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3MICT

1 ®I3HYHI BJACTHBOCTI HA®TOIIPOAYKTIB...

1.1 T'ycruna.

1.2 Bs3kicts,

1.3 BunapoByBauus HaTONPOYKTIB.

1.4 @pakuiiiauii cknan. ...

1.5 HosxexoHebe3nedHiCTs i BUOYXO!

1.6 T'panu4HO JOMYCTHMi KOHUEHTpALT mapis
HadTONPOAYKTIB y aTMOChHEpPHOMY MOBITPi

7 Temneparypa 3aCTHraHHSI.

8 TerioeMHICTS. .

9 TernnonpoBinHicTs.

i
1
1
1.10 Tennora 3ropaHsi.
1.11 Okranose uucio
1.12 IeraHoBe 4ucIO
1.13 [TienexkTpuuni BIaCTHBOCT.
1.14 Tpuknau po3paxyHKiB. .
2 BABHAYEHHS OB’€MIB 35EPIT AHHSA
HA®TONPAYKTIB I TEXHIKO-EKOHOMIYHE
OBI'PYHTYBAHHSA BUEOPY PE3EPBYAPIB
JUIA IXHBOT'O 3BEPITAHHSA. ..........................
2.1 BusHaueHHs 06°eMiB pesepByapHHX
napkis Hadgrobas. ...
2.2 TexniuHa XapaKTEPHCTHKA Pe3epByapis

Hadrobas.

2.3 Texuiko- yi
BubOpY THIB pe3epByapiB uis 30epiranus
HadTONPOAYKTIB. ...

2.4 TIpukiiaam po3paxyHKis.

3 TEPATOPIi TA 30HU HA®TOBA3....
3.1 Bumoru 10 TepuTOpii pe3epByapHuX napkis
3.2 Teputopis pe3epByapHuX napkis HagTo6a3.
3.3 TIpukiiaan po3paxyHKis.
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O/IHOYACHE NPOBE/ICHHS ONEPALli 13 3aKa4yBaHH 1 BI/IKATYBaHHS
HadTONPOIYKTIB, 3aUMIICHHA i BUnaNeHHA ocamy i T. in. OpHo-
TpyGHY 068 53Ky 3aCTOCOBYIOTE Ha THMYACOBHX CKJIAIAX, A TAKOXK

JUIs pe3epByapiB HEBEHKO eMHOCTI i PO3/iaBANBHUX pesepByapis
3a HEBENMKO npofykrHBHOCTI Bujayi. Ha Texuonormmiit cxemi
1OKasyloTh MicleBi onopu: 3acysu, 3BOPOTHi Kiananu, ¢pitbtpy,
JHYHIIBHAKA PIZIHHH, KOMIICHCATOPH, PErYJIATOPH THCKY 1 T. iH.

Ha nixcrasi remepanbhoro miamy i Texonoriunoi cxemu
CKIIaJIaloTh TeXHONOrunmiA mnan. Ile TexHonoriuHa cxema, 1o
HaHeceHa y MacmTabi Ha renepanbhuii mian. Ha mincrasi texuo-
JIOTiMHOrO IUIaHy JUIsi KOXHOTO TPYGOIPOBOY CKIAjiaioTh IPO-
(inb Tpacu, 3a JONMOMOrOI0 SKOTO BH3HAYAIOTHL JOBXKHHH TPYGO-
npoBoie i reonesuuni nosuauku. Kpim Toro, 3a 10momororo Tex-
HOJIOFiMHOTO TLIaHy MOJKHA BU3HAYHTH 0OCAT 3eMIAHUX POGiT npu
npoKnajaHni TpyOONnpoBOsiB, ncp(.mpm-u PoGOTy BCMOKTYBAlb-
HUX TPYOOIPOBOIB, BU3HAUHTH “MEPTBI” 3aIMIIKH HAdTONPOY-
KTiB y TpyGonposojiax, 3Haiitn iMoBipHe Micue BUTOKIB HadTO-
TPOJIYKTIB, MICLs CKYIYCHb BOMH 1 T. iH.

Texuonoriuamii po3paxyHox -rpyﬁouponogi.a TPOBOMIATH BH-
XOSH 3 MAKCHMAIbHIX BUTPAT NPHIMATBHO-PO31ABABHIX MPH-
CTPOiB HAQTOBUX NPUYANIB, 3ATBHUYHHX | aBTOMOOUILHUX eCTa-
Kajl, 3a1aHOT IIPOIYKTHBHOCTI (BaHTaXO000iry).

Po3paxyHOK HarHiraabHHX TPYGOIPOBOIB BEAYTh 3a MiHiMa-
JILHOIO TEMIICPATYPOIo HadTONPOAYKTY (IIPH MAKCHMANBLHHUX 3HA-
HEHHSIX B’S3KOCTI 1 IyCTHHM HAQTONPOYKTIB) /1s HAMGUIbI Bij-
JIJICHAX i BUCOKO PO3TAIIOBAHHX TOYOK TPYBOIPOBIIHOT KOMyHi-
Kaulif, mpH HBOMY BPaXOBYIOTh MaKCHMAIbHUIT piBeHb HadTONPO-
JlyKTiB y pesepByapax.

BCMOKTYBAJIbHUX JIiHili HACOCIB MpH HepekadyBaHHi CBiT-
1HX HA(TONPOIYKTIB NPOBOAATE NEPEBIPKY 3a HANGLILIIMM THC-
KOM HAaCHYCHHX 11apiB, BUXO/AYM 3 YMOBH, 1[0 3ATHIIKOBUH THCK
y Gyab-sikiii Touni TpyGonposomy mae Gyt GinbiIuM 32 THCK Ha-
CHYCHHX NapiB HaTOMPOIYKTY 32 MAKCHMANBHOI TEMIIEpaTypH
nepekauyBaHHs. BcMOKTYBalbHI TpyGOIPOBOIH ISl TEMHHX Had)-
TONPOJYKTIB PO3PAXOBYIOTh 32 MAKCUMAIILHOIO B’SI3KICTIO.

BHYTpilHEOCKIAACHK] TPYGONPOBO/H NPALIOIOTH NEPIOHIHO,
TOMY CIIJi MATH Ha yBasi, mo npu BHKOHAHH] TEXHOIIOITIHHX OIIe-
pauiii ozuH i Toif camuit TpyGonposin Mosxe Gyru sK HarHiTaib-
HUM, TAK | BOMOKTYBAJIbHHM.
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Hiamerpu TpyOONIPOBOIB 3HAXO/AAT, BUXOJAYH 3 PO3PAXyHKO-
BHX 3HAa4YCHb ITPOYKTHBHOCTI i PEKOMEH/I0BAHOT LIBUIKOCTI Tepe-
KauyBaHHS HaTOMPOLYKTY.

5.2 Ocuosni popmy.u uIsi riAPaBIIYHOr0 PO3PAXYHKY
TpyGonpoBojiis

OCHOBHOIO BETHYHMHOIO JUIsl MiIPABIIMHOIO PO3PaxyHKy TPy6o-
npoBiMHUX KoMyHikaniii HadTo6as € o6’emua O abo macosa G

BUTPATA PLIMHY, SKi 3B’513aH1 MDK COGOI0 CIIBBIIHOIEHHAM
G=0p,. 1)

Ae P - PO3PAXYHKOBA IyCTHHA pinuau.

Cepenns WBHAKICTE PyXy HaTONPOAYKTY B TPYGOIpPOBOA
Moske OyTH BU3HAUYEHA 5K

- . 62)
7D’

e F— nioma nepepisy Tpy6onposoy;
D — puyrpimmiii giamerp TpyGomnpososy.
®opmyna (5.2) Moxke OyTH BHKOPHCTaHA JUIH BU3HAYCHHS Jlia-

MeTpa TpyGonpoBoty

(53)

Ae Q) - PO3PAXYHKOBA BUTPATA HATONPOLYKTY;
Wp- pexomeHioBaHa WBUIKICTL PyXy Hadronpogykry (tabiuis

1.9).

PospaxoBane 3HAYCHHS iaMeTpa 3a0KPYITIOIOTh 10 CTAHAAP-
THOTO, IIPH 1EOMY (PAKTHYHA WIBHIKICTE PYXy piaunu B TpyGo-
TPOBOJIi yTOUHIOEThCs 32 hopmyiioio (5.2).
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‘OCHOBHOI0 PO3paxyHKOBOIO (JOPMYIIOIO Uik BU3HAYCHHS BTPAT
Harnopy Ha TepTs B Tpy6onposozax € gopmyna apci-Beiicbaxa

Lw?
I =)~Ez, (5.4)

ze A - koedilieHT rigpaBIidHOro onopy;
L - noexuna TpyGoIpoBoLy;
g- TIPUCKOPEHHSI BUILHOTO Ma{iHHs.
Bpaxosytoun Bupa3 (5.2), dopmyiry ( 5.4) MoxkKHA IpEaCTABH-
TH y BUCAA

_, .80
h ,xnngs (5.5)

Kpim Brpar Hanmopy Ha Teprs, B TPYGOMpPOBiTHMX CHCTeMax
YACTHHA HAIOPY, CTBOPEHOIO HACOCAMH, BTPAYAETHCS B MICICBHX
onopax. Jlist HOOAMHOKOTO MiCIIEBOIO ONOpY BTPATH HANOPY MO-
KyTh GyTH BU3HaueHI 3a GopMyn0K0

66)

ne & - xoediieHT MICLEBOro omOpy, WO 3aIEKHTH Biji HOTO
KOHCTPYKTHBHHX 0COGIHBOCTEIE Ta PEIMY PYXy PiuHi.

OcobuBicTio TpyGonpoBiHuX KoMyHiKauili HadTobas € Te,
110 BOHH MAKTh 3HAYHY KUIBKICTh MICIICBIX OIOPIB IIPH BiJHOCHO
HeBenuKii goxuui. Ha BigMiny Bin MaricrpansHux Hadyromnpo-
BOJIiB, I BTPATH HANOpy B MICUEGBHX ONOpaX NPHHMAIOTLCS
pisanmu Bixg 1 % 110 2 % Bin BTpar Hanopy Ha TEPTs, y BHYTpil-
HBOCKITAJIChKHX TPYGOIPOBOIAX BOHH CYMYIOThCS

2

o = Zét %" (5.7)

Jie 1 - KiNbKiCTb MiCLEBHX OMOPiB;
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&; - xoediuient i-roro miciesoro onopy.

TIpn nepexauysanni pimun no TpySonposojax HeoOXigHo Ta-
KO’ BPaXOBYBATH PeNbed) MicieBocti.

Orike, CTBOPIOBAHHH HACOCAMM HAMip BUTPAYacThCA HA KOM-
MEHCAIL{IO BTPAT HANOPY HA TEPTst /i Ta BTPAT HANOPY B MicuEBHX

oropax h,,,, Ha KOMIIEHCAII{IO BTPAT CHEpPrii Ha 3MiHY MONOKEHHS
pinuuy npu pyci 1o penberomy TpyGonpooay (Ha KomneHca-
Uilo HaNopy CTOBIIA PIIHHH, 1O BIINOBIAAC PI3HAL] re0JC3HIHIX
TO3HAYOK KiHUg i mowatky TpyGompoBoxy Az (3 ypaXyBaHHAM
BHCOTH CTOBIIA PIIUHHU B Pe3epByapax).

Hyg, =hy +hyy+ Az (5.8)
abo
2 2
LWE w
H, —+Az, 5:9]
e = 5B 59

5.3 KoedinienT rixpasniunoro omopy

3aranoM koe(illieHT IifpaBIiuHOrO ONOPY 3aJEKHUTH Bif pe-
JKAMY PYXy PUIMHM, WO XapaKTepusyetbes dmuciom Peiinombica,
Ta CTaHy BHYIPILHEOI OBEPXHI TPYO, 1O XaPaKTEPU3YETLCA 110~
HATTAM TOPCTKOCTI

A=f(Reg), (5.10)

e Re - uucno Peiinounbjca;
€ - BIIHOCHA IOPCTKICTH BHYTPIMIHEOI HOBEPXHI TPYO,

=T 42 (5.11)
v mDv

e, (5.12)
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ne k,- abcomoTHa exBiBaleHTHA WOPCTKiCTh TPYG (Wi HOBHX
Y6 k, = 0,1-0,2 mm).
Jlna  naminaproro pexumy (Re< Rey, =2320)koepiuient

Ti[paBIiYHOrO ONOPY 3aleXUTH TinbKH Bif uucna PeiiHombzca i
BH3HAYAETHCs 32 Gopmyroro CTokca

64
A=—. 5.13
% (5.13)

PosrisHemo Bick uucen PeliHonbica, Ha AKii BUALTHMO pexu-
MH PyXy pilMHH i 30HH TiIPaBIIMHOIO TEPTS NPH TYPOYICHTHOMY
pexuMI pyXy pifmau B TpyOonpoBosax (tabmuns 5.1).

1) 3ona rigpasmiuno rnagxux Tpy6 ( Rey, < Re<Re, ne

Re; nepure nepexinue uncno Peitnonsca).

59,5

Rey (5.14)

B wiit 30mi TypGynentHOro pexkuMy KoeillieHT rigpasiiuHOro
OIopy 3aleKUTh TUIbKH Biz| uncna Peitnonbca i moxe Gyru 06-
aucnenuit 32 Qopmynolo Bnasiyca npu BUKOHAHHI yMOB

Re<10”i Reyy < Re<Rej 1a Re>10"i Rey, <Re<10°

03164

A=
ROD

(5.15)

a6o 3a ¢opmynolo KonakoBa NpM BHKOHAHHI TakMX yMOB
Re<10° i10° <Re< Re;

P (5.16)

(181g Re-15)
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Tabmaus 5.1 - Bubip popmyn /uis Bu3HAYCHHS Koe(ilieHTa
rigpaBniunoro onopy [10]

Tami- TypOyIeHTHHUIT perkumM
- i & j 30Ha riapas-
l:& 3::03 :‘praﬂ"): 30Ha 3MIAHOrO Ti9HO mope-
pe- Y6 (WSOH; TepTA (nep)exmua (ncux Tpy6
{ 30Ha KBajIpaTHY-
KHM bnasiyca) Ha 30Ha)
h=fRe)| k= s(Re) = f(Res) =1le)
0 Re,
L Pl
64 03164
A=—0o A=—
Re 2025
L 1
(181g Re-15) =174-2Igs|

Yepes wupoke Bukopuctanns gopmym Brasiyca Ans BusHa-
ueHHs KoeillicHTa rij[paBIivHOro ONopy 30HY TiAPABIIMHO T/Iaj-
KHX rp 6 4acTO HA3HBAIOTH 30HOK Brasiyca.

oma 3MIlIAHOTO 3aKOHy TEPTs a00 mepexiama 30Ha Bix
ma;u(ocnuuom TEPTA 0 30HM TiPABNIMHO WOPCTKMX TPY

(Re; < Re< Reyy , ne Rey; - npyre nepexiaue uncno Peiinonbca)

665-765Ige
€

Repy = ~19Re;. (5.17)
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Y LiH 30HI KOS(ILIEHT r1APaBIIMHOrO ONOpY 3aIEKUTh BLL 4H-
cna Peiinonezca i moperkoct Tpy6. Jlis #Oro Bu3HaYEHHs 3anpo-
TOHOBAHO JECATKH emnipuunux Gopmyn. YV csitoiit mpaxruii
JU1st PAPABIIIMHOIO PO3PaXYHKY TPYGOIPOBO/LIB IMPOKO BHKOPHC-
ToByI0Th hopmyny Konebpyxa i Vaiira

1 3 2,51

= 5.18
T g(7 4 R J &8
Koeginienr rigpasiianoro onopy 3a wieio Gopmyinoio susHa-
HaI0Th METO/IOM NOCIHINOBHUX HaGimkeHb. Tnmi Gopmymm, KOTpi
3a6esnedyioTh IPAKTHYHO TAKy X TOMHICTh, JUIs 1€l 30HM HaBe-

neni B Tabmuui 5.1,
3) 30Ha rigpaBIiYHO MWOPCTKHX TPYO ab0 KBaJpaTHYHA 30HA
(Re>Rep; ). V uiii 30mi koediwient rigpasiusoro omnopy 3aie-
JKHTB TIBKH B IIOPCTKOCTI TPYG 1 MoXke Gyru ofumciaeHmid 3a

hopmymamu:
- Iudpincona
i 0,25
=01 ‘[Bej . (5.19)
- Hikypamse
1,
K:1,7472Ig£. (5.20)

V npaxruni ekcrutyaranii nadgro6as npu uucnax Re> 2800
KoedillieHT TiIpaBIivHOro ONOpPy MOXKHA BU3HAYATH 3a (opMyIia-
MH, [0 HaBejieHi B Tabmui 5.2.

TIpu 2000 < Re <2800 pexum pyXy HadTONPOAYKTY BBaNKa-
10T HecTilikuM i

A =(016Re-13)107. (5.21)
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Tabmuus 5.2 - Tlpaktudni GOopMyIH 1uist BUSHAUCHHS KOe(ILIeHTa

rigpasiiunoro onopy [10]
Vaion-
it
aianeTp iero @opmyna s BsHaTeHII KoCinienTa
Tpybo- Peitiiomszca rixpasnismoro omopy
ponoy
DN, mnt
50 2800 - 3500 03164/4Re
3500 - 12000 (43300-0,626 Re) 1076
> 12000 00203+17/yRe
70 2800 ~ 4200 03164/ 4Re
4200 - 14000 (41700-0,563 Re)- 1070
> 14000 00193+17/Re
50 2300- 5000 03164/ YRe
5000 - 15000 (40200-0,505 Re)- 10~
> 15000 0,0187+1,7/Re
100 2800 - 6000 03164/ ¥R
6000 - 16000 (38700-0,451Re)-1076
> 16000 0,0180+17/yRe
125 2800 - 7500 03164/ ¥Re
7500 - 17000 (37000-0,396 Re)- 10~
~ 17000 00172+1,7/vRe
150 2800 - 12000 03164/ 4R
1200020000 (348000322 Re) - 1076
20000 00164+17/VRe
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Ilponosixkenns Tabmmui 5.2

Vaios-
it ® i
aian " opayna 1A BrBHaRCHIA KocpinienTa
s ysi"_P Yncro Peitmomsaca T oriany
nposozy
DN, ant
2800 — 14000 03164/ 4Re
200 14000 - 21000 (83200-0.275 Re)- 1070
21000 00157+17/Re
2800 — 16000 03164/ 4 ke
1600022000 (32300-0.262Re)-10~0
250 22000 00151+17/v/Re
2800 —20000 03164/ YRe
300 20000 00147+17/VRe
2800 - 38000 03164/ 4Re
350 > 38000 00143+1,7/+Re
2800 - 56000 03164/ 4Re
400 > 56000
00134+17/JRe
2800 65000 03164/ ¥re
> 65000
20 00132+17/VRe
280073000 03164/4Re
0 > 73000 00130+17/vRe
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3aKiHueHHs Tadmuul 5.2

Vaios-
it
B . @opniyna s pysHaveH KocinienTa
ovsaD | Hneno Peiinomsaca T oriany
nposozy
DN, ant
280090000 03164/ YRe
600 > 90000
00126+17/VRe
2800 - 100000 03164/ 4Re
700 56666 00124+17/VRe
2800 - 110000 03164/4Re
800 > 110000 00123+17/vRe
2800 - 115000 03164/4Re
900 > 115000
00122+17/+/Re
2800 - 120000 03164/ 4Re
1000 > 120000
00121+17/vRe
3800 — 125000 03164/ 4Re
1200 > 125000
00120+1,7/+Re
2800 - 130000 03164/4Re
1400 > 130000
00119+17/+Re
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4 PO3PAXYHOK BEPTHKAJIBHOI'O CTAJIEBOI'O
PE3EPBYAPA HA MILIHICTb TA BUBIP HOT'O

OBJATHAHHA ......ocvumimsvvevivmvinuinessssvsmviiiaes 61
4.1 Po3paxyHOK CTIHKH BEPTHKAJIBHOTO CTATEBOTO
pesepsyapa Ha MillHicTh wse 0l
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4.3 TIpuKiiajn po3paxyHKis. .

5 BHYTPILIHbOCKJIAJICBKI TEXHOJIOI'TYHI
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HADTOBAT 5 mmmmmonsv s osew v s e eomsss s 92
5.1 3MiCT TEXHOJIOTTYHOTO PO3PaXyHKY
Tpy6oIpoBOAiB 92

5.2 OcuoBHi (opMyITH /Uts TiAPaBATIHOTO
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6 3JIMBHO-HAJIMBHI OTTEPAILLIII HA
HA®TOBA3AX.. 137
6.1 BaraitbHi BIOMOCTI 11pO FatisHHHII
Tpancnopt Had)TH i HadTONPOAYKTIB. 137

6.2 Po3paxyHOK NapaMeTpiB 3alli3HHYHOI ecTaka

i TEXHOJIOTIHHI CXEMH BHTIOPOYKHEHHS 3aTi3HHYHUX

LHCTEPH. ..o 147
6.3 Bu3HaueHHs 4acy BHIIOPOKHEHHS

SAT3HUUHIX WHCTEPH. . 151
6.4 PospaxyHOK cH(OHHUX TpyGONPOBOLIB. 153
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ITpu naminapaomy peskumi ( Re < 2000) xoediuicHr rigpasi-
{HOTO ONOPY BU3HAYAETBCA 32 BiZIOMOI0 opmynoo Crokea.

Jlaminaphuit peskum npu nepekadyansi HapT i HadTonpoIyk-
TiB 10 TpyGOmpoBojax OyBae JOCHTH Pilko. 3a TAKOTO PEKHMY
MOXKe BiOYBAaTHCSA MEPEKAUYBAHHSA TUIbKM BHCOKOB’S3KHX PiHH
(mapaginucti nadri, MasyTh).

TypOynenThuii pexuM y 30Hi rigpaBmiuHO riagkux Tpyd cro-
CTepiracThcs NMpH TNepekavyBaHHi HaQT cepenHbOi B’A3KOCTi, a
TAKOXK HPH NEPeKauyBaHHi AAKUX CBINIUX HadTONpOXyKTiB. SMi-
ImaHuii 3aKOH TepTA XapaKTepHuii NpH nepekauysaHHi Mano-
B’s3knx HadT Ta cBiTIMX HadTonpoxykTis Manoi B’s3kocti (Gen-
3MH, rac, iHO/i {U3eITbHE MATHBO).

Kna,upamuunn 3aKOH TEPTs NpH nepekadysanni nadr i nadro-
TPOJIyKTIB MPAKTHHO He GyBae, anle BiH CriocTepiracTsest pu pyci
BOJM y BOJIOIPOBIZHNX TPpy6ax.

Tigpasniusuii omip ryMOBHX ILIAHTIB, 5K IA/IKKX, TaK i ap-
MOBaHMX, Hafararo nepeBMIye OIip CTaleBHX TPYOONPOBOIIB
TOTO 3K CaMoro Aiamerpa. JUis apMOBAHIX PYKABiB 3 IyMH 3HAYCH-
Hs1 Koediuienra rigpasiiunoro onopy npu Re>1500 mMoxkHa mryka-
TH 3a JonomMoroo rpadika (pucyHok 5.1) i3a gopmymnoio Crokca
s Re <1500

A=—. 5.22
i (5.22)

JUisi BCMOKTYBAIbHHX PYKABiB 3 3aKPHTOIO CHIPAILLIO IIPH
Re <2000 Bemunny A po3paxoByioTh 3a popmyioro (5.21), a mpu
3000< Re<6000 3a popmynoro

A= (5.23)

R’

ne a in— koedinienTu, mo npuiimMaloTses 3a Tabmuieio 5.3.

TIpu uucnax Re>40000 Benuuuuy A MOXKHA BBKATH CTAIOI0 i
npuiitMary pisoio 0,03.

JUrs HAIPHUX PYKABIB i3 3aKPUTOIO CIpaAILIIO
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0,14
0,135
0,13
0,125
0,12
0,115
0,11
0,105
01
0,095
0,09

Kocdinient rigpantitmoro orop

20 40 60 80 100 120
BayTpimnii aiaveTp pyxasa 3 mryTpinmmor0 cripano D,y

Pucynok 5.1 — 3anexuicts xoed)lulem-a r],upaxmuuom oropy
pyKkaBa 3 BHYTPIlIHOIO CINAILTIO Bijl HOro Jiamerpa

0,01246
T (5.24)
D
Tabmiis 5.3 — Suauenns koediuientis a in y Gopmyri (5.23)
Bryrpimit Srancia KoepiienTis
iavetp P "
pyxKasa, My
25 0,10,15 0,1-0,15
32 0,17 0,17
38 02 0,19
Tloman 50 032 0.25
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Cinpy 3ayBanTH, MO KOCPIUIEHT TIAPABIIMHOTO ONOPY riaj-
KHX PYKaBiB i3 36UIBIICHAAM THCKY 3MCHIIYETBCS, & APMOBAHUX —
3pocrae. Lle NOB’53aHO 3 T€10 BHYTPILIHEOTO THCKY PIHHH.

5.4 Micuesi onopu
Brparu Hanopy B MicueBux onopax tpy6onposozis Hapro6as
BH3HauAlOTbCS 3a_(opmynamu (5.6)-(5.7). Opicnrosni 3HaueHmHs

xoediltientis HalibLIbI IOMUPEHUX MicLeBUX OHOpiB TPYGONpo-
BoJIB HaT06a3 HaBeeHi B TaOmLi 5.4.

Tabmuus 5.4 — 3nauenns koedilienTis Micnesux onopis

Koedinierr
Micuessit omip wictienoro
onopy
Brxia 3 pescpeyapa 6¢3 Xonanki 05
BUXiA 3 pescpByapa 3 XI0MaBKOI0 0,9
Brixiz s pescpByapa sepes mixtiouy Tpyby 2
3 mapripom
Konino i 45° ssapie 03
Kortino iz 90° 3 ozt mmomt 13
Konirio i 90° 3 gposa msavi 07
Konino cranzaprie niz 90° (uanmmi mosopor) 02
3acys (BCiX AlaMCTPIB) MOBRICTIO BiAKpHTILHE 0,15
Bermms, sniaitmaii DN 15 16
Bermms, snmaitmaii DN 20 10
Bermm, snmaitnii six DN 25 20 DN 40 9
Bermwms, somaitmaii DN 50 i Girsie 7
TlosopoTutii cansmmik 2
Bermums, 3 naxienm mmmenes DN 40 25
Benmum, 3 maxmnenmy mmmaenen DN 50 Ginsme 2
Kpar npoximmmit DN 15 4
Kpar npoximurit DN 20 i Gimsme 2
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Ilpososxkenns tabnuu 5.4

Koetirierr
Micueswit onip MiciieBoro
onopy
3nopormtii mpuitvas i knaman DN 40 4,1
3noporrmtii mpritvas it Kanan DN 50 46
3nopoTmtii mpuitvasHi kanan DN 80 6
ik RagTonpoyKTin 10-15
Kpan posnaamsmmit DN 25 15
3nopormtii mpmitvaTs I Knaman 3 citkoro DN SO 35
3nopoTiii Knanan-x7onaBKa 13
Koumercatop camsmixoBHit 0,5
Kowmnencatop I-noibmit 2
Kownencatop aimsonnii (3 eTaskoro) 03
DiTLTp OAoCI THACTHI /UTA CBITINX HaTONPOAYKTiE 7
DITETP OAHOCITIACTH /U1K TEMHNX HAQTOMpOTYKTIE 22
‘Tpiitimk Ha mpoxix —I—_, 11
- 1
Tpiifik 3 moBopoToM — 13
- I
Tpitmx ma smrrrs === 3

TIpu TypGys1eHTHOMY PeKHMi HepeKauyBatHs 3HAUCHHS KOei-

Li€HTIB MICLICBHX OTOPIB MOXKHA BBAKATH CTAIIMMH, IIPH JIaMiHap-
HOMY — BOHH 3MiHIOIOTCS B IOCUTh IIMPOKHX MeskaX. [Tpubnusno

KoeillieHT MICLIEBOro OIOpY IPU IaMiHAPHOMY PexXuMi &, MOXK-

Ha oiHKTH 32 POpMYIIOI0

EmV >
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ne &, - xoediuient micuesoro onopy npu TypGylIeHTHOMY pe-
JKUMI;

V- MOnpaBouHa (YHKIis, MO 3aIeKUTh Biff uucia Re (tabunis
5.5).

Tabmuus 5.5 — 3anexnicts nonpasousoi GyHKuii V Bix uncna
Pelinonbca i BU3HAueHHs KoedillieHTa MicLeBHX
TiPaBIiMHUX ONOPIB IPH JIAMIHAPHOMY PEKUMI

Re 7 Re v

200 42 1600 2,95
400 381 1800 29
600 353 2000 284
800 337 2200 248
1000 322 2400 226
1200 3,12 2600 2,12
1400 3,01 2800 1,98

V jfeskuX BUNAJKaX 3pydHillic BU3HAYATH MiCLEBi OMOpH 3a
CKBIBAJICHTHOIO J0BXUHOIO L, . Ile — Taka joBxuHa npsMoi ii-
IAHKH TPYGONPOBO/Y IAHOTO JliaMeTpa, Ha sKiii BTpaTi Haropy Ha
TEPTS MO JIOBKHHI JOPIBHIOOTH (CKBIBANCHTHI) BTpaTaM Haropy B
MicieBomy onopi

(5.26)

Lekﬁ‘

D
x

Omxe, TpyGONpoBi, mo Mae MicleBi ONOpH, MOXKHA PO3Paxo-
BYBaTH 32 BIIOMOKO (opMynoro (5.4), B sKill reOMETPHUHY JOB-
JKHHY CITiJ{ 3aMiHMTH Ha 3BEICHY

Lo =L+% Los » (5.27)

ne Z Ly - CyMa eKBIBATICHTHHX JIOBXKHMH MiCIIEBUX OTOPIB TPy-
Gompososy.
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5.5 Pospaxynok Tpy0onpoBojis Ha MinHicTs

Tpy6u, Bysmn i 3’euanns TpyGonpoBOAiB CIaLiB Hary i Ha-
(TONPOXYKTIB MAIOTh BiAMOB{IATH BIMOraM JCpiKABHIX CTAHAD-
TiB, TEXHIYHUX YMOB H iX BUTOTOBIICHHS T4 IHIIMX HOPMATHBHHX
JIOKYMEHTIB.

'V BUPOGHUYHX IPOLIECAX CY4ACHHX TPYOHHX 33BOIIB BUKO-

PHCTOBYIOT HOTHPH OCHOBHI KJIACHYH TEXHOIOTIH, a came:

ii" IpoKart - croci6 BupoGHuITBa Ge3MOBHUX TPYE 3

Po-3irpiToi 3aroToBku;

"xonojHui" MpoKar - cnoci6 BupoGHuUITBA Ge3mOBHUX TPYO

3 OXOJIOPKEHOT 3ar0TOBKH;

- 3BapeHMil MO3JOBXKHIA MPOKAT — CroCi6 BHPOGHHITBA TPYD

3 IIPAMUM LIBOM 3 JIHCTOBHX 3arOTOBOK;

- 3BapeHuii cripanbHuil npokar —cnoci6 BupoGHuUTBA TPYG

3i CHIpATLHAM UIBOM 3 JIMCTOBHX 3ar0TOBOK.

Posmip Tpy6 Xxapakrepusyerscst yMmoBHUM 1poxojiom DN, 308-
miwmiM giamerpoM D, BHyTpimHiM jgiamMerpoM D, TOBLIMHOIO
crinku § .

Hali6inbi po3noBCIOIKEHUMH € TPYOH TaKMX YMOBHHX JiaMe-
TpiB : 4, 6, 10, 15, 20, 25, 32, 40, 50, 70, 80, 100, 125, 150, 200,
250, 300 400 500, 700 800, 1000 1200 mm.

Tcxui-u{i JaHi BOZOrason ai,qunx Tpy6 3a TOCT 3262-75
HasesieHi B Tabnuni 5.6. prﬁlilo 3 Hapi3KOK0 HA KiHIAX — OLMHKO-
BaHi JJOBXKHUHOI Bix 4 110 8 M, a rpyGu 6e3 pi:n,Gn —Bin4 mo 12 m.

Be3imoBHi X0JI0JHOTSIHYTI 1 XOIOJHOKATaHi TPYOH BUIOTOB-

nsi0th 32 TOCT 8734-75 (tabmuua 5.7). Ixus gomskuna Bix 1,5 10
9 m.

Tabmuns 5.6 — Texuiuni AaHi BoJ0ra30npoBigHux Tpy6

Vniopmii iasetp | 3opnimmif | ToBImima CTimi Tpy6, M
e R L —
18 6 102 18 2 25
4 3 13,5 2,0 22 28
38 10 17,0 2,0 22 28
12 15 213 25 28 32
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Ilponosixkenns Tabmmui 5.6

Vionraii siavierp | Josrimifi | ToBimmia Crism Tpy0, Mt
woim | e | A oy | mmai | moemre-
374 20 268 25 28 32
1 25 335 28 32 4,0
T 32 423 28 312 4,0
1 40 48 3,0 35 40
2 50 60 3,0 35 45
2" 70 75,5 32 40 45
3 30 88,5 35 4,0 45
4 100 114,0 2,0 45 50
5 125 140 2,0 45 55
6 150 165,0 2,0 45 55

TaGmaus 5.7 — Texnidni 1ani Ge3MOBHUX XOIOJHOTATHYTHX 1
XOJIOJIHOKATaHKUX TPYO, 110 HaifyacTile 3aCTOCOBYIOTLCSH

Josmi-
‘it
iametp,
MM

10 [20[22]25[28]30[32[35] - [ -] -] -] -
14 |20[22]25[28]30[3235[40] - | -] -] -
18 | 20[22[25[28[30 (3235404550 - | -
22 | 20]22]25]28]30[32[35[40[45[50]55[60
28 | 20]22]25]28]30]32[35[40[45[50]5560
34 |20 22]25]28]30[32[35[40[45[50[5560
42 | 20]22]25]28]30]32[35[40[45[50]55[60
48 2022 25| 28]30(32(35[40[45[50[5560
60 | 20]22]25(28[30[32[35[40]45[50]5560

Tosuyma crimm, M

Besmopui rapsuekarani TpyOu noBxkuHOIO Bix 4 no 12,5 M
sunyckaiors 3a TOCT 8732-78. Ixus xapakrepucTuka HaBejeHa B
Tabmuui 5.8.
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Tabmuusa 5.8 — Texuruni Jan1 0e31IO0BHUX rapsyeKaTaHux Tpyo,
110 HaifyacTile 3aCTOCOBYIOTHCS

Somri-
n;ﬂp Tonmuma crimcr, Mt

v

57 35 | 40 | 45 | 50 [ 55| 60 | 70 | 80 | 90 [ 100|110
60 35 |40 [ 45 | 50 | 55|60 | 70 | 8O | 90 [ 100110
70 |35 | 40 | 45 | 50 | 55 | 60 | 70 | 80 | 99 | 100 | 110
46 | 35 | 40 | 45 | 50 | 55 | 60 | 70 | 80 | 90 | 100 | 110
89 35 40 | 45 | 50 | 55|60 |70 [ 8O | 90 [100] 110
108 | - | 40| 45| 50| 55| 60 | 70 | 80| 90 | 100 110
133 | - | 40| 45| 50| 55| 60 | 70 | 80| 90 | 100 110
159 | - | - | 45| 50| 55| 60| 70| 80| 90 |100] 110
168 | - | - | - | 50|55 60| 70| 80 90 |100] 110
210 | - | - | - | - | - 60|70 50|90 00]m0
73 | - | - | - | - | - | - |70 50|90 00|10
325 | - | - | - | -] -] - | - |00 w000
377 | - | - | - | - | -] - | -] - |v0|w00]no
26 | - | - | - - -] -] -] [0 wo]no

XapaKkTepHCTHKA ENICKTPO3BAPHUX TPYO, SKi BHUIOTOBILIOTHCA
3rifHO 3 TeXHIYHUME yMOBaMH, 1o BuknazeHi B TOCT 10705-80 i
TOCT 10706-76, HaBeena B a6 5.9.

JUist CHOpY/UKEHHS MaricTpaibHHX ra3oHadTonpoBojis, Had-
TONPOJYKTOIPOBOIB, TEXHOIOMYHAX 1 IPOMHUCIOBHX TPyGOmpo-
BOJIB 3aCTOCOBYIOTE Tpy6H, Burotosiei 3a FOCT 20295-85 (tab-
s 5.10). Taki TpyGH BUTOTOBIAKOTE TPLOX THILB:

- nepumii Thn — npsMOLIOBHI AiamMeTpom 159-426 MM, BUrOTO-

BJICH] KOHTAKTHUM 3BapIOBAHHSAM CTPYMaMHU BHCOKOT 4aCTOTH;

- ApYrHi THII — CHipanbHOMOBHI giamMerpom 530-820 MM, BU-

TOTOBIICH €IICKTPOYTOBHM 3BAPIOBAHHAM;

- Tpetiit THN — npAMOIIOBHI AiamMeTpom 530-820 MM, BUTOTOB-

JIeHi eIEeKTPOIYrOBHM 3BAPIOBAHHSM.
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3anexHO Bl MEXaHIYHHX BJIACTHBOCTEH TPYOH BHIOTOBIISAIOTH
Takux Kiacis migpocti: K34, K38, K42, K50, K52, K55, K60.

Tabmigs 5.9 — Texuiuni gani enexkTpossapHux TpyG

Somii-

m’ﬂgp Tormma crirmk, My
e
426 5 6 T 8 9 10 11 12 - -
478 5 6 T 8 9 10 11 12 - -
529 - 6 T 8 9 10 11 12 - -
630 - 6 g 8 9 10 11 12 - -
720 - - T 8 9 10 11 12 - -
820 - - T 8 9 10 11 12 14 16
920 - - T 8 9 10 11 12 14 16
1020 - - - 8 9 10 11 12 14 16
1120 - - - 8 9 10 11 12 14 16
1220 - - - - 9 10 11 12 14 16

TaGmaus 5.10 — ToBImMAN CTIHOK TPYO , BUTOTOBICHHUX 3riHO 3
TOCT 20295-85

3oB-
il

Tomma crimma, My

nia-
merp,

At

155 |3 354 455 55]6 |- - 1-1-1-1-1-1-1-
T68 |3 |35 |4 455 [55]6 |- |- |- |- 1-]-1-]-]|-
209 |3 354 [45]5 [55]6 [65]7 [75]8 |- |- |- |- |-
25 |- |- |4 |55 [55]6 (657 [75]8 |- |- |- |- |-
275 |- |- |4 |45]5 [55]6 (65| 7 [75]8 |- |- |- |- |-
35 |- |- |4 |a5]5 |55]6 [65]7 [75]8 [85]9 |- |- |-
377 |- | - |- |45 |5 |55]6 [65]7 75|58 [85]9 |- |- | -
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Tpopoxkenns Tabmuui 5.10

o8-
nim-

it ;

ol Tosmpma crimks, v

vetp,

At

a2 |- - - 5 [55]6 [65]7 |75]8 [85]9 |10 -
50 |- |- |- 5 [55]6 |65 7 758 [85]9 [0 |1 |12
@0 |- |- |- 5 [ss |6 J6s|7 758 [85]9 [0 |u |12
0 |- |- |- 5 [55]6 |65 7 [75]8 [85]9 [0 |10 |12
w0 |- | - 5 [55 |6 |65]7 |75 8 [85] 9 |10 |11 |12

TIpu cniopympienni tpyGonposogis cknazis Hadru i nagronpo-
JZIYKTIB TAKOX MOXHA BUKOPHCTOBYBATH TPYOH, 10 BUIOTOBJIAIOTH
3a crenjanbHAMH yMOBaMH. Lle B 0CHOBHOMY TpyOH BUPOGHHI[TBA
Pocii, Himeuunnu, Anonii 30BHimuiM giamerpom 529-1420 mm.

Mexaniunmii po3paxyHOK TpyGOIPOBOILY MONATAE Y BU3HAYCH-
Hi ToBuMHY cTiHku TPYO. Po3paxyHOK nouuHaeThes 3 BUGOPY TH-
1y Tpy6H 1 MapKu cTail.

TosuruHa cTiHku TPyOH 6€3 ypaxyBaHHs OChOBHX CTHCKATILHHX
HAIIPY)KCHb BU3HAYACTECH 32 (OPMYIIOI0

nPD,

R o S0
2Ry +nP)’

(5.28)

ae n — koedillieHT nepeBaHTaXeH s POGOIOro THCKY B TPyGOIpO-
o npuiiMaerses 3a [8];

P — poGounii (HOpMATHBHKIT) THCK Y TPYGOIPOBOL;

R; — po3paxyHKoBHii OITip, 10 BU3HAYAETHCA 32 HOpMyTIO0

Ri'm
fiky, "

R (5.29)
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7.3 Metoau CKOpOUCHHS BTPAT HA(DTONPOLYKTIB
Bi/l BUIIADOBYBAHHS B pe3epByapax.
7.5 TIpuKIaam po3paxyHKis.

8 NIAITPIB BUCOKOB SA3KHX
HA®TOINPOJAYKTIB.
8.1 3aranbHa XapaKTepHCTHKA POLECIB MiirpiBy.
8.2 PospaxyHOK nosepxui n.nuoonmy napom,mrpmuum

B pesepayapax Ty PBC 3 BHCOKOB’A3KMMH
HahTONPOIyKTaMU
8.3 Tlpuksam po3paxyH

HEPEJIK NOCWJIAHb HA JUKEPEJIA................

JOJATOK A 3aiCKHOCTI IHTOMUX IPHBC/ACHNX
3aTpat Bl Koediuienta o6opoTHoCTi
pesepByapiB Jus 30epiranns
ABTODSHIHHIB v vwiesanss wsoavvasnans

JIOJATOK B XapakTepuCTHKH Ha)TOBHX HACOCIB
Tnty HIEB § HJICH. oo

JNOJATOK B T'omuannmii anplCT BiIHOCHOT
KOHIICHTpAILIi MapiB BYTJICBOHIB Y
ra3oBOMy IIPOCTOpi pesepByapa il yac
BIKATYBAHEA. «vv: vt vesnsssssnssassassunssassss

187
191

209
209

214
230
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ne Ri =04, - HopMaTuBHuii onip marepiany Tpy6, mo npuiima-
€ThCsl PIBHUIM THMYACOBOMY OHOPY Matepiay Tpy6 (mpuiimMaeThes
3aIIEXKHO Bi MapKH cTaii);

m - xoediuieT ymMoB poGortu (s Hagronporoxis 111 i IV xare-
ropiii m=090; mwis tpy6onposoxis I i IT xareropiii m=0,75,
nns kateropii B - m =0,60);

k, - xoediuient wmaniiinocti 3a mpusnauennsm TpyGonpososy,

npu piamerpi nadronpososy 1000 mm i menme k, =100, npu
piamerpi 1200 mm -k, =1,05;

ky - xoediuient napiiinocri 3a Marepianom, Bubuparors 3 TaGui
5.11.

Ojepskaty TOBIIMHY CTIHKH 320KPYIJIOIOTH J10 HaHGIKIOro
GUIBIIOrO CTAHJAPTHOTO ~3HAYCHHS 1 BH3HAYAKOTH BHYTPImHiii

Jniamerp TpyGonposoy 3a Gopmyio

D=D,-2 . (5.30)
Tabmuus 5.11 — 3Hauenns koedilienTa HatiitHOCT 32
MaTepianom
XapaxTepucTika Tpy6 k

Spapil 13 MATONCpNITHOl | GCHHITHOL CTaill KOMTPONLOBANOY
MpOKATH i TepMisHO 3Mitter TpyOH, BHTOTOBCI ABOGII
CTICKTPOTYrOBHM 3BAPIOBANTISM M (IIOCOM 1O CYHLTBHOMY
TCXIHONOMSHOMY TBY, 3 MImyCOBMM TomycKoM 3a Tommmmoo | 1,34
criman e Gimbie ik 5 % | i mpojimutn 100 - BincotkoBmit
KONTPOMS Ha CYUIMBHICTS OCHOBHOTO MaTcpiamy i 3papix
3’cqmam, HepyiTiBMING MeToTaMI

3papni 13 HOPMATI30BatOl, TCPMIANO IVIICHOT CTani 1 Crami
KONTPOMLOBamol MOKATKH, BANOTOBCH] ABOGITHMM CICKTPO-
JIYTOBHM 3BAPIOBANTISTM TIX (ITIOCOM T10 CYTITEHOMY TEXHOTO-
Tiumomy mBy i i mpoitmy 100 - siAcokomi KomTpOTS | 1,40
3BAPHIX 3'CAMAMS HcpylmiBRMME MeTomamm. Besmosmi iz
KaTanoi 00 KoBamoi 3aroTOBKH, ki mpofmumr 100 —
BiACOTKOBII KORTPOMS HepyiHiBMMMI MeTOTAMI
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Ipoposxenns Tabmut 5.11

Xapaxtepuctika Ty &

3papil 13 HOPMANI30Barol | TapiCKATANOl MM3EKONCOBANON
CTai, BUTOTOBNICHi ZTBOGIITIM CICKTPOAYTOBN 3BAPIOBAN-
m | i mpoitmme 100 — pincorkopuii kommpoms spapmix | 147
AT, HepyHTTIBING MeTOTaMIK

35apil 13 TapTHCKATANO] MASGKONCTOBANOI @00 BYTCHeRol
CTATi, BHTOTORTCH] JBOGIMHNM CICKTPOZYTOBIM SBAPIOBAMIIM | | 55
6o CTpyMaNT BHCOKo TacTOTH. PelTa Ge3mOBNIX TpYO

Jlani 3HAXOSTH BEIMUYHHY MO3J0BXKHIX OChOBHX HANPYXKEHb 32
dopmyrnoro

nPD

Gy =—OEAL+p 5 (5.31)

e o - koediuient niniiinoro posumpenns (o = 12:10° 1/rpax);

E - moayns npyskHocTi crani ( E = 206000 MITa);

At - remnepatypuuii nepenaj (A¢= 40 °C);

W - koediuient Iyaccona (mist crani cepese 3Hauenns p=0,3).
O6uncmooTh  KOeillieHT, 10 BPaXOBYE IBOOCHHI HAIpYiKe-

Huii cra TpyG W1 . SIKINO BUKOHYETLCA YMOBA Gy 20,70 Wy =

i mojanblmmMi MeXaHiuHMI PO3PaXyHOK mpunHHAETheA. SKiio

Gy <0, 10 KOCinient yy BU3HAUAIOTE 32 PopMYIOIO

yi=

2
o, G,
1-0,75) —2 70,5"’7“, (5.32)
B

ne ‘o‘ ny ‘ - abCoMIOTHA BEJIMYMHA MO3/J0BXKHIX OCHOBHX CTHCKAIIb-

HHX HANPYXKEHb.
ToBmuHy CTiHKA TPYOONPOBOY i3 BPaXyBaHHAM OChOBUX CTH-
CKalbHUX HANPYKEHb YTOYHIOOTh 32 OPMYIOK0
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nPD,

Pt R (5.33)
2Ry, +nP)

1320KpYrIIOIOTH 10 HAHBMIKIOro GiNBIIOrO CTAHIAPTHONO 3HA-

HeHHS.

5.6 Hacocui crannii nagroéas

Hacocui crauuii nadro6a3 npusHaueni ist 3akadyBaHHs i Bif-
KadyBaHHA HA(TONMPOAYKTIB 3 TPAHCHOPTHUX 3acobIB (3ami3HmMu-
HHX LIICTEPH, aBTOLUCTEPH, Cy/ieH), /U1 HAMBAHHS HA(TONpOLY-
KTiB y APIOHY Tapy, a TAKOK /Ui BHYTPIlHBOCKIIAJCEKHX TIEPEKa-
uysaub. Hacochi cranuii MosxxyTs GyTH cranionapuum i nepecys-
HEMH.

'V HaCOCHMX CTAHI(iX BCTAHOBIIOIOTE:

- HACOCH JIsl OCHOBHHX TEXHOJIOMYHMX omepaltiii (0CHOBHI Ha-

©OCH) — 3IIMBY i HANMBY 3aII3HUYHMX LMCTEPH, TAHKEPB, Te-

PpeKauyBaHHs 110 TpyGonpoBojiax HaTo0as 11. in;

- HACOCH IS ,uunomuxﬂnx orepauii (1onomikui uax:ucu) 3a-

HHICHHS 3I3HUMHAX LUCTEPH, HAIMBHHX CY/ICH, Pe3epBya-

PpiB, Tpy6ONPOBOIB, HAMBY HAGTONPOLYKTIB B APiGHY Tapy,

aBTOMOGLIbHI LUCTEPHI, /U CTBOPCHHS IANOPY MEpe OCHO-

BHHUMH HACOCAMH i T.iH.

Ha nadroBazax 3aCTOCOBYIOTh B OCHOBHOMY BiIICHTPOBI , po-
TOPHi, 3yOuacTi, rBUHTOBI 1 OpIIHEBi HACOCH.

Bubip nacoca Bu3HaYa€THCA:

- XapaKTEPUCTHKOIO Ha(TONPOAYKTY, IO NepeKadyeThes (B 13-

KiCTh, THCK HPY)KHOCTI n1apis);

- HeOOXIIHOIO 110/1a49€e10;

- HeOOXiTHUM HANOpOM;

- BHCOTOK) BCMOKTYBAHHS;

- peskuMoM po6oTH Hacoca (nocTiitnuii a6o THMUACOBHI).

Haiibinblue nommMpeH s 3HAHILIM BiIUEHTPOBI HAcoCH, SKi
3aCTOCOBYIOTH /U1 IEPEKAUYBAHHSA MaJOB’A3KHX HAQTONPOAYKTIB.

Hacocu tumy HK 1 HKB — BijlieHTPOBI, rOpH30HTAIIbHI HACOCH
0/1HO0- a60 JBOCTYIIHYACTI3 POGOUHM KOJIECOM, OJHO- a0 JBOCTO-
pounsoro Bxoay (HKB — 3 rBUHTOBHM KoJIecoM, o 3abe3neuye
Kpauii yMOBH BCMOKTyBaHHs. IIpu3HaueHi i nepeKadyBaHHs
HaTH, 3PILKEHAX BYIJICBOHEBHX Ia3iB i HAdTONPOIYKTIB 3 TYyC-
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THHOIO He Ginbie um( 1000 KI‘/M KIHEMATHYHUM n(oe(buueurom
B’s3K0CT] m,q 0,510 10 8,5:10™ M*/c ju1s Hacocis 3 nojayeio Bix
12 110 1000 M /m,u

Xapakrepuctuka nacocis HK ta HKB HasejeHa B TaGmui
5.14.

TaGmaus 5.14 — Xapakrepucruka Hacocis HK ta HKB

TapavcTpn Hacocis \
Obep- Homye-
Ha- "riniit
Tloma- Tosa | Torys- L
Monems macoca. | T i, | waero- | miom, x| KIJL | KapiTa.
/ron - (masom) " | e,
15 | 35 | 2955 3
30 60 | 89
30 120 178

Hacoc HK80-125TV2 | 80 | 125 | 1485 | 579
Hacoc HK 225-120-TV2 | 225 | 120 | 2964 | 955
Hacoc HK 340-80TV2 | 340 | 80 | 1480 | 1089

[Hacoc HKB 2 25 45
[Hacoc HKB 25-80-T V2 | 25 9,1
Hacoc HKB 30-120T V2 | 30 178
[Hacoc HKB45-30-T V2 | 45 | 59
[Hacoc HKB 50 V2 50 | 55 11,7
50 213
Hacoc HKB30-60T V2 | 60 | 6 89
Hacoc HKB 65-125TV2 | 65 381
Hacoc HKB 80-50-T V2 | 80 156
[Hacoc HKB 90-125-TV2 | 90 464
[Hacoc HKB 90-140T V2 | 90 528
Hacoc HKB 90-220-TV2 | 90 | 220 | 2961 | 81,7

[Hacoc IKB 125-90TV2 | 125 | 90 | 2943 | 426
[Hacoc IKB 125-170-T V2| 125 | 170 | 2975 | 85,1
Hacoc HKB 140-135-T'V2 | 140 | 135 | 2975 | 705
Hacoc HKB 180-70-0'V2 | 180 | 70 | 2943 41,7
[Hacoc HKB200-45TV2 | 200 | 45 | 1480 | 34

[Hacoc FIKB 200-180-T Y2 | 200 | 180 | 2964 | 140,1
Hacoc HKB 225-120-TV2 | 225 | 120 | 2964 955 | 77
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TIpozoexenns Tabmuni 5.14.

“Tapavicrpn nacoci
Ha. | O0%D-

M Toma-| H& | “roa | Torym-

R, s, | P | qacro- |ricrs, kBr| <KL

wiron M | ra, | (masom)
06/xB

Hacoc HKB 225-200-T Y2 | 225 | 200 | 2961 | 157,1 | 78
[Hacoc HKB 24 V2 [ 240 [ 90 | 2975 | 76
Hacoc FKB 230-120-T V2| 330 | 120 2961 | 103 | 73
[Hacoc HKB 330-150-T' V2 | 330 | 150 | 2964 76
[Hacoc FIKB 330-300-T V2| 330 [ 300 [ 2981 [ : 76 |
[Hacoc HKB 340-105-T'V2 | 340 | 105 | 2961 | 1231 | 79

[Hacoc HKB 340-210-T' V2| 340 | 210 | 2964 | 246, | 79
acoc 2| 350 | 50 | 64| 745 |
[Hacoe HKB 360-125-1' V2| 360 | 125 | 1479 164
[Hacoc HKB450-70-T V2 | 450 | 70 | 2961 | 1144 |

130 | 1483 | 267

- HKX XX-XX V2 - nadronpoay«™i 3 Temmepatyporo fie Gimme 120 °C;
- HKX XX-XX-T' V2 nadronpoxyxri 3 Tesmepatyporo fie Gimbime 360 °C

Hacocu HK nocrasaors 3 potopamu Ha pisty nozady (porop 1
i porop 2). ¥V TakoMy BHNAjKy MapKyBaHHs MOJEII, HAIPUKIAL,
Oyne Take: HK 65/35-125 — H — uaq)romm K — KOHCONBHHI;
65/35 — y uucenbHuKy nojaua o /ron) mpu potopi 1, y 3Hamen-
HHKY — 110/1a4a [pH POTopi 2; 125 — mamip, M cT. p.

Hacocu 4H, 5H, 6H — aiu,uem—poai, rOpH30HTaNbHI, GaraTocTy-
ninvacTi (4B0- a60 YOTHPHLOXCTYHIHYACTI), CIIPANLHOTO THILY, 3
POGOUHM KOIIECOM OZIHOCTOPOHHBOrO 460 (BOCTOPOHHBOTO BXOLY.
Tpusnaueni i nepexadysanus HadTi Ta HaTONPOAYKTIB 3 Te-
MIIEPATypOIO Big 3 A0 200 °C, piguna He Mae MicTHTH -mepm 3Ba-
KCHI YACTHHKH Y KUTbKOCTI He Ginbiue Hik 0,2 % 3a Macoio i pos-
wmipamu nonan 0,2 M.

XapakTepHCTHKA TAKHX HACOCIB HaBeeHa B Tabuumi 5.15.
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Tabmuns 5.15 — Xapakrepucruka nacocis 4H, 5H, 6H

T | B |, OB | |1
macoca | M/rox 06/xB

4H5x2 53 108 2950 6/m 350 1973x750x840
4H5x2 53 108 2950 a7 1175 1985x750x840
4H5x2 47 80 2950 30 1100 1985x750x840
4H5x4 62 212 2950 6/m8 740 2580x780x880
4H5x4 62 212 2950 75 2055 | 2710x780x1090
4H5x4 55 160 2950 55 1835 | 2710x780x1090
5H5x2 100 183 2950 6/m8 450 2475x820x830
5H5x2 100 183 2950 110 1965 | 2475x820x830
5H5x2 95 152 2950 75 1965 | 2475x820x830
5H5x4 98 320 2950 6/m8 924 3094x860x995
5H5x4 98 320 2950 200 2595 3210x980x995
5H5x4 95 280 2950 160 2590 | 3080x860x895
5H5x4 87 240 2950 132 2530 | 3060x860x895
5H5x4 78 202 2950 110 2400 | 2950x860x880
6HT7x2 50 50 2950 6/m8 617 1900x1370x945
6H7x2 50 50 2950 160 2630 | 2700x1370x945

Hagrosi kouconsni macocu 4HK5, 5HK5, 5HK9, 6HK6 i
6HK9 — BiILEHTPOBI, TOPU3OHTAIIBH], KOHCOMBHI, OJHOCTYIIiHYAC-
Ti 3 3aKPUTHM POBGOYMM KOJIECOM JBOCTOPOHHBLOTO BXOAy. ITpu-
3HAUCHI JUIs IIepeKadyBaHHs HadTH iuaq)ron?op,yxrin 3 Temmnepa-
Typoto Bix 0 zo 200 °C B’s3kictio 10 1000 m7/c. Haiibinbimii go-

mycTumuii THCK Ha BXOJt B Hacoc 0,67 MITa.
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Texuiuna xapakrepuctuka Hacocis 4HKS, SHKS, SHK9, 6HK6
1 6HK9 nasesena B Tabmuui 5.16.

TaGmuus 5.16 — Texuiuna xapakrepucruka Hacocis 4HKS5, SHKS,
5SHK9, 6HK6 i 6HK9

Tlia-
0O6ep-
Tomo- | M| Moma | Ha- | 1O | o, | Maca| Maca
> | pobo- : nicts na- | arpe-
poanip wa, | mip, wacto-
wro | s BaTy- coca, | raty,
nacoca wiron | Ta,
Kore- mia, kBT o | o
o6/xn
ca, M
4HKSx1 | 220 50 | 60 | 185 | 2050 [ 226 | 590
4HKSx] | 208 50 | 52 15 2950 | 226 | 560
4HKSx1 | 192 45 | 46 15 2950 | 226 | 560
4HKSx1 | 180 | 45 | 38 11 2950 | 226 | 510
SHKSx1 | 275 70 | 108 55 2950 | 245 | 880
SHKSxI | 250 70 | 88 40 2950 | 245 | 810
SHKSx1 | 225 60 | 71 30 2950 | 245 | 690
SHK9x1 | 210 70 | 54 2 2950 | 239 | 610
SHK9x1 | 200 70 | 47 | 185 | 2050 | 239 | 600
SHK9x1 | 190 65 | 44 | 185 | 2050 [ 239 | 600
SHK9x1 | 180 65 | 38 15 2950 | 239 | 580
SHK9x1 | 170 60 | 34 11 2950 | 239 | 530
6HK6x1 | 305 90 | 125 75 2950 | 264 | 920
6HK6x1 | 280 90 [ 103 55 2950 | 264 | 850
6HK6x1 | 250 75 83 40 2950 | 264 | 800
6HK9xI | 240 | 120 | 65 40 2950 | 247 | 800
6HK9x1 | 235 | 105 | 66 40 2950 | 247 | 800
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Tpopossxenns Tabmumi 5.16

Tlia-
[
Tomo- | M| Moga | Ha- | 1O | o, | Maca| Maca
> | pobo- : nicts na- | arpe-
poanip wa, | mip, wacto-
wro | 3 piry- coca, | raty,
nacoca wiron | Ta,
Kore- ma, kBT W | o
o6/xn
ca, M
6HK9xI | 225 | 105 | 59 30 2950 | 247 | 670
6HK9x1 | 215 95 | 55 30 2950 | 247 | 670
6HK9x1 | 205 95 | 48 2 2950 | 247 | 600
6HK9x1 | 195 90 | 4 2 2950 | 247 | 600

Hagrosi nacocu ITH-90 i ITH- 60 — BiueHTpOBi, TOpH30HTa-
NbHi, MDKOTOPHI, 3 IBOCTOPOHHIM MiJBeCHHAM PiliHu 10 PoGo-
yoro Koxeca i cripansuum BigBoaom. TIpusHadeni st nepekauy-
BaHHs HA(TONPOAYKTIB, y TOMY HYHCII NAIMBA IS PEAKTHBHUX
JIBUTYHIB y 4MCTOMY BHIIIAAi ab0 3 mpoTHKpHUCTami3amiiinuMm 10-
GaBkamy, aBTOMOOUIBHMX OCH3MHIB 1 [M3CNBHOrO NanuBa
B askicio z10 6:10° M¥/c i rycrunoio sin 755 10 860 /A, 3acto-
COBYIOThCS HA NATHBHO-3AIPABHHX KOMIUICKCAX HA LMBUIBHMX i

BiliCbKOBHX aepOPOMIB, nepekadyBaHHs HadTH 1 HAYTONPOAYKTIB
B Hacocuux HIT3 i . iu.

Texuiuna xapakrepucruka Hacocis ITH-90 i ITH- 60 nasenena
B Tabmumi 5.16.

TaGmaus 5.16 — TexHiuHa XapaKTePHCTHKA HACOCIB

ITH-90 i ITH- 60
Hom Obepro- | Toryw- | Homyers-
Mapxa q:" Hanip, | Bavuac- | micrs, mo | nwif kasi-
arperaty o2 M Tora, | cnomma- | Taitimit
rox ob/xs | emsen, kBt | samac,m
TIH 90/100 90 | 100 | 2900 a 43
THO0/I00-E | 90 | 100 | 2900 50 438
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Tpoposxkenns Tabmuui 5.16

Obep- : Homye-

— L P R R e

aa, mo crouma- | xabiTa-

arperary % M| uacrora, et

»'iron ersos, xBr | it

ob/xs

samac,
T90/T00a | 90 | 100 | 2900 [ ]
T 90/100aE | 90 | 100 | 2900 IS 13
1607112 | 160 | 112 | 2900 77 43
T 1601125 | 160 | 112 | 2900 85 13
T 160/TTa | 130 | 100 | 2900 5] 5]
T 160/1122E | 150 | 100 | 2900 & ]
T 16071126 | 135 | 80 | 2900 30 ]
TR 16071126 | 135 | 80 | 2900 5 ]

Hacoc HI'H — BifleHTPOBHIi, KOHCO/IbHHIi, FOPH3OHTAIBLHHIA,
ozHo- a6o gBocryningactuii. IIpusHadeHuii Jyis 3aCTOCYBaHHS Y
TEXHONOTYHUX YCTAHOBKAX HadyronepepoGHuX i HadTOXIMIdHMX
BUPOGHUIITB, a TAKOK B {HINMX ray3sx jyis nepekauyBanus Had-
TH i HAQTONPOAYKTIB. 3aCTOCOBYIOTECA 11032 NPUMIIICHHAMH i B
HHX, JIC 32 YMOBaMH POGOTH MOYKIINBA 3ara30BaHiCTh.

BHKOHYEThCS 3 [BOMA BapiaHTaMH POTOpIB — Ha mojady 65
M/ron i35 m’/ron.

‘YMoBH ekcrutyaranii HacociB Haseseni B Tabmuui 5.17 a ixui
TEXHiuHi XapaKkTepucTHKH B TaGmui 5.18.

TaGmaus 5.17 — YmoBu 3acTocysanss Hacocis HI'B

Tapavierp Snascima
Poboua pima naronpoxykTIt
Temmeparypa, °C Bix mimye 35 0 400
Tycrima pigmm Tlo 1050
KineMarimmmi KocIieHT B A3K0CT] 32 pobodor P
Temneparypi, M/c, e Girsie :

Mexarismi sowink 1o 0,2 wv, % 1o mac 02
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Tabmuns 5.18 — Texniuni xapakrepuctuku Hacocis iy HIH

KK]I,

Trnoposwip | Tlomasa, | Hanip, | %, me ?;:E;:H Kapiraniitmrit
nacoca M/ron M | memme o samac, M
; o6/xa

nix
HTH35/70 | 35 70 55 2950 43
HIH35/125 | 35 125 55 2950 43
HIH35240 | 35 240 55 2950 43
HTH65/70 | 65 70 55 2950 43
HIH65/125 | 65 125 55 2950 43
HIH 65240 | 65 240 55 2950 43

Hacocu 8HJT, 10 H][ — BiieHTpoBi, ropH30oHTaIbH], MbKOIOp-
Hi, OHOCTYTHYACTI 3 JIBOCTOPOHHIM HAMIBCIIPATLHUM ITiBEICH-
HAM piuaH 10 poGoyoro koneca. [TpusnaueHi A nepekadyBaHHs
He3a0py/IHEHUX MEXaHIYHHMH JOMIlIKaMK Ma3yTy, HadyTompoxy-
KTiB i cymimei Bogu 3 HaTONPOMYKTAMH 3 TEMIEPATYPOIO Bij
Minye 3 10 200 °C.  Texuiuna xapakrepuctuka Hacocis 8HJ i
10 H/T naBezena B Tabmuui 5.19.

Tabmuns 5.19 — Texniuna XapakrepucTuka Hacocis 8Hi 10 HI

Trmoposip | Tomawa, | Hamip, | 0™ | Toryxmicrs, | Maca,
¥ wacrora,
nacoca »/ron M d KBr P
o6/xs
Tacoc
STl 202 100 2050 6/m 330
Hacoc
SHTx1 202 100 2950 110 1895
Hacoc
S 172 76 2050 75 1625
Hacoc
SHTx1 163 63 2950 55 1405
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BCTYI

O6’exrn 36epiranns Hadri i Hadronpoaykris - HadroGasy,
aBTO3aNpaBHi CTAHILii, pe3epByapHi NapkH | HANUBHI CTaHILii Mari-
CTpankHuX HadTONPOBOAIB i HAGTONPOAYKTONPOBOIB, TOBAPHO-
CHPOBUHHI NapkH HadTONEPepOOHHX 3aBOAIB, CMPOBMHHI IApKH
HAQTOXIMIYHUX MiINPHEMCTB, BIIrPAIOTH BAKIUBY POIlb B CHCTE-
mi HagronposykTo3abesneuents Ykpaitu.

Peanizanis TexHONOrMHUX TpoOLECiB 3 NpuiiMaHHs, 30epiraHHs
Ta BifBanTaxeHAA HadTH i HaTONPOAYKTIE Ha 3a3HAYCHMX MiX-
HPHEMCTBAX BUMArae BIIOBUIHUX PilllCHb, sKi 6a3ylOThCA HA iH-
KCHEPHHX PO3PAXYHKAX.

B nocibruky Haseneni kopotTki sinomocti npo disuko-ximiuni
BIACTHBOCTI HA)T i HAQTONPOYKTIB, JOBIHUKOBI JaHi 110 pesep-
Byapax, HACOCHOMY OO/I3/IHAHHIO, T4 IHIIOMY TEXHOIOIIYHOMY
obnasnanmo 06’extis 36epiranns Hadru i Hadronpoaykris. Bu-
KJIa(eHi METOIMKH PO3) gaxyuxm OCHOBHHX TEeXHOJIOTTYHHX IIOILe-
ciB 3 ix NpHiMaHHs, 30ePIraHHS T2 BUIBAHTAKCHHA CIIOKHBAIAM.
Tlopano Mcm;mqul OCHOBH Ta cyqacm AITOPUTMH OGUHCIICHHS
BTpar nadtu i HadronpoAYKTiE Bix BMIApOBYBauHS, Po3irpiny
BHCOKOB’SI3KMX HA()TOIPOYKTIB.

Komnosuiis mocibuuka 6a3yerscs Ha MifXoJaX B iHKEHEPHHX
PO3PAXYHKIB, IO CKIIATHCA OCTAHHIMH JECATHIITTAMA Ha Kades-
pax Ha()TOBHX BY3IB, sKi rOTYIOTH (aXiBLliB y raiysi TpaHCcHOpTY-
BaHHs i 30epiranus Ha(TH i HadronpoAYKTIB.

Hapuanehuii MOCIOHMK NpU3HAYCHHMI JUTsA x,ry,qcu-rin 04HOT,
3a04HOi Ta AMCTAHUIHHOT hopm HABYAHHSA 32 cneuianshicTio "Ha-
¢rorasosa imxenepis i TexHonorii", Moxe Gyru BUKOpHCTaHM
CTYIGHTAMH IHCTHTYTY NICIAJMIUIOMHOT OCBIiTH, iHXKCHEPHO-
TEXHIYHHMH HpauiBHAKaMu HadyTOTa30Bo ramysi.
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TIpoporxkenns Tabmui 5.19

Trmopomsip | Tiopawa, | Hamip, | O%P™ | Torysaricrs, | Maca,
¥ wactora,
nacoca a/ron M g KBr P
o6/xs
Tacoc
108 6x1 485 54 1500 6/m 745
Hacoc
10R6x1 485 54 1500 132 2385
Hacoc
ToRsiex 455 4s 1500 110 2330
Hacoc
fonn 430 a1 1500 75 2065

Hacocu HJIB, HJIc — BiAlEHTPOBI, FOPU30HTAIBLHI, OXHOCTYIIi-
HYACTi, 3 IBOCTOPOHHIM HAIIBCHIPATLHUM IiIBEACHHAM 10 PoGo-
4oro koxeca i 3 cripanbuum BigBogom. IlpusHaueni s nepexa-
uyBaHHs Ha(TH, aBTOMOGIIBEHUX i aBialiiHUX OCH3MHIB, IuU3eNb-
HOTO mNajuBa, cTabiTbHOrO KOHACHCATy, GCH3MHOBHX (paKuiii,
BOJW i3 BMicTOM HAa)TONPOYKTIB 3 TeMmeparypolo Big 5 10 45 °C,
WO He MicTATh MexaHiuHux jgominiok. Hacocu mopinsiorses Ha
BHCOKOHAMIpHi i cepenubonaniphi. Inexke npusnayenus: b - Gen-
3unoBuii, H — narosuii, Hv — MaricTpansauii.

TexHiuHa XapaKTePHCTHKA HACOCIB HaBe/eHa B Tabnuwi 5.20.

Tabmuns 5.20 — Texuiuna xapakrepucrtuka nacocis HJls i Hllc

) Tlonycra-
Mapra | 1% | g, | OBcprosa | Torymsicrs, | (N
a, wactora, | mo CoKBa- i
APETATY | agron | MPM | o6ixe R U i
samac, @
6H]ls-Br 320 | 50 1450 68 55
6HJls-Br-a 300 | 44 1450 60 5,7
6H]ls-Br-6 275 | 39 1450 52 59
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TIpopossxenns Tabmumi 5.20

v | 1o | . | Oprow | Tyt |
arperaty | ron | MM os/xs eTscs, kBT ‘;‘;‘:;";‘
S8HJIB-Hm 630 90 1450 230 6,5
8HJI-Hm-a 550 82 1450 190 6,7
8HJ1B-Hm-6 500 74 1450 165 6,8
8HJIs-Hm 500 38 960 78 s
SHJ[s-Hi-a 470 | 335 960 70 55
8H][-HM-6 420 30 960 52 57
12H]1c-Hm 1250 65 1450 290 6
12H/c-Hm-a 1150 56 1450 220 6.2
12H/1c-Hm-6 1050 48 1450 190 6,4
12H]Ic-Hm 800 28 960 85 5
12H]lc-Hm-a 750 245 960 k3 51
12H]Ic-Hm-6 700 20,5 960 60 54
14H]Tc-Hm 1000 40 960 154 45
14H]1c-Hm-a 950 35 960 136 4,6
14H]c-Hm-6 900 31 960 120 4,7

Hagrosi mor0Gn0KOBI Hacocn KMH — BiaueHTpoBi, ropuso-
HTabHI, KOHCOJIbHI, ojHOCTYNiHYacTi. ITpusHaueHi pist mepeka-
YyBAHHs CBITIMX HATONPOAYKTIB — GEH3MHY, racy, AM3eIbHOro
naNMBa, TEXHIYHUX CHUPTIB 3 TeMmepaTyporo Bix Minyc 50 xo 45
°C, kinemarnannM koediuienTom B’s3xocti He Gitbue mik 810
m?/c i rycramomo six 700 kr/m® o 1000 xr/m® . 3actocoByiors Ha

124





image126.jpeg
naprobazax, XiMiuHuX BHPOGHHUTBAX, JECKOJM — VIS NEpeKady-
BAHHS BO/IH 3 TEXHIYHOK METOIO.

Texuiuna xapakrepucruka Hacocis KMH Hasesiena B tabnuni
521

Tabmuns 5.21 — Texuiuna Xapakrepuctika Hacocis KMH

O6ep-
; Ha- Tosa | Horym-
Trmopondp | Tiogana, | KA | 200 | e
nacoca afron %
[l Ta, xBr
o6/xB
KMEH 80-65-155 30 |30 | 45 | 45 | 2900 | 55
KMEH 80-65-175 50 |30 45 | 45 | 2900 11
KMH 100-80-160 | 100 | 32 | 45 | 60 | 2900 15
KMH 125-100-160 | 160 | 30 | 45 | 60 | 2900 2

Tamusni nacocu 1CIJT, 1ACIUI - BiueHTPOBO-BUXOPOBI, 110~
naTeBi, CAMOBCMOKTYBaJIbHI. BCTAHOBIIOIOTLCS HA MEPECYBHI 1(MC-
Tepuu, nanusosanpasuuky. ITpuBin Hacoca 3mificHioeTbest Bin
JIBUTYHAa MamuHH abo TPaKTopa 3a JONMOMOroK KOpoOku BinGu-
PaHHs NOTYKHOCTI i pombkroOT Tpancmicii. ITpu craiionapaoMy
BCTAHOBJICHHI U1 MPHBOLY 3aCTOCOBYIOTh BHOYXO3aXHIICHHi
euryH. TIpusHaueHi jyis mepekadyBaHHs YMCTHX PIUH — BOJM,
racy, CMpTiB Ta iHIUX HEHTPANLHUX PiTUH 3 KIHEMATHYHHM KO-
edinientom B’s3xocti He Ginsue Hix 2:10° M*/c 3a Temneparypn
Bix minyc 40 go 50 °C.

Hacocu 1CIJI-20-24T" BUrOTOBIIAIOTH NMPaBOro i jiBoro odep-
TaHHsA, AKMO auBMTHCA 3 Goky Kinua Bamy. Hacoc CIUJI-00A
BHITYCKAEThCS TUILKH JIBOTO 0OCPTAHHS.

Texuiuna Xapakrepuctuka Hacocis CIUI-00A, 1CIUI, 1ACLUT
HaBejieHa B Tabmuui 5.22.
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Tabnuus 5.22 — Texuiuna xapakrepucruka nacocis 1CLJT,

1ACLUT
Tonasa, (i | Hanip (vax- Toryssions:
Morem, nivamma- | chvamsim-
s S| i | sy,
macoca | maxcmvamsna), | wimiamsmi),
? samac, | xBr
»fron ™
M
CIUL00A 2838 30 45 55
tcr02ar | 20138 | 5400239 | 15 | ey sy
(UBC-30-50) | 45(32-52) | 45 (82-34) 5 | maipam
IACIUI20-24r | 322138) | 54010235 | Ls 2

TanusHi camoBeMokTyBaibui Hacocu 1CITH, AICIH - Bin-
LEHTPOBI, OHOCTYyNiHYacTi, camMOBCMOKTYBaibHi. Bceramosiio-
I0ThCS HA NEPECYBHI IUCTEPHH, NauBo3anpasuuky. TIpusin naco-
ciB - Bix ABuryHa aBToMoGins aGo Tpakropa. IIpu cranionapHoMy
BCTAHOBJICHHI MPHUBIi 3/1iiCHIOIOTHCS Bijl BUOYX03aXHILEHOTO erle-
KTPOJBUIYHA.

Tpussaueni s nepekadyBaHHs CBITIMX HagTONPOAYKTiR
(Gen3uu, au3eNbHE MANMBO, MATHBO JUIA PEAKTMBHMX JBHTYHIB),
TEXHIYHO YHCTOI BOM. BHCOTA CAMOBCMOKTYBAHHS HE MCHIIIE Hi
6,8 M.

Texuiuna xapaktepucruka nanuuux Hacocis 1CIIH i enexr-
ponacocuux arperaris A1CITH nasesena B Tabmuni 5.23.

Tanusni camoBemoxtyBanbHi Hacocn 1CBH, 1ACBH - Buxo-
POBi, oHOCTyNiHYacTi. BCTaHOBMIOIOTLCA Ha HepecyBHi mucTep-
HH, NanuBosanpasHuKU. IIpuBiy — Bix aBMryHa aBroMOGiIL abo
TpakTopa. IIpu craiioHapHOMY BCTaHOBJICHHI B arperar NMpHBix
3iCHIOETBCS BiJl BUOYX03aXHIIEHOTO eneKTpoaBuryHa. IIpusua-
YeHi Z1s epeKauyBaHHs YHCTHX, 0e3 MEXaHIYHUX JOMIIIOK BOIH,
OeH3MHY, IU3ENLHOTO NAalHBA, COMPTY Ta iHIMX HEHTpaTbHHX
pimuH 3 KiHeMaTHYHMM KoedilieHToM B’s3KoCTi He Ginbiie HiK
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2:10% m%c, rycrunoio He Ginbue wix 1000 kr/m’. Temmeparypa
pimuan moxe 6yru B Mexax Bia mityc 40 1o 50 °C. Bucora camo-
BCMOKTYBAHH - HE MCHIIIE HiK 6,5 M.

Texuiuna xapakrepuctuka Hacocis 1CBH, 1ACBH nasenena
B Tabumui 5.24.

TaGmaus 5.23 — TexHiuHA XapaKTePHCTHKA NATHBHIX HACOCIB
1CIIH i enexrponacocHux arperarie A1CLIH

Homasa | g - | Kasic
novimamsia | P ol LTS [ —
Monem, | (wimimamsma | (SR B | i | O
Hacoca - MaKcHMa- e " | samac, | AEMTYHA,
MiHiMaTHi), xBr
EHa), M
i M
M/Ton
Bes jornryna
1CIH 75/70 75 (60-100) 70 (74-58) 7,0 i pric
AICIH 75/70 | 75 (60-100) 70 (74-58) 7 37
. ) Tes muryma
1CITH 90/80 90 (60-108) 80 (86-70) 7 i i
AICIIH 90/80 | 90 (60-108) 80 (86-70) 7,0 45,0

Tabmuns 5.24 — Texuiuna xapakrepucruka Hacocis 1CBH i
enekTpoHacocHux arperatis 1ABH

Hogasa Harip Howi-
wominaTEIa = Horymeicrs
Tamopoamip | (Miniansma ;ﬁ:“:ﬂ&:‘ o
mmLoe, - ”Jff‘;")“” MiTiMaTEIi), xBr
jrox M
TCBH-80A Ges smrnryna
e 38(2440) | 26(4520) | 45 e
IACBH-80A | 38(2440) | 26(4520) | 375 | 15(11)
TACBI-
tonne | 200323 | 12089 15 55
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TIponos:kenns Tabmumi 5.24

Tloraa o
; Hanip nowi-
HomiRaNsa oo
Trmoposip | (MimiMarsha, oy
y Biryna,
nacoca - maxcmaa- | <O " | samac,
MinivansmI), xBr
i), M
5 M
afron
CBHT-80 | 35(25-40) | 26(4020) | 45 11

Hacoc HBH — BiueHTpoBHii, BepTHKAILHUIT, HAIIB3aHYPCHUI,
GararocTyniHYacTHH, CeKUIHHMIA. 3aBAKH 3MIHI KUIbKOCTI HacoC-
HUX CTYNEHIB OTPUMAHMil Psij| arperatis 3 HANOpamu, WO KpatHi
HAINOPY CTYNHS.

TIpusnaueHi 1y BikauyBaHHs IJIACTOBOT BOJH, JOMOBHX CTO-
KiB, BOHOTO KOHJCHCATy, HadTOBOI emymbeil, ToBapHOi HadTH,
HAa(TOBOTO KOHJCHCATY, CBITIMX HA(TONPOAYKTIB 3 pisHOMAHiT-
HHMX €MHOCTEH, a TaKOXK iX 3aCTOCOBYIOTh Ha HACOCHHMX CTaHIIiAX
MaricTpanbHuX Ha(TOIPOBOIB /U1 3aKAUYBAHHS CKHJIB i BUTOKIB
HaTH y HAIIPHY MaricTpais.

‘Ymoeu po6otu nacocis HBH nasezeni B Tabmuui 5.25, a ixus
TEeXHiYHA XapaKTePUCTHKA - B TabmuLi 5.26.

Tabmuus 5.25 — Ymosu po6ortu Hacocis HBH

’ Tosapra | 3ncsommena | Jrmemsric | Tasosit
Pobowa pimma | pagra nagra | mammo | xomnencar
oo | miAminye 5 Bixninye | Bix wimye 30
Teumeparypa,°C | o0 | PROM85 | 45075 7020
Tyormma, ks’ 70 1150
Macosa wacra 0,05 T 0,05 0,05

MexamiumX
oMimOK posai-
pom e Ginsme
nik 0,2 v, %,
e Gime Rz
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Tabmuns 5.26 — Texuiuna xapakrepucruka Hacocis HBH

Mapxa Tomama, | i 2:‘:;:“ Tlotysxaicrs,

arperaty a/ron e KBt
HBH 25/50 25 50 2950 7.5
HBH 25/120 25 120 2950 185
HBH 25/180 25 180 2950 30
‘HBH 25/240 25 240 2950 37
‘HBH 25/300 25 300 2950 45
HBH 25/350 25 350 2950 55
HBH 50/50 50 50 2950 185
HBH 50/120 50 120 2950 37
‘HBH 50/180 50 180 2950 55
HBH 50/240 50 240 2950 75
HBH 50300 50 300 2950 90
HBH 50350 50 350 2950 %0

Hadrosnii Bepruxansauii vacoc HB-JI-1M — BiueHTpoBuii,
OJHOCTYIIHYACTHIl, BEpTHKAILHHIL, HaniB3aHypenuit. Hacoc Mosxke
npaiioBaTy i3 TMOMHOI0 3aHypeHHs Bia 3 10 6,2 M, BuTpaToio 50
m/roa i manopamu 50 i 80 m. TIpusHauenuil Jyis nepeKavyBaHH
HaTONPOAYKTIB, ra30BOr0 KOHJAGHCATY 1 CHIBHO 3a0pyaHEHHX
JPEHAKHUX BOJ 3MillaHuX 3 HadTOmpoaykTamu 3 eMHOcTel €TT
(emuicts minzemua) i €I (emuicTs minzemna 3 migirpiBaHHAM).
TemnepaTypa nepekauyBaHOTO cepeioBHma — Bix minyc 60 no 80
°C. JIo1yCKaeThCs HasBHICTH TBEPMX YACTHHOK po3Mipamu 10 10
MM 32 06°eMHOT KoHIeHTpalLi 10 3 %.

Texuiuna xapakrepucruka Hacocis HB-JI-1M naBenena B Ta6-

i 5.27.
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Tabmuns 5.27 — Texuiuna xapakrepucruka Hacocis HB-JI-1M

Trmoposmip | Hopawa, | Hamip, | Ioryx- | Obeprosa

macoca a/ron M micts, kBT | wactora, 06/xB
HB-J-IM 12,532 | 125 32 55 3000
HB-J-IM12,5/50 | 12,5 50 75 3000
HB-J-IM 12,580 | 12,5 80 15 3000
HB-JI-1M 25/20 25 20 55 1500
HB-JI-1M 25/60 25 60 11 3000
HB-JI-1M 50/50 50 50 15 3000
HB-JI-1M 50/80 50 80 30 3000

Hagrosi apresianceki Hacocu 12 HA, 20 HA — BizuenTposi,
BEpTHKAJIbHI, HariB3anypeHi, Gararocryminyacti, cexuiitni, apre-
3iaHceKoro THmy. IIpu3sHadeHi /1s BiAKauyBaHHS 3 3ariuOIeHUX
emkocteit HadTH, cyminni Boju 3 HadTOK0, HadTONPOAYKTIB 3 TBE-
pAMME JOMIlIKaM# Po3MipoM He Ginbire Hik 0,2 MM, MAKCHMAlb-
Ha 00’eMHA KOHIEHTpallis skux He nepesuitye 0, 2 %. Tycruua
nepeKauyBaHOro cepcuonuma e Gimbme 970 kr/m’ npu Kinema-
THYHOMY KoedilienTi B’a3kocti He Ginbine nix 0,4- 10 m/c. Te-
Mrepatypa pigusu — Big Minye 15 1o 80 °C.

KouctpykTusHa 0COGMMBICTH HACOCIB NOJIATAE y TOMY, IO IXHs
TpaHCMiCiifHa YacTHHA — 1€ BAJONPOBi 3 MPOMDKHUMH ITiIIIHII-
HMKaMH, 110 3’€JIHy€ HACOC 3 EJICKTPOJIBHIYHOM i 3MOHTOBaHHIi
BCEpE/MHI HAMPHOTO TPYGONPOBOY.

Y HacocHOMy arperati 3acTOCOBaHHiT BUOYX03aXUICHUH €IeK-
TPOJIBUIYH, TOMY BiH 3aCTOCOBYEThCS /Ul BilkauyBaHHs HadTo-
IPOJIYKTIB Ha BUOYXOHEOE3EeIHHX 1 OKEKOHEGENeYHHX BHPOG-
HMITBAX T4 YCTAHOBKAX.

Texuiuna Xapakrepucruka Hacocis 12 HA nasesena B tabnui
5.28, anacocie 20 HA — B Tabumui 5.29.
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Tabnuns 5.28 - Texuiuna xapakrepuctuka Hacocis 12 HA

- | Obeprosa TloTyamicTs
Trmoposuip | Mogawa, | Harip, =
wactora, | KKI,% | meuryna,
macoca e/ron Y i s
80 10 1500 55
12HA-9x1 52
53 4 1000 15
80 21 1500 -
12HA-9x2 53
53 9 1000 3,0
80 32 1500 11,0
12HA-9x3 54
53 14 1000 4,0
80 43 1500 15,0
12HA-9x4 -]
53 19 1000 55
80 54 1500 15,0
12HA-9x5 56
53 24 1000 55
80 65 1500 18,5
12HA-9x6 57
53 29 1000 5
Tabmuus 5.29 - Texuiuna Xapakrepucruka Hacocis 20 HA
P 5 Obeprosa Tlorysmicts.
Trmoposmip | Homawa, | Harip, o
nacoca w/ron M uooe; | KL% | amay,
06/xB kBt
600 220 1500 75,0
20HA-22x1 55
400 9,0 1000 15,0
600 44,0 1500 132,0
20HA-22x2 56
400 19,0 1000 370
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TIpoporxenns Tabmuui 5.29

Toponip | Tomasa, | Harip, Obepr ":'“‘ 4|  Horysaiors
macoca | wfron | o KL enryma, kBT
600 65,0 1500 160,0
20HA-22x3 57
400 | 290 1000 550
600 86,0 1500 250,0
20HA-22x4 58
400 38,0 1000 750
Arperat uroto-
600 107,0 1500 EIACTRES 38,
20HA-22x5 59 cremamoBeH-
e
400 | 470 1000 90,0
‘Arperat puroto-
600 128,0 1500 EIACTRON 30,
20HA-22x6 60 cremamoBe-
e
400 56,0 1000 110,0

Ha HaCOCHHUX CTaHI[IAX MAricTpaIbHUX HATOMPOBOAIB i IPo-
JIYKTOIIPOBOJIIB 3aCTOCOBYIOTh MarictpambHi i migmipui Binent-
POBi HACOCH, JIeTAbHA XapAKTCPUCTHKA AKMX HaBe/ieHa B [14].

SanexHicTs Hanopy, crnoxusanoi noryxsocti i KKI{ y Bu-
risaai rpadiuHMX KPUBUX HA3MBAIOTh XAapPAKTEPHCTHKOK HACOCA.
Ha XapakTepHCTHIII TaKOX HABOJSTH 3QJICKHICTh KaBiTaiiiiHoro
3anacy Big nogaui Hacoca. Kpusi Q-H, 6yayiors 3a cranoi o6ep-
TOBOI YACTOTH, aJie /i PI3HUX AiaMeTpiB poboUOro Koxeca.

Ha pucyuky 5.2 nasenene none Q-H jpeskux Hacocis, mio 3a-
CTOCOBYIOTBCS y Tanys3i. ¥V jpomarky B, st mpuknaiy, HaBeaeHi
3aBOJICkKi XapakTepucTHky Hacocis Tany H[s i HIcH.
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1 ®I3UYHI BJACTHBOCTI HA®TONPOAYKTIB

V npoueci Tpaucrnopryauns, 30epiranus i BinBauTaxceHHs
HadTONpPOJIYKTIB BUHUKAIOTH 32/1a4i PO3PAXyHKy iX BIIaCTHBOCTEH.
OcHoBHI (i3uKO-XiMiuHi BIacTUBOCTI HAGTOMPOIYKTIB, IO BILTH-
BAOTL HA TEXHOJIOTIO TPAHCIOPTYBAHHS, BHKOHAHHS 3IHBO-
HAMBHUX onepauii, 36epiranHs — rycTuHa, B’a3KiCTb, BUIAPOBY-
BaHHsA, QpakuiiiHuil CKIaj, TeMIOEMHICTb, TEIIONPOBIAHICTb, BH-
6yX0- 1 10XKeKOHEOE3NEUHICTh, JieIeKTPHIH] BIACTHBOCTI.

1.1 T'ycrana

Tycruna — disuuna BenuumMHa, O BUHAYACTHCS MACOK Piju-
HH B omuHuLi 06’emy. Omuuuns BumipioBanHs ryctunn B SI —
Kr/we.

/I‘;/cru.ua Jesikux Hadronpoxykris 3a Temmeparypu 15 °C,
Kr/MC:

Oensunu aBToMOGITLHI €BpO - 720-775;
GensnH aBTOMOGUIbHHUIT IOBIOCTPOKOBOTO 36ep7iraubm
A-80-T13 -710-760;
GeH31H aBTOMOGIIBHHUIT JOBIOCTPOKOBOTO 30epiraHHs

A-92-T13 -720-775;
nanuBo ausensHe €Bpo Mapku JI - 820-845;
nanuBo Ju3ensHe €Bpo Mapku 3 - 800-845;
nanuBo Ju3ensHe €Bpo Mapku ApK - 800-840;
HATHBO JU3EIbHE JIOBIOCTPOKOBOIO

30epiranns - 820-845

MOTOPHI OJIMBH - 890-930;

MazyT -965-1015.

Tycrina HadTONPOAYKTIB 3al€XKUTL Bill TEMIEPATYPH, 10 Ma€c
BEJIMKE 3HAYCHHS NPH IXHLOMY 06iKy. 3MiHy IyCTHHH BHACIIIOK
3MiHu TeMneparypy T BU3HAYAIOTH 32 POPMYIIOI0

__ P23 11
PT o p,(r-293) D

ne pr,Pag3 - TycTHHa HadrompoaykTy 3a Temmeparyp T i293 K;
B p - xoediuient 06’ emroro posmupenns (rabmums 1.1).
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Illecrepenyacti 1 rBUHTOBI HACOCH 3aCTOCOBYIOTH B OCHOBHOMY
U151 TIePeKauyBAHHs OJIHB TA {HIINX BHCOKOB S3KHX HA(TOIPOLYK-
TiB.

Hai6inbll NOmMUpPEHi THIIH IIECTEPEHYACTHX HACOCIB — THIY
11, HMIL, HMII® i HMIIT, rexntosi — georeuntosi Al 2BT,
A2 2BT i A3 2BT, reuntosi mynstudasui Al 2BB, A3 2BB, A5
2BB U A8 2BB, Tpursuntosi Al 3B, A2 3B, A3 3Bi A5 3B.

Kpim 3a3uauenux Buine Hacocis, Ha Haprobasax ans nepeka-
yBAHHS BUCOKOB’A3KHX HA(TONPOAYKTIB BHKOPHCTOBYIOTb IO~
piuHeBi Hacocu. BakyyMHi HACOCH 3aCTOCOBYIOTH /IS CTBOPCHHS
BaKyyMiB y BCMOKTYBAJILHUX JIiHifIX OCHOBHHX BiJLCHTPOBHX Ha-
cociB. Jlnst neBHUX Onepallii 3aCTOCOBYIOTh PydHi HACOCH.

5.7 TpuKiau po3paxynkis

Tpukaan 1. TTigiGpatu giamerp, BUKOHATH ripaBIidnMii pos-
paxyHok TpyGonpososy Hadrobasu Ta migibparu Hacoc as nepe-
KauyBaHHs CBITIMX HAQTOMPOYKTIB 32 TAKMX MOYATKOBHX JAHUX:

- HAQTONPOJIYKT, 1O MEPEKAUYCTLCH — M3CIILHE ANHBO TiTHe;

- rycruna Hagronpoaykty 3a 20 °C — 850 K/

- xl.uemamauun xoediuienr B’s3kocTi uazlrronpo,uyny 32 0°C

12:10° m*/c;
- BifICTaHb Bil HACOCHOT 10 HANOLILII BifyIaNCHOrO pe3epByapa
- 260 m;

- PI3HHIS Fe0JIC3HYHUX MO3HAYOK MDK MpHiiMAaNbHO-pO3/aBa-

NbHAM MaTpyOKOM pe3epByapa i HacocoM - 2 M;

- KUTbKICTh LMCTEPH 3 JM3ENBLHUM TAIMBOM, 10 OJHOYACHO

HAXOUTh HA Hadrobasy - 3;

- KopucHuit 06’em nucrepuu - 71,7 Y

- HOPMATHBHUII Yac 3THBaHHS uaqymnpouyny i3 sanmisHUIHIX

uuctepH Ges miroToBumx onepaiii — 45 XB.;

- MaKCHMAalbHUI PiBeHb HATUBY HAQTOHNPOAYKTY y pesepByapi

—11m;

- mepeitik MiCIeBUX ONOpiB HarHiTanbHOI MiHii 1 iXHIX Koediri-

€HTIB HaBe/IeHO B Tabmmi 5.29.

Posp’szok. Tigpasniunuii pospaxyHok TpyGonposoy, o
NPU3HAYCHUH YIS TIepeKauyBaHHs HAa)TOMPOAYKTY Bin HacocHOT
210 HalGITLII BiIyaeHOro pesepByapa, MPOBOMIATE 3a MiHiMasb-
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HOI TeMmIiepaTypu nepekadyBaHHs. Takoio TeMueparyporo 3a pe-
KkomeHpauamu Tabmani 1.8 € 0 °C.

Tabnuis 5.29 — Iepenik MiCHEBUX ONOPIB HATHITAIEHOTO

TpyGonposoay
 Huma Kocpimenr | Kimticrs
Micrenoro omopy wicttenoro onopy | peet
Bacys 035 %
3BopoTHii Kianan 15 T
Konio (ianHii oBopor) i 90 13 7
Tk na Ipoxix 22 1
“TpiffiiK 3 HOBOPOTOM 13 T
Bxia  pescpsyap T

OBUHCITIOEMO BHTPATY JM3NAIHBA, BUXOMYH 3 KUIbKOCTI LHC-
TepH 1y, IXHBOTO KOPUCHOTO 06’eMy V. Ta HOPMATHBHOIO 4acy

T 3IMBaHHA HATONPOLYKTY

v,
_Vyy
OF= =
0 71'7'3=0,o797m3/c.
45-60

Kopucrytouncs pekoMenamismu rabnuui 1.9, 3anaemMocs msu-
JIKICTIO PyXy pimHH 2 M/C i BH3HAYAEMO JiaMeTp HArHITAILHOIO

TpyGonposoy 3a popmynoo (5.3)

3 rtabmuui  5.10  BuGupaemo  cramjaprTHuil niamerp
HaruitansHoro TpyGonposony D, =219x4 mm (BHyrpimmiii gia-

Merp 211 MM) i yrouHIOEMO mBHAKICT HABTOOPOLYKTY B TPYGO-
TpoBosi
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4-0,0797
314.0.2112

W= =2,28Mm/c.

OGuncoemo uncno Peiinomnsca 3a popmymoro (5.11)

_228-0211
12107

Re =40090.

Tpuiimatoun s TpyGOIPOBO/Y 3HAYCHHS CKBIBATICHTHOT 110~
perkocti k,=0,15 MM, 0G4HCIIIOEMO 3HAYEHHS BITHOCHOT LIOPCT-
xocrti 3a hopmyroro (5.12)

e=2M5 000142,
211

Tlepwe nepexigue uncno Peiinonbaca nopisioe ( popmyna
5.14)

Re,s%:l%gﬂ.
0,00142
Ockimkn Re<10° i Reg <Re<Re; ta Re210° i

Reyp <Re< 1 05, KOeOillieHT TipaBIiuHOro ONopy BH3HAYAEMO
3a opmyroro bnasiyca

5o 03164

= =0,0224.
40090%%°

BusHauaeMo BTpaTH HANOPy Ha TepTs 3a hopmyioro (5.4)

260 2,282 =5
0211 2981

e =0,0224
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3a dopmynoio (5.6) i nanumu rabmuii 5.29 Bu3HAYAEMO BTpa-
TH HAIOPY B MICLIEBUX ONOpax

2,282

Iyo=(6-05+45+4-13+4.22+13+1) =631 m.

Orike, 3aralibHi BTpaTH HAIOPY HA HArHiTanbHii ninii 3 ypaxy-

BaHHAM PiBHs HA(QTONPOIYKTY B pesepByapi
e =T3463+2411=266m.

3a pesynbraTamMmu pozpaxyun;' notpibuo miniGparu Takuii Ha-
coc, sikuit mpu Butpari 0,0797 M/c= 287 m*/rox Gyne creopioBaTH
Hanip, Gitbmmii 3a 26,6 M.

3a ponomororo goarka B Bubupaemo nacoc 6HJIB-6 3 iame-
TpoM pobodoro koneca 360 mm (pucynok B4). 3 loro xapakrepuc-
THKH BHJIHO, 1110 32 po6ouoi nofaui Bin cTBopioe Harip 37 M, sxuit
Ginbimnii 3a 3aranbHi BTPaTH HANopy B TPYGOMPOBOJI, TOMY 3aii-
BHit HAMIp MiIArae perynoBaHHIO.
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6 3JIMBHO-HAJIVIBHI OITEPALIII HA
HA®TOBA3AX

Sari3HMYHUH TPAHCIOPT BaHTAXKIB, 3aiiMac HAHGUIbITY YacTKy
B 3arailbHOMY BaHTaXk0001ry B Yipaini — nonaj 80 %. 3a o6esrom
nepeseseHb HadTONPOAYKTIB 3AI3HAYHII TPAHCIIOPT Mae repe-
BAry cepejl iHIiIX — TPYGONPOBIIHOr0, ABTOMOGiILHOIO, BOIHOIO.

TlepeBeseHHs BAHTAKIB 3aJ1i3HUYHHM TPAHCIIOPTOM B YKpaiHi
perymotorsest CTaTyToM 3aisHulb YKpaitu, IpaBHIaMu nepese-
3CHHS BAHTAXIB, TCXHIYHUMHA YMOBAMH HABAHTAXKEHHS 1 KDIIICH-
Hsl BAHTAXKIB, [HIIAMH HOPMATHBHMMH JIOKYMCHTAMH, @ TAKOXK
JIOTOBOPOM, uii YKIaJa€Thesi MK TPAHCIOPTHHM ITANPHEMCT-
BOM i BAHT2)XKOBIANPABHUKOM, CKCIICAUTOPOM ab0 iHIIMM 3aMOB-
HHKOM.

6.1 3araneni Bitomocti npo 3anisHuaHEii TpancHopT
nadru i nadgronpoaykrin

Sanizuuuni uCTEpHU — OCHOBHUIT 3aci6 nepesesenus HadTo-
TPOJYKTIB 3ali3HKMIEIO. [XHSA YacTKa y 3araibHOMY MapKy BaHTa-
JKHUX BaroHiB Vkpaiuu — Gmuseko 8 %. BamraxomiziioMuicTs
ucrepH — Bifg 60 10 125 1. TexHiuHa XapakTEPUCTHKA OCHOBHHX
Moienieii 3aMi3HHYHUX LUCTEPH JUIS EPEBE3CHHsA HaQTONPOYKTIB
HaBe/ieHa y Tabnmmusax 6.116.2.

TaGmuis 6.1 — Texuiuna xapakrepucruka 8-BicHux
3aMi3HUYHUX UCTEPH

— Mogens mictepan
15-871 15-880 15-1500
- IS TiepeBe-
A epene- | pma mepese- | sermis cait-
jie—— svmin  cair- | SCUHA CBit- | mix magiro-
o mro- | TR |
nponyxTin ey
BarraxoniHomHicTs, T 120 125 125
Kimkicrs oceit 8 8 8
JAosBEmE G oeaX 21120 18690 21250
aBTogucrunemms, e
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Ipoposxenus Tabmnui 6.1

Moners mcTepmm

Tlokasm

15871 15-880 15-1500

06 e Kkoma, 3 40 139 1616
Tliametp kotta
e 3000 3400 3200
Hosixama xotia 20226 18090 20650
SoBRiImIS, MM
KinbxicTs Bepxiix MoK p) T p)
KimexicTs cexmif Kora T T T
Tlonyerimari pobomti Tek y | 0 147 T T
korri, MITa : : 2
Ciioci6 sMBaNTs-HaTHBANTS | HaTABAMT — BepXHIH, SMHBAN - MGKITH

BUKOPHCTOBYIOTh TAKOXK IMCTEPHH CHEUiANLHOIO MPHU3HA-
YEHHS — 3 MAPOBUM MiTirpiBOM JUIs IIEPECBE3CHHS BUCOKOB A3KHX
HA(TONPOJYKTIB, LMCTEPHU-TCPMOCH Ul NEPEBE3CHHsH Hagro-
npoaykris y rapsuomy craui. [ nepesesenns Girymis sacroco-
BytoTh GynkepHi nanisBaronn. Yactuna naronpofykris Tpamc-
nopryerses B 60ukax, Gionax, kouteiinepax, BIIKpUTHX 1 3aKpH-
THX BaroHax (B OCHOBHOMY OJIMBH T TBEPJi HAQTOIPOLYKTH).

Jlnst IpOBE/ICHHS 3NMBATLHO-HATMBANLHUX OMepalliii Ha Had-
To6a3ax CropyKyloTh crieiiaibHi Komii — Tynuky Bix 3araibsHOT
3ani3HiaHOi Mepexi. I Tymuku o6mnagHani:

- eCTAKa/IaMH, 1O BKIOYAIOTH Y ce6e NPHCTPOT BEPXHBOIO Hit

HKHBOTO 3IMBAHHS | HAIMBAHHSA, HIKHI 3NMBATBHI IPUIAI,

MDKpeiKoBi x0m06M 1 T.iH.;

- cTaiioHapHUMK 260 NEPeCyBHUMH HACOCHUMH CTAHIIIsIMH;

- 3armHONCHUMH TIPHPCHKOBHMH MiI3EMHHMHU pPe3epByapaMu

JUISt 3TMBAHHS BUCOKOB’ I3KUX HAGTONMPOYKTIB;

- 3acofamMu MexaHi3allii BAHTAKHO-PO3BAHTAKYBATBHHX POBIT;

- 3ac06aMHi MEXaH{30BaHOrO 3aUMILICHHS [UCTCPH;

- MiAirpiBanbHUMHU PUCTPOAMH;

- BAHTAKHO-PO3BAHTAKYBATLHUMH UIaTGopMamu (pamramu)

215t 06POOKH BAHTAXIB, y TOMY 4HCIi HATONPOLYKTIB y Tapi;

- 3B”5I3KOM;

- OCBITIICHHSIM;

- naGoparopismu;

- TOXKEKHUM OO/ THAHHSM TOILO.
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Tabmuusa 1.1 — Cepeznni TeMneparypH1 NONpaBKu 1
koediuieHT 06’ eMHOro posmupenHs HaTH i HahTONPOLYKTIB

Tycruna TemneparypHa Koedhitiexr 06’ emHoro
P93, e Gos posumpenns B, ,1/K
K/M kr/(M*Tpajn) L4
700-709 0,897 0,001263
710-719 0,884 0,001227
720-729 0,870 0,001193
730-739 0,857 0,001160
740-749 0,844 0,001128
750-759 0,831 0,001098
760-769 0,818 0,001068
770-779 0,805 0,001039
780-789 0,792 0,001010
790-799 0,778 0,000981
800-809 0,765 0,000952
810-819 0,752 0,000924
820-829 0,738 0,000896
830-839 0,725 0,000898
840-849 0,712 0,000841
850-859 0,699 0,000818
860-869 0,686 0,000793
870-879 0,673 0,000769
880-889 0,660 0,000746
890-899 0,647 0,000722
900-909 0,638 0,000699
910919 0,620 0,000677
920-929 0,607 0,000656
930-939 0,594 0,000635
940-949 0,581 0,000615
950-959 0,567 0,000594
960-969 0,554 0,000574
970-979 0,541 0,000555
980-989 0,528 0,000536
990-999 0,515 0,000518

1000-1009 0,502 0,000499

1010-1019 0,489 0,000482
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6.2 Po3paxyHok napamMeTpiB 3aJ1i3HHYHOI eCTAKA/H i
TEXHOJIOTi4Hi CXeMH BHIIOPOKHEHHS A3 HHYHEX
nHerepn

TeXHONOTiUHMH NPOLEC NepeBe3eHHs Had)TONPOAYKTIB 3aitis-
HHIIEIO BKIIOYAE TAKi TEXHOIOrHi onepa

- 110/1a49a BaroHiB I1i/] 3aBaHTaXEHHS;

- IpEABJICHHS BAHTAXKY JI0 BiPABICHH;

- 3aBAHTAKYBAHHA HAQTONPOIYKTY B LUCTEPHY (HAIMBAHHS);

- TepeBE3CHEs i CYNPOBIX BAHTAlKY B 0PO3L

- onepauii 3 npubyTTs HadTONpOAYKTY, y TOMY uMCii Horo

3NHBAHHA 3 3ATIBHHYHAX WHCTEPH.

3MBaHHA-HANMBAHHS 3ATi3HHYHHX LUCTCPH MOXKHA 3J(iHCHIO-
BATH OJJHOYACHO 32 JIONIOMOT'OK0 BiJNOBIHOT KUIKOCTI 3/IMBAJILHO-
HAIMBAIBHUX NPHUCTPOIB 260 BHKOHYBATHCH y CKJIAAl EUICIOHY
0JIHA 11032 OJIHOI0 HA OJTHOMY MiCIli YCTAHOBKOIO HAJMBAHHS LUC-
TEepH (TOUKOBE HANMBAHHS).

Jo6oBy nojauy LMCTEPH IiJl 31IMBAHHS-HATHBAHHS PO3PAXO-
BYIOTh 33 MAKCHMAJLHHM MICHYHHM BAaHTaK00GIroM BilIOBIIHO
rpagixiB Hagxo ke i peanizauii koskHoi Mapku HaTOIPOIYK-
Ty. 3a BifcyrHoCTi rpadikis (mnaHi) 1060By Hoxauy npUiMaloTh
MHOXEHHAM Cepe/iHbo1060Bo1 Ha koedinicnr 1,5 ans vadronpo-
yKTiB i 1,2 — ans madyTi.

TIpu  ecTakajHOMY HABAHTAKECHHI KUILKICTh 3JIMBANBHO-
HANMBATLHUX MPUCTPOIB MPUIMAIOTh 3 YMOBH 3a0€3MCUCHHS 3ITH-
BaHHs-HAIMBAHH3 1060BOI moza4i oHOI Mapku HadTONpOAYKTY,
10 BUMAra€ MakCHMaTbHOT KilbKOCTi UCTEPH, 3a GOpMYIIOI0

GAL\{ (6 1 )

¥730.G,

ne G, - MAKCUMANILHUH MicsaHui BaHTaXKO006ir;
30 — po3paxyHKoBa KiNbKicTb AHIB y Micsi;
Cv‘,4 BaHTAKOMIAHOMHICTB O/THi€ET UCTEPHA.
3alexkHO Bijf KiLKOCTI IMCTEPH, 1O OIHOYACHO MPHUOYBAIOTH

Ha HadTOBa3y, peKOMEH/I0BAHO nepeadayaTn:
- JI0 TPhOX HUCTEPH — MOOIMHOKI 31HBATLHO-HANMBANBHI IPH-

cTpoi;
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- MOHAJ TPH /0 LWIECTH BKIIFOYHO — OJHOCTOPOHHI ecTakaii

(rpynose 31MBaHHA-HATIMBAHHS);

- NOHA/ MICTh IMCTEPH — OJIHOCTOPOHHI a60 BOCTOPOHHI ec-

Takaju ab0 YCTAHOBKHM TOUKOBOTO HAIUBY (MAPIIPYTHE 3THBA-

HHSI-HAJMBAHHS).

JIoBXHHY 3aTi3HMYHHX €CTAaKa/[ BH3HAYAIOTh 3QJIEIKHO Bix
KibKOCTi IUCTEPH, 110 0GPOOIAIOTECS OIHOYACHO.

3MBaHHA-HANMBAHHSA HADTONPOAYKTIB 3 3aMiBHUYHHX ILMC-
TEPH MOIKE 3/(ifiCHIOBATHCE 32 OJHIEIO 3 HACTYIIHUX CXEM (PHCYH-
xu6.1,6.2).

Cxema a (pucynox 6.1) npusHaueHa IS BiIKPUTOrO HHKHBO-
TO 3IMBY BHCOKOB’A3kMX Hadrompoaykris. Bowa ckmajmacrbes 3
MixpeiikoBoro nimcpu-mro 3IIMBATILHOTO KOJeKTopa 1, BiBigHoi
Tpydn 2, mpupeiKoBoro (”uym,onuro") pesepyapa 3. Tonaua
uatj)-mnpu,qyxrm Y pesepByapHUi NapK 3/iHCHIOEThCA HACOCOM 4.

CxeMma 6 € pi3HOBHIOM CXEMH g, B fAKiil 3MBANBHHUII KOJEKTOP
BHHECEHHIA 3 MEXKi KOJIi.

HaiiGinbin JOCKOHANO0 CHCTEMOIO 3IHBY € cXema 6 . Bona
BKIIOYAE B ce0e yCTAHOBKY HHKHBOIO ICPMETH30BAHOIO 3IHBY,
1O JI03BOJISIE TIOBHICTIO FEPMETH3YBATH TIPOLIEC TPAHCIIOPTYBAHHS
HadTONPOIYKTY Y pesepByap.

Kpim posriaunyTux cxem, Ha HapT0Ba3ax 3aCTOCOBYIOTh BEPX-
Hiil 3B CBITIMX HATONPOIYKTIB 13 3aMi3HHYHUX LUCTEPH 3 He-
CIpaBHUM HIDKHIM 3MMBanbHMM mpunagom. Ls cucrema, kpim
3raJlaHiX BHILE CICMEHTIB (CXeMa 2 ), Mae rHyukuii maur 10, mo
AOXONIUTD /10 HU3Y WHMCTEPHH.

TpyGonposiaui komysikanii nanusy uad)ronpo,uynm MaIOTh
Pi3Hi CXeMHU. B 3AEXHOCTI B/l THIY TPAHCHIOPTHOI eMHOCTH i P~
#naroi Texuonorii HanuBy (pucyHox 6.2). Ha pucynxy a nokasaxa
CXeMa CaMOIUIMBHOTO HAIMBAHHs TPAHCIOPTHHX €MHOCTEH. 3a
CXeMOK0 © 3ilCHIOITh NMPHMYCOBE HANMBAHHA 3a JOMOMOIOI0
Hacoca. Y JEAKMX BHINAJKaX BUKOPHCTOBYIOTH 3MilllaHy CXEMY
HAIMBY, fKa BKIIOYAE MPUMYCOBE 3aIOBHCHHs Gyeproro pesep-
Byapa 9 i caMOIUIMBHE HAIMBAHHs Yy TPaHCHOPTHI 3acobu. Ilpu
HaiWBi TaHKepiB GeperoBi Copy/w CONy4yIOTHCS 3 NPHIMAILHO-
PO3/1aBaLHUMHI TATPYOKaMH CYJICH 32 JOHOMOTOIO CIEHialbHUX
npucTpois — crenzepis. Crenep — Le 3piBHOBaXEHA CHCTEMA MIa-
PHIpHHX TPYOONPOBO/IiE 60 THYUKHX IIAHTIB.
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1- s LI BiAKpAT KoMCKTOp; 2 — BiNBimIa TpYGa; 3 — MpHpeiiKoBHii
PescpByap; 4 — Hacoc; S ~BHTPATHHI TPYGOTpOBIA; 6 — MepeHOCHHTE OTOK;
7~ ycTamoBKa NITKIEOrO S/HBAMIS, § — KONCKTOP; 9 ~3MHBATbIO-

AT TSI Cros; 10 - Tyt manT

Pucynox 6.1 — Komynikanii 3muBanus Haronpoaykris
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1- sarisma maCTepRa; 2 — HATHBATHI CTORK; 3 —5aCyB; 4 — yeTanoBKa
HIDKITSOTO SMBY; 5 - KOMCKTOP; 6 — HaMipHvi TPYGOpOBI; 7 — Pe3cpBYap;
8 —nacod; 9 — Gyepra eMHiCTs

Pucynox 6.2 — TpyGonposinui komynikauii Hamusanms
HadTONPOAYKTIB Y 3aTi3HHYH] LHCTEPHI
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Po3paxyHKOBY MPOJYKTHBHICTh NMPH BUIOPOXKHCHHI LHCTEPH
MOKHA BUSHAYMTH K

62)

Ae V), - xopucHuii 06’eM HHCTePHHU;

T - 9ac BUTOPOXKHCHHS LUCTEPH.

Hiamerpu TpyGONpoBiHIX KOMYHiKaILiH 31MBAHHS-HATUBAHHS
BH3HAYAIOTECS 32 MAKCHMANBLHOIO MPOJYKTHBHICTIO i PEKOMEH/I0-
BaHOIO WIBH/IKICTIO NMEpPeKadyBaHHs HAQTOMPOIYKTIB.

6.4 Busnauennsi 4acy BHIOPOKHEHHS 32 i3HHIHHX
nucrepu

BHNOPOKHEHHS 3ali3HHYHUX IIACTEPH XapaKTCPH3YEThCS He-
YCTANCHUM PEKHMOM Teuil HaTONPOMYKTY y 3NMBHIH KOMYyHiKka-
i BHACIZOK 3MiHH y 4aci HOro piBHA y MUCTEPHI, a TAKOXK HAMO-
PY, BHACHIJIOK SKOTO BiIOYBAECTHCS BUTIKAHHS.

Po3pi3HAIOTH 1BA BUMAJKH BUTIOPOKHEHHS IUCTCPH:

- uepes KOPOTKMil natpyGoK (cxeMma a Ha pucyHKy 6.1);

- gepe3 JI0BrHi 1aTPYOOK — CH(OH, 3NHBAILHUN TPYOOIPOBIL,

KOIIGKTOP.

V nepuromy BHIajKy 49ac BUIIOPOKHEHHs BH3HAYAIOTh 32 (o-
PMyIIO0

_4.LpVD

= - % (6.2
3pefy2e )

To

ne L - I0BXKHUHA KOTIIA ITUCTEPHH;
D - piamMeTp KOTIIA IHCTEPHH:
M- KoedilienT BUTpaTH 3MBATLHOT KOMYHiKALi;
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Ipoposxenus Tabmui 1.1

Tyctuna TemneparypHa Koedirient 06’emroro
P93, THoTpaRka; Gos posumperns f,,1/K
KI/M Kr/(Mrpag)
1020-1029 0,476 0,000464
1030-1039 0,463 0,000447
1040-1049 0,450 0,000431
1050-1059 0,437 0,000414
1060-1069 0,424 0,000398
1070-1079 0,410 0,000382

B iHKEHEPHHX PO3PAXyHKaX JOCHTb YaCTO BHKOPHCTOBYIOTh
3aIEKHOCTI

pr = p2o3—,(T-293) , (1.2)

abo
pr = P20 =G,(1-20), (1.3)

ae (- TeMieparypHa OIpaBKa, SKy BU3HAYAIOTH 38 JOPMYII0I0
¢, =1825-0,001315p,, (1.4)

P20~ rycrina HagrompoaykTy 3a Temueparypu 20 °C, kr/v’;
ti T —simnosizxo Temneparypa B °C i K.

KopucTylounch MpaBuIIoM aiiTHBHOCTI, MOJKHA PO3paXyBaTH
TyCTHHY CyMilii HayTOIPOYKTIB, 3HAIOUH [YCTHHY KOXHOTO
KOMIIOHEHTA

.
Peyn = 2 Pixi, 15
i=1

e p;- YCTHHA i-0r0 KOMIIOHEHTa;
X; —00’eMHa JacTKa i-0ro KOMIOHEHTa B CyMili.
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Jf - miouia nepepisy 31MBaIbHOrO NaTpydKa LUCTEPHHU.
KoediuienT BuTpaTH 31MBANBHOI KOMyHiKauii Moxe GyTu
3HalijieHuii 3 piBuanHa Bepuymmi

1+xd+zlg

Jie - IOBXKUHA 3THBATLHOTO MaTpydKa;
d - fioro fiamerp;

He (63)

n
Y&; - cyma MiCUEBHX ONOPIB KOMyHiKauLii.
i=1

Jlist yHiBepCAIBHOIO 3IMBANBHOTO NPHCTPOIO, SIKUM 06lajHa-
Hi cyachi sanisruuni nuctepru, xoedinient Butpary MosKe Gy
3Haii(eHnii 33 NPAKTHIHOK POPMYIOI0

1

_—_, 6.4
He =238 +129 &

Ae v - KiHeMaTHaHMii KoeillieHT B’I3KOCTI HAPTONPOAYKTY, M *c.
DOpMyIy BUKODHCTOBYIOTS B irTepBalti sminyt KisemarH4Horo
xoedinierra B’s3kocti Bix 1:107 m%/c o 653:10° m*/c.
V BUIIajIKy BUNOPO:KHEHHs HAQTONPOIYKTIB CAMOIITHBOM He-

pes crelianbHi 3MBATLHI NPHCTPOi y Ge3HamipHi eMHOCTI s
BH3HAYCHHSA YaCy BHTIKAHHS MOYKHA CKOPHCTYBATHCS CHIPOLICHHM

BHPA3OM
h,
T =w[5°} 65)

i T,- 4ac BHIOPOXKHEHHs HCTEPHH 9epe3 KOPOTKMil MarpyGok;

h, .
(p[;? - nompaBHa (yHKIis, IO BH3HAYAETHCA 3a JIONOMOTOIO

rpagika (pucynok 6.3).

153




image155.jpeg
06 NG

- \_ .

By
0o 08 16 24 D

Pucynox 6.3 — T'padix dpyuknii @) hi’)

D

Ciyf 3ayBaKUTH, 10 YaC 3HAXO/DKCHHS 3aII3HHYHOT LIHCTEPHH
Ha ecTaKa/li HOPMYEThCA i CKIAJa€Thes 3 Yacy Ha IiAroToBdi ore-
patii Ta yacy BUNOPOKHEHHS UCTEPHH. Yac BHIOPOKHEHHS 3a-
JIOKHTB BiI YMOB EKCILTyaTallii — cTyneHs MexaHisauii mpouecis
3JMBAHHA-HAIMBAHHSA, B’A3KOCT PIIMHM, OPH POKY (MLt BHCO-
KOB’S3KHX HA(TONPOYKTIB).

6.4 Po3paxynok cuponnnx TpyGonposozis

TpyGonposiy, HacTuHa AKOro posillyerscst Buile Bix pisms
PIIMHHU B €MKOCTI, HA3HBAKOTE CUYOHHUM 26O cudorom. B ymosax
HaT06a3 CHPOH BUKOPUCTOBYIOTH IPU BUIIOPOXKHEHHI 3ali3HUY-
HHX LMCTEPH 4epe3 FOPIIOBHHY.

HopmainsHa po6oTa 31MBaIbHOT KOMYHIKALiT BEPXHBOTO 3THBY
HadTONMPOYKTIB MOMKIINBA TUTLKK TOAL, KOIH HaUMIIKOBHH THCK

y Oyap-sikiii Touwi TpyGonpoBigHOi KoMyHiKauii P, Ginbmmii Big
THCKY HAacMueHHX mnapis Hadronpomykry Pgp 3a Temmeparypu
nepeKauyBaHHs

£y > Fer 6.6)
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Y BUNA/IKy HEBUKOHAHHsS yMOBHU (6.6) MOPYUIYETHCH CYHLIb-
HICTb HOTOKY Pi/IMHH, YTBOPIOIOTHCS [a30Bi IPOOKH, 3MEHITYEThCS
NPOAYKTHBHICTL IepeKadyBaHHs abo [pOLeC IepeKadyBaHHs
TPUIUHACTHCSA 30BCIM.

Pospaxynok cuounoro TpySonpososy nomirae y ninbupanmi
#Oro okpemuX eleMeHTiB (10BkHHA, AiaMeTp, KOH(Irypawis Tpy-
BompoBoiB) 3a cepeHbOIO0 IBHAKICTIO NepeKadyBaHHsA Ta N00y-
71081 rpadikiB 3aIMIIKOBHX HANOPIB i BaKyyMiB, 3a JOIOMOIrOI0
SIKHX HiepeBipserbes ymMoBa (6.6).

CudonHmiA TPYGOIPOBiA PO3PAXOBYIOTH 32 HANTIPIIMX YMOB:

- pIBEHb Pi{UHK B LUCTEPHI - MiHIMATLHUIT;

- GapomeTpudHMii THCK — MiHIMaNbHMIA;

- TeMIepaTypa HaTONPOLYKTY — MAKCHMATILHA;

- PO3DAXYHOK BE/IEThCs 110 HAGTONPOYKTY 3 GillbLnM 3HAYCH-

HSAM TIPY/KHOCTI I1apiB.

TlocninosricTs noOynoBu rpadikis 3aIMIIKOBAX HANOpiB i
BaKyyMiB:

- OyayioTh y MacmTali KpecIeHHs 31MBalbHOT KOMyHIKaILii;

- 3HAXO/IATh BEIUYHHY HASBHOTO HAIOPY HaJl PiBHEM PifuHu y
LUCTEPHi — BiH BiOBifac BenHuMHi GAPOMETPHUHOTO THCKY;
- BU3HAYAIOTH BTPATH HANOPY HA OKPEMHUX JIAHKAX KOMYHI-
xaui
- 3HAXOJIATE SATHIIKOB] HATOPH Y XaAKTCPHUX TOUKAX KO-
MyHikauil i Gymyiors ’e30MeTpuuHy niHilo (iHil0 najgiHHL
HArnopis);

- Bi,zumaaanorb BHU3 am n’ezomt.rpuuuo'i minii BifcTans,
IO BIIOBIIAE BENMUHHI NPYKHOCT] apiB HaTOnpoayKTy 32
TEMIIEPATYPH TEPEKAUYBAHHS — OZICPAYIOTh TaK 3BaHY JIHIIO
IPYKHOCTI I1apiB.

Jns Buxonanns ymosy (6.6) HeoGxinuo, mo6 ninis npyxHocri
napiB He NepeTHHANA TiHi KOMyHiKali

Slkuwo nepernn ninii npyxHocti napis i komysikauii Bee x Ta-
KH BiGYBA€TLCs, TO 3aIO0ITH YTBOPEHHIO Fa30BHX MIXypiB MO3K-
HA TAKMMH METOJIAMH:

- 3MiHHTH KOH(Irypauilo 31MBaILHOTO CTOsKa (HAMPHUKIAL,
3poBUTH HOrO CKOMICHHM);

- 36UTBIKUTH JiaMETPH OKPEMHX UIAHOK KOMYHIKalil (3MeH -
WHTH TiApaBniuKi onopu TpyOonpoBoy 10 Hebesneunoi Tou-
Kn);

- HaO/IM3UTH HACOCHY JI0 €CTAKaJIH;
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- 3ariMOUTH HACOCHY.

Slkio minito nafinHs Hanopy noGyaysatu mix piBHeM HagTo-
HPOAYKTY B MHCTEPHI, TO OXePIKYIOTS Mitito Bakyymis. OpuHara
MDK Ii€l0 JiHi€H0 1 HACOCOM — BAKyyM, SKHH [IOBHHEH CTBOPHTH
HAcOC JU1s 3a0E3MeUCHHs TIePEKAuyBAHHs 3 33JAHOIO IIPOJYKTHB-
micTio. SIKINO NiHisg BaKyyMiB MepeTHHAE KOMYHIKAILil0, TO J{UIAHKH
TPYGOIPOBOIY, IO PO3TALIOBAHBI HIKYE HEl MPAIIOKOTH i Hajl-
JTMIIKOBHM THCKOM.

6.5 BixpanTaxennus HaQTONPOAYKTIB CIIOKHBAYAM

Jlnst BigBaHTaKEHHA HATONMPOMYKTIB CrOXKHBauaM y OOUKH,
Ginorn, kanicTpyu Ha HadToGasax nepeGaualoOTh CrewiabH NpH-
MILICHHS — PO3IMBAITBHI Ta PO3/IABATIbHI, SIKi MOKYT PO3Mill{yBa-
THCh y KaNITAIBHUX CIOPYJAX, Il HaBicaMu a00 Ha BYIKPHTHX
Maiianuukax. HadTonpoaykTH HaaXo[saTh y PO3NMMBAIbHI CaMo-
IUIMBOM a60 IPHMYCOBO 32 JJOLIOMOTOIO HACOCIB.

PO3paxyHKOBY KiNbKiCTh HAIMBANLHHX MPHUCTPOIB y PO3IHBA-
JILHUX BH3HAYAETHCA JUIA KOMKHOIO COPTY HATONpOAyKTiB 3a
dopmymnoro

G,
= e ©7)

gktp

ne G- cepeinbosi060Ba peanizauis HadTonposyKTis, Ky Hpu-
#iMAIOTh 3a MiCAIIEM 3 MAKCHMANLHOIO peatizarieio;
PO3PAXyHKOBA NPOJYKTHBHICTE PO3JABANLHOIO NPHCTPOK)

(pana);
k - xoedillieHT BUKOPUCTAHHS HANTMBAILHUX NPUCTPOTB (IpH Ha-
nuBanubl y Goukn k =0,5);
T - KUILKIiCTh TOJMH POGOTH PO3/IaBANLHUX IPHCTPOIB 32 100Y.

CepeiHBOMICSHY PEATi3ALiI0 PO3PAXOBYETLCA 1O MICALIO 3
MaKCHMAJIbHOIO Pealli3ailicio 3a CTaTHCTHYHHMH JaHuMH abo 3a
hopmymnoio

(6.8)

156




image158.jpeg
ne G - piuna peanizaiis Hadronpouykry;

1,5 — koediuient HepiBHoMipHOCTI peanisanii Hadronpoaykry.
XapakTepuCTHKa PO3JaBalbHUX KPaHiB HaBeleHa B Tabmuii

6.3.

Tabmans 6.3 — XapakTepucTHKa PO3/(ABAILHAX KPAHIB

Pyurioro kepysanmst ASTOMATICHOL
Tloasmir A
PK25 | PK38 | PII-34 | P40 | AKB25 | AK38
K:‘m“"" FPOXiL 25 38 34 40 25 38
Tporycruiics, 4 20 18 2 3 27
»/ron

B asrouucTepH HaTONPOYKTH Bi/iBAHTAXKYIOTH HA CTAHIIAX
HAIMBAHHA (ABTOMOOUIBHUX ecTakajax), ski 00 jHaHi aBTOHAIH-
BaTbMH CTOSKAMH. 3aCTOCOBYIOTh CTOSIKM Pi3HHX KOHCTPYKILiH —

yusoro (tury HC) i aBromarusosanoro kepysauus (ACH — 511,
ACH-5H, ACH-12iT. in.)

Kinbkicts cTOSKIB BH3HAYaI0Th 32 Gopmymnoro (6.8). Koedini-
€HT BUKOPHCTAHH: CTOAKIB MpuiiMaloth piuum 0,7, a po3paxyH-
KOBA NMPOJIYKTHBHICTb HATTMBAHHS:

- pH CAMOIUIMBHOMY HAIMBAHH] MaJloB’3KuX HaTONPOYK-

TiB 30-40 M /m,u,

- IPH CAMOILIMBHOMY HANMBAHHI ONMB i B'A3KHX  HadTOIpO-

JykriB 20-30 M P fron;

- TpH HACOCHOMY HAIMBAHHI MATOB’A3KUX Ha(TONpOIYKTiB

40-60 M/rog;

- M HACOCHOMY HAIMBAHHI OMB i B'a3kuX  Hadromposy-

xris 20-30 m*/roz1.

6.6 TIpuKiaau po3paxyHkis

Tpukaax 1. BusHaunTd TEOPETHHHHMIT Yac BHIIOPOXKHEHHS
Ma3yTy 3 3aIi3HHYHOI UCTEPHU Y BIIKpUTHH MiKpeHKoBuii x0-
1100 33 TAKHX yMOB:

- JiaMeTp KOT/Ia UCTEPHH — 3 M;
- JIOBJKHMHA KOTJIA IucTephu — 10,8 M;

157




image159.jpeg
- AlaMeTp 3UBaIbLHOIO narpyoka - 200 mm;
- KinemaTuuHHil KoedilieHT B’s13K0CTi MasyTy 3a Temmepary-
pu 3nuBanns — 100 Cr.
Po3B’5130K. 3HAXOMMO [UIOLLY IIEPEPi3y 3THBATLHOTO NATPy6-
xa

2
2027 =0,0314 M2

Koeoiuienr sutparu 3a popmysoro (6.4)

1

= ——=0273.
238-100-1077 +1,29

Yac BUNOPOXKHEHHS, OCKITLKM 3JTMBaHH: BiOyBacThcs Hepes
KOpOTKHH naTpybok, oGuncimoemo 3a popmynoio (6.2)

g 310843 =1974c.

A0,243»0,0314» 2:981

]Ipm(.vlan 2. 3uaiitn opleurosuy TeMIIepaTypy HaTonpoyK-
TY, 0 AK0i BiH Mae GyTu miAirpiTuii B 3anisHuuHii qUCTEpH, 106
4ac BHIIOPOJKHEHHS OCTAHHBLOI HE MEPEBMIYBAB 25 XB. 33 TaKHX
YMOB:

- niamerp KotTia mucTepHu — 2,8 M;

- IOBIKMHA KOT/a LucTepHu — 10,3 M;

- KiHeMaTH4HHi KoedillieHT B’A3KOCTI Ma3yTy 3a TeMrepary-

pu 20 °C—100 Cr;

- KiHeMATHYHHIi Koe(il[ieHT B’I3K0CTi MasyTy 3a TeMIepaTypH

50 °C-30Cr;

- BHYTilmHiii AiamMeTp 3nuBaibHOro narpydka — 200 mMm;

- CXEMa BUIIOPOIKHCHHS! — BIIKPUTE HIKHE 3/TUBAHHS.

Po3p’s30k. Busnauaemo miomry nepepisy 31MBaIbHOrO nat-

py6a

2
f= 73'1440'2 =0,0314 M%
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3HAaX0AMMO KOC(ILIEHT BHTPATH 3/IMBAJILHOIO HPUCTPOIO 3
piBHsHEA (6.2)

Hc=§ 28-103-/28 ~0308.

-25-60-0,0314»‘ 2981

3 pumm-uu (6.4) 3HaX01MMO 3HAYCHHA KiHEMaTHIHOIO Koei-
uienta B’s3K0cTi HadTOMPOAYKTY, WO BiANOBiTAE OACPKAHOMY
3HAYCHHIO KoedillieHTa BUTpaTH

1
v=0308 00082 e
238

JUist HOAQILIIMX PO3PAXyHKiB ckoprCTaeMocs Gopmyiomo Peii-
Honbica — DinonoBa. 3HaxomuMO KoedillieHT KPYTH3HH Bickor-
pamu 3a hopmymnoro (1.11)

= In@—00401(“c)
50-20 30

3 dopmymu Peiinonsaca-DinoHoBa 3HAXOAMMO TEMIEPATYPY,
10 BiANOBifae Wik B’s13k0CTi

i 82

t=50——30 =925 °C,

0,0401

Tpukaax 3. TIpoecTu mepeBIipsIbHAI PO3PAXYHOK KOMYHi-
Kallii BEpXHbOTO 3TMBAHHS aBTOOCH3MHY 3 3aJi3HMYHOI LUCTEPHU

33 TAKHX [IOYATKOBHX JAHUX:
— cxeMa KOMYHIKallii HaBe/leHa Ha PHCYHKY 6.4;
— Marepian Tpy6, JOBXMHM i TiaMETPH JUIAHOK 3MHBATBHOT
KOMyHiKauii HaBeseHi B Tabmuii 6.4;
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- PIBHHLA IeOJIC3HYHHX N03HAYOK JUIS NEPIIOl JUISHKY BU3HA-
YeHA 332 YMOBH ONYyCKaHH: 3a0ipHOTO IIAHTY 0 JHA IUCTEP-
HE;
- MaKCHMAJIbHA TeMIIEpaTypa npoiykry —20 °C;

- rycruna Gensuny 3a 20°C - 730 xr/m’;

- THCK HacMYeHMX mapiB Haprompomykry 3a Peiimom —

6-10*ITa;

- miniManbHHit Gapomerpranuii THCK — 0,95 -10° TTa;

- KOpHCHHiT 06°eM LHCTEPHE — 63,4 M

- miamerp KoT1a HECTEpHH — 2,8 M;

- IOBXHHA KOTJIa IHcTepHn —10,3M;

- KineMaTuuHuii koedillieHT B’a3kocTi GeHsuHy 3a  TemIe-
parypu smuBanms — 0,610 v/c;

- 4ac BHIOPOKHEHHs LHUCTepHH (63 MiAroToBYUX Onepaiii)
—1roxa. 10 xs. (4200 c).

Loa—()s

Pucynok 6.4 - CxeMa KOMYHIKaIlil BEpXHBOTO 31MBaHHs
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Tabmuus 6.4 - 'eoMeTpH4H1 XapaKTEPUCTUKH 3ITHBAILHOL

KOMyHiKauii
Xaparre- Jlimsmxa,
prcTika
N ans 12 23 | 34 | 45 | 56 | 67 | 78
Towwama, | 44 07 | 05 6 [ 40 | 240 | 200
M
Tiaverp T00 | 100 | 100 | 100 | 100 | 130 | 20
BryTpi-
i, My
Tom ManT | mmanr | cra- | cra- | cra- | cra- | cra-
TpyGompo- nesa | nema | mema | mesa | nema
Boxy Tpyda | Tpyba | Tpyba | Tpyba | Tpyba
Pismmms Ex 0 0 -1, 4015012
reonesi-
X 10~
3HAT0K
Kimma i
nouaTky
UK, M

Tabmuus 6.5 - Iepenix Micuesux onopis smusatsHOT
KoMyHiKaii

Hassa Miciesoro i
onopy T2 [ 23 [34 [ 45 | 56 | 67 [ 78

Jacys S I I
Tloopormtt camem | - | - | - | -
Thnapmd nosopor 90° | - | T | = | -
Tlnanmmii nosopor 4 ER B I I

Tk ma mpoxix R I
“Tpifimax 3 mosopotowt |- | - | -
Dimsp I I =

Bxin y 1pyby 1 = = - -

oy

Posp’s30k. Bukonyemo cxemy siuBanbHOT komyHikauii (pu:
CyHOK 6.5 ) y MacwTali (y 3arabHOMY BUIIAJIKY BEPTHKAIBHMI |
TOPH3OHTAILHII MACIITAOM MOXKYTh GYTH PI3HUMH).
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BusHaueHHs rycTHHE Ha(TONPOJAYKTIB BAXKIIUBE HPH IXHBOMY
oGuiky. Ha npaxruui ii BH3HAYAIOTh 32 J0MOMOTOI0 HaTOACHCH-
MeTpa (apeomerpa).

V ayxe B’aski HapTONpomyKTH (KigeMaTHyHMM KoediieHT
B's3Kk0CTi 3a 50 °C Ginbummii 3a 200 MM/C) apeoMeTpU He 3aHy-
prototses. [Tonepenue minirpisanus pimuau monan 40 °C takox He
Jae eeKTy, OCKUTBKH MOXHEKA [P NEPEPaXyHKaX MOKE TIEPEBH-
Ty formyctuMy. ToMy nepeji BU3HAUCHHAM yCTHHH B A3Ki Hag-
TONPOJYKTH TONEPEIHLO PO3UMHAIOTE 3 TPAKTOPHHM abo OCBiT-
TOBANLHUM racoM (kepocuHom). I'ycTHHA cyminni 3a 0 HAKOBHX
npornopiii 3a 06’eMOM PO3YMHHKKA 1 HAQTOPOAYKTY

Peyu=05(pu+pp) (1.6)

ae p,, - yCTHHA HA(TOMPOYKTY;
P p - TYCTHHA PO3HHHHUKA.
Onixe,

Pu=2Pepu =P ar

Sxmio 06’eM PO3UMHHHMKA CKIAJAE 1 YACTHH, TO

Pu=7{Pey = Pp )+ Pey. (1.8)
1.2 B’sizkicrn

JUis XapakTepUCTHKH Ha(TONPOAYKTIE BHKOPHCTOBYKOTH I10-
KasHu guHamivHoi (W ), KiHemaruunoi (V) i mexonu — yMoBHOT
B’a3kocti (BY,).

B’s3kicTh XapakTepusye BIACTHBICTb PiMH YMHUTH OMIp Bif-
HOCHOMY 3CYBY iX YaCTHMHOK BHACJIIOK Jii 3CyBambHUX CHI. 3rii-
HO 3 rinoTe3oio I. HbloTOHA HANpPYXKCHHS BHYTPIlIHBOIO TEPTS
MiK JBOMA IIAPAMH PUIMHH IPAMOIPONOPLIMHI IPafieHTy MBI
KOCTi 10 HOpMaJli I0 HanpsAMy PyXy

(1.9)

10




image164.jpeg
Biaknagaemo Bit MIHIMAIBHOTO PIBHA PIIMHU B LMCTEPHI BH-
coTy croBna GeHsuHy B MeTpax, WO BiNOBiiae MiHIMalbHOMY
GapomerpuuHOMY THCKY (OpzmHaTta 1- 1)

,,:0'95'105 I

730-9,81
3HaX0UMO BUTPATy GEH3HHY B 3TMBANLHOMY CTOSKY

63,4
4200

0= =0,0151m/c

IIBupkicts pyxy pimuuu na ainsakax 1-2, 2-3, 3-4, 4-5, 5-6
OJIHAKOBA,

=Wy =Wy =Wy o= OO 6o,

W2 =P 314.0,2

IIeuakicTs pyXy pinunu Ha ginsuii 6-7

Weq= 400151 0,86 m/c.

IsuakicTs pyXy pinunu Ha ginsuii 7-8

g =005 _ g 45,
314.0207

3 rtabnuni 5.4 3HAX0AMMO 3HAYCHHS KoedillieHTiB MicHeBHX
onopis:
- 3aCyB NOBHiCTIO BigkpuTuii — 0,15 ;
- masHuii nosopot 45°— 0,3;
miaBHuii nosopor 90°— 0,2 ;
TOBOPOTHHIK calbHUK — 2,05
TpiiiHuK Ha mpoxin — 1,15
TpiliHuK 3 noBopoToM — 1,35
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- BXiny 1pyby - 0,5;

- dimsTp -17.

3HAXO[MMO 3aralibHi BTPAaTH HANoOpy Ha jinauui 1-2, nomepe-
JIHBO BH3HAUYMBIIM 33 JOMOMOTOI0 pHCyHKa 5.1 Benuuuny koedi-
1i€HTa TiAPaBIiYHOr0 ONOpPY LLIAHTa, KMl s Jiamerpa 80 My
nopisnioe 0,133

2 2
44 192 05 1,92

Iy =0133. )
01 2.981 2.981

=119m.

BinkiazaeMo 1o BenuuuMHy Bin Touku 1 BHU3 i ojepikyemo
TOuKy 2.
(O6uHCITIOEMO BTPATH HANIOPY HA AUAHLI 2-3

02 1922
01 2:981

Iy_3 =033 =0,09 M.

BigkiaaemMo 110 BEMYUHY HA PHUCYHKY i OTPHUMYEMO TOUKY
3,

3Hax0[MMO BTpaTH Hanopy Ha minsnni 3-4. Yucno Peiinomnbaca
JiopiBHIOE
_192-01

R
0,6-107°

=320000.

OGUHCITIOEMO eKBIBANIGHTHY IIOPCTKICTL i TPyGOmposoay
niamerpom 100 mm

2-015
100

834 =

=0,003.
OGuncmoemo nepexiani yncia PeiiHonbaca

Rep, =595

= =45476
-4 000387
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Reypy_, 1945476 =864093.

Ockinbkn BUKORyETECA yMOBa Re; < Re < Reyy , 10 koedinicnt

TiZ[paBIiYHOr0 ONOPY OGUHCIIOEMO 33 OIHIEI0 3 opMyx (Tabmiis
5.1). Cxopucraemocs GopMyI010 ANbTuryis

0,25
tog=01 =& O _g0017.
320000 ' 100

Brparu nanopy

[ :0,0217-071

Bijkiaiaemo 1i BTpath Ha PUCYHKY i OTPUMYEMO TOUKY 4'.
Brparu nanopy Ha ginsuui 4-5

2 2
has=00217.28. 1927 03 192" _ 416
01 2:981  2:981

3HAXO0/MMO BePTHKAILHY KOOP/MHATY TOUKH 5.
Brparu Hanopy Ha jtinsuui 5-6

2 2
hs_g=0,0217 W (015+2+03) 192
01 2-981 2981

=062 M.

BikiazaeMo 10 BETHYMHY HA PUCYHKY i OJCPIKYEMO TOUKY
6'.

3HAX0UMO BTpaTH HANopy Ha ainsHui 6-7. Yucno Peiinoms -
ca iopiBHIOE
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_086-015

Re
06-107°

=215000.

3HAX0/IMMO 3HAYCHHS CKBIBATICHTHOT IOPCTKOCTI, MEPEXiHuX
uncen PeiiHonb/a Ta koedilieHTa rigpaBidHOro onopy.

€6q = 2i(51;5 =0,002,

Rep, . =—2 _ _ 786,

6-7 0, 0028 FT

Reyyy_, ~19-215000 =1373434,

0,25
Y =0,11[ L +°’15J =0021.

215000 ~ 150
Brparu nanopy
2 2
hs_7 =002 2%, 086 +(015+6-11+13) 086 o5
015 2:981 2-981

Bimxragaemo i BTpati Ha PUCYHKY i OTPUMYEMO TOUKy 7'.
O6UMCTIOEMO BTPATH HANOPY HA AinsHill 7-8.

Orpumyemo
2:015
€= =0,0015,
ReI7 5= L’ZM =100425,
0,002
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Reyy,_ ~19-100425=1908072,

0,25
M,g:ovn[ o8 +E] =0,0203,

155250 ° 207
2
g =00203. 20 045”7 |
0207 2-981
2
+(3-015+2-11+13+17) 045" _ 008 .

Bigknajaemo 1i BTpatd Ha PUCYHKY 6.5 i OTPUMYEMO TOUKY

' 3HAX0MMO MPYKHICTh MapiB GEH3MHY 32 TEMIEPATYpH Tepe-
KadyBaHHs 3a popmyrnoro (1.17)

1430
—6.10°.10 23 = -10*
Py,g, =6:10%-10 =3145.10"Tla.

Tleii THCK BiANOBiza€ BUCOTI CTOBIA piMHK

"
Hyg 2510 =449m.

730-9,81

Tlapasensuo jio ninii naninus nanopis 1'-2'—3'-4'-5 —
—6'—7'-8' ma sincrani 4,49 M npoBomuMoO NiHil0 npyxHOCT
napis 1"-2"-3"-4"-5"-6"-7"-8".

Jlinist npyKHOCTI 1apIB He epeTHHAE iHil KOMyHiKawii, Tomy
nepeKauyBaHHs anroﬁemuuy 3a BKa3aHUil B yMOBI 4ac € MOXUIH-

BuM. CrnabkuM MicieM KOMyHikanii € Touku Ha AuisHui 2-5,
TOMY MU nepeKatyBaHHi HaTOMPOAYKTY 3 GO0 MpyKHCTIO
napis i npu Buiiit Temueparypi, a6o 3 Giibioto nposyKTHBHiCTIO,

MOXKE BiIBYTHCS PO3PHB CYLILTLHOCT IOTOKY.
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7BTPATH HA®TH I HAOTOIIPOAYKTIB BIJ{
BHITAPOBYBAHHS

7.1 izxepena i BHAM BTPAT HAGTONPOXYKTIB

Brpatu Hadu Ta HadTONPOAYKTIB CYNPOBOLKYIOTHCS 3MCH-
IIEHHAM N0YaTKOBOI KiNbkocTi Hadry i oziepikannx 3 mei Hadro-
npoaykris. Kpim Toro, noripurytorses pisuko-ximiuni Bracrusoc-
Ti HaTOMPOAYKTIB i BmGynaerbm 3aBpyHEHHS HABKOJIMIIHBOTO
cepesioBHILIA.

'VMOBHO BTPATH MOXKHA NMOAUIMTH HA KinbKicHi, sKicHi i Kimb-
KiCHO-sIKiCHi.

KinbkicHi BTpaTH Ha()TONPOYKTIB BUHUKAIOTH BHACTZIOK He-
CHIPABHOIO CTaHy Pe3ePBYapiB, TPAHCIOPTHUX EMKOCTEH 1 TPyGO-
POBOJIB, A TAKOK BHIIA/IKOBHX PO3NIHBIB IPOAYKTY IPH TEXHOIO-
riYHUX ONlepanisX, 3a AKHX SKICTh IPOJYKTY, IO SAIHIIMBCS, HE
HOTIpUIy€TBCs.

utoxu nadr a6o HadTONPOAYKTiB HastBHI 32 TAKMX Onepauii:

— npy 30epiranHi B pe3epByapax 4epe3 HEMiIbHICTD WBiB, -

¢exrn 3BaproBanbHUX POGIT, 3aBOJCHKI feeKTH, BHYTPILIHIO i

30BHILIHIO KOPO3ii0, rpybe MOPYIICHHS MpaBiul eKCrUTyaTanii

pesepsyapis, HeCTpaBHICTL 3amiproi apmarypu (HerepMerud-

HiCTh KOPEHEBOTrO 3acyBy), CIycK mixgroBapHoi Boju 6e3 Ha-

iRy . . .

— IPH 3IHBAIBHO-HATMBAILHAX ONEPALisiX 3a BIICYTHOCTI Ha-

Iy MOKE Bi\OyBATHCh IIEPE/HB EMKOCTEH, TiATIKAHHS Hag-

TONPOAYKTIB 3 PYKaBiB 3IMBAILHO-HANMBAILHAX NPUCTPOIS,

NiATiKAHHS PINMHY Yepe3 HEIIIBHOCTI 3’€AHaHb 3TUBATLHIX

NPHIALIB i YCTAHOBOK HHIKHBOTO 3ITHBAHHS;

— NpH TepeBe3eHHi HagTONPOAYKTIR sanizamHIM TPaHCIop-

TOM BTPATH MOXYTh BHHHKATH HePe3 HAJMIDHE 3aIOBHEHH:

ucTepH (MEPE/UB), HErEPMETHUHICTb 3IHBATLHUX HPUCTPOIB,

BTPATH TAKOK BUHUKAIOTH Bij| HENOBHOIO BHIIOPOXHCHHSA LIH-

cTepH;

— IpH TPAHCIOPTYBaHHI uatpronpouyxrm TpyGonpoBosamu

BIPATH MOMUIMBL Yepe3 HElUIbHiCTS 3’€uanb, Koposiio, pis-

HOMaHITHi aBapii 60 Yepe3 HABMHUCHI IOLIKO/DKEHH;

— NIpH BiABAHTAKCHH] HadTONPOYKTIB IPHIHHOIO BIPAT € PO3-

GpU3KYBAHEHS Tl aC HANMBAHHS BIIKPUTHM CTPYMCHEM, He-

WUIBHICTh HAIMBAILHUX NPUCTPOTB (PO3/ABANLHHX KpaHiB),
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TICPETMBAHHS, IIPH POOOTI HACOCIB MOMKIIMBI BTPATH 4epe3 iXHI

VIIUIBHCHHS.

SIkicHi BTpaTH BUHHMKAIOTh BHACH{IOK 3MillyBanHs Hadronpo-

JyKTiB, 3a0pyJHEHHS NEBHOI Mapku HATONPOLYKTY iHIIMM,

MeHII SKICHUM IPOAKTOM 260 BOZOIO, & TAKOXK uepes 3Mily (131—
3UKO-XIMIYHHX BJIACTHBOCTeli Ha()TONPOAYKTIB B IPOLECi JOBro-
TPUBANOro 36epiraHus.

Jlo mpuumH AKICHUX BTPAT MOJKHA BiTHECTH TaKi:

— 06BosHeH s HAPTOIPOAIYKTIB, sike BiAGYBACTLCA Hepes HasiB-

HICTh KOHJICHCATY B PE3CPBYapi, 4€pe3 HELIUIBHICTh JIHHILA e~

3epByapa BHACIIIZIOK KOPO3ii Ta IHIINX MPUYUH, HASBHICTL 3a-

JHMIKOBOT BOJM B TPYGONPOBOAI IIC/Is TifpaBIiMHHX BUIIPO-

OyBaHb, 00BO/IHCHHSA BiIOYBAETBCS IMij{ YAC BOJHMX IEpEBE-

3CHHAX HadTOMPOAYKTIB;

— MOTPAIUISHHSA TPOAYKTIB KOPo3il B HadyTonmpoayKT, siki nor

PuIYIOTH HOrO AKICTB, OKHMCICHHS HAdTONpOAyKTiB y mpoueci

JIOBIOTPHBAIIOrO 30epiraHus;

— [OCIIOBHE NepEKadyBaHHs TPYGONPOBOAAMH, TIPH SKOMY

MOJXIMBE CyMillOYTBOPCHHS i NOTipIICHHs AKOCTI Had)TOIpO-

I

ﬂ%)q(:mxicuo SAKICHHX BTPAT HANICHKATH Taki BIPATH, BHACHIIOK
SKHX TOTiPUIYEThCs AKICTH HATONPOAYKTY i BTpadacThes Horo
TOYATKOBA KiTbKiCTh, TOOTO Yepe3 BunapoByBaHHs. [TOXOKEHHS
LUX BTPAT € HACIIKOM PHPO/IH HAGTONPOIYKTIB, HEIOCKOHATO-
cri i necnpasrocti TexHoNOriYHOro O6NaHANNS s 36epiranms,
npuiiManHs i Bujadi HaTONPOYKTIB, 0COGIHBO aBTOMOGIIBHUX
Gensuuis.

Po3risHEeMO OKpeMO BUIH BTPAT HaTONPOAYKTIB Bij BUNAPO-
BYBAHHsL.

TIpu BigkauyBanui HaTONPOAYKTIB 3 EMHOCTI y ra30BHil Hpoc-
Tip pesepByapa uepes JMXalbHy apMaTyPy BCMOKTYEThCS aTMOC-
¢epue nosirps. ITpyu 1BOMY KOHUEHTpALYIA NapiB y ra30BOMY PO~
CTOPi 3MEHITYETECA | MOYMHACTECA BHIAPOBYBAHHS HATOMPOAYK-

Ty. Y MOMEHT NpPUIHHCHHA BifIKauyBaHHs NapliajibHuil THCK Na-
PIB y Ta30BOMy MPOCTOpI MEPEBAXHO GyBac MCHIIM Bij THCKY
HACHHCHHX 11apiB 3a /IAHOT TEMIIEPATYPH. 3 HACTYIIHHM 3aIOBHCH-
HSIM Pe3epByapa rasonoBirpsiHa CyMilll, 1o nepedyBae y rasoBoMy
TPOCTOPI, BUTHCKYEThCs 3 eMHOCTI. [le Tak 3Baui “Benuki” quxau-
HiL.

Brparu Bin “Manux” IMXaHb BUHUKAIOTh 3 TAKHX TIPUYHH.
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llepma npuyuHa — ne 1000BI KOJMBAHHA TEMICPaTypH, AKI
NPA3BOJATH 4O 3MIHHU NApUIATBHHX THCKIB NIapiB, BHACHIZIOK 40T
3MiHIOEThCSL aGCOMIOTHHIL THCK Y Fa30BOMY IIPOCTOPi pesepayapa.
3 JIOCSTHEHHAM THCKY, AKKH nepeBrIILye HEOOXIHY BEIHIMRY UL
migioMy TapUIKH KTaNaHa, OCTAHHSA MUIHIMAETLCA 1 HaCTHHA TA30-
nom—rpsu{m cyMiui BuXxofuTE B arMochepy (BinOyBacrbes “Bu-

x”). V HiuHmit yac rasosuii npoctip Ta nosepxHs HadTONPOTY-
K'l‘y OXOJIOJUKYIOTHCS, FA30TOBITPAHA CYMIIll CTHCKAETBCS 1 BIGY-
BACTHCS HACTKOBA KOHJCHCAUiS Napis HATONPOAYKTY, THCK Y
Ta30BOMy TPOCTOPI CIA/IA€, i TUILKH-HO BAKYyM B Pe3cpByapi 10-
CArHE TICBHOT BE/MYMHH, BIIKPHETECA BAKYYMHHIl KiIalaH 1 3 ar-
MochepH B pesepByap MOYHE HAJXOMTH YUCTE NOBITPs (BinOysa-
€ThCsl TAK 3BaHHH “BIHX”).

Jipyra npuuuna — e PO3MHMPEHHs ra30HOBITPAHOI CyMilui
3HIKCHH] ATMOCEPHOTO THCKY, BHACTIIOK HOTO HacTHHa cymiui
BUXOJIUTE 3 Pe3ePByapa (3a yMOB, IO PI3HHL THCKIB B pe3epByapi
Ta arMocdepi Giblira Bijf pO3paxyHKOBOTO THCKY CIPAIlbOBYBAHHS
KIIANaHa).

Brpatu Bi BeHTHILAL{ ra30BOT0 NPOCTOPY Pe3CPBYapiB BUHH-
KaloTh 33 HASABHOCTI 1BOX a0 Ginblue 0TBOPIB, MO CIOITYYAI0TECS
3 Ta30BUM IPOCTOPOM PE3ePBYapa i nepedyBaloTh Ha JCsKiH Bil-
crani 1o BepTukai. BHaC1i{0k TOTo, 10 IyCTHHA NapONOBITPAHOT
cyMilni GiTbIna ryCTHHN MOBITPS, B Pe3epPBYapi YTBOPIOETLCS ra-
30BHii CHQ)OH, I AKOMY Ta30TIOBITPAHA CYMILll OYHHAE BHXOIH-
TH 4epe3 HWKHIH OTBIp, a CBIKE MOBITS HAJIXOJUTH Yepe3 BEpX-
Hili.

Tasosuii cudon y pesepsyapi MoxHBHii Takox i mpu repme-
THYHil NOKPIBILL, AKINO OJMH IMXANLHUI KIanaH po3MileHuii y
HalBHIiH Touwi noKpie, a inmuii Gmpkye 10 Giunoi crinku. B
TAKOMY BHIIQ/IKy CHJIBHHM IOPHBOM BIiTpy Moxe OyrH migssra
TapUIKa NEPIIOro BAKYYMHOTO KIAIAHa, TOBITPs Oy/ie BXOMTH B
Pe3epByap i MOsKe MIHATH B ra3oBOMY MPOCTOPI THCK, 1O fepe-
BumyBaTime gonycrumiii. Toxi Apyruii KianaH THCKY BilkpueTs-
cs, i uepe3 ra3osuii IPoCTip pe3epByapa Gy/e MPOXOMTH LUPKY-
JISiLList NOBITPS Ta Ta30MOBITPAHOT Cymillt.

Brpary Bij| HACHUCHHS ra30BOIO NPOCTOPY pe3epByapa napa-
MH Ha(TONPOYKTIB MOXKYTh BiIGYBATHCA IPH IOYATKOBOMY 3a-
NOBHEHHI pe3epByapa HATONPOXYKTAMH, KOJH Ta30BHii npoou
Pe3epByapa NIOYHHAC HACHHUYBATHCH HapaMu HadTONpOAYKTY.
BTPATH MOXKYTb OyTH iy BUNAZKy 3MiHK HAQTONPOLYKTY B puacp-
BYapi, KOJIH B HbOTO 3aKauyeThesi HaQTONPOIYKT 3 GLIbII BHCOKUM
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THCKOM HAaCHYCHHS NapiB. Y LBOMY BUIAJKY IPOXOAUTH 0AATKO-
BE HACHUCHHS FA30BOT0 IIPOCTOPY Pe3epByapa.

Brparu Bix “3BOPOTHOrO BHAMXY’ MOXKIHMBI NPH 4aCTKOBOMY
BijKauyBaHHI Ha()TONPOYKTIB 3 €MHOCTI, KoMK 1i razoBmii mpoc-
Tip crae He HacuueHuM napamu. Tomy micis 3akiHueHHs Bigkauy-
BAHHs POXOJUTB 0JATKOBE HACHUCHHS Ia30BOr0 IPOCTOPY BHA-
CIOK BHIAPOBYBAHHS JIEAKOT KinbkocTi Hadrompoaykry. Skito
eMHicTh 06MaHAA AUXATBHOIO APMATYPOIO, TO THCK y Ta30BOMY
NPOCTOPi MiJBMILYEThCA 1O THCKY, HAa SKHii BiIperynboBaHHMii
xnanas. TIpu 0boMy AMXalbHUH KIanaH BiKPUBAETHCA 1 B aTMOC-
epy BuTHCKAETHCA Jeskuit 06°eM rasonosiTpsHoi cymiur, skuit
BijnoBiztac 06’eMy Napis, WO YTBOPIOIOTHCA B NMPOLECH JOXATKO-
BOTO HACHYCHHA ra30BOrO MPOCTOPY (“3BOPOTHUH BUAMX”). AHa-
noriani siBUma BiIGYBAIOTCS MICHA YACTKOBOTO 3allOBHEHHS
OUHIEHOT Ta IPOBITPEHOT EMHOCTI, SKIIO B KiHI[i 3aIIOBHCHHS ra-
30BHI npoc-rip 11 HE NOBHICTIO HACHYEHHH napamu (“Ao,qamo-
Buil BHANX”). Alle B LbOMY BUNAJKY AMXAIbHHI KIamaH Imicis
3aBCPIICHHA 3ANOBHCHHA EMHOCTI HE 3AKPUBACTHCA, | 3pasy nowu-
HAETHCA “N0/IATKOBHI BHINX”.

7.2 OuinioBanusi BTpAT HAGTONPOAYKTIB BiJ
BHIAPOBYBAHHS PO3PAXYHKOBHM METOXOM

7.2.1 BrparH B “Mainx” IHXaHb

Icuye PAL METOMK PO3aXyHKY BTpar HaTONpOXYKTiB Bij
“MauX” uxaub. 3a CHPOIICHOIO TEOPI€i0 BEIMUMHA BTPAT 33 OJ1-
“mane” auxaHHs Mosxke OyTi Bu3HaueHa 3a hopmyroio [6]

_(—c)py | e pg an

M
) %, |i-cR,

ne V,,— 06’eM ra3oBoro npocTopy pesepsyapa;

T, i T; — miniManbHa i MaKCHMANbHA TEMIEPATYPH Fa30BOr0 MPOC-
TOpY BiAIOBiAHO;

p1 1 p2 — abCOMOTHAIT THCK Y Ta30BOMy IPOCTOPI pe3epByapa i
4ac BIMXY 1 BHIMXY;
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€1, €21 ¢ — MIHIMaJlbHA, MAaKCHMallbHa 1 CepPe/Hs KOHLEHTpauli
napis HaTOMPOAYKTY y ra30BOMY POCTOPi;

L — MoJIsIpHA Maca 1apiB HaTONPOIYKTiB;

R, - yniBepcanbna rasosa crana (R, = 8314 xJlx/(xr-K)).

Huskue po3ryis/acThest CIPOIIEHa METOMKA PO3PAXyHKy BTpAT
Bif “Manux” auxaHb. Y jpanii Metomuni mpuHHATI Taki cnpomeH-
AL

— pesepByapu aGCONIOTHO IePMETHHHI, BTPAT Bij{ BEHTHIIALL

Ta30BOI0 IPOCTOPY HEMAE;

- HACHYEHHS Ia30BOTO NPOCTOPY pesepByapa napamu Hadro-

TIPOJLYKTY BiGYBAETLCH MUTTEBO;

— KOHIeHTpauit napis y Gyapb-sikiii Touui rasosoro npocropy

OJIHAKOBA;

— ra3oNOBiTPsHA CYMilll HiLNOPS/IKOBYETHCS 3aKOHAM inealb-

HHX rasis.

BuxiHuMu JaHUMH JI0 PO3PAXyHKY €:

— cepeaiHbo1000Ba Temieparypa nosirps T

— cepejuiii armocdepuuit THCK Py ;

— Ha/VIMIIKOBHH THCK CIIPALbOBYBAHHA Klanana Py, ;

— BaKyyM CHpAlbOBYBAHHS Kianana P, ;

— TeMIIepaTypa MOYaTKy KHITHHS aBTOGCH3UHY 7, . ;

— THCK HACHYCHUX NapiB aBToOeH3uHY 3a Peiiiom Pgig;

— aMIUTiTy/a KoMMBaHk 060B0i TemnepaTypu nositps AT .

AJITOPUTM PO3PAXyHKY HOJIATA€ Y HACTYIIHOMY.

3HaX0[ATh TEeMIEPaTypH mmixém - MiHiMabHa (BHOI) i MaK-
CHMalTbHa (B/ICHB), HPH LEOMY POOMThLCS IPUITYIICHHS, IO CEPE/i-
Hi TeMIepaTypH MOBITPs i ra30BOT0 MPOCTOPY OHAKOBL

AT

Thsos.min -5 72
= AT

Tosmax =T+=- (7.3)

Bu3HAYAIOTE TEMIEPATYPH MOBEPXHEBHX IIAPIB ABTOGEH3UHY
3a MiHIManeHOT (BHOYI) i 33 MaKCHMabHOI (B/ICHB) TeMIepaTypu
TOBiTps
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Jie T - JOTUYHI HANPYXKCHHS 3CYBY;
W - AMHAMiYHMI KOeDILieHT B I3K0CT] piguHN;
dV / dr - rpatieHT MBHAKOCTI.

Omuuuni BuMipy auHaMidHOro Koediuienta B’s3kocti B SI —
TTa-c. B npaxTu1ii Takosk BUKOPUCTOBYIOTH Ityasu (11T = 0,1 Tla-c) i
cantunyasu (1cIl= 0,01 II).

Kinemaruunuii koeditienr 8’s3kocti

. (1.10)

Opuuuii BuMipy kiemarudsoi B’s3K0cTi B SI-M’ ’lc. Kpuvx TO-
TQ, BUKODHCTOBYIOTE CTOKCH i canrrucroken (1 Cr = 1 em’/c = 107
M7¢ =100 cCr).

‘VMoBHA B’A3KiCTh — Lie ni;uwmem vacy Burikauas 200 mu
HA(TONPO/YKTY 3a TEMIIEPaTypH ¢ 3 Bickosumerpa Tuiy BY jo
ggc‘y BATIKAHHS TAKOTO CaMOTO 06’€My JIMCTHILOBAHOT BOJ TIPH

v,:0,0731”BY,—w . eme (1.11)

°BY ;

Kinemaruany B’a3KicTh HAQTONPOLYKTY MOKHA BUSHAYATH 32
JI0TIOMOro010 KanitapHux Bickosumerpis tury BIDK-1, BIDK-2,
Tlinkesuya.

Bickosumerp BIDK-1 3acT0COBYIOTS 11 IPO30PHX PiftuH 3a
nosatkoBux Temneparyp, BIDK-2 1 ITinkeBuua — 3a JOBUIBHUX
TeMIepaTyp s Gyab-akux pigun. TIpuaLmn BUMiproBanHs
B’A3KO0CTi 32 JIOMIOMOT0I0 KAMUIAPHUX BICKOSMMETPIB MOJISTaE B
TOMY, 10 B’i3KiCTh piiu nponopuiiina vacy if Butikanus vepes
Kanisp neBHoro iamerpa. TIpH oMY PEKOMEHIOBAHO BHKOPHC-
TOBYBaTH uaﬁoparopm Jlani B Aiana3soni po6o4ux Temneparyp.

Kinemaruuna B’A3KiCTh JCAKHX CBITIMX HAQTOIPOIYKTIB 32
JaHHMH J1aBOPaTOPHUX JOCIIKEHb HaBeieHa B Tabmmmi 1.2.

I3 36inblIcHHAM —TeMreparypd  B’s3KicTh  HadTONPOAYKTIB
3MEHIIYEThCA. 32 IEBHUX TEMIIEPATyp i MOKHA BUSHAYMTH 32
B’SI3KICHO-TEMIIEPATYPHUMH KPHBUMH, SIKi HA3UBAIOTHCSA BiCKO-
rpamamu. Tunosa 3anexmicts koedilicnra kinemaTu4Hoi B’ 53~
KOCTi HATOMPOAYKTY BiJ TEMIIEPATYPH MOKA3aHA HA PUCYHKY 1.2.
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Ty % E~ Q58T (7.4)

Ty 5T +015AT (7.5)
ne 0,15 — CepeHe 3HAYCHHS Koedilienta, 1o BpaxoBye pmm.mo

y aMIUNTY/li KOJIMBAHHS TEMIEPATYpH ra3oBOro HPOCTOPY i moBse-

PXHEBHX IIapiB u:?ronpugymy
O6uncmors abcomornuii Tuck y I'TI pesepByapa 3a MiHiMalb-

HOT i MaKCHMANTBLHOT TeMIIepaTypu
=Pa—Ps (7.6)

P2=PatPu- (7.7)

Mogsipay Macy napis aBTOGEH3HHY MOXKHA 0GUHCIATH 3a (o-
pmynoro Boitosa [4]

W5 =60+0,3t, . +0,001t,,2. (7.8)
3HaxXo/ATh THCK HACHYCHUX NAPIB 3a TEMIEpaTypH T’"“l

1430

4,6—
T,
Pog = Py3z-10 - (7.9)

Bu3HAUAIOTH THCK HACHYCHHX MapiB 3a Temiepatypu T, 5

1430

4,6—
I,
Py, =Psyg-10 M2 (7.10)

KonnenTpanis napis aBToGeH3uny 3a MiHiManbHOT i MakcHMa-
IBHOT TEMIEpPAaTypH OGUHCIIIOOTS 33 c%opmyﬂamn
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(7.11)

P
Ll (7.12)
P2

OGumCIIO0TE cepe/Hio (3a 100Y) KOHLEHTpaLis napis

Bl 7)

2 (7.13)

3a Qopmynom (7.1) ouiHIOIOTLCS BTPaTH aBTODCH3MHY 3a OJHE
“Male” MXAHHA.
Metoauky pospaxyiy BTpar HadTH 1 HadTONPOLYKTIB mpH
“MamuX” JMXaHHAX, IO BPAXOBYE BIUIMB, GUIBIIOCTI OCHOBHHX

(axropis, O BIIMBAIOTH HA MPOLEC BUIAPOBYBaHH:, Oyna 3a-
nponoHysas Koncrantunos M. M..

BUXIHAMH JaHHMH JI0 PO3PaXyHKY € HACTYIIHi:

— NOTOJIHI yMOBH ;

— reOMETPUYHI XapaKTEePHCTHKH pe3epByapa (iamerp, BUCOTa,

BHCOTA HAMBY PiIMHM);

— Ha/UIMIIKOBHI THCK 1 BAKyyM CIIPAIlbOBYBAHHS MEXaHI4HOIO

JXAIBHOTO KIIANaHYy;

— reorpadiuHa MHUpPOTA 3HAXOUKCHHS PE3ePBYapa;

— J1aTa, Ha Ky PO3PAXOBYIOTLCA BTPATH;

— MaKCHMalbHa i MiHIMALHA TEMIIEPATyPH IOBITPS;

— GapoMeTpUIHUH THCK;

— ¢iuuni Bracrusocti HaTONPOAYKTY (IYCTHHA, NPYKHICTE

napis, TEMIEPATYPa OYATKY KAIIHHS);

— BH{ i CTaH NI0BEPXHI pe3epByapa.

PO3PaXyHOK HPOBOATE y TaKiii NOCIIIOBHOCTI.

Bu3HAYAKOTh MOISPHY Macy GEH3MHOBHX IIapiB Y ra3onoBiTps-
wiif cyminri 3a gpopmyrnoro (7.8) abo 3a yrounenoo popmyioro

15 = 60+03(t,, —30)+0,001(t, . ~30)> . (7.14)

Ta30By cTaly GeH3MHOBHX NapiB 3HAXOAATH K
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r=531 k). (7.15)
Hs
Cepepio Temneparypy HaTONPOLYKTY NMPUAMAEMO PIBHOIO
cepenuilt Temneparypi nosirps T

T =05t o min +tnon. max) +27315, K (7.16)

A€ typq mip— MiHIMaTBHA n0GOBa Temmeparypa mnosirps, °C;
toa mayx — MAKCHMAIIbHA 7I060Ba TeMmepaTypa nositps, °C.

BH3HAYAETECS MUTOMA TEIUIOEMHICT i KoediuieHT Terionpo-
BigHoCTi GeH3uHy 3a cepefHbOi Temmeparypu 3a (OpMymaMu
(1.22)1(1.23).

TemneparypHy nonpaeky (, Ta rycTuHy HadTONPOAYKTY 3a
cepeHLOi TeMIIEpaTypH 3Hax0aTh 3a hopmysamu (1.4) i (1.3).

Bennuuny  koediuienra TemneparyponpoBojHOCTi  Gensuny
3HAXOAATS 32 GOPMYIOKO0

Moy

CmPt

L, M2fro . (7.17)

a=

OBUHCITIOETECS TONOMDKHUI KoedilieHT m

L1
7.18
T 18)

€ T 3,,— TPHBAIICTH CBITIOBOrO JHS, TO.

JUis BU3HAYEHHS TPUBAIOCTI CBITJIOBOIO JHS HPOIOHYETHCS
TaKa MATEMATHIHA MOJICIL

Tou =(2/15) arccos(~1gp -1gy ), (7.19)

Jie 3HaYeHHs reorpapidHOi LHPOTH MicLEBOCTI ¢ i po3paxyHKoBe
CXHIICHHS COHIS \/ iJICTABIISIOTECS B TPAIyCax.
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Pospaxynkose cxuineHHs COHLS MOXHA 3HAHTH 32 JOIOMO-
roio rpadika [6] aGo 3a gonoMoroio nosiiHoMa

y=-0,0006882x5 + 0,026536x° - 0,33988* +13768x> + 20

+1,40347x% —692647x - 18,4231

ne
(7.21)

7 — TIOPAZKOBHIT HOMED 71 JIHS MiCsIIs;
K — KibKiCTh IHIB y Micsti.

Busnauators koeditient nposopocti armocdeproro nosirps i
3HAXO/ATH {HTCHCHBHICTH COHSHHOI pajiaiii (15 BEpTHKAILHMX
CTAJICBUX PE3CPBYapiB KOC(ILICHT TPO3OPOCTI MOBITPs MpHiiMa-
10Th PIBHHM: [UIsl COHSYHOT noroju — 0,78, it XMapHOi 3 Iposic-
uenuamu — 0,58, nys xmapuoi — 0,38)

(7.22)

06’°eM ra30Boro IpoCTOpy pe3epByapa 3 KOHIIHOIO MOKPIBICIO

2 2
-D 1nD
(Hyy = H)+ 2=~ e, (7.23)

ne D — niamerp pesepsyapa;
H,, — BHCOTA IWTIHAPHYHOT YaCTHHY Pe3epByapa;
H — BucoTa HaluBY GeH3MHY;
hy. — BHCOTA KOHyCA MOKPIBII.
TInoma m3epkana HahTONPORYKTY B pesepByapi

“
F "% ) (7.24)
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Cepe/iHio BUCOTY ra30BOr0 HPOCTOPY BU3HAYAIOTh K
v,
Ty = ;_'} : (7.25)

O6uucmIoTs IO NPOEKUili CTIHOK, IO 0OMEXKYIOTh ra3o-
BHii POCTIP pe3epByapa Ha BEPTHKANLHY i FOPH3OHTAIbHY ILIO-
mHY:

— BEPTHKAJIbHA MPOCKIlis

F,=Dh,,: (7.26)

— TOPU30HTAIbHA TPOCKILis

(7.27)

— IIolIa OpoeKuii CTIHOK ra30BOro mpocTopy pe3epByapa Ha
IUIOHHY, HOPMAJIBHY JI0 HAIPAMKY COHSMHHX IPOMEHIB

F, =F,sin(p—y )+F,cos(p-y ). (128)

3HAXOJATH IUIOILY MTOBEPXHi CTIHOK, 110 0OMEXKYIOTh ra3oBHil
npocrtip

F =F,+nF,. (7.29)

Kinekicrs Tenua, mwo oaepkye 3aBaiku consumii pagiauii
1 m” crinkn, sika 0GMEKye ra3oBHii IPOCTIp pe3epByapa, g BH3HA-
HaKoTh 32 TAKOIO GopMYII0I0

g=¢. %i,, , Briv?, (7.30)

ne € .— CTyHiHb YOPHOTH NOBEPXHi pesepByapa.

BaezieMo Taki 103HaYCHH:
o, i o) — koedimienTn TeIOBiLIAYi Bi CTiHKH IO ra3oBoro
MPOCTOPY CyMillli BICHb Ta BHOYI BiNOBIHO;
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o, i o, — KoediienTn TenoBiAnadi Bix MaponosirpsaHoi cymimi,
1wo nepeGyBac B ra3oBOMy NPOCTOPi pe3epByapa A0 HOBEPXHi pi-
JMHH BifIOBIIHO BJICHb Ta BHOWI;
Olyg 1 Opg— KOCIlliEHTH TEMIOBI AU BUIPOMIHIOBAHHAM BJICH
Ta BHOYI BiIMOBIHO;

i 1 O pye — KOCQILIIEHTH TEMIOBI/Y{aui KOHBEKIIICIO BICHb Ta BHO-
4i BiANOBIHO;
@, i O — koediientn Tennosinnaui pasjanicio Bix criniu pese-
PpByapa 710 HaTONPOYKTY Yepe3 ra30BUH MPOCTIP BACHb Ta BHOUI
BIATOBIHO;

Koedinientn Teruopingadi Moxna 3Haxoauty 3a rpadikamu
(pucynox 7.1 i 7.2). abo anpokcuMyBaTH iX MOT{HOMAMH 1 JIOTa-
PUOMIMHEME 3aNCKHOCTSAMH, TOYHICTh AKHX HE HMKYe rpadiu-
HUX.

B iHjKEHEPHHX PO3PAXyHKAX MOKHA MPHHMATH:

o, =032Ing+0,536, Br/(M*K), (7.31)

al =23, Br/(v>K), (7.32)

=53, Br/(M*K), (7.33)

o), =53, Br/(M*K), (7.34)

g =—592310°4% +7825-10 ¢ +2,645 , Br/(M>K), (7.35)
e = 0,047 —8,02, Br/(M>K), (7.35)

o, =136Inq 2,696, Br/(M>K), (7.35)

oy =24, Br/(M>K), (7.36)

=-5385-10"0¢% +7,793:10 ¢ +2,99, Br/(w>K), (7.37)
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a], =0,0455T 9,068, Br/(w*K), (7.38)

3HaxoaTh KoeillieHTH TenoBiNta4i BiX CTiHKM pesepByapa
Y HaBKOJIMILLIHE NIOBITPA Y /ICHHY i HidHY HOpY.

Koepinient Temnosiyati Bia criHku pesepsyapa B HaBKOIH-
IIIHE NOBITPA y ACHHY HOPY

Oppg =Opg + 0y . (7.39)

Koediuient Ternoingaui Bix crinku pesepsyapa B HaBKOIIH-
LIHE NOBITPA Y HiYHYy HOPY

Thoa =g + . (7.40)

Tpuseneni koediuicatn Ternnosinmayi Bin crinku pesepsyapa
B HABKOJIMILHE MOBITPS 0GUHCIIOITHLCS 32 TAKUMH (hOpMyTaMu
— BICHb

u‘n

cmn. = 5
O, | Oy, +mA

o, m)hi
F

(7.41)

— BHOUL

A

o __"F

Oemn =7 5. (7.42)
145220

F a)

3HaX0ATh HAIMIIKOBI TEMIIEPATYPH CTiHKM pe3epByapa, sKi
BiPaXOBYIOTB Bijl cepeHboi TeMmepaTypH HahTOnpoayKTy
— MaKCHMAIbHY

9+ %0690, max (743

Qo o =— L St0Imonmax
;
Opog TOemn. T0p

181




image183.jpeg
(7.44)
— MiHIMATBHY
O e min = ——HAE MM, (7:45)
Chioa + om0
ne _
6. min = Tnos.min =T - (7.46)

3HAX0JATh HAJUTHIIKOBI TEMIIEPATYPH ra30BOr0 HPOCTOPY 3a
hopmynamu

i eL‘/erﬂX
Oonmax *W (7:47)
F oo, a,+mh
i 0, i = Demmin_ (7.48)
enmin = F " ar
F oal

BusHauaioTh MiHIMAIBHY i MAKCHMANbHY TEMIIEPATYpH ra3o-
BOTO IIPOCTOPY

T

en.min =

0, min+T > (7.49)

on.min

i (7.50)

Tpyxuicts napis Gensuny 3a MiHiMaTLHOT TEMITEPAaTYpH
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Tabmuus 1.2 — 3anekHICTh KIHeMaTHYHOTO KOC(ILIEHTA B A3KOCTI
JIeSKHX CBITIMX HATOIPO/YKTIB BiJ TEMICPATYPH 33 JAHUMH
11a6OPATOPHUX JOCIHIKEHD

Kinemarmma 5’ skicrs (cCr) 3a Temmepatypi

Hagronporyxr o 5 o iy | i
20°c | 10°c | ot | YORE | NORE

(F3CTbE Tamimo -

ﬂ'ms 6,36 N 12,94 20,59 50,92

JGBCILie Tammo | 46 " o3 | 12 | s

Smione

AbToGemsm B 0,68 03 s =

* - B’3KICTE He BH3HAvANach

N

Pucynox 1.2 - Tunosa sanemicts b'si3kocti nadTonponykty
Bix TemmepaTypn

Ha pucynky 1.3 nokasana 3anexHicts koediuienra kinemaru-
uHOi B’13K0CTi AeaKux HadT i HadTONpoAyKTIB Bix TeMmepaTypu.
3a BiJCYTHICTIO TAKHX 3aJIeXXHOCTeH B’ s3KicTh HaTH i HadTo-
TpPORYKTY MpH HeobXimuil TeMIepaTypi MOKHA BU3HAYNTH 32 CM-
mpuinuME - popmynamu  Pelinonsjica-dinorosa, Ilanyenkosa,
Banbrepa (ASTM), ®orens-Dynbuepa-Tammana, @ponosa Ta iH.
®Dopmyana Peiinomnsica-Pitonosa

v =viepl-ult-4)], (1.12)

ne u - koedi

i€HT KPYTH3HHU BiCKOTpaMH,
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461430
o
PST o min =Ps3810 onmin. (7.51)

MiniManbuuit napuianbHuit THCK y ra3soBOMy IPOCTOPI pesep-
Byapa JOPiBHIOIOTH

1-00s5- [/
_ 14

Frnin TPSTM i (7.44)
a6o
1-0,055- Hon
p o \VHp (7.45)
min =089~ Tonmin -

3aNeKHICTb TEMIEPATyPHOrO HANOPY O MOXHA MPEACTABUTH
Y BUIIIsI MOTiHOMA

-9 6 -7 5 -5 4
0=107y°-3.107y+3.105)* -
Y by 4 (7.46)
~0,0014y> ++0,0322y% —0,1852) +5,0973,
ne
y=0-V, rpar. (7.47)

Bu3HauaeMO rOJMHHHIT MPUPICT MapIiaTbHOrO THUCKY Y Ta3o-
BOMY IIPOCTOPi

R.0125
B=172——0 . (7.48)
% 92 g, 025
Tpusanicts BUAMXYT
T =0,5Ty,+3, 101, (7:49)
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JI€ T 3y, — TPUBAIICTD JIHS, TO.
MaxkcumanbHuil TapLianbHUi THCK Y ra30BOMY IPOCTOPI pese-
pByapa

Pygx = Puin + BT . (7.50)

3naxoTh cepejuiil MacoBHil BMiCT GeH3MHOBUX NApiB Y raso-
noBiTpsAHIH Cymimmi

o * Fin 7.51)

e Placd)

OG6’eM Ta30M0BITPAHOT CyMillli, MO BUXOAUTL B aTMOchepy

N sz,{” P‘—PMTMMJ_ .52
A T N -,

Brparu 3a ojHe “Majie” MXaHHS JOPIBHIOOTH

M, ,=AVs,,. (7.53)

7.2.2 BrpatH Bijx “BeJIMKHX” IMXaHbL

3a COpOWIEHOI0 METOMKOI0 MOYKHA BBAKATH, IO ONEpais
npHAiMAHHS HAQTONPOJYKTY B Pe3CpBYap € KOPOTKOHACHOKO y
nopiBHAHHI 3 TepMiHOM Foro 36epiranns. Tomy pobnsaTh HpUITy-
meHHst, Wo npouec Binbysaerses 3oTepmiuno, 0610 [ =T =T .
Jinst armoccpcpunx pescpnyapia npyuimamn P11~ py = p. 3sincu
BHIUIMBAC, WO i KOHLEHTpalis napis Haronpoxykry B npoweci
BHIOPOXKHEHHS-3aIOBHCHHS Pe3epBYapa He 3MIiHIOEThCA, TOOTO
qre=c.

3a TaKMX YMOB PIBHSHHS BTPAT HATONMPOIYKTY Bij “BENMKO-
TO” JMXaHHS BHUIJIAJAE K

2Ol (.58

*
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ne V=V =V —o6’em 3akauanoro B pesepsyap Hadrompoayk-
ys
P :
?% =p, — TycTHHA mapis HaTONPOAYKTY;
v

T - TemnepaTypa NOBEPXHEBHX MIAPIB HAGTONPOLYKTY;
€ — KOHIEHTpallis napis HahTONPOYKTY B ra30BOMY IPOCTOPi.

Koncrantunos M M. Oj1epXKan hopMyity st 3HAXOKCHHS
BTPAT Bil OZHOTO “BENMKOr0” JMXAHHS 3 YPAXyBAHHAM TPHPOCTY
KOHICHTPALi MapiB HAayTONPOYKTY Il Yac 3alOBHEHHS i Mpoc-
TOIOBAHH3 pe3epByapa

- P,
Gao= {Vn W2y [%H&—Pr Pue (759)

ne ¥, — 06’eM ra3onoBirpsHo1 cyMmilli, 10 BUXOAUTH OPH OHOPa-
30BOMY 3aIIOBHEHHI pe3cpByapa;
123 Fo ™ 06’€eM ra30BOro mpocTopy pesepByapa Iepel 3aoBHeH-
HAM;
Py — abCoMmOTHHMI THCK y Ta30BOMY MPOCTOPI B KiHI[i 3aMOBHCH-
Hil pe3epByapa;
Py — abCOMOTHHMI THCK y Fa30BOMY POCTOPI JI0 3aKauyBaHH;
P, — cepepuiii pospaxyrkosuii THCK napis HadTONpoOAYKTY.

Jls Hadt 06°eM rasonoBirpsHoi cymiui Bu3HauaeThes 3a Gop-
MyII0K0

1,065
Vo= ZJOSV,[;—"J 1+ )7, (7.56)

ag 1"3— rasoBuit (akTop, AKMH 3HAXOAUThCA B Mesxkax Bin 0 g0 0,8

THOK HaCHYEHUX napis HadyTH 3a Temneparypu HadTH BH3HA-
4aioTh 3a opmyroro (1.19), a s aBTOGEH3UHIB — 32 GOPMYIOK
(1.20).
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Hunst Hapr Ta OCH3UHIB MOJKHA BHKOPHCTOBYBATH YHIBEPCAIbLHY

bopmyry
019
Py=129 L (), (7.57)
e 38 v 838> -
e V,— 06’em piunn B pesepsyapi;

p= 06 €M ra3soBOTro IPOCTOPY pe3epByapa.
T'ycTuHy ByrieBoJHEBHX napis HadTH Ta HAGTOMPOYKTIB, MO
BHIAPOBYIOTHCA 3 PE3CPBYAPA, BUSHAYAIOTE 32 OPMYIOI0

Pryg
= 7.58
Pn RT (7.58)

e Pp— abGcomoTHuil THCK y ra30BOMY MPOCTOPI;
T — TemriepaTypa B ra30BOMY IPOCTOPI pe3epByapa.

CepeiHio MOJISPHY Macy BYIJICBOJHCBHX Hapis HadTh B raso-
noBiTpsHiii cymiuri Bu3HauaoTh 3a hopmynoio [6]

Wy, = 0,0043 (212 +14,, )7 . (7.59)

Mousipay Macy GEH3MHOBHX MapiB MOKHA BH3HAYMTH 33 (op-
Mynoio (7.8) abo (7.14).

Cepemiit napuianeauii THCK napis HaQTONPOAYKTIB BU3HAUA-
10T 32 HOpMyIIOI0

Py, (7.60)

Ceep

ne Gy cepejiHs BiJHOCHA KOHICHTPALis MapiB B ra3oBOMY
TPOCTOPi pe3epByapiB y pO3riIsTyBaHHl MOMEHT Hacy;

S - KoHLeHTpais Ha JiHiT HacH4eRHs;
i TPYKHICTh HACHMEHHX MAapiB 3a TeMIepaTypu HahTONpoIyK-

Ty t"
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Sy _Wr ACy  AC

(7.61)
Cs Tr Cs Cs

ne Vip, Vap— 06’em razoBoro npocropy , pesepByapa Bianosiz-

HO 10 1 Imic/st BikadyBaHHs HAa(TONPOIYKTY;

AC,
=B _ npupict cepeuboi BigHOCHOT KOHUCHTPALi B Ta30BOMY

Cs
mpocTOpi pesepByapa MiJ Yac BijkauyBaHHs HadTONPOAYKTY (10-
narok B);

AC
o OPHPICT cepeHbOi BiIHOCHOI KOHIEHTpAIi B ra3oBOMY

S
HPOCTOPi 32 Yac MPOCTOIOBAHHS Pe3epByapa.

OcTanHe 3HAUYCHHs BU3HAYAIOTH 32 JOTIOMOTOI0 rpadika, Tpesi-
CTaBJICHOrO Ha PUCYHKY 7.3 B 3a/I€KHOCTI BiJ{ acy IPOCTOIOBAHHS
PesepByapa nepei HaCTYITHUM 3aNOBHCHHAM T T MOTOJIHIX YMOB
Y 3ajiaHumii Iepioj acy.

ac
ACs

06 1

05

04
03 3
02

01

L

0

0 20 40 60 80 100 T ,rom
I-consuno; 2~ 3 nposcuennsau; 3 - noxiypo

Pricynox 7.3 — 3anemicts npupocTy KomuenTpanii Bix wacy
NPOCTOIOBANTISI Pe3ePBYAPa T NOTOMHKX YMOB:
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IlpupictT KOHHEHTpAUIl BIAPAXOBYIOTh 33 CYMapHUM 4YacoM
IPOCTOIO T, TA 3ANOBHEHHS PE3EPBYAPA T,

T

s (7.62)
Yac OpoCTOIOBAHHS — L€ YaC BiJl KIHI ONEPEHBOr0 BiKa-
UyBaHH JI0 [1094TKy HOBOTO 3aKAUyBAHHS.

7.3 Meroin cKOpoYeHHst BTPAT HAQTONPOAYKTIB Bij
BHIAPOBYBAHHSA B Pe3epBYapax

Bci 3axo0au i3 CKOpOUEHHs BTPaT HATONPOAYKTIB Bifl BUIIApO-
BYBaHHs B Pe3EPBYapax MOKHA YMOBHO NMOUIMTH HA TaKi rpymm:
CKOPOYEHHs 06’ €My ra30BOro POCTOpy pe3epByapis;

— 36epiranis HaQTOMPOAYKTIB IMiJi HAUTMIIKOBHM THCKOM;

— CKOPOYCHHs aMILITY/|1 KOJIMBAHb TEMIICPATYPH a30BOIO

TpOCTOpY pe3epByapis;

— BUKOPHCTAHHs ra30B01 00B’sI3KH;

— OpraHi3auiifHO-TeXHIHI 3aX0H.

Opaum i3 3axo0xiB cxogoqmuu BTpaT HAQTONPOIYKTIB Bijy BU-
napoByBaHHs € ra30Ba 00B’s3Ka pesepByapiB (ra3o3piBHIOBANbLHA
cucrema). Edexrusnicts rasospisuioBamsaux cucrem (I'O) 3aie-
JKHTh BiJl 30iraHHs B yaci onepauiif 3aKauyBaHHs i BiKauyBaHH:
HadTONPOIYKTIB. 32 MEBHUX YMOB BTPATH Bill “BENHKMX” JIHXaHb
pesepsyapis MosxyTh Gyru ckopoueHi na 95 %.

TO mictuts y cobi rasoi mpoctopu pesepsyapis, inausimya-
JIbH ra3onpoBou (ra3soxosu) Bijy HUX (BiBOAM) /10 COUTLHOTO s
BoX ao Oinbine pesepByapis ra3onposojy (konexropa) i 06naj-
HAHHA ra30MPOBOJIIB (BOrHEBI 3aMOGLKHUKH, KOMIICHCATOPH, 3aCY-
BH, JIPEHAKHI EMKOCTI, IPUCTPOT 3a3EMJICHHS).

Cxemu I'O 3aexarsb BiJi KOMIUICKCY EKCILTyaTaliiiHUX TEXHO-
noriunux QakTopis, XapaKTepHHUX JUIA PE3CPBYapHUX MapKis pis-
HOT emKoCTi i nq_uzuaqcm. Ha pucynky 7.4 nokasaHa ojiHa 3 M-
sxkimBux cxem 'O pesepsyapis HaromepekadyBalbHOi CTaHII
MaricTpanbHoro HadTompoBoITy.

TpyGonposiji ra3sosi 068 A3kH PO3PAXOBYIOTH HA BiATIOBIH]
BUTPATH [EPETIKAHHS [IOBITPS i ra30NOBITPAHOT CyMii.
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a) ~eud 360ky; 6) ~naau pesepayapnozo napiy 3 IO

1~ vexauiviui duxanbiuil knanan; 2~ 6ideid; 3 - onexmop; 4 - sanobixcuuii
Kianan; 5 — eozneauii sanobixenux; 6 - sacye ( sacinia ); 7~ dpencoicia
emnicme

Pricynos 7.4 — Cxema rasoBoi 06’S13KH pe3epBYAPHOro napiy

Jlis cxemu, 300pakeHOi Ha PUCYHKY 7.4 , PO3PaxyHOK BECTh-
o

— Ha TepeTikaHHs MOBITPs Bill MiCIs BCTAHOBJICHHS TUXATLHO-
TO KIanaHa 0 HaHGibLI BiJJAJIEHOrO BiJl HEOrO pe3epByapa
(HanpuKIaz, TiMBKH OPH BUIOPOKHEHHI pesepByapa Ne I);

— Ha MEpPCTiKaHHA Ta30noBiTPAHOi cyMmimi MK J1BOMa Haii-
OinbI BIUIAICHUMH Pe3epByapaMu (HANPHKIAN, TPH CHHXPO-
HHOCTI onepauiit 3anoBHeHHs pesepByapa Ne I i BUIIOPOIKHEH-
ns pesepsyapa Ne VIII).
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Sxuo rmpa:mmunn omip Komyumaum B JIBOX BHIaJKax Oyne
MEHIIMM 33 HAsBHMIA IIEpeNaj THCKIB, AKUii BU3HAYAETHCA 32 Be-
JIMYMHAMY BAKYyMy i HA[UTMIIKOBOIO THCKY CHIPALbOBYBAHHS Me-
XaHIYHOrO JMXAILHOTO Kianana, o I'O npauesjarna.

s nepem.pxu TO na npaucaga—mwrb HeoOXiJHO 3HATH J10B-
KHHH UIAHOK ra30npoBOAiB, iXHi JiaMETpH, NPOJYKTHBHOCTI 3a-
KauyBaHHs DIMHM B pe3epByap 1 BIIKAuyBaHHs PiIuHH 3
HEOTO, NEPENa/H THCKIB, Ha sIKi PO3PAXOBAHI KIANAHH, XapaKTe-
PHCTHKH MICLICBHX OTIODIB.

Di3uuni BIACTHBOCTI MOBITP i ra3onoBirpsHoi Cymiui y npax-
THYHHX PO3PAXYHKAX MOXKHA NPUIMATH 33 JAHUMH, WO HABE/ICHI
B Tabmawg 7.12.

Tabmuns 7.12 — Qisuuni BIACTHBOCTI MOBITPS 1 ra30n0BITPsAHOT
cymimmi npu pospaxyukax 'O

Tirtewamni K06~ P

Cepeone i e, yerga,
Tlositpst 1610° 12
S;;Ma;‘; m‘g’;;"” 3 11,810° 14

Tlepena THCKIB y ra30xo0/1ax 064HCITIOIOTS 32 GopmyIo0
2 n
AP % x£+zgl X (7.63)

Jie p — rycTuHa rasy (rasonosirpsHoi cymimi aGo nosirps);
W — mBujKicTs pyxy rasy;

A — xoedilieHT rigpaBIidHOro ONOpy TPYGOIPOBOLY;

1 — nOBXKHHA ra30X0j1y;

d — BHyTpimHil giamMeTp razoxonuy;

Tasonposoau 'O MOKyTh GyTH BUKOHAHI 3 cTaleBuX i acGec-
TOLEMEHTHUX TPYO. Binnosizni koepiuientn rigpasiivnoro omo-
Py MOXKYTH GyTH auau,uem 3a opmymamu:

- JUIs CTATeBUX TPYO
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0,226

6
r=00116 22 V10 ; (7.64)
d
- Ju1si ac6eCTOLIEMEHTHHX TPYD
037 vio$)"”
n=00133 27, VI (7.65)
T

ae d— BH)’TPLL\.IHLI(] niamerp Ta30pOBOAY, M:
Vv — KiHeMaTHuHuii KoedinieHT B’A3K0CTI cepe,uoamua m/e;

W — mBHAKICTE PyXy CepeoBHILaA, M/C.
Oriip BOrHEBOTO 3aN0ODKHHKA MOXKHA BH3HAYMTH 3 JIONOIMO
roto rpadixa (pucyHok 7.5 ).

Iy M meer.

w

5] "

1/1

2 ——

| -

15

o = 2 1

W, e

1 — ozneguii sanobizcuux DN50; 2 —me cave, DN100; 3 —me came,
DN150; 4 - me cave, DN200; 5 —me cave, DN250;6 - me came, DN350 ;
7 - me cavie, DN400; 8 - me came, DN500

Pucynok 7.5 - 3anewicTs rinpasaiumnoro onopy sormesoro
3an0GEKmIKA BIA MBITKOCT] MPOXOTKCNIIS TOBITPS 1ePE3 HLOTO
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3Ha4YeHHs HIINX KOC(ILIEHTIB MICLICBUX OIIOPIB MOXKHA 3HAM-
i 3 Tabmuani 5.4.

7.5 TpuKiaau po3paxynkis

Tpuxiajx 1. 3uaiitu BTpaTH aBTOMOGIILHOrO GeH3MHY 32 O/HE
“mane” nuxanHs B pesepsyapi PBC-5000 3a copomieHoio MeTo -
KOIO 32 TAKHX YMOB:

— cepejHs Temrepatypa nosirps -18,7 °C:

— cepeinbo/1060Ba 3MiHa Temmneparypu - 6 K;

— reoMeTpuuHUi 06°eM pesepsyapa - 4866 M’;

— 06’em pimuau B pesepayapi - 4066 m*;

— TeMIlepaTypa No4YaTKy Kuminas Gensuny - 35 °C;

— THCK HacHueHWX napis Gensumy 3a Peiiom - 6-10° Tla;

— HaJUIMIIKOBHIi THCK CIPAILbOBYBAHHS MEXaHIYHOTO THXAJb

HOro Kianana - 2000 ITa;

— BaKyyM CIPAlbOBYBAHHS MEXaHIYHOIO JIMXANLHOIO KilaraHa

- 200 ITa;

— armocdepHuii THCK - 1-10° Ta.

Po3p’s30k. Pospaxynok Beziemo 3a dpopmynamu (7.1)-(7.13).

OBuncmoeMo MiniManbHy (BHOUI) TeMIIEpaTypy HOBITPs

Toe.min = 18v77§+ 27315=2889 K
i MakcuMaibHy TemIepatypy (B/ieHb)

T, —-18,7+§+273,15=294,9 K.

nos.max =

BuzHauaemo TeMmrepaTypy MOBEPXHEBUX IIApiB aBTOGCH3HHY
3a MiHIMAJILHOI TeMIIePATyPH IOBITPS

~18,7-0,15-6+27315=290,1K

Ty
i3a MakcHMaIbHOI TEMIEpaTypu

Tou, =18,7+0,15-6+273,15=292,.8K.
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2ac: 1 - mpaxmopuuil, 2 - ocaimioaasinil; 3 - nagma Bigi-EiiGamcoxa;
4 omuea JT 015 eucoxoweudcicuex mexanizwis; nagmas 5 - lepucoia,
6 - Posiawkincoxa; omusa: 7 - corsposa, § - mpancqopwamopia,

9 - aepemenna, 10 - indyempianona 12, 11 - indycmpianona 20, 12 - o1
muxoxionux dusexia M, 13 - dusexvite naiieo JT, 14 - onusa indyempiazeia 30,
15 - duseavie nanueo 3; onuea: 16 - dusmuxoxionex dusenia T, 17- asiauyiiina
MC-14, 18 - indycmpiazviia 45; 19 - asym ghaomceicuii 12; omea:

20 - amompaxmopna JIK-15, 21 - asiayiiina MC-20, 22 - yurindposa 11;
23 - masym paomesicuit 20; onuea aaiayitina: 24 - MC-24, 25 - MC-22; yasym:
2526 - M40,27 - 37 - M60, 28— 28 - M80, 2929 - M100.

w 13- Kinevamrammii xoepinien 5’ssicocri v, ev/e,
HAPTONPOTYKTiR 31CKHO B TeMIEPATYPH

13
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3HaxoAuMO adCOIOTHUH THCK Y ra30BOMY IIPOCTOPL pe3epBy-
apa 3a MiHIMANLHOI TeMIepaTypu

1 =100000 —200 = 99800 ITa
i MaKkcHManbHOT TeMITepaTypu
p2 =100000+ 2000 =102000 ITa.

Bu3HauaeMo MOIPHY Macy Tapis aBToGeH3uHY 32 GOPMYI0I0
(7.8)
pg =60+03-35+0,001 352 = 71,725 xr/mois.
3HAXOJMMO THCK HACHYCHHX T1apiB 33 TEMIEPATypH MOBEPXHE-
BHX IIapiB HadTONPOAYKTY BHOI
1430
Pop =6-10*10 " 201 =28107-10*TTa

i3a TeMnepaTypu MOBEPXHEBHX WAPIB BACHL
61430

Pep, =6:10*.10" 2928 =31208-10% 1,

Bu3nauaeMo KOHIEHTpailo napis aBroGeH3uny 3a MiHiMasb-
HOT TeMnepaTypu

_28107.10*

=0,282
99800

o
i 32 MakcHManbHOT TeMIEpaTypu

_31208-10*

=0,306.
102000

2

Cepenns (3a 100y) KOHUEHTpaILis
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_ 0,282+0,306

c =0,294.

3uaxoumMo 1060BI BTpaTH aBTOGEH3MHY Bif “Manux” TUXaHb
3a popmymnoo (7.1)

M, ,=(4866— 4066){w ,M} 5

2889 2949
M 0,294 71,725
1-0,294 8314

=23 «r/noby.

Tpukiax 2. BusHauuTH BTpaTH aBTOMOGLIEHOTO GEH3MHY Bijl
“mamix “muxanb Ha 1 gepBHs B pesepsyapi PBC-5000 3a meTou-
Ko1o Koncrantunosa M. M. 3a Takux ymoB:

— MOTOJIHi YMOBH — COHSIYHO;

— niametp pesepByapa — 22,8 M;

— BHMCOTA IMIIHAPHYHOT YaCTHHH pe3epByapa — 11,92 m;

— BHCOTa KOHYca MOKpisi — 0,5 m;

— (ap0a, sikoo nodrapboBaHo peseppyap — anoMiniesa (cTy

HiHb YOPHOTH NOKPUTTH €, = 0,4);

— piBeHb HaIHBY aBTOGEH3HHY — 9 M;

— HaJUTMIIKOBHIl THCK, HPH AKOMY CIPAIbOBYE MEXaHIUHUH

muxaneHui kianax — 2000 ITa;

— BaKyyM, [PU SKOMY CIPALbOBYE MEXaH{UHHil UXATbHUH

iaman — 250 Ila;

— reorpadiune posrauryBaHHs pesepyapa — 48° miBHi4HOT

MUpOTH;

— MakcHMaibHa Temneparypa nosirps — 20 °C;

— MiHiMajbHa TemnepaTypa nosirps — 9 °C;

— Gapomerprunuii THek — 1-10° TTa;

— npyxaicts napis Gensuiy 3a Peiiiom — 6:10° Tla;

— TemmepaTypa Io4aTKy KumiHHs Gensuny — 35 °C;

— rycruna aBroGensuiy 3a 20 °C — 730 kr/a’.

Po3p’s130K. BusHauaeMo MOIApHY Macy GCH3HHOBHX HapiB y
TnaponoBirpauiit cymimi 3a gopmynoro (7.14)
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1 = 60+03-(35-30)+0,001- (35— 30)? = 61,53 r/icmorms.
Tasosa crana GeH3MHOBHX HapiB 3a hopmyoro (7.15)

8314
=——=135,12 JIx/(xrK).
61,53 T/ ),

Cepejio TeMueparypy HadTOnpoyK] %/ b mmaemo PiBHOIO
cepenuiii Temneparypi nosirps (Gopmyna (7.1

T =0,5(20+9)+27315=287,65K.

O6umcmoemo koedillieHT TeronpoBixHoCTi GensuHy 3a cepe-
JHBOT TeMneparypu 3a gopmynoio (1.23)

Ay = 1336(')6 (1-0,00047-287,65)= 0,186 Br/(mK).

3a dopmysoro (1.22) 3HAXOMUMO MHTOMY TEILIOEMHICT GeH3H-
Hy

3156
" 7130

BusHauaeMo TeMIepaTypHy nonpasky i rycrumy sadrompo-
JIYKTY 3a CCPEIHBOT TEMIIEPaTypH 32 tgopmyuono (1.2)

¢ (762+3,39-287,65) = 2029,12 Jinc/(xr°K).

£ =1,825-0,001315-730 = 0,865 kr/(m*-°C),

Pag76s =730-0,865[(287,65 ~273,15)~20] = 7348 kr/ar’.

Bennuuny koedilienTa TeMOepaTyponpoBOHOCTI 3HAXO0UMO
3a dopmyrnoro (7.1

0= 0A86:3600__ 4 50045 \2/ro,
2029127348
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Bukopucrosyroun ¢opmynu (7.21) 1 (7.20), 3Haxoaumo pospa-
XyHKoBe cxuieHHs CoHust Ha 1 uepBHs

x=6+ A=l
) 30
1
y=-0,0006882-6° + 0,026536-6° - 0,33988-6* +13768-6 +
+140347-6% —692647-6 - 184231=2168°.

JUisi BU3HAYCHHS TPUBAJIOCTI CBIiTJIOBOrO JHA CKOPHCTAEMOChH
MaTeMaTHIHOI Mozelo (7.19)

on = (2/15 )arccos(~1g48° - 1g21,68° )=16,2 rox.

Koediuienr m 3naxomumo 3a popmyroro (7.18)

Tpuiimaemo Koeti)n.ueu-r npompocu a-mompepuom nonupn
¥ =0,78 (COHAYHO) i 3HAXOHMO IHTEHCHBHICTH COHMYHOI pajiawii
3a dopmyroro (7.22)

. 1354 5
i RV 103517 Briv®.

o, ,78cos(48-21,68)

TInoma A3epkana HaTONPOAYKTY B pesepByapi 3a GpopMyno0
(7.24)
2
pr =214 2287 ’:2’8 —408,07s

Busnauaemo 06’eM razoBoro npocTopy pesepsyapa 3a hopmy-
noio (7.23)
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314228 (

2
1192-9)+1 1.314-228

Vg = 0,5=1260,19n".

Bu3HAYaEMO CePeIHIO BHCOTY Ta30BOTO IIPOCTOPY 33 (GOpMy-
1010 (7.25)

_ 126019
408,07

=3,09Mm.

Busunauaemo miomi npoekuiii crinok 3a Gopmynamu (7.26)—
(7.29)

F, =22,8-3,00 = 70,45 %,
F, =F'=408,07v%
F, =70,45sin(48—23.85)+ 408,07 cos(48 —23,85) = 401,18 m”,
F =408,07+3,14-70,45 = 629,28 m”.

Kinbkicrs Tenna, mo oziepxye 3asuiku i comsanoi paniauii
1 w” critKi, AKa oﬁmexcye Ta30BHii IPOCTIp pesepByapa

q= 04M1035 17 = 26398 Br/v’.
629,28

3a jonomoroio 3anexkHocred (7.31)-(7.38) 3naxoaumo koedi-
L{€HTH TeIUIOBi 1Ayl

o, = 032/n263,98+0,536 = 232 Br/(M” ‘K),
ol =23Br/(m> K),
1 =53Br/(M K),

o}, =53Br/(m”K),
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05 =—5923-1070.263,98% +7,825-1073 263,98 +2,645 =43
Br/(* ‘K),

0}y =0,04-287,5-8,02 = 348Br/(’ K),

0 =135611263,98 ~2,696 = 4,87 Br/(v” K),

e = 24Br/(” K),

0, =-5385-10"° 26398 +7,793-10 263,98+ 299 = 4,67
Br/(» ‘K),
@}, =0,0455-287,5-9,0682 = 4,0 Br/(v’ -K).

O6uucmoemo  koediltienTn TeruoBiyIaYi Bix cTiHki pezepsy-
apa y 30BHILIHE IOBITPs BAieHS i BHOuI (popmymu (7.39) i (7.40))

Qs =43+4,87 =917 Br/(m” K),
g =3,48+2,4 =588 Br/(m* K).

3a dopmynamu (7.41) i (7.42) BuszHauaemo npuBeicHi koedi-
WIEHTH TeIUIOBiIadl

53 ~
omn =53 53414680186 ~O° Br(s’ K,

40807
62928

a,

232 14680186
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3 408,07

. 629,28
%Umn=—53 40807 =38 Br/(m” K).
1+ ——=
232 629,28
3HAX0MMO HAJUIMIIKOBI TemitepaTypH, hopmysu (7.35)-(7.40)
0,106 min = (20+273,15)-287,65=55K,
0,106 max = (9+273,15)-287,65=—55K,
Oummax = 263,75+9,16-i€8 2K,
916+0.78+4,67- -
629,28
[ — Lﬁlnsm = -328K.
588413844
629,28
2422
0 =— 7T 1608 K,
enmar™ 40807 53 148-0186 oY
62928 232 53+148-0186
-328
-~ = a0 53 -131K.
629,28 232

3Hax0AUMO MiHIMaNbHY i MAaKCHMANLHY TEMIICPATYPH Ta3o-
BOro npocropy 3a popmynamu (7.49) i (7.50)

T o max = 16,08+ 287,65 =303,7K,

T o min =—131+287,65 =286 3K.
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3a dopmyinoro (7.51) BU3HAYAEMO NPYXKHICTH NapiB OCH3UHY 32
MiHIMaJILHOT TeMIepaTypu

46 1430

Py, =610*10 2863 =24176.10*Ta.
n

on.mi

MinimManbHui mapuiaabHuiE THCK Y Ta30BOMY NPOCTOpi pesep-
Byapa 3a $hopmynoio (7.45) ropisaioe

1-00s5. [30°
— V19 54176.10* =2,6289-10 Tia.

089

Bonin =

SanexkHicTh TEMIEPATYyPHOrO Hanopy € Bin pizHuui
v =(p -~y ) 3uaiinemo 3a gonomororo noiroma (7.46)

y=48-21,68=2632°,

0=10".26320-3.107.26,32° +3.107°.2632* -
~0,0014-2632° +0,0322. 26,322~ 0,1852- 2632+ 5,0973 = 7,94°.

Bu3HAYa€MO TOIMHHHIT MPUPICT MapLiabHOrO THUCKY Y Ta3o-
BOMY 1pocTopi 3a popmynoio (7.48)

13512.7941%

R
N 287,65025.22,8.3,09025

=248,38 Ta/rox.

Tpusanicts BUuxy , hopmyia (7.49)
1=05162+3=111 roxa.
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MaxcumanbHui napLiaibHUH THCK Y ra30BOMY IIPOCTOPI pese-
PpBYyapa 3Hax01uMO 3a popmyioro (7.50

P =2,6289-10* + 248 8-11,1=2,9051-10*1Ta.

3a opmyioro (7.51) sHaxomumo cepejHiii Macosuii BMicT Gen-
3MHOBHX I1aPiB Y ra30NIOBITPAHIl cymimi

(2,9051+2,6289)10*
135121(2863 +303,7)

=0,69 kr/r’.

O6’em rasonoBiTpaHOi Cywmimi, mo BHXOAMTH B armocdepy,
BH3HAYaeMO 3a (opmyioro (7.52)

S 4
AV =1260,19 - In| w,mm =8317m’.
1.10° +2000-2,9051.10* 2863

Brparu Bix 04HOr0 Manoro juxasss 3a dopmyioro (7.53) mo-
PiBHIOIOTH

M, =8317-0,69=>574xr.

Tpuxnax 3. 3a meromukoro Koncrantunoa M. M. 3uaiitu
BTpaTH aBTOOEH3MHY 33 OjHE “BelMKe” [MXAHHS 3 pe3epByapa
PBC-5000 3 KOH{4HOIO HOKPIBIIEIO 32 TAKHX YMOB:

— TOrOJiHi YMOBH — IOXMYPO;

— Aiamerp pesepsyapa — 22,8 m;

— BHCOTA uymmgpuuuol uacTuHy pesepsyapa —11,92 m;

— BHCOTa KOHyca nokpisii — 0,5 m;

— MapKa MeXaH{4HOro JuxanbHOro Kianaxa — HIIKM-350;

— KilbKicTh KIanaHis — 1;

— HAJUTMIIKOBHIT THCK, 32 SKOTO CIPAIbOBYE MEXaHIYHUI 1~
XanbHuii kianas — 2000 ITa;

— BaKyyM, 3a SIKOTO CHPAIbOBYE MEXaHIYHMl UXaNbHUI Ki1a-
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— armocepuii THCK —1- 10° Tla;

— THMCK HACHYCHHUX NapiB aBToGen3uHy 3a Peiiom — 6- 10*1I

— TeMiepaTypa no4aTKy Kuminus Gensuny — 35 °C;

— piBeHb HANTMBaHHS GEH3MHY MEPEJ| MOYATKOM BUIIOPOXKHEH-

H pesepByapa — 10m;

— piBeHb OCH3MHY B pe3epByapi Miciis MPUIMHCHHS Bikauy-

Banus — 0,6 m;

— piBeHb GEH3MHY B EMHOCTi IPH HACTYITHOMY 3aIIOBHEHHI —

9.8m;

— OPOAYKTUBHICTS 3AN0OBHEHHS pesepayapa — 1000 Mglruu,

— HPOJYKTHBHICTH BUIIOPOXKHEHHA peepByapa — 1000 M/rot;

— NOYATOK 3aKA4YBAHHS — BJICHb;

— 4ac NPOCTOKOBAHHA Pe3epBYapa Mepej| 3a0BHEHHAM — 80

rox;

— TeMepaTypa IPOJyKTY B poneci sakauysanus —15 °C;

— HasBHICTh BUTLHOTO rasy B Oensuni — Hemac.

Po3p’si30K. J{ns pO3B’A3Ky BUKOPHCTAEMO AlrOPHTM, 1O HA-
BEJICHH BHIIE - Lbopmy:m (7.55)-(7.62). Po3paxyHkoBa cxema st
00YHCIICHHS TeOMETPUYHIX 06 €MiB ra30BOro IpoCTOpy HaBeIe-
Ha Ha PUCYHKY 7.6.

rasonoBiTpsa
cymim

nogitpa

Pucynox 7.6 — Po3paxylKOBa cXeMa /U1st PO3PAXYIKY BTPAT
MA@ TONpOAYKTY Bix “BemMKHX” Jxamn

O6’eM ra3’oBOro MpoOCTOPy pesepByapa Iepejl BifKaqyBaHHAM
aBToGeH3uHy (cXema a)) 1opiBHIOE
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L, 113
h-t "Vz (R

e V.,V - KIHeMaTH4Ha BS3KiCTB 3a TeMueparyp 4 i f, Bimmosi-

JZHO.
®@opmyina IManuenkosa

vr =CZXP[§J, (1.14)

ne T - abeomorna Temneparypa, K;
B,C - xoediuienTs, ki BU3HAYAIOTHCS 32 BIIOMHMH 3HAYCHHAMH

B’s3Kocti vy iV, 3atemneparyp T i T,

=D g1, C:vlmp{—g} (1.15)

L-T v, i
Dopmysa BansTepa
Iglgly +08)=a+bigT, (1.16)

ae b,a - xoedinientn MaTeMaTHIHOT MozeNi;

b lglelv1+08)-Iglglvy +08)

N 117
lgTi-IgTy 1
a=lglg(v, +08)-blgT,. (1.18)
Dopmyna Porens-Dynbuepa-Tammana
L2}
Vi =V, e 1.19
t=Veo mp[ pary (1.19)

14
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314.228%
=

W= 11,92—10)+%3,14-22,82 -05=1055,6 »°

0G6’eM ra3oBOro IpoCTOPY pe3epsyapa Iepe]l 3aKadyBaHHIM
aBToBeH3uMHY (CXeMa 6)) IOPIBHIOE

314-228% (
4

Var = 11,92—0,6)+—;3,14»22,82 -0,5=48915 »’.

06’eM rasonositpanoi cymimi, mo Oya BUTHCHEHA B aTMOC-
depy (cxema ) cknajiae BETHIHHY

314.228%
SDE

Vi 9,8-0,6)=37543 .

AGcomoTHuil THCK y ra3oBOMy HPOCTOpi pesepByapa B KiHii
3AIOBHEHHS

Py =1-10° +2000=1,0210°TTa.

OCKilbKH 3aKauyBaHHs PO3NOYATO BJICHb, TO aGCOMIOTHHMI
THCK y ra30BOMY IIPOCTOPI peaepByapa

Py =1.10°THa,

Tlpy:kHicTb MapiB aBTOGCH3MHY 3a TEMIICPATYPH 3aKAUyBAHHS
BU3HAYAIOTH 32 hopmymnoio (1.20)

1430
Pgis =6-104.10  15+27315 = 2,6029.10*ITa.

Mogsipay Macy mapie GeH3MHY BH3HAYalOTh 3a (POPMYIOI0
(7.14)

15 =60+03-(35-30)+0,001(35-30)2 =615 wr/icmorms.
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TI'ycrnna OeH3MHOBHX 1apiB JOPIBHIOE

102:10° 615

=T =2619 ki
P = 5314(15+273.15) e

IIBuakicTs MOBITPS, M0 BXOJUTH YePe3 MEXaHIYHHIl TUXallb-
HMI KJIanaH, J0piBHIOE

w o 40000 2,89 wmlc.

314.0,35%1-3600

UYac BinkadyBaHHs aBTOGCH3UHY 3 €MHOCTI

2
M(IO— O,G)L =3,75 rog.
1000

Te

36iIbIIeHHs BiHOCHOT KOHIEHTpaIii n:%:ia GeHsuHy B pesep-
Byapi 3HAXO/IMMO 3a JIONOMOT0I0 prcyHKa B.7, HaBeaeHOro B J10-
jarky B

A% _0,0045-3,75=0017.
Cs
Yac 3an0BHEHHs pe3epByapa

37543
Ty = >~ =375 rog.
= 1000 o

CymapHuii yac IIPOCTOIOBAHHSI 1 3aKaUyBAHHS IOPIBHIOE
© =80+3,75=83,75 rox.
30LIbIIeHHs BiTHOCHOI KOHIEHTpaNii GEH3HHOBHX IapiB i

4aC OPOCTOIOBAHHS i 3aKauyBAHHs 3HAXOMMO 32 JIOTOMOIOK) PH-
cynka 7.3
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AC o1
Cs

Cepepust BifHOCHA KOHIEHTpALi% NapiB GeH3uHy 06UMCITIOETD-
cs 32 popmyroro (7.61)

Ceep 10556
Cs 48915

+0,017+0,11=0,343.

Tapuiansuuii THek napis
P, =0,343-26029 = 8928 ITa.

BusHauaeMo BTpaTH aBTOMOGiILHOrO GeH3uHY 3a OJHE
“enuke” puxanns (popmymna 7.55)

5 ]
Gyo=|37543-as015 W1 L0 |1 8928, g
1,02-10° 8928 | 1,02-10

=837 xr.

Tpuxiaax 4. OUiHUTH BEIHYMHY BTPAT aBTOOCH3MHY 32 OJHE
“BenuKe” MXAHHSA 32 YMOB, 110 HABE/ICHI B MpUKIaji 3, 3a exeme-
HTapHOIO TEOPICI0 PO3PaXyHKY BTpaT HadTONPOAYKTIB Bin BHIa-
POBYBAHHS.

Po3p’s30K. [IpoMiKHi PO3PaXyHKOBI BENMUHHH 3HAXOJATEC 3
TONEPE/HBOrO MPUKIANY:

— THCK HacHueHuX napis Geusuny Pg;s =2602911a;

— abCONOTHHUIT THCK y ra30BOMY IIPOCTOPI pe3epByapa B KiHIi

3aKadyBanus Pyp = 1,02»105 a;

— 06’em Gensuny, mo Oy 3akauanuii B pesepsyap,

Vi =37543m%;

— MoJIsipHa Maca GEH3MHOBHUX MapiB [z = 61,5 KI/kMOJIb.

CepeHIO KOHIEHTPALi0 GEH3HHOBHX MapiB y ra30BOMY IPOC-
TOPi pe3epByapa BU3HAYAIOTH 32 popmyiioio (1.18)
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BemuunHa BTpaT aBTOOCH3MHY 32 OHE “BETMKE” JUXAHHSA, 1O

03 axonaua 3a EIIEMEHTAPHOIO TEOPI€I0, 3HAXOAATH 3a POPMYIIOI0
ds

S5
oo =37583.-LL10" 955 615
15+27315 8314

=2507 xr.

Tpuxaax 5. TlepepipuT mpanesfaTHicTh ra3oBoi 06B’A3KH
Pe3epByapHOro napky, B sikomy 30epiraerbest HadyTa, 32 TAKHX BH-
XIJHUX JaHHX:

— CXeMa ra30Xo/1iB ra30Boi 00B’3KH MK BOMa HAHOUILLT

BiIAJICHUMH Pe3epByapaMy MOKa3aHa Ha PUCYHKY 7.7;

pesepnyap
simsin

Tpiiim 2

i /npoxi)l T
% sacys
i
7 Mgt
KomexTop nosopoTon

Pricynos 7.7 - Cxena rasonoi 008’SI3KH Pe3epByapHOro napiy

— JIOBKHHA nmno,uy Bil pesepByapa J10 KoleKTopa — 28 M;
— BHyTpimmiit giamerp BinBogy — 150 Mm;

— JIOBIKHHA KOJIEKTOpa — 64 M;

— BHyTpiwHili giamerp konekropa — 209 mMm;

— Matepiall ra30XoiB — CTaib;

— IpOAYKTUBHICTS 3akauyBanns HadH — 200 M/rom;
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— mpozyKTHBHICTS BigkauyBanus HadTH — 200 M*/rox;

— HaJUIMIIKOBMH THCK CIPALbOBYBAHHS 3aM0GLKHOIO IHXalb-

Horo kianana — 2000 Ila;

— BaKyyM crpanboByBauHs kianana — 250 Tla,

PosrysiuemMo nepeTikaHHs ra30noBiTpsHOT cymilmi 3 pesepByapa
Ne 1 B pesepsyap Ne 2.

BuzHayaemo IBUKICTL PyXy rasonosirpanoi cymimi y Big-
BOJIi Bifi pesepByapa JIo KOJIEKTOpa

W - 2200 s,

3,14-0,152 3600

Busnauaemo koedilient rigpasiiunoro onopy Biasoay

19 118107105
hg =0,0116) 2=+ ———_— =0,0263,
015 315-015

xe 11,8-10° #’/c - inemarnunmii koedimicnt B’s3K0CTI CyMiwi
napis Hady i nosirps (Tabnuus 7.12).
Brparu THCKY 3a IOBIKHHOIO BiIBOY

2
AP, = 0,0263£- 315
ay 5

14=34] Tha,

e 1,4 xe/a’ —rycrima cywimi mapis nadru i nositpst (rabnuns
7.12).

Bu3HauaeMo MIBHAKICTH PyXy rasomnoBirpsHoi cymiuri y ko-
neKTOpi

W 4-200

= =1,62 M.
3,14-0,209% -3600
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Koegiuient ripaBaidHoro onopy Kojaekropa

19 118.1076.105 )¢
x,;o,ons[ > +7] =0,0272.

0,209  1,62-0,209

BrpaTi THCKY IO JIOBIKHHI KOJEKTOpaA

2
64 1,62
AP, =0, .

OGuHCIMMO BTpATH THCKY B MiCIEBUX oropax rasoxofis I'O.

Xapakrepucruka Micueux omnopie 'O Hasegena B TaGmuani
a1,

Ta6muas 3.1 - Tepenix micuesux onopis 'O

Ha3ssa micuesoro onopy Kinskicts ol gi‘;ig’j_ﬂig‘; by
3acys 2 0,5
TpiiiHHK Ha IPOXiz 2 1,1
TpiiiHKK 3 TOBOPOTOM 2 1,3

Bxiy B pesepByap 1 0,5

Buxin 3 pezepByapa 1 1
BorHesuii 3a06bKHHK 2 -

BTPATH THCKY BH3HAYAIOThCSA 32 JONOMOrOIO PHCYHKA 7.5.

Brparu THCKY B MiCIEBHX OTOpaXx JBOX BiBOB

3,152

AP, =[(05-142-05+1-1+2- 13)—14+z 7-9,81|=172,8TTa,

Mo

Jie 7 — BTpaTH HAINOPY B BOTHEBOMY 3arl0GDKHIKY, MM B.CT. (PHCY-
HOK 7.5).
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Brpary THCKY B MICLEBHX OLIOpaX KOJICKTOpa

2
AP, =2 1116221 =4,0 Tla.

Ko 2

3aranbHi BTpaTH THCKY B ra3oBiii 068’30

AP=AP; +APy +AP. +AP,

AP =34]1-24172,8+15,3+4=2403TTa.

, (7.66)

3artac THCKY, 1O MO3Ke BYTH BUKOPUCTAHMI Y BUIAJKY nepeTi-
KaHHs ra3onoBiTpsHoi cymiui 3 pesepsyapa Ne 1 B pesepsyap Ne

2, nopisHioe

AP, =2000+250 = 2250 ITa.

Ockinbky 3araibHi Brpat THCKY B 'O MeHIi Bix miei Bemru-

HH, TO CHCTEMA 32 33/[aHUX YMOB PALe3/laTHa.
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S IMIAITPIBAHHA BUCOKOB SI3KHUX
HA®TONPOAYKTIB

8.1 3araibHa XapakTepHCTHKA Npouecis nixirpiBanns

Yacruua ua@-ronpo,uymix 0COGIIMBO 32 HU3LKHUX TEMIIEPATYP,
MAlOTh BUCOKY B’A3KiCTh 260 nepefyBaloTh y HEPYXOMOMY CTaH.
ToMy futsi HalamHs PYXIMBOCTI iX PO3IrpiBaioTs.

TIpu TeXHONOT{MHKX OMEpallisX Ha CKiajiaxX HadyTh i HaTompo-
JKTIB mifirpiBaHHs 3aCTOCOBYIOTH:

— JUIsl IPUCKOPCHHS 3THBHO-HANTMBHUX ONepartiii;

— JUIs 3MEHIICHHS T1PABIIYHIX ONOPIB PH epeKadyBAHH]

BHCOKOB 3KHX Ha()TOIIPOIYKTIB;

— JUIsl PO3IUIABJICHHSA 3aCTHITHX HaTOMPOAYKTIB;

— JUIsl IPUCKOPCHHS BiICTOIOBaHHs HA(TOMPOIYKTIB i3 METOIO

BH/IUICHHS MEXaHIYHUX JOMIILIOK;

— JUIsl IPUCKOPEHHS IPOLIECIB 3HEBOAHEHHS HADTOMPOTYKTIB;

— s aeeMyibcanii HadT;

— JUIs IPUCKOPEHHs POLECB BilbTPyBaHHs IIPK pereHepanii

HadTONPOAYKTIB.

3 METOI0 BH3HAUCHHS [UIONL NOBEPXHI IiIrPiBAKS, & TAKOK
KiNBKOCTI Terua, NoTpi6HOT /y1s MmigirpiBaHAs, Y KOKHOMY KOHK-
PETHOMY BHIIAJIKY CIIiJi BUSHAYATH IMOBIPHY TeMieparypy Hadro-
TPOJIYKTY MEPE/l IOYATKOM TritirpiBaHHs.

Hadronpogykti y eMHOCTI 3aKadyioTh y rapsdoMy CTaHi, B
nporeci 36epiraHHs BOHH OXOJIOJUKYIOTHCS [0 TEMIEPAaTypH 3a-
CTUTaHHS i HIDKYe.

Bpaxysatu Bei (akTopm, Bij SKHX 3al€KHTb TEMIEPaTypa
HaTONPOYKTY B €MHOCTI, MPAKTHYHO HEMOXUIHBO, TOMY 1i BH-
3HAYAIOTH 3 JIEAKOI0 IMOBIpHICTIO 32 hopmynoio

tk

o +ta—t)e %, ®.1)

zie t, — iMOBIpHa KiHIeBa TeMIIepaTypa HadTOIPOAYKTY;
1, — TeMIIepaTypa HABKOIHIIHLOTO CepPEIOBHIIA;
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t, — TeMmmeparypa, 3 Ko HadTonpoaykr Gys npuiHATHI y €M-
KicTb (II0YATKOBA TEMIIEPATYpa);

k — xoediuient Temonepenayi Bix HaGTONPOTYKTY B HABKOJIHIII-
HE CEpeIOBUIIE;

F — n0BepXHs OXOJIO/PKCHHS EMHOCTI;

T — Yac 0XoJ1o/pKeHHs (36epiranns);

G — maca Hadronpoaykry;

€,y — MHTOMA MACOBA TEIIOEMHICTh HadTOMPOAYKTY.

Sk reruionocii mpu migirpisanni HadTonpoayKTiB 3acTOCOBY-
10Th BOJIAHY Mapy, rapadi rasu, BOMY Ta HaTONPOJYKTH, a TAKOK
CHEKTPHUHY SHEPTilo.

Hai6inbl noumMpeHui TemoHociii — HacHYeHa BOJAHA Mapa,
sIKa Ma€ BUCOKMH TerIoBMicT i koedinient remonepesaui. Hacu-
4eHy BOJISIHY Mapy JIerko BUpoGsiTtu Ta TpaHcnoprysary. ITinirpi-
BAlOTh MPUOIM3HO 3a CTAIOI TEMIEPATYPH, TOMY PEryIIOBAHHS
npouecy ocuts npocte. Haifuacrilme BUKOPHCTOBYIOTE napy 3a
Tuckax Bix 0,3 o 0,5 MITa, npu ubomy i Temieparypa ckiajae
Bin 143 1o 155°C.

Entextpidna enepris - 0CHTb NOMMPEHNH TEIIOHOCIH, ojHak
il BHKOPHCTAHIS JUI8 MiirpiBaHHA OOMEKCHE Hepes MOMCKHY
uebGesneky. IIpu  OroiieHHI  CICKTPUYHMX —EIEMEHTIB, MO
nepelyBaloThIILL HAPYTolo, TeMIIEPaTypa APOTIB MOKe OyTH BH-
Wa 3a Temneparypy camosaiimanus Hadronposykry. Kpim rtoro,
BHCOKA TEMIEPATYPa JPOTY MOKE BHIIHKATH HaCTKOBE KOKCY-
BaHHs HAQTONPOLYKTY. BUXOLs14M 3 X MIpKyBaHD, eIeKTpoILi-
TPiB WMPOKO 3aCTOCOBYIOTH JIMILIE TIPH ILrPIBAHHI OJIHB Y MBICT-
KOCTSX Ta ILIAXOBOMY Hizirpisanni TpySonposozis. Jlo nosutus-
HHX CTOPIH €IEKTPONINIrpiBAHHS CITiZl BIAHECTH KOMIIAKTHICTS T2
CKOJIOTISHY YHCTOTY ENEKTPOIIIrpiBATLHIX IPHCTPOIB.

Tapsua Bojia OUUIbHA Y SIK TEIUIOHOCIH y TOMY BUIAJKY, AKIIO
BOHA OTPHMYeThCH B Ipoueci iHmuX BupoGHHITE. Hencoxuit
TeIUIOBMiCT BOM (y IU'STh - WICTh PasiB MEHIIMIA 32 TEIUIOBMiCT
BOJIIHOT Tapu) BUMArae il BENMKAX — BHTPAT y TEMIOOOMIHHHMX
anaparax. Temneparypa rapsoi Bogu IOCTIiHO 3MIHIOETBCS, TO-
MY Pery/IiOBaHHs MPOLECY MifirpiBaHHs yCKIAHIOEThCS.

Tapsai HA(TONPOAYKTH 3 BHCOKOIO TEMIEPATYPOIO CrANaxy
BHKODHCTOBYIOTb IPH IAirpiBaHHi BHCOKOB’A3KMX HATONPOAYK-
TiB (OiTymiB, Ma3yTiB i T. iH.), migirpiBaHHsA AKMX rapAuoI0 BOIOIO
a6o BoAsHOW napoio ManoedexTiHe aGo Hemoxkiuse. Jlo Hail
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OUIbLI MOMMPEHUX METO/IB BUKOPHCTAHHS raps4uX HaQTONpoy-
KTiB SK TeIUIOHOCHH HANCKHMTH METOJ LMPKYJIALIHHOrO po3irpi-
BAHH3 y 3A/II3HUYHHX LUCTEPHAX.

Tapstdi ra3u MaloTh MEHIIY I'yCTHHY Ta TEILIOEMHICTh TIOPIBHS-
HO 3 piIMHAMK, TOMY iXHs BUTpaTa 4epes TerooOMiHHi anaparti
noBuHHA GyTH BENHKOIO, IIPH LLOMY CaMi arapaTi Ta ra’oxoju
rpomisjiki. Uepes BUCOKY TemnepaTypy rapsdi rasu Hebesneuni y
OXKEKHOMY BIIHOWICHHI.

Sk TeryoHoCil TaKok MOXKHA BHKOPHCTOBYBAaTH CHEIiaTbHi
pimunu — gayrepM (eBTexTHYHA CyMmim gudeninty Ta audeHiiok-
CHjly), @ TakoX [JHLEPHH, apoXIIop Ta Terpakpesuiciar. Lli peuo-
BHHH MAIOTh BUCOKY TeMIepatypy kunits (nouan 250 °C).

Jnst migirpiBanms HaTONPOXYKTIB y pe3epByapax 3aCTOCOBY-
H0Th NApOIIAIrpiBANLHAKA BOX TUINB — TPYOYAcTi Ta CeKLiHHi.
Tlepwi cknafaioThest 3 CHCTEMH TOHKOCTIHHMX TPYD, sKi yKiaja-
H0Thes GIH3BLKO JIHA pesepByapa y BULMIAL 3Mifiku abo y Burmsi
okpemux cekuiit. Ternouociii, nmpoxojsun Kpisk cuctemy Tpyo,
Bi/1a€ TEIUIO0, HE MAOYH 6eznoccpemu,oro KOHTaKkTy 3 Haro-
npozykroM. Takumu mifirpiBambHUKaMH PO3irpiBaloTh BCIO Macy
HadTONPOYKTY B pe3epByapax.

HaiiOinbuie nomupenns g posirpisanus HaQTONPOLYKTIB y
pe3epByapax 3HAMILUIN CKIIHH] TAPOMIrpiBabHUKY.

Tigirpisaneni enementn 36uparoThes Ha MydTax y cexuii (pu-
cynok 8.1).

L

225

225

? 5 2 3

KorekTop; 2 — Tpy0a miirpisaTsmKa; 3 — matpy6oK;
i

Pucynok 8.1 - Hizirpisarsumk cekuiiinoro Tamy
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ne Vo, by, 0 - xoediticHTn, 1O BU3HAYAIOTECS 32 BIOMHMH 3Ha-
HeHHAMH B 3KOCTI V1,V3,V3 33 TEMIICPaTyp f,fp,13

gV
=h-h Vo o="h-4 (1.20)
th—t lgvz m-1"

V3

by = (’1*9)(12*9)l"ﬂ (4 *extre)l"ﬁ

.2t
-t V2 B V3 2y
b b
o =V —-—— =V -_— 1.22
19117( n-0) V2", -0 (122)
Dopmya Dponosa
uit
v, = Adexp| — N 1.15
t “p( 1+b2tJ L)

ne A, uy, b,-xoediuicaru, mo BU3HAYAIOTECA 32 YOpMYTIAMHU

(t3—ty)Invy +(t; —t3)Invy +(tn — t; )Invy

= 1.16;

b2 tl(tz713)lnv1+t2(t37t1)1nv2+t3(t17t2)lnv3’( )
mYL mYL

=)0+ 52). 2 i), 11D
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Kosxna cexiis CKIAfAeThes 3 HOTHPLOX MapajieibHux Tpyo,
KiHLi SKMX yBapeHi B KosekTop fiamerpom 108 mm i 1oBxkuHO0
450 mm. Hmu—pmanbm @IEMEHTH CTAHJAPTH30BaHi, iX OCHOBHI
po3mipu naseseni y tabmumi 8.1.

Tabmuus 8.1 - Posmipy nigirpisarsaux enementis Triy ITE

T Towama vix | Toscpxa Thiaverp
Tizirpisamsemt | ™" e migirpigams, | mixirpismx
KomexTopin L, M * E
TET .0 1,70 60K3
HE2 25 2,06 60x3,75
HE-3 3,0 2,42 60x3.75
TE-4 4,0 314 60x3.75
HE-5 50 386 60x3.75
IE-6 6.0 458 60x3.75
Tpuysirxa: * - sosmitmmit siaveTp i Tosmuma crin TpyGH

MigirpiBaibuuky cexuiiiHoro Tuiy po3MillyioThes Beepeuui
pesepByapa Ha CTOAKAX, a MapoNpOBOIM Ta TPyGONPOBOAH JUls
BiJIBE/ICHHS KOHJICHCATY Ha criewjanbHux onopax. ITaponpooan
BKIAJAIOTECA 3 HAXMIOM i3 METOIo BifBeeHHs komjeHcary. Ha
Tpy6ONPOBOSAX BiIBEACHHS KOHICHCATY BCTAHOBIIOIOTHCS KOH-
JAeHCAlliiHi TOPIMKH 3 TePMOCTATOM a00 BEHTHII Py4HOTO pery-
JIOBAHHS BHITYCKy KOHJCHcaTy. Po3nojin napu 3a cexuismu Ta
36MpaHHs KOHJEHCATy 3a6e3MedyI0THCs BCTAHOBICHHSM NapoBITy-
CKHOTO Ta KOHJICHCATHOTO KOJICKTODIB i3 3aiDHUMH BEHTHILIMA
JUISL PEryIIOBAHHS Ta BIIKIIOHCHHS CeKILiii.

TIpouec mixirpisanHs HAQTONPOLYKTIB y pesepByapax MOKHA
PO30HTH Ha JBa NEPIO/HE — TIOTICPE/LHIN Ta CKCILIYaTALIMHUH.

'V npoueci nonepeuboro nepiofly BCK Macy HaTONPOLYKTY
PosirpiBaioTs Zo TeMmepatypu, o 3abesneuye HeoOXimHY TeKy-
uicTh pizgumy (A1t TOro, WOH BOHA MOIIA PYXAaTHCS JI0 NPHIMAITL-
HO-PO3JaBalBHIX nalpyﬁxua) V weit nepiosl BMMKaloThCst BCi Mi-
nirpiBaibHi eementd. B excrutyaraniitauit nepiou 110 HeobXigHOT
pexoMenioBanoi Temmeparypu (Tabmuus 1.8) posirpisaerbes Timb-
Kl HacTiHa HaTONPOAYKTY, sKka Gyjle BUABATHCS CHOKUBAYEHL.
v ur.u m.pmu m,q].rpm 3HCHIOIOTL MiCLEBi TEmI006MIHHUKY,
posmimmeni Gi1s MPUAMAILHO - PO3ABATELHUX IIATPYOKIB.

TInoma Temioo0MiHy napomirpiBanbHUKIB y pesepByapax 3a-
nexuTh Bi Gararbox (akTopiB - MOUATKOBOI TeMrepaTypu Had-
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TONPOJYKTY, HEOOXIIHOT TEMIEPaTypH PO3IrPIBAHHS, Hacy posi-
rpiBaums, MacH HaQ)TONPOYKTY, HOTO BIaCTUBOCTEH, TeMiepaty-

PH IOBKILIs Ta iH.
PexomenioBaui nmapamerpyu migirpisanus HadTonpoaykTiB Ha-

BeZleHi B Tabmm 8.

Tabmmus 8.2 — OCHOBHI apaMeTpH Ipotiecy posirpisanms
uadronpoaykTis y pesepsyapax tuny PBC [8]

inam- Tlosepxis
i | Towmepurypa | oo | e Bapa
i sosmimmmoro | o nixirpisanms, | mapw, knrox
s pese; | SO | niirpigags. | TP
DBYapa, M * K,
mimyc 20 60/24
100 wmimyc 30 9.4 63/26 87/140
mimyc 40 66/27
mimyc 20 11,8 145754 88/146
200 wmimyc 30 22,711,8 44/56 220/146
wmimyc 40 22,7 46/20 220/360
mimyc 20 128 256/86 90/150
300 wmimyc 30 23,512,8 70/91 225/150
mimyc 40 23,5 73/31 225/365
mimyc 20 2427133 94/120 2277160
400 wmimyc 30 24,2 98/41 227/370
mimyc 40 24,2 102/42 227/370
mimyc 20 28,9 189/74 230/300
700 wmimyc 30 31,0 191/75 240/400
Mimyc 40 51,8 81/35 440/700
mimyc 20 29079 160/108 380
1000 wmimyc 30 54,0/42,9 118/75 450/540
wmimyc 40 54,0 122/30 450/730
wimyc 20 51,0 2707105 4407700
2000 wmimyc 30 73,0/51,0 162/109 660/700
wmimyc 40 101,0/73,0 115/75 890/1020
mimyc 20 77,1/52,1 256/168 665/710
3000 wmimyc 30 77,1 270/106 665/1000
wmimyc 40 103,0 138/85 890/1200
wimyc 20 105,5/53,0 3127295 895/720
5000 wmimyc 30 206/105,5 135/130 1780/1460
mimyc 40 206,0 138/61 1780/2920
TlpuiTxa: -y ducembmuKy maperom jami A BACOKOB'SKIX

HaQTONpONYKTi, Y SHAMCHIIIKY — U1 CCpCMTbOl B'SI3KOCTI
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8.2 Pospaxynok nosepxui rensiooominy
naponitirpisaisunka B pesepsyapax tuny PBC
3 BHCOKOB 3KHMH HadTompoaykTamMu

Tlnoma moBepxHi mapomigirpiBanbHUKa BU3HAYAIOTH 33 (op-
MyII0K0

0,9
Htty 3 %
Ty Tl

ne O )p — PO3paxyHKoBa TEIIONPOAYKTUBHICTh;

@ — KoedillieHT, MO BPaXoBye NEPEOXOJIOHKCHHS KOHICHCATY
70 100 °C (tabmuus 8,3);

ki, — Koedilient Terutonepesayi iz mapu 10 HaGTONPOAYKTY;
41 t— B N0YATKOBA i KiHI[EBA TEMIICPATYPH NAPH BiIIOBIHO;
fzep CCPEIHS TEMIIEPATYpA HATONPOAYKTY;

T — 4ac posirpiBanns HadTONPOIYKTY.

8.2)

Tabnuus 8.3 - 3Hauenns koedinienra ¢ y hopmyai (8.2)

,ﬁ;{‘,‘;‘;g:g;j Trck (remneparypa) mapi, MITa ("C)

Ty B Kinm

e (1%) (?523) (?233) (10 5‘%) ({Jégs) (?ég)

JI0 20 101 | 102 | 1,04 | 106 | 1,07 | 1,08

30 100 | 102 | 1,04 | 106 | 1,08 | 1,00

) 102 | 102 | 1,05 | 106 | 1,08 | 1,00

50 102 | 103 | 1,05 | 107 | 1,09 | 1,10

60 102 | 103 | 1,06 | 108 | 1,10 | 11

TIpu po3paxyHKy NAapONiLirpiBabHUKIB §e3 IepeoX0IoKeH-
Ha KoHgeHcary ¢ =12. Jlna 3aBe3neucHHS MEPEOXONOKEHHS
KOHJICHCATY JI0 TeMrneparypu He Bume Hix 100 °C cnin npuitmari
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3HAYEHHs (O NpH Temmeparypi HadTompoaykTy B KiHUI migirpi-
BAHHI.
Po3paxyHKOBa TEMIONPOAYKTHBHICT

Op =i+ am » (8.3)

JI€ G, — KOPHCHA TEILIONPOYKTHBHICTh;
q gm — BTPATH TEIJIa B TOBKULIS.
KopucHa TennonposyKTHBHICTh

4, =Gleng, (e =1,)+xm|. (84

ne G - maca HaTONPOIYKTY B pe3epByapi;
Citggp ~ TEIWIOEMKICTH  HaGTONpPOTYKTY 32 HOTO Cepemboi Teme-
patypu;
1, - IOYATKOBA TEMIIEPATYPa HATONPOLYKTY;
t,- kinuesa Temneparypa (Temmeparypa posirpiBanms) nadro-
TPOAYKTY; L. .
7 - IIPUXOBAHA TEILIOTA KpUCTANi3aLii napadiry;
m - BMicT napadiny 10 Maci B yaCTKaX OJMHHIL.
Brparu Temia B J0BKi1sL

am =P {teep =1, (8.5)
ne F - noBHa NoBepXHs TEMI00OMiHy pesepByapa;

1, - TeMneparypa J0BKiULIA.
TlocnioBHICTE OGUHMCICHHS HOBEPXHI MapONiAirpiBalbHMAKA

HACTYIHA.
OGUHCITIOIOTE TeMIIEPATYpy AOBKILIA 32 GOpMyYI0I0
h
L+ 1+ D thoe
o =————, ®6)
1+
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J¢ h — BHCOTa HAUBY HA(QTONPOYKTY;
D — nmiamerp pesepByapa.
3naxoasTh KoedilieHT a

®.7)

SIkmo a <2, TO cepeiHio TemnepaTypy HaTONPOIYKTY BU3HA-
HAKOTh AK CCPEAHLOAPUPMETHUHY

n+tk

> (8.8)

8.9)

Busnauaiors TemoQisuuHi XapakTepucTHKH HaQTONPOIYKTY
3a Horo cepe/iHbOi TEeMIIEpaTypH.

TIpy TEmJIOBMX PO3paxyHKAaX /s BH3HAUCHHS TEILIOEMHOCTI
BHKOPHCTOBYIOTE (hopmyry (1.22)

31,56

ey = VP293

Teep~ cepens Temneparypa Hadronpoaykry, K.

Jlns BusnaueHns koedilienTa KinemaTHuHOT B’A3K0CTi 3a ce-
PeaHkoi TeMneparypu BUKOpUCTOByeMo dopmyny Pelinonbca -
®inonosa (popmyna 1.13)

(762+339T,,.,), Jx/(xrK),  (8.10)

Veep =Viexpl-ultey ~11)), @.11)
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Jlnst BusHauenns koedinienta reronposinaocti Hadu i Had-
TONPOYKTIB 3aCTOCOBYIOTH hopmyiy (1.23)

_ 1566
P293

0,00047T,,,), Br/(mK).  (8.12)

Heep cep

3HaxXoATh TEMIEPATypPHY IONpaBKy 3a Gopmynoro (1.4)
T'ycruna nadronpoykTy 3a cepeiHbOi TeMIeparypu

Peep = P20 ~Cr(teep —20). (8.13)

3HaX0AATEKOCDILIEHT 06’ EMHOIO PO3MIHPEHHS

pZ!) -1

Peep

—_— 8.14
Boor =755 ®.14)

OGunCmoTL KpaTepiii [IpaHTis 3 BAKOPHCTAHHAM TerIodi-
3MYHMX XapaKTEPUCTHK Had)TONPOAYKTY, 1O 3HaeH] 3a cepen-
HBOT TeMIEpaTypu

V cepCmge, Peey
Pr epCmcep Peep

= ®.15)

Heep

3a/1al0Th TEMIIEpaTypy BHYTPIlIHBOT MOBEPXHi CTiHKM pesep-
Byapa 1., i3a ii 3HAYCHHAM OGUMCIIOTECS TernopisuyHi BiIac-
THBOCTI HaTOIPOAYKTY:

- TeIIoeMHiCTh

31,56

M VP203

222 (762+3,39T,,,), (8.16)

218




image220.jpeg
e T, — Temneparypa crinku, K;
— xoeillieHT KIHeMAaTHHOi B 53KOCTI

Vem =Viexpl-ulten —1)]; (8.17)

— koedilienT TerIonpoBiHOCTI

Mgy = 1566 1_0,000471,,,): (8.18)
P293
— rycTuna
= P20 =5 (em —20); (8.19)

O6uncmors kpurepii [Tpanaris 3a Temneparypu crinku i I'pa-
croda 3a cepeHbOT TeMIEpaTypH

VemCm g Pem

By T (8.20)

Hem

L
I - ]
_ gﬁw,)t;ep on). -

Veep

G

ne I~ minifinmii poamip (it PBC I = h — piseus pimann);
Kuec}uuleu-r ren_nonmaul KOHBEKIIi€I0 Bill HATONPOIYKTY 10
BEPTHKANLHOT CTIHKY BU3HAYAIOT 33 TAKMUMHU (hOPMyIIAMM:

it (GrygpPrigy) =10° +10° (nasinapuuii pescun)

Aw 025 Pr 0,25
Gt =076 (GreqpPrecy)” ( P:J ;o (8.22)

1Pt (GryeyyPrigy) >10° (rypGynemrimii pescint)

Teep
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% o3 P 0,25
Ot =015 (GregpPregy) ( P:] - (323

KoeoinienT Temnopiagayui B CTiHKH MICTKOCTi y NOBITpS BH-
3HAYAETBCA AK (GYHKUIA WBUAKOCTI NOBITPs W 3a eMuipuYHUME
hopmymnamu

—npu ¥ <5m/c

0y, =6.2+4.2W, Br/(m"K); (8.24)
—npu W >5m/c

0y, =720 B/ K). (8.25)

Koediuienr rerosimytaui papianicio Bix crinkm MicTKOCT
BH3HAYAIOTH 32 GOPMYIIOIO

ton 27315 " (tnoa+27315)"
oL 100 100

. (826)

A3em = Eemb 2
tem = tnoﬁ

X €.y, - CTYIiHb YOPHOTH HOBEPXHi CTiHKH (Tabuuis 8.4);
C. - crana Ihnanka (C, =5,768 Br/(m” K)).

Tabmnuns 8.4 — 3aNeKHICTb CTYNEHS YOPHOTH TIOBEPXHI B

Buy hapOyBanHs
i Crynim, soprotn
'BWA MOKPATTA oBepXHi i iy

Tia xpefizama dapoa 0,16
Topra papéa 0,99
Hoba amowiricsa ap6a 033
Amowimiesa hapGa, o TpuBAMHH Tac 0,65
TiepeGyBana M1 BIUTBOM aTMOChCpH

Crams moperka fedap6osana 0,95
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Koepiuient Temionepesayl yepes CTIHKY MICTKOCTI BU3HAYa-
10Tb 3 PIBHAHHS

PR S - (8.27)

ke Giem  Mem  %2em +%3em
ne 8¢y i Agyy - TOBIMHA i KOCDILiEHT TEILIONPOBIIHOCTI CTiH-
it (g = 40 BY/(K)).
Cepe/Hio TeMIepaTypy CTiHKH yTOUHIOTS 33 hopmyIioio
' k,
tom =toep == {teep ~tuon)- 328

lem

TlepeBipsioTh yMOBY

t <1°C. (8.29)

em " tem|

Sxmo ymoa (8.29) He BUKOHYEThCSI, TO PO3PAXYHOK MOBTO-
PIOIOTE, MOuKMHAIO4H 3 popmyH (8.16).

3a1al0Th TEMIEPATYpy BHYTPINIHBLOT MOBEPXHI JAHMINA Pe3epBY-
apa ty.

OGuHCIIOTE TemIo(i3HYHI BIACTHBOCTI Ha(TONPOAYKTY 3a
wiei Temmeparypu

— TeIUIOEMHICTh
_ 3156

™ A P293

ne T, - Temneparypa Juuiia pezepsyapa, K;
— koediricHT KiHeMaTHUHOT B’A3KOCTI

¢ (762+3,39T)), (8.30)

vo=viexp[-ulty ~1)]; (8.31)

— Koe(illieHT TeIIonpoBiHOCTI

221




image223.jpeg
2, =258 1 _0,000477,); (8.32)

1,
d P293

— rycrusa
Po =p20 —C,(ts —20); (833)
O6uncmorots kpurepii [panars i Ipacroda

VaCmyPa |

Pry= = (834
Py
3
DB ltcey —10)
{7 W % s (835)
ep

Koeoiwient Tennosinaadi Bix HapTONPOLYKTY 10 FHMIIA 3HA-
XOZATh 32 HOPMYIIOK0

D, P \02
0,25]
015 =05 (Gregp *Preep)™” [ Pj:”] . (836

3uaxonars KoedilieHT Temionepexadi Bin HaTOmPOLYKTY
Kpi3b JJHHLIE /0 IPYHTY 3 PIBHSHHAL

1_1 .8 ,8,

ko 019 Aom he 8hyp

(8.37)

zie 8, — TOBIIMHA JHHLIA;

85 1 Ag— TOBIMHA i KoedillieHT TEIIONPOBIHOCTI BiKIaIeHb

6pyny, napadinuctux ocamis i T. iH., (3HAYCHHA OCTAHHBOTO B

TPAKTHYHUX PO3PAXyHKax npuiiMaroth piBHuM 0,2 Br/(M-K));

X,[, xoeoilienT TeronposiguocTi rpynTa (tabnuns 8.5).
'VTOUHIOEMO TeMIepaTypy BHYTPIIHEOT OBEPXH HAIA
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e M2 | (118)

A=v = _
VP ety ) 2 T+ byty

1.3 Bunaposysannsi HagTONPOXYKTIB

BunapoByBanHs — 1i¢ Hepexiy HaQTONPOAYKTIB 3 piakoro a0
ra3onofibHOro CTaHy 3a TEMIEpaTypH HIDKYOL, HDK Temmeparypa
KUIIHHA 32 1aHoro TUCcKy. IIBMAKICTE BHITADOBYBAHHS 3aNCHKHTh
Bifl THCKY HacHYeHHX napis, GpakuiiHoro ciiay, cepemboi Te-
MIepaTypy KuninHs i koediuienra qudysii.

Tuck HacH4eHUX NapiB (NPYXKHICTL NapiB)— e THCK Mapis, WO
BiNOBiac AMHaMiuHill PiBHOBA3i MiK pinkoro 1 maposoio ¢azoio
HadTONMPOYKTY 3a IAHOT TEMIIEPATYPH.

iHMBIAyaNbHUX PiTHH THCK HACHYCHHX Tapis — ¢isuuHa
KOHCTAHTa, 10 3A/ICKUTh TUIbKH BiJl MOJICKYIAPHUX BIACTHBOCTEH
npanoi piguum i Bin Temneparypu. Jns pimMH HEOZHOPIAHOTO
CKIajly, TaKMX, HANPUKiIa, Ak Hadra abo GEH3MH, THCK Hachue-
HHX 1apiBs 3a JaHoi TCMIIEPATYDH € CKIAIHOIO yuxiicio craxy
pinuny i 3anexuTh Bit 06°eMy npocTopy, B sikoMy nepebysae na-
poea ¢asza. Lle MOACHIOETLCS THM, 1O 32 PI3HUX 00’ €MIB y mApoOBY
hasy Oyae nepexopuTn pisHa KibKICTb KOMIOHEHTIB 3 HaHOwIbL-
UM 3HAYCHHAM THCKY HACHUCHUX N1apiB, i BIIOBIIHO CKIan pij-
Koi (asu Oyne Takok pisuum. OTKe, T KOKHONO CHIBBiHOIICH-
H pigkoi i naposoi pasu pisHOBara napis Gy/ie BCTAHOBIIOBATHCH
3 PUIMHOIO IHIIOIO CKIIajly, 4 ¢ BILIMBAC HA BEIMYMHY THCKY Ha-
cuuenoi mapu. ToMy Juist oiepikaHHs NOPIBHIOBAHMX PE3Y/IbTATIB
BUSHAYCHHS TUCKY HACHUCHHX NApiB MPOBOJATL HA CTAHAAPTHil
anaparypi — B repMernuHiit Meranesiit “6om6i” uLIAXOM BAMIpIO-
BaHHs THCKY 33 MAHOMETPOM 3a Temneparypu 38 °C i ciBBigHo-
meHHi pinkoi Ta naposoi (asu 1:4 (verox Peiipa).

Tuck HacHYCHUX TapiB jeskuX HadrompoxykTi 3a Peiinom
HaBe/eHuH y Tabnuui 1.3.

Tuck HacHueHHX NapiB HaTH 3a TEMIEPATYPH MOBEPXHEBHX
mapis HaTH ¢ BH3HAYAIOTH 32 EMIIPHIHOIO HOPMYIIOI0

P, =56519exp[-0,026(z,  ~1)], (1.19
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' k,
1o =legp— i(tc‘ep *t:p)- (8.38)

TlepesipsiioTh yMOBY
‘ra 4},‘ <1°c. (8.39)

Tabmuus 8.5 — Koediuientn TennonposigHocti rpyHTis

Koeiien Temmonpo-

Tpysmn Bonoricts, Biocri,

rpynty Bri(n K
Tomma oyxa 1.0
ToMipro BoTora 19
Borora 27
Cymicok cyxit 06
ToMipro BoTorTiE 17
Bonormit 22
Cyrmmox cyxit 03
nowipro BoTorHiE 13
Ticox 04
TioMipro BoTorTiE 1.6
Borormit 20
Tpynr cyxuit 02

nacmmmit

Skmo ymoBa (8.39) He BUKOHYETHCS, TO PO3PaXyHOK MOBTO-
PIOKOTh, nounHarouu 3 hopmymnu (8.30).

MoskHa IpUIHATH, IO TeMrepaTypa “I3epkana” HadTonposy-
KTy JIOpiBHIOE HOTO cepe/iHiii Temneparypi

Tos =teep- (8.40)
3ajaloTh  TEMNepaTypy BHYTPIIHBOT —MOBEpXHi MOKpiBIi

Tnok -
OGBUHCITIONTH TEMIEPATypy rasoBOro MpocTopy

1
fo =5 Uegp +tuoi) » (8.41)
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Tennogi3uyH1 BIaCTHBOCTI NOBITPA 3a TEMIICPaTypyu ra3oBoro
TPOCTOPY MOXKHA 0GUHCIHTH, BUKOPHCTOBYIOUH JaHi Tabmuwi 8.6.

Tabnuns 8.6 — TennohisudHi XapakTepUCTHKH HOBITPs

Tommoos. | Koepimient | Kirtemarsarmi

Tewmepa- | Tycrmya, e TenompoBi- | xocgiicar

P | | iorio | g | (g
223 1,584 1003,0 0,0204 7,55
233 1,515 1003,1 0,0212 8,48
243 1453 1003,2 0,0220 9,42
253 1,395 1003,3 0,0228 10,35
263 1,342 1003,4 0,0236 11,29
273 1,293 1003,6 0,0240 12,3
283 1247 1003,8 0,0251 13,16
293 1,205 1004,0 0,0259 4,10
303 1,165 1004,2 0,0267 15,05
313 1,128 004,35 0,0276 15,99
323 1,093 1004,7 0,0283 16,93

Jls 3pydHOCT OGUHCIICHD  3a1eKHOCTI Tennopi3MYHEX BIac-
THBOCTEH HOBITPS Bijl TEMIICPATYPH MOXKHA [IPE/ICTABHTH Y BHIJIS-
Jli IONHOMIB, 10 OTPUMAHI 3a JaHuMHU Tabmuii 8.6:

— rycTasa
p, =1,3102-0,0049%, , kr/v’; (8.42)

— TEILIOEMHICT
cp, =1003,6+0,0172r, + 0,0001¢2, Io/(xrK);  (8.43)

— KoeillieHT TeIonpoBigHOCTI
%, =0,0243+8:10 71, +5.10°2, Br/(mK); (8.44)

— kinemaTHuHuil KoeditienT B’ s3K0CTI
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v, = (12,244+0,00933:2 +6-107%42

1070,
— koedilieHT 06°€MHOTO PO3UHPEHHS

1

b= s

Kpurepiit ITpauris 3a TeMeparypy ra3oBoro npoctopy

P
A

",

OGUHCIIETECS 06’ €M KOHIYHOT YACTHHH TIOKPIBI

e (DY
3 \2)7

1€ My, — BUCOTA KOHYCA MOKPIBIT pesepByapa.
ExBiBaNeHTHA BUCOTA KOHIYHOT YaCTHHHU MOKPiB/i
4
hy=—.
D

TloHa BUCOTA ra30BOIO MPOCTOPY

hy =h,+(H-h),

JAe H — Bucota pesepsyapa.
Busnauaetbes kpurepiii Ipacrogpa

/e, (8.45)

(8.46)

(8.47)

(8.48)

(8.49)

(8.50)

(8.51)

Koedinienr remnosinmaui Bizg “asepkana” HaGTONPOAYKTY 10

ra3’0BOTO MPOCTOPY Cj o, BH3HAYAIOTH TAK:
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— npu (Gr,Pr,)=5-10% +2-107
Clpore %5466ty —1, , Br/(M>K); (8.52)

—npu (Gr,Pr,)>2-107

o #1143ty — ., Br/(*K). (8.53)

OGunCIOOTH KOeDIieHT TeILIONPOBITHOCTI 1 B’A3KiCTL MOBi-
Tpst 3a Jioro Temneparypu 3a hopmynamu (8.44) a (8.45):
— KoedilienT TeronposigHoCcT
hnos = 0,0243+8-1051,,, +5-1078¢2 . Br/((mK);  (8.54)

— koeilienT kinemarTHuHOT B’A3K0CTI

Vios = (12,244+ 0,00938¢,,05 + 5»10"%,%,,”)- 1070, m¥c. (8.55)

Busnauaiors unciio Peiinonbzca 3a popmyioo

WD

Re

(8.56)

Vnos

KoedinienT Termosigiadi Biz HOKpiBii y JOBKULIS 33 HAIBHO-
cTi BiTpy BU3HAYAIOTH 32 GOpMYII0I0
Maoe g
= lmos pen | (8.57)
D

2nox
ae C i n — xoedinienrn, mo 3anexars Big uucna Peiinonsaca
(ra6mams 8.7).

OGUHCIIOTE KOCDILiEHT TEIIONPOBIHOCTI ra30moBITPsHOT
cymiwi 3a popmyrnoo

Ae=2,(1-G)+2.C, (8.58)
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ne A, — koediuient reronposignocti razonosirpsnoi cymimi;
C] — KOHIEHTpALlis IapiB HA(TONPOAYKTY Y ra30BOMY IPOC-
Topi pesepByapa.

Tabmuus 8.7 — 3uauenns xoediuicnris C iny popmyni (8.57)

neno Re Sroctiem
5+80 031 04
80+5-10° 0,625 0,46
5.10% +5-10% 0197 06
nonan 5-10% 0,023 038

ExsiBanenTauii koeillieHT TeIIONPOBiHOCTI ra3onoBiTpsHOi
cymimmi

Ne=Reei (8.59)

ne €, - KoedilieHT KOHBEKILi.
KoediuieHT KOHBEKI(ii BUSHAYAKOTH TAKHM YHHOM:

— suawo (Gr,Pr,)<10%, 10 &, =1; (8.60)

0,25

—sano (G,Pr,)210° , 10 &, =0,18(Gr,Pr, ) (8.61)

SIkimo obumcrene 3a Gpopmynoro (8.61) 3HaUCHHS €, MEHILE 33
OJIMHHIIO, TO HPUAMAIOTE, IO €, =1.

3HaxosTh KoedillieHT TemIoBintadi Bix NOKPiBIi 10 MOBITPs
BHITPOMIHIOBAHHAM

(t,mk & 273,15]4 7[:,103 4 27315)4
100 100 @

3ok =EemCz F—
nore = tnos

227




image229.jpeg
Koepiuient rennonepeaayl B HaQTONPOYKTY Yepes HOKPIB-
JI0 y IOBKILIS 0GYHCIIOIOTE 32 (OPMYIO0

L0y B, 1

Kok 01 N hem  Gp, +0g

> (863)

nox nox

e 8,0y - TOBUMHA HOKPIBIIi.
VTOUHIOIOTH TEMIEPATypy BHYTPIlHBOT IOBEpXHi MOKpiBIIi

. k,
tnow =1 =~ 22 (t, ~ty), (8.64)
Py
TlepeBipsioTh yMOBY
ok = tno| <1 °C. (8.65)

Shauto ymoBa (8.65) He BUKOHYETBCS, TO PO3PAXYHOK HOBTOPIO-
€Thes.
Jlani o6umciioeTbest IO Tem006Miny:
AHHLIA

aD?
=— 8.66,
2 (8.66)

— MOKPiBJIi (3 ypaXyBaHHAM YAaCTHHU WATIHAPUYHOT HJACTHHH Pe
3epBYyapa, 1[0 KOHTAKTYE 3 Fa30BUM IPOCTOPOM)

Fy

2
Frox =1{h30,< + DTJJMLD(H —h), (8.67)
— CTiHKH
Fyp=1Dh. (8.68)

JloGyrox kF y dopmyii (8.5) nopisuioe
KE = kem Fom + ko Fp + KnorcFoxc - (8.69)
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Maca HaTONpPOAYKTY B €MHOCTI
G=Fyhpegy. (8.70)
BuzHauaioTh KOPHCHY TEILIONPOAYKTHBHICTE 3a (OpMyIo0
(8.4), Brparu Teruna y AoBKin 3a Gpopmynoio (8.5) ta pospaxyn-

KOBY TEILIONPOAYKTHBHICTD 32 q)opmynom (8.3).
3a/1210ThCA TEMIIEPATYPOIO 30BHIMIHLOT IOBEPXHi TEIIOOOMIH-

HUKA b, .

3Haxo/aTh KineMaTHuHUi KoedilienT B’ a3K0cTi HadTOMPOIYK-
Ty 3a uiei remneparypu

Vo =viexpl-ult,, —11)]. (8.71)
OBUHCITIOTE HONOMDKHII KoedimieHT

A=3037-0,02p5. (8.72)

BusHauaTh Pi3HULIO TeMueparyp (f, —lcep) 13a joMOMOrOI0
Tabmuui 8.8. 3HAXOAATE KOCDILieHT \ .

Tabmuus 8.8 — 3uauenus koediricHra

Pismmms TeMIepaTyp | Koegimenr | PISHULS TEMICPATYD  Koedyimier
(tm ~teep),°C \ (tm —teep)."C v
0 1,00 30 0,96
20 0,99 T10 0,95
0 0,98 120 0,94
60 097 140 093

Sanexuicts koeinienta y  Bix pisHuLL (£, —feep) MOKHA
TAKOXK MPEICTABUTH Y BUIJIsIL MOJHOMA

¥ =1-0,0005(t, ). (8.73)

Koediuient Tenosiyiadi Big naponixirpisaisauka 10 Hadyro-
TPOYKTY OOUHCIIOITS 32 GOPMYIOI0
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Ty
o=dy|4 L (8.74)
10%av,,

Je d - 3oBHilHii tiameTp Tpy6 napormitirpisanbuKa, M.
OGuucmooTs KoedilienT Teruonepesayi Big napu 10 Hadro-

pogyKry
(8.75)

ne  R-  pmomarkomuii  Tepmiummii omip, ( ams HadTH
R =0,00258

(" :K) / Br, nna nagronpoayiis R =0,0017(w* -K) / Br.)
Vrounioiors TeMIIepaTypy 30BHIIHEOT OBepXHi TPy Mapori-
nirpiBanbHuKa

N %’" (o= teep)s (8.76)

Tlepesipsiots yMOBY
<1°C. 8.77)

i

Sxmo ymosa (8.77) He BHKOHYEThCS, TO PO3PAXyHOK HOBTOPIO-
€Thest, moumHaouH 3 popmyin (8.71).

OGUUCIIIO0TE IIIONLY TEIIo00MiHy napomigirpiBanbHuKa 3a
¢opmymoo (8.2).

Jlnst 3aDe3neueHHs 3aJAHOTO TEIUIOBOIO MOTOKY HMPOTArOM
eKCILTyaTallii pe3epByapa, KOJIU BHYTPIlllHsl i 30BHIlHS NOBEpXHi
HaporiirpiBaibHIKa IOKPHBAIOTECA HAKKIIOM i 0CAJaMH, po3pa-
XYHKOBY MOBEPXHIO Ter1006miny 36inbmyemo ua 30 %, To6ro

F =13F . (8.78)

3a monomoroxo Tabmuui 8.1 migbupaemo Thn i KinkKicTs Mapo-
TigirpiBabHUKIB.
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8.3 llpukiajau po3paxyHkis

Tpukiaax 1. O6uuciuTy HEOOXiHY MOBEPXHIO MApOMiAirpisa-
JILHUKIB JUIs Pe3ePByapa 3a TAKUX BUXITHHUX JQHUX:

— THII i HOMiHATBHAUI 06’eM pesepByapa — PBC-200;

— miamerp pesepsyapa — 6,63 M;

— BHCOTa pe3epByapa — 5,96 m;

— BHCOTa KOHYCa IIOKpiBIi pesepyapa — 0,45 M;

— TEIIOI30MALis — BiACYTHS;

— Hadronpoykr, mo 36epiracThes — MazyT Mapku 40;

— pisens Ma3yTy B pesepByapi — 5,8 m;

— PO3paxyHKOBa MiHIMANbHA TEMIIEPATypa MOBITPs — MiHYC

8°C;

— Po3paxyHKOBa Temmneparypa rpynty — 2 °C;

— WBHIKICTH BiTPY — 5 M/C;

— rycruma Masyry 3a 20 °C — 980 kr/v’;

— B’s3KicTh MasyTy 3a Temmeparypu 30 °C — 8,5:10-4 M/c;

— B’s3KicTH MasyTy 3a Temneparypu 50 °C — 2:10-4 m?/c;

— 3OBHIIIHA NOBEPXHS KOPIIyCa PesepByapa - CTailb WIOPCTKA
Hedapbosana;

— TeMIepaTypa MasyTy nepej posirpisom — 25 °C;

— TeMIepaTypa MasyTy nepes nepekadypanusam — 45 °C;

— wac posirpiBanns — 72 rouHu;

— IPYHT - TJIHHA CyXa;

— TOBIIMHA METAJy AHHINA — 4 MM;

— TOBIMHA METaly MOKPiBIi — 2,5 MM;

— cepe/IHs TOBIIMHA JIUCTIB KOpITyca — 5 MM;

— koediuient Teronposiguocti crani — 40 Br/(m'K);

— TOBIIMHA APy BilKIajeHb Ha AHI pesepByapa — 0,4 M;

— koediuient TemronposigHocri Binkmagens — 0,2 Br/(m’K);

— TEIUIOHOCii — HACHUYEeHa BOJAHA I1apa;

— Temmneparypa napu — 158 °C;

— 30BHilHii giamerp Tpy6 napominirpiBanbuuka — 60 Mm;

— BMict napadiny B masyti - 2 % (1o maci);

— NpHXOBaHa TEILIOTA KpHCTamizauii mapaginy - 230 kJi/K;

— KOHUEHTpALlis 1apiB HAGTONPOLYKTY B ra30BOMY MPOCTOPi.

pesepsyapa - 0,3;

— koediuient Temonposignocti napis - 0,12 Br/(m'K).
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Po3paxyHok npoBoAMMO 3a HaBE/ICHOIO BUIIE METOIHKOIO.
Po3B’5130K. 3HAXOMMO CEPE/IHIO TEMIIEPATYPy HABKOJIMIIHBO-
ro cepeosuina 3a hopmyioro (8.6)

2+[1+ 65’683J(78)
=—— 2% __29°C.

Py

9 458
5

6,63

OGuncoemo koediuieHt a 3a Gopmyoro (8.7)

Ockinbku a<2, TO CEPE/IHs TEMIIEPaTypa MasyTy

25+45=35'C.

teep

Busnauaemo TemnodisuuHi XapakTEPHCTHKH Ma3yTy 3a cepeji-
uboi Temneparypu (popmynu (8.10) - (8.14)).

31,56

mss = Jogo [762+3,39(35+273,15)] = 1821,3 Ji/(xr-K);

1 .85

=0,07235 1/°C;

T50-30 2,0

Va5 =85- 1074 —0,07235(35-30) _ —592.107*

1566
BT

0,00047(35+273,15)]=0,1367 Br/(m’K);
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Ji€ 1, - TeMIeparypa no4arky kuminas Hapru, “C.

Jlnst aBTOMOOGUTEHIX GEH3UHIB /1 BUSHAUCHHS THCKY HaCHHC-
HUX T1apiB y jiana3oni remneparyp Bix minyc 30 go 100 °C 3acto-
CoBYIOTh emiipuuny popmyiry (3anexnicts Pubakosa IT. A.)

1430

Py =Pygle 27, (1.20)

ne Pysg - THCK HacHYEHMX napiB aBToOcH3uHY 3a Peiiom;
t- Temmieparypa NOBEPXHEBHX MapiB Hadrompoaykry, °C.

Tabmuus 1.3 - Tuck HacuueHux napis HahTOMPoOaYKTIB

"THOK NaCITCIiX Tapis 5

Pigma Peiinom Psag, Ila

e anTomoGTL €5po:

- y niTmiti nepion (3 16 kaiTrs Bi7 45000 70 80000
70 15 wosma);

"'y sivomii mepion (3 16 mic- Bi 60000 0 100000
Tonaza 10 15 Gepesnn);

- y nepeximmi mepion (3 16 Biz 50000 10 90000

Gepesiia no 15 weitHs 12 3 16
KOBTHS 710 15 macTonaza)

Tac Texnismii 53327998
Tac ocaiTmosasmmi 2666-3999
Jlinensie nanmo 800-1333
Hadpra cupa BE3MANACTLCA anATiZOM

3natoun npyxuicts napis Hagronpoaykry i aGcomoTHuit THCK
Cymilri, MOKHA 3HAHTH IXHIOIO KOHICHTPAIO y 3aMKHEHOMY
npocropi

c=E3L, ; 1.21)
Puse
ne Pgp- UpYKHICTh MapiB 3a TeMmrepaTypu NOBEPXHEBMX LIApiB

nagronponykry T, K;
Py, - aGCOMOTHMIT THCK Y €EMHOCTI.
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o, =1,825-0,001315-980 = 0,5363 xr/(m*°C);
P35 =980 -0,5363(35 -20)=972,0 xr/m’;
980

972 .
= =0,000549 1/°C.
P35 =35-20

3uaxoaumo kputepiii Ipawunris 3a gopmynoso (8.15)

-4
Pryg < 392107 18213-9720
0,1367

3aaeMOCh CEpEIHIM 3HAUCHHAM TEMIEPATYPH BHYTPilIHBOT
TIOBEPXHi CTiHKH pesepByapa ., = 9,5 °C i Busnauaemo remnodi-
3MYHI BJIACTHBOCTI Ma3yTy 3a L€l TeMmepaTypu.

Vo5 =85:1074 00530 _ 37461074 11

o5 =980-0,5363(9,5-20) = 985,63 kr/v’,

980
985,63

=836 _ 000544 1/°C,
Bos="55-20

31,56

s = Tagy. Z22[762 +3,39(9,5+273,15)| =1734,2 T/ (xcr- K),

156,6

Ao = (9,5+273,15)]=0,1386 Br/(w'K).

3naxoaumo kpurepii Ipanaris i Tpacroda 3a Temneparypu
BHYTPIIIHEOT OBEPXHI CTIHKH pesepByapa
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—4
37,4610 -1734,2.985,63
2080-0 1302 98003 - y6107,

s 0,1386

,000549(35-9,5)
(5,92«10”‘)z

Ockinbku 100yToK KpuTepiis Pr i Gr qopisuioe

Grzs= =76457853.

(Prys-Grys) =7667-7645783=586-10' >10°,

To KoedilieHT TennoBinIayi Bil Ma3yTy 10 CTIHKM BU3HAYAEMO 33
dopmymoio (8.23)

0,25
33 ;
a1y —0,15%1367 (5,36-10”)0 (ﬂ) =17,25 Br/(W>K).
; 58

46197

3a popmynoro (2.25) sHaxoaumo koedinienT Teriosiyadi Bix
CTIHKH y IIOBITpsi, OCKiIbKH W <5 M/c

a5 =62+42-5=272 Bri(v"K).

Koedpinient Temnosinaui pajiauicto iy crimkm MicTkocTi
BU3HAYAIOTH 32 opmyioio (8.26), y sikit c-rynu-u, HOPHOTH [IOBEP-
XHi cTiHKH BinoBixgHo 10 Tabmuii 8.4 npuitnsaTuii piBauM 0,95

100 100

9,5-(-8)

9,5+273,15)4 7(4%273,15)“

a3y5 =095 5,768(

—45Bm /(,uz K)
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Koediuient renonepeaayl BUI HAQTONPOAYKTY Hepe3 CTIHKY
Y DOBITPsA 3HAXOAMMO 3a I0TIOMOTOI0 opmyitu (8.27)

1 P
Ky = =11,16 Br/(m*K).
Sl T 1

+ +
1725 40 27,2+451
VTo4HIOEMO HpaBWiIbHICTE BUGOPY TEMIEPaTypu CTIHKA 3a
dopmymoro (8.28)

1116
=35-—
fem 17,25

~8)]=7,2 °C.

Tlepesipsiemo ymoBy (8.29)

=23 °C>1°C.

'YMOBa He BUKOHYETECS, TOMY BUKOHYEMO HACTYIIHI iTepauii,
nounnaroun 3 hopmymn (8.16).

V7.2 = 851074 007350230) _ 44541074 wie,
p7,2=980-0,5363(7,2-20)=986,9 xr/n’,

31,56

m2 = Jogo [762+3,39(7,2+273,15)|=1726,3 Jiw/(xrK),

Ma= 1566 [1 0,00047(7,2 +273,15)]=0,1387 Br/(m'K),

—4
ey 2 210172639869 oy
! 0,1387
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58%.9,81-0,000549(35 -7,2)

s (s92-107F

=83354052,

(PrysGrys) =7667-83354052=6,39-10' >10°,

0,25
,33 g
a —01521367 (6,39«10”)0 667 V™ _17,058m /(MZK),
72 58 54341

72+27315Y" _(-8+27315)*
100 00 ) _

72-(-8)

a3, =095 »5,763(

=445 Bm/(Mz . K)

1 2
g = =11,07 Br/(M*K),
| 1 sae® 1

LN =
17,05 40 27,2+4,45

11,07
B 17,05

-(-8)=7.08 "C,

[7.2-7,08=0,12 °C <1 °C.

VmoBa (8.29) BHKOHYEThCS, TOMY HA L{bOMY PO3PaXYHOK IPO-
necy Temnoo6Miny Mk HadTONPOAYKTOM i IOBKULIAM Kpi3b CTiH-
Ky pesepByapa 3aBepIIyeMo.

3ajiacMOCh TEMIIEPATypPOIO BHYTPIlIHLOT MIOBEPXHi JHHMINA pe-
3epByapa f, = 30 °C 1 3HaXoauMo TernnodisuuHi XapaKTepPUCTHKH
MasyTy 3a i€l TemmeparypH.
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v30=8,5-10"" a/c,
P30 =980-0,5363-(30—20)=974,6 xr/m’

980

9746
9746 _,0005541/°C,
B0 =320

j@ [762+339-(30 + 273.15)] = 1804,3 [T/ (xr-K).

156,6

A0 =

(30+273,15)] = 0,1378 Br/(m'K),

Tapamerpu Ipaunris Ta T'pacroda 3a popmynamu (8.34) i
(8.35)

—4
Pryg = B5110718043-9746 0,
0,1378

3
Grgg= 863981 0,000549(35-30) _ —
(5,95 . 10“‘)z

Jlobyrok kpurepiis Pr i Gr nopisuioe

(GrysPrys) = 221675667667 =1,7-10'1.

3uaxoaumo BHYTpimmHil koedinieHT Temnoixmaui Bix Masyry
10 ua 3a popmyrnoro (8.36)
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01367( u)ﬂ [7667

0,25
=6,07 Br/(M*K).
10847

39 =

Tlpuiimatoan 3a Tabmuneio 8.5 sHavenns Koedirienta Terno-
niposianocTi rpynTa pisaum 1 Br/(mK) 3a dpopmynoto (8.37) 3na-
XozHMO KoedillIeHT Teronepeaadi yepes AHUIIe

ky= S S— 0,21 Br/(m*K).
=3
1 4107 04 314-663

5
6,07 40 0,2 81

'VTOUHIOEMO TeMIIEPATypy AHHIIA

0,221

(35-2)=339 °C.

Tlepesipsiemo ymoy (8.39)
[30-339]=21°C.
‘YMOBa He BUKOHYETBCS1, TOMY 0GUHCICHHS IIOBTOPIOEMO.

Vizo= 85.10%¢ ~0,07235(33,9-30) _ 6,41-10’4

P339 =980—0,5363(33,9-20)=972,6 xr/v’,

31,56
ms39 = Jog0
156,6

[762+3,39(33,9+273,15)|=1817,6 Jiu/(xr'K),

Mazo= (33,9 +273,15)|=0,1367 Br/(w'K),
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6,41:107.1817,6-972,6

=8289,
0,1367

Pryzg=

6,63° -9,81-0,000549(33,9—30)
(5,95 »10“‘)2

(GrysPrss)=13795461-7667 =1,32-10',

0,25
,25 .
& O,SM(LSZ »10”)0 TETV™ 61 Br/vPK),
6,63 8289

Gris= =17290702,

H339

=0,21 Br/(M*K).
146,63

+ +2 4
61 40 0,2 81

VTOUHIOEMO TeMIIEpaTypy AHHMINA

0,21

t,=35-—"-(339-2)=339 °C.

Tlepesipsemo ymosy (8.39)
[33.9-33,9/=0 °C

'YMOBa BUKOHYETLCS, TOMY TpuiiMaeMo 1y =33,9 °C.

Busnauaemo koediiient Teronepesadi Bix Hadrompoaykry
yepes razoBHi IPOCTIP pesepByapa y JOBKLLIA.

3ajiacMoCsi_TEMINEpaTypol0 BHYTPIlIHLOI NMOBEPXHi MOKPiBIi
ti=25,2 “C. Temneparypa ra3oBOro HpoOCTOpY pescpByapa, BH-
3HaueHa 3a Gopmymnoio (2.43), cTaHOBHTH

1,=0,5(252+35)=30,1 °C.
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Hist obumcneHHs TEIo(BUYHUX BIACTUBOCTCH IIOBITPS 3a
uiei Temnepatypu Bukopucraemo dopmyitu (8.42) — (8.46).
TIpoBOMMO OGUHCIICHHS:

P30, =1,3102-0,0049-30,1 = 1163, krie’,
Cpsos =1003,6+0,0172-30,1+0,0001-30.1 =1004,2, Ti/(xr K),

N30, = 0,0243+8-107° 30,1+ 5107 . 30,12

0,0268 Br/(mK),
Viou= (12,244 +0,00938-30,1+6-107° -30,12)- 1076 =
=12,53-10%x%/c.

1
=L _00033 1K
P01 = 301527315

3uaxoaumo kpurepiit TIpaHaris 3a TeMmepaTypd ra3oBOro
npoctopy 3a dpopmyinoro (8.47)

12,5310 1004,
0,0268

1163

Pryog = =0,546.

O6’eM KOHIYHOT 9aCTHHH HOKPIBIT

2
p=HA045(663) <108
3 2

ExsiBanieHTHa BHCOTA KOHI4HOT 4acTHHM MOKpiBIi JOpiBHIOE
(dopmyna 8.49)

oo 4518

=228 015w
¢ 314.6,63°

TloBHa BHCOTA Fa30BOI0 IPOCTOPY
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h, =0,15+(596-58)=031 m.

Tapamerp I'pacroda 3a hopmymnoro (8.51)

0313-9,81-0,0033(30,1-25,2)
(12,53 . 10*6)2

Ockinbkn 106yToK Kputepiis Pri Gr nopiBHioe

Grygy = =2,54-107.

(Grao.1Prsgy)=2,54-107 -0,546 = 138107,

TO 3HAX0 MO KoediitienT TerutoBitaui oy, 3a Gopmyioio (8.53)

Oy, = 5466 3/35-30,1 =9,28 Br/(M>K).

B’s3KicTh i TENIONPOBIAHICTE NOBITPS 3a TEMIEPATyPH TOBIT-
pa

v_g = [12,244+0,00938(-8 ) +6 -10’6(—8)2]-10’6 -
1217107022 /¢;
A_g=00243+8-10 -(-8)+5:10° - (=8)? =0,0237, Br/(mK).

Yucno Peiinonbca, Busnauene 3a Gopmyioro (8.56), gopis-
HIOE

3:6,63
12,17-10

Re_g=

1566142 .

Ockinbkit  Re>5-10° , 1o xopuctyiouncs tabruieio 8.7, koe-
(inieHT TernoBigadi BiJ MOKPIBI y JOBKILIA 32 HABHOCTI BITPY
3Haiiziemo sk (popmyna (8.57))
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0,0237

0y, =0,023 1566142%8 = 7,43 Br/(m>K).

Tiobyrox (Grso,1Prso;)210%, Tomy oedinient xomnexii
oGumcmoemo 3a popmyioro (8.61)

£ =0,18(1,38 107 )0’25 =990.

3uaxoaumo KoeillieHT TEIIONPOBIAHOCTI Ta eKBiBANCHTHUH
Koedirient remongani;umcri ra30MOBITPHOI CyMiuli BioBigHO
3a popmynamu (8.58) - (8.59)

e =0,0237-(1-0,3)+0,12-0,3=0,0526 Br/(w'K);
% =0,0526-9,90 = 0,521 Br/(m'K).

3uaxoaumo koedilieHT TErnnoBigaui BUIPOMIHIOBAHHAM Bij
nokpiei y nosirps 3a gopmymnoio (8.62)

(25,2+ 273,15]“ 7(7 8+ 273,15)“
100 100
a3, =095-5,768 =
30 252-(-8)
=492 Br/(m2 . K)
Koediuiear Temmonepesaui uepes nokpismo pesepsyapa 3a
hopmyioio (8.63)

1
1031 25107 1
+ + +
9287 0521 40 7,43+492

=1,28 Br/(M*K).

Knox =

'VTOUHIOEMO TeMIepaTypy BHYTPilIHbOT OBepXHi HOKpiBIi
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1.4 ©®pakniinui ckaax

@pakuifHuii cKIag — OAMH i3 HAMBAKIMBIIMX NMOKA3HMKIB
nadru i mapronpoaykris. ITpu Texuiunomy aHanisi Har i MoTOp-
HHX [aJIMB OCHOBHHUM METO/I0M ()PaKUiloBaHHS € PO3NOALL 3a Te-
MriepaTypaMi KHITiHHS, TOOTO Meperonka. BCTaHOBUIOCH MOHATTS
ngo (pakuiiiuuii cknan nadTa i HadTONPOAYKTIB K NPO BHXIX (32
00°eMOM a00 32 Macoi0) OKPEMHX TeMIepaTypHuX (pakmii, 1o
BHKHIAIOTh Y NCBHUX TEMICPATYpHHUX iHTEpBatax abo j0 MeBHO
TeMIIepaTypu.

@pakiMHMI CKIaJ BH3HAYAIOTH 33 aTMOCHEPHOIO THCKY B
MPOCTHX TEPEriHHUX anapaTax.

Jns HagTOnposyKTiB NPU IPOBECHH] PO3FOHKY 3a CTaHIApT-
HUX yMOB BH3HAYAIOTh TEMIICPATYPY NOUATKY KHIIHHS, TEMIICPa-
TypH, 3a SKuX Bigrausorscs 10, 50, 90, 97,5 06’ emMuux BincoTKiB
BIJI 3aBAHTAKCHHS, 3AJTHIIOK, TEMIICPATYPY KiHIA KUITiHHS.

Dpakuiianii ckiax aBTOMOOUILHMX OEH3UHIB HaBejCHHUT y
Tabmiui 1.4, a gusensHOrO Nanusa B Tabuuni 1.5.

TaGmaus 1.4 — Opakniiiauii ckiaj aBTOMOGIIEHIX GeH3UHIB

SHaHcTA HOpM 52 CKOTOTTTINIT
e anTomoGimi 3a Knacamu
JICTY 7687:2015

€mpo5 | €mpod | €mpo3

(Gpaxaifimi oAt
- 06 cvma wacTa sHTApOBYBa-
111 38 Texmepatypr 70 °C, %

¥ Mexax:
= na Gensmmis ES; 20-50
- s Gensmmis E7 1a E10. 22-52

- 06’ cwimia wacTxa BHTapORYBaN-
5 3a Temmeparypn 100°C, %

¥ Mewax:
s Gensmmin ES; 46-71
- s Genswmin E7 ta E10. 4672
- 06’ cwimia wacTxa BHMapoRyBaN- 75

s 38 Temmeparypn 150 °C, % me

Ivermre Rizk;
- TenmepaTypa BT ki~ 210
ema, °C, né Brmme i,

- 06’ emia uacTia samAIIKY, %, 2

(e Gimbme mik.
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1,28
9,28

tpox =30,1—

nox

(30,1-25,2) =30, °C.

Tlepesipsiemo ymoBy (8.65)

[25.2-30,0)

=48>1°C.

‘VYMOBa HE BUKOHYETHCS, TOMY BHKOHYEMO HACTYNHE HaOmu-
HKEHH.
3HaX0AuMO:

t,=0,5(30+35)=325 °C,

P32,5 =1,3102-0,0049-32,5=1,151 xr/n’,

€y 5 =1003,6+0,0172:32,5+0,0001-32,52 =1004,3 Toxc/(xr K),

Nap5=00243+8-107.32,5+5.1078.3257 =
=0,027Br/(u-K),

Vags= (12,244 +0,00938-32,5+6-1070- 32,52)- 1076=
=12,56.105m2 /¢,

1
- 20,0033 1/K;
Baas 32,5+27315

12,56-107-1004,3-1151

=0,534,
0,027

Prps =

243
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0313.9,81-0,0033 - (32,5 - 30)

=153-107
(12,55-10*")z e

Grpps=

(Gra,5Pma5)=1,53-107 -0,534=082-107,

—

=5,466-3/35-32,5 =7,42 Br/(M*K),

,25
£e= 0,1g(0,sz . 107)lJ =9,63,
e =0,027-(1-0,3)+0,12-0,3=0,055 Br/(m'K),
%, =0,0519-9,63=0,50 Br/(m'K),

30+ 273,15)“ 7(7 8+ 273,15]“

a3y = 0,95-5,768( 100 9 100

30—
=505Br /(M2 K)

1 p
Ko = =1,20 Br/(W>K).
noeT g L031, 251073 1

&
742 050 40 7,43+5,05

tnok = 3257%(325 30,)=32,1 °C.

[B25-32]=04. 1°C.

‘YmoBa (8.65) BUKOHY€ETCH.
(OGYHCITIOEMO TLIOMII TEII000MiHY:
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JAHMIIA

314663

F =3451 M

TOKPIBI (3 ypaxyBaHHsM YAaCTHHH LHJIHAPHYHOI YAaCTHHHU pe-
3epByapa, IO KOHTAKTYE 3 Fa30BHM IPOCTOPOM)

2
Foox = 3,14[0,452 + %) +3,14-6,63(5,96-5,8) = 72,98 %

crinKu
Fip =3,14-6,63-58=120,75M2.
Jo6yrox kF 'y dopmyni (8.5) nopisuioe
kF =11,09-120,75+0,21-34,51+1,20-72,92 =1433,9 B1/K.
Maca HaTOIPOAYKTY B €MKOCTI
G =34,51-58-972=194553,6 «r.

3azaeMoCs TEMIEPATYpoOI0 30BHIMIHBOT MOBEPXHi TEMI006MiH-
HHKa £, =125 °C.

3HaxoauMO KiHeMaTuuHuH Koedinient B’a3kocti Hadronpoy-
KTy 3a i€l Temneparypu

Vigs = 8,5 1074 007235(125-30) _ g 881076 2/,

OBuncmoemo sonomikuuil koeditient 4 3a gopmyioio (8.72)
A4=30,37-0,02-980=10,77.

Bussauaemo pisHULIO TeMEpatyp (fy —lgp) i 3a K0NOMO-

roto opmyin (8.73). 3HaxoauMo KoedimieHT .
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(tm —teep) =125-35=90°C;
v =1-0,0005-90=0,955..

Koediuien Tennopiniadi Bij naponixirpisansHuka 10 Hadro-
TPOAYKTY 00uncII0eMO 3a opmyroio (8.74)

90

0.=10,77-0955 4——————
10*.0,06-0,88-10

] =209,0 Br/(M*K).

OBuncmoemo koeditient rennonepeaayi Bix mapu 10 Hadro-
npoaykry

by =—g 1 =154,2 Br/(M"K).

+0,0017

‘VTOUHIOEMO TeMIEpaTypy 30BHIIIHBOT IOBEPXHi TPYD mapormi-
AirpiBabHEKA

£ =3541%2(158_35)_1258 °C.
" 5
Tepesipaemo ymosy (8.77)
[125-1258 =08 °C.

‘Vmoga (8.77) BUKOHYEThCS.
KopucHa TenionpoyKTHBHICTh

q = 194553,6[18213(45725)+230-103«2-10*2]=
«
=7,98-10° [ix.

Brparu Temna B 10BKILIL
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Gom =1433,9(35 - (-2,9))72-3600 = 14,09-10° .
3HAXOMMO PO3PAXYHKOBY TEIIONPOYKTHBHICTE

0, =7.98:10° +14,09-10° =22,07-10° Jlc.

OGuHCIIOEMO  TLIONTY TEIIO0OMiHY TapONifirpiBaibHAKA 33
¢opmynoo (2.1), y sxiii 3a Tabiuuero 8.3 koediuient ¢ =1,065.

<3
Fe 22,07-10° -1,065 Z396n2

154,2[@ . 35)72« 3600

Po3paxyHKOBa MII0Ma TEMI00OMIHHUKIB
F,,=13-396=515 v’

3a JlaHUMI -raGrmul 2.1 npuiiMaeMo JI0 BUKOHAHHS J1BA CEK-
ifHAX NapomiAirpiBaNLHUKH THILY HE-4 i3 cymapHOIO TOBEpX-
Helo Teruioo6Miny (3,14+3,14)=6, v
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Hoparoxk A
3aJiesKHOCTI MHTOMHX IPHBE/ICHHX 3aTPaT Bij Koedinicura

oGopoTHocTi pesepByapis juisi 36epiranns

aBTOGeH3HHIB
L he3,
Vi

rpm/(pik-m’)
1
6 ]
3
55 |
s
/ L
51 L]
45 2
4
35
o 15 30 45 60 n, lpix

1 - PBC munoeuii npoexm 704-1-54; 2- PBCII munosuii npoexm 704-1-54;
3-PBC3I0; 4- PBCHIT;

Pucynok A.1 - Pesepsyap emkictio 1000 m* (cepemnst 3oma)
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EATEN
Vi

rpm/(pik-m’)

45

37

e

29

33 / 4/
_—

0 2 30 40 50 pix

1 - PBC munosuii npoekm 704-1-55; 2- PBCII munosuii npoexm 704-1-55;
3-PBC3I0; 4- PBCHIT;

Pricyno A.2 - Pesepyap emiictio 2000 »® (cepeus 3oma)
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L ho3

rpu/(pikar’)

475

325

25

175

o s 30 4 6 lpix

1 - PBC munosuii npoekm 704-1-56; 2- PBCII munosuii npoexm 704-1-56;
3-PBC3I0; 4- PBCIIT;

Pucynok A.3 — Pesepsyap emkictio 3000 m* (cepernst 3oma)
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P03,
Vi

Tpu/(pix-a’)

0 2 0 6 80 00 n, lpik
1 - PBC munosuii npoexm 704-1-57; 2- PBCII munosuii npoexm 704-1-57;
3-PBC3I0; 4- PBCHIT;

Pucynok A.4 — Pesepsyap emkictio 5000 m* (cepennst 3oma)
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rpm/(pik-’)

0 15 30 45 60 75 n1/pix

1 - PBC munosuii npoekm 704-1-54; 2- PBCII munosuii npoexm 704-1-54;
3-PBC3I0; 4- PBCIIT;

Pucynok A.5 — Pesepayap emkictio 1000 v* (miszenna soma)
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DpakuliiHui CKIaj Ha(TH Ma€ BEIHUKE 3HAUCHHSA 3 TOYKH 30pY

BH3HAUCHHS TEXHOJIOTIT ii oaNbIIOT nepepobkn, Ans HadTonpo-
JLYKTIB — BiH BU3HAUAE CKCILTyaTAllilHi BIACTHBOCTI.

TaGmaus 1.5 — Opakuiiiauii cKiaj Ju3enbHUX IaTHB

Tlammso msemsie €spo 3a JICTY. BHavuCHI HOPM /U5 MapOK
T6RR20TS T | 3 | Ap
- 3a Texmieparypu 250 "C BHapo- 65
BYCTECS , % 06’ €MTIVX e Gib-
me mix;
- 5a Temmeparypn 350 °C Brmapo- 85
BYCTECS , % OO’ CMIHX Tie M-
me rix;
- 95 % 0b’cvmmX nieperanscTsC 360
3a Temmeparypi, °C, e Bue
nix

1.5 Io:kesxonedesneunicTs i BHOYXOBicTH

TloxexoHeGe3neuHicTs  HAYTONPOAYKTIB  XaPAaKTEPH3YEThCS
TEMIIEPATYPOIO CHANaxy - TEMIEpaTypolo, 3a skoi napu Hagro-
LPOAYKTY, IO HArPIBAIOTLCS 3 NEBHUX YMOB, YTBODIOIOTH 3 HOBi-
TPAM CyMill, AKA CraNaxye NpH mifHeCeHHi 2o Hel Binkputoro

nomym’si.

HagTonpoayKTH 3aneKHO Bijf TeMIEpaTypy Clanaxy Moiuls-
H0ThCA Ha Jlerkosaiimucti piuau (JI3P) — 3 Temneparypoio criana-
Xy 61 °C i muxkue Ta ropiogi (I'P) - 3 Temneparypoio crianaxy 1o-
uag 61 °C [1]. Haui npo -remuega—rypy cranaxy Aeskux Had-
TONPOJYKTIB HaBe/eHI B TaGmiui 1

TaGmaus 1.6 — Temneparypa cnanaxy HaTOnpoayKTiB

Hagronporyxr

Tenmeparypa crianaxy, °C

Bermarmii (y sakprTony Thr)
Jlisebie TamBo (y sakprToMy
‘Tirni), fe mme:

-€npos;

-€Enpod;

- €npo3.

Masyrn Tomxosi

iR MinyC 27 A0 Minye 39

55
25
40
3TiZIHO 3 HOPMATHBHHMH TOKYMCHTAMHA
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1

25

0 15 30 45 60 75 n, lpix

1 - PBC munosuii npoexm 704-1-55; 2- PBCII munosuii npoexm 704-1-55;
3-PBC3I0; 4- PBCIIT;

Pucynok A.6 — Pesepeyap emkictio 2000 m* (mingenna 3oma)
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2 o3,
Vi

rpu/(pik-m’)

1

475
3
4 4
L — | 2

325

25

1
175

0 15 30 45 60 75 n,1pix

1 - PBC munosuii npoexm 704-1-56; 2- PBCII munosuii npoexm 704-1-56;
3-PBC3I0; 4- PBCIIT;

Pucynok A.7 — Pesepayap emkictio 3000 m® (mingenna 3oma)
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1 - PBC munosuii npoexm 704-1-57; 2- PBCII munosuii npoexm 704-1-57;
3-PBC3I0; 4- PBCIIT;

Pucynok A.7 — Pesepayap emkictio 5000 m® (mingenna 3oma)
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Jonatox B
Topunnuii mpupicr BixnocHoi kKonmenTpauii napis asro
GeH3HHy y ra3oBOMY IpOCTOpi peepByapis mijx yac
BiIKauyBaHHs i HpOCTOIOBAHHS

Csta 1
0,14
0,12
0,1
0,08
0,06

0,04 /// :

0,02

2 3 4 5 6 7 8 9 10 11 W,wmc

1- PBC - 3000; 2 - PBC - 5000; PBC - 10000

Pucynok B.1 - 3aieKHicTh rOIMHHOTO HPHPOCTY BiTHOCHOT
KOHIEHTPAL{ B ra30BOMY MPOCTOPI I1i11 4ac BixKauyBaHHS
aBTOOeH3HHY 3 pesepByapa (kinanan HIIKM — 250, xinbkicts
xiananis K=1)
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Ipoposxenus Tabmuui 1.6

Haronporyxr Tenmeparypa crianaxy, °C
Tac ocaiTmoBansmmi e mmise ik 40
Ommnt 3MiJH0 3 HOPMATHBHIN AOKYMCHTAMI
Hagra 37CKTO DX pesyMbTATIB AaTizy

Jlnst naTONpOAYKTIB 3 TOUKM 30py BOTHE6E3MEUHOCT BaKIMBe
3HAYEHHS MAOTh TEMIICPATYPH 3aliMaHHs | caMo3aiiMaHHs.

Temneparypa 3aiiMaHust — [i¢ HaliMEHIIA TeMIepaTypa, 3a AKOi
Ha(TONPOIYKT 3aropacThCs HPH MiIHECCHHI 0 HBOrO MOmymMm’s i
TOPHTb HPOTATOM 5 CEKYHJI.

Temneparypa camo3aiiMaHHs — 1i¢ TeMIEpaTypa 3aiiMaHHs Mma-
pi HadpTOMPOIYKTY G€3 KOHTAKTY 3 MOJYM 'SIM.

BubyxosicTs HapTONPOAYKTIB — e BIACTHBICT Mapis HadTo-
HMPOJYKTiB y CyMilli 3 NOBITPAM 3aliMaTHCh Bijl BiKpHTOrO MOITY-
M'si. PO3DI3HSIOTE HIDKHIO 1 BepXHIo Mexi BuGyxosocri. Huokns
MeKa — 1i¢ HalMEHINA KOHIICHTPAIlis MapiB HAQTONPOYKTY B [O-
BITpI, HUWKHYE SKOi HE BIAOYBACTECS ClANAXy CyMillli NpH mijwe-
CCHHI TIOIYM’s HEpe3 HATMIIOK MOBITPsL. BepXist Mexka BiLiIoB:
J1a€ MaKCHMAIbHIH KOHIEHTpari, 3a K0T MOXUTHBHI BUGYX CyM!
mi.

Mesxi BUOYXOBOCTI IeAKHX PCUOBHH, 110 MOXKYTh BHIAUIATUCH Y
BUPOOHHYMX MpUMilICHHAX i po6ounx 3omax Hadroba3 Ta mym:
Tax 3anpaBKH aBTOMOOUILHOT TEXHIKH TPU MPOBEICHHI TEXHOIOT'
YHOTO MpOLECy y aBapifiHUX BUNAjKaX, HaBeeHi y Tabmuui 1.7.

Tabmuus 1.7 — Meski BUGYXOBOCTi AEAKHX PEHOBHH

KOHTCHIpaLiA pedOBHIH
Hasna pesommm (%3a 06 'cvom) y momiTpi
BRI MeKa Bepxis Mexa
Moran 5,28 41
Eran 29 15,0
Tporan 23 9,4
yran 18 9,1
Terrran 1,48 7.7
Texcart 124 7.5
Terran 1,07 67
Bemson 1.43 8.0
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1-PBC - 2000; 2 — PBC - 3000; PBC - 5000
Pucynox B.2 - 3aiexHicTh FOIMHHOTO NPHPOCTY BiTHOCHOT

KOHIEHTpAILii B Ta30BOMY [POCTOP ITij{ Yac BilkadyBaHHs
apToGeH3uHy 3 pesepeyapa (kmamanu JIK, KJI - 250, K=1)
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1-PBC - 3000; PBC - 5000; PBC — 10000; PBC - 20000
Pucynok B.3 - 3aeKHicTh TOIMHHOTO HPHPOCTY BigHOCHOT

KOHI[EHTPALIIl B ra30BOMY NPOCTOPI I1i11 9ac BiKauyBaHHS
aBroGensuny 3 pesepsyapa (knanan HIIKM — 200, K=2)
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ACg
Csve 1

0,07 / 5
0,05 ://

0,03

0,01

2 3 4 5 6 T 8 9 W,mlc
1-PBC - 3000; 2 - PBC - 5000

Pucynox B.4 - 3anexHicTh rOAMHHOTO NPHPOCTY BiTHOCHOT
KOHIUEHTPAL{ B ra30BOMY POCTOPI i 4ac BikadyBaHHs
aBroGensuny 3 pesepsyapa (knaman HIIKM — 150, K=1)

ACq
Cstg

0,06

0,03

05 1,0 1S 2 25 4 45 5 Wk

1-PBC - 10000; 2 - PBC - 20000

Pucynok B.5- 3anexKHicTh roMHHOTO IPUPOCTY BiTHOCHOT
KOHICHTpAL{ B ra30BOMY IIPOCTOPI Mijl Yac BiKauyBaHHA
aBToBeH3uHy 3 pesepByapa (knarman HIKM — 350, K=2)
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1-PBC - 3000; 2 — PBC — 5000; PBC — 10000; PBC - 20000
Pucynox B.6 - 3anexHicTh FOMHHOTO NPHPOCTY BiHOCHOT

KOHIEHTPALI{ B ra30BOMY POCTOPI I1i11 4ac BixKauyBaHHS
aBroGensuny 3 pesepsyapa (knaman HIIKM — 350, K=1)
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Pucynox B.7- 3anexkHicTs roMHHOIO PUPOCTY BiTHOCHOT
KOHLEHTpALii B ra30BOMY HPOCTOPi Ml yac BiaKkauyBaHHs
apToben3uny 3 peseppyapa (rarman HIKM — 250, K=2)
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1-PBC - 3000; 2 - PBC — 5000; 3 - PBC — 10000

Pucynok B.8 - 3aieKHicTh rOIMHHOTO HPHPOCTY BiTHOCHOT
KOHUEHTPALIil B ra30BOMY MPOCTOPI I1i11 4ac BixKadyBaHHS
aBroGensuny 3 pesepsyapa (knaman HIIKM — 200, K=1)
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Ticagpin Bonodwnup Memposuu
Jhoma Hamanis Bikmopiena
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Csizourso cy6'exra BumapHitoi cnpasn 1O Ne 18 gix 12.03.2003.
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TEPEJIIK NIOCUJIAHB HA JUKEPEJIA

TIpoexryBanus cknafis Hapri i HaQTOMPOAYKTIB 3 THCKOM
HacuueHux napis ne sume 93,3 kIla : BEH B.2.2-58.1-94. —
[Yunuui Big 1994-04-01]. — K. : Iisgenpinponadromposia,
1994. - 153 c.
PesepByapy BepTHKanbHi craneBi aus 30epiranes HadTu i
HadTONPOYKTIB 3 THCKOM HACHYCHMX mHapiB He Bume 93,3
a : BEH B.2.2-58.2-94. — [Yuuni Bix 1994-10-01]. — K.

Tlisrenainponadronposin, 1994. - 98 c.
Jlicahin B.II. TIpoexTyBaHHs Ta eKCILTyaTanis ckiajis Hadru
i HadTOMPOAYKTIB : [MIAPYY. IS CTY/. BHIL. HABY. 3aKJL.] /

. I1. JTicadyin, JT. B. Jlicagin. — Isano — ®paukierk : Pa-
xeit, 2006. - 597 c.
J'hcatbm B. II. Tunosi pospaxyuku npowecis npuiimanus,
36epiranus Ta posnoAiny Hadrh i ua?)-mnpo,uynm [maBu.
noci6. ans crys. Bum. Hasy. 3akn ] / B.IL Jlicadin,
H. B. Jhiora. — IBano-®pankiscek : daxen, 2003. — 248 ¢.
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/IL. Y. Tyryuos, B. ®. Hosocenos, A. A. Kopmak, A. M.
Iammazos. — Va: 000 “uzaiiullomurpadCepuc”,
2002. - 568 c.
Bopsba ¢ morepsamu HedTH M HEPTEHPOAYKTOB NPH HX
‘Tpancriopruposke u_xpadennn / [@. ®. AGysosa, U. C.
Bpouurreiin, B. ®. Hosocenos u y1p.]. — M. : Hempa, 1981. —
248 c.
Boiiuenko C. B. Panionaibie BUKOPUCTAHHS BYTJICBOTHEBUX
namus / Boituenko C. B~ K. : HAV, 2001. - 216 c.
CIpaBOYHMK 10  NPOCKTHPOBAHMIO  MAIMCTPAILHBIX
Tpy6Gonposoios /Mlepuskan A. K., Ilnorakosckuit M. H.,
Boukos B. T'. u ap.]; mox pen. A. K. epuaksna. — JI. : Henpa,
1977.-519c.
SAxosnes B. C. Xpauenne ueprenpogykros. ITpoGremsr
3amuTel OKpy:Katoutei cpeast / SAkosnes B. C. — M. : Xumus,
1987.-152c.
Iuurkun T'. B. CpaBoYHHK 10 MPOEKTHPOBaHMIO HedTebas /
yuurkun T B. - J1. : Heapa, 1978. - 216 ¢.
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Hadrobazax - [Yummi  Bix 1998-04-01]. - K.
Vxpuadronpoaykr, 1998. — 440 c.

TIpaBuia TEXHMYCCKOH OKCIUTyaTAlMM — PE3CpBYapoB
MHCTPYKIMH 10 pemonTy : Tocymapersennbiii komurer CCCP
1o obecniedennio Hedrenpojykramu - [Beenensr 1986-12-
26] .~ M. : Hezpa, 1988. - 269 c.

Tlpasia Texuiunof excruryaranif pesepsyapis Ta incrpykui
10 iX PEMOHTY (IOMOBHEHHs Ta 3MinH) - [Unnaui Big 1997-03-
01]. — K. : Yrpuadronpoxaykr, 1997. — 121 c.

Cepemok M. JI. TpyGonposiguuii Tpancropr uapra i
Hadronpoaykris : [mimpyu. suis cryx. Buml, Had. 3awi] /
Cepemiok M. JT,, SAxumis Y. B., Jlicadin B. II. — Isano-
@paukisenk : Kpemenuyk, 2001. —517 ¢.

SAxumis W. B. Tunosi Texuonoriuni pospaxynku tpydonpo-
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s crys. Buml. Had. 3akn] / Skumis ML.B. — Isano-
®pankisesk : Paken, 2006. — 366 c.

Cepemiox M. JI. TexHonOriuni po3paxyHku pexumis poGoru
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Jhota. — Isano-@pankiscek : Paxen, 2004. — 151 ¢.
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Ilpososxenns Tabmum 1.7

KOTTCHIPATi pOTOBHHI
Hassa pesosmmm (% 32 06" eMoM) y moBiTp
BRI MeKa hepxims Mewa
Ciprosozens T0 50,0
Oxcn Byrnemo 13,5 740
Aneron 26 12,8
Hagra 1,1 6,5
Kepocrt 1 7
Bemsm “kaoma” 1 54

1.6 T'panmano gonycTuMi KOHUEHTpaii napi.n
HadrTonpoaykTiB B aTMochepHOMY HOBITPI

Tapu naqgronpogyxri.a i nadT Toxcnuni. Jlns wKiMBHX peyo-
BHH, IO 3a0PyJHIOKTH aTMOC(EPHE NOBITPS, BCTAHOBIIOKTECK
HOPMATHBH — MaKCHMAJlbHA Pa3oBa i CepesHbo000Ba rPAHUUHO
nonyerami kounentpanii (IJIK), kpiM TOro, HOpMAaTHBHO BH3HA-
YeHI 3HAYCHHS IPAHHYHO JIONYCTHMHX KOHLHTPALii WKilTHBIX
pcqonym y po6ouiii 30Hi.

TpanuvHO JIONyCTHMA MaKCHMAIbHA Da3oBa KOHLCHTpAlis
IWKi/IMBOT PEYOBHHJ B NOBITPi HACENCHMX MYHKTIB — Il Taka
KOHIECHTPALLis (Mr/M ), 3a SIKOT BIAMXaHHS nomrpa npOTAroM 20-30
XBHIIMH HE BHKIHKAc PeIIEKTOPHHX peakiliii B OpraHismi mmomu-
HH.

Cepenbo1060Ba IPAHIYHO JOITYCTHMA KOHLEHTpALLis — Le Ta-
Ka KOHLEHTpalisi WIKiyIuBoi peuoBHHU B arMOc(hepHOMY HOBITPi,
KA HE BIUIMBAEC HA 3/I0POB’S JIOJMHH [IPH HCBH3HAYCHO JOBIOMY
(poKH) BUXaHHi.

Tpanmdno jomycTuMi KOHUEHTpAWji MIKIPHBUX peqoBHH Y
pobouiif 30Hi — ne KOHUERTpauii, ki pH mogeuum (xpim BuXiz-
HuX) po6oTi npoTsAToM 8 TOAMH 4K 3a iHIOl TpUBANOCTI, ane He
Gitbire Hix 41 rOJMH Ha THKJCHB, MPOTATOM BChOro poBouoro
CTaXKy HE MOYKYTh CIPHUHHHTH 3aXBOPIOBAHL M BXWICHE Y CTa-
Hi 310POB’s, SKi BUSBIIAIOTECS CYYACHHMH METOZAMH JIOCII/KCHb
y npoueci poﬁom UM y BULIAICH] CTPOKH XKHTTS Cyd4acHOro i Maii-
GyTHBOrO MOKOMIHB.

TJIK pesxux pedoBuH y pobouiii 30ni HaBeaeri B Tabmuui 1.7.
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Tabmmu 1.7 - I'pannyHo 101ycTHMI KOHLICHTpANIT
WIK{UMBUX PE4OBHH y poouiit 30Hi

Pewosmm (rasw, mapr) K epe | Kiae
Meran 300 4
Eran 300 4
Tlporan 300 4
Byran 300 4
Tlerrran 300 4
Tekcan 300 4
Terrran 300 4
Bemson s 2
CipxoBonens 10 2
Oxenx Byriemo 20 4
Hagra 300 3
Bermmm (mamimimi) 100 4
Bermmn (possmimmie) 300 4
Tac 300 4
Crpr MeTHOBN 5 2
TerpacTncamemms 0,005 1
Oxenp asory 5 3
Amrinpix cipaamit 1 2
Aneron 200 4
Kncnora cipuana” 1 2
Kucrora omrrosa’ 5 3
Krtcrora asorna” 2 3
Omii winepamsmi magrosi 5 3
Thar:

- asBecronnii; 2 3
- neweny; 6 4
- nanepoBHi. 4 4
Pryms meranima 0,01 1
Dopmamszeria’ 0,5 2
Xnop 1 2
Crmrrerwani Mmosi sacobi 5 3
Bam 6 4
Crrosara, Bata Mincpansia” 2 3

% ki y pasi noTpaNNATIS A TIKipy Mo,
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1.7 Temneparypa 3acTuranas

3a Temneparypy 3aCTHIaHHs NPUIMAIOTh YMOBHO TaKy TeMIle-
parypy, 3a sIKOi HAIMTHI Y CTaHApTHY TPOOIPKY HadTOMPOAYKT
3acTHIae HACTIBKM, 1O HOro piBeib y mpobipii MpoTAToM ojHici
XBHIIMHM 3QJMIIACTECH HEPYXOMHM NPH HAXWIi OCTAHHBOI ITiJ
KyTOM 45 °.

Tcmnaparypa 3aCTUraHHs BU3HA4a€ yMOBHM 30epiramms i re-
peKauyBaHHs BHCOKOB’A3KMX HAa(TOHPOYKTIB. 3HAUCHHS TEMIIE-
ga—rypu 3aCTHTaHHs JiesknX HadTONpOAYKTiB HaBeneHi B Tabmuui

Tabuuns 1.8 — TeMeparypu 3aCTUraHHs JICSKUX

HadyTONpoyKTIB
Tewrnepatypa, °C
Hadronporykr JacTwraimia (e | TepCA nepeKady-
Ginsme miz) ‘BamaM
MasyT vapku 40 15 45
mapku 100 20-25 65
dmoTenKit wimyc 7-wimye 11 2535
Omsi inycTpiamsii wiryc 20-nmoc 6 20
Tynpon 5 50-60
Jimsensie namimo mitie inrye 10 0
Hadra 3a pesymLTaTaNT srigno 3
ananis pospaxyHKami

Crix 3ayBaxuTH, IO Temneparypa 3acTHraHHs Hagu i Hag-
TONpOAYKTIB SUICKHTS Bifl JIBOX OCHOBHIX (paKTOpiB: sIKOCTi Ha-
3aCTHIAHHS MAKOTh remneparypa PO3irpiBanHs, MBHKICTH 0X0JIO-
JUKCHHS, HASBHICTS ab0 BLACYTHICTb MEPEMIllIyBAHHS, TCOMETPHY-
Hi PO3MIPH EMHOCTI, B 5IKiii BIAOYBA€THCS MPOLEC OXOO/IKCHHSL.

Jlnsi 3MCHIICHHS TEMICPATYPH 3aCTHIAHHA {HOII 3aCTOCOBY-
0Th CIPUCATOPHI IPHCAIKH.

1.8 Tenioemuicrn
TIutoma TeroemuicTs HadTH i HaQTONPOAYKTIB 3MIHIOETBCS
Bix 1600 o 2500 Tx/(xkr- K). TIpu TemioBuX pospaxyHKaX Haii-

yacrime BUKOpPHCTOBYIOTh (opmyny Kpero, mo crpasesinsa B
Jnianasoui Temneparyp Bix 273 g0 673 K
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31,56

\P293

1.9 Temnonposiguicts

(762 +3,39T), T/ (xr-K), (1.22)

KoeoiuieHT TeIOnpoBigHOCTI HAGTONPOAYKTIB 3MIHIOETECS B
mexax 0,1-0,16 Br/(mK). Jlns Busnauenns xoediuienra ren-
nomnposiHocTi HadTH i HadTONpoyKTIB y MiamazoHi TemmepaTyp
273-473 K BuxopucroByiots popmyiry Kpero-Cumira

hy = 1566 —>2(1-0,00047T)), Br/(mK) . (1.23)

P293
1.10 Tensiora 3ropanus

Po3pi3HAIOTL BULLY i HIKYY TEIUIOTY 3ropaHHA (TEILIOTBIpHY
3/]ATHICTB) NAJIKBA. Byuua TEMJIOTa 3TOPAHHs — LE KINBKICTb Ter-
J0TH, IO BUAUIAETLCA Hifi 4aC HOBHOTO 3rOPSHHS HAMBA, OXOJIO-
JUKCHHS MPOAYKTIB 3rOPAHHs 0 TEMIICPATYPH MATHBA i KOHJCH-
cauii BOJAHOI NapW, sKa YTBOPHIACS NPH OKHCICHHI BOJHIO
(ocTanHil BXOJUTH JI0 CKIIa]ly MANMBA).

Hukya TEnnoTa 3ropaHHs — KilbKiCThb TEIUIOTH, WO BHJiIs-
€ThCst 1111 Yac MOBHOTO 3ropaHHi nanuea 6e3 KOHICHCAl BOASHOT
napu.

Jlnsa pospaxynky Buimoi ( Q) i nuikuoi (Q,, ) TENIOTH 3ropan-
Hsl 33CTOCOBYIOTH hOpMyIH, 3anpornoHoBani Meujeneesum JI. 1.

0, =339.1C +1030H ~108,9(0 - S ), kJlw/xr, (1.24)

=339,1C +1030H —1089(0 —§)— 16675 , xIac/xr, (1.25)

ne C,H,S,0,W - BMiCT y naiuBi BYT/IeILio, BOJHIO, CIPKH, KHCHIO,
BOJIOTH, %.

TemnoBy eheKTHBHICTL PI3HHX IAIMB IPUITHATO OLIHIOBATH 33
JIONIOMOT010 “yMOBHOTO” MAJTHBA, il AKMM MAlOTh HA yBa3i MajH-
BO, 10 Ma€ HIHKYY TEIIoTy 3ropanus 29,3 MJLx/kr. 3HaucHHs

24




image26.jpeg
TennoTH 3ropanHs O, OKPEMHX BHJIIB MaluB HaBejieHi y Tabmumi
1.9.

Tabunuis 1.9 — Hinkya Teniora 3ropaHHs OKpeMUX BULB Nalus

Tammso Temora sropamms 0, , KIIK/Kr
VmosHe 9300
Kam"smmie yrimns 29300
Antpamr 30230
Jlcpenrma 12560
Hadra 41900
Benzun 45200
Jlusensie anmso 42700
TloGyroe miune mamso 42700
Masyr 41450
Tas nprpommi. 35600

1.11 Oxraunose uncI0

OKTaHOBE YHCIO — YMOBHA OJMHHI JAeTOHALiiHOT crilikocri,
siKa HCENbHO JopisHioe BMicty i300kTany (% 3a 06°eMom) y cy-
Mili HOro 3 HOPMATLHUM T'eNTAHOM, IPH LEOMY CYMIlII 33 CBOEIO
JICTOHAWIHHOIO CTIfKiCTIO eKBiBANCHTHA NANMBY, SIKE MPOXOIMTH
BHIPOGOBYBAHHA B CTAHJAPTHHIX YMOBAX.

KTAaHOBE YHCIIO i300KTamy jnopiuioe 100, a HOPMAILHOrO
rentany — 0. Omxe, AKIIO Y CTAHJIAPTHHX yMOBAX BUIPOGOBYBaH-
Hs GeH3uH 3a cno']’mu JICTOHALIHHUMY BIIACTHBOCTSAMH €KBiBaJIeH-
THUH, HANPUKIAJ, CyMili, mo cknanaerses 3 80 % i3ookrany i 20
% HOPMAJILHOTO TelITaHy, TO OKTAHOBE YHCIIO GEH3HHY JIOPIBHIOE
80.

IcHyIOTh JIBA METO/IM BH3HAYCHHS OKTAHOBOIO YHCIIA — MOTOP-
Hull 1 gociinaubKaid. JIoCHiHUIbKII METO] € OlibIl TOYHHM.
Bin xapaktepusye jetoauiiiny criiikicts Gensunis B ymosax po-
GoTH IBUIYHA DM MAJIHMX TEIUIOBHX HABAHTAKEHHAX (YMOBH Mic-
T4). 3 MiIBUIICHHAM TEMIICDATYDH JBUIYHA y BaXKHX YMOBAX
(6e3nopixoks) paktuuna AeroHaliita crifikicrs GeH3uHiB OuKua
JI0 OKTaHOBOTO 9HCIIA, IO BU3HAYAETHCA 32 MOTOPHUM METOLOM.
OKTaHOBE YHCIIO Il IIEBHOTO COPTY GCH3UHY 32 J0CTiHALBKIM
METOZOM BHIIE, HDK 33 MOTODHHM.
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1.12 lleranose 9nciio

IeranoBe 4MCIO MOKa3ye BMICT LETaHy B CyMili 3 o-MeTWII-
nagraninom (06’€MHi 4aCTKH), CAMO3aHMUCTICTh 5KOT eKBiBaCH-
THA CaMO3IMHUCTOCTI NIANKBA.

IleranoBe 4mCO HeTaHa NpuiimMaloTs pisaum 100, a o - MeTHI-
uat}[)i-aniuy 0. N N .

(cTAHOBE MHCIIO — OCHOBHHIl NOKA3HHK 3afiMHCTOCTI JHM3CITB-
HOTO nayuBa, BOHO BH3HAUAE YMOBH 3aIlyCKy JBHI'YHA, UIBHKICTS
3DOCTAHHS THCKY, BUTDATy IAIMBA Ta HUI NOKA3HHKH POGOTH
JABuryHa. YuM BHINE LETAHOBE YACIIO, THM MEHIIHI NIepioj criana-
Xy NanuBa, THM Kpauli #Horo nycxosi BIIACTHBOCTI, THM Oinblia
MOBHOTA 3rOPAHHS, MEHIIA 33 UMICHICTb BiAIIPALLOBAHUX Ta3iB i
MCHIIA CXWIBHICTb NANHBA [0 BIIKIAJCHL HArapy B Kamepi 3ro-
PAHHS.

1.13 JienexTpuani BaacTHBocTi

TIpu Tepri uacrunox nau i nadronpoaykris Mix coGoto Ta
06 nosepxHi Tpy6ONPOBOAIB, CTALIOHAPHUX 1 TPAHCIOPTHHX €M-
HOCTeli BHHMKAIOTE 3apsji CTATHYHOI ICKTPHKH. IIpH 1BOMY
HAnpyra MOXe JOCATaTH JCKilbKa JCCATKIB KiNoBONLT (s 3a-
HiMaHHs HadTONPOLYKTIB JOCTATHBO BiX 4 10 8 «B).

Jlnst 3an06iraHHs BUHUKHEHHIO HEOE3MEYHHX ICKPOBHX PO3pSi-
2B HEOOXIAHO 3MEHIIIYBATH IHTCHCHBHICTL reHEpALLil 3apsAIB CTa-
THUHOI ENICKTPHKH WIIAXOM OOMEKEHHS IIBHIKOCTEHl IepeKady-
BaHHs PifHH, 3a3eMJICHHAM 00/ IHAHHs 1 KOMyHiKaLiii.

Tpannuna wBHAKICTE nepekayyBanHs a0 rpaHHYHA IBH-
KICTb 3allOBHCHHS PE3CPBYAPHHX EMHOCTCH - ¢ LIBHIKICTH, 33
m«n (upu 3apanomy siameTpi TpYGOIPOBOLY) HOTEHLiAN Ha HOBE-

muun a0o cTiHui TPyGOIPOBO/Y HE IIEPEBUILYE IPAHHIHOTO
E 1o 8 kB). 115 MBH/IKICTS 3aI€KUTh Bifi BUTY TEXHOJOTTYHHX
onepauii, Mapku HaTonpoAykTy (HOro IHTOMOIO eNeKTPUYHOro
ornopy), marepiany crinku TpyOOnpoBOAiB i eMHOCTel Ta iHIHX
(axropis. Bona ~06ymMOBIICHa HpaBHIAMM eKCILTyaTanii 06ma-
HAHHS.

'V 1abmuani 1.10 HaBejeH] peKOMEH,10BaHi 3HAYCHHS IIBUIKOCTI
pyXy. HadTONpPOAYKTIB y TPYGONPOBOJAX 3aJEKHO Bif iX BA3-
KOCTL.
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Takox 00MEKYETBCS IIBUJKICT 3a1I0BHCHHS 1 BUIIOPOXKHCHHS
CcTanioHapHUX 1 TPAHCIIOPTHUX €MHOCTEH. [i mpuitmMaloTs 3a Bimo-
BiJIHMMM HOPMATHBHHMH JOKYMECHTaMH.

Tabmuns 1.10 — Cepenni mBukocti pyxy HagTonpoaykris y

TpyGonpoBojax
PCKOMCHI0BATA IBHAKICTS NICpCKaTyBatIs, M/C
KinemaTirma n’s3xicrs .
‘pim , 104 /e Y BCMOKTYBATBHOMY ¥ nariTaTBHOMY
Tpybomposos Tpy6onposoai
0,010,115 15 25
0,116-0277 13 0
0.278-0,725 12 15
0,726-1,459 11 12
1,460-4.385 1.0 11
4.386-8.722 0.8 1,0

1.13 Tpukiagu po3paxynkis

Tpuxaan 1. Buznauntu Macy HadTonpojykTy B pezepByapi 3a
temneparypu 15 °C, skmio Bin 3aiimae 06’em 1000 :'E . Tycruna
nadronpoykry 3a 20 °C jopisHioe 840 kr/nm’.

Po3p'si30k. Busnauaemo TemneparypHy romnpaBky 3a dopmy-
noio (1.4)

£ =1825-0,001315-840=0,7204 Kr/(MS-"C).
Tycruna Hadronpoaykry 3a 15 °C 3a gopmymnoio (1.3)
P15 =840 -0,7204(15 -20) =843,6 xr/m’.
Maca naronpoykry B pesepyapi
M =1000-843,6 = 843600 xr.
Tpukiaj 2. 3a pesy/IbTaTaMu aHAT3y rycTUHA cyMimi HadTo-
ggg,uyn)g 3 PO3YMHHUKOM (nponq}auin 1:1. 1o 06’emy) nopisHioe

xr/m”. Tycruna posannnnka 740 xr/m”. YoMy J0pIBHIOE Tyc-
TuHa HadTOMPOAYKTY?

3
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Po3p’szok.
3a popmymnoro (1.7)

Py =2-940 740 =1140 xr/m’.

Tpukaan 3. Kinemaruanuii koediuienr, B’s3kocti Hadronpo-
aykry gopisrioe 40 cCr, rycruna 860 kr/M”. BusnauuTn JuHami-
uHui KoedilienT B s3K0CT uad)ronpo,uyny
Po3p’siz0k. [lunamiunuii koediuient B’s3xocti Hadronpotyk-
Ty 3 hopmymu (1.10)

p =40 41070860 = 0,0344 TTa-c=0,344 T1.

Tpuxnax 4. Busnauntu kinemariunuii koeillieHT B’I3KOCTi
uad)ronpo,uyny 3a Temneparypu 10 °C, AKwWo 3a TeMueparypu 20
°C iioro kinemaTHaHmil xot.cbu.ueur B’s3K0CTi JI0piBHIOE 19,56
cCr, a 3a Temneparypu 6 °C -50,54 cCr.

Posp’szok. B’askicts madru obuncnumo 3a dopmysioio Peii-
HoJIbica-DinonoBa. 3HaX0MUMO KoedillieHT KpyTH3HU BICKOrpaMu

1 50,54
=——in =
20-6 1956

Bsiskicts Hadyry 3a Temneparypu 10 °C 3a dopmymnoro (1.12)
v; =19,56exp[-0,06781(10 - 20)] = 38,54 ¢Cr.

]I]mk.uan 5. Buznauuru m(.cbuneur rcmonponmnocn i Ten-
noemicTs Hagronpontykry 3a 10 °C, Akmo foro ryctima 3a 20 °C
nopisrioe 900 kr/m”,

Po3p’szok. Koedinient Tenonposigaocti HahTonpoaykry 3a
hopmyrnoio Kpero-Cmira

_1566

(20+273)] = 0,15 Br/(v> K).

=

Macoga TemnoemuicTs Hadronpoaykry 3a popmyrnoro (1.22)
JlopiBHIOE
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[762+339(20+273)]=18355 Jia/(scr-K).

Tpukiaax 6. BusHaunTi KOHLEHTpaUil0 GEH3MHOBHX HapiB y
Ta30BOMY npocmgi pesepByapa y CTaHi NOBHOTO HACHYCHHS 32
Temneparypu 20 °C, AKIIO NPyKHICTh MapiB HaTONPOAYKTY 3a
Peiiiom siopisuioe 610 Ila, HammmKoBuii THCK y ra3oBoMy
npocropi pesepsyapa 2000 ITa, armocdepruii Tiek 760 MM pT. cT.

Posp’sizok. BusHauaemo npykHicTh GEH3MHOBHX HapiB 3a
hopmymoro (1.20)

1430

4467 4
Py =6-10%10 " 273+20 =28.10*ITa.
AGcomoTHHil THCK Y Ta30BOMY IPOCTOpi pe3epByapa

=760-133,3+2000 =103308 ITa.

Pase

Konuenrpauis napis Bussauactses 3a Gopmyioro (1.21)

o280t
103308
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2 BUSBHAYEHHS Ob’€MIB 35EPI'AHHSA
HA®TONPOAYKTIB I TEXHIKO-EKOHOMIYHE
OBTI'PYHTYBAHHS BUGOPY PE3EPBYAPIB
JUISI IXHbOT'O 3BEPITAHHST

PesepByapu HadT06a3 - 0j1Hi 3 HaliBaxMBINIMX IXHIX CIOPY..
Bouu npusHaueHi s npuiiMaHHs, 30epiraHHs, BiIBaHTAXKCHHS
Ta 00Ky HaQTOMPOAYKTIB, B HUX MOXKYTh 3iHCHIOBATHCH ONEpa-
uif 3MilryBanns (KOMIayH/lyBaHHs) i BiICTOIOBaHHs HAaTOMPOTY-
KTiB. MUKHAPOJHOKO CTATHCTHKOK BCTAHOBJICHO, IO HAa 1 TOHM
HadyTr Ky Bu106yBatoTh a0 11epepobIsIoTE, uwﬁxu:um Bin 0,4
10 0,6 v pesepsyapHoi emuocti. Cepejust BuTpara craii Ha 1 o
pesepsyapHoi emHocti — npubnuso 25 kr. Ii tani MoxyTs ciy-
JKUTH MPUONM3HAM OPICHTHPOM MpH OWiHIOBAHHI 0G’cMiB pesep-
BYapHHX IapKiB.

2.1 Buznauenns 00’eMiB pesepsyapHux napkis nagroéas

Hopmu 3anacis nadronpoaykris 3anexkars Bin 06’emy, iHTeH-
CHBHOCTI i XapakTepy OCHOBHHX onepauiii, npusnaueHus uadro-
6a3u, a Takox 1i reorpadyiuHOro MONOKEHHSA.

B ocosy pospaxyHky 06’eMiB pesepByapHux napkis Hapro6as
MaKTh ﬁyru TIOKJa/eH:

— piuHHi BAHTAXOOGI 32 MAPKAMH Ta BUJIAMH HA/IXO/UKCHHS |

peanizaiii HaTONPOLYKTIB i3 BPaXyBAHHAM IICPCIICKTHBH;

— piuni rpadiku (IU1aHM) WOMICSHOTO HA/IXOKEHHS | pearti-

3auii uacbronpugynm CKiajieHi Ha mincraBi pakTHYHHX ja-

HHX OCTAHHIX 2-3 pom

— 4eproBicTsb i TepMinu GyTiBHUITBA;

— NEpCHEKTHBH PO3BUTKY Ha(T0GA3H;

— IpH BU3HAYCHHI HOPM 3amacy HadTOMPOJYKTIB CITif Bpaxo-

BYBATH BaHTAXOMIAMOMHICTE 3aIi3HHYHHX MApLIPYTIB, OKpe-

MUX [ECTCPH, BATOHIB, HAIMBHUX CYJICH.

Jlnsa 3ani3sHuHUX poano;d:u,unx HadToba3 06’em pesepayapHOi
€MHOCTi BU3HAYAECTBCS:

— OMNEPAaTHBHUX — Y PO3MIpi mecsTuio60BOro 3amacy micsrs

MaKCHMAJILHOT peaisauii;
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— Ce30HHOr0 36epiraHus — 3a CyMillleHHMH IpadikaMu HaJXo-

JpkeHHst 1 peanizauii HagronpoxykTis Ha HadTOOA3y Ta onepa-

THBHUX Ha(T06a3, MO BXOIATH B 30HY ii BIUTHBY.

3a HasBHOCTI rpadikis (IU1aHIB) HAJXOMKEHHs 1 peanizawii Ha-
(GTONPONYKTIB €MKICTh pe3epByapHOro mapky HadToGasu Bu3HA-
HAEThCS HACTYIHUM HMHOM. Hacamnepe,u HeobxinHo Math naui
npo Hajxo/KkeHHs i peanizaniio Hadronpoaykris no micsusx. V
SKOCTi IPHIUIAjY POSIILTHEMO JMHAMIKY HaJXOMKEHHS i peaniza-
uii nesHoi Mapku HadTONpOAYKTY Ha rimorernuHy HadroGasy.
Jlani MOXHA TIpeCTABIATH B abCOMOTHHX 1udpax abo B BigcoT-
Kax Bix piunoro BamTaxooGiry (tabmuus 2.1). Jlns cnpomeHHs
BBAXATHMO, IO 3AMIIKK HATONPOAYKTY HA IOYATOK POKY Bil-

CyTHi.

Tabmuus 2.1- Jlunamika HaaXopKeHHS 1 peanizarii
nadronpoykTy npotsiroMm poky (y % Bix piunoi peanizauif)

Miemm |1 [ 2|3 |4 |s |6 |7 [8]9o]w0]|n|n
Hamo- 1 Ty s [ 7 [ s [sfis|n]u]w]s]a
K
Pearisa- 1y [ [ |7 [ 4 [ 3]s 79|90
o
Micrmmali [ o T 61 g [ 4 (1010|631 ]4]%
sammok:
Cyva
Micsmx | 9 |18 (24| 24|20 (0| 0 | 6 |9 [10]6 |0
BATHIIKIB

BigniMaoun BiJ YMCIOBHX 3HAYCHb TCPLIOrO Psjika Tabmuni
2.1 3HaYEHHSs JIPYTOTO, OJEPIKYEMO MIiCSUHY PISHMILIO MiK HaIX0-
JpKeHHAM 1 pearizauiero HaTONPOAYKTY, @ CyMyioun Micstumi 3a-
JHMIIKH — OJCPKAMO 3MiHY NOTPIGHOL micTkocti HadroGasu 3a
MicsisMu Y BizicoTkax Bif piunoi peanisauii. Toxi 06’em pesep-
BYapHOTIO Mapky Mae BMicTHTH B cebe TaKy KinbKicTh HadTompo-

ayxry

G

'» = Gumax = Guin =10 (~24) =34 % pimoro sanraxooGiry.

3a BigcyrnicTio HaTOGa3 Ce30HHOro 3GepiraHHs BeIHYMHA
pesepByapHOi eMHOCTI HaTOGA3M BH3HAYAECTHCS 33 CYMilICHHMH
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rpaiKaMH HaJXOJDKEHHs 1 peaii3aull Ha(TONPOAYKTIB, a 3a BII-
cyrHocri rpaikiB — 3a pexomenauiiino Gopmymnoo [1]

ety e
Py

Vp

ae Ocep- Copes MicsiuHa peanizanis HadTONPOAYKTiB;

k- koediienT HepIBHOMIPHOCTI HaIXO/DKeHHs 1 peamisaiii Had-
TONPOAYKTIB (HPHIIMAIOTH 3a TabuHIero 2.2);

k- KOeILliEHT, 1O BPAXOBYE HAC 3HAXOIUKCHHS PE3ePBYApiB y
pemonri (k,=1,05);

P - rycTHHA HadTONPOYKTY;

ky - xoedinient BukopucTanHs 06’eMy pesepByapa (IpHiiMaOTH
3a Tabnuuero 2.3).

Tabmuus 2.2 — 3nauenns koedilicnra HepiBHOMIpHOCTI
HAJIXO/DKEHHS 1 pearizauii HadronmpoaykTis

: 3naucima xoepiicnTa

Xapaxreprctnka paiiory S s
posHCTOBT hicTa .0 13
[povcroni patiort T.I 1.5
[Cimcnxorocnonapesxi pafiormt .5 2.5

TaGmuus 2.3 — 3aaueHHs koedilieHTa BAKOPUCTAHHS 06’ €My

pesepyapa
Saucia ocgitieITa U PBIIX T
Howinammit 06'ew [ PCICPEYIDIB
il 3 cratiio- 3 aaio-
P > HapHOO | 3 TIOWTOHOM | OO TOKpi-
nokpiscio Brcio
70 5000 miat. 0.83 0,76 0.8
nonaz 5000 0.85 0.8 0,83
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O0b’em pesepByapHO1 EMHOCT1 HaTODA3H TAKOXK MOXKHA BU3HA~
9HTH, 3HAIOWH PidHAil KoedilienT 000POTHOCTI, KN BU3HAYAIOTH
SK BUHOWICHHS PIYHOTO BAHTAX000Iry 10 06’ €My pe3epByapHOTO
napky. Ieif xoedilieHT Xapakrepusye CTYIiHb 3aBAHTAKEHHS i
TOBHOTH BHKOPHCTAHHs 06’eMy pesepByapHoi emkocti. Busnaua-
10Th HOr0, BUXO/IA4H 3 JOCBilly eKCILTyaTawii AiI04MX IiIpHeMCTR
(Tabmus 2, 4).

Tabmuus 2.4 — Cepesi 3uadenns koedinienta 06opoTHOCTI 3
JocBiny exciutyarauii Hadro6as

Snavonns
Trm nadyro6asn PEIRONO
Kochimiera
oBopomocti
Boyi niepenanonmi (Ha NE3aMEpIATBINX MILXAX):
TIpH NepenaIoBamHi 3 BOAH Ha 3Ti3MAITO; 18-20
MpH niepenaoBanHi 3 sanism aGo TpyGONpO- 2530
Bogy
na soxy.
Boyi Niepenanoumi (ia 3aMepATLHITX IITAXaX)
TIpH NepenaIoBamH 3 BOAH Ha 3ATi3HMITo; 8-10
npu nepepamoBani 3 saism KA BoTy. 68
TpyGoNpoBii nepeaonHi npi nepeBami na 2025
sanismymo
Posmoainsri sanismrami 68
Posmoaimmi sommi 4

3 ypaxysauHsM BH3HAaueHHs Koediuienta 06opoTHOCTI, 06’ €M
pesepByapHOi emHoCTi HaTo6a3n Moxe Oyrn 3HalizeHuii 3a hop-
MyII0K0

G ikl

pep
0 2.2
5 @2
ae Gpjy- piunmii BaHTaK006ir Harobasu nesHOi Mapku HadTO-

TPOYKTY;
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1 - pHHUH KoePilieHT 000pOTHOCTL.

JUist piYKOBHX NEpEeBaNOYHHX i posnoAitbHHX HadroGas, wo
0JepiKyIoTh ab0 BiIBAHTAKYIOTH uadyronpogymu BOJIHMM TPaHC-
1OpTOM 06’eM MOTPIGHOT Pe3epBYapHOi EMHOCTI BH3HAYAIOTH 32
rpadikaMu HaJXOPKCHHS 1 BiBaHTaKCHHA HAQTONPOMYKTIB i3
30LIbIUICHASM PO3PaXyHKOBOTO 06’eMy Ha 15 % s koMnencauii
3ani3HeHHs nOYaTKy Hapiranii i nepedacuoro i sakpurrs, a Ta-
KO {HIIMX OCOGIMBHX YMOB CY/HOILIABCTBA, 3a BifICYTHOCTI rpa-
cbuue HAJXO/DKCHHS T BiJBaHTAaXeHHs Ha(TONPOAYKTIB 06’eM
30epiranHs peKOMEH/I0BaHO BU3HAuaTH 32 Gopmyioro (2.1).

1 BOZHMX HaTOGA3 3 MOjaYel0 HA(TONPOAYKTIB TilbKH y
Hapiranifuui nepiox 06’em 36epiraHHs PEKOMEHIYEThCS BH3HA-
4aTH 32 TaKOI0 GOPMYIOI0

15(G+Gu ke
Py

Vp

. @3)

Ae G - piuHa peartisautis npu 3aeseHHi HaTONPOAYKTIB OMH pa3
Ha pik aGo peayri3auis B MUKHABIraL{iliHHi 1eioZ — MPH 3aBe3CHHI
IpPOTAroM HaBirawii;

G - nepexiauuii 1BojIeHANI 3amac;

k- xoediuient coprrocti.

06’eM pesepByapHOT eMHOCTI s iHmEUX HadTOGA3 BH3HAYA-
eTpes:

— JUIsl TIEPEBATIOYHHX i HEPEeBANOYHO-PO3NOAIILHIX HadTOOA3
3a rpadikamm HaJIXOKEHHs 1 peaizawii (1 3a6e3neucHHs
MicieBoi peanizaii nepenbavaeThes po3aBanbHMiA GIOK, HA
sIKHi HATONMPOYKTH HaJXoAsATh TpybompoBojamu abo iH-
UMMM BHJIAMH TPAHCIIOPTY);

— 1 TpyGonposizux HadToGas - 3a rpadikamu HaJXOLKeH-
Hit | peatisalii, ane He MeHmIe 06’eMy LUKITY;

— s ruGuBEEEX HadToGa3 - 3a rpadikaMu HAJXOKEHHS i
peanizawii abo 3a gopmyroro (2.1);

— JU1sl MOPCBKIIX TICPCBATOMHIX | HadT06a3, 10 AKHX CTABIATHCS
crenianbHi  BAMOTH, TOB’33aHi 3 0COGIMBOCTAME MOPCHKOIO
TPAHCHOPTY — 32 peKoMeHariamu [1].

34




image36.jpeg
2.2 TexuiyHa XapaKTepuCTHKA pe3epByapis Hadgrodas

Knacuikaniio pesepsyapis MoxHa 3pOOUTH 33 TAKMMH 03Ha-
KaMu:
—3a MarepiaoM BUIOTOBJICHHS — METAleBi, 3aMi300eTOHHI, 3
CHHTETHYHHX MaTepianis, mifzeMui cxoBuma;
— 32 BEJIMUHHOIO HA/UIHIIKOBOIO THCKY — HH3BKOTO THCKY gme-
uure Hix abo gopisnioe 0,002 MIla), migBuIEeHOrO THCKY (110
Haz 0,002 MIIa, ane menure uix 0,07 MIIa);
— 3 BHJIOM TEXHOJIOTIMHHX ONepaLliii — pesepByapu s 36epi-
TaHHs MAJIOB’S3KUX | BHCOKO 3aCTHIMX HATONPOILYKTIB, pe-
3epBYapu-BiJCTiidHuKH, pesepByapu-3MilryBadi, Gydepri pe-
3epBYapH, PE3CPBYApH CHEUIANBHAX KOHCTPYKUiil Ut 36epi-
TaHHA 3piUKEHNX rasis;
~ 32 (JOPMOIO — BEPTHKAILHI LIIIHAPHHHI, TOPU3OHTAIbHI K-
JHZPUYHI, KyNbOBi, KparienoiioHi, NpsMoKyTHi, riGpugHux
KOHCTPYKL#);
—3a MiCIIEM PO3TAlIyBAHHS INOJO JO PIBHSA 3eMJIi — Mig3eMHi
(3armubneni B rpyHT abo oOcHIaHi rPyHTOM), KONM MaKCHMa-
JibHUIE piBeHb piaN nepebysac Hinkde Ha 0,2 M piBHS 3eMIli;
HA3EMHI, KOJIH JIHHLIE Pe3epBYapa. nepcGynae Ha OJIHOMY piBHI
abo BuIle PiBHS 3eMIIi;
—3a METOJAMH MOHTAXKY - PE3CPBYapH, NUCTOBI KOHCTPYKUil
SKHX 30MPAIOT 3 PYIOHOBAHMX 3aTOTOBOK; Pe3ePBYApH, JIHC-
TOBi KOHCTPYKILiT KX 36MPAIOTLCS 3 YKPYIHEHHX OJOKiB; pe-
3epBYapH, JIMCTOBI KOHCTPYKIi AKHX 30MPAlOThCS 3 OKPEMHX
JHCTIB (MONIMCTOBE 3GMPAHHs); Pe3epByapH, UCTOBI KOHCTPY-
KT AKHX 30MPaIOThCs KOMOIHOBAHUM METOJIOM.
Jlo pesepByapis BUCTaBIIAIOTH TaKi BUMOIH:
— eKCILTYaTalii{Hi — HENPOHUKIMBICTL JU1s  piKkoi dasu, rep-
METHUHICTh JUIs NIaPiB HA)TH i HATONPOAYKTIB, BUCOKI MPO-
THIIOXKEKHI BIACTHBOCTI, BUCOKA KOPO3iiHa CTiliKicTh 110 Hag-
TONPOJIYKTIB Ta 30BHILIHBOIO CEPEIOBHIIA, 3a0e3MeUeHHs Ol
THMANBHOTO TEXHOJIOMYHOrO PEKMMY CKCILTyaTaulii;
— KOHCTPYKTMBH] BUMOTH — mpoctota GOPMH, MOXYIBHICTS
xonctpykuii Ta ynidikauis o6najnanms, MONIMBICTL inayCT-
PIALHOr0 BUTOTOBICHHS i MOHTXKY, e()eKTHBHE BHKOPHCTAH-
Hsl HeCy4oi 3/1aTHOCTI MaTepialiB pe3epByapHHX KOHCTPYKIIiH;
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— TEXHIKO-CKOHOMIYHI — BapTiCThb CHOPY/UKCHHS Ta CKCILTya-

rauiiinj BUTpaTH, MMTOMa BUTpATA MeTaNly ( BHTpATA MeTATY

ma 1 M emkocri) aG0 iHmHMX MaTepiais (nanpuxnag, Gerony),
00csAT 3eMIIHUX POGIT IPH CIIOPY/IKEHH.

Jloist CHIOpY/KCHHS METAeBUX Pe3epBYapiB BHKOPHCTOBYIOTh
JIMCTOBY CTailb. SIKICTH | MapKa CTalli MaioTh BINOBIIATH BKa3iB-
KaM POCKTY Ta BUMOTaM BiIIOBITHIX HOPMATHBHIX JOKYMCHTIB.
OCHOBHI BUMOTH J10 cTaiieii — BUCOKI MillicHi XapaKTepHCTHKIL,
rapaHTOBaHMii XIMIYHUil CKJIaJL, ONIPHICTH 1O KPHXKOTO pyiHy-
BAHHS 32 HU3LKUX TEMIEPATYD i MOXIMBICTL PYJIOHYBAHHS 3aro-
TOBOK, BicoKa Koposiliia crilikicTs f10 pinkoi Ta naposoi dasi.

Bubip Mapok cTanei HaeKUTE NPHAMATH 3 YPAXyBAHHSM CTY-
IeHs BiIIOBLIANLHOCTI pe3epByapa, KIiMaTHIHOrO paiioHy GyuiB-
HULTBA, BUJY KOHCTPYKTHBHHX €lIEMCHTIB.

BepruKaibHi CTaleBi pe3epByapu 38apiOlOTh 3 JIMCTIB PO3Mipa-
mu 1000x2000 mm i 1250x2500 MM (TOBIIMHA JIHCTIB MEHIIE HiX
abo nopisioe 4 Mm) i 1500x6000 MM (ToBmMHA MHCTIB TOHAN 4
mm). Tlpu GynisauUTBI pesepByapis BelHKOi eMHOCTI 3aCTOCOBY-
101b uetH 1990x7990 mm i 2490x7990 mm. CriHku 3BapHHX
KOHCTPYKILii 3’€/IHYIOThCS B CTUK, BHAIYCTOK 1 9aCTKOBO B CTHK.

V HOHTOHAX, IMIABAIOYMX MOKPIBIAX, YIIUIbHEHHSX Ta iHIIMX
KOHCTPYKILiAX Ta OO/IaHAHHI PE3CPBYAPIB 03BOIAETLCS BUKOPH-
CTOBYBATH HEMCTAICBI MaTEpIaH, AKi MAIOTh 3a/(0BOJBHATH TaKi
BHMOIH: BHCOKA MillHiCTh, Mana HaGyXIMBICTh i PO3YMHHICTH Y
Hadri Ta HadTONMpOMYKTAX, BHCOKA MOPO30- i TEMIOCTiHKiCTh,
MOXKEKOHEOE3NeUHICTb, HEOOXiHA MIACTHYHICTB, MaTepianu He
MAIOTh HAKOIMYYBATH 3aPS/M CTATHYHOI CNEKTPHKH, TEXHONOT -
wmicTs mpu 06podLi i T.iH.

3a KOHCTPYKTHBHHMH OCOBIHBOCTAMH 3aCTOCOBYIOTh TaKi TH-
1M BEPTHKANBHUX CTANICBHX PE3EPBYapiB — i3 CTAI[IOHAPHOIO MO-
kpisneto (PBC), y Tomy uncii 3 ra3ooio 068’saskoio (PBC 3 T'O),
3 YCTaHOBKOIO y/IOBIIOBaHHs Jerkux ¢pakuiii (PBC 3 VII®), pe-
3epByapu 3 noutonoM (PBCII); pesepByapH 3 MIaBalo4o0 MOKpi-
Brteio (PBCIIT).

TeoperiHO pesepByap 3a7au0i EMHOCTI MOXKHA BUKOHATH B
JIeKUIBKOX BapiaHTax, 3MiHIOIOuH Horo iamerp i Bucoty. Besre-
PeUHO icHYE pe3epByap, BHTPATH HA CTIOPYDKEHHS Ta EKCILTyaTy-
BaHHA AKOro Oymyts MiniMansmi. Knacuunuii pos3s’ssok 3amaui
OJI0 BU3HAYCHHS ONTHMANLHUX po3Mipis PBC 3 Touku 30py BH-
Tpar Metany Brepme ozepxkas B. T Illyxos. Crin 3ayBaxuTy, mo
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LeH po3B’s30K OyJo OTPUMAHO 03 ypaxyBaHH: 3pOCTalouol o
eKCIUTyaTal[iiHuX 3aTpaT i IPOrpecy B TEXHOIOrii pesepBya-

PpobyayBaHHs.

OcHoBHI ONTHMaUIbHI PO3MIpH i HOMiHANBHI 06’ eMH BepTHKA-
JILHUX pe3epByapiB HaBe/eHi y Tabumuii 2.5.

Tabmuus 2.5 - Hominanshi 06°emu i ontumaibHi posmipu

pescpeyapis [2]
Orruviamii posiipn (aserp D, siicora H)
— BepTHKATLINIX pescpByapiS 3a THTaM, M
I o oy A e ————
pesepnya- 3 VIid, PBCIT) (PBCITIT)

B2 D Jii D "
100 47 60 = A
200 66 60 E T
300 76 75 - -
00 83 73 - .
700 164 90 = =
1000 104 12,0 3 90
2000 152 12,0 152 1,0
3000 19.0 120 19.0 120
5000 210 150 28 120

10000 285 18.0 285 180

20000 100 18.0 100 15.0

30000 456 18.0 456 18.0

10000 569 18,0 569 15,0

50000 0.7 18.0 0.7 18.0

00000 e FonycKaeTLeR 853 18.0

120000 e TomycKacTLCH 923 18,0

V paiionax 3 ceiicMiunictio 7, 8 1 9 Ganis s pesepByapis
06’emom 5000, 10000, 20000, 30000 M BucoTor 12 M PCKOMCH-
JZoBaHo npuiivaty giamerpu 22,8, 34,2, 45,6, 47,4 M BignosizgHo.

OcHoBHI J1ani IOJI0 BEPTUKANLHHX CTANICBHX PE3epPBYApiB Ha-
Bejieni B TaGuiti 2.6, pesepByapis 3 NOHTOHOM — Y Tabuuiti 2.7, 3

IUIABAIOYOI0 — B -raG:m.m 2.8.

OCHOBHi reOMEeTpPHYHI XapaKTEPUCTHKH TOPH3OHTAILHHX Pe3e-
pByapis HaBeseni B Tabmuni 2.9.

€ TakoxK iHINi MPOEKTH, TEXHIUHi BUMOIH SKHX JO3BOJAIOTH
OysiyBaTi pesepByapH 3 IHIIMMH TCOMETPHYHHMH XapaKTEPHCTH-

KAMH.
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Tabnuus 2.6 — OCHOBHI laH] BEPTUKAIbHUX CTAJICBUX
pesepsyapis s HadTH i HadTompoykTis [8]

Pt el el I R —

v, | poepmape. | T 2 | oo
100 105 5,96 4,73 704-1-49
200 206 5,96 6,63 704-1-50
300 336 745 7,58 704-1-51
400 426 745 8,53 704-1-52
700 764 8,94 10,43 704-1-59
1000 1066 8,94 12,33 704-1-54
2000 2157 1192 15,18 704-1-55
3000 3370 11,92 18,98 704-1-56
5000 4866 11,92 22,8 704-1-57
10000 10950 11,92 34,2 704-1-58
15000 14900 11,92 5 704-1-59
20000 19450 11,92 45,6 704-1-60

Tabmuis 2.7 — OCHOBHI JlaHi BEPTHKAILHHX CTANCBHX
pesepByapis 3 HOHTOHOM juis HadT i HadronmpoykTis [8]

Hovinams- | Teomerprmia

i o6eM | MiCTRICTE Bucora | JiaMetp | ppnon
pepaps, | pewp, | FRPRRRS | PP | e
100 92 596 [%E 704149
200 182 5,96 663 704-1-50
300 305 745 7,58 704-1-51
400 386 745 853 704-1-52
700 704 8,04 1043 | 704-1-59
1000 984 8,04 1233 | 704154
2000 2010 192 1518 | 704155
3000 3150 192 1898 | 704156
5000 380 1192 238 704-1-57
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Ilponosxenns Tabiuu 2.7

Howimam- [ TeoMepiana [ Buogra | liawerp "
pmicves | oo | pecpmyun, | fese: | v
puya 2 o P
10000 959 11,92 3420 | 704158
15000 13050 11,92 399 | 70419
20000 17050 11,92 4568 | 704160

TaGmuus 2.8 — OCHOBHI JaHi BEPTHKANBHUX CTANICBHX
PpesepByapiB 3 IIaBAIOYOI0 MOKPiBieio s HadTy i
Haronpoxykris [8]

Howimammdi | Leoverprama | o -
of’en MicTkieTs pege- | DHCOTA pescp- | Jljametp pesep-
pesepsyapa, M PpByapa, M BYapa, M BYapa, M
100 130 7,39 473
200 204 739 6,63
300 334 7,39 7,58
400 22 7,39 8,53
700 757 8,86 1043
1000 1058 8,86 1233
2000 2139 11,92 15,15
3000 3350 11,84 18,98
5000 4338 11,86 22,79
50000 48000 17,95 60,7

Tabmus 2.9 - OCHOBHI reOMETPHYHI XapaKTEPHCTUKH
TOPH3OHTAILHHX pe3epByapis [8]

Hoia st 06'en pescpayapa, "

Toxasmix
3 5 10 | 25 | 5o | 75 | 100
Teometpira- 1096 | 255 | 54.08 | 746 | 99.18
mitogeny' | 21| 57 1170 | 29 | 5546 | 769 | 1015
Tliawerp, M | 1,404 | 1,908 | 2,228 | 2,768 | 2,768 | 3,248 | 3,248
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Ilpososixenns tabnui 2.9

Hoia st 06’ent pesepayapa, n*

3 5 10 | 25 | so | 75 | 100
2583 | 427 | 9,04 | 9,05 | 12,03
331 | 483 | 96 | 972 | 127
Trmosnit 704- | 704- | 704- | 704- | 704 | 704- | 704-
mpoekT 1-42 | 1-107 | 1-108 | 1-109 | 1-110 | 1-111 | 1-112

Tloxasmmk

Jlowmma, M | 2,03 | 2,03

TIpimyiTia: y SHCEIBHIKY RABCACHi Aami ATt Pe3cpRYapiB 3 IIOCKIM THIICM, &
B SHaMCHITKY — 3 KoMiTmI

2.3 Texuiko-exoHoMiuHe 0GIPYHTYBAHHS BHOOPY THIIIB
pesepByapis st 30epiranns nagronpoaykris

TIpu npoeKTYBaHHI pe3epByapHUX MapKiB  KiNbKiCTb pe3epBy-
apis, ixui 06’€MU Ta THIH BU3HAYAIOTh 3 YPAXYBAHHAM TaKHX (a-
KTOpIB:

—HEOOXiIHOT ONEPATHBHOCTI 32 3a/laHHX YMOB CKCILTyaTyBaH-

Hi;

—po3noiny pesepByapis 3a MapkaMu HaGTOMPOAYKTIB;

— MOMKIIMBOCTi BUBEJICHHs Pe3epByapiB 3 eKcIulyarawii 1 pe-

MOHTY 6e3 36UTKIB j1st BUPOGHHYOI AisuibHOCTI HadTOba3M;

—Heo0XiaHoCTI nepenbayaTh He MEHIIC HDK JBa pesepByapH

JUIS KOKHOT MapKu HadTONPOaYyKTiB;

— IOTPUMAHHS BUMOT O{HOTHITHOCTI 1 61110l o MHIIHOT Mic-

TKOCTI pe3epByapis;

—MiHIMAIbHEX BTPAT HA(TONPOAYKTIB BiJl BHMIAPOBYBAHHS

(upu 36epiranni HadTONPOLYKTIB 3 BUCOKOIO NPY)KHICTIO IIa-

piB HEOOXIHO BUKOPHCTOBYBATH 371¢6iNbIIOro pesepByapH 3

TIOHTOHAMH a00 IIaBAIOYOIO0 MOKPIBICIO);

—MOJKJIMBOCT] IPUIMAHHs B Pe3epByap i BilkauyBaHH: 3 HbO-

T0 HaTONPOAYKTIB 3 PO3PAXYHKOBOIO MPOLYKTHBHICTIO;

—raciHHs MOMUIHBHX MOMKEIK.

BCTaHOBJICHHS OJIHOTO Pe3epByapy Ha KOKHY MapKy Hadro-
HPOIYKTY JIONYCKAETECS Y BUIIAIKAX:

— KOJIM HE BHMAracThCs BUKOHAHHS Onepauiii nmpuiimManus i

BiIBAHTKCHHS HAQTONPOYKTY 3 Pe3epByapa OJIHOYACHO;
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— AKIWO 00K KiTbKOCTI IpuiiHATOrO i BigBaHTaXEHOrO Had-

TONPOJIYKTY HE BUMATae 3aMipiB y pesepsyapi;

— npu piuHomy koediienti 06OpOTHOCTI MEHIIE HiXK TPH;

— AKILO pe3epByap BUKOPHCTOBYIOTh Ak GyepHy (Ipomikiy)

€MHICTB 1 TEXHOJIOTIMHI Onepauii 3akauyBaHHs Ta BigkadyBaH-

Hs 3jtilicHIo0TECA Oe3 06Ky HadTOIPOAYKTIB;

— AKIIO € HeOOXiAHICTh BiICTOIOBAHHS BOJIH.

Tumu pesepByapis npuiiMaoTs 3anexHO B knacudixauii Ha-
(i i HaTONPOAYKTIB 32 TEMNEPATYPOIO CHANAXY Ta THCKY HACH-
4eHnX napis 3a Temnepatypu 36epiranns. Kpim Toro, y koxHOMY
KOHKPETHOMY BHIAJKY CIil NPOBOJUTH CHELabHE TEXHIKO-
eKOHOMIuHE OOTPYHTYBAHHS.

PeKOMEH/I0BAH] THIIM BEPTHKANBHHX CTANCBUX pPe3epBYapis
st 36epiranss HaTONPOAYKTIB HaBeeHi B TaGmui 2.10

Tabmuans 2.10 - PekoMeH10BaHi THIN BEPTHKANBHUX CTANICBUX
pesepeyapis s 36epiranus HadTu i Hadronpogykris [2]

PCROMCIHOBAT THITH E3CpByapiE

PBC
Hagronporykrn PBECS [ PBCs [ 66 TO
ppcrm | pecrt | RGP | RBCS [OSTO

Hagra + + + + -
Bermarm anToMobi- T
i

B asiamifini - ¥ - -
Tlanuso Ax peaxTi-
BHX TBATYTE
Tlamimo Amsensie - B B ¥
Tlisme noGyTose
nanmmo

Masyri, rasoryp-
Ginme | MoToprie
nammo

Tac Texmiami,
ocaiTmoBamATH
Haroi posammm-
xat

Ommn - - - -

+ = + &

+ (4 + [+

H o]+ +

Jnst madTu i HAhTONPOAYKTIB 3 TEMIEPATYPOIO 3aCTHIAHHS
nonan 0 °C , st AKHX HE MOXKYTh 3aCTOCOBYBATHCH Pe3ePBYapH 3
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IUIaBAIOYO0I0 MOKPIBJICIO ad0 pe3epByapH 3 HOHTOHOM, HE3ANCKHO
Bill TEMIICPATYPHU ClIAJAXy i THCKY HACHHCHHX TapiB CIiX nepejt-
Gauati pesepByapH i3 CTaUioHAPHOIO MOKpIBIIEIO.

Ocrarounuii Bubip Tuiy pesepsyapa J0LiIbHO 3xjiicHIOBATH
LUIAXOM NOPIBHAHHS TEXHIKO-CKOHOMIMHUX TOKA3HHKIB KilbKOX
THIIB pe3epBYapiB 3 ypaxyBaHHSM KOHKPETHHX YMOB iXHBOI eKc-
TUTyaTanii.

IcHye psii METOJMK OLIHIOBAHHS GKOHOMIUHOI edexTHBHOCTI
TexHiuHuX 3ac06iB. Ak kpurepiii mpu BUOOPI palioHANLHUX THIIB
pesepByapis MOXKyYTh GyTH 3aCTOCOBaHI PUBE/ICH] 3aTPATH

P=E,K+E+E, M, 24)

ne E,- wopmaruuuii xoedilient exoHomiunoi edexrusHOCT

KaliTalbHUX BKJIAJICHB;

K - 3atpati Ha CHOPY/DKEHHS JAHOTO THITY Pe3epByapa 3 101at-
KOBUM 0013/ HAHHAM (Ira303piBHIOBANLHA CHCTEMA, IIOHTOH, [LIa-
BaIOYA NOKPIBILL);

E - excruryarauiifui BuTpard, mo BKIOYaioTh y cebe amoprisa-
uilini BifpaXyBaHHs Ta BipaXyBaHHs HA NOTOUHMH PEMOHT, 3a-
Tparu npu 30epiranni (Boja, oMBY, KaHawTi3alis i T. iH.), 3apriara
3 HAPaXyBAHHAMH, BaPTICTh BTPAT HATONPOIYKTIB Bijf BUIIAPOBY-
BaHHs HAQTONPOYKTY;

E,. - HopmaTuBHuii koedilicHT edekTHBHOCTI CHPIKEHUX Karli-
TAILHHX BKIIA/ICHE;

1] - 3aranbHa CyMa CHPSKCHUX IIMTOMHX BKJIAJICHb, IO BKIIOYAE B
cebe muTOMI BKIajIeHHs B BU00yBaHHs i TpaHCTOpTyBaHHS Had-
TH, & TAKOX BUPOOHUITBO O/1HieT TOHHK HadTONPOAYKTY;

M - BelMUMHA BTPAT BiJl BUIAPOBYBAHHSL.

Marepian 3 BUGOpPY BEPTHKAIILHHX CTANCBHX PE3ePBYapiB s
30epiraHusi aBTOMOOLILHOTO GCH3MHY HaBEJCHHI B J0#aTKy A y
BUIUIL rpadikiB 3aJeKHOCTI NMTOMHX NPHBEICHHX 3aTpaT Ha
36epiranns Hadronponykry (P/V;) Bin xoediuienra piunoi
o6GopotHocri (¥, - kopucHuit 06’eMy pesepsyapa).

TIpu Bubopi THIY pesepByapis ciiijy MaTH Ha yBa3i Take:

— Ha PHCYHKAX /sl PE3CPBYapiB 3 ra30BOI0 O0B’A3K0I0 HaBe-

JAeni sanexuocti npu koeinienti 36iranms onepauiit, wo xo-

pisnioe 0,2 (piunuit koeditienT 06oporHOCTI MeHIIE Hixk 30);
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— Y POSLIAHYTI BAPiaHTH BKIIOYCHO TUILKH THIIH Pe3epBYapis,
sIKi MaloTh MiHiMalbHi 3 BefeHi 3aTpath 3a rpadiKami Ha Bif-
[OBIIHUX PHCYHKAX JUls JaHOT €MKOCTI, Koedilienta 060poT-
HOCT, KTiMaTHyHOT 30HH (0 MiBJCHHOT 30HM YKpainu Hane-
sKkath XepcoHchbka, 3anopizbka, Mukonaisceka, Oziecbka 06na-
cri Ta AP Kpuwm; inmi o6nacti Vkpainn Hanexars 10 cepesi-
HBOT 30HH);

— BQJIEKHOCTI y HABCJCHHX JIOJATKAX BHKOPHCTOBYIOTBCH
TilbKU P BUGOPI pe3epByapiB /i aBTOOCH3HHIB;

— HaBejieHi B 10JATKY A /IaHi HOCATH HABYAILHHI XapaKTep.
3HAKOUHM MTOMI 3aTPATH, MOXKHA 3HAITH PUBE/ICH] 3aTPaTH

P=3(P/V), Vigom, @3

i=1

JZie m; - KUIbKICTh pe3epByapis neBHOro 06’emy;
1 - KiTbKicTh BapiauTiB pesepByapis neBHOro o6'emy.

JI0 BHKOHAHHS IPUHMAIOTH BapiaHT, B AKOTO MiHiMANbHi mpu-
BejieHi 3aTpatu 1 06°eM pesepByapis 36iracThes 3 PO3PaXyHKOBHUM
13 3a1aHOI0 TOYHICTIO.

2.4 TIpukJiaju po3paxyHkis

Tpukaan 1. Busnauuru cymapruii 06’eMm pesepsyapHoi em-
HOCTI po3n0ibHOi HadroGasu cesonHoro 36epiraHus aBTo0eH-
3HHY, SIKIO PiuHmH BaHTak006ir 40000 1/pik, pianuii koedimient
oﬁopo-runcri 12 1/pik, pospaxyHkoBa rycTHHa uaq:ronpogymy
730 xr/n’, Kkoedilient BukopucTanns 00’emy pesepsyapis 0,83.
HagroGasa posramosana y POMHCIIOBOMY PaHOHi.

Poss’szok. OG’eM pesepyapHoi eMHOCTI HadTOGA3H 3HAXO0-
mumo 3a dopmynoro (2.2). 3rigao 3 Tabmuneio 2.2 mnpuiiMaemo
k=1,1 (aBTOGCH3MH HANCKHUTbL JO JIErKO3alMHCTHX PEHYOBHH),

k,=1,05. Toxi

40000-10%-1,1-1,05

= =6354 .
12-730-0,83
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Ipuxian 2. Bubparu pesepsyapu i 30epiranns asToben-
3uHy 33 yMOB npukiany 1. O6mik HaTONPOAYKTIB 3IHCHIOETECS
B pesepeyapax. HadroGasa smaxomuthess y cepeanii somi. Jlmst
CHPOIICHOTO PO3B’A3KY NPUITHATH HACTYIHI TIPHITYICHHS:

—PpisHuLs MiK PO3PAXyHKOBIM 00°eMOM pe3epByapHOi €MKOC-

Tii Q)anu-moro NPUHHATHM HE MAE NEPEBUILYBATH BEIHUHHY

500 M’;

—pesepyaphuii Iapk MOYKE CKIANATHCA 3 PE3EPBYApiB TAKHX

HomiHaTbHUX 06" emis — 1000, 2000, 3000 i 5000 m*

Po3p’si30k. Po3risiHeMO BapiaHTH KOMIIOHYBAHHS pcchnya-
pis.

Bapiarm nepuiuii — OJMH PE3CPBYap HOMIHAILHOK €MHCTIO
5000 »’. Taxuit BApIaHT He MOKe 6YTH NPAHHATHIA 10 BUKOHAHHS,
OCKinbKH 06K KiIbKOCTI NPHIHATOrO i BiBAHTAXEHOrO Hac}rro-
IPOJYKTY BHMArac 3aMmipis y pesepByapi, 30€piraHHs BCbOro npo-
AyKTY B OJHOMY pesepByapi mnosbasisie Ha(rofasy neoGximmoi
OMEPATHBHOCT] Ta BUKIMKAC CKJIAJHOCTI y BUNAAKY BUBCACHHs
PesepByapa 3 excrulyatatii npu asapii a6o I1AHOBOMY PEMOHTI.

Bapianm Opyzuit — wiicth pesepsyapis 10 1000 m”. Kopueryio-
4uCh PHCYHKOM A.l (107aTOK A), BH3HAYaEMO ,uoumbuuu THIT
pesepsyapis — PBC 3 I'O. 3naxoumo reomeTpuynmii 06’em pese-
pByapa 3i CTAIiOHAPHOIO MNOKDIBJICIO 33 THIOBMM HPOCKTOM
704-1-54. Bin cxnamac 1066 m° (rabmans 2.6).

Teomerprunuii 06’eM pesepByapis napky

V= 61066 = 6396 3.
Pisauns 06’ emis
AV = 6396 — 6354 =42 ",
1O BIIOBija€ 3a/{aHNM YMOBaM.

TIutomi mpuBeseHi 3aTpaTH s pesepByapa 3HAXOMMO 3a
pucynkom A.1

(P/Vy)=405-10 rpu/( v’ pitc).

Tpuseseni 3aTpary [yis BapiaHTy
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P=405-10°-1066-0,83-6 =21,5-10° rpu/pix,

Ae xoediuient sukopucranns 06’eMy pesepsyapis npuiiMaemo
3riHo 3 Tabnuuero 2.2 pisaum 0,83.

Bapianm mpemiii - Tpu pesepsyapu 10 2000 m* - Buxopucro-
BYIOUH PUCYHK A.2 (IOfIaTOK A), BU3HAYAEMO JOUUTLHMIE THI pe-
3epeyapis — PBC 3 I'0. 3naxoaumo reometputimii 06’em pesep-
Byapa 3i crauioHapHOIO noxpmnmo 3a THIOBMM TIpoekToM 704-1-
55. Biu cxnapae 2157 M.

Teomerputnmii 06°eM pesepByapis napky

=32157 = 6471 m’.
Pizuuus 06’ emis
AV =6471- 6354 =117 o’

TIutomi mpuBeJeHi 3aTpaTi Ui pe3cpByapa 3HAXOAUMO 32
pucynkom A.2

(P/Vy)=285-10° rpu/ (’ pic).
Tpuseneni 3aTpary yis BapiaHTy

P=285-10°-2157-083-3=1531-10° rp/pi.

Bapianm uemeepmuii - 1Ba pezepByapa 1o 3000 M. Bukopuc-
TOBYIOYH PHCYHK A.3 (IOJATOK A), BH3HAYAEMO ONTHMAILHHMH
unt pesepsyapis — PBC 3 TO. 3naxomumo reomerpuunuii 06’em
pesepByapa 3 CTAUiOHapHOIO OKPIBICI0 32 TUIIOBMM IPOCKTOM
’704-1-56. Bin ckinagae 3370 M.

Teomerpuunuii 06’eM pesepsyapis napky

=23370= 6740 M.
Pizuuus 06’emis

AV'=6740 — 6354 =386 »’.
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IluTom1 npuBejeH1 3aTpaTé Ui pe3epByapa 3HaXOAUMO 3a
pucynkom A.3

(P/Vi)=2-10°rpu/ (m*-pix).
Tlpuseseni 3aTpary [is Bapianty

P=2-10-3370-0,83-2=11,19-10° rpu/pix,

AHani3yioun po3rIAHYTi BapiaHTH, NPHIMAEMO 10 BHKOHAHHS
BapIaHT 9OTHDH, /IS SKOTO NPHBECHI 3aTPaTH MiHiMaibHi, a
00’eM 36epiraHHs BiIOBIa€ 3a1aHOMY.
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3 TEPHTOPISA TA 30HH HA®TOBA3
3.1 Bumoru 10 TepuTopii pesepByapHHX NapKis

Tepuropis, ciopyau, Gyxisni Ta inmi 06’ ekt HadTo6a3 MaiOTH
BiANOBiZaTH BUMOraM HOPMATHBHUX JokymeHTiB [1].

Jlns Gimbm 3pydHoro i GesnepepBHOIO MPOBEICHHS BCIX TeX-
HOJIOTIMHUX Onepauii, a TaKkoxK jy1st 3a6e3MeUCHHs POTHIIOKENK-
HHX 33XO0ZiB, TepUTOpis HA(TO6A3U NOAIIAETECA HA 30HU Ta UL
uku. Posmogin Tepuropii HadroGasu 3a 30Hamu i AiIAHKaMH 3
TpUOIH3HUM CKJIAZIOM 00’ €KTiB HaBeeHuH y Tabmuui 3.1.

Ta6muus 3.1 — Posnonin repuropii nadgrodasu

Soma | Jlimika TpiGmisIl CRiaz 00’ CRTis
Bupo6- | Bamismrs- | ECTakam_ samismdi  STUBaTSHO-HAT-
mMa | HOrompH- | BaNLH 00 MOOMHOKI 3MMBATLHO-NAM-
fiMammsTa | BameRi MpHCTPOl MUA SamisEEEEX mC-
BifpanTa- | Tep, mpoMbKHi pescppyapw, macoci,

Kems Had)- | KoMMpecopr, CKTaACKi OyAIRTi, BanTa-
TOMPOAYKTIB | KH0-POIBANTAKYBATLHI MaliaMHKH, Ta-
Gopatopisi, _posnapamsi, (acysami,
TYHKTH NPUIfMAMS | BiBATAKCHI Bi-
MpANEOBANHX HaQTOMpORYKTIB, AOMOMI-
ni 00’cKTH, Mo moRMAM 31 3MABHO-a-
VBRI omepaisyit
Bomuoro | Tpwaan, mipes, nacocsi Ta i 06'exTi,
TMpWiiMANTS | WO TIOB’SaM 31 SMABHO-NATHBIING Orlc-
Ta BigBanTa- | panim

e
“ABTOMOOLE- | Mafimanaiin BiiBanTaRents | Haiiby
HOrO MpH- | ABTOIWCTEPH  (CCTAKamw), pPO3TABATGHI,
#imammaTa | pospacosowmi, posaaBaThi  KomomKm,
Bimpanra- | omcpatopmi Ta  immi o6’ckmd, mo
e OB 31 31 GTMBHO-RATHBHIME OMepaIti-
s
Osmcitnx | Criopy[ Ta YCTaHoBKM jUTA WG
cropyn cTimmix Box_(MicKoymoBMOBas, HAdTO-
yroBmoBas, Gydepni pesepayapi i T. i),
nacocti, TaGopaTopii Ta i 06”ckTH, mo
3 mnm now’ssani
Jlono- | BozonocTa- | BOTONpOBIANI | MPOTATORCAT Hacocri,
MikHa | wamninpo- | pescpByapH aGo pOTHIOKEKH BOROIMI,

THMOCTIO- | NP TpOTAMOKCATIOT0 06Tz
rosaxuery | nanma
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TIpopowxkenns TaGmuui 3.1

Soma | Ml TG CKITaZ 06’ ckTis
Teprono- | Tpanc(opMaTopmi miACTANil, posTOAITE-
Crauamns | I MDHCTpOL, CCKTPHINI MEpCi, 30BRIII-

e i oxopormie ocaiTenT
Tlononaio- | CriopyAi _ TemmonocTasantin _(BHTATKOBT
BHPOGHITITX | pe3cpRYapi MaMiBa, KOTCIHIL, TeMNOTpa-
GyRiBems i | Ci i T.iT.), GYNB i CTIOPYH AOTIOMisKHO-
cropyx BHPOGHIITIOO _MIHARCHIS (DEMONTHO-
Mexanivmi MalicTepri, ckiaAcKi Ta_immi
MpHMITCHTIA, Tapai), COPYMH TOByTo-
BOi Kamaisarii
Aminictpa- | Llexi Z0MOMPATOT0 MPHSHAICH 3 PO3-

THRHMX i | MimeHSM y MEX anMimicTpaTBiO-Toc-
moGYToBEX | MOMapCEKIX i mOGyTOBIX  mpmimers,
Gymisems i | mpoximmoi, naGopaTopii, Mexaicrepers 1
criopyn MaliCTEpeIh i3 PEMORTY KOHTPONLHO-BI-

MIpIOBATSINX TIUNAZIB | ABTOMATHKH,
aKyMYISTOPHO], TpIMIMENs 3B S3KY | T,
in

Pesep- | 30cpiramma | Pescpsyapn fuma HaQh | HaQTONpoAyKTiS,
Byapo- | HaQi i Hag-| TCTOOOMIMMIKH, HacocHi, KOMIpCCOpHi,
70 36cpi- | TOMPOIYKTIS | a TAKOK AOMOMIIO-BHPOGHIYI 06 '€KTH,
rams M0 BXOTATS 10 IXTB0r0 CRTaTy

3aexKHO Bij| 3arabHOI EMHKOCTI pe3epByapHi mapku mois-
10ThCs HA Kareropii i miaxareropii (taGmuus 3.2). 3aranbHa em-
HICTh PE3CPBYAPHOrO NApKy BH3HAYACTHCA AK CyMapHHil 06’eM
pesepeyapis. O6’eM pesepByapiB NpUHMAIOTh 3a iXHIMH HOMiHa-
JILHUMH 3HAYCHHSMH.

Ta6muaus 3.2 — Kareropii i nigkareropii pesepsyapuux napkis

Kareropis | Ilizxateropis | 3aramsna cvmicts sa migkateropisns,
" Ta Tlonax 300000
16 Torazx 100000 0 300000 smosio
= Tha Tlonax 50000 70 100000 pmosmo
11-6 Tlona 20000 0 50000 pimosmo
M- Tlona 10000 70 20000 prmosmo
m 1I-6 Toraz 2000 o 10000 eimow0
mM-n 710 2000 BRMOTO
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Tepuropisa, criopyau, Oymisil Ta 1HUI 00 €KTH pe3epByapHUX
napKiB MaloTh BiANOBIJaTH BHMOraM HOPMATHBHHX JOKYMEHTIB
(1.

Ha¢roGasa nosunma, K npaBwio, posmilysaruch Ha Girbm
HH3BKHX T'CO/IC3MHHHX TI03HAYKAX 3eMIII BIJHOCHO NPHIIETIIO Te-
puropii — MickkuX i cinbchbkux 3a0ya0B, MpUCATUOHUX JNAHOK,
CyCIZHIX IPOMMCIOBHX i CLIBCBKOTOCIOAAPCHKHX IIIPHEMCTB,
3AI0BIIHAKIB, 1AM ATOK apXITEKTYPH, aBTOMOGLILHHX 1 3a1i3HHY-
HHX UIAXIB 1 T.1H.

MiniMansua ni,ucra.m, Bill 3a3HaYeHUX 00 €KTIB 3ANCIKUTH Bif
Kateropii i mizkaTeropii pesepByapHOIo MapKy Ta THIlY PigHHH,
mo 36epiraerhes. Ili Bincrani HeodXigHo nmmepmxynam cryme-
HeM BILIMBY Ha 3a0PyHCHH: aTMOC(EPHOIO HOBITPS, BUXOJIIH 3
BHMOT' OXOPOHH HaBKOIIHIIHBOTO CEPCIOBHILLA, PO3PAXYHKOM PO3-
CliOBAHHS IK{UTHBUX PeHOBHH B aTMoC(epi | BU3HauCHHAM cani-
TApHO- 3aXUCHOT 30HH. Y Tabmuui 3.3 HaBejeHi MiHIMaNbHI nmc—ra-
Hi Bift pesepByapiB 3 HaToI0 i HadTOMPOYKTAMH 10 KUTIOBUX i
TPOMAJICHKHX [TOCE/ICHE.

Tabnuus 3.3 - MiniManbHa BiicTaHb 10 KUTIOBHX 1 IPOMa/ICEKHX
Gy MHKIB MiCBKHX Ta CLTLCHKHX ITOCENICHB Bifl CIOPYL
Hagro6a3s 3 HadTox0 1 HadrompoayKTAMU

Kare- Bizcrans, M
Topist
Pe | iz | 3aramsma Micrxicts pescpsyaproro | TPH TpH
3P~ | gare- mapky 3 36epi- | 3epi-
yep- | ropix TmizKaTeropisym, p rond r?gg!i
mapky
7 T-a | Tomazx 300000 200 200
1-6 | Tomazx 100000 70 300000 sxmowmo | 200 200
1 | D-a | Tomax 50000 no 100000 smommo | 180 150
16| Tomax 20000 1o 50000 BKmowro 100 100
Ml-a | Tomaz 10000 50 20000 sxmotHO 100 80
M | -6 | Homax 20000 1o 10000 Bkmowmo 75 60
15 | 10 2000 sxmowmO 50 40

IlineHicTs 3a6y10BH MaiinaHunkis HadTo6as Mae Gyt He Me-
HIIE HDK:
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- 30 % s nignpuemcts I kareropi

- 25 % s nignpuemcts 11 kareropit;
- 20 % st nignpuemcts 11T kareropii.
MiniMalbHa BiicTaHb BiJl HA3eMHHX pe3epByapis ckiaiis Had-
TH i HaTONPOXYKTIB /10 iHIMX GyAiBels Ta CHOPYJ HABeJCHA B

Tabmuui 3.4

Tabmuaus 3.4 - MidimaibHa BiicTaHb BiJl HA3eMHHX pe3epByapiB
Jio Gynisens i cnopyx naprobasu

Bynini i
cropymm

BiACTaI: BiA HAJCMIX PescpRyapis KaTeropii i

MiKaTerOpiii pe3cpByapuIX Mapkis, M

]

)i

it

Ta

16

T-a

-6

MM-a

-6

-8

HATHBATGHI

npraams;
- 3ami3HIaHi
ccTaxamn

- noomoKi
IMABaTLHO-
nammatsi
croma (10 3
nprCTpoiB
Bimoam0)

100/75"

40/30

35

75/50

30/24

15

60/40

24/18

i

50/30

20/15

15

50/30

15/12

15

50/30

15/10

10

50/30

15/10

10

Hacocn nie-
pexauyBan-
s macyr i
‘madronpo-
yKTin, Maii-
TammH
Byanin sacy-
BiB, B
ooy, ma-
cocri Had-
TomicH
crismnx ox

30

30

15

15

12
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TIponosxenns Tabmui 3.4

Byaisai i
criopyan

‘BIACTAIT: BIX NAICMITX PE3CpRYapis KaTCropii |

miKaTeropii pescpRyapIix mapkis, M

1

)i

juis

Ta

16

T-a

-6

-a

-6

-8

Cramn 1
Maigarrar
1% 36epi-
Tanms nag-
TonponyKTin
 Tapi, Maii-
J@HIHKH
SGuparms
BiMpaIso-
Banmx -
TonpoxyxTin

30

30

5

5

15

0

0

Bozonposi-
i meHoro
TpusHaven-
11, mpori-
nokemi
nacocii,
npmmimens
npoTATOzKe-
KH0r0 06-
nawanm,
Tporvmo-
e pe-
3cpRyapH
260 Boro-
e

70

70

70

70

70

70

40

Karaniza-
uiitni omieni
criopymi:
- crapkn —
Bincrittm,
maorar-
pomamky-
Bas, mado-
‘ynoBmoBa,
noTatopi
(nroma se-
prana 400
M i Gimsmc),

30

30

30

30

30

30

20
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3akinuenns Tabuui 3.4

"BiCrars BI TA3VITIX pesepByapis KaTeropif 1
o MiTKATCrOpilK Pe3cpBYRpHTIX MApKis, M
Bynisi i 1 i iy
cropym la | 16 | la | 06 | Mla | 6 | ks

GyGepr

- CTABKH-BH- 24 24 24 18 18 15 15

- i ogHc- 15 15 % kS 10 10 10

i criopya
Tlomnerno 0 0 | 40 | 40 | 40 | 40 | 30
(6e3 umo-
X mpmvi-
ICHB), a7~
MinicTparh-
Bl i noy-
Toni mpmi-
merms
Kowmpecop- | 24 8 [ 18 | 18 | 18 | 18 | 18
ni cruchc-

HOrO MoBiT-
ps, nacocki
oBoporrioro
BoronocTa-
s Ta
ananoriuni
Gymieni
Kpait npo- 0 51 T3 9 9 5
KOl Hac-

T rIyT-
pimmix as-
ToMOBLE-
X mxin
i mpoisin
Bysmimpa- | 60 30 [ 30 [ 30 [ 24 [ 1 T
iivarms 1

mycky owc-
X mpn-
crpoin

* incTams y ancemsnmKy cToCyeTLCA pescpsyapin 3 JI3P, y snamermmky — 3 TP,
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Bincraus 811 OyaiBens 1 cropya (KpiM pe3epByapis) [0 3/14-
BIBHO-HAMBAILHHX MPHCTPOIB /LIS 3alli3HHHHMX i ABTOMOGUTE-
HHX LHMCTCPH, MOPCEKMX 1 DIMKOBMX CyjieH (HA 3IMBAILHO-
HANMBATLHUX MPHYANAX) CIIL MpUAMaTH 3riHo 3 Tabmuueio 3.5.

Tabnuns 3.5 - MiniMansHa Bifcrass Big GyaiBens i cnopya 1o

3JMBALHO-HAIMBAILHUX NPUCTPOIB

Byainni i
cropymt

BiACTans 5iA Gyiners | CHopYA 710 S7HBHO-TaTMBIX Tpi-
crpo Kareropiit i miaTeropiit pescpnyapm napiis,

T

)

jui

T-a

-6

T-a

T-6

1-a

-6

M-8

Tlporyxrosi
nacocri,
aii AR
s myanin
3acynis ma-
cocmx
cramiii,
posBiti,
acypamsii,
cxnam nad-
Tompozy«kTin
B Tapi, Maii-
ram
36cpiram
Bizmpamko-
DX nag-
Tomponyx-
B, By3m
obiky

TRTT

T8TT

5710

5710

T

T

T

Bimkpuri
aliamaar
s 36epi-
Tams nag-
Tomponyxrin
B Tapi, Bysm
npuitvams i
mycky owc-
X M-
cTpoin

2015

2015

5710

5710

15710

078

078
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Ipoposxenus Tabmuui 3.5

TizcTaim: 5ix GyZiBers | CHopya A0 SHBHO-NATHBHAX TpH-
| crpoin xarcropift i nizwaTeropi pescpayapm mapiiz, 1
Bymini i T ] T

IR Ta | 16 | Ma | 06 | M | O-6 | Oks

Bogonposi- | 40730 | 40730 | 30724 | 24718 | 24718 | T8/T2 | T8TT
i maHol

o, mpo-
THMONCKH
nacocri,
npuimerns
36cpiramn
nporumo-
SKeRIOro
obmamarms
Pescpayapn | 40 20 [ 40 [ 40 | 40 | 40 | 40
npotumio-

SKeAIOrO
3amacy BOTH,
Tobyrosi
mpuimers
Tlomeat
Jero ez
SKirToBIX
npuimers, | 40 40 | 40 | 40 | 30 | 30 | 30
aaminicTpa-

T Gyma-
i

3.2 Tepuropisi pe3epByapHux napkis nagrodas

Pesepsyapu Ha Teputopii napky ci1ia posmintysaru rpynamu. V
Meskax OJIHi€i IPYIH /I03BONISETECS 30€PiraHHsA JIErko3aHMHCTHX i
TOPIOYHX PigH. 3araibHy MICTKICTh Ha3eMHHX pe3epByapis 3aje-
JKHO BiJl THITY, HOMIHALHOTO 0G’cMy, BITY PUIMHI, & TAKOXK Mi-
HiMaNbHA BiICTaHb MDK CTIHKAMH Pe3epBYapiB BU3HAYAIOTE Y Bil-
T0BiHO J10 Tabmui 3.6.

Mixk pesepByapamu pisuiX THIIB i 06’eMiB cnix mpuitmary
HaliGinbIy BigcTank B ocTaHHii rpadi rabmani 3.6.
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Tabmuus 3.6 - OcHOBHI apaMeTpH PO3MILCHHS pe3epByapis

Bixeram,
i pesep-
Tim Hovimammti | Bun | Jlomyornva | myapawis
cranemnx | o6'em pescpeya- | pimmmm, | saramma | rpymi sanc-
pescpeya- | piny Tpym, A | mo Gepl- | wicrxicry | a0 i
pin ractcs | rpymm M | siamerpa D
a60 B ver-
pax
- 0,5D, ane e
Bepmimka- | 50000 Gineme | JBP,TP | 200000 | Gimime mi
nnaBato- 30m
010 TTo-
EpIROE) Menme 50000 | JI3P, TP 120000 0,5D
500000 J3P,TP | 200000 30
T3P, TP,
Jlo 500000 Kpint 120000 0,50
B ety
TIOHTOHOM | Mermie 50000 | pogygy 120000 0,65D
70400
- O G0k
Bin 100 70 400 He
BKIIOTHO 113p, TP 4000 HOpMYETCS
Beprima- : Timemie 0,5D ane e
. BiaSe00 0 | “namamo, | 120000 | Gimeme misk
craniona- TP 30m
proio : 0,7D, anc e
Topin- Bin 50000 70 3P 80000 | Gimime mix
neio 400 0m
JTo 100 sxmowmo | JI3P, TP 0%,‘305‘0“‘ mm‘iimx
Topwson- [~ B3 100 70 400 T13p,rp | Omm Grok He
memive- | enommo , 4000 | nopuyersca
omax 100 | J3P,TP | 80000 0.5D

Tpynu pesepsyapis aGo Ti, IO CTOATH OKPEMO, MOKYTh PO3Mi-
IIyBaTHCh y BHIMKAX, KOTJIOBAHAX TA HACHIIAX, MOXWIH IIONHH]
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abo xomGinosano. Pesepsyapu ojunuaniM 06’emom 10000 w
Ginbime crix posmittysai B rpyni B ogun abo (Ba PsM, reoMet-
pruHmM 06’eMoM Mete Hix 10000 M° — B Tpu b0 HOTHPH PsAIM
P IOTPUMAHH] TAKHX YMOB:
- TIPH PO3TAIIIYBAHHI B TPH PAAM KOXKEH pesepyap He Mae Gyru
BifUliIeHHIi BIJl KTBIEBOTO NPOi3 Ly GiblIe, HLK OHUM PAAOM
uu 6I10KOM;
- pu poxramynauui B YOTHPH PAJH — BUBEJCHHS TEXHOJIOT iU~
HUX TPYGONPOBOJIB PEKOMEHIOBAHO NPHAMATH B HANPAMKY
Giiblr NPOTSKHUX CTOPiH 0GBANYBAHHS IPYIH, @ MIK ABOMA
PpsziaMH pesepByapis B obBanysanHi Mae GyTu 3aGesneueHa Bi-
JbH Bi| 320y /{OBH CMyra JUls POI3AY MOKEKHOT TEXHIKH.
MinimMaibHa BIICTAHB MDK CTIHKAMHM KpaiiHiX pesepsyapis,
PO3TamOBAHKMX Y CYCiIHIX rpynax, nokasauna B Tabmuii 3.7.

Tabnuus 3.7 - Bigcraus Mk crinkamu kpaiinix pesepsyapis

Tpyn
‘B 30epiTantl Ta QXA 00’ cM “BixcTants MbK
Pe3CpRYapiB, 0 BCTANORMIOIOTECA B Ty Crimkanm,
Hasewric 30cpjrams:
- 10 10000 »° BXmOUIO; 40
- momazx 10000 85 60
- 6o MicTkicTio 4000 M* BicmouHo, TCHiE 15
posMimyeTses camocTiliio (1103a sarans-
Horo rpymoIo).
Tissere 30cpiranmis nesanciio pix 06’evy 15

Jlnst KOKHOT rpyIH pesepByapis 10 nepuMeTpy HeoOXitHo me-
pesdauaTi CyninbHe 00BanyBaHHA a00 OrOPOUKYBATLHY c-rmy 3
HErOpIOUNX MaTepiallis, K PO3paxoBaHi HA I{APOCTATHIHUI THCK
pinuHy, mo posnuiack. Binbuuil Bixg aaﬁyuonu 06’eM o6BasioBaHOT
TEPHTOPI], IO YTBOPIOETHCS MiK BHYTPILIHIMK BifkocaMi o6Ba-
JTyBAHHs, IOBMHCH NPHIHATH PO3PAaXyHKOBHH 06’€M piguHu, mo
posmunacs. Leit 06’em gopisHioe HalbibIIOMY 06’ €My pesepBya-
pa B rpymi. V NpakTHYHHX PO3PAXyHKAX MOYXKHA CKOPHCTATHChL
dopmyioro

h=——+02, [€R)]
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Je V - HoMiHaJIbHA MICTKICTb HAOLILIIOrO pe3epByapa B rpyiii;
S, - 3arabHa IUIOlIa 00BATyBAHHS;
S, - IIoILa, SKY 3aiiMaIOTE pe3epByap;
0,2 — 3ar1ac BHCOTH B METpax.

Bincraup Bix criHoK pesepeyapis 10 mizomsu BHyrpimmix
CXuTiB 0GBAIYBAHHS CITiZl IPHIMATH HE MCHIIOK) Bijl HABEJICHUX Y
Tabmuui 3.8.

Tabnuus 3.8 - Bincraub Bijf cTiHOK pesepByapis 10
o6BanyBaHHs

Howinamsmtii o6'cn | Bricota obpanysanms, M Minivamsna
o — MaKcMaTL- | BACTAS Bi CTIMKI

pescpayapin B rpyni | MiniMana = 70 obBanysanms, M

100000 3 1 Gimsie 5 39 6

e i 100000 0 39 3

’ (BRmOTATOT

c3cpByapH MicTKic-
Ti0 20400 AF pon-
MITICHHX ¥ OZHOMY
Goni)
TI0 400", mo pos-
MimyioTses B Gmoni
cavocriitio (mosa
3araTsHO0 TPyMON0):
- JUIS BEPTHKATBAIX 038 - He nopmyeTscs
pescpByapis;
- JUIS TOPHIONTATE-
X pescpRyapis. 05 - He nopmyeTscs

Iupuna oOBaTyBaHH HPHAMACTHCA:

0,5 M — npu po3paxyHKOBil BUCOTI 0OBayBaHHS MeHLIE 2,5 M;

1,0 M— mpu po3paxyHKOBiii BucoTi 0GBamyBaHHs Bil 2,5 10

3mMm;

2,0 M — npu po3paxyHKOBi BUCOTI 0OBaTyBanHs moHaj 3,0 M.

V Meskax ojHiel rpyrH BHYTPIIHIME 3eMISHAMH BaaMu a0o
CTiHKOIO MOBUHHI PO3JIUIATHCE

- B PE3CPBYApHNX flapkax Ti1I xareropiit koxHuii pesepsyap

06’emom 20000 M° i Gingme aGo JeKiTbKa pe3epByapis cymap-

HOMO MicTKicTiO 20000 ME;
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- pesepByapH 3 OJIMBAMH 1 Ma3yTaMH Bl pe3epByapiB 3 IHIIM-

MU Ha(TOIPOLyKTaMIL;

Bucoty BHYTPIlIHEOrO 3eMIIHOrO Baly a00 CTIHKHM CIiJ NpH-
iimari 1,3 M s pesepsyapis 3 oquHnuHHM 06’eMom 10000 M i
Ginbie, 0 8 M — s HIIKX pe3epByapiB.

3.3 Tpukiau po3paxynkis

Tpuxiax 1. BusHauntu BHCOTY 00BATyBaHHS PE3CPBYAPHOTO
napky, cxema sKOro rnokasana Ha pucynky 3.1. Jlo cknaxy pesep-
BYapHOTO NapKy BXOITH CiM pesepsyapis PBC-5000 tpu pesep-
Byapu PBC-1000, ropusouTabHi cranesi pesepsyapu, 1o Beta-
HOBJICHI HA BUCOTHHX (yHIaMEHTaX.

Po3p’si30k. Busnauaemo mioury, sy 3aiiMaloTh pesepByapH,
HEXTYIOHH IUIOMCI0 00MOMeHHs (yHaMenTy. OCKUTbKH ropu3o-
HTANbHi pe3epBYapu BCTAHOBIICHI HA BHCOTHHMX (yHJAMCHTaX,
BOHH ITPH 0GUHMCICHHAX HE BPAXOBYIOThCA.

s 314(2232 741042 3):3111 v

=
TInoa pe3epByapHOro napky (3rigHo 3 pucynkom 3.1)
S, =91-178-(157-100)23 - (178 ~157)17,4 =14522 w.

3HaxoauMo BHCOTY oOBatyBanHs 3a Gopmynoio (3.1)

=ﬂ+0,2= 0,64 M.
145223111

3rigno 3 BuMoramu (tabnuus 3.8) npuiiMaemo BuCOTY 00BaTy-
BauHsA 1 M 3 mupuuoio no Bepxy 0,5 m. Kyr maxumy cxunis —

TPHPOTHHIA.
3araibHa MICTKICTh pe3epBYapHOro NapKy CKIAjae
¥ =5000-7+1000-3+50-9+25+10-2 =38495 m’.
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Bianosiaso 10 HOpMaTMBHUX BUMOT HahTo6a3a HANCKUTH 110 Ka-
reropii I, nigkareropii IT 6 (taGmuua 3.2), Tomy Beepeauni 06Ba-
JIyBaHHS PO3/UIAEMO BHYTPIlIHIM 3eMIAHUM BalioM BHCOTOHO 0,8
M Ipyny pesepByapis i3 citnumu HadronpogykTamu (CymMapHuii
00°eM BITOKPEMJICHUX Pe3epBYapiB HE MOBMHCH IEPCBHUILYBATH
20000 a’), a TaKok BITOKPEMITIOEMO TAKHM CaMHM BalloM pesep-
ByapH ISl OJIMB Bijl iHIINX pe3epByapis.
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4 PO3PAXYHOK BEPTHKAJIBHOT'O CTAJIEBOT'O
PE3EPBYAPA HA MIITHICTh TA BHBIP IOTO
OBJIAJTHAHHS

4.1 Po3paxyHOK CTiHKH BEPTHKAILHOIO0 CTAJIEBOTO
pe3sepByapa Ha MinHicTH

Pesepsyapn tuny PBC marots cbopmy TIOBEPXOHb 0GepTAHH.
Tlix i€io BHYTPIHBOTO THCKY B iXHIX CTIHKAX BHHHKAIOTH Ha-
TPYKCHHS PO3TATY i 4aCTKOBOrO 3rimy. OjaK, BHACTIZOK He3ia-
4HOT TOBIIMHM CTIHKH Y TIODIBHSHI 3 PaliycOM KPHBH3HH 0GOJIOH-
KH, OCTAHHIMH MOXHA HEXTYBATH. 32 TAKUX yMOB OCHOBHHM PO3-
PaxyHKOBUM PIBHSAHHAM Jis Bu3HaueHHs MipocTi PBC € piBHsH-
nst Jlariaca

@.1)

ne Ty i T, - mepujiioHabue i Kimbiese 3ycuiLis, Wo BijjHeceni
J10 OJIMHHMILLL JIOBKHHH;
Ry i Ry, - pajiycn KpUBM3HH y MECPHITIOHATLHOMY i KilbLCBOMY
nepepizax;
p - IycTHHA piuHM;
— HPUCKOPEHHS BUTLHOTO MaTiHHs;
hy, - HAIUTMIIKOBHIA HAMTIP;
h, - BUCOTA CTOBIIA PUIMHH y NEPepPi3i, 0 PO3IISIAETLCA.
HamuuikoBuit Harip BU3HAYACTHCA AK

By ==, 4.2)

Jie P, - Ha[UMIIKOBUH THCK y ra30BOMY MPOCTOPI pesepByapa.

Jlna pesepeyapis Tuiry PBC piBusinms Jlaniaca COpoCTHThCH,
ockimbka Ry, =o0, a Ry =R (R- paniyc pesepsyapa), i matume
TAKUM BUTIIS
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L — oot +1,). @3)

Kinbuese 3ycuumns 7, Ha OJIMHUINO JTOBXKHMHH KOJIA TOB’53aHE 3

KiIbLEBUMH HANPYKEHHAMH G 1 TOBIMHOKO CTIHKH & 3allexHi-
cTio

T =08 . (4.4)

TIpupiBHIOIOYM KiNbLEBi HANPYXKEHHS Gj, IO JOPIBHIOWTH
PO3PAXYHKOBOMY HANPYKEHHIO G p, i mizcTabisouu (4.4) B (4.3),

OTPUMYEMO TeOpETHUHY (HOPMYITY /il BU3HAYCHHS TOBLIMHHU CTi-
HKH pe3epByapa

5 — PeRlh +hy) “5)
Sp

Pospaxynox GyaiBebHUX KOHCTpYKUil pesepByapis NpoBO-
JUTBCA 32 METOJOM TPAHMMHUX CTAHIB Tepoi i Apyroi rpym. I'pa-
HIHI CTAHM KOHCTPYKUii pe3epByapis BU3HAMAIOThCS:

- mepunii rpaHudHMii CTaH — 34 Hecyolo 3xaTHicTIO (Minic-

Tio, crilikicTio a60 BuTpMBanicTIO Matepiany), micis Jocsr-

HEHHS AKOTO KOHCTPYKIlisi BTPA4ac 3JaTHICTh JIO ONOPY 30B-

HilUHIM BIUTMBaM a00 OTPHMYy€ HEZOIYCTHMi 3AIMIIKOBI je-

cpopmauu (pynuyen,cx),

- ApyTHii rpaHHHMIL CTaH — 32 PO3BUTKOM HAXMIPHIX Je(op-

Malliii Bif CTaTHHIX 60 UMKIIMHUX HABAHTAKCHD, 1O JOCAT-

HEHHI fIKOTO B KOHCTpYKuii, mo 36epirae Miumicts Ta CTiii-

KiCTh, 3'ABJIAIOTHCS HENPHITYCTHMI AeopManii.

Poapaxyuox CTIHOK pe3epByapiB Ha MillHICTB 3rifgHO 3 BiJoM-
uuMK OyaiBeIbHUMM HOPMaMH [2] HANEKATH BUKOHYBATH 3a (Bop-
MyII0K0

5=

+C+Cy, (4.6)
YRy
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B. I Jlicadin, H. B. Jliota
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TA EKCITYATANIA
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ae T - po3paxyHKOBE KUIbLICBE 3yCHILIS PO3TATY B CTIHLI B BHY-
TPIlHIX FOPU3OHTANEHUX HABAHTAXKCHb HA OJMHHIIO JOBKHHH
Koxa;

Y¢ - KoedilieHT yMOB poGOTH, WO NPHIAMAETHCS 3rigHO 3 TabIy-
uew 4.1;

R‘W - PO3PaXyHKOBHH OIp CTHKOBMX 3BAapHHX 3’€[HAHb HA PO3-
T
C; - npuryck Ha KOpo3ilo, MO NpPHIMAETLCS 3a TEXHIYHUM 3a-
BIAHHSM;

C, - MiHyCOBE IDaHHYHE BIIXHICHHS TOBIUMHH CTali, IO MPH-

HMacThea 32 BiANOBITHMMH HOPMATHBHO-TEXHIYHHMH JOKYMEH-
Tamu.

Tabmuus 4.1 — 3uavenns koedinienra ymos po6otu jurst crinok
pe3epByapiB pH PO3PAXyHKY Ha MillHICTh

Enemen koncTpyKii | crimar Kocoimicrr ysos poorr
"TIGKHIH H0%C (3 BpAXyBATTM BpISantn) 06
Penrra nioscin 07
3 cmarmus i 3 pATM 12
3’cmanmus crimn 3 moKpinTCi0 10

Ta6muus 4.2 — MexaHiuHi BIACTHBOCTI JINCTOBOIO HPOKATY

Mexaismi xaparreprorman
T
Krac Tosumamera | [ Pert | IR | Biamocne
craii Tpoxary, My g g BH7IOB-
s o Y
MIla M |EEEL.%
5172 70 3,9 or. 25 360 20
sin 4 10 40 K. 235 360 26
€235 | noman 20 10 40 mcr. 25 360 26
nonat 4 70 100 mcr. 215 362 2
nora 100 195 360 2%
S R0 30 B 23 370 20
cos sin 410 10 K. 245 370 25
noma 10 710 20 pic. 245 370 25
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Ilponosixenns Tabuuil 4.2

Mexartismi xapaxtepucTin
Knac Topmma mcta Tpammy [ Tmwaaco- [ -
A | ot mocre
crani Tpoxary, My rekyoert | BFOTP " gop.
Sm> ap > o,
Mlla Ml | e %
B2 710 3,9 e, 255 380 20
& Bin 4 710 10 51, 245 380 25
nona 10 710 20 picr. 245 370 25
nonat 20 7o 40 wict. 235 370 25
512 710 3,9 mer. 275 380 18
275 Bin 4 70 10 51, 275 380 24
nonat 10 710 20 picr. 265 370 23
12 70 3,9 et 285 390 7
285 Bin 4 710 10 1. 275 390 2%
nonat 10 710 20 picr. 265 380 23
512 710 3,9 et 345 490 15
Bin 4 710 10 1. 345 490 21
nonat 10 710 20 pict. 35 470 21
€345 | noman 20 1o 40 mcr. 305 460 21
nona 40 10 60 wict. 285 450 21
nonax 60 1o 80 mict. 275 440 21
nonaz 80 70 160 axn. 265 430 21
C345K | mindno 10 s, 345 470 20
512 70 3,9 e, 375 510 14
@75 Bin 4 710 10 51, 375 510 20
nonat 10 710 20 pict. 355 90 20
nonat 20 7o 40 wict. 335 480 20
€390 Bin 4 710 50 BT 390 540 20
C390K | mind o 30 s 390 540 19
i i1 4 10 30 B, 30 590 20
nonan 30 20 S0 mer, | 410 570 20
€590 | pix10 10 36 micn. 590 685 14
CS90K | nix 10 10 40 micr. 590 685 14
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Po3paxyHKOBUH OMIP CTHKOBUX 3BAPHHX 3°€HAHL NPH POOOTL
ix Ha postar i Burun niy yac ycix npouecis 3saprosanns 3 ¢isuy-
HHUM KOHTPOJIEM AKOCTI IIBiB BU3HAYAETECH K

Rwrx
Ym

Rn

> @.7)

ne Ry, - MexaTeKydoCTi CTalli, 0 BU3HAYAECTBCA BiMOBITHUMH
CTaHjapTamu;

Y - koediuient HanikiHocTi MO0 MaTepiany mpoxary (mpuiimMa-
€Tbest 3rifHo 3 [2]).

Po3paxyHKOBa TOBIMHA KOKHOTO [05Ca PE3CPBYapa BU3HAYA-
€ThCA B MEKaX HAMGLIBIINX KilbUEBHX HANPYKEHb, IO MAIOTh

micue Ha Bigcrani y = 0,6VRS Bix HH3Y PO3PaXyHKOBOIO M0sica.
Po3paxyHKOBE KilbLCBE 3yCHILIS PO3TArY BU3HAYAIOTH 3a (o-
PMYIION0

T =[mpg(x-y)+mPJR, “38)

e my - koeillieHT nepeBaHTANKEHHs Bifl FiPOCTATHYHOTO THCKY

(U151 KOHCTPYKILid, [0 IpAIOIOTL Ha po3TAr 7y =1);

X - rubMHA 3aHYPEHHS HU3Y PO3PAXYHKOBOIO MOsCY Iij piBeHb
HadronpoayKty;

ny- KoeilliecHT NepeBAHTAKEHHS Bil HAJJIMIIKOBOIO THCKY
(my =12).

3HaiifieHi PO3paXyHKOBI 3HAYECHHS TOBIIMHHU MOACIB CTIHKH 32
(opmynoio (4.6) 320KpYrIOIOTECA B Gilblily CTOPOHY /10 CTaHAAp-
THUX 3HAYCHb, SKi HE MAKTh GyTH MEHII BEIMYUH, BKA3AHHMX Yy
Tabmmui 4.3.

Posrussyril Bulle pO3paxyHOK pesepByapa € CHPOILCHHM,
OCKUIbKH BiH BPAXOBYE JIil0 Ha KOPIIYC Pe3epBYapa TUIbKH OCHOB-
HOTO HABAHTAKCHHS BiJ{ [iPOCTATHIHOIO THCKY PIMHH T2 HAjl-
JIMIIKOBOTO THCKY Y Fa30BOMY IPOCTOPI.

'V 3arajbHOMY BHITQJIKy NPH PO3PAXyHKY CIEMEHTIB KOHCTPYK-
uii PBC cnix BpaXoByBaTH HACTYITHE.
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Tabmuus 4.3 — MiniMaibH1 JONYCTHMI TOBIIMHY JIUCTIB CTIHKH

‘Mm@l oMy CTIM TOBIHTI
Hiamerp pesepyapa, u THCTIB CTimKH, MM

ToT5 5

Tlonaz 15 70 35 Bmomo0 7

Tlonaz 35 70 60 BMOMIO 3

Tlonan 60 10

Kpm 3raJaHuX BHIE, HA muc—rpyxuuo PBC MOXKYTh ST
iHII BHJM HABAaHTAKCHD. 3AIEXKHO Bl TPUBANOCTI [Iii HANCKUTH
PO3PI3HATH CTAJ T4 THMYACOB] HABAHTAXKCHHA.

Craiumy BBAXKAIOTHCS HABAHTAKCHHS:

- BiA rigpocraruuHoro THcky Haronpoaykry aGo Boau, 1O

BHKOPHCTOBYCTBCA ITiJ{ 4aC BUPOOOBYBAHHS Pe3epByapa;

- HAUTMIIKOBHIL THCK 1 BAKyyM y ra30BOMY IPOCTOPi pesepsy-

apa;

- Bara CTalioHapHOro 06IaHAHHS;

Bara CHiry (i3 3HMJKCHHSAM HOPMATHBHOIO 3HAYCHHSA, 10 BH-

3HAYACTHCA MHOMKCHHSAM IIOBHOTO HOPMATHBHOTO 3HAYCHH

BIJNOBIZHO 710 BUMOra HOPMATHBHUX JOKYMEHTIB Ha Koediri-

ent 0,3);

- BIUIHBH, 06YMOBIIeH] lepopMaIlieio OCHOBH, 110 HE CYNPOBO-

JUKYIOTBCS JOKODIHHMMH 3MIHAMH CTPYKTYPH IPYHTY.

Jlo KOPOTKOACHHX HABAHTAXKCHD BIHOCAT:

- CHIrOBi HABAHTAXEHHS 3 IOBHUM HOPMATHBHHM 3HAYCHHSM;

- BITPOBi HaBAHTAKCHHS; L . .

- Bara JIOJei, PEMOHTHHX MaTepiailis Ta iHCTPYMEHTIB y 30Hax
06CITyroByBaHHS Ta PEMOHTY 00NagHaHHs (CXO/H, epexinui Maii-
JIAHYMKH Ta MaiflanuiKn 00C/IyroByBaHHs 001 {HAHHS).

HaBauraxeHHs, siKi 3’ SBISIOTECS ni,q 4ac BHIOTOBJIEHHs, 30e-
piraHHs Ta TPAHCIOPTYBAHHS €IEMEHTB KOHCTPYKLi pesepayapa,
a TaKoK MiJ{ yac HOTo CMOPY/UKEHHS, CIIil BBAKATH KOPOTKOYAC-
HUMH.

JI0 0cOGNUBUX HABAHTAKEHD BKIIIOYAIOTH:

- CeliCMi4Hi BILTHBH;

- aBapiiiHi HaBAHTA&XEHHS, BUKIMKAHI DI3KHMH IOPYIICHHIMH
TEXHOJIOT{MHOTO NPOLECY, THMYACOBOIO HECIPABHICTIO a60 BUXO-
JIoM i3 J1ajy o6najiHanHs (BHYTPIlIHIi HAIMINKOBHHA THCK, BaKy-
YM, TEMIIEpPATypHi BIUIMBH TOILO. );
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- BIUIMBH, O OOYMOBIICHI €)OPMALLIEI0 OCHOBH 1 CYNPOBOIIKY-
10ThCsl JOKOPIHHMMH 3MiHAMHU CTPYKTYPH FPYHTY aG0 OCiTaHHSM
#0r0 B paiioHax ripHuX BUPOGOK Ta Y KAPCTOBUX IPYHTAX.

TIpu pospaxyHKy KOHCTPYKUiii pesepByapis 3a NepmmM Ta
JAPYrHM TDAHWYHHMH CTAHAMH CITil BDAXOBYBATH HAHOUIBII He-
crnpusTIuBi KoMbiHanii HaBaHTaKEHb 260 anonmm iM 3YCHILIS.
1Ii xomGinanii BCTAHOBIIOIOTECA TIi] 4aC aHANI3Y peanbHUX Bapia-
HTIB 0/{HOYACHOT Jiii PI3HHX HABAHTAXKCHb 1IOJ0 PO3IMIAHYTOT CTa-
Aii po6oT KOHCTPYKii pesepByapa 3 YpaxyBaHHAM MOMKIMBOCT
HPOsiBY KOPOTKOYACHWX HABAHTAKCHb ab0 NpH BIACYTHOCTI Jie-
akux 13 HuX. OcHOBHI Komﬁmauu HABAHTAXKCHb BKIIOYAIOTH Y
ceGe cTaii, TPHBAJI Ta THMYACOBI HaBaHTAXeHH:. JI0 0COGIHBHX
K0M6iﬂau'u71 JIOZIATKOBO BPAXOBYIOTh OJHE 3 OCOONMBHX HABAHTA-
XKEHb.

OcobmuBocti po3paxynky enemenTis kouctpyknii PBC nase-
JIeHi y BiZIMOBIIHAX HOPMATUBHUX JTOKYMEHTAX.

4.2 Obaaananus pesepByapis

V BianoBizHOCTI 10 MPOEKTY KOXkKeH pesepByap 3 HadToio abo
HadTONPOTYKTAMH TOBMHCH MATH KOMIUICKT OOIajHAHHS, IO
3abesneuye Horo Hamiiiny exciryarauiio. Bee oGnagmanus mae
BiJOBIfATH JIIOYMM CTaHIApTaM, a BUKOHAHH: i KaTeropis exc-
IuTyaTauii — 3aNeKHO Bijj BILIMBY KIIMATHYHUX (AKTOPIB, IPOAYK-
Ty, 1o 36epiraeTbes i T.iH.

'V KOMILIEKT 061 THAHHS Pe3ePBYapiB MOYKYTh BXOIHTH:

- IuXallbHa apMaTypa (MeXaHi4HMH JMXaTbHAUI KIamnaH, rigpa-

BITIYHMI 3an00bKHUI KJIaNaH, BEHTHIALHHKI 11aTpy6OK);

- BOTHEBI 3a11001KHAKY;

- JMCKH-BinOuBaui;

- IpHJIATH KOHTPOJIO Ta CHrHami3awii (Mpo6oBinGipHUKH, TPH-

JIaU JIs BUBHAYCHHS PIBHA PiIMHHU, CHIHAMI3ATOPH IPAHUYHO-

TO PiBHS HATMBY, 1aBadi CEPEHBOT TEMIIEPATYPH, TOILO);

- IPUIMAIbHO-PO3/1aBaIbHI MATPYOKH;

- XJIONaBKH;

- cudonnuit Bogocmyckuuii KpaH;

- MIOKH-11A3H;

- CBITJIOBI JTIOKH;

- 3aMipHuil TOK;

- nmiHOreHeparopu;
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- ApabuHu;

- 3A3CMJICHHA;

- CHCTEMHU KATOJHOIO 3aXUCTY;

- CHCTEMH 3aXHCTY BiJl O1HCKABKH;

- HOHTOHH;

- IIIABaKOYi MOKPiBi;

- IPUCTPOT ISl PO3IMHBAHHS Ta 3aN0GIraHHsA YTBOPEHHIO JOH-

HMX OCa/iiB (COILIa 3aHypeHi BisoBi, Mikcepa);

- NapoNiTirpiBHUKH;

- Maii{aHYHKn 06CITyroBYBaHHS;

- inme o6nagHaHHs.

Mexaui4ui IMXaNbHi KIANAHA BCTAHOBIIOKTH Y PE3ePBYapax
3 MAIOB’S3KMMH Ha(TONPOYKTaMH Ta HA(TAMM JUUL HiATPUMY-
BaHHs HA/UIMIIKOBOTO THCKY 1 BAKYYMY B IEBHHX Mexax. Kiaran
Mac 3abesnedyBaTi BHXiZl MOBITpS 3 NapaMu HAa(TOMPOAYKTY 3
pesepByapa pH iXHLOMY 3akauysaiHi i BXin nosiTps B pesepyap
npu nmxauynaum pinuun. Knanann raxox 3aGesnedyiors “Maii”
JIMXaHHs, 10B’53aHi 3 3MIHOK TeMIepaTypH JoBKiins abo Gapo-
METPHUHOTO THCKY, CKOPOYYIOTh BTPATH DiIMHH Bl BHIAPOBY-
BaHHA i 3a1106iraloTh PyHHYBAHHIO PE3EPBYapiB.

Ha cporogui 31e0UIbIIOr0 BHKOPHCTOBYIOTh KJIANAHH MapoK
JIK, K7I-2, HIKM, CMJIK, K/JC. Jluxambi ianas Ty
CMJIK MaloTh BMOHTOBaHY KaceTy BOTHEBOTO 3armo0bkHUKa (Haii-
yacrie iX BCTAHOBITIOIOTH HA TOPHU3OHTAIBHUX [HIIHIPHYHHX
pe3epByapax), —HENpUMEp3aibHUil UXanbHMil KnamaH My

Mae GinblI BUCOKY NPOIYCKHY 3[aTHICTh NOPIBHSHO 3
IHILMMY 32 O/HAKOBOTO JiAMETpaNaTpydKa.

TexuiuHa XapaKTePUCTHKA KIANaHIB HABE/ICHA y TAOIHIAX 4.4-

4.6.

Tabmuus 4.4 - Xapakrepucruka knananis tumy KJI-2

Mapra xianana

Tapaverpn | K12~ [ 112~ | K12+ | K2~ | K2~ | KJL2-
100 150 200 250 350

‘Vmosmmit mia- 50 100 150 200 250 350

MeTp naTpyKa,

a

TIponycxna T 6. 130 250 400 900

agamicrs,

M/ron
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IIpoposxenns rabnuui 4.4

Mapra xnanana

Tapasetpi K2 | K2 | Kil2- | Ki2- | K2 | Kji2-
50 | oo | 150 | 200 | 250 | 350

“HaummKoB it THCK 2000

CrIpaIEoByBAHTS,

Tla

BakyyM CUpaiEony-

nanm, Tla

Maca, xr 12 [ 125 | 190 | 27,0 | 350 | 57.0

Tabmius 4.5 - Texuiuna Xapakrepuctika knananis HIIKM

Mapxa cmanana
Tapaverp T HOKM- | HARM- | HIKM-
150 200 250 350
Vit Aia- 150 200 250 350
MeTp maTpyOKa,
ant
Tlponyciia 00 900 1500 3000
aaTicTs 3
ToBiTpsM TpH
Baxyyyi 400
Tla , a'/ron
Maca Ges xacer 30 35 60 0
Bormenoro 3a-
nobixma, KT
Poamip, i
TianeTp; 460 510 640 850
Brcora 610 700 800 1000

TaGmuis 4.6 - Texuiuna XapakrepucTuka kianauis tary CMIK

Mapxa wanana
Tapaerpe CMJIK - 50 CMJIK - 100
VnoBmHit fiaMeTp maTpyia, Mt 50 100
Tlpomycxna 37aTHicTS, M /ron 25 Bin 25 710 100
PoGoumit ik Ges santais, Tla | 5iz280 10350 | 5ix 280 10 350
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IIpoposxenns rabnuui 4.6

Tlapamerpn

Mapra wranana

CMJIK - 50

CMJIK - 100

‘PoGoumii Trck 3 BamTaKaNH, B
sexax, TTa

Bix 1800 10 2000 | Bix 1800 10 2000

Baxyys crpamsonysarmis, Tla BiA200 70250 | Bix 200 10 250
Tabapmii poaMip, Mt
Towia; 290 430
BrcoTa; 145 250
mmpra 140 330
Maca, xr Bin450050 | Bix135 10 14,0

Tabmiis 4.7 - Texuiuna xapakrepucrika kiananis Tuiry KJIC

Mapia wanana

Tapaver- (e
p 1000 | 1000

KIIC2- | KJIC- | KIC2-

1000 1500 1500

KJIC- [KICI-
3000 | 3000

Vnionit
miawerp | | 250,
‘Tatpydra, 350
i

250,
S0 | 500 | s00

500 500

Poboumi
ek, Il

2000

Poboamit

Bakyym,
Tla

250

Tucx
cmparmso-
‘BYBaHnS,
Ta

Bix 1500 1o 1600

Baryym
crparo-
‘ByBamm,
Tia

Bix 100 xo 150
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Ilponosxenns tabiui 4.7

Tapaser-
put

Mapka canana

KJIC-

1000

KICI-
1000

KIIC2-

1000

KIc-

1500

KIIC2-

1500

Kac-

3000

5

Maxci-
Marsia
mpomyck-
A AT
miets y
KoMMiCK-
i 3 BOr-
THeni 3a-
oG-
xoM,
jron,
e Menie
nix

1000

900,
1000

900,
1000

1500

1500

3000

3000

Tabapr-

ni poswi-

pr, e
Aowic-
i
mmpia;
BacoTa

850
850
2100

950
950
2150

950
950
2000

950
950
2000

950
950
2000

1200
1200
1600

1200
1200
1600

Macas
BOTHCBIM
3amobiK-
‘HIKOM, KT

165

115,
135

117

145

0

330

205

Jluxanshi kananu pesepsyapis nigupaiors 3a IpOIYCKHO

3[ATHICTIO i JOIYCTHMMM NEPENajoM THCKiB.

MaxkcuManbHa BUTPATa HApONOBITPsIHOT CyMilui 4epe3 Kiama
[pH 3aKadyBaHHI HATOIPOAYKTY

Q0

=qsax T +92+ 42>

(4.9)

1€ (34 - MAKCHMAIIbHA BUTPATA PI/IMHA TP 3al0BHEHHI PE3epBY-

apa;

g1 - MaKCHMAlTbHA BUTPATA MapiB Yepe3 KIamnaH BHACIIIOK MOK-

JIMBOTO HArpiBaHHs Fa30BOTO IPOCTOPY pe3epByapa;
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g9 - BUTpaTa napis BHACIIOK HArpiBaHHs ra30BOro MPOCTOPY pe-

3epByapa IpH 3aKauyBaHHi Gkl HArPITOro MPOYKTY;

q,-06’eM rasis, 10 BU3HAYACTHCA 32 ra30BUM (akTOPOM.
CriIajioBy g 3HAXOMATH AK

q1=BATV, (4.10)

e B - koediticnt 06’emuoro posumpenns rasis (B = 1/273 K™);
AT - mpwKicTs nporpisanms rasosoro mpoctopy (AT ~0,0013
Kie);
V - 06’em rasoBoro mpoctopy pesepsyapa, AKuii B pO3paxyHKax
npUitMAIOTh PIBHUM HOTO reOMETpHYHOMY 06’ eMy.

CrajioBy g BU3HAYAIOTH 32 GOPMYIOI0

oF (1, =T,) RT,

= (@.11)

2=p
Je o - koedilieHT Teruosinmayi;
F - nnoma i3epkaina HadTONPOYKTY B pesepByapi;
T,i T,- simnosinuo Ttemmeparypa naronpomykry i razosoro

npocTopy;
C - TeILIOEMHICTB;

R - razoBa crana napis HadTonpoaykTy;
P - abcomoTHuit THCK y Ta30BOMY HPOCTOPi pesepByapa.
YV npakTHYHUX PO3PAXYHKAX BEIHYMHOIO g5 MOXKHA HEXTYBATH.
MakcuMmaibHa BUTpaTa MaponoBiTpaHoi cymimi yepes KiamaH
NIpH BiZKauyBaHHI Pi/MHK 3 pe3epByapa

05 =9,+43, (4.12)

i€ G4~ MAKCHMAJIHA BUTPATA PUMHY IIPH BHIIOPOXKHEHH] pesep-

Byapa;
4, - MAKCHMATLHA J10/JATKOBA BUTPATA napiB BHACIJOK MOJKIJIHBO-

TO OXOIIOJPKEHHS 'a30BOr0 IPOCTOPY Pe3ePBYapa i 4ACTKOBOT KOH-
JeHcartii napis.
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CwrajioBa g3 BusHavaetses 3a Qopmynoo (4.10), y skii
AT =~ 0,008 K/c.
3a Ginbmnm 3HavenHsM Q,a60 O, , BPaXoBYIOUH HEOOXinHMI

nepenaj THCKIB, NiZ0UPaloTh 3a KATAJIOIOM KIIallaH HeoOXigHoro
niamerpa. SIKIO MOTPIGHA MPOIYCKHA 3JATHICTE He MOXeE OyTH
3abe3neycHa O{HUM KJIaNaHoOM, TO 3aCTOCOBYIOTh JEKiNbKa Kiana-
HIiB MEHIIIOTO PO3Mipy.

Butpara rasis uepes Bci Mexaniumi (3anobixui) kiamamu He
wmae nepesuysatu 0,85 Bix iXHbo1 cymMapHOi MPOMyCKHOT 3aTHO-
cri.

Ha BUNAJIOK BUXO/TY 3 J1ajly MEXaHIYHOrO JMXANBHOTO KIarmaHa
ab0 HOpYUICHHs TEXHOIOTIMHOrO PEXHMY i 3al0GiraHHs pyii-
HYBaHHIO Pe3epBYapa BiJ| NEPEBUIICHHS THCKY af0 Bakyymy Ha
PpesepByapH YCTaHOBIIOIOTH 3aN0GiAKHi riipaB/ivni KIananm.

OCHOBHHM €NIEMEHTOM TaKMX KJIaNaHiB € rifpasniunuii 3aTBop,
1O YTBOPIOETBCS MK KOPITyCOM i KOBHAKOM.

TIpu poGoTi HAa HANITMIIKOBHI THUCK KIAalaH Mae CTBOPIOBATH
TigpaBniuHKit 3aTBOP BUCOTOIO

hy (4.13)

g’

TIpu poGoTi Ha BakyyM KjianaH Ma€ CTBOPIOBATH ripaBiivmuii
3aTBOP BHCOTOK

h==2, (4.14)

ne P, - BakyyM y ra3oBOMy IpOCTOPi pesepByapa.

Haii6iibmm noumpesi MapKy CiipaBIivHuX 3aM00DKHUX Kiana-
HiB j1s pesepsyapis — KIIT' i KIIC. Texuiuna XapaKkrepucTHKa
KJIanaHis HaBezeHa B Tabiuuisx 4.8-4.9.

B nanani Tuny KIIC rinpasnianuii 3aT80p CTBOPIOETBCS PO-
604010 piuHOIO, MO 3aMKTa HA JHO Kopmycy. Sk poGouy pimuHy
BHKOPUCTOBYIOTH TpancopmaTopHe Macio (Biirky) abo Auseibhe
nanuBo (y3umky). st poOOTH y KOMILIEKTI 3 HeIIPUMEP3aIbHAMH
amxanbHuMu Knananamu tany HIKM npusnadeni rigpasniuni
3ano6ixui kananu Trmy KIIT.
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Tabunus 4.8 - TexniaHa xapakrepucTaka kiananis Ty KIIC

Mapka canana

TMapaverpn [ KIIC- | KIIC- | KIIC- | KIIC- | KIIC-
100 150 200 250 350
Vit Aia- 100 150 200 250 350
MeTp naTpyOKa,
ant
Tlporyciia 50 100 200 300 600
amatHicTs (3a
TgBiTpsM),
a/ron
Maca xnamana, | 28,5 50,0 976 183 370
P
Maca omsn 5 3 9 ) 6 90
Konanan, kv
Poamips,
TiaveTp; 470 700 980 1230 | 1600
Brcora 543 631 744 914 1166

Ta6maus 4.9 - Texuiuna xapakrepucTika Kianasis iy KITT

Tapaverpn

Mapia wanana

KIIT-150

KIr-200 KIIr-250

KIIr-350

‘MOBHHIH Tia-

MCTp maTpyBia,
ma

150

00

0

350

“Tre cipamso-
ByBammA KIana-
na, Tl

Baryys cipa-
UBOBYBAHHS
xnanana, Ila

900-1000

0-300
350-400

Tlponyciiia
amaTHicTs (3a.
ToBiTpM),
A/rox npw

Baxyymi:
Bin 250 70 400
T

1000 TTa

500
900

900
1300

1500
2700

2700
5000
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Ilpososxkenns tabnui 4.9

Mapka canana
KIT-150 | KIT-200 | KIT-250 | KIIT-350
‘Maca cyxoro 90 T2 70 90
Kanana 3 kace-

ToI0 BOrTICROTO
sanoimKa,

Tapaverpn

xr
[[O6"cw pimmn 16 16 73 33
rigposateopa, 1
Tabapmrri pos-

Mipn, an:
anierp; 700 760 900 900
Bucora 1200 1300 1300 1300

BorueBi 3an00iKHAKH 3an00iraloTh MONAJAHHIO BCEPEIMHY
pesepByapa BOTHIO Ta ickop. BCTAHOBIIOIOTBCS HA MOHTXKHOMY
natpydKy i JUXanbHUMH 1 3anmobbKHMMM KnamaHamu. Ixuii
OpUHLAI Aii moGynoBanuii Ha TOMY, WO HOXYM’s abo ickpa He
31aTHI POHMKHYTH BCEPEANHY PE3CPBYApa HEPE3 OTBOPH MAIOT0
nepepisy B yMOBAX IHTCHCHBHOTO BiIBEJICHHS TeIUIA.

XapakTepucTHKa BOTHEBHX 3allOGDKHHKIB HaBeJeHa B Tabin-
wix 4.10 - 4.11.

Tabmuus 4.10 — TexHiuHi XapaKTePUCTHKH BOrHEBUX 3aI100LKHH-
ki Tumy OIT (po6ounii HaIMIIKOBHIT THCK Bif
0,05 10 0,6 MITa)

Mapka BormicRoro sanobixmKa
Tokasmmk

OII- [ OIT- [ OII- [ OII- [ OIT- | OIT- | Ol | OI-
50 | 100 | 150 | 200 | 250 | 300 | 350 | 500
Tliamerp ywos- | 50 | 100 | 150 | 200 | 250 | 300 | 350 | 500
Horo mpoxoxy,

ana
Tipomycxna 25 [ 100 | 220 | 380 | 600 | 800 | 1000 | 1500
amatHicTs Mo

ToBiTpIO MpK
HAUTAIIKOBOMY
iexy 118 ITa,
~/ron, e Mert-
me i
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Tabmuns 4.11 - Texni4n1 XapakTepHCTHKH BOrHEBUX
3anoGiKHUKIB ( poGOUMit HAITHIIKOBHIT THCK
He Ginbie Hix 1,6 MITa)

Mapka BorfeBoro samoGiAIKa
Tokasmmix
OI1-100CA | OIT-200CA | OII-500CA
Tlianetp yaosioro 00 200 500
‘mpoxony, Mm
Tiponycxiia sxarimicrs, Tio 100 Tio 200 Tlo 500
M/TOR, He Memme i

Bentuasnilinuii naTpy6oK yCTaHOBIIOKTL y BEPXHiil yacTHHi
nokpieni pesepsyapis, B Akux 30epiraloThes ropioui pimumu, a
TAKOXK y Pe3epByapax 3 IOHTOHAMH [Ulsi IIOCTIiHOTO CHIOJydeHHs
rasooro npoctopy 3 armocdeporo. Ilepepis narpybka nepexpu-
THil MHOIO CITKOIO s 3an0GiranHs MOTPAILISHHIO CTOPOHHIX
npejMeTiB y pesepsyap, a Takox ickop. Ilepepis marpy6ka (nar-
pyOkis) mnpuiiMaloTb  piBHEM  Iepepisy ﬂPhM.MBJ]bHO PO3-
JaBanbHOro narpyoka. KilbkicTh BeHTHIALIHHMX maTpyOKiB pe-
KOMEHJIyIOTb IPHHMATH:

- YOTHpH — IPH JiaMeTpi pesepByapa MeHie 19 M;

- 11icTh - npy Aiamerpi pesepByapa nouaz 19 10 23 M BKITIOUHO;

- 12 - nipu piamerpi pesepByapa moHaz 23 M.

TIpodosindipauk tuny ITICP jac MOXKIHMBICTH HaiBABTOMATH-
4HO BiGupaTH 3 peaepsyapa npoly, IO BiANOBiKae cepeaHiil sKo-
cri piguHE B pesepByapl. OCHOBHUMH eleMeHTaMH Ipo6oBinGip-
HUKa € po6oBifbipHa KonoHa, KianaHHi cexii i Bysou BinOupan-
B3 1po6u. IIpoby BiIGUpPaOTL i BiOKPEMIIOEThCS BiX pemnTH
mack HadTonpoyKkTy 1poGoBinGipHOIo KonoHOW. IIpo6oBixGi-
puuk Ty IICP-4 npusHaucHui Jyis BigGHpaHHs CepeiHBOT Mpo-
6u 3 PBC 3 uazlyronpopyxramu nadroro abo madronponykris 3
KOe?].ulGHTOM KIHeMaTH4HOT B’s13kocTi He Oinbme ik 0,12 Cr 32
20 °C. IpoGosinGipuuk TICP-5 BUKOPUCTOBIOTH st nmﬁupauux
cepeanix npob citaux Hadronpoaykris, a TICP-6 — s BinGu-
PaHHS TEMHHX ua(hmnpouyxri.a 13 3arnubneHnX pesepyapis.

TpHiiMA/ILHO-PO3IABANLHI NATPYGKH BHKOPHCTOBYIOTS s
onepauifi 3anoBHeHHA i BUIOPOXKHEHHA pesepeyapis. Ixmiit jia-
METp i KiNIbKICTb BH3HAUAIOTE 3 YPAXYBAHHSM APAMETPIB IPOAYK-
THBHOCTI 3aKAUyBAHHA | BiIKAUYBAHHS PIIUHA, BUXOJMYM 3 MaK-
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CHMAJILHOT NOfa41 Npu eKcruryaranii. JliaMerp mpucTpoio Heoo-
XifIHO BU3HAYATH, BUXOU1H 3 IBHAKOCTI PYXy Pimuin ne Gitbue
2,5wm/c. Oplex-mmuo #Oro BU3HAYAIOTH 32 OPMYIIOI0

D~ |22 (4.15)
W,

ae Q - OPOJYKTHBHICTb 3aKauyBaHHs (BifKauyBAaHHS) pPifuHU;
- PCKOMCH/IOBaHA UIBU/KICTH PYXy PiMHH B NPHHMAJILHO-

PO3/1aBaNbHOMY MATPYOKY, KA 3aJEKUTh BiJl MMTOMOIO CJICKTPH-
4HOTO Onopy Ha)TOMPOAYKTY (OPiEHTOBHO MpHiiMaeThCA 3a Ja-
vy Tabmii 1.9).

TIpuiimanbro-posaasanbhi natpyOku BeepeiHi pesepsyapis
oﬁnaquynon, XJIONABKAMH, sKi 3a00iral0Th BHTOKAM pw,mm 3
EMHOCTI y BHITQJIKy ITOMIKOKEHHS naTpy0OKkiB abo 3amipHoi apMa-
Typi. MexaHi3M KepyBaHH: XJIONABKOI Moxe Oyrd pydHHM abo
CIeKTPOIPHBOHHM.

Jlist pesepByapis 3 MOHTOHAMM 1 M1ABAIOYMMH MOKPIBIAMH BH-
KOPHCTOBYIOTh XJIONABKH 3 KCPYBAHHSM, 0 BMOHTOBAHE B IIDH-
HiMaIbHO-PO3/1aBaNbHUH MATPYDOK.

Tiniiomna Tpy0a 3a JONOMOrOIO WIApHIPA MOHTYETHCH Ha
NPHAMAIBHO-PO3/IABATLHOMY NIATPYOKY pesepByapis, MpH3Haue-
HUX Jyii 30epiranns MasyTis i oxuB. Bona fae 3mory Binoupary
HadTONPOYKT 3 BEPXHIX IIapiB, A¢ BiH HalOLTLIN umMCTHI i Mae
6inbury Temneparypy

Bopocnycknuii (cudonnmii) kpan npusHauCHUH A nepi-
OJMYHOIrO BUJIANCHHS MiATOBAPHOT BOJIH, 5IKA MOXE HAKONHYYBA-
THCA Hajl HMIeM pesepByapa. Bogocryckuuit kpan moske 06ep-
TATHCE, WO A€ 3MOTY NOBHICTIO BHTHCKATH Ha)TOIPOYKTOM
BOJY 3 BOJIOCITYCKHOTO TIPHCTPOIO.

Bepxuiii CBIT/IOBHI JIOK TIPU3HAUCHHIT /IS POBITPIOBAHHS
pe3epByapiB I1ifl 4ac PEMOHTY i 3auMINCHHA, 2 TAKOK A Mifi-
HMAHHS KDHIIKM XJIONABKH i mapHipuux Tpy6 mpu o6pusi po6o-
HOro TpPOCa.

3amipnuii mok (DN100 a6o DN150) BCTaHOBIIOIOTH HA 110-
KpiBIIi pe3epByapa i BUKOPHCTOBYIOTh /UL PYYHOIO BH3HAYCHEHS
PpiBHs HadTONPOAYKTY B pe3epByapi Ta Bindupamus mpobu. Bee-
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PeiuHI JII0Ka € HAlIPAMHA KOJIO/KA, KO0 KOB3a€ 3aMIpHA CTpIYKa
TPH BU3HAYCHHI PIBHS.

Jhok-1a3 HeoOXiguuM Ui JOCTYIy BCEpEIMHY pe3epByapa
TIpH fioro sawnuenHi i peMonTL. [l BEPTHKAIBHNX CTATICBHX pe-
3epBYapis 3 NOHTOHOM BiH PO3MIlCHMH Y TPETHOMY NOsCi, U1
3BHUANHHX PE3EPBYAPIB — Y NEPLIOMY OSC.

Kinekicts JOKiB, BcTaHOBIEGHHX B pesepByapax tumy PBC,
PBCII, PBCILI, nasesena B Tabuuui 4.12.

TaGmims 4.12 — KilbKicTs TOKiB, BCTAHOBICHYX Ha Pe3cpByapax
umry PBC, PBCIT, PBCIII

‘Hoinars- Kitbiicrs , mr
i o6’en | Jhowas | Jhokoias | Jhiok Thox -
pexepnya- | slmosci |~ BIL | chimio- | wommax-

pa, nosici it i

100
200
300
400
700
1000
2000
3000
5000
10000
20000
30000
40000
50000

saviprmit

[RT Y Y CTE I ST SIS

19 DSt P R

ARARARRERNNNNG

Pe3epByapH, B SKHX JULL TACIHHS TOKEKI 3aCTOCOBYIOTH HOBI-
TPAHO-MeXaHiaHy miny, 06iajHYIOT: CTaNiOHAPHOI YCTAHOB-
KOI0 reHepaTopis BuCOKoKpaTHO minu Tuiry I'BIIC. Pospobire-
Hi craujonapni koHcTpykuii ninoreneparopis mapox I'BITC-200,
TBIIC-600, I'BIIC-2000. Tun i KiIbKICTh TeHEPATOPIB 3aj1ekKaTh
Big xouvrpyxui'i Ta 06’eMy pesepByapa, a TaKOK Bij Mapku Hag-
TONPOJIYKTY i BM3HAYAIOTECS B KOXKHOMY KOHKPETHOMY BHIIAJIKY
Ppo3paxyHkoM. Y Gy/ib-sKOMy BUNIA/IKY iXHs KilbKicTb HE Mae Gyt
MEHILIe HK /Ba.

Jloust Bu3HAUCHHS PiBHS HA(TONPOAYKTY B PE3EPBYApi BUKOPH-
CTOBYIOTH HOKAKYHKH piBHsi pitunu (piBHeMipn). Bukopucro-
BYIOTh Pi3Hi Mogudikawii piBHeMipi Tuny VY — s BepruKa-
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JILHUX HA3EMHHUX PE3CPBYapIB, [l 3ariu0ICHUX Pe3ePByapis, s
TOPH3OHTATBHEX PE3CPBYApiB, i PE3CPBYapiB 3 ILIABAIOYOIO
TOKDIBJICIO i NOHTOHOM. Y KOHCTpYKUii piBHemipis nepexbauena
MOJMCIUBICTD M1 €/HAHHSA /10 HUX IABATiB /UL TIEPEIaBaHHS iH(o-
pMaltii Ha CHeTepChKHit IyHKT. Cepe/s noXubKa BU3HAUCHHS
piBHst 32 JIOTIOMOTO10 VIV cranosuts 5 MM, HaliMeHLIA OADIKA
MeXaHisMy BiTiky 1 M.

Ha cborofiHi JeHb Ul BU3HAYCHHS PiBHA PiluHM B pe3epBya-
Pax BIPOBAPKYIOTHCS CyYaCHi BMMIpIOBAIbHI NPUCTPOL, HAMpH-
KIIaji, pajjapHa crcreMa “’I‘uankRa_dar”. Pa,uaguuﬁ TpuCTpil — 1e
ABTOHOMHMH JIMCTAHUHHIA BUMIDIOBATLHMI TPUIA, JKOJHA 3
YACTHH AKOTO He BCTyNae y GesnocepeiHili KOHTAKT i3 PiIMHOIO.
Pajapua cucTeMa BUNPOMIHIOE MiKDOXBHIII 0 NOBEpXHi PiuHy
(IOHTOHY, IUIaBAIOHOi MOKPIBIi), PiBEHL SKOi PO3PAXOBYIOTH 33
3aTPUMKOIO OJIEPKAHE BIGUTOIO Bill MOBEPXHI PIIMHI CHIHAIY.
BHKOPHCTOBYIOUH BifINOBIHAHA MOJLyllb, CHCTEMY MOKHA BUKOPH-
CTOBYBATH /I GY/lb-iKoro THIY pesepyapa. CcTema mae nes-
Huii “iaTenckr” — ii MOy aBTOMATHYHO 3tilCHIOIOTH Geanepep-
BHE 301paHHs i 06p06xy inpopmanii, ofep:kani 1ani nepeaoThCs
Ha CHCTEMHHI| KOMII'IOTEP 1 HA0YHO BiIOOPAKAIOTHCS Ha ApCILIE.
OGnajHaHHs II0CTA4al0Th y BHOYXOOE3NEYHOMY BHKOHAHHI, a
TAKOXK 3aXUIIEHO Bl arMocheprux BrUmBiB. JIo ciiiany cuctemu
TAaKOX BXOJMTh JaBay Temreparypu. TouwicTs BUMIpIOBaHHS PiB-
Hsl PIMHU cTaHOBUTE T 1 MM, a nipy Kanibpysanui 0,1 M.

YV pesepByapHuX mapkax HadTOHepeKauyBaNbHUX CTAHLiH s
BU3HAUCHHA DIBHS PifIUHM TAKOXK BUKOPHCTOBYIOTHCA —CHCTEMH
“COR-VOL” (Yropu.\nua) Tpunay jiie 32 TPUHIMIOM CITiAKyBa-
JILHOTO PeryioBanst i fae 3mory 3 Tounicrio + 1 MM Bu3HAuaTH
pisers pimunm B pesepsyapax. Kpim Toro, Moxua opepixysath
CHTHAJ TP JIOCATHCHHI PIMHOIO TPBOX JOBUILHUX IPOMDKHHX
piBHiB.

Jlist BU3HAUCHHS CEE/HIX 3HAYCHD TEMIEPATyp Ha(TH B pese-
PBYapi 3aCTOCOBYIOTH 1aBAY CEPE/HELOi TeMIIePaTyYPH.

Jlns curuanizauii BUHHKHEHHS IOXeKi pesepByapu oGnaHy-
10Th TEPMOJABAYAMM , HATPUKIIAL, THITY TPB-2.

3 MeTo10 3MenmenHs BTpar HadTH i HadTonpoxyKTiB y pesep-
Byapax yCTAHOBJIOKTb JIHCKH-BiIOHBadi. [xHs KOHCTpYKILis 110-
CHTb IPOCTA, A€ 3MOT'Y MOHTYBATH JIUCKH 03 3aCTOCYBAHHS BOT-
HEBHX POGIT.
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Mo miIrpiBaHHs  BUCOKOB SI3KHX uad)r 1 HAaQTONPOLYKTIB y
Pe3epBYapax 3aCTOCOBYIOTh MAPOMILrPiBAILINKH — 3MiHOBUKO-
Bi i cexuiiini. 3miloBHKOBI — Le chCTEMa 3 TOHKOCTiHHUX TPYO,
YKIQJIeHUX y BUIUIAL 3MiliKu Ha oropax GiLt qHa pesepeyapa, 1o
SAKUX TI0/1A€TECA TEIUIOHOCH. CeKWifiHi NapOMiLirPiBalbHAKH KOM-
MICKTYIOTh 3 OKPEMHX CTAaHJAPTHHX enemeHTiB. ITiirpisanbi
CNEMEHTH CTaHJAPTU30BAHI, KOKHMH CKIAJACThCA 3 HOTHPHOX
napanensHuX TpyO, KiHUi SKMX BBapeHi B KONEKTOP JiaMeTpOM
108 MM i goBKUHOKO 450 MM.

Jlisi 0CTyITy Ha NOKPIBIIO pe3epByapis BUKOPHCTOBYIOTh APa-
Ounn (maxrHi a0 Mapimesi).

KoskeH pesepByap MOKe MaTH iHIMBiTyanbHi cCHCTEMH 3axHc-
Ty Bix GaHCKABKH (3axucT Big OnuckaBku Moxke OyTH mepesba-
HeHHi i JUIT BCBOTO Pe3epBYapHOTO MapKy), a TAKOK CHCTEMH 3a-
3EMIICHHS i 3AXHCTY BiJ KOPO3IL.

Oco6muBocri obnazHanHs 3ai306eTOHHIX pe3epByapis, ropu-
SOHTANLHUX LHIIHJPHYHUX pe3epByapis Ta pesepsyapib iHIIHX
THIIB [TOB’532Hi 3 iXHIM KOHCTPYKTHBHHM BUKOHAHHSM.

PekomenioBanuii nepenik obnagHaHHs Ui pe3epByapiB pis-
HHX TUIIB HaBeeHuit B Tabnumi 4.13.
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MB 02070855-11336-2018
V]IK 622.692.4.052
63

3amaeponceno Buenoww Padow, ax nasuasmuii nocionux

O cmydenmis aungx nauazs axadis
(npomoron N 03/586 aid 30.05. 2018)

Penenzentu:

Benrepues 0. O. kauujar TeXHMHUX HAyK, TOUEHT Kadeapu
HadTorasosoi imkewnepii Ta Texnonoriit ITIBH3
“MixHapO/HHIT HAyKOBO-TEXHITHMH
yuiBepcurer imMeni akanemika IOpis Byras”

Slcnmi W, B. kanwiar TexHiTHEX HAYK, JOUCHT KadeapH
‘TpaHCHopTY Ta 30epiranns Hadyry i rasy Isaro-
DPaHKIBCHKOr0 HAI[IOHATLHOIO TEXHITHOTO
yHiBepcuTery HadyTH i Tasy

Jlicagpin B. L
JI 63 TIpoexryBanus exciuyaranisi 06’extis 3Gepiranns
uadru i napronponykrin: Hapuansuuii nocibuuk. [mns cryx.
sy, Haed. 3an.] /B. IL Jlicapin, H. B. Jliota - Isano-®paHKiBChK:
IOHTYHI, 2018- 269 c.

ISBN

V' HaBuanbHOMY NOCIOHMKY NOJAHO TEOPETHHHI OCHOBH,
JOBIIKOBI MaTepiald Ta NPUKIAAM PO3PAXYHKY OCHOBHHX
TEXHONOTIMHMX ~ TIpoUeCiB  mpuiiMamss,  30epirasds T
BifBaHT@KeHHA HadTH 1 HadTOMPOAYKTIB cnokmiBavaM. 3HauHy
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4.3 [puxaaan po3paxynKis

Hpukiaay 1. BusHAauNTH TOBIIMHY JIMCTIB TEPIIOTO MOSCY Bep-
THKATLHOTO CTAIIEBOTO pesepByapa HOMHaTHIM 0G'eMoM 5000
M’, BHCOTA KOTO CTAHOBHTS 12 M, jiameTp — 22,8M. Pescpyap
NPU3RAYCHNUI 1% 30EpiraHHSA ABTOGEH3MHY TYCTHHOW 740 KT/,
MakcuManbHUi Ha/UTITKOBUIA THCK y Ta30BOMY IPOCTOPI pe3sep-
Byapa 2000 Ila. Bicota nosica pesepByapa 1,5 M. Pospaxymiosuit
O CTHKOBIX 3BAPHIX 3’CHAHS Ha PO3TAT Aopisiioe 333 MIla.
3HaiiTi TakoxK (AKTHH HAPYKEHHS y METAN JUCTIE TepIIOro

nosicy pesepyapa.
Po3se’su30k. TOBUWHY CTIHKH meporo (HAHHIKYOro) mosica
PO3DAXOBYIOTE METO0M TOCTIOBHMX HAOMIGKEHE.

3a7A10THCA B MEPIIOMY HAGTIOKCHH] 8 o = 8 iy - [l pesepBy-
apa , fiameTp AKOTO fopiBHIOE 22,8 M, MiHIMATHHA TOBIIMHA CTi-
it 8 iy =7 nant (aGrmgs 4.3).

BHU3HAUACTHCA BIAICTAHD Bil HH3Y PO3PAXYHKOBOTO MOACA, Ha
il y CTIHIi BUHHKAE MAKCHMATHHE 3YCHILTA POSTATY,

y=0,6y05-22, 0 0,169 m.

Bemriuity PospAXyHKOBOTO 3yCHII POSTATY OGHHCTIOOTS 34
dopuystono (4.8), y il pospaxynose swatemmx rycrim nadTo-
MPOAYKTY MpHiiMAIOTS piBHim 950 K/,

T=05-228[1(12-0,169)950-9,81+1,2-2000] = 1284313 Ma-m.

OGHHCITIOIOTS YTOMHEHE 3HANCHHS TOBIIMHH CTHKI 32 $Op-
mymnoto (4.6)

5o 1284313 0,0064 ,

0,6-333-10°
Ae 0,6 — xoediutient ymos poGotn (taGmmys 4.1).
TlOpiBHIOIOTS 3HATCHAS § 13, .
SIKIO BHKOHYETBCS YMOBA [ —3,| <€ , 1ie & - 3a7ana TouHiCTS
OGHHCIICHB, 3HAUCHES TOBIHHN CTIHKH 320KPYLIIOETECS 10 Haii-
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GIMIKYOTO CTAHAAPTHOTO | PO3PaXyHOK 3aBepIIyETECA. SIKIIO yMO-
Ba He BUKOHYETLCH, TO TIPOBOIATH HACTYIIHE HAGMIDKEHHS, TIOUH-
HAIOTH 3 BU3HAUCHHA BEIITHA ) .

. SIKmo 8 <3pjy, TO GaKTHIHY TOBIIHY CTIHKE TpHitMalOTH
piBHOO ii MiHIMATEHOMY 3HAaY€HHIO BIQIIOBIIHO 10 HOPMATHBHHX
BIMOT.

BHKOHACTHCA HACTYTTHE HAGTUKCHHS IpH 3, = 6,4 MM.
OBUHCITIOOTE BETHIHHA

y=06y05-228-64-107 =062 m,
T =05-2281(1192-0,177)950-9,81+12-2000] = 1285056 Ia-m,

5= 128505 _ 0 60643,

0,6-333-10°

<0,0001.

Omske, TeOpETHYHE 3HAYCHHS TOBIIMHN CTIHKH MEPIIOTo Mosca
PBC-5000, 3maifieHe METOOM TOCITITOBHHX HAOMIKEHb, CTAHO-
BUTE 6,4 MM,

OCKiTbKI BOHA MEHIIA 32 MIHIMATEHO JONYCTHME 3HAUEHHS,
To paKTHYHA TOBIIAHA CTIHKY TPHIAMACTECA PIBHOKO 7 MM.

"ARAIOTTHI PO3PaXYHKE MOXHA BUKOHATH JULT PCUITH TIOACIE
pesepByapa (L€ IOUTBHO 3pOGHTH 3 BUKOPHCTAHHAM 0GUMCIIOBa-
NEHOI TexHiK).

3Ha0uM TOBIIHHY CTIHKH TEPIIOTO Tosica BEPTHKATLHOTO CTa-
NIeBOr0 pe3epByapa, BH3HAUAIOTH BIICTAHb, Ha AKiii ATOTH MaKcH-
MATEHI KiTbIEBi p = 0,169 M (7B, BrIIE).

BemmunHa  (DAKTHUHMX pO3PAXYHKOBMX KiTBHEBHX 3yCHIb
posTATY oGuHCTIOETECA 3a (opMynolo  (4.8), He BpAXOBYIOUM
Koe(illieHTiE MepeBaRTAKEHHA (y (OPMYIy MIICTABIAETECH TyC-
TuHA HAQTOMPO/YKTY, 1O 36epiracThes)

T =0,5-22,8[(12-0169)740-9,81+2000]=1001900 a-v.
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Buxopsman 3 dopmyma (4.4), o6umCcmIONOTECA (paKkTHUHI Ha-
HpYXCHHS, 10 BUHWKAIOTH Y IEPUIOMY TIOAICi peaepByapa

1001900
7.1073

Sy =143128566 Ila, G =143,1 MIla.

Tpuxaan 2. TligiGpatn muxansHy apMatypy Uit pesepeyapa
PBC-5000, a0 MpOAYKTHBHICTS 3aKa4yBaRA HAQTONPOAYKTY B
HbOTO 150 M/TOR, 3 BITata HAGTOPOLYKTY 3AfiCHIOETLCA 3 TpO-
aysrusiicrio 40 M*/ron. Tlokpisms pesepsyapa pospaxosaa ma
RammoBaii THoK 2200, Tla i Baxyym 250 Ta. Teomerpumit
06’eM pesepryapa 4866 M.

Po3p’s30K. Jlns mpaBUIIBHOT i GesmedHOT excrm)m-ranu Ha pe-
3cpBYapi Mepe0ATAIOTHC MeXaRIRTH AUXATLRM | rigpasTitamit
3aNI0GUKHMI KIIANARY, AKi TiAOUPAIOTHCA 32 MPOTYCKHOK 31ATHiC-
TI0 i MlepemazoM THCKIB. PO3PaxyHOK BEIYTS 3a hopmymam (4.9)-

4.12).
¢ szmmm,ua BUTpATA TA30TOBITPSHOI CyMimi BHACTIZOK
MOJKIHEOTO TIPOTPIBY FA30BOTO TIPOCTOPY

q= % 0,0013- 4866 =2,3- 107> v*/c=83,4 M*/roz.

SIKINO 3HEXTYBATH CKIAIOBUMH ¢y i ¢,y piBwsmHi (4.9), T0
BUTPATA Ta30MOBITPAHOT CyMilTi MpH 3anOBHEHHI pesepayapa Gye

CKJIalaTH
0, =150+83,4=233,4m/ron.

MakcuMaThHa BHTPATA Fa30MOBITPAROI CyMimmi MpH BAMOpO-
XHoHHi pesepByapa

P %0,008.4866 =1,4-107 s/c = 508 v/ron.

Butpara rasonositpasoi cymimi mpu Bimkauysaumi madyro-
HpOMYKTY 3 pesepsyapa

-90-
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0, =80+508 =588 /rox.

Ockimkn O, >0, , TO Kilanan BHOHPAETHCA 38 MPOTYKTHBHIC-
o0 Q, =588 m*/ron.

TlpuiiMaemo 710 BUKOHAHHS:

OfME MexaRiRHiT mxatBRRi KTanar THy HITKM-200;

ofE rifpasnikki xamsRwi Knanas KITT-200.

Texwiuna xapakrepucruka BuGpaHOi 3amOGIXHOI apmaTypu
maBezcHa y TabMHTAX 4.5 1 4.8.
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S BHYTPIITHBOCKJIAZICHKI TEXHOQJIOTTYHI
TPYBOIIPOBOJM I HACOCHI CTAHIII HA®TOBA3

5.1 3micT TexnoI0riuYHOro po3paxynKy TpyGonposogis

TIpoexryBaHHs TEXHONOMMHUX TPyGOIPOBOAIB CKaLiB HadTh
i HaprompostykTis BinOyBaeThes y TaKi CTa]

- CKIaJaHHsi TEHEPATLHOTO 1 TEXHOJOTYHOTO ILTaHy Tpy6o-

TPOBOJLIB;

- cknajianus npodinis Tpacu TpySonposozis;

- BUGIp JOLILHOrO JiameTpa TpYGOnpoBoOLiB;

- rigpaBtiMHmit PO3PaXYHOK TPYOOIPOBO/IB;

- MeXaH4HuI PO3PAXYHOK;

- BuGip 06naHAHHS /1A TIepeKauyBaHHs HATONPOLYKTIB.

Jlo cknany TexHomoriuHux Tpy6onpososis HadhTodas BXOJATE
auyrpim.ubocmaam,ni HadyTonpoayKTONpOBOAM, AeTani 3’¢l-
HaHHs, 3aNipHa, PEryioBaTbHA 3a1I06DKHa apMaTypa, By3iu 00ui-
Ky, cbmn;rpn Ta iHwe obnaxuanns. Kpim Toro, a naro6asi npo-
KIIAJAI0TECS TPYGOIPOBOM BOJONIOCTAYAHHS, KAHANI3ALL, TerIo-
MOCTAa4YaHHs 1 ra30HPOBOTH.

Texuonoriuna cxema cknajty HadpTonpoaykris mae 3abesneuy-
BATH NPOBE/ICHHA BCIX HCOOXIHUX Oneparii:

- BMHKaHHs i BUMHKaHH: Oy/Ib-SKOr0 HAcOCa, 3amipHOro opra-

H

JKTOUCHHS NIEBHOT AUHKY myﬁonpono,qy,

- B32EMO3aMIHHICTh HACOCIB U1 BIANOBIIHKX rpyn HadTONpPO-
ZyKTiB;

- ojiHO4AcHY POBOTY HEKINbKOX HACOCIB [UIsi BUKOHAHHS MCB-
HHX TEXHONOTTYHUX Omepalri:
- BUIIOPOXKHEHHS TPYGOIPOBO/IiB;
- 3ANIOBHEHHs BCMOKTYBAIILHO] JIiHii HACOCIB;
- 3an06iraHHs 3MimyBanHs HahTONPOAYKTIB i T.iH.

Kinekicts Tpy6onpoosis HaTo6a3n 3anexuTs Bif acopTuMe-
Hry HAQTONPOLYKTIB, HEOOXiAHOI MPONMYCKHOT 3/1aTHOCTI MpH-
fiMatHs 1 BIBAHTAKCHAS HAQTONPOYKTIB, OMIHOYACHOCTI TEXHO-
noriunux onepauiit. IIpu npoekTyBaHHi nependadaoTh BUKOPHC-
TaHHS OJIHOrO TPYOONPOBOIY [UIsl MEPEKadyBAHHS HHUM JCKLIBKOX
Mapok HaTOIPOYKTIB, O BXOASTH 10 CKJIajy oxuiel rpymu [1].

TeXHONOriYHA CXeMA HA3UBAETECA JABOTPYOHOK, KOIIH JI0 KO-
JKHOTO pesepByapa minBeneni msa Tpybomposoau. Ile no3Boisie
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