HAIIIOHA/IbHUMA YHIBEPCUTET LIMBIJIBHOT'O 3AXUCTY YKPATHHU

CYYACHI 3ACOBH
ABTOMATHUYHOT O NOKEAKOTI'ACIHHA

HaeuaabHuUll noci6HUK

XapkiB 2018



HAIIIOHA/TbHUMA YHIBEPCUTET LIMBIJIBHOT'O 3AXUCTY YKPATHU

CYYACHI 3ACOBH
ABTOMATHUYHOT O NOKEAKOTI'ACIHHA

HaeuaavHuUil nocCi6HUK

XapkiB 2018



YAK 614.8 ApyKyembcsaa 30 piuwleHHAM

C89 gueHoi padu HY1]3 Ykpainu
IIpomokon 6id 13.06.18 Ne 10

Aemopcbkull Kosekmus:
0.A. AHMowkiH - po30ia 1;

C.M. BoHdapeHko, kaHdudam mexHIYHUX HAyK, doyeHm — po30ia 4;
0.A. /lepes’siHko, KaHOUdam mexHiYHUX Hayk, doyeHm — po30ina 2, 5;
B.A. /lypees, kaHoudam mexHiYHUX HAYK, doyeHm — po30ia 3;
A.I. Komos - po30dina 2;

O.M. /Tumssik, kaH0udam mexHI4YHUX HayK, doyeHm — po30ia 1;
M.M. MypiH, kaHOudam mexHiYHUX HAyK, doyeHm — po30ia 3.

PeneHseHTH: dokmop mexHiYHUX Hayk, npogecop I1.0. KauaHos, 3asidysau

C89

Kagedpu asmomamuku i ynpasaiHHs 8 MeXHIYHUX cucmemax
HTY «XIIl», ;

KaHdudam mexHIYHUX Hayk, doyeHm Yeapos [0.B., HAYa/1bHUK

HAyK080-Memodu4HO20 YeHmpy Has4Ya/IbHUX 3aK/aadie cgepu
Yusl/1bHO20 3axucmy.

Cy4yacHi 3ac06M aBTOMAaTUYHOI'0 MOXKEXKOTaCiHHA: HA8Y. NOCI6GHUK. — X.:
HYI]3Y, 2018. - 271 c.

B HaB4asibHOMY MOCIOHUKY PO3KPHUTO 3arajibHi MiIX0IU 10 MOOYAOBH CHCTEM
aBTOMATHYHOTO MOXeXoraciHHsa. HaBeneHo mepeBaru Ta HEIONIKHM 3aCTOCOBYBa-
HHUX BOTHETaCHHUX CKJIAJIB 1 TEXHIYHHUX 3aCO01B.

HapuanbHuii MOCIOHMK NpHW3HAYEHWUW IS BUKOPUCTAHHS Y HaBUYaJIbHOMY
mpolieci Il 4ac BUBYEHHS JUCIHUILIIIH «ABTOMATHYHI CHUCTEMHU 3a0e3MedyeHHS
MIPOTHUITOKEIKHOTO 3aXUCTY», K ABTOMATHUYHI CUCTEMH TIPOTUIIOKEKHOTO 3aXHUCTY,
«ABTOMAaTHKa PaHHBOTO BUSBIICHHS HAJ3BHUYAWHUX cUTyamii», «OCHOBU OyJ0BH
ABTOMAaTUYHUX CHCTEM TMPOTHUIIOKEKHOTO 3axUCTy», «CHCTeMH aBTOMATHYHOTO
KOHTPOJIIO Ta CIIOCTEPEKEHHs». HaBuansHe BUIaHHS MOXKe OyTH KOpUCHUM (haxi-
BIISIM, Kl BUKOHYIOTh pOOOTH 3 IPOEKTYBaHHS, MOHTAXy Ta TEXHIUHOTO OOCIyIo-
BYBaHHS CHCTEM aBTOMAaTHYHOT'O ITPOTHUIIOKEKHOTO 3aXUCTy 00’ €KTIB, a00 3iiic-
HIOIOTh KOHTPOJIb 3a iX TEXHIYHAM CTaHOM.

VJIK 614.8
C 89
© 0.A. AHmouwkiH, C.M. BondapeHko,
0.A. Jlepes’aHko, B.0. /lypees,
A.I' Komos, O.M. /lumesak, M.M. MypiH.
© HYIL]3Y,2018



37w 7 1 6
Po3gin 1. ABTOMATHM4YHiI CHUCTEMH BOJASAHOro 1 IHHOro
TIOMKE@HKOTACTHHS .....oovvracerinsresessesssessssssesssssssssessssssessssssessessssssessssssssssssssssessssassssssassssssass 8
1.1 BOOQ 51K BOZHE2ACHA PEUOBUHA ...covvererererirersesssesssrssssssssassssssssssssssssssssssssssssssssssesssssass 8
1.2 Icmopist B00STHUX CUCEM NOHCEHCOSACTHHSL .vurvrnvererserssessssssssssssssssssssssssssssssssessssanes 9
1.3 IlpusHa4eHHs, cepa 3acmocy8aHHs, KAacu@ikayisi cucmem
BOOSTHO20 NOHCEHCOSUACTHHS cvvrrerirererssesssesssessssssssssssssssassssssssssssssssssssssssssssssssssssssssssssssssssssanss 11
1.4 By3/1u Kepy8aHHS CNPUHKAEPHUX | OPEHUYEPHUX CUCIIEM ..corverererirarersennes 19
1.5 IlpusHaveHHs, chpepa 3acmocy8aHHs, Kaacu@ikayisi cucmem
NIHHO20 NOHCECHCOZACTHHS covvorvairseaseassssssessssssssssesssssssssssssssssssssesssssssssssssssssssssssssssssssssssssssssassss 36
1.6 Memoduka po3paxyHKy asmomamu4Hux cucmem 8005IHO20 mda
NIHHO20 NOHCECHCOZACTHHS covvervairiareassssssessessssssssssssssssssssssssssssesssssssssssasssssssssssssssssssssssssssssassns 69
KoHmMpoabHI NUMAHHS 00 PO30INY 1 eeeeerrersirsesevsersssssssessesssessssssssasssasssassssesns 97
Po37is1 2. ABTOMaTH4YHi CUCTEMH Ira30BOro MoKe>KOracCiHHA .............. 98
2.1 I'a1y36 3aCMOCYBAHHI ACTIL caeeerrssrestsssissssssssssssssssssssssssssssssssassssaes 98
2.2 Knacugikayiss cucmem 24308020 NOHCEHCOLACITHHSL ..cuneurrurerrsrarernessesssessssanees 99
2.3 I'A3081 BOZHE2ACHI PEUOBUHU .....eoriraeeririrasersissessissssasissssssessssssssssssssssssssssssssssssanes 101
2.3.1 XAAOOHU ooeveereseresrrsirssersssisssassssssssssssssssssssssssssssssssssssssssssssssssssssssssasssaness 102
2.3.2 [HEPMHI POBPIOHCYBAUI w.cevverrererererrersersseissrisssisssssssassssssssssssssssssssssanssas 115
2.4 3anipHo-NycKOBI NPUCIPOT ACT L..eeeeeeeeeeereerrsesesrssaseasesssassssesssssnans 118
2.4.1 I'onoska asmomamuyHa 0415 sunycky 3apsioy F'AB3 ............... 119
2.4.2 l'onoska asmomamuyHa 045 sunycky 3apsady T501 .................. 120
2.4.3 I'0/108KA-3AMBOP ['ZCM .......coeirsirirsvrirssrsesersssisssssissssssassnsns 121
2.4.4 I'0/108KaA 3aNIPHA KAANAHHO20 MUNY .ccoreorirrenrirsrasessssssesssssssssessssans 122
2.4.5 'onoska 3anipHa kaanauHozo muny NOVEC 1230..................... 124
2.4.6 I'02108Ka 3aNIPHA MOOYAIE KIMNYSBCH .ovvvrrvrversssssirssssssssssssssssssssans 124
2.5 ModyabHI ycmMAaHOBKU 20308020 NOHCEHCOLACIHHS cuvvrrverrrssraressssssrsssssssasesssens 127
2.6 BaAMAPEI NOHCEHCOLACTHHS ouverrvererrirsseirirsssisisssssesssssssssssssssesssssssssssssssssssssssssssssssssssssses 136
2.6.1 KOHCMPYKYISA 6ANAOHIB [3 [BP .covesvevssrssrssssssssssssssssisssssssssssssssssss 137
2.6.2 PO3N00IALYI NPUCITIPON w.coerrerererseerersrsesssssessssssssessssasesssssesssssssanes 138
2.6.3 3anipHUU KAANAH 3K-32 ...oveserovrssrssrssrsssossissssssisssssssssssssssssssssssssses 140
2.6.4 CeKUITHUT 3ANOOIHCHUK .ovvvvreerersssssssssssssssssessssssssssssssssssessessssassessssssases 141
2.6.5 KnanaH nyckosuil n08IMPAHUU KIIB .......evvvoveeonereresseessrinsrenenns 142
2.6.6 Cmpykmypa ycmaHO8KU 24308020 NONCEHCO2ACIHHA 3
e/IeKMPUYHUM NYCKOM 13 6AMAPEEI) BAE ..eevevserevrrrserrissrnsssins 143
2.6.7 Cmpykmypa yCmaHO8KU 2A308020 NOMCEHCO2ACIHHA 13
NHEBMAMUYHUM NYCKOM I3 6aMAPEEI BAII ... 145
2.6.8 YCMAHOBKA I3 MPOCOBUM NYCKOM ..covvererrerirssssssssssssssssssssssssssssssssssass 146



2.6.9 YcmaHogka 2a308020 NOXMCEHCO2ACIHHA 3 e/AeKMpPUYHUM
NYCKOM YALE .ottt ssiss s ssssssssssssssss s ssssss s sssassssnes 148
2.6.10 YcmaHo8Ku 3 YeHMpaai308aHUM 36EPI2AHHAM 2A3Y ........ee.. 149
2.7 Asnzopummu pobomu agmomamuvHUXyCmaHoB80K 2308020
NLOHCOHCOLACTHHST ovurereersersseeserssssssssssssssssssssssessssssssssssssssssssassssssssssssssssssssssssssssssasssssssssssssssssens 152
2.8 Po3paxyHOKk ycmaHOB80K 24308020 NOHCEHCOSACIHHSL .vurvererrrsrrreressssssssssssens 156
2.8.1 Po3paxyHok ACI'Il i3 0800KUCOM BY2ACYUIO ....c.eerveerererserarersssnees 156
2.8.2 [Ipoekmy8aHHA PPEOHOBUX ACTTI .....eeeeeeeeeererreeserrerereerseranes 170
KOHMPOALHI NUMAHHS 00 PO3OINY 2 .oeeveevrsrrsrrirsirsesssessssissssssssssssssssssssssssssssans 172
Po3ain 3. ABTOMAaTHUYHI CUCTEMHU MOPOLIKOBOI'0
L0207 00 iz Lol 3 0 ¢ 6 O 173
3.1 Cgpepa 3acmocysauHs 1 Kaacu@ikayiss cucmem nopouKo8o20
NNOHCOHCOLACTHHSL wvuvereaeareareaseaseaseasessessessessessessesssssesssssssssssssssssssssssssssssssssssssassassassassassassassanes 174
3.2 BozHezdacHI nopowku, wjo 3acmocogyromuCs8 YCMAHOBKAX
NOHCEHCHOI ABMOMUANNUKU .orvrverrvessressssrsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssass 180
3.3 Ilpuksaadu mexHivyHOI peasizayii ycmaHO80K NOPOWKOBO20
NNOHCEOHCOLACTHHSL «vueeeaeaseareaseaseasessessessessessessesssssssssssssssssssssssssssssssssssssssssssssssassassassassassassassases 184
3.3.1 Cucmemu nopowKo8020 NOHCEHO2ACIHHA 13 308HIUIHIM
A8MOHOMHUM OHCEPEAOM CMUCHYIMO20 POOOUO20 2A3Y ..couvereersrerseeenens 184
3.3.2 CucmemMu noOpowKOB020 NOHCEHCO2ACIHHA I3 308HIWHIM
YeHmpasizo8aHuM 0xHcepessoM CMUCHYMO20 PO6OHO20 2A3Y .............. 197
3.3.3 Cucmemu nox}exc02aciHHA 3  20302eHepyHYUM
CIICMEHINOM .oovvorirsveressssssesssssssssessssssssssssssssesssssssssssssssssssssassssssssssssssssassssssssssssssssanes 200
3.3.4 Cucmemu noHCeHC02AaCiHHA 3aKAYYBAALHO20 MUNY ....eeeveererreenns 212
3.4 Memooduka po3paxyHKy cucmem nopowKo8020 NOHCEHCO2ACIHHA ......... 221
KoHMPOAbHI NUMAHHS 00 PO30INY 3 ..oeeoeeveerrsrrirsessesssessssisssisssssssssssssssssssssssans 231
Po3sain 4, ABTOMATHUYHI CUCTEMHU Aepo30JIbHOr0
THOMKE@IKOTACTHHSL .....oocovrercraraeeessenssesesssesssssssssesssssssssesssasesssssssssssssasesssssssssesssasessssas 232
4.1 Icmopisa po3gumky cucmem aepo30/4bH020 NOHCEHCO2ACIHHSL ..curereervereeeens 232
4.2 I'asny3b 3acmocy8aHHA cUuCmMeM aepo30/4bH020 NOHCEHCOSACIHHA ............ 233
4.3 bydosa asmomamuy4yHoi cucmemu  aepo30/bHO20
NOHCEHCO2ACTHHSA. [IDUHYUN 1T POOOMU .eovervesrerrrerirsirsiissesssrissssssissssssssssssssssssssans 234
4.4 Bydosa 1 poboma 2eHepamopi8 802HE2ACHO20 AepOo30.J1H).
KAACUPTKAUISA TBA ooeoetrrvssrsrssrsssssssssssssssssssssssssssssssssssssssssassssssssssssssssssssssssssassssssanes 237
4.5 [IpukAadu MEXHIUYHOI PEAMIBAYIT ..ceuververerersrersrrirssssesssessssisssssssassssssssssssssssssssssnss 245
4.6 IlpoekmysaHHs1 ABMOMAMUYHUX CUCMEM aAepOo30/bHO20
NNOHCOHCOLACTHHS ovvrereerserssesssrssssssssssssssssssesssessssssssssssssssssssssssssssssessssssssssssssssssssassssssssssssssssssenss 252
4.6.1 Memoduka poO3paxyHKy  aemoMamu4Hux Ccucmem
AEPO30/bHO20 NOHCEHCOSACTHHSL «verrererirasesresserssessssssssssssssssesssssssssssssassssssas 255



4.6.2 Memoduka po3paxyHKy HAOAUWKOB020 MUCKY nid udc
N00A8aHHS 802HE2ACHO20 AEPO30JK Y NPUMIWEHHST ceovvreererersserserenss 260
4.7 TexHiuHe ympuMaHHA U ekchayamayisi cucmeMm aepo3o0/1bH020
NNOHCEHCOLUCIHHSL cavervrversresssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssasssssssssssssasssssssssssssssssssssssesas 262
KoHMpOoabHI NUMAHHS 00 PO3OINY 4 c.eeeerverseersrssrssrssssssssessssssssasssasssassssssssssnss 263
Po3ain 5. ABTOMaTMyHi CHCTEMH HOXKeKOraciHHa 3
reJICYTBOPIOIOYUUMUY CIHOJLYKAMUY .....ocovirmreirrsessssssssssssssssssssssssssssssssssssssasessssas 265
IIPEAMETHUM HMOKAMKUMK ......coovorrrrrerssssrsssssssssssssssssssssssssssssssssssssssssssssssssssssssssans 270



BCTYII

OCHOBHUMU NPUYUHAMU BUHUKHEHHS HA038U4allHUx cumyayit me-
XHO2eHH020 xapakmepy 8 YKpaiHi € HeOOMpUMAHHS NPABUA NONCEHCHOI
6e3neku, 3acmapisicms 0CHOBHUX (PoHAI8 ma asapiliHuli cmaH 3HaYHoi ua-
CMUHU Mepexc KOMYyHA/1bHO20 20chodapcmaa. /locmamHuili pieeHb 6e3neku
mo2o 4u IHWo020 06'€ekma cb0200HI HEMOXCAUBO 3a6e3nevumu 6e3 8npo-
8A0MCEHHS CUCMEM NPOMUNONCEHCHO20 3AXUCTY.

Cucmema npomunooicedxicrnozo 3axucmy (CII3) — 11 KOMIUIEKC TEXHIY-
HUX 3aC001B, 1110 3SMOHTOBAaHUI Ha 00’ €KTI, TPU3HAYCHUN JIJIs1 BUSIBJICHHSI, JIO-
KaJI13yBaHHS Ta JIIKB1IYBaHHS MOKEX 0€3 BTpYUaHHs JIIOJAUHU, 3aXUCTY JIO-
Jiel, MaTepilalIbHUX I[IIHHOCTEH Ta IOBKIJUIS BiJl BIUIMBY HAJ3BUYAWHUX YWH-
HHUKIB ITOXKEXI.

CucremMu MPOTHUTTIOKEKHOTO 3aXUCTY MOIISIOTHCS Ha:

a) asmMoMamudti CUCEMU NOHCEHCO2ACIHHSL,

0) cucTeMH IOXKEKHOT CUTHAITI3aIlT;

B) aBTOHOMHI CHCTEMH T0KEKOTACIHHS JIOKAJILHOT'O 3aCTOCYBaHHS;

') CHCTEMH OIOBIIYBaHHS MPO MOKEKY Ta YIPaBIIHHS €BaKyIOBaHHSIM
JIIOEH;

1) CHCTEMH MPOTHUIUMHOTO 3aXUCTY;

k) cuctemu aucneruepu3arii CII3.

O3HaueH1 BUILIE CUCTEMH MPALIOIOTh B aBTOMATHYHOMY PEKHUMI.

Takox no CII3 Hanexxath: OJIMCKaBKO3aXUCT, JIITU MOKEKHI, MOKEKHI
KPaH-KOMILJICKTH, TPOTHUIOXKEXKHI JBEpl, KJAllaHW, BOPOTAa, 3aBICH (E€KpaHH)
TOWIO.

Taxki cuctemMu MPOTUTIOKEKHOTO 3aXUCTY MOHTYIOTBCS Ha BCIX cydac-
HUX 00’ekTax. OgHaK, OPsIA 13 HUMU MIPOJIOBXKYIOTh €KCIUTYyaTyBaTHUCS 1 CTa-
p1 CUCTEMHU, SIKI1 MOKYTh HE MAaTHU MPUHITUIIOBUX BIJIMIH B1J] HOBUX 1 3a BIJIIO-
BIJIHOI'O 0OCIIyTrOBYBaHHS ITPOJIOBKYIOTh BUKOHYBATH CBOI (PYHKIIII.

BaxxnuBy posib y 3a0€3MeUeHHI MPOTUIIOKEKHOI0 3aXUCTY BIIITPAIOTh
ABMOMAMUYHT CUCTEMU NOAHCEHCOLACTHHSL.

AsmomamuuHna cucmema noHceHco2acinHs — CUCTeMa MOKEKOTACIHHS,
sgKa BUKOHYE (PYHKIIi BHSBJICHHS O3HAK TOPIHHS, OMOBIIMIEHHS MPO TMOXKEXKY
Ta TI0JIaBaHHS BOTHETACHOI PEUOBMHU Oe3 BTpydaHHs mronunu. L1 cucremu
CIPAIbOBYIOTh MPOTSITOM Yacy, MEHIIIOTO 33 Yac TOYaTKOBOT CTaIil pO3BUTKY
MOXKEX1, 3a0€3MeUyI0Th 110/1a4y pO3paxyHKOBOI IHTEHCUBHOCTI a00 HEOOXI1/1-
HY KOHIIEHTpALll0 BOTHETacCHOI PEUYOBMHM Ta JIOKami3alilo (ado JIKBIIALIIO)
MOEXK1 IPOTATOM Yacy, HEOOX1THOTO JIJIsi BBEJICHHS B JIiI0 ONEPATUBHUX CHUJI
Ta 3ac001B. CHUCTEMU MOKEKOTACIiHHS BUKOHYIOTh OJTHOYACHO ¥ PYHKIIIT cHC-
TEMU TI0KEKHOT CUTHATI3AII].



Meroro 1aHOro MoCiOHMKAa € HaJaHHS MOMJIMBOCTI (DaxiBIsM, IO 3a-
NMarOThCSI MOHTaXEM, €KCIUTYaTaIll€l0 Ta MPOSKTYBAHHIM aBTOMAaTUYHUX CH-
CTEM TOXKEXKOTACIHHA, KypCaHTaM 1 CTyJE€HTaM, SiKi BHBYAIOTh Il CHUCTEMH,
O3HAHOMUTHUCA 3 TEOPETUUYHUMH OCHOBAMH iX MOOYJOBH, KOHCTPYKIIEIO 1
MPUHIMIIAMU MPOEKTYBAHHS Ta €KCIUTyaTallii. A OCKUIbKU CUCTEMU MOXKEKO-
raciHHS YacTo 3a0e3MeuyloTh 3aXHCT CKJIAJHOTO Ta BHUCOKOTEXHOJOTIYHOTO
oOnagHaHHSA B TOCIOHMKY HaBEJEHI aJITOPUTMH B3a€EMOJIi CHUCTEM 3 TaKUM
00JIaIHAHHSIM Y PI3HUX PEKUMAX.



PO3A1J1 1. ABTOMATUYHI CUCTEMHA BOAAHOTIO I IIIHHOTI'O
NNOKE?KOI'ACIHHA

1.1 Boaa K BOrHeracHa pe4oBUHa

Boda - Halibinbw nowupeHa eozHezacHa pevosuHa. Bona mae su-

COKY NUMOMY Men/A0EMHICMb | CX08AHY Men/a0my napoymaeopeHHsl, XIMIYHY
IHepmHicmb 00 6i1bWOCMI pey08UH Mma mamepia.is, HU3bKy eapmicms i 0o-
cmynHicms. Boda € Halibinbw eghekmusHOoI0 0151 N0O2AUHAHHA menJaomu 3a
memnepamypu do 100 °C. 3a memnepamypu 100 °C soda npodosxucye noz-
AUHAMU MenJio, NepemeoprEMbCA HA napy i 8i10800umbs menJio 810 mamepi-
a/y, Wo 20pums, 00 3HAYEHHS HUMCHE meMnepamypu tio20 3ana/aH8aHHSI.

Y noscescozacinHi HalibiAbW AKMUBHO BUKOPUCMOBYHMbCA HACMYN-
HI 81acmugocmi 800u:

1. Oxon00xcyroua 0isi, WO BU3HAYAEMbBCS 3HAYHUMU BeAUMUHAMU iT
mena0eEMHOCMI U mensomu napoymeopeHHsi.

2. Po3gedeHHAa napamu eopro4o20 cepedoguujd, ujo ymeopHmbC s
npu 8unaposy8aHHi ma npu3zeodsimsb 00 3HUNCEHHS 8MiCmy KUCHI0 8 Hd-
8KO/NUWHbOMY NOBIMPI, Wo 3YMOBAEMbCS MuUM, Wo 06’°em napu 6 1700
pasie nepesuwye 06'emM 800U, Wo 8UNApy8a/Adcsi.

3. MexaHiuHuili 8n1ue Ha naaarw4y pe4o8uHy — 3pu8 NOJAYM sl.

Y seunadkax, makux sik 2aciHHs1 600010 Hagpmonpodykmis i 6azamuvox
[HWUX 20pro4ux piouH, KOJU 80HU PO3NAUBAIOMbCS [ NPOJ0BHCYIOMb 20-
pimu Ha nogepxHi, 800a 8UABASIEMbCA Ma/10eheKMUBHO nid yac ix ea-
CIHHS1; 802Hez2acHull eghekm nid yac 2aciHHs 80000 Modce 6ymu nidsuuje-
HUU W/51X0M i nodaui 8 po3anu/eHoMy cCmai.

Ilodaua 800u y 8u21510i KOMNAKMHO20 CMpyMeHs 3abe3neuye ii 0o-
cmasky Ha eeauky gidcmanb. O0HaK epeKmu8HiCMmb 3aCMOCY8AHHA KOMNA-
KMHO20 CMPYMEHS € HEe8e/aAUKON, MOMY W0 OCHOBHA Mdca 800u He bepe
yuacmiy npoyeci 2aciiHs. Y ybomy eunadky 0CHO8HUU MeXAHI3M 2aCIHHS
— 0X0.100CEeHHS1 pe408UHU, W0 20pUMb; 8 OKpeMux sunadkax MoXcAusul
3pus noayMsi.

3acmocysaHHs po3vyuHy 800U 3i 3mMouy8aveM nid8UWYE ii NPOHUK-

HYy (3Mo4y8a/ibHy) 30amHicmb.

/Jlo ocHoBHUX Hedo/1iKi8 800U 1K B02HE2ACHOI pE4OBUHU MONCHA Bi-
dHecmu HacmynHi pakmopu:

— 800a 8cmynae 8 XiMIi4Hy peakyiro 3 0esiKUMU pe4o8UHAMU (AYHCHI
MemaJu, MeMa/100p2aHivyHi 3’ €0HaHHs, kap6idu i 2idpudu memasie ma iH.);

— 800a € NPOBIOHUKOM;

— 800a 3amep3ae 3a memnepamypu HuUxc4e Hy15;



— 800da ncye desiki mamepiaau (HedoyiibHO 3acmocogysamu 8 apxi-
8ax, 6i6.1lomeKax);

— cucmemu He € eeKmMUBHUMU Y NPUMIWEHHSX, 8 SIKUX NoJcexca
MOJHce BUHUKHYMU SIK HACAI00K 8UBYXY;

— HU3bKa 3M04y8a/bHA 30amHicmb 800u, HedocmamHs adze3isi do
00’eKkma 2aciHHAL.

Kpim mozo, He MosxcHa suKopucmosysamu KOMNAakmHi cmpymeHi 800u
0151 2aCIHHA NuU/y, Wo6 YHUKHYMU YMBOPeHHs 8UOYXOHEbE3Ne4HO20 ce-
pedosuuja. Caid epaxosyeamu, ujo nid yac 2acivHs Hagpmu i Hagpmonpody-
Kmie 800010 MOce cmamucst 8UKUO abo po36pu3Ky8aHHs NAJAAKYUX NPO-
dykmis.

Ca1id makooic 3a3Ha4umu, ujo npu 8UKOPUCMAHHI 800U, 1K 802Hezdc-
HOI pe40BUHU MU MOXHCeMO odeprcamu K HACAIOOK — 3amMONnJA€eHHs npu-
MIUJEHb, [HHCeHEepHUX KOMYHIKayil, 06/a0HAHHS, Meb/i8, Hebe3neky
00epiHaHHs AKJbMU ONiKIi8 y sunadky 0ii Ha iXHIiU 80.102ull 00512, 3MO-
yeHI JI/ISIHKU WKIpu memnepamypHux (oakmopis nocedici, akmusHull nipo-
/i3 Ha nouamkosili cmadii 2aciHHAL.

1.2 IcTopisa BOAAHUX CUCTEM MOXKEKOTraCiHHA

Icmopisi BUHUKHEHHSI CUCMeM NOMCeHCO2aCiHHA 83az2ajl U 800sIHUX
30Kpema Hepo3pUBHO NOB8’A3aHA 3 PO3BUMKOM JAKHICbKO20 CYyCcniibcmea.
32a0dy8aHHs Npo npucmpoi 045 2aCiHHS NOXCENHCI MAMb Micye uje y dpes-

HiX saimonucax. Onucu pi3HUX MEXHIYHUX NPpUCMpoi8 NOMCEeHCO02ACIHHA 3)-
cmpiuarmbscs y npaysx Apximeda, 2peybkoz2o 8ueHo20-mexaHika Kmecu6is

— BUHAXIOHUKA HazHIMa/abHo20 80donidliomHozo Hacoca (II-1 cm.cm. do
H.e.), mpakmamax 'epoHa OaekcaHdpilicbkoeo, Ilighazopa, pumcbkozo apxi-
mekmopa Bimpysisi ma iH. Kineyb XVII - i nouamok XVIII cmoaims 8i03Ha4eHi
8UHAX00AMU 8 2a/1y3I ABMOMAMU308AHUX NPUCMPOI8 0151 2ACIHHS NONHCEILC,
061a0HAHUX 8UOYX08UMU NPUCMPOSMU, NPU CNPAYbOBY8AHHI AKUX 13 Cy-

JduH gukudasacst abo po3nopoulysanacst B02He2acHa pevosuHa. /lo uucaa
makux npucmpois gidHocuaucss 604konodibHi nocyduHu, po3pob./eHi 8
1708-1710 pokax y Pocii 3a yuacmw Ilempa I, y 1715 poyi - 3axapiem
I'petinem (HimeuwuHa), y 1723 pouyi - F'odppeem (AHenis), y 1770 poyi -
NO/AKOBHUKOM apmuJepii Pomom. 1769-1770 poku 03HAMEHYy8a1UCH
CMBOPEHHAM pocilicbkuMm 2ipcbkum ogiyepom K.JI. Ppoaosum npoekmy i
di4020 Makema npomomuny cCy4acHoi cucmemu 800SIHO20 NOMCeHCO2ACIH-
Hs. B onuci npoekmy asmop yka3as, Wo U020 NOHeHHA MAUWUHA Moxce Oy-
mu eukopucmaHa sk 6odonposgioHa cucmema. Il mexauism 6ys npocmum.
JeuzyHom sukopucmosysa/iocb 8000HAAUBHE KO/AECO, W0 Npusodusaio y
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PYX KpUBOWUNHO-WAMYHHUU MeXaHidm. OCmaHHIll scopcmko 3’edHy8ascs 3
NOPWHAMU 080X YCMOKMYB8A/IbHUX HACOCIB, W0 nodasaJu 800y 8 po3no-
diitbHy mpy6y, 0641a0HAHY NepeKpusHUMU KpaHaMmu. Y 8unadky noxicexci
Ha KiHYI cmosiKie Hacadxcysaaucs “wKipsiHi pykasu 3i wnpuyamu” i 8i0k-
pusascsi KpaH 0151 nodaui 800u 8 ocepedok noxcexcl. Y 2opuwHi npumi-
WeHHs 600d N00A8A1ACS N0 CMOSIKAX. YcepeduHi maKkux npumMiujeHs po3-
MIWAAUCS 20pU30HMA/IbHI Mpy6bu 3 omeopamMu 0151 pO36pU3Ky8aHHs 800U
no ecbomy npumiwjeHHw. OdHak yell suHaxid He 6Yy8 3acmoco8aHUl Ha
npakmuyi, a Kpec/aeHHs U onuc cucmeMu n0Xo8aHi 8 apxisax.

Y 1806 pouyi aHaaieysb [lycoH Kepi cmeoproe aunasnoziuHy cucmemy U
odepoicye Ha Hel nameHm. BiH 3anponoHye8as npok/iacmu y npuMiujeHHI, uo
nompe6ye 3axucmy, mepexcy mpy6onpogodis 8id 6000HanipHo20 6aka, a Ha
Mepedci ecmaHogumu 3powlysavi (Hacadku) i3 dpibHumu omeopamu. Y
npuMmiwjeHHl, Wo nid/as2a/10 3axucmy, npomsz2ascs 20pyull WHyp, npu
nepez2opsiHHI 1K020 810KpUBAIUCS 3AMKU, SIKI ympumyeaiu KAAndH, — 8IH
38I/1bHS18CA 1 800a Hadxodusa do 3powysayis. Bio koncmpykuyiti Ppososa
i Kepi do yinkom asmomamu308aHOi cucmemu 3aAullascsi 8Cb020 00UH
Kpok. I 8in 6y8 3pobaenull y 1864 poyi aneaitiyem Cmwoapmom I'appuco-
HOM, W0 OCHACMU8 cucmemy 3poulygavem, aKutl 8i00a/a1eHo Hazadyeas cy-
YacHull cnpuHkaepHul 3pouwlysay. Ilodasnbwuti po36UMoK CnpuHK/AepHUX
cucmem nog’si3aHuli 3 imeHamu amepukaryie I'eHpi Tapmenai ma @pedepi-
ka I'punens. [lo 1882 p. y ClLIIA Ha 200 nionpuemcmeax 6y./10 8CMAHOB/AEHO
641u3bko 200 muc. cnpuHkaepHux 3poulysa4vie KoHcmpykyii I[lapmeni. Y
YboMy 3¢ poyi 8 AHeAli 610 3MOHMOBAHO nepuly maky cucmemy. Y 1902 p.
I'puHesnb 3anameHmys8ag KOHCMPYKYit0 8000CUZHA/IbHO20 KAANAHA.

Po6oma 3i cmeopeHHs1 aBMOMAMUYHUX CUCMeM 8005IHO20 NOHCEHC02a-
CIHHS 8e/1acs1 00HOYACHO 8 deKibkox Hanpsimax. Y 1882 poyi ®. bapom
i3 Bapwasu 6ys10 po3pobsaeHo anapam 045 “a8mMomMamu4H020 2ACIHHS |
NO3HA4YeHHs noxcexci’. Y HboMmy 810Kpumms KAanaHie 0151 sunycky 8o0u y
guz/50i dowy 30iliICHIB8A/N0CS 3a JONOMO2010 e/AEKMPUKLU.

Ileped Ilepwoto ceimosoto 8itiHoto 8 Pocii makumu cucmemamu 6y/10
06.1a0HaHo 64u3bko 900 nidnpuemcme mekcmuJ/ibHoi, 2ymoeoi Ui Mebie-
80i npomucao8ocmi. lJbomy cnpusi/io 3HUMCEHHS 8HECKI8 CMpaxo8ux KOM-
naHiti 0418 makux 6ydieeas Ha 45 %.

3acmocyeaHHss a8MOMAMUYHUX CUCMEM B00SIHO20 NONCEHCO2ACIHHA
015 3axucmy npuMmiujeHb 3po6u/10 icmomHuti 8Hecok y cnpasy 60pomus6ou
3 8oecHeM. Y 1904 poyi cmpaxosull acenm bemueli npogie aHaxi3 ycix no-
Jcexc Ha gabpukax AHeaii, wo 6yau 0064a0HAHI cucmemamu 8005IHO20
noscescozacinus. 3 810 nocedxnc 734 (91 %) 6y.10 nocawieHo 3a3HA4eHUMU
cucmemamul.
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Y 1926 p. y CPCP 6ys0 0p2aHi308aHO aKYiOHepHe mosapucmeo
«CnpuHKkaep», wo do nouamky Beaukoi Bimuu3HsiHoOI 8iliHU 0641a0HA/10
CNPUHK/AepHUMU cucmemamu 6.au3bko 600 nionpuemcma.

1.3 [Ipu3sHayeHHs, cpepa 3acTOCYBaHHA, Kj1acudiKanisa cucreMm
BOJSAHOIO0 MOXKEXKOraciHHA

AsmomamuyHi cucmemu 8005IHO20 NONMCEHCO2ACIHHS, HEe38aHCarHU
Ha €8Il N08ANCHULL BIK, NPOO0BHCYHMb 3aAUWAMUCS 0OHUMU 3 HALOIAbW
YUC/eHHUX 2pyn cucmem 045 2aciHHA noxcedxc kaacy A, B, C.

[li0 asmomamu4HO CuCmMeMOor B8005IHO20 NONMCEHCO2ACIHHS pO3Y-
MIHMb CYKYNHICMb MeXHIYHUX 3aC06i8, W0 20mo8i 0 2aCIHHA NoX}cexci 3a
PAxXyHOK 3a6e3neyeHocmi 800010 I npuMyco8020 ii BuKudy nic/s npuse-
deHHs1 cucmemu 8 0iH.

CucteMu BOJSHOTO TMOXEXKOTACiHHS TMPU3HAYEHI JUIsl BUSBJICHHS,
JoKami3amli W raciHHS MOXEX1 BOJOK 3 MOAAYE0 CUTHATY MPO TMOKEKY 1
CIIPallbOBYBAHHS CUCTEMHU.

Cdepa 3acTocyBaHHS CHCTEM BOJSIHOTO MOKEXKOTACIHHS € IOCUTH IIH-
pokoro. CHCTeMH 3aCTOCOBYIOTh TPAKTUYHO Y BC1X BUMAAKAX, KOJIU BUKOPH-
CTaHHS BOJU SIK BOTHETaCHOI pPEYOBUHU € AOMYCTUMUM U epekTuBHUM. [1pu
BUOOPI CUCTEMU BOJITHOTO TOKEXKOTACIHHS JIsl 3aXUCTY 00’ €KTa HEOOX1THO
BpPaxOBYBAaTH MOKEKHY HEOE3MEKy 1 (PI3UKO-XIMIYH1 BJACTUBOCTI PEUOBHH Ta
MarepialliB, 110 3HAXOJATHCS Yy MPUMIIICHH], a TaKOX OCOOJHUBOCTI
TEXHOJIOTTYHOTO MPOLECY 1 TEXHIKO-€KOHOMIYH1 TOKa3HUKH CUCTEMH.

Cucmemu 80051HO20 NOHCEHCO2ACIHHA 3d cnOCO60M noda4l sozHezdc-
HOI pey08UHU NOJIISIIOMbCA HA CNPUHKJ/AEPHI, OpeHYepHI Ma NONXCENHCHI Po-
6omu (puc. 1.1).

BodosanosHeHi cnpuHKaepHi cucmemu - ye cucmemu, NPU3Ha4eHi
0/151 BUKOPUCMAHHS Y NPUMIWEHHSIX I3 MIHIMA/LHOIO meMnepamypoi no-
gimpsi 5 °C i suwe, a nogImpsiHi - 0151 BUKOPUCMAHHA ) HEONa/K8aHUX
npuMiujeHsx.

Cucmemu noxcexico2aciHHA I3 cucmemoro nonepedHboi dii — ye 0b.a-
OHAaHHS1, 00 CKAady K020 Moxce 8X00umu KOMOIHOBAHA cucmema 3anyckKy.
Tobmo 0151 BMUKAHHS cucmeMu 0608’3K08UM € NOO8IlIHe cnpayto8aHHs,
HANPUK/ao0, CNPUHK/AEPHUX 3POWY8aH4i8 I NOHCeHCHUX CnO8IWys8adis.

3a cnocobom 36epexceHHs] 802HE2ACHOI pe4o8UuHU cucmemu 6yea-
rombo:

— 3 YeHmpasizo8aHUM 36epexrceHHsIM (3a Mexicamu NPpuMIiujeHHs,
s1ke nompeo6ye 3axucmy);

— 3 deyeHmpanizoeaHum (ModyabHUM) 36epexceHHIAM (be3noce-
pedHbo y NpuMiljeHHi, ke nidasieae 3axucmy).
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ABTOMaTNYHI YCTaHOBKU
BOAAHOIO NOXKeXoraciHHA

.

i

l

CnpvHKNepHi

ApeHuepHi

MoxexHi poboTtn

BopgozanoBHeHi

3 PYUYHUM MYCKOM

MNogiTpAzanoBHeHiI

3 eNeKTPUYHUM NYCKOM

I3 cuctemoro
nonepeaHbLoil aji

3 rigpaBniyHnUM NycKkom

Puc. 1.1 - Knacudikaniss aBTOMaTUYHUX CUCTEM BOASAHOTIO MOXKEKOTaCiHHS

I3 TpocoBMM Nyckom

13 NTHEBMaTUYHNM MyCcKom

Cucmemu 3a 4acoMm cnpaybo8y8aHHs NOJIASIIOMbCS HA:

— Ma/0IHepyiliHI (mpusasicmb cnpaybo8y8aHHS - He blabuie 3 C);
cepedHboiHepyitiHi (mpusasicmb cnpaybo8yB8aHHS - He biibuie

30 c);

iHepyitiHi (mpusasicms cnpaybo8ysaHHs - noHad 30 ¢, ane He

oinvwe 180 c).

3a mpusasicmio 0ii cucmemu nodiAsIIOMbCS HA:

CnpuHKAepHI cucmemu — ye cucmemu, NpU3HaveHi 015 agmomamuy-
HO20 8US18/16HHS1 NOXCENHCT, N0OOAYI CUZHA/TY NPO NOXCENHCY, T0KAAbHO20 2a-
CIHHS Ul 0X0100%CeHHs 6ydiseibHUX KOHCMPYKYITL.

CHpuHKJIEpHI CUCTEMH, SIK MPABUIIO, MPU3HAYEHI JUJISl TACIHHS TOMXKEXKI
HA HEBEJIMKIM, TaK 3BaHIA PO3PaxXyHKOBIN IUIONI, 3a MEXI1 SKOI MOXKexa He

IMNYAbCHI — vac dii meHwee 1 ¢;
Kopomko4acHoi 0ii — 8id 1 do 600 c;
cepedHboi mpuesasiocmi dii — He b6iabuie 30 x8;
mpuea.oi dii — nonad 30 x8, ase He 6iabuwe 60 xs.

MOBMHHA BUMTH MPHU YCHIITHOMY CIIPallbOBYBaHHI CIIPABHOT CUCTEMH.
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CnpuHKaepHi cucmemu 80051HO20 NONCEHCO02ACIHHA 8UKOPUCMO8Y-
oMb 0151 3aXucmy npuMiujeHb, NONHCENHCA 8 IKUX XapaKmMepu3yemsCs Hege-
JIUKOI0 ATHITHOW WeU2/510KICMI0 NOWUPEHHS NOHCENHCI.

JlpeHuepHi cucmemu — Npu3Ha4eHi 015 8UsI8/AEHHS | 2ACIHHS Noce-

21 No 8CIll po3paxyHKo8Il naowil, a makoxc 0151 CM8OPEHHS 800sIHUX 3A8iC
ma nodaui CugHaJ1y Npo NOMcexicy.

[loxcexcHi pobomu — camoHasioHi cmeoau. Lle oduH i3 Hanpsimie po-
38UMKY CUCMEM NOHCEeHCHOI agmoMamuKu

Jo ckaady cnpuHkaepHoi cucmemu 80051HO20 NOMXCEHCO2ACIHHS 8X0-
dsimb HacmynHi enemenmu (puc. 1.2):

1. CnpuHKaepHi 3pouwlysaul, SKi, 5K Npdegu/o, po3MiWeHi Ha
cmei npuMiujeHHs, Wo nidaszae 3axucmy (y aunadky Hemoxcausocmi po-
3MiWeHHs Ha cmei, 00NYyCKAEMbCS PO3MIUE€HHS HA CMIHAX, KO/IOHAX);

2. Po3nodinvuuti mpyb6onpogio — mpy6onposgid 3 8CmaHo8/1eHU-
MU HA HbOMY 3poulyeavamu, NpokaadeHull y npumiwjeHHl, o nompebye
3axucmy;

3. 2KususwHutlli mpybonposid - mpy6onposio, wo 3’€0Hy€e 8y3/1u
Kepy8aHHSsl CUCMEM 8005HO20 NOHCEHCO2ACIHHA 3 p03n00iabYuMU mpy6o-
npogodamu;

4. [lidsidHuli mpybonpogid - mpy6onposid, ujo 3’edHy€e Hacocu-
nidsuwyeadui 3 8y3/1aMu Kepy8aHHs cucmemM;

5. OcHosHull 80002CUBUNBbHUK — NpUCMPpIll, Wo 3a6e3ne4ye po3-
PAxXyHKo8I eumpamu [ Hanip 802He24cHOI pe408UHU 8 CUCMEMAX 800SAHO-

20 NOJCENHCO2ACIHHS NPOMA20M HOPMAMUBHO20 4ACy IXHbOI pobomu;

6. AsmomamuuHull 6000HCUBUALHUK — NpUCMPIll, WO 3a6e3ne4ye
pobomy cucmemu do MomMeHmMy 8uxody 8 pobo4uUll peicum 0CHOBHO20 80-
00XCUBU/IbHUKA.

Poboma cnpuHkaepHoi cucmemu 80051H020 NOHCEHCO2ACIHHA. Y cmaHi
20MOBHOCMI CNPUHK/AEPHA cucmemda 3Haxodumuvcs nid muckom (puc. 1.2),
WO CMBOPHEMBCA ABMOMAMUYHUM 8000HCUBUAbHUKOM 6. [Ipu cnpaybo-
8Y8AHHI CNPUHK/IEPHO20 3poulysaya 1 mucky po3nodiabyomy 2 i iusu-
JbHOMY mpyb6onpogodax 3 nadae, cnpaybo8ye KOHMPOJAbHO-CUZHA/AbHUU
KaanaH 7 I no nidgioHomy mpy6onpogody 4 3 agmomamu4H020 8000 U-
BU/IHUKA 6 8004 Yepe3 cnpuHKJ/epHI 3poutysadi 1, wjo cnpayroeau, Ha-
0xodumb Ha eaciHHA noxcexci. O0HO4acHO 8oda Hadxodumb 00 CUZHAJIb-
HO20 npucmpor 8, wo euz2a40ae cuzHa/a npo cnpaybo8y8aHHA KOHMPO-
/IbHO-CU2HA/IbHO20 KAanaHa. KomanoHull iMny/6¢ HA0X00umb HA 8K/H0-
YEeHHs1 0CHOBHO20 B000HCUBUNbHUKA 5, 8I0KI/51 600a nocmynae y cnpuH-
K/JepHy po3nodisb4y mepexcy 2. 360pomHull KianaH 9 nepekpusac as-
momMamuYHull 8000H#cUBUAbHUK 6 8I0 Mepedii nid yac pobomu 0CHOBHO20
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80002CUBU/IbHUKA, a 380pomHUll KaanaH 10 nepekpugae OCHOBHUlU 5 -
nid yac po6omu agmomamu4Hozo 6.

1

il g o =

Puc. 1.2 - [IpyanunoBa cxeMa CIPUHKJ/IEPHOI CUCTEMH BOASAHOIO
MOXKeKOoraciHHsa

[IpuHyunosa g8idMiHHIcMmb 6ydo8u OpeHYepHOi 800s1HOI cucmemu
(puc. 1.3) 8id 6ydosu cnpuHK/AEpHOI no/si2a€ 8 HASIBHOCMI MAK 38aHOI
CNOHYKa/bHOI cucmemu. CnoHyKa/bHa cucmema 00380151€ 8U3HA4YUMU
¢pakm 8UHUKHEHHS NoJcedxcl U 3anycmumu cucmemy 8 po6omy.

- — —=l10 5

—( > D¢

Puc. 1.3 - [IpyHIUnoBa cxemMa JpeHYepHOi CUCTEMHU BOAAHOIO NOKeXKOoracCiHHA
3 ripaB/1iYHOI0 (MIHEBMAaTUYHOI0) CIOHYKAJIbHOIO (30y/>KyBaJIbHOI0) CUCTEMOIO
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/JpeHuepHi cucmemu npug8odsimuCsl 8 0it0 00HIE 3 HACMYNHUX CNO-
HYKA/IbHUX cucmemM:

— mpocosa;

— eidpasaiuHa (nHeemamuuHa);

— e/IeKmpUuYHa.

Y cmani comosHocmi cnoHykasbHa cucmema 1 3Haxodumbsbcst nid muc-
KOM, WO CMBOPHEMBbCA ABMOMAMUYHUM B000HCUBHCUBUJALHUKOM 2;
po3nodiavyuti 3 i scusuabHuUll 4 mpybonpogodu nepebysaroms nid ammo-
CHEepHUM MUCKOM.

[Ipu 8UHUKHEHHI nocexci cnpayso-
8YyHMb Yymiaugi es1emMeHmu CNOHYKA/1bHOl
cucmemu (cnpuHK/aepHi 3poulysadi, no-
JHcexncHI cnosiwjygavl, mpocosi 3aMKu),
MUCK Yy CNOHYKA/bHIlU cucmemi naodde,
momy wo eoda abo nosimps 8uxodsamo
yepes 4ymJ/usi ejsemMeHmu, Wo cnpayro-
841U, HA308HI. Ilpu nadiHHI MUcKy y
CNOHYKA/AbHIU cucmemi 8i0KpUBAEMbCA
KOHMPOJbHO-CUZHAAbHUU KaanaH 5 |
goda 3 aBMOMAMUYHO20 8000XHCUBUMAbHU-
Ka 2 no nidgioHOMy 6, #Uu8uUJAbHOMY 4 i
po3nodiibyomy mpy6onpoeodx Haoxo-
dumb do dpeHyepHux 3pouwysauis 7. [Ipu
YboOMy Cnpaybosye CU2HAAI3AMOpP MUCKY 5.
8 (puc. 14, 15) 1 asmomamu4Ho
8K/IIOYAEMBCS OCHOBHUU  8000MCUBU/bL-
HUK 9, ujo 3abupae 8ody i3 ododcepena 1/
10 i nodae ii y dpeH1epHy Mepexcy.

CnpuHKaepHi ma dpeHYepHi
3powysaui. 3powlysay 800SIHUU CNPUHK-
JAepHUll npusHayeHull 0451 8USB/EHHS
noskedici, asmomamuyuHozo nycky cucmemu Puc 1.5 - KoncTpykuis curnasi-
nocexco2acints i po3anuaeHHsa odu Had ~ 33TOPa THCKY YHIBEPCATbHOTO:
ocepedkom nodcedxci. Po3pizHsioms dea 1 - kopnyc; 2 - Kpuwka; 3 - MIK-
NPUHYUNOBO pI3HUX NIOXo0u do noby- ponepemuka4; 4 -  Koenak;
do8u 4ymaueux esemeHmis CnpuHK/ep- g _M"elj’i’ggzzg; 6 — wmoexasbHuK;
HUX 3pOuly8auis - /1e2kon/aaeKy 8CmasKy
I CKASIHY K0.16)y. 3a nid8uuwjeHHs memne-
pamypu y npuMiweHHi, wo nidadzae 3axucmy, de B8CMAHOB/EHI
CNPUHK/EPHI 3poulysavi 3 /1e2Kon/aaskorw 8cmaskor, 00 memnepamypu
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cnpaybosysaHHsa 3powysava (puc. 1.6) sezkonsaaskutli 3amok 1 naa-
8UMbCS, 3aMOK p03nadaembCsl HA NIACMUHU [ 8UNadae pasom i3 saxces1s-
Mu 2, 3, 4, ma npobkotr 5. CmpymiHb 800u nic/s1 8/y4eHHS HA PO3EMKY 6,
npukpinjieHy 0o dyH#cok 7, po3nopowyemusbcsi Had 0cepedkom NOHCeHCl.

[Hwuii niodxid do mexHivuHOI peaai3ayii 3anipHoi apmamypu cnpuHK-
JIePHUX 3pOuUly8auvie — CK/AsIHA Ko/164, o 3an08HeHa piduHo 3 8eAUKUM
Koe@iyieHmom AIHIlIHO20 po3wupeHHs (puc. 1.7).

Puc 1.7 - CnpuHkiep-
HUM 3polyBay 3i CKJIs-
HOI0 K0JIOOI0

Puc 1.6 - CnpuHKJ/IepHi 3polyBayi 3 JIErkKoniaBKow
BCTAaBKOIO

IIpu HazpieaHHI piduHa 36iabWYEMbCS 8 06°€Mi, 1 PYUHYE CKASIHY
ko.6y 1. Ilid muckom sunadaroms KaanaH 2 ma watiba 3, i BoeHe2dacHa pe-
Y08UHA 8UX0OUMb HA308HI.

Ha KoxcCHOMY cnpuHK/AepHOMY 3poulysavi 8Ka3yemuCs memnepamy-
pa cnpaybosysaHHsa. Ha sezkonsaskux 3amkax memnepamypy HAHECEHO
MemodoM NPecysaHHs, a wmyyep i cmpeminye gpapbyroms y 8ionogioHul
Kosip (maba. 1.1).

Tabauys 1.1 - XapakmepucmuKu 3anipHoi apmamypu cnpuHK/AepHUX

3pouwyeadis
TemnepaTtypa Koutip bap6u mymepa XimiuHMi cKaaj, JIGI‘;(O]IJIaBKOI‘O
PO3KPHUTTA . . npunow, %
i ctpeminna — -
3pomyBaya CBUHENb | KaAMill | BiCMyT | 0JI0BO
72 - 27 10 50 13
93 6iautl 31,2 0,156 49,944 | 187
141 CUHIl 30 20 - 50
183 uepg8oHUll 75 — - 25
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Y 3powysauax 3i CK/ASIHOWO K0.16000 memnepamypdpyuHy8aHHS
B8U3HAYAEMbCS KOALOPOM piduHu (maba. 1.2).

Tabauys 1.2 - 3anaedxcHicmos Kovbopy piduHu 8id memnepamypu pyUHY-
B8AHHS KO/6U

HomiHa/sibHa TeMniepaTypa .
. Koutip piaguau
pYHHYBaHHA K0J10H, °3

57 nomapaH4esull
72 uepg8oHull
93 3e/1eHull
141 61aKUMHulil
182 ¢ionemosull
240 YyopHull

Ha cvozcodHi icHye 6azamo npukaadie mexHIYHOI peaaizayii
CNPpUHK/EpHUX 3poulysavie — 0191 8CMAHOB/eHHS1 HA NIOBICHY cmeJsHo
(puc. 1.8), 0a5 HacmiHHOI npucmeavosoi cucmemu (puc. 1.9) ma in.

WAiLKW ANA Knioya
(3 obox cTopiH)

pi3bba 5“ NPT
ylliNnbHeHa
Tapinuacta
_________ npy»KnHa
ByXKn (2) N
MOHTaXHUIA 1%25,22?
NaTpPoH i3
pi3b60oBUM
npodinem konba
= rBUHT
= CTUCHEHHA
‘\‘_\'\\\\\\\\\\\\\\\;\\\)\\\;\\\.\\\\
pama
o03eTKa /5=U——;;::7 po3€Tka
HUXHE e i 7
3poLUyBay i MOHTaXXHWUN
MONOKeHHS) NaTpoH y 360pi
5 npyunHa
KancynbHUN CTUCHEHHA
Kopnyc /_
i3 pisbboBUM _\1
npoginem P = )
MOHTaHa micus
3aKpaiHa ~\ nanku (3)
y [eKopaTnBHa \
3aBOACBKNN KpuwwKa y 360opi JeKopaThBHa
3a3op KpuLKa
3/32"(2,4 mm)

Puc 1.8 - CnpuHK/IepHU# 3pollyBa4 TAEMHUM, CTAHAAPTHOI'0 pearyBaHHA
PO3eTKOI0 A0 HU3Y (AJ/11 CUCTEeMM Nij miAgBiCHY CTeJI10)
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/JlpeHuepHi 3powysaui 8I0pI3HAIOMbCS 810 CNPUHK/AEPHUX JAUUE
g8ldcymHicmto Ha Hux 3anipHoi apmamypu (puc. 1.10).

Puc 1.9 - CnpuHK/IepHU# 3poliyBay A1 Puc. 1.10 - IpeHyepHuit
HACTiHHOI IPUCTEJIbOBOI CUCTEMHU 3poliuyBay

B aemomamuuHux dpeHuepHuUX cucmemax noxemco2aciHHs i3 mpoco-
8010 CNOHYKA/IbHOK CUCMEMOI0 K YymJ/usl esleMeHmu 8UKOpUCmo8yrmu-
csl 1eckonaaski 3amku (puc. 1.11). 3a nidguwjeHHs memnepamypu /1e2Ko-
naaskull npuniii naacmuv 1 3aMKa po3naasasiemscs, nJadcmMuHUu po3nd-
daromucs, susiibHOWYU nemat 2, gaxceai 3 1 pamky 4. Y pe3dysomami
nocaabasiemovcss Hamsie mpoca 5 I cnoHykaibHul kKaanaH (puc. 1.13)
gidkpusaemucs. CnoHyKa/bHUll KjaanaH wmyyepom 1 3’edHauull 3i cno-
HyKa/bHO cucmemor. Kaanan 2 i3 cobaukoro 3 ympumyemucs 8 3aKpu-
momy cmaui sadxcesiem 4 yHacAidok Hamsi2y mpoca.

Puc. 1.11 - 3aMOK TpOCOBOI CUCTEMM:

1 - nemas; 2 - pamka sywka;, 3 - 8ywko; 4 - mpoc; 5 — emy/qka; 6 - pamKa 3aMKa;
7 — n1acmuHu 3amMkKa; 8 — eaxciiv

Ak uymaueull esemMeHmMm mMpoco8o20 Men/108020 3AMKA MOxiCe SUKO-
pucmogysamucs CK/AsHa Ko/6d, Wo 3an08HeHA pIJUHOW 3 B8e/UKUM
Koe@iyieHmom AiHItIH020 po3wuperHs (puc. 1.12).
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Puc 1.12 - TpocoBui 3aMOK 3i CKJIAHOIO KOJIGOK0

Puc 1.13 - CnoHyKa/IbHUH KJIANaH:

1 - sadkciny; 2 - 3acyska; 3 — KAanaH; 4 — wmyyep i3 pi3b6./1eHHAM
1.4 By3/iM KepyBaHHS CIIPUHKJIEPHHUX i ipeHYEePHUX CUCTEM

By3su npusHaueHi 0415 nodaui 800U 8 po3nooiibyi Mepexci npuMmi-
WeHb, Wo nidasiearoms 3axucmy, i 00 cueHa/ibHO20 npucmpoio (CAY), a
makox 8u21s0a4i cuz2Hay Ha 8KJAHYEHHS A8MOMAMUYHO20 A60 OCHOBHO-
20 8000XCUBUAbHUKA. fK 8Y3/1U Kepy8aHHS 30ACMOCOB8YHIMbCS 800SIHI
(BC), nosimpsini (B), nosimpsiHo-800siHi (BB) KOHMpO/bHO-CUZHA/bHI
kaanavu (KCK), kaanaHu epynoeoi dii (KT'/]), weuaasidkoditoui kaana-
HU, 30CY8KU 3 eleKmponpugodom. Bukopucmogytomucsi B0HU pa30M i3 3a-
cys8kamu, 8eHmMusiMu, mpybonpogodamu, CUZHAJAbLHUMU NPUCMPOAMU |
MAHOMEMpamu, Wo CKAadarwms mak 38aHy «068°s3ky». Tenep nog8impsiHi
K/AanaHu 3Hsimi 3 BUpO6HUYMaBa, a/e Ha 6azambox ditouux cucmemax ix uje
npodosicyrome ekcnayamysamul.
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Hali6iabw nowupeHuM 8y3/10M Kepy8aHHS CNPUHK/IEPHUX CUCMeM
nocexico2acinHs € eodocueHaibHul (BC).

By30.1 KepyBaHHA BOJAAHOI COPUHKJIEPHOI CUCTEMM i3 KJiama-
HoM BC. Bysos kepysanHs 3 600siHum kaanaHom BC (puc. 1.14) 3acmo-
CO8YHOMb Y 800STHUX CNPUHK/AEPHUX CUCMEMAX.

| I I A |
| I I el By

[
III III

IIII 1 1 1 1 1 1
1 1

Puc.1.14 - By3o0J1 KepyBaHHS CIIPUHKJIEPHOI CMCTEeMH i3 Ks1anaHoM BC:

1 - 3s1usHull mpybonposid; 2 — geaukull 6eHMub;, 3 — KOMOIHOBAHUU 8EHMUJb;
4 - maauli geHmuab; 5 - MaHomemp; 6 - HcusuabHULl Mpy6onposid; 7 — KpaH MAHo-
Mmemposull; 8 - obmexncHuk; 9 — cuzHaaizamop mucky; 10 - 360pomHull KAAnaH;
11 - mapinuacmuii kaanau; 12 - npobkosull KpaH; 13 - cueHa/1bHUU KaHaJ;
14 - komneHcayitiHull kaHas; 15 — HanpsimHa emyka; 16 - cueHabHUU Mpy6onpo-
8id; 17 - 3acyeka; 18 - nideidHuti mpy6onposiod; 19 - KpaH i3 Maaum omeopom
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Y cmani 2comosHocmi mapinvacmulii kaanaH 11 wiabHo npusjsicae 0o
cidna, nepekpugar4u Kiibyege 8UMO4YEHHs (MOYHICMb nocadku 3a6e3-
neuye HanpsimMHa emyJka 15 kaanaHa). Kiavyese sumoyerHs yepe3s cue-
Ha/bHUll KaHaa 13 i cueHaabHUl mpybonposid i3 Npobko8UM KpaHOM 12
noedHaHull i3 cuzHaaizamopom mucky 9. Tuck Had i nid K1anaHoM Nogu-
HeH 6ymu odHakosuM. Bidkpumumu nosuHHi 6ymu 3acyeka 17, npobko-
guli kpaH 12 cueHasnbHO20 Mpy60onpo8ody I npobKosull KpaH i3 MAAUM
omeopom (diamempom 3 mMm) 19 Ha mpy6onposodi 16. Maauti 4 i geaukuli
2 eeHMuJ1i KOM6iHo8aH020 8eHmua 3y yel yac 3akpumi,

XubHi cnpaybogysaHHs Kaanava 11 cuesHasizamopa mucky 9 npu
8uMokax 800u HAO KJAANAHOM I Npu NAAB8HOMY 36i1bWleHHI MuUckKy nid
K/JAANaHOM YCy8aromuvCsl 360pOMHUM KAAnaHom (Komnencamopom) 10 i
KoMneHcayiliHuM kaHasaom 14. Y yux eunadkax eoda 3 niogidHo2o0 mpy-
6onposody 18 npoxodumb uepe3 KomneHcayiliHul kaHasa 14 i 36opom-
Hull kaanaH 10y HadkaanaHHuUll npocmip ma eupigH€ Muck Had Kaana-
HoMm 11 i nid Hum. [Ipu cnpaybo8y8aHHI CNPUHK/AEPHO20 3pOUly8a4a 80-
da 3 K usu/ibH020 mpybonpogody 6 nodaemuvcsi 00 ocepedKy Noxicexci,
muck nid kaanaHom 11 3HuUdMCyemwvCs, I, 3a paxXyHOK PI3HUYI MUCKI8, KAd-
naH 11 nidHimaembcsi do obmexcHuka 8. Boda Hadxodumb i3 nidgidoH020
mpy6onpogody 18y cnpuHk/iepHy mepeixcy U y Kiabyese 8UmMoYeHHs 8 Ci-

041 KAanava; nomim, yepes cuzHa/AbHull kKaHaza 13 i npobkosuti kpau 12
HA CUZHA/bLHOMY mpy6onposodi, — 00 cu2HaAi3amopa mucky 9, wo cnosi-
WAe NPO NONHCENHCY.

llicast odepicaHHA cuzHaay npo me, Wo 800a N0OAEMbCS Y CNPUHK-
JIePHY Mepexrcy, BIOKANUAIMb CU2HAAI3amop MuUcky 9, 0415 4020 nepekpu-
saromb npobkosulli kpaH 12. /lasi npunuHeHHs1 nodayi eodu 3 cucmemu
gI0Kpusawmsv 8eHmMu/b 2. IIpusedeHHs cucmemu 8 20MOBHICMb NOYUHA-
EMbCA 13 3AMIHU CNPUHK/AEPHUX 3powlygavis, AKI cnpayrsgaau. [lomim 3a-
Kpusaroms 8eJuKull BeHmu/b 2 i gidkpusaroms 3acysky 17. Ilicas supis-
HIOBAHHA MUCKY Yy mpy6onpogodi, ujo nideodums 80dy 18, i susuibHOMY
6 (3a nokazHukamu maHomempig 5) gidkpusaroms kpaH 12 cuzHa/1bHO20
mpy6onposody. Pobomy ksaanaHa i cuzHa/nbHUX npusiadie nepesipsomo
W/151XOM 8I0KpUBAHHS 8eHMU/S 4.

Boda 3 scusuirbHo20 mpybonposody 6 nouHe yepe3 KOMOIHOBAHUU
geHMu/1b 3-4 3aueamucs, muck Had mapiayacmum kaanaHom 11 enade,
KaanaH nidHimemswcst 1 8oda Hadillde 8 Ki/nblyese 8UMOYEHHS cidaa Kaa-
naHa 11, 8i0Kias no cueHaabHoMy KaHauay 13 i cuzHanbHOMY mpy6onpo-
80dy i3 npobkosum kpaHoMm 12 nide do cuzHanizamopa mucky 9. Ompuma-
HUll cuzHa/ cgiduums npo cnpasHy po6omy KAanaHa i CU2Ha/1bHO20 npu-
aady. Ilicas makoi nepegipku 8eHmu/ib 4 3akpusaroms. Tuck eodu Haod
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KAANaHoM i nid HUM 8upi8HEMbCS, | mapinvacmull kaanad 11 nid dieto
8/1ACHOI MACU ONYCKAEMbCAL.

By30J1 KepyBaHHA NOBITPAHOI COIPUHKJIEPHOI CUCTEMM i3 Kiia-
naHoM B. By3os kepysaHHsi 3 nogimpsiHum kaanavoMm (puc. 1.15) 3acmo-
COo8YIOMb Yy NOBIMPAHUX CNpUHKjAepHuUx cucmemax. IlogimpsiHull KaanaH
KOHCMPYKMUBHO 8I0PI3HAEMbCA 810 800SIHO20.

Puc. 1.15 - By3oJ1 KepyBaHHS NOBITPSIHOI CHPUHKJ/IEPHOI CUCTEMH 13 KJIaniaHoM B:

1, 2 - maHomempu; 3 — nogimpsiHuli duck kaanaHa; 4 - cmiiika 3 gucmynom; 5 — aro-
YOK; 6 — 3acy8Ka I3 NpyHCUHo; 7 — 800sIHUll QUCK KaanaHa; 8 — 3acyeka; 9 - nideiod-

Huli mpy6onposio; 10 - npobka; 11 - xcusuabHUll mpy6onposiod; 12 - 31usHuii mpy-
6onposid; 13 - npobkosuli kpaH; 14 - cuzHaabHull mpy6onposio; 15, 16 — seHmu.v;

17 - mpy6onposgid 045 nepesipKu CUuzHa/AbHO20 hpucmpor; 18 - npobkosull KpaH;
19 - Kpau i3 maaum omeopom; 20 — mpy6onpogid 045 34usy 800U i3 CUZHA/IbHO20
npucmpor; 21 — cueHaaizamop mucky
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Ilrowa nosimpsiHozo ducka 3 kaanaHa 8 8 pasie bisbuie naowi 8o-
0s1Ho20 ducka 7. Take KOHCMpyKmMugHe piweHHS 0a€E MOoHXcAu8icms 3pis-
HO8AXCUMU MUCK 800U HA K/AANAH 3HU3Y MEHWeUM MUCKOM Nogimpsi 38ep-
Xy, Wo 00380/51€ HAKA4y8amu MeHWey KLIbKICmb nogimps 8 cucmemy i
npuckoproeamu nodayy 8odu 8 ocepedok noxcexci. Ha npakmuyi muck no-
gimps nidmpumyoms He 8 8 pasie MeHuiee mucky 8odu, a 8 4 pa3u, cmeo-
prowyu npu ybomy desaKkull 3anac nogimpsi 051 3anobi2zaHHs NOMUJIKO-
80MYy CNpaybO8YS8AHHK NPU BUMOKY nosimps i3 cucmemu. MiHimaabHuUll
muck nogimpsi nogsuHeH 6ymu He meHuee 0,2 MIla (2 kac/cm?2).

Y cmaHi 2comosHocmi dugepeHyiarbHuli dsomapiiyacmutl KAanaH cu-
dumb y cedi; 3acyska 8, npobkosuli kpaH 13 i kpaH i3 maaum omeopom 19
gidkpumi; eenmusi 15, 16 i npobkosuti kpau 18 3akpumi. Manomempu 112
nokazyrwms 8idnogidHo muck 4:1; npu ybomy muck Ha MaHomempi 2 nogu-
HeH 6ymu He meHwee 0,2 Mlla (2 kec/cm 2). [logimpssiHa kamepa Mixc 80031-
HUM 7 I nogimpsiHuM 3 duckamu NOEGHYEMbCA Yepe3 CUZHAAbHUl mpyoon-
posid 14 i npobkosulli kpaHu 13 i3 cueHaaizamopom mucky 21. Ilpu cnpa-
Yb0BYBAHHI CNPUHK/AEPHO20 3pOoulygsavyd nogimpsi 8uxooums I muck Had
nogsimpsiHum duckom 3 kaanauva nadae. Tuckom 800u Ha 800s1HULL QUCK 7
K/A1anaH nidHiMaemucsl U ympumyemuscsi y 8I0KpumoMy Cmaui 3acy8kor I3
NPYA*CUHOI 6, WO cnupaemuwcs Ha sucmyn cmitiku 4. Boda 3anosHioe nogim-
pSAHY Kamepy 1 no cuzHa/abHomy mpybéonposody 14 uepe3 npobkosull
kpaH 13 Hadxodumb 0o cuzHasizamopa mucky 21, sskull cueHaJi3ye npo
Cnpaybo8y8aHHs 8Y310 KepysaHHs I nodady sodu 8 mepedicy. 00HO4UACHO
8oda Hadxodumb no xusu/ibHOMy mpyb6onpoeody 11 0o cnpuHK/AepHUX
3powysayis, ujo po3kpuaucs. Ilicas odepxicaHHsl cueHa/ay npo cnpaybo-
8YBAHHS cCUCMeMU 4Yep208Ull NepCcoOHA/1 nepegipsie 8IpHICMb cuzHA/y npo
noJcedcy, nicas 4o2o npobkosull kpaH 13 nepekpusaemaucsi, cueHa1i3amop
mucKy nepecmae npayrweamu i eoda no mpybonposody 20 4epe3 KpaH i3
MaAuM 0meopom 19 3ausaemuvcs y 31u8HUll mpyb6onposio 12.

A5 npununenHs nodavi 600u 8 ocepedoK NoxicexCi nepekpusarms
3acysky 8, a 014 3augy eodu 3 cucmemu g8i0kpugsarwwms geHmu/ab 16 Ha
3/4u8aabHOMy mpy6onpoegodi 12. I[Jo6 npueecmu cucmemy 8 20MmMOBHICMb,
Heob6XIOHO: 3aMIHUMU CNPUHK/AEPHI 3powysavi, wjo cnpayrsaau, eidk-
pumu /040K 5 I, HAMuUCHy8wu Ha 3acyskKy i3 npyxicuHow 6, nocadumu
K/AanaH Ha cidao; 8iokpumu npo6bky 10 y kpuwyi kaanaHa i 3a1umu 800y
0/151 CMBOPEHHS 800sIHO20 3amaeopa Ao nepeausy 800U yepe3 31U8a/AbHy
mpy6y 12 i genmub 16, nicas1 1020 8eepHymu npo6ky 10 i 3akpumu 8€H-
muab 16; 3akauamu nogimpsl y CNpuHK/JAepHy mepedxcy 00 CmeOpeHHs He-
00XI0H020 MUCKY; 8I0Kpumu 3acys8ky 8; nepegipumu 2epmMemu4Hicms 080-
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mapin4acmozo KaanaHa (npu ybomy 800a He NOBUHHA HAOX00uMu 8 nosi-
MpsiHy Kamepy), nic/As 4020 3aKpumu 040K 5 [ 8I0Kpumu KpaH HA CUcHa-
AbHOMY mpyb6onpoeodi 14. /las1 nepesipku pobomu CUZHA/IbHUX NPUCMPO-
i8 HeobxidHO 3akpumu kpaH 13 (siKwo Ha cuzHabHOMy mpy6onposodi 14
HeMae 3860pOMHO20 KAanaHa) i eiokpumu kpaH 18 Ha mpy6onposodi 015
nepesipku cuzHasizamopa mucky 17. Boda 3 nidgidHo2zo mpyb6onpogody 9
no mpyéonposodax 17 i 20 npotide do cuzHa/1bHo20 npucmpor 21, skutl
8K/II0YUMb cU2Ha/1 mpugozu. Ilicas nepegipku 3akpusaroms KpaH 18 i 8i-
dkpusaroms KpaH 13 Ha cueHa1bHOMY mpybonpogodi 14.

Pobomy kaanaHa i cuzHa/nbHUX npucmpoie nepegipsitoms y menay
nopy poky, 045 4oz2o 8idkpusaroms geHmusb 15. [logimpsi 3 mepedixci no
3/1Uu8a/1bHOMY mpyb6onposody 12 yepe3 seHmuib 15 suxodums, muck Had
K/1anaHoM nadae, KAanaH 8i0KpUBAaEmMbCsl U ympumyemucs y 8i0kpumomy
Nno/10J#ceHHI 3a donoMo20K0 3acy8Ku i3 npyxcuHol 6. Boda uepe3 nosim-
PSIHY KamMepy HadXxo0ums No CUZHA/IbHOMY mpybonpogody 14 uepe3 KpaH
13 do cueHasnvHoz20 npucmpoto (CAY) 21. [lopsidok npusedeHHs 8 20MO8-
HICMb 8y3.10 Kepy8aHHs MAKull came, sIK i nicas1 pobomu cucmemu npu no-
HCeNHCl, MLAbKU 3aMIiCmb 3aMIHU 3poulygayis, wo cnpayrosasu, 3aKpusaroms
geHmuJb 15.

By30.1 KepyBaHHA NOBITPAHO-BOJAHOI CIPUHKJIEPHOI CUCTEMMU
i3 ksiamanamu B i BC. Bkaszanuti 8y3oa (puc. 1.16) ckaadaemucs 3 80031-
Hozo (BC) 6 i nosimpsitozo (B) 15 kaanahis. 3asexcHo 8i0 nopu poKy po-
6oma cucmemu 8 Uep2080My pexcuMi Ui nid uac sAikeidayii noxcedci 8iono-
gidae po6omi nogimpsiHoi a6o 800s1HOi cucmemu. Heo6xioHo misbKu mamu
Ha ye8asi ocobausocmi 3apsidxiceHHs 80051HOI Ul nogimpsiHOi cucmem 3a Ha-
CMaHHs1 8idnosidHO020 nepiody, ujo BUKAAOAOMbCS HUMCYE.

3apsidixceHHs nogimpsiHoi cucmemu. I1i0 yac esedeHHs 8 ekcn/ya-
mayito abo nicas cnpaybo8y8aHHS CUCMEMU CNPUHKAEPHY Mepexcy 3ano-
8HIOIOMb nogimpsam do mucky 0,2 Mlla (2 kec/cm 2). Tpuxodosutl npobko-
8ull kpaH 17 8cmaHo8.1100Mb Y NOJA0HCEHHS, NPU AIKOMY NOBIMPSHUL KAd-
NaH Cno/ay4aemucsl i3 CUZHA/AbHUM NPUCMPOEM 2, NOomiM 3acy8Ky 4 eidk-
pusatoms. [Ipu BUHUKHEHHI NOJMCeXCI CNpaybo8y€e CNPUHKAEPHUU 3pOUly-
8au, nogimps suxodums I MUCK Ha0 NOBIMPAHUM KAANAHOM nadde; dgsoma-
piavacmuil KAanaH NiOHIMAEMbCS U ymMpuMyemMsCsi y 8i0Kpumomy noio-
JCeHHI 3acyekor i3 npydxcuHol 8. Boda 3 nidgidHozo mpyb6onpogody 23
uepe3 800s1HUll 6 I nosimpsiHull 15 kaanaHu Hadxodumbv y HUBUALHULU
mpy6onposgid 16 i dasi y cnputkiepHy mepexcy. 00HO4acHO 8oda 3anos-
HIo€ nosimpsiHy kamepy 11 i yepez mpuxodosutli kpau 17 Hadxodumb 0o
CU2HA/IbHO20 NpUCmMpoio 2.
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T 1T _MI

kjanaHamu B i BC:

1 - maHOMemp; 2 — cu2HaAi3amop MuckKy; 3 — KpaH i3 Maaum omeopom; 4 — 3acyska;

5 - 800sHull mapinvyacmuli kaanaH; 6 - eodsiHull KCK; 7 — 600siHull duck kaanaHa;

8 - 3acyska i3 npyscuHoto; 9 - cmitika 3 sucmynom; 10 — arouok; 11 — nogimpsiHa Ka-
Mmepa; 12 - maHomemp; 13 — npobka; 14 - nogimpsHull duck kaanaHa; 15 - nogimps-
Hutli KCK; 16 - s#cusuabHuli mpy6onposid; 17 - mpuxodosull kpaH; 18 — npobkosulti
Kpau; 19, 20 - eenmuni; 21 - cueHaabHUl kaHaa, 22 - 3/4U8A/AbHUll Mpy60nposio;
23 - nidgidHuti mpy6onposid

/Jlns nepegipKu cuzHaA/bHUX NpPUCMPOI8 nepekaUarms mpuxodo-
sull kpaH 17 Ha sodsiHull KCK i gidkpueaomb kpaH 18; Boda npoxodumb
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uepe3 kpaH 18y 3ausaavHuli mpyb6onposid 22, muck Had 800sIHUM KAQ-
naHom 5 nadae, i 8iH nidHiMaemuscs, nponycmuswu 80dy Yepe3 Kijbyese
8UMOYEHHS1 8 Cid/l K/A1anaHa 8 CucHAa/bHUl mpy6onpogid i daji - uepes
mpuxodosutl kpau 17 - do cueHaabHo20 npucmpor 2. Ilicas nepesipku
kpaH 18 3akpusaromb I nepekawouaroms mpuxodosull Kpau 17 Ha nosgim-
psanuti KCK. Akwo eidcymusi Hebe3neka 3aMep3aHHs 800U 8 cucmemi,
MOXMCHA nepesgipumu pobomy He Mi/bKU CU2HA/IbHUX npucmpois, aae i KCK.
A5 yboeo 8idkpusaroms KOHMpOIbHUU 8eHMuU/b 20 | BUnyckaroms nosi-
mps 3 mepedxci y 34usanvbHull mpybonposgio 22. Tuck Had nogimpsiHuUM
Ka1anaHoM 14 nadae, kaanaH nidHiMaemuscs i 6yde ympumyeamucs 3acys-
Kot 8 Ha sucmyni cmitiku 9. Boda 3anosHioe ammocgepHy kamepy 11 i no
mpy6onpogody yepe3 mpuxodosull KpaH 17 Ha0xo0umbv 00 CUZHA/IbHO20
npucmporo 2. I[licass makoi nepegipku cucmemy npugodsims 0o 20mo8HOCMi
Mak camo, K [ NOBIMPSHY cucmemy.

3apadxiceHHs 800aHOI cucmemu. Biokpusarome KpuwKy nogimpsiHo-
20 kaanaHa 15 i sutimaroms dugepeHyiasbHuli dsomapiayacmuil KAanaH,
W06 8IH He YUHUB onopy 800i. MoxcHa He gulimamu K/AAndH, d 4epe3 -
yok 10 niousamu i ycmaHogumu 11020 Ha eucmyni cmitiku 9 3a donomozo1o
3acysku 8. Ilicas yvbozo 3akpusaroms 040k 10 i 8cto mepexcy 3ano8Hio-
romb 800010 (noka3aHHA MaHomempis 11 12 noguHHI 6ymu 00HAKO8UMU).
Tpuxodosulti kpau 17 nepekarouaroms Ha 8odsiHull KCK. [Ipu 8uHUKHeH-

HI nodcedxci (CNpuHK/Aepu po3KpurmbsCsli I 800a NOYUHAE HAOX00UMU HA
2aCIHHSA Noxcexci) muck Had kaanaHom 5 nadag, 8iH nidHIMaembcs 1 8oda
uepe3 Ki/sblyese 8UMOYEHHS 8 Cid/1i KAanaHa, CuzHa/abHUll kaHaa 21, mpu-
xodosuli kpaH 17 Hadxodumb 0o cueHa/1bHO20 npucmpoto 2. CuzHaAbHUll
npucmpiii (a omice, 20mogHicmsb cucmemu 0o pob6omu) nepegipsiroms 3a3Ha-
YeHUM 8Ule CNOCOOOM.

By30J1 KepyBaHHS aBTOMAaTU4YHOI APeHYEePHOi CUCTEMH i3 KJia-
NaHOM rpymnoBoi Aii (puc. 1.17) npusHaveHull 045 3anyckKy cucmemu i
nodaui cuzHa/y npo cnpaybo8y8aHHS KAANAHA, A MAKOXC 0151 nepesipKu i
KOHMpo/w il cnpagHocmi. Y cmaHi 20mo8HOCMIi Muck y CNOHYKA/J1bHOMY
mpy6onpogodi 7 i niogidHomMy mpy6onposodi 11 nogsuHeH 6ymu 00HAKO-
gum (nokazaHHusi maHomempis 8 i 18). /lugpepeHyianbHuti deomapiavac-
mutl kaanaH 10 nodiasie 6HyMpIiuWH0O NOPOHCHUHY KAANAHA HA MpPU CNoJy-
ueHi kamepu: kamepy A 3 nidgioHUM mpy6onposodom; kamepy b 3i cno-
HYKa/bHUM mpy6onpogodom 7 ma kamepy B 3 scususbHum mpybonpogo-
dom 17. Y kamepax A i B muck € 00HAKOBUM, MOMY U0 CNOHYKAAbHUL 7 |
nideionuii 11 mpy6onpogodu 3’€0HyHOMbCS1 NPOOKOBUM KPAHOM i3 MAAUM
omeopomM 4. [lnowa mapiaku kaanaHa 10 3 60Ky cnoHyKa/1bHoi kamepu b
binbwe naowi mapiaku kaanava 10 3 60Ky kamepu A, momy 3a 00HAK080-
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20 MUCKY, 3a paxyHok pi3Huyi cu, wo ditoms Ha kaanaH 10, ocmaHHili 6y-
de npumucHymuti do cidaa. 3acysku 12 i 16, genmuui 1, 5, KpaHu 3 Maaum
omeopoM 4, 25 i npobkosuil kpau 15 sidkpumi, a genmuai 3, 20, 22 i kKpaH
PYYHO20 8K/AKYEHHS 6 - 3akpumi. HadxodiceHHs 800U 31 CNOHYKA/1bHO20
mpy6onpogody 7 y nidgidHuli mpy6onposgid 11 ycysaemuvcsa 360pOMHUM
KJAANAaHOM 2.

Puc. 1.17- By3oJ1 kKepyBaHHSA aBTOMaTUYHOI APeHYEPHOI CUCTEeMH i3 K/IallaHOM
rpynoBoi Aii

1, 3, 5 20, 22 - eeHmuusi; 2 - 3860pomHull kaanaH; 4 — KpaH i3 mMaaum omeopom;
6 - KpaH py4HO20 BK/ANYEHHS;, 7 — CNOHYKA/AbHUU mpy6onposid, 8 - maHomemp;
9 -npo6ka; 10 - dugpepeHyianvHuli deomapinuacmuii kaanau; 11 - nideioHuii mpy-
6onpoeid; 12, 16 - 3acysku; 13 - npobka; 14 - kopnyc kaanaHa; 15 - npobkosull
KpaH; 17 - scusuavHulli mpybonpogid; 18 - maHomemp; 19 — cuenavbHuUli mpyé6onpo-
810; 21 - 31usabHUll mpyb6onposid; 23 - mpybonpogid 0151 31u8y 600U 8 KAHA113a-
yiro; 24 - xpecmosuHa; 25 - KpaH i3 Maaum omeopom; 26 — mpy6onpogid 015 31usy
800U i3 CUZHA/IbHO20 Npucmpor; 27 — CU2Ha1i3amop Mucky
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IIpu cnpaybogysaHHi CNOHYKA/AbHUKA (CNPpUHK/AEPHUU 3poulysavy,
/1€2KON/Aa8KUll mpocosuti 3aMOK 31 CNOHYKA/IbHUM KAANAHOM) A60 8KIH0-
YeHHI KpaHa py4Ho20 nycKy 6 800a 31 CNOHYKA/IbHOI cucmemu 7 8uxodumub
i muck y kamepi b kaanaHa nadae, kaanan 10 3miwjaemucs 84180 i 8oda ye-
pe3 kamepy B Hadxodumb y xHcusuabHy mepexcy 17 (do dpeHuepis), a no
CU2HA/bHOMY mpy6onposody 19 - vepes kpaH 15 - do cueHasizamopa muc-
Ky 27. Illicas nputiomy cuzHa/y npo noxcexcy CucHaJ/bHi npucmpoi eidk-
AKYawme, 044 4020 CNOYAMKY 3aKpugsarwmbs KpaH 15 Ha cueHasibHOMy
mpy6onposodi 19. Boda i3 cuznasizamopa mucky 27 no mpybonpogody 26
uepe3 KpaH i3 maaum omeopom 25, 3’ednaHuli i3 xpecmoguHor 24, 31usa-
EMbCA y 31U8aA1bHUU Mpybonposid 23. Akujo noxicexcy AikeidoeaHo, 3acys-
Ky 12, senmuui 11 5 3akpusaroms, a geHmu1b 22 8idkpusaroms i 8004 3 Cu-
cmeMu 3/1u8aemMuCs N0 CNYCKHUX mpybonpogodax 21 i 23. /[la51 npusedeHHs
cucmemu 8 20MOBHICMb 3AMIHSKHMb CNOHYKAJAbHUKU, WO PO3KPUAUCS, 3a-
Kpusarwmsb 3acysky 16; 8idkpusaomb npobKy 9 Kpuwku K1anaHa (npo6Ky
13 kopnyca 14 kKaanaHa 3a4uwarmMs HA Micyi) I, HAMUCHY8WU HA WMOK
deomapinyacmozo Kaanauva 10, docusaroms KaanaH ycepeduHy 0o ynopa,
nicasa Y020 3akpusaroms npobky 9; gidkpusaroms eenmuai 1, 3, 5 i 3anos-
HIOIOMb CNOHYKA/bHY cucmemy 7 800010 00 8UPIBHIO8AHHS MUCKY NO Ma-
Homempax 8, 18, a nomim, 3akpuswiu eeHmui 3 i 22, 8i0Kpusarmso 3acysKu
12, 16 i kpaH 15. [las nepegipku pob6omu cuzHa 1bHUX Npucmpois 8idkpu-
garoms 8eHmMu/b 20, nonepedHb0 3akpuswu KpaH 15 Ha cuzHaibHOMY
mpy6onposodi 19. Boda no mpy6onpogody 21 uyepe3 seHmu.ib 20 HAOX0-
dumb do cueHasizamopa mucky 27, Wo 8K/AKYdE CU2HA/AbHI npucmpoi. Ilic-
/151 nepegipku eeHmuJb 20 3akpusaroms, a kpaH 15 eidkpusaroms. /]a4 ne-
pesipku pobomu KAanaHa i CU2HA/AbHUX NPUCMpOi8 3aKpusams 3acys8Ky
16 i gidkpusalomb KpaH py4YHO20 8K/AKYEHHSI 6 HA CNOHYKA/JAbHOMY MpYy-
6onpoeodi. Y ybomy sunadky poboma 8y3/a1a kepysaHHs 6yde makoi came,
SK [ npu noxcedxcl. Ilicas nepesipku cucmemy npugodsims 0o 20Mo8HOCMI 8
mitl xce nocaidosHocmi, 51K 1 nicasi noxcexci. /lasa 3anobizaHHs XUOHOMY
CnNpaybo8y8aHHIO cucmemu npu 8UMOKY 800U 31 CNOHYKA/IbHOI cucmemu
abo npu N1aeHOMy 36i1bUWEHHI MUCKY 8 NIJBIOHIL Mepedxci, o nideodumsob
KPAH i3 Ma1uM omeopom 4 3a8icdu 8i0Kpumutl.

By30J1 KepyBaHHA NOBITPAHO-BOAAHOI CIPUHKJ/IEPHOI CUCTEMHU
i3 kimanmanamu BC, ', KBII (puc. 1.18). Y 38°13ky 3 mum, wjo nogimpstHut
KaanaH B 3Hsamo 3 supobHuymea, y Heonato8aHux NpuMiujeHHsX nogim-
PAHO-80051HI CNPUHK/AEPHI cucmemu MoxiCyms 6ymu 3MOHMOBAHI 3 KAana-
Hamu BC, I'/] i KBII. Y 3umosuti 4yac cnpuHk/AepHy Mepexcy 3an08HIHMb
nogimpsim, a 8JImkKy — 800010.
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Puc. 1.18 - By30J1 KepyBaHHA NOBITPSAHO-BOAAHOI CIPUHKJIEPHOI CUCTEMH i3
kiaananamu BC, I'l, KBII:

1, 4 - 3acyseku; 2 — sodsaHulti (BC) KCK; 3 - kaanau epynosoi 0ii (I'/[]); 5 - kaanau nyc-
kosull nosimpsiHull (KIIB); 6 - mpy6onposgio 0.5 31u8y 8odu 3 kamepu b kaanaHa I'/];
7 — cueHasizamop mucky; 8 - npobkosutl kpaH; 9, 10 - kpaHu 3 Maaum omeopom; 11 -
380pomHuli kaanaH; 12 - eeHmusvw; 13 - nidgidHuti mpy6onposgid; 14 - mpy6onposid
0414 31u8y 800u i3 cucmemu; 15 - senmusb komb6iHogaHUll; 16 - KPAH PY4YHO20 8KAHO-
yeHnHs1; 17 - maHomemp; 18 — ncusuavHuli mpybonposid; 19 — kpan Ha mpy6onpog8odi
810 komnpecopa; 20 — KpaH 018 8unycky nogimpsi i3 cucmemu 2aciHHs NOxcexci
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/151 3anogHeHHs1 Mepexci cucmemu nogimpsm 3aKpuearoms 3Acy8Ky
1, sidkpusarombs KoM6iHOBaHUll eeHMub 15 i 31usaroms 800y i3 cucmemu
uepe3z mpy6onposid 14; cadsms deomapinuacmuti kaanaH (T/]) 3 Ha cido,
3akpusaomb 3acysKy 4, kpaH 20 nogimpssHo20 mpy6onpogody KiaanaHda
CNOHYyKa/abHo20 nogimpsiHozo (KBII) 5, ekaruaroms kKomnpecop i 4yepe3
kpaH 19 3anogHwlomsb cucmemy cmucHeHuM nogimpam do mucky 0,2 Mlla
(2 k2c/cm2) 3a nokasHUkamu maHomempa 17; gidkpusaroms eeHmMub 12 i
uepe3 3860pomHull kaanaH 11 ma kpaH i3 Maaum omeopom 9 3ano08HIHIMb
800010 cnoHykaabHy kamepy b kaanana (T/[]) 3; 3akpusaromb KoM6iHO-
g8aHull eeHmuab 15 i kpaH 8, poamawoeaHuli Ha mpy6onpogodi, wo Ude
do cueHnanaizamopa (CAY) 7; eidkpusarombs 3acyeky 1 I KpaH py4yHO20
8K/1K4eHHs 16 (8idcymHicmb aumoky 800u cg8id4ums npo NOBHY NOCAOKY
kaanaHa I'/]); kpaH 16 3akpusaroms i 8idkpusarwms 3acy8ky 4 ma kpaH 8.

[Ipu 8UHUKHEHHI NoXcexcl BIOKpUBAOMbCA CNPUHK/IEPHI 3powlysayi
Il muck nogimpsi 8 sxcusuabHil mepedxci 18 i Had kaanaHom (KBII) 5 nadae,
OCMAaHHIl 8i0Kpusaemuvcsi 1 80da 3i CNOHYKA/AbHOI kKamepu b KaanaHa
(T'/]) 3 uepes kaanax (KBII) 5 no mpyb6onpogody 6 31usaemuvcs 8 KAHAII-
3ayitiHuli mpy6onposid 14. B pe3ysabmami nadiHHs muckKy 8 kamepi b deo-
mapinvacmultl kaana (I'/]) 3 amiuyyemucs 84ieo i 8oda 3 nidgidHo2o0 mpy-
6onposody 13, nidHaswu mapiaky 800siHo2o kaanaHa (BC) 2, Hadxodumb
uepes kamepu A i B knanana (I'/]) 3 Ha 2aciHHA noxcexci ma kpaH 8 do cu-
eHasaizamopa mucky (CGAY) 7. llpu gidkatoueHHI cuzHanaizamopa (CAY) 7 3a
donomozor kpaHa 8 8oda i3 cuzHa/1bHO20 Mpy60onpo8ody Yepe3 KpaH i3
Maaum omeopom 10 31usaemucsi do kaHaAi3ayitiHo2o mpy6onposody 14.

licas aiksidayii nocedci cucmema npugsodumaucsi 0o npaye3damuozo
cmaHy. /[las nepegipku pobomu 3aKpusarmbs 3acy8Ky 4 I 8i0Kpusarmob
KpaH 20 0asa sunycky nosimps. Ilicass nadiHHs mucKy nogimpsi KAanaHu
KBII, I'/] i BC cnpaybo8ytomso, /]151 3an08HEHHS cucmemu 800010 8 JIMHI0
nopy 3akpuearoms 3acysky 1, kpaH 8, kpaH i3 mMaaumM omeopom 9 I 8eH-
muas 12. Bidkpusaiomb kpaH 20 0451 eunycky nogimpsi i KOM6IHOB8AHULl
geHmub 17 044 34ugy 80du, nicas 4020 ix 3akpusaromb; 8i0Kpusaroms
3acysky 1 I, 3anogHuswu cucmemy 8000w, 8i0Kpusaroms KpaH 8.

By30J1 KepyBaHHA ApeHYEepPHOI CUCTEMU 3i LIBUTVIAAKOAIIOUYUM
kiaanaHoM BK. lllsueasodkoditouuii kaanau BK (puc. 1.19) 3acmocosy-
Mo 04151 N00ayi 800U 8 MePeNHCy CUCMEMU NOHCEHCO2ACIHHS, NPUYOMY 8U-
K/AKHYaAEMbCsl Hebe3neka SUHUKHEHHS1 2i0pas/iyHoz20 ydapy 8 nideidHo-
My mpy6onpogodi 1, 3a80s1ku 3acmocysaHHio npucmpoto 10, o KoHmpo-
JAIKE Npoyec 3aKpUBAHHS KAANAHA 3, NPUNUHSKOYU 11020 3a Nid8UWeHHS
mucky 00 3a0aHoi medci. Y cmaHi 20mo8HOCMI NopuieHb K/AanaHda 3HAxo-
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duUMbCsl 8 HUNHCHLOMY NOJ0HCEHHI I 3amaeop nepekpusae HA0X00HCEeHHS 80-
du 3 nidgidHo2o mpyb6onposody 1 y scugusbHuUll mpy6onpogio 4.

4

<= ek
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T =

Puc. 1.19 - By3oJ1 KepyBaHHA JpeHYEPHOI CUCTEMH 3i IIBUTJIALAKOAIIOYUM KJIa-
MaHOM:

1 - nidsidHuti mpy6onposio; 2 - 3acyska; 3 - kaanaH BK; 4 - sxcusuabHuti mpy6on-

pos8id; 5 - BeHMU/Ib 0151 CNOPONHCHEHHS cucmemu; 6 — MaHomemp; 7 — CNOHYKa/AbHUll

mpy6onpogid; 8 - KpaH py4YHO20 8K/AH4EeHHS | BUMKHEHHs1 cucmeMmu; 9 — KpaH i3 ma-
Aum omeopom; 10 - konmpoaroroyull kaanaw; 11, 12 - eenmuai

Kamepa A kananana uepe3 Kpau i3 maaum omeopom 9, wo KOHmMpo-
A€ npucmpiii 10 i eenmusb 11, cnosyvaemscs 3 nidgidHumM mpy6onposo-
dom 1, momy muck y kamepi A ii niogidHomy mpy6onpo8odi € 00HaAKO8UM
(3a nokasHukamu maHomempis 6). Kaanan npumuckaemscs do cidsaa, mo-
My WO njiowa nopuwiHs 2idponpusody 6i1buie npoxidH020 nepepi3y Kaa-
naHa. Ilpu cnpaybo8y8aHHI CNOHYKA/AbHUKA (CNPUHKAED, 1€2KONAABKULL
mpocogull 3aMOK) MUCK Yy CNOHYKA/1bHOMY mpyb6onpo8odi 7 i Ha nopuieHb

31



KaanaHa 3 nadae. I1id dielo mucky Ha mapizib 3ameopa 0CMAaHHill nioHima-
€MbCs Hazopy 1 8idkpusae noda4vy 800u 3 nidgidHo2o0 mpyb6onpogody 1y
acusuAbHUL mpy6onposid 4. PyyHutl nyck 30iliCHIOOMb 3 d0NOMO2010
KpaHa 8. /|15 sumMKHeHHs1 nodayi 800U 8 cucmeMy KpaH 8 3aKpusaemauCsi;
800a 31 CNOHYKa/1bHO20 mpy6onposody 1 uepe3z geHmu1b 11, KOHMpoato-
rouuti kaanau 10 i KpaH i3 Maaum omeopom 9, Hadxodums y 8epXHIO NO-
pOoXcHUHy 2idponpusody kaanaHva (KM) 3, onyckae nopweHb 2idponpu-
800y y guxidHe N0J/10J}CeHHS, 13ameop 3akpusde noda4vy 8odu. /a5 cno-
POX*CHEHHS cucmeMu 3aKkpusaroms 3acysky 2, eeumuai 111 12 i gidkpusa-
romb geHmMub 5. B Haw vac 3ycmpivuarombsbces 081 Moougikayii KaanaHis:
ooHa (BK) mae 2idponpusio y sueas0i 2zidpoyusniHopa 3 nopwHeM, 8 iH-
woi - npusod sukoHaHull y uzas0i membépanu (KM).

KianaH WBUIIAAKOAIIOYUMN TigpaB/aiYHUMA 3 e/JIeKTPOMarHir-
HUM i AyO6/il0004MM MexaHiYHMM npuBogoMm (KBI'dM) i ayo6/ronouum
rigpaBiaiyHuM npusBogoMm (KBI'dM-M) (puc. 1.20). Jaa nideuuwjeHHs
edhekmueHOCMI NPOMUNOHCEHCHO20 3aXUCMY MEeXHO/102IYHUX npoyecie no-
JHCeHCoOHebe3nevHUX 8UPOOHUYME 3aCmoco8yrmb WeU2A510K00it4i OpeH-
uepHi cucmemu i3 kaanaHom KBI'OM i KBI'3M-M (puc. 1.20). KaanaH
KBI'OM mae enekmpomazHimHulli npugod 8, Ha AKull Hadxodumbv Kepyro-
yull iMnyasc 8i0 CNOHYKA/AbHOI cucmemu NoxcexcHoi cuzHaaidayii, ma dy-
61004 Ul MexaHIYHUl npugod. OCmaHHiIll A845€ c060H 6/0KY8A/NbHO-
HamsicHutl npucmpitl (BHY). I1id eniueom eucokoi memnepamypu mepmo-
yym/uea Humka 26 obpusaemucs i nid MuckoM NpyxuHu 25 nopwers 23
pyxaemuca 8 kopnyci (BHY) 18 esiso, nogsepmatroyu eaxcinb 21; 3acyska
20, wo 38iabHUAACS, 8I0nyckae HamsxicHY HUmMKy 19 (sadxcinb 21 moxcHa
nogepHymu 3a donoMo20K mpoca py4Ho20 nycky 22 abo muckom 8odu Ha
nopwends 25). Ilpu yvbomy 3anipHo-nyckosull npucmpiil 38i/1bHSAE NOp-
weHb 4 nidcu1rs8asbHo-nyckosoi kamepu 5. 3y6 nopwHs 3 38i1bHSIE ce-
KMop-8aixci/ib 2, ujo nid muckom 800u Ha 3010mHuk 14 y niogioHomy mpy-
6onposodi 15 nosepmaemucs Ha oci, Ui 8oda uepe3 Kopnyc KAanaHa Hao-
xodumb y cucmemy 2aciHHA. [lopuieHb 4 8iddisneHuli 8i0 piduHu 2ymM08010
MembpaHow 12, o npumuckaemvcsi Kpuwikor 6. I[liowa nopwHs 4 6i-
Abwe njaowi 3010mHuka 14, momy 8 po6o4oMy cmali cuia mucky 800u,
wo Hadxodums y nidcu108aabHO-nyckogy kamepy 5 no mpyoyi 13 uepes
wmyyep 10, sumikae nopwens doHu3sy. Ilyck kaanana KBI'IM-M mooice
30ilCHIBAMUCS WJ/SIXOM po32epmemu3ayii nidcu/1r8a/abHO-NYCKOBOI
Kamepu 5 3a donomo2o10 2idpasiuHo20 npuckoprosayva 7 i 2idpasaivyHo-
2o dy6storouozo npueody I'/lI1. /a5 3anosHenHs1 800oto AiHii T/]I1 8idk-
pusarwms geHMu/Ab 27 1 eeHmuib 30 045 8unycky nogimpsi, nic/isi 4020
obudsa eeHmui 3akpusarwms. [Ipu obpusi mepmouyymaugoi Humku 17
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cnpaybosye mensaosuli 3amok 16, muck y aiHii I/]Il ameHweyemucsi, 1 ue-
pe3 2idpasivyHull npuckoprsay 7 8idbysaemuvcsi CKUOaHHA 800U 13 niod-
CU/BAIbHO-NYCK0B0I Kamepu 5. Cusaa mucKy 8odu Ha nopuieHb 4 yepes
MmembpaHy 12 3meHweyemucsi, i nid muckom 8odu 8 nidgidHomy mpybon-
posodi 15 3010mHuk 14 gidkpusaembcsi, nogepmaryu HA 0cCl cekmop-
8axciab 2. Boda Ha0xo0umb Ha 2aCiHHA NOXHCEMHCL.
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Puc. 1.20 - KnanaH miBUIJIAAKOAil0unii 3 esiektpomexaHiyaum (KBIraM) i ayo-
JIII0YMM rigpaBaiyHuM npuBoaamu (KBIraM-M):

A - 6s10Ky8a/1bHO-HaMsANMCHUU npucmpiti kaanava (KBI'3M); b - mensosull 3amMoK i3
eidpasaivHum dy6arowyum npugodom kaanava (KBI'3M-M); 1 - kopnyc kaanaHa;
2 - cekmop-8axciib,; 3 — 3y6 NOPWHS; 4 — nopuieHs; 5 — nidcu1108a16HO-NYCKOBA Ka-
Mepa; 6 - Kpuwka; 7 - eidpasaivHull npuckoprosau; 8 - esekmpomazHimHull npusio;

9 — nayHcep; 10 - wmyyep; 11 - nopweHb eaeKMpoMazHimHo20 npugody; 12 — mem-
6pana; 13 - mpybka; 14 - 30n10mHuk; 15 — nidgidHuti mpy6onposid; 16 - mensosgutl
3amok; 17 — mepmoyymauea Humka; 18 - kopnyc 6/410Ky8a/1bHO-HAMSANCHO20 Npu-
cmporo; 19 - HamsicHa Humka; 20 - 3acyska; 21 — 8axcinb; 22 — mpoc py4H020 Npuso-
dy; 23 - nopuieHb wmyyepa; 24 - nopuieHs; 25 - npyscuHa; 26 — mepmoyymauea Hu-
mka; 27 - 8eHMUJ/b HUBUALHOI JIHIl; 28 - Kabesb eseKmpoMazHIMHO20 npusody;
29 - 3anipHo-nyckosuti npucmpiti; 30 - eeHmMu/1b 0151 BUNYCKy nogimpsi
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KoMo6iHoBaHu# By30Js1 KepyBaHHA (KBY) moBiTpsiHOI cnpUHK-
JepHoi cucteMu (puc. 1.21). Ocobaugicmio 8y3/1a Kepy8aHHS € me, Wo
nyck cucmemu 30ilUCHIOEMbCS NPU 0OHOYACHOMY CNPAYbO8Y8AHHI Meno-
8020 3aMKA CNPUHK/EPHO20 3pOUY8ayd U NOXCEHCHUX Cno8iujy8ayis cuc-
memu NOMCEeHCHOI CU2HANI3AUIL
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Puc. 1.21 - Kom6iHOBaHM# BY30J1 KEPYBaHHS NOBITPAHOI CHPUHKJ/IEPHOI
CUCTEMMU:

1 - cekyis nidgioHo20 mpy6onposody; 2 - e1eKmpo3acyeKa 3 Ay6A10H1YUM PYYHUM
npusodom; 3, 10, 11, 18 — waposuti kpaH; 4 — dybaorwuutl py4Hull npugod; 5 — dpo-
cenv; 6 — KpaH e1eKkmponycky; 7 — py4Hull KpaH nycky; 8 - mpy6onpogio do cnoHy-
Ka/bHOI cucmemu; 9 — wmok nyckogozo kaanaHa, 12, 14 - manomemp; 13 - mpy6on-
posid do po3nodinvuoi mepedici; 15 - mpy6onposio nidka4YeHHs1 Komnpecopa; 16 -
nosimpsiHull cuzHaavbHull kaanau; 17, 24 - 3aueHuli kpaH; 19 - cuenasizamop muc-
Ky; 20 - waposutl kpaH 0415 nepesipku 6e3 nidpugy; 21 - KOHMPOAbHO-3anipHUll
KaanaH; 22 - 3anipHull Kaanau; 23 - 3acyeka
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Y yeproBomy pexxuMi gidkpumumu e€:

— 8xidHa 3acyska 2 3 eAeKmponpugodom I QyOaAKHYUM PYYHUM
npueodom 4;

— KpaH 18 cuenanizamopa mucky 19;

— KpaH 3 BUCOKUX MUCKI8 JHCUB/JAEHHS NYCKoB8020 KaanaHva 9 i
2idpasaivHoi cnOHYKa/bHOI cucmemu 8.

[HWwi kpaHu opzaHy 8y3./1a Kepys8aHHs nepebysarmbv )y 3aKpumomy
NOJ/10MCEHHI.

3anipHull KaanaH 22 3akpumull i nepebyesac Ha 3acysyi 23 nid dier
3ycuiisl WMoKa nyckogozo kiaanaHa 9. [lopoxcHuHa Had kaanavom 22
CnoJIy4aeEMbvbCs1 3 ammocgepor uyepe3 gi0Kpumuli KOHMPO/AbHO-3anipHull
kaanaH 21. IlogimpsiHull cuzHaabHUll Kaanad 16 3akpumutl [ npumucka-
embcs 0o cidaa Hadauwkosum nogimpsiHum muckom (0,3..0,5 ke/cM) y
CNpUHK/AepHIl po3nodinvHitl mepexci. Konmakmuuii mavomemp 14 noka-
3Y€ MUCK y po3no0inbHil mepexcl U 3a6e3neyye 8KJAHUEHHS KOMNpecopa
3a ymosu nadiHHAa mucky Huxcye 0,3 k2/cm 2. MaHomemp 12 noka3ye muck
y nidgidHomy mpyb6onpogodi. 3akpuearoms KpaH 18 mpy6onposody cue-
Hasizamopa mucky. Bidkpusaromv kpaH 20 nepesgipku. Bidkpusaemucs
docmyn 80du i3 nidgidH020 mpy6onpogody, do cucHasizamopa mucky 19 i
npugodums cucmemy 8 0ito. BK/Aouaromvbcs NoxicexcHI Hacocu, 8uz/as0a-
emMbcsi mpugodcHe nogidomaenHs Ha I1LC. I1id uac nepegipku cucmemu 3a-
nipHutl KaanaH 3akpumutl, i 600a 8 po3nodisibHy cucmemy He N0JAEMbCAL.
Ilicas 3aKiHYeHHs nepesipku kpaH 20 3aKkpusarmb I 8I0Kpu8aromuv KpaH
18 mpybonpogody cuzHasizamopa mucky, I cucmema nogepmaemscs y 8u-
XIOHULl CMaH.

[lepeBipka po60TH cUCTEMH 3 NiAPUBOM KJIaNlAHIB 30iliCHIOEMbCS
KPAHOM py4Ho20 nyckKy. Ilicas 3akiH4eHHs nepesipKu HeobXidHO npose-
cmu 8i0HO8/1eHHS cucmemMu 8 NOBHOMY 00CSi3l.

[Ipu cnpaybo8y8aAHHI NOHCEHCHUX CNOBIWYBAUI8 CUCMEMU NOHCEHCHOT
cuzHaAi3ayii eAeKMpuYHUll CU2Ha/1 N00AEMbCA HA KPAH 6 eAeKmponycKy
cucmemu. KpaH 6 sidkpusaemucsi, U muck y Ai8ill NOPOHCHUHI NYCKOBO20
ka1anaHa 9 nadae (omsip y dpoceai 5 € documsb maaum, ti sumpamu 800du
yepe3 HbO20 HE MOMYMb KOMNEHCysamu eumpam yvepe3 8idkpumull
kpaH 9). Ilid0 dieto mucky eodu y nidgidHomy mpy6onpogodi, 3anipHuu
K/AanaH 22 8idkpueaemucsi U 800a, 8idmuckawvu nogimpsHull CucHa/1b-
HUll ka1anaH 16, Hadxodumb y chpuHKJ/epHy po3nodisibHy mepedcy. 00-
HOYACHO MUCKOM 800U 3aKpUBAEMbCA KOHMPOJAbHO-3aNnipHUll KaanaH 21,

i yepes gidkpumuti kpaH 18 eoda Hadxodumbs do cuzHasizamopa mucky 19.
PopMyembcsi e/1eKMPUYHUU CUSHA/ HA BK/AIOYEHHS HACOCI8 OCHOBHO20
8000H#CUBU/IbHUKA U CUZHA/ NPO CNPpAYybo8Y8AHHS cucmemu. I'aciHHs no-
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JHCeHCi NOUHeMbCS MiJIbKU 8 MOMy 8unadky, AKwo 6ydyms po3kpumi menso-
81 3aMKU CNPUHK/EPHUX 3pouly8ayis.
[licas BuUMUKaHHS cucmemu 8XiOHA 3ACY8KA € 3aKPUMOI0, 3aKpumutl
i kpaH 3. [lani HE06XIOHO BUKOHAMU:
1. Biokpumu Kpau 17 i 31umu 800y 3 p03n00i/ibyuoi mepexc;
2. Bidkpumu kpaH 24 i 3aumu 8ody 3 kopnyca 3anipHo20 KAanaHa
22;

W

3akpumu kpaHu 17 i 24;
BidHosumu npayezdamHicmb cNpUHKAEPHOI  p0o3nodisibyoi Me-

=

peoxci;

5. 3akpumu kpaHu nycky cucmemu 61 7;

6. IlposepHymu kKarwuem gicb pikcamopa Ha 90° i ecmanosumu 3a-
NipHUl KAAanaH Ha 3acys8Ky;

7. Bidokpumu KpaH 3 i gcmaHog8umu ikcamop Ha 2i0p0o3aMokK;

8. 3akpumu kpaH 18 cueHasizamopa mucky U 8idkpumu exioHy 3a-
CYy8Ky 2;

9. IlepekoHamucs 8 2epmemu4YHOCMI NOCAOKU 3anipHO20 K/AANAaHa
(810cymHi npomikaHHS Kpi3b KOHMPO/AbHO-3anipHUll KaanaH 21);

10. Biokpumu KpaH 18 cuzHaaizamopa mucky;

11. Biokpumu kpaHu 11 i 4 ma 3a1umu nogimpsiHull Cu2Ha/AbHUll
K/1anaH 800010 00 nosisu 800U 8 3A/1UBHIU 20P/108UHI;

12. 3akpumu kpaHu 4 i 11

13. Biodkpumu kpaH 10 i 3aumu HadAuwKu 800U 3 KOpnyca nogimpsi-
H020 KaanaHa. Ilicas 3akiHyeHHA kpaH 10 3akpumu.

Bxawvumu komnpecop i npokoHmMpor08amu 2epMemu4Hicms CNPuH-

K/epHOI p03n00i/a1bY0i Mepexcl.

1.5 [Ipu3sHavyeHH:, cdepa 3aCTOCYBAaHHA, Kjacudikaliss cuctem
MiHHOTO MOXKeXKO0raciHHA

AsmomamuyHi cucmemu niHHO20 noxcexcozacinHs (ACIII) npusHa-
ueHi 0415 susie/eHHs 1 JAikgidayii abo sokaaizayii noxcexc I 3a20psiHb, a
Makoxc cueHaizayii npo iX 8UHUKHEHHS HA NPOMUC/A08UX 06°ckmax i y
CK/AAOCbKUX NPUMIWEHHSX. 3 cnocoboM 8n/usy Ha 0cepedoK Noxcexci
ACIIIl nodizsitmb Ha cucmemu 3a20/1bHON0BEPXHEBO20,  J0KA/AbHO-
nogepxHes020, 3a2a/1bHO 06 €EMHO20, 1I0KA/IbHO-06'€EMHO20 | KOM6IHO8A-
HO20 24CIHHAL.

ACIIII 3a2an1bHONOBEpXHEB020 MUNY: OpeHYepHI — 0151 3axucmy 8cIiel
PO3PAXyHKO80I niowi; cucmemu 044 3axucmy pes3epsyapie 3 20pHyvuMu
piduHamu.
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ACIIII 10KaabHO-no8epxHe8020 muny: 015 3axucmy oKpeMux anapa-
mis, mpaHcgopmamopis, oOkpeMux 0IASAHOK NPpUMiujeHb; OpeHYepHi — 0414
3axucmy okpemux 06’ekmis, anapamis.

ACIIIl 3a2anbHO06°€eMH020 mMuny npusHaveHi 0151 30N0BHEHHS
06’emis, W0 nompebyroms 3axucmy.

ACIII 10KabHO-06'€EMHO20 MUNy 8UKOPUCMOBYKHMb 0151 3aN0BHEH-
Hs1 OKpeMux 06’eMie mexXHO/102IYHUX anapamis, n08impo8odis, He8eAUKUX
86Y008AHUX CKAAODCbKUX NPUMIUJ€Hb MA IH.

Y kom6iHosaHux ACIIIl noedHaHi cxemu cucmem J10KA/AbHO-
no8epxHeso20 I JIOKA/bHO-00’'€EMHO20 2ACIHHA, WO BUKOPUCMOBYHMbCS
0151 00HO4acHOI nodayi niHU 8 06'eM ab60 NO NOBEPXHI MEXHO/02IYHUX
anapamis i Ha N08epPXHI0 HABKO.10 HUX.

3a cnocobom 003y8aHHA niHoymeopreada 8 nomik godu ACIIII
nooizssvmMeb Ha cucmemu 3 8UKOPUCMAHHAM 20M08020 PO34YUHY, 3 NoOd-
yer niHOymeopea4a HAcocamu-0o03amopamu U asmomamu4HuMu 003a-
Mopamu exceKkmopHo20 muny.

Ilinoymeoptroeaui nidpo3dinsatomubcst HA 610102i4HO "M ski", 6iopyii-
HIBHICMb AKUX cmaHosumbs 6inbwe 80 % i 6ios02iyHO "meepdi”, 6iopyliHi-
8HICMb sIKUX dopiHIo€e He bi1buie 40 %.

Ilpu po3paxyHKy cucmem NIHHO20 NOMCEHO2ACIHHA 8UKOpUCMOBY-
EMbCA NOHAMMS KpamHocmi niHu. Y 3a/1excHocmi 8i0 8e/UMUHU KpAMHOCMI
niHy nooiAs10mbs Ha:

- NiHY HU3bKoi KpamHocmi (KpamHicms He 6iavbuwe 20);

- niHy cepedHboi kpamHocmi (kpamuicms 8id 20 do 200);

- niHy 8ucokoi kpamHocmi (kpamuicms 6iabwe 200).

IliHoymeopreaui 6cix munis pekomeHIyeEMbCs 36epicamu 8 KOHYEH-
mMpo8aHoMy 8u2./1510i 8 3aKpUMUX EMHOCMAX. Y npuMiujeHHi, 8 AKOMy 30e-
piearomwbcss niHOymeoproea4i, noeUHHA bymu memnepamypa He suwe 40 °C
U He Huxcye 5 °C, wo 3a6e3neyye HOpMaJ/bHe 36epicaHHs npodykmy i
MONHCAUBICMb HE2ATHO20 11020 BUKOPUCMAHHSI.

Yci ninoymeoprosaui npu Kinbkapa3ogomy 3amep3aHHi U Hacmyn-
HOMY NOCMYN080OMY 8I0mMAa8AHHI He 8MPA4AKIMb C80IX NEPBICHUX 81dCMU-
gocmell. 3amep31ull NIHOymeoprea4 Heo6xXxioHO po3MOpo3umu, He dony-
CKAwYu npu YyboMy 11020 po38e0eHHs [ pO3KAA0AHHS, NOMIM nepemiua-
mu i nicas Yyvb020 pobumu po38aHMAaxceHHS. []as1 po3iepigy niHOymeopo-
8aYd MOXMCHA BUKOPUCMO8Y8amu naposuli 3mMitiosuk 3 81086000M KOHOEH-
camy 3a Medxcli yucmepHu; npu yboMy memnepamypda NniHOymeopoeada 8
yucmepHI He noguHHa nepesuwlysamu 60 °C.

3 nidsuwjeHHAM cepedHboi memnepamypu Ha KodxcHi 10 °C mepmiH
36epi2aHHs 3MeHWeyeEmMbes 8 2 pasu. OnmumaabHa memnepamypa 36epe-
JHCeHHA niHoymeopreadya cmaHosums 20 °C.
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Halikpawa 36epedceHicmb niHOymeoprgauie 3abesnevyyemuvcsi npu
IXHbOMY 36epicaHHI 8 EMHOCMSIX 3 HepMcasir4oi cmasi abo NnoaiMepHuUx
mamepiasis, y momy 4ucal y cma/ae8ux EMHOCMIX i3 6HyMpIWHIM noJjimep-
HUM nokpummsm. Y yux ymoeax mepmiH 36epicaHHs NIHOymMeoprsayis
cmaHosumuv He MeHuee 10 pokis.

Jlonyckaemubcs 36epedxceHHs niHoymeoproeayis (Kpim ¢pmoposaHux) 8
EMHOCMSIX 3 8ya/1eyesoi cmasi. OOHaK 8HACAIO0K KOpO3Ii memady sikicms ni-
HOYymMeopea4ie no2ipuyemuscsi, WO 3HUNCYE MEPMIHU IXHbO20 30epi2aHHSI.

Ilinoymeopreaui, ki 3acmocosgysasucst pariuwe 8 CPCP, 8 ocHO8-
Homy (61u3bko 90 %) sidHocuiucs do 6io102i4HO "meepdozo” npodykmy
(6iopyliHisHicmb - He 6inbwe 40 %). Akwo epaxysamu, wo WOpPIiYHO 8
CPCP sunyckasocs 6inbuwie 60 muc. moHH NIHOYyMeop8ayis, ouesu2s10-
HOK € 3a80aHa WK0Ja npu ix nompan/siHHI y 00ouMuwa I piku.

B Haw uac He modicHa npedcmasumu xcummsi 6e3 BUKOPUCMAHHA pmo-
pYBMICHUX NIHOymeoprsauis, ye i nidwapose 2aciiHs, I 2ACIHHA NOASIP-
Hux (8000p03YUHHUX) PIOUH, I 2aCIHHA pe3ep8yapis 3 Na/1U80M 8EAUKUX
06’emis.

Ha dymKy ¢axisyis, nosimuka 3acmocy8aHHs hmopo8aHux niHOymaeo-
prosavie nosuHHa 6ydysamucs He Ha 3a60POHHIU 0CHO8I, a Micmumu 8 cobi
pO3po6Ky Ho8UX edheKMUBHUX, MEHUIE MOKCUYHUX 802HE2ACHUX CNOYK.

[liHHi 3pomyBa4yi M reHepaTopu. /l1s9 ymeopeHHsI NOo8IMPSIHO-
MeXaHIvYHoI niHu 1 nodadi ii 8 ocepedok nodcesxci ACIIII 3acmocogyromsb niHHI
3powysavi U 2eHepamopu. 3powlyg8aul nNiHHI
cnpuHkaepHi OI1C (diagppaemenni) i OIICP (po3se-
mkosi), 3powysaui niHHI dpenyepHi OII/[] (diag-
pazmenni) i OI/]P (pozemkosi) (puc. 1.22) npus-
Ha4eHi 0151 00epAHCaHHA NIHU HU3bKOI KpamHocmi
3 B0OHUX pO34UHI8 niHOymeopsayis i 015 po3-
nodiJsly niHu no nJowi, Wo nio/as2a€ 3axucmy.

Hali6inbw npocmull 3a KOHCMpPYKYI€E
niHHUll 3powysay Hazadye 38uUYalHUU B00s-
Hutl (1.22).

3powysauy muny OIICP (puc. 1.23, a), y
HUMCHIO 4YACMUHY wmyyepa 3 sIK020 88epHYymo
CNpUHK/AEp, npayre y makull cnocié. Ilpu Ha-
2pi8aHHI s1e2Kkon/aasKull 3aMOK 7 pO3N/aaeisi-
€EMbCsl, nepecmarwyvu ympumysamu eaxcesal 2,

- YeHmMpa/abHUll 3 IKUX (8epMuKa/bHUll) ympuMye
CHPHUHIIEPHIH 3p Oty 3anipHuti kaanaH 4. Ilicas po3nady 3amka 8iH
Ba4 CI100-PYg 0.74- : . .
R1/2/P68.B3 (CIY-15) PUd30M 3 6a%CeASMU [ 3ANIPHUM KAGNAHOM 8U-

—

Puc. 1.22 - [liHHu
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Kudaembucsl Ha308HI. Po3yuH niHoymeopreava auxodums yepe3 omsip 3y
wmyyepi, 3anpecogaHomy 8 dugy3op (po3mpy6) 5, edapsemucs 06 pozem-
Ky 1 i po3nopowyemucs. Yepe3 omeopu y eepxHit yacmuHi dugy3opa (ix
yomupu, 3a80aKu mypbéysizayii cepedoguuja i 0essKOMy pO3pPI0HCEHHIO,
CMBOPHBAHOMY CMPYMEHEM PO3HYUHY) eHCeKMyemMuvCsl N08IMpsi, sike IHMeH-
CUBHO nepeMiulyemubCsi 3 NOOPIGHEHUM PO3YUHOM, U HA CMIHKaX dugy30-
pa ymeopre niHy kpamuicmro 4-20. YmeopeHnHs niHu y 3powyesadi OII/]P
8106y8AEMbCS AHAN02IYHUM YUHOM.

Ilrowa 3pouwrysaHHs 3a sucomu podmauwiysarusi OIICP a6o OII/IP 4
Mmempu I mucky neped 3powysayem 0,3 MIla cmanosums 12 M. L]i 3powy-
gaui 8idpizusitomucs 8id OIIC ma OI1/] 3Ha4HO MeHWeor Macor (Matixce 8
2,5 pasu) meHweumu eabapumamu (3a eucomoro). 3powysayi OIIC i OII/]P
Mmaroms diamemp aumikauHs 101 15 mm.

&

23

L

il

Puc. 1.23 - IlinHi cHpUHKJ/IEpHi Ta ApeH4YepHi 3pouryBayi:

a) cnpuHkaep posemkosull: 1 - posemka; 2 - eaxcesai; 3 — wmyyep; 4 - KaanaH;

5 - kopnyc dugpyzopa; 6 - omeip; 7 - neekoniasKkull 3aMOoK;

6 ) dpenuep pozemkosuli: 1 - pozemka; 2 — dyxcka (cmpeminye); 3 - wmyuyep; 4 — kop-

nyc dugysopa;

8, 2) cnpunkaep diagppaemeHHuli: 1 — HuUMcHA diagppaema; 2 — omsip; 3 — Kopnyc 3po-

wysaua; 4 - KaanaH; 5 - mensosuli 3amok; 6 — dugy3op; 7 - WMOK; 8 - HAMSANHCHA 2alika
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Yac cnpayvosysaHHsi mensio8o2o 3aMka (3a/1excHO 8i0 memnepamy-
pu tiozo pyliHyeaHHs) cmaHosums 210-390 c.

IIpoyec po6omu 3powyeauie OIIC i OI/] € dewjo 6inbw CKAAOHUM.
[Ipu 8UHUKHEHHI NoXcexCl HazpiBAEMbCS | pO3N/1ABAIEMbCS Men108ull 3a-
MoK 5 (puc. 1.23, 8), wio ympumye 8 3aKpumoMy No/10xeHHI KaanaH 4 ye-
pe3 wmok 7 I HamsixcHy eauky 8. Ilicas pyliHyeaHHss men/08020 3aMKa
K/aanaH 4 yepe3 npopi3 suKkudaemsbCsi HA308HI, WIMOK ONYCKAEMbCs 1 3a8U-
cae Ha HUJcHIU diagppaami 1 diagppazmeHHO20 po3nuUA08aAYd, A HAMSHCHA
2allka 3 po3MANCKAMU MmMensio8o20 3aMKa 5 sukudaemuvcsi 3 Kopnyca 3po-
wyeayua 3. CmpyMiHb po34UHY, Wo Ha0xodums y 3poulyeay 4epe3 omeip y
wmyyepi, sKuli nepexodums y KOHIYHUl, "3pidaembcs” no diamempy KoHi-
YHUMU NO8epXHAMU diagpazm i, MAKUM YUHOM, HAOXO00UMb HA NOBEPXHHK)
diagppazm y suza50i niocko2o cmpymeHs. [110cki cmpymeHi po34uHy, ujo
8UX0051Mb 13 MPLOX 8epxHIix diadppazm, Habysaryu mypoy1eHmMHO20 Xapad-
Kmepy, 3aXon/ims nogimpsi, Wjo Hadxodums y 3pouly8ay 4yepe3 omsip 2, i
gdapsitombcs 06 cminKy dugdysopa 6. Ha cminyi dugy3opa niHoymeoproo-
Yull po34uH IHMEHCUBHO NepeMillyembCsi 3 No8impsiM I ymeopre nogim-
PSHO-MeXAaHIYHy niHy. I110cKi cmpyMmeHl, Wo 8ux00samb i3 080X HUMCHIX
diagopazm, He cnigydapsaombcsi 31 cmiHKOW dugy3opa, a nidxon/awwms
niHy, Wo cmikae no io2o ymeopiouitl, i po3nodiisitomsbcs no naowl, wo
nidaszae 3axucmy. 3powysay OIl/] npaytoe aHA102IYHUM YUHOM.

3powysaui munie OIIC i OI1/] ycmaHosaorwmuscs Ha eucomi 4-20 M. Bo-
HU 3powyrmb niHowo naowy 9-23 M2 3a pobouozo mucky 0,3 Mlla
(3 k2c/cM?) | eumpamu niHu 24 s/c. MiHimaabHa KpamHicmb niHu, 00epicysa-
Hoi 31 3powysauis OIIC i OIl/], dopigHIo€ 80cbMuU. Y OpeHYepHUX cucmemMax
3acmocogyroms makoxc niHHi 2zeHepamopu munie 03-50 i 03-25 (3powysaui
€80/1b8eHMHI 3 BUXIOHUMU om8opamu diamempom 50 a6o 25 mm). Bonu 3po-
wyroms naowy do 27 m2 (3a gucomu pozmawly8aHHs 4 mM). [IpodykmugHicmb
eeHepamopa 03-50 3a po3wuHom - 15 a/c, cenepamopa 03-25 - 3,6 1/c 3a mu-
cky 0,3 MI' (3 kac/cM). 3powyeaui 03-25 i 03-50 8i0pi3HAOMbCSA MiAbKU
po3mipamu i 18/1510mb 06010 npucmpit 810YeHMpo8o20 muny 0151 po3nuJko-
B8AHHS pIOUHU i3 8X000M ii 8 2eHepamop no eeo/1b8EHMHIll Kpusit.

3powysay muny 03 (puc. 1.24) cknadaemubcs 3 kopnyca 1 ekaaduuia
2 3yomupma npopizamu. Bkaaduw 3miweHuti 8i0HOCHO YeHmpy Kopnyca.
CmpyMmiHb NIHOYMBOPHH0UY020 PO3HUHY 3AKPYHYYEMBCS 8 KOPNYCI Ul 8UX0-
dumb 4epe3 suxidHuli omeip y 8uaaa0i KpanJauHHO20 NOMOKY 3 KYymoM
po3kpumms 90°.

/Jlas1 00epicaHHA no8impsiHO-MeXaHIYHOI NiHU cepedHboI KpamHocmi
(0o 100) icnye dea munu eevepamopie - I'TICCi I/[CM (I'YCM). I'eHepa-
mopu muny I'lICC suzomosasitomb y mpbox modugikayisx: T'TICC-200,
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I'TICC-600 i I'TICC-2000 npodykmueHicmto 3a niHow, 8idnogioHo, 200, 600
1 2000 a/c. 'enepamopu maroms 00HAKO8Y KOHCMPYKYit0 U 8I10pI3HAIOMb-
cs1 misibKu 2abapumamul.

- ~

a) 6) 8)
Puc 1.24 - 3pomyBay eBOJIbBEHTHUM:

a) 3azabHUll 8U2/0; 6) 3a2a1bHa cxema; 8) N03008XHCHIU po3pi3;
1 - Kopnyc; 2 - ekaaduwi 3 vomupma npopizamu

I'enepamop I'TICC (puc. 1.25) ckaadaemubca 3 po3nuar08avd 8i10YeH-
mpogoz20 muny 4, kopnyca 3, Wo mMae KOHPY30pHY, OUPY30pHY I HANPAM-
Hy 1 wacmuHu, I nakem cimok 2, po3mauwo8aHo20 Mixc dug@y30pHoK I Ha-
NpsIMHOK 4YacmuHamu Kopnyca. Posnusaweau i3 kopnycom 3’edHaHull
MemasieguMu cKobamu. BodHull po3uuH niHoymeopweaua, Haoxoo0s4u y
8I0YeHMpoB8uUll po3Nu/aKE8aY, ymeope KpanauHHuUll nomik, wo nid 4ac
pyXy 8 Kopnyci nidcMOKMye HABKOJAUWHE NO8IMps yepe3 KOHEY30PHY
vacmuHy. Ilomik, wjo Hadxodumb HA nakem CiMoOK, YMBOPHE NOBIMPSHO-
MeXaHiYHYy niHy. Po6ovuti Hanip Ha 8x00i 8 po3nuateay - 0,4-0,6 MIla
(4-6 kec/cm?).

/1'23J&4
q%

Puc. 1.25 - F'eHepaTOp NOBITPAHO-MeXaHIYHOI iHU cepeJHbOI KPAaTHOCTI AJIs
cranioHapHoi cucremu tTuny I'TICC:

1 - HanpsamHa yacmuHa 0151 NOMOoKy niHu; 2 - nakem cimok; 3 — kopnyc; 4 — gidyeHm-

posuli po3nuito8ay
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l'enepamopu muny I'/ICM a6o I'Y"CM (deo- abo womupucmpyMmiHHi)
BUKOPUCMOBYHOMbCS 0151 2ACIHHS NOBEPXOHb 20pPHOYUX PIOUH NJAOCKUM
cmpymeHem nogimpsiHo-mexaHiyHoi niHu. TI'enepamop muny TJJCM a6o
I'YCM (puc. 1.26) ckaadaembcs 3 po3nuar8avya CMpyMuHHo20 muny 2 i na-
kema cimok 1, 3’edHaH020 3 po3nuiosavem ckobamu. Poanuiweay s168./15€
06010 Memasiegull nycmomiaull 8U/1UB0K, hepedHs CMIHKA 51K020 y8icHyma
ycepeduHy nid Kymom. Y n1owuHax Hasi8Hi YuaiHOpUYHI 0meopu, oOCI IKUX
nepemuHarmsCs 3a Mexcamu kopnyca. [lpu nodaui niHoymeopowyoz20 po-
34UHY 8 KOpNyc po3nu/a1r8avd YyuaiHOpuyHi omeopu (opmyrHoms cmpyme-
HI, WO cnigydapsiwmbCs 3a MexcaMu po3nu/areayd, Cmeopr4u NAocKull
KpanJauHHUlU homik neped nakemom cimok. Ha cimkax ymeoproemubcs nogim-
PSIHO-MEXAHIYHAa niHa cepedHboi kpamHocmi (40-50), wo y suessdi sisna
WupuHoro do 6 i 008 cuHoW 0o 8 M (npu Kymi Haxus1y 2eHepamopa 0o 20-
pu3oHmy 30°) nodaembvca Ha naowy, wo nidaszae 3axucmy. I'enepamopu
PI3HAMbCS MIidHC COO010 YUCAOM cmpyMeHig wo cnigydapsatombcs:y IJJCM -
2 cmpymeni, y 'YCM - 4 cmpymeHi. Bumpama niHoymeoprw4020 po34UHy: 3
eeHepamopie I'/ICM - 3,12-4,04 a/c, 3 ezenepamopie 'YiCM - 6,6-10,4 a/c
npu Hanopax gidnogidHo 0,2-0,5 Mlla (2-5 kec/cm 2).

=

Puc 1.26 - 'eHepaTop NOBITPAHO-MEXaHIYHOI Puc. 1.27 - 3pomyBay niH-
niHu cTpyMuMHHU# TUny 'YCM: HuM mogeti FS

a) 3azabHUll 8U2/50; 6)- po3pi3;1 - nakem cimok;
2 — yomupucmpyMUuHHUll po3nua08ay
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lFiagpaBaiyHUM KjanaH KepyBaHHA NOJa4yel MiHOYTBOpPIOBavya

$ipmu «TYCO»
lidpasaiuHuii

KinaandH KepyeaHHS

nodayvero

niHoymeoposauva

CKAadaemucsl 3 KY/1b08020 K/AANAHA 3 Hepicasivoi cmasi 316 3 yMOBHUM
npoxoodom, wo 38yxHyemuvcCsi I 3’€0HaHHAMU nid pi3vbsieHH BSPP, Ha
SAKUU HagIwyemuCcs1 nyckay nodeitiHoi dii Ha yeepmb 060pomy 3 HepHCasi-
rouoi cmani 316. [lyckav nokasye, Koau Ky/A1b08Ull KAanaH 8idkpumuti abo
3akpumutl. Bionogiono do cmandapmis FM, y nyckaua € pyuHe Kepy8aHHs,
[ KA1anaH noBuHeH 3akpusamucs epy4Hy. KaanaH He eumazae 3acmocy-
8AHHS e/AeKMPUYHOI cu/au, a npugodumuscsi 8 0it0 muckom eodu (Hanpu-
K/1a0, nodayvero 80du 3i cheyiaibHo20 8UX00y HA 8Y3I Kepy8aHHs). Ilyc-
Kau 6yde 8i0kpusamu K/ianaH npu nodayi mucky 8odu gid 2,6 do 11 é6ap.
3acmocysanHs. T'idpasaiyHull KAanaH Kepy8aHHs nodavyer) NiHoy-
meopreava Heob6xiOHO 3acmoco8y8amu 8 NIHHO-800sIHUX cucmemax 13 6a-
KOM, KO/1U 6aK i3 niHoymeoprosavyem nocmiliHo 3Haxo0umucst Nid MUCKOM.
lidpasaivHull KAanaH KepysaHHs nodayvyer) NiHOYmMeopreayd 8CMmaHOoS8-
JIHEMbCS 8 JIHIK nodavi NIHOymMeopea4a NpsimMo neped 8Xx000M Y KOHCEH
amiwysay. Koau kaanaH 8i0Kpus8aemuCsi, Muck y JIHII 3anycKy nyckde 8
Xid nycka4. B aHaso2iuHull cnoci6b 2idpasaivyHi KaanaHu Kepy8aHHs no-
dauero niHOymeopea4a 8UKOPUCMOBYHMbC S 8 NIHHO-800SIHUX CUCMEMAX
i3 HACOCOM i3 6A/1AHCYBAHHAM NO MUCKY, W0 00380/15€ HANPABUMU NiHO-
ymeopreay y 6iibW Hix¢ 00HY 30HY. ['idpas/iuHi KAanaHu Kepy8aHHS
noodaver NiHOymeopreavd makoi UKOPUCMO8YIOMbCA 8 NIHHO-8005HUX
cucmemax iz 6akoM, wo He 3Haxo0s1mbvCsl Nid MUCKOM, KOU 3Miulyeay ne-
pebysae Huoicue, HIdHC 8epx 6aka. Y makomy eundoky K/AanaH 3anobicae
6y0b-51KOMY NPOHUKHEHHIO NIHOYME0p8avd 8 JIHIi nodavi 800u.
PekoMeH0BaHi TUNU NiHOyTBOpPIOBaYa. ['idpasaivyHull K1anaH
KepyeaHHsl nodave NIHOymeopreayd Moixce BUKOPUCMosys8amucs 3
6y0b-AKUMU mMunamu niHOymeoprsaua.

Tabauys 1.3 - Heob6xioHUll HOMIHA/ALHUU pO3MIP KAanaHa

. . IlinHo-BOoAsiHA cucTteMa | IliHHO-BOAsIHA cucTEMa
Po3mip 3mimnyBauya
3 6aKOM 3 HACOCOM
2" 1" 1"
2" 1" 1"
3" 14%" 1"
4" 115" 11"
6" 2" 11"
8" 2" 2"

IIpumitka: posmipu maroms 6ymu nepesipeHi 2i0pasAiuyHUMU pO3PAXYHKAMU.
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Tabauys 1.4 - Onuc HomeHKAamypu 8upobis

Homep Brpara Bara
BUPOGY Omnuc THCKY |
: ; (6ap)
95FCV025 1_ eidpaenivHull KaanaH KepyeaHHs hodavero 43
niHoymeoprsaua
/" 53 . o
95FCV032 1 _A eidpasaivHull K1anaH KepysaHHs nodayero 5
niHoymeoprsaua
LT 51 . o
95FCV040 1 _/z eidpasaivHull K1anaH KepysaHHs nodayero 82
niHoymeoprwea4a
95FCV050 2_ eidpasnivHull KaAanaH KepyeaHHs nodaver 9.3
niHoymeoprsaia
LT 51 . o
95FCV065 2_/2 eidpasaivHull KAanaH KepyeaHHs noda4ero 14.9
niHoymeoprsaia
95FCV080 3_ eidpaenivHull KaAanaH KepyeaHHs hodaver 210
niHoymeoprsaua
37 Makc. A | _
B , I:: J " K
- it il
] ] PyuHe cknpaHHaA = R \
EIII hI_JLl%.iL -t CAN
~H EIVLT P | N S S | | — 1 ] R
o * Blelnycr(mfla.L H - 1 l.[ 27
| oTBip : |
ol 0 A TT P
| _
1 [ | [ [ c?'—__r.x
— L]
E'_E — B F’éa; \%%
-—t-1T | — :‘: _‘:__I__ I
F_ I ' N
! (N =——_ )
TE— ll—l t?‘_’/—|—~.'j-f/

Puc. 1.28 - 'eHepaTOop NOBITPAHO-MeXaHiYHOI NiHU CTPYMUHHUU TUny 'YICM

Tabauys 1.5 - Posmipu

Posmip | A | B | C|D|E|F | G|H| I |]J]|K| L |Modenv | Bnyck
(NPT)
17 229|140 B9 |70 |19 |60 |52 109 103 19 |50 |147 |795-003 |1/8”
1% 229|140 B9 |70 |19 |60 |53 117|103 19 |50 149 |795-003 |1/8”
1%” 326 192 1134 76 |28 |80 |67 (129|116 25 |50 |165 |79B-006 |1/8”
27 326 192 1134 76 |28 |80 |76 |142 116 25 |50 |192 |79B-006 % “
2% 312 178 1134 76 |28 |100 189 |174 122 25 |50 |206 |79B-015 % “
3" 466 233 224 109 45 [100 (101 {193 157 25 |56 |218 |79B-023 %4 “
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BigHOoBJ/IeHHA nycKa4ya

Ilyckay modxce 6ymu 8i0HO8/1eHUll 8pYYHY 0OHUM 13 HACMYNHUX CNO-
cobis:

1. Koenak iHOukamopa no/a0xceHHs 3p0obaeHuUll i3 N1acmuky I € 2Hy-
ukum. He donyckaemuvcs gidkpyuysauHsi 2euHma ybo2o kosnaka. Caid
WMOBXHYMU 2HYYKUll KO/INaK Hazopy 3a donomozor 8uKpymku. Yepes
C80H 2HYYKICMb KOBNAK 3A/JAUWUMbBCA 8 KOAUWHIM NO/A0MCEeHHI. Bunyck-
HUll WMo8Xa/bHUK NycKa4a 3a 0onoMo2010 2aliko8o20 KA4Yd MOXCHA NO-
8epHymu 3a 200UHHUKOBOK CMPI/IKO 8 HANPAMKY 00 NOJI0HCEHHS «3a4U-
HeHo». Ilicas1 8I0HOB/EHHA nycka4a 2Hy4KUlU NOKaxXcv4uk (Koenak) Heoo-
XIOHO nomsizHymu 8Hu3 0151 810H08/1eHHA HOPMA/IbHO20 pexcumy pobomu.

2. AKujo Koenak niacmukogozo iHdukamopa 3Hsimui 3 sikoi-He6ydb
NpU4uUHU, Mo KaHaska (5 MM) 3Haxodumubcsi nonepek kgadpama wmoexa-
JbHUKa. KaHaeka noka3ye HanpsimMok omeopy Kyhi («3auuHeHo»). Ilicas
mozo K nyckau y 3akpumitl no3uyii 6ys 8i0Hoe/1eHUll 8py4HYy 3a dono-
MO20H0 2aliK08020 KA0UA, 2HYYKUU NOKAXCUYUK HE06XIOHO N08epHymu Ha
KaHasKy I 3amsizmu 28UHMOM.

Jl03y104i MPUCTPOi aBTOMAaTUYHUX MIHHMX CUCTEM MOXKe)Kora-
CiHHA.

1. Cnoci6 06’°eMH020 003y8aAHHS N0/1S12A€ Y 3MIWYBAHHI 8 pe3epayapi
80du [ NiIHOymeopreayd y Nne8HUX NPONopyisix.

2. /losysaHHs niHoymeopreauie Hacocamu-dozamopamu (puc. 1.29)
no/s2ae 8 nodavi niHOymeopreava 3 EMHocmi 4 y nomik 6odu HanipHo20
mpy6onpogody 0cHO8H020 Hacoca 1 yepe3 dpoceibHy watiby 2 HacocoM-
dozamopom 3.

3 4

| S [ )

A

Puc. 1.29 - CxeMa npucTpom AJi4 403yBaHHS NIHOYTBOPIOBAaYa:

1 - ocHosHull Hacoc; 2 — dpoceabHa (do3ywua) watiba; 3 - Hacoc-dozamop; 4 — 6ak
04151 niHoymeopreaua
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3. Asmomamuunuii dozamop muny /JA i3 mpy6oro Benmypi (puc.
1.30) mae cmpyMuHHUl 3MIWY8a4 eHceKmopHo20 muny, diagppazmeHHO-
NAYHXCEPHULL  pe2yasamop 1 cnoay4yHi mpy6u. CmpymuHHUl 3miulysay
cka1adaemucs i3 conaa 1, amiwysaavHoi kamepu 2 i dugysopa 10. Y diag-
pacMeHHO-NAYHH#CepHUll  peayAasamop exodumbs diagpazma 6, ska
no8’s3aHa 3i WMoKoM 7, Ha IKOMY YKpinJaeHul nayHxcep 8, 3 IHu020 60-

Ky diagppazmy nionpyxcureHo. TUCK NPYHCUHU pe2yAHEMBCA 2BUHMOM 4.
[lnayHoicep 3akpusae cidsno kaanaHa 9 8 yCMOKMYB8A/AbHIlU NOPOMCHUHI 3.
Ilo o6udea 60Ku 8 nopoxcHUHy diagpazmu nidgedeHi yepe3 wmyyepu 5
imnyavcHi mpyboku 11 8id mpy6u Benmypi 14, ycmaHo81€HOI Ha HanipHo-
My mpybonpogodi 12 ocHosHo20 Hacoca 13.

a)

6)

Puc. 1.30 - ABToOMaTU4YHU# J03aTOp AiadparMeHHOro Tumy:

a - cmpyMuHHUU 3miwlysay; 6 — cxema 6K/AW4eHHs; 1 — cmpyMuHHuUll Hacadok; 2 -
3MIiWys8a/1bHa Kamepa; 3 — 6CMOKMY8A/AbHA NOPOHCHUHA; 4 — pe2y1108aAbHULl 28UHIM;

5 — wmyyep imnyavcHoi mpybku; 6 - diagppaema; 7 - wmok; 8 — nayuicep; 9 — cioao
kaanaua; 10 - dugysop; 11 - imnyavcHi mpybku; 12 — HanipHuili mpy6onposid; 13 -
Hacoc; 14 — mpyba Benmypi

Jlozamop muny /[A ecmaHo811010Mb, 1K NPABUJ10, 8 HACOCHIU CMAHYI.
Ilinoymeoprea4 y nomik eodu Hadxodums y makull cnocié. Boda ecmok-
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My€eEMbCS1 HACOCOM Yepe3 8CMOKMY8a/1bHUll mpybonposio i3 6odolimu i no-
daemubcs 8 HanipHUl mpybonposgid. Bio HanipHo2o mpy6onpogody yacmu-
Ha 80du 8idgodumbCsl y cmpyMUHHUU 3Miulysay. 3 20p/108uHU mpyou Be-
HMypi il HanipHo20 mpy6onposody 80da 3 nepenadoM MucKy Hadxodumso

no iMNy/aAbCHUX Mpy6Kax y Npomu/aexcHi nopoxcHuHu diagpazmu. BHaci-
dok pi3HUYyi muckie diagpazmu i3 npyHcuHor 8i0MuCKaromuCs i nAayHMcep

8, skull nepemiwyemucsi 3i wmokom 7, e6idkpusae docmyn niHOymeopHo-
8avy 3i 8CMOKMy8A/bHOI NOPOMNCHUHU 3 y 3MIWY8aA/IbHYy Kamepy 2 cmpy-
MeHeg8020 3miuysavd. 3i CMPYMUHHO20 3Miulysayd niHOymeopreadu, ne-
peMiwyyucs i3 600010, HA0X00umb do BCMOKMY8A/1bHO20 MPy60oNpos8o-

dy Hacoca, a Yepe3 Hb020 - y po3nodiibHy mepedxcy. [lo3a niHoymeoprosa-

ya 3a1excums 8i0 nepenady mucky, sikull Cmeopremuscsi mpy6or Benmypi.
3i 36inbWeHHAM sumpamu 800U, WO npoxodums 4yepe3 mpyby Benmypi,
3pocmae nepenad mucky, a omoice, I nodaya niHoymeopoea4a 8 nomik 800u.

4. 3miwysaHHA niHOymeopreava 3 8000w do3damopamu (NiHO3Mi-
wyea4amu) exceKmopHo20 muny, CMmaHo8/AH08AHUMU Y CMAYIOHAPHUX A8-
MoOMAamMuyYHuUX cucmemax 0151 3axucmy pesepgyapie 3 20provuMu piduHaMu.

[lino3miwyeaui (puc. 1.31) a845110mb c06010 CMPYMUHHI HACOCU, PO-
3paxo8aHI HO BCMOKMY8AHHA Ne8HOI KI/IbKocmI NIHOymeoproeava.

BoHu He npudamui 0151 BUKOPUCMAHHA 8 cUCMEMAX 3 BUMPAMOI0 po-
3YUHY, WO 3MIHIOEMbCA. AK [ 8CAKULU CMPYMUHHUU HACOC, NIHO3MIWy8ay
cKa1adaemucsl i3 conaa, 3miulyganbHoi kamepu I dugyszopa. Bcmanossaro-
oMb exceKmopHi (cmpymuHHi) 3miwyseaui Ha 068I0HOMY mpy60npo8odi
Hacoca. Ilpu eka4eHHI cucmemu noxcexcozaciHus Hacoc 10 ecmokmye
gody no mpy6onposody 9 3 peszepgyapa 8. YacmuHa 60du 3 HanipHozo
mpy6onpogody 11 Hacoca Hadxodumb y CMpYyMUHHUU 3miuyeay 7, Muck
nepeod AKUM KOHMPOAKEMBCS 3d MAHOMEMPOM 6, NPoxXodumsb 4yepe3 conJo
1 i cmeoptoe po3pidiceHHs Yy 3MIUYBAIbHIU Kamepi 2, 8 1KYy 8CMOKMYEMb-
cs1 NIHOymeoprea4 3 EeMHocmi 5; ompumanuil po3yuH Hadxodums y dughy-
30p 3 i do scmokmyeasbHOi mpy6bu Hacoca 9, a nomim y po3nodiibHy Me-
peaxcy 4.

5. Cnocib do3yeaHHs niHOymeopiosea4a 3 baka-dozamopa npu 8UKO-
pucmaHHi nepenady Mmucky, Wo cmeoprembscsi mpyborw Benmypi. Llet
cnoci6 po3pobaeHuli kaHd. mexH. Hayk A. @. Ieanosum i 0. M. Kypbamcb-
kum. [lozyrwuuti npucmpiti (puc. 1.32) cknadaemscsi 3 6aka 5, 8 sskomy
36epicaembcsi niHoymeopread, mpyou Benumypi 1, sska 3abe3nevye nepe-
nad mucky, cucmemu mpyb6 2 i 6, siKi 3’eOHyromsb Yepe3 360pOMHULl KAANAaH
6ak-dozamop i3 mpy6orw Benmypi ma mpyb6onpogodom 7. Ha kiHyi mpy6u 6,
wo exodums ycepeduHy 6aka-do3amopa, 8CmaHo81eHull podnuawsay 3. Y
8epXHIill YacmuHi 6aka-dozamopa 3akpinaeHull wap niHonoJiypemaHy 4
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(noponaacmy). Tpybka 8 3 eeHmuasmu, WO 6CMAHOB/AEHA 8 OAKY-
dozamopi, cayxumbs 0415 HANOBHEHHs l020 niHOymeoprseauem, NPomu-
8AHHS 800010 I cNYCKY il 8 KAHAAI3AYIH).

6)

Puc. 1.31- ABTOMaTU4YHMH J03aTOP (MiHO3MilIyBa4) e2KeKTOPHOrO THUILY:
a) excekmop; 6) cxema 8KAIOYEHHS;
1 - conao; 2 - 3miwysanvHa Kamepa; 3 — dugy3op; 4 - po3nodinbHa mepedsica pesep-
gyapa; 5 - 6ak i3 niHoymeoptoseayem; 6 - MaHomemp; 7 - CmMpyMuHHUll 3miuysad, 8 -
pe3epsyap i3 8odow; 9 — ycmokmysasibHuli mpy6onposio; 10 - Hacoc; 11 - HanipHuli
mpy6onposid

[Ipaytoe do3yrouull npucmpiii y makuti cnoci6. [Ipu npomikaHHi 80-

du yepe3 mpyokKy Benmypi 1 cmeoproemucst nepenad mucky y mpy6i ma 8 ii
2ops08uHl. Boda Hadxodumbw y 6ak-dozamop i3 mpyb6onpogody 7 no
mpy6yi 6 uepes3 po3nuarweau 3 I piBHOMIPHO po3nodiIsiEMbCS NO Wapy
noponJiacmy, 8 IKOMy 8UpPIBHIOIMbCA Weu2110Kocmi nomoky sodu. Boda,
wo npoxodumsb 4epe3  noponadacm, 8uxo0umb HA  NOBEPXHHK
niHoymeopwseava I, 8HACAI00K pI3HOI WIiAbHOCMI, HEe NepeMiulyroYuch,
8UMICHSIE NiIHOYyMeopweay y 2op/osuHy mpybu Bewmypi. Bumpama
niHoymeoprweaua 3aaexcums 8id nepenady mMUucCKy, Wo, y C80H 4epzy,
noe’si3aHull 3 sumpamoto 800U, Wo npoxodums yepe3 mpyoy Benmypi.
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Puc. 1.32 - Jlozarop i3 Tpy6010 5

BeHTypi: _\

1 - mpy6a Benmypi; 2 - mpy6a

045 noda4i niHoymeopleauda; i
3 - posnuaweauy (dpeHuep); #
4 - noponaacm (nakem cimok); ¥

5 - 6ak-dozamop; 6 - mpyba 0.5
nodaui 8odu; 7 - mazicmpaabHull

B el
1 2 i
mpy6onpogid; 8 - mpy6a das1 Ha- ~— — A,ﬂa £

NOBHEHHS | npomMueaHHsA baka —r—

Jlo3yroua cuctema 3 pe3epByapoMm AJiA niHoyTBopwBaya MTB

Onuc. [lo3yrwua cucmema 3 pe3ep8yapom 011 nNiHoymeopoeavd npu-
3Ha4eHa 0151 nodayi niHOymMeopea4ya 8 po34UHONpPo8Iid cucmem nosice-
JHCO2ACIHHA 3 PI3HUMU Xapakmepucmukamu sumpamu i/abo mucky 6odu.
Jo3yrua cucmema 8K/aAKW4AE 08a OCHOBHUX e/neMeHmu - pesepgsyap 0./
niHoymeopresaua (puc. 1.33) i dozamop TP (a6o TPW) (puc. 1.34).

A S

Puc. 1.33 - Pe3epByap 411 NiHOyTBOpIOBaya

AN

MTB-V

AL

Puc. 1.34 - lo3aTtop TP

Pesepgyap MTB sess€ cobow cmasiesull pe3epsyap, y sIKOMY 3HQA-

X00umbsCs eAacMu4HUU 6a/10H i3 niHoymeoprsavem. MTB He mae pyxau-
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8UX YACMUH, WO pyxXaromucs, I 8UMA2A€ MIHIMA/AbHO20 MEXHIYHO20 06CY-
208Y8UHHSAL.

Cucmema idea/1bHO nidXo0umb 0151 NnepemeopPEeHHs ICHYHYO0I CnPUH-
K/JEpHOI cucmemMu 8005H020 24CIHHSI Y CNPUHK/AEPHY cucmemy NiHHO20
2acCiHHA a60 2aciHHs 31 3movysavem. [liompumka cmabinbHOI KOHYeHmpa-
Yii niHO po3YUHY, HE3A/1EeHCHO 810 WBU2/1510KOCMI NOMOKY, 00CA2AEMbCA 3d
PAxXyHOK 8UPIBHIO8AHHS MUCKY NIHOYyM80opea4d ycepeduHi pesepgyapad
Ul mucky 600du, Wo Hadxodumsv.

Hozamop TP (abo TPW) do3eossi€ pecyarogamu emicm niHOymeopio-
8aua 8 niHOpPo34uHi 8 medxcax 8id 1 do 6 %.

Tabauys 1.6 - TexuiuHI Xxapakmepucmuku pesepgyapig 05 NIHOYMeo-

prosava
Po3paxyHKkosull muck: 12,1 bap (175 psi)

Cmandapm koHcmpykyli Tunosull: SPVC87

Jlodamkoeo: ASME
Cepmudgpikayis Tunosa: Det Norske Veritas

Hodamkoso: American Bureau of Shipping

Lloyd’s Register of Shipping

Komnaekm nocmasku | Tunosudii: 3azaywku Ha 6XiOHOMY I 3/1UBA/bHOMY

nampy6kax eodu. KnanaHu 3 Hepcasito-
Yoi cmasi Ha 8XIOHOMY I 3/1UBA/bLHOMY
nampy6kax niHoymaeoprasaua.

Jlodamkoeo: JlamyHHI KAanaHu Ha 8XIOHOMY 1 31uU8a-
AbHOMYy nampy6kax eodu. Indukamop
pIBHA hIHOymMeopread.

Mamepianu: Pesepsyap Byanaeyesa cmasb
Enacmuynuti bymuakayuyk
6a/10H
BuympiwHi  uac-|Hepc. cmaab
MmuHu

Tabauys 1.7 - MTB-H (2opu3zoHmasvHutl)

06’em, a1 Aowxuna, Bucora, MM Alamerp, Bara, Kr daHni
MM MM
1 2 3 4 5 6
400 980 1480 800 203
600 1480 1480 800 265
800 1135 1780 800 354
1000 1335 1780 1100 323 2" BSP
1200 1535 1780 1100 355
1500 1835 1780 1100 400
2000 2435 1780 1100 485
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IIpodosicenHs mabauyi 1.7

1 2 3 4 5 6
2500 1940 2080 1400 634
3000 2290 2080 1400 721
3500 2590 2085 1400 788
4000 2990 2085 1400 912
4500 3290 2085 1400 980
5000 3590 2085 1400 1045
5500 3990 2085 1400 1133
6000 4290 2085 1400 1226
6500 4790 2085 1400 1336 3" BSP
7000 3020 2535 1850 1619
7500 3220 2535 1850 1700
8000 3420 2535 1850 1780
8500 3570 2535 1850 1880
9000 3770 2535 1850 1961
9500 3970 2535 1850 2042
10000 4170 2535 1850 2122
11000 4520 2535 1850 2267
12000 5020 2535 1850 2460
Tabauys 1.8 - MTB-V (eepmukasibHuli)
006’eMm, J1 Bucorta, MM JiameTp, MM Bara, Kr danuni
(100) 1480 410
(200) 2280 410
400 1490 800 246
600 1990 800 295
800 1650 1100 386 2" BSP
1000 1850 1100 392
1200 2050 1100 428
1500 2350 1100 481
2000 2950 1100 585
2500 2460 1400 688
3000 2810 1400 767
3500 3120 1400 835
4000 2460 1400 926
4500 3810 1400 995 "
5000 4110 1400 1062 3"BSP
5500 4510 1400 1152
6000 4810 1400 1219
6500 5110 1400 1331
7000 3540 1850 1652
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Jo3aTtopu tuny TP ayisa pesepByapa 3 eJJaCTUYHUM GA/IOHOM
(runy TP-100/50, TP-150/50, TP-200/80, TP-250/80)

Onuc. 3a3Havenuli 8y3o4 (puc. 1.35) € 6a308um esieMeHmMoM y cuc-
memax 003y8aHHsA NIHOYMeopreayd 3 BUKOPUCMAHHAM pe3epgyapa 3
es1acmuvHum 6aaoHom muny MTB.

Jozamop muny TP moHmyemucs 8 AiHII nodayi 8odu cucmemu noice-
JHCO2ACIHHA U 3amuckaemMuvcsl Mixc paanysimu. Byzon sukonaHuli 3 8ucoko-
SIKICHOI 6pOH3U Ul He BUMA2d€ MEXHIYHO020 06C1Y208)Y8AHHSI.

s

g

o —

T

Puc. 1.36 - [IpuHuun po6otu go3atopa tuny TP ans
pe3epByapa 3 eJIaCTU4HUM 6aJIOHOM

Puc. 1.35 - lo3a-
Top Ty TP ana
pe3epByapa 3 eJa-
CTUYHUM 6AJI0OHOM

Tabauys 1.9 - TexHiuHI XapakmepucmuKu
1 Bbap = 0,1 Mlla = 14,5 psi

3’eAHAHHSA Butpara Bara |k
Tun MM/ A101UM MiH. Makc.* “paxrop
Ao3aTopa
D E a/xB [USGPM |i1/xB | USGPM |kr |lhs
TP-100/50 | 50/2" \100/4" | 770 203 14900 1295 |20 |44 4040
TP-150/50 | 50/2" 150/6" | 1500 | 396 |9800 2589 |25 |55 7970
TP-200/80 |80/3" 200/8" |2875| 760 |2110 5575 |43 |95 17255
TP-250/80 |80/3" 250/10 |5100 | 1345 |3310 8745 |51 |3 27060

* npu nadiHHi mucky Ha do3amopi 1,5 bap. v
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0,
k —gaxkmop = ﬂ,

Bap

MakcumanvHuil poboyuti muck - 16 bap (235 psi).
Mamepiaau: 6poH3a, Hepxcasirya cmasb.

[Ipunyun pobomu. /lo3yeaHHs niHOymeopreavd 3a6e3ne4yemscs
86y008aHOI pe2y/Ab08AHON (POPCYHKOKW, WO 0038045€ 3MIHHO8AMU
8Micm niHOymeoprea4a 8 po3uuHi 8 mexcax gid 1 do 6 %.

Cucrema «migImapoBoro» raciHH4 pesepByapiB

Ilpomsizcom ocmaHHIix 10 poKie ece 6iAbW 020 NOWUPEHHS HAOYBAE
YCmMamkyg8aHHsl 04151 NPoeKmie OCHAUWeHHS pe3epe8yapHUX napkie cucme-
MamMu «nidwapoeoz2o» 2aciHHA pe3epayapis.

Cymb «nidwapogozo» Memody - noda4a HU3bLKOKpamHoi ¢omoposa-
HOI NiHU nid 8UCOKUM MUCKOM 6€3nocepedHbo 8 wap na/iaryoi piduHu
yepes NiHONPOBOAU CUCMEMU NOHCEHCO2ACIHHA A60 MEXHOA021YHI KOMYHI-
Kayii, po3mawoeaHi 8 HUXCHIU YacmuHi pezepsyapa.

OcHogHI nepesazu memody:

— PosmawysaHHs niH0880018 8 0OCHO8I pe3ep8yapa, a niHo2eHepa-
mopis, sik npasu/o, 3a 068a/1y8aHHAM 3anobiede ix pylHYy8aHHI 8uby-
XOM napo-no8impsHOI cymiwi 8 nepwi X8UAUHU pPO3BUMKY NOXMcexci, Wo
XapakmepHo 051 cucmem, Wo BUKOPUCMOBYHMb mpaduyitiHi cucmemu
8ePXHbO20 2ACIHHS.

— YV pe3ysabmami KOHBEKMUBHO20 Men/Ja0MAaco06MiHy 8i06ysacmucs
0X0/100XHCEHHS1 BEPXHLO20 WApy NPOAYKmMy, sIK CAMOI0 NIHOK, MAK I nomo-
Kamu, wo niOHIMarmuvCs pa3oM i3 Hero, X0a100HUX NPUOOHHUX wapis.

— Y Haw uac 3acmocy8aHHs UYyb020 memody € NPpaAKMu4YHO €OUHUM
CcnocoboM, wo 00380/5€ 3a2acumu Noxicexcy 8 pesepsyapi 3 (PIKCO8AHUM
daxom 6e€3 NOHMOHA, WO NidMeepoIyeEMbCsl K CMamucmuvyHuUMu OaHUMU
noxcedxc, mak i pesysabmamamu npogedeHux y pIi3HUll 4ac 8unpoby8dHb.
Komnsaekm nocmagku ycmamky8aHHs Moxce 8K/a04amu:

— B8ucokoHanipHi niHozeHepamopu muny BIII, ski 30diticHIOHOMb
exceKyio nogimpsi 8 NiHOPO3YUH I CMBOPIIMb HA NIHHOMY 88001 MUCK,
wWo 00380.151€ NiHI nepebopomu muck cmosna piduHu 8 pe3epsyapi;

— 3ano6ixcHI po3pusHi membpaHu SM, wjo 3a6e3neuyroms HAOIUHY
30/15Yi10 niHo2eHepamopies 8id emicmy pe3zepgyapie 00 MOMeHMYy noodauvi
niHu. Ili0 Hadauwkosum muckom 0,2-1 amm. maka membpaHa
npopusaemucs, 8idkpusarouu niHi docmyn 0o pe3epgyapa.
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— dosyrui npucmpoi PP(W) a6o TP(W), ecmaHoeseHi HaA AIHIT
MexH0/102IYH020 8000Np080dy Mma Npu3sHaveHi 04158 000A8AHHA Y 800y
niHoymeoprseaya U ymeopeHHs NIHOPO34UHYy HeobXiOHOI KOHYeHmpayii.
AKwo nodava niHoymeoprea4a Ha 0o3yruull nhpucmpiil 30ilicCHIeEMbCS
3a donomozorw Hacoca, 3acmocogyromuscsa dozamopu muny PP, PPW. Ilpu
BUKOPUCMAHHI 015 36€epi2aHHA HOPMAMUBHO20 3anacy NIHOymaeoprsa4da
cneyiasnbHo20 pesepsyapd 3 eAdCMu4HUM 6a/10HOM 3aCmMO8yeEmMbCS 003a-
mop muny TP a6o TPW.

— pe3epsyapu muny MTB-H 3 eaacmuuHum 6a1o0HoM. EaacmuyvHuti
6a/10H 3aN0BHIEMbCA HOPMAMUBHUM 3anACOM niHoymeoprogaua. /]o3yo-
yuti npucmpiii TP/TPW Hanpasasie 4acmuHy nomoky 600u 3
MexHO/1021YH020 8000Np080AJY y 8108I0HY J/IHII0, 3’ €OHAHY 13 NPOCMOPOM
MINC cmasieeuM Kopnycom pesepgyapa i eaacmu4Hum 6a/10HOM, Wo nNpu-
800umb 00 8U2/1510A8/18AHHS NIHOYyME0op8ayd 3 6a/10Ha 0o mpybonpo-
800y, W0 No8’s3aHuUll 3 pe2y1b08AHOI 8XIOHOK (POPCYHKOI Mo20 e do-
3amopa. 3a 36iAbWeHHs1 aumpam 800U 8 MeXHO/JA02IYHOMY Mmpy6onposodi
810n08idHO 3pocmae wBUOKICMb HAOX00MCeHHsI niHoymeopreaya 3 eqd-
CMUYHO020 6a/10HA, YUM 3a6€3ne4YyemuvCsi aA8MOMAMUYHA NIOMPUMKA
g8ldcomka 003y8aHHS HA 3A0AHOMY PIGHL.

Cucmema moixce 6ymu 000amko8o YKOMN/AEKMO8AHA HEO0OXIOHOW
apmamypor, 0amyuKkamu, NOHCEHCHUMU CNogiujygavyamu ma iHWuM ycmam-
KYB8AHHSM.

/s eacinHs pe3epg8yapis i3 niasarvum 0axom abo NOHMOHOM «Ni-
dwaposuil Memod» Modxce bymu 8UKOpuCmaHuli miabKu sik dodamkosul,
MOMY W0 NOXCEHCa po38UBAEMBCS, 20/108HUM YUHOM, ¥ 3A30pPI Midc daxom i
cmiHKo pesepsgyapa. /1151 makux pezepgyapie NponoHyIomuCsl 2eHepamo-
pu niHU HU3bKoi kKpamHocmi 3 niHo3augoMm I'TTHIIC,ujo ecmaHoga00MbCA
38epXy Ha cmiHyi pe3epsyapa. 3a paxyHOK S8UKOPUCMAHHS HU3bKOKpam-
HOI (8aJcKoi) niHU U MOYHO20 il CNpsAMYBAHHS HA 0cepedoK noxcexci eghe-
KMUBHICMb 8KA3AHUX NIHO2eHepamopie 3HAYHO 8UUle, HIXHC y 38U4AUHUX
niHokamep.

Cucrema noxexoraciHHa «'apsa4a miHa».

Kinvka pokie Hazad kKomnauisi «Svenska Skum» nouasa docai-
0XHCEHHSI MOHCAUBOCMI 00EPHCAHHSA NIHU BUCOKOI KpamHocmi 3 nogimpsi, Wo
Micmumb 2a30nodibHi npodykmu 2opitHs. OCHOBHI 00CAI0XCeHHS1, 8UNPO-
6Y8aHHA 1 po3pobku eeaucsi 8 micmi KyHzaavse. bBysau npogedeHi ekcne-
pumeHmu 3 2aciHHA pi3HUX MamepiaJig y pi3HUX YM08AX 3 BUKOPUCMAH-
HAM 8e/1u4e3HOIl KiJIbKocmi munigé niHoymeopreaua.
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Y pe3yabsmamiydasocsa eupobumu npuHyunogo HO8Y KOHYenyiro
NOMCEeHCO2ACIHHA NIHOKW BUCOKOI KpAMHOCMIHA OCHOBI BUKOPUCMAHHA
cneyiasibHo20 niHOymeopeava, 30amHo20 3abe3neyumu HadillHe 2acCiH-
Hs1 8 YMO08aX, U0 M00eaH8aAUCs NI0 Yac 8UNPOOYB8AHb.

Hezabapom nicasa yvozo 6ysau nposedeHi nogHomacwmabHi 8unpo-
6ysaHHs 8 l'oanaHOii, siki kKomnaHia «Svenska Skum» opeauizysanaa y
npucymHocmi He3aJ/excHUX ekcnepmis, cepmu@ikayitiHux nabopamopit i
¢axisyis y 3a3HaveHill 2ay3i 3 pi3HUX kpaiH. Peaysbmamom nposedeHux
8UNpo6y8aHb cMA/10 BUSHAHHS HOBOI cucmemu sk 3aCc00y NOHCEHCO2ACIH-
Hs1 0151 npuMiwjeHys, IKi MIcmsimb Hebe3nevHi 0151 HA8KOAUWHBLO20 cepe-
dosuuja pevyo8uHuU.

Hacmynni sunpobysantsi 6y.au npogedeHi y lllseyii ma 6y1u Hayi-
JIeHI Ha NiOMeepOoXceHHs MOMCAUBOCMI BUKOPUCMAHHA cucmemu 045 24-
CIHHS 3020PsIHb Y MAWUHHUX 300X CYOEH.

Hoesa cucmema odepcana Ha3ey «I'apsua niHa». HeobxidHo 8i03Ha-
yumu HacmynHi nepesazu cucmemu «l'apsaua niHa»:

— 011 OMpPUMAHHS NIHU HE NOMPI6HA noda4a ceixco20 nogimpsi;

— He nompibHe e/1eKMpOoXCUB/AEeHHS 0151 NIHO 2eHepamopis;

— 30804KU 0X0/100C€HHK HA2pimo20 nosimpsi 8 niHoz2eHepamopax
W/IS1XOM U020 3MIWYBAHHS 3 800010 | pO3NU/IEHHS Yepe3 cneyiaabHi Ha-
CadKu, a makoxc 3a80sKU 8000p03NU/AEHHI0 0 NOYAMKy NniHO2eHepayii,
d0Ccs12a€MbCS1 pi3Ke 3HUNCEHHSI meMnepamypu nogimpsi 8 na1ar4omy npu-
MIWEHHI;

— npocma ycmaHoeKd - NiHo2eHepamopu, 3a8051KU C80ill HeBeAUKILl
8a3I, MOXymb 6e3nocepedHb0 MOHMY8AMUCS HA HUBUAbHOMY PO3YUHO
npogodi;

— 6e3nepep8Ha niHo2eHepayis y 8CboMy 06°emi npocmopy, wo nio-
J1520A€ 3axucmy.

3arasibHu# onuc cuctemMu «Fapsiya miHa». «'apsua niHa» (“Xom-
¢oam”) € HOBUM MemOJOM 2aCIHHS, OCHOBAHUM HA Aocgidi mpaduyiiiHo2o
niHHo20 2acinHsA. Cucmema «lapsiua niHa» € YOOCKOHA/EHOW CUCMEMOK)
HA 0CHOBI BUCOKOKPAMHOI NiHU, W0 00380/151€ BUKOPUCMO8Y8amu No8imps
NpuMiweHHs1 0151 NIHOYyMeopeHHsl, Ha8imb nid 4ac 20pIHHA HAPMOXIMIu-
HUX [ XIMIYHUX PEYO8UH.

Cucmema «['apsa4a niHa», Kpim nepesaz y mexHiyli 2aciHHs, KI € xd-
pAaKmepHuUMu 0151 MpAaouyitiHOI cucmeMu NOXCeHCO2ACIHHA B8UCOKOKpam-
HOK NIHOW, MAE€ ps10 6e3nepeyHux iH0uBIdya/sibHUX nepesaz, npo siki 6y-
de p03Ka3aHo Huxicue.
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Cucmema «l'apsiua niHa» paduka/abHO CKOpOYye 8umpamu HA MOH-
maoic i ekcnayamayiro 8 NOpi8HAHHI 3 mpaduyiliHumMu cucmemamu 2aciHHs
8UCOKOKPAMHOK NIHOH).

Cucmema «l'apssvya niHa» —ye asbmepHamuea cucmemi «l'anom»
(«Halon»), cnpuHkaepHiti cucmemi U cucmemam, ujo sukopucmosgyroms CG.

Ilepesazu cucmemu «l'apssua niHa»

— nogimponpogodu abo omeopu y CMiHI NpuUMiujeHHs He Nompi6Hi,
momy wo HeMdae nompeobu y c8IHCOMy nog8impi 0151 NIHOYMBOpeHHS;

— dodamkosa nojcexcHa 6eHMuUASYIs He NompibHa;

— 2HYYKICMb y po3MIUWeHHI NiHO 2eHepamopis;

— 38UYAlIHO Npayre 8 pexcumi “noeHozo 3amonsjeHHs”, ane modice
guKopucmogysamucs 015 J1I0Ka/bH020 a60 30HA/IbHO20 3aXUCmy;

— niHO2eHepamop MAae He8eAUKy MAcy;

— npocmoma MOHMAaxcy;

— npocmoma mexob6c¢/ay208Y8aHHSA — HEMAE pyXAugux demaJel;

— 3ab6e3nevye NoHCeH02aciHHs mam, 0e CNpUHK/AEPHI 800SIHI cucme-
MU He € ePeKMUBHUMU;

— ICMOmMHO cKopo4yemuvcsi nompeba y 3anaci 800u 8 NOpPIBHSIHHI 31
CNPUHKJAEPHUMU 800SAHUMU CUCMEMAMU;

— 3axuujae eecb 00’'€mM NpuMmiujeHHs npu 3e8u4aliHill ekcnayamayii
cucmemu 8 pexcuMi “no8HO20 3aMONAEHHS

Cdepu 3acTtocyBaHHsA cucteMu «apsiya nmiHa»

3acmocysanHsi cucmemu «l'apsiua niHa» € 0cob6aUB0 ePeKmuU8HUM
on4:

— BUPOOHUYUX [ CKAAOJCbKUX NPUMIUjeHb HAPMOXIMIYHUX NPOJYKMIB.

— MAQUWUHHUX 30/118;

— BUPOOHUY020 yCMAMKY8AHHS;

— cK/s1adie cnupmoBMIiCHUX piOUH | pO34UHHUKIS;

— [Hwux ckaadis;

Ckaag cucremu “I'apsaya mina”

Pesepsyap 0aa niHoymeoprweaua 3 enAacmu4yHuM 6A/10HOM muny
MTB. Pezepsyap MTB siess1€ co6oto cmaJesull pesepsyap, y SKOMy 3HdA-
xodumbucs e1acmuyvHUll 6a/10H i3 niHoymeoprsayem. MTB He mae pyxau-
8UX YACMUH, | BUMA2A€E MIHIMA/IbLHO20 MEXHIYHO20 06C/1y208y8aHHs. [Ipu
BUKOPUCMAHHI 0151 36€epexnceHHs1 HOpMamu8Ho20 3andcy niHoymeoprseaud
cneyiasnbHO20 pesepsyapd 3 eAdCMu4HUM 6A/10HOM 3aCmoO8yemMbCs 003a-
mop muny TP a6o TPW.
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Jozamopu 045 pesepsyapa 3 esacmu4HUM 6A/10HOM 8CMAHOBIO-
HMbCS HA AIHIT MEexH0,10211H020 8000NP080AJY I NPpU3HA4€EHI 0151 88€0€H-
Hs1 y 80dy niHOymeopre8auda it ymeopeHHs NiHOPO3YUHY Heob6XiOHOI KOH-
yeHmpauii.

I'enepamop niHu sucokoi kpamHocmi HG-25 a6o I'lIBK(3)-800 npu-
3Ha4YeHUull 0151 OMPUMAHHS J€2KOI niHU 8 cucmemi noxcexcozaciHusa «la-
pAa4a niHa», o 8UKOPUCMOBYE 015 yMEOPEHHS N08IMpsl NPUMIWEHHS, U0
nidaszae 3axucmy, ma sikuti Moce Micmumu dum I 2a3onodi6Hi npodykmu
20pIHHA.

CneyiaavHuti ninHoymeopreay «METEO P» a6o «METEO P+» - ye
YIIKOM CUHMEMUYHI XIMIYHI CnoJAyKu, wo 6y/au cneyiagabHO po3pob.JieHi
0/151 BUKOPUCMAHHS pA30M 13 CUCMEMOI NONHCEHCO2ACIHHA « apsayua niHa».

YcraHoBKa cucteMM «I'apsiua miHa»

Cucmemy «lapsiua nina» dyxce npocmo ecmavosumu. Masaa maca ni-
HO2eHepamopa pa3oMm i3 npocmomoro npok/a1adku mpy6 3abesnevyroms Hu-
3bKy eapmicmb MoHmMaxcy. Pipma-nocmavanbHUK po3pobJisie Kpec/eHHs
cucmemu, pobums po3paxyHKu mpy6, d makoxe Ka/abKy/asYilo 3a2a/4bHOi
npodykmueHocmi cucmemu, nompe6u y 800i Ui niHoymeoprsaui.

BOAa, WO
HagxoauTb
Big Hacoca

KnanaH

TN

reHepaTop
nerkoi niin HG-25

HanipHa cuctema MTB
3 niHoyTBOpioloYOI0
piauHow

Puc. 1.37 - Cxema cucremu «I'APAYA IIIHA»

[IpuHUMI pO6GOTH CUCTEMMU. bisbw Hidc 60-piuHuli doceid y po3po-
6y Ul BUPOOHUYMEBI cUCMeM NOHCEeHC02dCIHHS CNPpUsi8 NOMPANASIHHK HA Mi-
HCHAPOOHUL PIBEHb CUMB0.J1d WBEJCbKOI MexHo102Ii 8 2a/y3i cucmeM no-
HCeHCO2ACIHHA YCMAMKYB8AHHS | CNOpy0iceHb 3 Ni08UUWEHOK NOXceH OHebe-
3nekor; Hanpuk.aad, 8UPOOGHUY020 YCMAMKYB8AHHS, AH2apie, MpaHcnopm-
HUX 30c06i8, MOPCbKO20 yCMAMKY8AHHS Md CX08UW HAPMOXIMIYHUX I XiMi-
YHUX npodykmis. Besuka vacmuHa npodyKyii nocmasass€mscsi HaA eKCnopm.
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CucreMH NOXKeXOraciHHA TOHKOPO3NMWJIEHOKW BOAOI0. ToHKO-
po3nuseHa eoda (TPB) - cmpymiHb po3nuseHoi 8odu i3 cepedHboapug-
MeMuvHUM diamempom Kpanesab meHuiee 100 mkm, nodaua sIKoi Moice
3dilicHoeamucs K i3 MOJY/JbHUX cucmem 06°€MHO20, JIOKA/IbHO20 1 J10-
Ka/1bHO-N0BEPXHEB020 2ACIHHA, MAK I 3 HacadKie cucmem, Wo 3axuarms
8e/UKY NJI0UY.

3suuatiHo meHwee 10 % eodu, sska nodaemuvcsl y 8U2A501 KOMNAKm-
H020 CMpYMEeHS, N02/IUHAE Men/a0my, o 8UNPOMIHHEMbCS nocedxcero. Le
NOSICHKWEMbCS MUM, WO Juwle Jdyxe HEe3HaAYHAd 4acmuHa NO8epXHi 800U
Pakmu1Ho 3iLMo8XyeMubCsl 3 NoXcexcer, d men/jaoma NO2JAUHAEMbCS MIIbKU
mieto 800010, ujo mae 6e3nocepedHiil KOHMakm i3 eozHeM. Moxcaugicms
pO3NUJEHUX CMPYMeHI8 no2AuHamu 6i1bwy KiAbKIcmb menjomu € dyice
8AXMC/AUBOI0 8 MUX BUNAOKAX, KO/U BUKOPUCMAHHS 800U 0OMeXHceHe.

TexHos102i nodcedxco2aciHHs MOHKopo3nuseHoo 6odow (TPB)
p032/1510aEMbCA K A1bMepHamu8a 2a3080My NOHCEHCO2ACIHHH.

Bukopucmanns TPB odepaicano naszsy «Water mist» (8i0 aHea. "g0-
dsiHuti mymau"). Texuonozia Water mist y ecix gidHOcuHax mMae 0o6pi
g/acmueocmi — K 0151 okaaizayii noxcexci (npu po3bpuskyeaHHi 600u),
mak [ 045 2aciHHA (Opi6HI 800s1HI KpanJi maroms 81acmugocmi, nodibHI
2asy). Kpim mozo, cucmemu noxcexcozacinusi TPB He sumazaroms 8UCOK020
CMyneHsi 2epMemu4HOCMi NPUMIWEHHSA [ Mmum4dacosoi 3ampumKu 045
akmusauii.

Pozsumok cucmem noscedxcozacinusi TPB 6y.0 iHIYitiosaHO 3a60po-
HOH XA1a00HI8, 00HAK hyHOAMeHMANbHA MEXHO102i51 € 0a/1eK0 He HOBOHK).
llle 6 1937 poyi komnaHia «Lechler» (HimeuyuHa) akmueHo npodasa.a
Ha pUHKy 6e3neku ceoi cmayioHapHi Ut Mo6inbHI cucmemu 60pombbu 3
802HEM 3a 00NOMO20H0 B8005IHO20 MYMaHy. AHA/02IYHI cucmemu nNpono-
Hysa.au y mpudysimi i copokosi poku 20-2o0 cmopivusi Food Machinery
Corporation (CILIA) i Myers (CLIA). Y moii yac, mabyms, maau Micye
Hedo/llKU Yy po38UMKYy mMexHO0/102ii, HeobXiOHoi 041 eupobHuymea
€KOHOMIYHO npusabausux cucmem, NompibHux 015 WUPOKOMACUMAOHO-

20 Mapkemuney. I miabku HanpuKiHyi cimdecsimux pokKie idess 60pomuvbu 3
gocHem 3a donomozorw TPB 6ysa 8i0podiceHa KpaiHaMu KOJAUWHBLOZ2O

CxidHoz0 610Ky, ocobauso CPCP i H/IP, ski cmeopu/iu, makum YUHoM, 6a-

3y 0151 pO38UMKY CY4ACHOI MEXHO02II

Cb0200HI 6a2amo MIHCHAPOOHUX HAYKOB0-00CAIOHUX Op2aHi3ayill i
YCMaHo8 3aUMarmbscs noda/nbulor po3pobKOKW MEXHO.102Ii 2aCiHHA no-
acedxc 3a donomozorw Water mist, ceped Hux Factory Mutual, Allianz, In-
ternational Maritime Organisation, US Coast Guard, CEN, DIN, SIN-TIF, SP,
VTT. Ekchepmu 3 pi3HUX KpaiH pez2y/asipHO 36uparombucesi nid ezidor In-
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ternational Water Mist Association (WMA). Ilepwi Jdupekmuesu yiei
op2aHizayii cmocysanucss NUMaHb MOHMAxcy, OU3aiHy i N00a/abWo20 po3-
8UMKY cucmeMm noxcexcoz2aciHisa TPB.

Cucmemu nodxcexcozacinusi TPB nodiasitombecsi Ha cucmemu po3nu-
JIeHHS 800U nid HU3bkum muckom (LPWM) i cucmemu po3nusieHHs 800u
nid sucokum muckom (HPWM). Obudea munu sukopucmogyrwms mou ca-
Mulli documbs 8I00MUll OCHOBHUL NPUHYUN — 80HU 2€HEPYHMb 800SIHI
Kpansai 0pibHO20 po3Mipy, WO 0X0/100HCYHMb 0CepedoK 2OPIHHA 1
8UMICHAMb I3 Hb020 KUCEHb Npu IHMeHCU8HOMy napoymeopeHHI. Oc-
HOBHE PO3X00XHCEHHA N0/si2d€ Yy 8eAUHUHI poboyo2o mucky. Ilpucmpoi
8UCOK020 MUCKY, WO 8UMA2dimMb 3HAYHO MeHWeol KiAbKocmi 800U, HIdiC
npucmpoi HU3bK020 MUCKY, €, MAKUM YUHOM, 6i/1bW epeKMu8HUMU, a.J1e 8
HUX 3dcmocoeaHi 6inbvwl cKaadHi mexHosozii. | e HPWM, i ¢ LPWM-
cucmemax 0151 CMeOPEHHSI MUCKY BUKOPUCMAHI HACOCHI M0dyi abo 6a.10-
HU 3 2A30M.

llepwe suzcasidanHss cmaudapmyNFPA 750 kaacugikye cucmemu
TPB 3a po3mipom 32eHeposaHux Kpanesav. Bionosidno do yiei
Kaacugikayii cucmemu kaacy 1 eeHepyroms HaliMeHwel Kpaneabku, a
cucmemu kaacy Il - Hatli6iavwi. Cucmemu kaacy I maroms HalibiAbW Yimki
(YHKYIOHA/TbHI 8I0MIHHOCMI 8I0 38UYAUIHUX KOHBEKYIUHUX 60 CNPUHK-
JIEPHUX CUCMEM.

YemamkysaHHus cucmem nodicexcozaciHHs TPB eukopucmosgye yucmy
800y, wo po3nopowyembscsi nid muckom 8-20 amm. Tomy maki cucmemu
NOM#CeHCO02acCiHHA € He MIiAbKU ab6Co/HMHO HewkKidAu8uMU 0/15 HABKO-
JAUWHLO20 cepedosuwa, ase I, y 6iabwocmi eunadkie, Habazamo
edpbekmusHimMu 3a mpaduyitiHi cucmemu 2a308020 abo B0O0SIHO20
noscexcozaciHusa. BozoHb 2acumbcss 3a donomoz2o0 8005IHO20 MYMAHY,
mo6mo dpi6bHux kpaneab yucmoi eodu. Y npuryuni zaciHus TPB 3a0isiHi
Hatigaxcaugiwi egpekmu 2aciHHA — 0X0100HUU edhekm | ehpeKm 8UMUCHEH-
HS51 KUCHIO.

Y nopigHsiHHI 31 386U4ATTHUMU KOHBEKYIUHUMU CUCMEMAMU HU3bKO-

20 MUCKy, npu po3nu/eHHi 8odu nid 8UCOKUM MUCKOM peakyiliHa no-
8epXHsl 0/151 0X0/100HCeHHS 3HAYHO 36inbwyembcs. [lpu yboMmy cucmemu,
wo gidnosidaroms kaacy I 3a cmandapmom NFPA 750, 3a6e3neuyroms 8u-
COKYy ejhekmusHicms I MeHuwey sumpamy 800U, N02/AUHAKYU eHepaito no-
AyM’s weuzasdwe U egpekmusHiuie. ckpaso supaxceHull eghekm oxo-
/1003CeHHs1 00380/15€ HE MIAILKU 2AcCUMU NOXCeExCy, ae I 3axucmumu adeu
ma mamepianabHi YiHHOCcmI 8I0 mensa08020 8naugy. 0x0/1004CeHHs
niompumyemucsi epekmom 3axucmy 8id mens08020 SUNPOMIHKBAHHS
3asicoro i3 dpI6HUX 800SAHUX Kpaneab. YmeopeHUlU 800sTHUU MYMAH MOX4ce
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CAYHCUMU 3aXUCHOI0 3a8icoK0 05 06y0digesAbHUX KOHCMPYKYIU, CMIHHUX
npopisis, pacadie 6yduHkie i m.o.

Takootc cucmemu nogtcexcozacinisa TPB sukopucmosyroms eghekm 8u-
MUCHEeHHs1 KUCHI. B ocepedky nooicedici pi6Hi 800s1HI Kpanji weuzas10Ko
gunaposyrombucs, 1 06’'em 800u 36inbwyemscs 8 1640 pasis, wo npueo-
dumb 00 J10KA/NbHO20 BUMUCHEHHSI KUCHI0O 3 ocepedkKy noocedxci. B
pe3ysabmami 8 ocepedkKy noxcexci 8UHUKAE edheKm npudyuweHHs 802HI0,
nodi6Hulli do ehekmy 2aciHHA 3a doNoMo020K IHepmMHux 2asie. Asie npu
2ACIHHI IHEPMHUM 2A30M 3HUMCEHHSA KOHUeHmpayili KUCHK 8 nogimpi no-
B8UHHO 6ymu 3ab6e3neyeHe y 8cil obsaacmi, wo nidjaseae 3axucmy. Y 8u-
nadky i3 TPB eunap sid6ysaemucsi Aauwie mam, de HAsIBHUU B8UCOKUU
pieeHb memnepamypu, y mou 4ydc sIK 0X0.100XceHi 0b6.saacmi, de napoymaeo-
peHHs1 He 8I06Y8aeMbCsl, MOXCYMb 8UKOPUCMOBY8AMUCS, HANpUkaad, 0.5
esakyayii siodell.

Tabauys 1.10 - Efpekmusnicmb 2acinHa TPB 3asedcHo 810 diamempa Kpa-

nesisb
JAlameTp Kparmti Ilnoma peakuii Ha JIiTp BOAU
1 mm 2 M2
0,1 mm 20 m?
0,01 mm 200 m?

Takum uvuHOoM MoOJCHa c@opmyaweamu OCHOBHI  NpuHYyunu
NoJXCei02aciHHA 3 sukopucmaHHAM TPB:

— OXOJIO’KEHHA - soda 8 naponodibHOMYy cmaHi Mde Hausuwy
men/10no2AuHa/1bHy 30amHicms ceped ycix 3acmoco8y8aHUX 802HE2ACHUX
pevosuH (>2 M/xc/ke);

— PO3PI/’KEHHA - snokasabHe po3pidiceHHss nogimps W/SIXOM 8U-
MUCHEHHS NAPOM KUCHIO (npu napoymeopeHHi 800a pO3WUPHEMbCA 8
06’emi npubausHo 8 1640 pasis);

— [IEPENIKO/IA TEII/IOBOMY BHIIPOMIHIOBAHHIO - Opi6Huli
po3mip Kpansii 00380J51€ 3abe3neyysamu e@deKkmueHe NO2AUHAHHA |
pO3CIH08AHHSA Men/s108020 BUNPOMIHIOBAHHS.

loxcexncozacinHa TPB € ab6coatomHo HEWKIOAUBUM 0151 HABKOAUW-
Hb020 cepedosuua i 6e3neyHuM 041 Jrdel, He WKOOUMb 030HO8OMY
wapy U He cnpusie ymeopeHHK NapHukogozo egekmy. Ileped akmuagy-
8AHHAM cucmem He nompibeH yac 0415 3ab6e3nevyeHHs1 6e3neKku NepcoHa-
Ay, mMakoxc He 8I06Y8AEMbCSI YMBOPEHHSI KOpOJyuux  NO6IYHUX
npodykmie 802He2acHO20 3acoby.

Y ceimosiii npakmuyi nputiHimo HacmynHy Kjaacu@ikayiro cmyneHs
po3nuJy eodu:
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1. /IpioHOpo3nW/ieHa BOJa.
(Mosxce 6ymu peasizoeaHa, Hanpukaao,
3a 0onOMO020H0 MeXaHIYHUX pO3NUJIio-
gauie muny «lllHek», «TypbuHka», «AK-
ea-Macmep»). Kapma 3powysaHHusi npu
makomy po3nujii npedcmas/eHd Hda
puc. 1.38.

[loka3HuKu 2aciHHA:

—po3mipu Kpanesab 8odu d=300-400
MKM;
— 20CIHHA NO NJAOWI 8 Mexcax CeKkmo-
py po3nusy;
— ocepedku noxcedxci kaacie A i B;
— yac 2aciHuA - 10-20 xs.
2. Toukopo3nuieHa Boaa. (Ba-
piaHmu 0451 mexHiYHOI peaJji3ayii: nHe-
8Mamuy4Hi hopcyHKu).
[loKa3HUKU 20 CIHHA:
— muck posnusay P=30-100 6ap;
— po3mipu Kpanesab 80odu d=100-
150 mkm;
— 24CIHHA no nJowi, Wo hepesu-
WYe naouy cekmopy po3nuay;
— ocepedku nodcedxci kaacie A i B
(B1iB2);
— 4ac 2aciHHA 00 60 cek.
3. TymaHonoaioHa Bojga. (Bapia-
HMu 0151 mexHIYHOI peasi3ayii: nHeaMma-
mu4Hi popcyHKu+eazopiouHHe ducnep-
2YB8aHHS1).
[loka3HuKu 2aciHHA:
— muck posnusay P > 100 6ap;
— po3mipu kKpanesab 8odu d < 80-
50 mkm;

— 2aCIHHS No naowi U 06’emy;

— ocepedKu nodcexcl Kaacig A,
BiC;

— 4ac 2aciHHA 00 60 cek.

Puc. 1.38 - KapTa 3poimuyBaHHA
Np¥Yl BUKOPUCTAHHI APiGHOPO3-
NUJIeHOoi BOJAM.

ﬂﬁ%ﬁ@N@@??ﬂgsﬁsﬁsﬂqqﬁ@y@??‘“%‘1?‘3‘3‘3‘W@‘?‘VWTTWT‘”%%%%&

A BN AHAHHI K AKX I KA K I AR KK R KR
etetatetatetate it ta e ta e ta et et e T ettt Ot

Puc. 1.39 - Kapra 3pomiyBaHHA
NPU BUKOPUCTAHHI TOHKOPO3-
NUJIeHOoi BOAH

Puc. 1.40 - KapTa 3pomiyBaHHA
IIPY BUKOPUCTaHHI TYMaHONOA(-
OHOI BoaU
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Po3nusenHst 600u do mymaHonodibHO20 cmaHy 3a6e3nevye 2aciHHs
He Mi/bKu no njiowi, ase i no 06’°emy. Memod 0o380.151€ Bukopucmogysamu
800y MAKCUMA/IbHO e(heKMUBHO NPU MIHIMAAbHUX ii KILIbKOCMSIX, omodice 8i-
dnadae HeobxioHicmb 6ydisBHUYMBAa HACOCHUX CMAaHYil I pe3ep8yapis 80-
du, NpoKAadaHHA Mmazicmpa/abHUX 800onpogodie, nocusieHHs 6ydigesb-
HUX KOHCMpYKYit nid eazy 80du, wjo no0aemuCs nij Yac 2acivHs, 3a6e3ne-
YeHHs 2i0poi30/15Yii, peKOHCMPYKYIi 0YUCHUX Ccnopyd, 3HA4YHO 30eues-
JIKE MexHIYHe 06¢ay208y8aHHS. Memod 8ukopucmog8yemucsi 8 3aMKHYMUXx,
Hanig3amMKHymux 06’emax, a makodxc 0151 2aCIHHA CKA1ad08aHUX Mamepianis
I MexH0/102IYH020 ycMmamKy8aHHA Ha e8idkpumux npocmopax. Memod mae
po3wupeHe 3acmocy8aHHsl 045 ocepedkie nojcexc pi3Hux kaacie. Hanpu-
K/1a0, ModyabHI cucmemu eaciHus MBIl TB supobHuymea HI1® «besnekax»
(Pocisi) 3a6e3nevyromsb e2acinHsa noxcexc kaacie 3a [[CT27331-87:

Al - noxcex meepoux pevyo8UH, 20PIHHA SKUX CYNpPOBOOIHCYEMbBCS
MAIHHAM (JepesuHa, nanip, mekcmuJb i m.n.);

A2 - nodcexc meepdux pevo8uH (naacmmaca, Kay4yk i m.n.);

B1 - nosicesc 2oprouux pidun (J/I3P i I'P), Hepo3uuHHUX y 800I;

B2 - noaicedc 2oprovux piduH, po34uHHUX y 800i (cnupmu, epipu ma
[H. N0/ISIpHI 8Y2/1e800HI1);

C - nodcedxc 20povux 2asie, AKWO nio 4ac 2aciHHs He 8i06y8aemMuCs
YMBOPEHHS 8UOYXOHebe3neyHUx cymiulel;

E - nooicedc enekmpoycmaHnogok, ujo 3Haxo0s1muvcs nid Hanpy20t0 0o
1000 B.

EppekmusHicmb 8ukopucmaHHs cucmem 3 MOHKOPO3NU/EHOKW 60-
dow. Ha puc. 1.41 npusedero epagik 3a1excHocmi He06XIOHOI 0151 2aCIH-
HS KOHYeHmpayii 2a30pi0uHHOI 802He2acHOI cymiwi 810 wieuzass0kocmi ii
nodaui 8 06°‘em, wo nidasizae 3axucmy. Yum suuje weudkicms nodadui 2a-
30pI0UHHOI 802HE2aCHOI CyMiwi, mum meHue ii KOHYeHmpayist nompibHa
04151 docsicHeHHs ejpeKmy 2aCIHHAL.

QKr/m3
0,4

0,3 RN

\
0,2 ~——

0,1

0 0,5 1,0 1,5 20 Vwm/c
Puc. 1.41 - BiuiuB WIBUTJIAAKOCTI NIOTOKY HAa BOTHEracHy KOHLeHTpalLlilo
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I'paghik Ha puc. 1.41 noka3ye, Wo MAKCUMAAbHA KOHYEeHMpayis goe-
He2acHoI pevo8UHU, d 0MiCe, MAKCUMAAbHUL eheKm 2aCiHHA Npu MIHIMYyMI
gumpamu 00Cs12aEMbCS 3d po3Mipie po3nujeHux kpanesab sodu e 10-20
MKM, 0OHAK NOKU MAK020 MOHK020 pO3nuJy odepicamu He 80a/10CSl.

Q Kr/m3
0,5 . .
0,4{"\\ y ' F
03 | AL S
0,2 . BB
0,1 S—
E
0 20 40 60 80 100 d, Mmkm

Puc. 1.42 - BriiuB po3Mipy 4acTOK Ha
BOTHeracHy KoHueHrpauiro TPB B
06‘eMmi

Puc. 1.43 - 3pomiyBay AJid ogepKaHHA
TOHKOPO3MNUWJIEHOI BOAU

TexHiyHI CcKAadHO-
wi y 3a6e3neyeHHi HeoOb-
XIdHOI sumpamu 800u 0151
yisetl NnoXicexco2aciHHs 8
Mmicmax Kuesi, Xapkosi,
Odeci, Cesacmonoui U ps-
Oi [HWUX 3Mywyroms uly-
Kkamu HempaduyituHux me-
XHIYHUX | oOpeaHizayill-
HUX W/5XI8 BUpIWeHHs
yux 3aoday, s5K, Hanpu-
K/1a0, 3acmocosysamu
MOOY/AbHI cucmeMmu.

3azanvHulli  8uaa50
MO0yl B800H020 hodice-
HCO2ACIHHA 3 BUKOpUC-
maHHsimM TPB npueedeHo
Ha puc. 1.44.

( spoWysAy B
. ol

N
Inn-iSIrnmr-Fl BMI‘I MOXEXHIN ‘
CTIOBILLYBAY

TMYCKOBWIA
MPUCTPIN

TONOBKA
3AMIPHA

np-s yner
JMCNETYEPCBKOTO
MEPCOHAIY

YAMI-1  MPUCTPIA
ABTOMATWUYHOIO
KEPYBAHHA
YCTAHOBKAMM
MOAYIIbHOIO

MIOCTABKA TACIHHA

BANOH

BMI BNOK BKNHOYEHHA
MOIYNIB TACIHHA

Puc. 1.44 - MoayJ/ib BOAAHOIO MOXKEXKOTraCiHHA
MIIB-40
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Tabauys 1.11 - OcHosHi xapakmepucmuku MI1B-40
1. |labapumHi po3mipu, He 6iabuwie, mm: (008HCUHA, WU-

800x450x1700
puHa, sucoma)
2. |Maca modyas 6e3 3apsidy, He bibuie, K2 50
3. |Kinbkicmb 6a/10Hi8, wim. 2
4. |EmHicmb 6a/10Ha, /1 50
5. |MakcumanvHa Kinbkicmb 802He2aCHOI pe408UHU, /1 30
6. |Yac pobomu, He biabule, 30
7. \[lnowa, wo nidaszae 3axucmy 00HUM MOQY/eM, HE 20

MeHuwee, M?
8. |Buessd 3anycky asmomamuyHull OucCmaHy
YitiHuli ma pyuHut

9. (Ilapamempu snaHyr02a es1eKMpPoONyckKy:
- |Hanpyea nocmitiHo2zo cmpyMmy, He Giibwe, B 24
- |cusna cmpymy, He binbuie, A 1

l'acinHA HarpiTorw BoA0I0

Y psdi kpaiH po3pobaeHo pekomeHdayii 3 2aciHHA nepe2pimoro 80-
don.

llrowa npumiweHHs, Wo nid/as2a€e 3axucmy OOHIE CUCMEMOI0, He
nosuHHa nepesuwjyysamu 250 m 2. [IpumiujeHHs 8eAUKOI naowji He06xio-

HO po30i1simu Ha OKpeMi ceKyii 3a3Ha4YeHux po3mipie; npu ybomy ne-
pedbauaromuscsi nepe2opodku, Wo 06MeHCyloms MOXHCAU8Y NJAowy npomi-
KAHHS1 8 MedXdcax cexkuyii.

PosnuseHi cmpymeHi Maromb noKpugsamu 8cro njaouly 3axucmy, 3 iH-
meHcusHicmio nodaui He meHule 3adaHoi. [loyinbHow € nodava eodu 2o-
pU30HMA/AbHO (Napa/aenbHo 00 NAOWUHU noJsd) abo nid Kymom 0o Hei
8HU3. B ocmaHHboMYy 8unadky egpekmusHull diamemp naowji 3pouly8aHHs
00HUM consiom diamempom 4-8 mm He nepesuwye 700 mm. [Ipu 20pu30H-
masavHill nodavyl cmpyMmeHie gucoma po3mauwlys8aHHsi mpybonpogody Haod
nosom moxce cmarHogumu 0,3-0,5 m. EpekmusHa po6oma cmpymeHie 80du
i3 conaa diamempom 5-6 mm cmaHosumv 4-5 m. Moxcauee 3acmocy8aHHs
cucmem y npuMiujeHHsIx i3 cepmemuyHicmio do 10 % npu mpoekpamHomy
30i/1bWeHHI IHmeHCcU8HOCMI N0dayi 802He2aCHOI pe40B8UHLU.

Po3paxyHok 00380.15€ gu3Hauumu 3anac 800U 0151 NOHCEHCO2ACIHHA,
memnepamypy I muck eodu 8 emHocmi. BidcmaHb Mmixc eunyckHUMU omeo-
pamu He noguHHa nepesuwysamu 0,6 M.

OcHo8HUU Hedo/IK 8UKOPUCMAHHA nepezpimoi 800u — 3HA4HI 8U-
mpamu Ha nidmpuMKy 8UCOKOi memnepamypu.

[ToxkexkHi po6oTH
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Ocob1u80 akmya/ibHUM € 3aCMOCY8aHHS noxcexcHUX pobomis (I1P) Ha
6a3i 1agpemHux cmeos1ig 3 OUCMAHYIUHUM [ NPO2PAMHUM
Kepy8aHHsIM, OCHaujeHux iHppavepeoHumu (I4) damuukamu eus18/1€HHS
3020pAHHA, Y KOMNJAEKCHUX CUCmemax npomunocexcHozo 3axucmy. IIP,
06’€0HaHI macicmpaanro kepysaHHs RS 485 i keposaHi 3 e0uH020 nysbma
KepyB8aHHS, CMAHO8.151Mmb pobomu3osaHull noxcexcHul komnaekc (PIIK).

Puc. 1.45 - Po60TH30BaHUN NOXKEXKHUN KOMILJIEKC

PIIK uepe3 YCO ti cucmemy nosxcedxcHoi cuzHaizayii iHmezpyromucs 8
asmomamuy4Hi cucmemu noxcedxco2aciHHs (ACIl), He3amiHHI 045 8uUCOKON-
PO2IHHUX KOHCMPYKYIU ma 308HIWHIX yCMAaHOB0K, de 3acmocysanus ACII
Ha 6a3i mpaduyiliHux CnpuUHKAEpHUX | OpeHYepHUX CUuCmeM € MAa/10ePeK-
MUBHUM 60 MeXHIYHO HeMOoXHcAUu8UM. [Ipukaadom sukopucmaHHs AYII Ha
6as3i PIIK € cucmema nojcesxcozaciHHsa aHzapa 045 aepobycis, de [IP 3acmo-
co8yIombCs 0151 ABMOMAMUYHO20 2ACIHHSA 0cepedKie 3a20PSHHA U 0X0/10-
0J)CeHHsI KOHCMpYKYIl, K 3a 3a3dasezidb cK/aadeHumu npoz2pamamu no
30HAX, KOHMPO/ILOBAHUX 0AMYUKAMU NOXCENHCHOI cueHai3ayll, mak i 3 as-
momamuyvyHum HagedeHHAM [IP Ha ocepedok 3azopsHHA. Ilpu Haodxo-
dxceHHI cueHanay "loxcexca” 8id npuaady I1C PIIK sukoHye HacmynHi 0ii:

— asmomamuy4He HagedeHHs 00H020 abo dsox IIP Ha ocepedok 3a-
20PSIHHA;

— 3anyckae 2 abo 3 IIP y pexcumi a8momMamuyHo20 CKAHYBAHHS 3
MeMmoK 0X0/1004CEHHS KOHCMPYKYIU aHzapa a6o iHwux 06’ekmis;

— nodae cueHau 04151 BK/AKYEHHs e/eKmpo3dcy8ok nodaui
B802HE2ACHOI pevy08UHLU.

— Ilepedbauaemovcsi ducmaHyiliHe KepysaHHsi IIP 'y npouyeci
2aCIHHS1 0cepedKy 3a20PSAHHA:

— HaeedeHHA IIP;
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— 3MmiHa weuzasi0kocmi nepemiujeHHs [IP y 2opu3zoHmasvHiii ma
8epMUKA/IbHIU NAOWUHAX;

— 3MiHa Kyma po3nujay cmpymeHs I1P;

— 3anyck npozcpam cKkaHyeauHs I1P;

— onepamueHd 3MIHA npo2pamMu cKaHy8aHHsA I1P.

IIpu3sHaYeHHA:

Pobomu3sosaHutl noxcexcHuti komnaekc (PIIK) npusHaveHuil 0is
a8MmMoMamuyHo20 U OUCMAHYIIHO20 NOHCEeHCO2ACIHHA BUCOKONPOSIHHUX
noacedxcoHebesneyHUX 06’ eKmia, @ makoxMc 308HIWHIX 06’ eKmis.

Cxkaap PIIK:

— nodcexcHi pobomu (IIP) Ha 6a3i nagpemHux cmeonie [JEPKCTAH-
HAAPT 51115-97 (0o 32 wmyk);

— Mepexcesull koHmposep (MK);

— nysabm ducmaHyitiHozo kepysauHus (114Y);

— npucmpiii cnosyyeHHs 3 06’ ekmom (I1CO).

Tabauys 1.12 - TexHiuHI Xapakmepucmuku noxcexcHoz2o poooma (11P)

., OavHUuLA 3HaYeHH na-
HanMeHyBaHHA mapamMeTpa .
BUMIipy pamMeTpa
1 2 3

Po6ouuil muck Mlla 0,4-0,8
Bumpama 3a mucky 0,6 Mlla: a/c
e godu 40
® PO34UHY NIHOymeopreava 40
IIpodykmueHicmb 3a ¢opmosaHolo po3nue- a/c 400
HOK MACOK 802HE2ACHOI pe408UHU HA 8UX00I
Hacadka
JaavHicmb cmpymens 3a mucky 0,6 Mlla: M
e po3nuseHull npsmut 60
e po3nuseHull i3 cekmopom 30° 35
® NiHHUU npsamutl 54
[lepemiweHHs cmgoaa epad
* Y 6epPMUKA/IbHIL NAOWUHI 8id +90 do -45
* y 20pU30HMAbHIL NAOWUHI 360
Maca He 6inbwe Ke
* 3 a/1IOMIHI€BUX cn/asie 26
® 3 BUKOPUCMAHHAM Hepxcasginyoi cmadi 37
Hanpyza eaeKmpu4HOo20 HCUB/AEHHS B gid 12 do 27
BcmanosseHa nomysxcHicmb Bm 2x110+10+40
TouyHicmb no3uyioHy8aHHs y 8epmMuKaAbHIl ma epad 1
20pU30HMA/bHIU NAOWUHAX
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IIpodosicenHs mabauyi 1.12

1 | 2 3
KepysaHHs
* ny/1bm JUCMAHYIliIHO20 Kepy8aHHs RS485
* padiokepy8aHHs 433MT'y
* MOJXCAUBICMb IHMezpayii 8 EQUHY cucmemy RS485
Kinvkicmob weueaassdkocmell nepemiujeHHs1 y 6epmMUuKa/AbHIll ma 20pu3o- 8
HMAJ/bHIlU N10WUHAX
[Ipoepamu ckaHyeaHHs 36epedxceHi 8 eHep203a/aedxcHIll nam simi 32
Kaimamuune sukoHauHs 3a J[CT 15150 B1, YX/1

1.1, OM

AemomamuyHe Ha8edeHHs 3a CUZHA/0M NONCEHCHOI cuzHaizayii

JuckoBi 3aTBOpH 3 esiekTponpusBoaom /y80, y100 (12; 24B)

Huckosuli 3ameop ocHaweHull dsoma KiHyegumu damuukamu — iH-
JyKmu8HUMU 6e3KOHMAaKmHumu sumukavyamu. IIpu docsscHeHHI KpaliHix
nosoxceHb "Bidkpumo”, "3akpumo” sidbysaemuvcsi asmomamuyHe 8i0K/H0-
YEeHHs Npayrw4ozo enekmponpueoda. biok kepyeaHHs 3ameopoM po3-
MiujeHull 8 okpemoMy kopnyci. Cmynius 3axucmy kopnyca — IP55.

Puc. 1.46 - IuckoBi 3aTBopH 3 esieKTponpusoaoMm /ly80 (12;24 B)

Ilyaem ducmanyitiHozo kepyeauus JIC/In i3 npoepaMHUM Kepy8aH-
HsAM d0380.5¢€ 30ilicHroeamu HasedeHHA JIC, amiHoeamu weudkicmu ne-
pemiwerHs1 JIC y sepmukaabHill ma 20pu30HMaA/IbHIU N0WUHAX, 3MIHHO-
8amu Kym po3nuJy cmpyMeHsi 3a 00n0OM02010 HAcadKa, a makoxic Kkepysamu
pobomor 3ameopa (s8idkpumu/3akpumu). I1]Y-Il do3eossie makox 3ada-
eamu 044 JIC/In pexcum npo2pamHoi pobomu — CKAHY8AHHSA CHepuvHO20
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npssmMoKymuuka i3 3adanumu 6id I1/1Y-I1 napamempamu. 3a6e3neyyemucsi
koHmposb cmauy JIC. IIpu niokarueHHi I1/]Y-11 do komnaekcy JIC/n 3a-
b6esneuyemubcss docmyn do 6ydv-sikozo JIC/In komnaekcy. /[lo komnaekcy
00HOYACHO Modxce 6ymu nidkawveHo dekiavka I1/]Y-I. CmyniHb 3axucmy
kopnyca I1/]Y-I1 - IP65.

Puc. 1.47 - lo3aTop exxeKTOpHMH A1 noAavi niHoyTBopwoBaya, 100 (60) i1/c

Puc. 1.48 - llysbT KepyBaHHa JIC/In i3 nporpaMHUM KepyBaHHAM 10 KaHAJIy
RS-485:

lllagpa kepysaHHs dsoma JIC/] i3 acuHXpOHHUMU e/1eKmponpusooa-
Mmu (8ubyxozaxuujeHe sukoHaHHs JIC/]). Hanpyaa scuenenHs - 380/220Y
50 I'y. IlepedbaveHo JuHamiyHe 2a/1bMy8AHHS eseKkmponpueodie npu
8I0K/I0YEHHI es1leKmponpugodis.
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Puc. 1.50 - Bumka noxexHa (BII) 3 oropoaxeH010 JI0aAKOK0 AJISI CHCTEMH
JIC, BUcoTO10 4-30 M

1.6 MeToaMKa po3paxXyHKy aBTOMAaTUYHUX CUCTEM BOASHOIO TA
HMiIHHOI'O NMOKeXXOoraciHHAa

Po3paxyHok cucmem 80051H020 ma NiHHO20 NoJcexco2aciHHA 30ilic-
HIOEMbCS Ha hidcmasi 3a2a/1bHUX 3AKOHI8 2I0pas/iku md 8uMo2 YUHHOI
HOpMamueHoi 6a3u. BiomiHHIcmb po3paxyHKie noJisicae 8 momy, wo 045
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cucmem 80051HO20 NONHCEHCO2ACIHHS BU3ZHAYAEMbCA 3anac 800u 0151 3a6e3-
nevyeHHss pobomu cucmemu NpomsicoM pO3paxyHKo8020 4dacy, a O04s
NiHHUX - BUBHAYAEMbCSA 3anac 600U ma NiHOYMeopHeayd.

Po3paxyHOK cucTeM BOASHOrO i MIHHOT'O MOKeKOoraciHHA

3a2a/1b6HI 8UMo2u 00 NPOEKMY8AHHS MAK020 8u2/50y cucmem 8u-
kaadeHo y [1].

B3azasai npoyec npoekmygaHHs1 MOXHA 8UKAACMU 8 HACMYNHOMY
8u2/1501:

1. Bubip 80oz2HezacHoi pevyo8uHU — 8004, 8004 3i 3M0OYy8a4eEM, NIHA.
BukoHyembcsa Ha nidcmasi avazi3dy peyoguH ma mamepianis, siki obepma-
HoMbCsl y NpuMiwjeHHi, wo nidisieae 3axucmy, ma 3a/1€ex4#cHo 8id ocobau8oc-
metl npoyecis, Wo € xapakmepHumu 0151 0aHO20 06’ ekma.

2. Bubip muny cucmemu - cnpuHKjaepHa a6o OpeHYepHd, 3a/AEHCHO
810 WBUJKOCMI NOWUPEHHS NOXCEHCT Y NpUMIWEHHI, Wjo nid/s2ae 3axucmy.

3aza/bHI nidxodu 0o NpoeKMmMy8aHHS pI3HUX mMunig cucmem i3 800010,
800010 3i 3MoYy8ayem ma NiHOKW 8 IKOCMI B02HE2ACHOI pe408UHU € 00HA-
KosuMu. Ase € destKi po36iscHOCMI, W0 N08’13aHI 3 8UMO02aMuU 810N0BIOHUX
HOPMamu8HUX JoKyMeHmMI8. /|51 NpoeKmy8aHHs CNPUHK/AEPHUX cucmem
800s1H020 nodicedxcozacinms icHye ICTY b EN 12845:2011 «CtanioHapHi
CHCTEMH NOXKeKOraciHHA. ABTOMaTU4YHI CHpUMHKJIEepHI cucteMu. [Ipo-
€KTYBaHHsl, MOHTYBaHHsI Ta Te€XHiYHe O0OC/JAyroByBaHHA». [HWwWi munu
cucmem i3 80001, 800010 31 3MOYy8aAYEeM MdA NIHOK 8 IKOCMI 802HE2ACHOI
peYo8UHU OKpeMux O0OKyMeHmie He mawmb. Tomy npu ix npoekmyeaHHI
8UKOpUCMo8yrmo dogidko8y iHhopmayito i3 8i0no08IOHUX dxceped.

3. BusHauaembcsi KAAc NoxcexcHoi Hebe3neku (2pynu) npumiwjeH-
HA. [lAs1 cnpuHK/AepHUX cucmem 80051HO20 NONMCENHCO2ACIHHSA — po30ia 6,
dodamku A, B, C [2], 0151 OpeHuepHUX cucmem 8005IHO20 NOHCEHCO2ACIHHS
—-—po30in 5 [2], a 044 cnpuHK/1epHUX ma 0peHYepHUX I3 BUKOPUCMAHHSAM
800du 3i 3mMouysayem ma niHoymeoprsauie - mabauys 1.13.

4. /[lns obpaHozo kaacy (epynu) npumiujeHHs O0OUPAEMO BUXIOHI
daHi 0415 2i0pasaiuHO20 pO3PAXYHKY.

4.1 IHmeHcusHicmb nodaui.

4.2 PospaxyHKkoea njiouwa.

JA51 cnpuHKAEpHUX cucmeM 800s1H020 NOHCEHCO2ACIHHA — mabauys 3
[2], A5 iHwux suzaadie cucmem - maba. 1.14-1.16.

4.3 MakcumaabHa naowa, sika nidasieae 3axucmy o0HUM 3pouly8a-
uem, M2.

4.4 Makcuma/ibHa 8I0CMAHb MIXHC 3pOWy8auamu, M.

J151 cnpuHKAepHUX cucmem 80051HO20 NOXCeH02ACIHHA 8KA3AHI 8e-
JAUYUHU 8U3Havyarwmuvcs 3a maba. 19 [2]; das iHwux eudie cucmem - 3a

mabéa. 1.14-1.16.
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4.5 Po3paxyHok Heobxi0HOI Kinbkocmi 3poulysayis.

Po3paxyHOK 8UKOHYemMbCs AHA/N02IYHO 00 PO3PAXYHKY KiibKocmi
NONMCEHCHUX CNOBIWYB8AYI8 3 YPaXy8aAHHSAM NAOWI, WO nid/as2a€ 3axucmy
00HUM 3poulysayem, ma MakCUMA/AbHOI 810CMAHI MIXC 3pOuly8a4amul.

4.6 Bubip cxeMH020 piweHHA (mpacysaHHs mpy6onpogsodis).

Ha yvomy emani obupaemuscsi monosozis mepeixci (Kiivyesa abo my-
nuKo8d) ma 8UKOHYEMbCS Npokaadka mpy6onpogodie 3 ypaxy8aHHSM
8UMO2 HOPMAMUBHUX OOKYMeHMI8.

4.7 Bubip mapKu 3pourysava.

A5 cnpuHKAepHUX cucmeMm 80051H020 NOM#CEeHC02ACIHHSA, 8I0N0BIOHO
do mabauyi 37 [2] obupaembcss mun 3powysava ma tio2o HOMiHAAbHUU K-
gakmop.

Jas iHwux eudie cucmem 8ubip Mapku 3poulysavya Moxce bymu
3diticHeHull y eionogidHocmi 3 ma6a. 1.11.

5. TidpasaiuHull po3paxyHok Mepexcl.

Ha ybomy emani 8u3Ha4aromscsi 0OCHO8HI NOKA3HUKU Mepedxci — dia-
Mmempu mpyb6onpogodis, sumpamu ma Hanip, sKI No8UHeH 3a6e3neyysamu
8000H#CUBU/MbHUK.

6. Bubip sodosxcusuibHUKa.

[licass ompumaHHs pe3yabmamis 2i0pasaiuHo20 po3paxyHKy obupa-
EMbCA MAPKA HACOCA, CNPOMONMCHO20 3a6e3neyumu He0bXiOHI NOKA3HUKU.

Tabauys 1.13

I'pyna IlepeJiik XapakTepHUX NPUMillleHb, BUPOOHUIITB,
NpUMilleHb TEXHOJIOTIYHUX NPOLECiB
1 [IpumiwjeHHs1 KHU20cxo8UuW, 6ib/1iomek, Yyupkie, 36epicaHHs cha-
AUMUX My3elUHux yiHHocmell, ¢poHdocxosuuwy, my3eige I  8UCMABOK,

KapmuHHUx 2asepell, KoHYyepmHux I KIHOKOHYepmHux 3a.ie, 3a.is
po3Mmauly8aHHs e/1eKMpPOHHO-064UCAI8ANbHUX MAUWUH, MA2A3UHI8,
O6YOUHKIB8 ynpas/iHb, 20meis, NikapeHsb (NoxceicHe HA8AHMANCEHHS
- 200 M/Joc - m2).

2 IpumiweHHs hapbysaibHi, npocouy8abHi, MAASAPHI, 3HEHCUPIOBA-
JIbHI, KOHCcepsayli Ul po3koHcepsayii, cymiwenpuzomyea/ibHi, npo-
Mueku demadieltl i3 3acmocygsaHHsiM JI3P ma I'P; npumiujeHHs1 depé
8006p06HO20, MEeKCMuU/bH020, MPUKOMANCHO20, MEKCMU/IbHOA
2a/saHmepeliHo20 8UPOOHUYMEA; NPUMIUJeHHS] 8U20MOB/IEHHS 8aMU,
weeliHoi npomucsao08ocmi, 83ymmeeo20, WKIPsIHO20 | Xxymposozo 8u
pO6HUYMEa, WMyYHUX i NAI8KOBUX Mamepianie; NpuMiujeHHs Year-
J/I03H0-Nanepogozo 1 OpyKApcbKo20 BUPOOHUYMBA; NpUMIUjeHHs
8UPO6HUYME [3 3aCMOCYBAHHAM 2YMOMEXHIYHUX 8upobis, nidnpu-
EMCMB8 3 06C/1Y208Y8AHHSA ABMOMO6INIB (NOKNCEeHHEe HABAHMANCEHHS -
8id 200 do 2000 M/Jxc - M 2).
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IIpodosicenHs mabauyi 1.13

I'pyna Ilepenik xapaKTepHUX NPUMilleHb, BAPOOHMIITB,
NnpUMilleHb TEXHOJIOTIYHHUX NNPOoLeCiB

3 [IpumiweHHs1 2yMOMEXHIYHO20 8UPOOHUYMEA.

4 [pumiweHHs1 BUpO6HUYMEBA, hepepobKU Ul 06p06KU 20poYUX NPU-
pPOOJHUX Ma CUHMeMUYHUX 80/10KOH I n1acmmacu, KIHONn/i8Ku Ha Him-
poocHosi; ap6ysasbHi U cywuabHi Kamepu, Oi1sIHKU 8i0Kpumozo
¢apbysaHHs | CYWIHHA; npumiujeHHs1 hapb0o20my8aNbHUX, 1AKO20-
my8a/bHUX, K/1e€20my8aibHUX 8UPO6HUYME i3 3acmocy8aHHsAM J13P
i 'P; MawuHHI 3a1U KOMNPECoOpHUX CMAHYil, cmaHyill peceHepayii,
eidpysants, ekcmpakyii ma npumiwjeHHs1 iHWuUx eupobHUyms, uo
nepepob/s1tome 20proyi 2a3u, beH3uH, cnupmu, egipu ma iHwi JI3P i
I'P (nosxcexcHe HasaHmadiceHHs - noHad 2000 M/xc - m2).

5 Ckanadu Hezoprvux mamepiaaig y cnaaumiil ynakosyi.

6 Cksaadu meepdux 2oprovux Mamepiaiis.

7 Ckaadu saakis, pap6, /I3P, I'P, nnacmmacu, 2ymMomexHiYHUX 8upobis,

Kay4yKy, CMOJ.

[Ipumitka 1. I'pynu npumiweHb 8U3HaA4€eHI 3a iX PYHKYIOHANbHUM NPUSHAYEHHSIM.
Y mux eunadkax, koau HemoxcaAugo nidibpamu aHa/02iYHi 8UPOGHUYMEA, 2pyny
NpuUMIiujeHb Ha/1eHumb 8U3HAYAMU 3d 8€/UYUHOK NOHCEHCHO20 HABAHMANCEHHSI.

[IpumitKa 2. I[loxcexncHe HasanmasceHHs sudHa1aemucs 32i0Ho 3 CT CEB 446
(6e3 ypaxysaHHs koegiyienmis a, 6, c).

Tabauusa 1.14

IHTEeHCUBHICTb Iloina, o .
. Ilnoma ass BiacraHb
3poLIyBaHHS, niaaarae TpuBa- .
_ g PO3paxyHKy | . MiXX CIIpUH-
J+:Cc1l:M2 He MEeH- | 3aXHUCTy JIICTB po-
BUTPATH BO- KJIEpPHUMH
I'pyna niee OJAHUM 060TH cUC-
/4, PO3YUHY 3pouiyBa-
npu- CIIpUHKJIe- . TeMHU BO-
. NniHO- yaMHM a60
Mi- PpHHUM 3pO- JASTHOTO
pO34YMHOM yTBOpHOBa4a JIETKOIlJ1a-
1eHb . lyBayeMm MoXKe>Ko-
BOJOI0 | MiIHOYTBO- AJIsl CHPUHK- . BKMMH 3a-
a00 Jierko- raciHig,
proBaya JIEPHHUX CHC- MKaMH, M,
MJIaBKUM XB .
) TEeM, M2 He Oijsib1IE
3aMKOM, M
1 0,08 - 12 120 30 4
2 0,12 0,08 12 240 60 4
3 0,24 0,12 12 240 60 4
4 0,3 0,15 12 360 60 4
5 3a maba. 1.8 9 180 60 3
6 me came 9 180 60 3
7 9 180 - 3
Ipumitka 1. ['pynu npumiyeHb HasedeHi 8 mabauyi 1.13.
Ipumitka 2 Illpu sukopucmaHHi 800U 31 3Mo4y8avyem 3HAYEHHS THMEHCUBHOCMI 3POULYB8AH
80don, siki 8kasaHi 8 mabauysx 1.14-1.16, Hasexcums nputimamu i3 koegiyienHmom 0,

HA
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Tabauuysa 1.15

I'pyna npumimeHsp
5 6 | 7
Bucorta IHTEHCUBHICTb 3pOIIYyBaHH4, JI * C'1 - M2, He MeHlIee
CKJIaJyBaHHS, po3um-
PO34YMHOM PO3YHMHOM .
M BOJAOK | MIHOYTBO- | BOAOK | MiHOYTBO- | BOJOI0 HOM i1~
HOYTBO-
proBaya proBaya
proBaya
Ho 1 0,08 0,04 0,16 0,08 - 0,10
IloHad 1 do 2,0 0,16 0,08 0,32 0,20 - 0,20
-"-2-"-3,0 0,24 0,12 0,40 0,24 - 0,30
-"-3-"-4,0 0,32 0,16 0,40 0,32 - 0,40
-"-4-"-55 0,40 0,32 0,50 0,40 - 0,40
Ipumitka. I'pynu npumiweHb HagedeHi 8 mabauyi 1.13.
Tabauys 1.16
I'pyna npumilneHb
1 | 2 | 3 4 1234
IHTEHCUBHICTb 3pOLIYyBaHHA, J * €1 - M2,
Bucora He MeHlIee [lnomwa aas pos-
npHMi- po3um- po34u- po34u- paxyHKy
R HOM HOM HOM | BHTpaTH BOAH,
BO- | BO- |MiHOYy- | BO- |MiHOYy- | BO- | mMiHOY- pO34YHUHY
AOK0 | 00 | TBO- | AOK0 | TBO- |00 | TBO- | MIHOYTBOpIOBa-
proBa- ploBa- ploBa- ya, M2
ya 4ya 4ya
Bio 10 00|0,09 (0,13 | 0,09 |026 | 013 |033| 017 |132|264|264 |396
12
llonad 12 -| 0,10 | 0,14 | 010 (029 | 014 |036| 0,18 |144|288|288 432
"- 14
-"-14-"-16 | 0,11 | 0,16 | 0,11 |031| 016 [039]| 020 |156|312|312 460
-"-16-"-18 | 0,12 10,17 | 012 (034 | 017 |042]| 021 |166|336|336 |504
-"-18-"-20 10,13 10,18 | 0,13 |036| 018 |045| 0,23 |180|360 |360 |540
IIpumiTKa. ['pynu npumiyeHb HagedeHi 8 mabauyi 1.13.
Tabauys 1.17
MinimMmanbHui | MakcMMa/IbHUHA
3poiuyBay (resepartop) Squ?mm BiJIbHMH Hamip, | AONMYCTUMUM Ha-
koedinienra K ’ .
M nip, M
BodsiHuli  cnpuHkaepHull
abo OdpeHuepHull 32i0HO 3
I'OCT 14630, 3 diamempom
8UxidH020 OM8opy, MM
8 0,20 5 100
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IIpodosicerHs mabauyi 1.17

MiHiMasibHuMHM | MaKcMMaJ/JIbHUH
3poumyBay (reHepartop) BH%q?HHH BiJIbHMM Hamip, | A0NyCTUMMUUA Ha-
koedinienrta K ’ }
M nip, M
10 0,31 5 100
12 0,45 5 100
15 0,71 10 100
20 1,25 10 100
EsosveenmHuil 32zidHo 3 TY
25.09.028
OE-16 027 15 80
OE-25 0,66 15 80
OE-50 2,73 15 80
[linHuili dpeHuepHull 32i0-
HO 1,48 20 45
3TY 25.09.005, I'YC, 'YICm
[linHuli cnpuHkaepHull a6o
dpeHuepHull  po3emkosull
32i0Ho 3 'OCT 13815, 3 0i-
amempom 8uxioHo20 0mMeo
py, Mm
8 0,20 15 100
10 0,31 15 100
15 0,71 15 100
Minnuti (OI1C, OI1[) 32i0H0
3I'0CT 13815 0,55 15 100
[inHuii dpeHuepHultl
32i0H0 3 'OCT 12962
I'TIc-200 026 40 60
I'TIC-600 0,77 40 60
3powysay 600siHUll cnpu-
HK/epHUll, HACMIiHHO020 8U-
KOHAHMSA 32i0H0 3 TY 22- 0,45 5 100
148-017, CHEo -12(72)
3powysay 600siHUll cnpu-
HK/epHUll, HACMIHHO020 8U-
KOHAHHS, 32I0HO 3 0,71 5 100
TY 25-0951.008 CHEo0-15(72)

IIpukiaz po3paxyHKy COHPHMHKJIEPHOI CUCTEMH BOAAHOIrO IO-
’KeKoraciHHA

Ilompi6bHo po3paxyeamu cnpuHKAepHy cucmemy 0/5 2aCiHHS MOiC-
AUB0I nodcexci y npumiujeHHi yexy 3 8UpoOGHUYMeEa wWmyyHo20 Xxympa 3
po3mipamu 24x36x9 M, | 3 e8idcmaHHI0 810 8y3.1a kepysaHHs (3I1Y) do Ha-
cocHoi cmaHyii 50 m.
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Bionosgidno do pos3diny 6 ma 0dod. A (maba. A.2) [2] eusHauaemo
K/1ac nojcedxcHoi Heb6esneku — OH3.

BionosidHno do maba. 3 [2] susdHavuaemo suxioHi daHi 0415 po3paxyHKY:

® [HmeHcusHicmo 3powysarts I — 5,0 mm/xa.;

e po3paxyHkosa naouwja F ,— 216 m=2.

Bidnosiduno do maba. 19 [2]:

® MAKCUMA/bHA NJA0WA, AKA Ni0As2A€ 3axucmy O0O0HUM 3pOuly8a-
uem, Fo-12 m2;

® MAKCUMa/bHA 8idcmaHb Mixc 3powysayamu S, D — 4 ».

Jani po3paxos8yemucs KinbKicmb 3poulyeayis, He0OXiOHUX 05 3a-
xucmy npumiujeHHs. Po3paxyHOk 8UKOHYEMbCS AHA/I02IYHO 00 po3paxy-
HKY PO3MIWEHHS NONCeHCHUX Cno8Iuy8auis.

Ilicasa po3miwjeHHs1 3pouwlysavie 8UKOHYEMbCS MPACY8AHHS Mpy6o-
nposodie ma ck/1adaemuvcsl po3paxyHKos8d cxema.

Bubip mapku 3powlygaua 8UKOHYEMbCA 3 BUKOPUCMAHHAM mMabauyi
37 [2].

Jas kaacy nodcexcHoi Hebesneku OH 3 K-¢pakmop 3powysaua dopi-
gHtoe 80.

Jlas 3pyvHOcmi po3paxyHkie nepegedemo iHmeHcusHicms I ma K-
gakmop y 6i/1bW 386UYHI cuCMeMU 8UMIPY.

3a [2] «po3paxyHKOBA IHTEHCUBHICTb — MIiHIMA/bHA [HMEHCUB-
HICMb 3POUWYBAHHS, BUPANCEHA Y Mijaimempax 800U HA XBUJAUHY, 34 Ky
pO3paxo8aHd CNPUHK/AEPHA CeKYis I 1Ky po3paxoe8yroms WASXOM Ol/1eH-

HS 8e/U4UHU eumpamu 8odu, Wo 3a6e3ne4yemuvcsi NeeHOK 2pynor
CNPUHK/EPIB, BUPANCEHOI Yy AIMPax 3a X8UAUHY, HA NAOWY, SIKa nid1s2a€
3axucmy, supaxceHy y keadpamtuux mempax». Tobmo

hi
[1] - xpUM

binvw 386uvHa o0uHUYs 8UMIpY:

1]~

cd
Takum yuHoM nepesoduMo
(=—2_.1, [=5/ =0,083——.
xsUM 60 60 cUm’
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PosmipHicmb K-¢pakmopa

1
K|=—F——.
[ ] xBY pap

binvw 38uyHa xapakmepucmuka 3powysava - koegiyienm sumpank,
PO3MIpHICMb K020

K==

cq\ﬁ .

Jns nepesody K-¢pakmopa 6 koegdiyienm sumpam:

b 1
k= : :
xB-/6ap 60-+/10

Takum yuHom nepesodumo:

1

60-/10

Busnauaemo Hanip Ha 0-my 3powlygaui:

2 2
H, - LEY (008312 o0
k 0, 43

k=80- =0, 43

BusHayumo npu ybomy Hanopi sumpamy 802He2AdCHOI pe408UHU
(BP) uepe3s 0-1i 3pourysau:

0,=k\H, =0,43,536=14/c.
Jani susHavuaemo sumpamu Ha OiasiHyi 0-1:

Oy =0, =1n/c.

BusHnayaemo diamemp mpy6onpogody Ha 0iassHYi 0-1:

4. 1073 11073
dm:J Q107 _ [4110" 0o
TV 3,14-5
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de Q,, —sumpama BP Ha dinsHyi 0-1, n/c;
v - WeudKicms npsimysarHs BPy mpyéax.
BidnosidHo do [2] makcumaabHa weudkicms pyxy BPy mpybax cma-
Hosumb 10 m/c. B pospaxyHkax nputiMmaemo cepedHe 3HAYEHHSI.
3a mabauyero 1.18 nputimaemo HatibauxcHe cmaHdapmue 3HaYeHHs
— mpybu cmaJesi es1ekmpo3sapHi d,, =20Mm, Koepiyienm empam Hanopy
k, =0,75. 3HauenHs diamempie HAHOCUMO HA CXeMY.

Hanip y cnpunKksaepHozo 3poulysava «1x»:

2
41 =10,7 m.
5

1 0

2
H =H +I‘H%:23,04+

1 ;
Bumpamu 3i 3powysaua «1»:
O, =k\H, =0,43,/10,7 =1,411/c.
Bumpama Ha dinsinyi 12 dopigHioe cymi sumpam:
0.,=0,, +0 =1+141=2414/c.

BusHauaemo diamemp mpy6onpogody Ha diasinyi 1-2:

3
d = 22307 6 hosu.
3,145

[puiimaemo Halibauxcye cmaHOapmHe 3HA4YeHHS - mpybu cmasesi
e/eKkmpo38apHi d,, =25vm, Koegpiyienm empam Hanopyk, =3, 44

BusHayaemo Hanip y mouvyi «2»:

42,417

H,=10, 7+ =17, 45m.

b

Bumpamu 3i 3powysava «2»:

0, =0,43\1745=184/c.
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Bumpama Ha dinsiHyi «2A» dopigHwoe cymi sumpam:
Qz—A = Q1_2 +Q2 =2,41+1,8=4, 211/c

Busnauaemo diamemp mpy6onpogody Ha JiAsiHYI «2-A»:

-3
d, = [3221107 633,
3,145

IIpuiimaemo Halibauxicye cmaHOapmHe 3HA4YEHHS - mpyou cmasaesi
esnekmpo3eapHi d,, = 40mm, Koedpiyienm empam Hanopyk, = 28,7.

BusHauaemo 2idpasiyHi NOKasHUKU 31184 810 MOYKU «A».
Hanip 31iea 6i0 moyku «Ax»:

2
o 24,21

A miB

=17, 45+ =18,7 m.

2

Bumpamu 3si8a 8i0 mouku «A»:
O\ .i=Q,,=4,2110/c

OcKi/ibKu /1i8a ma npasa yacmuHu psadka «A» € o0HaKo8uMu, mo mMu
MOJIHCeMo 3anucamu:
H

Anpas

=H

A niB

=18,7Mm,

QAnpaB - QA nip 4’ ZIH/C'
Jlaai BUBHAYAEMO NOKA3HUKU 8 MOYUYI «Ax»:

H,=H

Anpas

=H

A niB

=18,7™m,

Qx =Quupan T Ornin =8, 42 1/c
BusHavaemo Xxapakmepucmuky psoKa:

2 2
o &0 842"

H, 187

A

90O
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Busnauaemo opienmogHi sumpamu cucmemu. OCKi/IbKU MAKCUMA/1b-
HY KIAbKICMb 3poulyeauis, s1ka cnpayr€e 00HOYACHO Npu Hauzipuiomy
gapiaHmMi po38UMKY NOMCEX}Cl, CMAHO8/151Mb 3pouly8ayi, Wo po3maulo8aHi
Had po3paxyHKo80H Naouer, OpiEeHMO8Hy sumpamy cucmemu 8U3HAYdeE-

MO HACMYNHUM YUHOM:
0, =FI =214-0,083 =19,92 n/c.

Buxodavu 3 opieHmosHuUx sumpam cucmemu, 8U3Ha4aemMo diamemp
JHCUBU/NILHO20 MPYy6ONP0o8OoIJy:

-3
dm=\/4 1992407 (oo

3,145

[Ipuiimaemo Halibaudxcye cmaHdapmHe 3HaAYeHHs1 — mpyou cmaJesi
esnekmposeapHi d,, =80mMm, Koegpiyienm empam Hanopyk, =1429.

Bumpamu Ha dinsHyi «A-B» cmaHoeas1mb
0,5=0Q,=8,42 1/c
Hanip 6 mouyi «b»

2
H, =18, 7+ 2542

=18,84m

Bumpamu e mouyi «b»:

Q, =/ 6 H, =/3,8-18,84 =8, 46 /c

Bumpamu Ha dinsinyi «b5-B»

Qup=Q, . +0, =8, 42+8, 46=16,88 n/c.

Hanip y mouyi «B»:

2
H, :18,84+w:19, 43m.
1429
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Bumpamu e mouyi «B»

Q, = 6 H, =4/3,8-19, 43=8,59 /c.

Toyka «B» - OCMAHHA 8Y3/108d MOYKA 8 MEHAX PO3PAXYHKOBOI
naowi. Tomy HacmynHa 0i/51HKA, IKa p032110aEmMubCsl nid Yac po3paxyHky,
- dizsiHKa «B-/]».

Bumpamu Ha dinsiHyi «B-/]»

Qpq =Qpp +0; =16,8+8,59=25,39 n/c

Hanip 6 mouyi «/»:

2
Hy =19, 43+ 212239 ° _ 4361,
1429

OckinbKku 810 sododcusuivbHuka (BXK) do mouku «/]» eidcymHi 8u-
mpamHi npucmpoi, mo MoxcHa cmeepdxcysamu, wo sumpamu, sIKi NOBUHEH
3abeznevyysamu BK, dopieHoromb

Qe = Qpp = 25,39 w1/c

CmocosHo Hanopy, sikull noguHeH 3abe3neuysamu B)X, make meep-
0JXCEeHHS1 € HEeBIpHUM, MOMY WO HA W/SXY NPSAMYBAHHS B802HE2ACHOI pe-
yosuHu 8i0 B do mouku «/]» mawmb Micye empamuHanopy, uo
No8'sA3aHi i3 8NAUBOM CU/I mepms ma 3eMHO20 MANHCIHHSA. Tomy

H, =H +1, 2211H +hey +Z

de  H; - Hanip 6115 nepwozo 3pouysavdad;
hkck — empamu Hanopy 8 KOHMPO/IbHO-CUSHA/bHOMY KAANaHi (npu-
cmpoi);
Z — sucoma nidtiomy BP;
Yhi - cymapHi AiHIlHI empamu Hanopy 8 mepedici 8id 0-20 3powysa-
ua do BX.

hn = h’PO3H + hCT + hnt'

de Ny - 8BMpamu Hanopy 8 po3nooinbHIl Mepexci;
h.,- empamu Hanopy y CmMoskKy;
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Dy s~ 8Mpamu Hanopy 6 niogioHomy mpy6onpogodi id B)K do cmosika.

hoosn = Hy —H, =43,61-5,36=38, 25m

2 2

. lor - O _ 925,39 — 4.06M ;
k, 1429
lCHIZ[B Q];K 5025,39 2

= = - =22,55m.

P k, 1429

Takum yuHoMm
h,; =38, 25+4,06+22,55=64,86M.
Bmpamu nanopy 6 koHmpo/abHO-CU2ZHAIbHOMY NPUCMPOI:
Ieex = & Opo

de (- koegpiyienm empam KCK.

Bionosiono do maba. 1.19 a6o 3a iHgopmayiliHuMu mamepiasamu
810 supobHuka obupaemo mapky KCK.

[Ipunycmumo, wjo y Hauwomy npumijeHHI memnepamypa nogimps He
onyckaemucs Husxcue 18 °C. Todi obupaemo 8y30.1 kepy8aHHs 80003ano-
gHeHoi cucmemu BC-100 3 koegiyienmom empam (=3,02-1%. Todi

Mece =3,02:107°-25,39° =1,94m.

Cmoco8HOo Z npunycmumo, Wo HACOCHA CMAaHYyisi ma NpuMiujeHHs ye-
Xy 3Hax00s1mbcsi Ha o0HoMmy pigHi. Todi sucoma nidiiomy BP 6yde dopis-
Hro8amu sucomi nNpuMIiujeHHsl.

Takum vuHoM 3azasnbHull Hanip, sKull no8uHeH 3abe3neyysamu
B>K 6yde cmaHosumume

Hy, =5,36+1, 2 64,86+4,06+9=96,25Mm.

OcmaHHiil Kpok 2idpasiuHo20 po3paxyHKy — 8ubip mapku Hacoca,
AKul y 3mo03i 3a6e3nevumu Qg =25,39 n/c maH g, =96, 25m.
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Tabauys 1.18

82

JiameTp ymMOB- Z[lal.\/IeT[.)u ToBmuHa
Tpy6u HOrO POXOAY, | 30BHIIIHIN, CTIHKH, MM 3HaYeHHA ki
MM MM
Cmanesi enekmpos- 15 18 2,0 0,0755
eapui (F'OCT 10704) 20 25 2,0 0,75
25 32 2,2 3,44
32 40 2,2 13,97
40 45 2,2 28,70
50 57 2,5 1100
50 57 3,0 99,50
65 76 2,8 572,0
65 76 3,0 554,6
80 89 2,8 1429,0
80 89 3,0 13936
80 89 32 1356,7
80 89 3,5 1304,4
100 108 2,8 4322,0
100 108 3,0 4231,0
100 108 3,5 40132
100 114 2,8 5872,0
100 114 3,0* 5757,0
100 114 4,0* 5205,9
100 114 4,5* 4946,9
125 133 32 13530,0
125 133 3,5* 13190,0
125 140 32 18070,0
150 152 32 28690,0
150 159 32 36920,0
150 159 4,0 34880,0
150 159 45 33662,6
150 159 50* 32475,1
150 159 55* 31321,8
150 159 6,0* 30202,0
200 219 4,0 209900,0
200 219 6,0* 189429,1
200 219 7,0* 179824,5
200 219 8,0* 170619,5
250 273 4,0* 711300,0
250 273 50* 683012,1
250 273 55% 6692228
250 273 6,0* 655661,0
250 273 7,0* 629206,4
250 273 8,0* 603625,9




IIpodoeicenHs mabauyi 1.18

JiameTp yMOB- Alal.v[e'r[.)u ToBmuHa
Tpyou HOI'O NpoxoAy, | 30BHIIHIH, - 3HayeHHH k;
CTiHKH, MM
MM MM
Cmanesi enekmpos- 300 325 4,0* 1856000,0
sapHi (I'OCT 10704) 300 325 6,0* 1733721,0
300 325 7,0* 1675266,0
300 325 8,0* 1618423,0
350 377 50* 4062000,0
Cmanesi 8odozaso- 15 21,3 2,5 0,18
npogioHi (r'ocTt 20 26,8 2,5 0,926
3262) 25 33,5 2,8 3,65
32 42,3 2,8 16,5
40 48 3,0 34,5
50 60 3,0 135,0
65 755 3,2 517,0
80 88,5 3,5 1262,0
90 101 3,5 2725,0
100 114 4,0 5205,0
125 140 4,0 16940,0
150 165 4,0 43000,0
[IpumiTka. Tpy6u, nosHaueHi 8idMimkorw * 3acmoco8yromuCsi 8 Mepex*cax ik 6Hym-
pIWHb020, MAK [ 308HIWHL020 8000NOCMAYAHHSL.

Tabauys 1.19

Tun AiameTp KoediuieHT BTpaT
By3/iu KepyBaHHSA
KJIanmaHa KJIallaHa, MM | Hamopy KJianaHa &
CnpuHKaepHoi cucmemu 100 3,02-10-3
sodosanosHeHoi 32id0H0 3 TY BC

. -4

22.3867 150 86810
. . 100 9,36:10-3
Te came nog8impsiHoi BC, I'/] 150 2271073
100 7,17-10-3
Te came BC, K3C 150 170103
Te came nosimpsiHoi ma dpeH- 100 2,13-10-3
uepHoi cucmem 32i0HO0 3 TY K3y 10

25-0958.0002 150 55510
100 331-10-3
Te came K3M 150 6.59-10 4
C . 9 ) 100 2,35-10-3
HZ?E’:%ZZ HOLma Opertep BKM 150 7,70-10
200 1,98-10 -+
. 0 65 4,80-10-
fg;n;zef);;é;ucmemu 32I0HO rn 100 634103
150 1,40-10-3

83



IIpodosicenHs mabauyi 1.19

Tun HiameTtp Koeddinient BTpar
By3/i1 KepyBaHHA
KJIallaHa KJIallaHa, MM | Hamopy KJianaHa &
65 23,15-10 3

Te came K3C 100 4,15-10-3

150 0,82-10-3

25 2,47-101

. 32 8,65-10-2

ZTE ) 9.60"2";‘9 s2iono 3 T\ ppry 40 5,04-10-2

50 1,83-10-2

65 5,34-10-3

[Ipuknaj po3paxyHKy COPUHK/IEPHOI CMCTeMM NIHHOrO MoXxe-
»KOraciHHA

Ilompi6bHO po3paxysamu cnpuHK/aepHy cucmemy 051 24CIHHS MOicC-
AUBOI nojcexci y npumiujeHHI yexy 3 8upobHUymea wmy4Ho20 xympy 3
po3mipamu 24x36x9 m i 3 eidcmaHH0 810 8y31a kepysaHHs (311Y) do Ha-
cocHoi cmanyii 50 m.

PO3BA3AHHA. CnoyamKy Heob6Xi0OHO 8U3HA4YUMucs 3 BUXIOHUMU
daHumu 045 po3paxyHKy. 3a maba. 1.13 susHavaemo, ujo papbysasbHuli
yex Has1excums 00 2-U 2pynu NpuMiujeHb 3a NOHCEHCHOH Hebe3nekow, a
32i0HO 3 mab.. 1.14 susHavyaemo:

— IHmeHcugHicmbo I = 0,08 a/cMe;

— nJaowa, wo nidsaszae 3axucmy o0HUM 3poutysavem Fo =12 m 2;

— njaowa 045 po3paxyHkKy eumpamu Fp = 240 m?;

— yac pobomu cucmemu t = 60 xs.

30ITUICHEMO PO3MIUeHHS 3pouly8ayie I mpacy8aHHs mpybonpogodis,
B8U3HAYAEMO Micye po3mauly8aHHs 8y3/1a kepyeaHHs (3I1Y).

Ilpu subopi mapku 3powlyea4a HeobXidHO Kepy8amucst mexHiYHUMU
Xapakmepucmukamu 3poulysayd, d came - B8eJAUYUHOH MIHIMA/AbHO20
8I/IbHO20 HANOPY MA MAKCUMA/IbHO JONYycmMuMmMo20 Hanopy. Beauuuna Ha-
nopy Ha 6ydb-1KoMy 3poulysavi Mepedici, no-nepuie, He NOBUHHA 8UX0JU-
mu 3a medxci diana3oHyH .+ H__, a no-dpyze, bymu sakHatibaudxcue do H__ .

32i0H0 3 maba. 1.17 obupaemo mapky 3pouwysavd. /151 ybo2o
B8U3HAYAEMO HANIP HA 20/108HOMY 3pOUWY8AYI 0151 PIZHUX MAPOK.

[liHHutli OdpeHuepHutli 3 diamempom guxioHozo omeopy 8 mm (
H_=15u,H__=100m, k=0, 2):

2 2
HOSZ(I-FOJ :(o,os-uj 2308,

max /

k 0,2
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Puc. 1.51 - Po3paxyHKoBa cxeMa CHPUHKJIEPHOI CHCTEMH MOXKEXKOracCiHHA

3HaveHHs1 H,, nompanjsie 8 0ianasoH H,, +H

max "

[liHHuUli OdpeHuyepHuli 3 diamempom guxidHozo omeopy 10 mm (

H_ =15m,H_ =100m, £=0,31):

2 2
[ F 0,08-12
H(Tj (W] =9,59m.

3HaveHHa H,, He nonadae 8 diana3oH H_, +H

.
max

Tomy obupaemo 3pourysau niHHUU OpeHYepHUU
guxidHozo omeopy 8 mm 3 KoegpiyichHmom sumpamk =0, 2

3 diamempom
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BusHayumo npu yboMy Hanopi eumpamy 802He2acHOI pevyo8uHU
(BP) uepe3s 0-1i 3pourysau:

0, =kJH, = 0,23 04 =0,96 a/c.
Janai sudHavuaemo sumpamu Ha OiasiHyi 0-1:
O,, =0,=0,96 n/c

BusHnauaemo diamemp mpy6onpogody Ha 0iassHYi 0-1:

4. 1073 . -3
do-1=\/ 0y, 107 _ [409610 7 oo
TV 3,145

de Q,, —eumpama BP na dinsinyi 0-1, a/c;
v— weudKicms npsimysarHs BPy mpyé6ax.
BidnosidHo do [4] makcumanvHa weudkicms pyxy BP y mpybax cma-
Hosumb 10 M/c. B po3paxyHkax nputiMaemo cepedHe 3Ha4eHHsl.
3a maba. 1.18 npuiimaemo Hatibauxcye cmMaHOApPMHE3HAYEHHS -
mpybu cmasesi esekmpo3sapHi d,, =15mm, Koediyienm empam Hanopy

k, =0,075. 3Ha4eHHs diamempi8 HAHOCUMO HA CXeMY.
Hanip 6i15 cnpuHKkaepHo2o 3poutysava «1x»:

40,96 °

I, O
H =H +‘“k—‘”:23,04+ =72,55m.

1 0
1 D

Bmpamu Hanopy Ha Jdinsinyi 0-1 npu diamempi mpy6onpogody cma-

Hosasimb 49 M. [lna 3MeHuwleHHs1 empam Hanopy 36iabwWyemo diamemp
mpy6onpogody Ha dinanyi 0-1 do d,, =20mm, k, =0,75.

4.0,96°

=27,95m.

1

2
H :H0+l°‘kA=23.04+

1 9

Bumpamu 3i 3powysaua «1» dopisHOMb:

O, =kJH, =0,2,/27,95 =1,06 s/c.
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Bumpama Ha dissiHyi 12 dopigHoe cymi gumpam:
O, =0,, +0,=0,96+1,06=2,02 n/c.

BusHauaemo diamemp mpy6onpogody Ha diasiHyi 1-2:

-3
d = 220219 7 4000y
3,145

[puiimaemo Halibauxcye cmaHOapmHe 3HA4YeHHA - mpybu cmasesi
e/eKkmpo38apHi d,, =25vm, koegpiyienm empam Hanopyk, =3, 44

Busnauaemo Hanip 8 mo4yi «2»:

4.2,02?
H,=27.95+ 0

=32,69m.

b

Bumpamu 3i 3powysaua «2»:

0, =0,2,/32,69 =114 a/c.
Bumpama Ha dinsinyi «2A» dopieHwe cymi sumpam:
Q2—A = Q1_2 +Q2 =2,02+1,14=316Jc.

BusHauaemo diamemp mpy6onpogody Ha JiAsiHYI «2-A»:

3
d, = 231010 7 gy
3,145

[Iputimaemo HalibaudcHe cmaHdapmHe 3HA4eHHs1 — mpybu cmaJesi
e/eKkmpo38apHi d,, =32mm, Koedpiyienm empam Hanopyk, =13,97.

Bu3sHauaemo 2idpasivHi NOKA3HUKU 31184 810 MOYKU «A».
Hanip 31i8a 810 mouKu «Ax:

2
I 23,16

A niB

=32,69 +

=34,11m.

9
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Bumpamu 3si8a 810 mouku «A»:
QAniB = Qz_A = 3916 ﬂ/C.

OckinbKu si6a ma npasa yacmuHa psidka «A» € o0HakosuMu, mo mMu
MOJCEMO 3anucamu:
H

Amnpas

=H

A niB

=34,11m,

QAnpaB = QAniB = 3,16H/C.
Jani su3Hayaemo nokasHUKU 8 movyi «Ax»:

H,=H,,.,=H,, =341y

npas A miB

Qx =Qnpus T Oh i =6,3200/c.
BusHauaemo xapakmepucmuky psaoka

Or _632° _
H, 34,11

A

e:

b

Busnauaemo opienmosHi sumpamu cucmemu. OCKiAbKU MAKCUMA/1b-
HY Ki/ZbKIcCmb 3poulyeauis, sika cnpayr€ 00HOYACHO Npu Hautzipuomy
8apiaHmMI po38UMKY NOMCeMCl, CMAHO8/AAMb 3pouly8ayl, Wo po3mdawlo8aHi
Haod po3paxyHKo80I N/a0ujerd, OpIEHMOBHY 8UMpamy cucmemu 8U3HA4de-
MO HACMYNHUM YUHOM

Q,, =FEJ] =240-0,08 =19, 2 n/c

Buxodauu 3 opieHmosHuUx sumpam cucmemu, 8U3Ha4aemo diamemp
HCUBU/ALHO20 MPY6ONpPo8oady

=0,07M.

KUB

_ [419.2:107
314-5

IIputimaemo Halibaudxdcye cmaHdapmHe 3HA4YEHHS1 — mpybu cmaJesi
esnekmpo3eapHi d, , =80mm, Koegdpiyienm empam Hanopyk, =14209.
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Bumpamu na diasinyi «A-b» cmaHosasmb
0,,=0Q,=632n/c.

Hanip 6 mouyi «b»

ILIE=34,11+3'6’32

=34,19M.

Bumpamu e mouyi «b»

Q,=+6H, =117-3419=6,32u/c.
Bumpamu Ha dinsinyi «b-Bx:
Q.,=0Q,,+0,=632+632=12,64n/c.
Hanip y mouyi «B»:

2
H, =3419+ 20208 _34 5oy,
1429

Bumpamu e mouyi «B»

Q, =+ 6 H, =/1,17-34,52 =6,35/c.

Toyka «B» - OCMAHHA 8Y3/108Ad MOYKA 8 MEMHAX PO3PAXYHKOBOI
naowi. Tomy HacmynHa 0i/I51HKQ, KA p032/1510d€EMbCsl N0 4ac po3PAaxyHKY,
- dinistHKa «B-/]».

Bumpamu Ha dinsiHyi «B-/]»:

Qp =Qyp + 0, =12,64+6,35=18,991/c.
Hanip y mouyi «/»:

2
H,=3452+ 271899 =4133M.
1429

Ockinbku 8i0 sododcusunvHuka (BXK) do mouku «/]» eidcymHi eu-
mpamui npucmpoi, mo MoxcHa cmeepdxcysamu, Wo eumpamu, sKi NO8UHeEH
3abe3neuysamu BK, dopisHoromb:
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Qux = Q,, =1899/c.

CmocosHo Hanopy, sikull noguHeH 3abe3neuysamu B)X, make meep-
0XCEHHSI € HEeBIPHUM, MOMY WO HA WASAXY NPSAMYSAHHS 802HE2ACHOI pe-
yoguHu 8i0 BXX do mouku «/l]» mawmb micye smpamuHanopy, wo
noe’s13aMi i3 8NaAUB0OM Cu/ mepmsi ma 3eMH0O20 MAKCIHHSA. Tomy

Hyy =H +1, 2D hy+ ey + Z,

de  Hi - Hanip y nepwiozo 3poulysaua;
hxck - empamu Hanopy 8 KOHMPOIbHO-CUSHA/AbLHOMY KAANaHi (npu-
cmpoi);
Z - sucoma nidtiomy BP;
Yhi - cymapHi AiHilIHI empamu Hanopy 6 mepedici 8id 0-20 3powysa-
ya do BXX.

hn = hPO3H + hCT + hnt'

de N,y — 8Mpamu HaNopy 8 po3noodinbHIU Mepexci;
h.; — 6mpamu Hanopy y cmosiky;
hyy s — 8Mpamu Hanopy & nidgidnomy mpy6onpoeodi id BXK do cmo-

AKd.
Boon = Hy — Hy =41,33-23,04=18, 29m;

[..-O. 918,997
o, =L =BK 7 277 _9 27
! k 1429 K

_ lCHII[B Qé)}( . 50-18,99°
k, 1429

/- =12,61m.

Takum YuHoMm
h,=1829+227+12,61=3317wm.

Bmpamu Hanopy 8 KOHMpPO/bHO-CUZHAJALHOMY Npucmpoi dopisHio-
oMb

hKCK - g Q]§>K’

de (- koegiyienm empam KCK.
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32i0H0 3 mabauyHumu daHumu obupaemo mapky KCK.

[Ipunycmumo, wjo y Hauwomy npumiujeHHI memnepamypa nogimps He
onyckaemucs Huxcue 18 °C. Todi obupaemo 8y30.1 kepy8aHHs 80003ano-
8HeHoi cucmemu BC-100 3 koegiyicnmom empam (=3,02-1%. Todi

e =3,02-107-18,99° =1,08Mm.

CmocogHo Z npunycmumo, Wo HAcOCHA CMAHYisi ma NpuMiljeHHs ye-
Xy 3Hax001mbcs1 Ha 00HoMy pieHi. Todi eucoma nidiiomy BP 6yde dopis-
HH8AMU 8UCOMI NPUMIUEHHS.

Takum yuHoM 3azaabHull Hanip, SAKUll noguHeH 3abe3nevyysamu
B’>X, cmanosumume:

H,, =23,04+1, 2 33,17+1,08+9 =72,92m.

OcmaHHIl KpoK 2i0pasaiuH020 po3paxyHKy — 8Ubip MapKu Hacoca,
AKull y 3mo3i 3a6e3nevumu Qg =18,99 n/cmaH . =72,92Mm.

24000

l¢ >

2&)100,‘4000 , 4000, 4000, 4000 ,_400(1,20’ o

“ il b b i b il %ﬂ

lpukaas  po3paxyHKy O5—O—O; 307005 =t
APEHYEePHOI CHCTeMH IiHHOro O—O0—0g0—0—0O7 =}
(BoasAHOr0) MOKeXKoraciHHA O—O—O—IEO—O—‘J‘ =
Po3paxyHOK 8UKOHYEMbCA O—0—0r0—0—9 gy

AHA/A02IYHO 00  pPO3PAXYHKY == O—0== gy
CNPUHKAEPHUX cUCMEM NIHHO20 | R T Ei
noxcexcozacinns.  Bidminnicms ~— ©|| O—0—050—0—0 =f
PO3PAXYHKY NO/s2AE 8 MOMY, O—O0——O0;0—0—=© é
wo 2idpasaivuHull po3paxyHoK O—O0— O 0—O0—0O|=f
BUKOHYEMbCA He 0151 4ACMUHU 0—O0—O070—0—0 :
npumiwenHss  (po3paxyHkogoi 0—0—0-0—0—0{=:
njaowi), a 041 6cb020 NpuMi- | - 2
WeHHs (naowli, wo nidas2ae i L
3axucmy cekyiew  cucmemu).
[Ipukaad po3paxyHkosoi cxemu
HasedeHo Ha puc. 1.52. Ilocai- @
d0BHO p0O3paxo8yrdmMuCsi OL/ASIH-
Ku «A-B», «B-B»... «H-/]». Puc. 1.52 - Po3paxyHKoBa cxeMa

,leeH‘lepHOi CUCTEMH MO0XKeXKOraCiHHA
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IIpukiaz po3paxyHKy CHUCTEMHM IOXKeKOraciHHA 3 BOAOI0 3i
3MOYyBayeM B IKOCTIi BOTHEracCHOi pe4OBMHHU

Po3paxyHok euKoHyembcs aHA/1021YHO 00 pO3pAxXyHKY 810n08I0HUX
cucmem 3 800010 a6o niHow 8 sikocmi BP. Ane caid epaxyeamu, ujo doda-
8aHHSA 3MoUysaya nidsuwye egpekmugHicms dii BP. Tomy 05 ycniwtHo20
BUKOHAHHS 3a800Hb, NOCMAB/AEHUX neped CUCMEeMOI NOHCEeHO02ACIHHS,
docmamHbo MeHWw o020 06°‘emy BP. Tomy npu po3paxyHKy HOpMAMuUeHY iH-
meHcugHicmsb nodaui 800u HeobXxidHO 6pamu i3 koegiyienHmom 0,8.

Po3paxyHoK CIPUHKJIEPHOI CUCTEMHU BO/JSAHOTO
M0XKEXKOTaCiHHA TYNMUKOBOTO TUITY

Po3paxyHok po3nodiib4oi 2iiku BUKOHYEMbCS AHA/A02IYHO 00 PO3-
PAXVHKY Kiibyesiu mepexci 00 movyku npuedHavHs 0o mpy6onposoiy.
Asne maki po3paxyHku npogodumu 3py4YHO, SAKWO 2IAKU CUMEmPU4HO
npuedHaHi do mpy6onpogody abo npuedHaHi 3 00Hiei cmopoHu. Y pas3si
HecuMempu4yHo20 NPUEJHAHHS 210K 00 mpy60onposody HE0OXIOHO po3-
paxosysamu 0odamko8o napamempu MeHWoi 3 2iaok. /[ mozo wob
ompumamu MmMoYHI pe3ysbmamu, Hagedemo mMemoduKy po3paxyHKie napa-
Mempig 2iaku (Hanopy ma eumpam) y 6ydb-akiili mouyi yepe3 napamempu
«JUKMYH4020» 3pouly8auvd.

Y 3azanvHoMy 6u2s510i 38°5130K Minc eumpamoro 3 6ydb-51K020 3po-
wysava 2iiku ma «JUKmMyn4020» 3pouly8ayd MOXCHA 3a0amu HACMynHUM
YUHOM:

0, =MQ,.

A Hanip y 6y0db-skiil movyi 2iA1KU MA€ 3a4€HCHICMb I3 HANOPOM «Ou-
KMyH4020» 3pouly8a4d, ika MAe HaCmynHuu 8ua/so:

H =MH,, (1.1)

de koedpiyienm M, 8u3Ha4aEMvcs 3a HACMynNHow GopMmy.1010:

2 S 2 k?
M = Mnfl +(ZM1) ‘k—.l(n*1)+l’ll (1'2)

n

Ln1yzn

de Moy =1,’
k, - numomull koegiyieHm empamu Hanopy Ha diasHYi (n-1)+n (8u-

Lentyen

3Hauaemuwcs 3a mabauyero 1.12 das 3adavozo diamempa mpy6onpogody);
k - koegpiyienm sumpam uepes 3pourysay;
lin-1):n — d0B83HCUHA OisIHKU N-1+n.
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Pozzasinemo HecumempuuHy cxemy (puc. 1.53).

do- di-
vy
A A *-

2 I
23

d2-3 dl'—Z' d0'—1'

o/

Puc. 1.53 - CxeMa HeCUMETPUYHOI'0 PO3MillleHHS 3poIlyBaviB

Jas 3pyyHOCMI 8UKOPUCMAHHS (POPMYA 3A20/AbHO20 NPUSHAYEHHS
NPOHYMEPYEMO 3pouly8avi OKpemMo ma npdaeoi yacmuHu 2iiku. [Ipu ybomy
6ydemo spaxogysamu moy4Ky A, 8 sIKilU 2iiKa nodi1sIEmbCs Ha npagy ma Ji-
8y YACMUHU; 3 /1i8020 60Ky mouka A 6yde mamu Homep 3, a 3 118020 6OKY
— nepebysamume nid Homepom 2.

«/lukmyroyum» 3poutysavem € 3pourysa4 nio inoekcom 0. []15 yvo-
20 3poulyga4a eumpama ma Hanip Maroms 3a/1eHCHICMb:

0, =k\H,. (1.3)

Bumpamu Ha dinsiHyi 0-1 susHavyarmuscs 3a hopMyA0K:
0 = 20, (4/2); (1.4)

L[i sumpamu ckaadarwmucs i3 cymu sumpam 3i 3poulyeadis 0o yiei di-
JISTHKU:

4y = ZO:Qofl =0,.
lllsudkicmsb pyxy piduHu Ha 0diasiHyi 0-1 eusHavaemucsi 3a (hopmy-
/1010:
4.qn—1 +n .10_3
Yoy =15 (m/c). (1.5)
T d

(n—1)+n
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Hanip y mouyi 1 modcHa 3anucamu:
H =MH,.
A sumpamu MoxCHA 8U3HAYUMU 3 HACMYNHOI 34/1eHCHOCMI:

Ql :Ml Qo'

de M, = [+ —

Bumpamumna Odinsnyi 1-2 eusnayaromucsi 3a ¢opmyaow (1.4), i
CK/1a0armbucs i3 cyMu eumpam 3i 3poutygauvie 00 yiei 0i1s1HKU:

q,., :in—z :Q0+Q1 :Qo '(1+M1)'

llleudkicmb pyxy piduHu Ha diasiHyi 1-2 eusHa4aemscs 3a hopmy-
a0 (1.5).

Hanip y mouyi 2 6yde susHa1amucsi sK:
H,=M:H,.
Bumpamu y mouyi 2 po3paxo8yrombucs SK:

QZ = M2 QO

2 2112 -k
M,= M +(1+M) " ———.

112

Bumpamu Ha dinsinyi 2-3(A) susnauaromwscsa 3a ¢opmyaor (1.4) -
80HU CMAHOB/A51MbCS 13 CyMU sumpam 3i 3poulyeayis 0o yiei 0iAsIHKU:

3
9> 504 :ZQ1—3 :QO +Q1 +Qz :Qo '(1+M1 +M2)'
1

llleudkicmb pyxy piduHu Ha diasinyi 2-3(A) susHayaemucs 3a op-
myoto (1.5).

BusHauaemo Hanip y mouyi 3(A) yepe3 sumpamy piduHu «dukmyio-
Y020» 3poulysaua.
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H3(A) _H, + lz—3(A) -%2—3(A) _ MiZQOZ N 12_3(A)Q02 1+M, +M2)2 |

12—3(/1) 12—3(A]

OckizibKu npaea i /iga 2iaKU He cuMempu4Hi, mo i eumpamu ma Ha-
nopu 6ydymso gidpizusimucs. Asae i3 3akoHig 2idpas/iku 8idomo, wjo Ha-
nopu 8 mo4yi 3a8xc0u € pigHuUMu. Tomy 015 noda/1bwio20 poO3PAXYHKY
p032/49HYymMoi cxemu € 8IpHUM HACMYNHE PIBHAHHA:

H,=H, =H,

3(4) 2'(4)"

/Jlas obyucseHHs1 napamempie npagoi YacCmuHuU 2iJKU npogedemo
AHA/102IYHI pO3PAXYHKU CMOCOBHO 3 /11801 YACMUHU.

0, =kJH, .

Bumpamu Ha dinsinyi 0-1 susHauaromucst 3a popmyaorw (1.4) - eoHu
cKa1adaromuwCcs i3 cymu eumpam 31 3poulygavise 0o yiei 0iAssHKU:

1
do.r = ;QO'—I' =0, -

Llleudkicmu pyxy piduHu Ha diisinyi 0-1 eusHavyaemvcs 3a hopmy-
s0m0 (1.5).
Hanip y mouyi 1 MoxcHa susHa4yumu siK:

2
H,.=MH .
A sumpamu gu3Hayamucs 3 HaCMynHoi 3a/1excHocmi:

0, =M.0,,

Bumpamu ua dinsinyi F2'(A) 3a ¢popmyaow (1.4) — eoHuU ckaada-
romucsA I3 cymu eumpam 3i 3powlysavie 0o yiei i1s1HKU:

G = X012 =0+ 0, = 0, (1+M)).
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To0di Hanip y mouyi 2'(A) 6yde susHauamucyw sk:

2 5 )
Hz'(A) = Hl' + l]'—2'(A) . ql'—Z'(A) — Mljconzv + l|v_2-(A)Q0,(1 +Ml') '

Loy Lo

OcKislbKu € cnpagedau8uM pi8HAHHS:

H,  =H

3(4) 24y’

mo sumpamy 3i 3powysaya 0’ BUBHAYAEMO SIK:

M +(1+M,+M))’ -7k Ly
k
2-3(4)
kz
2 2
M. +(1+M,) -ki-l

1'22'(4)

0,=0, -

1'-2'(4)

OmpumaHa 3a1excHicmb 00380/15€ 00HO3HAYHO B8CMAHO8UMU 3HA-
UeHHs1 8UMPAM MIXHC «QUKMYHYUM» 3poulygsayeMm mda 3poulysavyamu 2iiku
npomMuiexcHoOI YacCmuHuUu.

AKwo 2iiku po3nodisbyoi mepexci € 00HaAKO8UMU, MO BUZHAYAEMb-

Csl «xapakmepucmuka psioka», 1Ka € 8i0HOWeHHAM Keadpamy eumpam y
mouyi npuedHAaHHS 2i/1KU 00 HaAnopy 8 Yili movyi:
2
0= 9 _ Xapakmepucmuka psioka.
A

Hani npogodumucs 2idpasaiuHull po3paxyHoOK Mepexci Ha po3paxy-
HKOGIll naowl.

51 dpeHuepHuUX cucmem po3paxyHKO80I0 € NA0Wd YCb020 NPUMI-
WeHHS, Wo nid/as2a€ 3axucmy.

Jas cnpuHk/iepHUX cucmem poO3paxyHKo8d nJjowja 3a/excums 8id
e2pynu npumiujeHHs1 ma 8U3Ha4aemuvcs 3a mabauyero 1.13.

BusHauuswiucs i3 Kiibkicmio psidkie Ha po3paxyHKo8ill niowi, He-
006XI0HO npogecmu po3paxyHok 3a gopmyaamu (1.4), (1.5).

llicas susHavyeHHs1 HaNopy 8 mouyl, de CMUKYEMbCS HACMYNHA 21/1Ka,
gumpama 3 Hei BU3HAYAEMbCA HACMYNHUM YUHOM:
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0 =\J0-H,.

1

Po3spaxyHok po3nodinbHOI Mepedi 3a yum aa20pummoM Nnpoeo-
dumbcsi 0o MovKu 8800Y.

KOHTpOJIbHI NMTaHHA A0 po3ainy 1

1. Hadaiime kaacugikayivo  cucmem 80051H020 1  NIHHO20
NOMCENHCO2ACIHHAL.

2. Po3kpuiime KoHcmpyKkyito I npuHyun pobomu CnpuHKAEepHOI
cucmemu 80051HO20 NOHCEHCO2ACIHHAL.

3. Poskpuiime koHcmpyKyir i npuHyun po6omu dpeHuYepHoi cuc-
memu 80051HO20 NOMHCEeHCO2ACIHHAL.

4. Bkajcimb ocobaueocmi KOHCmMpYKyii ma po3kputime npuHyun po-
6omu cucmem NIHHO20 NOHCEHCO2ACIHHS.

5. Bkaxcimb cnocobu 003y8aHHA NIHOymeopwseayd 8 cucmemax
NIHHO20 NOXCEeMCO2ACIHHAL.

6. Hadalime xapakmepucmukKu moOHKOpo3nu/ieHoi eodu  sK
802HE2ACHOI pe40BUHU.

7. Po3kpuiime npuHyunu po6omu cucmemu «2apsiua niHax.

8. Onuwimb 2aciHHsA Haz2pimorw 800010 SK cnoci6 60pomvbu 3 60-
2HeM.

JlitepaTtypa ao po3aiay 1
1. IBH B.2.6-56:2014. CucmeMmu npomunoicexcHo20 3axucmy.
2./ICTY B EN 12845:2011. CmayioHapHI cucmeMmMu NoXcexco2aciHHs.
AsmomamuyHi cnpuHKaepHi cucmemu. [Ipoekmy8aHHs, MOHMYB8AHHA md
mexHiYHe 06C./1y208Y8AHHSI.
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PO3A1J 2. ABTOMATUYHI CUCTEMUA I'A30BOI'O ITOZKEXKOI'ACIHHA

[li0 asmomamu4yHumu cucmemamu 20308020 NOHCEHCO2ACIHHA
(ACT'TI) po3ymiomb cyKynHicms cmayioHapHuUX mexHivHUX 3acobis nosice-
HCO2ACIHHA 0151 2ACTHHSA NOXCENHCI 30 PAXYHOK A8MOMAMUYHO20 8UNYCKY 20-
3080i 8ozHezacHoi pewosuHu (I'BP).

2.1 T'any3sb 3acrocyBaHHA ACI'TI

ACTIl npu3HayeHi 0415 sAiK8idayii nojxcexc eneKkmpoycmamky8aHHA 1
e/1eKMPOHHO020 00/1a0HAHHS1, 3C0018 MeAeKOMYHIKaYii, 1e2Ko3atmucmux
piduH i 2azie ma iH. Halibinbw xapakmepHumu 06’ ekmamu, de 3acmocosy-
romb ACT'TI, € 6i6aiomeku, My3ei, apXxigu, KHU20CX08UWA, CX08UWA MA cep-
8epHI 6aHKi8, asmomamu4Hi mesaeoHHI CMAaHYii, BUCMABKU, A8MOCA/I0HU,
2a30KOMNPECOPHI CMAHYIi, yMOBHO 2epMeMUYHI CKAAOCbKI NPUMIWEHHS 3
dopoaum ycmamkKy8aHHsAM mda IH.

IlepeBaramu 3actocyBaHHA ACI'II € me, wo nid uac eacinHs nosce-
aci 'BP He ncyromb mexHO/102I1YHO20 YCMAMKY8AHHA ma Mmamepiasis, uwo
obepmawmuscsi y npumiujeHHi. BoHU He € esnekmponpogidHUMU, MAKMb
dobpy npoHUKHy 3damHicmb 0o 8axckodocmynHux Micys. [Ipu mpusasomy
36epediceHHi I'BP He 3MiHI0Mb €80iX (i3uKo-XiMIYHUX 81acmusocmell ma
€ XIMIYHO HeUmpa/bHUMU CMOCOBHO 6i1bWOCMIi NOWUpeHux mamepiasis,
a nicast 3acmocy8aHHsl /€2K0 8Udaasaomucsl i3 NpUMIiueHHs nNposimpio-
8AHHSM, HE BUMA2AMb OPEHANCHUX CUCMeM, He CMBOPHHMb Npobsaem nio
yac ymuaisayii.

Ase nid yac npoekmy8aHHs cucmem 2a308020 NOHCEHCO2ACIHHA MOHCE
8UHUKAMU cumyayisi, Ko/Jau 2a3081 802HE2ACHI pevy08UHU BUSB/11HMbCS
HenpudamHumu 0151 3aCMOCY8AHHS, 3d 0esIKUX 06CMABUH MOXMCE BUHUK-
Hymu Hebe3neka 8id ix BukopucmaHHs. Lle nompebye 3acmocy8aHHs che-
Uia/bHUX 3anobixcHUX 3axodis.

Jlo HepouikiB 3actocyBaHHsA ACIII, y psdi eunadkis, modxcHa 8id-
Hecmu: Hebe3neKy 8n/iugy 802He2acHUX pev408UH YU NpodyKmie ix mepmi-
YH020 PO3K/AA0AHHS HA At00ell, HeobXidHIcmb dodamkosoi noda4i 2a3080i1
802He2aCHOI pevyosuHU y sunadkKy ii sumoky uepe3 gidkpumi npopisu. I1id
yac 36epieaHHs 2a308UX B02HE2ACHUX PE40B8UH HEOOXIOHI cneyia/ibHi Me-
maJ/0eMHI 6a/10HU; NPpU YbOMY 2a3u, Wo 36epizatomubcs nid HA0AUWKOBUM
MUCKOM, CXU/bHI 00 8UMOKIB Yepe3 Hewi/IbHOCmI 8 3anipHiu apmamypi. Y
NOpiBHAAHHI 3 800010, Npu 3axucmi 8eAUKUX 06°EMIB Yy B02HE2ACHUX 2a3i8
810CymHitll noMimHuUll 0xX0100x4cy8aabHUl echekm. Bapmicmb desikux 80zcHe-
2aCHUX pe408UH € documb 8ucokor, a eapmicms ACTII - suwe nopowko-
8UX, a IHKo/AU [ 800s1HUX cucmem. OJHakK nicaa sikeidayii noceixci abo y
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8UNadKy HecaHkyioHosaHoz20 nycKy I'BP npakmu4Ho He cnpas/isie€ niugy
Ha YIHHOCMI, SIKI ni0/52amb 3axucmy y npuMiujeHHi, ujo pobums 8UKOpu-
cmaHHA ACTTI 6inbw doyinbHUM y 6a2ambox sunadkax.

I1id uac nodasanusi 'BP y nomenyiiiHo subyxoHebe3sneyHe cepedo-
suwe HeobxidHO sxcusamu 3acmepexcHux 3axoodis. Ockinbku I'BP maromb
BUCOKI diesekmpu4Hi 81acmugocmi, mo nid uvac ixHbo2o euxody 3 ACITI
80HU MOJXCYyMb HAKONU4Yy8amu eJeKmpocmamuyHull 3apsd. ¥ makomy pasi
npu nompanasHHi I'BP Ha He3a3emseHI npo8IOHUKU MOJXCe SUHUKHYymMu
eslekmpocmamu4Hull po3psd. Lji nposidHuku moxcyms nepedasamu 3apso
3 eHepzieln, JOCMAMHbO0 0151 BUHUKHEHHS 8UOYXy, Ha IHWI 06’ekmu.
lI]o6 yHukHymu ywozo, y pa3i eukopucmaHHsa ACI'II mpy6onpogid Heob-
XIOHO He3Aa/1eHCHUM HAAEHCHUM YUHOM 3aKpIinaoeamu i 3a3emMa08amu.

ACT'I, sixk npasu/10, He 3acmMoco8yrMuCsl 015 2ACIHHS Pe40B8UH, CXU-
JIbHUX 00 CaM03aliMaHHs, 30amHux 2opimu 6e3 docmyny nogimpsi, cXu/b-
HUx 00 20piHHS 8CcepeduHI 06°'emy pevo8UH (6a808HA, Mpas’siHe 6o0pou-

HO ma iH.), a makoxc 015 2aciHHs Memadsie (Hampitl, KaAitl, MazHit, mumaH)
ma nipo@OpHUX pEHOBUH.

2.2 Kinacugikanisa cucTeM ra3oBoro no><e>xKoraciHHsa

B ocHnosy kaacugikayii ACI'Il noknadeHo KOHCMpPYKMuU8HI 0cob/u-
gocmi U ¢pizuko-ximiuHi eaacmuseocmi I'BP.

3a ymosamu 36epicanusi 'BP ycmaHosKku 6ysaroms 080X munis: 3
YeHmpasizo8aHum 36epicaHHsAM [ 0eyeHmpaaizo8aHuM 36epicaHHAM
I'BP. YcmaHosKu 3 deyeHmpasnizoeaHum 36epicavHsim I'BP € koHcmpykyi-
€0, sika 3a6e3neuye nodayy I'BP y me came npumiujeHHsi, de 80HA cama
po3miweHa (abo po3miujeHa 61151 8xody 00 Yb0o20 npumiwjeHHs). Ycma-
HOB8KA 3 YeHmpa/izo8aHum 36epicaHHam I'BP si84151€ coboro cucmemy, wo
pO3MIWYEMBbCA 8 OKPeMOMY NpuMiwjeHHI CmAaHyii 2a308020 nocexrcoza-
CIHHA 1 3a6e3neyvye nodavy 'BP y nompibHOMY HANPAMKY Yy pi3HI npumi-
wWeHHs 6ydisal. Taki ycmaHo8KU, K Npasu./10, 3aXuujaroms NPUMIWeHHS
3HAYHO 6i/1bUWO20 06°EMY, a Yacmo i npuMiwjeHHs yciei 6y0disl.

3a koHcmpykyiew cucmemu 36epizavHsa 'BP ACTII nodiastoms Ha:
MOOYal 20308020 NONHCEHCO2ACIHHA, ABMOMAMUYHI cucmemu 2a308020 No-
HCEHCO2ACIHHA ma 130mepMIYHI cucmemu 2a308020 NOHCEHC02ACIHHSA. Mody-
JIbHOK d8MOMAMUYHOK YCMAHOBKOK 204308020 noxcedxco2aciHHAa € ACITI,
wo micmums 00UH a6o dekinvka modyis i3 I'BP, siki po3miujeHi 6e3noce-
peoOHbO Yy npuMiujeHHl, ujo nidasieae 3axucmy, a6o nopsio i3 Hum. Ilpu
YbOMy MOAYAEM 20308020 NOHCEHCO2ACIHHA € 6A/10H (nocyduHa) i3 3anip-
HO-NYCKOBUM NpUCMpOoEM 0151 36epieants i sunycky I'BP. AemomamuyHa

cucmeMa 2a308020 NOHCEHCO2ACIHHS — Ye 2pyna Modyie, 06’ €OHaHUX 3a-
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2a/1bHUM KO/IEKMOPOM | NPUCMPOEM PYYHO20 MA A8MOMAMUYHO20 NYCKY,
SIKI 00380/15110mb 30iticHioeamu sunyck I'BP i3 epynu a6o okpemux mMody-

Ai8. [30mepMmivHa cucmema NoX#ceHco2aciHHA BUKOPUCMOBYEMbCS 0151 3aXU-
cmy 8eauKux 06’emis i d0380.151€ 36epicamu do 25 moun I'BP.

ABTOMaTH4YHI CUCTEMH
ra3oBOro MOXKEKOTaCIHHS

3a ymosamu 3‘56191}"(”1'”” I'BP Ja cxemoto poseodku mpye
| } l ‘ l
LlenTpanizoBane Jenentpanzosane TpyGorposi i bes TpyOHoi
PO3BOAKH
3a cnocobom cacitis
Ja koncmpyryiclo cucmemu soepicanis I'BP } 1
|
! } | O06’emnoro JlokanpHOTO
. . ISOTepMiII_Hi TaClHHA TaClHHA
barapei Moy iyl el : ‘ ;
JlokanbHe JlokanibHe
3a MIIOLICHO 3a 00’ eMoM
3a cnocobom asmomamuinozo HYCKY
Enexrpuunuii [TneBMaTnuHMit MexaHiuHHi KomOinoBaHuit

3a cxemoro mpy6onposgidHoi pozsodku ACI'TI nodissioms Ha yCmMaHo-
8KU 3 po3nodi/ibHoW Mepedcero 'BP ma ycmaHosku 6e3 po3nodiibHoi me-
pesci. Ak npasusio, MoOy/aAbHI yCMAHOBKU € yCMAaHO8Kamu 6e3 po3nodiib-
HOI Mepexcl.

3a cnocobom zacinusi ACIII nodiasitomb HA YyCMAHOBKU: 06’€MHO20
(3abe3nevye 2aciHHA y 8CbOMy 06°'€MI NpUMIWEHHS) [ 10KA/IbHO20 2ACIH-
Hs1 30 06°eMoM ab60 3a naoujero (3abeaneyyroms 2ACiHHA OKPEMO YCMAHO-
8/1eH020 006/1A0HAHHS Md Yy MuX 8unadkax, Ko/u 3aCmMOCy8aHHS YCMAHO-
80K 06’€EMHO020 2ACIHHS € MEXHIYHO HEMONMCAUBUM YU €KOHOMIYHO Hedo-
yinoHuM). ACI'Tl 06’emHO20 2aciHHsI 3acmoco8yrdmuCsl 0151 3axucmy npu-
MiWeHb y 8UNAJKY, IKUO 80HU MAOMb YMOBHO 3aKpUMul 06’€m.

3a cnocobom asmomamuyHozo nycky ACI'TI nodinstomb Ha ycmaHo8Ku:
3 e/IeKMpU4YHUM, NHEBMAMUYHUM, MEXAHIYHUM MA KOMOIHOBAHUM NYCKOM.
Paszom 3 asmomamuyHum nyckom 6iavwicms ACI'TI maromb i py4HUll nycK.
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2.3 'a30Bi BOrHeracHi pe4oBUHHU

Epexmusnicmb ACITl y 3HaQ4HIU MIpI 8UBHAYAEMBCA ePEKMUBHICMHIO
I'BP. HopmamugsHumu 0oKyMeHmaMmu YKpaiHu 8 nepuly 4epay po3a2as0a-

emobca 3acmocyeavHsa 8 ACIIl soeHez2acHUX pevo8uUH, SIKI 3a3HAYEHI 8

maba. 2.1.

Tabauys 2.1 - I'azo8i 602He2aCHI pey08UHU

BorueracHa .. .. HanioHanbHUM

XimiyHa Ha3Ba XimiyHa ¢opmysia
peyoBHHA CTaHJApT

FK-5-1-12  |000¢Kagmop-2- CF:CF2C(0)CF(CF.)2  [JCTY 4466-5
Mmemu/ineHmaH-3-0H

HFC 125 neHmagmopema CHF2CF3 /ICTY 4466-8

HFC227ea |zenmagmopnponaH CF3CHFCF3 /ICTY 4466-9

1G-01 ap20H Ae JCTY 4466-12

1G-100 asom N /ICTY 4466-13
asom (50 %) N2

1G-55 apzon (50 %) s JICTY 4466-14
azom (52 %) N>

1G-541 apzoH (40 %) A2 /ICTY 4466-15
diokcud syaaeyr (8 %) |CO;

CO; diokcud s8yaseytro CO; JICTY 5092

Li 'BP ma iHwi, 3acmocy8aHHs AKuUx nepedba4yeHe OKpeMuMu depoic-
cmaHdapmamu YKpaiHu, 3a MexaHi3amMoM 0ii yMOBHO noOiis1H0mb HA 08I
epynu: IHepmui po3pioxcysavi ma iH2i6imopu 20piHHSI.

Tabauys 2.2 - Hebe3ne4Hi (pakmopu 3acmocy8aHHs1 B02HE2ACHUX 2a318

IIpumineH- L.
PUMIIIE Cyciani | HaBkoJsu-
Ne o HA, IO mijg- .
He6e3neunuit paxkrop npuMi- | IIHE cepe-
3/n JIITA€ 3aXHU-
LI eHHA AOBUIIE
CTy
1 2 3 4 5
1 |TokcuuHicmb a3y + + -
2  |3HUMCEeHHS1 KOHYeHmpayii KUCHKW y . .

NpUMIiWeHHI HUxXc4e 2paHUYHO020 PiBHS
3 |Tokcu4yHicmb npodyKkmie mepMiYHO20
po3kiaadaHHs (nipoaisdy) a3y, wo no- + + -
mpanus 8 ocepedok noxcexci

4 |Yacmkosa abo nosHa empama 8udumo-
cmi 8 nepiod nodaui 2asy

5 |YmeopeHHs1 6ina Hacadok /0Ka/abHUX
30H nidsuujeHoi KoHYyeHmpayii 2a3y i
HU3bKUX memnepamyp (0CMAaHHE 045
3pidoceHux 2asis, 0co6.ueo das CO )
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IIpodoeiceHHs mabauyi 2.2
1 2 3 4 5
6 |Llym, ceucm, a makodxc nepemiujeHHs |8
nomoyi 2asy Hege/auKux hpedmemie ma
ix moxcausi ydapu, sKi 30amHi 8UKAUf
Kamu nepesisik, NaHiKy
7 |Cmamucmuy4Ha esneKkmpuka npu nodav
3pidxceHux 2asie y subyxoHebe3neu- + - -
HIll ammocgepi
8 |KoposiiiHuii ensiue npodykmig nipo-

~.

Ai3y 2a3y Ha4 ycmamky8aHHs, wjo hid- + - -
J15124€ 3axucmy

9 |Bnaus, wo pylHye 030HO8Ul wap ~ ~ ,
3emi

[H2i6y8aHHA 20piHHA (Mak 386aHe XiMIYHe 2a/1bMY8AHHS) € Oiabli
edheKmu8HUM CNnocobOM 2ACIHHS NONCENHCI, HINC 3HUNCEHHSI KOHYeHmpayii
KucHw (mak 38aHe (izuyHe 2a/1bMy8aHHS1), sike 8106y8aemMbCs1 nid vac 3a-
CmMoCcy8aHHs IHEpMHUX po3pidixcysauis. Y pasi 3acmocy8aHHs iH2i6imopis
2aciHHA 8i06ysaemuvcsl 3a 3HAYHO MeHWUX KoHyeHmpayiti I'BP y nosimpi.
[H2I6imopHI 81acmMu8ocmi NPUMAMAHHI X1A00HAM. K IHepmMHI po3pioxcysa-
Yl BUKOPpUCMOBYHOMb IHEpMHI 2a3u, azom, diokcud 8ya/eyro ma ix cymiui.

2.3.1 XnnagoHu

3 YUC/AEHHOI KIIbKOCMI mepMIHi8, U0 N0O3HAYAHmMb HA38Y 2A4/102€H) -
MICHUX 8y2/1e800HI8, Ha38a «PpeoH» ipmu «E.I. du Pont de Nemours and
Co.» (CLLIA) npomsizom 6azambox poKie 8UKOpUCmMo8y8a.dcs 8 Aimepamypi
SIK 302a/1bHOMEXHIYHUU MepMiH 045 Xos1000az2eHmis. Ak mopzosy Ha3gy
NPUUHAMO C/A080 «XAA00OH». MixcHapodHa HA38a 2a/102eHYMICHUX 8ya/ie-
800HI8, 3ACMOCOBYBAHUX 3 MEMOK NOHCEHCO2ACIHHA, — «2a/10H» (halon).

XnadoHu Hasexcams 0o KAacy HacuvyeHux (gmopeya.1e800HI8, Mo.le-
Ky/AU SAKUX MOXCYyMb mMmicmumu [HWI amomu 2a/102eHis8. L]i pevo8uHu, 30K-
pema 6poMyMmicHI HacuyeHl gmopsya1e800HI ma ix cymiwii, anepuie Haby-
AU WUPOKO20 BUKOPUCMAHHS 8 2aJ1Y3l 20308020 NOHCEHCO2ACIHHA Y 60-X
pOKax, 3a8051KU ix BUK/AHOYHIU 3damHocmi do npudyweHHs 802HI0 mda 3a-
no6icaHHs 8ubyxy. BoHU He npo800siMb eeKMPUYHUL CMPYM, € XIMIYHO
MA/10AKMUBHUMU, HE YyMBOpHKMb KOHOEHCOB8AHUX 3A/AUWKI8 nicasl 8u-
KOpUCMAHHS, 3a memnepamyp 36epizaHHs 8id -50 do +70 °C He 3a3HaA0OMb
po3kaady. I'aciHHs npu 3acmocy8aHHIi XAa0doHI8 30IlCHIEMbCS 3d paxy-
HOK [IH2I6Y8AHHSI.
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Y Haw yac sukopucmosgyromucs 6ci HA38U, a/1e Nepesa’cHO MexHIMHI
Ha3e8u: 0151 6POMYMICHUX PEeYOBUH — «2A/10H», 0151 2A/102€HYMICHUX -
«X/1000H».

l'asno0Hu no3Havaromucs 2pynor yugp:

— nepuia 8KA3ye€ Ki/JIbKICmb amoMmig 8y2/1eyro 8 MOAEKY1l CNOAYKU;

— dpyea - yucs0 amomis gmopy,

— mpems - YUC/10 AMOMI8 X/0DY,

— Yemeepma — 4uc/10 amomie 6pomy,

n’sama — 4uc/s0 amomis tuody.

Hanpumad 2asnoH 1211 - CF :CIBr.

3a mixcHapodHum cmaHdapmom ISO 817-74 mexHiuHe NO3HAYEHHS
20/102eHYMICHUX 8Y2/1€800HI8 CKAAJAEMbCA 3 JIMEPHO20 NO3HAYEHHS R
(810 ca08a refrigerant- xos0doazeHm) i yugpo8020 NO3HA4EHHS - BU3HA-
Ya/1bHO020 HOMepa. Cucmema 8U3HAYANbHUX HOMepi8 N06y008aHA 3d HA-
CMyNHUMU NPpaguaamu:

1. Ilepwa yugppa npasopyu — ye 4uc/io0 amomie ¢mopy y choayyi
(a6o degpic i ds8i yugppu, sikujo 4ucsa0 amomis gmopy 6iabwe deg’ssmu).

2. [lpy2a yugpa npasgopy4 - ye 4ucja0 amomie 800HK Y CNOAYYI
nJ/HC 00UHUUSL.

3. Tpems yugpa npasopyy - ye 4Yuc/i0 amomig g8yaaeyr y cnoayyi
MIHYC 00uHuYys. [las cnosyk MemaHo8020 psidy Hy/1b ONYCKAEMbCAL.

4. Qucso0 amomie X/0py y cnoayyli 8U3Ha4aromsv 8UpPAxXy8aHHAM Cy-
MAPHO20 YUCAA amoMie gmopy | B00HK 13 3a2A/1bHO20 YUCAA AMOMIB, W0
MOHCYMb 3’ €0HAMUCS 3 AMOMaMu 8y24eYI0.

5. [laa yukaiyHux noxioHux Ha NO4amky BU3HAYA/bHO20 HOMepd
cmasumbucs 6yksa C.

6. 3a HasigsHOCMI 130Mepi8 HAlIbI/IbW CUMEMPUYHUL 3 HUX NO3HAYA-
€MbCA BU3HAYANbHUM HOMEPOM, A HA NO3HAYEHHS HACMYNHUX, yce biabll
Hecumempu4Hux, do Homepa dodarwmucsl bykgeHli iHOekcu  a, b moujo.
Halibinbw cumempu4yHUM 88AMCAEMbCS [30Mep i3 HAUMEHWUM abCcoom-
HUM 3HAYEHHAM PI3HUYI MOAEKYASAPHUX MAC /11801 ma hpagoi YacmuH Mo-
JIeKY/IU.

3a HasiBHOCMI 8 M0/1eKyl N008IUHO20 38°513KY Sk uemaepmy yugpy
npasopy4 8uKopucmogyroms 00UHUYHO.

Amepukaucokum HayionaavHum iHcmumymom cmaHdapmis (AISI) i
AMEPUKAHCbKUM CYCNINIbCMBOM I[H}CEHEPI8 NPUUHAMO HACMYNHI NO3HA-
ueHHs (maba. 2.3): 015 nepgpmopsyaaeyis (FC wu PFC), da5 ¢gmopsyaae-
godHie (HFC), 015 ¢gmopxaopsyaaesodHie (HCFC), da51 gmopbpomeyaie-
eodHie (HBFC), das ¢pmopiiodsyenesodHis (FIC).
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Tabauys 2.3 - Ilepeaik 2as102eHyMIiCHUX peYOBUH, WO 3ACMOCOBYHMbCS
SIK 802HE2AaCHI 3acobu

. L XimiyHa AHIJIOMOBHMM
TexHiyHa Ha3Ba XimiyHa Ha3Ba
dopmyna |aHasior
Xnadox 13B1, easaoH|mpugpmopbpommemaH |CF3Bz Halon 1301
1301
Xnadou 12B1, easaoH|digmopxaopbpommemar|CF2CIBr Halon 1211
1211
Xnadou 22B1, easaoH|digmopbpommemaH CF2BrH Halon 1201, FM 100
1201
Xnadou 114B2, zanomu|1,1,2,2- C2F4Br: Halon 2402
2402 mempagmopdibpomemar
Xnadon 124B1, easox|1,1,1,2- C2F4BrH Halon 2401
2401 mempagpmopbpomemax
XnadoH 160B1 6pomemaH, emusn6pomid,|C2HsBz
bpomucmuli emus
Ckaao «7» opomemar - 20 %, C2HsB2 Extinguishig agent
dibpommeman — 80 % CH:Bz; «7»
Cknad «3,5» opomemar - 70 %, C2HsB2 Extinguishig agent
deookuc gyaneyr-30 % |CO2 «3,5»
BD-2 bpomemat - 73 %, C:H5Bz Agent BF-2
mempagmopdiopomemaHCzP4Be;
-27 %
b®-1 b6pomemat - 84 %, C:H5Bz
mempagmopdiopomme- |C2F4Br2
mau - 16 %
BM opommemat - 70 %, C:HsB2
dibpommeman — 30 % CH:2B2;
XnadoH 10 mempax/10pMemaH, CCly Carbon
yomupuxsaopucmutl gye- tetrachloride
Jaeyb
XnadoH 23 mpugmopmemax CFsH I-lalon 13, FE13
Xnadon 125 neHmagmopemax C2FsH Halon 25, FE25
Xnadou 227ea 1,1,1,2,3,3,3- C3F7H Halon 37, FM200
cenmagdmopnponaH
Xnadou 124 1,1,1,2 - mempagdmopC:F+CIH Halon 241, FE241
X/10pema
XnadoH 218 oKmagmopnponaH C3Fg
Xnadow 31-10 dekagpmopbymaH C+F10 Perfluorbu tane,
PFC 410, CEA 410
Xnadow 1311 mpugmopiioomemaH CFsl Methyliodicle, FIC
1311
Enezas eekcagpmopud cipku SFs Eiegas (sulfurichex
afiuoride)
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XnadoH 13B1 (2anoH 1301), 2a30n00i6HUll 3a KIMHAMHOI memnepa-
mypu, 8us8uscsi beanevHum 044 JA0UHU Yy KOHYeHmpayii, docmamHiii
0/151 NOJXCENHCO2ACIHHSA, MOMY 3HAUWO8 WUPOKe S8UKOPUCMAHHA Yy cmayio-
HAPHUX YCMAHOBKAX 2A308020 NOMCEHCO2ACIHHA HA NPOMUC/AI08UX MA IH-
GPopmMayiliHO-064UCABAAbHUX 06°'EKMAX, Y KOMEPYILIHUX CMPYKMypax, 8
asiayii ma ¢.1omi.

Xnadon 12B1 (2anon 1211), wo 3a 38u4atiHux memnepamyp € jiem-
KO0 pIOUHOK, 3aCMOCO8Y8AB8CS Yacmiule y 802HE2ACHUKAX, HIJDC y cmayio-
HAPHUX cucmemax, i € 6i1bW MOKCUYHUM, Hidc X1adoH 13B1.

Xnadon 114B2 (2anon 2402), wo 518151€ c06010 A€2KOKUNAAYY pi-
OUHy, 20/108HUM YUHOM 3acmocosysascsi y Padsincbkomy Cow3si, de ma-
KOJiC 3HaUw/Uu 3acmocy8aHHsl 0esiki 802He2acHi pevosuHu («3,5», «7»,
«b®D-1», «b®D-2», «bM», «CXKb»), wo micmsmsdibpommemaH ma (a6o)
6pomMemaH — pe4o08UHU, N0JIOHI A0 X/1a00HI8.

CxuabHicmb  XxnadoHi8 00  2a/1bMY8aHHSI  Npoyecy  20PIHHA
noe’s13y1oms i3 Hasi8HICM1O 8 iX MojeKyaax amomie 6pomy (Br) (8 6iavuill
Mipi), amomie xaopy (Cl) ma ¢mopy (F) (6 menwiii mipi). [locaidxceHHs
YUX pe408UH 8USBUJIO iX Npu4emHicmbs 00 pYUHY8AHHSA CMPamMoc@epHo20
030Hy (cmpamocgepa 3Haxodumuvcss Ha sucomax 8i0 11 do 50 km, a mak-
CUMA/IbHA KOHYEeHmpayiss 030Hy cnocmepicaemuvcsi HA4 sucomi 25 kKm — ye
030HO8Ull wap naaHemu). Ilicasi 3acmocy8aHHA MOAEKYAU X/AAO0HY Ni-
ditimarombcsi do cmpamocgepu. I1id dieo yabmpagionemogozo 8unpomi-
HIOBAHHA COHYSl HA MOJEKYy/AU X/Ad00HI8 8i06ys8aemuvcsl 8UBIIbHEHHS
amomis 6pomMy ma xa0py. BoHu ecmynaroms y peakyii kamaaimuyHozo pyu-
HYB8AHHSI 030HY, NpU YboMy cami He pytiHyrombcs. 00un amom xaopy (Cl)
yu 6pomy (Bz) 30amHull 6pamu yuacms y peakyisix pyUHy8aHHS O€Kiab-
Kox decsimKie mucsi4 MoJ1eKy/1 030Hy, Nepul HIXC 8iH 3a1UWUMb 030HOB8UU
wap. Cxema peakyiti yb020 npoyecy € HACMYNHOK: P03K/AA0 X/1a00HI8 nid
di€ero y1ibmpagiosnemo8o2o 8UNPOMIHHBAHHS:

CFsBr + hv — CFs + Br;
CFCls + hv — CFC12+ CL;
- Kamaaimu4Hutl po3kaad 030Hy (03):
Cl+03 - ClO+02 ClO+03 — Cl+ 20

Br+03 - BrO+ 02 BrO+ 03 —» Br+20..
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B peakyii 3 o3oHomM amomu 6pomy 6 40 pasig 6iabWl aAKMUBHI, HIidC
amomu x/0py, momy 6poMyMicHI XA1a00HU MAKMb 3HAYHO 8UU{I BHAYEHHS
030HOpYlHI8H020 nomenyiaay (ODP).

Exos02iuHo 6€3neuHi X1a00HU He NOBUHHI micmumu amomie Br uu
Cl abo marombs pyliHyeamucs, He d0cs12ar04u 030H0B8020 WApPY AMMOCHEPU.
3damHicmb 0o weudkozo po3kaady 8 ammoc@epHux ymMoeax npumMamaHHa
He N0BHICMI 3aMIWeHUM XA0pPMop8y21e800HAM mMa 6POMXA0pPHmopay-
2/1e800HAM. L[ enacmueicmb 3ymo8/1€HA HASABHICMIO 8 MOJ/eKYaAdX Yux
pevo8UH amomi8 800HHK.

Y eepecni 1987 poky 6y.s10 nidnucaHo MoHpea/bCbKuli Npomoko
wWodo 0bMedxHceHHs1 BUKOPUCMAHHS 030HOPYUHIBHUX pe408UH md nocmy-
no8020 NpUNUHEHHs IX 8UpobHUYMeda. YKpaiHa makoxc npuedHaaacs 0o
BUKOHAHHS 8umo2 MoHpea/sbCcbko2o npomokosy. 3axodu wo0do 8usy-
YeHHs 3 06i2y 8 YkpaiHi 030HOpYlIHIBHUX pe1o8UH hepedbaueHo «IIpo-
2pamoro NpunuHeHHs 8 YKpaiHi supobHUYmMaea ma 8UKOPUCMAHHS 030HO-
pyliHyr4ux pevosuH Ha 2004-2030 poku», iKy 3ameepdxceHo [locmaHo-
soto Kabinemy Minicmpie Ykpainu gid 17 scoemmus1 1996 p. Ne 1274.

Ha cvoz200Hi cmopoHamu MoHpeasbcbko2o npomokosay € 184 dep-
acasu, AKI mum camum niomeepouau ceoi Hamipu 8xcumu HeobXioHUX 3a-
xodig 0o 36epesceHHs 030HO08020 WAPY WASAXOM NPUNUHEHHS 8UPOOHU-

Ymea ma 8UKOPUCMAHHS 030HOPYUHIBHUX PEYOBUH.

OyiHKa mexHiK0-eKOHOMIYHO020 CMAHy 8 2aJ/y3i 8UKOHaHHs1 MoHpe-
a/1bCbK020 NPOMOKOJ1y 301ICHIOEMbCS WICMbMA MEMAMUYHUMU KOMImemamu:
KOMImemom 3 NUMAaHsb NiH, KOMIMemoM 3 NUMAHb PO3HUHHUKIB, KOMIMEMmoM 3
NUMAHb 24/10HI8, 3 eKOHOMIYHUX NUMAHb, 3 NUMAHb X0/100U/1bHOI MeXHIKU
ma KoMimemoMm 3 NUMAaHb aepo30.1i8, 3acobi8 cmepuizayii ma iHWUX 3acmo-
cysaHb. KodiceH komimem nodae pivHuti 36im i3 npono3uyisimu y ceoitl cgepi
dissiabHocmi. TexHiuHuli komimem3 numaHb 2anoHie (Halons Technical
Opnions Committee (HTOC)) y3azaivbHio€ daHi U sucysae npono3uyii ujo-
d0 3aMiHU 030HOPYUHIBHUX X/1000HI8, IKI BUKOPUCMOBYIOMbCS Y NOHCEHCO-
eaciHHi. llJopiuHi 368imu yvozo komimemy (HTOC Assessment Report) docmy-
nHi 6e3 obMmedxceHb uepes http://www.teap.org mepedici Internet.

32i0H0 3 nonpaskamu do [Ipomokoy, BUpO6HUYMEBO MA CNOHXUBAH-

H pO38UHEHUMU KpaiHamu suuje32adaHux X/Aa0oHi8 Mas/io bymu npu-
nuHeHe uje 0o 1994 p. YkpaiHa 83511a Ha cebe 30608°513AHHS BUKOHY8a-

mu sumozu [Ipomokosay. 32i0H0 3 8udHaveHHAMU [Ipomoko.ly ma nonpas-
KaMu do Hb020, «CNOHCUBAHHS» MOXCHA pO3paxysamu 3a POpMy/1010 «8U-
po6HUYMBO + iMnopm — eKkcnopm» 030HOPYUHIBHUX pe4osuH. Kirbkicmb
peyvo8uH, sIKi niddaromucst peyupKyasyii ma 06.iKy, He po32/1510a€MubCsl K
«8UPObHUYMB0». TO6MO He 3a60pOHAEMbCA BUKOPUCMAHHS HASIBHUX Y
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3anaci ma pezeHepo8aHux x/1a0doHi8. B okpemux sunadkax 0.5 3a6e3ne-
YeHHSI KpUMUYHUX nompeo, y momy Huc/ai 0451 NOHCEHCO2ACIHHS, MONKCYMb
Hadasamucs oKpeMi KBomu Ha 8UPO6HUYMB0 abo iMmnopm. YkpaiHa He Mae
8UPObGHUYMBA Makux pe4osuH. BeesenHs1 6 YkpaiHy eozHezacHukie ma
3apsadie, Wo MOHMCYMbMICMUMUO30HOPYUHIBHI PEYOBUH, pe2y0EMbCS
Ilocmanosow Kabinemy Minicmpis Ykpainu Ne 393 gid 30.03.98 p. ma 8io-
NO8IOHUMU 3MIHAMU MA 00NO8HEHHAMU.

Y 36’a3Ky 3 nionucaHHAM MOHpea/bcbK020 NpOMOKoAy XAa00HU
13B1, 12B1 ma 114B2 nompanusu do nepe/iKy pe408UH, SIKI Marombo HaU-
8UWI 030HOPYUHIBHI 81acCMUBOCMI. 3HAYEHHS 030HOPYUHIBHO20 NOMEHYI-
asy (ODP) ekaszaHux pe4o8uH 8I0HOCHO (hmopmpux/io0pmemaHy CmaHos-
A1mb gidnogidHo 10.0, 3.0 ma 6.0. 32idH0 3 nonpaskamu 9o Yb0o2o NPOmo-
KoJly 8UPOOHUYMBO PO3BUHEHUMU KpAiHAMU MAKUX pevyo8UH Ma/a0 6ymu
npunuHeHe we do 01.01.1994 poky, a kpaiHamu, ujo po38U8aKIMuvCsl,- 00
2010 poky. Ykpaina He nompanu/a 00 nepeaiky KpaiH, Wo po38ugaomaucsi.

Ceimosi 3anacu xnadoHy 13B1 noguHHI guvyepnamucb HaAmMypa/b-
HUM YUHOM, 6e3 Yiibosoi ymusizayii, do 2040 poky.

OcKinbKu YKpaiHa He Ma€ 81acHO20 8UpobHUYmMaea xa1adoHy 114B2,
80HA MOJice, SIK I IHWI KpaiHu, sukopucmosysamu 0151 BHympIiwHIiX nompeo
Juuie Hasi8HI y c80EMY 3anaci abo pezeHepo8aHi X1a00HU 00 NOBHO20 ix
guYepnaHHsl. 3 02150y Ha Ye, 030HOPYUHIBHI X1aJ0HU (2a/10HU) 8dce HE
MO}YMb 3aKAA0amucb y NnpoeKmu HO80CMBOPHBAHUX CUCMEM 24308020
NOXMCEeHCO02ACIHHA.

IIpomokos0M pekoMmeHA08aHO siKHallwgudwe 8Uu800uUMuU 3 BUKOPU-
CMAaHHs ma ymuJidyeamu Yl pevyo8UHU, He 0ONyCKarw4u 3HAYHOI emicii
x/1a0doHi8 8 ammocgepy.

Y 38’3Ky 3 yum nocmasa npobsiema po3pobku asbmepHamueHux I'BP, siKi
6 maau 6au3bKull 00 HY/51 030HOPYUHIBHUU NOMeEHYIasa, He YUHUAU
WKI0/UB020 8Nn/aUBY HA JIOOUHY MA HABKOJAUWHE cepedosuuje, Maau
6.1U3bKi 00 mpaduyitiHux XA1adoHie izuko-ximiuHi ea1acmusocmi, wo 3a-
6e3nevus0 6 MIHIMA/AbHI euMpamu HA Nepeod/aA0HAHHS ICHYIOYUX CUC-
mem NOH#CeMco2aciHHA.

Y nouamkosuti nepiod po3zasadasnact kKoHYyenyisi no8Hoi weudKoi
3aMIHU 030HOPYUHIBHUX X/1000HI8 HA IHWI pe408UHU, W0 MAOMb HY/1b0-
guii ODP ma 6au3bKi @i3uko-ximiuHi esaacmusocmi. O0HaK 32000M
3’sicysasocs, ujo make pilleHHs € HeO6TrPYHIMOBAHUM | HEPEANbHUM SIK Y
MEexXHIYHOMY, MAaK | 8 €KOHOMIYHOMY BI0HOWEHHSX. 3AMIHHUKU 030HO-
pYUHIBHUX XAadOHI8 susiguauCb gaxckodocmynHumu. /[lii wjodo 3amiHu
030HOPYUHIBHUX X/1000HI8 8 YCMAHOBKAX 20308020 NONCEHCO2ACIHHA MA iX
ymuaizayii nompebyroms aumpam, 8i04ymHUX HA8IMb 0151 PO38UHEHUX KPd-
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iH. Tomy 810 nepsuHHOI KOHYenyii 8iditiw/1u Ha KOPUCMb NOMIPKOBAHO20
20CN00ap8aHHS ICHYIOYUMU pecypcamu 2a/10HI8 SIK Yy C8IMO8OMY MACW-
mabi, mak i Ha pigHi okpemux depitcas.

Konkpemni eumozu do I'BP ma cucmem 2a308020 NOXCEHCO2ACIHHS
HagedeHo y MixcHapodHomy cmaHdapmi ISO 14520. ¥ ybomy cmaHdapmi
8UK/100€H0 3a2a/1bHI HopMmUu Wodo sunpobysaHHs 'BP ma npoekmysaHHs
cucmemM 2a308020 NOHCeHCO2ACIHHA. Hasodsambcsi memoouku 8U3HA4EeHHS
MIHIMANbHOI 802HezacHOoi koHyeHmpayii (Cxe) ma MiHIiMaAbHOI Preema-
mu3yeaabHoi koHyenmpayii (Gig), WO € 0CHOBHUMU XapakmepucmuKamu
sakocmi I'BP.

3 22.06.2015 poky 6 YkpaiHni Habys yuHHocmi «/[CTY 3958-2015
l'azo8i 6o2HezacHI peyosuHu. HomeHKkiamypa nokKasHuKie sikocmi, 3azad-
JAbHI MEXHIYHI 8uMo2u ma memodu 8unpobysaHb», AKUM 8CMAHOB/1€HO
HOMeHK/Aamypy hokasHukie sskocmi I'BP, 3a2a/bHI mexHIYHI sumo2u ma
Memoodu sunpobysaHHa. Hopmu yvbo2o 0oKyMeHMa MAKCUMAAbHO HA-
O1uMCeHI 00 BUMO2 MIXCHAPOOHUX cmaHdapmis.

Ceped xnadoHis 3HalideHO anbmepHamueHi I'BP, wo Hasexcams 0o
makux epyn ¢gmopegyaaegodHnie: HCFC (HenogHicmto 3amiujeHi pmopxop-
gya.s1e800Hi), HFC (HenosHnicmto 3amiwjeHi gmopasyaaesodHi), PFC (nepg-
mopoesaHi 8yasesodHi) ma FIC (tiodgpmopasyaiesodHi). Y mabauyi 1 nepe-
AiYeHo hmopey2.1e800HI, WO NPONOHYHOMbCS 0151 BUKOPUCMAHHS SK A/1b-
mepHamuea 030HOPYUHIBHUM X/AA0OHAM. Y c8imi 8ice HA/AA200HCEHO B8U-
pPO6HUYMB0 Matixce 8CiX YUux pe4o8UH ma 0esiKuX IHWUX.

®ipma «Du Pont» (CLLIA) po3pobusa i enposadusa I'BP, maki sik FE-
25, FE-13 ma FE-24. 1]i pe4o8uHU € 6,1U3bKUMU 3a CMPYKMyporo i 8aacmu-
gocmsimu do mpaduyitiHux Xx/a1a00HI8, HEMOKCUYHUMU Yy B02HE2aCHUX
KOHYeHmMpayisx, Moxyms 6ymu 8UKOPUCMAHI 8 AHA/I02IYHUX MEeXHIYHUX
3aco06ax NO}iCeHco2aciHHs, ajie Marms 8UWy eapmicms ma MeHuy 802He2a-
CHY epekmugHicmb. TemnepamypHul diana3oH 3aCmMocy8aHHs YCMAHOBOK
3 FE-13 cmaHosumb 8id - 40 do +54 °C.

Komnaniero «ICl» (BeaukobpumaHisi) 3anponoHO8aHO 8UKOPUCMO-
gysamu 6pomymicHi eanozeHsyzaaesodmi 124B1 (CHF 2-CF:Br) ma 123B1
(CHF2-CCIzBr), saki € dyxce 64u3bKumu 3a ceoimMu eaacmugsocmsamu 00
X/1a00HI8, W0 8UB0O0AMbLCSl 3 BUKOPUCMAHHA. BoHu € 6e3neyHumu 04
030H08020 WApY, MEHW MOKCUYHUMU | MAOMb 8UCOKY 802HE2dCHY 30am-
Hicmb. B Pocii eupobsasitoms I'BP nid Ha3eow «UT'MEP» (xnadoH €318 3a
TY 241 12-00101381 581-96) ma xaadon 125XI1 3a TY 24-043-
00480689-94, siki maromb Hy/ab08ull 030HOpPYUHIBHUU nomeHyiaa. Kpim
8KA3AHUX X/1A00HI8, nepcneKkmueu MAae BUKOPUCMAHHSA esne2as).
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®ipmor «Great Takes Chemical» (CIIIA) 30ilicHroembcst BUPOOHUY-
meo xaadoHy 227ea nid Hazeorw FM-200. /las tio2o supobHUYmM8a 8uko-
pucmogyemuscsi xA1a0oH 22, wo 8xodumb 00 nepesiky pevyo8uH I3 Nnomip-
HUM O030HOpPYUHIBHUM epekmom. TemnepamypHul 0ianaszoH 36epi2aHHs
EMHOCMell B02HE2aCHOI ycmaHo8KU cmaHosums 8id 0 do +54 °C, memnepa-
mypa 8 06’emi, Wo nidis2a€ 3axucmy, Makoxc He 00NYCKAEMbCS HUMCYe
0 °C. Y nopieHsiHHI 3 xaadoHOM 13B1, FM-200 € meHw mokcuyHuM. Xo4ya
€ daui, wo enaue Ha aduHy FM-200 y konyenmpauyii 0,64 % npomsizcom
3,5 xguauH cnpuvuHus msicki Hacaioku. Y CLIIA ma Beaukobpumawnii ys
peyvos8uUHa 8ixce cmaJia 00HI€r 3 Halibiibw nowupeHux I'BP. B desikuX iH-
WUX KpaiHax 8UKOPUCMAHHS Yb020 XAA00HY 3a60POHEHO a60 06MeHCEeHO.
®ipmor «Perren Fire Protection» (BeaukobpumaHis) po3po6.ieHo
I'BP nid nazeorw NAF, wo supobasiemucs y d8ox eapianHmax: mun P — 04
nopmamuBHuUX 802HE2ACHUKI8, mun S — 015 cmayioHapHux yCmaHo80K No-
acexcozaciHHA. Hoea modugpikayisa yiei peuosunu — NAF-S-111 (HCFC Blend
A) - € we 6inbw epekmusHoto U 6e3nevyHoro. NAF ma ocobauso tiozo mo-
dugikayis NAF-S-11I nid yvac koHmakmy 3 noaym’sim abo po3xcapeHumu no-
8EPXHAMU YMBOPHI0OMb MEHUY KibKICMb MOKCUYHUX NPOJYKMIi8 NOpieHs -
HO 13 mpaduyitiHumu XAadoHamu. /1151 BUKOPUCMAHHS A/1bMEPHAMUBHUX
X/1a00HI8 Yy B802HE2aCHUKAX po3pobsaeHo 3pidixceHi cnoayku NAF P-1V
(HCFC Blend E), wjo micmumos HCFC-123 (90 % mac.), HFC-125 (8 % mac.),
i3onponenia-1-yuknozekcau (2 % mac.) ma Halotron I (HCFC Blend B), wjo
Mmicmumb HCFC-123 (>96 % mac.), CF4 (<4 % mac.), apeoH (<4 % mac.).
Bucoky eozHezacHy 30amHicmb marwmb nepdmoposaHi 8y2/1e800Hi,
WO Xapakmepusylomucsi HYJAb08UM 030HPYUHIBHUM NOMeHYia/aiom md €
HewKidausumu 045 300pos’ss AduHu. Ha ocHosl makux pevyo8uH Kom-
naHiero «3M» supobastomocs 3apsiou CEA-410 (nepgpmopbymarH) ma CEA-
614 (nepgpmopzekcaH). EA-410 dobpe cymicHull 3 Memasaamu, niacmmaca-
MU, eqacmomepamu ma Moxce 6ymu 8UKOpucmaHuil 8 icHyrnyomy o06.1a0-
HaHHI. EJuHUll TI020 HeAo/1iK Yy NOPIBHSHHI 3 XxA1adoHaMU — matixce yoeiyi
6l1bWa sumpama pe4o08uHu 0151 00CA2HEHHS1 00HAK0B8020 eheKmy 2aCiHHSI.
Komnanieo «3M» 8upobasiembcsi 2a308a 802HE2ACHA PevyO08UHA
«Novac 1230». Ha nepwiuii no2,s0, Yysi pe4o8UHA CX0x4¢a Ha npocmy 800y.
Cnosyka nobydosaHa Ha OCHO8I wecmugya/ieyesux Mo/aeKya I 8i0HO-
cumbcsl do pmoposaHux kemoHis. L]e peuoguHa 3i cA1a6KUMU MOAEKYASD-
HUMU 38°513KaMu, N02JUHAE menJ/0 Habazamo Kpawe 8odu i Mae memnepa-
mypy KuniHHs 8cbo20 +49 °C. /las eunaposysaHHs «Novac 1230» nompi-
6Ho 8 25 pasie meHwe eHepeii, Hidxc 015 sodu. «Novac 1230» He nposo-
dums e/eKMpU4YHUll CMpPYyM I MAE HUNMCYY B02HE2ACHY KOHYEeHmMpayiw
(42 %) nopieHsaHO i3 xnadoHamu. ['aciHHs 301UICHWEMbCSA 30 PAXYHOK
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KomOIHayli piduuHux i XiMiYHUX 81acmusocmell. BoeHezacHuli mexaHizm
6inbwor miporo (70 %) ocHosaHull Ha edheKkmi 0X0100HCeHHS | XIMIYHIU
peakyii (inei6ysaHHs1) eaciHHs noaym’st (30 %). [Ipu 3apsidaceHHI peyo-
8UHA 3A/1UBAEMbCA SIK piOUHA, @ NOMIM CMBOPHEMbCA HAOAUWKOBUU MUCK
azomom 0o pobo4ozo 24,8 6ap.

Tabauyss 2.4 - OcHo6HI NOKa3HUKU 602HezdcHoi peuvosuHu «Novac

1230»

Iloka3HUK 3HaYeHHd
O30HOpyliHy4Ull nomeHyian 0
I'106aabHUll nomeHYian nomenaiHHS 1
Yac 36epedxceHHss 8 ammocgepi 3-5 dHis
BozHezacHa koHyeHmpayis 42 %
NOAEL 10%
Ximiuna gpopmyaa CF3CF2C(0)CF(CF 3);

/a5 3a6e3neuyeHHs HAOIIHOCMI NOX}CeHC02ACIHHA 2/UO0KO pe3epso-
8aHUX cucmem Hasedemo mamepiaau (eaacmomepu, mepmonjaacmu), wo
CyMICHI 3 x1adoHamu (maba. 2.5).

Tabauysa 2.5 - Mamepiaau, wo cymicHi 3 x1adoHamu

Ne Marepiamu XimiuHe Xnaa_oﬂ 1%5 XJIaA(?H 227 (cy-
CKOpOYeHHA| (CyMiCHU) MiCHUM)
Esnacmomepu:
1 XaopbymadieHosa 2yma CR + +
2  |l'idpamnepbyman HNBR + 0
3 |llpupodHuli kayyyk NR + +
4  |bymusaosa eyma IRR + +
5  |®moposaHa eyma FPM - -
6 |Conosimep 6ymadieHy i ak- NBR + +
U/I0Himpu./y

7  |[EmuseHnpo-Kay4yk EP/IM + +
8 Tepmonaacmu:

9  |lloaimempagmopemu.ieH PTFE 0 +
10 |l[loniemusaen sucokoi winbHocmi H/IPE + 0
11 |lloaieyumanaw POM 0 +
12 |Cyabid nonigeHineHy PPS + *
13 |losaiecmpose 80/10KHO PET + *
14 |loaxigiHinxsn0pud PVC + +
15 [|lloaiamio PA + +
16 |lloainponineH PP 0 +
17 |loaicmupos PS 0 *

+ — cymicHull; 0- 2paHUYHULl cmaH; — He CyMicHull; * - Hemae daHux
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llocmasku 80zHezacHuUX x/1a00HI8 8 YKpaiHy nokasyrwms, Wo cee-
MEHM 3acmocy8aHHs XAadoHy 125 cmaHosums 6.1u3bko 90 %, a x21a00HY
227ea - 10 %, wo 6azamo 8 4oMy 06YyM08.1€HO Chi8EIOHOWEHHSM YIH.

O0HuM 13 8axcausux Hedosikie 6inbwocmi 'BP Ha ocHo8I eas02eH8y-
2/1e800HI8 € 30amHicmb ymeoprogamu nid yac 83aEmodii 3 noaym’sam abo Ko-
HMAaKmy 3 po3xapeHol No8epxHerw HAOd38UYAUHO WKIOAUBI NO6GIYHI npo-
dyKmu mepMiyH020 po3kaadaHHs (Be, C12, COClz COF2 COBz; CO2 CO), a
3a HasieHocmi eoso02u — HF, HCl ma HBr. OcHo8HUM i HallHe6e3neyHiuum
ceped Hux € gmoposodeHns (FH) - dysce Kopo3itiHoO akmueHuUll ma iokutl 2as.
Konyenmpayisa HF nid yac 3acmocy8aHHs1 a1bmepHamu8HuUx X/1a00HI8 y 2-
10 pasis suuja, Hidxc y pasi sukopucmauHs xaadoHy 13B1, i Kiibkicmb ymeo-
peHozo HF 3pocmace 3i 3611bWEHHSAM pO3MIpy ocepedkd, 3pOCMAHHAM Mpu-
8a/10CMi 2aCIHHS, Md 3MEHWeHHAM KOHYeHmpayii ekazaHoi I'BP.

Tabauys 2.6 - Peayssmamu docaidxceHb mepmivHOI decmpykyii X1adoHis
3a daHumu Kidde International

TpusBa- -
KoHueHnTpa- | . TpuBa- | KoHueHTpanin-
Cuzs, % . JIiICTBh MO- . o .
I'BP 06 i ABAHHS JIICTh HuM nik HF,
) I'BP, % 06. A raciHH4, c MJIH 1
I'BP, c
32 2,9 ;aezﬁ; 13 1900
XnaodoH 13B1
48 Hema 8,0 50
JdaHux
81 9,9 4,1 10,0 4800
FE-25 11,0 HeMa 8 2000
JdaHux
4,0 5,0 2,8 6,5 3500
CEA-614 33 HeMa 329 29000
JdaHux
FE-13 12 12,7 53 11,0 S400
FM-200 5,8 7,1 3,0 55 4100
FE-36 53 6,0 2,2 7,0 6400
CEA-410 5,9 6,2 3,0 6,0 3700
Triodide 3,0 2,3 2,3 7,0 1000

Cnuparwyucb Ha HasedeHi 0aHl, MOXCHA OIliMu BUCHOBKIB, W0 3i
3MEHWEeHHAM KOHYeHmpayii okpemoi I'BP 3pocmae mpueasicmb 2dcCiHHA, |
810n08I0HO, 30inbWyemMbCsl KiabKicmb HF, wo ymeopremuvcss 8HACAIOOK
MepMIiuHO20 pO3KAAJaHHS X/AA00HY, a 8 pa3i 8UKOPUCMAHHS X/1A00HIE,
Wo xapakmepusyromuvcs 3HAYHO HUMCYUMU 3HAYEHHAMU Cue 1 € 6iabll
edheKmuBHUMU 0151 NONHCEHCO2ACIHHS, He0bXiOHa MeHWda mpusa/aicms 2a-
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CIHHA U ymeopremubcsi MeHwa Kiavkicms HF. B yinomy xaadoHu maromo
Maki xapakmepucmuku:

1. Bci xn1a0doHU He npo800simb eJleKMpPU4HUL CMPYM.

2. Bci xn1adoHu € 2a3zonodibHUMu ab6o weudko 8unaposyromscs 3a
38UYAlIHUX YMO8, HE YMBOPIOKYU 3ANUUKIE.

3. Bci x21a00HU /1e2K0 3pidHcyromucsl | Moxcymsb 36epicamucs nid muc-
KOM y 3pI0HCEHOMY CMAHI.

4. Bci x1a00HU MOoxCymb 36epizamucb I 8UKOpPUCMOBYBAMUCH Y CUC-
memax NOX#cexco2aciHHs, N0JIOHUX A0 cucmemM, y AKUX BUKOPUCMOBYHOMbCS
030HOPYUHIBHI X/1A0OHU.

5. Bci xnadoHu (3a suHsamkom HIFC-23) noguHHI 3acmocogysamuch
3 a30mMoM, 3a donNoMo2010 IK020 CMBOPHEMbBCSI MUCK 8 YCIMAHOBYI NOHCENHCO-
2aCIHHS, He0bXIOHUll 0151 8UNYCKAHHA 3pidaceHoi I'BP.

6. llicasa eunyckaHHs 'BP 3 ycmaHo8KU NOXicexc02aciHHA 8cl XA1a0do-

Hu, okpim cymiwi HCFC BlendA, 3Haxod0simbcs 8 2a30n00i6HOMY cmaHi abo
Yy cmaui piduHu, wo weudko 8UNAPO8YEMbCAL.

7. Bci anbmepnamusHi I'BP (3a sunsimkom FIC-1311) ymeoproomb 6i-
JblWe WKidaugux npodykmie mepmivH020 PO3K/AAOAHHA (20/1086HUM YU-
HOM, (PmMOpOB0OJHI0), HINC 030HOPYUHIBHI X/AA0OHU, 3 MUX CAMUX YMOB8
B8UKOPUCMAHHSA (po3Mip | mun nodxcedxci, mpusasicms nodagaHHs ['BP).

8. Bci anbmepHamuegHi xaadoHu (3a suHssmkom FIC-1311) maromb me-
HWY 802HE2ACHY e(heKmMUBHICMb, HiXC 030HOPYUHIBHI XA1adoHU. L]e npu3s-
800umb 00 36i1bwenHs 3anacy I'BP, Heob6xidH020 0151 00csi2HEHHS MAaKo-

20 camozo eghekmy.

AnemepuamusHi I'BP Ha ocHo8I 2a/102eH8y2/1€800HI8 3HAYHO pI3-
HIMbCS 3a NOKA3HUKAMU 8N/AUBY HA HABKOJAUWHE NPUpPodHe cepedosu-
we, 3a MOKCUKOJI02IYHUMU XApdkmepucmukamu, 8apmicmio pe4o08uHU,
06’'eMOM [ Macow 802He2ACHO20 3anacy, HeobXiOHUMuU 05 3axucmy o00-
HO020 Ul mo2o J 06’ekma. ['0/108HUMU hakmMopamMu, Wo 8NIUBAMb HA 8U-
6ip a1bMepHaAMuUBHO20 X/1a00HY, 3 MEMOI YUHEHHS HAUMEHU 020 eKO010-
2iYHo20 8naugy, € nomeHyias o30HopytiHieHoi dii ODP (Ozone Depletion
Potential), nomenyiaa 2a106a1bH020 nomenaiHHsa GWP (Global Warming
Potential) ma mpueasicmsb icHysaHHusi 8 ammocgepi ALT (Atmospheric
LifeTime). B mabauyi 2.8 HagedeHO 3HAYEHHS YUX NOKA3HUKIB 3a OAHU-

Mmu UNEP Ozone Secretariat. BukopucmaHHs desikux ¢pmopayz/1e800His,
30kpema epynu PFC, 3a80sku ix eeaukiii mpueasocmi icHy8aHHs 8 ammo-
cpepi ma sucokomy GWP, micmumb y cobi nomeHyianbHUll pu3uk nopy-
WeHHs1 amMmocgepHoi pisHosazu.
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Tabauys 2.7 - BoeHezacHi xapakmepucmuku X/1a00HIi8 ma desiKi xapakme-

pucmurxu X/1000HOBUX CUCMEM NOHCEHCO2ACIHHS

= 321 %] = s
- S E | © & €S oF
I 8| BE | 3 25 S
S © < ° = 5 m ™
ToproBe/ibHa | & ~| & S @ - = S A E %
Ha3Ba ’'BP Ha3Ba E gl £ | o g | 5 2 E =E U
Ta MO3HAYEHHA | & ] = ) > S E g X
T | S| £2] 2| § 5 22
s g- § o E = "E—' =
(&) = = 5
2anom 1301 |xaadon 13B1 32 38| 10 | 459 Z} 9 | 1082
e2asnoH 1211 |xnadon 12B1 4,3 | 52 10 H.O. H.O. H.O.
2as10H 2402 |xnadoH 114B2 1,9 | 23 10 H.O. H.O. H.O.
HCFC-124 |xnadoH 124; PE24 | 6,7 | 8,0 10 H.O. 13,4 1140
HFC-125 xaadod 125; FE25 | 81 | 9,7 10 H.O. 25 831
HFC-23 xnadoH 23; FE13 12,0 |14,4 10 20,2 42 860
X/1a0oH 227ca;
HFC-227ca FM-200 6,6 | 7,9 10 80 25 1150
HCFC
BlendA NAF-S-111 99 |11,9 10 18,3 25 900
HFC-236fa X;’E"gg” 236fa; 5364 | 10 |mno. 25 1200
FC-2-1-8 CEA308 73 | 88 10 89 25 1680
FC-3-1-10 |CEA410 59 | 71 10 7,8 25 1280
FC-5-1-14 |CEA614 4,0 | 48 10 H.O. 25 1520
FIC-1311 Triodide; CF 31 3,0 | 43 10 6,5 25 900

HOM,

H.0. — Hemd 0aHUX.

1) MiHimanbHa 802He2acHa KOHYeHmpayisi 0151 2aCiHHA H-2eNMAaHy.
2) BusHauyaembcsa MHOMceHHAM Cue HA Koedpiyienm 6e3neku 1,2.
3) MinimaavbHa pareemamusysanbHa KOHYeHmpayis 045 cymiwell nogimps 3 mema-

MixcHapoOoHi domosaeHocmi ma 0dii ypsdie oKpemux 8UCOKOPO38U-
HEeHUX KpaiH y mMalb6ymHbOMYy MONCYMb 8NJAUHYMU HA 3ACMOCYBAHHS 3d-
nponoHogaHux aabmepHamusHux I'BP. Hujcue HagedeHo makKi npukaadu:

1. lnanyemuvcs I'BP epynu HCFC (HCFC-124, HCFC BlendA) susecmu
3 sukopucmaHHss ma supobHuymea y 2020-2030 pokax y pO38UHEHUX
KpaiHax may 2040 poyi y kpaiHax, o po38Uu8aromuCsl.

2. Ha cbo200Hi 8 €8ponelicbkoMy coro3i ditomb 06MeHceHHS Ha 8U-
KopucmaHHs y nocexcozaciHui I'BP, siki Hasexcams do epynu HCFC.

3. Kiomcobkum npomokosaom 1997 poky pewosuHu 2pyn HFC ma PFC

(HFC-227ea, HFC-236fa, FC-3-1-10, FC-5-1-14), nopsad i3 SFs, diokcudom

113



gya/1eyr), MemaHoM, OKCudamu a3omy BK/AHYEHO 00 nepeqiky 2asis, ujo
He2amueHo 8N/1UBAHMb HA HABKO/UWHE NpupodHe cepedosuuie, i 06csieu
ix sukudie 8 ammocgepy po3guHeHUMU KpATHAMU MAE 6YMU CKOPOUYEHO.

4. Y CnoayueHux llImamax 00380/151€mbCsi 8UKOPUCMOBYBAMU peYo-
guHu epynu PFC (FC-3-1-10, FC-5-1 -14) minbKu y sunadkax, Koau iHwi
I'BP a6o iHx#ceHepHI piwleHHS € HeNnPUUHSMHUMU.,

Tabauys 2.8 - Exoso2iyHI ma moKcuko/o2ivyHi xapakmepucmuku ['BP Ha
OCHO8I X/1a00HI8

Ha3ea I'BP OOP GWP | ALT, pokn NO‘?)‘;I_" % LO‘L:)E;_" %
2as0H 1301 13,2 6900 65 5 7,5
canon 1211 30 HeMa HeMma HeMa HeMma 0
daHux daHux daHux aMux
oM 2402 6,0 Hema HeMma HeMa HeMa
daHux daHux daHux daHux
HCFC-124 0,02 620 6,1 1 2,5
HFC-125 0 3800 32,6 7,5 10
HFC-23 0 14800 243 50 50
HFC-227ca 0 3800 36,5 9 10,5
HCFC BlendA 0,05 1900 11,8
HCFC-22 HCFC-124 0,02 620 6,1 10 10
HCFC-123 0,02 120 1,4
HFC-236 fa 0 9400 226 10 15
FC-2-1-8 0 8600 2600 30 30
FC-3-1-10 0 8600 2600 40 40
FC-5-1-14 0 pema pema 18 18
daHux daHux
FIC-1311 0,0001 <1 0,005 02 0,4

Takooxc y mabauyi 2.8 HasedeHo daHi ujodo NOAEL (No Observed
Adverse Effect Level) ma LOAEL (Lowest Observed Adverse Effect Level).

NOAEL - ye koHyeHmpauyis, 3a sIKOi 8 ymMo8ax cheyia/abHUX mecmia
He cnocmepizaemuCsl WKIOAUBUU 8N/AU8 HA H00UHY.

LOAEL - HaliMeHwa KoHYeHmMpayis, 3a s1Koi 8 ymoeax cneyiaibHux
mecmis cnocmepizaemubcsi WKIOAUBUU 8nau8 Ha JAKJuHy. [las1 gmopsyaieso-
JHi8 OCMAHHS KOHYEeHMpayisi 8U3HAYdeMbscsl 30e6i1bW020 8N/AUBOM hapie
pevosuHU Ha kapdiocucmemy JAHOQUHU. []esIKi 3 a1bmepHAmMuBHUX XAA00HIE,
30kpema HFC-23 ma FC-3-1-10, matomb 0ydce He3HaYHy KapdiomoKCcU4Hicmb.

IcmopuyHo cKaa10cb MAk, Wo 3aMIHHUKU 030HOHeb6e3NneyHUx X/da-
JdOHIB, 1K Npasu.10, He BUKOPUCMOBYBAAUCH 015 YlaeU NOHCeH02ACIHHA Y
KOHYyeHmpayisax, wo nepesuwyroms pieeHb NOAEL. BukopucmdaHHA y
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NPUMIWEHHAX 13 AH0bMU A/1bMEPHAMUBHUX X/1A00HI8 Y KOHYEHMpPAayisix
8id pieHss NOAEL 0o piseusi LOAEL 00380/151€embcs AuWie 3a yM0O8 HASI8HO-

cmi 8i0no8IidHOI cuzHaAai3ayii ma modxcaugsocmi opearidayii weudkoi esa-
Kyayii atodetl. CyvacHi docaidxiceHHs dogenu, ujo 8 makux sunadkax Mo-
JHCAUBE MAKONHC 3ACMOCYBAHHA XAA00HI8 Yy KOHYeHmpayisx, ssKi nepesuuyy-
romb pigenb LOAEL.

2.3.2 IHepTHI po3pigKyBayi

Po38umok eko0/102IYHO Yucmux 8UpOOHUYMS8, HCOPCMKICMb MINHCHAPO-
JHUXx cmaHdapmis 3 6e3neku xummeodisiibHOCMI /00UHU 8I0KpUBAMb
8EAUKI MO}CAUBOCMI WO 00 8NPOBAONHCEHHS 802HE2ACHUX 2A308UX CKAA-
018 — ik mpaduyitiHux IHepmHux po3pioxcysayie, mak i iH2i6imopie H08020
NoKo/iHHA. bazamvox ekazaHux suuje Hedo/1iKie no3bas/ieHa IHWa epy-
na I'BP - iHepmui po3pidacysaui. [Ipedcmasnukamu yux I'BP € diokcud
gya/ieyro, a3om, ap2oH ma ix cymiwi. L[i pevo8uUHU € HEMOKCUYHUMU, He
YMEopHHMmMb MOKCUYHUX NPOJYKMIi8 mMepMIYH020 pO3KAA0aHHS, He pyu-
HYIOMb 030HO8020 WAapy mda € 6i1bw doCMynHUMU i dewesuMmu.

Hali6inbw nowupeHum iHepmHuMm po3pidicysavem € 8y2AeKUcAull
2a3 (diokcud syaneyro, CO ). Bin 6y odHicro 3 nepwux I'BP, sika 3anpo-
NOHOBAHA 0151 2ACIHHA Noxcedxc. Y pi0KkomMy cmaHi 3a KIMHAMHOI memnepa-
mypu CO2 modce 3Haxodumucw nid muckom 5860 klla ceoix napis (eazoeoi
¢a3su). 3a pizkozo nadiHHA mucky (npu 8uxodi 3 602He2acHUKI8 abo 6a-
/s0HI8 ACTII y nosimps) pidka ¢asza 8yzsekucsn02o0 2a3y nepexodums )y
meepoull cmaH (8ya/eKucaA0mHull cHie), a nomim (3a KIMHaGmMHux ymos) 8y-
2/1eKUC/I0MHUL CHI2 WBUOJKOo nepexodums y 2a30n00i6Huli cmaH. CO 7 8u-
kKopucmosyrwmsb sik y ACI'II i3 6a/10HaMu 8UCOKO20 MUCKY, MAK I 8 yCMAHO-
8KAX 3 130mepMIYHUMU eEMHOCMAMU (6e36a/s10HHe 36epicaHHs), de CO
36epicaemubcs y 3pidiceHOMy cmaHi 3a HU3bko2o mucky (1400-1900 klla)
3a memnepamypu 6au3vko -20 °C.

Paxisysimu cCKaHOUHABCbKUX KPAiH 015 3aMIHU X/1a00HI8 6Y./10 3a-
NponoHOB8aHO pevyo8UHy nid Ha3eow «Inergen», sika micmumbs 52 % azomy,
40 % apeoHy ma 8 % CO : i € ekos102i4yHO 6e3nevHor0. B pa3i cnpayosaH-

H51 yCMAHOBOK, 3aps10HCeHUX YUM 2a30M A60 IHWUM IHEPMHUM PO3pidHcy-
gauem, 8MIicm KUCHIO 8 nogimpi 3Huxcyemuocsi 321 % do 13-12 %, i mum
camum nikeidyemucs noxcesxca. Hasenicmos CG; y ckaadi «Inergen» cmumy-
JI0€ noz2aubsaeHe OUXAHHS, Wo 00380/51€ AHWOUHI 8UMCUMU HABIMb 3a
KOHYeHmpayii kucHwo 8 nogimpi 12 %. 3apas «Inergen» Habys nonyasp-
Hocmi 8 HimewuuHi, Aecmpii ma kpaiHax CkaHOuHasii.

Y sunadkax, ko.au € Hebe3neka ymeopeHHsl BUOYX08UX HIMPUOHUX
cno/yk nid vac 2acinHa makumu I'BP, saki micmsamb azom, 8UKOpUCmMogyomso
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IHepmHi po3pidicysaui, Ao ckaady AKUX azom He 8X00Uumb, HANPUK/AAd HA
OCHOBI apP20HY.

Tabauysa 2.9 - Xapakmepucmuku iHepmHux po3pidicyeavie ma cucmem

NOXMCEHCO2ACIHHA
Hassa I'BP IG-541| IG-55 1G-01 1G-100 Aiokcup
BYTJIELIO
TopzoeenvHa Hazea 'BP Inergen | Argonile | Argotec | NN100 CO;

Ximivuuii  ckanad, % 06.
Azom (Nz), ApeoH (Ar), [lio- 52408 | 50500 01000 | 10000 00100
kcud gyasaeyro (CO2)
MoussipHa maca, 2/Mo1b 34,0 34,0 39,9 28,0 44,0
Temnepamypa kuniuus, °CU| -196,0 -196,0 -185,9 -195,8 -78,5
I[lumomuli 06’em 2a3y npu

20 °Ci101,3 klla, m 3 /kr?) 0,697 0,708 0,602 0,858 0,54

Cue (H-2cenmau), % 06 29,1 32,2 37,5 33,6 21,0

Cus, % 06 34,9 36,8 45,0 40,3 35,7

Cug (MemaH), % o06. 43,0 rema 55,8 37,9 |Hema daHux
daHux

Hopmamuena gﬁﬂeZJ\fzamusy: 473 HeMma 614 417  |Hema damux

8a/1bHA KOHYeHmpayis, % o4. daHux

Konyenmpayis I'BP, 3a sikoi
docsicaemucsi  KOHYeHmpa- 42,8 % o6.
yist kucHo 12 % (NOAEL 3))
Konyenmpayia I'BP, 3a sikoi
docsizaemuvcst KOHYeHmpayis 52,3 % oe.
kucHio 10 +% (LOAEL ¥)
1) MiHimMaabHa 802He2acHA KOHYeHmMpayis 0415 2aciHHS H-2enmaty.

2) Busnauaemuvcst MHOMCEHHAM 3HaYeHHs C ue Ha Koegbiyienm 6e3neku 1,2; 04 dio-
Kcudy 8ya/eyro — MHOMCEHHSM Ha KoeiyieHm 6e3neku 1,7.

3) Anasa I'BP, kpim diokcudy 8yaiaeyro, Uysi koHyeHmpayis eionogioae NOAEL.

4) /lnsa I'BP, kpim diokcudy 8yeseyto, ysi koHyeHmpayis eionosidae LOAEL.

/a5 diokcudy 8yasaeyro koHyeHmpayis, ujo gionosidae LOAEL, cmanosums 5 % 06.

Y 6azamvox sunadkax 2aciHHs 8106Y8aEMbCS 8ce 3a 3HUNCEHHS 8Mi-
cmy KucHio Huxcye 15 %. B pa3i eukopucmaHHs iHepmHux po3pioxcyeayis
Y NpuMiujeHHsX i3 1100bMU KOHYeHMpayisi KUCHIO NOBUHHA bymu He Me-
Hwe 10-12 %, a koHyeHmpayis diokcudy g8yaieyio — He bi1bwe 5 % o6.
51 epekmuBH020 2aciHHA MAIOYUX Mamepia/ie ma pe4o8uH, Wo Xapak-
mepu3yromusCcs WUPOKUMU KOHYEHMPAYIUHUMU MEeHCAMU NOWUPEHHS NO-
AYM’s1; KOHYeHmpayisi KUCHIO He N08UHHA nepesuujyeamu 5 %. Bukopuc-
MAaHHS IHEPMHUX po3pidxcysayis y yux sunadkax € Ma/10e@eKkmuHUM.
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llopisHOYU XapakmepucmuKu IHepmHux po3pioxcysavie ma XAd-
JOHI8, MOJXCHA 3pO6UMU MAKI BUCHOBKU:

1. IHepmHi po3pidicysaui y ceoill nepesadcHil 6i1bwiocmi 36epiza-
HOMbCsl Nid BUCOKUM MUCKOM; 015 iX 3aCmMOCy8aHHs HeobXidHa 6iibuia po-
3paxyHKo8a Maca, a 0mjce nompibHo 8UKOPUCMO8Y8amu cneyiaibHi EMKO-
cmi, po3paxo8aHi Ha 810N0BIOHUTI MUCK.

2. Y cucmemax 3 HEpMHUMU po3pioncy8a4amu B8UKOPUCMOBYHOMb
npucmpoi 015 3HUMCeHHs1 Mucky (pedykmopu), Wo po3mauio8yromucsi 61151
p03n00ianb4020 mpyb6onpogody. Omaice, 3HUHCYHMbCS 8UMO2U 00 MOBWUHU
CmMIHOK mpy6onpogody ma po38°sa3y1omucs npobaeMu, ujo No8’s13aHi 3 8uU-
COKUM MUCKOM.

3. IHepmHI po3pidxcyeaui He 3a3HAOMb MEePMIYHO20 PO3KAAOAHHS 1
mMomy He ymeopHHmb WKIOAUBUX NOGIYHUX NpodyKmis.

4. llJo cmocyembcs i3ion02IYHO20 8Nn/aU8Y, MO OCHOBHOK Npob.Jie-
MOHK Nnid Yac 3acmocy8aHHs IHepMmMHUX po3pidicysayvis y NpuMiujeHHsIX i3
JH00bMU € 3HAYHE 3HUNCEHHS KOHYeHmpayii KucHw. /o dessKux IHepmHux
po3pidixcysayie 860051mb obmedxceHy 0o6asKy OJiokcudy 8ya/aeyr, uo
CMUMYAKE N02AUb/AEHE OUXAHHSL.

Jesaki nopigHsANbHI XapakmepucmuKu cucmem 2a308020 NOXCEH02ad-
CiHHS1 HagedeHo 6 mabauyi 2.10.

Tabauys 2.10 - umomi eumpamu I'BP y cucmemax 2a308020 noscexcoza-
CIHHA

[luTomuii 06'em | HopmaTuBHa Mrgp
HaszaI'BP |mpu 20°Ci101,3 | KoHLeHTpaLis, Kr /M’3 Mrgp/Mxn.1381
klla, M3 /kr % 00.

Xnadou 13B1 01613 3,8 0,24 1

XnadoH 114B2 0,0917 2,9 0,33 1,4
HCFC-124 0,1708 8,0 0,51 2,1
MEC- 125 0,1971 9,7 0,55 2,3
HFC-23 0,3409 14,4 0,48 2,0
HFC-227ea 0,1373 7,9 0,62 2,6
HCFC BlendA 0,259 11,9 0,52 2,2
HFC-236 fa 0,1528 6,4 0,45 1,9
FC-2-1-8 0,114 8,8 0,85 35
FC-3-1-10 0,186 7,1 0,41 1,7
FC-5-1-14 0,066 4,8 0,75 3,1
FIC-1311 0,1238 3,6 0,30 1,3
Xnadon C318 0,1190 7,5 0,68 2,8
SF6 0,1545 10,0 0,72 3,0
ﬁ}’g’“"a ayene 0,532 35,7 0,82 34
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Kpim Hasedenux suwe e2asis, 8 YkpaiHi cepmugikosaHuli 2a3 FM-
200y ckaadi ycmaHosku K/]-200. [Iops0 i3 8ucokorw egpekmugHicmio 8Ka-
3aHOI 802HezdacHOi pe4osuHU (06°eMHa B802HezacHa KoHyeHmpauyisa -7 %
00.), 6oHa Mae€ ps1d HedoiKis.

IlepcnekmusHoro 'BP, 6e3neuHol0 3a 8n/iu8oM Ha J00UHY U 030-
Hosull wap 3emai, caid esaxcamu INERGEN (6inbw 6e3neyHull, Hixc azom
abo apeoH): 6e3neuHa Kiabkicmo COz; wo exodumb do lio2o cKaady, 8u-
KAUKAE y AHOJUHU eheKm MUMOBIIbHOI 2inepeeHmusiyii AezeHs. Ilpu
emicmi 8 nogimpi CQ y Kiabkocmi 3 % duxaHHs npuckoproemucs y dea pa-
3U, WO cuz2Ha.i3ye npo Hebe3neky I 00380.5€ 36epecmu HUMMEQIsiNb-
HICMb 3a HeAOCMAaMmMHOCMI KUCHIO.

Bochnezacna pevosuna INERGEN s8451€ co60i0 cymiul mpbox 2asis,
ska micmumbs 52 % azomy, 40 % apzoHy i 8 % diokcudy 8yasaeyto. IHepzeH
He 8n/uUBaE HA 8micm 030HYy 8 ammocgepi, He 3aAUWAE XIMIYHUX NOXid-
HUX, € HEMOKCUYHUM ) 6y0db-sikux KoHyeHmpayisx. Peuosuna INERGEN
3a6e3neyye 2aCiHHs WASIXOM 3HUMCEHHSI KOHYeHmMpayii KUCHH Hudc4e pi-
8Hsl, Wo niompumye 2opiuHs. I1id yac nodaui yiei 'BP ymeoprwembcs cy-
Miw 2a3is, Wo 00380.151€ NOOUHI, IKA nepebysac y NpuMiujeHHI, Hopma-

/AbHO duxamu. BkazaHa T'BP 3Hujicye KoHYyeHmpayiro KucHw do 12,5 %,
00HOYACHO 36i1bWyHYU 8micm d8ookucy 8yaieyto 00 4 %. 36i1bweHHS
emicmy 0800KuUCy 8ya/eyl npugodumbs 00 mo20, Wo 3pocmae 30amHICMb
OpP2aHI3My NO2/AUHAMU KUCeHb. /[800KUC 8y2/1eyt0 CMUMYA0€ OlabW 2/1U-
6okul I WeudKull nodux 0151 KoMneHcayii HU3bKO20 8MICMYy KUCHIO 8
ammocgepi.

OcHogHa cucmema ckaadaemsbcsi 3 602He2ACHO20 azeHmda, wo 36epi-
2aemuvca y cmasesux 6a/10HAxX 8UCOKOoi miyHocmi. /[las1 nodavi 8KA3aHoi
I'BP 8 Hebe3neyHy 30HY BUKOPUCMOBYIOMbCS PI3HI munu npus8ooHuX
npucmpois, ik pyvyHux, mak i asmomamuyHux. BoeHezacHa pevosuHa no-
daemucs 8 30HY 2aCIHHA Yepe3 Mepexcy mpybonpogody. Tuck 3anpas/ieH-

Hs 6a10Ha cmaHosums 15000 klla npu 21 °C.

3acmocysaHHs a3omy 0151 2ACIHHS NO}CeHC BU3HAYAEMbCS 0CO6.1UBO-
CMSIMU MEeXHO/102IYH020 Npoyecy 8UpObHUYMEd, yMO8AMU NOWUPEHHS
NoJXCedHCl, B1ACMUBOCMAMU 20PHOYUX PEYOBUH [ MamepiaJis, siKi € 8 06icy y
8UPO6HUYMBI, @ MAKONMC YMOBAMU, W0 BUKAOYAIOMb MO}AUBICMb BUKOPU-
CMAHHS 0151 2ACIHHS IHWUX B02HE2ACHUX PEY0BUH.

2.4 3anipHo-nyckoBi npuctpoi ACI'TI

Koncmpykyis ACT'TI noguHHa 3abe3nevumu K HAOIliHe 36epi2aHHs
I'BP y eMHOCMSAX npomsi20M mpueas/1020 4dcy, Yacmo 8 yMo8dx Ce30HHO20

KO/UBAHHs1 memnepamypu, mak i 6e3gidmosHuti eunyck I'BP npu cnpa-
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YHBAHHI cucmeMu 8Us18/eHHA nojcedxci. [l Ybo2o 8UKOpUCmogyroms 20-
J108KU A8MOMAmMu4H020 8UNYCKy 3apsidy pi3HOI KOHCMPYKYIL.

2.4.1 T'os10BKa aBTOMaTU4YHA AJ11 BUNYCKY 3apaay 'AB3

3anipHa 20/108Kd
I'AB3 (puc. 2.1) npu3Haue-
Ha 0151 BUNYcKy 3apsdy 60-
eHezacHoi peyosuHu (I'BP)
3a kKomaHdow 8id asmoma-
muyHoi abo ducmaHyitiHoi
cucmemu nycky.

Y uepecosomy pesxcumi
guxid I'BP i3 po6o4ozo 6a-
JI0Ha nepekpumull 3anip-
HOW MeM6paHoKw 2, npumu-
CHymorw 00 n/iockoi nosep-
XHI Kopnyca eatikorw 3. Had
MEeMOPAHOI  8CMAHOB/1€HO
nycmomiay gpe3y 4 3 nopu-
HesuM npugodom 5.

Jlnsa  ekawveHHs — 2o0-
s108KU U sunycky I'BP y no-
pOJXMCHUHY «A» Had nopu-
HeM No0aemMbCs CMUCHEHULl
2a3 (nosimpsi) 3 nyckogozo
6a/10Ha. 3ycunnsim cmucHe-
HO20 2a3y nopuieHb 5 pa-
30M 13 (hpe3ow nepemiwa-
embcsi doHu3y. HuxcHim 3a-
20cmpeHuM KiHyem (ppe3sa
npopizae memopaHy 2, i 'BP
no cugouHiti mpyoyi 8 ue-

ﬁ do.kos1ekmopa

%ﬂ ‘ \ «A»

«b»

Puc. 2.1 - 'onoBka Bunycky 3apaay I'AB3:

1 - membpaHa 3anobixcHa; 2 - membpaHa 3anip-
Ha; 3 - eatika; 4 - ppesa; 5 - nopweHb npusoda
¢pesu; 6 — wmyyep sunycky I'BP; 7 - wmyyep
3apsidxceHHst; 8 - cugpoHHa mpybKa

pe3 nycmomiay gppe3y Hadxodums y 2a308ull Ko/1ekmop vepe3 wmyyep 6. Y
MOMEHM NPOKOABAHHA MeMbpaHu ¢pe3oro 2a3u I'BP moxcyms npopea-
mucsi 8 NOpoXCHUHY nid nopuiHeM «b». 3a pieHUX MUCKI8 y NOPOHCHUHAX
«A» [ «b» pyX NOpWHS NPUNUHUMbBCA U NOPUWEHb BUABUMBCS 3AMKHEHUM,

a MembpaHa po3kpumor He 0o KiHys. /las 3anobicaHHsl 3anupaHHio no-
PUWHS NOPOAHCHUHA «By cnoayvaemubcs 3 ammocpeporo yepes c8epOoaiHHA 8
kopnyci. ['os108ka po3paxosaHa Ha 00HOKpamHy diro. Ilicas nycky 8id6y-

s8aembucsi nogHull eunyck I'BP.
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lonoeka 'AB3 mae 3ano6ixcHy membpaHy 1, po3paxosaHy Ha 2pa-
HUYHUl muck 23-24 Mlla. Axwo 3 siKoicb npu4UHU MUCK y 6a10HI nepe-
BUWUMb 2pAHUYHE 3HAYEHHS, MO 3anobidcHa MemMbpaHa 3pyluHyemuvcs U
3abe3neyums ckudaHHsi I'BP y HecnpasHomy 6asoHi. LJum nonepediica-
€MbCS NOMU/IKOBE CNPAYb0B8Y8AHHS IHWUX 6A/10HI8, 06’ €OHAHUX 8 OOHY
6amapero.

Jas1 npusedeHHst 20,108KU 00 8UXiOHO20 CMAHY HeobXxiOHA 3aMmiHa
3anipHoi (3anobixcHoi) membpaHu ma ¢ppe3u 8 3a800CbKUX YMOBAX.

Jas 3apadxiceHHss 6an10Ha nepedbaveHull wmyyep 7 3 KY/AbKOBUM
380POMHUM KAANAHOM.

Konmpoab pob6ouozo mucky 6ai0Ha 30iUCHIOEMbCS 3a NOKA3HUKAMU
MAHOMemMpa, yCmaHo8/eH020 Ha cneyiasnbHo nepedbaveHe Micye 8 20/108YL.

2.4.2 To/10BKa aBTOMAaTU4YHa AJ1s1 BUNyCKY 3apsaay T501

3anipHa 2onoeka T501
! (puc. 2.2) npusHaveHa 0.5

%ﬂexmopa sunycky 3apsidy I'BP 3a kKo-
\ MAHOO 8I0 a8MOMAMUYHOI,
A ducmaHyitiHoi abo py4Hoi cuc-
memu nyckKy.
«b» Y uepzogomy pescumi su-
xid I'BP i3 po6o4ozo 6as0Ha ne-
8 pekpumull 3anipHow Mmemb6pa-
HOKW 3, npumucHymoto 00 n/oc-
9 Kol nosepxHi kopnyca 2aliKor
/ 4. Had mem6paHoo ecmaHosie-
HO nycmomiay ¢pe3y 5 3 nopu-

el L HeguM npusodom 6. [Ipyscuna 8
1 - ympumye nopuwieHs 6 y Kpatu-
T~ / 11 HbOMY BEPXHbOMY NOJONCEHHI U

BUK/IHYAE MONCAUBICMb 3IMK-
HEHHsI ma 8unadkogozo YWKo-
dixceHHs ¢pe3u abo 3anipHoi
MeMO6pPAaHU nid Yyac mMpaHcnop-
myeaHHs1 6a/10Ha.

J14 asemomMamu4Hoz2o
1 - Kopnyc eos08ku; 2 - wmyyep nycky; A P 3
3 - membpaHa 3anipHa; 4 - zatika; 5 - ¢ppesa; BKAIOHEHHA 00 20/103"_{” nooa-
6 - nopweHb npugoda ¢pesu; 7 - Kpuuwka €EMbCSt cmucHeHe nosimps (2as)

Kopnyca; 8 - npyscuHa; 9 - MexaHiam pyuHozo 3 NYCK08020 6a/10Ha (niponam-
nycky; 10 - nopweny; 11 - MembpaHa poHa) yepe3 wmyyep nycky 2.

Puc. 2.2 - T'onoBka Bunycky 3apaay T501:
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CmucHeHe nog8imps no 8epMuUKA/IbHOMY KAHA/Yy HA0X00UMb Y NOPOHCHUHY
«A» Had nopwHeM 6. 3yCuaAAM CMUCHEH020 NOBIMPS NOpWeEHb 6 pa3oM I3
¢pe3or 5 nepemiwyjaemuvcss doHu3y. HudcHim 3azocmpeHum KiHyem ¢pesa
npopizae membpany, ii 'BP no cugouHiii mpy6yi uepe3 nycmomiay ¢pe3y
Hadxo0ums y 2a308Ull KOJIEKMOp Yepe3 wmyyep Kpuwku kopnyca 7.

Y 20n108yi nepedbavernuti mexaHiam pyuHozo nycky 9. Akwo Hamu-
CHYyMu Ha 2yM08Ull 3aXUCHUU KOBNAYOK MeXaHI3My, mo nopuieHb 10 ne-
pemicmumuscsi3 ycmaHo8/AeHOK HA HbOMY 204KO0H. [osKa npokosiumo
Mmembpany 11, sucokuti muck i3 po6o4oz2o 6a/10Ha Hadilioe 8 NOPO*CHUHY
«A» nopwiHe8020 mexaHi3My 6, | 8106ydemubCsl Nyck 20/108KU.

l'osnoeka pospaxosana Ha odHokpamuy Oiro. Ilicass nycky eidéyesa-
embcss nogHutll sunyck I'BP. /lasi npusedenHs1 204108KU 00 8UXIOHO20
CmMaHy HeobXidHa 3amiHa 3anipHoi Memb6paHu (Memb6paHu py4yHO20 nyc-
Ky) i ppe3u 6 3a800cbKUX yMOBAX.

Jas 3apsadxceHHs 6a10Ha nepedbaveHull wmyyep i3 Ky/JbKO8UM
3860POMHUM KJAANAHOM.

Konmpoab pobouozo mucKy 6as10Ha 30ilUCHIOEMbCA 3a NOKA3HUKAMU
MAHoMempa, yCmaHo8/1eH020 Ha cneyiasabHo nepedba4eHoMy Micyi 8 20108YL.

2.4.3 T'o1oBKa-3zaTBOp I'3CM

3anipHa 20/108Ka
I'3CM (puc. 2.3) npus-
HayeHa 0/ BUNYCKY
3apsidy I'BP 3a komaH-
dorw 8id aemomamu4Hoi,
ducmanyiiiHoi abo pyu-
HOI cucmemu nyckKy.

Y uepzosomy pe-
acumi euxid I'BP i3 po-
604020 6a/10HA nepek-
pumutl 3anipHuM Kaa-
naHoMm 1, ujo 6,10KyemMob-
cs1 8 3aKpumomy noJo-
HCEeHHI MexXaHIYHUM 3d-

nipHUM NpUCMpPOEM.
3anipHultl npucmpiii
B8K/IOYAE KOPOMUC/O0 7, Puc. 2.3- I'ostoBKa - 3aTBOp '3CM

HAMAXCHUU 26UHM 6 [ 1 _ypanay 3anipHutll; 2 — niponampoH; 3 — NOPUIEHb;
3acysKy 5, ska o0Ho4a- 4 - sadciab nosopomuull; 5 - 3acyeka; 6 - 28uHm
CHO BUKOHYE (PYHKYII0 HamsixcHul; 7 - Kopomucao; 8 - mpybka cugoHHa
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oci saxceas 4. Kopomucsao ¢ikcyemucs gid nosopomy 3acyskoro 5. 'eunm 6
VKpPYUyeEMbCs 8 KOpomuc/ao 7 1 3abe3nevye 2apaHmosaHe 3ycujisl 3d-
Kpummsi KaanaHa 1.

A5 ekaroueHHs1 2onoeku U eunycky I'BP Heob6XxidHO nogepHymu
Hazopy eaixcinb 4. O0HOYACHO 3 NOBOPOMOM 8axcesasl NPOBEPMAEMbCS 3d-
cyska 5 i 38i/1bHs1€ Kopomuc/o 7. I1id dieto Hadauwko8o20 mucky po6o-

Y020 6as10Ha 3anipHull kaanan 1 nepemiwjaemscs U gidkpusae docmyn
I'BP do 2a308020 kKos1ekmopa.

Ilosopom sascenss 4 iekawueHHs 2oa08ku I'3CM mosxce 30iticH08a-
mucst 8pyYHy ab6o agmomamuyHo. [JAs agmomMamuyHo20 NycKy 8UKOPUCMO-
8YEMbCSI MEXAHIYHA A60 NHEBMAMUYHA CNOHYKAJ/IbHA cucmema. Y nepuiomy
sunadky nosopom gaxcess1 4 30iliCHHEMbCA MPOCOBO MEXAHIYHOW CNo-
HYKA/1bHOK cucmemoro. A y dpyzomy sunadky nio nopuieHb 3 N00aEmMuCs
muck 8id niponampoHa 2 a6o 8i0 NnHe8MAMu4H020 NYCKO8020 6A/0HA.

losno0eka pospaxosana Ha odHokpamuy Oiro. Ilicas nycky eidéysa-
emucst nosHull sunyck I'BP. [Ipu 3anpagaeHHi 6a/10Ha KOpoMUc/a0 ecma-
HOB/IKEMbCA HA 304CYB8KY, d HaMsXCHUU 2e8uHm gidnyckaemucs. I1id dieto
3yCuas NPYHCUHU 3anipHUll KAanaH nepedysae y 8i0KpumoMy no/o-
stceHHI. Ilicass 3aKiHYeHHS 3apA0HCAHHS HAMSNCHUL 28UHM 3AKPY4YEMbCA
i3 3a0aHUM 3yCUAASAM.

Konmpoab pobouozo mucKky 6as10Ha 30ilUCHIOEMbCA 3a NOKA3HUKAMU
MAHOMempd, yCMAaHo8.,/1eH020 HA cneylia/abHo nepedbaveHe micye 8 20,108

2.4.4 Tos10BKa 3anipHa K/JIaIaHHOTO TUITY

AHani3 nokasye, ujo npakmuyHo y ecix Hogux ACI'Il 3 enekmpuyHuM
NYCKOM 3aMIiCmMb NiponampoHIi8 cmaJu 3acmoco8yeamucs eA1eKmpoMazHimHi
K/a1anaHu. 3acmocysaHHsi 8 3anipHo-nyckogux npucmposix (3III1) eaekm-
POMA2HIMHUX K/AAanaHie 3HauyHo nosaezulye ekcnayamayiro ACI'IL. Kpim mo-
20, MAakKi npucmpoi Marvmv MOHCAUBICMb [ NHEBMAMUYHO20 NYCKY. Y YboMy
8UNAOKY 3aMicMb e/eKMpPOMAZHIMHO20 KJAANaHa 8CMAHO8/1I0KMb Npu-
cmpitl nHe8BMamu4Hoz2o nycky 6e3 amiHu koHcmpykuyii 31111 e yinomy. Taki
ACTTI maromb mModxcaugicms 30ilicHHO8amMU KOMOIHOBAHUU NYCK: 8BiI0Kpummsi
31111 nepwiozo mody/a5 npo8odumbubcs 810 cnpay8AHHS €J1eKMpPOMAZHIm-
HO020 K/1anaHa, d 8CiX IHWUX - 3a 00NOM02010 NHEBMAMUYHO20 NYCKY, WO
3HAYHO 3HUMCYE EHEP20CNOHXCUBAHHS €/1eKMPOHHUX 0/10KIi8 NYCKY.

3anipHa 20108Ka kaanaHHo20 muny (puc. 2.4) npusHaveHa 045 8u-
nycky 3apsidy gocHezacHoi pevosuHu (I'BP) 3a komaHdow eid asmoma-
muy4Hoi abo ducmaHyitiHoi cucmemu nycKy.

Y uepzosomy pesxcumi suxid I'BP i3 pobouozo 6a.s10Ha nepekpumuti
3anipHuUM KaanaHom 2. 3anipHull K1anaH 6J10KyeMuvCsl 8 3aKpumomy no-
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JIOMCEHHI W/AAX0M nodayi yepe3 dHukaep 6 8UCOKO20 MUCKY 3 po604020
6a/10Ha 8 Kepo8AaHy NOPOMCHUHY «A». CnOHYKA/AbHUlUl KAanaH 3 3akpu-
mutl. 3ycuaaam mucky ma npyxcuHu 5 3anipHull KaanaH 2 npumucHymut
do cidaa ii nepekpusae kaHa. sunycky I'BP y ea3osuli kosiekmop.

do kosekmopa

: = |

Puc. 2.4 - I'os10BKa 3anipHa KJIalaHHOr'O TUILY:

1 - kopnyc; 2 - kaanaH 3anipHull; 3 - KAanaH CNOHYKAAbHUU; 4 — NpyicuHa;
5 - npyscuna; 6 - sHcuksaep

s 8kaoueHHs 2on08kuU U sunycky 'BP Heob6Xi0HO HAMUCHymu Ha
cnoHyka/abHull KaanaH 3 eHu3 do ynopy. lloposxcHuHa «A» 3’edHyembCs 3
ammocgeporo, U muck y Hill 3meHwyembscs. I1id dieto 3ycuinsi 8ucokozo
mucky po6o40o20 6a/10Ha 3anipHUll KAAnaH nepemiuaemscsi Haz2opy 00
ynopy U 8idkpusae kaHas sunycky I'BP i kaHas1 nHeeMamu4H020 3anycky
CYCIOHb020 3anipHO20 NpUCMpoK. Y KpallHbOMy 8epXHbOMY NOJ0HCEHHI
3anipH020 KAANaHa 2 HUMCHIL mopeyb CNOHYKA/IbH020 KAanaHa 3 nepek-
pusde omsip xcukjaepa 6, i nidxicuB/AeHHs KEPOBAHOI NOPOHCHUHU «A» 8U-
COKUM MUCKOM NPUNUHAEMbCA. 3YCUAAAM BUCOKO20 MUCKY 3anipHull
K/AANaH ympumyemucsli y KpauHIiM 8€pXHIM NOJ0XCEHHI. Y Mipy eunycky
I'BP muck y po6o4yomy 6a10HI BMEHUWYEMbCS, U KOU 3YCUAIS1 MUCKY cma-
He MeHule 3yCUN/I5l NPYHUHU 5, KaanaH 2 3akpusaembucs. Y 6a/10HI 3a1u-
wumbcsi HesunyujeHut 3a1uwok I'BP.

l'ono0eka po3spaxosaHa Ha 6azamopasosy dito. 3anipHull kKaanaH 2
MONCHA 3aKpumu 8 6y0b-Kull MOMEHM 8UNYCKY 3apsdy, AKujo idnycmu-
mu CcnoHyKa/abHull kaanav 3. I1i0 diero npyxcuHu 4 CNOHYKAa/AbHUll KAQ-
naH nidHiMemwvbcss HaA2o0py U B8EPXHIM NACKOM 3AKPUE CNOJYYEHHS Kepo-
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8AHOI NOPOHCHUHU 3 AMMOCPHEPOK), A HUKCHIM MopyeM 8I10KpUE nideedeH-
HSl 8UCOK020 MUCKY 4epe3 Jcuk/aep 6 y Kepo8aHy NOpOXCHUHY «Ax. Ilid
8N/AUBOM 3YCU/S51 BUCOKO20 MUCKY 8 NOPOHCHUHI «A» I npyxicuHu 5 3ani-
PHUU KAanaH 3aKkpueEMuwCs i unyck 3apsi0y NpunUHUMbCAL.

BKaW1eHHS 20108KU Modice 30ILICHI0O8AMUCA MEXAHIYHUM, NHEBMA-
MU4YHUM ab60 eAeKMPUYHUM NPUCMPOEM, U0 HABEPMAEMbBCSA HA BEPXHIO
pi3b608y 0is1HKY Kopnyca 1 20/108KU.

[1id vac 3apsdxiceHHs1 6a/10Ha HE06XIOHO HAMUCHYMU CNOHYKA/IbHU
kaanaH. O0HaK npu Yybomy 3anipHull KAANAaH 3aAUWUMbCS 3aKPUMuUM,
OCKI/IbKU 3YCu//1s1 MuckKy 8 6a/10HI HedocmamHbo, Wob nepebopomu 3y-
cuanst npyyxcuHu. Ilpu niokawuveHHi HACOCHOI cmaHyii 3anipHull Ka1anaH
8I0MUCKAEMbCS1 BUCOKUM MUCKOM 1 yMPUMYEMbBCS Y 8EPXHLOMY NOJAOHCEH-
HI muckom 2a3zy (piduHu) 0o nosHoz2o 3apsidxceHHs. llicas 3aKiHYeHHS
3apsi0HCceHHs] CNOHYKAJ/bHULL KaanaH 3 eidnyckaemwucsi U 3anipHull Kaa-
NaH 3aKpu8aEMuCsl.

Konmposab po6o4o2o mucKy 6a/10Ha 30ilUCHIOEMbCA 3d NOKA3HUKAMU
MaHoMempa a6o EMHICHO20 damuuKa pi8Hs, YCMAHOB/AI8AHO20 3AMICMb
CUPOHHOI MpyOKU.

2.4.5 Tos0BKa 3anipHa ki1anaHHoro tuny NOVEC 1230

3a aHa/02IY4HUM NPUHYUNOM NPAyroe
20/108Ka KAAQNaHHO20 muny 8 cucmemi 2a3080-
20 noscesxcozaciHHsa NOVEC 1230 (puc. 2.5) Li
20/108KU 8UNYCKAIOMb 13 diamMempoM 8uxioHo-
20 omeopy 20 ma 50 mm, wo 3abesneuye yac
guxody gocHezdcHoi pevosuHu do 10 cek.

2.4.6 I'os10BKa 3anipHa MoAYJIiB «IMIy1bC»

Modyai munis «Imnyavc-2», «lmnyavc-20»,
«lmnynvc-2-T», «Imnyavc-20-T» ckaadarwwmo-
cs1 3 6a/10HA, 3anipHO-NYCKO8020 NPUCMPOI0
(311I1), KpinuabHO20 604MA, KPOHWMEUHA
KpinJieHHs, pyKasa 8UCOKO20 MUCKY (0415 Mo-
Puc. 2.5 - l'os10BKa 3amip- dyﬂie 3 IH0ekcoMm «T»), Hacadka.
Ha KJIAMAHHOTO THITY 31111 ckaadaembubcsi 3 HACMYNHUX €/1eMEH-
NOVEC 1230 mie: po3nuaosava (npusHaveHuii 051 pigHO-
MipHO20 po3nuseHHsi 'BP 6 06’emi, wo nio-
Js512d€ 3axucmy); nipomexHiuHo2o0 nyckava (npusHaveHull 045 pyuHy-
8AHHS MeEPMO4ym/aus8oi Koa16u npu noodavi egeKmpu4Ho20 CUZHAAY 3
[IIKII).
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Puc. 2.6 - 3anipHo-nyckosui npuctpii (3I11I1) aa moayis Tuny «IMnysbc-2»,
«IMnysibc-20»:

1 - kopnyc; 2 - po3nuaweay; 3 - nipomexHiuHull nyckau; 4 - maHomemp i3 6ydosa-
HUM pese mucky; 5 - 3anob6ixcHuli npucmpiii membpaHHo20 muny; 6 — nepexioHUK
MaHomempa 3i 360POMHUM KAANAHOM; 7 — MepMoYymausa ko.16a; 8 - mpaHcnopmHulii
26UHM; 9 — 28uHmM; 10 — niomuckHuil 26uHm kKo.a6u; 11 — k1ema 3a3emaeHHs

Puc. 2.7 - 31 gast moayiB Tuny «IMnysbc-2-T», «IMmnyabc-20-T»:

1 - kopnyc; 2 - Kopnyc sunyckHozo nampy6ka 3IIII; 3 - nipomexHiyHUll nyckauy;
4 — maHomemp i3 86y008aHUM pesie MUCKY; 5 — 3anobixcHull npucmpiii MEMOPAHHO20
muny; 6 - nepexioHuK MaHomempa i3 360pOMHUM KAANAHOM; 7 — MepMoUymausd KoJ-
6a; 8 - mpaHcnopmuuti 28uHm; 9 — 2eunm; 10 - niomuckHuil 28uHm koa6u; 11 - kaema
3a3emieHHs1; 12 - 3aenywka mpaHcnopmHo20 28UHMA

IlipomexHiuHuti nyckau (puc. 2.8) € npucmpoem odHopa3osoi dii U
nic/s1 cnpaybo8y8aHHS nidasieae 3amiHi. TepMiH cayxHcou nipomexHiuHo-
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20 nycka4a - 2 poku 3 damu 8upobHuymea (8ka3aHa Ha emukemuyi), i nic/s
8KA3AHO020 MEPMIHY 8IH Ni0/15120€ 3AMIHI.

Las

MU «Imnyabes

BHPODHHITTBA
MIIT «Bpana-15»

\2 1 \ 3

| E— — | S

Puc. 2.8 - [lipoTexHiyHM# yCcKay:

1 - Kopnyc; 2 - wmosxay; 3 - KOHMAKmMHa apyna

MaHnomemp mae ebydosaHe pese MUCKY, WO 00380/5€ KOHMPOJIIO-
gamu muck y mModyi ma eudagamu cuzHaJ/1 npo nadiHHs mucky do 2 6ap y
HboMY (HecnhpasHicmb abo cnpaybo8y8aHHs1). 3a HASIBHOCMI MUCKY 8 MO-
dy/li cmaH KOHMakmie po3iMKHymut, a nid 4ac nadiHHA MUCKY Hudcye 2
6ap KOHMAaKmu 3aMUKarmbCsi.

OCHOBHUM e/eMEeHMOM 3ano6i’CHO20 NPUCMpO MeMO6PAHHO20 Mmu-
ny € 3ano6ixcHa MemMopaHa, AKa pyuHyemMucs 3a Ni08UWEHHS MUCKY suuje
pobouozo (50+5 6ap) i ckudae Hadiauwkosuli muck i3 mMody/s, 3anooi-
eatoyu pyiiHyeaHHto 3111 a6o 6aaoHa. [Ipu pyliHy8aHHI 3an06idHcHA MEM-
b6paHa nidasi2a€e 3aMiHi.

IlepexidHuk MaHoMmempa Mae 86yJo8aHuli 360pOMHUU KAANAH, Wo 00-
380.151€ Npo8odumu 0eMOHMAMC MAHOMempd 3d HAsIBHOCMI MUCKY 8 MOOYIL.

Tepmouymausa koa6a npusHavyeHa 0151 yMpUMAHHS YeHMPAa1bHO20
kaanaHa 3III1 8 3aKpumomy NoOJ0XHCEHHI 8 Uep208OMy pexcumi U pyuHy-
€EMbCS NpU Cnpaybo8y8AHHI M00y/s (3a nidsuwjeHHss memnepamypu a6o
npu nodavli eAeKmMpuU4HO20 IMNYAbCy HA nipomexHiyHul nyckad). Caio
36epmamu yeazy HA YIAICHICMb MepMovyym/augoi Koabu nid 4ac MoHmMaxicy
Modyas. Ilpu pyliHysaHHI (3a HasieHOCMI mpiwuH, npu empami Ko/sbopy)
K0/16U 8UKpYy4y8amu mpaHCNOpmMHuUl 28UHM 3a60POHSIEMbCS - HEOOXIOHO
38epHymMucs 00 8UPOOHUKA 0151 yCYHEHHS1 HechpagsHocmi. TpaHcnopmHuil
28UHM Npu3HaveHul 04 gikcayii yenmpaavHozo kaanaHa 31111 (3anobi-
2AHHS HECAHKYIOHOBAHOMY CNpayb08YB8AHHIO) 8 pasi pyUHY8AHHS mep-
MOUYYymMAUBOI K016u nid uac mpaHcnopmyeaHHs a6o MoHmaxcy mooyas. I1io
uac MOHMAxcy ma mpaHcnopmy8aHHs Mody.1s1 MPAHCNOPMHUU 28UHM NOBU-
HeH 6ymu 3akpy4eHull do ynopy. Ilicasi moHmascy modyais tio2o Heobxio-

HO BUKpYMUMU.

l'suHm (no3. 9, puc. 2.6, 2.7) @ikcye nosaoxieHHs po3nuaweavd i

npu3HaveHull 015 3ano6icaHHs 0eMOHMAN}CY.
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lliomuckHuuii 28unm (nos. 10, puc. 2.6, 2.7) npusHaveHutl 015 @Pik-
cayii mepmouymaugoi Koabu. YcmaHoeka ni0muckHo20 28UuHmMa 301lUCHI0-
EMbCS MIILKU BUPOOGHUKOM ab0 ynosHosaxceHuM dusepom. CamocmiiiHutl
MOHMaxc/demoHmaxic nidmuckHo20 28UHMA Modce npuzeecmu 0o pyuHy-
8AHHS MepPMOYYMAUBOI KO16U [ HEeCaHKYIOHOBAHO20 CNPAYbOBYBAHHS
MOQY 5.

2.5 Moay/ibHi yCTaHOBKH ra30BOI0 NOXKEXKOTraCiHHS

ACT'TI M0QyabHO20 Muny ckaadaemucs 3 OKpemux emHocmeltl (mody-
Ai8), 8 sikux 3Haxodumucs I'BP. Koscrnuli modyab 3akpumuti 31111 i 3a6e3-
nevye 2aciHHA NOX#CeHcl y KOHKpeMHoMy 06’ emi. Modyai po3miuyromscs 1K
y npumiujeHHI, o nidas2ae 3axucmy, mak i no3a tio2o mexcamu Ha He3Ha-
yHill 8idcmaHi. BupobHUukamu nepedbaveHi pi3HI cnocobu Kpin/aeHHs
Modyaie (Ha cmei, Ha cmiHi, Ha nid/103i, Ha pami, y wagi).

Ak npasuso, Mo0yai marwmb eqeKmpuvHull (eseKkmponipomexHiu-
HUll, eAeKMpPOMacsHimHull), nHeBMamuyHuli ma py4Hull nycku i 3anpas-
A51H0MbCS X1A00HAMU.

MoayabHi ACTTI cepii «IMmnyabc». O0HUM i3 npoB8IOHUX BUPOOHU-
Kie Mody/ie 2a308020 nodcexcozacinHsa (MI'Tl) Ha Ykpaiui € epyna Kom-
naHiti «bpauo» (m. Kuig), sika, 30kpema, sunyckae mooyji cepii «Im-
nyavcy. KoncmpykmueHno modyi yiei cepii maroms 6a10H cihepu4Hoi ¢o-
pMu. Y eepxHiti yacmuHi 6a/10Ha 3Haxodumuvcsl wmyyep KpinaeHHs. Y Hu-
JHCHITL WacmuHi 6a/10HA pO3MAwW08aHa 20pP/08UHA, 8 SIKY 3d 00NOMO20H0
HApI3H020 3’€0HAHHS 8CMAHOB/EHO 3aNnipHO-NYyCcKOo8Ul npucmpill i3 3a-
NOGIHCHUKOM MEMOPAHHO20 mMuny mda po3nuar8aem, MAaHOMEmMpoM i3
86y008aHUM pesie MUCKY, NIpOMEXHIYHUM NYCKayem ma mepmovyymaugor
CKASTHOR K016010. MI'TI «Imnyasc-2-Tx» i «Imnyavc-20-T» 3acmocogyromb-
cs1 3 BUXIOHUM nampy6KoM, 0 IKO20 NPUEOHYEMBC PYKA8 BUCOKO20 MU-
CKY 3 Hacadkor. Modyai «Imnyavc-2» ma «Imnyasc-20» makozo pykaea
He MAKmb.

Modyai munis «Imnyavc-2», «Imnyavc-20», «Imnyavc-2-T», «Im-
nyavc-20-T» ckaadaromsbcesi 3 6asoHa, 3111, KpinuibHo20 6041ma, KpoH-
wmellHa KpinJeHHs, pyKkasa 8UCOKO20 MUcKy (045 modyaie 3 iHOekcoMm
«T»), Hacadka.

Modyai moxxcyms 3acmocogysamucs sIK y ckaadi agsmomMamu4HUXx cuc-
mem NoXicexnco2aciHHs U 06’ €0Hy8amucs CniJibHOKW CUCMEMOK NYCKY, MAK i
SIK ABMOHOMHA cucmema noxcedxco2dcinHs. He donyckaemuvcsi 3acmocyeaH-
Hs 6i/1bWe 00H020 MOAY/151 8 AKOCMI A8MOHOMHOI CUCMEMU NOHCEHCO2ACIH-
Hs1 8 06’€MI, W0 nid/as12a€ 3axucmy, y 36°s13Ky 3 HEMOXCAU8ICmH 00HoYdcC-

H020 NycKy 0eKi/bkoX M0dy/1i8 8 A8MOHOMHOMY pexcumi U 00CS2HEeHHS
127



HeobXxi0Hoi soeHezacHOi KoHYyeHmpayii. Modyi cepii «Imnyabc» He npu-
3HA4€HI 0151 pO3MIUeHHA Yy 8UOYXOHEbe3NeYHUX 30HAX.

O6'em
WO 3aXMLIAETbCA

Puc. 2.9 - 3arasibHui BUrasa MoAayJaiB Tuny «Imnyabc-2-T» «Imnysbsc-20» Ta
CxXeMa iX MOHTaXYy:
1 - 6as10H M0dyas; 2 - 3anipHO-nyckogull hpucmpiti; 3 - 601m KpinjieHHsi; 4 — KpOH-
wmeliH Kpin/ieHHs1; 5 - pykas 8ucoko2o mucky; 6 — Hacadok

Koncmpykuyieto modysie «Imnyabcy nepedbavaemucsi:

— asmomMamuvHull nycK (WasXom pyUuHy8aHHs MepMouYymausoi Ko-
O6U men/108020 3aMKA NIPOMEXHIYHUM NycKayeMm 00HOpa3080i dii npu no-
dayi es1eKMpPU4HO20 IMNYALCY 8I0 NONCEHCHO20 NPUCMPOI0 NPUUMANLHO-
KOHMpo/1bHO20 noxcexcHozo (IT1KII));

— py4HUl (QucmaHyitiHuill) nycKk wasXom pyUHY8AHHS MepMovym-
AUBO0I K0/16U Mmen/108020 3aMKA NIpOMEXHIYHUM nyckavem nid Ji€r es1ekK-
MpPU4YHO20 IMNYAbCYy 8I0 NYCKOBO20 NPUCMPOK) WASAXOM HAMUCKAHHS
KHONKU dUuCMaHyitiHo20 NyckKy;

— ABMOHOMHUU NYCK: NPU BUKOPUCMAHHI MOOJY/51 1K A8MOHOMHOI Cuc-
meMu NOMXeH02ACIHHA, 3a PAXYHOK PYUHY8AHHA MepMovyymausoi Koa6u 3a
nidsuujeHHss memnepamypu 8 06’emi, wo nids2ae 3axucmy, noHao 68 °C.

Ak 2az-eumicHogay sukopucmogyemucs azom. I[lodauya I'BP cynposo-
0X#CYEMbCA BUCOKUM PIBHEM WYMY, 00CMAMHIM 015 NEPENSKY, YMBOPEHHAM
myp6y/JeHMHUX NOMOKI8, AKI MOXYmb Nepemiwyamu y npocmopi, wo nioas-
2ae 3axucmy, Jjezki npedmemu (nanip, nanku, naumku nidgicCHUxX cmeJs).
Konmakm i3 2a3om nid yac nodaui moxce npuzsecmu 00 06MOPOHCEHHS
wkipu. Pidka ¢aza nid vac 3miwy8aHHss 3 nO8IMpAM WBUJKO 8unaposy-
EMbCS; Y 38°513KY 3 YUM Hebe3NneyHOow 3a/AUlldEMbCS Aulle 30Hd, Habau-
JHceHa 00 Micysi 8UX0Jy 802He2ACHOI pevy08UHU. Y pa3i BUCOKO20 PIBHS 80-
/1020cmi y npocmopi, Wo nio/as24ae 3axucmy, Moxce BUHUKHYMU KOpOMKo4da-
CHe 3HUX}CEeHHS 8UOUMOCMI 8HACAI00K KOHOeHcayii 800s1HOI napu.
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Modyai 2a308020 noxcexcozaciHuss muny «Imnyavc-2-T» ma «Imnyasc-
20-T» 8cmaH080I0OMbCS 3a MeHcamMu 06°'eMy, W0 nidas2a€ 3axucmy, a nooa-
ya ea3y 8 06°em, wo nidasieae 3axucmy (paavwnos, nidgicHa cmeas, Hiuli,
wagu ma iH.), 30ITICHIVEMbCS NO PYKABY 8UCOKO20 MUCKY Yepe3 HACAJOK.

3azemaeHHs1 MOJY/11 BUKOHYEMbCS 32I10H0 3 sumozamu [1VE uepe3
K/1eMy 303eM/1eHHS.

3 modyasamu muny «Imnyaoc-2-T» ma «Imnyavc-20-T» da5 nodaui
I'BP yepe3 Hacadok 8 06'eM, WO 3aXuujaemubCsi, BUKOPUCMOBYEMbCS PYKA8
8UC0K020 mucKy dosxcuHoto 8id 700 do 3000 mm ma Hacadku (puc. 2.9,
2,10, 2.11, 2.13), wo 3acmoco8yrombsbcs 3 MOOyAmuU muny «Imnyavc-2-T» i
«Imnynvc-20-T», ma npusHayeHi 0451 8unycky i popMy8aHHs1 pIBHOMIp-
H020 po3nodiiy 2a3y no 8CboMy 06°emy, wjo nidaszae 3axucmy. Lji Hacao-

KU MOHMYKMbCS HA PYKABI 8UCOK020 MUCKY. 3a/1exCHO 8i0 Micysi po3mi-
WeHHs Mo0ys (61151 cmiHU abo 8 YeHMpI NPUMIUE€HHS) 3aCMOCO8YIOMbCS
Hacadku HacmiHHi (3 po3nuaenusim 'BP na kym 180°) ma cmenvosi (3 po-
3nusaeHHusm I'BP Ha kym 360°).

G1/2"

Puc. 2.10 - Hacapgok HactiHHOoro tuny Puc. 2.11 - Hacagok cTe1boBOro TUIy
3 po3nuwioM Ha 180° ayia moayia Tuny 3 po3nuioM Ha 360° ayia MoAyJ/id TUILY
«IMnysbc-2-T» «IMnyabc-20-T»

A5 eTeKTPUYHOr0 MyCKYy MOAYJIIB «ImMny1bc» nodaemubces esiekm-
PUYHUU IMNYy/1bC Ha nipomexHivHull nyckay (no3s. 3, puc. 2.6, 2.7). B pe-
3y/bmami cnpaybo8y8aHHS NYCKa4d ymeopmubCs NOpoxo8i 2a3u, 3a pa-
XYHOK SIKUX 8I060y8aEMbCsl nepeMiujeHHs wmoexavd y 6ik mepmoyymaugoi
K0.16u (no3.7, puc. 2.6, 2.7), aHac/idok 4020 8i06ys8aemucs ii pytuHy8aH-

HA. [licass pylHy8aHHs1 Ko/a6U BIOKpUBAEMbBCA YEHMPA/JAbHUU KAANaH
3I111. 'BP nio dieto po604020 MUCKy 2a3y-eumuckayd nodaemucs 8 06°em,
Wo nid/a52a€ 3axucmy, yepe3 po3nujawead, abo pykae eucoko20 MUcky I
Hacadok. IIpu nadiHHi mucky nid uac eunycky I'BP gidbysaemuvcsi 3amu-

KAHHSI KOHMAaKmie Ha peJie MUucKy MaHomempda 3 n00a/1bWor euda4ero cu-
eHasy Ha TTTTKIL
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ABTOHOMHUM MYCK MOAYJIB 8i06ysaemuvcsl 3a nid8UWEHHS meM-
nepamypu 8 06’emi, wo nidaszae 3axucmy, suuje 68 °C. lJe npusodums 0o
pPYUHYBAHHSA MepMOYyMAUB0I KoA6U | 8I0Kpummsi YyeHmpa/1bH020 KAANaHa
3II1 3 nodaavwor nodauero I'BP nid Odiewo pobo4o2o mMucKy ea3sy-
guMucCKa4a 8 06’eM npumiujeHHs yepe3 po3nuaroead. [Ipu nadiHHi mucky
nid yac sunycky I'BP 8idb6ysaemucst 3aMUKAHHA KOHMAKMI8 HA peJie MUCKY
MaHomempa 3 noda/abworw nodayvero cucHasay Ha IIIKII Ilpu sukopuc-
MAaHHI MOQY/1i8 SIK ABMOHOMHOI CUCMEMU NOHCEHCO2ACIHHA NIOKAHYEHHS
nipomexHi4¥HO20 nyckaya He nompi6He.

[TiokntouenHs1 modyaie do IIIIKII 30ilicHHEMbCSA NicAs 3aKpinJiex-

Hs IX Ha 06°ekmi [ 3a8epuweHHs KOMNJEeKCYy NYyCKO-HA/Aa2004CY8aNbHUX
pobim Ha eciii ACI'Il npu gidkaoueHoMYy 0xcepesi eneKmMpOoHCUBIEHHS.
Modyai nogsuHHi 6ymu 3a3emseHi 8i0no8i0HO do sumoz yuHHux I1VE.Y
ACT'I i3 3acmocy8aHHAM 0eKi1bKox M0ody/1i8 He0bxiOHO 3abe3nevyumu ix

o0HouacHul nyck. Onip peaucmopa Ha8AHMAMCeHHS R nazp. (puc. 2.12) nio-

bupaembcs 8i0nogidHo do ekcnayamayitiHoi doKymeHmayii Ha 3acmoco-
gysaHulti I111KII.
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Puc. 2.14 - KoHcrpykuia Ta ckiaag ACI'Il i3 moaysiem «IMmmnybc-BS»:

1 - 6as0H i3 'BP; 2 - 3anipHo-nyckoesull npucmpitl i3 cughoHHo mpy6korw; 3 - Kpin-
JIEHHS1 YHIgepca/bHe 045 modyas; 4 - mepmoyymausa mpybka «Brand DeTecy;
5 - kiHyesa 3azaywka mepmoyymausoi mpy6ku; 6 - 3axucHull mpy6Huill 8800 045
mepmoyymaugoi mpyoku; 7 — 3axucHa NPYH#CUHa 0151 mepmoyymaugoi mpyoku
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ABTOHOMHI MOAYJIi ra30BOro MOKe>XKOraciHHA JIOKaJIbHOTO 3a-
crocyBaHHa Mogaenen: «IMIIYJIbC-BS» (BOX SAFE). KoncmpykmugHo
s6/1510Mb co6010 6a/10H (Modeai 06’emom 1 OM, 1,5 dm3, 3 oM, 5 0M8)
YuaiHOpu4Hoi ¢popmu i3 3anipHO-NYyCKOBUM NPUCMPOEM I3 3AN06IHCHUM
NpUCMpPoOEM MeEMOPAHHO20 mMuny i MaHomemponM (i3 66ydoeaHuM pesie mu-
cky), HanosHeHul ['BP. /lo 8uxi0H020 KpaHy NpuedHyemMuvCs mepmo4ym-
ausa mpy6ka «Brand DeTec» (6HympiwHim diamempom 6 ab6o 8 MM.) 3 Ki-
HYe80H 30a2/1YUWKOH.

Y wepeosomy pesxcumi mepmouymausa mpyoka «Brand DeTec» 3ano-
eHeHa I'BP (HFC 125, HFC 227ea) nid muckom 2a3y-eumuckaua. [lpu 3a-
20pAHHI 8 30HI NPOKAAOKU MepMOYymau8oi mpyoku i 3a nidguweHHs me-
Mmnepamypu 0o nopozy cnpaywvogysarHs (80 °C, 100 °C) mpy6ka, wo 3Ha-
Xo00umbubcsl ni0 MUCKOM, 8Mpavde MiyHICmb I 8 Hill ymeoproemuCsl 0maip, ye-
pe3 KUl 8 ocepedok 3a20pAHHA 0KA/IbHO nodaemucs 'BP.

Puc. 2.15 - 3anipHo-nyckoBuii npuctpin a4 ACI'Il a Tuny «IMmnyasc Box Safe»:

1 - kopnyc; 2 - maHoMmemp i3 86ydoeaHuM pesie MUcKy; 3 — nepexioHuUK MaHomempa
31 360pOMHUM KAANAHOM; 4 - 3ano6ixcHull npucmpiii MembpaHHo2o muny; 5, 6 - KpaH
Ky/avosull; 7 - 3’edHysay; 8 - pimiHz 3amuckHull; 9 - K1ema 3a3eMAEeHHS
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Tabauys 2.11 - MakcumaavbHull 06’em 3axucmy 051 YMOBHO 2epMemuy-

HUX 06°emig i3 napamempom HezepmemudHocmi do 0,01 M

ACT'II cepii «Imnysvc - BS»
HavimenyBaHHus I'BP

HFC 125 HFC 227ea
Tun cucremMmn | MakcumaJib- . |MakcumasibHa| MakKcuMa/ib-
MakcuMaJIbHUN .
Ha maca I'BP y| ) maca I'BP y cu-| Hu1 06’eM 3a-
. 006’€M 3aXMCTy ;
CUCTeMi cTeMi XHUCTY
Imnyaoc-BS-1 0,90 1,20 1,10 1,48
Imnyaovc-BS-1,5 1,35 1,80 1,65 2,23
Imnyavc-BS-3 2,70 3,60 3,30 4,46
Imnyabc-BS-5 4,50 6,00 550 7,43

Tabauys 2.12 - MakcumaavbHulli 06’em 3axucmy 0151 YMOBHO 2epMemuy-
HUX 06°emig i3 napamempom Hecepmemu4vHocmi do 0,044
M-1ACTI cepii «Imnyaoc - BS»

HaiimenyBaHHsi 'BP

HFC 125 HFC 227ea
Tun cuctreMu | MakcumMaJib- .| MakcuMaJib- o
MakcuMaJIbHUN MakcumaJibHUN
Ha maca I'BP y| R HaMmaca'BPy )
. 006’€M 3aXUCTy i 00’€M 3aXUCTy
cucreMi cucremi
Imnysavc-BS-1 0,90 1,15 1,10 1,50
Imnyavc-BS-1,5 1,35 1,60 1,65 2,05
Imnyavc-BS-3 2,70 2,50 3,30 3,20
Imnyabc-BS-5 4,50 3,95 5,50 4,70

3anipHo-nyckosull npucmpiii mModyas «Ilmnyavc-BS» ckaadaemuvces 3
HACMYNHUX OCHOBHUX KOMNOHEHMI8: Kopnycda, W0 NpusHavyeHull 0.s
npuedHaHHa 3I1I1 do 6asoHa; maHomempa i3 86yJ08AHUM pese MUCKY,
NpuU3HayeHo2o 0151 KOHMpOoAKH MUCKy 8 Modyi. Pesie mucky, ebydosaHe 8
MaHomMemp, 00380./151€ 8udasamu CU2HAJ/ Npu NAdiHHI MmuckKy do 2 6ap y
MOOyi (HecnpagHicmb a6o cnpaybo8Y8AHHS ). 3a HASIBHOCMI MUCKY 8 MO-
dysi cmaH koHmakmise — NO (HopmasibHo 8idkpumutl); npu nadiHHI MUCKY
Huxcye 2 6ap cmad koHmakmie — NC (HopmaavHo 3akpumull). Pese mucky
MaHomempa nid’edHyemuvcsa Ha IIIIKII 6ydieai 045 kKomymayii cueHasay
T[HO>KEXKA/HECIIPABHICTB. Kanac mouHocmi mavomempa - 1,6. Ilepexio-
HUK MaHOMempa 31 360pOMHUM KAANAHOM NPU3HAYEHUU 0/ MOHMAXCY
MaHomMempa. 380pomHuUll KAAnaH 0038044€ nposodumu  O0eMOH-
mabsic/MoHmMax)c MaHomempa 3d HAsI8HOCMI MUCKY 8 Modyjl. 3anobixcHull
npucmpiti MemMbpaHH020 Mmuny CKAadaemucCs i3 3ano6ixcHOi MeMObpaHu i
niomuckHozo 6o.ama. 3anob6ixcHa mMembpaHa npu3dHayeHa 0451 CKUOAHHS
HAO0/UWKOB020 MUCKY 3 MOOY./151 | 3an06i2aHHS PYUHYS8AHHH).
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KpaHu Kyavosi npusHaueri 0151 nodaui 'BP y mepmouymaugy mpyo6-
Ky, 04151 ympumanHsi 'BP i nepekpummsi cucmemu (045 3anobicavHs Heca-
HKYIOHOBAHOMY CNPAYyb0OB8YBAHHIO) HA YAC MOHMANCY | MEXHIYHO020 06CAY-
208Y8AHHS1).

3’edHysau 3a6e3neyye MoxcAUBICMb 8I0’€OHAHHA MEPMOYYymMaAUBOL
mpybku, 6ez empamu ['BP, 045 Mmoxcaug8ocmi npo8edeHHs MexHIYHO20 00-
cay208y8aHHA M0AY1. DimiHe 3aMUCKHUT BUKOPUCMOBYEMbBCS 015 NPUE-
OHAHHA mepmovyymaugoi mpybKku 0o 3anipHo-nycko8o20 npucmpor. 3a3e-
MJEHHS BUKOHYEMbCS 32I0H0 3 sumozamu [IYE wepe3 ki1emy 3a3eMAEHHS.

Moayai cepii «Imnyabc Mikpo». I'pyna komnaniili «bpaHd» (m.
Kuig) makoxc po3pobusa ma sunycmuaa Ha puHok asmoHomui ACIII so-
Ka/bHO20 3acmocys8aHHs cepii «Imnyavc Mikpo» modesaell: «Imnyabc-
M30», «Imnyavc-M60», ma «Imnyabc-M100». Modyai npu3HaueHi 0.5
mpuea.020 36epizaHHsl nid MUCKOM I 8UnycKy 8 06°em, Wjo nidasieae 3a-
xucmy, I'BP das zaciHHs1 noxcedxc kaacy A2, B i eaekmpoo6a1adHaHHS, W0
3Haxodumucs nid Hanpyzow He b6i1buwe 19 KB.

Puc. 2.16 - 3arasibHui Burjiag moayasa ACIIl «Imnysibc-M60»:

1 - kopnyc; 2 - 3anipHo-nyckosull npucmpiti; 3 — po3nuaoeay; 4 — mepmouymausa
Kos6a; 5 - iHdukamop mucky; 6 — nepexidHUK 3i 360pOMHUM KAanaHoM; 7 — nidmuc-
KHUll 28UHM Ko.a6u; 8 - 3azaywka;, 9 - mpaHcnopmuull eeuHm; 10 - KpinuabHuil
omeip
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Pob6oma mo00y/5 0ocHOBAHA HA cNPAyYO8AHHI MEPMOYYMAUBOI KOA6U
Ha 3111 i suxody uepes tiozco omsip I'BP, ujo 36epicaemucsi y mema.iegomy
Kopnyci.

3acmocysanHs ACT'Il Ha 6a3i «Imnyabc Mikpo» pekomeHdosaHe 045
NoX#cexHco2aciHHs cepgepHuUX wag, 0641a0HaHHA 38°3Ky, wadg i3 2oprovu-

MU piduHamu, npuaadosux i eAeKMpomexHiYHUX wag, wWumis, a makoxic
IHWux nodibHo20 muny 06’ekmis. KoHcmpykyisi Mody151 po3paxo8aHa Ha
mpuegasie 36epicanHsi 'BP nid muckom i 0151 aunycky @ 06’em nid uac aa-
CIHHS1 noxcedxc kaacy A2, B i eaekmpoo6a1adHaHHs, wo 3Haxodumuvcs nio
Hanpyzom He bi1bue 19 KB.

IIpu subopi ACI'Il makoxc caid epaxogysamu zcabapumu 06’ekma, wo
nidsisieae 3axucmy, I MOXCAUBICMb YyCMAHOBKU M00y/s. HeobxidHO 8u3Ha-
yumu Micys i cnocib kpinaeHHs moodys. «Imnyasc Mikpo» kpinisimucs 00
8epXHbOi KpUuwKU abo do cmiHKU 8 camill eepxHil ii yacmuHi mepmovym-
JIUBOI0 K016010 do20puU 3 ONOMO20H0 CaMopi3ie no memasy a6o Kaelkoi
cmpiuku, siKi 8x00simb 00 Komnsjekmy nocmasku. He pekomeHdyembcsi 8u-
Kopucmosysamu KpinjieHHs 3a donoMO020K0 K/AEUKOI cmpiuku, AKWOo Hd
CMIHKY 06°'€ekma, wo nidjs2ae 3axucmy, nepeddemuscs 8ibpayis 8id npayro-
4020 NOpyY 06/1a0HAHHSA A60 CMIHKU MAKMb HEPIBHY N08EepXHI0 (wopc-
mkicms [ m.n.). Kpinumu mo0yzi 0o nogepxHi 06’'ekma HeobXi0HO maKuM Yu-
HOM, W06 6Y/10 BUOHO IHOUKAMOp MucKy ma iHopmayitiHy mabauyky.

YcraHoBka ¢peoHoBa MoayabHA Y®PM-14M. Ha cbo200HI Ha
06’ekmax YkpaiHu npodosicyroms 8ukKopucmogysamucsi docums 6azamo
MmodyavHux YAI'Tl mapku YOM-14M. Modyaw yiei ycmaHosku (puc. 2.17)
3MOHMOBAHO Yy Mema./1e8oMy KOHMeUHepI, AKUll Mae 8u2/i50 HeseauKoi
wadgu. Y konmetiHepi po3miujeHo 081 00HAK08I cekyii: pobo4yy ma pe3ep-
8Hy. /lo ckaady koxcHoI cekyii 6xo0same dea Memasiegux 6a/10HU 06’ €MOM
8 aimpis. B odHoMmy 3 HUx 36epizaecmucst 14 k2 ppeoHy, y dpysomy - cmuc-
Hyme nosgimpsi a6o 2a30nodibHull azom (8ukopucmosyromucs 0458 8UMUC-
kaHHA ['BP). Ilpu cnpaytoeaHHi cucmemu susis/neHHs nodcexci 8id TIITKII
a6o npusiady ynpasaiHHs NOXCEHCHO20 (POPMYyeMbCsl eNeKmpu4HUll cue-
Ha/ Ha 3anyck ycmaHosku. Lleli cueHasn nodaemuvcsi HA esleKMpPUYHULL
po3’em 1, 3 1koz2o 8iH nocmynae Ha 204108Ky I'3CM 6, wjo ecmaHo8/1€eHa Ha
6a/10HI 2 31 cmucHymum nogimpsim (muck y 6a.aoHi - 11,7 MIla). 'osno08ku
I'3CM cnpayvogyroms, i nogimpsi nid MUCKOM npsiMye 00 20/1080K MeM-
6paHHO020 muny Ha 6a.0Hi 3 i3 ppeoHom. ['0108KU nid Muckom cnpaybo-
8YHOMb, | 2a3-8UMUCKAY BUMUCKAE (PEOH Y Koaekmop. [Ipu ybomy nepek-
pusaemMbCsi 360pomHull KaanaH 8, wob He donycmumu nompanJsiHis ['BP
Ha pe3epsHy cekyito. Pyunuli nyck 6ydb-sikoi cekyii Mo0dy/11 MOXHCHA 8U-
KOHamu 3a 0onomo20r pyKosimok py4Ho20 nycky 7, 12, ski uepes cucme-
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My sadcenis gidkpusarombs 20s108ku ['3CM i3 2azom-eumuckayem. Eaekm-
pokoHmakmui maHomempu 9, 10 cueHanizyromb npo cnpayr8dHHsA ycma-
HOBKU ab0 8UKOpUCMO8YIOMbCsl 04151 KOHMPO/II0 8eJUMUHU MUCKY 8 6a/10-
HaX I3 2a30M-8UMUCKAYEM.
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Puc 2.17 - KoHCTpYKList MOAY/IbHOI YCTAHOBKHU:

1-kopnyc; 2, 16 — 6a10HU 3 2a30M-8umuckaveM; 3, 17 - 6as0Hu i3 ppeoHom; 4, 15 -
nepekpusHi eenmuJi; 5, 14 - 2o108Ku MembpaHHo2o muny; 6, 13 - 2onoeku '3CM; 7,
12 - pykosimku py4Ho2o nycky; 8 - 36opomnulti kaanau; 9, 10 — eAeKMpPOKOHMAKMHI
MmaHomempu; 11 - enekmpu4Huil po3’em

2.6 barapei nnoxkeKoraciHHs

Y pasi, koau 045 3axucmy npumiujeHb He0b6XiOHa 8e/AUKA KI/bKICMb
Mody/i8, € O0OYIIbHUM 30CMOCY8AHHA 6amapeliHo2o 00/140HAHHS, SIKE
s18/151€ C06010 2pyny Mo0y/1i8, 06 €OHAHUX Yy cucmemy KO/1eKmMOpPOM, KOHC-
MPYKYisi 1K020 0A€ MOHCAUBICMb BUNYCKAMU 802HE2ACHY 20308y PE408U-
HY i3 epynu mMo0y/1i8 abo OKpeMux Modyis.

bamapei, sik npasuso, npayrwroms y diana3oHi memnepamyp 8id -30
°C do +50 °C. Ymosu 36epicaHHs | mpaHCnopmye8aHHs bamapell € aHa/1021-
YHUMU 00 YMO8 0151 MOOYI8.

Y 6amapesix 3acmocogyromubcst Modyal 20308020 NOHCEHCO2ACIHHSA 3
eNleKmpU4HUM (eseKmponipomexHiyHUM ma e/AeKmpOoMA2HIMHUM), NHEB-
MAMUYHUM [ pyYHUM NYCKOM.
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Jas 6amapei 3acmocosyiomsbcsi M0dyi 00H020 MUNoOpo3mipy 3 00-
HAKOBUMU HANOBHEHHSIM B02HE2ACHUM CKAAJOM | MUCKOM 2a3y-
sumuckava, abo 6asouu I'BP, wjo 06’cdHaHi y bamapei.

Kinvkicmb modysie y 6amapei obupaemscsi napHow 1, 5K npasu.io,
3Haxodumucsi 8 diana3oHi 8id 2 do 12. Modyai y ckaadi bamapei po3mi-
WYHmMuvCs y CMaHyii noxcexco2aciHisa Ha pami abo wadgi.

Jo ckaady 6amapei 8xodsimb: 6a/10H 13 31111, po3nodisibHi npucmpoi
(PIl), 380pomui KaanaHu, cucmema mpy6onpogody, HacadKu-
po3nu/reavi ma 8a2o8i npucmpoi.

bamapei moxcyms 06’edHyeamucsa 8 cucmemy - 04151 3011bUWEHHS
06°emy 3axucmy.

2.6.1 KoHcTpyK1isa 6a/10HiB i3 'BP
00

L

¥

#i57

=
Y

Puc 2.18 - Koncrpykuisi 6as10Ha i3 I'BP:

1 - kopnyc 6a.s10Ha; 2 — 3anipHo-nyckosull npucmpit; 3 - cugpoHHa mpy6bka; 4 — 3axucHa
apmamypa

basaonu, 8 sikux YCMAaHOBKU 2308020 NOXMCeMHCO2ACIHHA 36epizammb
I'BP, cknadarombcst 3 Memasiego2o ab6o Memas10naacmukosozo Kopnyca.
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3anpaesasiomeb 6as10HU I'BP, ik npasuso, yepe3 360pOmHUl K/AANAH, WO
3HAX00UMbCS HUX}CYE 3anipHO-NyCcKO8020 NPUCMPOI0, AKUU MAE SIK a8mo-
MamuyHull, mak i pyuyHull nyck. Psad I'BP 3Haxodsimbcs y 6a/10HAX y 2a30-
nodi6HoMy cmaHi nid ceoim muckom (azom). Ane vacmiwe I'BP nepebysa-
oMb y 6a/10HI y 3pidxHceHOMYy cmaHi nid MUCKoM c80ix napis, abo nid muc-
KOM 2a3y-eumucKkaua, sKull 3akavyyroms y 6a.10H Had nogepxHero I'BP. Ak
2a3-8UMmMucCKa4 8UKOPUCMO8YyHMb IHepmHi 2a3zu a6o nogimps. Buxid I'BP i3
6a/10Ha 30iUCHIEMbCA 8I0KpUMmMSM 3anipHO-nycko8o2o0 npucmpoi. Ilpu
CNpayoe8aHHi 3anipHoO-nycko8020 NPUCMPOI0 MUCKOM 2a3Y-8UMUCKa4d
I'BP suwumosxyembucs uepe3 cudpoHHy mpy6Ky Ha guxid 6a.10Ha 0o po3no-
di1bY0i MepedHci Ha 2aCIHHS NOXCEN L.

2.6.2 Po3noAinbyi npucrpoi

Ha o6’ekmax 0415 po3nodisny 8ocHe2dcHOi pevyo8UHU (N0 HANPAM-
Kax, wo 3axuwaromscsl) y ckaadi yCMAaHoB80K 2308020 NOMCEHCO2ACIHHA
3acmoco8yemucs 0eKi/ibKa KOHCMpPYKYIll po3nodibyux npucmpois.

Po3nodisnbyi npucmpoi ycmaHo80K 2a308020 NOMCEHCO2ACIHHSA, WO
sukopucmosyrms sik 'BP xaadoHu 125, 218, 227ea, 3181], sunyckarombo-
csl, IK npasu.io, HacmynHux munoposmipis: /ly32, [y 50, /Iy80, [iy100.

B .

Puc. 2.19 - KoHcTpyKLiga po3noaiibyoro npuctporw PY ME3 (1M) -50 (80)
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Hali6inbw uyacmo do cbo20dHI 3ycmpiyaromuvcsi po3nodiibyi npu-
cmpoi muny PY 3 eaekmpu4Hum nyckom. OCHOBHUM POOOYUM 8Y3/10M Y
Makux po3noodiibyux NPUCMpPOsIX € KAANAH 3 e/AeKMPUYHUM NYCKOM muny
KE (puc. 2.20), npu3Ha4eHul 045 po3nodiay 'BP no npumiweHHsX, 8
SIKUX 8UHUK/A nooicedxca. lleli KaanaH cayxcumb 3anipHUM NPUCMPOEM Y
cucmemi po3nodiny. Knanau moixce 6ymu npusedeHuti y 0iro agmomamu-
HO 1 8pyuHy. Bin cknadaembca 3 Kopnyca 1, ecepeduHi 1K020 6CmaHo8.ie-

HO nopweHdb 2. I[lopweHb 2 00HUM C80IM KiHYeM 3akpusac 8XIOHUll
omeip Kopnyca, a iIHWuUM ynupaemucsi Ha 3anipHutl npucmpitl 4. 3anipHuii
npucmpiti KIHeMamu4Ho no8’s13aHull 3 8Y3/10M A8MOMAMUYHO20 NYCKY, 00
51K020, y €800 Yep2y, NPUEIHAHUL 8Y30.1 eAeKmponycKy. B ybomy 8y3ai
ycmaHos/ieHo niponampoH 5 1 nidgedeHo esnekmpokabeab 810 npusiady
YNpasAiHHA NoxcexcHo2o (Wuma ynpas/iHHs). [1id muckom nopoxosux 2a-
3i8, WO ymeopwmucs nid yac subyxy niponampoHa 5, nepemiujyemuCs
nopweHs 3 8y3/1a A8MoMamu4H020 NycKy, mum CamMuM 8i0Kpusaru Kaa-
naH. B ycmaHoeKax 2a308020 NOXCEHCO2ACIHHA 13 NHEBMAMUYHUM NYCKOM
poboma KAanaHa € aHa/102I4HOM, aJje 8i0pI3HAEMbCS MUM, Wo 00 NYCKO-
80i 20/108KU K/AaNAaHa 3aMicmb niponampoHa nidgedeHe CMucHeHe nogim-
ps1 8i0 nyckog8020 6a/10Ha.

Puc. 2.20 - Po3noai/ibuuMii NpUCTpiid Ha ABa HANPAMKHM i3 K/1anaHoMm KE:

1 - kopnyc; 2 - nopweHy; 3 — nopuieHb 8Y31a ABMOMAMUYHO20 NycKy; 4 — 3anipHul
npucmpiti; 5 - niponampoH; 6 - cuzHa.i3amop Mucky
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Puc. 2.21 - Po3noainbyi npuctpoi ACI'Il 3 giameTpaMmu yMOBHOro oTBOpY 80 MM

2.6.3 3anipHuit Ki1anaH 3K-32

A

1 NN

: N
N\
s

5 PR * N\ 10

Puc. 2.22 - 3anipuui kianaH tuny 3K-32:

7z

1 - kopnyc; 2 - wmyyep sunyckHul;, 3 - KaanaH; 4 - npyxcuHa; 5, 8 - Kpuwku;
6 - wmyyepu 0415 nidsedeHHs nogimpsi; 7 — memépaHa; 9 — nopuwiens; 10 — exidHull
wmyyep 045 'BP
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3anipHuti kaanan muny 3K-32 (puc. 2.22) npu3HaveHul 045 2ep-
MeMmu4H020 3aKPUBAHHS 8UX00Y I3 CEKYILIHO20 KoJleKmopa y CMaHyitiHutll
K0/1eKmop npu 8UNycKy CmMmucHeH020 N08impsi 3 NyCK08020 6A/0HA CEKYII;
3anob6izcaHHsl nonadaHHK B802HE2ACHOI pevyoB8UHU I3 CeKYIillH020 KoJleK-
mopa do cmaHyiliH020 npu cCNpayr8aHHI BUNYCKY 802HE2ACHOI pevy08UHU
i3 ceKyIliH020 Ko/1IeKmopa y CmaHyitHUll.

Mixc kpuwkamu 5 i 8 ecmaHo8aeHa MeMbpaHa 7, AKa CNUPAEMbCS HA
kaanaH 3. CmucHyme nogimps 8id nyckogo2o 6a/10Ha NOCMIliHO MucHe Ha
MeMOpaHy 3 60Ky kpuwKu 5 uepez wmyuyep 6. 3a paxyHok pisHuyi niouy
MeMbpaHu 7 [ kaanaHa 3 3ycu/isl Ha KAanaH 3 60Ky MemopaHu biabuie,

HIJC 3 60Ky CeKYiliH020 KO/1IeKmopa, 8 pe3y/1bmami 4020 K1anaH 3 npumuc-
Kaemucs do cidaa. [lpu suxodi 8oeHe2acHUX pe4o8UH 3 poboYUX 6A/10HI8
b6amapei 8 ceKYIlUHUll KO/IeKMOp MUCK, WO CMBOPHEMbCS 8 OCMAHHbOMY,
3HAYHO Nepesuuwye MUCK CMuUCcHymozo nogimpsi 8 HaOMeMOPAHHOMY NPo-
cmopi. B pesyaomami kaanaH 3 gidkpusaemucsi | da€ 8uxio 802He2acHIl
2a308iIll pevyo8UHI Yy CMAHYIUHUU KO/1eKmop.

2.6.4 CeKLiTHUHM 3aM100i>KHUK

Cekyitinili 3ano6ixcHuk (puc. 2.23) npusHaveHull 04151 3an06icaHHs
nidguujeHH MUcKy 8 CeKyiliHOMy K0/1eKmopi 3a He3HAYH020 8UMOKY No-
8Iimpsi 3 nyckoso2o 6a/10Ha. CekyitiHUll 3an06IHCHUK 8CMAHOBIHEMbCS HA
ceKYIlHUll Ko.1ekmop 3a donomo20t wmyuyepa.

Puc. 2.23 - CekniiHu¥ 3aN00i>KHUK:

1 - wmok; 2 - eeHmuayitiHi omeopu; 3 - npyxHcuHa; 4 — KaanaH

Poboma cekyitiHozo 3ano6ixcHuka. I1id dieto npysycuHu 3 kaanaH 4
3Haxodumucsl y KpauHbOMy NPABOMY NOJA0ONCEHHI Mma Yepe3 6eHMUASAYILHI
omeopu 2 3’€0HYE NOPOICHUHY CEKYILIHO20 Ko/ekmopa 3 ammocgeporo.
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Ilpu cnpayvo8ysaHHi nycko8020 6a/10HA NOBIMPS 3 NIOBUWEHUM MUCKOM
nodaemucs y CekyitiHUll K0/1IeKmop, a OCKI/IbKU 0me8opu y KAandaHi € doc-
MAamHb0 MAaauMu, Mo 3anipHuUll KAanad 3MIiWyemuvcsi 3a CXeMOKW Ji80pyY,
cidae Ha cid/10 ma po3’€0HYE NOPONHCHUHY CEKYILIHO20 KOJleKmopa 3 Aammo-

cghepoio.
2.6.5 KnanaH nyckosuu nositpssiuuu KIIB

Kaanan nyckosuti nogimpsiHull (puc. 2.24) npuzHaveHull 015 agmo-
MAMUYHO20 8UNYCKY nogimps 3 6A/10Ha CNOHYKA/bHOI Nyckosoi cekyii
0415 8I0Kpummsi 3anipHuUx 20/1080K NYCKO8UX O6AJ/I0HIE.

VRN
A

L
i,

QRN

Puc. 2.24 - KinanaH nyckosu noBiTpssauu KIIB:

1 - wmyyep nyckogozo 6a.10Ha; 2 - 3anipHull kaanaH; 3 — wmyyep 8idgody nogimpsi

do cekyiliHozo Kosekmopa; 4 - wmyyep nideody nogimpsi 8id cnoHyka/abHOI cucme-
Mu; 5 - membpana; 6 - mapiaka; 7 - kopnyc; 8 - wmyyep nidgody nogimps 8i0 Komn-
pecopHoi cmanyii

Y uepzosomy pescumi y nopoxcHuHy Had Membparor 5 uepe3 wmy-
uep 4 nodaemovcsi muck (0,2 Mlla) 3i cnoHykaabHoi cucmemu. OcCKiibKu
njaowa mMemb6paHu 5 3Ha4Ho b6i1bWe naowi 3anipHo20 KaanaHa 2, mo 3d-
nipHUll KAanaHd HAoOIllHO 3aKpumul, He38axcaryvu HA Npomudild Mucky
(2,5 MIla) nid Hum (3 nyckosozo 6asoHa). IIpu cnpaybo8y8aHHi nogim-
p03anosHeHoiI 36y0xcy8aabHoI cucmemu (CNpUHKAEPHO20 pO3NUA8aYd
abo 8idkpummsi KpaHa py4YHO20 NYCcKy) MUCK Yy CNOHYKA/bHOMY mpybon-
posodi nadae i 3anipHull KAanaH 2 810Kpu8aemucsi ma 8i0Kpusae docmyn
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CMUCHYmMo20 nogimps uepe3 wmyyep 3 044 810Kpumms 3anipHuUx 20/1080K
nyckosux 6a.10Hie i 0151 8i0kpummsi po3nodizibuyo20 KPpaHa 8idno8ioHoO20
HANPSIMKY.

2.6.6 CTpyKTypa yCTAHOBKH ra30BOro MoKeXoraciHHs 3 eJek-
TPUYHUM NYCKOM i3 6aTapeero BAE

YcmaHosku 3 enekmponyckom 3acmocogyombs 045 3axucmy npumi-
WeHb, 8 AKUX NPOMIKAHMb MEXHOJ/I02IYHI npoyecu, Wo CNpusiloms Weudo-
KOMY NOWUPEHHIO NONCENHCT, 8 NOHCEHCOHE6E3NeYHUX NPUMIWEHHSIX 13 8U-
KOPUCMAHHSM Cnosiwyeavie HOpMA/AbHO20 BUKOHAHHS I nojcexcosuby-
XOHEb6e3NeYHUX NPUMIWEHHSIX [3 BUKOPUCMAHHAM BU6YX03aXuljeHuUXx
cnosiujysauis.

Puc. 2.25 - CTpyKTypa yCTaHOBKH ra30BOr0 NOXKeXXOracCiHHA 3 eJIEKTPUYHUM
nycKoM i3 6aTtapee€ro BAE:

1 - wanelip noxcexcHoi cuzsHanizayii; 2 - cnosiwysaui; 3 - npuliManbHoO-
KOHMpOoJ/bHUl npuaad; 4 — npuaad ynpasaiHHsa (wum ynpasaiHHA ma cuzHaaizayii);

5 - eazoea po3nodinvua mepedica; 6 - cuenanizamop mucky muny C/AY; 7 — eunyckHi
Hacadku; 8 — po3nodinb4ull npucmpiii 3 e1eKMpPUYHUM [ py4HUM nyckom; 9 - bama-
pesi asmomamuyHa 3 eaekmponyckom (BAE) deocekyitina; 10 — nyckosuti 6a.10H; 11

- 2os108ku muny I'3CM; 12 - 36opomHi kaanaHu; 13 - po6oui 6aaonu i3 'BP; 14 - 2o-
so0eku I'AB3; 15 - cekyitiHuill kosnekmop; 16 - cekyitiHull 3anob6ixcHuk; 17 — 3anip-
Huli kaanaH muny 3K-32; 18 - po3nodinbHuk nogimps; 19 - 6asoH-pecusep; 20 -
3apsi0Ha cmaHyis
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Ycmanosku 3 6amapeeto muny BAE documb dagHo 3acmoco8yrombubCsi
Ha 06’ekmax YKpaiHu i cKaadarnmbcs i3 waelie noxicexicHoi cueHaaizayii
3 cnosiwysavyamu, npuliMa/nbHO-KOHMPO/AbHO20 npujaady, npuaady
ynpasaiHHa (a6o wuma ynpasaiHHA ma cueHa.jizayii), 2a3o0e8o0i po3nodi-
AbYO0I Mepedxci i3 cuegHanizamopom muckKy muny C/1Y i gunyckHumu Hacao-
Kamu; po3nodi/ib4020 npucmpoio 3 eAeKMpPUYHUM I py4HUM NYCKOM; 6a-
mapei aesmomamuuHoi 3 eaekmponyckom (BAE), wo ckanadaemwvcs i3 080x
ceKyitl (KoxicHa 3 IKUX MAae nyckogull 6a10H 3i cmucHeHuMm do 25 amm. no-
gimpsiMm, 3akpumutl 2o108kamu muny I'3CM, 3eopomHull kaanaH i dea po-
6oyux 6a/s10HU 3 20n08Kamu muny I'AB3, cekyiliHull kosekmop, cekyil
HUll 3ano6ixcHUK i 3anipHuti kaanaH muny 3K-32); poanodinbHuka nosi-
mpsi muny, 6a/10Ha-pecugepa i 3apsi0Hoi CMAaHyii.

[Ipu 8UHUKHEHHI noxcexci y npuMiujeHHi cnpaybosye chnosiuysad
2, iMnyabc 8i0 K020 HA0xX0dumb: HA NPUUMANbHO-KOHMPOALHUL Npuaad
3, wWo gikcye cueHa npo noxcedxrcy 8 YboMmy waelighi i nodae cuzHal mpu-
g8o2u Ha npu.aad ynpasaiHHAa 4 (Wum ynpaeaiHHA ma cueHajizayii), 3
5IK020 N00AEMbCA eAeKMPUYHULL IMNY/AbC HA NI0pU8 NiponampoHis8 y pos-
nodisib4oMy npucmpoi 8 daHo2o HanpAMKY i 8 00HIll a6o d80x 20.108KaxX
11 muny I'3CM nyckosux 6a.0Hie 10. Tuckom nopoxosux 2asis, ujo ymeo-
prorwmbscsi npu nidpusi niponampoHa (3apsid nidpueaemusCsi 3 paxyHoK
p0324capr8aHHs npu noda4i Hanpya2u Ha NycKoesy cnipa/b NiponampoHa)
cnpaybosyroms 8i0n08IOHI HANPSAMKU, e BUHUK/1A NOXcexcd, d came po3-
nodinvyuti npucmpiii 8 i eonoeka 11 muny I'3CM Ha nyckogomy 6A/0HI
10; nogsimps 3 nyckogozo 6as0Ha 10 Hadxodumb y ceKyiliHull KOAeKmop
15 i sukaukae cnpaybo8y8aHHs CekyiliHo2o 3anobixcHuka 16 (8in 3a-
Kpusaembucsi) i 2on108ku 14 muny I'AB3. Yepe3 2on108ku 14, ujo 8idkpuu-
cs1, FBP Hadxodumb y cekyiiiHutll kosekmop 15, eidkpusae 3anipHultl k1a-
naH 17 muny 3K-32 i cnpsamogyemucst 0o po3nodizibuoz2o npucmpoto 8 da-
H020 HANpsAMKY 1 dasi 8 po3nodiabyy mepedxcy 5. [Ipu ybomy cueHasiza-
mop mucKy 6 nodde Ha npuiad ynpasjiHHa 4 (wum ynpaeqiHHs ma cue-
Ha.ai3ayii) cueHaa npo nodavyy 'BP y HanpsmKy, wo nidjisi2ae 3axucmy.
JAucmanyitiHe 8KAKYEeHHS YCMAaHO8KU 30IUCHIEMbCS KHONKAMU PYYHO20
NycKy, Wo 8CMAHO8.1K0HMbCA 6115 8UxX00i8 I3 NpuMIiUWeHHs, sike nid1s2ae
3axucmy. Micyesuti nyck ycmaHosku BAE (i3 npumiweHHss cmaHyii 2a3o-
8020 NOMCENHCO2ACIHHS) MOXHce 6ymu 30IlICHEHO PYYHUM 8KAOYUYEHHSM PO3-
nodisb4ux npucmpois, ki 3abeaneyams nodayy 2aszy 8 NOMpPIOGHOMY HaA-
NPAMKY [ pyYHUM NYCKOM HE0b6XI0HOI Kisibkocmi 201080k ['3CM Ha 6as10-
Hax i3 ['BP.
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2.6.7 CTpyKTypa yCTAHOBKH ra3oBOro Inoxe>xoraciHH4 i3 nHe-
BMaTH4YHUM IyCKOM i3 6aTapecro BAII

JloyinnbHIcCMb 8UKOPUCMAHHSA YCMAHOBKU 2A308020 NONCEHCO2ACIHHA
I3 NHEBMAMUYHUM NYCKOM € 8UNPABAAHOK), AKWO Yy NpUMIWeHHI 8idcym-
HS MoJcAu8icmb 13 6y0b-KUX NPUYUH 3ACmMOco8ysamu 8UbyX03aXUueHl
cnosiwjysaui, 6o 8I0CYmHi 08a HE3ANEHCHUX JHcepena HUB8AeHHs, Has18He
Kopo3siliHe cepedosuuje a6o Mae micye 3aHaA0mMo 8UCOKA 80/102ICMb.

Tunosorw ycmaHOBKOW 2308020 NOMCEHCO2ACIHHA 13 NHEBMamuu-
HUM nyckom € ycmaHoska 3 6amapeero BAIl (puc. 2.26), sika iHKoAau 3a-
CmMoco8yeEMbCsl HA 06’ ekmax.

Puc. 2.26 - CTpyKTypa yCTAaHOBKH ra30BOr0 MOKe>KOracCiHHA i3 NTHeBMaTUYHUM
nycKoM i3 6arapeero BAII:

1 - nHesmamuuHa 36y0dxcyea/sbHa cucmema; 2 - ChpuHKJAepHul 3poulysa4; 3 -
npuliManbHO-KOHMPOAbHUU hpuaad; 4 — npuaad ynpaeaiHHs (Wum ynpasaiHHa ma
cuzHaaizayii); 5 - 2azoea po3nodinvua mepesca; 6 - cuzHaaizamop mucky muny CAY;

7 — 8unyckHi Hacadku; 8 - po3nodinbyuti npucmpitl i3 nHeamonyckom; 9 — bamapesi
asmomamuyHa i3 nHegmonyckom (BAIl) deocekyitina; 10 - nyckosi 6a/10HU 3i cmuc-
HeHuMm nosimpsam; 11 - zonoeku muny I'3CM; 12 - 38opomHi kaanauu; 13 - poboui
6as0Hu i3 'BP; 14 - 2on068ku I'AB3; 15 - cekyitiHuli konekmop; 16 - cekyitiHuli 3a-
nobGixcHuk; 17 - 3anipHutli kaanaH muny 3K-32; 18 - posnodinbHuk nogimps; 19 -
6as10H-pecusep; 20 - 3apsidHa cmaHyisi; 21 - nyckosutl 6a10H 36y0x#Cy8a/1bHOI cek-

yii; 22 - nyckoea mpyé6a; 23 — kaanau nogimpsiHuti nyckosuii muny KBII
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IIpuHyun po6omu ycmaHosku. B uepzosomy pexcumi muck 0,2 Mlla
niompumyemucs y po3nodiivuiil 36ydixcysanvHili cucmemi 1 8id nyckogoi
mpyb6u 22. Y pa3i nidsuweHHs1 memnepamypu chpaybo8y€e 00UH a60 Kijlb-
Ka CNpuHK/epHUX 3poulyeavie 2, sAKi 8UKOpUCMOBYHIMbCA K S8UNYCKHI
Hacadku 36y0xcy8a/1bHOI cucmemu; Muck y CNOHYKA/IbHIl Mepexci nadae 3
0,2 Mlla do ammocgepHozo. Lle npusodumsb do cnpaybo8y8aHHS NYCKO-
8020 NOBIMPSIHO20 KAanaHa 23 Ha nyckogomy 6asoHi 21. Ilogimps 3 6a-
JI0Ha nid muckom 2,5 MIla iide do po3nodisnbuozo npucmpor 8, BUKAUKAE
lio2o cnpaybosyeaHHs I cnpaybosysaHHs 2oao08ku 11 muny '3CM nyc-
kosux 6a.0Hie 10 6amapei BAII 13; npu ybomy cmucHeHe nogimpst Haoxo-
dumb y cekyitiHuti kosaekmop 15, 3akpueae cekyitiHulli 3anobixcHuk 16,
po3kpusac 20108ku 14 muny '’AB3 Ha 6ai0Hax i3 eo2HezacHuM 2a3om 13.
I'BP, wjo suxodums i3 6a/10Hi8 13, po3kpueae 3anipHull kaanaH 17 muny
3K-32, a nomim, po3kpuswu po3nodiavb4ull npucmpiii 8 Hadxodums y po-
3n00diib4y mepexcy 5 00 8unyckHUX Hacadok 7.

2.6.8 YcTaHOBKA i3 TPOCOBUM NyCKOM

YcmaHnosku T-ZMA i3 mpocogsum ma eseKmpuuyHuUM Nyckom (puc.
2.27) npu3HayeHi 015 3axucmy npumiwjeHs (06’emom do 40 m 3, akujo 3a-
psadoMm € gyesaekucaoma; i do 120 m 3, aKwo sk 3apsid BUKOPUCMOBYEMbCS
¢peon 114B2). Y mpocosomy eapianmi ycmaHoska T-2ZMA modxce 3axuwa-
mu mi/sibKu 00He npumiujeHHs1 | po3mauwogyemucsi 6e3nocepedHbo 015
8x00y 8 Hb020. YcmaHoska T-2ZMA ckaadaembcs i3 d8ox 40-a1imposux 6a-
/I0HIB8 (00UH — pobouuli, IHWuUll - pe3eps8HUll) i3 3anipHO-NYCKOBOH 20-
s08kow muny I'3CM (y mpocogomy eapiaHmi niponampoHoM He 3apsdxca-
emucsi) 1 kosnekmopa 3 i3 po3nodiibHUM mpy6onpo8odom 6.

[1i0 cmesero npumiujeHHS, WO NidAsi2a€ 3axXucmy, HAMs2yEMuvCst Mpoc
9 (dosicuHoro He biabuie 15 m) 3 neckonnaskumu 3amkamu 8. Bidcmaub
Mixc 3amkamu - do 4 M, asie 8 6ydb-aKoMy 8unadky y npuMiujeHHi no-
B8UHHO 6ymu He MeHue 080X 3amkig. O0uH KiHeyb mpoca npukpinaeHutl
d0 HaMSANHCHO20 Npucmpor 7; iHWull, 4epez cucmemy poauKie ympumye
gaxcinb 11, do sskozo nidsiweHuti saHmaxc 12 macomw 10 ka. /Jo eanmadxicy
npukpinaenut maauti mpoc 10, dpyaull KiHeyb K020 3’€dHaHUll 3 sadice-
aeM 2oa08ku '3CM 4. YcmaHo8ka 3MOHMOBAHA HA Mema/iesiu pami.

[Ipu s8ukopucmaHHi Mpoco8020 Nycka yCMAaHo8KA Npaytoe 8 makuu
cnocib. 3a nideuwjeHHss memnepamypu y npumiwjeHHi do memnepamypu
cnpaybo8y8aHHs 3amKy 8 (3azsuuati 72 °C) 3amok po3nadaemuvcsi I mpoc
nepecmae ympumysamu 8adxciab 11, 38’a3aHutl i3 mpocom 10. I1i0 dieto 8a-
Hmaxcy 12 mpoc 10 nogepmac 8aixcisb 204108KU 4, gidkpugarouu omaip 015
g8uxody 802He2acHOI pevosuHU 3 basoHa 1 8 kosaekmop 3 i dasi 8 po3no-
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Ji/ibHy Mepedxcy 6 ma npumiujeHHs, wo nidaszae 3axucmy. /lucmanyitiHe
8K/IF0YEHHS1 p0604020 6A/10HA MOKCHA 30IUICHUMU NOBOPOMoOM 8adxcens 14

Ha ce6e. [Ipu yboMmy 3y6 eaixcesnss 8uXo0UumMb i3 3a4enjeHHsl i3 3IpO4YKOI
6apabaHa mpoca-nodosixcysaya 13, mpoc 9 nocaabaArEMbCA | ycmMaHo8Ka
Ccnpaybosye Mak camo, K i npu po3naae/aeHHi 3amMka. ABmomamuyHo a6o
JUCMAHYITHO B8K/AKWYAEMbCA MIiAbKU pobouull 6a/10H. Pe3epsHull 6a.10H
8K/1I0YAI0OMb 8PYYHY 3a AONOMO2010 KHONKU-pyYKu 2 (0415 yboeo ii mse-
Hymo Ha cebe).
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Puc. 2.27 - [IpyHIMnIOoBa cXeMa YCTAHOBKHM Ira30BOro IMoKe>K0oraciHHs i3 Tpoco-
BUM Iy CKOM:

1 - 6a10HU 3 BO2HE2ACHO0 PEYOBUHOMW; 2 — hpucmpiil 0415 py4Ho20 nycky; 3 - koJie-
kmop; 4 — 2onoeka I'3CM; 5 — sunyckHull Hacadok (3a38uyati po3emkosi dpeHYepHi
3powysayi ab6o yuaiHOpu4Hi Hacadku 3 omeopamu diamempom 2-10 mm); 6 - pos-
nodisbHa mepexca; 7 - Hamszay; 8 - mpocosuli 1eekoniaskuli 3amMokK; 9, 10 - mpoc;
11 - sadkciny; 12 - saHmadkc; 13 - 3ipouka 6apabaHa; 14 — 8axciab i3 3aCy8KOI0

B pasi 3acmocysaHHs ycmaHoeku T-ZMA y eapiaHmi 3 e1eKmpuyHuUM
nyckom (8i0 cucmemu noxcexcHoi cueHaizayii) MoxcHa 3axuwjamu odHe
npumiwjeHHs1 06’emom do 40 m 3 (8yesnekucaum eazom ) abo do 120m 3
(¢ppeorom 114B2), abo dea npumiujeHHs, AIKW0 yCMAaHO8KA OCHAWEHA po-
3n00isbyumM npucmpoem (y yvomy sunadky I'BP sunyckaemwvcs miabKu 8
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me npumiweHHs, 8 KoMy cnpayreas cnosiuysa4). Eaekmpuunuili nyck
ycmaHo8KuU (nyck po6o4020 6a10Ha) 8i06y8aemMbCsl Npu HA0X00HCEHHI CU-
2HAJ/1y NPO Noxcexcy 8id cucmemu NOXceHcHoI cugHaaidayii Ha nidpus nipo-
nampoHy 2onoeku I'3CM (4, puc. 2.2.7) i 8i0nogidHitl po3nodiibuuil npu-
cmpit. /laai ycmaHoska npaytoe mak camo, sik I yCmaHo8Kd i3 mpocosuM ny-
CKOM. AHA/1021YHO 301TICHIEMbCA PYHHULL NYCK PE3epP8HO20 6A/10HA.

2.6.9 YcTaHOBKA ra3oBOro nokeXoraciHHg 3 eJIeKTpU4YHHUM Iy-
cKkoMm YATE

[IpuHyunosa cxema ycmaHoOBKU 2A308020 NOHCEHCO2ACIHHA 3 e/1eKm-
pu4HuMm nyckom YATI'E nodaHa Ha puc. 2.28.
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Puc. 2.28 - YcTaHOBKA ra3oBoro no>ke<oraciHHs 3 eJIeKTpu4HUM nyckom YATE:

1 - 360pomHuli kaanaH; 2 - mpoc; 3 - 2on08ka-3ameop muny I'3CM; 4 - 6a.0H i3 'BP;
5 - pykosimka py4Ho20 nycky; 6 — 20/108Ka 3 e1eKMPUYHUM NYCKOM; 7 — p03n00iib-
yuti npucmpiti; 8 - 3apsidna cmauyis; 9 - 6as0H-pecusep; 10 — po3nodinbHUK nogim-
ps; 11- nooscexcHull npuliMaibHO-KOHMpoAbHUlU npuaad; 12 - 8unyckHi Hacadku;
13 - noacexcHull cnosiwysay; 14 - mazicmpaavHutli mpybonposio; 15 — cuzHaaizamop
MUuckKy

Ii cmpykmypa ma sysau € anano2ivHuMu 00 8y3/i8 ycmMaHo80K i3 6a-
mapeero BAE. BuHssmkom € auwie KOHCmMpyKyisi 6amapei po6o4ux 6a/10HI8
i3 I'BP, Ha sikux ecmaHoeseHi 2on06Kku ['3CM 3. Baxceai 201080k I'3CM
3’€edHaHIi Mixc c06010 MPOCoM, npuedHAHUM Yepe3 610K 00 8uCmyny pyKko-
SAMKU py4yHo2o nycky 5. YemaHnoska npayroe 8 makuii cnoci6. Ilicas mozo,
K NOMCEeNHCHUU NpUlMa/ibHO-KOHMPOAbHUU npuiad 11 3agikcye cueHaa
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npo cnpaybo8y8aHHs 080x cnosiwysavie 13 y npumiujeHHI, s1Ke nid.si-
2ae 3axucmy, 8iH hopMye iMNy/abC HA NIOpuU8 NiponampoHis y po3nodiib-
YoMy npucmpoi 7 8KA3aH020 HANPSIMKY 1 8 204108yl esiekmponyckKy 6. Biod
MUCKy Nopoxosux 2da3ie, Wo ymeoplmbcs npu nidpusi niponampoHa,
Ccnpaybosye KAanaH po3nodiib4020 Npucmpomr i 20/108Ka eJ1eKmponycky

6, NnopuweHb SKoi, nepemiuar4ucsb 0020pu, 8NJAUBAE HA BUCMYN PYKOSIM-

KU pYy4HO020 NYCKY 5, 5IKa, y €801 Yepay, msaz2He mpoc 2, ujo 3’€0Hye saxceni
2041080K '3CM 3, i 8iokpusac ix. 'BP i3 6as10Hig 4 suxodumb y Kos€Kmop i
uepe3z 3860pomHull KaanaH 1 ma po3nodiavuulli npucmpiti 7 nocmynae 00
B8UNYCKHUX Hacadok 12 y npumiujeHHs, Wo nid/a52ae€ 3axucmy.

2.6.10 YCTaHOBKM 3 IIeHTPaA/Ii30BaHUM 30epiraHHsAM rasy

Y psdi eunadkie 0411 cmeopeHHs 802He2acHOI KOHYyeHmpayii nompi-
6HI moHHu I'BP, ujo sede do HeobxidHocmi 3acmocogysamu 6amapei 3 ge-
JIUKOK KIAbKIcmioo 6a/10HI8. Tak, 3 ypaxy8aHHAM 8UMOKI8 4epe3 HAsI8HI
Hewli/bHoCcmI, 015 3axucmy npumiwjeHHs 06’emom 1200 m 3 6yde nompi6b-
Ho 6u3bko 900-1000 ke dgookucy 8yaaeyto, ujo cmaHosums 37-40 6a-
/A0HI8. Kpim 3HauHo20 uacy nodaui I'BP i3 6a.s0Hi8, makull cnoci6 36epe-
JHCeHHS1 BUKAUKAE dodamKkosull psid npobsaem: npu cnpaybo8y8aHHI MOiC-
/lu8e yMBOPEHHS KPUNXCAHUX NPOBOK y mpybonposodax, — sk npasuJo, 8
MIcysix i3 nid8UUWeHUM MiCYye8UM ONOPoM — Y KoAIHax. Lle suHukae momy,
wo diokcud gya/ieyry Ma€e NUMOMy 8azy MeEHUY Y NOPIBHSHHI 3 800010,
MoMy 801020 3HAX00UMbCS Yy HUMCHIL YacmuHi 6a/10Ha i 6yde nepwioro 8u-
xodumu yepe3 cugpoHHy mpy6ky. /lodamkose 3HegodHeHHs1 ['BP, ocob.u-

80 diokcudy 8ya/eyto, npu3godums 00 3HAYHUX BUMPAM.

IIpomsicom 80-90-x pokie MuHy.s020 cmopivusi y BunpobysabHili
nodicedxcHiu 1abopamopii XapKieCbKo20 2apHI30HY NOHCEHCHOI 0XOPOHU Nid
KepisHuymeom MosouHozo M.M. 6ys10 po3pobseHo 1 enepuie 8nposa-
0JCeHO Yy NpaKMuUuKy KiJilbka 8apiaHmie cmayioHapHux i mpaHcnopmHux i3o-
mepmivHUx cucmem 045 yinell noxcedxcozacivHsa. Ha eidminy eid 3suuatii-
HUX MPAHCNOPMHUX MAd MEXHO/A02IYMHUX [30mepMIYHUX emMHocmel, dodam-
KoguMu ejfeMeHmamu cmaau cucmema nodaui GGy cmaHi cmasozo aepo-
304110, 86y008aHULl BUNAPHUK ycepeduHi EMHOCMI ma cucmema niompum-

KU NOCMIIH020 MUCKY Ha 6a3i komnpecopHoi ycmaHoeku. Poboma cucme-
MU NIOMPUMAHHA MUCKY NOJ/512A€ Y CMUCKAHHI 2a3080i ¢pa3u diokcudy 8y-
a/1eyro, wo npusodums do tio2o nepexody y 3pidxiceHull cmaH I, 1K HACAI-
dok, — do nadiHHsA mucKy 8 emHocmi. lle do3eosiuso 3HU3UMU pobo4ull
MUucK y eMHOCMI U 8U20mMo8151mu ii 3 moHkiwoz2o memadsny. /145 ni08uUWeHHs
mucky y cucmemi (npu ii inmeHcugHitl pobomi, sska eede 00 3HUMNCEHHS Mu-
CKy 8 cucmemi) 6y/10 3anponoHO8aHO nepesodumu 3pidixceHy ¢aszy e za-
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30n00i6HUll CMAH WASAXOM WMYYHO20 NIOBUU/EeHHSI memnepamypu 8 €M-
Hocmi. Cucmema Maaa MoxcAu8icms Kepygsamu cnig8IOHOWEHHSAM 3pidice-
Hoi ma 2a3oeoi ¢pa3 diokcudy syeseyr. Lle 00368041510 HE MIiAbKU ymeo-
prosamu 8o2He2acHy KOHYeHmpayiro, a U, y pa3i nompebu, akmugHo en/u-
8aMu HA 3HUMCEHHA memhepamypu y NpuMiujeHHI.

LIs koHyenyisa nizHiwe Haby.1a po3sUMKY 8 KOHCMpYKYIi pe3epsya-
pie izomepmiuHux noxcedxcHux (PIII), siki sunyckaromuvcs 1 cbo2odHi. Tak, y
1991 pouyi ¢pipma «Ansul Preferred Co» npedcmasusa Ha puHOK 3aco6ie
NOX#CeHC02aciHHA HoO8e 001A0HAHHSA — I30mepMiuHi eMHOcmI Mini-bask 045
CO: HU3bK020 Mucky. 3a8051Ku po3pobyi peszepgyapie mMa.020 po3Mmipy
MiHi-bask 8y2/1eKUuc/10mHe NONMCeH02ACIHHA no4as/10 8ukKopucmosysamu
emHocmi, de 36epicaembcs 8id 159 do 680 ke I'BP. KoxceH pesepgyap Mi-
Hi-Bask 6y ocHaweHull X0.100U/1bHUM azpe2amom, AKull nidmpumyeas y
emHocmi memnepamypy 18 °C i muck 2,1 Mlla. I cb0200HI Ha puHKy 3Haxo-
dumbcsi aHan02ivHe 061a0HaHHA Pipm «Ansul Preferred», «Kidde» ma iH.

Pesepgyapu izomepmiyHi nodxcedxcHi (puc. 2.29) - mens0i301b08aHi ,
npusaadamu Kepy8aHHs HUMU [ Npu3HaveHi 0151 36epicaHHs1 3pidiceHuUx
B802HE2ACHUX Pevy08UH 3 memnepamypu Hudxcye memnepamypu HAagKo/u-
WHbL020 cepedosuwa, a makodxc 045 ix nodaui. Ak 'BP y Hux 3acmocosy-
rombcs dgookuc syaaeytro (CO 2), azom (N), apeoH (Ar).

ACTTI i3 PIII su2ioHo 8i0pi3HsAIOMbCA 611bWOK WBUJKICMI0 nepes3a-
PAONHCEHHS, MEHWUMU 8UMPAMAMU HA Nepe3apsa0HCeHHA ma MEHWO Md-
cow cucmemu (npubausHo Ha 60 %). loxcexcozaciHHA docsieaemubesl K
VHACAI0OK 3MeHWeHHs1 KOHYeHmpayii KUCHI y nogimpi, mak i 0xo/10-
JdX#CeHHAM nid 4ac eunapo8ys8aHHs KoHoeHcoeaHoz2o CO 2 y nogimpi.

Tunosa koHcmpykyisi PIII nepedbauae Has8HICMb 3anipHoO-
NyCcK08020 Npucmpor, cucmemy KOHmpo.11 pieus yu macu I'BP, cucmemy
KOHMPpOo/110 U Ni0mpumMaHHs mucKy ma tio2o asapitiHozo ckudaHHs. PIII 3a-
CmMoco8yomuCcs, Ik NPasuJio, y CKAA0CbKUX | BUPOOHUYUX NPUMIUJEHHSX
8e/1UK020 06°eMy, yeHmpax so2icmuku, agiayiliHux aHeapax ma iH. Haii-
6inbw yvacmo y PIII 36epizaromb deookuc gyaaeyto (CO  2), wo 3yM0OBAEHO
€KOHOMIYHUMU noka3Hukamu, pidwe y PIIl 36epicatomb xaadoHu 23,
227ea, 125.

Hatibinbw xapakmepHull psd 045 i30mepMiYHUX eEmMHOcmelu — 3; 6;
12; 18; 24 m 3. Pobouuli muck y HuUx, ik npasu.Jio, He nepesuwye 2,2 MIla.
3a 8uwj020 MUCKy cucmemMd NOYUHAE 1020 3HUNXCY8AMU 8 A8MOMAMUYHOMY
pexcumi, abo cnpaybogye cucmema 3anobi’CHO20 CKUOAHHA MUCKY 4epe3
3ano6IixiCcHI KAanaHu.
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Puc. 2.30 - KoHCcTpyKLi pe3epByapa i30TepMidyHOr0 MOXKEXKXHOro:

1 - i3omepmiyHull pezepgyap YuaiHOPUYHUU 20pU30HMAAbHUU, 2 - nampy6ok 044
pidkoi ¢pasu; 3 - nampy6ok 2azoeoi pasu; 4 — pieHemip; 5 — kpaH mpuxodosull; 6 -
3anob6ixcHa MembpaHa; 7 - nampy60ok 018 CKUOAHHS MUCKY; 8 — 3ano6ixcHUll KAanaH;
9 - maHomemp; 10 - kpaH waposuti; 11 - nHeemonposid; 12 — waga kepy8aHHs ny-
ckom; 13 - xon0dunvHull azpecam; 14 - eunaposysay; 15 - pecyasimop mucky; 16 -
npuaad ynpasaiHHs noxcexcHull (wWum ynpasaiHisa ma cuzHaaizayii); 17 - meH3ome-
mpuyHuti damyuk; 18 - pama; 19 - mepmoizonsnyis
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Koncmpykmueni modcausocmi pesepgyapa 3abe3nevyyrwmsbs: 3anpas-
Ky, dosanpagkKy I3iueaHusi 'BP; mpuease 36epicanusi 'BP nid muckonm,
sAKUull nidmpumyemuwcss agmomamu4vHo; dozoeaHy eudavy I'BP. Tepmin
cAyxHcou pesepgyapa 0o nepuiozo 02450y cmaHosums He meHuwe 10 pokis.
Ycmanoeka pesepgyapa 30iliCHIOEMbCA HA paMi 3 MeH300amM4uUKaMmu, SKI
pasom 3 asmomMamu4HOK CUCMeMOI0 NidMmpuMKU Mucky 3abesneyyiomb
6e3ne4yHy ekcnjyamayirn cucmemu ma KOHmpo/b HasseHocmi I'BP.

Y cnpowenomy suessidi koHcmpykyirw PIII HasedeHo Ha puc. 2.31.

Puc. 2.31 - Copoinena cxema PIII:

1 - i3omepmiuHa emHicmy; 2 - nyckosull 6a/10H; 3 — 3anipHo-nyckosull npucmpitl;
4 - nyckosuti mpy6onposid; 5 - Hanipuuti mazicmpaasHuli mpy6onposid; 6 — mazicm-
pasibHUll asmomam; 7 — npu1ad ynpasaiHHs noxcexcHull (wum ynpasaiHHs ma cuzHa-
Aizayii)

2.7 AaropuTMM po60TH aBTOMAaTUYHMX YCTAHOBOK ra30BOro
MOKeXXOoracCiHHA

Anzopummu pobomu ACI'II noguHHI 3ab6e3neyumu SBUKOHAHHS B8U-
Moe 6e3neku 015 Ardel, Wo 3HaxX001MbCs y NPUMIUWEHHSX, a 3 [HWO020
60Ky, 80HU Marwmb 3abe3neyumu e@pekmusHe NoMIeHco2dciHHI, dompu-
MAHHS BUMO2 HOpMamusHux dokymenmie. Hatinpocmiwuii anzopumm po-
6omu ACTIl noaszae 8 3abe3nevyenHi sunycky I'BP auwe nicas 3aKiH-
YeHHS1 BCMAHOB8/1EHO20 YdCy, 3d AKUU 00U 3a1UWamb NPUMIUWEHHS, K)-
du nodasamumemuocsi I'BP. Po3zzassHeMo 00uH i3 ModxicAugux ma documb
YHIigepcaabHull aszopumm pooomu ACIII daa 3axucmy 60Kcy za3onepe-
Kauysa/ibHo2o azpezama (I'TIA) Ha ca3o0komnpecopHili cmaHyii.

Texuosnozivna uvacmuHa ACI'Il Ha makomy 06°ekmi, Ik npasuJo,
cKk/a1adaemuvcsl 3 bamapell 2a308020 NONXCEHCO2ACIHHSA, MA2ICMPAALHUX MpY-
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6onposodis, po3nodiibHUX Mpyb6onpoeodis, 8UNYCKHUX HACAJOK I cue-
Haaidamopie mucky. Y 8IdCIKy nocexco2aciHHA 6/10ka cucmemu 3abe3ne-
YUeHHs1 BCMAaHOB/AeHI bamapei 2a308020 NOX#CEHCO2ACIHHA MaA cuzHaizamopu
MUCKY HA KOJX}CeH HAaNpsIMOK nodavl 2a3080i B02HE24CHOI peyo8UHU
(I'BP). 100 % 3anac 3anpas/eHux Mody/i8 204308020 NOMEH02ACIHHA
36epizaembcs Ha ckaadi komnpecopHoi cmanyii. Koxcna 6amapest 2a3080-
20 NOJXCENHCO2ACIHHA OCHAWYEMbCA eNeKMPOHHUMU 8d208UMU NPUCMPOSI-
MU 0151 KOHMpPOJII0 3a 80200 3 MEH30MEeMPUYHUMU damyukamu, ujo 0o-
380/151€ 30iUCHIO8AMU ABMOMAMUYHUL KOHMPOab Macu ['BP y KoxcHOMy
MOAYAl yCMAHOBKU NONXCENHCO2ACIHHSA I, 3a He0bXidHOCmI, chopmysamu cue-
Ha/ nNpo HecnpagHocmi ycmaHoeKu 3a Hanpsamkamu nodayi I'BP. Ompu-
MAHHS IHgpopmayii 3 meH300amyuKie npo cmaH mMody.1ie 30iliICHIEMbCS 3
iHmepeasom 5 c.

ACT'T 3axuwaromucst okpemi gidciku I'TIA:

— 8idcik Komnpecopa;

— 8idcik dsueyHa (1-wa ma 2-2a yepeu nodauvi 'BP);

— 8IJCIK 0/1uB0a2pezamis.

1-wa i 2-2a yepzau nodaui I'BP maroms po3nodiabyi mepeixci.

Jas 3axucmy 8I0ciKy Komnpecopa nepedbaueHo nodavy ['BP gid
deox bamapell, 015 3axucmy gidciky oausoazpezamie - nodayy 'BP gid
odHiei bamapei.

Y 8idciky dsuzyHa € mexH0/102I14HI N0O8epXHI, Hazpimi suuje memne-
pamypu camo3auMaHHs myp6iHHOI 01u8U, MoOMy 0151 Hb020 nepedba4eHo
dei uepzu nodaui I'BP. Bunyck 1-i yepeu I'BP Ha 2aciHHS 8UKOHYyOMb 810
odHiei bamapei nepwoi ycmaHosku U 00Hiei bamapei dpy20i ycmaHo8Ku.
Bunyckaromuo I'BP nposioH2o08aHuM cnocobom 8id dsox bamapet 2a3080-

20 NOXMNCeNHC02aCIHHA hepulol yCMAHO8KU, WO BUK/AKYAE MONC/AUBICMb NO-
8MOPHO020 3aUMAHHS I 3a6e3ne4ye paeemamusayiro npomsi2om vacy, doc-
Mamub020 0151 NPUPOOHO20 0X0/100HCEHHS 06/1a0HAHHS 00 memnepamy-
pu, HUXC4oi 3a memnepamypy camo3ailMaHHs 0AUBU.

Bubip Hanpsmky nodaui I'BP 3a6e3neyyembcsi cnpayb08y8aHHAM
810n08IJHUX p03N0Ji1bYUX NPUCMPOI8.

JA51 3MeHWeHHs 8eAUMUHU NYCKO8020 CMpyMy, nodavya iMny/aocy
HA cnpaybo8y8aHHA bamapell 2a308020 NOMCEHCO2ACIHHA Npo8odumbCs
nocsidosHo i3 3ampumkoto 0,25 c.

IIpu cnpaywvosysanHi 6amapeti 'BP Hadxodumb no kosaekmopax do
MazicmpaabHux mpy6onpogodis i dasi — do po3nodiibyux mpybonposo-
dig i3 Hacadkamu, Yepes sAKi 3anN0BHIEMbCS1 06 €M, W0 3AXUUAEMbCS.

IIpu Hadxoduxcenni 'BP y mazicmpasibHuti mpyb6onposid cnpaybos8ye
810n0B8IOHULl CU2HAI3aMOp MUCKY, | 8 ABMOMAMUYHY CUCMEMY KEPYBAHHS
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Ha0xo0umbs cueHa/a npo npoxodxceHHss I'BP y 8i0nogidHOMY HANPAMKY
2ACIHHAL.

Po6oma ACTII y pexcumi «agm. nyck 8K/AHUYEeHO» 8i06y8AEMbCA HA-
cmynHum yuHoMm. ACT'Tl cnpaybo8ye npu Ha0x00x*CeHHI cCu2Ha/y npo no-
acexncy 8 8IdciKy 8i0 080X noxcexcHUX cnosiwysavie y cucmemy, SKd, y
C8010 Yep2y sudae maki cuzHaau ma iMnyasbCu:

— CU2HaJ/1y cucmemy ynpaeiHHs 2a30nepeKavysa/ibHo20 azpeeamd
0415 aeapitiHoi 3YynNuUHKU Nnpayrwwyo2o NpusodHo20 2a30mypb6iHHO20
deuzyHa I 8I0K/HOYEHHS cucmem 8eHMuUASAYli;

— IMNY/AbC HA BK/AIOYEHHS npuaadie c8imsa08020 ONOBIWEHHS NO
810CIKY, W0 3aXuujaemuscs, ma 38ykosutl — no ecbomy I'l1A;

— IMNy/bcU Ha Nyck 6amapeti 24308020 NOHCEHCO2ACIHHA 3 pO3PAXY-
HKo8UMU Kisbkocmsamu I'BP, ska nodaemubcs y 8I0CIK, W0 3aXUUAEMbCS.

IIpu po6omi ACTIl y pesxcumi «aem. nyck 8idKkar4eHo» cucmema ¢o-
PMYE CU2HA/ HA Nyck 6amapet 2a308020 NOMCEHCO2ACIHHA NiCAST HAOXO-
0XCEHHS CU2HAY 3 NYCK0B020 M0OAY/51 (NpUu HAMUCKAHHI KHONKU «I1yck»)
abo 8id KHonok ducmaHyiiiHo20 nycKy 6115 8x00i8 y 8i0CIK, Wo 3axuwa-
embca. lpu ybomy sudaemucsi:

— CU2Ha/a y cucmemy asmomamu4Ho20 ynpaeninHs I'lIA daa «aea-
pIliHOI 3ynuHKU» [ 8I0KJAOYEHHS cUuCmeM 8eHMUASAYIL;

— IMNY/bC HA BKAKYEHHS Npuaadie c8im/108020 0NOBIWEHHS NO 3a-
xuuwjyeaHoMy 8I0ciky, a 38ykosutl — no ecoomy I'TIA;

— IMNy/bcu Ha nyck 6amapeti 24308020 NOHCEHCO2ACIHHA 3 pO3PAXY-
HKo8UMU Kisibkocmsamu I'BP, wo nodaemubcs y 8I0CIK.

Ilyck nodaui I'BP y pexcumax «asm. nyck 8K/JAHYEHO» I «asm. nycK 8i-
OK/AH0YEeHO» 6/J0KYEMbCSl 8I0Kpumumu deepuma 8IJCiKy 3 sudavero cue-
Ha.ay «gidkpumi deepi g8idciky NCO..» 8 cucmemy aemomamu4Hoz20 ynpas-
JIIHHS | BK/AKYEHHS €8IM108020 ONOBIUWEHHS NO 8I0CIKY, WO 3aXUUjaEMb-
cs1, «ACI'TI sukn.».

Enexmpuunuii nyck ACT'TI 30iticHI0oeEmMbCs 13 3aMpUMKOI0 810 MOMEH-
my ¢popmyeanHs cueHaay «Iloxcexca» i BKAWUYEHHS NPUCMPOi8 onosiujeH-
HA Npo esakyayin.

Axkwo deuzyH I'lIA npayre, mo npu 8KJAHOYEHOMY ABMOMAMUYHOMY
pexcumi nycky ACT'TI popmye cuenan Ha sunyck I'BP 3a HacmynHux ymos:

- nid yac nocedxci y 8idciky deuzyHa — yepe3 30 cekyHO nicas ¢op-
MYBAHHA A8MOMAMUYHOK CUCMEMOK YNpasaiHHA cuz2Hady «lloxcedxca y
8I0CIKY d8u2yHa»;

- nid yac noxcedxci y 8idciky oausoazpezamis — yepes 30 ceKyHO nic-
A5 POPMYBAHHS ABMOMAMUYHOK CUCMEMOI0 ynNpasaiHHA cuzHaay «llo-
Jcexnca y 8idCiKy ougoazpe2amisy;
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— nid yac noxcedxci y 8idciky komnpecopa - uyepe3 30 cekyHO nicas
HOPMY8AHHS ABMOMAMUYHOK CUCMEMOI0 YNpas/iHHs cuzHaay «lloxcexca
y 8I0CIKy KomMnpecopa.

Axwo dsuzyH I'TIA npayro€, mo npu 8i0KJAHOYEHOMY A8MOMAMUYHO-
My pedxcumi nycky ACT'TI popmye cueHan Ha sunyck 'BP npu HamuckaHHi
HA KHONKY ducmaHyiitiHo20 nycKy 6115 8xody 8 3axuujygsaHull 8idciK, abo
HA KHONKY HA NYCKOBOMY MOOYJi 810n08I0H020 8IOCIKY:

— no 8idciky deuzyHa — uepe3 30 c;

— no 8idciKy onusoazpezamis — uepe3 30 c;

— no 8idciKy komnpecopa - yepe3 30 c.

AKwo deuzyH 2azonepeka4ysa/ibH020 azpe2ama He NpayreE, mo npu
8K/AIOYEHOMY asmomamu4Homy pedxcumi nycky ACIIl ¢popmye cucHaa Ha
sunyck I'BP 3a HacmynHux ymoas:

- nid yac noxcedxci y 8idciky deuzyHa — yepes 30 cekyHad nicas ¢op-
MYBAHHSI ABMOMAMUYHOK CUCMEMOI0 ynpasiHHsa cuzHaay «lloxcexca y
8I0CIKy dsuayHa»;

- nid vac nocedxci y 8i0cIiKy oaugoazpezamis — uepes 30 cekyHO nic-
A5 POPMYBAHHA ABMOMAMUYHOK CUCMEMOI0 ynpasaiHHA cuzHaay «llo-
Jcexca y 8idCiKy oaugoazpe2amisay;

- nid uac nodxcedxci y 8idciky komnpecopa — 4epe3 30 cekyHO nicjs
(HOPMY8AHHS ABMOMAMUYHOI CUCMEMOI0 YyNpas/iHHs cuzHay «lloxcexca
y 8I0CIKy KomMnpecopa.

AKwo JdeusyH eazonepekavyea/bHO20 dazpe2amd He NpAayle, mo
npu 8idKk/a04eHoMy asmomamu4yHomy pexcumi nycky ACT'TI popmye cue-
Ha/a Ha eunyck I'BP npu HAMUCKaHHI HaA KHONKYy QUCMAHYIUHO20 NYCKY
6115 8X00y 8 3axuwyeaHutl 8i0cik, abo Ha KHONKY HA NYCKOBOMY MOQYI
810n08idH020 8IOCIKY:

- no 8idciKy deuzgyHa - uepe3 30 c;

- no 8IJCIKy onusoazpezamis - yepes 30 c;

- no 8IdciKy komnpecopa - yepes 30 c.

HeszaneocHo 8id pexcumy pooomu I'TIA i pexcumy pooomu ACI'TI, ne-
puuti Modyab 6amapei 2a308020 NOHCEHCO2ACIHHSA 2-i Yepau 3anyCcKaemo-
cs1 agmomamuyHo vepe3 60 ceKyHO nicas 3anycky 1-i uepeu, dpyautl i Ha-
cmynHi modyai 6amapell — yepes 268 c nicas 3anycKy nonepedHb020 Mo-
dyas 1-i vepeu.

3a komaudor «llodxcexnca» cucmema ynpasaiHHA 2a3onepekavyed/ib-
H020 azpezama 30ilUCHIE BIOKJAOUYEHHS NPUMYCO080i 8eHMUASAYIT Y B8CIX
NPUMIUE€HHSX.

Micyesuti (py4Hutl) nyck yCmaHo8KU NOHCEHCO2ACIHHSA BUKOHYEMbCS
HACMYNHUM YUHOM:
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- 3 gidciKy asmomamuKu npogodumusCs asapiliHa 3ynuHka pobomu
npu8odHo20 08U2YHA;

— 3 BIOCIKY NOJMCEHCO2ACIHHA — W/ASAXOM HAMUCKAHHS KHONKU PYYHO20
NycKy;

- nicas cnpaybo8y8aHHs bamapei 2a308020 NOHCEHCO2ACIHHSA HANPS-
My «nepuia yepaa 8i0ciKy 08U2yHa» — W/AXOM HAMUCKAHHS KHONOK pyuY-
HO20 NycCK).

2.8 Po3paxyHOK YCTaHOBOK ra30BOTI0 MOXKe>KOraciHHA

2.8.1 Po3spaxyHok ACI'Il i3 ABOOKHCOM BYTJIEII0

BusHnavenHss macu 'BP, Heob6xidHOI 0.151 cmeopeHHsI 802He2acHOI
KOHYeHmpayii ma onmuma/abHoi IHMeHcUuBHOCMIi nodauvi, € 00HIE0 3 OCHOB-
Hux 3aday po3paxyHky ACI'Il i cmanosumbs negHy cki1adHicme. Lle nog’sa3aHo
3i 3MIHAMU Yy BUMOKaX 2a3y Yepe3 HeWlAbHOCMI 8 020p00XHCY8AAbHUX KOHC-
mpyKyisix 3a 30i1bWeHHS 06°eMy npumiujeHb, Y molil dxHce yac 3i 36i/1bWeH-
HSM po3Mmipig 6y0diel, W0 3axXudemuvCsl, NUMOMA 8UMpama 2a3o80i pe4osu-
HU Ni08UWYeMbCsl, WO NOSICHIEMbCA BUHUKHEHHSM | NOCU/EHHAM 2a300U-
HamivHuUx egekmis, siIKi yCKAAOHIOMb CMBOPEHHS 802HE2ACHO20 cepedo-
suwa. Aze y mux sunadkax, Koau noxcexca y npumiujeHHi Habyeae 8e/UKux
po3Mipie, mibKU 06 €EMHUU CNOCI6 2ACIHHS € MOXCAUBUM.

3 [HWo020 60Ky, IKWO MIicYye BUHUKHEHHS] 3020PSIHHS MOMCHA B8U-
3Ha4UMu docums MOYHO I NOXcexHca 3Haxodumbsbcsi Ha noyamkositi cmadii, mo
6i/1bW payioHa/bHO 3a6e3neyumu nodavy 802He2acHoi pevo8uHuU 6e3no-
cepedHb0 Ha 2aciHHs ocepedKy nodxcexci. [Ipu yvomy 3a6e3nevyyemucs
3HAYHe 3MEeHWeHHs sUmpamu 802He2ACHOI pe4o8UHU, hpocmiwe gupiuly-
EMbCA NUMAHHA 8€HMUJ/AYII NPUMIWEHHA NIC/AS1 20CIHHA | CKOPOYEHHA
yacy nodavi 602He2aCHUX PEYOBUH.

[Ipu npoekmyg8aHHI cucmem 06 €EMHO20 NOHCEHCO2ACIHHSA, KPIM HOPM
gumpamu ma iHmeHcusHocmi nodaui 2asy, 8axcause 3HAYEHHSI MAE SUOID
payioHasbHO20 cnocoby nodaui 2asy.

3amiweHHss nogimpsi y NpuMiujeHHi, wo nidas2ae 3axucmy, MOMICHA
3diticHumu deoma memodamu:

— «HAWAPYBAHHAM» YU BUMUCHEHHAM Nogimps, wo 00CA2aEMbCS
npu No8iAbHOMY (AAMIHAPHOMY) pexcumi nodavl IHepmMHoO20 2a3y;

— myp6y/seHMHUM 3MIWAHHAM | po38edeHHsAM nogimpsi, wo docsiea-
EMbCSl WBUJKOW nodavero 2asy.

Ilepwulti pexcum dae suepaw y sumpami I'BP, asne sumazae 8enukux
gumpam 4acy Ha me, wob cmeopumu 802He2acHy KoHyenmpayiro. /lpyauii
pexcum nog’sizavull 3 seaukumu empamamu I'BP, ase npu ybomy ckopo-

HyemuscCs 4adc 3AnOBHEHH: HPUMiweHHﬂ.
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Modxcausocmi 06°eMHO20 cnocoby 2aciHHSA 3HAYHO PO3WUPHIMbCS
npu 8UKOPUCMAHHI 2a3ig y 3pidxiceHoMy cmaHl. 3pidaceHi 2a3u 3alimMaroms
06’em npubausHo 8 500-700 pazie meHwWUll, HI%C maka x maca 2asy, i ye
He 8UMA2A€ 8eJUKUX 3YCU/b 0151 N00a4l HA 2ACIHHAL.

BoznezacHi zaszu mawmb Hebe3neuyHi pakmopu 3acmocy8aHHS, MOMY
c/A1i0 0emaJ/ibHO ysA68151mu 0c06.1Uu80CMI 8N/1UBY MAKUX hakmopis i npasgu.ib-
HO 3acmocogysamu 3axodu, Wo 8UK/AHYAIMb He2AMUBHI HAC/1I0KU Hebe3-
nevHuUx hakmopis, o MoIymbs UHUKAMU NPU CNPAyb0o8yB8AHHI YCMAHO8-
KU 06’'€EMH020 20308020 NOHCEHCO2ACIHHA Y NPUMIWEHHI 3 NePCOHA/0M.

A5 ar00etl y cymincHUX NPUMIWEHHAX ma y mux, Wjo 3aXuujaromscs,
Hallbi1buly Hebe3neky cmaHos/151mb MOKCUYHIcMb 2a3y ma (a60) 3HUNCEH-
H KOHYeHmpayii KUCHH.

be3sneuHa konyeHmpayis diokcudy gyasieyro He nepesuuiye 4 %

00., Hebe3neyHa 0151 Hummsnpu KOPOMKOYACHIU ekcho3uyii - euue
10 % o6. [laa epekmuHO20 NoAHCEHCO2ACIHHA NOMPIOHA KOHYEeHmpayis
CO: 6invwe 34 % 06., ane maka ammocgepa He npudamHa 0151 OUXAHHSL..
l'a3u azom i ap2oH € HEMOKCUYHUMU, aJ/1€ NPU iX 802He2ACHIll KOHYeHmpa-
Yist KUCHKO 3HUMCYEMbCS I ammocgepa medsxc cmdae He NpudamHor 0151 du-
XaHHA. 3pidiceHl 2a3u npu 8UNnApr8aHHI ma KOHOeHcayli ymeoprwmb
800SIHULl MYMaH, 1, AK HACAIOOK, 3HUNXCYeEMbCA sudumicmsb, Ocobauso ye
xapakmepHo 045 CO.

Po3spaxyHok cucmemu noxiceico2aciHHs poO3NOYUHAEMbCA 3 BU3HA-
yeHHs1 Kinbkocmi COz HeobXidHOI 0415 2aciHHS noicedxci. BuxioHumu oda-
HUMU 0151 pO3PAXYHKY € pPO3MIpU NPUMIUEHHS. 3a OCHO8Y 6epembCs
00’emM npumiweHHs1, Wo nidjs2ae 3axucmy, abo 06’'emM 3aKpumMo20 npocmo-
py. Bid ybo20 06°eMmy mpeba 8i0HAMU 06 €M MACUBHUX CMPYKMYPHUX e.1e-
MeHmMi8, Makux 1K gyHdameHmu, KOJI0HU, 6A/AKU MOWo.

HeobxidHO epaxosysamu makoxc HACMynHe:

—.mamepiaau, IKi Maroms 6ymu 3axuyyeHuUMU;

— KOHKpemHe NPpUu3HAaYeHHsl NOHCEHCOHebe3neuHo20 06’ ekma;
— Npopi3u, IKi He MOXCymov 6ymu 3aKpumi;

— 8eHMU/SIYIUHI cucmemu, sIKI He MOXcymb 6ymu 6UMKHEHI;
— He N0BUHHO bymu npopisie y nid/103I.

IIpoekmHy KinbKicmb diokcudy 8yaseyto (y Kizioepamax) po3paxosy-
oMb SK:

m=K,-(0,24+0,7V)
de A=Av+30Aoy;
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V=Vv+Vz-Vg

Av - 3a2a1bHa naowa nogepxHi 8cix cmiH, nidsao2u i cmeni (8KAHUYHO
i3 npopizamu A ov) 3axXuujy8aHo20 npocmopy, M 2;

Aov - 3a2a1bHa nowa nogepxHi 8cCix npopisie 3a npunyweHHs, Wo
80HU 6YAymb 8I0Kpumi y pasi NOXCexiCl, M;

Vv - 06’em 3axuwjysaHozo 3akpumozo npocmopy, m3;

V7 - dodamkoeull 06’em 2a308020 cepedosuwd, wo 8UAAASAEMbCS
npomsi2comM mpueaaocmi iHeibysaHHs (dus. mabauyr 2.13) eeHmMuasayiu-
HUMU cucmemamu, SKi He MOXCymob 6ymu 8UMKHEHI, M;

Ve — 06°em bydisesnbHOi KOHCMPYKYIi, AKUT MOXCHA BIOHAMU, M 3;

KB - koegiyienm, wjo xapakmepusye 3axuwy8aHuli mamepias, sikuti
Modxce dopigHoeamu 00uHuyi abo 6ymu 6iabwum 3a Hei (dus. mabau-
yr 2.13).

Koegiyienm 0,2 xapakmepu3dye yacmky diokcudy 8ya/aeyr, sika Mo-
Jce 8UAAAUMUCH [ BUMIPIOEMBCA Y KI/I02PAMAX HA K8adpamHut memp.

Koegiyienm 0,7 xapakmepu3ye MiHIMA/AbHY Ki1bKIicmb diokcudy 8y-
a/1eylo, Ika bepemucst 3a 0CHO8Y 0151 BUSHAYEHHSI NOMPI6GHOI Macu JioK-
cudy syaieyro i BUMIPHEMbCS Y Kiloepamax Ha Ky6iuHUll memp.

3azHauveHi dea koegiyicnmu (0,2 i 0,7) epaxo8yromsb 6njaue cnis-
8I0HOWEHHS 06'emy npumiwerHs (V  v) ma naowi nogepxHi o2opodicysa-
JAIbHUX KOHCMpYKYil npumiwjeHHs (A v) Ha nompibHy macy diokcudy gye-
/Aeyro 015 3axucmy npuMiwjeHHsl.

Koegpiyienm mamepiany K Hasedenuili y mabauyi 2.13, mpeba epa-
xo8ysamu niod 4ac npoekmy8aHHs 0151 20pOYUX Mamepianie i KOHKpemHux
pu3ukis, iki nompebyioms koHyeHmpayiti CO 2, BUWux 3a HOPMAIbHY.

Koegiyienmu Kp 0415 06’ckmis, s1KI He 8Ka3aHO 8 nepesiky mabauyi
2.13, mpeba susHavamu eKcnepumMeHma/ibHo.

Jass mamepianis, IKi 20psimb 3 yMBOPEHHAM HCAPUH, € 0CO6.1UBI YMO-
8u, ikl mpeba bpamu do yeazu. Y mabauyi 2.13 HagedeHo npuk1adu ma-
Kux mamepiasis.

IIpu npoekmysauni ACI'Il HeobXxi0HO 8paxosysamu 8n/au8 eeHmu-
ASAYIUHOI cucmemu, sika He Moxce 6ymu 8UMKHEHA 00 cnpaybo8y8aHHS
ACTTI. l]Jo6 susHavumu Kisbkicmbs diokcudy 8ya/eyr, SKy nompibHo 8u-
Kopucmamu, 06’em npumiwenHs (Vv) nosuneH 6ymu 36iabuwieHUll Ha
06’°em nosimpsa (Vz), sskuti nodaemucsi 00 npumiwjeHHs1 ab6o 8uxooums 3
HbO20 8 MOU Ydc, KO/AU 80HO 3ANOBHIEMbLCS Olokcudom gya/eyro i npo-
msi2om 4Yacy iHeiby8aHHs, 3a3Ha4eH020 8 mabauyi 2.13. Bnaus ycix npo-
pi3ie, y momy Yuc/i Nno8IMmpsAHUX KAANAHIE, po3mMAWOo08dHUX Yy CmIiHaX [ cme-
/I Ha 8UNAJOK 8UBYXY, SIKI HE MOXCYMb 6ymu 3aKpumi nNpoms2om Noxicexci,
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8KA3AHO 8 pO3paxyHKy y sueasidi A ov. [lopucmicmb mamepiaaie o20opo-
0XCeHHS 3aKpuUmo20 npocmopy abo HeWibHOCMI Ha8K0/10 deepell, 8IKOH,
3acy80K moujo He nompi6HO po32a510amu sk Npopi3u.

Tabauys 2.13 - Po3paxyHkosi daHi 0415 npoekmysaHHs ACTTI i3 diokcu-
dom 8ya/aeyro

IIpoekTHa | Tpusa-
[opiowmii MaTepia Koed. a1 Ma-| KOHLEHT- | JIiCTBb iH-
Tepiany, Kg | panis CO2, | rioyBaH-
% HA, XB.
1 2 3 4
Ilo:Kexxi rasis i piguH

ayemoH 1 34 -
ayemu.JieH 2,57 66 -
asiayitive naavHe mapku 115/145 1,06 36 -
6eH30.1, 6eH3UH 1,1 37 -
6ymadieH 1,26 41 -
6ymaH 1 34 -
6ymeH-1 1,1 37 -
ducyab@io gyaaeyro 3,03 72 -
MOHOOKCUOQ 8y2/1eyro 2,43 64 -
KaMm’siHo8y2i/ibHUll a60 npupodHull 2a3 1,1 37 -
YUK/10NpONnaH 1,1 37 -
dusesibHe na/ibHe 1 34 -
dumemu.osuli edip 1,22 40 -
daymepm 1,47 46 -
ema 1,22 40 -
emu.108ull cnupm 1,34 43 -
emuso08utl egpip 1,47 46 -
emuJieH 1,6 49 -
emusieHdux.10pud 1 34 -
emuJ/ieHoKcud 1,8 53 -
2a30/1IH 1 34 -
2eKcau 1,03 35 -
H-2enmaH 1,03 35 -
800eHb 3,3 75 -
CipK0800€eHb 1,06 36 -
i306ymaH 1,06 36 -
i306ymuJieH 1 34 -
i3o6ymusgopmiam 1 34 -
JP4 1,06 36 -
eac 1 34 -
MemaH 1 34 -
Mmemu/aayemam 1,03 35 -
Memu.108ull cnupm 1,22 40 -
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IIpodosicenHs mabauyi 2.13

1 2 3 4
Memua16yman-1 1,06 36 -
Memu/iemu/iKemoH 1,22 40 -
Memuagpopmiam 1,18 39 -
H-OKMAH 1,03 35 -
neHmaH 1,03 35 -
nponaH 1,06 36 -
nponizieH 1,06 36 -
2apmy8da/ibHd, MaACMUu/1bHA 01U8d 1 34 —

Tloocedxci meepdux mamepianis
Ye/110/10308MICHI Mamepiaau 2,25 62 20
6asosHa 2 58 20
nanip, 2o¢pposaruli nanip 2,25 62 20
naacmmaca (2paHy1608aHa) 2 58 20
nosaicmuposa 1 34 -
nosaiypemat (omeepdiauti) 1 34 -
Bunadku cneyia/1bH020 3acmocy8aHHs

KabesbHi npuMiwjeHHs | KaHaau 15 47 10
npuMiweHHs1 0151 06po6ASIHHS daHUX 2,25 62 20
Komn'rtomepHe 06/1a0HAHHA 1,5 47 10
Wumosi NpuMiujeHHs1 1,2 40 10
0/1UB03AN0BHEHI MPaHcGHopmamopu 2 58 -
npumiweHHs OpyKapcbKux eepcmamia 2,25 62 20
06.1a0HaHHS papOYBaHHS | CywKu 1,2 40 -
npsi0ubHI MAWUHU 2 58 -

AKwo esucysaemvbcsi 8umoza wodo mpuga/aocmiiHeiby8aHHs, Mo
npopisu He donyckarmbscs, 3d 8UHSAMKOM MuX 8unadkie, Ko/au 3acmoco-
8yromb dodamkosy KijibkKicmb diokcudy 8yaseyto 015 niompuMaHHs Heo6-
XIOHOI KOHYeHmpayii npomsi20M 8CMAHOB/AEH020 YACY IH2I0Y8AHHAL.

Akwo cniggioHoweHnHs1 R=A ov/Av > 0,03, mo cucmemy mpeba npoe-
Kmysamu K cucmeMmy JI0Ka/1bH020 3aCmocy8aHHsl. Lle He suK/a04ae 8UKo-
PUCMAHHS CUCMEM J0KA/IbHO20 3ACMOCYB8AHHA ) 8UNAJKY, AKWO 3HAYEH-

HA R meHwe, Hidxc 0,03.

Axkwo R 6invwe, Hixe 0,03, i sKkwo npopidu Moxcyms 3azHagamu 0Oii
g8impy, mo mpeba npogecmu HAMyYpPHIi 8UNPO6YBAHHS 3 HAUIMOBIPHIWUX
MAKCUMA/IbHO HECNpUAMJAUBUX YMO08, W06 ompumMamu NO200H#CEeHHS YNno-
8HOBANCEHO20 OP2AHY.

AKkwo y deox abo 6i1buie CyMIHCHUX Npocmopax, de Modxce Mmamu Mic-
ye «8ibHUU nomik» diokcudy 8ya/ieyro, abo IKWo Moxce ICHy8amu Modxic-
JIUBICMb NOWUPEHHS 802HI0 3 00HO020 NPOCMOopy do IHWO020, MO Ki/IbKICMb
diokcudy 8ya/eyro nogsUHHA dopisHIO8aAMU CyMI Kiibkocmel, po3paxosa-
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HUX 0151 KOXCHO20 06°emy. AKuwo oduH npocmip nompebye KOHYyeHmpayii,
6i/1bWOI 3a HOpMA/IbHY, YK 8UWY KOHUEeHmMpayio mpeba 3acmocosysamu y
8CIX CYMINCHUX NPOCMOPAX.

[Ipomixcok uacy, HeobxioHull 049 mozo, wob nodamu po3paxo8aHy
3a npoekmom macy diokcudy 8ya/aeyro nid yac 2aciHHs N08epxXHe8uUx No-
JHcexnc 06’ eMHUM cnocoboM, He noguHeH nepesuwyeamu 60 cekyHO, a 015
ACTIl n10KaabHO20 3acmocy8aHHA — He meHwe 30 ceKyHO. /[]a51 2aciHHA
nojcexc meepoux mamepianie, HANpPUK/AAd mMux, Wo HasedeHi 8 mabauyi
2.13 sk maki, 00 AKUX 8ucy8armuscs 8uMo2u wWodo mpusajocmi iH2i6y-
8AHHSl, NPOEKMHA KIAbKICMb NOBUHHA N00A8amucs npomsi2om 7 Xxe, aJe
8UMpama NOBUHHA OYMU He MEHWd, HIHC He06XIOHA 0151 00CAZHEHHS KOH-
yenmpayii 30 % npomsizom 2 xs.

3azava. HeobxidHo po3spaxysamu ACIIl 0451 npumiwjeHHs1 wupu-
HOW a = 6 .M, dosxcuHow b =11.m, sucomorw h =4 m. [lpumiwjeHHs1 Ma€E
deepi po3mipom 2x 1m ma yomupu gikHa po3mipom 1,5x 0,9 mempis. Y
npuMmiujeHHi 3Haxo0umuvcs1 KomMn’romepHe 06,1a0HAHHSI.

06’em V makozo npumiujeHHs CMAHOBUMDb:

V=a-b-h=11-6-4 =264 m5.

3aza/bHa naowa nog8epxHi 8cix cmiH, nids1o2u i cmeni (8KAYHO I3
npopizamu A ov) 3axuujy8aHo2o npocmopy CmaHo8umu:

Av=2(a-b+a-h+b-h)=2(6-11+6 -4+ 11 4) =268 M2,

BusHauumo 3azasivbHy njaowy nosepxHi ecix npopisie (deepeli ma
8IKOH) A ov 3a npunyuwjeHHs1, Wo 80HU 6ydymb 8idKpumiy pasi noxcexci:

Aowv=2-1+4-1,5-09=75m2

BusHauyumo chiggioHowieHHs1 R=A ov/Av=7,5/268 = 0,028.
OcKinbKku 3HayeHHs R menwe 0,03, mo cucmemy 6ydemo po3paxosy-
8amu sik cucmemy 2AaciHHs 06°’€EMHUM CNOCO6OM.

Todi: A=Av+30Aov=268+30 - 75=493 m2
Busnauaemo nompibHy macy CO 2 045 3axucmy npumiljeHbs:

m=K,-(024+0,7V)=1,5-(0,2-493+0,7 -264) = 425 .
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3 ypaxy8aHHsIM mo20, wo 051 cucmeMu 2AaciHHs1 06 €EMHUM CNnocCo-
6oM uac sunycky CO 2 He noguHeH nepesuwysamu 1 XguauHy, 8U3HA4U-
Mo sumpamy diokcudy 8yzieyr Q:

Q=m/t =425/1=425kr/xB.

3a 8u3Ha4eHor macorw diokcudy gya/aeyio, IKull nompibeH 0414 3a-
Xucmy 8cb020 06°ekma, ob6uparoms 8ud YyCMAHOBKU 20308020 NOMCENHC02A-
CIHHS1 30 cn0CO060M 11020 36epi2aHHS, MAPKY YCMAHOBKU, HEOb6XIOHY Ki/lb-
KICMb 8UNYCKHUX HACAJOK Ma po3paxo8yrmb po3nooiib4y Mepeicy.

IIpu po3miujeHHI HACadok OpIEHMYHMbCS HA MAKCUMA/IbHI 810CMAHi
MINC HUMU, SIKI 8KA3aHI 8UPOOGHUKAMU y nacnopmHil dokymenmauyii. Hati-
yacmiwe yi eiocmaHi cknadaroms 3-4 mempu, a eidcmaHs do cmiH 1,5-2 me-
mpu. Bpaxosywuu yi po3mipu, piBHOMIPDHO pO3MIWAEMO HACAOKU HA
naaHi npumiwjeHHs (puc. 2.32).
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Puc. 2.32 - 36a1aHCcoBaHa po3nojiibya Mmepexka ACITI BUCOKOro THUCKY AJis 3a-
XMCTY NPUMillleHHS

HacmynHum Kpokom € mpacy8aHHs po3nooiabyoi mepexci, Wo noeo-
Hye Hacadku 3 eMHOCMSMU, 8 AKuUx 36epicaemuvcsa CQ. Po3nodisibya Me-

pexca no8UHHA 6ymu MAaKCUMAa/1bHO 36a/1aHCO8AHO0 (8idcmaHi 8i0 mo4Ku
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86800y CO 2 y mepedcy 00 KOHCHOI 3 BUNYCKHUX HACAJOK MAOomMb 6ymu Mak-
CUMa/abHO pieHuMmu). OduH i3 eapiaHmie 36a/1aHCO8AHOI po3nodiib4oi
Mepedrci 0151 npumiujeHHs po3mipamu 6x9 mempis HagedeHOo Ha puc. 2.32.

Tuck y emHocmi (6aaoHi) 3 CO 2 € 8axcAUBUM YUHHUKOM 0151 pO3pa-
XYHKY NomoKy diokcudy gya/1eyio no po3nodiabuil mepeixci. [l1s cucmem
BUCOKO20 MUCKY U020 3HAYEHHS 3aJ/excumb 8i0 memnepamypu HABKO/1U-
WHbO20 cepedosuuid. € npuliHAMHUM, WO HOPMA/IbHA MeMmnepamypa Ha-
8KO/IUWHBL020 cepedosuwa cmaHosums 21 °C. 3a yiei memnepamypu ce-
pedHili muck y 6a.10Hi 3 CO 2 npomsi2omM 8unyckaHHs pidkoi ¢gazu cmaHo-
gumume 6.u3vbko 51,7 6ap. Tomy make 3HA4eHHSI MUCKY Md€E obupamucs
0/151 PO3pPAxXyHKIi8, AKWO ldembCsi npo cucmemu 3 8UCOKUM MUCKOM. [las
cucmem i3 HU3bKUM MUcKoM 36epizaHHs (cucmemu 3i 36epicavHam CO 2y
PII1) muck npuiimaemucs 20,7 6ap.

Ha pucyuky 2.33 HasedeHO epaghiyHi 3a/1excHOCMI 8I0HOWEHHS
L/D125 ma Q/IF 045 cucmem sucokoz2o mucky (L - dossxcuHa diisiHku mpy-
6onposody, D - sHympiwHil diamemp OinsiHKu mpybonposgody, Q - su-
mpamu CQ@) 3a memnepamypu 21 °C. L]Ji Homoepamu moxcyms 6ymu 8UKOpU-
CMaHi 0151 NPOEKMYyB8AHHS cucmeM I nepesipKu Moxcausux aumpam. Beau-
YUHA MUCKYy 8 6ydb-sKil mo4yi mpyb6onpogody Moxce 6ymu 00epicaHa
WAsIXOM 064YUCAKBAHHSA 3HauveHb Q/D 2 i L/D125, [licas ybo2o mMoxcymo
6ymu su3Ha4eHi moyku Ha kpusil Q/D 2, wob odepicamu 3HAYEHHS NOYd-
MK08020 MUCKY | MUCKY HA 8UXO0O0I.

llicast pieHOMIpHO20 po3MiWeHHs1 HACadOK Ha NAAHI NPUMIUeHHS,

3 YpaxyB8aHHSAM iX MeXHIYHUX Xapakmepucmuk, i mpacy8aHHs mpybonpo-
800i8, Cnupar4ucb HQa MUNO8i NPOeKMHI piuleHHS, 06UPAEMO 8HYMPIWIHI
diamempu 0i/sHOK mpy6onpogodis 0151 cucmemu 8UCOKO20 MUCKY:

nepwa dinsinka (A-b): D 1 = 32 mm 3 dosdxcuHor L1 =7 M i eumpamoro
Q1 =425 ke/xs.

OcKistbKu po3nodiibua cucmema mpyb6onpogodie no8Hicmio 36a/10H-
CO08aHA, MO NOCMYN080 3MeHWYEMO diamemp 3a pPO32AAYHCEHHAMU 1 po3-
NOOJISIEMO 8UMPAMU NOPIBHY MIHC PIBHOBEAUKUMU MPYy6ONPO8o0IaAMU.

Apyea dinsHka (b-B): D 2 = 25 mm 3 dosacuHorw L 2 = 3 m i sumpamoro
Q2 =212,5 k2/xs.

Tpemsa Odinsuka (B-T'): R =20 mm 3 dosxcuHow Iz =1,5Mm i eumpa-
mor @ = 106,25 ke/xs.

Yemeepma dinanka (I'-/): P=15mm 3 dosixcuHor Ly =1,5m i eu-
mpamoto Q= 53,125 ke/xs.
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Puc. 2.33 - [lagiHHS TUCKY y TPYOONPOBO/i 32 YMOBH, 110 THUCK Yy pe3epByapi
CTaHOBMTHb 51,7 6ap

Hacamneped o64ucaorome 3HaueHHss Q/D 2 KoscHoi okpemoi 0iasiH-
Ku mpy6onpoeody (Ha puc. 2.33 3Haxo0simb 8i0nogidHy Kpusy, abo Hall-
O1uMcYe 3HA4eHHS 00 064UCAEHO020):

— nepwa dissinka: Q 1/D?1=425 /322 = 0,415 ke/x8':MMm 2;

— dpyea dinsmka: Q z/D?; =212,5 /252 = 0,34 k2/x8'MM 2;

- mpems dinsiHka: G/D?3 = 106,25 /2072 = 0,266 K2/X8'MM 2;

- yemeepma dissinka: Q/D?4 = 53,125 /152 = 0,236 k2/x8'MM 2.

BusHauaemo ekgigaseHmHy 008XCUHY OiASSHKU 3 YpAXY8AHHAM MU-
ny i diamempa 38apHux a6o HapizHux mpy6onpogidHux gimuHzie (mabs.
2.14 ma 2.15), aAKi HeobXiOHI 015 3’€eOHAHHST OKpeMuX Oi/STHOK MIdC CO60H0
ma 3 e1leMeHmMamu yCMaHoBKU.
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Tabauys 2.14 - EkgieasieHmHa 008X#CUHA HAPIZHUX MpPYy60Npo8ioHUX

¢pimuHzis
HomiHa/ibHUH KoutiHo mij,
po3mip Tpy6u Kosino | Kosino | Y oM 20° 3’eaHyBaJ/IbHA
mijg Ky- | mijg Ky- BETHIKOro TpinHuk,| mydTa 3amip-
" TOM 45°, | TOM 90°, paz'[iyca Ta M HOro KJjamna-
AOUM MM M M TPIHHMKY Ha, M
piAUHHOTO
NMOTOKY, M
3/8 10 0,18 04 0,24 0,82 0,09
1/2 15 0,24 0,52 0,3 1 0,12
3/4 20 0,3 0,67 0,43 1,4 0,15
1 25 0,4 0,85 0,55 1,7 0,18
11/4 32 0,52 1,1 0,7 2,3 0,24
11/2 40 0,61 1,3 0,82 2,7 027
2 50 0,79 1,7 1,1 3,41 0,37
21/2 65 0,94 2 1,2 4,08 0,43
3 80 1,2 2,5 1,6 5,06 0,55
4 100 15 3,26 2 6,64 0,73
5 125 19 4,08 2,6 835 0,91
6 150 2,3 4,94 3,08 10 1,1

Tabauys 2.15 - EkgieaseHmHa 008X UHA 38ApHUX MpPYy6ONPOBIOHUX

¢pimuHzis
Homina/1bHUH KoutiHo mij,
posmip Tpy6u Kosino | Koxino | Y oM 90° 3’egHyBa/IbHA
mig Ky- | mijg Ky- BETMIOTO TpiHuk, mydTa 3amip-
. TOM 45°, | TOM 90°, paz_[iyca Ta M HOTrO0 KJIamna-
§1900)7 00 MM TPiMHUKU
M M h Ha, M
piAUHHOrO
NOTOKY, M
3/8 10 0,06 021 0,15 0,49 0,09
1/2 15 0,09 0,24 0,21 0,64 0,12
3/4 20 0,12 0,33 027 0,85 0,15
1 25 0,15 0,43 0,33 1,1 0,18
11/4 32 021 0,55 0,46 1,4 0,24
11/2 40 0,24 0,64 0,52 1,6 027
2 50 0,3 0,85 0,67 2,1 0,37
21/2 65 0,37 1,00 0,82 2,5 0,43
3 80 0,46 1,2 1,00 3,11 0,55
4 100 0,61 1,6 1,30 4,08 0,73
6 150 0,91 2,5 2,00 6,16 1,10
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JinsHka 8id mouku A do mouku b mae 3a2a16Hy 008x4#CUHY 7 Mempig |
Mmicmumb: 3’€0Hy8a/IbHY my¢pmy diamempom 32 MM 051 ni0’€0HAHHA pO3-
nodinvuoi mepexci do 3anipHo20 KaanaHa (ekeisaseHmHa 008X CUHA cMa-
Hosumb 0,24 m 3a mabauyerw 2.14); dsa koaiHa nid kymom 90 ° diamempom
32 mm (3a mabauyero 2.14 eksgigaseHmHa dosxcuHa cmaHosumuv1,1 m);
mpitiHuk (eksgisaseHmHa dosxcuHa 3a mabauyer 2.14 cmaHosums 2,3 m).
Takum YuHoM eKg8iea/s1eHMHA 008HCUHA Nepwoi Ji1sTHKU dopi8HIOBAMUME:

Li=7+024+1,1+11+23=11,74m.

AHA/02[YHUM YUHOM BU3HAYAEMO €K8IBAJIEHMHY O08X}CUHY 045
dpyeoi OiisIHKU, KA Ma€ 3a2a/4bHy 008M#CUHY 3 M, diamemp 25 MM 1 Mic-
mumoe mpitiHuk diamempom 25 mm:

Lz=3+1,7=4,7Mm.

Jas mpemoboi dissinku, sika Mae 3az2anabHy dosdxcuHy 1,5.m, diamemp
20 MM i Micmumb mpiliHUK, eKei8a/eHMHA 008HCUHA CMAHO8UMUME:

L3=1,5+1,4=29 m.

Jass vemeepmoi dissiHKu, sika mae diamemp 15 mm i dosaxcuHy 1,5 m
ma mMicmums KoaiHO nid Kkymom 90°, ekgieaseHmMHa 008X UHA O0OpIBHI08A-
mume:
Ls+=1,5+052=2,02 m.

Jlas nepwoi dissitHku mpy6onpogody po3paxo8yeEmo 3HAYEeHHS

R
i % :

Dl:zs = 13;]72? =0,154 wm/mm'";

0 _ 425

e 322:0,415 KI/XB - MM .

1

Ha oci abcyuc (puc. 2.33) 3naxodumo mouky 0,154 i nioHimaemo 3

0,

Hei nepneHOuKy/151p 00 NepemMUHAHHS 13 KpUBOK) 5 =0,415. BusHauae-

=
1

MO 3HAYeHHs1 HAOJIUWKO0B8020 MUCKY pidkoi ¢aszu e8yaiekucsomu no oci
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opouHam (puc. 2.33). B daHomy eunadky ye 3Ha4eHHs1 0OpPIBHKE Npub-
JIU3HOo 46,2 6ap.
Busnauaemo numomy sumpamy dpyz0i dinsitHku mpy6onpogody:

0, 2125
D’ 25

2

=0,34 Kr/xB-MM .

Ha nomozpami (puc 2.33) Ha pisHi, wo gidnogidae mucky 46,2 6ap,
npo8odumo 20pu30HMA/AbHy NpsaMy do nepemuHy i3 Kpueor, wo 8iono-
gidae numomii eumpami 0,34. B mouyi nepemuHy onyckaemo nepneHou-
KY/Ip HA 0Cb abcyuc ma 3Haxooumo ii koopounamy - 0,24. Po3paxogyemo
L/D125 a5 dpyeaoi diisiHKuU:

L, 47

1,25
Dzl’zs BYE =0,08 m/mMM .

Jodaemo ompumaHe 3HauyeHHs1 00 MoYKu 3 KoopduHamow 0,24:
0,24+0,08=0,324 /MM,

B yiti mouyi 6ydyemo nepneHOUKy151p ma 3HAX00UMO HA HbOMY MOY-
Ky nepemuHy 13 Kpugoto, ujo gionogidae numomii eumpami 0,34. 3a npoe-
KYI€r yiei mouKu Ha 8icb opduHam 8U3HAYAEMO HAOAUWKOBUL MUCK HA
KIHYI mpy6onposody dpyzoi diisinku — 45,2 6ap.
Hani ekazaHull asnzopumm no8mMoprEMuvCs 041 MpemuvoidiAsIHKU
mpy6onpogody.
BusHavaemo numomy sumpamy mpemuoi 0i1sIHKU mpy6onpogody:

0, 106,25
D’  20?

3

=0,266 KI/XB-MM .

Ha Homozepami (puc. 2.33) Ha pigHi, wo 8idnosidae mucky 45,2 6ap,
npoeoduMo 20pu30HMA/AbHYy NpsMy 0o nepemuHy i3 Kpueor, wo s8idno-
gidae numomiti eumpami 0,266. B mouyi nepemuHy onyckaemo nepneHou-
Ky/5p Ha 8icb abcyuc ma 3Haxodumo ii koopouHamy - 0,52. Po3paxosye-
Mo L/D125 das mpemuwoi 0isiHKU mpy6onpogody:

DL13,25 = 2%)'1?25 =0,07 m/mm"”.

3
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Jlodaemo ompumaHe 3HavyeHHs1 00 MoYKu 3 KoopoduHamow 0,52:

0,52+0,07=0,59 m/Mm"*.

B yiti mouyi 6ydyemo nepneHduKyp ma 3Haxo0umo Ha HbOMY Mo-
YKy nepemuHy i3 Kpueow, ujo gionogidae numomiii eumpami 0,266. 3a
npoeKyier Yyiei mo4Ku Ha 8icb opdUHAM BU3HAYAEMO HAOAUWKOBUU MUCK
Ha KiHYl mpemboi dizisiHKU mpyb6onpoegody - 44,4 6ap.

Busnauaemo numomy sumpamy yemgeepmoi disiHKku mpy6onpogody:

0, 53125
D’ 15

4

=0,236 KI/XB-MM .

3a Homozpamoro (puc. 2.33) Ha pisHl, wo e8idnogidae mMucky
44,4 6ap, npo8odumo 20pu30HMA/IbHY NpsAMy 00 nepemuHy i3 Kpueoro,
wo eidnogidae numomiti eumpami 0,236. B mouyi nepemuHy onyckaemo
nepneHOUKy./15p HA 0Cb abcyuc ma 3Haxodumo ii koopduHamy - 0,83. Po-
3paxosyemo L/D 1.25 da5 vemeepmoi 0iAsAHKU:

L, 2,02
D 1,25 = 151.25

4

=0,07 m/mm"7.

Jodaemo ompumaHe 3HavyeHHs1 00 mMo4Ku 3 kKoopouHamow 0,83:

0,83+0,07=0,9 m/mMM"™*.

B yiti mouyi 6ydyemo nepneHOUKy151p ma 3HaxX00UMO HAd HbOMY MO-

YKy nepemuHy 13 Kpueor, wjo 8ionogidae numomiu sumpami 0,236. 3a
npoeKkyier Yyiei mo4Ku Ha 8icb opduHaAmM 8U3HAYAEMO HADAUWKOBUU MUCK
Ha KIHYI yemeepmozo mpybonposody - 44,0 6ap.

Buxoodsiuu 3 yvozo 3HaueHHs mucky Ha euxodi U eumpamu
53,125 ke/x8, HE0OXiOHY niowy omeopy Hacadka Ha KiHYl KOXCHO20 8i0-
2anyxceHHsl susHayaroms gidnogioHo do mabauyi 2.16 (6oHa cmaHo8UMb
61U3bK0 27,96 MM 2).

3eepmarvuce do mabauyi 2.16, 8id3Havyumo, wjo numoma sumpama
noguHHa cmaHosumu 1,91 ke/xemm? ekeiga/s1eHMHOI njiowi omeopy, sK-
Wo muck Ha suxodi 3 omeopy dopigHtoe 40 6ap.
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Tabauys 2.16 - I[lumoma sumpama Kpi3b ekeiga/eHmMHy n/aow)y omeopy
0/15 cucmeM 8UcoK020 MUCKY

TuCK Ha OoTBOpI IIuToma BUTpaTa,

bap MIla KI'/XB-MM 2
51,7 517 3,255
50,0 5 2,703
48,3 4,83 2,401
46,5 4,65 2,172
44,8 4,48 1,993
43,1 4,31 1,839
41,4 4,14 1,705
39,6 3,96 1,589
37,9 3,79 1,487
36,2 3,62 1,396
345 3,45 1,308
32,8 3,28 1,223
31,0 3,1 1,139
29,3 2,93 1,062
27,6 2,76 0,9843
25,9 2,59 0,907
24,1 2,41 0,8296
22,4 2,24 0,7593
20,7 2,07 0,689
17,2 1,72 0,5484
14,0 1,4 0,4833

Takum vuHoOM, HE0b6XiOHA eKgiga/sleHMHA nJaowa omeopy S 015 Ha-
cadka 0opiBHKE 3a2aabHIll sumpami, nodiseHil Ha 8eAUYUHY 8umMpamu,
g8I0HeceHy 0o 00H020 K8AOPAMHO20 Miaimempa:

53,125 kr/xB

=27,96 MM .
1,91 Kr/xB-Mm~

exsiganenmua niowa S = .

Ha npakmuyi npoekmyga/ibHUK Nn08UHeH 06pamu cmaHdapmHull Ha-
cadok, ekgiga/1IeHMHA NJ0Wa 0Meopy K020 € HAUOAUNCHOH 00 pO3PaAxo-
8aHOI n1owl. Y eunadky, iKwo naouwa omeopy 6yde deujo b6iabuia, pea-
JbHA 8uMpama makodc 6yde dewjo suwa, a MuUck Ha euxodi — dewo Hudic-
yuM 3a oyiHeHi 40 6ap.
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Puc. 2.34 - IlagiHHA TUCKY Y TPYOONIPOBOJAI 3a YMOBH, 1110 TUCK Y pe3epByapi
ctaHoBuTb 20,7 6ap

2.8.2 llpoexTyBaHHda ¢peoHoBux ACITI

Po3spaxyHok ¢ppeonosux ACIIl sukoHyemwvcs 3a MemodukKamu, SKi
HasedeHo y gidnogidHux JICTY Ha koxcuuil eud I'BP i, sk npasuJo, He
cmaHo8uUMb npobsem. Ak npasu/o, po3paxyHoK makux cucmem SK OOHYC
NPONOHYeEMbCA Pipmamu, AKI peaaizyroms 06aad0HaHHA. Kpim moeo, Ha
calimax 6azambox 8UPO6HUKI8 ma du/1epis 061a0HAHHA HA0AEMbC MOKC-
AUBICMb BUKOHAMU MAkKI po3paxyHku ma po3dpyKyeamu pe3y1bmamu.

Hasedemo npukaad po3paxyHKy modyabHUX cucmem «Imnyavc Mi-
Kpo», AKUll nponoHyemucsl komnaHiero « BPAH/]».

Jas moxcausocmi 3acmocysauusi y ACI'Il modyais «Imnyavc Mikpo»
HeobXi0OHO nepeKoOHAMUCs 8 MOMY, WO 20PHY4I peu08UHU 8I0HOCAMbCS 00
kaacie A2 a6o B. /]ns1 BuU3Ha4eHHs MOAHCAUBOCMI 3aCMOCY8AHHS «ImMny/bc
Mikpo» Heob6xi0HO po3paxyseamu CmMyniHb He2epMemuvyHOCmi Mmakozo
06’ekma.

Pie: :ZF/S saz - 100,
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de Pie: — cmyniHb HezepmemuuHocmi, %;
2F - cymapHa niowja nocmitiHo 8i0kpumux npopisie, m 2;
S sa2 — CymMapHa naowa 8cix cmopiH 06’ekma, wo nidas2ae 3axucmy, M

NOABOP OBOPYAOBAHMA BONPOCHI W OTBETHI CEPBMC
Mazoeoe noxapoTywenue KoxcynsTaunu. TexHu4eckas nogaepxxa Texxuuecxoe obcayxusanne
03115, Yxpanwa, r. Knes Mopowxosoe NOXapoTyWweHHe Mpuem zaxazoe FazoBoe NOXapoTywexue
yn. Korenumons, 31, og.2 =
+38 (044) 337.12.83 KyxoHHoe noxapoTywenne Onnara zakaza MNopowkoBoe NOXapoTywWweHue
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(] 01 PacueT BOCCTaHOBNEHMA KMCNO poga Macca 33pAna

Tun mogyna Tun FOTEB FOTE e oaxom :g:;;::'r:?r
T KNANBHE KIGUITONHOID moayne, Kr 4
© [ Eac e 0RHE satero ot WA Vungnecs” (25-2.2-18) HFC 128 19 5
A3ENEHNR
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Puc. 2.35 - [Iporpama po3paxyHKy ¢peoHoBux ACI'TI Ha caiTi rpyny KOMOaHin
«BPAH/I»

Modyai «Imnyasc Mikpo» po3paxo8aHi 0415 Yiaetl No#ceHco2aciHH
06’ekmig 3 Re. He 6invwe 5 %. Akwo Pu... nepesuwye 5 % - HeobXioHO
nepedbayumu cepmemu3ayivo omeopie (3MeHWeHHs Naowi NOCMIlHo 8i0-
Kpumux npopisig) do donycmumux 3Ha4€Hb.

Jas eubopy muny modyaa «Imnyavc Mikpo» Heob6xiOHO po3paxy-
gamu 06°eM, wo 3axuuwjaemucs. «Imnyavc Mikpo» gidHocsimbcss do muno-
gux cucmem (pre-engineered system) — po3paxyHOK Macu 802He2acHOi
pevo8UHU Npo8oduscss Ha emani po3pobKu 3 ypaxy8aHHAM 2A4CiHHA No-
acexc kaacy B (konyenmpayis 11,5 % 32iduo 3 /ICTY EN 15004-4) 3a mi-
HiMa/abHOI memnepamypu ekcnayamayii (minyc 20 °C) 0as 06’ekmis
06’emom 301 (0,03 m3), 601 (0,06 M3) 11001 (0,1 m3).
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3a HasisHocmi 06°emy do 30 a (0,03 m3) - 3acmocogyemuesa CliTa
«Imnyabc-M30».

3a HasiesHocmi 06°emy do 60 a (0,06 m3) - 3acmocogyemues CliTa
«Imnyavc-M60».

3a HaseHocmi 06°emy do 100 a (0,1 m3) - 3acmocogyemues CliTa
«Imnyavc-M100».

KoHTpoOJ/IbHI nMTaHHA 40 po3aiay 2

1. Hadatime kaacugikayito ycmaHosok ACTTL.

2. Hazsimb 2a308i eocHezacHl pevosuHU. Bkajcimb ix Hedosiku ma
nepegazu.

3. Po3kputime npuHyunu no6ydosu ACTI.
4. Po3kputime ocobausocmi 3acmocysaHHs gpeoHis y ACTTI.
5. Hazsimb 3anipHo-nyckosi hpucmpoi ACI'IL

6. Po3kputime ocobausocmi koHcmpykyii ACI'Il 3 enekmpuvHuMm nyc-
KOM.

7. Po3kputime ocobausocmi koHcmpykyii modyavHux ACTTI.
8. Hadatime suxidHi daHi 0415 po3paxyHKy ACI'II i3 CO .

172



PO3A11 3. ABTOMATHYHI CUCTEMMU ITOPOILHKOBOTI'O
MOKEXKOI'ACIHHA

KopoTka icropuyHa goBigka

[lepwi 32adysaHHsi Npo 3ACMOCYBAHHA NOPOWKOBUX BO2HE2ACHUX
pevosuH gidHocsimbess do 1770 poky, Koau apmuJiepiticbKull NO/AKOBHUK
Pom 3azacue noscescy 6 mazasuni micma EcaineeH (I'epmaHisi), 3akuHyswu y
npumiujeHHs1 604Ky, cneyia/nbHO HAYUHeHy 0151 Yux yijiel aaioMIHIEBUMU
KeacysiMu, Wo MicmuJa nopoxosuti 3apsid 0151 po3NUAEHHS NOPOWKY.

B Pocii ideto nopowko8o20 noxicexico2aciHHs 6y/10 peaaiz08aHO HaA-
npukinyi XIX cmoaimms. Pociliceckum nameHmHum gidomcmeom 13 saucmo-
nada 1863 p. /I. /Ianynosy 6ye sudaHuli nepwiuli npugijiell Ha 8ocHeza-

CHy pego4uHy. Lle 6ys8 nopow ok, wjo cka1adascs 3 5 4acmuH Hawamupio,

12 yvacmuH nosapeHoi coi ti 3 yacmuH ovyuwieHo2o nomauty. Taky cymiw
He0OXIOHO 6Y/10 po34YuHAMU y 8001,  NOMIiM HACOCOM nodasamu 8 ocepe-
dok noocedci. Cankm-Ilemepbyp3vkuil 6paHdmatiop dae no3umusHull 8u-
CHOBOK HA HOBY NOPOWKO8Y PEYOBUHY).

Yepes decsimuaimms nicas udavi nepuio2o npusiier KiJabKicmbs name-
HMOBAHUX 3ac0018 pi3Ko 3pocaa. 3ano83s1m/ausi IH03eMyl HaMazaaucs ode-
pacamu npusiaei Ha ceoi peyosuHu 8 Pocii ti eidkpumu mym e/s1acHe 8upoo-
HUYMBO, HAXCU8anYu Ha YboMy geauyesHi bapuwi. O0HuUM i3 makux nionpu-
emMyis 6y8 Himeybkull npomucaoeeys Llainne. B 1880 p. 8iH odepaiicas npu-
gl/ell Ha 802HE2ACHYy CNOJIYKY 0/151 NAMpPOHA, Wo cKAadaaacs i3 CipuaHoKuc-
/1020 HamMpito i Hampiesux Keacyis. Bucmynaruu Ha XimiuHilU cekyii [lepuio-
20 3’i3dy pocilicbkux 0isiyie 3 noxcexcHoi cnpasu 6 yepeHi 1892 p., A. H. KioH
cneyia/nbHO 8i03HAYUB, W0 YIHA YuX NampoHie € documb 8UCOKOH).

Hanpukinyi muHyso2o cmoaimms 8 Pocii peasidyemucs idest nopowt-
K08020 noxcexcozaciHHs. H. b. lllegpmasem 6ye cmeopeHull nidpusHutl 80-
eHezacHuk «llojcapozas», 3ano8HIBAHUL 0808Y2/1EKUCA0K CO00K), K8a-
cysiMu abo CipyaHOKUCAUM AMOHIEM i3 dodasaHHAM do Hux do 10 eidco-
mKi8 IHY30pHOI 3emal U Makoi x Kiibkocmi azbecmosux o4ocie. Bunyc-
Kaecst makull 802He2acHUk 8azomn0 4, 6 i 8 ke. Bubyx nopoxy Hacmynas ue-
pe3 12-15 cek. nicasa 3anaaeHHs1 6IKpopdosa WHypa, NpuvyoMmy uvepes
KoxcHI 3-4 cek. subyxaau 3’€0HAHI 31 WHYpPOM X/0NABKU, W0 nonepe-
dacaau npo weudke HACMAHHS 8UOYXY.

3a KopdoHOM 3acob6u NOpPoWKOB020 NOMCEHCO2ACIHHS 00 cepeduHu
60-x pokig docsia/iu Ne8HO20 piBHS pO38UMKY. Y Npo8IOHUX KpAiHaX yace
3acmoco8y8a/ucs NOpowKosi 802He2aCHUKU, CMAyiOHApHI YCMAaHo8KU U
asmomobiai. Halibinbw nogHo 2amy yux supobis 6y.10 npedcmas.ieHo 3a-
XiOHOHIMeybKuMU pipmamu «Toanbr», «MiHimakc» 1 ppanyy3svkoro «Bipox».
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Y Padsincbkomy Coro3i nid kepisHuymeom M. H. Icaesa 6yau npose-
deHi pobomu 3 d0cAI0HCeHHS pyXy NOPOWKI8 Ha 6IKapb6OHAMHIl 0CHO8I, 3
Memor nid2omosKU MemoouKu po3paxyHKy mad npoeKmygeaHHs YCMAaHOB80K
cmayioHapHo20 nocexco2aciHHusa. OcHo8y 00C/I0xCeHb CKAAAU eKcnepu-
MeHMAa/bHIi pobomu 3 8U3HAYEHHS 3AKOHOMIpHOCMEU pYXy 802HE2aCHUX
nopouwkie Ha 6ikapboHamuiii ocHosi I[IC5-1 no mpy6ax i 2yMOMKAHUHHUX
pyKagax 3 yCmaHo8KU, Wo 3a6e3neyye mpaHcnopmysaHHs CyMiui i3 cepe-
O0Hb0H KOHYeHmpayieto. Peayabmamu po6omu i Memoduka po3paxyHKy
6y/1u npedcmae.ieHi 8i0n08IOHUMU HOMO2PAMAMU.

3a pesyabmamamu npogedeHux  pobim nid  KepigHUYMEOM
M. H. Icaesa 6yau nidecomosieHi Ui sudaHi pekomeHdayii i3 npoekmyeaH-

HS Ma po3paxyHKy CMAayioOHapHuX YCMAaHOBOK 3 2ACIHHS MPAaHc@opmamo-
pie i cnupmis y pesepgyapax. PekomeHdayii nowuprgasuce makoxc Ha
YMOBU NOMHCEHC IHWUX 1€2KO3AUMUCMUX 20pHOYUX PIOUH | MEXHO/102TYH020
YCmMamkKy8aHHsl. 3a3HA4YeHi peKoMeHOayii caAyxamsOo0HUM 3 OCHOBHUX
dixcepesn 0451 NPoOeKMyg8aHHs1 CMAYIOHAPHUX YCMAHOBOK NOPOWKOB020
nocexco2aciHHs Uy yeu vac.

Hosum Kpokom y po38umky nopowko8020 NOHXEHCO2ACIHHA cmaJio
cmeopenHs 8 1977 p. cneyianizosaroi Kuiscvkoi ¢iaii BH/AIIIO. 3ycua-
ASIMU KO/IeKmMu8gy cnigpobimuukie nid kepisHuymeom B. A. Hady6osa 6y-
/10 nid2omos/1eHO anapamypHy, MexHO102I4HY Ui No/1i20HHY 643y, Wo do-
380.1U/10 sBecmu pobomy 8idpa3sy 8 0eKi/IbkOX HANPAMKAX — 51K 3 BUBYEHHS
MEXAHI3MY 802He2acHOI Oii NopowKie, NOWYKy HOBUX peyenmyp 802He-
20CHUX NOPOWKIB, MeXHO0.102ii IXHb020 8U20MOB/1IEHHS, MAK I U000 WUPO-
KOMACWMAbOHUX 8CEOIYHUX 8UNPOOYBAHb.

CpopmyabosaHi 8uMo2u 00 CUCMEM NOMCEHCO2ACIHHA 30 06°€EMOM,
JIOKA/IbHO20 NOMCENHCO2ACIHHS 3a njoujero Ul 06’ eMoM 3a/1edxcHo 8i0 choco-
6168 nodayi 802HE2ACHO20 NOPOWKY BLIbWIOI MIPO T'PYHMYHOMbCS HA 34-
KOHOMIPHOCMSAX, OMPUMAHUX O0CAIOHUM WASAXOM. [Ipu ybomy, ik npasu-
/10, PIi3uKo-XiMiYHI 0c06aUB0CMI 810CMUBOCMEL 802HE2ACHUX NOPOWKIB
He 8paxo8yomucsl, a daromucs 3a2a/1bHi pekomeHoayii.

3.1 Cdepa 3acTocyBaHHA i Ki1acu@Pikanisa cucreM MOPOIIKOBOT0
MOKeXKOraciHHA

Cucmema nopowkogozo noxcexcozacinHs (CIIIT) - ye komnaekc me-
XHIYHUX 30C0018, NnpU3HA4YEHUU 0151 2ACIHHS NOXMCENHCI 3 AONOMO2010 802-
HezacHux nopowkis (BII). [IpuHyun 0ii cucmem nopowKo8020 NOHCENHCO-
2aCIHHA 6a3yembCsl HA NCe800CKPAN/AeHHI Wapy NOpowKy npu 8UMIKAHHI
po604020 2a3y 8 NOPOHICHUHY KOpnyca 3 HACMYNHUM 8UKUOOM BII y 30Hy

BUHUKHEHHS NONCEINCI.
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CxemamuyHo cucmemy nopowKogeozo NOHCEHCO2ACIHHS MONCHA nped-
cmasumu HaCmMynHUM YuHoOM:

MMyckoBui l'as- »| BoraeracHui BunyckKHuUii
NMPUCTPIN HOCIH MOPOIIOK NpUCTpii

A\ 4

CIHIIT' moxcHa sukopucmogysamu 0151 pi3HOMAHIMHUX cnocob6i8 no-
JHCeHCO2ACIHHSA, Yy MOMY HucAl 015 preemamuszayii ma npudyuleHHs subyxis.
32i0H0 3 HasedeHumu daHumu 3 dogidHuka bapamoea «Iloxcapos3pbi8oo-
nacHoCcmMbs 8ewjecms8 u mamepuasnog u cpedcmea ux myuweHus» (mabauys
3.5) [3] 3a donomozor 8o2He2acHUX NOPOWKIB 2AcsIMbCS 8CI KAACU NOMCEHC
(A, B, C, E, D). BoHU 80/100it0mb 8UCOKOI 802HE2ACHO 30amMHICMK, Weuo-
Kodi€l, YHIBEpCA/NbHICMK, €KOHOMIYHICMIO, 00CMYNHICMIO, MOXCAUBICMIO
3aCMOCY8AHHS 8 yMOBAX HU3bKUX MeMnepamyp, KoJau 8UKOPUCMAHHS 800U,
niHu, d800KuUCy 8ya/aeyto U IHWUX 3acobie € Hee(heKMuUB8HUM, eKOHOMIYHO
Hegu2iOHUM ab6o HenpunycmumuM. L]i nepesazu 06ymoe0i0ms wupoke
3aCcmMocy8aHHs 802HE2ACHUX NOPOWKOBUX CUCMEM Y HAWIU KpaiHi.

Cucmemu He npu3HaveHi 0151 2aCIHHA:

- 2/1U6OKO NPOHUKAOYUX NOXHCEeH meepdux mAi4uUX 20pHYuUx pevo-
8uH (kaac A1 3a I'OCT 27331);

— 20pHHUX PEYOBUH, CXU/AbHUX 00 CAMO3AUMAHHS | MAIHHS 8cepe-
OJuHI 06’eMy pe408UH, @ MAKOX} Nipo@OpHUX pe4OBUH | Mamepiasis, cxu-
JIbHUX 00 MJIHHS [ 20piHHA 6e3 docmyny nogimpsi;

- eoprovux 2asie (kaac C).

Cucmemu mak camo He po3paxo8aHi Ha pobomy 8 cepedo8UUAX, WO
Micmsaimb i0Ki 2a3u abo napu 8 KOHYeHmMpayisx, wo pyuHyrms Memad.

3zidno 3 /IBH B.2.5-56:2014 [1] cucmemu nopowko8020 Noxiceico-
2ACIHHA MOJ}CHA KAAcu@iKysamu 3a HACMYNHUMU O3HAKAMU:

a) 3a cnocoboM 2aciHHA Ha:

— CUCMEeMU NOHCEHCO2ACIHHA 06’ EMHUM CNOCOOOM;

— CUCMeMU NOHCeHCO2ACIHHS NOBEPXHEBUM CNOCOOOM;

— cucmemu NOHCeHC02AacCiHHA IOKA/NbHO20 NOHCEHCO2ACIHHS 06 EMHUM
cnoco6oM;

— CUCMEeMU NOHCEeHCO2ACIHHA /0KA/JAbHO20 NOHXCEHCO2ACIHHA nosepx-
HEe8UM CnoCo60M;

6) 3a cnocoboM nycky Ha:

- agmomamuyHi cucmemu 3 dy6A10YUM PYYHUM NYCKOM (Micyesum
i (abo) ducmaHyitiHum) - ;
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— ABMOHOMHI cucmemu Mo0Qy/AbHO20 MuUny;

8) 3a cnOCO60M ABMOMAMUYHO20 NYCKY HA:

— CUCMeMU NOHCEeHCO2ACIHHS 3 e/1eKMPUYHUM NYCKOM;

— CUCMeMU NOHCeHCO2ACIHHS I3 NHEBMAMUYHUM NYCKOM;

— cucmeMu NONHCeH o024 CIHHA 3 MEXAHIYHUM NYCKOM;

— CUCMEeMU NOHCeHCO2ACIHHSA 3 KOMOIHOBAHUM NYCKOM.

2) 3a KOHCMPYKMUBHUM BUKOHAHHSM HA:

— cucmeMu NOXCENHCO2ACIHHA 3 p0o3n0odi/ib4o0 mpybonposioHO Me-
peJcero;

— Hempy60onpo8IiOHI CUCMeMU NOHCEHCO2ACIHHA MOAY/AbHO20 Muny i3
3anipHo-po3nuI08aAbHUMU NPUCMPOAMU;

— cucmemu NOHCeHc02AaciHHA 3 1APEMHUM CMBOA0M;

— CUCMeMU NOHCeHCO2ACIHHSA 3 PYYHUM CIMB0J/10M;

d) 3a sudom dxcepesia poboy020 2a3y Ha:

— cucmemu NOMCEeHCO2ACIHHA 13 308HIWHIM ABMOHOMHUM 0X}CepesoM
CMUCHYymMoz20 po604020 2asy;

— CUCMeMU NOXCeNHCO02aCIHHA I3 308HIWHIM YeHmMpa/aizo8aHuM dice-
pesiomM CMUCHymo20 pobo4o20 2asy;

— cucmemu NOHCeHCO2ACIHHS 3 2A302EHEPYIOYUM €/1eMEeHMOM;

— cucmeMu 3aKa4y8a/abHo020 muny;

3anexcHo 8i0 Kaacy moxcaueoi nocexci (32idno 3 I'OCT 27331) Ha
00’€Kmi, WO 3axuwaemscs, yCMAHOBKU NOBUHHI 3apsidxcamucw BIl gidno-
810HOI MapKu. Ak poboyuli 2a3 8 yCMAHOBKAX NOPOUWKOB020 NOHCEHC02A-
CIHHSI BUKOPUCMOBYIOMbCS CMUCHYyme nosimpsi, adom 2a3onodi6bHuti, d800-
Kuc gyaaeyro. Pobouuli 2a3 mae 3a00801bHAMU MAKI 8UMO2U:

- cmucHyme nogimpsi — He suuje 9-20 kaacy 3a6pydHeHocmi 32I0HO 3
I'OCT 17433;

- a3zom 2a3onodi6Hull suw02o abo nepuio2o ramyHky 32idHo 3 'OCT
9293 (1S0O 2435);

- deooKuc 8yaa1eyto 8uwj020 ab6o nepuio2o ramyHky 32idHo 3 'OCT

8050.

Touka pocu po604020 2a3y NOBUHHA 6BYMU HUNMCYOIO 3a MIHIMAALHY
memnepamypy ekcnjyamayii ycmaHoeku He MeHW Hixc Ha 5 °C.

Cucmemu nosuHHi 6ymu 3a6e3neveri Ha 100 % 8i10HOCHO po3paxy-
Hkog8020 3anacy BII i po6ouozo 2a3y, akull 36epicaemvbcsi HA 06°€kmi, 3
Memor 3a6e3ne4eHHs 0nepamu8Ho20 nepe3apsi0HaHHs YCMAHOBKU NiCAA
ii cnpayvosysaHHs. Y eunadky 3axucmy 06’ekma MOOY/JIbHUMU YCMAHO8-
KaMu NOpowKoB8020 NOHCEHCO2ACIHHS HA 11020 CK/1adi NOBUHHI 36epizamu-
cs1 3anacHi modyl, KiabKicmb I munopo3mip sikux 3a6e3neyyroms 100 %
3aMiHy Mmodyaie 0451 3axucmy HaUbiIbWo20 NPUMIUWEHHST BKA3AHO20
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06’ckma. 3anacHi modyai donyckaemucsi 36epicamu Ha ck/aadax nionpu-
eEMcme8 I op2aHi3ayit, AKI 30iliICHIOIOMb MexHIYHe 06C.1y208Y8AHHS MOJY-
JbHUX CUCMEM NOPOWKOB8020 NOMCEHO2ACIHHA 0151 MOxHCAU8ocmi onepa-
mugHoi docmasku mMody1ie Ha 06’ekm.

Y seunadkax, koau Modxcauge no8MopHe 3aUMAHHS 20pH4020 Mame-
piaay, Haaexcums nepedbavamu 100 % pe3sepes Bll, sskuli noguHeH 36epi-
2amucs 8 okpemux pezepgyapax (Modysx) i Hadxodumu, 3a He06XIOHOC-
mi, y 30HY, AKa 30XUWAEMbCA, NICASA CNpaybOBYBAHHS nepuiol 4yepau
YCMAaHo8KU. []151 8KAOYEHHS 0py20i Yepau ycmaHo8ku I noda4i pe3epay
BIl y 30Hy donyckaembcst 3acmocy8aHHs QUCMAHYIIHO20 Kepy8aHHS.

Cucmemu 06'€MH020 NONCEHCO2ACIHHA NPU3HAYEHI 0151 CMBOPEHHS
cepedosuwd, Wo He NiOMpUMYE 20PIHHS Yy 8CbOMY 06°€EMI NPUMIUJEHHS,
WO 3axuwaemscs, I MO}Iymb 3aCcmoco8y8amucs miabku 015 3axucmy
06°ekmis, Wo 58/15110Mmb C06010 3AMKHYMull npocmip, npu4omMy 3a2a/bHa
n/jaowa npopisie 8 020p00X#CeHHI, WO He 3aKpusarwmbucs neped cnpaybo-
8YB8AHHAM YCMAHOBKU, He NOBUHHA nepesuulysamu 15 % eid cymapHoi
naowi 6ydigesibHUX 020p00HCY8ANbHUX KOHCMPYKYIU. [Ipu naowi 8idk-
pumux npopizie meHwe 1 % npumiujeHHs 88AHAEMbC YMOBHO 2epMemu-
YHUM. AKWo cmyniHb HecepmemuyHocmi 6inbwe 1 %, mo HeobXxiOHO ne-
pedbauamu dodamkosy Kiibkicmb BII 045 komneHcayii empam uepe3 8io-
Kpumi npopi3u.

He pekomeHdyembcsi 3acmocogysamu cucmemu 06’ €MHO20 NOMKCEHCO-
2aCiHHSA 015 3axucmy npumiujeHsb 06’ emom b6iabuw Hixe 1000 m 3.

A5 3axucmy npumiujeHb 06’emom noHad 1000 m 3, sk npasuo, 3a-
CMOCo8YHOMbCS CUCMEMU NOXCEHCO2ACIHHSA NOBEPXHEBUM CNOCObOM abo
JIOKA/IbHO20 NONCEHCO2ACIHHS 06’ €EMHUM A60 NOBEPXHEBUM CNOCOOAMU.

30 KOHCMPYKMUBHUM BUKOHAHHAM  CUCMEMU NOMCEeHCO02ACIHHA
06’eMHUM chocoboM €, 1K npasu/o, cucmemamu 3 po3nodi/bHOW Mepe-
JHcer mpybonpogodis, y AKUX 8CMAaHO8/AKHMbCS po3NUa8ayl, abo ycma-
HOBKAMU HA OCHOBI M0OAY/118 NOPOUIKOBO20 NOHCEHCO2ACIHHS I3 3aNipHO-
pO3NUAIOBANbHUMU NPUCMPOSIMU, BCMAHOB8/1eHUMU 6e3nocepedHb0 HA
pesepsyapax.

Koucmpykyisa po3nodinbHoi mepedci nosuHHa 3abe3nevysamu pig-
HOoMIpHUU po3nodia BIl, wo nodaembcsi, Mix 8CMAHOB/1€HUMU 8 Hill po3-
nuarsayamu. 06°eM, Wo 3axXUWaEMbCS KOXCHUM PO3NUA08AYeM, sumpa-
ma BII, wjo Hum 3a6e3neuyyemucsi, gucoma po3mMiwjeHHs I 8I0CMAHb MIXC PO-
3nu/a18a4amMu Marms 810no8idamu 8UMo2aM MexHIYHOI 0OKyMeHmayii Ha
810n08I0HI 8UJU YCMAHOBOK I pO3NU/IKBAYIS.

Po3nustosaui noguHHI po3miujyeamucs mak, ujob 3a6e3ne4y8anocs
3pOWyB8AHHS BCI€i 308HIWHBLOI NOBEPXHI 006/1A0HAHHS, WO nid/isieae 3a-
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xucmy. BidcmaHb 6i0 po3nusitoeauie 0o nosepxHi 064a0HAHHS, WO nid-
/15120€ 3aXucmy, NOBUHHA Pe2/AaMEHMy8amucsb nacnopmoM Ha 8ionosio-
HUll po3nu/a1Ke8ay i CMaHo8uUMb, 1K npasu.io, 8id 2 do 4,5 m.

Bucoma po3miujeHHs1, 83aeMHe po3mauly8aHHs Mody18 i3 3anipHo-
pO3NUAIOBANbHUMU  NPUCMPOSMU, 8CMAHOB8/AeHUMU 6e3n0cepedHb0 Ha
pesepsyapax, marwwms gidnogidamu 8uMo2aM, 8KA3AHUM Yy MEeXHIYHIU 0o-
KymeHmayii Ha Modyi.

Cucmemu /10KA/TbHO20 NOHCEHCO2ACIHHS NPU3HAYEHI 0151 CMBOPEHHS
cepedosuwa, ujo He Ni0MpUMYE€ 20PIHHSA 8 10KAALHOMY 00°€MI, ma 3acmo-
CO8YIOMbCA 8 MUX 8UNAOJKAX, KO/U MEXHIYHO HEMOMCAUBO 60 eKOHOMIYHO
HedoYi/bHO 3aCcmoco8y8amu yCmMaHo8KU 06 €EMHO20 NOHCEHCO2ACIHHS.

[Ipu 8ubopi sudy cucmemu 1I0KA/IbHO20 NOHCEHCO2ACIHHS HANEHCUMb
g8paxosysamu cnie8i0HOWEHHS MAKCUMA/AbHOI sucomu 0641a0HaHHA (h  3),
sIKe 3axXuWaemsCcs, ma 8ucomu posmauwly8aHHs posnuaweauis (H). Ilpu
hs/Hp > 0,5 Hasexcumb 3acmocogysamu yCmMaHO8KU I0KA/IbHO20 NOHCENHCO-
2aciHHA 06’ €EMHUM cnocobom, a npu h 3/Hp < 0,5 - ycmaHnoeku s10ka16H020
NOX#CeHCO2acCiHHA NOBEpPXHe8UM CNOCO60M abO YCMAHOBKU NOMCEHCO2ACIH-
H51 NOBEPXHEBUM CNOCOOOM.

Po3paxynkosea eenauvuHa 30HU, WO 3aXUUWAEMbCS CUCMEMON J0Ka-
JIbHO20 NOMCEeNHCO2ACIHHA 3a 06°€EMOM, BUBHAYAEMbCS K 00O6YMOK n/aouji
OCHO8U 1 sucomu azpezama ab6o MexHO/02IYHOI YCMAaHOBKU, WO nidjs2ae
3axucmy. [Ipu ybvomy eci cabapumti po3mipu (008#cuHa, WUpuHa, sucoma)
361/1bWYHOMbCA 8I0HOCHO hakmuvHux Ha 15 % KoxcHull.

IIpu sukopucmaHHi cucmemu JI0KA/bHO20 NOMCEHCO2ACIHHS Nosepx-
HEBUM CNOCO6OM pO3PAXYHKO8A Be/AUYUHA 30HU, WO 3aXUWAEMbCS,
NpuliMaemscs pisHow naowi 06’ekma, AKUll 3axujaemucsi, 36iAbWEHIU Ha
15 %. Ilpu yboMy niowja makoz2o 06’ekma NPULMAEMbCS PIBHON b6i/1bWO-
My 31 3HaueHb: d06YMKY lio20 2abapumHux po3mipie (0osixicuHu i wupu-
HU) ab60 nJ0Wi MOXCAUBO20 20PIHHSA, 0OMeHeHOI cneyiaibHUMU He20pHo-
YUMU KOHCMPYKMUBHUMU €/1eMeHMAaMu.

Y eunadky 3axucmy o06’ekma 3 HasiBHicCmM 20pOYUX PIOUH MAKMb
6ymu nepedbaveHi 3axo0u 3 Memoio 8i08epHEHHS iX pO3/1UBAHHS MA PO3-
OpU3KY8AaHHS 3a Medxci 30HU 3axucmy (8i060pmy8aHHs, 8/1aWMYEAHHS
asapiliHo20 3/1UBAHHS, EKPAHU MOoWwo0).

[Ipu npoekmygaHHI cucmem J10Ka/1bHO20 NOPOWKOB020 NONHCENHC02a-
CiHHS 3a naouero 8idnogidHo do I'OCT 12.1.004, Ha 06’ekmi, wo nidasi2ae
3axucmy, Marvwms 6ymu SUKOHAHI 3aX00Uu W000 OOMEHCEHHS MOHNCAUBOI
NI0WI NOX}CeNHCi 8eIUHUHON), IKA He Nepesuy€ NacnNOPMHO20 3HAYEHHS
802HE2ACHOI CNPOMONCHOCMI YCMAHOBKU, SIKA 3ACMOCO8YEMbCSL.
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Y npumiwenHsx, IKI Marwwmv MexHO/02I1YHI NAOWAOKU I 8eHMU./ISI-
YiliHi kopobu 3aswupwKu a6o diamempom 6iavwe 0,75 m, mae 6ymu
gcmaHossieHull dodamkosull po3nodisibHull mpy6onpogio i3 po3nuaea-
yamu nid naowadkamu i Kopobamul.

Cucmemu 3 snagemHumMu cmeoaaMu 3acmocosyromuscsl 045 3axucmy
06’ckmig, de € HEMOMCAUBUM BUKOPUCMAHHS PO3N00iibHUX Mepexc (8e-
JAUKA 8ucoma npumiujeHb, I[HMEHCUBHe BUKOPUCMAHHSA NIOUOMHO-
MPAaHCNOPMHUX 3AC06i8 Mow0), i NOBUHHI pO3MIUy8amucs y sieckodocmy-
NHUX Micysx mak, Wob 3a6e3ne4ysanacb MOXCAUBICMb MAHEBPYBAHHS
CMB0/10M 8 yCbOMYy poboyOoMy Oiana3oHi, a NOPOWKOBUU CMPYMIHb, 8pa-
xosywyu liozo egekmusHy dabHicmb, mie docsizmu HaligiddaseHiuoi
MeXCI 30HU 3axucmy.

Po3mipu 30HU, WO 3axXUWAeMbCsl YCMAHOBKOK 3 JademHUM Cmeo-
JIOM, He NOBUHHI nepesuwyeamu NACNOPMHUX 3HAYEHb, 8CMAHOB/AEHUX
3a8000M-8UPOOHUKOM 8I10N0BIOHOI yCMAaHOBKLU.

Cucmema 3 nagpemHum cmeo/s10M NOBUHHA 3a6e3nevumu HOpmMamu-
8He nodaeanHs BIl He meHWwe 8 k2'M 2 MOXHCAUBOI NOWI NOXHCEMHCT 3 IHMEH-
cugHicmio He meHue 0,4 ke-c 1-m2. Tpusasicmb 6e3nepep8HO20 N0OABAH-
H51 B02HEe2aCHO20 NOPOWKY MaEe 6ymu He meHue 20 c.

Cucmemu J10KA/bHO20 NOMCEHCO2ACIHHS NOBEPXHEBUM CNOCO6OM I3
PYYHUMU CMB01aMU NPU3HAYEHI 015 2ACIHHS NOXCENHC onepamopamu y 8u-
3HAYEHUX NOX}CeHOHebe3NeYHUX 30HAX I MOXHCYMmb 3acmocos8y8amuchb K
camMocmitiHo, mak I Ik 00N08HEeHHS 0 yCMAHOB8OK I3 p03n0diib4uMu Me-
pexcamu abo ycmaHo8KAMU HA OCHOBI MOQJY./1i8 NOPOWKOBO20 NOHCEHC02A-
CIHHS1 13 3anipHO-po3NUABAAbLHUMU  NPUCMPOSMU, 8CMAHOB8/AEHUMU
6e3nocepedHbO HA ix pe3ep8yapax.

Bumpama BII, wjo nodaemucs yepe3 py4Hulli cmeos, NOBUHHA CMAHO-
gumu 8id 3,5 kz-c -1 do 5,0 kec -1, mpueasicmb Nn00ABAHHSA MAE CMAHOBUMU
He meHue 30 ¢, HoOpMa N0OOABAHHS — He MeHWe 6 K2'*M 2, [HMeHCUBHICMb —
He meHuwe 0,2 ke:c 1-m=2,

EppekmusHicmb cucmem nopouwkogo2o NOMIEH02ACiHHA 3a/1eH UMb
8id bazamwvox pakmopis:

- sumpamu (npu 06’eMHOMY 2aciHHI) ma iHmeHcusHocmi nodadui (nid
Yac 2aciHHA No NAowl) 802HE2ACHO20 NOPOUWKY;

- sucomu, 008XCUHU p03N00Ji/b40i Mepedxcl, Ki1bKocmi Ko/IH [ N08o-
pomHux padiycie (micyesux onopis);

- HasieHoOCcMI i MiCYb po3mauly8aHHA Npopisie;

— K/1aCy nocexrci;

- KoeiyieHma 3an08HeHHs NPUMIWEHHS], HASIBHOCMI «MIHbOBUX 30HY;

- cnocoby nodaui 802HE2aCHO20 NOPOWKY (38epxy, 360Ky ).
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Takmuyni npuiiomu nodavi 802He2ACHO20 NOPOWKY € documb pis-
HOMAHIMHUMU.

3.2 BorHeracHi nopoukH, 0 3aCTOCOBYIOThCA B YCTAHOBKaX
MOKEeKHOI aBTOMAaTUKU

BozHnezacna 30amHicmb nopowkie 06ymos.ieHa diero makux pakmo-
pig: 0X0/100)CeHHSAM 30HU 20pIHHS 8HAC/AIOOK 8umpam mena HA Hazpie
YaCMUHOK NOPOWKY, iX yacmkoge 8unapo8y8aHHsl I po3KAA0aHHS 8 no-
AYM’l; po36as/ieHHAM 20pyv020 cepedosuwjd 2a3onodi6HUMU NPoIJyk-
mamu po3K/Aa0aHHs NOpowKy abo 6e3nocepedHb0 NOPOWKOBOH XMA-
poro; ePeKmoM 802HENepewKoO#aHHs, WO 00CA2dEMbCA NpU  NpPoOXo-
dJCeHHI Yepe3 8y3bKI KAHA/AU, MO86U CMBOPIO8AHI NOPOWKOBOH XMAPOHK);
[H2I6Y8AHHAM XIMIYHUX peakyill, o 3yM08.11010mb pO38UMOK npoyecy
20pIHHA, 2a30N00I6HUMU NpodyKmamu pO3KAA0AHHSA | 8Uunapo8y8aHHs
nopowkie abo 2emepo2eHHUM 06pPUBOM JAHYIO2I8 HA NOBEPXHI NOPOU-
Kie abo meepdux npodykmis ix po3kaady [3].

32I0H0 3 MIXCHapoOHUMU cmaHdapmamu [4] soeHezacHe nopowkose
cepedosuwje BU3HAYAEMbCS K OpibHOAUCnepcHa cymiu meepoux coset,

Wo 8K/1Yde 00UH abo 6i1blle OCHOBHUX (AKMUBHUX) KOMNOHEHMI8 i3
negHUMuU 006a8KaMmMu, AKI NepewKooXarms 3/1ex4y8aHHI0 Ma 2pyoKy8aH-
HI0O pe408UHU I 3a6e3ne4yoms ii 8UCOKY 30amHicmb 00 BUMIKAHHS.

AK OCHOBHI KOMNOHEHMU BUKOPUCMO8YIOMbCA kapboHamu I 6ikap-
ooHamu ayxcHux memadsaie (KHCO3, NaHCO3, K2C03, Na2C03), ¢pocdhamu
amoHito (NH4H2P04, (NH4)2HP04), okcaaamu i 2a102eHi0U AYHCHUX Me-
maJis, ce408UHA, YyUMPAM JAYHCHUX Memasis, MazHir 2idpokcud ma iH. [jo-
6a8KU 8K/IK4AOMb IHEpMHI (MmaJvk, 2pagim, yeosaim, okcud KpemHir) i 2i-
dpoobizyroui peuo8uHu (KpeMmHiliop2aHivHI piduHU), Wo noainwyroms
80.,1020810WIMOBXY8A/IbHI 81acmugocmi ma 30amHicmb 00 8i/1bHO20 8UMI-
KaHHS. Bmicm ocHOB8HO20 KomMnoHeHma nosuHeH 6ymu suuje 80 mac.%,
modi sik emicm 0o6asok He Mae nepesuujysamu 20 mac.%.

OCHOBHI KOMNOHEHMU NOPOWKIB:

e Hezoptoua ocHosa — 90...95 %;

e 2idpogo6izamop - 3...5 %;

e denpecaum - 1...3 %;

e aHmuokcudaHmu - 0,5...2 %;

e Yyinvosi dobaeku - 1...3 %.

Ilepesik 0CHOBHUX NOKA3HUKIB AIKOCMI 802HE2ACHUX NOPOWKIB:

* NOKA3HUK 802HE2ACHOI 30amHocmi — mMaca nopowkKy, HeobxioHa
0411 24CIHHS 3 802He2dCHUKA 0UHUYI naowji 8idkpumoi nasarw4oi noge-

PXHI a60 8cb020 0cepedKy noxcexcl, 8351mo2o 1K MOOeAbHUl;
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* NJIUHHICMb — 30aMHICMb NOPOWKY 3a6e3neyysamu Macogy sumpamy
yepes negHUll nepepi3 8 0OUHUYH Yacy nid 8NIU80M MUCKY BUWIMOBXY-
80/1bHO20 2A3Y;

e YSIBHA WIi/bHICMb — GIOHOWEHHS MACU NOPOWKY 00 3alMaH020
HUM 00°emy;

e CMIIKICMb 00 MepMIYHO20 8NAUBY;

e cmitikicmsb do 8i6podill ma mpsiCiHHS;

* NOKA3HUK 3/1eHy8AHOCMI — NOKA3HUK, WO xapakmepu3ye 30am-
HICMb 802HE2ACHO20 NOPOWKY 3/1exy8amucs nid 6nJaueoM 308HIWHIX
¢akmopis;

* mepMIiH 36epi2aHHAL.

BozHezacHa 30amHicmb nopowKie 3a/1exumb He MiJbKU 810 XIMIYHOI
npupoou nopouwkis, aje i cmyneHs ix nodpi6HenHs. Yum OpibHiwuMu €
Yacmku NOpPowkKy, mum 6i1bWOK € NAOWA iX NOBEpPXHI I Mum 8uuo ix
edpekmugHicmob. O0HAK MOxcAUBICMb NOJaHHs dyce OpIGHUX NOPOUWIKIB Y
30HY 20pPIHHA € YCKJAAOHEHOl0, MOMY NPOMUCAO08] 802HE2ACHI NOPOWKU
302a/1bH020 NPUBHAYEHHS Micmsaamb ppakyito 40-80 mkm, wo 3a6e3neuye
docmaskKy dpibHuUx ¢ppakyitl y 30Hy 20pPiHHSI.

IIposedeHi docaidxiceHHs NoKa3a/1u, Wo #00eH NOPOWOK He Cnpas-
JI51€ 8E/IUKO20 0X0.100CY8A/AbHO20 ehekmy, ase desike 0X0/100HCeHHS No-
pOWKU 3a6e3neyyioms momy, Wo Marwms 6i/1bW HU3bKY memnepamypy, Hixc
naaaro4uli mamepias, i mensoma nepedaemaucs 8i0 6iabuw 2aps4oi pevosu-
HU 00 6i/1bW X0/100H020 NOPOWKY.

I1i0 yac nodau4i 802HeE2aCHO20 NOPOWKY 8 30HY 20PIHHA YyMeEopHo-
€MbCA HENPO30pa Xmapa, Wo 3ab6e3nevye eKpaHy8aHHs mensaomu 8unpo-
MIHBAHHSA,;, NPpU YbOMY 3MEHUWYEMbCA KIJIbKICMb men/jaomu, 8UNpOMIHIO-
8AHOI 8 HANPAMKY NONCENHCI. SMEHULYEMbCS Ki/IbKICMb napu 20proYoi peyo-
B8UHU, U0 YMBOPHEMbCA.

llepedbayaemucsi, wo 802He2ACHI NOPOWKU AKMUBHO 6epymb y4acms
Yy nepepusaHHi 1aHYH20801 peakuyil.

Po3pi3Hsiiomb nopowku 3a2a16H020 I cheyia/abH020 NPU3HAYEHHS.

[lopowKu 3a2a/16H020 NPU3HAYEHHA BUKOPUCMOBYIOMY 0151 2ACIHHA
noJcedxc 38U4aliHUX (Op2aHiYHUX) 20proYUX Mamepianis, /1e2Kko3aluMuc-
mux (/I3P) i coprouux piduH (I'P), Hanpukaad pi3HuUx Haggpmonpodykmis,
pPO34UHHUKIB, 8y2/1e800He8UX 3pidxceHUX 2aszie, meepdux mamepiais.
l'acinHA docssizaembest WASAXOM 2emepo2eHHOI peKoMOIHayii akmueHuUX
yeumpis (nepebydosorw akmusHux yeHmpie moaexkya H, C, CO ma iH. npu
3iIMKHEeHHI i3 meepdoto N0BEPXHE YACMOK NOPOWKY) CMBOpeHHS Nopo-
WKOBOI XMapu, ujo Cmeople€ I3045Yit0, B802He2aCiHHs ma iH2ibi3ayiro
ocepedKy 3a20psIHHS.
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IlopowKu cneyia1bHO20 NPU3HAYEHHS BUKOPUCMOBYKWMb 015 2dCiH-
HS KOHKpEemHUX 20pHYuUX pe4o8UH I mamepianie, NpUNUHEHHS 20pPIHHA
SAKUX 00Cs120€EMbCS WASIXOM 1301514l na/n1ar4oi nosepxHi 8i0 OKUCHO20
cepedosuwa (Hativacmiwe ye nogimpsiHe cepedosuuie).

Boenezacna 30amHicmbnopowkig 3a2a/1bH020 NPU3HAYEHHS 3d.ie-
acums gid ix ducnepcHocmi (8eAu4UHU po3Mipie YacmokK), mobmo 3i 3MeH-
WEeHHAM 4YdcmoK 802He2acHa 30amHicmb30iabwyemscs. /151 NopouKis
cneyiasbHO20 NPU3IHAYEHHA MAKOI 3a/1eHCHOCMI NPAKMUYHO He ICHYE.

Halibinbw 3acmocosysaHi 802He2ACHI NOPOWKU ma ix HOPMOBAHA
numoma eumpama HagedeHi 8 mabauyi 3.1.

Tabauys 3.1 - OCHOBHI MAPKU NOPOWKOBUX CNOJAYK

Ne Knac OcHOBHUM BorHer'a cHa Kpaina-
n/m Mapxa nokexi KOMIIOHEHT 3AATHICTD BHUPOOHHK
(xr/m?)
1 I[ICB-3 B,CE 6ikapboHam Hampir 1,5..2 Ykpaina
2 [P A BCE diagonili pocham 1,5..2 Ykpaina
3 I1I-1A A, BCE amogoc 2,5..3,5 |Ykpaina
cuaikazenb ma xaa- .
4 CH-2 B,CE don 114B2 0,3 Pocisa
nipogopHi
MemaJioop- | cuaikazenb ma XAd- .
5 |2 2AaHIYHI g doH 114B2 20 Pocis
cnoayku, /]
6 |IIC pij KapboHam Hampiio Jlo 50 Ykpaina
7 BCE-100 B,CE b6ikapboHam HamMpiw 1,5..2 l'epmanis
8 |P-11-24 A BCE i‘figb‘)p”o'a’"o”’””’ 1,5.2  |®@panyis
9 «Monekc» B,CE n/1ae8cevyo8uHU ma 0,7..12 Anenisa
KapboHamy KaJio
10 |«Kapame» B,CE cy/bgham Kaair 14..2 ['epmaHnis
11 |«Pasopum-M» |/ X/10pud Hampiio 5 lepmaHis

3 maba. 3.1 suniausae, wo 3 NOPOWKi8 3a2a/1bHO20 NPUIHAYEHHS
Halibinbw epekmusHum € «MoHekcy. IlidsuweHa egpekmusHicmsb Yb020
NOPOWKy 3yMo08/€eHa U020 30amHicmio posmpicKyeamucsy noaym’i 3
ymeopeHHsAM dyxce dpibHUX YacmuHoK. [lopigHIOOYU 00HOMUNHI 8IMYU3-
HSHI ma 3apy6ixicHI NOPOWKU, MOXCHA Oilimu 8UCHOBKY, W0 80HU 80.100I-
H0Mb NPUOAUIHO 0OHAKOBOI 802HE2ACHOI 30AMHICMIO [ 61U3bKUMU €KC-
nayamayitiHumu 81acmu8ocmsMul.

BorHeracHi NOpPOMIKU € CKAAOHUMU 2emepo2eHHUMU CUCmeMa-
MU, MOMY 80HU 80/100IF0Mb cCNEYUPIYHUMU 81ACMUBOCMAMU U 0COOAUBO-
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cmsaMu, 8i0d sIKUX 3a/1excums ix eocHezacHa 30amHicmoe. XimivHull ckaad
NOpoWKI8 Xapakmepusye K ix oeHe2dcHy Jito, mak i ix ekcnayamayitiHi
eaacmusocmi. Taki coai, K, Hanpukaad, tiodudu i 6pomMiou AyHCHUX Me-
madsis, pocgham amoHiro, 804100il0Mb J06PUMU 802HE2ACHUMU 8/1ACMUBOC-
msimu, a/e € 2i2poCKONIMHUMU 1 8 CUAbHIU MIPI CXU/AbHI 00 3/1€HCY8AHHAL.
[Hwi coxi, 51K, Hanpukaad, gmopudu memanis, cyabdham amoHilo, 80.100i-
Homo dobpumu ekchayamayiliHuMu 81acmueocmsmu, aje He 30amHi egpek-
mueHo 2acumu noaym’st. [Ipu po3pobyi eozHe2acHux nopowkie niobupa-
oMb coui, IKI 3a0080/1bHSIHOMb 060M 8UMO2aM, Ab6O cosi niddaroms cneyi-
a/bHIU 06po6byi. EdhekmusHicmb 8UKOPUCMAHHS NOPOUWKIB 3a/1eHCUmsb ma-
KoJic 810 cnocoby ma ymos ix nodaui 8 ocepedok noxcexcl. B Haw vac domi-
HY€ NHEBMAMUYHULL cnocib noda4i, Wo noisi2ae y 8UMUCHEHHI NOPOWKY 3
NOCyOuHU CMUCHEHUM 2430M.

Hali6inabw 3acmoco8y8aHuMu 8IMYU3HSIHUMU NOPOWKAMU € NOPO-
wok [1-2AI1 ma I1-2AIIM, wo supobasatomuscss KocmaHmuHiecbKum depiica-
8HUM XIMIYHUM 3a8000M, i nopow ok «IlipaHm-A», BUPOOHUKOM 5IKO20 €
BAT «Codosuti 3a800» (M. C/108’IHCBK).

Tabauys 3.2 - TexHiuHi xapakmepucmuku [1-2AI1 i [lipanm-A

Iloka3HUKH SHaveHHs

I1-2AIl IlipanT-A
Iloka3HuKku eozHezacHoi 3damHocminid uac 042 0.42
20CIHHs1 nodcexc Kaacy A, He biablue, k2/M 2 ’ ’
Iloka3HuKku eozHezacHoi 30damHocminid uac 0.8 0.8
20CIHHs1 nojcexc Kaacy B, He 6inbue, k2/M 2 ’ ’
Macosa yvacmka eos102u, He 6inbuie, % 0,5 0,5
HacunHa wisavHicmo
— HeyWi/IbHeHO20 NOPOWKY, He MeHWe, K2/m 3 700 700
- YWi/bHEeH020 NOPOUWKY, He MeHWe, k2/m 3 900 900
Cmiiikicmb do mepmiuHoi dii, He meHwe, % 95 90
Cmitikicmb do sibpayii, He meHwe, % 95 85
TemnepamypHuli diana3oH 3acmMocy8aHHs -50++600C -50++500C

. L. 6iautl, 61aKuUmMHuUll,
Kouxip nopowky 6iauli . .
¢ionemosuti

TepmiH 36epedxceHHs], He MeHuUle, POKIg 10 5

Cmitikicmb BIl do mepmiuHoi 0ii - ye 30amHicmb 802He2acHO20 No-
powKy 36epicamu c80i 81acmug8ocmi npu mpusa/iomy mensio8omy 8n/ausl.

Cmitikicmb BII do sibpayii - ye 30amHicmb 802HE2ACHO20 NOPOUWKY
3b6epicamu ceoi es1acmugocmi npu mpugaaomy 8ibpayitiHoMy 8NauU8lI.
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Zlo Hatibinbw 8idoMux iMNOpMHUX NOPOWKI8 8IOHOCIMbCSL:

- BII 3azaabHo20 npudHayeHHs «MoHekc» (AHenisl) 045 2aciHHS
noscedxc kaacy B, C, E, 0CHOBHUM KOMNOHEHMOM 51K020 € CNOJIYKA CeY08U-
HU [ kapboHamy Ka/ilo, 602He2acHA 30amMHICMb K020 CMAHO8UMb
0,7+1,2 k2/Mm 2;

— BII cneyiaabHo2o npu3sHaueHHs1 cepii «@asopum» (HimeuuuHa)
0151 2aCIHHS noxcexc Kaacy /], 0CHOBHUM KOMNOHEHMOM 51K020 € X/10pud
Hampiw, 802He2acHa 30amMHicMb 1K020 — 5 k2/M.

3.3 IIpuk/1agu TeXHiYHOI peaJti3anii yCTAHOBOK NOPOIUKOBOI'0O
MO>KeXKOoraciHHA

AepezamHa cucmema nopouwKo8020 NOHCEHC02ACIHHS — Ye npucmpitl,
WO CKAA0aemMbCsl 3 e1eMEeHMI8, KOXCHUU 3 IKUX BUKOHYE XapaKkmepHy 045
Hbo20 (enemenma) yHkyir. /Jo ocHosHux eaemeumis ACIII gioHocsimb-
CA: EMHICMDb 13 B02HE2ACHUM NOPOUWKOM; EMHICMb 13 BUMICHAOYUM 2030M
(0411 cmeopeHHA HadAUWK08020 MUCKY 8 KOpNycl 3 802HE2ACHUM NOPO-
WKOM 1 nodayi 802He2ACHOI pevyoB8UHU 8 0cepedoK 20pPIHHS), 3anipHo-
nyckoga apmamypa (3anobixcHutl I 2paHUYHUl KAanavu, npucmpitl pyu-
HO20 nycky), po3nodinbHUull  mpybonpogid, a maKo}# Hacadok-
po3nuarweay (npucmpitl 015 8unycky i po3nodisy 802He2acHo020 NOPOul-
Ky 8 00'eMmi, wjo nidaszae 3axucmy).

Modyab nopowkogozo nodcexcozaciHHa (MIII) - ye npucmpitl, wo
NOEOHY€E PYHKYII 8UABAEHHA NOXNCEH I, 36eperceHHs [ n0dayl 802HE2ACHO-
20 NOpPOWKY 8 ocepedok noxcexcl 3a 00CA2HEHHS 2DAHUYHO20 3HAYEHHS
8XI0H0O20 cu2Ha/y, mobmo 8ci eseMeHmMu cxeMu cnoay4eHi 8 00HOMY npu-
cmpoi. [las MIIIl € xapakmepHol Hege/auka po3nodiivbva mepexca abo il
gidcymHicmb. Bidomi cucmemu nopouwlkogozo 2aCiHHS, KO/AU 2ACIHHS
06’€Kkma, HaNpuk./1ao0 MAwWUHU, 30IUCHIEMBCS 0EKINbKOMA MOOYASIMU, WO
00380/151€ YHUKHYMU NPOMSANCHUX PO3N00JIi/AbYUX Mepedxc, sapirneamu 8u-
comy, nepekpusarnyu OKpeMi NoxcexrcoHebenevHi 8y3/uU I «<Mepmei» 30HU.

3.3.1 CucTeMHu NOPOILIKOBOTO MOXKEKOTACiHHA i3 30BHIIHIM
aBTOHOMHMM /I2)KepeJIOM CTUCHYTOI'0 pO6040ro rasy

Y CPCP 6ys oceoeHull cepiliHull 8unyck agmomamu4Hux Cucmem
nopowko8o20 noxcedxcozaciHHa cepii OIIA (8oezHezacHuk nopowkosull
asmomamuy4Hull), siKi 8upoba0OMbCs Ma 8UKOPUCMO8YKHMbCs1 00 menepi-
WHbO20 yacy. L[i cucmemu sunyckaaucsi mpwvox sudis: OIIA-50, OIIA-100 i
OIl1A-250. LJugposultl iH0ekc ycmaHoB80K No3HAYAE KiabKicmb (y Kisiozpa-

MaX) 802HE2ACHO20 NOPOUIKY.
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Puc. 3.1 - [IpyHIUnIoOBa cxeMa aBTOMAaTUYHOI'0 IOPOILIKOBOI'0 BOrHeraCHMKa
Tuny OIIA:

1 - pykosimka py4yHO20 Nycky; 2 — HanpsamHa mpy6a 3 eaHmasxcem; 3 - 3anipHo-
nyckosuil npucmpiti; 4 - 6a/410H 31 CMUCHYMUM 2a30M; 5 — Kopnyc 802He2acHUKaA;
6 - K1anaH nHeemMamu4Hull; 7 - mpoc; 8 - eckonaaskull 3amok; 9 — Hacadok

Cucmema 3 soeHezacHukom OIIA (puc. 3.1) ckaadaemuvcs 3 YuaiHO-
PUYHO20 KOpNnyca, 3an08HEH020 802HE2ACHUM NOPOWKOM, diyicepeaa po-
604020 2a3y, cucmemu MpaHcnoOpmMy8aHHs NOPOWKY 3 pO03N00Ji/IbHOK Me-
pexcern, a makoic npucmpoie asmomamuyHo2o I py4Ho20 (3a micyem pos-
mauwysauHs OIIA) nycky.

Ilpunyun 0dii 802HezacHUKa 3aCHOBAHUL HA ncesdoCKpanJ/eHHI
wapy nopowky npu 8umiKaHHI po604020 2a3y 8 NOPOICHUHY Kopnyca 3
HACMYNHUM 8UKUOJOM B802HE2ACHO20 NOPOWKY 4Yepe3 po3nu/areadi pos-
nodi/bHOI Mepedxi y U201 2a30N0POUIKOBUX CMPYMEHIB HA NJIOWLY, U0
3axuwaemscsi, abo 8 06’em, wjo nidas2ae 3axucmy. AmomamuvHa cucmema
NycKy 802HE2aCHUKA cnpaybosye 3a nideuujeHHss memnepamypu 0o 72,
93, 1411 182 °C 3aaexcHo 8id 8udy Jieckonaagkozo 3amka. Yacmo mpoco-
8y cucmemy OCHAWYHMb 00HOYACHO J1€2KONJAABKUMU I /1e2KO20pHoYUMU
(uenynoioHumu) 3amkamu. IcHyroms mpu munoposmipu OIIA: OIIA-50,
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OIlA-100, OIIA-250. OcHOBHI mexHIuYHI xapakmepucmuku NOPOWKOBUX
ycmaHosok muny OIIA HagedeHi 6 mab. 3.3.

Tabauys 3.3 - TexHiuHI Xapakmepucmuku NOpoOWKOB8UX A8MOMAMUYHUX
goz2Hez2acHukie muny OIIA

IloKa3HUKH OIIA-50 OIIA-100 OIlA-250
BozHezacHa 30amHicmb:
n/owa, wo 3axuydemuCs, M2 Jlo 20 40 80

JIOKA/IbHUT 06°€M, WO 3axulljaemscsi, M

ey : 80 160 320
(3a sucomu nidsicku posnuarweayie 4 m)
Mapka 3acmocogy8aHo20 NOpOWKy:
015 2aciHHs1 nosxcexc kaacie B, C, E* [ICb-3 TY 6-18-139-78 -
015 2aciHHs1 noxcexc knacie A, B, C, E 1D TY 6-18-155-74 -
me Jc 1A TY 6-08-345-76 -
Maca 8o2He2acHo20 NOPoOWKy, k2 50 100 250
Po6ouuti muck, Mlla (kac/cm?) 0,8(8,0) 0,8(80) 1,2 (12,0)
Yac cnpaybo8y8aHHA B02HE2ACHUKA 8 20 120 120

asmomamuyHOMy pexcuMi, He biiblie, C
Yac nogH020 8uKudy nopouwky, ¢ 20 20 25
Bucoma pOSMauly6anHsl Had pigHem nid: Bid 2 9o 4 Bid 2 90 4 Bid 2,6 do 4
/102U NPUMIWEHHS, Wo 3aXUyaemobcsi, M
/logxcuHa po3nodiibHOI Mepedci 802He-

15 24 48
24CHUKA, M
Yucno posnuiogaie Ha p03n00inbHili Bid 2 90 4 Bid 4908 1.25 00 0,8
Mepexci
Bumpama nopowky uepe3 oduH 3pouly- 1250006 | 1250006 12530 0,6
8ay, k2/3
) Azom a6o
o . . Hiokcud syaneytro .
HatimeHy8aHHs | Maca 2a30HOCIs, K2 nosimps,
1,530 44
Mlcmklcmb 6a/10Ha 0451 pobo4020 2as30- 20 30 25
Hocisl, /1
l'abapumu, He 6i1bwe: sucoma, Mm 1360 1500 1420
3aiimaHa naowa, M2 027 0,35 0,5
IMO'GIpHIC"mb 6638'10M06H01 pobomu 3a 0,98 0,98 0,98
nepiod mixc nepegipkamu, He MeHuUle

* Kaacu noscesc 831mo 8i0nogidHo do mixxcHapodHozo cmandapmy ISO 3941 «Ilojcedxci.
Kaacugpikayisa».

Boznezacnuk muny OIIA-50 a6o OIIA-100 (puc. 3.2) s84a5€ co6010
npusapeHy 0o pamu cmaJesgy 36apHy CyOuHy 2 0151 NOpoOwKy, Wo 3acu-
naemucsl yepe3 20pJ/108UHY y 8epxHill yacmuHi cyouHu. LlImyyep 3 cay-
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HUMB 0151 NPUEOHAHHS NOPOWKOB020 MpPy6onposody. Y KpuwKy 20p10-
8UHU 8MOHMOBAHUU CU2HA/IbHUU npucmpiil (ceucmok) 4 i 3ano6ixcHull
KjaanaH 5. Y mpy6i 7 nidgiwytoms Ha mpoci yepe3 poauk 6 eaHmadsic, 3a 00-
NOMO020H0 IK020 NPpuUBoAUMbCS 8 JiH0 NycKosull npucmpiii 6a0Ha 8 3

diokcudom 8yasaeyro abo azomy, nio 345 6

muckom 0,8 MIla (8 kac/cM). Iops- ,—@

00K pob6omu 802He2aCHUKA NO/5120€ 8

HacmynHoMy (dus. puc. 3.1). I[Ipu 8u-

HUKHEHHI nojcedci eHac/nidok nidsu- o

WeHHs1 memnepamypu abo 3 nosigow g

8I0Kpumoz2o0 noaym’ss 8i06ysaemucs

po3n/aasieHHsi abo 8una/ar8aHHs I—

00H020 3 /1e2KoNn/1aeKux 3amkis 8 s1a- Lﬁ

HYl2a mpocosoi cucmemu, HaAMSsHY- I~ 18

moi eaHmascem 2 y300834C po3nodiib- .

HO020 mpy6onposody abo 6e3nocepe- ]

0Hbo Ha eucomi 30-50 cm HAd ycmam-  pyc, 3.2 - 3arabHMIl BUTJIA 1O-

KYB8AHHSM, WO 3aXUUAEMbCAL. POLIKOBOr0 BOTHETaCHUKA THITY
3aMoK, Wo po3kpuecs, 8 38i/1b- OIIA:

HS€E mpoc 7 3 eaHmadsicem 2. BaHmaxci - cmaaesa pama; 2 - cyduna .15 no-
nid 4yac nadiHHA 8 HanpsAMHIU mpy6i powky; 3 - guxioHull wmyyep; 4 - cu-
yaapo_M pO3Kpusae 3anipHo- 2HA/bHUU npucmpill; 5 — 3ano6ixcHull
nyckosuii npucmpiii 3 6a1ona 4. [qz ~ ¥1anaw; 6 - ”a”%’w;’““ pog“’f s
i3 6as0Ha HaOxo0ums y eHympiwHp POC08020 NPUEO0A; 7 = mpyoad 3 6dr
mascem; 8 - 6a/a10H 31 CMUCHYMUM 2A30M
NOPOACHUHY KOpNyca 5 3 NOPpoOWKOM.
Y kopnyci nopowok 3a donomozor
gcnyyysava nepexodums y ncegdoc-
KpanJjeHull cmaH, 3a80s1KU YoMy Ha-
6ysae 3damHocmi mekmu no po3nodi-

JAbHOMY mpybonpogody. 3a nidsu- s EHE
. iy
WeHHs MUCKYy 8 Kopnycl 8o02Hezdc- 2 g;l;i
Lk

Huka do 0,8 MIla (8 kac/cm?) cnpa- T

Yb08Ye  KAANAH  NHEBMAMUYHUU
(puc. 3.3), nicass 4020 nopouwok i3
Kopnyca NnoO HAs8HIU 8 HbOMY CU- I~
¢@oHHIU mpy6yi Hadxodums no pos-
nodiibHoMy mpyb6onpogody 00 po3-
nuaweauie (puc. 3.4), a daai nompa- Ka; 3 - Kopnyc; 4 — kaana; 5 - Kpuui-

’
n/se€ Ha naowy (06’em), wo 3axuwa- ka; 6 - memGpana; 7 - mydma;
emucs. BoeHezacHUk 06.1adHaHut 10 - guxidHuii nampy6ox

Puc. 3.3 - K1anaH nHeBMaTU4YHUMI:

1, 9 - mpy6onposid; 2, 8 - konmpezatii-
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NpUCMpPOEM DPYYHO20 NYCKY, WO BK/AKYIE: 84X} Ii/Ib, MPOC, POAUK [ PYUKY
nycky (dus. puc. 3.5), 3agikcosaHy uekoro. []ns1 npueedeHHs1 802Hez2ac-
HUKa 8 0il0 Heob6Xi0HO BUCMUKHYmMu Yeky U onycmumu pY4YKY 8 HUNCHE
nososxceHHs. IIpu ybomy mpoc nidHimae HuxcH0 mszy eaxceas (puc. 3.5) y

12 34 5 A 6
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Puc. 3.5 - By30J1 3B’A13Ky BaHTaxy i3
TPOCOM aBTOMATHUYHOI'0i py4YHOro
MYCKY:

1 - HanpsimHa mpy6a; 2 - eaHmajic;
3 - saxcinw; 4 - mpoc asmomamuyHoi
cucmemu nycky;, 5 - poauk; 6 - mpoc
pPY4H020 OUCMAHYITIHO20 NYCKY
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B8EPXHE NOJIOHCEHHS, WO npusodums
do ckudaHHsi eaHumadcy. [laai eozHe-
2ACHUK npayroe K I npu asmomamu-
YHOMY 3aNyCKy.

Cucmema 3 BUKOPUCMAHHAM a8-
MOMAMuUYHO20 NOPOUIKOBO20 BOZHE-
eacHuka OITA-250 (puc. 3.6), wo 8u-
nyckaemscsi Baamiepcokum 3ag8odom
NPOMUNONCEHCHO20  YCMAMKYB8AHHS,
yAawmosaHa i npayre 8 makuil cno-
ci6. Ilpu 8UHUKHEHHI noxcexcl cnpa-
Yb0o8Y€E 00UH I3 /1I€2KON/AABKUX 3AM-
kie 10, mpoc 8 po3nadaemucs, y pe-
3y/1bmami Y020 npu NadiHHI BAHMANCY
11 y HanpamHil mpy6i 12 npuso-
dumbcsi 8 pyx ¢pesza 8 3anipHill 20-
a08yi 16 6asoua 20 i3 mpaHchopmy-
royum 2aszom. Ppesza pyluHye mem-
OpaHy, Wo 3aMUKA€Ee SUXIOHUU omeip
6a/10Ha, i 2a3 i3 6as10Ha 20 no 8uUzHYy-
miii mpy6yi 22 Hadxodumb y npudoH-
HY NOPOHXCHUHY CYOUHU 3 NOPOWKOM
1. Ilopowok nepexodumbs y ncegdoc-
KpanjieHuli cmaH, yHAcAidok 4020
Habysae es1acmusocmi nidguweHoi
mekKyyocmi. 3a nidguweHHs1 MUcKy 8
cyduHi ma cmosiky 4 do 1 Mlla
(10 kec/cm?2) cnpaybo8ye 2paHu4-
HUlU K/AanaH 5, nicas1 4020 Nopouwok
no cu@oHHIlU mpyoyi 2 i cmosikKy 4 Ha-
0xo0umb 00 po3nodiibHUX mpybon-
po80odie 6 I NOpowKo8UX pPO3NUJIIO-
gauig 9. 3anipHa 20s108Ka I 2paHuu-
HUll KA1anaH NOKa3aHi 8i0nogioHo Ha
puc. 3.7 1 3.8.
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Puc. 3.6 - [IpyHIUnoBa cxeMa NOpPOIIKOBOI ycTaHOBKM OIIA-250:

1 - cyduHa 0451 nopowky; 2 — cudpoHHa mpybka; 3 - choayuyHa my¢dma; 4 - cmosik;
5 - epaHuyvHull KaanaH; 6 - po3nodinbHa mepedca; 7 — HanpsIMHULL poauk; 8 - mpoc;

9 - posnuseayu nopouwKy; 10 - neckonaaskuli abo sezkozoprovuli 3amok; 11 — ea-
Hmadxc; 12 - nanpamHa mpyb6a; 13 - enekmponyckosa 20108ka; 14 - 3ano6ixcHa yeka;

15 - 3ano6ixcHull kaanaH; 16 - 3anipHa 2os108Ka; 17 - no8OpoMHuUll poAUK PYUYHO20
nycky; 18 - 8y3os pyuHozo nycky; 19 — manomemp; 20 - 6a/10H i3 mpaHcnopmyrvum
2azom; 21 — xomym 0151 KpinsaeHHs1 6a10Ha; 22 — mpybKa 01 8unycky 2asy 8 cyOuHy

0o MaHoMeTpy

4

Puc. 3.7 - 3anipHa rosioBka BorHerac- Puc. 3.8 - 'paHM4YHMM K/1allaH BOTHe-

Huka OIIA-250: racHuka OITA-250:
1 - Kopnyc; 2 - eatika i3 3anipHO0 MeM- 1 - kopnyc; 2 - wmok; 3 — MmembpaHa, wo
6paHoto; 3 - 36o0pomHull kKaanau; 4 - 6a-  pyliHyembvcs; 4 - npumuckHa 2atika; 5 -
/N0H; 5 — ¢ppesa; 6 - ywinbHeHHSs; 7- no- Kpuwka; 6 - demndgpep; 7 — maHxicema; 8 -
pueHb;, 8 - e2atika; 9 - Hasazodxcysanvb- ywinbHenHs; 9 - ezalika; 10 - Hasazo-
HUll 28UHM dxcy8aNbHULl 28UHM
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Ilpu esnekmpu4yHOMy nycKy Ha 6a-
A0HI 20 (dus. puc. 3.6) 8cmaHo811010Mb
e/1eKmponyckos8y 20/108Ky 13, KOHCmMpYK-
yiro sikoi noka3avo Ha puc. 3.9.

Jlns eusissneHHs1 nojcexcl ceims08u-
MU NoxcexcHUMu cnosiujysayamu (38u-
YatiHo 3acmocogyromb  cnosiuysaui
AIIHU/]-B3I" i3 cueHa/bHO-nyckoguMm 6./10-
kom IICIIB) 3a donomozotro enekmpoimny-
/AbCy nidpusarms nNiponampoH eneKmpo-
nyckoeoi zosoeku 13 (dus. puc. 3.6), y
pe3y/ibmami 4020 nid i€l nopoxos8ux 2a-
3i8 ¢pesza npopizae membpaHy [ daai
3 YCMAHo8Ka npaytoe K i npu mepmomexa-

HIYHOMY nycKy. PyuHull nyck ycmaHoeKku
. 30iliICHIOEMbBCA 30 AONOMO2010 8Y3/1d PYU-
L Ho20 nycky 18. [laa mepmomexaHiuHO20
NnycKy € 3acKk/eHd Kopobka, 8 SsKill pos-
MIWeHa pyKosimka i3 mpocom, 38°s13aHUM
i3 eaHmaxcem 11 uepe3 nosopomHuill po-
AuK 17 (045 eaekmponycky - 8ajiciib py-
YHO20 NYCKY, 3MOHMOBAHUU HA KOpnyci
e/lekmponyckogoi 2os08ku 13).

Puc. 3.9 - EsekTponyckoBa
roJioOBKa BOrHeracHMKa
OITA-250:

1 - kopnyc; 2 - ealika; 3 - ¢ppe3sa;
4, 5 - ywinvHeHHs; 6 — npomidic-
HUll saxcinv; 7 — niombéa; 8 - 8a-

HCLIb pyl’lHOZO nyCKy; 9 - esieKkm- BaﬂOH 13 mpClHCnOpmyl-OllLl.M 2d30M
pokonmakm; 10 - niponampon; 11 (puc. 3.6) kpinumuscs 0o kopnyca cyouHu
— NopuweHs 3 NOPOWKOM: y20pi — 3a AONOMO20K0 Npu-

/Aadoeoi namei (3 maHomempom 19), yHu-
3y - xomymom 21. 3a nidguujeHHs1 MuckKy 8 cyOduHi 3 NOPOWKOM NOHAO
npunycmumuti (ye Moxcaug80 y eunadky HecnpagHocmi 2paHU4H0O20 K1d-
naHa 5) cnpayvosye 3anobixcHull kaanaH 15, 2az suxodums I Muck 3Hu-
ascyemucsi. Tpybonpoeodu y 8udi 080x 2i/10K i3 d8aHadysimvma NOPOWKO-
8UMU pO3NUIKNEAYAMU 306€3nevyioms 3axXucm NpuMiljeHb N/Aouer He
MeHue 80 m 2 (abo nokaabHUlU 06'em He meHwe 320 m 3). TexHI4HI Xapak-
mepucmuku ycmaHo8Ku 3 soeHezacHukom OIIA-250 HasedeHi 8 mabu. 3.1.
IIposedeHi y npumiweHHsAX [ Ha 8I0KpUmMoMy nog8impi oecHegi 8Unpoby-
80HHS YCMAHOBOK [3 BUKOPUCMAHHSAM A8MOMAMUYHUX 802HE2ACHUKIB
OI1A-50, OIIA-100 i OllA-250 noka3aau, wjo 80HU npudamHi 015 epekmu-
8HO20 2ACIHHSA 0CepedKy NONHCeX Cl.

B Ykpaiui lpuayybkum 3ago0om «IlodcmawuHa» u2omosasitomscs
[ 8NP0BAODNCYIOMbCA cCUCMEMU NOPOUKOBO20 NOHCEHCO2ACIHHSA 3 AAPEeMmHUM
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cmeosioM 1 po3nodinvyor mepexcero — YIIIY 250 (500) JIC (nagpemnuii
cmeona) 1 YIIIY-250 PC, YIIIIY-250 PC-01, YIIIY-250 PC-02, YIIIIY-500
PC, YIIIIY-500 PC-01, YIIIIY-500 PC-02 (po3nodinbua mepedca) EMHICMHIO
gidnosidHo 250 i 500 ka. Taka kinbkicmbs BIl 003680.5€ 3axuwamu 00HIE0
YCMAaHOB8KOK 3HAYHI naowi U 06’emu. Cucmemu npusHayeHi 0414 3acmocy-
8AHHS I SIK CAMOCMIUHI 34COOU NOXCEHCO2ACIHHS 8 cUCMeMax NPomunoxice-
JHCHO20 3aXUCMY NONHCEHCOHEOe3NeUHUX 00’ EKmIs.

Cucmemu YIIIIY-250 PC, YIIIIY-250 PC-01, YIII1Y-500 PC, YIII1Y-
500 PC-01 3a6e3nevyromsb 2acitHs noxcexci no naowi, ycmaHosku YIIITY-
250 PC-02, YIIIIY-500 PC-02 3a6e3neuyromsb 06’€MHE NOHCEHCO2ACIHHSI.

Cucmemu moxcyms 3ab6e3neyysamu py4Hull nyck (micyesuii abo du-
CMAHYIUHUT: eAeKMPUYHUL, NHEBMAMUYHUU, MeXaHiYHUl) abo asmoma-
MUYHUU NycK (eAeKmpu4HUl, NHEBMAMUYHUL, MEXAHIYHUL).

Cxema cucmemu YIIIIY-250(500) PC noka3aHa Ha puc. 3.10.

Aepyrouuti npucmpit 2 (puc. 3.10) caymcumos dasa aepayii BII cmpy-
MEHAMU CMUCHYMOo20 2a3y I cmeopeHHs1 00HOPIOHOI 3a wiabHIcMI 2a30-
NopowKogoi cymiwi, nidzomoeieHoi 00 HadX00XHCeHHA 3 YCMAaHO8KU 00
ocepedKy nodcexcl. BepxHitl 10k 3 caysdcums 045 3aeanmadceHHss BII do
Kopnyca ycmaHo8ku. HudxcHiil 10k 4 caysicums 0151 BUBAHMANCEHHS, Y pA3I
nompeb6u, 3aauwkKy BII 3 kopnyca i 015 3a6e3neyeHHs1 docmyny 0o aepy-
4020 Npucmpor nid 4ac npogedeHHss MexHIYHO20 00C/a1Y208Y8AHHS
ycmaHosku. MaHomemp HU3bK020 MUCKY 5 cayacums 0151 KOHMpOJIl0 MUcKy
8 Kopnyci ycmaHos8Ku 8 nepiod ii pobomu. 3anobixcHull kaanad 7 npu3Ha-
yeHull 0151 3anobieaHHs nidsuweHHo mucky 8 kopnyci suuje 1,38 Mlla
(13,8 kec/cm?2). [aa YIIIY-500 i iiozo modugikayili ycmaHO8AH0KHMbCS
d8a 3ano6ixcHI KAanaHu. 3a donoMozor eajxcessl 3an0bIHCHO20 KAAnaHda
MOXMCHQ, y pa3i nompebu, 30ilicHUMu cKUGaHHs1 MUcKy 3 Kopnyca yCmaHo8-
KUY pYYHOMY DeXCuMi.

Ilyckosull nHeemamuyHull kaanaH 8, gidpez2y/nb08aHuUll HA MUCK
0,90+0,05 Mlla (9,0+0,5 kac/cm2), caysxcums, 3a dONOMO2010 NHEBMOYU-
AiHOpa 19, 0415 8idkpummsi 3anipHo20 waposozo kpaHa 18, wo 3a6e3ne-
yye nodauy BII i3 kopnyca ycmaHosku 8 mazicmpaabHuli mpyéonpogid 20.

l'a3-Hociti 3Haxodumbcsi 8 6asoHax 10 nid muckom 15 Mlla (150
Kec/cm?). Y 20pn08UHI 6A/10HA 8CMAHOB/AEHA 3ANIPHO-NYCKOBA 20.108KA
11 (3IT). Tuck y 6a/10HAX KOHMPOJAHEMbBCS MAHOMEMPOM BUCOKO20 MUCKY
12, npuednarum do 3III" uepe3 cneyiasbHull nepexioHUK muny 3860pom-

HUU K/anaH, KOHCMpPYKYisl 1k020 00380.151€ 0eMOHMy8amu MaHomemp nio
yac ekcnsayamayii.
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Puc. 3.10 - Cxema ycranoBkH YIIIIY-250(500)PC:

1- kopnyc ycmaHo8ku; 2 — aepyrouuli npucmpiti; 3 — 8epxHiii 110K; 4 — HUXCHITI /110K; 5
- MaHoMemp HU3bko20 mucky; 6 — cupoHHa mpyéa; 7 - 3anobixcHuil KaanaH (2 3ano-
6ixcHux kKaanauu das YIIIY-500); 8 - nyckosuli nHeemokaanaH; 9 — pama; 10 - 6a-
J0H (d8a 6as0Hu das YIIIIY-500 PC, PC-01, PC-02); 11 - 3anipHo-nycKo8a 20/108Ka;

12 - maHomemp 8ucokoz2o mucky; 13 - pedykmop mucky; 14 — mpybonpoegid 8ucokozo
mucky; 15 - mpybonpogid Husbko2o mucky; 16 - dpeHaxcHull KaanaH; 17 - nHeema-
muyHull 360pomHuutl kaanaH; 18 — 3anipHuii waposull kpaH; 19 — nHeeMoyuaiHOp;
20 - mazicmpaavHuli mpybonposid; 21 — 8ideid; 22 - wmyyep 011 npody8aHHS pO3-
nodinvHoi mepedxci; 23 — po3nodiavuuli mpybonpogid; 24 — pimuHzo8i 3’edHaHHS; 25

- po3nu/108a/1bHi HACAOKU

3anipHo-nyckoea zosao06ka (puc. 3.11) cknadaemuvcsi 3 Kopnyca, ni-
pPOMEeXHIYHO20 NYCKOB020, 3aNIpHO20 I 3an06IHCHO20 8Y31i8.

[lipomexHiuHull nyckogull 8Y30/1 CKAa0AEMbCS 3 NOPWHSA 2, NYCKO-
8020 8avicens 3, 8y3/1a 3anasy 4 ma niponampoHa 5.

IIpu nidpusi niponampoxa 5 nid diero Mucky nopoxosux 2a3sie nop-
weHb 2 nogepmac 8axciab 3. [Ipu ybomy 8aaukK 6, HOpCcmko 3akpinieHul 3
gasceseM 3, nogepmae HABKO10 C8OEI 0Cl Ul 8UB0AUMb I3 3a4ensieHHs 3a-
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Cy8Ky 7, 0ar4u MoxcAugicms 30/10mHuUKos8i 8 nid dieto npyxcuHu 9 8i0k-
pumu cidz10 i damu npoxio cmucHymomy 2a3o8i do guxionozo wmyyepa 10.

Puc. 3.11 - 3anipHo-n1yCKOBa roJioBKa:
1 - kopnyc; 2 - nopweny; 3 — nyckogull 8ajxcinw; 4 — 8y3o4 3anaay; 5 — niponampoH;
6 - saauk; 7 - 3acyska; 8 — 3o0sn0mHuk; 9 — npyxcuHa; 10 - suxioHull wmyuyep;
11 - membpaHa; 12 - npokaadka; 13 - emyaka; 14 — 3anobixcHa cepea; 15 - Haaazo-
dxcy8aNbHULl 28UHM

3anobixcHull 8y3041 ckaadaemuvcsi 3 MembpaHu 11, npokaadku 12 i
emyaku 13. Cnpaywvogye 3anobixcHuli 8y3oa npu muckKy 18+2 Mlla
(180+20 kec/cm 2).

3anob6ixcHa cepea 14 gikcye saxcinb 3y NOA0HCEHH], WO BUKAKYAE
HEeCaHKYioHO8aHe po3Kpummsi 20/108KU Nid 4ac nposedeHHs MOHMANCHUX
I deMoOHMaxXCHUX po6im, npu MpPaHCcNOpPMmMy8aHHI Ma 36epexHceHHI.

Cucmemu 3a cnocob60M nycky nidpo30i1s110muCs HaA:

— cucmemu 3 e/NIeKMPUYHUM NYCKOM (SIK CNOHYKA/JbHY cucmemy
BUKOPUCMOBYIOMb A8MOMAMUYHI YCMAHOBKU NOMCEHCHOI cuzHazizayii, wo
3ab6e3neuyroms guxioHy Hanpyey 24+2,4 B ma cuay cmpymy 2,2+0,2 A, ujo
HeobXi0HI 0151 cnpaybo8YB8AHHS NIPONAMpPOHA);

- cucmemu i3 NHEBMAMUYHUM NYCKOM (NHEBMAMUYHA CNOHYKA/IbHA
cucmema nioK/04aeEMbCsl 3amMicme 8y3/1a 3anaJy i niponampoHa);

- cucmema 3 MeXAHIYHUM NycKoM (mpocoea CNnOHYKa/bHA cucmemda
3’€0HYEMbCA 3 NYCKOBUM 8axceseM 3anipHO-NycKo8020 KAANAaHa).

Pedykmop mucky 13 (puc. 3.10) cayxicums 045 3HUNCEHHS MUCKY CMUc-
HYymozo 2a3y, wo Haoxodumsy i3 6aaoHa (6asoHig) 10, do po6014020 MUcCKy 8
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kopnyci ycmaHosku 1,2+0,05 MIla (12+0,5 kec/cm 2) i 3a6e3neveHHs1 He0b-
XIOHOI BuMpamu cmucHymozo 2asy, Wo Hadxodums 00 Kopnyca yCmaHOB8KU.

JpenaxcHull kaanau 16, ycmaHos1eHUll Ha mpy6onpo8odi HU3bK020
muckKy 15, npusHa4yeHuli 0418 8unycky cmucHymozo 2azy 8 ammocgepy npu
8UNAOK0BOMY 8UMOKY U020 3 6bas0Ha 10 yepe3 Hecepmemu4Hicmb 3anip-
HO-NYCK0B0I 20/108KU | 3an06icaHHs1 NOMUJAKOBOMY CNPAYbO8Y8AHHIO.

[ThneemamuuHuili 360pomHuti kKaanau 17, ycmaHosaeHull Ha mpy6éon-
p0800I HU3bK020 MUCKY, CAYHCUMb 015 nepepo3nodijy nodavi cmucHymo-
20 2a3y MIJHC BEPXHIM MA HUNCHIM KILAbYAMU Aepyovy020 Npucmpoio 2.

Cucmema npayre 8 makull cnocié. Ilicas po3kpumms 3anipHo-
NycKoeoi 20.108Ku cmucHymutl 2as i3 6as0Ha (6a.10Hig) 10 uepe3 mpy6on-
posid sucokozo mucky 14, pedykmop mucky 13, mpyb6onpogid HU3bK020
mucky 15, nnesmamuuHuti 36opomHull kKaanaH 17, aepyroyuti npucmpiti 2
Hadxo0umu do Kopnyca ycmaHosKu 1.

llicasa aepayii BIl sidkpusaembcsi nyckoguti NHEBMAMU4HUU KAANAH
8, wepe3 Akuill cmucHymui 2a3 no mpy6onpogody Hadxodumb y NHE8Mo-
yusiHdp 19.

[THesmoyunaindp 19 sidkpusac 3anipHuti waposutl kpau 18. Ilicas
Yb020 2a30N0POWKOBA CYyMiul NO CUPOHHIU mpy6i 6, MazicmpaabHOMy
mpy6onpogody 20, po3nodinb4yomy mpybonpogody 23, uepe3 po3nu/io-
8a/1bHI Hacadku 25 Hadxod0umb do ocepedKy NoxHcedxHCl.

Cucmemu, IK Npasu/10, NOBUHHI pO3MIWAMUCS Y NPUMIUWEHHI, CYCi-
OHbOMY 13 MuM, WO 3axuwWaemscs i 8i00i1€HOMY 8I0 HbO20 nepezopoo-
Koto 1-20 muny i nepekpummsimu 2-20 muny. Mae 6ymu 3a6e3neyeHa 3pyu-
Hicmb mexHIYH020 06C/1y208y8aHHS Ul ekcnjayamayii 8y3.1ie ma esiemeHmis
ycmaHogoK. B o6brpyHmosaHux eunadkax 0onyckaemuvcsi po3miwjamu
YCmaHo8KU 6e3nocepedHbo Yy NpuMiujeHHI, Wo 3axuujaemscsi, npu 3a6es-
nevyeHHI 3ax00i8 MAKCUMA/IbHO20 3AXUCMY 810 MEXAHIYHUX YUWKOONCEHD,
8Nn/U8Y IHWUX HECNPUAMAUBUX (DAKMOPI8 HABKOJAUWHbLO20 cepedosuuyd.
Ilpu yvbomy MmiHimasbHa 8idcmaHb 8i0 Micys UMOBIPHO20 BUHUKHEHHS
noscedxci 00 ycmaHo8KU NOBUHHA CMAHOBUMU He MeHuWe 5 Mmempis.

Po3nustosaui, 8cmaHo8108aHI 8 po3nodinbyux mpy6onpoeodax,
po3miwaroms makum YuHoM, wjo6 BIl, wo nodaembucsi, piGHOMIPHO po3no-
disnsiecsa no naowi abo o6’emy, wo nidaszae 3axucmy. Ilpu yvomy sidc-
maHs 810 NoBepxHI, Wo 3aXuaemuvcs, 0o po3nuaKe8avd NOBUHHA 6ymu 8
Mmedcax 810 2 do 4,5 mempis.

PekomeHndosaHi MakcuMaabHi 810CMAHI Mix¢ po3nuareavamu, munu
po3nu108avie, HOMIHA/IbHI 3HAYEHHS cepedHbOoi sumpamu, NUMOMOoi Ma-
cu ma iHmeHcugHocmi nodaui pizHux BIl y 30Hy, wo 3axuwjaemscs, 3aJe-
acams 8id Modesal ycmaHo8KU | HagedeHi 8 mabauyi 3.4.
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Tabauys 3.4 - TexHiuHi xapakmepucmuku ycmaHogok YIIITY

Mojie/Ib yCTaHOBKH Yimy- | yamy- | yomy- | Yomy- | YImy- | YIIy-
250PC |250PC-01/250PC-02| 500PC |500PC-01/500PC-02

Tun po3nusarweaua CK-25 |CK-20 H[K-20 CK-25 |CK-20 H[K-20

Kinvkicmb  po3snusto- 4 8 8 8 16 16

eayis, wm.

BiocmaHb mixc npuser 2,8 2,0 2,0 2,8 2,0 2,0

2/umMu  po3nu.ioea-

uamu, M

Ilrowa ezaciHHa, M2, 32 32 (380) 64 64 (760)

(06’em, wo 3axuwa-

EMbCS, M)

CepedHnsi eumpama BI|

3 ycmaHosKu, ke-c1:

[ICB-3 12,0 12,0 12,0 21,0 21,0 21,0

I1-2A11 104 104 104 18,0 18,0 18,0

Ilipaum-A 9,2 92 92 16,0 16,0 16,0

IHmeHcusHicms noda-

ui BIl mapok, k¢ -m~2

(ke:cim3):

[ICB-3 04 0,4 (0,03) 03 0,3 (0,03)

I1-2A11 03 03 (0,03) 03 03 (0,02)

[lipaum-A 0,3 0,3 (0,02) 025 025 (0,02)

ITumoma maca BII mq-

POK Ke'M 2(k2'M3):

[ICB-3 84 84 (0,7) 8,8 8,8 (0,8)

I1-2A11 7,3 7,3 (0,6) 7,6 7,6 (0,6)

[lipaum-A 6,4 6,4 (0,5) 6,8 6,8 (0,6)

Ha puc. 3.12 nodaHo 3azaavHuli sueaa0 ycmarosku YIIIY-500J/1C, a

8 mab.a. 3.5 npueedeHO MAkMuUKO-mMexHIUHI Xapakmepucmuku yCmaHo8KU
eacinnsa muny YIIIY-500JIC.

Puc. 3.12 - 3ara/ibHUM BUTJISA/,
ycTaHoBKH YIIITIY-500JIC




Tabauus 3.5 - OcHosHI

makmuKko-mexHivYHi xapakmepucmuxu YIIII1Y-

500J1C
HaliMmeHyBaHHSI NIOKa3HUKIB O,cm.Hm.u YIIy-500J1C
BUMIipy

Buo eozHezacHoi pevosuHu BozHezacHuli
j nopouwok

Micmkicmb kopnyca A 600+2/-10

Mapka i Maca 3acmoco8y8aH020 802He2acHO20 NOpo-

WKy, He MeHue

-IlICBTY 6-18-139-78 - 600

- llipahm A TY 301-11-10-90 500

— [lipaum AH TY 6-3 5-0204894-09-90 500

- I[I-2AII TY 113-08-597-89 500

Bud po6ouozo 2asy CmucHeHe nosi-
} mpsi abo azom

Tpusasicmb npusedeHHss ycmaHO8KU 8 0110 npu py4- c 320

HOMY NycKy, He Gi/buie

Micmkicmb 6a10Ha 04151 pob604020 2a3y, HE MeHUe A 2*40

Po6ouuii muck cmucHymozo 2asy:

-y Kopnyci ycmaHo8KU; Mlla |1,2-0,1 (12-1)

- y 6as0Hax 015 cmucHymozo 2a3y (3a memnepamypykec/c?)

25 °C) 15,0 #0,5 (150 #5]
Tpusasicme nodaui 6o2He2acHO20 NOPOWKY 3 Aagem- c 30

H020 cMe80.14a, He bi/1bue

Kym nosopomy nagpemHozo cmeo.ia, He MeHwe -y 20-

PU30OHMAALHIU NAOWUHI — Yy 8epmukaabHill naowuHi| epad |150 eid 30 do 60
8I0HOCHO 20pu3o0HmMy

Maca 3aauwky BIl y kopnyci nopowKy nicasa cnpa- % 10

Yb0BYBAHHS YCMAHOBKU, He biabule

/Jlo8icuHa nopowk08020 CMpyMeHsi, He MeHUE M 40

BozHnezacHa 3damHicmb (nid uac 2aciHHs po3.usy be- 2 40

H3uHy A-76 Ha 8idkpumiil niowadyi), He binbuie

Maca ycmaHogKu, He bi1buie:

— KOHCMPYKMUBHA; Ke 650

- NOBHA 1200
l'abapumHi po3mipu, He biablwe:

- gucoma; 1950

— WUPUHA; MM 1180

- J08X}CUHQA; 2000

AK we 00uH npukaad mexHiYHoI peasai3dayii cmayioHApHUX cucmem
NOPOWKOB0O20 NOMCEHCO2ACIHHSA, 8 SIKUX 2a3-HOCIU 36epieaembCsi 8 OKpe-
MUx 6a10Hax, moxcHa Hagecmu cepiro AYIITC-300-2000 « Tuman». L]i cuc-
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Puc. 3.13 - 3araasHani Burjaag AYIITC-300-2000

Tabauys 3.6 - TexHiYHI Xapakmepucmuku cucmeM « Tuman»

memu He 8UNYCKarmMuvCsl CepiliHo. 308HIWHIL 8U2/1510 YuxX cucmem Hase-
deHo Ha puc. 3.13.

HaiilMeHyBaHHA mapamMeTpa AVIITC «Turam»

300 600 1000 2000
BoeHezacHa 30amHicmb cucmemu
- 3axXuwWy8aHa niowa, M 2; 480 960 1600 3200
- 3axuwysaHull 06’em, m 3 720 1440 2400 4800
Kisnbkicmb nyckosux 6as10His, wm. 1 2 3 3-4
Tuck 3apsdy nyckosozo 6a./10Ha 3a
memnepamypu Ha8Ko/AuwHvo20 ce-12-13,5 |12-13,5 |12-13,5 |12-13,5
pedosuwa (20+5) °C, Mlla
Kisbkicmb guxidHux nampy6kis, wm. 2 2-4 2-4 4
/lianazoH exkcnayamayitiHux memne- 40:450 |-40:+50 |-40-+50 |-40-+50
pamyp, °C

. . Ay50-

Po3mip suxionHozo nampybka Ay50 V100 Ay100 | /Jly100
Tpusasicmb ekcnayamayii, pik 15 15 15 15

3.3.2 CucTeMHu NOPOLIKOBOTO MOXKEKOTACiHHA i3 30BHIIHIM
LleHTPaJ/Ii30BaHUM J>KepeJsIOM CTUCHYTOI'0 po604oro rasy

Cucmemu NopowKoB8020 NOHCEHO2ACIHHA 13 308HIWHIM YEHMpAa/i30-

B8AHUM 0xcepesioM CMUCHYMo20 pobouyozo 2a3y SUKOpPUCMOBYIOMb y 080X
8UNAJKaX:

- 3a HeobxidHocmi nodas8aHHs1 0OHOYACHO B8e/AUKOI KilbKocmi eoe-
He2acHO20 NOPOWKY 8 NPUMIWEHHS, AKe MA€E 3HAYHI pO3MIpU;

- 3a HeobxidHocmi 3axuwamu OOHIEW CUCMEMOH NOMNCEHCO2ACIHHS
JeKi/IbKa npuMiujeHs.
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Ak npukaad nepuio2o 8UNAOKYy MOXCHA NPUBECMU BOZHE2ACHUKU
muny OI1A, sKi aunyckaromb makoxc i 8 Mody/bHOMY eapiaHmi (bamapes 3
dekinvkox OITA-100), 3acmoco8ygaHoMy 0151 3aXucmy NpuMiujeHb 8esu-
Kux njiou (06’emig) a6o deKisibkox npuMiljeHb 3 00HOUYACHO N0Jayero
802HE2AaCHO020 NOPOWKY. []151 npusedeHHs 8 0ik0 8 MOJYAbHUX YCMAHO8-
Kax 8UKOpUCMOBYHMb ab0 mMpocosy cucmemy 3 menjiogumu (/1e2Kkon1as-
KUMU [ /1e2K020pHYUMU) 3aMKaAMU, A60 A8MOMAMUYHY NOHCEHCHY CUSHA-
Aizayiro. Cucmemu nopowKo8020 NOHCEHCO2ACIHHA MOJYJAbHO20 MUNy
(CIIM) moHmywmbs Ha 6a3i OI1A-100.

12

Il

98 . 15 7 6

Puc. 3.14 - [IpyHuMNoOBa cxeMa YCTAHOBKM MOAYJ/ILHOI'O THIy HA 6a3i BOrLera-
cHUKiB OI1A-100 3 neHTpa/1i30BaHUM JKepeJsiOM CTUCHYTOro po604oro rasy:

1 - noxcexcHull cnosiwysay; 2 - NPUlOMHA CMAHYIS NONCEHCHOI cucHaaizayii;
3 - npucmpiii 38yko80i cucHasizayii; 4 - 6a0H i3 pobo4um 2a3om; 5 - Kosekmop;
6, 7, 8, 9 - soeHezacHuku OITA-100; 10 - kHonka pyuHozo nycky; 11 - 3ano6ixcHutl
KaanaH; 12 - po3nodinbHa mepexca; 13 - posnuarosaui; 14 — 3anipHo-nyckosuil
npucmpiti; 15 - nidcmaeka 8oeHe2acHuUKa

CIIM i3 yeHmpasaizo8aHuM 0xcepesoM CMUCHYMO20 pobo4o20 2a3y
(puc. 3.14) cknadaembcsi 3 YeHMpanizo8aHO20 8y3./1a 306eperceHHsT cmuc-
Hymoezo 2a3y 4, 06,1a0HaH020 3anipHO-NycKo8oK apmamypoto 14; ycmaHo-
8KU A8MOMAMUYHOI NOXCeHCHOI cuzHaai3ayli 2 31 cnosiwyysavamu 1; kose-
Kmopa 5 0.5 nodaui cmucHymozo 2a3zy 00 802HE2ACHUKI8;, HA6opy Heoob-
XIJHOI Kiibkocmi 8ocHezacHukie 6, 7, 81 9. Ik yenmpasizosaxe dicepeso
CMUCHYMO020 2a3y MOXYmb 6ymu 3aCmoco8aHI yCMAHOB8KU 2308020 NoJce-
acozacinnsa T-2ZMA, YAK-2, BAE ii YAT'E (BATE).

[Ipukaad cucmemu nNOpPowWKOB8020 NOMEHCO2ACIHHA, SAKA 3aXUUdE
deKki/bKa npumiujeHb 00HOYACHO, HagedeHo Ha puc. 3.15.
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Puc. 3.15 - [IpyuHOMnoBa cxeMa CUCTEMH NMMOPOLIKOBOIO MOXKeKOraCciHHA
3 LleHTPaJ1i30BaHUM /KepeJsioM po6040ro rasy AJis 3aXUcCTy JeKiJIbKoX
NnpUMilleHb:

1 - eMHicmb 0151 B02HE2ACHO20 NOPOUWKY; 2 — YeHMpaJ1i308aHe dxcepeso CMUCHymozo
po6ouozo 2zaszy; 3 - kosekmop; 4 - po3nodiavuuill npucmpiil; 5 - npulimMa/abHo-
KoHmposabHut npusaad (IIKII); 6 - npusad Kepy8aHHs cucmemor NOPoOwKo8020 no-
JHCEAHCO2ACIHHA; 7 — WAapo8Ull KPAH i3 NHEBMONPUBOJOM p0o3nodinb4o2o npucmporo; 8

- waposull KpaH i3 nHeemonpug8odoMm 3axXuyy8aHo020 HaNPAMKY; 9 — N0AHCeN’CHI cno-
siwjysaui; 10 - sunyckHi omeopu; 11 — po3nodinvua mepesca; 12 — pedykmop mucky
nHesmonpuaadis; 13 - maHomemp; 14 — pedykmop muckKy

Poboma eka3zaHoi cucmemu nossi2ae y HaCMynHoMy: Npu 8UHUKHEH-
HI noxceixci y 3axXuujy8aHoMy NpUMIiUjeHHI cnpaybo8yomb NOMCENHCHI cno-
giwysaui 9, cueHa 8i0 sskux Haoxodumow Ha IIKII 5. BiH gpopmye komaHdy
Ha npu/ad KepyeaHHsl cucmemow 6, 3 K020 CucHa/1 Hadxodumbs Ha 3a-
nyck 6a/10Hi8 YeHmpa/i308aH020 dxcepeid CMUCcHymoz20 po6o4ozo 2asy 2
ma Ha ei0Kpumms e/AeKmMpOMAcHIMHUX K/AANAHI8 NHE8MOoNnpugody po3no-
di/1b¥4020 NPUCMPOI0 MO20 HANPAMKY, 0e BUHUK/AA noxcexca. I'a3 i3 6aJo-
Hi8 no Kosekmopy 3 uepe3 pedykmop mucky 14 nompansasie 8 emHicmb i3
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802He2aCHUM nopowkom 1. 00Ho4YacHo 2as3 i3 6a/10Hi8 Yepe3 pedykmopu
MUCKy nHesmonpu.aadie 8i0Kpueae waposull KpaH 7 po3nodisibyo20
npucmpow ma waposulli KpaH 8 HanpsiMKy, 8 SIKOMy SUHUK/AA Noxjcexca.
BozHezacHull nopowok yepes sunyckHi omseopu 10, aKi 6CmaHo8./1eHI Ha
po3nodinvyit mepedci 11, nompanasi€ y 3axuujysaHe npuMiujeHHsl.

Puc. 3.16 - 3arasibHM# BUTJISL A, CHCTEMHU MOPOLIKOBOIO NMOXKEXKOraciHHA 3
LeHTPaJ/JIi30BaHUM /KepeJsIOM po6040ro rasy AJis 3aXUcCTy AeKiJIbKOX NPUMi-
meHb DAELIM MARINE CO. LTD

3.3.3 CucTteMM noKeKOraciHHA 3 ra3oreHepyr4vm ejleMeHTOM

Ak asnbmepHamusa 6a10Ha 3 2a30M-HOCIEM (0800KUC 8ya1eyto, azom,
nogsimpsi) docums WUPOKO 3ACMOCOBYHMbCSA MOOYAl 3 2a302eHepyoyuUMU
npucmposmu. Taki modyai maroms psid nepesaez, 0o AIKUX MOXCHA 8I0HecMu:

— CNPOWEeHHs eleMEHMHOI 6a3u;

— 6e3neyHicmb niod yac ekcnayamayii;

— Kepy8aHHs MUCKOM Yy EMHOCMI.

CnpoweHHs1 eseMeHMHOI 6a3u, y Ceo 4epey, nog’si3aHe 3 nideu-
WeHHsAM HadiliIHocmi cucmemu y yiaomy. BidcymHicmb 6as10Ha 3 2a3om-
HOCIEM cepedHb020 MA 8UCOKO20 MUCKY NOAINWYE eKcnyamayiliHi xapa-
Kmepucmuku cucmemu ma Cnpowye npoeedeHHs pe2AaMeHmMHUX po6im.
IIpu npoekmysaHHI 2a302eHePyO4020 NPUCMPOH MONCHA JOCSI2mU Pi3HUX
pexcumis nid8UWeHHS MUCKY 8 EMHOCMI — pe2pecyo4020, NPo2pecyrv020
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a6o nocmitiHozo. KepyeaHHsi muckom 8 EMHocmi Mody./151 00380./151€ N00aA-
8amu 802He2aCHULl NOPOWOK HA He0bXiIOHY sucomy ma 8i0cmaHs.

[Ipukaadom mexHivyHOI peaaizayii Mody/i8 i3 2a302eHepamopamu €
Modyi cepii «TalighyH», «Beep», «bypar», OITAH-100.

Y psdi eunadkise — 3a 3Ha¥HOI sucomu cmeJib, Nnpu JIOKA/AbHO pO3Ma-
WOBAHOMY MEXHO02IYHOMY YCMAMKY8AHHI — BUKOPUCMAHHSA pO3Nn00iib-
Hoi Mepedci He € doyibHUM. Bukud nopowky, y makomy sunadky, 30ilic-
HIOEMbCA 3 00UHUYHO20 Hacadka. /o makux eupobie ModxcHA 8i0Hecmu
M0dyab nopowkogozo 2aciHHa MIIII(H)-1 O0K/-2-I'3-Y2 (OlIAH-100)
(puc. 3.17).

Cxema po3naroBaHHs
LUTENCENBHOrO PO3'eMy

/"\/""'-.
| e I v |
| e

\

1020

t/

11
Cxema KpinjeHHs
MOIY/I5i 10 OCHOBH

N\ B0+

Puc. 3.17 - Moay1b nopoikoBoro noxxexkoracinaga OIIAH-100:
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1 - kopnyc modyas; 2 — iHiyiamop; 3 - Kiibye; 4 - wmenceabHull po3’em; 5 - wmyyep
mexHos102ivHull; 6 - nampy6ok; 7 — koaiHo OIIAH-100

Jo ckaady modyas 8x005imb:

— YU/AIHOPUYHUU KOpNyc, 3anN08HEHUU 802HE2ACHUM NOPOWKOM, mad
2a3ozeHepytoyulli npucmpit (TTIl) 3 enemeHmoM - aepo30/bYymeoprsa-
/AbHOW cnoaykot (AYC), poamiwjeHull ycepeduHi Kopnyca 8 moswi no-
POWKY;

- cucmema eAeKkmpu4Ho20 nycKy, 0o ckaady Kol 8xo0amu iHiyiamop
(80ockoHaseHUll deomocmukosuti niponampoH Y/[I12-15) ma podemku
wmenceabHozo pos’emy (LIP) 2PMT14KIIH4I'1B1B 045 ni0KaH4eHHS
JIHIU 3anycky;

— cucmema noodavi NOpowky, s1ka Modce bymu peaJizo8aHa 4epe3
HanpsiMHUli. mpy6onpogio 06’eMHUM po3nuat08aHHsAM. HomiHaabHa 8u-
coma mpyb6onpogody cmaHo8ums Npubau3Ho 2,3 M, ajae MoxcaAusa 3MiHd
gucomu 0o 5 M 3a1excHO 8i0 3aM08/1eHHS1 A60 MiCUsi BCMAHOB/IEHHS.

Ipuryun dii MIIII ocHogaHUl Ha nce8003pPIi0HCEHHI WAPy NOPOWKY
npu nompan/siHHi pobo4oz2o 2a3y 8 NOPONXCHUHY Kopnyca 3 HACMYNHUM
BUKUOOM B02HE24CHO20 NOPOUWKY y 8U2/5101 2a30N0POWKOBUX CMpyMe-
Hi8 Ha 3axuuy8aHy naouly abo o6’em.

IIpu euHukHeHHI nodcexci U 3anycky MIIII cnpayvosye esnemeHm
AYCTTII. Oxoa00xceHull aepo30.1b, Wo 8UIIISIEMbCS, NOMPANJsIE Yy Npu-
JOHHY NOPONXCHUHY KOpNyca, NOPOWOK nepexodums y ncegdo3pioiceHutl
CMaH, 3a80KU YOMYy CMA€e MEKY4UM. 3a Ni08UWEeHHSI MUCKY 8 KOpNyci Mo-
dy/151 pO3KPUBAEMbCS NHEBMAMUYHUL K/AANAH I NOpOW oK i3 kopnyca ye-
pe3 cucmemy nodayi nompanjsi€ Ha 3axuuly8aHy naowyy (06’em).

Cxemu nodavi 602He2acHO20 NOPOWKY noka3aHi Ha puc. 3.18.

Tabauys 3.7 - Xapakmepucmuku modyas OIIAH-100

IloKa3HUKH BesimuuHa
BoeHezacHa 30amuicmb:
n/aowa, wo 3axudemuCsi; 80 m?
06’eM, WO 3aXUUAEMBCS 180 m3
Tpusasicmb nodaui 80eHe2aCHOI pe408UHU 18 ¢
He bl1bwe
Maca mM00y/51 3 NOPOUWKOM 138 ke
l'abapumHi po3mipu:
gucoma 1165 mm
diamemp 480 mm
njaoua 0,2 m2
Cnocobu 3anycKy: eaeKmpu4Huil, py4Hull, mexaHivHut |imnyasc - 0,01c,
3anyck 8i0 aemoHOMHUX e/seKmpomexHiYHux npucmpois| 1,54, 24V
(mensosux damuukis 76 °C, py4Hux nyckauis)
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\ 30Ha PO3MUIeHHA
V180m (80Mm?)

_3oHa po3nuneHHa
S180M*(80M?)

20m( 12,5 m)

Puc. 3.18 - 3oHu posnuaenns MIIII-100 (OI1AH-100) (8 dyxckax Hagede-
Hi po3mipu 301 MIIII-50 (OIIAH-50))

Modyab nopowkosozo nodcedxcozacinisa «Tatigpyn 050» MIIII(H)-
50-K/]-2-I'3-Y1 (TY 4854-15-04973366-99) (puc. 3.19) npusHaveHut
0414 eacinHs noxcexc kaacy A, B, C, a makoxc enekmpoycmaHogok do 1000 B,
y diana3oHi memnepamyp gid —40 °C do +50 °C ii 3a 810HOCHOI 80.1020cMi
nogimpsi do 95 %.
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Tabauys 3.8 - Xapakmepucmuxku modyas «Tatigpyn 050»

HaliMeHyBaHHsA OJMHMUILI BUMipy 3Ha4YeHH

Micmkicmb Kopnyca, /1 50,0£2,5
Mapka i Maca 802He2acHO20 NOPOWKY, Ka:

Ilipanm-A TY 301-11-10-90 40,0£2,0

I[IC6 TY 6-18-139-82 45,0+2,0
Bekcon-ABC TY 2149-028-10968286-97 40,0£2,0
l'abapumHi po3mipu Kopnyca, MM, He biable:

diamemp 300

gucoma (6e3 esemeHmMi8 KpinJeHHs1) 900

Il1owa, wo 3axuwaemuvcs, M2, He MeHule 36*

06’em, wWo 3axuujaemuvcs, M3, He MeHule 90
Xapakmepucmuku aaHyl02a e1ekmponionaaeaya:

cmpym cnpaybo8y8aHHs, A 0,4

onip aaHyrea, Om 3,0+0,5
CMpYyM 2apAHMOBAHO20 HECNPAYbOBYBAHHS, A, He bi/blie 0,01

Mapka eaekmpopo3HiMaHHA 015 8i0nosidHoi (kabenvHoi) yac-  |2PM14KII4M
MUHU 1AHY02d e1eKmponidnaaneaya

*) IlpuMiTKa. 3HaueHHss napamempa 3a6e3ne4yemsvCsi 3d 8UCOMU YCMAHOBKU
po3nustweaya He bisvuie 4,5 m 8i0 nogepxHi, Wo 3axuwacmaocsl.

Modyab (puc. 3.19) micmums kopnyc 1 micmkicmto 50 4, y skomy po-
3MiweHull oeHe2acHUll nopow ok macor 8id 38 do 47 Ke, 3a/1excHO 8id
Mmapku. YcepeduHi kKopnyca 1 ycmaHos/eHull ceHepamop 2a3y 3, 3anyck
51K020 30IlICHIEMbCS 80 eslekmponiona.i8a4d, po3mauwo8aHo20 8 1020
8EepXHIll YaCMUHI, | 308HIWHbLO20 PO3HIMAHHSA 6 015 NIOKAOYEHHS 00 8i-
0no8i0HOI YacmuHu pO3HIMAHHS Kabesal JAaHYK2a 3anycky modyas. 3
HUXCHbOI YacmuHu kopnyca 1 Ha308HI 8ugedeHO npugedeHy 00 CMIHKU
kKopnycy 1 suxioHy mpy6Ky, 8uxioHull omeip sikoi nepekpumuti cepmemy-
HYUM MEMOPAHHUM 8Y3/10M 2. BuxioHull omeip MeMbpaHHO20 8y31a MAE
8HYMPIWHE pi3bOAEHHS (Y MPAHCNOPMHOMY NOJ0HCEHHI 3a2/1YUWEHO) 0151
npuedHaHHs mpybonpogody nodayi 802He2acHo20 NopowkKy 7. [as 3a-
CUNAHHA Nopowky 8 Kopnyc 1 cayjcums 3anpasHa 2opJ/osuHa 5 i3 3a-
2/IYWKOI, BMOHMOBAHA Y 8epXHill yacmuHi modyss. Kpim yvoeo, y eepx-
HIU YacmuHi Kopnyca Mo0y/as 8CmMAaHo8/1eHull 3anobixcHuli npucmpii 10,
Wo cnpaybosye 3a nidsuweHHs1 mucky biivuwe 16,5 kec/cm 2 (1,65 Mlla).

Y uepzosomy pesxcumi @PYHKYIOHY8aHHS MOOYAS1 HAOAUWKOBUU
muck ycepeduHi kopnyca 1 dopigHIo€ Hy10. [la51 npugedeHHs1 M0DY.151 8
dilo uepe3 po3HIMAaHHS 6 NOoJdaemMbC Hanpy2a HA e/neKmponionaaread.
IIpu yvomy g8idbysaemucsi cnpaybosysaHHs ceHepamopa 2a3y 3. I'a3u, ujo
8UOLIS1OMbCS NPU 20PIHHI NIPOMEXHIYHOI cnoAYKU ycepeduHi ceHepamo-
pa 3, 3abe3neyyroms HaddysaHHsi Kopnyca 1 U aepayito 802He2acHO20
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NOpPOWKY, W0 3HaxX00UMbvCsl 8 HbOMY. 3a Nid8UWEHHS MUCKY 23y 8 KOp-
nyci 1 suwe BuU3HAYEHO20 piBHA 8I06Y8AEMbCS Npopu8 MemMbpaHu 8
MeMOPAHHOMY 8Y3./11 2, | 602He2aCHULl NOPOWOK no mpybonpogody noda-

yi 7 yepe3 po3nuaweai 8 no0aemsvCsi Ha 06°'€Km, Wo 3axuujaemaucsl.

|< He 6uibiie 30 M

4 400 r
<

A |

':"*— 10 3
N 7

S \\\ 9

b Y

= —

= o| [

O g L

ﬁ s 2

Puc. 3.19 - Cxema MoAyJisl IOPOILUKOBOr0 noxexoraciHua « TandyH 050»:

1 - Kopnyc i3 802He2aCHUM NOPOWKOM; 2 — MEMOPAHHUT 8y30.1; 3 — 2eHepamop 2asy;
4 - suxidHa mpy6Ka; 5 - 3anpasHa 20p.108UHA i3 3a2AYWKOH; 6 — PO3ZHIMAHHS e/1eK-
mponidnastogava; 7 - mpybonpogid nodaui nopouKy; 8 - po3nuarosaui; 9 — HakudHa
eatika; 10 - 3ano6ixcHull npucmpiii

Ha yeli yac 3Haxodsamb wupoke 3acmocy8aHHs Ma/102a6apumHi no-
pouwKo8i Mody.1i, BCMAHOB.1108AHI 6e3nocepedHbo 8 30HI 2ACIHHSA. Y M08-
HO MOAYAI MOXCHA po30iaumu Ha:

- M0dY/ab i3 KOpNycoM, wo pyUuHyemMwCs, — Mody/1b, KOPNyc s1K020
(vacmuna kopnyca, ocaabaenuli nepepis) pyuHyEMbCA Nid 8NAUBOM BHY-
MpIiwWHbL020 MUCKY, CMBOPHBAHO020 dXHcepe1oM 2a3y NicAs 8nauey Kepyr-
yoz20 imnyascy. ([Ipukaad - eupobu muny «OCII-1»; «Bypah»);

- nepe3apsidxceHuli MOJy/1b i3 HACAOKOM-PO3NUIH8AYEM — MOOYIb,
Wo Npomsi2om mepMmiHy CAyHcOU Moice 6ymu nepe3apsadxrceHull 8oeHezac-
HUMm nopowkom. (Illpukaad - «Ilyma»; «Cnpymy; «Beep-1»).

205



Okpemo camocnpaybo8yrull nopowkoguli Modyas OCIIM-2 (mop-
2osesnbHa Mmapka «bypam»), TY 4854-004-40302231-97. Modyab npus-
HaveHutl 015 2aciHHs noxcexc A, B ma eaekmpoycmamkyeants do 5000 B y
B8UPO6HUYUX, CKAAJCbKUX, nobymosux ma iHwux npumiwernHsx. OCIIM
Mae PyHKYII0 camocnpaybog8youo20 NOPOUWKO8020 802HE2ACHUKA I € OC-
HOBHUM e/1eMeHMOoM 0151 n06ydo8u MoAY/AbHUX A8MOMAMUYHUX YCMAHO-
80K NOPOUWKOBO20 NOHCEHCO2ACIHHSI.

Texuiuni xapakmepucmuku mMo0y./51 «BypaH»:

— KIZIbKICMb 802HE2ACHO20 NOPOUWKY, K2, He MeHue — 2,0;

- nJowa, Wo 3axuuiaemscsi, 0OHUM MoAyaeM, M 2, — do 7,0;

- 00°€eM npumiujeHHs, WO 3axuldemscsi OOHUM MoOdyJ/1em, M3, —
do 22,0;

— 2PAHUYHE 3HAYEHHS meMnepamypu 8 pexicumi camo3anycky, — + 84
+5°C;

— CNOXCUBAHUL CMPYyM y pexcumi eqaeKkmponycky, MA, He 6inbwe -
100;

— 6e3neyHUll CMpyMm nepesipkKu JAaHy2a eJAeKmponycky, MA, He
binvwe - 30;

— I[HepyiliHicmb cnpaybo8ysaHHs (y pedxcumi eseKmponycky), ¢, He
6isvwe - 2,0;

— memnepamypHull pexcum ekcnayamayii — 8id -50 °C do +50 °C.

Takum wuHoM, 8upi6 moxce npayrweamu siK 0OUHUYHUU MOOY/ab y
pexcumi camo3anycky siKk 3d nid8uueHHs1 memnepamypu, mak i 8 pexcumi
esekmponycky (puc. 3.20).
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Puc.3.20 - lIpunuun po6oru MIIII «bypan»

Modyab cknadaembcsi 3 Kopnyca, BUKOHAHO20 i3 deox cgheponodi6-
HUX MemaJ/ieaux 4acmuH, Wi/bHO 3’ €OHAHUX MIXHC CO6O0H0 | NpU3HAYEHUX 015
36epesceHHs1 802He2ACHO20 NOPOUWKY, 2d30ymMeopreayd ma e/eKmpu4yHozo
akmusamopa. [Ipu 6UHUKHeHHI ocepedKy 20piHHS [ 3a docsizHeHHs 2a30ym-
80PHBA/MNLHOK CYMIWIWIO MemMnepamypu camocnpaybos8y8aHHsl, 8cepeduHi
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Kopnyca 8id6ysaemuvcsi IHMeHCcus-
He 2a308udijieHHs, WO Npuego-
dumb 00 HAPOCMAHHS MUCKY, pyu-
HYBAHHSA HUMCHbOI YACMUHU KOp-
nyca 6e3 ymeopeHHsl OCKOJIKI8 I
8UKUJY 802HE2ACHO20 NOPOWKY 8
30H) 20pIHHAL.

Jnsa enekmponycky modyas
BUKOPUCMOBYEMbCS 0XHCEpeno xHcu-
8/1eHHSI NOCMIUH020 CMPYMYy Ha-
npyzoto 12-24 B. Yac chpayvosy- Puc. 3.21 - 3araabHuii Bursg MIIII
8AHHS NPU YbOMY — He biibuie 2 C. «bypan»

3asexcHicms 8idcmaHi Mixc ModyAsiMu 810 BUCOMU NPUMIWEHHS HA-
gedeHa 8 mab. 3.9.

Tabauys 3.9 - 3asexcHicmob gidcmaHi mixc modyasamu 8id eucomu
NpuMIilujeHHs
BucoTa npumileHHs, MakcuMaJibHa BiiCTaHb , M
M MiXK MOAYJISIMM BiJICTAHBiNMOAYJISA A0 CTiHU
2,0 2,8 1,4
2,5 2,8 1,4
3,0 3,0 1,5
3,5 3,0 15
4,0 2,6 1,3
45 2,4 1,2

s 3axucmy sik OKpemoz2o nodcedxcoHebeaneuHozo 06’'ckmda, mak i
8ciel niowi Moxymb 8uKopucmogyeamucsi Mody/ii NOpPoOwWKoO8020 Nnoice-
acozaciHHA «TatigpyH 015» (puc. 3.22).

Modyab micmums kKopnyc 1 micmkicmto 15 a4, y sskuti nomiujeHutl 80-
2HezacHuUll nopowok macomw 11,5...14,5 ke 3asedxncHo 8id mapku. Bcepedu-

Hi kopnyca 1 ycmaHoe/eHUl 2eHepamop 2a3y 5, 3anyck sko2o 30iliCHIO-
emMbCs 8id esiekmponionaaweava 8, po3maulo8aHo2o 8 1020 8epXHill vdc-
MUHI, AIKUU MA€ 308HIWHIL pO3’€EM 0151 NIOKAKYEHHS 0 PO3HIMAHHA Ka-
6e/bHOI YacmuHu 1aHYy2a 3anyckKy Mooy/s. Y HUXCHIU YyacmuHi kopnyca

1 ycmaHosseHull cepmemu3yrovuli MeMopaHHull 8y3o04 6, suxioHuti omaip
51K020 MA€E 8HYyMpIWHE pi3dbbaeHHs1 G3/4" (y mpaHcnopmHOMY NON0NHCEHH]
3a2/1yweHo), 04151 3’ €0HaHHA 3 po3nua8avem 7 Moxce 6ymu npueOHaHuu

do Mody51 wepez mpyb6onposgid 3 yMosHUM npoxodom [y = 20 mm i 3aza-
JIbHO 008XCUHOI0 He biablue 20 M, W0 MeXHIUHO € HEMOXCAUBUM 8 MO-
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dy/s1x 3aka4aHoi dii mak 386aHozo muny «llymax». HasieHicmb mpy6Ku po3-
WUPIOE MAKMUYHI MOXCAUBOCMI, HANPUK/AOJ, 3 yCMAHOB8KU 8Up0bY 3a Me-
acamu papbysaibHOi, CyuuabHOI Kamepu.

111111111111111111111111111

4_9_8
3
an I""" 5
10
Puc. 3.22 - Cxema MoAyJi1 NOPOLUKOBO-
ro noxxexxoraciHia «Taudys 015»:
@ 30D .
1 1 - kopnyc i3 802He2aCHUM NOPOWKOM;
2 — MOHMAXCHA ckoba; 3 — MOHMAXMCHA had-
cmuHa; 4 - wnuabku 3 eatikamu; 5 - 2eHe-
6 pamop 2a3y; 6 - MeM6paHHUll B8Y30.;
7 — po3nu/roeay; 8 — enekmponionaaoeay;
7 9 — MoHmadcHa 2atika; 10 - 3ano6ixcHull
npucmpiti

Tabauys 3.10 - TexHiuHi xapakmepucmuku Mo0yas «TatigpyH 015»

HaiiMmeHyBaHHS OJMHUILi BUMipYy 3HaYeHHs

Micmkicmb kKopnyca, /1 15,0+0,6
Mapka i Maca 80eHe2acHO20 NOPOWKY, Ke:

Ilipaum-A TY 301-11-10-90 12,0+0,5
I[ICB3 TY 6-18-139-82 13,5+0,5
BekcoH-ABC TY 2149-028-10968286-97 12,0+0,5
T'abapumHi po3mipu Kopnyca, Mm, He biabuie:

diamemp 300

gucoma (6e3 esleMeHmi8 Kpin/aeHHs1) 500

Il1owa, wo 3axuwaemocs, M?,He MeHule 12*

06’eM, WO 3axXUUAEMbCS, M3, He MeHUle 30
Xapakmepucmuku s1aHyr02a esekmponiona108a4a:

cmpym cnpaybo8y8aHHs, A 0,4

onip sauyroea, Om 3,0+0,5
CMpyM 2apaHMoOB8aHO020 HECNPAYbOBYBAHHS, A, He biiblue 0,01

Mapka eaekmpopo3HIiMaHHS 045 8i0nogidHoI (KabeabHoi) ua- |2PM14KII4M
CMUHU JIaHY02a eleKmponionaieaqd

Modyab nopouwikosozo nodxcexcozacinHs «Beep-1» (puc. 3.23) npu-
3HaveHUull 015 2aciHHs noxcexc Kaacie A, B, C ma enekmpoycmamky8aHHs
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nid Hanpyzoto do 1000 B. Mody/1b € BUKOHABYUM e/1eMEHMOM 8 A8Moma-
MUYHUX [ ABMOHOMHUX YCMAHOBKAX NOPOUKOBO20 NOHCEHCO2ACIHHS.

OcHosHoto 8i0MiHHIcMIO «Beepa» 8id supobie muny «bypaH» € Hasi-
8HICMb pO3NUIKBAYd [ KAANAHA 8UXIOHO20 0M80opY.

I 6
|
_ Eﬂ; 5
Puc. 3.23 - Cxema MmoayJis «Beep-1»: g —e— |
1 - kaanaH euxidHozo omeopy (KBO); ! ) 4
2 - po3nu/08ay; 3 — NOPOUWOK 80cHe2a- |
cHuil (BIl); 4 - 2a3ozeHepyrouull ese- s j - 3
. [ S = C A
menm (TE); 5 - nidnasaweaavHulli npu- L e
cmpiti 3anycky (III13); 6 - KpoHwmeliH;
7 - do 0dxcepena eseKkKmpoxcugieHHs1 8id iy
mepexci agmomamu4Hoi ycmaHosku 3i L0
Fd

WMAamHUMU NOHCEHCHUMU CNO8IWy8a4amu
abo do dicepena enekmMpoHCUBAEHHSI Mu-
ny «KpoHa» 3 mensogum demeKmopoMm
aB8MOHOMHOI YCMAHOBKU

Ilpunyun po6omu modysas «Beep-1» noaszae y HacmynHomy. Ilpu
nooavi esneKmMpuyHo20 IMNy/AbCy HA eAeKmpoou eseKkmponionaarsavd
II13 5 ycepeduni kamepu I'E 4 gidbysaembcsi IHMEHCUBHE 2a308U0i/1€H-
Hs. ['a3 uepe3 kaanaHu aepamopa Haoxodums y kopnyc Modyas. Tuckom
2a3y eidoysaemuvcss poskpumms KBO 1 i eukud BII uepe3 po3nuawsay y
30H) 20pIHHAL.

TexHiuHI xapakmepucmuKku mMo0y/as «Beep-1»:

— NOBHA MACA CNOPAOHCEH020 M0OYAH, K2 — 8 + 0,4;

- .Maca 802HE2acHO20 NOPOUWKYy, ke - 3,5 +0,18;

- 2abapumHi po3mipu 3 HACMAHOBHUM KPOHWMEUHOM, MM:

gucoma 305 +10;
diamemp 290 * 5.

BozHezacHna 30amuicmb:

KaacA: nsaowa, wo 3axuwjaemscsi, M2 — do 15;

06’em, wo 3axuujaemscs, M3 - do 30;

Kaac B:  nsaowa, wo 3axuwjaemuscsi, M2, — do 15;

06cs12, uo 3axuuaemucs, M3, — 0o 22;

MakcumanvHull paue noxcexci kaacy B - 55 B;

TemnepamypHuti diana3oH 3acmocy8aHHs — 8id —50 °C do +50°C;

Eaekmpuunuti onip eaekmponionaarsaua, Om - eid 1,5 do 5,5;

be3gidmosHull cmpyM chpayvbosysaHHs, A — 0,5;
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be3gidmosHuUll cmpym nepegipku cmaHy JAaHy2a, Npu NOCMIituHOMY
Koumpoui, A - He 6iabwe 0,005.

IIpukaadom cucmemu 3 mepmoakmusgyroyum I'l’ esemeHmoM € asmo-
HOMHUU 802HE2ACHUK camocnpaybosyroyuti nopouwkosuti OCII-1.

W PITIITIOIIL VN VITEITIIESTITI IS I TIIIISL VSO T IIII T /49
i j g
1 4
i’ /
%/ 2// . %
/é /éé 24
™,

Puc. 3.24 - 3arasibHUH BUTJISL A, BOTHEraCHUKA CAaMOCHPaLbOBYHYOro MOpPoOLI-
KoBoro OCII-1:

1 - Kosaba 3 8o2HezacHUM NOpowkoMm; 2 - memajaesul kopnyc; 3 - mepmo4ymausa
pevos8uHda

BiH saes51€ coborw 2epmemuyHy CkAAHY cyouHy 410x50 mm, 3anos-
HEHY 802HE2ACHUM NOPOWKOM Maco 1 Ke, sika 8CMAHOBANOEMbCA 8 Me-
maJiesull 0epiHcak Hao Micyem MOXcAUB020 3a20psiHHA. O0UH MOQY/1b 3a-
xuuwjae 06’em do 9 mM3. Ha pucyHky 3.25 noka3aHo npuk/iad ycmaHO8KU
OCIl y 3akpumomy eAekmpopo3no0iibHOMY Npucmpoi.

Jiana3oH ekcnayamayii 8ozHe-

// ezacHuka: -50 °C + +50 °C. /[lo cgpep
— — 3acmocy8aHHsl po3pOobHUKU  8IOHO-
% camo: ckaadu I'CM, npumiujeHHs 3

3 e/IeKMPUYHUM YCMAMKYB8AHHSM, Kd-

b6e/1bHI myHeJl, a makoxc: 2apadxci, ogi-
cu, kKomeaaici, NimHI 6YOUHOYUKU U IHWI
E 8UPO6HUYI mMa 2pomadcvbki 6y0iei.
= Jo Hedosikie yux Mody/ai8 MOHCHA
gidHecmu me, wo 8i0 HUX He nepeda-
, , €EMbCS IHopMmayisi npo cnpayvosy-
84HHS, HEMO}C/AUBICMb IX B8CMAHOS-
Puc. 3.25 - 3akpuri es1eKTpopo3mno- JIEHHS1 Y MICYSIX, 0e MOXCYymb nepeby-
ALTbHI IPUCTPOT eamu /ar0uU, 60 ICHye Hebe3neKka
YPAHCEHHSL.
BoznezacHuk camocnpayvosyrwuuti  «IlIAP-1» 8ukopucmogyrmb
0414 eaciHHsa nojcexc kaacie A, B, E. IIpunyun 0ii npucmpor nosasz2ae 8
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liozo camoakmusayii nid 8naugom 8idkpumozo noaym’s.. [lpu pytiHyeaHHi
n/aieko8o2o nokpummsi 8id 0ii noaym’ss 6oeHenpogidHUl WHYp 3anaJi-
eEmMbcsl 1 nepedae iMny/bc NipOMexHIYHOMY NpUCmMporo, nidpug siko20 3d-
6e3neyye 8UKUOD 802HE2ACHO20 NOPOWKY PIBHOMIPHO Y 8CIX HANPAMKAX.
Hu3bka winbHicmb mamepiany Kopnyca NOBHICMIO SUK/AKYAE Hebe3neky
YmeopeHHs npu nidpusi mpasmoHebe3nevHuUX 0CKO.IKI8.

llpuknadu po3MiweHHs MAaKuX B02HE2ACHUKI8  HagedeHl Ha
puc. 3.26.

Puc. 3.26 - MoayJ/ib NOpPOIIKOBOI0 noxexoraciHua «AP-1»

TexHiYHI XxapakmepucmuKku npucmporo «LIAP-1x»:
- Mmaca (6e3 kpoHwmeliHa) - 1,5 ke;
—.Maca 8ocHe2acHoi peyosuHu - 1,3 + 0,1 k2;
— 308HIWHIl diamemp - 147 mm;
— memnepamypHultl dianasoH — -40 °C ... +85 °C;
- donycmuma sucoma naodiHHA — 2,5 M;
- 3axuwy8aHuli 06’em — 26-30 m 3;
— MepMiH cayxHcbu — 5 poKis.
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3.3.4 CucTteMH noXKeKoraciHHA 3aKa4yBa/IbHOT0 TUITY

3asodom «lloxemawuHa» 8UNYCKAOMbCS A8MOHOMHI M0OAYal NOpo-
WKOBO20 NOMCEHC02ACIHHS 3akavyeasnbHozo muny «llyma-12I1» (puc.
3.27), npusHaueHi 0415 2aciHHs noxcexc Kaacy A, B ma e eaekmpoycmamky-
8aHHI, sike nepebysac nid Hanpyzow do 1000 B.

Puc. 3.27 - Moay/ib NIOPOLIKOBOT0 noxexxoracinua «Illyma-1211I»
(30BHILIHIN BUTJIAA)

TexHiYHI xapakmepucmuku MO0Y/1 NOPOUWKOBO20 NOHCEHCO2ACIHHS
«llyma-1211»:

Micmkicmb kopnyca, M(a) — 0,0145+0,0005 (14,5+0,5);

Mapka Ui mMaca 3acmocog8y8aH020 802He2aCHO20 NOPOUWKY, K2, He
MeHuie

- II-2AII TY B 6-05766362.001-97 - 12.01;

- II-2AIIM TY B 6-05766362.007-97 - 12 .01;

Temnepamypa pyliHy8aHHs1 Men/i08020 3aMKa 8y3.1a BUNYCKY ycma-
HOBKU (memnepamypa cnpayb08y8aHHS ycmaHosku), °C - 72+2;

Pobouuti muck pobo4ozo 2a3y (cmucHeHo2o nosimpsi abo azomy) 8
Kopnyci ycmaHo8KU 3a memhepamypu HA8KO/JAUWHb020 nogimps 20 °C,
Mlla (kac/cm?) - 1,25+0,04 (0,125+0,04);

Tpusasicmbv nodaui 802He2aCHO20 NOPOWKY 3 YCMAHOBKU, C, HE Oi-
Jblle - 24;

BidHocHa maca 3a4uwKy 802HE2acHO20 NOPOWKY 8 Kopnyci nicas
Ccnpaybo8y8aHHs yCMAaHo8KuU, %, He biabwe — 15;

Boenezacna 30amuicmb (nid uac eacinHs 6eH3uHy A-76, ycepeduHi
npumiwjenus) 045 ycmarnosok muny [IYMA-1211 i [IYMA-1211-01 - 2,8;

Ilrowa, wo 3axuwjaemscs, y 8unaodky 2aciHHs Mode/bHUX ocepeo-
Kig noxcexci kaacy A (041 ycmaHnogok [IYMA-1211, [IYMA-1211.01), m 2, He
MeHue:

212



- 0s151 sucomu po3miujeHus1 1,5 m - 3,4;

- 0s151 sucomu po3miujeHHs 3,0 m — 7,0;

Ilrowa, wo 3axuwaemscs, y 8unadky 2aciHHA MO0e/bHUX ocepeo-
Kig nodcedxci kaacy B (041 ycmaHnoeok [IYMA-1211, [IYMA-1211.01), m 2, He
MeHue - 3,4;

06’em, wo 3axuwaemvcs: (0aa ycmaHosok muny IIYMA-1211-02,
I[IYMA-1211-03, [IYMA-1211-04, [1YMA-12I1-05, nid yac 2aciHHs1 Modesb-
HUX ocepedkig):

- 00’eM, Wo 3axuujaemucsi, kaacy A, m3, He meHue — 35,4;

- 06°eM, WO 3axuujaemscsi, kaacy B, m3, He meHwe - 27,5;

Maca ycmaHo8ku KOHCMPYKMU8Ha, k2, He biibuie — 12;

Maca ycmaHo8ku nogHa, ke, He biibue — 24;

Jianazon memnepamyp36epicaHHa U ekcnayamayii ycmaHO8KU 8
pexcuMi uep2y8aHHs 0151 KAIMAMUYHUX BUKOHAHb!

- daa ycmaHosok muny [IYMA-1211, [IYMA-1211-02, [1YMA-1211-04,
°C - 8id -20 °C do +50 °C

- ds151 ycmaHogok muny [1YMA-1211-01, [IYMA-1211-03, [IYMA-1211-
05, °C - 8id -50 °C do +50 °C

[IpusHaueHull mepMmiH cAyH6U yCMAHOBKU 00 CNUCAHHS, POKI8, He
MeHuwe - 10;

l'abapumHi po3mipu (8ucoma:wupuHa:008x#uUHa), MM, He Oliblie -
450:355:420.

KoHncmpykyis modyasa npedcmase-
Ha Ha puc. 3.28 i ckaadaembcs 3 Kopnyca
1, 8 aKomy 3Haxodumbcsi 802He2aCHUL
nopowok 2. fAk uymausull esemeHm ma
BUNYCKHUU ~ omsIp BUKOPUCMOBYEMbCS
cnpuHkaepHull 3powysay 3. [lass KOHmM-
pO/t0 MUCKY 8 MOOY/al 3aCMOCO8YEMbCA
iHdukamopHuii maHomemp 5. KpinaeuHs
MO00dy/51 00 KOHCMPYKYIll BUKOHYEMbCS 3d
donomozor kpoHwmetHa 4.

IIpuHyun pobomu A8MOHOMHO20 MO- pyc. 3.28 - [IpUHIMIOBA CXeMa

dy/151 N0/15120€ Y HACMYNHOMY: ) Yep2080MY
pexcuMi Nnopowok y Kopnyci 3Haxo0umscsi
nid muckom. [Ipu BUHUKHEHHI noJcexci me-
n/a08ull 3aMOK CNPpUHK/AEPHO20 3pOouly8d-
ya pyluHyemMbCsl 1 802HE2acCHUL NOPOWOK

nodaemucsi 0o ocepedKy NOHcexHCl.

MOAY/JIs1 IOPOILIKOBOrO IOKe-
»oracinua «Ilyma-1211I»:

1 - kopnyc, 2 - nNOpouwok;
3 - cnpuHkaepHull 3poulysay;
4 - KpoHwmelH;, 5 - iHOukamop-
HUli MaHomemp
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Ha ykpaiHcbkoMy pUHKY cucmem NnpomunoMceicHo20 Npu3Ha4eHHs
¢ipmoro «bpand-Macmep» docmamHb0 WUPOKO Npedcmas./isiieHO PI3HO-
MAHIMHI cucmemu NOPOUWKO8020 NOHCEHCO2ACIHHA 3AKA4y8aA/AbHO20 MuUny.

Modyai nopowkoeozo nodcedxcozacinisa (MIII) cepii «bPAH/]-3»,
«bPAH/]-6», «BPAH/I-12», «bPAH/]-15» euzomosseni 32ioHo TY Y 28.2-
30784208-016:2017.

Modysi nopowKo8020 noxcexnco2aciHHA NPU3HAa4YeHi 4151 mpusa/1020
36epieaHHs Nnid MUCKOM [ 8UNycKy y npocmip, Wo nid/isi2ae 3axucmy, 8oe-
He2acHo020 NOPOWKY, npu nodavi NycKo8020 IMNY/AbCy HA NIPOMEXHIYHUL
nyckay abo npu camopyUHYy8AHHI MepMOo4ym/augoi Koabu 3anipHo-
nyckoeozo npucmporo (3I1I1), 015 2aciHHs noxcexc Kaacy A (2opinHs mee-
pdux pe4yosuH), B (2opinHs pidkux peuosuH), C (2opinHs 2asig) 3a [JCTY
EN 2 (I'OCT 27331) i eaekmpoycmamkyg8aHHs nid Hanpyzow (32i0Ho mex-
HiYHOI doKyMeHmayii Ha 802He2acHUll NOPOWOK). 3acmocy8aHHsi asmo-
MAMUYHUX CUCMEM NOPOUWKOB020 NOHCEHCO2ACIHHSA 01 noxcexc Kaacy C €
MONCAUBUM MIALKU Yy 8UNAJKax, AKWO 3a6€3ne4eH0 NPUNUHEHHs nodayi
2a3y 8 3axuuyeaHy 30Hy 0o noyamky nodavi 802He2acHO20 NOPOWKY.

KoncmpykmugHo Modyab s645€ c06010 6A/10H eAiNMUuYHOI hopmu 13
3111, sikull 3ano8HeHUll B02He2aCHUM NOPOWKOM I 2a30M-HOCIEM. 3aza-
AbHUU 8U2/150 M0JY/151 npedcmas/ieHo Ha puc. 3.29.
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Puc. 3.29 - 3aranabaui Burjag MIIII «bPAH/I»:

1 - 6asa0H modyas; 2 - 311I1; 3 - 6041m KpinjieHHs:; 4 - KpoOHWMelH Kpin/aeHHs

Y sepxHiil vacmuHi 6a10Ha po3MAwW0BAHUU KPOHWMEUH KPIN/eHHs
(puc. 3.30). Y HudcHill yacmuHi 6a/10Ha po3mMiweHa 20p/108UHA, 8 SIKY 3a

214



donomozow pizb608020 3’edHanHsa 8cmaHossaeHo 3III i3 3anobiHcHUM
NpUCMpoOEM MeMb6paHHO20 muny, iIHOUKAMOpPOM MUCKY, CU2HAAI3aMOpPOM
MUCKY, NIPOMeXHIYHUM NycKayeMm (8 MoOy/as1X 3 eNeKMPUYHUM NYCKOM) |
mepmovyymaus8oo CKAsIHoW koa60to (puc. 3.31).
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Puc. 3.30 - KponwreiH kpinvienasa MIII «bPAH/I»

IIpunyun 0ii M00y/151 3 e1eKMPUYHUM NYCKOM NOAA2AE Y HACMYNHOMY:
npu nodavi eaeKMpU4HO20 IMNyasbCy Ha nipomexHivnui nyckay I[ITILE-1 3
(puc. 3.31) 8idbysaemubcsi ymeopeHHS NOPOXo8UX 2a3ie, AKI nepemMiuyromb

wmosxay 2 (puc. 3.32) y 6ik mepmouymaueoi koa6u 8 (puc. 3.31), sHaci-
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dok uozo gidbysaemucsi ii pyliHyeaHHs. Ilicas1 pyUHy8aHHs Ko16U 8I10Kpu-
saemvucs kaanau 31111 2 (puc. 3.31). BozHezacHutli nopowok nid dieto po-
604020 MUCKY 2a3y-HOCIsS1 NOOAEMbCS 8 30HY, W0 3aXUWAEMbCAL.

Puc. 3.31 - 3anipHo-nyckoBui npuctpiv MIIII «kBPAH/I»:

1 - kopnyc; 2 - kaanaH; 3 — nipomexHiyHUl nyckau (npu enekmpu4yHoMy NYCKY);
4 - iHdukamop mucky; 5 - nepexidHuK iHOukamopa 3i 360pOMHUM KAANAHOM; 6 — CU-
2Haai3amop mucky; 7 - 3ano6ixcHull npucmpiii Mem6épaHHo2o muny; 8 - mepmo4ymJu-
8a ko.a6a; 9 - mpaHcnopmHuii 2euHm; 10 - niomuckHi eeunmu koa6u; 11 - ka1ema 3a-
3eM/1eHHA

: )
z =5 1 L |
(]_—_[1 esiap il o S—
SEES | qe 1] [=——
Oy E= .+ 57 EE J N,
T ] 3
A 1 = i y
3 | 3

Puc.3.32 - Iliporexniynmii nyckauy MIIII «<6PAH/I»

Ilpu nadiHHi mucky nid 4ac 8unycky 602He2acH020 NOPOUWKY 8I0-
o6ysaemuvcsi po3mMukaHHa koHmakmie (NO) cuzHasnizamopa mucky 6 (puc.
3.31) 3 nodasavwor komymayierw cueHaay Ha HITKII.

ABMOHOMHUT NYCK N0O/1512A€ Yy HACMYNHOMY: NI08UWeHHs memMnepa-
mypu 8 3aKkpumomy npumiujeHHi suwje 68 (93) °C npusodums do camo-
PYUHYBAHHS MeEpMo4ymausoi kosa6u i giokpumms kaanava 31 (nos. 2,
puc. 3.31) 3 nodasbwio nodavero 802HE2acHO20 NOPOWKY nid di€ro po-
604020 MUCKY 2a3y-HOCisl Y 30HY, Wo 3axuwaemscs. [lpu nadiHHI Mucky
nid uac sunycky g8idoysaemucsi po3amukaHHs koHmakmis (NO).
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Tabauys 3.11 - TexHiyHI XapakmepucmuKku Mo0y./1i8

HaliMmeHyBaHHSI IOKa3HUKIB

Tun moayis

=
=

=

-12»
-15»

=
=
=

1

vl «Bpanj
o («bpaHnp,

EMHICMb MO0y /151

~ [N Oa. BUM.

52+0,2 10,3+0,3114,5+0,3 | 24,0+0,5

Mapka BIl

«[IPO-MUKC ABC-50» TY Y 20.5-

2973507555-001:2015

Maca 3apsidy BIl

4,0£0,05 8,0+0,05 [11,0+0,1 |19,0+0,2

Tuck cnpaybosy8aHHs 3anobiHcHO20
npucmpow Mem6paHHo20 muny

6ap

24,0£2,0

Po6ouuii muck (Ppa6), 3a memnepa:
mypu 20+2°C

6ap

16,041,0

Tun 2a3y-Hocis

asom

Mmnepamypu 5042 °C, He 6iabuie

Po3paxyHkosuii muck (Ppos), 3a met

6ap

18,0+41,0

[Ipo6Huii muck (Pnp) 6aaona modyas

bap

27,0

Tpusasicmb npueedeHHsi 8 0ito
(iHepyitiHicmb) M0dy./151 3 nipomexHi-
YHUM nyckavem, He bibuie

1

Tpusasicmb nodaui 802HE2AcCHO20
NoOpouwKy, He bi/blie

1 2 3 4

Tun modyss 3a mpusasicmio nodaui
802HE2ACHO20 NOPOWKY

IMnybc-

o Kopomko4acHoi 0ii
Hull

KoncmpykmueHa maca modyas 6e3
Kpin/ieHHsl, He bisbuie

Ke

44 5,6 7,9 11,9

[losHa maca mMo0dy/s1 6e3 Kpin/eHHs,
He bi/1bWe

Ke

84 13,6 19,0 31,1

Maca 3aauwky BII nicasa cnpaybo-
8Y8aHHS MOAY/151 NPpU CMEALOBOMY
KpinJieHHi, He bi/1ble

Ke

0,1 0,1 0,1 0,1

Maca 3aauwky BII nicasa chpaybo-
8YBAHHA MOOY/ASl NPU HACMIHHOMY
Kpin/ieHHi, He bi1buie

Ke

0,2 0,5 0,8 1,1

Koegiyienm 3aauwky (K3zan)* nicas
CnNpaybo8y8aHHs1 3d YMO8 CMebo-
8020 KpINnJeHHs

1,03 1,01 1,01 1,01

Koegiyienm 3aauwky (K3an)* nicas
Ccnpaybo8y8aHHs 3d yM0O8 HACMIHHO-
20 Kpin/eHHs

1,05 1,06 1,07 1,06

M00yAI8

/liana3zoH memnepamyp ekcnayamayiy

°C

8id miHyc 20 °C do natoc 50 °C
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IIpodosicerHs mabauyi 3.11
1 2 3 | 4 | 5 | 6

Temnepamypa pytHyeaHHs mepmoy 0 . 0 o
wymausoi koa6u 311 C |68+3 % (uepsonuli)93+3 % (3enenuli)

Kounip modyas - 6iauti
Pecypc cnpayroeaHHs1, He MeHuie pa3 5
TepmiH cayxcbu, He MeHWe pokKie 10

llapamempu esleKMpUYHO20 JAHYI02d CUSHAI3amOopa MUCKY
Tuck cnpayvosysaHHs cuzsHaziza- 6ap 0.1
mopa muckKy

Cusa cmpymy, He binblie A 0,1
[lapamempu esleKmpuyHO20 NYCKY nNipomexHi4H020 nyckaua
Ilyckoga Hanpyea HA KOHMAKMAx

0TI B 6id 0,9 do 30,0
Cmpym nosHo20  3ana/r8aHHs
(cnpayvosysaHHs1) 3apsdy IITII, He | A 0,3
MeHue
Tpusasicmb nyckogozo imMnybcy, He c 10
MeHuWe ’
Onip enekmpu4H020 AAHY02A Om gid 1,4 do 3,0
be3sneunuti cmpym nepesipku yiiic-
Hocmi enekmpu4Hoz20 aaHywza IITII, | A 0,01
He 6i1bule
l'apanmoeaHuii cmpok npudamHocmi
[ITII (3 damu suzomos/ieHHs1) 3a HO- .

DPOKI8 2

pPMaAbHUX YMO8 nepeby8aHHs 8 pe-
HcUMI «4ep2y8aHHs» («36epicaHHs»)
[IpumiTKa: * - gionosidHo do n. I".3.7.2 /IGH B.2.5-56.

Modyai nopowkogo2o noxcexcoz2aciHHa cepii «bpand-100» makoic €
cucmemamu 3aKka4y8a/bH020 Muny ma Moxyms 3acmoco8y8amucs y ckaaoi
A8MOMAMUYHUX CUCMEM NOPOUKOBO20 NOHCEHCO2ACIHHA ab0 1K A8MOHOM-
HA cucmemda NOHCeHCo2aciHHA 13 3aCMOCYy8AHHAM MpPOCOBOI cucmemu nycky i
npusHaveHi 015 2aciHHA nodxcexc kaacy A, B, C ma eaekmpoob6aadHaHHSA
nid Hanpyzot do 1000 B.

Koncmpykyisa modysas npedcmasserHa Ha puc. 3.33 1 cknadaembubcs 3
Kopnyca 1 8 AKOMYy 3HAX00UMbCsl 802HE2ACHUL NOPOWOK Nid MucKoM.
3anipHo-nyckosuti npucmpiil 2 Moxce npugodumucs y 0ito K 8id cucme-

MU NOXMCENHCHOI cuzHaizayii 3a donomozor d8ox niponampoHis (asmoma-
mu4Ha cucmema), mak i 8id mpocosoi 36ydicysaibHoi cucmemu (a8MOHOM-
Ha cucmema). [las1 KOHMpPo/1r0 MUCKY 8 MOJY./1i 3aCmMoco8yEMbCA IHOUKamo-
pHUU MaHOMemp 4. 3aps0dicaemubcsi MOOYAb 802HE2ACHUM NOPOUWKOM Ye-
pe3 3apsiOHy 20p/108UHY.
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Ilpunyun po6bomu Mo0dyAs
no/si2ae y HACMynHoOMYy: y 4ep20-
80MY pexcuMi NOpoOuloK y Kopnyci
3Haxodumbscsi nid muckom. AKuwo
cucmema 8UKOpUCMOBYEMbCS K 8-
MoMamuyHa, mo npu BUHUKHEHHI
noxcedxci cnpaybo8yrOmv  NOMCEHCHI
cnogiwysavi, nepedarwwms CU2HA
Ha NpUUMAa/AbHO-KOHMPOJAbHUU
npuaad (npusaad KepysaHHs), de
¢opMmyembcsi cueHasa Ha nidpus ni-
ponampoHie  3anipHO-NYCKOB020
npucmpoi (puc. 3.34). YV pasi su-
KOPUCMAHHS cucmemu 1K a8MOHO-
MHOI, YyMmAU8UM €/1eMEHIMOM € men-
/108Ull 3aMOK mpocosoi 36ydicysa-
JIbHOI cucmemu, sIKUl pyuHYEMbCS
nio 8n/1uB8om nid8uuleHHs memne-
pamypu i npugodums 8 0il 3anip-
HO-NycKosull npucmpitl.

Ho sidmimHux napamempis
MOOYAA CAI0 8IOHECMU MOXMCAUBICMb
I[HMeHCUBHOI nodaul 802He2acHO20
NOPOWKY 3a pAxyHOK MUucky 2a3sy-
8UMUCKYy8a4a NOpPouKo8oz20 cepe-
dosuwa (1,6 MIla), seaukuti npo-
XiOHuii nepepiz 6 30Hi 3III (40
MM), @ makoxcnpocmomyi Haoiii-
Hicmb nid vac ekcnayamayii. I[loda-
ya BIl modce 30ilicHeamucs sk 8
06’emi 3 sukopucmaHHsam 4 Haca-
00K-po3nuaKeavie 3 YMOBHUM
npoxodom /[ly25, mak i no naowi (8
JIOKA/1bHOMY 006'€Mi) 3 BUKOpuc-
MAaHHAM 80CbMU Hacadok-
po3nua0eavie 3 yMOBHUM NpPOXO-
dom /ly20. Ha puc. 3.35 noka3zaHo
HalibinbW Munosy mpy6Hy po3800-
Ky nid 4dac 2aciHHA 8 JI0KA/IbHOMY
06’emi, a Ha puc. 3.36 — 8 06’emi.

~
D 406 !
=
=4
S
/ +1|  +1
600

Puc. 3.33 - [IpyHjunoBa cxema MOAy-
JIfl IOPOLIKOBOTIO MOXKeXKO0raCiHHA

«bpano-100»:

1 - kopnyc; 2 - 3anipHo-nyckosul npu-
cmpiil; 3 - 3apsidHa zopsaosuHa; 4 - iH-

dukamopHulii MaHomemp

Puc. 3.34 - 3anipHo-nycKoBUii Ipu-
CTPiil MOAYJ/I NOPOLIKOBOI'O
noxkexxkoracinus «bpanza-100»
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IIpu po6omi 3 ModyasimMu 3aka4y8aabHoi Oii Ui nidka0YeHHI mpy60o-
npoeody c/ai0 BUKAKWYUMU MeXaHI4YHI eniueu Ha 31111 3 memoro Hedony-
WeHHS pozzepmemusayii Modyas i empamu mucky. [Jas1 yb020 MOHMAXCHA
op2aHizayisi noBUHHA npogecmu 8i0nogidHy pobomy 3 nidzomoeku mpye,
¢pimuHzige, 3’€0HaHb, a MAKOX# NOBUHHA MAMU 0151 Yb020 cheyiaibHUll iH-
CMpPYyMeHM.

3.4 MeToauKa po3paxyHKy CUCTEM MIOPOLIKOBOIO IMOXKeXora-
CIHHA

BusHaveHHs OCHOBHUX napamempig yCmaHO80K NOPOUWKOB8020 No-
JHCeHCO2ACIHHA NPU NPOEKMYBAHHI 8KAIOYAE MAKI emanu:

1) sBusHaueHHss xapakmepucmuk NoxcexcHoi Hebe3neku 06’'ckma, wo
3axuujaemucsi;

2) 8ubip chocoby 2aciHHsi;

3) subip cnocoby nodasaHHs 802He2acHO20 nopowky (dasi — BIl);

4) subip muny ti mapku BII;

5) usHayeHHs1 OCHOBHUX napamempie YyCMAHOBKU, sKI 3a6e3neyvy-
omob egpekmueHicmbs i 3acmocysaHHsi 015 3axucmy 0daHo20 06'ekma (maca
3apsidy, eumpamu, mpueaJjicmb nodasaHHs BIl, noka3Huku 80z2HezacHoi
edhekmugHocmi, He0b6Xi0HA Ki/IbKIcmb M0odyAi8 Y cKAadi MoOJY/1bHOI ycma-
HOBKU NOPOWKOBO20 NOHCEHCO2ACIHHA);

6) 8ubip KoHCMpyKyii po3nodizibHo20 mpy6onpo8ody Ui muny 3acmo-
CO8Y8AHUX PO3NU/IHBAUI8, SIKI 3abe3ne4yombs Halibiibw edhekmusHe po-
3Nn00i/1IeHHS1 B0O2HE2ACHO20 NOPOWKY, WO NOOAEMbCA Y 30HY, KA 3aXUuid-
embcs (8 06°emi abo Ha naowi).

BU3HaYeHHA XapaKTEepUCTHK I0XKeKHOI HeOe3NeKHU O00'€EKTa,
10 3aXUIAEThCA

Ha daHomy emani maromb 6ymu eusi8/eHi 8ci nomeHyiliHI dxcepeaa
3020psiHb, HASIBHICMb [ pO3MIWeEHHS] 20pH4uX pIOuH. 3 Yypaxy8aHHSAM
ocobausocmell MexHO/102IYHO20 npoyecy ma 06’€MHO-KOMNOHY8A/NbHUX
xapakmepucmuk 06’ekma, Wo 3axuuyjaemuvcsl, NOBUHHI 6ymu 8U3HayeHi ne-
pedbauysaHull xapakmep po38UMKY I KAAC MOHMCAUBOI noicedxci (32i0HO 3
I'OCT 27331), po3mipu ma Micye po3mauly8aHHs NOMCeHoHebe3neuHux
30H, @ MAKO}C 0MB0pI8 8 020pOHCAX, WO He 3aKPUBAIMbCAL.

Buo6ip cnocoo6y raciHHs

3as1excHo 8i0 xapakmepucmuk 06’ekma, Wo 3axujaemscsi, 0C0b61UB0-
cmetl mexHo/102IYH020 Npoyecy 0bupaemuvcsi 00UH 13 MAakKux cnocoois:

—  00’eMHUl;

— hnogepxHesull;

— JIOKa/bHUll 06 €MHULL;

— JIOKA/1bHUU NO8epXHe8UU.
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Buoip cnocooy nogaBanus BII

Ilodasauns BIl y 30HY, wo 3axuujaembscsi, Modxce 30iUCHI8aMUCs
320pu abo 360Ky.

IlodasanHs BII 320pu 30itlicHIOEMbCS, SIK NpABU/I0, 3 PO3NU/AHBAUIS,
YCMaHo8/1eHUX CMayioHapHo 8 po3nodiibHOMy mpy6onpogodi nid cme-
/€10 NPUMIWEeHHs, WO 3axuydemusbcsi (2aciHHS 06’€eMHUM ab60 nosepxHe-
8UM CnNOCco60M), A60 Had yCMamMKy8aHHAM, SIKe 3aXUWdEMbCSl, NOBEPXHED
MONHCAUBO20 PO3AUBAHHS 20pHOHOI pIOUHU MOWO0 (10KAIbHE 2ACIHHS).

llodasaHHsa BII 360Ky 3acmocogyembucsi, AK NpasuJo, 051 2aCiHHS
noxcexc y 8I0Kpumux pe3epayapax 3a paxyHoK 8UKOPUCMAHHS pO3NUH0-
gauis, SKi (popmyroms NAOCKUU WUPOKULU CMPYMiHb, 8CMAHOB8/AEHUX NO
nepumempy iX CmMIiHOK, @ MAKox 0151 3axucmy naHeseu KepyeaHHs a60
nzowi nidso02u nid MexHo/02IYHUM YCMAMKY8AHHAM MOUJO.

Bu6ip Tuny i mapku BII

Jasi eaciHHA noscedxc meepdux, pidkux [ 2a30nodibHUX pevo8uH
(noxcesci knacie A, B i C 32idHo 3 'OCT 27331), a makodc es1ekmpoo6.1a0-
HaHHA nid Hanpyzoto do 1000 B i 6iavuwe (3a1excHO 8i0 MapKu 8ozHeza-
CHO20 NOPOWKY) no8UHHI 3acmocogysamucs BII, siki 3a008016HA0Mb 8U-
Mmoeu JICTY 3105 i cepmugpikosaHi 8 YKpaiHi.

Po3paxosyouu napamempu ycmaHo80K 3 8UKOPUCMAHHAM MAPOK
BIl, HasedeHux y dodamky I' [1], caid nputimamu maki MiHIMA/AbHI 3HA-
YeHHs iIHmeHcugHocmi nodasavHs BII:

— 0415 06’°emHo20 2aciHHA - [ = 0,02 ke'c “1'M3;

— 019 1I0KA/IbHO20 2aCiHHA 3a 06°emom - [ = 0,04 ke'c -1-M3;

— 041 J/I0KA/IbHO20  2ACIHHA 34 njowerw  «8cepeduHly -
[=030 kec1-m?

— 015 I0KA/1bHO20 2ACIHHSA 3a naowero «308Hi» — I = 0,45 ke ¢ 1'm=2,

Bu3HaYeHHA OCHOBHMX NapaMeTpiB YCTAaHOBOK IOXKeXKOracCiH-
HA 00'€EMHUM CIIOCOOOM

Ilapamempu ycmaHo8KU 06°'€MHO20 NOXHCEHCO2ACIHHA 3 pO3Nno-
Jdi/IbHOI0 Mepedicelo

MinimaavHa maca BIl, ke, Heo6xioHa 045 3axucmy 0aHO20 NpuMi-
WEeHHS1, pO3paxo8yemuCs 3a (POPMYA0H):

Mmin - Ml + MZ + M3, (31}

de  M; - ocHosHa maca BII, nponopyiiiHa 06’eMy npumiujeHHs, ujo 3a-
Xuwaemucs, Ke;

M; - dodamkoea maca BII 0a51 KomneHcayii 8UHECEHHS1 4ACMUHU
nopowky 4epe3 8idkpumi omeopu, naowja KO#CHO20 3 SKUX Somi MEHUWe
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5 9% 6id 3azasbHOI nowi 020p0dixcy8asbHUX 6ydigebHUX KOHCMPYKYIU
— S0z, NPUYOMY CyMAPHA NJAOWA makux omeopis binvuie 1 %, ane meHuwe
15 % gid S .., Kke;

M3 - dodamkoea maca BIl 015 komneHcayii 8UHECEHHS NOPOWKY
yepe3 0meopu, NA0Wa KOXCHO20 3 AKUX S om26i1bwe 5 % 810 S o, a cymapHa
n/jowa makux omeopie He nepesuuiye 15 % gid S .., ke.

Macu M1 i M2 nid yac sukudy noO8UHHI pIBHOMIPHO pO3N0JIAAMUCS
no 06’emy, wo 3axuwaemocs. Maca M 3 nogunHa nodasamucs Y3008 8i0-
nog8idH020 0MBOpy NPONOPYILIHO U020 NAOWI S  om3

Mi=qvo Vs (32)
MZ = 2,5250m1 (33)
M3 = 5,0250m2 (34)

de  qvo - Hopma nodaui BIl 0151 06’eMHO20 2aCiHHSA, Ka'M 3 ;

Vs - 06°em npumiujeHHs, W0 3aXUWAEMbCS, M 3;

Som1— N/1I0Wa 0MBopis, N10WA KOXHO20 3 IKux meHue 5 % eid 3aza-
JIbHOI n/10Wi 020p00XHCY8ANbHUX KOHCMPYKYIU, M 2;

Somz — naowja omeopis, KoxcHa 3 AKux binvwe 5% eid 3azasnvHoi
nowi 020p0dxHcy8asbHUX KOHCMPYKYIll, M 2;

2,5 - Hopma nodaui dodamkosoi Kinbkocmi BII 15 komneHcayii tio-
20 BUHECEHHS Yepe3 0meopu Naouwer S omjy Ka'M=2;

5,0 - Hopma nodaui dodamkoeoi Kinbkocmi BII 015 komneHcayii tio-
20 BUHECEHHS Yepe3 0m8opu NAOWeE S omz K2'M™2.

B pa3si sukopucmaHHs 802He2aCHUX NOPOWKI8, nepesidyeHux y pe-
kKomeHdosaHomy dodamky I [1], nputimaemubcst HOpmMa N00ABAHHS

qvo = 0,6 Ke'M 3.

MinimanvHa sumpama BIl, kz2-€, 55Ky noguHHa 3abe3neyumu ycma-
HOB8KA, BUSHAYAEMbCS 3 POPMY1010

G = min (3.5)

IIpu ybomy inmeHcueHicmob nodaui BII nosuHHa 6ymu

Ivo 20,02 ke ¢ - 1-m73,
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MinimaabHa mpusasicms sumikavHs BII - &, nid uac pobomu ycma-
HOBKU NOXCEeHCO2ACIHHA 06’ €EMHUM CNOCOOOM i3 pO3N0JITbHOK MepPexHcero
8U3HA4YAEMbCS 3 POPMY1010

tmin = 0,67 qvo - I;Ol, (36]

asie Nn08UHHA bymu He MeHuwe 5 c.

Jas iHwux 3atimucmux mamepiazis i Mapok BIl 3HayeHHs1 8Ka3aHux
HOPM noda4i MoxCyms ymoYyHI08amucs Ha nidcmasi pe3y/ibmamie 802He8UX
8UNpPo6y8aHb.

Ha nidcmasi 3uayenb Mhin, Gmin ma &in 06UPAEMbBCSA YCMAHOBKA, WO
3abe3neuye 36epicaHHs 8i0no8ioHOI Kinbkocmi BIl i nodasauHs Tiozo 3
nompi6How sumpamon. IIpu ybomy mpyb6onpogidHa po3nodinbHa mepexica
YCMAHOBKU 3 pO3NU/II08A4aMu NOBUHHA 3ab6e3nevyumu MAKCUMA/AbHY pi-
8HOMIpHIcMb po3nodiny BII, sikuli nodaembcsi 8 06°eM npumiujeHHs, wWo
3axXuWaemMuCs.

IIpukaad po3paxyHKy yCmaHo8KU 06’ €MHO20 NOXHCEHCO2ACIHHA:

06’ckm: papbysasbHUll yex;

Posmipu npumiwjeHHs: AxBxH = 6x8x4 m;

Kinvkicmb gidkpumux npopisie — 3 wm.

[11owa 8idkpumux npopizie no 8iI0HOWEHHK 00 NJA0WI 020p00ixHCy-
80/1bHUX KOHCMPYKYIU - S1=3 %, S2=4 %, S3=7 %.

OcKi/ZibKU CYyMApHO nJjowa 8I0Kpumux npopisie He nepesuuiye
15 %, mo moxcHa 3acmocogyeamu 06 €MHE NOHCEHCO2ACIHHSL.

/151 sudHaveHHs1 napamempie yCmaHo80K 06’ €EMHO20 NOHCEHCO2ACIH-
HA obupaemo 3a dodamkom I' [1] eozHezacHull NOpoOWoOK 302a/1bHO20
npusHaveHHs I[1-2AI1 (TY Y6-057663662-001TY).

3az2aabHuUll 06’eM NPUMIUEHHS:

Vs=AxBxH = 6x8x4 =192 m 3. (3.7)
Jlnst o6paHozo nopow Ky Hopma nodauvi BIl 015 06°eMHO020 2aCiHHA:
Qvo = 0,6 K2'M 3.
OcHosHa maca BIl M 32idHo (3.2) 6yde dopisHoeamu:

M1 =qv - V5=0,6192 =115,2 ke.
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Jasi 8usHaveHHs1 naowi 8i0Kkpumux npopisie HeobXidHO 8u3Ha4u-
mu n/aowy 020p00H#cy8a/AbHUX KOHCMPYKYIU:

Sok =2:(AxB + AxH + BxH) = 2:( 6x8 + 6x4 + 8x4) =208 m 2.  (3.8)
BusHauaemo naowy gidkpumux npopi3is:
S1=0,03-Sx=0,03-208 = 6,24 M 2.
S2=0,04-Soxk=0,04-208 = 8,32 M 2.
S3=0,07-Sox = 0,07 - 208 = 14,56 M 2.

Ockinvbku naowa omeopis S 1, Sz meHuwie, Hixc 5 %, mo 015 8U3Ha4YeH-
Hs1 d00amKo80i Macu 802HE2ACHO20 NOPOWKY 3ACMOCOBYEMO (POPMYY
(3.3).
Mz =25(51+S2)=25(624+832) =36,4 ke

OcKinbKu naowja omeopy & 6iavuwie, Hixe 5 %, mo 015 8U3HAYEHHS
dodamkogoi Macu 802He2acHO20 NOPOWKY 3acmoco8yeEmo popmyay (3.4).

M;s = 581 = 5'14,56 = 72,8 Ke.

Takum 4YuHoM, 3a2a/1bHA MIHIMA/JAbHA KiJIbKICMb 802HE2ACHO20 NO-
POUWKY, He0bXi0H020 015 3axucmy gapbysaibHoi kKamepu, byde ckaadamu:

Mmin = M1 + M2 + M3 =115,2 +36,4 + 72,8 = 224,4 k2.

BusHnauaemo miHimaavHy sumpamy BIl 3a gpopmysoro (3.5):

M, 2244

min

G, =7, 48ke/c.
30 30

BusHavyaemo MIHIMA/AbHY MmpusaJicms 8UNYCKY 802HE2ACHOI peyo-
8UHU 3a hopmyoto (3.6):

tmin = 0,67 qvo - 1;01. = 0,67'0,6'0,02 -1 :20,1 C.

3a ompumaHumu 3Ha4eHHAMU Mhin, G min, tmin 0OUPAEMO YCMAHOBKY
NOPOUWKOB020 NOHCEHCO2ACIHHSL.
225



Bu3HayeHHA OCHOBHHMX NapaMeTpiB YCTAaHOBOK JIOKA/IbHOIO
NMo>Ke>KoraciHHs 06'€6MHHMM CIIOCOO0M
MiHnimaabHo HeobxidHa maca BIl, ke, po3paxogyemuvcs 3a ¢popmy-

JIOHO
Mmin = qva* Vsa, (39]

de  qua — HOpma nodaui BIl 0a5 10KaAbHO20 2dCIHHA 3a 06’€MOM 05
BII, siki nepenaiveHi 6 dodamky I' [1], nputimaemocst qvq = 1,2 k2 - M 3;

V1 — po3paxyHkosull 06°eM, ujo 3aXuujaemubcs, M 3.

Beauwuna Vs, eusHawaemvcsi Ha nidcmasi 2eomMempuyHUx po3mipis
YCmMamkKy8aHHsi, IKe 3axuyaemucsi, 36i1bweHux Ha 1,5 % koxcHul:

Vae=1,153-A-B-H=152-A-B-H, (3.10)

de A, B, H- 8idnogidHO 008CUHA, WUpUuHaA ma sucoma 0061a0HAHHS, W0
nidsseae 3axucmy, m.

MiHnimanvHa eumpama BIl, k2:cl, o susHayaemuCsi AHA/1021YHUM
YUHOM 1 0151 YCMAHOBOK 06 €EMHO20 2ACIHHA:

M .
(G . = _min 3.11
min 30 ( ]

IIpu ybomy inmeHcusHicms nodaui Bll, k2-c 1-mM-3, noguHHa 6ymu
lva 2 0,04.

MinimaabHa mpusaaicmb eumikavHs BIl - tin, nid yac pobomu ycma-
HOBKU JIOKA/IbHO20 NOMCENHCO2ACIHHS 06’€EMHUM CNOCOOOM BU3HAYAEMbCS
3a hopMyn010:

tmin = 0,67 Quva / Iva, (3.12)

a/ie no8UHHA bymu He meHuie 5 c.

Jaa iHwux 2oprovyux mamepiasie i Mapok BIl 3HaYyeHHSA 6KA3AHUX
HOPM noda4i MoxCyms ymoYyHI08amucs Ha nidcmasi pe3ysbmamie 802He8UX
8UNpo6y8aHb..

Tpusasicms nodasaHHs BII - t , makodc noguHHa 6ymu 8 medxcax 8id
20 do 30 c.

[licas subopy ycmaHo8Ku, sika 3abe3nevysamume 8Ka3aHi xapakme-
pUCMUKU, pO3Nu/a8avi po3Miuyroms mak, wob 2a3zonopoulkoei cmpyme-
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HI, WO 8UmMIiKaroms, 3powyea/au 308HIWHI NOBEPXHI YyCMAMKY8AHHS, SIKe
nidaszae 3axucmy.

A5 nidsuwieHHs1 epekmusHocmi Yybo2o cnocoby 2aciHHS PeKOMEH-
dyEMbCS 8CMAHO8/1108aMU 008K0/AA YCMAMKYB8AHHS, IK€ 3aXUUWAEMbCS,
Wumu 3 He2oprvUX Mamepianie i3 HEeHOPMOBAHO MeH e 802HEeCMIUKO-
cmi — 0415 3ampumanHs BII, akuti nodaembcst 8 06°em, W0 3aXUUAEMbCS.

IIpukaad po3paxyHKy yCmMAaHOBKU J10KA/AbHO20 NOMCEeHCO2dCIiH-
Hs 3d 06°'emom:

06’ekm: cmeHOd 0415 8UNpoby8aHHs 0BU2YHI8 8HYMPIWHLO20 320-
PAaHHAL.

Posmipu cmenda: AxBxH = 2x3x1,5 m.

a5 8u3HaveHHs1 napamempie YCMAHOBOK JI0KA/bHO20 NOMCeH02a-
CIHHS1 3a 06’emom obupaemo 3a dodamkom I' [1] eozHezacHUll nopouwok
3azabHo20 npusHaveHHs [1-2AI1 (TY Y6-057663662-001TY).

/Jlns eusHayeHHs1 He06XI0OHOI MIHIMA/ILHOI Macu 802He2ACHO20 No-
pOWKYy HeobxidHO po3paxysamu 06°€M, WO 3axXUWaemMsCsl, 3a HopMy/a0H
(3.10):

Vir=1,153-A-B-H=152-A-B-H=152-2-3-1,5=13,68 M 3.

MiHimMaabHa Maca 802HE2ACHO20 NOPOUWKY PO3PAX08YEMbCS 3 Po-
pmysaoro (3.9):

Mmin = qua* Van=1,2 - 13,68 = 14,416 Ke.
MiHiMaabHa sumpama po3paxosyemucs 3a popmyaoro (3.11):

o My, 14,416

=0,5472 Ke/c.
min 30 /

Busnauaemo MIHIMa/nbHYy mpugasicmb 8UNnyCcKy 802HE2A4CHOI peyo-
8UHU 3a popmysoto (3.12):

tmin = 0,67 quo- I-. = 0,67-1,2:0,04 1 = 20,1 c.

3a ompumaHumu 3HAYEeHHAMU Mhin, Gmin, tmin OOUPAEMO YCMAHOBKY
NOPOWKOB020 NOHCEHCO2ACIHHS.
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Bu3HayeHHA OCHOBHHMX NapaMeTpiB YCTAaHOBOK JIOKA/IbHOIO
M0>Ke>KOraciHHA NOBepPXHEBUM CIIOCOO0M

Ilapamempu ycmaHO8KU /10KA/16HO20 NOJMCEMHCO2ACIHHA noeep-
XHeB8UM Cnoco60M i3 po3n0di/IbHOI0 MepeHcelo

MiHiMa/1bHO HEe0b6XIOHA 015 2ACIHHA MACA NOPOWKY 8 pasi BUKOPU-
cmaHHA BIl, wo nepesaivueHi 8 pekomeHdosaHomy dodamky I' [1], eusHa-
YaemMbCS Ha OCHOBI HOpMU Nodadi, AKA po3paxo8yemMubCsi 3a (hOPMY1010:

qs = 0,45 Ky (Ken + 1,44 /S ), (3.13)

de  qs - Hopma nodaui BII 04151 10KA1bHO20 2aCIHHA NO NAOWI, KM 2;

S - naowa 2aciHHA (Hanpukaaod, MakcumMa/abHa naowa po3/1ugy 20-
proyoi piduHu niod 4ac noxcemxnci), m2;

Ken — Koegpiyienm, sikutl 3as1excums 8id cnocoby nodasauus BII;

Ky — Koe@iyieHm, sKull 3a/excums 8id yMo08 2acCiHHS, ecepeduHi
npumiujeHHs («ecepeduHi») abo Ha 8IOKpUMOMY MAUOAHYUKY («308HI»).

Y mabauyi 3.12 HagedeHi 3HAUEHHS KoePIiYyieHMIi8 K cn I Ky, d MAKONC
dopmyau 045 8UBHAYEHHS HOPMU NOOABAHHSA q s .

Tabauys 3.12
Cnoci6 YmoBH 3Ha.qe.HHH. dopmysia po3paxyHKy
noJilaBaHHsA . KoedilieHTIB . _—
BII raciHHg " " HopMmM nogavi BII gs , Kr-m
cn y
3sepxy Bcepeduni 4 1 qs = 0,45 (4+1,44 /s )
3sepxy 308HI 4 1,5 |gs=07(4+1,44 JS)
360Ky Bcepeduwi,
S<20m2; 0 1 qs = 2,6
S§220m2 0 1 qs = 0,6 .S
360Ky 308Hi,
S<25m?2 0 L5 |gs=45
S2>25m?2 0 1,5 |gs=09.s

[IpumiTKa. 3HaueHHa Koegiyienmis i gopmyau 045 po3paxyHKy HOpMU No-
daui 802He2acHO20 NOPOWKY 0151 2ACIHHS «308HI» € OIUCHUMU MIi/IbKU 0151 3acmocy-
8AHHS YCMAHOBOK, KOIU WBUJKICMb 8impy He nepesuwye 3 m-c -1,

MinimaavHa maca BII, ke, susHauaemuscs 3a popmy.1010

Mmin :QS'S. (314)

MinimaabHa sumpama Bll, ke-c!, gusHauaemuvcs Ha 0CHOBI eKchepu-
MEHMA/AbHO BCMAHOB/1EH020 015 KOXCHOI Mapku BIl 3Ha4eHHs1 MIHIMA1b-
Hoi IHmeHcusHocmi — k, ke-c1-m=:
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G =Ml (3.15)

min
9

MinimanvHa mpueasicms nodasaHHs BII, ¢, po3paxogyembcs 3a ¢ho-
PMYN0H0:

tmin = 0,67 Ky ?— (3.16)

S

Ha nidcmasi 3Hayetb Mmin, Gmin Ma tin 30ilICHIOEMbCS BUOIP YCMAHO-
8KU 3 8I0N0BIOHUMU MeXHIYHUMU xapakmepucmukamu. [lpu ybvomy no-
BUHHI 300080/1bHAMUCS YMOBU:

M; > Ksan - Mmin, (31 7)
Gy 2 Gmin, (318)
ty 2 tmin, (31 9)

de  M; - maca 3apsdy BII 8 pesepgyapi ycmaHO8KU, K2;

Ksan. — KOE@IYyieHm 3aauwKy, ssKUll 8U3HaA4aeEmMsvCsi Ha nidcmasi pee-
JamMeHmos8aHoi 8 nacnopmi a6o TY Ha ycmaHOBKYy 2paHU4HOI 8€AUYUHU
3aauwkKy BII nicas cnpayvosysauHs (3a pecaameHmosaHum 5%-m 3a-
JAUWKOM — K 3a2.=1,05, 3a 10%-M 3aAUWKOM - K 30,.=1,1 mowo);

Gy - sumpama BII, sika 3a6e3neyyemucsi yCMAHOB8KOK), K2°C;

ty — mpusasicmsb nodasauts BII nid yvac pobomu ycmaHo8Ku, C.

3asexcHo 8id 2eomempu4HUX PO3MIpI8 NAOWI 2ACIHHS MA MOXCAUBO-
cmeli 3a6e3ne4eHHs MOHMAaxcy 30ilCHIEMbCS pO3MIWEHHS pO3NUA08aAYIe
I mpacysaHHs po3nodiibHO20 mMpy6onposody 8i0no08I0HO 00 PEKOMEH-
dayiti, HagedeHux y nacnopmax 8i0no8idHuUX yCMAaHOBOK.

IIpukaad po3paxyHKy yCmMAaHOBKU J10KA/AbHO20 NOXMCEeHCO2dCIiH-
HA NO nJowi:

06’ekm: imogipHa njiowa po3augy Hagpmu;

Posmipu naowji: AxB = 8x10 m;

Imo8ipHUll po31u8 HaAPmMu y 3aKpumMomy NPpuMiljeHHi.

Ilodaua 8ozHezacH020 NOpouw Ky 30iUICHIOEMbCS 360K).

BusHauaemo Hopmy nodaui BII 045 10KA1bHO20 2ACIHHS NO NAOWI
3a pekomeHdayismu, HagedeHumMu 8 mabauyi 3.12:

qs = 0,6+/S =0,6+/80 =5,37 k2/M?2.
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MiHiMaabHa Maca 802He2aCHO20 NOPOWKY p0o3paxos8yemucs 3a ¢o-
pmysaoto (3.14):

Mmin =qs - S =537 -80=429,6 ke.
MinimaabHa sumpama po3paxo8yemucs 3a popmyoiro (3.15):

o My L _4296-03

min qs 5,3 7

=24 ke/c.

BusHavyaemo MIHIMA/bHY mpugaaicmb 8UNYCKYy 802HE2UCHOI peyo-
8UHU 3a popmysoto (3.16):

tmin = 0,67 Ky %.: 0,67-1-537/0,3 = 11,93 c.

S

3a ompumaHumMu 3HAYeHHAMU M min, Gmin, tmin Ma nidcmasi eumoe
3.17-3.19 obupaemo ycmaHoB8Ky NOPOUKOB0O20 NOHCEHCO2ACIHHSI.

Ilapamempu mMody/1bHOI YCMAHOBKU J10KA/AbHO20 NOXMCeMdco2a-
CiHHS1 no8epXHeaUM CNOCOO60M

3a2a/1bHa KiAbKicmb Mo00y/i8, HEo6XiOHaA 0151 KOMNJAeKMy8aHHs
MOOY/bHOI yCMAHOBKU, pO3PAX08YEMbCS HA Nidcmasi NOKA3HUKA «802He-
2acHa 30amHicmuvy» M0O0Y/s, 8U3HAYEHO020, 8I0n08I0HO do sumoz [ CTY
3972, 3a popmysoio:

Ny =S /R, (3.20)

de  Ru - 3HA4eHHS1 NOKA3HUKA «B802He2acHA 30amHicmb» (3a nacnop-
mom) 00H020 MOOY /51, M2,

Pe3yabmam po3paxyHky 3a ¢opmyaorw (3.20) okpyeasemvcsi 0o
Hallb1uNMC4020 6i/1bWO020 Yi/1020 YUCAQ.

PosmiwenHss mModysie Ha 06°'ekmi, sikul nidaszae 3axucmy, HaJje-
HUMb BUKOHYB8amMU 8i0noe8idHo do suMoe 8Ka3isok 3 ekcnayamayii eupo-
OHUKaA Yux Mody/i8 3 muM, wWob po3nuareayi 3a6e3neuysaau nodavy BIl
6e3nocepedHb0 HA NJA0UY 2ACIHHSL
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KoHTpOJIBHI NUTAaHHA 40 po3aiay 3

1. Hadaiime kaacugikayivo ycmaHO80K NOPOWKOBO20 NOHEH02a-
CIHHAL.

2. Hazsimb cgepy 3acmocy8aHHs YCMAHOBOK NOPOWKOB020 Noice-
HCO2ACIHHA.

3. Poskputime 80z2Hez2acHy 0it0 NOpOWKi8, Wo SUKOPUCMO8YIOMbCA
nid yac 2acivHs.

4. Hagedimb npuHyun 0ii ycmaHo80K NOPOWKOB020 NOHCEHCO2ACIHHSA
cepii OIIA.

5. Onuwims npuHyun Jii ycmaHo80K NOPOWKOB020 NOHCEHCO2ACIHHA
3aKa4aHoz2o0 muny.

6. Po3kpuiime npuHyun dii camocnpaybo8yoyux yCmaHo80K NOpo-
WKOB020 NOHCEHCO2ACIHHS.

7. Onuwims 6ydosy, po3kpulime npuHyun po6omu ma Hagedimov mex-
HIYHI Xapakmepucmuku ycmaHosku YIII1Y-500PC.

8. Onuwims 6ydosy, po3kpulime npuHyun pobomu ma Hagedims mex-
HiYHI Xxapakmepucmuku ycmaHosku OIIAH-100.

9. Onuwims 6ydosy, po3Kkpulime npuHyun po6omu ma Hagedimb mex-
HIYHI Xapakmepucmuku ycmaHosku «TatighyH-50».

10. Onuwims 6ydosy, po3kputime npuHyun po6omu ma Hagedims me-
XHIYHI XapakmepucmuKu ycmaHosKu «Beep-1».

11. Onuwims 6ydosy, po3kpulime npuHYyun pobomu ma Hagedims me-
XHIYHI Xapakmepucmuku ycmaHosku «llyma-1211».

JlitepaTtypa Ao po3aiay 3
1. IBH B.2.6-56:2014 «Cucmemu npomMunoicexcHo20 3axucmyn».

2. BS EN 12416-1:2001 Fixed Firefighting Systems - Powder Sys-
tems - Part 1: Requirements and Test Methods for Components, BS
Standard, British Standards Institution, London, United Kingdom, 2001.
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PO3A1T 4. ABTOMATHUYHI CUCTEMHU AEPO30J/IBHOI'O
NNOKE?KOI'ACIHHA

4.1 IcTopia po3BUTKY CUCTEM a€epPO30JIbHOTO MOXKEeKOTraCiHHS

BUHUKHEHHS1 nepuwluX 802HE2ACHUKIB, npuHYyun Jii AKux cxoxcuil
Ha aepo30/bHUl CNOCIO6 NOXHCEHCO02ACIHHS, MONXCHA 8I0HECMU, 04e8UJHO, 00
MOMeHmMy cmeopeHHs1 8 Kumai dumH020 nopoxy U 3acmocy8aHHs 1020 Y
8IliCbKOBUX Yiisax 8 12-my cmoaimmi.

HacmynHum Kpokom cmasio cmeopeHHsi sozcHezacHuka [peliai, 6
SIKOMY 802HE2ACHA Pevy08UHA 8UKUJAAACS 3a 00NOMO02010 nopoxy: 3 1715
p. — 3 60uKU 3 800010, 3 1770 - 3 60UKU i3 K8ACYSMU U NiICKOM.

«lloxcapzacy» lllepmens - 4-, 6- ma 8-kizoepamosi KOpooKuU, Wo Micmu-
/au do 800 2 nopoxosgoi kpuxmu 3 6IKQOpPA08UM WHYPOM | 6YAU HANOBHEHI
802HE2ACHUMU CO/ISAIMU, — WUPOKO 3acmocosysaaucs 8 19-my cmoaimmi.

Y ceoemy 3HameHUmMoMy 802He2aCHUKO8I — «OAsiWaHyi» XatHpux
T'omau6 KwoH we 6 1846 p. 06’ednas —
B802HE2ACHY peyvyo8UHYy U Nopox 8 i EHLﬂsmnn;s'
00HYy  cyMiu,  BUKOpUCMOBYHYU
KoMnoHeHMu OumHoz2o nopoxy. Cy-
Miw 6ysa nepe3bazaveHa Cipkor U
Mmicmusa makodxc 66 % ceaimpu ti 4 %
gyeinas. [lum i3 makoi kKopobku, ujo
Micmue napu cipuyaHoi kucsiomu, 6y8
32Y6HUM 0/ 8Cb020 HUB020 I 015
gocH. Ha yvomy ii 6a3ysascs eoe-
HezacHutl egpekm Kopob6ok KroHa, wo
8UKOpUCMOB8Y8AUCA 0151 20CIHHS
noxcexc y 8UHHUX Noz2pebax, cXosu-
wax cnupmy abo eacy, mazasuHax i m.n. Ilepwi 6asswauku KroHa 6yau
naackumu i y makomy 8ueas10i 3anameHmosati 6 Jletinyuzy ByxHepom,
wWo Mo0epHi3yseas I cnocib 2aciHHAL.

[lizHiwe PoszeHgenvd 3 MaHxemmeHa Hadas im gopmu yuaiHdpa.
Lleticnep 3anamenmyeas ix 6 AHa/ii, AMIHUBWU XIMIYHULL cKAa0 cymiwi U
dodaswu do Hel ne8Hy Ki/IbKICmb NicKy ma okcudy 3a/1i3d.

PakemHi cyxi eoeHezacHuku Ckasipcbkozo U Ilucapesa, po3pobieri
8 30-x pokax MUHy/s1020 cmo/imms, pi3HU/UCA 3d KOHCMPYKYI€l, ae 802-
He2acHa cnoJlykd 8Uu20mos/isiaAacs 3a munom cnoayku Kwoxa.

Y cyuachiti iHmepnpemayiiyss idesi enepwe 6y/1a 3anponoOHOBAHA
A.L Cudoposum i3 kosezamu 6 1967 poyi (asm. ceid. N¢ 192669 CPCP, 1967),

00HaK modi 8oHa b6y/1a uje dydce da1eKor 8i0 NpakmMu4Hoi peaaizayii.
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Y pesysabmami 6azamopiuHux docaidxceHb nid KepigHUYMeEoOM
A.M. bapamosa 6y8 po3pob.ieHutli npuHYUNo8o Hosull 3aci6 06’€MHO20
24CIHHS - MAK 36aHA aepo30JibHA BOTHeEracHa CHOJIyKa. [HmeHcusHutl
p038UMOK 3aco6i8 aepo30/1bH020 NONCEHCO2ACIHHS CMA8 MOMCAUBUM 3d-
8051KU CYyYacCHIlU 6a3i 3HAHb Npo MEeepdi pakemHi naausa t NipomexHiYHi
cnoayku. [louamok docaidxceHb npunas Ha 80-mi poku 20-20 cm., 3a8051KU
po6omam HJIIX (m. Cepeiie Ilocad), CKTE «TexHonoe» (m.CaHkm-
Ilemepo6ypz) pazom i3 BH/IIIO MBC P®. 32000m 0o yux pobim npueoHa-
auca PLUJAT «Cor3» (m. [3epacuHcbkull Mockoscbkoi obaacmi), HBO im.

C. M. Kiposa (m. [lepm), ATBT «I'panim-CaaamaHdpa» (M. Mockea) ma iHuwi
opzaHi3zayii. B YkpaiHi enposadiceHHsAM cucmem aepo30/AbHO20 NOHCEHCO-
2aciHHs 3atimaromscs pipmu «Aamocau», «bpandmaticmep» ma «Ekcnepm
112» (m. Kuis).

Kpim moezo, Hadasi nposoduaucsi i eedymbcsi docaidxiceHHs i3 3a-
CMOCYBAHHSI 8 CUCMEMAX NONCeHC02ACIHHS NIpOMEXHIYHUX CNnoJyK, 6aJic-
MmumHux nopoxig i meepdux naaug y euz/as0i 3apsi0ie 2a3ozeHepamopis
0/151 BUMUCHEHHSA pidKuX I nopowkonodibHUX 802HE2ACHUX 3acobis, a
makoxc eceHepayii iHepmHux 2asie (azom, diokcuod 8yaeyro).

4.2 Tasy3b 3aCTOCYyBaHHS CUCTEM aep030JIbHOIO MOXKeXKora-
CiHHA

Cucmemu aepo30abH020 noxcexcozaciHusa (CAIII') npusHaueHi 045
JAiKkgIdayii abo s0kaai3ayii noxcexc 06’ eMHUM cnocobom y 6y0ies1x i cno-
pyodax. CAII' npu3Ha4eHi 045 A0KkaAi3ayii U 2aCiHHS NOXHCENHCI N8 SI3AHUX
3 eopinusaim JI3P i I'P (6eH3uH, 2ac, du3e/ibHe na/u8o, 0p2aHiYHI pO34UH-
HUKU, mobmo nodcedxci Kaacy B); deskux meepdux zoprvux mamepiaais
(nracmmacu, 2yma — nodcedxci niokaacy A2); eaekmpoycmamkygaHHs (y mo-
MY HucAal, Wo 3Haxoo0umuvcs nid Hanpyzorw), enekmpoizoasayiliHux mame-
piasis. I1i0 uac eaciHHs mamepiasig, 30amHux 0o m/aiHHA (depesuHa, sama,
MKAHUHU, nanip, KApmMoH — noocedxci nidkaacy Al), 3acmocy8aHHs cucmem
NOMCeHCO2acCiHHA, SIK Npasu/1o, 00380489€ NOBHICMK YCYHYMU NOAYM SIHE
20pIHHS, ane ocepedku MJAIHHS NPU YboMy MOHCYyMmb 36epicamucs. Cucme-
MU 30CMOCO8YIOMbCS 0151 3aXucmy 8UpobHUYUX, AOMIHICMPAMUBHUX I HCU-
mso8ux 6ydigesb:

— CcK/s1a0du ma cxosuua;

— 2apaixl, yexu;

— ogicu;

— s1a60pamopii HayKosux I HABYA/bHUX 3AK/1a018;

— Ha 06’ekmax eHep2eMUKU;
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— HA 3a/1I3HUYHOMY U A8MOMOOIIbHOMY MpPAHCnopmi;

— HA MOPCLKUX I pIuKOBUX cydax.

IpumiwjeHHs1, Wo 3axuwaromscs, NOBUHHI Mamu 8ucomy He bibuwie
10 M, 06°em - He Ginvwe 10000 m 3, napamemp HezepmemMu4HOCMI — He
biavwe 0,04 m -1,

3acmocysanHss ~ CAIII'  0daa  3axucmy  kKabeabHux  cnopyd
(Hanisnosepxu, Kosekmopu, waxmu U m.n.) € donycmumum 051 cnopyad
06’emom do 3000 M 2, sucomoto He binbuie 10 M, 3a 3HA4eHb hapamempa
HezepmemuyHocmi He 6iavuwe 0,001 m! (mobmo 8 YyMOBHO 2epMemuYHUX
NpuMiwjeHHsx) i 3a 8I0CYymHocmi 8 e/leKmpoMepexcax npucmpoie agmoma-
MUYHO20 NOBMOPHO20 8KAOYEHHS.

3acmocysauns CAIIl' 041 3axucmy npumiujeHb i3 MexXHOJA02IYHUMU
npoyecamu, wo 8UMa2aroms cneyiaabHo20 04UUWEeHHS NosIimps 810 nuy
(Hocii iHpopmayii Ha MazHIMHUX JUCKAX, CX08UWA YHIKA/IbHUX 8UMB0pPI8
Mucmeymea i m.n.), dOnyckaemsvCsi MiJbKU 3d HASIBHOCMI BUCHOBKIB
cneyianizo8aHux op2aHi3ayiu.

3ab6opoHsaemobcsa 3acmocysaHHs CAIII y npumiwjeHHsx, s1KI He Mo-
aHymsv 6ymu 3aguwieHi A100bMu 00 nNo4amky poo6omu BUKOHABYUX
e/fleMeHmis cucmemu, d MAKOXC Yy NPUMIWEHHSAX 13 MACO8UM nepeby8dH-
HAM ardell (6iavwe 50 ocib).

CAII' He 3abe3neyyrwomb NOBHO20 NPUNUHEHHS 20pPIHHS U He
NOBUHHI 3aCcMOoco8y8amucs 0151 2aCIHHA:

— B0/IOKHUCMUX, CUNKUX, NOpUCMUX mda IHWUX 20pro4ux mamepiasis,
CXU/NbHUX 00 camo3auMaHHsl I maiHHS ycepeduHi wapy (depesuHa, 6a-
808HA, MpAg’siHe 60POWHO MA IH.);

— XIMIYHUX peyo8UH ma iXHiX cymiwell, hosimMepHUxX mamepiasis,
CXU/bHUX 00 MAIHHSA U 20piHHS 6€3 docmyny nog8impsi;

— 2idpudie memadis i nipogopHUX pevHoB8UH;

— NOpowKIie memaie (MazHill, mumaH, YUpKOHIlU ma iH.).

4.3 byaoBa aBTOMaTUYHOI CUCTEMH aepo30JIbHOI0 NoXKeXKora-
ciHHs. [IpyuHUMII i poGOTH

OCHOBHUM e/1eMEeHMOM cucmemu aepo30/AbHO20 NOHCEHCO2ACIHHS €
2eHepamop 8o2He2dcHo20 aepo3oto (I'BA). l]e npucmpiil, 8 skomy npomi-
Kde npoyec nepemeopeHHs 3apsdy aepo3oseymeaoproroyoi cnoayku (AYC)

Yy 802He2dacHUll aepo30Jb.

AsmomamuvHacucmema aepo3o/abH020 Noxcexco2aciHHs (puc. 4.1)
CKAa0aemuvCsl 3 HACMYNHUX e/1eMEeHMI8:

— NOJXcexcHI cnosiujyeaui;
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—  NOMCEMCHUU  NpuliMa/nbHO-KOHMPOJAbHUL  hpuaad  cucmemu
cuzHaai3ayii;

— npusadu ma npucmpoi KOHMpo U ynpasainHs nyckom 'BA;

— npucmpoi, wo 3a6e3ne4yrmeo HUBJAEHHIM eeMeHmuU cucmemu;

— wsetipu nodcexcHoi cuzHaizayii, eAeKMpPUYHI KOAA HCUB/EHHS,
YyNnpasaiHHA U KOHMpPOoJaK cucmemu;

— NoJicexcHI onosiwyeavi cnpaybo8y8AHHA YCMAHOBKU;

— 2eHepamopu 802He2ACHO20 AepOo30.J1H0;

— npucmpoi, o popmMyroms KOMAHOHI IMNY.1bCU HA 8IOKAKYEHHS
cucmem 8eHMu/sAYii, KOHOUYIIOBAHHS,  NOBIMPSIHO20 ONA/eHHs U
MexXHO/1021YH020 06,100HAHHS;

— npucmpoi, Wo @GopMyrHms KOMAHOHI IMNy/AbCU HA 30KpUMMs
NPOMUNOX}CEeHCHUX KAANAHI8, 3aCATHOK 8eHMUASAYIUHUX KOpOoOies;

— npucmpoi onogiujeHHs Npo 8UNYCK B02HE2ACHOI pevy08UHU;

— npucmpoi cueHaaizayii npo 3akpumms deepell y NpUMIiujeHHSIX,
Wo 3axuujaromscs;

— npucmpoi c8ims/10-38yK080I cu2Ha/1i3ayii.
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Puc. 4.1 - CxemMa aBTOMaTU4YHOI CUCTEMH A€PO30JIbHOTO MOXKEXKOTraCiHHS:

1 - asmomamu4HUll noxcexcHUll cnosgiwyeay; 2 - py4HUU NOXCedcHUll cnosiwyeauy;
3 - noxcedxcHull npulimMasbHO-KOHMPOAbHULL nhpuaad; 4 — npucmpoi ceim.s0-38yKosoi
cuzHaaizayii; 5 - cucmema mMo8.1eHe8020 0NOBIWEHHS NePCOHANY; 6 — MEXHO102IYHe
00/100HAHHS; 7 — MA2ZHIMHO-KOHMAKMHUU damyuk; 8 - npucmpiti ynpasAiHHsA NYCKOM
I'BA; 9 - I'BA 3 eaeKmpuyvHUM NycKoMm

DYyHKYIOHY€E cucmema aepo30/4bH020 NONCEHCO2ACIHHA HACMYNHUM
yuHoMm (puc. 4.1). Ilpu HadxoddxceHHI cucHa/ay Npo noxcexcy 8i0 noicedxic-
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Hux cnosiuwjysavie 1, W0 KOHMpO/OKWMb pIi3HI 11020 03HAKU, NPUUMAIb-
HO-KOHMpPO/AbHUlU npuaad 3 gopmye Ui n00a€ cuzHA1 HA 8KJAHYEHHS CBI-
mJ10-38YK080I cuzHaai3ayii 4 i cucmemu Mo8H020 ONOBIWEHHA NepcoHay

5, 8I0K/KYEeHHA 8eHMU/ISYIl, MEexH0/102IYHO020 0041A0HAHHA 6, 3aKpummsi
8EHMUAAYIUHUX [ mexHo/102iYHUX npopisie. Odepicaswu 8i0 Maz2HIMHO-
KOHMAakmHux damyukie 7 nidmeepdxceHHs npo 3akpumms deepell ma IH-
wux eidkpumux npopisie, npuliMaabHO-KOHMPOAbHUU npuaad 3 nodae
KOMAHOHUU IMNy/AbC HA npucmpil ynpaeaiHHs NyckoMm cucmemu 8, ujo,
810n08idHO 00 3aK/1adeH020 anrzopummy, 30ilicHioe nyck 'BA 9.

llepesazamu po32is1Hymozo as2opummy GYHKYIOHY8AHHS CUCMEMU €:

— HadiliHe Ul docmosipHe 8Us18/1eHHS 0cepedKy NOHCexci;

—  MOXMCAUBICMb ONEPAMUBHO20 KOHMPOAK YIAICHOCMI JAHYI02I8
cuzHaAI3ayii if #Hus/qeHHs esleMeHmie ma 8y3Jie cucmemu;

—  MOXMCAUBIcMb QUCMAHYIlIHO20 NYCKY cucmemu;

—  MOXMCAUBICMb 8MPYUYAHHA Yy Npoyec pobomu cucmemu y 8unaoky ii
HEeCaHKYiOHOBAHO20 CNpaybO8YBAHHSI.

IIpuHyun ¢yHKYIOHY8AHHSI ABMOHOMHOI cucmemu No/si2de 8 HaA-
cmynHomy. 3a ni08UWeHHS memMnepamypu y NpuMIiujeHHI, Wo 3aXuujacmob-
csl, suuje 0es1k020 2paHUYHO20 3HAYeHHs 8I06Y8AEMbCS CaM03ana/ro-
8aHHS U 20pIHHA ChEYiaibHO20 802HENPOBIOHO20 WHYpa, Wo 3abe3ne-
Yye€ IHIYIBAHHA MePMOXIMIYHO20 8Y3.1a 3anycKy ['BA, y peaysibmami po-
b6omu sik020 8i0bysaembCs akmueayisi ceHepamopa.

O0Ha 3 nepesaz makozo eapiaHma no6ydosu cucmemu NOAA2A€ Y 8I-
dcymHocmi 308HIWHIX dxcepes HCUBAEHHS, mobmo cucmema npayre asmo-
HOMHO. Paszom 3 mum, makutl nidxid do opeaHizayii 3axucmy o6’ekma eu-
KAKYAE MOKCAUBICIMb KOHMPOJIIO U YyNPABAIHHA NPOYECOM NOHCEHCO2ACIH-
HS, d MAK CaMO0 8K/AKYEHHS CUCMeMUu ON0BIWEHHS NPO NONHCENHCY.

[lopigHA/1bHUL aHA.i3 cmpyKmypu ma cxem nobydosu mpaduyitiHux
cucmem 06’€MHO20 NOHCEHCO2ACIHHA U Aepo30/AbHUX CUCMEM NOKA3As, W0
OCMAHHI MAmMsb HACMYNHI Nepesazu:

— BUCOKA B02HE2ACHA e)eKMUB8HICMb;

— 8IdcymHicmb nNocyoOuH nid MUCKOM 0.151 36epicaHHs 802HEe2aCHOI
peYo8UHU;

— 8IdcymHicmb po3nodiibHoi mepedci mpybonposodis 0151 docmasKku
B802HE2A4CHOI peY08UHU;

— peasizyemucsl eK0/1021YHO 6e3neyHUll CNoCio NOHCEHCO2ACIHHS;

— wupokull 0iana3oH memnepamyp ekcnjayamayii;

— mpusa.auli mepMiH ekcnjayamayii ma npocmoma mexHiuH020 06cy-
208YB8AHHS.
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Tak camo Heob6xi0HO 8id3Ha4UMU, WO Yy BCIX cucmemax Modxce bymu
BUKOPUCMAHA 00HAKOBA CNOHYKA/AbHA nidcucmema. Tomy uacosi xapak-
mepucmuku miei abo iHwoi cucmemu 6y0yms 3yM08.1108amucsi wWeudkodi-
€l i BUKoOHag4ux esiemeHmia. O4egudHoO, W0, 3d IHWUX PIBHUX MO8, NO-
daua 802He2aCHOI pevy08UHU 8 06’ €M, WO 3aXUWAEMbCS, CUCMEMOI0 aepo-
30/1bHO20 2aCIHHA no4Hemucsl 8idpa3y e nicas 3anycky 'BA. Omokce, uac
pobomu aepo30/1bHOI cucmemu 6yde 8u3HA4amucsi 8 OCHOBHOMY YACOM
pobomu z2eHepamopa; HAnpukaaod, 8 icHyr4ux modudikayisx eequyuHa
Yb020 napamempa 8apike 8id 0eKibKox ceKyHd 00 080X I3 N0/108UHOI0
XBUJIUH.

Y moii xce wac cucmema i3 'BA mae HacmynHi Hedoiku:

— 8UCOKA memnepamypa aepo30.1+, ujo ymeopuecs (1500-1800 °C)
nid yac pobomu zeHepamopa, npu3gooums 00 YMBOPEHHS 8UCOKOmMeMne-
pamypHux npodykmie 320psiHHs (4acmku), nomeHyitiHo 30amHux 3anaau-
mu He MIAbKU 20pH4i 2azonaponosimpsiHi cymiwi, aie i meepdi ma pioKi
20pHoYi pevosuUHU Ul Mamepiaau;

— Hazpimull aepo3o/ib KOHBEKMUBHO Ch/uBae nid cmesr npumi-
WeHHs U, 1Ulle 0X0100X4CYI0YUCL, PIBHOMIPHO PO3N00JiASIEMbCS 8 06°€EMI
NPpUMIWEeHHS, WO 3aXuujdemsbCs, Wo npu3godums 0o 36I1bWEHHS 4acy
2acCiHHS ocepedKy, ujo nepeby8ae, ik Npasu.J1o, Ha pi8HI nidio2u;

— B8HAC/I00K BUHUKAK4020 NI08UWEHHSI MUCKY ¥ NPUMIWEHHI, WO
3aXUWaEMbCs, MOXCAUBI 8Mpamu 802HE2ACHOI pevyoB8UHU 4epe3 8I0Kpumi
npopi3u, HewiibHocmi Ul cucmemy 8eHmMu/syii, a wo uje zipuie — pylHy-
8AHHS CK/AIHHA U, K HACAIOOK, — nid8UWeHHs1 empam;

— mum4acoea empama sudumocmi nicasa cnpaybosysamHs ['BA;

— Moxcaugicmb sukopucmaHHsa CAIII' minbKu 8 3akpumux npumi-
W eHHSIX.

4.4 byjoBa 1 po60Ta reHepaTopiB BOrHEraCHOro aepo30.Jiio.
Knacudikanisa 'BA

l'enepamop (puc. 4.2) cknadaemucs 3 kopnyca 1, wjo mae popmy no-

POJXCHBbO20 NPABU/IbHO20 YUJAIHOpA. YcepeduHi Kopnyca po3mauwo8aHul
3apsid AYC 2 yuaiHOpuvHoi ¢popmu, 6iYHA NOBEpXHS WAWKU 3apsidy
WIi/MbHO npuJjsica€ 0o MepMoi30/110104020 noKpumms Kopnyca 3 - makuMm
YUHOM 20pPIHHA 30IUCHIOEMbBCA 3 MOpYsl, NOBEPXHS 20pPIHHSA 3apsidy MA€
¢opmy Koaa. [Jo nepedHboi yacmuHu Kopnyca npukpinjieHa Kpuuka 4, y
SKIU BUKOHaHI eunyckHi omeopu 5. B nouyamkogomy cmaHi 8UnyckHi
0meopu 3aKpumi mamepia/ioM, Wo a1e2Ko pyuHyemuvcs nid yac po6omu ze-
Hepamopa. Takodxc y kpuwyi 3akpinjieHull iHiyirow4ull npucmpii 6, wo
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npusodumucs 8 0il0 iMnyabcom cmpymy. 3apsid AYC sieas1€ cob6oro Mexa-
HIYHY CcyMiw 080X OCHOBHUX KOMNOHEHMIB: OKUCA8a4d U 38°s13yK4oi
20pr4oi pevyosuHu. BiabHulli 06’°em kamepu 320psiHHa 'BA ymeopenuli
nepemuHaHHsAM 6i4HOI N0BepXHI Kopnyca 3 HACMYNHUMU NOBEPXHAMU: Y
nepeoHill YacmuHi — i3 KpUWKOI Kopnyca, y 3a0Hill — I3 NOBEPXHEN0 3a-
pAdy, no sKitl 8106y8aEMbCS NPOYeC 20PIHHAL.

llouamok 2opiHHSA HIYIIOEMbCS 810 308HIWHBLO20 8N/AUBY HA 3apsi0
AYC, cmeopreaHozo 8y3/10M 3anycky, npu ybomy 8id6ysaemuvcsi 8ukud
20pH41UX 2a3i8, WO MarwmMb 8UCOKY memnepamypy, y 8i/1bHUll 06’ €M Kame-
pU 320pAHHA. Y pe3yabmami HazpieaHHs1 nogepxHi 3apsady AYC npodykmu
i020 pO3K/AA0AaHHS, 8UNAPYBABWUCH 13 NOBEpPXHI, HA0X001Mb ¥ HABKO-
AUWHE 2a3oee cepedosuwje. I'oprovuli KOMNOHeHM MdA€e 6iAbUW BUCOKY
WBUJKICmb po3KAA0AHHS, HIXNC KpUCMAa/au OKUC/1108a4d, momy 8iH weuduie
nepexodums y 2a3onodibHutl cmaH. [lapu naausa, o ymeopowomuscs 6is
nogepxHi, bazami 20pHOYUM KOMNOHEHMOM, 8CMynarms y peakyio Mixc
06010, 4 MAKOX4C I3 KUCHEeM, W0 MICMUMbCS 8 HABKOJUWHIM cepedosuuyi.
Kosu KizibKicmb mensa, Wo 2eHepyEMbCA XIMIYHUM W/ASXOM, CMAE PIBHOIO
empamam menJida 8 pe3y/bmami menjonpogioHocmi 8 HA8KOJAUWHE cepedo-
guuje, 8idbysaemucs 3anasieHHs 3apsidy AYC. Tpusasicmob po3251Hymoz0
nepiody cmaHosums 0.115mMc, Wo 3HAYHO MeHWe 4acy OCHOBHO20 pe-
HCUMY pO60MU, MOMY 88AHCAEMBCS, WO NPOYEC IHIYIHBAHHS 8106Y8A€EMbCS
NnpaKmuyHo MUMmMeBo, a 3ana/a8aHHs 3apsady sidbysaemucsi 8idpa3y no
8cill nogepxHi 2opiHHsA. Ilpu nepesuweHHi 2paHUYHO20 3HAYEHHS HAO-
AUWKOB020 MUCKY Y BIIbHOMY 00 €MI KamMepu 320psIHHS 2eHepamopa 8i-
dbysaemucsl pyUHYyB8aHHS 3a2/YUWOK Y 8UNYCKHUX 0MB0pax i NOYUHAEMb-
cs1 8uxio npodykmie 320psiHHs 3apsady AYC pasom i3 npodykmamu 320-
PAHHSA 3ana/108a/abH020 cKaady 8 308HIWHE cepedosuuye.

llicnaa 3anasnwe6aHHA 8CiEl no8epXHI npoyec 20pIHHA NPomMIiKdAe 3d
HacmynHot cxemoio (puc. 4.3): y 30Hi I 8idbysaemuvcst npoepis 3apsdy 3a
PAxyHokK menaa, ujo Hadxodums i3 ea3osoi ¢pasu IV. Y 30xi Il npomikace pe-
aKyisi 8 KOHOeHCOB8aHill a3, Wo € CYMapHO CAAOKO eK3omepMiuHow. Y
30HI 11l 8idbysaemuvcst 3MIWY8AHHA KOMNOHEHMIB, W0 He hpopeazysaJu, a
8 30Hi 1V 3akiHuyembcst npoyec 2opinHs ckaady, U y 30Hi V 8idbysaemubcs
KOHOeHcayisls npodyKmie 320pSAHHS 3 YMBOPEHHAM aepo30J10, WO SAB8/SE
06010 cymiw meepdux 4acmok I 2asis.

Takum 4wuHOM, nicasi 3ana/ar8aHHs 8Ci€i N08epXHI 3apsidy HeMde
Hada.i nompebu 8 1l020 Ha2piBaHHI, MOMY WO KiabKicmb menJjaomu, ujo 8u-
dinsiembca 8 2a308il ¢aszi, € docmamubo 045 npozpigy U noda/abwozo
3ana/r8aHHs CYCIOHIX wapie  NpOMIKAHHA peakyil 20pIHHS, U0 camo-
niompumyomscs. PisHOMipHe 20piHHS1 3a6e3ne4yemubCsl 3a PAXYHOK pie-
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Hocmi mensonpuxody U mens08i08ody y 8cix 30Hax peakyii. llleudkicmob
BU2OPSAHHA 3apsdy € PIBHOMIPHOKW y 8CIM 11020 06°'€mi, moO6MO 20pIiHHSA
3apsady 8i06ysacemubcsi ekgioucmaHmHumu wapamu. Bci eazoduHamiyHi
napamempu 3asexcams 8i0 odHiei eduHOi ceomempuyHoi koopduHamu i
810 uacy; makum YUHOM, meuis aepo30.10 8 esemeHmax 'BA € nepegajicHO
0OHOMIPHOIO.
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Puc. 4.2 - [IpyHMnoBa cxema reHeparopa Puc. 4.3 - Cxema npouecy aepo-
BOTHEracHOro aepo30Jiio: 30J1eyTBOPEHHA [IPH 3ropsAHHI
3. 3apsaay AYC

1 - kopnyc; 2 - 3apsd AYC;
mensoizontorvull  wap;, 4 - kpuwka, 5-
s8unyckHi omeopu; 6 - iHiyiror4utl npucmpiti

3aKIHYeHHs pobomu 2eHepamopa HaAcCmynae 8 MOMeHM N08HO20 8U-
2opsiHHA 3apsdy AYC. BiH cynpogodicyemubcst weUudKoH 3MIHOK MUCKY 8
Kamepi 320psaHHA ['BA i memnepamypu npodykmie 320psiHHS. 3a CBOEH
mpusasicmio yelil nepiod 3Ha4HO MeHWe 4acy pobomu 2eHepamopa.

MexaHi3am 8ozHezacHOI Oii

Aepo3os1.eymeoprooya cnoJyka y 3a2a/1bHOMy 8unadky cKk/i1adaemo-
Cs1 3 OKUC/H08a4a Ul 20p0Y020-38°513Y8a/1bH020. K npasu/io, OKUC1108a-
yeM 8UCMynarmo KaaiuemiujysabHi HEOp2aHiYHi CNOAYKU, d poJab CNO-
JIYYHUX BUKOHYIOMb OP2AHIYHI a60 HeOp2aHIYHI 8I0HOBHUKU, MAKI SIK CU-
HMemMuyYHi KayuyyKku, enoKCUOHI cMOU, mpaHcihopmamopHa ouea U mema-

JAU: MA2HIU, a1HOMIHIT.
1

[ OKUCITIOBAY ] [ FOPIOYE-3B'SI3YBAJT bHE]
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B pe3yabsmami 32opsiHHSA meepdonaau8HUX KOMNO3uyill 2eHepyEMmb-
cs1 2a30aep030/1bHA CyMiwl (802He2dcHUll aepo30/ib), 2a3oea Pasza sAKoi
ck/a1adaemubcst nepegaxcHo 3 azomy (\e) i diokcudy syeaeyro (CO ), a meep-
da daza micmumb kapboHam kaxaito (K2C03), eidpokapb6oHam Kazito
(KHCO3), xn0pud kaniro (KCI). IIpu ybomy meepda ¢asza 3a cgoim eniu-
80M HA N0JyM’st 6azamo 8 YoMy nodibHa 00 802He2aCHUX NOPOUWKIB, Ma-
104U, 00HAK, ICMOMHO 6i/1bW 8UCOKY eheKmuU8HIiCMb 3a80s1KU 8UCOKIU du-
cnepcHocmi (xapakmepHuil po3mip Yacmok cmaHosums 64u3bko 1 Mkm).
3a8051KU MA/10MY pO3MIPY 4ACMOK 802HE2ACHOI pevy0B8UHU pI3KO nidsu-
Wyemscsi edheKmusHIiCmb 2AcCIiHHA NOXMCedxCl, IK 3a PAxyHOK ix 8UCOKOIi nu-
mMoMoi nogepxHi, Mak I 8 cuJ/y IXHb020 MaJ/1020 006°€My, WO NOAE2UWYE iX
3Ha4HUtll npozpis i casugikayiro 8 noaym’i. Temnepamypa aepo3ontro, ujo
ymeopuecsi, docsicae comeHb 2padycie, 8IH KOHBEKMUBHUM NOMOKOM
CN/UBAE Nid cmeJio NpUMIWEHHS, W0 3aXUWAEMbCS, [ 8 MIpY 0X0/100XHCEH-
HS NOYUHAE PIBHOMIPHO po3nodissimucsi 8 06’emi npumiujeHHs. L]e do-
380.151€ BIOHeCmMU po32A9HYymutl cnoci6é 2aciHHs 0o 06’eMH020, MUM b6i/1b-
we, wo 4epe3 8ucoky ducnepcHicmb meepdoi ¢pa3u ocidaHHA ii 4acmok
peasizyemubcs 3a docums mpusaaull vac.

MexaHizm 06’€eMH020 AepO30/bHO20 NONCEHCO2ACIHHA 3YMOBAEHUU
HACMYNHUMU OCHOBHUMU SA8UWAMU:

— gucokoducnepcHi mgepol Yacmku, HANpuKk/adod, CnoAyKU KaJirw,
Marwms 8UW)Y XIMIYHY AKMueHICMb I epeKmusHoO iH2ibyromb 2a3oee no-
AYM’S1;

— meepdi yacmku, wo maroms po3mipu 8 10-100 pasie meHwl, Hidxc
NOpOWKU, MarmMs 6i/1bW 8UCOKE Men/a086UPaHHA (Npu nompansiHHi 0o
30HU 20PIHHSA), WO ICMOMHO 8NIUBAE HA MeMnepamypy NoJaAyM's;

— AYC ymeoproe genuky KiJbKicmb iHepmHux 2asie, wo BUK/AUKJE
3HUJICEHHS 8Micmy KUCHIO Ul peakyiliHoi 3damHocmi zoprouoi cymiwi 8
06’eMi;

— aepo30J1bHI CyMIiWi Maroms 8uWl, HI’C NOPOWKU, NOKA3HUKU cma-
6i1bHOCMI CMBOPHBAHUX KOHYeHmpayill (Hu3bka weudkicms oCi0aHHS
yacmok) I npoHukHoi 30amHocmi (npu po3nodial y 8axcko0oCmMynHi, «mi-
HbOBI» 30HU 06’€EMY, WO 3aXUWAEMbCS).

AHazi3 Xapakmepucmuk 802HE2acHUX pev408UH, mpaduyitiHo 3acmo-
co8y8aHux npu 06’eMHOMY cnocobi 2acCiHHs, NOKA3as, wo 6i1bwicms pe-
Y0BUH MAE HU3bKY B802HE2ACHY 30AMHICMb, Y NOPIBHAHHI I3 X/1A00HOM
13B1. O0Hak eozHezdcHUll aepo30.1b, 00epHCy8aHUlU Npu CNAa/AHBAHHI
3apsdy AYC, nid yac eaciHHs nodcedxc Kaacy B, niokaacy A2 nepesuwye 3a
802He2aCHOI edheKmu8HIicmMo0o mpaduyitiHi 3acobu 06’eMHO20 2acCiHHS 8 4—
5 pasis.
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Halikpawa eozHezacHa 30amHicmb aepo30.1i8, y NOPI8HSAHHI i3 mpa-
JuyitiHumMu 3acobamu 2aciHHs, 00CSA2a€EMbCA 3a8051KU HACMYNHUM 0CO06-
JUBOCMSAM Yb020 CNOCOBy noxcedxcozacinus. [lepuia ocobaugicme nosasizae
8 MiM, W0 8 aep030/1bHOMY 802HE2ACHUKY pevy08UHA Nepedysde He 8 20-
mog8omy 00 8#UBAHHSA 8U2./15101, A 8 XIMIYHO 38 '13AHOMY CMAHI — Y 8U2/15101
cneyiaibHo nidibpaHo2o aepo30/1eymeoprooYol 802HE2ACHOI CNOJYKU.
/Jpyaa ocobaugicmb — 3Ha4HO MeHWi (Y decsimKu pasie) po3mipu aepo3o-
JIbHUX YACMOK, Y NOPIBHSIHHI 3 pO3MIPAMU YACMOK, yMB0OPEeHUX NPU BUKO-
PUCMAHHI 38UYAlIHUX NOpowKie. Y pe3yabmami edaemuvcsa docsimu 6i1b-
woi niowi nogepxHi i, omoice, bi1bw 8UCOKOI 802He2acHoi 3damHocmi AYC
8id 30 do 80 2/m 3 3asexcHO 8I0 8UDY CnNOJIYKU Ul 20pH04020 Mamepiasy, uo
nid/s12a€ 2aciHH.

Knaacugikayis 'BA

l'eHepamopu 802He2acHO20  aepo30/10 pI3HO20 NPU3HAYEHHS
nooiisl0ms 3a HACMYNHUMU OCHOBHUMU O3HAKAMU:

— 8UOOM KOMNOHYBAHHS;

— €nocoboM 3aCcmMoCy8aHHS;

— 8UO0OM IHIYII0K1020 npucmpoio (cnocob6om nycky);

— memnepamypor 20piHHA 3apsidy AYC;

— memnepamypor 802He2aCHO020 aepo30.1k0 Ha 8uxo0i ['BA;

— 8UJOM 0X01002CY8AAbHO20 NPUCMPOIO;

— gudom cxemu KoHcmpykyii 'BA;

— munom AYC;

— yM08aMu 20piHHsA 3apsdy AYC;

— 4acoM nodavi 802HE2ACHO20 Aep0o30.J110;

— 30KOHOM 3MIHU BUMPAMHUX XApAKMepuCmuk;

— €cnocoboM npugedeHHs 8 0ito;

— B8E/IUMUHOK 06°€EMY, U0 3aXULAEMBCAL.

Aste Halibi1bW 8AHCAUBUMU Y NPAKMUYHOMY 8U60pPI miei abo iHwoi
MoOou@ikayii czeHepamopie € HACMYNHI 03HAKU.

3a cnocobom 3acmocy8aHHs 2eHepamopu niopo30i1s1I0muCs:

— HA npucmpoi onepamugHo20 3aCMocCy8aHHS;

— Ha cmayioHapHo podmauwosgysaHi I'BA.

Jo nepwoi epynu Hasexcamb mak 386aHi nepeHoCHI 2eHepamopu (puc.
4.4). BoHu npugodsimwsbcsi 8 0il0 /II0OOUHOM, WO B8USIBU/IA NOJXMCENHCY, 3a 00-
NOM02010 MepMOMEXAHIYHO020 8y3/.1a 3anycky. ['eHepamop cnopsdxiceHo
PYKOSIMKO0 04151 ympUMAHHS 11020 nid Yac nyckKy; eaza iio2o, sik npasuJo,
He nepesuwye 1-1,5 ka.
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90%

[ pOo3TALWOBAHI CTALIOHAPHO

B onepaTHUBHOMD 3acTOCYBaHHA

Puc. 4.4 - 30BHIIIHIV BUTJISAJ re- Puc. 4.5 - Po3noais 'BA 3a cnoco60oMm 3a-
HepaTopiB BOTHEraCHOIo aepo30- CTOCYBaHHSA
o AI'C-5

Ak nokasye anaxi3 (puc. 4.5), nepenocHi 'BA cmaHnosasimo 10 % 8id
3020/1bHO20 YUC/AA 2eHepamopis, Wo SUNyCKarmvCsa NpoMuca080, aJje
minbKu 00Hy modu@ikayiro yux npucmpoie cepmugikosaHo 0o 3acmocy-
8aHHS HA mepumopii YkpaiHu. L]e 3ymoe.1eHo 8idcymHicmio memoduk i3 3a-
CMOCY8AHHS YUX 3ac06i8 nid 4ac 2aCiHHA NOXcexc | HOpMAmMueHoi 6a3u, ujo
peasaameHmye yi NUMAaHHs.

3asedxcHo 8id sudy npucmpoto (puc. 4.6), wjo popmye menaosuti im-
nyAvc 045 nidnaaweaHHs 0CHOBHO20 3apsidy AYC, po3pi3HsAHMmMb 2eHe-
pamopu:

— 3 e/IeKMPUYHUM NYCKOM;

— 3 men/08UM NYCKOM;

— 3 MEXAHIYHUM NYCKOM;

— 3 KOMOIHOBAHUM NYCKOM.

Halibinbuwio2o nowupeHHs Haby.1u ceHepamopu 3 NYCKOM 8i0 es1ek-
mpu4Ho20 i/abo men/108020 CUZHAIB.

l'enepamopu, wo cnopsidxceHi es1eKMpuUYHUM 8Y3/10M 3anycKy, 3d-
CmMocosyromucsl y CKAadl a8MOMAMUYHUX CUCMEM AepOo30/bHO20 NOMCEHCOo-
eacivHs. [lasa npugedeHHs 8 0io 2eHepamopa 8i0 npusaady ynpas/aiHHS
HeobXxidHO nodamu esiekKmpuvHUll imnyasc. [lepesazu 8kazaHozo cnocoby
3anycKy noJs2aroms y MOMCAUB0CMI opz2aHizayii ducmaHyitiHo2o Kepy-
8AHHS CUCMEMAMU NOHCEHCO2ACIHHS U NePioOUYHO20 KOHMPOJIH0 Yi/AiCHO-
cmi eIeKmpu4HUX JAAHYI02I86.

Tensosuti nyck 'BA 38uuatiHo 30iliCHHEMbCA 3a dONOMO2010 mep-
MOXIMIYHO20 8Y3.1a 3anycKy 8I0 802HENP0OBiIOH020 WHypa (mepmoyymau-
8020) HA OCHOBI cneyia/1bHOI meepdonaau8Hoi KOMNO3UYii 31 3HUHCEHOI0
memnepamypoi camo3anaak8aHHs (0us. puc. 4.6, nos. 2). 3 Hei suzomo-
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8/451€EMbCA WHYP i3 3adaHumu ¢opmoro U po3mipamu. BozHenpogioHull
mepmoyymausull WHyp po3mMiwaroms y Micysix Hallbiibuw iMOBIPHO20 8U-
HUKHEHHS 3d20PSIHHA Y NpuMIWeHHI, Wo 3axuwjdemucs. [Ipu BUHUKHEH-

HI noJcedxci 8IH camMo3aliMaemMusbcsi, B02He8UU IMNY1bC i3 8eAUKOI0 WEUJKI-
CMK NOWUPKEMBbCA N0 WHYpPY U nyckae 8 xid zeHepamop. Modcauge ma-
KOJiC 3ana/1N8AHHS 802HENPOB8IOH020 WHYpA 8i0 cheyiaibHuUX nipomexa-
HIYHUX NpUCMpois, Wo cnpaybo8ytoms 3a dOCsI2HEHHS 8 KOHMPOJbOB8AHIU
30HI NPUMIWEHHS, WO 3axXUydembuCsl, 3a0aHoi memnepamypu, Ik Npasu.io,
HUJCYOI HINC memnepamypd camo3ana/ao8aHHs 802HeNPO8iOH020 WHYpA.
I'BA 3 makum cnocobom nycKy He 8umazaroms 308HIWHLO20 dicepena
eHepeii, PYyHKYIOHYIOMb A8MOHOMHO U 3ACMOCOBYHMbCS Y CMAYIOHAPHUX
YCMAHOBKAX NOMCEHCO2ACIHHSA, d MAKOMX NEePeHOCHUX (3aKUOHuUX) ceHepa-
mopax. Hedosaikom po3aasinymozo cnoco6y 3anycky 'BA € me, wjo npoyec
IHIYIF0OBAHHS 2eHepamopa HEMOMCAUBO NPOKOHMpPO.AH8amu, ad 8i10n08IdHO
3anobizmu HeCaAHKYIOHOBAHOMY CNPAYbOBY8AHHIO YCMAHOBKU AEP030./1b-
HO20 NOXCEeHC02ACIHHAL.

Puc. 4.6 - Iningivowyui npuctpoi aaa 3anycky I'BA:

1 - dacepeno cmpymy T-170MA; 2 - mepmoXimivHi 8y3.1u 3anycky; 3 — eeKMpUvHUl
8y30.1 3anycky; 4 — mepmoyymausuii nyckosuil npucmpiii TITY

3asexcHo 810 memnepamypu aepo3o.J11, 00epi#cy8aH020 HA 3pi3i 8U-
xidHo20 omeopy, 'BA nidpo30disssitomb Ha mpu munu:

I - sucokomemnepamypHi (memnepamypa aepo3soar >500 °C);

Il - cepedHbomemnepamypui (memnepamypa aepo3osro 200-500 °C);

Il - HusbkomemnepamypHi (memnepamypa aepo3oro <200 °C).
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Ceped icHyrouux modugikayili 'BA nepesaxcaromb npucmpoi, wo
CmMBopHIMb aepo3oab i3 memnepamypor Huxcye 500 °C. Xoua maka mem-
nepamypa 802He24CHOI pe4oB8UHU 3AAUWAEMbCS OCUMb 8UCOKOH U 2a-
ps4ull aepo3o/1b NPomMsi20M Ne8HO20 NPOMINCKY 4dcy nepedysac y 8epx-

HIU 4acmuHI NpUMIiWeHHs, Wo 3aXUWaemMsbCsl, mpusaaicms npoyecy ocmu-
2AHHS aepo30/110 CMAHO8UMb YCb0O20 Ki/bKA X8U/IUH.

OcmaHHiM Yacom HamMimuaacsi meHOeHYist 00 3HUNCEHHS memnepamy-
pu aepo3oJ110 — npo ye cgiduums mou ¢hakm, ujo yemaepma YacmuHda 2eHe-
pamopis, Wo 8unyckaromaucs, MAe Ha 8UX00i aepo30./1b I3 memMnepamypor
MmeHue 200 C. Bupiwyemwvcs ysi npobaema wasiXom 3dCmMoOCY8AHHS men-
/I0N02/AUHAAbHUX [ 0X0/100H4CY8A/AbHUX HACAOKIB.

l'eHepamopu, wo cb0200HI 8UNYCKAOMbCS, 3a 8UOOM 0X0.100HCY8a-
JIbHO20 NPUCMPOK MOXCHA KAdCUPIKysamu 8 makul cnoci6:

— 3 XIMIYHUM 0X0/100M4Cy8aveM;

— 3 20300UHAMIYMHUM 0X0/100H4CYy8aYEM;

— 6e3 0x0/100xcy8a4a.

XimivyHull cnoci6é 0X0/100%4CEHHS 8 ICHYIYUX Npucmposix peasi3osa-
HUti y 6e3KOHMAaKmHoMy U KOHMAKMHOMY pexcumax. beakoHmakmHui
peH UM 0X0/100XHCEeHHSI BUKOPUCMOBYEMbCS MIiJIbKU 8 2eHepamopax cepii
«’ABAP». Bin xapakmepu3yemuvcsi mum, o 8UCOKOmMemMnepamypHi npodyk-
mu 2opiHHs 3apsady AYC npoxodsimb yepes 1abipuHmM KaHaJls, wo ckaaoa-
HOMbCS 3 NOOBIUHUX CMIHOK, MINC IKUMU SIK 0X0/1002Cy8ay 3acunaHull 38u-
yatiHull 802He2aCHUU NOPOWOK. 3a paxyHOK HA2piBAHHS CMIHOK KAHAJY
NOPOWOK YaCMK080 p0o3K/aadaemucs U 8udiisie do0amkosy Ki/ibKicmb IHep-
MHUX 2a3i8 y NOMIK aepo30/110, d YaCMKO80 3AAUWAEMbCA Y Hepo3Kkaade-
HoMy 8u2/s01. Takull cnoci6 00380.151€ NOHU3UMU memnepamypy aepo3o-
/110 00 200°C 6e3 3mMeHWeHHS 11020 802He2ACHOI echeKmu8HOCMI.

KoHmakmHutl pexcum 0X0/4100X%CE€HHA NOAS2AE 8 MIM, WO HA WJSIXY
po3neyeHux npodykmis po3kaadavHsa AYC ycmaHosawembcsi dodamkosa
Hacadka, 3an08HeHa NOPUCMUM 0X0.100xcy8avem, Halluacmiwie — Ha OCHO-

81 okcasamies. Bidbysaemuvcsi npsiMuti KOHMAKm aepo30/1io 3 0X0/100H4CY8a-
ueM, Wo po3KAadaemMuvCsl 3 eHOOMepMIiYHUM eheKmoM, 0X0100HCYHHU ae-
po304b U 8udijsitouu npu YyboMy 0odamkosy KiJAbKICmb iHepmHux 2asie.
3asexcHo 8i0 KoHCcmpyKyii Hacadku U i3uko-XimMiYHUX es1acmugocmeu
0xo0/1003cy8ava yeu cnoci6 00380/5€ 3HU3UMU Mmemnepamypy 802Hez2dc-
H020 aepo30.110 do 200-400 °C. Pazom 3 mum caid mamu Ha y8asi, o npu
IHMEeHCUBHOMY 0X0/100HCEHHI NPOAYKMIB 20PIHHS 8I06YBAEMbCS KOHOEH-
cayia xaopudy U kapboHamy ka/ito, a 3a pi3ko20 3HUMCEHHS weudkocmi
802HE2ACHOI pe4o8UHU 8 Hacadyl KOHOeHCcoB8aHa (a3a ecmuzde Koazy-
Aweamu 8 6iibwi KoHesaomepamu. IlIpu ybomy wacmuHa KOHOEHCOB8AHOI
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CK/1a0080i aepo30/110 PiNbMPYEMbCS 0X0/100H4CY8AYEM, A YACMUHA BUHO-
CUMbCS 2A308UM NOMOKOM, Y pe3y/1bmami 4020 802He2acHA e)eKMu8HIicmb
0X0.1003CeH020 aep0o30./110 3HUHCYEMbCS NpubAU3HO 8 2-2,5 pasu.
l'a3o0uHamivyHull cnocib6 0x0/100M4CeHHS, pea/i3o8aHull y 8upobax
cepii «COT», eukopucmosye miabKU MocCko8cbka @ipma «I'paHim-
CanamaHdpa». [Ipakmuka 3acmocysaHHs ceHepamopie «COT-1» nokaszaa,
WO Npu 8UNYcKy 8UCOKOMeMnepamypHo20 aepo30./110 Yepe3 maky Hacao-
Ky 8106y8aemubCsi Ni0CMOKMY8AHHS NOBIMPS Ul 3aMiCmMb 0X0/100HCE€HHS 810-
o6ysaemuvcsi 0020paHHA 8 2a3080My nomoyi HedookucsaeHux CO i Hz 3
YMBOPEHHAM BUCOKOMEMNEPAMYpPHO20 OU@PY3ilHO20 NOAYM'S, 008HCUHA
s1Ko2o modce csieamu 1,5-2 m. Ha cb0200HI 2eHepamop 8KA3AHOI MapKu
3abopoHeHull do ekcnayamayii, a 2a300UHAMIYHI HAcaAdKu BUKOPUCMO-
8YHOMbCS HA desikux mMoougikayisx ceHepamopis cepii «AI'C» y kombiHa-
Ylii 3 XIMIYHUM CNOCOOOM 0X0/100HCEHHSL.

Heo6xidHo 8i03Hauumu, ujo BUKOPUCMAHHS 0X0/100X4CY8A/NbHUX HA-
cadkis, 1K npasu/o, npu3godums 00 nozipuwleHHs1 noka3Hukie 'BA, ma-
KUX IK NUMOMa Macoea epekKmu8HiCms, 8I0HOWEHHS1 MACU CNOPAIHCEHO20
I'BA 00 06°emy npumiujeHHs, wo 3axuwjaemscs. AHaai3 daHux (maba. 4.1)
NoKasye, Wo icmomHuull 8HeCOK y yell npoyec cnpassie Macd 0X0/1004Cy-
80/1bH020 HAcAJKa.

SHUJCeHHs1 meMnepamypu aepo30./10 Ha 8uxodi 'BA moxcHa domoe-
mucst WJ/asIXoM 3acmocy8aHHs 3apsidie AYC i3 HU3bKOKW memnepamypoio
20pIHHS, MAK 38AHUX 2eHepamopis «X0/100H020» aepo30.K. [lo HUXxX 8i0-
Hocsimbcest ceHepamopu cepii «OCA-M» (TOB «030u», m. [lepm), TBA 40-72
(bpipma «MUHmepmexHoaoz», m. CaHkm-Ilemepbypz). 3HuxiCeHHs1 memnepa-
mypu aepo30/110 d0c12aEMubCsl 3a paxXyHOK 3MIHU XIMIYHO20 CKAady 3apsi-
die AYC. Ane 8 yboMy 8unadky no2ipulyemucsi 602He2acHA 30amHicms ae-
p030.110, WO, Y C8010 Yepay, Npu3sodums Ao 36i1buleHHs Macu 3apsdy U
MAcu camo20 2eHepamopa.

4.5 llpukaaay TexHiyHOI peastisanii

Y Haw uac po3pobkoro ma enpogadiceHHsM AYC i zeHepamopis 3a-
limMaemucs b6iabuie decamka nionpuemcme i opearizayiu. Ha yeti Momenm
icHye 6inbwe dsadysimu pizHux peyenmyp AYC. Po3pobseHo i npotiwiau
pI3HUll cCMyniHb eKCnepuMeHmMa./AbHo20 8i0Npaybo8y8aHHs bOlabwe cma
Modugikayili eeHepamopie 802He2acHo20 aepo3o0.t0. Po3pobsaeHi ceHe-
pamopu Cu/ibHO B8I0PI3HAOMbLCS 3 CBOIMU MAKMUKO-MEXHIYHUMU XAPAK-
mepucmukamu. Tak, maca 3apsdy AYCy Hux 3miHoembcsi 8id 8 2 do 10 ke,
Maca cnopsioxceHoz2o0 eeHepamopa — 8id 15 2 do 70 ke. Yac sunycky aepo-
304110 hepebysae 6 mexcax 8id 4 do 240 c. binvwicmb 2eHepamopis Mic-
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msms y C80EMY CKAADI Npucmpoi 0151 3HUHCEHHS meMmnepamypu aepo3oJb-
Hoi cymiuti, ujo ymeoproemucs. Ha pizHux 06’ekmax YkpaiHu 3acmocosysa-
Aucsi HacmynHi modeai eeHepamopis: AI'C-2, AI'C-6, AI'C-7 (AT «I'paHim-
CanamaHdpax»), AIIT-3, AIIT-10, OCA-M-40 (Ilepmcokuti 3a800 im. Kipo-
8d), A MAKOJX 802HE2ACHUKU onepamusHoz2o 3acmocygaHHsa COT-5M
(AT «'panim-CanamarHdpa»), AIIl'-1 (Ilepmcokuti 3as00 im. Kiposa).

Tabauys 4.1 — OcHosHI mexHIi4HI xapakmepucmuku I'BA cmayioHapHozo

3dCMOCYBAHHA
XapakTepuctuku I'BA
06’eMm, W0 Maca | Maca l'aGapuTHi po3mipu
Mapka I'BA 3axu- Yac po- | .
maeThes, I'BA, |3apsaapy 6oTH, C AlaMeTp, | AOBXKHHa,

M3 Kr |AYC, kr MM MM
[IYPI'A-1M 10 0,8 0,55 20-35 72 120
[IYPI'A-M 8 2,4 0,6 10-14 102 390
[IYPI'A MX 10 93 1,0 45 100 623
I[IYPI'A 10002 0,25 0,1 0,02 10 28 120
I[1IYPI'A /10-K-02 2 1,04 0,02 20-26 88 116
IIYPITAT 0,1 0,017 | 0,008 5 52 14
T[IA-02 4 0,64 02 6-8 80 90
TIAT-04 8 1,1 04 6-8 80 120
[IAT-06 7,0-10,0 1,6 0,6 15 80 144
AI'C-3 3,2 1,2 0,32 19 122 65
'BA-15-20 0,3 1,2 = 10 32 455
'BA-15-30 0,5 1,6 - 10 32 630
MAI' 1 05-1 0,45 0,06 2-3 75 97
MAI' 2 1-2 0,55 0,1 4-6 75 108
MAI' 02 02 0,12 0,02 2-3 28 125
MAT 3/MAT" 3T 2-3 0,90 02 4-6 75 150
MATI 4 10 3,8 1,0 7-10 95 385
MAT'5 5 2,1 0,5 5-10 95 232
Jonine-2,02 02 0,15 | 0,016 5 70 40
Honine-2 2,0 1,3 02 25 80 160
Jlonine-2,10 10 3,9 1,2 20 105 320
Bvroza M30 075 0,8 034 | 0075 6 45 200
FireStop FS-A-1 1 0,6 0,05 20 105 50
FireStop FS-A-10 10 2,6 0,5 20 105 105
FireStop FS-A-30 30 4 15 20 160 220
FireStop FS-A-90 90 10 3,5 20 175 255
FireStop FS-A-240 240 32 12,5 20 175 395
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OcHoeHi KoHcmpyKkmueHi enemenmu I'BA cepii AI'C, cxemy sikoz2o
npedcmas/ieHo Ha puc. 4.7: 3apsi0 aepo30/1eymeoproyoi cnoayku 2, 8y-
3041 iHIYirvoeaHHs 3 i kopnyc 1 3 auxioHUMu omgopamu 4.

3apad AYC y yiii modugikayii zeHepamopa mae @opmy YyuaiHOpa
(puc. 4.7, a), ane moxce mamu yeHmpaavHull Kaua (puc. 4.7, 6 i 8). Buxio-
HUll omeip poamauiogyemucsi 8 mopyi 2eHepamopa (puc. 4.7, a Ut 6). Buxio-
Hutli omsip 3akpumuti membpaHomw (puc. 4.7, 6) abo kpuwkoro (puc. 4.7, a).

Puc. 4.7 - BapianTu TUNIOBUX cXeMHHUX pimieHb I'BA cepii AI'C:

1 - kopnyc; 2 - aepo3oseymeopiowyull 3apsid; 3 - 8y304 3anycKy; 4 — eunyckHi
omeopu; 5 - membpaHa

JAs1 3HUNMCEeHHs1 memnepamypu aepo30J110 PO3pOOHUKAMU 3anpono-
HOBAHO 0eKi/Ibka MeXHIYHUX PIWEeHb:

— abaYe nokpumms Kopnyca t conaa;

— No8IMpsiHO-exceKYiliHa Hacaoka;

— CnoJyveHa 3 KOpnycom I COn/ioM €EMHICMb I3 0X0./100%4CY8A/16HON
pIOUHOH.

Abawrwue obauyrweaHHs (puc.4.8), no-nepwe, obepizae Kopnyc
8i0 HAOMIpHO20 po3izpigy, a no-dpyze, 3HUNCYE memnepamypy pobouoi
aepo30/bHOI CyMiwli 3a paxyHOK po3gedeHHs i ea3o08umu npodykmamu
mepmopo3nady obauyroeaHHs. Kpim mozo, HasseHicmb y npodykmax pos-
nady obauyroeanus CO 2 i H20 noainuiye 602HezacHi 81acmugocmi po6o-
Yol cyMiul.

Ilpu sukopucmaHHi 0418 000amkKo08020 0X0/100MHCEHHS AEPO30JAbHOI
cymiwii no8impsiHo-edxceKyitiHoi Hacadku (puc. 4.9) yepe3 omeopu 6 8i0-
6ysaemucsl exceKyisi nogimpsi nomokom aepo3or. OcKiabKu 06’em nogim-
P Y NOBHIU MIpI BU3ZHAYAEMbCS WBUJKICMIO NOMOKY aepo30/bHOi CyMiuli,
a omoice, MUCKOM y Kamepi 320psAHHA (Kopnyci 2zeHepamopda), Ha KUl 38U-
YatliHO ICHYHMb 0O6MeNCeHHS (2 amM.), MOHCAUBOCMI CYyMO exceKYIlIH020
0X0/1002CeHHSs1 00MedHceHI 1 1020 Cno/Iy4arms i3 BUKOPUCMAHHAM A6.110H0-
Yux 061UYBAHb; NOJIOHY cxeMy peaJli308aHO 8 KOHCMPYKYIi 2eHepamo-
pa AT'AT-2 (Pocis).

Y eenepamopi, cxemy siko2o npedcmassieHo Ha puc. 4.11, aepo3zose-
ymeopor4ull 3apsid po3miujeHutl y HympiwHb0My HanieKopnyci.
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Puc. 4.8 - KoHcTpykK1isa reneparopa Puc. 4.9 - KoHncTpykuisa reneparopa 3
AT'AT-1 3 a6/110104MM O0OJ/IMIIIOBAHHAM: NOBITPSAHO-EXXEKLIMHOI0 HACaAKOI0:
1 - Kopnyc; 2 - conao; 3 - aepo3osneym- 1 -kopnyc; 2 - conjo; 3 — aepo3oieym-
goprwiy4a cnoayka;, 4 - nidnasaweay; eopriwua cnoayka;, 4 - nionaaweay;

5, 6 - abawrue obauyreaHHs; 7 - diag- 5 - a6awrwue obauyrosanus; 6 - edcek-
pazma YitiHi omeopu; 7 - no8impsiHo-exceKyitiHa
Hacaodka

®axisysmu [lepmcbko20 3800y 3anponoOHOBAHO KOHCMPYKYIHKO 2e-
Hepamopa 3 ono3uyitiHuM po3mauwysaHHsam 3apsdis (puc. 4.10), a makoxc
KOMNAKmMHy KoHcmpyKyiro 2eHepamopa (puc.4.11), y skiil kopnyc ckaa-
daembucsA i3 308HIWHBLO20 | BHYMPIWHLO20 HANIBKOPNYCI8 y 8U2/501 «cma-
Kauie». Y nepwiomy sunadky 3anponoHoO8aHe cxeMHe pilleHHs 3i CKpin-
JEHUM 3apsa0oM Yy NAACMUKO8OMY KOpNycl; npu YbOMYy pevy08UHA /1€2KO
3anasnreEmMsbCs I cmiilko 20pums 3a amMMoOCPepHO20 MUcKy, ¥ nNpodyKkmax
320pSIHHS MICMUMbBCA MIHIMYM HEQOOKUCAEHUX KOMNOHEHMIB, 2eHepamop

y npoyeci pobomu MAae Hy/1608y msi2y.
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Puc. 4.10 - KoHcTpyKLia renepatopa  Puc. 4.11 - KoHcTpyK1is reHepaTopa
AIIT-3 3 ONO3MILiHHUM pO3TallyBaH- OCA-M 3 KoakKcia/IbHO pO3TalllOBAHM-
HAM 3apAJiB: MU HalliBKOPIYyCaMHU:

1 - kopnyc; 2 - aepo3zoseymeoprtuull 1 - 308HIWHIU Haniekopnyc; 2 - 8Hympi-

3apsd; 3 - 8y3o.1 3anycky; 4 - knemHa  WHIU Hanigkopnyc;, 3 - aepo30/€ymeo-

Ko/100Ka prorwouuti 3apsd; 4 — nyckosutl npucmpiti;
5 - wap oxos00xcysaua
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BHympiwHill Haniekopnyc Koakcia/qbHO 6CMAHOB/AEHUU Y 308HIW-
HbOMY HANIBKOpNycli Makum YUHOM, WO Kiabyesull 3a30p Mix obuvalKka-
MU HANi8Kopnycie ymeopre 2a30xid 0151 BUMIKaHHA aepo3oJto. Ha eHym-
PIWHIO NOBEPXHI0 308HIWHbLO20 HANIBKOPNYCA MOXCE€ HAHOCUMUCA NOK-
pumms 3 mamepiaay, Wo po3KAadaemsvCsi Npu HA2PIBAHHI MA 0X0./100XCYE
aepo3oni. Paxisysamu OKb «Temn» i I01] «TexHomaw» Ha OCHOBI ChoYKU
[IT-50-2 po3pobaeHO KOHCMPYKYI0 2eHepamopad, AIKUl MOXCHA 3aCmMocosy-
gamu 0151 3axXucmy npuMiljeHs i3 8UOYXOHebe3NeYHUM cepedosuULeM.

OuesudHo, wjo npu peanaizayii 060x cxem nobydosu I'BA 6y.10 noc-
maes/1eHo 3a Memy 3HUNXCEHHS meMmnepamypu npoo0yKmie 320psAHHA 3apsdy
AYC. llepwuti suHaxiod peasizosaHull y ceHepamopax mapku AIIl-3, AIIT -
10, a dpyza cxema -y ceHepamopax mapku «OCA-M».

€ nonyasapHumu KOHCMpPYKUYIi ceHepamopis, y SIKUX aepo30J1b, 13
MemoK 0X0/100HCEeHHS, NPONYCKAEMbC Yepe3 wdap HACUNHO20 menJ/ono-
eauHa4va. Tak, y koHcmpykyii, po3pobaenit ¢axieyamu PL/T «Cor3» i
peasi3o8aHill 8 ceHepamopax cimeticmea «MAI'», aepo3oab npoxodumo
yepes mensiono2auHa/abHy Hacadky (puc.4.12). Ak mensaonozauHav 3a-
cmocosyromucsi 30pibHeHI memadn, cka0, Kepamika, epasili i m.0. abo ixHs
CyMIW, @ MAKOX}C NoAIMepHUll Mmamepiaa y 8uz/a501 mpyoo4ok, 3i6paHux y
ny4okK, y 8ua/1510i MOH0610Ka 3 omeopamu. /145 nidguujeHHS eheKmu8Ho-
cmi 2eHepamopa 8 HUXCHIU wap men/iono2AuHa4oi Hacadku 0o0amkoeo
88005IMbCA AKMUBHI KOMNOHEHMU Y 8U2/15101 2pAHY /1, PI3AHUX NAIACMUHOK
abo WHypa 3 aepo304eymeaopr4020 KOMNOHEHMA.

l'enepamopu cepii MAI' micmsimb nipomexHiYHy WAawky, Wo 8CMAaHo-
8/1eHa 8 Kopnyci yepe3 abAAyitiHUll
mepmo3axucHull npowapok
(puc. 4.12). Bona ckaadaemucs 3 2i0-
poKapb6oHamy Hampiro, uo po3k/a1aoa-
€EMbCSI eHOOMEpPMIYHO 3 YMBOPEHHAM
dodamkogux I[H2I6imopie 20pIHHS. SR
AeposoabHa cymiw uepe3 pigHoMip- 3
HO po3nodizeHl y Kpuwyi Kopnyca
8UNYCKHI 0Meopu HA0Xo0umv 8 0X0-  pyc, 4.12 - KOHCTPYKILisi reHepaTo-
N100XHCY8ANbHUU  YUAIHOP, YCMAHO8-  pa MAT 3 HACMIIHHM TeIJIONOTIH-

JIeHUll 3 MOXCAUBICMI 0Cb08020 ne- HayeM:

pemiujeHHss 8I0HOCHO Kopnyca, wo 1 - Kopnyc; 2 — aepo30.1eymeoprioyull
3a6e3neyye pe2yA08AHHS 8eAUHUHU 3apsad; 3 - enekmposanas; 4 - onopHe
[H}#CeKYIlIHO20 3a30py 3a/1eXCHO 8I0  Kiabye; 5- menjsonozauHar4a Hacao-
WeUOKOCMI 20pIHHS WAWKU. Ka; 617 - pewimka
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Qipmoro «l'panim-Caaamanopa» peasni3zo8aHO KOHCMPYKYIO 2eHe-
pamopa, wo Micmumbs KOAKCia/bHO 8CMAHOB/1EHI 8 KOpnyci NipomexHiuHull
3apsid 2 i 640K oxon00xceHHs (puc. 4.13). Ha yuaiHOpuyHill nogepxHi
kopnyca 1 po3nodineHi suxioHi omeopu 6. Y nepgoposaHiii 060/410HYI
6/10Ka 0X0/100%CEHHA 5 nomiweHull wap mabsaemok abo 2paHy.1 3 0X0/10-
dixcysasbHo20 mamepiaay. Kopnyc mae mepmosaxucHull wap 4. baok oxo-
/100X4CeHHS1 PO3MiweHull 8i0HOCHO NIpOMexXHIYHO20 3apsidy 3 KiJablyesuM
3a30poM, 06’eM sIK020 BUKOHYE dodamKkosi hyHKYIi Kamepu 320psiHHS, d
2eomempito onmMuMi308aHo 0151 NOBHO20 0020PSIHHS NIPOMEXHIYHOI KOM-
nosuyii 3apady e 2asositi gasi.

Y eenepamopi (puc. 4.14) npodykmu 320psiHHSI nipomexHIiYHOi cno-
JAYKU 4 nponyckaroms Yepe3 wap kamaaimu4Ho dKmug8Hoi pe4o8uHU 6, ujo
po3mawio8aHuli y 30HI MAKCUMAJbHOI memnepamypu memnepamypHo20
npoginto npoyecy 320psaHHA. I[Ipu ybomy 3a paxyHOK nepemiujeHHs meM-
nepamypHozo npo@iito cnoyku memnepamypa 3aAUuldemuscsi NOCMItuHO0
Ul HeA0OKUC/eHI NpodYyKMU 320PSAHHS NIPOMEXHIYHOI CNOJIYKU 320pSomb
nosuicmmn. 0X0/1004ceHHSs NOBHICMI0 OKUC/AEHUX NPOJYKMI8 320PSAHHS 8I-
doysaemucsl 3a pAXyHOK 83a€EMO0ii 3 pevyosuHAMU, WO MAKMb Menjiono-
2/IUHA/IbHI 8/1CMUBOCMI, NPU YbOMy 8100y8aembCs Piibmpayis 802He2a-
CHOI pe40B8UHU 3a po3mipom yacmok. [lpucmpiti Micmumos kopnyc 1 3 8uxi-
JHUM 0MBOpPOM 2.
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Puc. 4.13 - KoHcTpyKLia reneparopa AI'C-  Puc. 4.14 - KoHcTpyK1ia reHepa-
6 3 KOaKCia/IbHUM 3apAA0M i 6J10koM 0Xx0-  Topa «Ilypra-K» i3 6;10koM KaTa-

JIOAYKE€HHS: JITUYHOTO 0XO0JIO>KEHHS:
1 -xopnyc; 2-3apsad AYC; 3 -iuiyirorouuti 1-kopnyc; 2 -8unyckHi 0omeopu;
npucmpiti; 4 - mepmoizoawwuul wap;, 5- 3-kamepa 320pSIHHS; 4-
0/10K 0X0/100%CeHHs;, 6 — 8UNYCKHI 0MB0OpU; NipOMEexXHIYHUU 3apso; 5-
7 — KpOHWmetH iHiyitoro4uli npucmpiii; 6 — 610K Ka-

maaimu4Ho20 0X0/100MCeHHs; 7 —
pewimku; 8 — 0x0.100x4cy8a1bHA HaA-
cadka; 9 - npyscuHa
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Y kopnyci poamawosaHa kamepa 0151 cna/108AHHA 3 NIPOMExXHIYHOI
CNO/YyKU 3 niona/area/abHUM NpUcCmMpoemM 5, mensaoizonvosavum gid cmi-
HOK Kopnyca. Y kopnyci 6cmaHo81eH0 610K 0x0100xceHHs 8 1 6410k kama-
JAIMUYHO20 0X0/100%CeHHs 6, Wo ympuMye 081 po3mauwlo8aHli Ha e8i0cmai
pewimku 7. Mix pewimKkamu po3smijeHo Kama/aimu4Ho dKmueHy peyosu-
Hy, WO nepebysac Ha NOCMIlHIU 8idcmaHi 8i0 nipomMexHIYHOI cno/yKu.
llepedbaueHo komneHcayitiHuli npucmpiti 9, wo Pikcye nipomexHiuHy
CNOJYKY 4 Y HepYXOMOMY NOJIOHCEHHI.

l'enepamop FireStop eupobHuymea
TOB «Excnepm 112» (m. Kuig) (puc. 4.15)
CK/1a0aembubCsl 3 Mema/es8o20 Kopnyca 3a/1exc-
Ho 8id modugikayii: kopnyc 'BA FS-A, 'BA
FS-M ekpumo mepmocmitikum sakogpap6o-
sum nokpummsim; 'BA FS-X ekpumo yuHKkom
I wapom mepmocmiliko2o 1akopap608020
nokpumms. I'BA FS-K euzomogsieHo 3 xap4o-
801 Hepakcasioyoi cmani. B kopnyci ecmaHos-
JIeHO aepo3o/ieymeopioyull 3apsad, maca
SIK020 3a/1excums 8i0 yMOBHO-2epMemu4HO20
06’emy (modugpikayii A; X; M) ma eid niowi Puc. 4.15 - 3oBHilIHIA
NOBepXHi, HA SKUX MOMCAUBE 3A20PSIHHS BUI/IA/ BITYM3HAHOIO
(modugpikayis K). Aeposzoseymeopioroyuii ~ TEHEPATOPA BOTHEracHoro

A Zo. . aepo3soJiio FireStop
3apsid eiddiseHull 810 cMIHOK Kopnyca men-
/03aXUCHUM Mmamepiaaom. By3oa 3anycky po3miweHull ecepeduHi 2eHe-
pamopa i npuedHaHuli 00 KjAeMHOi Ko/100KU Ha Kopnyci z2eHepamopa
(knemu 1, 2). 'BA mae ebydosanuli npucmpiti KOHMpOJI0 CNPpaAybOBYBAH-
Ha (8uxody aepo30./1), HOPMAAbLHO PO3IMKHEHUU KOHMakm, aKull cnpa-
ybosye npu pobomi I'BA. Kabesav npucmpoto susedeHo do K1emHoi K0100-
Ku Ha Kopnyci ceHepamopa (kaemu 3, 4). [Jo K1eMHOI K0100KU HA KaeMUu
NiOKAOYEeHHS AIHIU 3anycKy I KOHMpoJo cnpaybo8y8aHHs I'BA modxcHa
nidka1wn4amu kabesb i3 MAKCUMA/IbHUM NEPEPI30M CMPYMONpo8IOHOI Hcu-
au 2,0 mm2.

Jas asmomamuuHozo 3anycky I'BA HeobxidHo nodamu iMny/ib¢ noc-
MIitiHo20 cMpyMy 3 MakcumMaabHuMm 3HayeHHsm 0,4 A ynpodosi 1,0 c. Mi-
HIMA/bHA e/1eKMpU4YHa Hanpyada npu ybomy mae cmavosumu 3,0 B. Makcu-
MA/bHA HANpy2a 06Mexcyemubcsi mexHivHumMu xapakmepucmukamu IITKII.

IlocmitliHutli KOHMPOb YiAiCHOCMI eeKMPUYHOI Mepexci 8Y3.1a 3any-
cky 'BA 30iticHroembcst NOCMIUHUM e/1eKMPUYHUM CMPYMOM He Oi/1bW HIXHC
0,005 A. IlepioduyHutli KOHMPOJIb YiAICHOCMI eAeKMPUYHOI Mepedci 8y31a
3anycky [T'BA 30ilicCHIOEMbCSA NOCMIUHUM €AeKMPUYHUM CMPYMOM HE
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6iabw Hixe 10 MA ynpodosaic 5,0 ¢ 3 HACMynHoOW nepepeoro He MEHW HIHC

300 c. Takox 'BA mMoxcymb Komnjaekmyeamucsi d8MOHOMHUM 8Y3/10M 3d-
nycky. 'BA modudpikayiii «A»; «X»; «M» moxcymob mamu mepmoximMivuHUl
abo mepmoeseKkmpu4HUll A8BMOHOMHI 8y3.1U 3anycKy. TepMoxiMiyHUl 8y-

3041 3aNycKy BUKOHAHO y 8U2/5101 8idpi3ka, 008x#cuHo0 do 60 mm, mepmo-
uym/augo20 WHypa, memnepamypa camocCna/aaxy8aHHs K020 CMAHO8UMb
noHad 200 °C, abo odpa3y npu 6e3nocepedHbOMY KOHMAKMI 3 NOJAYM SIM.

'eHepamopu 8unyckarmMsvCsi 8 HACMYNHUX MOOJUPIKaAyisx:

I'BA FS-A, 045 wupokoz2o 3acmocy8aHHs (015 8Cix yMOBHO 2epme-
MUYHUX, HE2epMemu4HUX 06°emis, 1K gidnogidaromsb 8UM0O2aM BUKOHAH-

Hs 04151 munie kaimamy ma mikpokaimamy: Y-0 (N); YX/I-1 (NF); 0-5(U) 3a
I'OCT 15150).

I'BA FS-X, cneyia/n1bH020 8UKOPUCMAHHS, 018 AMOMHUX €/1eKmpoc-
maHyiti, 06’ekmie eHepeemuyHo20 KomnJjekcy (0451 6Cix yMOBHO z2epme-
MUYHUX, HE2eEpMemu4HUX 00 emig, 1Kl 8idnogidaroms 8UM0O2aM BUKOHAH-

Hs 015 8cix munie kaimamy ma mikpokaimamy 3a 'OCT 15150).

I'BA FS-M, 0aa mpaHcnopmHux 3aco6i8 6ydb-1K020 muny: eaHmagxic-
HUX, NACAXCUPCbKUX (0418 8CIX YMOBHO 2epMeMUYHUX, HecepMemuyHux
06°emis, AAKI 8idnogidaroms 8UM02aM BUKOHAHHS 0151 8CIX munie Kaimamy
ma mikpokaimamy 3a 'OCT 15150.)

I'BA FS-K, 0214 2aciHHs1 3a20psiHb HCUPY 8 30HAX I3 KYXOHHUM 06.10-
OHAHHSAM, HecepMemu4vHuUx 06’emis, sIKI 8i10nog8idarms 8UM02aM BUKO-
HAaHHSA 0151 munig kaimamy ma mikpokaimamy: Y-0 (N); YX/I-1 (NF); O-5(U)
3a I'OCT 15150.

4.6 IIpoeKTyBaHHA aBTOMAaTUYHHUX CUCTEM A€pPO30JIbHOIO
MoXkKeXXoraciHHsa

IIpoexkmyeaHnHs CAIII 30iticHioromb nionpuemcmea (opeauizayii) ma
npusamHi ocobu, siki odepicaiu Ha ye cneyianbHuUll 0038ia Yy 8CMAaHo8.1e-
HOMY NOPSIOKY.

BuxioHumu daHumu 0415 po3paxyHky ma npoekmyearts CAIIl e:

— NPU3HAYEHHA 3aXUWy8aHO20 NPUMIWEHHS, CMYNniHb 802HecCmil-
Kocmi 6ydiei;

— 2e0Mempu4HI po3MIipu 3axXuU{y8aHo20 npuMiwjeHHs (06°em, nao-
wa o2opodiHcysalbHUX KOHCMPYKYIiU, sucoma) ma xapakmepucmuka 6yoi-
8e/IbHUX KOHCMPYKYIl, 30Kpema Mexca 802HempueKocmi ma mexca nowu-
PIOBAHHS BOZHIO;

— HAsI8HICMb Ma Xapakmepucmuka NOCMIliHO 8I0KpumMuXx npopisis, ix
po3n00iz N0 8UCOMI NPUMIUWEHHS;
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— HAsAB8HICMb Ma Xapakmepucmuka cucmem 8eHmuJ/siyii, KoHOuyir-
8AHHS NOBIMPSI, NOBIMPSAHO20 ONA/JEHHS;

— HAsA8HICMb MA Xapakmepucmuka 3acK/1eHHS;

— nepeslik ma NOKA3HUKU NOXCEHCHOI Hebe3neKu pevyo8uH i mamepi-
a/1i8, HasIBHICMb e/1eKMPUYHO20 MA e/1eKMPOHHO20 YCMAMKY8AHHS, W0 ne-
pebysaromsb y 3aXuujy8aHoOMy npuMiweHHi, ma 8ionogidHull im kaac (niod-
Ksac) nocedxci 32idHo 3 T'OCT 27331;

— 8e/IUMUHA, Xapakmep, d MAKO} cXemd po3no0iay NOXeH HOI Ha8a-
HmMazu;

— pO3MAuly8aHHA ma Xapakmepucmuka mexHo/1021YH020 yCmamky-
8AHHS, 8/dCMUBOCMI Mamepiais;

— Kamezopis npumiwens 32i0Ho 3 HAIIG B.07.005 ma kaacu noce-
JHOHebe3nevHux 30H 32iduHo 3 /IHAOII 0.00-1.32;

— pobo4ya memnepamypa, mMucKk ma 60/102ICmb y 3axXuly8aHOMy Npu-
MIUWEeHHI;

— HasisHICMb J/1t00ell ma MOXcAu8icmbs ix esakyayii 0o nouamky po6o-
mu I'BA;

— HOopmMamueHa 8ocHezacHa 30amuicmb AYC, mexHiuHI xapakmepuc-
muku ['BA, 30kpema po3mipu ma geAu4uHU memnepamypHux 30H aepo3o0-
JIbHO20 CMPYMEHS, 3 iX Hasi8HOCMI, mpusa/licms pobomu;

— 2paHu4Ho donycmumi muck ma memnepamypa y 3axujy8aHomy npu-
MiWeHHI 0151 6ydigesnbHUX KOHCMPYKYIL, ycmamKy8aHHs abo mamepiais;

— BUCHOBOK 0epicasHOoI caHimapHo-2icieHIuHoi ekcnepmu3u Ha I'BA.

B pe3ysabmami po3paxyHkKi8 HeobXi0HO eu3Havyumu HACMynHi napa-
mempu CAIIT:

— cymapHy macy AYC, npu3sHaueHo20 0151 2ACIHHS NOHCENHCI;

— Kiibkicmb I'BA obpaHux munis;

— nopsdok (aanzopumm) 3anycky I'BA;

— 3HA4YeHHs HAO0/AUWKO0B8020 MUCKY nid 4ac nodasaHHsi 802HE2dc-
HO20 aepo30/110 Yy NPUMIUEHHS;

— pesepeHull 3anac I'BA.

I'BA caid po3miwyeamu HA NOBEPXHI HECYHUX MA 020P00HCYB8ANbHUX
KOHCMPYKYIl, 8U20mo8/1eHUX 3 He2o0pr4ux mamepiajaie, abo nepedbaya-
mu 3axo0u wodo 3a6e3neyeHHs 8UMO2 Oe3neku, BUK/AA0eHUX Y MexHIY-
Hill dokymenmayii Ha koHkpemHuti mun I'BA. He caid po3miuyyeamu 'BA
MaKuMm YUHOM, Wob CMpPYMiHb aepo30/110 6y8 CNPAMOBAHUU Y HANPAMKY
nocmitiHo 8I0Kpumoz2o npopi3y (npopiszig) 8 020p00xHcy8aAAbHUX KOHCMPY -
KYIisiX npuMIiwjeHHs.
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Takooc posmiwenHss 'BA y npumiujeHHI nosuHHO 3ab6e3neuysamu
MOJHCAUBICMb KOHMPOJIH0 YiA0Ccmi iX Kopnyca ma 3aMiHU NOWKOOHCEHO20 YU
HecnpasHo2o 2eHepamopa HOBUM.

PosmiwjeHHs1 'BA y npumiwjeHHI, Wo 3axuyaemuvCsi, NOBUHHO 30iU-
CHIO8AMUCH:

— BUX00s14U 3 YM08 3a6e3neuyeHHs piBHOMIPHO20 po3nodijiy aepo-
30/110 Yy NPUMIWEHHI;

— BUKJ/IIOYEHHS 8N/AUBY 8UCOKOMEMNEPAMYPHUX 30H HA 06C/ay20-
8yH4Ull NepcoHa/ ma po3mauwlo8aHi ycepeOuHi 3axuuly8aHozo npumi-
WeHHs1 20provi Mmamepiaau U 061a0HAHHS;

— 6e3neyHi eidcmaHi 8i0 2ceHepamopa 00 w.sxie esakyayii, 20pro4ux
mamepiasie ma 06,1a0HAHHS, PO3MIPU BUCOKOMEMNEPAMYPHUX 30H NOBUH-
Hi gidnogidamu 8umo2aM, BUKAADEHUM 8 MeXHIYHIU dokymeHmayii Ha ['BA.

OcHo8HUM chocobom npusedeHHsi ['BA y dito € asmomamu4Hutl
e/leKmpu4HUll 3anyck i3 dy6/A108aHHAM 11020 pyYHUM QUCMAHYIUHUM 30-
NYCKOM.

AK npasus0, BUKOHYEMbCA 00HO4YacHO 3anyck ecix 'BA, ase 8 pasi
pi3K020 3pOCMAHHS HAOAUWKOB020 MUCKY Y NPUMIWEHHI 3anyck 2eHepa-
mopie HeobXxi0HO 8uKOHysamu nocmadiliHo, Mobmo OKpeMuMu 2pynamu.
Ilpu yboMy nodcexcHl NpuilimManbHO-KOHMPOAbHI NPUAAOU MA NONCENHCHI
npu/1adu ynpasjaiHHA NOBUHHI Mamu MoOxcAugicms ¢opmysamu CucHaAU
3anycky I'BA 3 ¢pikcosaHO 3ampuMKo0 8 4aci.

B pa3si sukopucmanHsa 6e3adpecHoi cucmemu cuzHaaizayii 8 sikocmi
cucmemu 8Us18/E€HHS NOXHCEXCl, 0151 3aN00I2AHHS NOMUAKOBOMY CNpaybo-
8YBAHHK) CUCMEMU NONCEHCO2ACIHHSA, ABMOMAMUYHE NpUu8edeHHs y OiK
I'BA sid6ysaemubcs nicis1 cnpaybo8y8aHHS He MeHuWe 080X 6e3adpecHUX
cnosiwysauie pizHux wieligpie cuzHaaidayii. /[ adpecHux cucmem cue-
Ha/i3ayii docmamHbo cnpaybo8y8aHHs 080X cnosiuysavie 00HI€El cuzHa-
JIbHOI JITHIL

BukopucmaHHsi esiekmpu4Ho20 3anycKy 8 cucmemdax aepo30/bH020
NoX#cexco02aciHHs nepedbavde Hasi8HICMb MoXcaU8oCMel:

— a8MOMAMUYHO20 3aNyCcKy cucmemu;

— NepeMuKaHHs aemoMamu4Ho20 3anycKy HA pyyHUu Oucmauyiti-
HUll nid 4ac nepeby8aHHs /wdell y NpuMiljeHHi, Wo 3axuujaemscsi, mad
8I0HOB/IEHHSI PEeHCUMY ABMOMAMUYHO20 3ANYCKY YCMAHO8KU 3 IHHOpMY-
8AHHSAM NPO Ye 4ep208020 NepCcoHaNY, WO 3HAXO00UMbBCA Y NPUMIWEHHI
NOJCeHCHO20 nocma;

— a8mMomMamuyHe NepemMuUKaHHs e/eKMPUYHUX Mepexc HCUB/AEeHHS 3
po604020 8600y Ha pe3ep8HUll nid Yac 3HUKHEHHS Hanpyau Ha po6040-

My 88001 e/1IeKMpPONOCMAaYaHHs;
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— nodava 38yK08020 ma c8imJ/108020 CU2HA/IY ONOBIUEHHS NPO NO-
HCeHcy;

— py4HUll JucmaHyiliHull 3anycK ycmaHo8KU, NycKogull npucmpitl
sIKoI mpeba po3miujygamu 3308HI NPUMIUWEHHS, WO 3aXUujaemucsi, 6i1s
esaKkyayitiHux 8uxodis, y NpuMiujeHHI NOHCEeHHO20 NOCMA 3 NEPCOHA/IOM,
KUl gede Yiz1000608€ Yep2y8aHHs;

— KOHMPOJ/IIOBAHHS Npaye30amHocmi eAeKmpU4HUX Mepexc Kepy-
8AHHS NYCKOM e/1eKmpPU4HUX 8y3/1i8 3anycKy 'BA (8u3HayeHHs 0bpusy);

— KOHMpOJ/II08AHHA 38yKO80I ma ¢c8Iim/10801 cuzHai3ayii;

— (popMyB8aHHS, 3a HE0bXIOHOCMI, cuz2Ha/ay ynpaeiHHs MEeXHO/102I-
YHUM Ma e/eKMpPOMmMexHIiYHUM YCMamkKy8aHHsAM 06’ ekma.

I1i0 vac asmomamuuHozo 3anycky 'BA Heo6xioHo nepedbauamu:

— 3ampumysaHHs 3anycky I'BA Ha uac, HeobxidHull 045 esakyayii
Arodet, ane He MeHW Hixc Ha 30 ¢, nicas cnpaybo8y8AHHS C8IM/1038YKO-
guUX onoegiujyeavis y npuMiujeHHi, ujo 3aXUacemuCs;

— (popMyB8aHHA CUu2HA/IY YNpasiHHSI HA 3aKpumms deepel npumi-
WeHHs;

— (pOpMYyBAHHA CU2HA/AY YNPABAIHHS HA BUMKHEHHSI Ccucmemu
NpuUMyco80i eHMUAAYIT NPUMIUWEHHSA, WO 3aXUWaAEMbCS;

— nodava cgim/08020 CU2HA/Yy ONOBIWEHHS Y 8U2/15101 HANUCY HA
ceimsi08ux mabsao «Aepo3o/b - 8uxodv!» ma 38yK08020 CU2HA/Y ONOBI-
WeHHS1 Yy NPUMIWEeHHS, W0 3axXuljaemuCs;

— noda4a c8im/a108020 cuzHa/y «Aepo30/1b — He 3ax00b!» ma 38yKo-
8020 CU2HA/1Y ONOBIWEHHS 01151 8X00Y Y NPUMIWEHHS, W0 3aXUUdEMbCS,

3 MOMEHMY 8USA8/AEHHA Y HboMy noxcexci CAIII' ma nouamky 3ampumye8aH-
Hs 3anycky I'BA;

— ¢popmysaHHs cueHaay npo cnpayvosysaHHs I'BA y npumiwjeHHi
Yyep208020 NepcoHaly;

— ¢popmysaHHs cueHaay npo cmaH CAIIT" do yepzosoi cayxcbu cuc-
memu YeHmpaiz08aH020 NOHEHCHO20 CNOCMeEPEHCEeHHS.

4.6.1 MeToAUKA pO3paxXyHKy aBTOMAaTHYHHUX CHCTEM
aepo30J/IbHOTO0 MOXKEe>KOTaCiHHS

PospaxyHnok macu 3apsidy AYC

CymapHa maca 3apsdy AYC, Heob6xi0H020 045 2aciHHs (nikeidayii
abo sn0kaaizayii) nosxcedxci 06’eMHUM CNOCOOGOM Yy NpUMIiUWjeHHI 3a0aH020
06°eMy ma HecepMemu4HOCMI, BUSHAYAEMbCS 3 HOPMYA0H0:
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MAVCZKl'Kz'Ks'K4'QH' V Ke, [41)

de V- o06’em npumiwjeHHs, Wo 3aXUWaemMuvCs, M 3;
qu — HOpMAamueHa 802He2acHA 30amHicmb (8eauvuHa ¢ Mae 6ymu
8KA3aHA y MexHI4HIll dOKymeHmayii Ha 2ceHepamop), ka'm;
K: - koegiyienm, wo epaxogye HepiBHOMIpHICMb po3nodiay aepo-
30110 N0 8UCOMI NPUMIUEHHS;
K> - koegiyienm, wo epaxogye 8n/iue HecepMemuyHOCMIi NpuMi-
WeHHSl, WO 3aXulaemucsi;
K3 - koegiyienm, wo spaxosye ocobsaueocmi cnopydu, y sikill npo-
K/sadeHo Kabei;
K4 - Koegiyienm, wo epaxogye ocobausocmi po3mauly8aHHs kabe-
/118 y NpOCMOopL.
Koegiyienmu pigHusinus (4.1) susHavaroms makum YUHOM:
— Koegiyienm K; nputimaroms makum, wo 00pIiBHHOE:
K1 =1,0 - 3a sucomu npumiujeHHs1 He b6ibuwie 3,0 m;
K:=1,15 - 3a sucomu npumiwjenus gid 3,0 m do 5,0 m;
Ki1=1,25 - 3a eucomu npumiuwjeHHs 8id 5,0 m do 8,0 m;
Ki = 1,4 - 3a sucomu npumiujeHHs 8id 8,0 m do 10,0 m;
— Koegiyienm K; suzHavaroms 3a popmy1010:

K,=1+U -1, (4.2)

de U* - su3HauyeHe 3a mabu. 4.2 3Ha4eHHS1 8I0HOCHOI IHMeHCUBHOCMI
nodasaHHsl aepo30/1K 3a 0aHUX 3HAYEHb NApamempa He2epMemuyHOCMI
npumiujeHHs1 & ma napamempa po3nooiay HezepmMemu4HoOCmi 3a 8UCOMOK
npuMiwjeHHs, Wo 3axuwaemscs, P, ¢ -1;

T4 — PO3MIpHULl KoeiyieHm, wo dopi8HIOE 6 C.

0 — napamemp He2epMeMuU4YHOCMI NPUMIWEHHS, WO 3aXUWaEmMbCs,
8U3HAYAIOMDb SIK 8IOHOWEHHS N/10WI NOCMIlIHO 8idkpumux npopiszie X' F do
06’emy npumiujeHHs V:

o= % M1

Y - napamemp po3nodiny Hezepmemu4HOCMI 3d 8UCOMOK NPUMI-
WEeHHS, WO 8U3HAYAMmMb SAK 8I0HOWEHHS N/AoWI NOCMIUHO 8i0Kpumux
npopisie y eepxHill nos108uHi npumiujeHHs F ¢ do cymapHoi naowi noc-
mIitiHO 8I0Kpumux npopisie npumiujeHHs,
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W:L-IOO, %.

Y F

Koegiyichm Kz nputimaroms makuM, ujo dopi8HKE:

K3 =1,5 - 015 kabeabHux chopyd;

K3 = 1,0 - ds5 iHwux cnopyoa.

Koegiyichm Ky nputimaroms makuM, ujo dopi8HKE:

K4 =1,15 - y pa3i po3amawysaHHs Nn03008X4CHbOI 0CI Kabes1bHOI cno-
pyou nid Kymom, 6inbwum Hixc 45° do 2opuzonmy (8epmukasibHi, Haxu-
JIEHI Kabe/1bHI Ko/1eKkmopu, myHeJl, Kopudopu ma Kabe/bHi waxmu);

K4 =1,0 - 8 iHwux sunadkax.

Y pasi eu3sHa4aHHA pO3paxyHKoB8020 006'eMy 3axuujy8aHo20 Npu-
MiweHHs, V, 06'em ycmamKy8aHHs, po3maw08aHO20 8 HbOMY, i3 3a2a/1bHO-
20 06°eMy He 8UPAX08YHIMb.

BH3HayeHHA HeOoO0XiAHOI KIJIBKOCTiI reHepaTopiB y CKJaji CUC-
TeMHU

3azaabHy KinbKicmb 2eHepamopie N caid eusHauamu 3a yMo8U, U0
cyma mac 3apsidie AYC ecix ceHepamopig y ck/a1adi cucmemu Mae 6ymu He
MEHWOM 3a cymapHy macy 3apsidie AYC, 1Ky po3paxo8aHo 3a (popMy/10H0

(4.1):
Z mrBAi 2 MAYC’ (4'3)

0e  Mpp,, —Maca 3apsady AYC 6 00HOMy 2eHepamopl, Ka.

3a HasieHocmi y CAIII' oOHOmMunHux 2eHepamopis, 3a2a/1bHy Kijib-
kicmb 'BA mpeba susHayamu 3a (popMy1010:

N2> ]ZAVC , wm. (4.4)

I'BA

OmpumaHe dpobose 3HaveHHs1 N oKpya/a1mb 00 6i1bW020 Yi1020
yucaa.

Bu3Ha4yeHHs 3amacy reHepaTopis

Cucmema, Kpim po3paxyHkoeozo, nosuHHa mamu 100 % 3anac (3a
KodcHUM munom 'BA).

3a HasieHocmi Ha 06’ekmi kinvbkox CAIIl" 3anac zeHepamopie nepeo-
b6auarme y Kiibkocmi, docmamHuill 015 8i0H08/1eHHS npaye30amHocmi cuc-
memu, Wo cnpayeaaa y 6ydo-sikomy i3 npumiujeHsb 06’'ekma, wo nios-
2aroms 3axucmy
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% Tabauys 4.2

[lapameTp | BiAHOCHA iIHTEHCMBHICTh NOAaBaHHS Aepo30J10 y npuMileHHs U* c1y pa:
Herepme- PMETHUYHOCTI 32 BUCOTOI0 3aXMIILYBAHOI'0 NPUMIillleH
Bt & o 5 10 20 30 40 50 60 7
1 2 3 4 5 6 7 8 9 1
0,000 0,0050 | 0,0050 | 0,0050 | 0,0050 | 0,0050 | 0,0050 | 0,0050 | 0,0050 | 0,0(
0,001 0,0056 | 0,0061 | 0,0073 | 0,0098 | 0,0123 | 0,0149 | 0,0173 | 0,0177 | 0,01
0,002 0,0063 | 0,0073 | 0,0096 | 0,0146 | 0,0195 | 0,0244 | 0,0291 | 0,0299 | 0,0:
0,003 0,0069 | 0,0084 | 0,0119 | 0,0193 | 0,0265 | 0,0337 | 0,0406 | 0,0416 | 0,04
0,004 0,0076 | 0,0095 | 0,0142 | 0,0240 | 0,0334 | 0,0428 | 0,0516 | 0,0530 | 0,0:
0,005 0,0082 | 0,0106 |0,0164 | 0,0286 | 0,0402 | 0,0516 | 0,0623 | 0,0639 | 0,0¢
0,006 0,0089 | 0,0117 | 0,0187 | 0,0331 | 0,0468 | 0,0602 | 0,0726 | 0,0745 | 0,0:
0,007 0,0095 | 0,0128 | 0,0209 | 0,0376 | 0,0532 | 0,0685 | 0,0826 | 0,0847 | 0,0¢
0,008 0,0101 | 0,0139 | 0,0231 | 0,0420 | 0,0596 | 0,0767 | 0,0923 | 0,0946 | 0,0¢
0,009 0,0108 | 0,0150 | 0,0254 | 0,0463 | 0,0658 | 0,0846 | 0,1016 | 0,1042 | 0,1(
0,010 0,0114 | 0,0161 | 0,0275 | 0,0506 | 0,0719 | 0,0923 | 0,1107 | 0,1135 | 0,11
0,011 0,0120 | 0,0172 | 0,0297 | 0,0549 | 0,0779 | 0,0999 | 0,1195 | 0,1224 | 0,1:
0,012 0,0127 | 0,0183 | 0,0319 | 0,0591 | 0,0838 | 0,1072 | 0,1281 | 0,1311 | 0,1:
0,013 0,0133 | 0,0194 | 0,0340 | 0,0632 | 0,0896 | 0,1144 | 0,1363 | 0,1396 | 0,1:
0,014 0,0139 | 0,0205 | 0,0362 | 0,0673 | 0,0952 | 0,1214 | 0,1444 | 0,1477 | 0,1+
0,015 0,0146 | 0,0216 | 0,0383 | 0,0713 | 0,1008 | 0,1282 | 0,1522 | 0,1557 | 0,1!
0,016 0,0152 | 0,0227 | 0,0404 | 0,0753 | 0,1062 | 0,1349 | 0,1598 | 0,1634 | 0,1¢
0,017 0,0158 | 0,0237 | 0,0425 | 0,0792 | 0,1116 | 0,1414 | 0,1672 | 0,1709 | 0,1.
0,018 0,0165 | 0,0248 | 0,0446 | 0,0831 | 0,1169 | 0,1477 | 0,1744 | 0,1781 | 0,1’
0,019 0,0171 | 0,0259 | 0,0467 | 0,0870 | 0,1220 | 0,1540 | 0,1814 | 0,1852 | 0,1¢
0,020 0,0177 | 0,0269 | 0,0487 | 0,0908 | 0,1271 | 0,1600 | 0,1882 | 0,1921 | 0,1¢
0,021 0,0183 | 0,0280 | 0,0508 | 0,0945 | 0,1321 | 0,1660 | 0,1948 | 0,1988 | 0,1¢




652

1 2 3 4 5 6 7 8 9 1
0,022 0,0190 | 0,0291 | 0,0528 | 0,0982 | 0,1370 | 0,1718 | 0,2012 | 0,2053 | 0,2(
0,023 0,0196 | 0,0301 |0,0549 | 0,1019 | 0,1418 | 0,1775 | 0,2075 | 0,2116 | 0,21
0,024 0,0202 | 0,0312 | 0,0569 | 0,1055 | 0,1465 | 0,1830 | 0,2136 | 0,2178 | 0,21
0,025 0,0208 | 0,0322 | 0,0589 | 0,1091 | 0,1512 | 0,1885 | 0,2196 | 0,2238 | 0,2:
0,026 0,0214 | 0,0333 | 0,0609 | 0,1126 | 0,1558 | 0,1938 | 0,2254 | 0,2297 | 0,2:
0,027 0,0221 | 0,0343 | 0,0629 | 0,1161 | 0,1603 | 0,1990 | 0,2311 | 0,2354 | 0,2:
0,028 0,0227 | 0,0354 | 0,0648 | 0,1195 | 0,1647 | 0,2041 | 0,2366 | 0,2410 | 0,24
0,029 0,0233 | 0,0364 | 0,0668 | 0,1229 | 0,1691 | 0,2092 | 0,2420 | 0,2464 | 0,2
0,030 0,0239 | 0,0375 | 0,0687 | 0,1263 | 0,1734 | 0,2141 | 0,2473 | 0,2517 | 0,2!
0,031 0,0245 | 0,0385 | 0,0707 | 0,1296 | 0,1776 | 0,2189 | 0,2525 | 0,2569 | 0,2!
0,032 0,0251 | 0,0395 | 0,0726 | 0,1329 | 0,1817 | 0,2236 | 0,2575 | 0,2619 | 0,2¢
0,033 0,0258 | 0,0406 | 0,0745 | 0,1362 | 0,1858 | 0,2282 | 0,2625 | 0,2669 | 0,2¢
0,034 0,0264 | 0,0416 | 0,0764 | 0,1394 | 0,1898 | 0,2327 | 0,2673 | 0,2717 | 0,2]
0,035 0,0270 | 0,0426 | 0,0783 | 0,1426 | 0,1938 | 0,2372 | 0,2720 | 0,2764 | 0,2’
0,036 0,0276 | 0,0436 | 0,0802 | 0,1458 | 0,1977 | 0,2415 | 0,2766 | 0,2810 | 0,2¢
0,037 0,0282 | 0,0446 | 0,0820 | 0,1489 | 0,2015 | 0,2458 | 0,2811 | 0,2855 | 0,2¢
0,038 0,0288 | 0,0457 |0,0839 | 0,1520 | 0,2053 | 0,2500 | 0,2855 | 0,2899 | 0,2¢
0,039 0,0294 | 0,0467 | 0,0857 | 0,1550 | 0,2090 | 0,2541 | 0,2898 | 0,2943 | 0,2¢
0,040 0,0300 | 0,0477 |0,0876 | 0,1580 | 0,2127 | 0,2582 | 0,2940 | 0,2985 | 0,2¢




I'enepamopu nompi6Ho 36epicamu Ha ck/1adi 06’ekma abo Ha ckaadi
opzaHizayii, wo 30ilUCHIE MexXHIYHe 06CaY208Y8AHHS CUCMEMU NOMHCEHCO-
2ACIHHAL.

4.6.2 MeTOoAUKa pO3paxyHKy HAAJIMIIKOBOIr0 TUCKY IiJ yac
II0AABaHHSA BOrTHEraCHOro aepo3oJiio y NpuMilieHHSA

B pasi nodaui eocHezacHo2o aepo3o110 do 2epmemu4HO20 NpuMi-
weHHs (6 = 0) 3HaueHHs Ha0AUWK08020 mucky P m po3paxosyroms 3a ¢o-
PMYN0H0:
0,0265-0-M

S- Tanr

P

m

{1 - exp(— 0,01 14.%ﬂ kla, (4.5)

de (Q - numome mensogudisieHHs nid yac po6omu zeHepamopis (Ki/ab-
Kicmb mensomu, wo eudiisiembcsi nid yac pobomu zeHepamopig y npumi-
WeHHs, sAKe nidas2ae 3axucmy, i 4Ky gidHeceHo 0o oduHuyi macu AYC, sik
npasu./o, 8Kayrms y mexXHiuHil dokymeHmayii Ha ceHepamop), k/xc-kel;

S - naowa ozopodicysanbHUx KOHCMPYKYIll npumMiujeHHs, wo 3a-
xuwjaemucs (cyma njiaow nogepxHi cmiH, nidz102u ma cmesi NPpUMIiujeHHs),
M2,

Haodauwkosuli muck y HecepMmemuyHUX NPUMIWEHHSAX 8UHAYAIOMb
3a popMmMyn0m10:

P=k-A, (4.6)

de A - 6e3po3mipHuUli napamemp, SKUll po3paxos8yroms 3a hopMy10H0:

A=11310"[1-4, 4107 2 Feanr | T . (4.7)
|4 0
]: MAYC ;
V- Teanr

k, n — koegpiyienmu, wo cknadarwms:

akuwo 0,01 <As<12 k=20kllIA n=17;

AKwo A > 1,2 k=32kIIA, n=20.2.

Axkwo napamemp A < 0,01, po3paxyHOK MUCKYy HE 8UKOHYHMb md
88AMXAEMbCS, WO YCMAaHO08Ka 8idnogidae 8umo3si By < Papan.

IIpukaad po3paxyHky asmomamu4vHoi cucmemu aepo30/1bHO20 NO-
JHCEeHC02ACIHHA NPUMIWEHHS KabesabHO20 myHear. Po3amipu npumiujeHHS,
wo nidasizae 3axucmy: doexcuHa A =50 M, wupuHa - B =45m, eucoma

H = 4,2 m. [locmitiHo 810Kpumux npopi3ié HeMae.
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Po3e’a30k.
06’em npumiweHHs, ujo 3axudemuCcsi, CMAHO8UMb

V'=50-4,5-4,2 =945 M3

Koegiyiecnmu 3 pigusinns (4.1) Habysaromb makux 3HAYEHb:

— OCKIi/IbKU 8UCOma npumiujeHHsl He nepesuwye 5 M, mo koegiyieHm
K:=115;

— 3Ha4eHHA BIOHOCHOI [HMeHcusHocmi nodasaHHs aeposoa U”
obupaemo 3a maba. 4.1. 3 ypaxy8aHHAM mMo20, Wo 0151 2epMemuyH020
npumiujeHHs1 6 = 0, 3HayeHHus1 U™ = 0,005. Koegiyienm K, sionosidHo do
supa3sy (4.2), dopisHtoe

K, =1+0,005-6=1,03;

- Koeiyienm Kz dsa5 kabesbHux cnopyd dopisHioe K 3 =1,5;

- 8UX00514U 3 MO020, Wo Kabesi po3maulo8aHi 8 20pU30HMAbHILL
naowuHi, koegiyienm K 4= 1.

3HAYEHHS HOPpMAMUBHOI 802He2acHoi 3damHocmi aepo30.10 dopis-
Hioe 0,05 ke'mM 3 0451 802HezacHUX aepo30Ji8, W0 ymeopoiombsbcs nid 4ac
pobomu zeHepamopis cepii AI'C (cepmugikosaHux 8 YKpaiHi).

Cymapua maca 3apsady AYC, Heo6XIiOHa 0151 2ACIHHA Noxcexcl 8 Ka-
6e/1bHOMY myHesl, 0OPIBHIOE:

M,y =1,151,03-1,5-1-945-0,05 = 90,668 Ke.

A 3axucmy kabesabH020 MyHE/0 3aCMOCYEMO 2eHepamopu MapKu
AI'C-7/2; maca 3apsady AYC, wjo micmumbscsi 8 00HOMy 2eHepamopi, dopis-
HIoe 6,7 ka. Todi, 32i0HO0 3 supa3om (4.4), 0415 cmeopeHHS 802He2aCHOI
KOHYeHmpayii y npumiujeHHi HeobxidHo 3acmocyeamu 14 2enepamopis.

/Jlns 8u3HaveHHs1 nopsi0Ky npueedeHHs 8 Jilo 2eHepamopie Heoob-
XIOHO po3paxysamu 3HA4€HHA HA0AUWKO08020 MUCKY 3a hopmyoio (4.5)

3 ypaxyB8aHHsIM mMo020, WO 6Ci 2eHepamopu cnpaybo8yrms 00HOYACHO I
mpueasicmb po6omu 00HO20 2eHepamopa cMaHo8uMbs 24 ¢; makum YUHOM,
yac pobomu 8ciei ycmaHO8KU Tcanr= 24 ¢. 3 mexXHIMHUX Xapakmepucmuk 2e-
Hepamopa AI'C-7/2 maemo menso8udizieHHs nid yac pobomu ceHepamopa
Qrea = 25500 Kk/lxc; 3 ypaxy8aHHsM macu 2eHepamopa numome mensosu-
disieHHs1 6yde dopigHIO8AMU:

_ Oa 25500

m

0

=3806 K/[xc-ka1.

I'BA 2
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[l1owy 020p00xHcy8aAbHUX KOHCMPYKYIU NPUMIWEeHHS 3HAldeMo 3
gupasy:

S=2-[4-B+H-(A+B)]=2-[50-4,5+4,2-(50+4,5)|=907,8 M2
YmouHtoemo macy AYC, sika 3Haxodumbucs 8 14 ceHepamopax:
M,yc=Nm 5, =14-6,7 =93,8 Ka.

Haodauwxkosuii muck y npumiweHHi nid uac po6omu 14 zenepamopis
6yde dopisHweamu:

p = 20265-3806-93,8 l—exp(— 0,0114.—907’8'24j ~0,1004 kla.
907,824 945

Po3paxosaHe 3HA4€HHA HA0AUWKOBO20 MUCKY HE Nepesuulye apa-
HUYHO20 3HAYEHHS1 MUCKY, 3a 51K020 8idbysaemuvcs pylHysaHHs 6ydige-
AbHUX KOHCmpYKYIl P ;p=2+4 klla. I1id yvac po6omu ycmaHo8KU MOX}CHA ne-
pedbavamu 00HO4ACHULI 3anyCK 8Cix 2eHepamopis.

4.7 TexHiyHe yTPUMAHHA U €eKCILIyaTaLisi CACTEM aep030JIbHO-
ro MmoXeoraciHHsa

TexHiune o6cayzogysanHss CAIII' peenameHmMyemucs 0epHasHUM
cmaHdapmom Ykpainu [7]. OcHogsHUMU 8udamu 06C/1y208Y8AHHS CUCMEM
8KA3AHO20 MUNy € WomudicHesge U WOoMICSYHe MeXHIYHe 00C1Y208Y8aAHHSL.

Y pamkax  npoeedeHHs WOmMuicHe8020  06C/1Y208Y8AHHS
0608°3K08UM € NpO8edeHHsI HACMYNHUX 30x00i8:

— 308HIWHIU 02450 yisocmi npuaadie | ocHaujeHHs (HAsIBHICMb
NnJa0M6 HA WUMAx eAeKmMpOoHCUBAEHHS U m.n.);

— nepegipka npaye3z0amHOcmi MexHIYHUX 3acob6is, sIKIi 8x00simb 00
cKaady cucmem;

— nepegipka Uyiiocmi e1eKMpPUYHUX Mepexc 3anycKy 2eHepamopis
802HE20CHO20 Aep0o30.1K.

llJomicsiuHe mexHIYHe 00C/1Y208Y8AHHS CUCMEM AepOo30/bH020 NO-
JHCENHCO2ACIHHS BKAKOUAE NepesipKy:

— 8e/IUMUHU HANpyau HCUB8/1eHHS;

— npaye3damHocmi npucmporw asmoMamu4Ho20 BK/AKYEHHS pe3ep-
8HO20 HCUB/EHHS,;

— Mepexc 610KY8aHHS, CU2HAAI3ayil, 3axucmy;
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— HAO0X00MCEeHHS CUSHAJ/II8 MpUBo2U HA NPUUMA/AbHO-KOHMPOJAbHUU
npuao nio yac iMimayii ywko0#CeHHs1 3a3HAYEHUX MEPEKC;

— npaye3damHocmi npuaadie NOXCexiCHoI cuzHaAi3ayii ma npucmpois
3anycky I'BA 8idnogidHo do eumo2 mexHIiuHOI doKyMeHmayii Ha 3a3Ha4e-

HI 3aco6u.

llicas 3akinyenHs1 pobomu I'BA sidkpusamu deepi 0151 npogimpio-
8AHHS NPpUMIUjeHHA 00380489€MbCS He paHiwe, Hixc yepe3 10 xeuiuH, a
donyck y npumiujeHHs1 00380/15€MbCA NiC/A51 NPOBIMPIOBAHHA MdA 3HU-
JHCEeHHS1 KOHYeHmpayii aepo3o110 U sudumocmi He MeHule HidxC Yyepe3 5-6 c.
Jonyckaembcsi 04151 npog8impro8aHHA 8UKOpUCMO8Y8AMU NEPecy8HIi 8€H-
MuAsYitiHI yCMAaHo8KuU.

llicas ocidaHHA aep0o30J110 y npuMiljeHHI He0bXi0HO nposecmu 80-
Js102e npubupaHHs (b6axcaHo nidkucieHow 800ow 3 pisHem pH =4-5).
[IpayieHuku no8UHHI 3acmocogygamu 2yMo8i pykaguyl, 3axXUcHI OKyAspu
i pecnipamopu muny «lleatocmok-200».

Ymuunizayis ceHepamopie 802He2acHO20 aepo30J10, SKI 810CAyHCUAU
ceill cmpok ekcnayamayii, npogodumucsi 8i0n08i0HO 00 MexHIYHOI OOKY-
MeHmayii nionpuemcmea-eupoobHUKaA.

Cucmemu aepo30/1bH020 NOHEHCO2ACIHHA NOBUHHI 6ymu 3a6e3neye-
HI 100 %, cmoco8HO po3paxyHKoeoi kinbkocmi, 3anacom 'BA. Y eunadky
3axucmy 0eKi/IbKOX npumiujeHb 00H020 NIONPUEMCMBA OKpeMuMu CUuc-
memamu 3anac 2eHepamopie 8U3HAYAEMbCS 3 PO3PAXYHKY HEe MeHule
100 % 3amiHu 2eHepamopigé KOXCH020 muny y npumiweHHl, de 8CmMaHos-
seHo CAIIT 3 HalibinbWOoK iIXHLOI Ki/bKICMIO.

36epizaHHs 3anacy I'BA 30iticHioembcst 8i0nog8idHo 0o 8umMo2 HOp-
MamueHoi U mexHiYHOoI doKymeHmayii Ha Hux. 3anac zeHepamopig Modice
3b6epicamucsi Ha ckAadax nionpuemMcmas, yCmaHos I opeauizayit, sAKi 30itic-
HIotomb 06cayzo8ysanus CAIIT 06’ekma, wjo 3axuujaemucs, 3a yMo8u Mo-
HCAUBOCMI ONEpamMu8HOi 00CMaskKu 2eHepamopie Ha 06 €Km.

KoOHTpOJIbHI NUTaHHA 40 po3ainy 4

1.  Poskpumu nepedymMo8u CMBOPEHHS CUCMeM aepo30/bH0O20
NOXMCENHCO2ACIHHAL.

2.  [Jlna eaciHHA AKUX pe4o8UH I mamepiaaié He MO}CHA 3aCmoco-
8y8amu cucmemu aepo30/AbH020 NOHCEHCO2ACIHHA?

3. Aki enemenmu 8xo00s1mu 0o cK/1ady a8MOMAMU4YHUX cucmem de-
PO30/1bHO20 NOHCEHCO2ACIHHA?

4. Y yomy nossizae npuHyun po6omu 2eHepamopa 802He2acHO20
aepo30.110?
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5. Po3kpumu mexaHi3M 802He2acHoI dii aepo30.11.
6. Bkascimb ocHOBHI 3axX00uU WOMICSIYHO20 MEXHIYHO20 06C./1y20-
8YBAHHS CUCMEM Aep030/AbH020 NOHCEHCO2ACIHHS.

JlitepaTtypa Ao po3ainy 4

1. BoHdapeHnko C.M. 3acmocysaHHs1 2eHepamopie 802HE2ACHO20 AepPO30J1i0 Y
CK/Aadi asmomMamu4HuUx YyCMAaHOB80K NOHEHCO2ACIHHSA, NUMAHHS

MaAMeMamu4Ho20 MOOeaH8AHHSL.

2. Abpamos F0.0. CyuacHi 3acobu 06’emHo20 noxcexcozacinus / F0.0. Abpamos,
C.M. boHdapenko, B.Il. Cadkosuli. - Xapkie:AI'3 Ykpainu, 2005. - 148 c.
3./IBH B.2.5-56:2014 Cucmemu npomunoxiceicHo203axucmy

4. /ICTY 4490:2005 IoxcexcHa mexHika. YcmaHo8KU agmomamu4Hi
aepo30/1bH020 NOXCEHC02ACiHHA. [[poekmy8aHHs, MOHMYBAHHA MA

ekcnayamysaHHs. TexXHIYHI sumozu
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PO3A1J1 5. ABTOMATHUYHI CUCTEMU INIOKEXKOT'ACIHHA
3 'EJIEYTBOPIOIOYHUMH CIIOJIYKAMH

Jo asmomamuyHux cucmem NOMICeHco2aciHHA 3 2e/eymeoprHYUMU
cnoaykamu gioHocumwcst 061adHaHHs1 «BRAND KITCHEN SAFE».

Cucmema po3pobseHa 0151 2aCiHHS 3A20PSHHA Jcupis, 0.1u8, meep-
dux 20pr4UX pevy08UH HA 06 €EKMAx 2pomMadcbko20 Xap4ysaHHsi, 8 kage,
pecmopaHax 1 npomucaosux KyxHsax. 06’eckmamu ii 3axucmy € nosepxHi
nJaum, MaHaa/au, Ckogopodu, epuJl, ne4vi, Piibmpu 8UMANHUX 30HMI8 I ne-
pexodu 8UMSIHCHUX KAHAI8.

KoHcmpykmueHo cucmema ckaadaemuvcss 3 MOOYASL NOHCEHCOSACIHHS,
p03n00iab4020 mpyb6onpoeody 3 HACAOKAMU, CUCMEMU 8USI8/1€HHS ma Nny-
cky. [lo cknady cucmemu 8xo0umbs M0dY./1b 3 00HUM NYCKOBUM OA/10HOM 1
60a/10HOM, 3aN0BHEHUM 802HE2ACHOK Pevy08UHOK Macoro 10 k2, ma es1ek-
mpu4Ha abo MexaHiuHa (Mmpocosd) cucmema 8usi8/1€HHS NONHCENHCI MA NYCKY.

Y cucmemax 3 enekKmpu4HUM Nyckom 051 8USI8/AEHHSI NONCEXCI 3a-
CmMoco8yrmuvCsi mens081 JAIHIUHI noxcexcHi cnosiwjysaui (mepmokabesn),
SIKI NpoK/1adaromscst Ha0 3aXujeHUMU NOBEPXHAMU. 3 021510y HA BUCOKI
3HA4eHHs po604UX memnepamyp y 30HI, AKa 3axXuaembCcsl, 3a38uyatl 3a-
CmMoco8yrmuvCcsi mens108i AIHIUHI noxcexcHi cnosiuwjysaui cepii TC (mepmo-
Kabesv), Hanpukaad supobHuymaa «Safe Fire Detection» (CLLA).

Y cucmemax 3 mexauiyHuM (Mpoco8uM) 8UsI8A€HHAM NOHCEHCI MA Ny-
CKOM SIK demeKmopu 3acmocog8yromubCsi mepmovyymausi abo /1e2Konaaski
3amku. I[Ipu nepesuujeHHi nopozosoi memnepamypu (memnepamypu pyt-
HYB8aHHS KO/16U a60 n/1asKoi ecmasKku) 8i06ysaemuvcsi pylUHy8aHHs deme-
Kmopa mpocogoi cucmeMu i aHMadxc, ympumy8aHuli mpoco8or Cucmemor,
nadae Ha MeXaHIYHUU nyckay, AKuli npugsodums y 0ito 3anipHo-nyckosull
npucmpiti nycko8o20 6a/10Ha 3 2a30M-8umuckysavem. I’ az-eumuckysay no
pyKasy 8UcoK0o20 mucky Ha0xo0ums 0o 6a/10HA 3 802HE2ACHOK) PeY08U-

HOHK, NiC/51 Y020 B02HE2ACHA PEYOBUHA Yepe3 8UNYCKHUL npucmpiil Hao-
xX00umb y po3nodinvuulli mpybonposid i dasi yepe3 Hacadku nodaemuvcs
HAa NOBEpPXHI0, WO 3aXUUAEMbCAL.

Y cucmemax i3 mpocogum (mMexaHIYHUM) nycka4em MoxcAu8a ycma-
HO8KA OJUCMAHYIUHO20 pYy4HO20 AKMUBAMOpd, SIKUU 8CMAHOB/AHEMBCS HA
wsxax esakyayii. Taka cucmema € NOBHICMK ABMOHOMHOI | He BUMA2A€
doicepes HcuB.1eHHs.

AK B802HezacHa pevoB8UHA 3ACMOCOBYEMbLCS BO2ZHE2ACHA CNOJAYKA
Prevento®, eupo6Huymesa gipmu «Febbex International GmbH» (Himeu-
yuHa). /[lo ckaady eozHezdacHOi pevo8UHU 8X0051Mb hoJimep (noaiakpu-
s08a kucaoma NA), opearivHi coal, 32yujy8ay, siki npu 83aemodii 3 800010

ymeoprmop 2eb.
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Oxo0.100%cy8abHI xapakmepucmuku 2eato Prevento e 20 pasie ne-
pesuwyroms 0X0/100X4CY8a/1bHI Xapakmepucmuku 80du. B’sa3kicmb zesio
npugodums 0o 6i1bW MpuBa/snoz0 ma SIKICHO20 egekmy 0X0/100HCeHHS,
o0bMedxcye docmyn KUCHI0, 3an06ied€ NOWUPEeHHK NOAYM S | BUHUKHEHHIO
no8MopH020 3a20psAHHA. TepmiuHUll po3kaad zeaw Prevento nacmae 3a
memnepamypu 240 °C, ase Hebe3neuHi npodykmu po3nady eidcymui. BiH
He € Heb6e3neyHUM 015 300p08’s N0duHU. Micys, Ha IKI nompanue 2esb,
npoMu8armMbscs 800010 I NPOMUPAOMbCS 2AHYIPKO Hacyxo. 'ocmpa opa-
JIbHA MOKCcUYHicms — 6iavwe 7000 me/k2, 8iH He N0OOPA3HIOE WKIPY 1 cAU-
3081 060/10HKU. 36epizatomb 802He2AcHY choJyKy Prevento e cepmemuvy-
Hill eMHOCMi 3a memnepamypu 8id +5 °C do +50 °C. Hozo gidkaadeHHs y
mpy6onpogodax I Hacadkax 8UHUKAKWMb MIAbKU 8I0 nepecuxaHHs Heeu-
da/ieHux 3aAUWKI8 nicAs cnpaybo8y8AHHS CUCMEMU.

Cucmemu J/10KA/bHO20 NONMCEHCO2ACIHHSA KYXOHH020 00/100HAHHA
«BRAND KITCHEN SAFE» maromb HACMYNHI MeXHIYHI Xapakmepucmuku:

- Maca eozHezacHoi pevosuHu 10 abo 20 ke 3a.s1excHo 8id modesai
06/100HAHHS;

- pecypc cnpaybo08y8aHb Npoms20M MepMiHy ekcnayamayii — He
MeHue 5 pasis;

- 4ac cnpaybo8y8aHb NPOMA20M MepPMIHYy ekchayamayii — He MeHWe
5¢;

— 802Hez2acHa 30amHicmb 00H020 Hacadka (nid 4ac 2aciHHA NA0CKUX
nogepxoHsv) do 1 m 2;

— MAKCUMA/bHA KibKicmb Hacadkie 8 abo 16 3asedxcHo 8id modeni
00/100HAHHS;

— MAKCUMA/1bHA 008XCUHA p03n00i/ibHO20 mpy6onposody - 20 abo
24 m 3a1excHO 810 Modesi 061a0HAHHS.

3anipHo-nyckosull npucmpiii MOHMYEMbCS HA 20P/108UHY NYCKOBO-
20 6a/10HA I NPU3HAYAEMbCS 015 3aN00I2AHHA 8UX0AJY 2a3Y-8UMUCKY8a4d
8 Uep2080My pexcumi ma tio2zo nodayi npu cnpaybo8y8aHHI 8i0 MexXaHiu-
Hoi abo esleKMpU4HOi cucmemu 8UsI8/AEHHS 3A20PSIHHS [ NYCKY.

3a yHKYIOHANbHUM NPUIHAYEHHSAM | KOHCMPYKMUBHUM BUKOHAH-
Ham 3IIIl gidHocumbcsi do 3anipHOi apmamypu KAAnaHHO20 muny, wo
npayroe 8id eHepeaii po604o20 cepedoguuia, 3 BUKOPUCMAHHAM NYCKOBUX
npucmpois, wjo npaywrwms 8i0 308HIWHIX dixcepen (MexaHiuHo20 abo
e/1eKmpu4Ho20).

Ycepeduni kopnyca 3III1 po3miweHull YeHMpa/abHUll KAANnaH, 8u-
KOHAHUlU y 8u2/a5101 nNopwHs, 3 60kosumu (Kiavyesumu) i mopyesumu
ywinbHw8avamMu, 30amHull nepemiyamucs nid dieto pi3Huyi muckie ce-
pedosuwa y3008c oci Kopnyca.
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Puc. 5.1 - TunoBa cxema CUCTEMHU 3 MEXaHIiYHUM CIIOCOOGOM BUABJ/IEHHSA i MYCKY:

1 - M00dyab; 2 - po3nodinbHulli mpy6onposid i3 Hacadkamu; 3 - mpocosa cucmema 3
demekmopamu; 4 - ducmaHyitiHull pyyHuti akmusamop; 5 - mpocosa cucmema ducma-
HYIlIHO20 py4HO20 akmusamopa; 6 — 8UMSANCHUU 30HM; 7 - PiAbmMp 8UMSIHCHO20 HA-
Kpumms; 8 - sumsicHull kaHas; 9, 10, 11 — KyxoHHe 06.1a0HAHHS

Puc. 5.2 - 3ara/ibHU# BUIJIA[, JeTEKTOpa 3 Puc. 5.3 - 3ara/ibHUM BUTJISA/,

TEPMOYYT/INBHUM 3aMKOM: AE€TEKTOPpa 3 JICTKOIIJ/IABKHM

1 - Kopnyc; 2 - ecmaska; 3 - mepMouym.auea Ko- 3aMKOM:

A16a; 4 — niomuckHull 26UHmM Koa6u; 5 - komnen- 1 - naacmuHa; 2 - naagka ecmaska
camop Koabu; 6 - Kiibye 015 KpinJaeHHs mpoca;
7 — KpinsieHHs Kiavysi; 8 — 601m
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“ge,  OCHOBHWIA TPOC

OCHOBHWIA TpOC

Puc. 5.4 - MoHTaX TpoCo-
BOI CICTEMH JeTeKTopa 3
TEPMOYYTJIUBHM 3aMKOM

I «yTpuUMyBasnbHa neTns»
JOBXWHa - min 180 mm
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Puc. 5.5 - Bygosa i ra6apuTHi po3mipu moayss BKS-10-1-MT

1 - wadga; 2 - 6a10H nyckosull 3 2a30M-8umuckaveM; 3 — 6a/10H i3 B02HE2ACHOIO pe-
Y08UHOMW; 4 - pyuHUll nyckay; 5 - mpybka nHesMo3anycKy; 6 — pykag 8Ucoko20 muc-
Ky; 7 — Ky/1bo8ull kpaH; 8 — dpeHadcHull kaanaH; 9 — sunyckHuil nampy6ok; 10 - 3a-
anywka; 11 - kabeavHull 86id; 12 — KpinuivHi pemeHi 6a10Hie; 13 — KpoHWMelHU
KpinsaeHHsi modyas; 14 — mexaHiuHull nyckay; 15 - eadcinb ducmanyiiiHo2o py4Ho20
akmueamopa; 16 — mpy6Huti egid; 17 - saHmaxic HamsaxcHull
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Y uepzosomy pedxcumi nid mMuckom 2aszy-eumuckavyd 3HAX00sAMbCs
Kamepu Had i nid yeHMpa/abHUM KAanaHoM. PisHicmb muckie 3abe3neyvy-
emMbcsl wepes dpocebHUll omeip y YeHmpa/abHoMy kaanaHi. 'epmemu3syio-
ye 3yCuJ/s, ujo 3a6e3ne4ye NpumucHeHHs1 mopyesoz2o ywi/ibHoeaua 0o
cidsa kopnyca, CmeopreEMbCs 3d pAXYHOK PI3HUYI NAI0W, HA SKI 8NAUBAE
MUCK 38epXxy I 3HU3Y YeHMpa/1bHO20 KAANnAaHd.
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NPEJMETHU NOKAXKYUK

Aepo30.1b 8o2Hez2acHUll
Aneopumm pobomu asmomamuy-
HUX YCMAHOB0K 24308020 NoXce-
HCO2ACIHHA

bamapes noxcexcozaciHHA
BozHezacHa 30amHicmb nopoulKis
BodoscusunvHuk asmomamuyHutl
BodoocusuabHuk ocHo8HUl

By3os 3anycky eaekmpuvHulti
By3zon 3anycky mepmomexaHiu-
Hutl

By3os 3anycky mepmoximiuHutl
Bysos ynpaeniHHsa

l'a3-Hocitl

l'enepamop eo0zHezacHoz2o aepo-
304110

'enepamop e0z2HezacHo2o0 aepo-
30110 NepeHoCHUl

I'eHepamop niHu

lon08ka asmomamu4Haoas 8u-
nycky 3apsidy 'AB3
l'onoeka-3ameop '3CM

Lozamop

3aMmMoK seekonaaskull

3powysay4 dpeH4epHUll

3powysa4 cnpuHK/1epHull

Kaanan

Kpan i3 maaum omeopom

Kpan waposuli

MaHomemp

Mepedsica po3nodinbua

llrowa po3paxyHkosa

Ilopowok 8ozHezacHutl

Ilpucmpiii sunyckHultl

[Ipucmpiii 3anipHo-nyckosutl
IIpucmpiii nyckosultl

IIpucmpiii po3nodianvyutl
PeuosuHa 2azosa sozHezacHa
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Pobom noocedxcHuil
PospaxyHnok ACT'TI

Po3pidacysay inepmHuii
CueHanizamop mucky

Cucmema asmomMamu4Ha 800sIHO20
NOJMCEHCO2ACIHHS

Cucmema asmomMamu4yHd 24d308020
NOXMCEeHCO2ACIHHA

Cucmema asmomamu4Ha NiHHO20
NOJXMCEeHCO2ACIHHS

Cucmema asmomamuyvHa NOPoOU-
K0B020 NOMCEHCO02ACIHHS

Cucmema agmMoOHOMHA NOPOWKO-
8020 NOMNCEHCO2ACIHHS

Cucmema aepo30/1bH020 NOHCENHCO-
20CIHHSA

Cucmema 2emepoz2eHHa

Cucmema 3 a1agpemHuUM cmeoa10M
Cucmema noocexncocaciHis 3 2a30-
2eHepyr4uM e/semMeHmom

Cucmema noocexnco2aciHHs 3aKa-
4y8a/IbHO20 muny

Cucmema nodcexncocaciHHs MoOHKO-
pO3NU/EHOI0 800010

Cucmema cnOHyKa/bHA

Cnosyka aepo3os1eymeoproryad
Cymiw 2a30aep030/1b6HA
YcmaHoeka 2a308020 nojcexcoza-
CIHHSA 3 e/1IeKMPUYHUM NYCKOM
YcmaHoska 2a308020 noicexcoza-
CIHHA 13 NHEBMAMUYHUM NYCKOM
YcmaHoeka 2a308020 noojcexcoza-
CIHHS1 MOJY/1bHA

Ycmanoeka i3 mpocogum nyckom
YemaHoeka 3 yeHmpasizogaHum
36epicaHHAM 2a3y

Xn1a0oH



271



HaeuasvHe sUdaHHSA

AnTOWKIH Os1ekciii AHamozitioguy
bonaapeHkKo Cepeiti Mukoaatiosuu
JepeB’ssHKO Os1ekcaHdp AHamoaiiioguy
AypeeB Bsiuecnae Osekcandposuu
KoToB AHdpili 'eHHadiliosuy
JIntBak OsekcaHdp Mukosaiioguu
Mypin Muxatisio Mukoaatioguu

TexHiyHuill pedakmop:
MapkoB O.1ez OsekcaHdposuy

CYYACHI 3ACObH ABTOMATHYHOTI'O ITOKEXKOI'ACIHHA

Haeuya/bHUll NOCiOHUK

IidnucaHno do dpyky 25.09.18. Dopmam 60x84/16.
Hanip 80 2/m2. Ym.0pyk. apk. 10,0
Tupasc 300 npum. Bud. Ne 122/18. 06.4.eud apk. 7,2
Cexkmop pedakyiiiHo-eudasHu4oi disiibHocmi
HayionaabHoz2o yHI8epcumemy yugisibHo20 3axucmy YKpaiHu
61023, M. Xapkis, aya. YepHuwescvka, 94

www.nuczu.edu.ua




HAILIIOHAJIbHUA YHIBEPCUTET LIUBLJIbHOT'O 3AXUCTY YKPATHHU

Jlinensia: Hakasz MOH Ykpainu Big 17.02.2017 Ne 33-a1
Hae4asvHuil 3ak1ad euwjoi oceimu comye ¢haxisyie 015 niopo3diiie
JACHC Ykpainu ma nionpuemcma ycix hopm 8.1acHOCMi

Ta iHXKeHepis

CnenjiaabHiCTh Cneniajizanisa 3;22);(?(;:::;?414
(057) 707-34-31
Exourorisa *Exo.102iuHa 6e3neka +38-067-422-96-63
. +38-066-738-40-14
*OxopoHa npayi +38-063-772-91-75
HusinvHull 3axucm +38-099-620-10-25
LluBiibHA *YnpasniHHs y cpepi yuginbHo2o 3axucmy :;:. 3)23:2675_-5771_-:58
Gesneka eTesexomyHIKayiliHi cucmemu 8 ynpas/iiHH .+38-093-312-37-12
elHiceHepHe  3ab6e3neyeHHs — canepHux,
nipomexHivHUx ma aubyxosux pobim :gg:gzgggg:gz:;g
T T (057) 704-14-31
ypusm YpusH +38-095-693-05-03
Ximiuni +38-093-682-13-88
TeXHOJIOrii ePadiayiiiHutl ma ximMivyHuil 3axucm +38-095-927-58-00

+38-093-354-92-42

eExcmpemanvHa (057) 707-34-60
IIcuxoJiorisa ma Kpu308d ncuxo.102is +38-093-312-35-40
*Po6oma 3 nepcoHasom +38-093-406-84-36
-;lgggﬁig if:;c};(;fmoro 6e3neKor (057) 707-34-80
eAemomamuyHi cucmemu NOHCEHCHOI +38-067-571-90-10
ma mexHo/1021YHOI 6e3neku +38-063-776-80-59
IoxkexxHa " - 38-067-900-47-52
Gesmeka eAydum noscedxcHoi ma mexHozeHHoi 6e3neku
ellosicescozaciniss ma agapiiiHo-pssmysaaykB8-095-927-58-00
pobomu +38-099-184-87-22
eExcnepm 6ydigenvHutl 3 nosxcexcHoi +38-063-249-80-00
ma mexHoz2eHHoi 6e3neKu +38-093-354-92-42
l'ly6J1.1qu eJlepoicasHe  ynpasiHHA y chepil(057) 704-14-81
yHpaB/IHHA Ta Yusi/ibHO20 3axucmy +38-066-251-53-19
aaMiHiCTpyBaHHA
TexHoutorii (057) 707-34-31
3axXucTy eTexHozeHnHO-eKo10214Ha 6e3neka +38-067-422-96-63
HaBKOJIMIIHbOTO +38-066-738-40-14
cepeJoBHUILA +38-063-772-91-75

3do6yeaui euwjoi oceimu mawmes MOMHCAUBICMb
Hasyamuce Ha eilicbkoeill Kagedpi nidecomoeku

ogbiyepis 3anacy

K.T. +38-063-104-92-35; +38-067-903-12-36; +38-095-476-

49-10
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