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BBenenue

Metoauueckoe mocobue paspaborano B pa3sutue mnosoxkenuit CII 30.13330.2016
«CHulI 2.04.01-85* BayTpeHHUI BOAOMPOBO/I ¥ KaHATU3AIMS 3TaHHI.

[Ipumenenne HacTOSIMMX METOAMYECKUX MAaTEpUAIOB JAacT IPOEKTUPOBILUKY
MEXaHU3M peaju3aluu TpeOOBaHUi, 3aJ10KEHHBIX B CTPOUTEIBHBIX HOPMaX U MpaBUiIax JJs
0oJiee rPaMOTHOIO M PALIMOHAIBHOTO MPOEKTUPOBAHUS.

[TocoOue MoAroTOBIEHO aBTOPCKUM KOJIEKTUBOM cOTpyAHHKOB OO0 «CanTexIIpoekTy:
k.T.H. AJS. IllapunoB (pykoBoauTenb palbOThl, TreHepanbHbld aupekTop OO0
«CanTexIIpoekr»), unxxenep A.C. borauenkoBa, unxenep H.A. AnexcanpoBud, UHKEHED
A.A. Bapnamos, unxxenep U.Jl. MoHacThIpEHKO.



1 Oo6aacTh NpUMeEeHEeHUS

HaCTOHHlaSI MCTOAUKA PACIPOCTPAHACTCA HAa IPOCKTUPOBAHHNC BHYTPCHHUX CHUCTCM
X0JIOAHOI'O M TOopAYCTo XO351FICTBGHHO-HPITL€BOFO, XOBHﬁCTBCHHO-HpOTI/IBOHO)KapHOFO
BOI[OCHa6)K€HI/I51, X03SICTBEHHO-OBITOBOM KaHaJIn3alluh, BHYTPCHHCIO BOIJOCTOKA B
CTPOAIIUXCA U PCKOHCTPYHUPYCMBIX KUJIBIX, ITIPOU3BOACTBCHHLBIX, O6HI€CTBCHHBIX 3JaHUAX U
INOMCIICHUAX, B TOM YHCJIC MHOFO(l)YHKHI/IOHaJ'IBHBIX.

2 HopMaTuBHBIE CCHUIKH

I'OCT 10704-76 TpyObl cTanpHBIE ANEKTPOCBAPHBIE MPSAMOIIOBHBIE. COpTaMEHT.

I'OCT 12.1.003-83 CuctemMa ctannaptoB 0e3omacHocTH Tpyaa. [lym. OOuue
TpeboBaHMs 0€30MMACHOCTH.

I'OCT 17.1.2.03-90 Oxpana npuposl. 'mapochepa. Kputepuu u nokazarenu
KaueCTBa BO/IbI 111 OPOIIICHHUSI.

I'OCT 19681-94 Apmarypa canuTapHO-TeXHHUYECKast BogopazoopHas. OOmrue
TEXHUYECKUE YCIIOBHUS.

I'OCT 22689.2-89 TpyObl OJMUATUICHOBBIC KAaHAIU3AIMOHHBIE U ()aCOHHBIC YACTH K
HuM. KoHCTpyKIHns.

I'OCT 286-82 Tpy0O»nl kepamMuuecKre KaHATH3AMOHHBIEC. TeXHUYECKUE YCIOBUSI.
I'OCT 3262 TpyOsl cTalibHbIE BOJIOTa30ITPOBOIHBIE.

I'OCT P 50193.1 U3mepeHue pacxoia BOAbI B 3aKPHIThIX KaHanax. CueTunku
XOJIOJTHOW MTUTHEBOM BOBI. TexHHUECKHE TPeOOBAHUS.

I'OCT P 51232-98 Bona nutkeBasi. O0mue TpeOoBaHUs K OPTaHU3aAIluU U METOJIaM
KOHTPOJIST KaueCTBa.

I'OCT P 52134-2003 TpyObl HarOpHBIE U3 TEPMOILJIACTOB U COSUHUTEIbHBIC JIeTaU
K HUM JIJIs1 CUCTEM BOJIOCHA0XKEHHS U oToTuieHHs. OOIre TEXHUUYECKUE YCIOBUSI.

I'OCT P 52318 TpyObl MeHBIE KPYTIIOTO CEUCHUS JIJIsl BOJBI U ra3a. TexHu4yeckue
YCIIOBUSI.

I'OCT 6942-98 TpyOsl uyryHHbIC KaHATU3AIMOHHBIE U (haCOHHBIC YACTH K HUM.
TexHuyeckue ycioBus

I'OCT 8894-86 TpyObl cTeksIHHBIE B (PACOHHBIC YaCTH K HUM. TeXHUYECKHE
yCIIOBUSL.



I'OCT 9941-81 TpyOs1 OeciIoBHBIE XOJIOIHO- U TEII0Ae(POPMUPOBAHHBIE U3
KOPPO3UOHHO-CTOMKOM CTANIA. T€XHUYECKUE YCIOBUS.

CII 10.13130.2009 Cucremsl mpOTUBOIIOKAPHOM 3aIUTHl. BHyTpeHHUI
IPOTUBOIOXKAPHBINA BOIONPOBOA. TpeboBaHus MokapHOii 0€30MaCHOCTH.

CIT 118.13330.2012 CHulI 31-06-2009 O61iecTBeHHBIE 3/1aHUS U COOPYKEHUS.

CI130.13330.2016 CHulI 2.04.01-85* BayTpenHui1 BOAONPOBO U KaHATU3AIIHS
3aHUM.

CII31.13330.2012 CHuII 2.04.02-84* BonocHa0Oxxenue. HapykHble ceTH u
COOPY KEHHUSI.

CII132.13330.2012 CHulI 2.04.03-85 Kananuzanus. Hapy:XHble CETH U COOPYKEHUS.

CIT 40-107-2003 [IpoexTrpoBaHNe, MOHTAX U IKCILTyaTallls CUCTEM BHYTPCHHEH
KaHaJU3alUu U3 MOJIUIPONUIEHOBBIX TPYO.

CIT144.13330.2011 CHulI 2.09.04-87 AnMUHUCTpaTUBHbBIC U OBITOBBIC 3/JaHUS;

CII150.13330.2012 TemuoBas 3amura 3qaHui. AktyannsnpoBanHas penakuns CHull
23-02-2003.

CII 54.13330.2016 CHulI 31-01-2003 3ganus xuible MHOTOKBapTUPHBIE.
CII 55.13330.2016 CHulI 31-02-2001 [doma >xusibie OJJHOKBApTUPHBIE.
CII 56.13330.2011 CHulI 31-03-2001 ITpousBoacTBEHHBIE 31aHUSI.

CIT 61.13330.2012 CHwuII 41-03-2003 TemoBasi u30Js111si 000pyA0BaHUS U
TpyOOTIPOBOIOB.

CII 73.13330.2012 CHulI 3.05.01-85* BHyTpeHHUE CaHUTApPHO-TEXHUUECKUE
CHCTEMBI 3aHUMN.

CanlluH 2.2.2/2.4.1340-03 I'uruennyeckue TpeOOBaHMS K IEPCOHATLHBIM
AJICKTPOHHO-BBIYUCIUTEIFHBIM MAIIMHAM W OpTaHU3AIMH paOOThI



3  YciaoBHbIe 0003HAYEHUS U COKPALIIEHNS

CumBon HanmenoBanne Enunnna
M3MEpEeHUs
q MaxkcumanbHbIi CEKyHIHBINA PACXOM BOJBI n/c
qtOt MakcuManbHBIN CEKYHIHBIN 00U pacXo1 BOABI XOJIIOIHOW U Topsiueit a/c
q h MaxkcumanbHbli CEKyHAHBIA PACX0 BOJBI Fopsyeit a/c
q° MaxkcumanbHbli CEKYHAHBIA PACXOA BOJBI XOJOIHOU n/c
dhr MakcruManbHBII 4aCOBOM pacxo BOZbI M/a
q%"rt MakcruManbHBIN 4aCOBOM OOIIUH pacXo BOABI XOJIOJHON U Tropsiueit M4
q}ﬁr MaxkcumanbHbIli 4aCOBOU Pacxo BOJbI ropsyei M>/a
Ahr MakcumanbHBII YaCOBOM Pacxo/ BOIbI XOJI0AHON Mg
qr Cpennuii 9acoBOM pacxo.l BOIBI M/a
gt Cpenuuii 4acoBOM 0OLIMI PacX0 BOABI XOJIOIHOM U ropsyei Mg
= = = 3
qh Cpennuii 4acoBOW pacxoJ] BOAbI ropsiueit M°/q
q% Cpennuil 4acoBOM pacxo BOAbI XOJIOIHOM M/d
Q CyTO4HBII pacxo BOIbI M3/CYT
Q" CyTOouHBIH 00IHN PacXo]] BOABI XOJIOAHON U ropsae M/cyT
P = =
Q CyTO4HBIH pacxo BObI TopsAyeit M/cyT
Q° CyTOYHBIH pacxo;] BOJbI XOJIOTHON M3/cyT
P BeposTHOCTD NeHCTBHS CAHUTAPHO-TEXHUYECKUX MPHOOPOB
ptot BeposTHOCTD AeHCTBHSI CAHUTAPHO-TEXHUYECKUX IPUOOPOB IPH 0OLIEM Pacxoie BOAb
XOJIOJIHOW U ropsAYeid Ha y4acTKax CeTH
ph BeposiTHOCTD AeHCTBHS CAaHUTAPHO-TEXHUUIECKUX MPUOOPOB MPH PACcX0/ie BObI
ropsiuey Ha y4acTKax CeTH
p¢ BeposTHOCTD NeHCTBHSI CAHUTAPHO-TEXHUYECKUX MPHOOPOB IPH Pacxoie BOIBI
XOJIOJIHOW Ha y4acTKaX CEeTU
Qhru Hopma pacxoa Bozibl B yac HauOOJIBbIIEro0 BoJOpa3dopa 1
qg)rtu Hopma pacxoza Bojbl 0011as B 4ac HauOOJIbIIEro BoA0pa30opa o0Iast X0J0{HOH U hi§
ropsuen
q%r u Hopwma pacxosa Bojibl B yac HanOOJBILETO BOIOpa300pa ropsiaeit 1
Ahru Hopma pacxoza Bojibl B 4ac HauOOJIBIIIETO BOAOPa300pa XOJIOIHOM b}
U KonngectBo norpeduteneit uiau 010/ HA MPEINPUSTAN OOIECTBEHHOTO TTHTAHHS YeJr/ T
do Pacxon Bogpl caHUTApHO-TEXHUUECKUM MTPUOOPOM CEKYHIHBIH n/c
qlot OO0mwmii pacxon BOJIbI CAHUTAPHO-TEXHUYECKUM MPHUOOPOM CEKYHIHBINH XOJIOJHOHN 1 n/c
ropsiaei
qg Pacxon BoaBI CAaHUTapHO-TEXHUYECKUM MTPHOOPOM CEKYHIHBIA ropsaen n/c
qs Pacxon BoabI CAHUTapHO-TEXHUYECKUM MPHUOOPOM CEKYHIHBIN XOJIOJHOM n/c
N KonnvecTBo caHMTapHO-TEXHUYECKUX MPHOOPOB HA y4acTKe CETH T
a Koadduument amnst pacuera ceKyHIHOTO pacxo/ia BOAbI — ONPEACISIETCS 110

IPWIOKEHUIO b




CuMBoOII HaumenoBanue Enunuia
U3MepEeHust
atot Koaddunment amst pacuera CeKyHIHOTO pacxo/ia BOABI OOIIHIA XOJIOTHON U TopsTIe
ol Koaddumment mist pacyera ceKyHIHOTO pacxo/ia BOABI ropsiueit
a‘ Koaddumment mist pacyera ceKyHIHOTO pacxo/ia BOABI XOJIOAHOM
Py BeposTHOCTD NCTIONB30BaHKS CAHUTAPHO-TEXHUIECKUX IPUOOPOB B TEUEHHUE Yaca
piot BeposTHOCTh NCTIONB30BaHKS CAHUTAPHO-TEXHUYECKUX IPUOOPOB B TEUEHHUE Yaca
o0m1asi  XOJIOJHOMW U ropsiueii BOJBI
pﬁlr BeposTHOCTD HCTIONB30BaHUsI CAHUTAPHO-TEXHUYECKUX MTPUOOPOB B TEUCHHUE Yaca
ropsiueil Bojbl
Ps, BeposTHOCTb NCTIONB30BaHKS CAHUTAPHO-TEXHUIECKUX IPUOOPOB B TEUEHHUE Yaca
XOJIOJHOU BOJIBI
dohr Pacxon BoaBI caHUTapHO-TEXHUYECKUM IPHOOPOM H4aCOBOM n/q
QoL Pacxox Boap! 001IuMil caHUTAPHO-TEXHUUYECKHUM MTPUOOPOM YaCOBOH XOJOJHOM 1 n/q
ropsyein
qghr Pacxop BOJBI CAaHUTApHO-TEXHUYECKUM MTPHOOPOM YacOBOM Tropsaeit /9
ds hr Pacxon Boapl CaHUTAPHO-TEXHUYECKUM MPHOOPOM YaCOBOW XOJIOTHON n/q
Opr Koaddurment i1 onpenereHus 4acoBOr0 pacxo/ia BOIbI
oot Koaddumment aist onpeneneHns 9acoBOTO pacxo/ia BOIbI OO XOJIOTHON U
ropsyein
aﬂr Koaddumment mist onpeneneHust 4acoOBOro pacxo/ia BOAbI FOpsiueit
o Koaddumment a1 onpeneneHus 4acoBOro pacxoia BoJIbl XOJI0THON
Qu.m Hopwma pacxozna Bozibl B CyTKH €O CPEJHUM 32 F0Jl BOZOIOTPEOICHUEM 1
qtol Hopwma pacxona Bozs! 001I1ast B CyTKH CO CPEIHUM 32 TOJI BOJOTIOTPEOICHIEM hi§
XOJIOJIHOM U Tropsayei
qt . Hopwma pacxosa BoJibl B CyTKH CO CPEJIHUM 3a IO/l BOJIOTIOTPEOIGHUEM TOpsTYeH b
q%.m Hopwma pacxosa BoJbI B CYTKH CO CPEHUM 32 I'0Jl BOJONOTPEOICHUEM XOIOTHON b
T Ilepuon BogonoTpediaeHns 00bEKTOM 32 CYyTKH, CMEHY q
Qh Pacxon Tenia asst npUroToBICHUS TOpsYei BOJABI B TEUEHUE CPEIHETO Jaca kBt
Qh. Pacxon Teruia B TedeHHe yaca ¢ MaKCUMAaJIbHBIM BOJIOTIOTpeOIeHHEM kBT
th TemnepaTypa ropsiueii Bojibl °c
t€ TemrmepaTypa X0JIOIHOU BOJIBI °c
Qht TemnoBeie notepu Tpydonposoxamu cuctemsl ' BC kBT
Ucyr KonngecTBo peann3oBaHHBIX 0101 B CYTKH B 3aBEICHHUSIX OOLIECTBEHHOTO MUTAHUS T
n KommaecTBo mocagouHbBIX MECT B 3aBEJCHHSIX OOIIECTBEHHOTO TUTAHUS It
m KommuaecTBo mocagok B 3aBeI€HUAX OOIECTBEHHOTO MMUTAHUS T
U} Koadduument HepaBHOMEPHOCTH NOCAIOK HA IPOTSHKEHUH JHS B 3aBEACHUSIX
00IIECTBEHHOTO TUTAHMS
M, KosuuecTBo paboTaromunx 0JJHOBPEMEHHO AYIICH T
Ney KonndecTBo cMeH Ha TIpeNnpUsTHI cM
dimin MuHUMaNbHBI BHYTPEHHHUH JHaMeTp TPyOOIIpoBOAa pacueTHBIN M
L JimHa pacdeTHOro y4acTka TpyOoonpoBoaa M




CuMBoOII HaumenoBanue Enunuia
WM3MEpEeHMs
\4 CKopocTh IOTOKA BOJBI M/c
Dy Huametp TpyOONpoBoOa YCIOBHBIN MM
D Huamertp TpyOOnpoBoIa HapyKHBIH MM
d Huametp TpyOompoBoa BHYTPEHHHHA MM
Doy Huametp TpyOompoBoga HapyKHBIH MM
dop Huametp TpyOompoBoa BHYTPEHHHHA MM
\Y KunemaTtnueckas BA3KOCTb )KHJIKOCTH m°/c
A KoaddunueHt rugpaBiuaeckoro TpeHus
h; JluneiiHbIe TOTEpH IaBJICHUS B TPyOOTIPOBOIE M
Yckopenne CBOOOTHOTO MMaIeHUS m/c’
" [lotepu Harmopa MecTHBIE HA 00OPYIOBAHUA U SJIEMEHTaX M
1S KoadduimeHT MecTHOTO COPOTHBIICHHS dIIEMEHTA
Vep CpenHsist CKOPOCTb IMOTOKA KHUJIKOCTH m/c
dn Pacxon mpuToka BOABI B DIIEMEHT n/c
Vi CKOpOCTh IPUTOKA BOABI B 3JIEMEHT Mm/c
do Pacxon Boapl B OOKOBOM OTBETBIICHHH 3JIEMEHTA n/c
Vo CKopoCTb BOJIbI B OOKOBOM OTBETBIICHUU 3JIEMEHTA m/c
Kys [IponyckHast CIOCOOHOCTH U3IEIHsI IIPH NIepernaje naBicHus 10ap Mg
Pe; CraThyeckoe IaBJIeHUE MlIla
P, IlonHOE naBiaeHUE MIla
h,p N30bITOUHBII HAMTOP /7151 KOMIICHCAIMN AuadparMoit Mlla
do Hduametp oTBepcTrs Auadparmbl MM
Hp PacueTHbIil HaNOp HACOCHOM CTaHIIMU MIla
Hgeom I'eomeTpuyeckast BRICOTA OT HOIKIFOYEHHUS K HAPY>KHOU CETH JI0 JTUKTYFOIIEr0 M
CaHUTAPHO- TEXHHUUYECKOTO Mprbopa
Hitot ITotepu B BOOOIIPOBONHOM CETH JIMHEHHBIE, MECTHBIE M
Hs CBOOOIHBIN HAMOP Y TUKTYIOIIET0 CAHUTAPHO-TEXHUUECKOT0 Mpruoopa M
Hg MuHuManbHbIM rapaHTUPOBAHHBIN HAMIOP B HAPYKHOW BOJOIPOBOJHON CETH M
Zs OTMeTKa B TOUKE NMOAKIIIOUEHMS] K HAPYKHOW BOJIOIPOBOJHOMN CETH M
Znn. OTMeTKa IUKTYIOMIETO CAHUTAPHO-TEXHUIECKOT0 Iprdopa M
Heqy IloTepu Hamopa B cueTyuke M
S I'mnpaBnryeckoe CONMPOTUBIICHNE CUETYHKA M/(M /)
max Pacxon cueTunka 1o nacnopTy npu JaBieHuu 10ap M/
dey Hduametp cueTunka MM
Re Yucio PeliHonbaca




HUMBOJI anMEHOBaHUE JUHALA
C H E
U3MepEeHust
Nu Kpurepuii Hyccenpra
Pr Kputepnii [lpanans
Ogy KoadduuuenT TennooTnauu oT ;KUAKOCTH K CTalIbHOU TpyOe Br/m* C
A KoaddutmenT TermonpoBofHOCTH BOIBI TIPH 3aJaHHON TeMIIepaTrype Bt/™m °C
Rey TepMudeckoe COMPOTUBIEHUE OT )KUIKOCTH K BHYTPEHHEH MTOBEPXHOCTH TPYOBI M °C/Brt
Rex Tepmuueckoe CONPOTUBICHUE OrPAKIAIOLIETO CIOS M °C/Br
Acn KoaddurueHT TermonpoBogHOCTH OrPaXkIAIONIeTro CI0s Bt/m °C
D, HapyxHbiii iuamMeTp orpa)Iaromero ciaos MM
de, BHyTpeHHUI AMaMeTp OrpakIaroIero ciaost MM
Ruap Tepmuueckoe CONPOTUBICHUE HAPY>KHOTO CIOS M °C/Br
Auap Koa¢umment TennonpoBogHOCTH TOKPOBHOTO CIIOSI Bt/m °C
+
K Koaddumment Temnonepenaun Bt/m™ C
Q?; TemmonoTepy pacyeTHOTO y4acTka TpyOOoIpoBoia kBT
t? TemnepaTypa Bo3ayXa B IOMEILEHUT °C
T; HauanbHas TeMneparypa BoIpl y4acTKa TpyOomnpoBoaa °C
T Koneunas TemriepaTypa BoJbl y4acTka TpyOOnpoBoaa °C
2
Acn Tonmuna cios MM
Qht Temnonorepu Tpyoonposoaa cuctemsl [ BC nogatommx T3 kBT
Qy HupxynsamuonHsli pacxon cucteMsl ' BC n/c
Q%z Temnonorepu Tpyoonposoaa cucrems! I BC nogarouux T4 kBT
Teum Temneparypa cMelleHHs] TOTOKOB BOJbI °C
Ky [MpomyckHast cHOCOOHOCTH TPYOOIIPOBOTHON apMaTyphl M/a
hgy [ToTepst Hamopa 6aIaHCUPOBOYHOTO KIIAallaHa M
q® MaxkcuMasbHBIA Pacxo/l CTOKOB ISl KAaHAJIH3ALMOHHOTO CTOSIKA n/c
st MakcuMasbHBIH PacXo CTOKa OT CAHUTAPHOTO MPUO0Opa ¢ MAaKCUMAaJIbHBIM n/c
BOJIOOTBEJICHHEM
dors JMaMEeTp OTBETBIICHHS OT KaHAJTM3AIMOHHOTO CTOSKA MM
h, BricoTa ruapo3aTBopa caHUTapHOTO proOopa M
Lpcr Pabouyas BeIcOTa KaHATM3ALUOHHOTO CTOSIKA M
Ap PaspexxeHrie B BEHTWIINPYEMOM KaHAITHM3AIHOHHOM CTOSIKE MM
Q. Pacxo Bo3/1yxa HHXKEKTUPYEMOTO CTOKOM B KaHAIN3AI[MOHHBIH CTOSIK M/c
W [Tnomaap KUBOTO ceUeHUs TPYOBI M’
Vem CKOpOCTb BO3/IyILIHON CMECH
qst MaxkcuMasbHBIH Pacxo B TOPU30HTAIEHOM YYaCTKE CETH n/c
q3? MakcruManbHBII pacxo/1 CTOKAa OT CAHUTAPHOTO MPHOOpa C MaKCHMATbHBIM n/c

BOJOHAIOJHEHUEM
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CuMBoOII HaumenoBanue Enunuia
WM3MEpEeHMs

K, KoadduinmeHT KOppeKTUPOBKH CTOKA MO JITHHE TOPU3OHTAILHOTO TPYOOIPOBOIA

F [Tmomane M

d20 HNHTEHCUBHOCTH IOk ¢ 1 ra mpoIoIKUTEILHOCTHIO 20 MUH. n/c

Js MHTEHCHUBHOCTS HOXKS C 1 Ta IPOIOIDKUTETFHOCTHIO 5 MUH. n/c

R T'mapaBnrueckuid paanyc NOTOKa M

X CMOYEHHBIH MTepuMeTp TPyOOIIpoBoIa M

Vep.o,3 CpenHsisi CKOPOCTh TEUCHHS KHUJAKOCTH MPH HaroHeHnH 0,3 M/c
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4  OOmue TpedOBaHMS

CuctemMpl XO3SHUCTBEHHO—TIMTHEBOTO XOJOJHOTO M TOPSYETO0 BOJOCHAOXKECHUS
JOJDKHBI 00ecrneunBarh IMoAady BOJBI (Pacxo[), COOTBETCTBYIOIIYIO PACUETHOMY YHCITY
BOJONOTpeOUTENEH WM YCTAHOBJICHHBIX CAHUTAPHO-TEXHUYECKUX MTPUOOPOB.

Cucremsl BHYTpCHHCﬁ X03SICTBEHHO-OBITOBOM KaHaJIn3allu1 JOJIKHBI o0ecrneyrBaTh
OTBOJ, BOJBI, COOTBCTCTBYIOHICﬁ PaCUCTHOMY quci1y BOI[OHOTpe6I/ITCJIeI‘/’I 0051
YCTAaHOBJICHHBIX CAHUTAPHO-TCXHUYICCKUX HpI/I60p0B.

BuyTpenHue BOJOCTOKM JOKHBI 00€CHEUMBATH OTBOJ JIOKACBBIX U TajbIX BOJ C
KPOBEJIb 3[IaHUM U COOPYKECHUU.

[Ipu npoeKkTHpOBaHUU THUAPABIMYECKUI pacyeT, BbIOOpP OOOpYyJOBaHMS, pacyeT
TEIUIOBBIX HArpy30K JUIs TPUTOTOBJICHUS TOpsiueld BOJbI, COCTaBlieHHE OanaHca
BOJIONOTPEOJICHUS U BOJOOTBEACHUS JOJKHBI OBITH ONPE/IEIECHBI PAaCYUETHBIE PACXObl BOJIBI:

( — MaKCUMaJIbHBII CEKYHIHBIA PacXo]l BOJbI, JI/C;
Ohr — MAKCHUMAaJIbHBIN YaCOBOM pacxo BOJBIL, M/
O — Cpe/IHMil YaCOBOI PACX0J BOBI, M /4;

Q — CyTOUHBIH pacxoj1 BOAbI, M3/CyYT.

5 IIpumepsl BbINOJHEHHUS pacyeTa pacxo10B BOAONOTPeOIeHUs IJIA
KMJIOTO0 [10Ma, KWJIOTO J0MAa €O BCTPOCHHBIMHM IOMEILIEHUSAMH, OH3HeC
LHEHTPAa, TOProBOr0 LEHTPAa, CIHOPTHBHOI0 KOMILJIEKCA, MPOMbIIIJIEHHOTO
npeanpusTUs

5.1 Ilpumep BBHINOJHEHHUS pacyeTa Ppacxoga BOJAONOTpPeOdJeHUsT s
JKMJIOTO I0MA

I/ICXOI[HI)IG JaHHBIC ]I pacyecTa.

Jlyist pacueTa PUHSAT MHOTOKBAPTUPHBIA 16-3TaKHBIN 3-CEKITMOHHBIA KUJIOU JIOM,
PaCIION0KEHHBIN BO 2-i CTPOUTEIBHO-KIIMMATUYECKON 30HE.

KonugectBo kBapTup — 288.
KonnuectBo xuresneit, yen. — 864.
KommuaectBo mpuOOpOB M1 X0I0IHOM BOJIBI, mT. — 1152,

JUISl TOpsiueld BOJIbI, 1T, — 864.
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JlaHHBIE IO OJTHOW KBapTHUPE:

KomnuecTBo xurenei, uei. — 3.

KonuuecTBo caH.—TeXHUUYECKUX TIPUOOPOB, ISl XOJIOJHOU BOJIBI, IIT. — 4,
JUTSI TOPSTYEH BOJBI, TIT. — 3.

KBaptupa o6opynoBaHa caHUTapHO-TEXHUYECKUMU ITPUOOPAMHU:

— CMECHUTEINb I KyXOHHON MOWKH.

— CMECHUTEJD I BaHHBI JuTHHOU 1700 MM.

— CMECHUTEIIb JIJIsl YMBbIBAJIbHUKA.

— KpaH JIJIsl yHUTa3a CO CMBIBHBIM Oa4KOM.

Tabnuna 1 — XapakrepucTuka norpedutesneit, 00CiIyKuBaeMbIX CUCTEMaMHU XOJIOJTHOTO,
ropsiuero BOJOCHA0XKEHUS U KaHAJIM3AIH, PACCYUTHIBAEMOTO 3aHUS

Hopwma pacxona Boabl, 1
Pacxon Bozbl
B CYTKH CO CPEIHUM 32 B 94ac HauOOJIBILETO
pubopoMm, J1/c (J1/49)
> roJI BOAONOTpeOIeHHEM BOJIOIOTPEOIICHUSI
=
= 5
= s | 2 2 | 2|3 o2 | 2| = z
8| E © o £ © o S 2,
) 5 ! 11 = Jl 11 T o
ZoF | s = - -~ s = - - g -
A 0 < = = S o =
=] = al 22 = e g = 2 =
3 = =) (o9 a IS = o S & =
= o] m 3 = = m 3 = = 2 &
= .E- IS = - = 2 & - = g =
[Totpeburenu o —&é = 2 ‘§ 5 = 2 ’§ 5 =l °
b= 2 = g & g g = 5 g =
S =21 8 & & 2 & 5 S g
=g o [ — o = —~ >‘2
=
g =
§ =
= c ,h
2 gtet 40,40,
] tot h h tot h h 0o [4 )
= du,m Qum Qum Ahru Ahru | Qhru ( tot (qO.hT ’
do,nr n
QO,hr
JKwiible 30aHUs ¢ BaHHAMU JJIMHOM 1 0,3 0,2
1,15 250 85 100 15,6 8,5 10 ' !
6osiee 1500-1700 mm KUTENb (300) (200)

BeposTHOCTh EeWCTBHS CAaHUTAPHO-TEXHUUYECKUX MPUOOPOB HA ydacTKaxX CETU TPH
OJIMHAKOBBIX BOAOMOTPEOUTENSAX B 37JaHUU (3[IaHUSX) HIIM COOPY>KEHUH (COOPYKEHUSIX):

_ th,u U .
3600q, N’

rae:
P — BeposITHOCTH IEUCTBHSI CAHUTAPHO-TEXHUUYECKUX MTPUOOPOB HA yUaCTKAX CETH;

Oy — HOpMa pacxoia BOABI B 4Yac HAWOOJBLIEr0 BOJIOMOTPEONICHUS, T —

13



ONPEIENSAETCS N0 MPUIOKEHUIO A;
U — xonu4ecTBO BOIONOTpeOUTENEH, el;
Jo — CEKYHAHBIN pacxo]] BOJIbI IPUOOPOM, JI/C — OIPEIEISETCS 110 NPUIIOKEHHIO A;
N — KOJIM4€eCTBO CAHUTAPHBIX NPHUOOPOB HA YYACTKE CETH, IIT.

o tot o
BeposATHOCTh JEHCTBHS CAHMTAPHO-TEXHUYECKUX IPUOOpoB P 06mias mis ropsdeit
Y XOJIOJTHOM BOJBL:

ptot _ 156 x 864 00108
" 3600%0,3%x1152 ’

NPt = 1152 x 0,0108 = 12,48; a*°' = 4,877.
BepOsITHOCTb JeHCTBHS CAaHUTAPHO-TEXHIUECKUX IPH60poB P" ropsiueil Bogsr:

8,5 x 864

ph =
3600 X 0,2 X 864

= 0,0118;

NP" = 864 x 0,0118 = 10,2; o = 4,185.
BeposTHOCTD IeHCTBHSI CAHUTAPHO-TEXHUYECKHX MTPUOOPOB P® X0101HOM BOIBI

7,1 X 864

P =
3600 x 0,2 x 1152

= 0,0074;

NP¢ = 1152 x 0,0074 = 8,55; o¢ = 3,707.

Jlns pacuera CEKYHJIHOTO pacxojia He0OXOJIUMO OMNpeneuTh KOd(PPUIIUEHT o — IO
npwioxkeHuto b, B 3aBucumoctu ot kosmdectBa mprubopoB N 1 BeposTHOCTH uX neicTBus P.

MakcuMallbHBIM CEKYHIHBIH pacxoJl BOJBI HAa PAacCUYCTHOM YYacTKE CETH, OOIIWH,
ropsiuei u X0JI0HOM, JI/C:

q=5q
MakcumanbHbIN CEKYHIHBIA PACX0[ BOJIbI qtOt OOILMIA:
g™t = 5qi°tatot = 5 x 0,3 x 4,877 = 7,32 1/c.
MaxkcumanbHbIi CEKYHIHBIN PacXo BOABI qh ropsiuei:
q® =5qha =5x 0,2 x 4,185 = 4,19 a/c.

MakcumanbHbIN CEKYHIHBIA PACX0[ BOJIbI qC XOJIOJHOM:

14



q° =5q5a“=5x0,2x3,707 = 3,68 s1/c.

BepO}ITHOCTL HCIIOJIBb30BaHUA CAHUTAPHO-TEXHUYCCKUX HpI/I60pOB B TCUYCHHE Yaca.

3600P q,
hr = )
qo,hr
rae.
Phr — BCPOATHOCTD UCITIOJIb30BAHUA CAHUTAPHO-TCXHUYICCKHUX HpI/I60p0B;

Johr — YACOBOM pacXo]T BOABI TPHOOPOM, JI/9 — OTIPEIETAETCS IO MPUITIOKECHUTO A.

tot
BepoATHOCTh HCIIONB30BAHUS CAHMTAPHO-TEXHMYECKUX IPUOOPOB Pp o, oOmas
XOJIOAHOW U TOPSIYEH:

. 3600 x0,0108 x 0,3
piot = 200 = 0,039;

NPt = 1152 X 0,039 = 44,9; afo' = 13,1.
BeposTHOCTh MCHIOJIb30BAHMS CAHUTAPHO-TEXHUUECKUX TPUOOPOB Pr, ropsYeH:

3600 0,0118 x 0,2
hr = 200

= 0,043;

NP = 864 x 0,043 = 36,72; af, = 11,13.
BeposaTHOCTh MCTIOIB30BAHUS CAHUTAPHO-TEXHUYECKUX HpH60p0B Phrc, XOJIOTHOM:

. _ 3600 x0,0074 x 0,2
hr = 200

= 0,027;

NPy, = 1152 % 0,027 = 30,7; ap, = 9,65.

Jlns pacdera 4YacoBOro pacxoja HEOOXOIUMO ONpeneIuTb KOIDOHUIIUSHT Oy,
OTlpeeNsiIeMbIi 110 NpuiiokeHWt0 b B 3aBucuMoctu OT KojudecTBa mpubopoB N u
BEPOSITHOCTU UX ACUCTBHUS Py,

MakcumanbHbI YaCOBOW PACXO0J BOJIBI, Mo/

Uhr = 5qO,hrO(hr'

MakcumanbHbIN YaCOBOM PACX0 BOJIbI thtOt 0oOIIHH:

gt = 0,005 x 300 x 13,1 = 19,7 M3 /.
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MaKcHMATbHbIH YaCOBOM PacXol BOBI Gy, OOLIHiA:
qk. = 0,005 x 200 x 11,13 = 11,1 M3 /u.
MaxkcuMabHBIN 9aCOBOM pacxo BOIBI O, OOLIMIL:
gt = 0,005 x 200 X 9,65 = 9,6 M3 /4,

CyTouHBI pacxoja BOJbI Ha XO3SHCTBEHHO—TMUTHEBBIC HYKIbI, OOIIMA, TOpsSYel U
o 3 .
XOJIOJHOU, M™/CYT:

> qum U
Q= 1000

rae qum — HOpMa pacxoja BOJbl B CYTKM CO CPEJIHHUM 3a TOJ BOAOINOTpEOJIEHUEM, J1 —
ONPEAEIISIETCS IO IPUIIOKEHHIO A.

250 X 864
tot _ — 3 .
1000 216,0,m°/cyT;
h _85><864_734 3 eyt
~ 1000 _ OHM/OT
o _le5x864_ y
~ 1000 _ eoM/OT

CpenHuii 4aCOBOM pacxo]1 BOABI 3a meproj] (CyTKH, CMEHa), M/ — BOJIOTIOTPEOICHUS
ompenensieTcs mo Gopmyie:

rae T — mepuoa BogonorpeOieHus 3a (CyTKH, CMeHY), 4 — IPUHIUMAETCS 10 TEXHHYECKOMY
3a1aHUI0 HA IPOEKTUPOBAHUE.

_ 216

tot _ — 3 .
qT 24 9IO)M /"I;
73,4
h _ R 3 .
qr = e 3,1, mM°/u;
1426 o
qT— 24 =9,7,M" /4.

PacueTHbie pacxoabl BOJBI IPUBOASATCS B CBOAHOM Tabuiie 2.
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Tabnuna 2 — CBoanHas Tabnuiia BOAONOTPEOICHUS

h/ N “th
‘roxoed nogooen uuHIAd)

18

9,0
3,1

59

h ‘BUHAIQadLOIOTOd
roudor |

17

24
24
24

1Ko/ N
‘D ‘roxoed HIIHROLIA))

16

216,0
73,4

142,6

h/ N ‘b ‘roxoed nogooep

15

1,1
9,6

\_55

14

“dN

13

449 | 13,1 | 19,7

30,7 | 9,65

4 ‘grooHIBOdOg

12

0,039

0,043 | 36,7 | 11,1

0,027

o/ir ‘b ‘roxoed UIHITHANY))

11

7,32
4,16
3,68

10

4,887

4,185

3,707

dN

12,48
10,2

8,55

d ‘91o0oH1BOdOg

0,0108
0,0118
0,0074

Ir ‘Wnp [rod
eroxoed eWdoH BBHROLAD)

250
85
165

OBR/Ir “40p
‘wodogudi 197708 YOXIRJ

300
200
200

o/Ir ‘O
‘wodogudn 19r0d Iroxoeq

0,3
0,2

0,2

Ir “"Up ‘1arrod
erroxoed eWdOH KRE0ORH

15,6

8,5
7,1

godogndn
XI9HdBLUHED 09LOORUIOY]

1152
864
1152

narrarngadron
09100hULOY]

864
864
864

OUHBAOHINWHWEBH

1 ’Kunas gactp

OO0mmit

I'opsiueit

XonoaHou
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Pacxon TenioTel 1 HarpeBa BOAbI, HA HYXK/IbI TOPSIYeTr0 BOJOCHAOXKEHHUS C YUYETOM
TEIJIOBBIX MOTEPh B MOJAOIIMX M LHUPKYISHUOHHBIX TpyOONpoBoaax M 00OpyAOBaHUS
(MOJIOTEHLIECYIUTENSAX, BOJOMOIOTPEBATENSAX U Ap.), KBT:

B TCUCHUC CPCOAHCTO gaca.
Qt = 1,16 B(t" —t) + Q" = 1,16 x 3,1 x (65 — 5) + 77,3 = 293,1,kBr;
B TCUCHUEC YaCa MAaKCHUMAJIbHOI'O HOTpe6JI€HI/I}I ropﬂqeﬁ BO/JIHI.
Qhr = L16 qp(th —t) + QM = 1,16 x 11,1 X (65 — 5) + 77,3 = 849,9, kBr,
rie.

h
t — TEMIICPpATypa HAarpeBa BOAbI JJIA IIOJAYHU B CHUCTCMY T'OpPsAYCTO BOI[OCHa6)KeHI/I$I,
°C;

t° — TeMmepaTypa X010 JHOM BOJIBI [T0JaBAEMOM B BoJOHArpeBaTelsb, °C;

Q™ — TeruioBbIe MOTEPU B MOJAIOIIMX U HUPKYISIIUOHHBIX TPYyOOIPOBOIOB CHCTEMBI
rOpsYero BOAOIIPOBO/IAa ONPEIEIIEMBIE TI0 TeIIoBOMY pacuery cucteMsl ' BC, kBT.

5.2 IlpuMep BBHINOJHEHHS PpacyeTa Pacxoga BOJAONOTPeOIEHUS] KUIOTO
JI0Ma CO BCTPOEHHBIMU MOMEIEHUAMHU

I/ICXOI[HI)IG JaHHBIC UL paCcucTa:

Jyist pacueTa mpUHAT MHOTOKBAPTUPHBIN 1 7-3TaKHBIN 3-CEeKIIMOHHBIN KUIION J0M, CO
BCTPOCHHBIMH ITOMEILICHUSAMU NPEAHA3HAYCHHBIMM [JUIA PA3MEIUCHUS MPOLYKTOBOIO
Mara3zuHa u 0pucoB. OOBEKT paCIOI0KEH BO 2-i CTPOUTENHbHO-KIMMATUYECKOM 30HE.

KonuyectBo kBapTup — 288.

KoaunuecTBo xuteiei, yea. — 864.

KonuyectBo npubopoB oOd1iee u A1t X0JI0IHOM BOAbI, IT. — 1152.

JUISL TOpsTYed BOJIBI, T, — 864.

JlaHHBIE IO KBapTUPE:

KomnuecTBo xurenei, uei. — 3.

KonuuecTBo caHTEXHUYECKUX MTPUOOPOB, OOIIIEe U AJIsl XOJIOHOM BOJIbI, IIT. — 4,

JUISL TOpsTYed BOJBI, — 3.
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KBaptupa o6opynoBaHa cCaHUTAPHO-TEXHUIECKUMU TTPUOOpamMu:
— KyXOHHasl MOMKa;

— BanHa giauHou 1700 MM,

— YMBIBaJIbHUK;

— YHHUTa3 CO CMBIBHBIM 0QuKOM.

BeTpoeHHBI MarasuH o61meil mwiomansio 200 M2, ¢ pasieIbHbIM CAHUTAPHBIM y3II0M
uist coTpyaAHuKOB. [lo mpunokeHnto A HoOpma BOZbI MPUHHUMAETCS HAa OJHOTO COTPYIHHMKA
pin 20 M° IUIOMAAM TOPTOBOrO 3aia. PacdeTHOoe KOIMYECTBO COTPYIHHKOB HCXOIS W3
IJIOIIAaY TOProBoro 3ana 10 yer..

CanTexHUYECKHUM y3e1 000pyI0BaH MpUOOpamu:

— YMBIBAJIbHUK;

— YHHUTA3 CO CMBIBHBIM 0auKOM.

KonuuecTBo caHTEXHUYECKHUX MTPHOOPOB, OOIIEe U ISl XOJIO0JHOM BOJIBI, IIT. — 4,
JUTSI TOpSTYeH BOABI, TIT. — 2.

BeTpoeHHbIe MOMeIeHns o obuchl obmel miomansio 200 M°, ¢ pasaenbHBIMH
CAaHWTAPHBIMM y3J1aMH B KonudecTBe 4 mrT., 1 corpyaHukoB. CormacHo CanlluH
2.2.2/2.4.1340-03, nmns  TOMEMIEHWH ¢ TEPCOHAIBHBIMH  KOMITBIOTEpAaMH €
KIJIKOKPUCTAIUTHUYECKMMH MOHHTOpaMH Tojaraercs 4,5 M° Ha ojHOro paGotHuka. Mcxoms
U3 IJIOIAIM TOMEIICHHS, MAKCUMaJIbHOE KOJIMYECTBO COTPYIHUKOB COCTABUT 44 yeroBeka.

CantexHuYecKuil y3ea 000pya0BaH NpudopaMu:

— YMBIBQJIbHUK;

— YHHTAa3 CO CMBIBHBIM OQ4KOM.

KonudecTBo canTexHUYECKUX IPUOOPOB, 001IIeE U IS XOJIOAHON BOBI, IIT. — §;

JUISl TOpsiued BOJIbI, IT. — 4.
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Tabnuua 3 — XapakTepucTuKa NoTpeOuTenei, 00CIyKMBaeMbIX CUCTEMAaMH XOJIOHOTO,
rOpsTYero BOJOCHA0KEHHUS U KaHAIM3AINH, PACCIYNTHIBAEMOTO 31aHUS

Hopwma pacxo/ia BOJIbL, Ji
Pacxon Bonbl
B CYTKH CO CPEITHIM 32 B 4ac HauOOJIBIIETO
mpudopom, 11/c (11/4)
> TOJ1 BOJIONIOTPEOIICHHEM BOJIOTIOTPEOICHHS
=
= B
= o &) O v O @) o
=5 5 2 | & | S 2 | o | 2 z
S = © Lo = Qo o S &
¢ 2 = L I 5 gl Il g e
o s = —~ S s = - = =
5 =2l 28| & = | 22| & | g g 5
5] =Y =3 = =3 =3 =] = o ® =
g ES| 24 . = & & 4 = % S =
IoTpe6urenu = SE| z2 = G w 2 B 5 w2 S
5 &3 | 8 e e ) 2 G E g
E sE| & =, & | & = | & | & S
~ = 5| O © e | o © S S S
S <
g §
§ 2
= c h
2 tot h h tot h h a5 o, 4o,
0 0 ) c
= Qum | Qum | Qum | 9rru | Qhru | Doru ( tot (CIO,hr)'
QO,hr h
qO,hr
JKunble 31aHUs ¢ BAHHAME
. 1 sxuTenns 1,15 | 250 85 100 15,6 8,5 10 0,3(300) | 0,2 (200)
mHo# 6osee 1500—1700 MM
9. AIIMUHHCTPATHUBHBIE 3/IaAHHS 1 paGoTHHK 1,2 15 51 6 4 1,7 2 0,14 (80) 0,1 (60)
1 paboTHHK
Marasunst B CMEHY WU
MPOJIOBOJILCTBEHHBIE (6€3 20 M 1,1 30 10,2 12 4 1,7 2 0,3(300) | 0,2 (200)
XOJIOJIMITBHBIX YCTAHOBOK) TOPTOBOTO
3ana

BeposiTHOCTH  AEHCTBHUS CAHUTAPHO-TEXHUYECKUX MNPUOOPOB TIPU  OJAMHAKOBBIX
BOJIONIOTPEOUTEIISAX B 3AaHUU (3IaHUSX) WA COOPYKEHUU (COOPYKEHHUSIX ):

JIJIA SKIUJI0M YacTH

ptot _ 156 x 864 00108
"~ 3600%0,3%x1152 ’

NPt = 1152 x 0,0108 = 12,48;

85 x864
"~ 3600 % 0,2 X 864

ph =0,0118;

NPM = 864 x 0,0118 = 10,2;

7,1 X 864

pP¢ =
3600 x 0,2 X 1152

= 0,0074;

NP€ = 1152 x 0,0074 = 8,55;

AJId MarasmHa

20



ptot — A <10 = 0,0093;
T 3600x03%x4 ’

NPt = 4 x 0,0093 = 0,0372;

1,7 x 10

ph =
3600 X 0,2 X 2

= 0,0118;

NP! =2 % 0,0118 = 0,0236;

23 x10
" 3600x 0,2 %4

P€ = 0,008;

NP¢ =4 x 0,008 = 0,032;
NJIst O(PUCHBIX TOMeIIeHU

ptot — x4 = 0,0437;
T 3600%0,14x8 ’

NPt = 8 x 0,0437 = 0,3496;

1,7 X 44

ph =
3600 x 0,1 x 4

= 0,0519;

NP! = 4 % 0,0519 = 0,2076;

23 x44
"~ 3600%x0,1x8

I = 0,0351;

NP =8x0,0351 = 0,2808.

CexyHIHBIN pacxoj BOJABI BOJOPa30OpHOM apMatypor (IpUOOPOM) OTHECEHHBIN K
OIHOMY TpHOOpPY, Uil 37aHUS B IIEJIOM C Pa3UYHBIMH TPUOOPAMH, HCIIOIb3YEMBIMU
pa3HBIMU BOAONOTPEOUTENAMH, OOLIUIA, TOPSUEH U XOJIOTHOMH, JI/C:

_ZNP do
G =5Np

12,48 % 0,3+ 0,0372 % 0,3 40,3496 x 0,14
N 12,48 + 0,0372 + 0,3496

tot

do

= 0,296;

tot
z NP = 12,87 o = 4,96
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10,2 x 0,2 + 0,0236 x 0,2 + 0,2076 x 0,1
qh = = 0,198;
12,48 + 0,0236 + 0,2076 S

h
z NP = 1043; o = 4.26;

. _855x02+0032x01+02808x02
Qo = 855+ 0,032 + 0,2808 R

C
2 NP =8,86; a¢ = 3,78.

MakcuMallbHBIM CEKYHJHBIM pacxXoj BOJBI JJIsl 31aHUSI B L[EJIOM OOILIUM, ropsiueil u
XOJIOJTHOM BOJBI, JI/C:

q*°" = 5 x 0,296 x 4,96 = 7,33,1/c;
q" =5x0,198 X 4,26 = 4,22, 1/c;
q° =5x0,197 x 3,78 = 3,62, 1/c.
BepOHTHOCTB HCIIOJIB30BAHNA CAHUTAPHO-TCXHUYICCKUX HpH60pOB B TCUCHHUU 4YacCa.

IS SKWJIOM 4acTH

3600 x 0,0108 x 0,3

piot = 200 = 0,0389; NP®' = 1152 x 0,0389 = 44,79;
. 3600 x0,0118 % 0,2 N
L= 500 = 0,0425; NP = 864 x 0,0425 = 36,7;
3600 X 0,0074 % 0,2
PS. = 500 = 0,0267; NP5, = 1152 % 0,0267 = 30,7;

AJIA MarasmHa

3600 x 0,0108 x 0,3

piot = 200 = 0,0335; NP°' = 4 x 0,0335 = 0,134;
. 3600x0,0118 X 0,2 "
h — = 0,425; NP = 2 x 0,0425 = 0,085;
200
3600 x 0,0074 x 0,2
< = 500 = 0,0288; NPS, =4 x 0,0288 = 0,115;

1JIst O(pUCHBIX MOMeNIeH U
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3600 x 0,0437 x 0,14

piot = = 0,275; NP%' = 8 x 0,275 = 2,202;

o 80

h 3600 % 0,0519 x 0,1 h

= = =0,3114; NP, = 4 X 0,3114 = 1,246;
. 3600x0,0351x0,1 .
Ps, = - =0,211; NP, =8x0,211 = 1,68.

YacoBble pacxoipl BOABI OTIACIBHBIM MPUOOPOM ISl 3aHHS B IEJIOM, OOIIHIA,
ropsiueit ¥ XOJI0HOM, JI/U:

q — Z NPhr qo,hr .
0,hr Z Npﬁgt ’

o _ 4479 X300+0,134X300+22x80 o0
Qonr = 4479+ 0134 + 2.2 = 209, /4

n _367x200+0085x200+125%60 .
Qohr = 36,7 + 0,085 + 1.25 = AN

. _307x200+0115x200+ 168X 60 _ y
Qohr = 30,7 + 0,115 + 1,68 = H740 M

BeposiTHOCTB eHCTBUSI CAaHUTAPHO-TEXHUYECKUX MTPUOOPOB IS 31aHUSI TIPU PA3HBIX
BOJIONIOTPEOUTEIISIX

_XLNP
=SSN
ptot _ 12,48 4+ 0,0372 40,3496 0.011.
N 1152+ 4 + 8 I
h 10,24 10,0236 40,2076 0012
N 864 +2+ 4 o
. 855+0,032+0,2808 0.0076
N 1152 + 4+ 8 o '
BepOHTHOCTI) HUCITIOJIB30BaHUA CaHI/ITapHO-TeXHI/I‘-IeCKI/IX HpI/I60p0B JJIs1 CUCTEMBEI B
1ICJIIOM:
plot _ 3600 % 0,011 X 0,296 00404
hr 2897 - ’

NPt = 1164 x 0,0404 = 47,1; of" = 13,63;
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ph _ 3600 x 0,012 x 0,198

= 0,0438;
hr 195,4 0.0438;
NP =870 x 0,0438 = 38,08; af} = 11,46;

be _ 3600 x 0,0076 x 0,197
hr = 192,8

= 0,028;

NPS. = 1164 x 0,028 = 32,54; of, = 10,08.

MakcuMallbHBIM 9aCOBOM pacxoj BOJIBI IS 37aHUs, OOIIUM, TOpsuel U XOJIOTHOMH,

a2t = 0,005 x 289,7 x 13,63 = 19,74, M3 /4;
gl = 0,005 x 195,4 X 11,46 = 11,2, M /4;
afr = 0,005 X 192,8 X 10,08 = 9,72, 3 /u.

CyTouHBIN pacxojd BOJBI CO CPEHUM 3a I'0jl BOJONOTPEOJICHUEM, HA XO35UCTBEHHO-
3/ o
MUTHEBBIC HYXK/IbI 37]aHUS B 1IEJIOM, M /CYT:

_ 250x864+30x10+15Xx44

tot

= 217,0,m3/cyT;

1000
h _B5X864+102x10+51x44 ..
Q= 1000 = (O M/ T
. 165X 864+19,8% 10 +9,9 x 44
— 000 = 143,2,m3 /cyT.

Cpennuii 4acoBO# pacxo BOABI JJIs 3/1aHus, M/

or QiR 216 03 0,66

3 .
v =" 24+14+ 7 =9,1,M°/y;
h
L Q. 734 0,102 022 .
Ir=—p =5tz Tt T3/
c 1426 0,198 044
C= maX: ) ) ) — 3
qr T >4 + 12 + 17 6,0, M° /4.

PacuetHbie pacxoabl BOJbI IPUBOASATCS B CBOJHOM BOAONOTpEOICHUS Ta0uIe 4.
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Tabnuna 4 — CBoanas Tabnuia BOAONOTPeOICHUS

5 g = = . =)
= 5 ] s a4 = w | o=
s o = £ g2 o o 5 a = = 5| 8~
g = S =2 s S 8 = - g - = s S| 85
z 28lgx |85 | ES|ET |BX g = g 2 £ sl §*%
a ES|EZEal=Ea o= | 2= = A& 3 4 S = = 21 &
S O 5|9 EQo|lw o RS | R3S S o T = & = 2 5 R =
= S |2 & &3 & H & | q & z = S =) 5] =) X o S
O = 9| 8 o o 9 o © N = st = ey T < e = T S
= = Q| B 2Ol o = = O O Q| o = ) > L ) o o) o ™, = 9 =g
5 SS|SEESE | BE|8EE|5E & | o s & | o - | 82 | B5 55| &%
o 2 E|l SE|F&e| EE |EER|O&s m z s |Os| @ Z s =% | o |2 8| O&
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
Kwnmas gacte
O6muit 864 1152 15,6 0,3 300 250 0,0108 | 12,48 | 4,887 | 7,32 | 0,039 44,9 13,1 19,7 216,0 24 9,0
Topsiueit 864 864 8,5 0,2 200 85 0,0118 10,2 | 4,185 | 4,16 | 0,043 36,7 11,1 11 73,4 24 3,1
XonoaHoit 864 1152 71 0,2 200 165 0,0074 8,55 | 3,707 | 3,68 | 0,027 30,7 9,65 9,6 142.,6 24 5,9
Maraszuna
O6wui 10 4 4 0,3 300 30 0,0093 | 0,0372 | 0,25 | 0,375 | 0,0335 | 0,134 | 0,384 | 0,576 0,3 14 0,021
Topsiueit 10 2 1,7 0,2 200 10,2 0,0118 | 0,0236 | 0,222 | 0,222 | 0,0425 | 0,085 | 0,325 | 0,325 | 0,102 14 0,007
XonoaHoi 10 4 2,3 0,2 200 19,8 0,008 0,032 | 0,241 | 0,241 | 0,0288 | 0,115 | 0,361 | 0,361 | 0,198 14 0,014
OducHbIe TOMEIICHHS
O6wui 44 8 4 0,14 80 15 0,0437 | 0,3496 | 0,573 | 04 0,275 | 2,202 | 1,521 | 0,608 0,66 12 0,055
Topstueit 44 4 1,7 0,1 60 51 0,0519 | 0,2076 | 0,455 | 0,228 | 0,3114 | 1,246 | 1,096 | 0,329 0,22 12 0,018
XomoaHoi 44 8 2,3 0,1 60 9,9 0,0351 | 0,2808 | 0,518 | 0,259 | 0,211 1,68 1,298 | 0,389 0,44 12 0,036
Jlst 3nanus
O6mmit 918 0,296 | 289,7 0,011 12,86 | 4,96 | 7,33 | 0,0404 | 47,1 13,63 | 19,74 | 217,0 9,1
Topstueit 918 0,198 195,4 0,012 10,43 | 4,26 | 4,22 | 0,0438 | 38,08 | 11,46 11,2 73,8 3,1
XomoHoi 918 0,197 192,8 0,0076 8,86 3,78 | 362 | 0,028 | 32,54 | 10,08 9,72 143,2 6,0

25




Pacxon TemnoTsl 4151 HarpeBa BObl CUCTEMBI TOPSIYETO BOJIOCHAOKEHHUS TS 31aHUs,
kBT

B TCUCHUC CPCOAHCTO gaca.

Qh =1,16 x 3,1 x (65— 5) + 77,95 = 293,71, kBT;

B TCUCHUEC HaCa MAKCHUMAJIBHOT'O HOTpe6JI€HI/I}I FOqueﬁ BOJIbI.
Q. =1,16 x 11,2 x (65 — 5) + 77,95 = 857,47, kBr.

5.3 IIpuMep BBINOJHEHHUS] pacueTa pacxoja BoA0NOTpedeHus: 1J1s1 Ou3Hec
HeHTpa

I/ICXOI[HBIG JaHHBIC UL paCcucTa:

2

busnec-ientp (manee BII) mromraaeio 5600 M°. B 3maHuu pacoyioxKeHbl CTOJIOBas,
pecTopaH, KOH(epeHI-3a]1 U NOMEIEHUs Uid OPUCHBIX paOOTHUKOB. OOBEKT PACIIONOKEH
BO 2-U CTPOUTENIBHO-KIIMMATHYECKOU 30HE,

CocTaB mNOMEIIEHUH H KOJMYECTBO MOTpeOUTENEH M KOJIMYECTBO CaHUTAPHO-
TEXHUYECKUX MPUOOPOB.

[Tomemenuss mox oduckl odmei miomansio 3200 M2 — 626 YemoBek, KOJIWYECTBO
caHutapHbIx pudopoB 1o CII 44 obiiee koM4ecTBO MPUOOPOB.

JUIS. MY>)KCKMX CAaHMTApPHBIX Y3JI0B, IPUOOPOB ISl XOJOJHOW U TOPSYEH BOJBI, IIT. —
30, ms ropstueit Bogwl, mt. — 10.

JUISL )KEHCKUX CAaHUTApHBIX Y3JIOB JJII MPUOOPOB XOJOAHOW M TOpsiueid BOJBI, IIT., —
20, ns ropstueit Bojwl, mt. — 10.

Kondepenm-3ain, yen. — 120.
oO11ee KoIM4ecTBO MPUOOPOB!

JUTSI MY)KCKHX CAaHUTAPHBIX Y3JIOB, JJI MPUOOPOB XOJOIHON M ropsiueid BOABI, IIT. —
6, 11 TOpsTUe BOIBI, IIT. — 4,

JUTSI 5KEHCKUX CAaHUTAPHBIX y3JI0B JIJI MPUOOPOB XOJIOTHOW U TOPSYEH BOMBI, T, — 4,
JUISL TOPSTYeH BOJIBI, IIT. — 2.

Bbyder ¢ nutanuem 6e3 mpuroToBIeHUs MUK, Ha 60 MOCAAOYHBIX MECT, KOJIMYECTBO
PUOOPOB JIJIs1 XOJIOAHOM U TOpsiueid BOJIbI, IIT. — 2.

. 2

Marazun npoMToBapHbIi mromaaepo 100 M° ¢ caHuTapHBIM Y3J10M Uil IEpcoHana 6
Yyesl., KOJUYECTBO MPUOOPOB ISl XOJIOJHON U TOpsiueld BOMBI, IIT. — 2, JJIS TOpsueld BOJBI,
mT. — 1.
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CronoBas, mocamounblx MecT — 200. KonmdecTBO caHUTapHBIX TPUOOPOB IS
TEXHOJIOTHYECKHUX HYX JJIS XOJOJAHOW M ropstuerd Boawl, mT. — 30. CaHUTApHBIN y3em s
IIepCOHaJa. O0IIee KOJUYSCTBO IMPHOOPOB LISl XOJOJHOW M TOpSYCH BOJBI, IT. —8, I
ropsiuei Bojbl, MT. — 4, nymieBble CeTKH, MT. — 2. CaHUTApHBIA y3€N JJI1 MOCETUTENICH:
oO11ee KOJIMYECTBO MPUOOPOB, AJISL XOJIOAHOM U ropsyeil BOAbI, IIT. — 5, JUII TOpsiueit BOJIHI,
IIT. — 2.

Oo6cnyxuBaromuii mepcoraint bll, ven. — 10. CanutapHsbIil y3en 11 mepcoHana ooiee
KOJIMYECTBO MPUOOPOB, JJIsI XOJIOTHOU U TOpsiUei BOMBI, IIT. — 4, JIs TOpsYel BOABI — 2 IIT.

OO611ee KOJIMYECTBO CAHUTAPHBIX MPUOOPoB B BLI: X0101HOM U ropsiaeit BOJbI, MIT. —
107, nns ropstaeit, mr. — 33, AyIIEBBIX CETOK, IIT. — 2.

5.3.1 IIpumep pacuera pacxoaa BOAbI JJIf CTOJIOBOM

I/ICXOI[HBIG JaHHBIC LA pacducTa CTOJIOBOM:

CronoBas Ha 200 mocamouyHbix MecT. KonnuyecTBO caHUTapHBIX TPUOOPOB IS
TEXHOJIOTHUECKUX HYXK JJIs1 XOJOAHOU M ropsuerd Boawl, mT. — 30. CaHUTApHBIN y3em IS
MepcoHaa; 001mee KOJUYSCTBO MPUOOPOB, ISl XOJIOJHOW M TOpSYei BOIBI IIT. — 8, s
ropsyeil BoAbl mT. — 4, AymieBble ceTKH, mT. — 2. CaHWTapHBIN y3el sl TTOCETUTENCH:
o0111ee KOJIMYeCTBO MPUOOPOB JUIsl XOJIOAHON M TOpsiuei BOABI, IIT. — 5, JUIsl TOpsueit BOJIBI,
mT. — 2.

Tabnuna 5 — XapakTepucTrka noTpeOuTenei, 00CIy)KMBa€MbIX CUCTEMaMH XOJIOJHOTO,
ropsiuero BOJOCHA0KEHHUS U KaHAJIM3AIH, PACCYUTHIBAEMOTO 3aHUS

Hopwma pacxozna Boabl, 1 P
acxoJ1 BOJIbI TPHOOPOM,
B CYTKH CO CPETHUM 32 B 9ac HanOOIBIIEro e (nfa)
> rOJi BOZONOTpeOIeHHEM BOJIOTNIOTPEOICHHS
=
= o O S
=158 |2 |al8 | 5|8 | =2 5
2| & © 0 g © 0 S S
= Q - ~ < _c“ - ~ < _c“ T E
Joui >c:§ s = -~ — s = - — = o =
5] g =g 5 v = = c 9 = = g2 5
5] 5 =g =5 =) &g & o 3 & =
g EE| 2o - ,E 8 g - }E X >
IMoTpedurenu s S5 = e = S = © = 5 = A e
: | 22| & = = | £ = = 5 Z
) 2 E| w 2, g, 8 3, a, > )
= E| O ) o o) o © @) S
N s = = = = V]
S >
g =
§ 2
= c ,h
é qtot qO’ qO )
= tot h h tot h h (VI ( [o )
= um Qu,m Qu,m Qhr,u Qhr,u CIhr,u ( qgoff QO,hr )
nr h
qo,hr
1 2 3 4 5 6 7 8 9 10 11
10 IpennpusTas 00IECTBEHHOTO
MUTAHUS C TIPUTOTOBICHUEM M, | 1 Gomo 1 12 3.4 4 12 34 4 0,3 (300) 0,2 (200)
peann3yemMoil B 00eJleHHOM 3aJ1e
2 Hopmsl pacxoza BOJbI YCTaHOBJIEHBI 17151 OCHOBHBIX NOTPeOUTENeH U BKITIOYAIOT BCE TOTOJHHTEIBHBIE PACX OJTbI (06cmyXHBarOIIUM
IePCOHAJIIOM, AYIIEBBIMH I 00CITY)KHMBAIOIIEro EPCOHANA, IOCETUTENIIMH, Ha YOOPKY MOMEIIEHUH U T.11.).
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Ha mpeanpusatusx oOMIECTBEHHOTO MUTAaHUS KOJIUYECTBO OJIIOJ, pealu3yeMbIX 3a
OJIMH paboYuil JeHb:

Ugyr = 2,2nmT.
KonudecTBo peann3yembIix Or0f B 9ac, IIT/4:
U = 2,2nm;

rie:
N — KOJINYECTBO MOCATOYHBIX MECT, IIT;
M — KOJIMYECTBO NOCAIOK, IIT. — IPUHUMAETCS 0 MPUIOKEHUIO A
T — BpeMst paboThI IPeANPUATUS OOILIECTBEHHOTO MUTAHUS, Y,

Y — x03(p(ULHEHT HEPaBHOMEPHOCTH MOCAJOK Ha MPOTSHKEHUH padoyero THSA —
IPUHUMAETCS 110 MPUIIOKEHHUIO A;

Ueyr = 2,2 X200 X 2 x 12X 0,45 = 4752, it/y;

KOJIMYECTBO pEaTU3yEMbIX OJIIOJ B Hac:

U=2,2x%x200x2=880,mTt/u4.

BepostHOCTE ACHCTBHS CaHUTAPHO-TEXHUYECKUX MPHOOPOB TIPH  OJMHAKOBBIX
BOJIOTIOTPEOUTEIISAX B 37aHUU.

12 x 880

prot = =0,2.
3600 x 0,3 x 49

Koaddunment o — npunrmaercs no npuioxenuto b tadbnuie b1.
atet = 3,75; NPP = 9,78;

3,4 x880
" 3600 % 0,2 X 42

ol =2,281; NP? = 4,16;
8,6 x880
" 3600 % 0,2 X 49

a‘ = 3,88; NP¢ = 10,51.

h

= 0,099;

PC

=0,21;

MakcumanbHBIA CEKyHIHBINA PacXoJl BOJbI HA pACYETHOM y4YaCTKE CETH, JI/C:
q°" =5x%0,3x 3,75 = 5,63,1/c;
q" =5x0,2x2,281 =228 1/c;
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qQ° =5x0,2x 3,88 =3,88,1/c.

BepOHTHOCTb HCIIOJIb30BaHUA CAHUTAPHO-TCXHUYCCKUX HpI/I60p0B B TCUCHUC Haca.

3600 x 0,2 x 0,3

Pir' = 200 = 0,72; %" = 9,06; NPR°t = 35,28;
L3600 % 0,099 X 0,2 ) )
ph = oo =0,366; o). = 8,79; NP = 14,97,

. 3600x0,21x0,2
hr = 200

= 0,766; of, = 9,45; NPS. = 37,0.

MakcHMaTbHBII YaCOBOI PACX0Jl BOJbI HA PACYETHOM Y4aCTKE CETH, M /d:
qot = 0,005 x 300 x 9,06 = 13,59, M3 /y;

qil. = 0,005 x 200 X 8,79 = 8,79, M3 /u;

qfy = 0,005 X 200 X 9,45 = 9,45, M3 /4.

~ ~ 3 .
CYTOLIHI)II/I pacxona BOAbI, Ha XO3jAUMCTBCHHO-IIMTHCBLIC HYXKIbBI, M / CVT.

12 X 4752
tot _ — 3 .
1000 57,0,m°/cyT;
n 3AXATS2
~ " 1000 _ OeM/OT
c_BOX4T2_ o
= 1000 = ,0, M CYT.

. . 3
CpenHuii 4yacoBOM pacxo BOJBI, M /4:

57
tot _ — 3 .
qr =13 4,7,M° /9;
16,2
h _ -2 3 /y -
qT - 12 1135)M /LIJ
40,8
c _ M 3
ar =5 3,4, M° /u.

PacueTrHbie pacxo/ibl BOJIbI IPUBOSATCS B CBOJIHOM TabmuIie 6.
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Ta6nuna 6 — CBoaHas Tabnuiia BOAONOTPEOICHUS

h/ N b ‘Toxoed
H09098h UUHIAd)

18

9,0
3,1

59

h ‘BUHOIgodronorod
roudoy |

17

24
24
24

1Ko/ W Q)
‘roxoed UI9HROLAD)

16

216,0

73,4
142,6

h/ N
‘b ‘wroxoed nogooep

15

19,7

1,1
9,6

E‘a

14

13,1

111

9,65

“dN

13

44,9

36,7

30,7

g ‘arooHIBOdOg

12

0,039

0,043

0,027

oI ‘h
‘roxoed UIGHTHANQ))

11

7,32
4,16
3,68

10

4,887

4,185

3,707

dN

12,48
10,2

8,55

d ‘arooH1i0dog

0,0108
0,0118
0,0074

It
‘wnp rod eroxoed
eWdOH KBHROLA)D

250
85
165

OBR/If
“vop ‘wodogudn
19Irog YOxXoeJ

300
200
200

o/Ir ‘0p ‘wodogudu
19709 TOXoeJ

0,3
0,2

0,2

It
‘"Up ‘[grod erroxoed
eWdOH Ke90ORER

15,6

8,5
7,1

godogudu
xigadernHed
0=9I109RUIOY]

1152
864
1152

norrdrngadron
O9.LOORHITO)]

864
864
864

QUHBIOHINWHNEeH

CronoBas

OO0t

I'opsiueit

XonomHou
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Pacxon Tenna i HarpeBa ropsiuer Boael, KBT:
B TEYCHUE CPEJHErO yaca
Qh =1,16 x 1,35 x (65 — 5) + 122,4 = 216,4,kBT;
B TEUEHHE Yaca MAaKCUMAJIbHOTO MOTPEOJIEHUS TOPsTYel BOBI
Q}ﬁr = 1,16 X 8,79 X (65 —5) + 122,4 = 734,2,kBT.
5.3.2 Ilpumep pacuera pacxo0B BOAbI 1Jis1 OU3HEC-LIEHTPA B L EJIOM

Tabnuna 7 — XapakTepuCTHUKa TOTPEOUTENCH, OOCTYKUBAEMBIX CHCTEMaMU XOJIOIHOTO,
ropsiYero BOJAOCHA0KEHUS U KaHAM3AI|K, PACCUYUTHIBAEMOTO 3aHUS

Hopwma pacxona Boabl, 1
Pacxo BojibI IPUOOPOM,
B CYTKH CO CPEIHUM 32 B 4ac HauOObIIErO we (/)
> TOJI BOIOTIOTPEOICHHEM BOJIOTIOTPEOICHUS
=
= o &) O o O] O - 3
= = 9 S = S S <
20z | 8| B |2 8 | B | 3 3
£ .2 ; = B <l ; = S < = s 2
5 |s&|&Eg| E | E| B2 E| & | Etf =
= |Eg|=5| S| E|eg| 5| E ZE
IMotpeburenu % = E e = S \5 ° = b s 2 S
z g2 g 2 = = & 2 | 2
& SE| @S 2, s ) 3, = © =
= 5| O © = o ° = © S
E S >~
g =
e 2
5
= c ,h
é qtot 40,90,
tot h h tot h h 0o c
= qu,m Qu,m Qu,m Qhr,u Qhr,u CIhr,u ( tot (qo,hr)'
qo,nr h
qo,nr
1 2 3 4 5 6 7 8 9 10 11
1
9 AIMUHHCTPATHBHBIE 3aHHSI paGoTHuK 1,2 15 51 6 4 1,7 2 0,14 (80) 0,1 (60)
10 INpennpusiTas 00IMECTBEHHOTO
FATATHA © IPUIOTORICHICM 1 6momo | 1 12 34 4 12 34 4 0,3(300) | 0,2 (200)
THIIH, PEATH3YEMOH B
00e/lecHHOM 3aj1e
r/ie IPUTOTOBJICHHUE MUIITH HE
npexycMoTpeHo (OyQeTsr, 1 6momo 1 2 0,8 1 2 0,8 1 0,3 (300) 0,2 (200)
OyTepOpOTHBIC U T.I1.)
11 Mara3uHsl:
1
IPOMTOBApHBIE paboTHUK 1,1 20 6,8 8 4 1,7 2 0,14 (80) 0,1 (60)
B CMEHY
15 KunoreaTpsl, TeaTpsl, KIIyObI U OCYTOBO-Pa3BiIeKaTEIbHbIC YUPSIKICHUS:
JUISL 3pUTENer 1 genoBex 1 8 2,6 3 0,9 0,3 0,36 0,14 (80) 0,1 (50)
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PacueTHble nanHbie U1 OTAETBHBIX MOTPEOUTENEH, pacyeT BEpPOSTHOCTEH:

NJIs O(pUCHBIX MOMeLIeHU

ptot — 4 x 626 = 0,099; NPt°t = 4 97;
3600 x 0,14 x50 = 7’ S
ho b7 X626 0,148; NPh = 2.96:
T 3600%x0,1%x20 T
pP¢ = 2,3 X626 _ 0,08;: NP€ = 3,999:;
- 3600x0,1x50 T
3600 x 0,099 x 0,14
plot = = 0,624; NP°' = 31,19;
80
. 3600x0,148 x 0,1 N
Pl = = 0,888; NP = 17,76;
60
. 3600x0,08x0,1 .
< = =5 = 0,48; NPS. = 24,0;

1JIs KOH(epeH-3aJ1a

0,9 x 120
P = 3600 x 0.1 x 10~ VO2LNPFE =021

h_ 93 x120 =0,017,NP? = 0,1;
T 3600%x01x6 o
P¢ = 0.6 x 120 =0,02,NP¢ = 0,2;
- 3600x0,1x10 R
3600 x 0,21 x 0,14
piot = = 1,32; NP = 13,23;
80
L 3600x0,1x0,1 N
P = =0,72; NP = 4,22;
50
3600 x 0,2 X 0,1
pS. = = 1,44; NP5, = 14,4;
50
s 0ygera
2 X(2,2%X2x%x60
ptot — ( ) = (0,243; NPt = 0,49;

3600 x 0,3 x 2
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0,8 x 262

h — — . NPh — :
p 3600 X 02 X2 0,146; NP! = 0,29;
pP¢ = 12 x262 _ 0,218; NP€ = 0,44:
T 3600x02x2 T oy
3600 x 0,243 x 0,3

piot = 200 = 0,875; NP{°t = 1,75;
L 3600 % 0,146 x 0,2 N

= 500 = 0,526; NP = 1,05;

. 3600x0,218x0,2 .

< = 500 = 0,785; NP5, = 1,57;

AJIA MarasmHa

ptot — + x6 = 0,024; NPt = 0,048:
3600 x 0,14 x 2 ’ ’ ’ ’

o BT X0 028;NPh = 0,028;
T 3600x01x1 7 — Duet
pc = 23 X6 _ 0,019; NP€ = 0,038;
T 3600x01x2 7 — RO
3600 x 0,024 x 0,14
piot = = 0,151; NP2 = 0,302;
80
L 3600x0,028x0,1 N
= = 0,168; NP = 0,168;
60
. 3600x0,019x0,1 .
hr = 0 = 0,114;NP{. = 0,228;

JIJISl CTOJIOBOM

ptot — 12 x 880 = 0,20; NPh =9 78;
3600 x 0,3x49 7 S
ph = 34 x 880 = 0,099; NPh = 4,16;
3600 x 0,2 x 42 o Y

8,6 x 880
pc =0,21; NP = 10,51;

~ 3600 X 0,2 X 49

3600 x 0,2 X 0,3
piot = 200 = 0,72; NP = 35,28;
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. 3600 x 0,099 x 0,2 .
Pl = = 0,366; NP, = 14,97

hr 200
c 3600 x 0,21 x 0,2 c
PhI‘ = 200 = 0,766, NPhI‘ = 37,0,

AJIA oﬁcﬂymnBamluero nmepcoHama

ptot — 4 x10 = 0,02; NPt =0,079;
3600 x 0,14 x 4 T T
h__ L7 x10 = 0,024; NP" = 0,047
T 3600%x01x2 7 oy
pc = 23 x10 0,016; NP€ = 0,064;
T 3600%x01x4 I
3600 x 0,02 x 0,14
piot = = 0,126; NB°' = 0,5;
80
. 3600 % 0,024 x 0,1 N
e = = 0,144; NP = 0,288;
60
. 3600x0,08x0,1 .
hr = 60 = 0,48; NP, = 1,92.

BeposiTHOCTB neiCTBUSI CAaHUTAPHO-TEXHUUECKUX MpuOopoB i bII:

_497+0,21+0,49+ 0,048 +9,78+ 0,079

PtOt — .
117 0,133;
n 296+0,1+0,29 + 0,028 + 4,16 + 0,047
ph — = 0,104;
73
3,999+ 0,2+ 0,44 + 0,038+ 10,51 +,064
P¢ = 117 =0,13.

CexyHIIHBIN pacxo]i BOJbI, BOJIOPA300OpHOM apmaTypoil (mpuOopoM), OTHECEHHBIN K
OJIHOMY MPUOOPY JJIs pa3iuyHbIX mpudopos, s bL, i/c:

e 0,696 40,029 + 0,147 + 0,007 + 2,9 + 0,011
q0" = s = 0,245.

Koaddumment a onpenenserca no npuiioxkennto b tabnuma b.1.
tot
@l = 549; ) NP =1558;
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n 0296+ 0,01+ 0,058+ 0,003 + 0,832 + 0,005
Jo = 759 = 0,159;

h
ol = 3,32; Z NP = 7,59:

0,399+ 0,02 + 0,088 + 0,004 + 2,1 + 0,0064
Qo = 1525

= 0,172;

C
o = 5,49; Z NP = 15,25.

MakcumanbHBIA CEKYHIHBIN pacXxo/1 BOJI HA PAaCYETHOM y4acTKE CETH (, JI/C:
q™' =5 x 0,245 X 5,49 = 6,72 1/c;
q® =5x0,159 x 3,32 = 2,64 1/c;
q° =5x%x0,172% 5,49 = 4,72 n/c.

YacoBoii pacxoj Bo/bl OT/IeTbHBIM npubopoM A bI B riemom:

wor _ 24952 +1058,4 + 525 + 24,16 + 10584 + 40
dohr = 73119+ 13,23 + 1,75 + 0,302 + 35,28 + 0,5

=179,0 n/4;

1065,6 + 211+ 210+ 10,08 + 2994 + 17,28
Q. = =117,2 n/4;
Ohr ™ 1776 + 4,22 + 1,05+ 0,168 + 14,97 + 0,288 ’ ’

. _ 144047204314+ 1368+ 7400 +1152 y
Qohr = 541 144+157+0228+37+192 >0/

BeposTHOCTh MCIIOJIb30BAHMS CAHUTAPHO-TEXHUUECKUX MpruOopoB aist bl B rienom:

3600 x 0,133 x 0,245

Rlot = e = 0,66; afgt = 13,63; NP = 76,7;
L3600 x 0,104 X 0,159 ) )

hr — 117,2 = 0,51, oL = 11,4‘6, Nphr = 37,1,
. 3600x0,13x0,172 c c

hr — 126 4 = 0,64‘, O(hr = 10,08, Nphr = 74‘,5

MaxkcuMabHbIi 4aCOBOM PacXo/ BOJBI HA PaCUETHOM y4acCTKE CETH.
gt = 0,005 x 179,0 X 19,77 = 17,7 M3/,

qpe = 0,005 % 117,2 X 10,1 = 9,9 m3 /4,
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gt = 0,005 x 126,4 x 19,31 = 12,2 M3 /u.

CYTOquIﬁ pacxoa BOAbI, HA XO03SMCTBEHHO-ITUTHEBBIC HYXIbI OJIA 30aHUA:

tot _—

15X626+8x120+2x 1426+ 20X 6+ 12X 4752+ 15Xx10

max = 1000
= 70,5 m3/cyT,
b _5,1><626+2,6><120+0,8><1426+6,8><6+3,4><4752+5,1><10
Qmax - 1000
= 20,9 m3/cyT,
e 99X 626+56x%x1204+1,2X 1426+ 13,2Xx 6+ 8,6 X4752+9,9 X 10
max = 1000
= 49,6 m3/cyT.

CpenHuii 4acoBOM pacxo] BOABI JJIsl 3/IaHUS B LIEJIOM:

939 096 285 0,12 57,0+O,15_

tot _ 3
W=ttt T M/
h_319 029 114 004 161 005 y
=" T2 T2 "1 T T M
. _62 067 171 008 409 01_ y
=179y "1 T2 T2 T T M/

Pacuetnbie pacxonmbl BOABI MPUBOISTCS B CBOJHON TaOJIMIIE BOJOMOTPEOJICHHS TIO

npuMepy TabJuL B pa3aenax BbIIIE.

Pacxon tenna s HarpeBa ropsiueit Boabl, KBT:

B TCUCHUC CPCIAHEIO Yyaca.

Qlh =1,16 x 1,7 x (65 — 5) + 137,8 = 256,2 KkBT;

B TCUCHHC YaCa MaKCHUMAJIBHOI'O HOTpC6J’ICHI/I${ ropﬂqeﬁ BOJHbI.

Qnr = 1,16 X 9,9 x (65 — 5) + 137,8 = 826,8 KBT.

5.4 Tlpumep BBINOJHEHUS pacyeTa pacxoga BoOJAONOTpPeldJeHHsT s

TOProBOI0 EHTPa

HcxonHble nanHbIe IS pacueTa:
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Toproseiii neutp (manee TL[) pacrmosioskeH BO 2-M CTPOHUTEIbHO-KIMMATHYECKOM
painoHe.

O6uras mromans ayxstaxuoro TII cocrasmser 11700 m?, u3 kotopoii 6200 M —
TOProBasi IJIOLIA/Ib.

Bononorpedurenu:

Oo6cnyxuBaromuii nepconan TLI, yen — 20, konuyecTBO NMPUOOPOB: 2 YMBIBAJILHUKA,
2 yHUTa3a;

o 2 .
Marasus npooBoascTBEHHBIA 500 M° — 25 COTpYAHUKOB, KOJIMYECTBO MPUOOPOB: 2
YMBIBJIBHUKA, 2 YHUTA34,

2

Mara3uHbl pa3IMYHOTO Ha3Ha4YeHWsI, HempojoBosibcTBeHHBIE 4000 M°, yen — 200,
KOJIMYECTBO CAHUTAPHBIX Y3JIOB §, B KaKJAOM CAaHUTAPHOM Y3JI€ YCTAHOBJIECHO: 1 yMBbIBaJIbHUK
u | yHuras.

Kunoteatp: 3 3ayma mo 110 mocamounsix MecT. CaHUTapHBIC Y3Jbl, MYXKCKOM: 5
yHHUTa30B, 10 muccyapoB, 6 yMBIBAIbHUKOB, )KeHCKHI: 10 yHUTa30B, 6 yMBIBATHHUKOB.

Kade mpu kunorearpe: 100 mect. Texnonorumdeckas 3ona: 30 mpubopos, 28 s
ropsitueit Boabl. Tpu caHUTapHBIX y3I1a JJIs IepcoHana 2 ayiia, 4 yHuTasa, 2 yMbIBaJIbHUKA.

®yn-kopt 200 M (5 npeanpusatuid) — 300 mocamo4yHbIx MecT. TexHosiornueckas
30Ha: 75 mpubopos 70 asis ropsiueit BObI.

Pectopan: 2 mno 250 M° — mo 80 mecr, Bcero 160 TOCATOYHBIX MECT.
Texnonornueckass 3ona: 30 mpubopos, 28 mis ropsueil Boabl. CaHHWTapHBIC Y3IBI AJIS
nepcoHana: 2 nyma, 4 yHuTasza, 2 ymbiBagbHUKA. CaHUTapHBIC Y3JIbl JUIs TIOCETUTENe: 4
yHUTa3a, 4 yMbIBaJIbHUKA.

MakcumanbHoe kosmuecTBO noceruteneit B T — 2066 ven. CanutapHblie y3ibl IS
MOCETUTEIICH: MYKCKHE 00IIIee KOJIMYECTBO CAHUTAPHBIX TPHOOPOB 84 i ropsiueit Bojbl 24
IIT., )KEHCKHE: 00IIee KOJIMYECTBO 64 I ropsiueit Boabl, T — 24.
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Tabnuua 8 — Xapakrtepuctuka norpedurenei, 0O0CIy)KMBAEMbIX CUCTEMaMHU XOJIOJHOTO,
TOpSYEro BOJOCHAOKEHUS U KaHAIU3AIUHU, PACCUNTHIBAEMOTO 37IaHUS

Hopwma pacxo/ia BOJIBI, JT PACXOL BOJBI
B CYTKH CO CPEITHIM 32 B 4ac HaubOJBIIETO npuGopow, /e (/)
> TOJ] BOJIOTIOTPEOICHHEM BOJIOTIOTPEOIICHHS PHOOPOM,
=
= o L O ) 1S O e
28| 5 e in S i in = &
Il E I it = I Y g 5
g ><ISIJ ; = = = ; = - = § = =
2 S 22 E | £ | &2 B | &| &% 2
£ szl =8| = = | 25| 5| E % & e
IMoTpebuTenn % g5 5 2 = ’§ 5 2 = ’g:__, = 2 S
= |2%| & = | £ | & = | | & S
=~ = 5| O © e | o © S S S
E = >
g =
§ 2
= c ,h
g qtot 90,90,
tot h h tot h h o c
= Qum | Qum | Qum | 9hru | Dhru | Qhru (qgoht (qO,hr)'
hr h
qO,hr
1 2 3 4 5 6 7 8 9 10 11
9 AZIMMHHCTPATHUBHBIC 3/IaHUSI 1 pabotauk | 1,2 15 51 6 4 1,7 2 0,14 (80) 0,1 (60)
10 IIpennpusTus 0OIECTBEHHOTO MUTAHUS
¢ TIPHTOTOBJICHHCM HIHIIH 1 600 1 12 34 4 12 34 4 | 03(300) | 0,2(200)
peann3yeMoii B 00€ICHHOM 3ajie
¢ MPHTOTOBJICHHCM ITHIH 1 60710 1 10 2,6 3 10 2,6 3 | 0,3(300) | 0,2(200)
MPOIaBAEMOii Ha JIOM
11 MarasuHsr:
1 paboTHHK
IIponoBonscTBeHHBIE (0€3 B CMCHY HiH
POZLOBOIBCTBCHHET 20 M2 11 | 30 10,2 12 4 17 2 0,3(300) | 0,2 (200)
XOJIOIUIBHBIX YCTAHOBOK)
TOProBOrO
3a5a
POMTOBApHBIE I padormmi 1,1 20 6,8 8 4 1,7 2 0,14 (80) 0,1 (60)
B CMEHY
15 Kwunoreatpsl, TeaTpbl, KIIyOBI U TOCYTOBO-Pa3BICKATEIbHBIC YIPESIKIACHHS:
JUTSL 3pUTenei 1 yenoBek 1 8 2,6 3 0,9 0,3 0,36 0,14 (80) 0,1 (50)

Jlyist pacyeTa pacxo/ioB BOJbI B TOPTOBOM IPEANPUATANA HEOOXOJAMMO HCIIOIH30BAThH
AJITOPUTMBI, U3JIOKEHHBIE B MIPEABIAYIIUX pa3/ieiiax.

Pesynbrarsl pacuera ais TL B enom.

CexyHIHBIN pacxo] BOAbI, BOJAOPa30OpHON apMatypoil (IpubOOpoM), OTHECEHHBIN K
OJTHOMY MPUOOPY I PA3TUIHBIX TPUOOPOB, JJIS 3AHUS B 1IETIOM, JI/C:

qict = 0,226, 51/c; Z NP = 62,2; oot = 12,06;
ot = 0,144, n/c;z NP" = 19,95; o = 6,88;

a5 = 0,161, 1/c: Z NP = 42,72; o« = 11,69.
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MaxkcuManbHbIN CeKyHIHBIN pacxox cetu ans TL B memowm, n/c:

qtot =5x 0,226 X 12,06 = 13,64 J'I/C;
qh =5x%x0,144 x 6,88 = 4,97 JI/C;
q° =5x0,161 x 11,69 = 9,42 1/c.

YacoBoii pacxoj1 BOJbI OTJEILHBIM IPUOOPOM JIJIs 31aHHS B 1IEJIOM:
Qonr = 167,98,1/4; 2 NPt = 196,67; afo* = 47,69;

Qg he = 127,58, n/q;z NP =98,71; ol. = 25,61;

qQonr = 105,18, 11/‘1;2 NPs. = 177,61; ap, = 43,41.

MakcumasbHbIN YaCOBOM PACX0]1 BOJIBI:

qtot = 0,005 x 167,98 x 47,69 = 40,06 M3 /y;
qR. = 0,005 x 127,58 x 25,61 = 27,69 M3/u;
qS, = 0,005 x 105,18 x 43,41 = 13,46 M3 /u.

CyTOUHBIN pacxo/i BOJbl, HA XO3UCTBEHHO-TIUTHEBBIC HYK/IbI JJIS1 31aHUSI:
Q™' = 62,2, Mm% /cyT;

Q" =19,5m3/cyrT;

Q¢ =42,7,m3/cyT.

Cpennuii 4acoBO# pacxo BOABI JIsl 3/ITaHUS B LIEJIOM:

qvt = 4,44 m3 /4,

q? = 1,39 M3 /4y,

q$ = 3,05 mM3/u.

PacueTHble pacxonpl BOJbBI MPUBOAATCS B CBOAHOW TaOyMIle BOAOMOTPEOJICHUS MO
npuMepy TabJuIl B pa3jenax BbIIIe.

Pacxon tenna niis HarpeBa ropsiueit Bojibl, KBT:

B TCUCHHC CPCAHCTO Haca
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Qi =1,16 x 1,39 x (65 — 5) + 185,4 = 282,2 kBr,
B TCUCHHC YaCa MAKCUMAJIBHOT'O HOTpC6J'ICHI/IH I“Opf[‘lﬁﬁ BOJIbI
Qh. =1,16 x 27,69 x (65 — 5) + 185,4 = 2112,6, kBr.

5.5 Ilpumep BbINOJHEHUSI pacyeTa pacxoja BOAONOTPeOJeHUS ISt
CIIOPTUBHOI0 KOMILIEKCA

HCXOI[HBIG JaHHBIC LA paCcucTa:

. . 2

CnopTHBHO-03/I0POBUTEIIbHBIN KOMILIEKC oOmiel miomaaso 2019,0 m°. B 3manumn
pacIioyioKeHbl METUIIMHCKUM KaOuHeT, Kade, OacceitH. OOBEKT pacIoloXeH BO 2-M
CTPOUTEIHHO-KJIUMATUUECKOM paiioHe.

CocTtaB TOMEIIEHHA W KOJMWYECTBO MOTPEOUTENed M KOJUYECTBO CaHUTAPHO-
TEXHUUYECKUX MPUOOPOB.

MenmuuuHckuii kabuHeT — 1 COTpyAHMK, JUIsi XOJOJHOHW W ropsued Bojel 1
YMBIBaJIbHUK.

OOcnyxuBaromuii nepcoHan 20 YeIOBEK, CaHUTapHbIA y3el I IepcoHaa
MYKCKOM, )KEHCKUI, 2 yMbIBAJIbHUKA, 2 YHUTA3a, | muccyap.

MaxkcumaiibHOE KOJIM4YecTBO mmocetuteie — 200 yemoBek

Cany31bl IpU pa3feBalKax U cayHaxX, CAHUTApHbBIE Y3JIbl U IOCETUTENIEH MYXKCKHUE:
2 yMbIBaJIbHHKA, 2 yHHUTa3a, 2 nuccyapa. CaHUTapHbIE Y3JIbl JJIs1 IOCETHTENEH JKeHCKHe: 2
YMBbIBaJIbHHUKA, 2 YHHUTA3A.

Cany3nbl 171 CIOPT3aJIOB MYXKCKue: 4 ymbIBadbHUKA, 4 yHHWTa3za, 4 muccyapa,
YKEHCKUE:. 4 yMbIBaJIbHUKA, 4 YHHUTA3A.

Jly1ieBbie CETKH, 00IIIee KOJUIECTBO, T — 12,
Kade, 12 nocamounbIXx MeCT, IJIs XOJIOHON U TOpsiueid BOJIBI 3 MOMKH.
Ha texHonoruueckue HyXibl Oacceitna, Jji/c — 2.

Bpewmst pabotsl koMiiekca 14 gacos.

40



Tabnuuna 9 — XapakrepucTuka moTpedOuTeseld, 00CITyKUBAEMbIX CUCTEMAaMU XOJOIHOTO,
TOpSYEro BOJOCHAOKEHUS U KaHAIU3AIUHU, PACCUNTHIBAEMOTO 37IaHUS

Hopma pacxoia BOJIbI, JI Pacxox B!
B CYTKH CO CPEITHUM 32 B Yac HauOOJILIIErO npuBopow, 1/ (1/4)
> T'OJl BOZONIOTPEOIeHHEM BOJIONOTPeOIICHNUS PHOOpOM,
=
= )
- Q O @) Q O @) = L
—~ § 5 Jl ] = gl ] ‘;j:( ]
o)) s = — =1 = = R -~ ’=
o < o =
s2| &g £ | E | BE| E| B | B¢ 5
= S5l 28 = = a & = = < S =
[oTpeburenu = = 5 2 S ’§ 5 2 5 ’E = g g
&) = o
g SE| & 2| 5| & 2| 2| g s
= El S ) o o) o © @) 3
= os = — — —~
E 5 <
g E
§ 2
= c ,h
2 qtot 90,90,
=t tot h h tot h h o c
= Qum | Qum | Qum | 9hru | Quru | 9hru ( tot (CIO,hr)r
QO,hr h
QO,hr
1 2 3 4 5 6 7 8 9 10 11
6 OU3KYJIBTYPHO - 03[0POBHUTENBHBIC YIPEKICHHUS
CO CTOJIOBBIMH Ha
nonydabpukarax, 6e3 CTHPKU 1 mecto 1,15 60 255 30 10 3,8 4,5 0,3(300) | 0,2(200)
OeIbst
9 AIMUHHCTPaTHBHBIE 3aHUSI 1 paGoTHHMK 1,2 15 51 6 4 1,7 2 0,14 (80) 0,1 (60)
10 IIpennpusTus 0OIMECTBEHHOTO MUTAHUS
/e TIPUTOTOBIICHHE MUK HE
npexycMoTpeHo (OydeTsl, 1 6010 1 2 0,8 1 2 0,8 1 0,3(300) | 0,2(200)
OyTepOpOIHBIC | T.I1.)
17 IlnaBatenbHbIe OACCEHHBIL:
%
MOTIOJIHEHUE OacceiHa BMeECTHMOCTH 1 10 - - - - - - -
Oacceiina B
CYTKH

PacueTHbIe TaHHBIC IS OTACIIBHBIX ITOTPEOUTENEH, pacueT BEPOSITHOCTEH:

BeposiTHOCTh  1eHiCTBUSL CAaHMTAPHO-TEXHUYECKUX MPUOOPOB MpPHU  OJMHAKOBBIX
BOJIOTIOTPEOUTEISIX B 3aHUU (3IaHUSIX) HITH COOPYKCHUU (COOPYKCHUSX ):

JIS1 00CJIYKUBAIOIIET0 MEePCOHAJ U MEIUIIMHCKOTO pa00THUKA

ptot — d x21 = 0,028; NPt°t = 0,17;
3600 x 0,14 x6 S
ph = L7 x21 0,033;NP! = 0,1;
T 3600%x01x3 7 R
2,3 x21
p¢ = 0,022; NP =0,13;

T 3600x01X%X6
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e 3600 x 0,041 x 0,14 o
plot — o = 0,258; NP = 6 x 0,258 = 1,55;

L 3600x0,039 x0,1
PhI‘ = 60

. 3600x0,037x0,1
PhI‘ = 60

= 0,234; NP =3 x 0,234 = 0,702;

= 0,222; NPB§, = 6% 0,222 = 1,332;

JJIS1 MOCEeTUTe el

10 x 200
ptot — 00X 03 <43 = 0,043; NPtet = 1,85;

3,8 x 200

h —_
3600 x 0,2 x 25

= 0,042; NPP = 1,06;

pP¢ = 62 x200 _ 0,04;: NP = 1,72;
- 3600x02x%x43 o
ot 3600x 0,043 x 0,3 ot
plot = 200 = 0,1548; NP = 43 x 0,1548 = 6,66;
. 3600 % 0,042 x 0,2 N
P = =0,1512; NP = 25 x 0,1512 = 3,78;
200
3600 x 0,04 x 0,2
PS. = =0,211; NP, =43 x 0,211 = 6,192;
200
s kage
2 X (22%12%2)
tot — — . tot — .
ptot — 3600 X 03 % 3 0,033; NP 0,1;
h___ 08 %53 = 0,02; NPP = 0,06;
T 3600%x02x%x3 7 oo
pP¢ = L2 x53 _ 0,029; NP€ = 0,09;
T 3600%x02x3 7 S
ot 3600x 0,041 % 0,3 ot
piot = = 0,155; NP®"' = 3 x 0,155 = 0,464;

300

p _ 3600x0,039x0,2

hr = 200 = 0,14; NP =3 x 0,14 = 0,421;
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. 3600 x 0,037 x 0,2
hr = 200

= 0,133; NP, =3x 0,133 = 0,3996.

BeposTHOCTh JI€HCTBHUSI CaHUTAPHO-TEXHUYECKUX NPUOOPOB I CHOPTUBHOIO
KOMIUIEKCA IPHU pa3HbIX BOJAOIOTPEOUTENAX !

_017+1,85+0,1

h
ptot = ,41;ZNP =1,22; ol = 1,081;
6+ 43 + 3 0.0 * 08
h—0'1+1'06+0'06—0039-zNPC—194- ¢ =1,412;
~ T 342543 7 - E AR
. 0,13+1,72+0,09 tot
= =0,037;ZNP = 2,13; at°t = 1,492,
6+43+3

CexkyHIHBIM pacxoj BOABI  JUJISl 3/IaHUA B IEJIOM, BOJIOPa30OpPHON apmaTypoi,
OTHECEHHBIN K OJTHOMY IPUOOPY:

0,17x0,14+185x03+0,1x03 _

tot _ — .
Qo = 2.13 0.2;
h 0,1x0,14+1,06x0,2+0,06x%x0,2 — 0192
qO - 1,22 - ) )

0,13x0,14+1,72x%x0,2+0,09x0,2
€ = = (0,193.

4o 1,94
MaxkcuManbHbIi CEKYHIHBIN PacXo BOJbI 1Sl CIIOPTUBHOIO KOMILIEKCA!
q*' = 5x 0,29 x 1,492 = 2,14 1/c,
q® =5x0,192 x 1,081 = 1,04 1/c,
q° =5x%x0,193x 1,412 = 1,36 1/c,

YacoBoii pacxo] BOJIbI OTJEIBHBIM MPUOOPOM JIJIsi CIOPTUBHOTO KOMILIEKCA:

1,55 x 80 + 6,66 x 300 + 0,464 x 300

Lot = = 260,7 ;
Qo,hr 155 + 6,66 + 0,464 a/4

n _0702X60+3,78x 200 +0421x200 .
Qohr = 0,702 + 3,78 + 0,421 = H2I0

. _1332x60+6192x200+03996%200 _ y
Qohr = 1332+ 6,192 + 0,3996 = HORS AT

BeposTHOCTh MCTIOJIB30BaHUSI CAHUTAPHO-TEXHUYECKUX MPUOOPOB JJIsi CIOPTUBHOTO
KOMILIEKCA:

43



3600 P** q°* 3600 x 0,041 x 0,29

plot = = 0,164;
hr qtoL, 260,7
oot = 3,47; NB°t = 52 x 0,48 = 8,54;
. 3600PP gl 3600 x 0,039 x 0,192
Phl" - h = = 0I15J
ab 179,96
ol = 2,27; NP = 31 x 0,528 = 4,64;
. 3600P°q§ 3600 % 0,037 x 0,193
P = = = 0,143;

o hr 176,47

ar,, = 3,0; NBS, =52x%0,515 = 7,45.
MaxkcuManbHbIN 4aCOBOM PacXol BOJBI JJISl 3AaHUS:
qiot = 0,005 x 260,7 x 3,47 = 4,5,m%/u;

ql. = 0,005 x 179,96 X 2,27 = 2,04, M3 /u;

qfr = 0,005 X 176,47 X 3,0 = 2,65, M3 /u.
CyTouHBII pacxo] BOABI TSl 3IaHUS:

quot — 15 21+ 60 200 +10 x 53

— 12,8 M3 /cyT;
1000 8 m*/cyT;
p _SIX21+255X200426X53 oo
Q= 1000 = 2 M/
C_9,9><21+34,5><200+7,4><53_75 Y

- 1000 =/ MO

Pacuer pacxoaoB BOJALI HA AYIICBBIC HYK/IbI:

CexyHHBIN pacxo] BOJbI HAa TyIIEBbIE, JI/C:
q = Myqo;
rIe:
M, — KOJINYECTBO ACUCTBYIOIIUX OJHOBPEMEHHO AYIIEH, IIT;

q°'=12x0,2 =6,01/c;
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q® =12x0,14 = 1,68 1/c;
q° =12x0,14 = 1,68 1/c.

. 3
YacoBoii pacxo/1 BOJbI Ha AYIIEBBIC HYXKIbI, M /4:

Ahr = Mydonrs
qiot = 12 x 500 = 6,0 M3 /y;
Q. = 12 x 229,5 = 3,24 M3 /4;
qfr = 12X 270,5 = 2,76 M /u.
CyTOYHBIH pacxos1 BO/IbI Ha JyIIeBbIE HyKbI, M /CYT:
Q = M;qym;
Q™! = 12 x 500 = 6,0, M3 /cyT;
Q" =12 x229,5 = 3,24,m3/cyT;
Q° =12x270,5 = 2,76,m%/cyr.

MaxkcuMalibHbIe pacdyeTHBIE PACXObl BOJBI Ul CHOPTUBHOIO KOMIUIEKCA C YYE€TOM
IYIIEBBIX PACXOAO0B:

q*°t = 2,14 + 6,0 = 8,16 x1/c;

q" = 1,04 + 1,68 = 2,72 1n/c;

q° =136+ 1,68+0,2 =3,241/c;
qiot = 4,5+ 6,0 = 10,5 m3/y;

Qe = 2,04+ 3,24 = 5,28 M3/y;
qS, = 2,65+ 2,76 = 5,41 m3/y;
Q™' =128+ 6,0 = 18,8 M3 /cyT;
Q" =53 +3,24 =854 m3/cym;
Q° =7,5+2,76=10,26 mM3/cyr.

Cpemnuit 4acoBO# pacxo BOJIbI 3a IEPHOJT (CYTKH, CMEHA) BOJOMOTPEOICHUS:
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tot _ — 3
8,54
h _ — 3
g = = 0,61 M /4;
(1026
dr = 14 - M~ /4

Pacxon temna nns HarpeBa ropsueld BOAbI HAa HYKJbI FOPSIYETO BOJOCHAOKEHHS C
Y4€TOM TEIUIOBBIX MOTEPH MOJAIOMINX U HUPKYJSILIUOHHBIX TPYOOIIPOBOAOB H 000pYAOBaHUS
(monoTeHEeCyUTENEH, BOJONOAOrpeBaTeneil u ap.), kKBt:

B TCUCHHUC CPCAHCTO Haca
Qi =1,16 x 0,61 x (65 — 5) + 55,0 = 97,5, kBT;
B TEYEHHUE Yaca MAKCUMAJIbHOIO NOTPEOJICHUS TOpSUEl BObI
Ql =1,16 X 5,28 x (65 — 5) + 55,0 = 422,5, kBT.
Pacuetnrie JAaHHBIC I10 paCxoldaM IIPUBOJATCA B CBOIIHOﬁ Ta6JII/IHe.

5.6 Ilpumep BBLINOJHEHUSI pacyeTa pacxoga BOAONOTPeOJeHUs ISt
NMPOMBIILJICHHOTO NPeINpUusiTUus

Hcxonnbie nanHble Ju1s pacyera:
OOBEKT PaCTOIOKEH BO 2-M CTPOUTEIIBLHO-KIIMMAaTUYECKOM paiioHe.

KonmuecTBo paboTHUKOB Ha mpeanpustud, 4ei. — 580, U3 HUX B MaKCUMaJIbHYIO
cMeHy pabotaert, yen. — 200.

KonuyecTBo cMeH Ha npeanpusiTiuu — 3.

AJIMUHUCTpaATUBHBIN MepcoHal, yen — 50, U3 HUX B MaKCUMaJIbHYI0 CMEHY pa0OoTaer,
gen — 20.

Cormacao CIT 44.13330. Bcero ycTaHOBIEHO CaHTEeXIpuOOpoB B Hauboliee
MHOT'OYHCIIEHHOW cMeHe — u3 pacyeTta 10 »eHmuH Ha 1 yHuTas, 1 pakoBuny u 10 myx4uH
Ha | yHuTas, 1 nuccyap, 1 pakoBuny.

B canuTapHbIX y31ax uisi MyK4dH 33 1IT.
B canuTapHbIxX y3max AJisl 5KEHIIUH 22 IIT.

KonnyectBo nmymieBbix ceTtok: 1 nymeBas ceTka Ha 15 den; pacyeTHOE BpeMs
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JEUCTBUS AYLIEBBIX MOCHE KaXI0W cMEHBI: 45 MUHYT. B caHMTapHBIX y31ax Jjsl MYKYHH §
mT. B caHuTapHBIX y31ax s )KEHILIYH § IMIT.

B 3manun aqnMuHUCTPaTHBHO-OBITOBOTO KOPITYCa BCETO YCTAHOBIICHO 55 CAaHUTApPHBIX
puOOPOB, U3 HUX IS AJMUHUCTPATHBHBIX PaOOTHUKOB — 5 IIT., IJIs Mpou3BojcTBa — S50
IIT., TYIIEBBIX ceTOK — 16.

XapaKTepI/ICTI/IKa HO’I‘p@6HT€J’I€ﬁ, O6CJIy}KI/IBaeMBIX CUCTCMaMHU XOJIOJHOTO, TOpAYCTO
BOI[OCHa6)KeHI/I$I H KaHaJIW3alu paCCUYUTbLIBACMOI'O 3aHus, IIPUBCACHA B Ta6JII/II_Ie 10.

Tab6nuna 10 — XapakTepucTrKa MOTPEOUTENCH, 00CTyKUBAEMBIX CHCTEMaMHU XOJIOHOTO,
rOpsSiYEro BOJAOCHAOKCHUS U KaHAJIU3AI[UH, PACCYMTHIBAEMOTO 3/1aHUS

Hopwma pacxona Boabl, 1 Pacxo BOEI
B CYTKH CO CPEIHHM 32 B yac HanOOJbIIEro npuBopom, /e (/)
> T0J] BOAONIOTpEOICHIEM BOJIOTIOTPEOICHHS PHOOPOM,
=
= =
= v O O o O O = 5
R m = S S = 9 S =
5 o 3] 0 [Lo) 3 9 L] I =
SRR | R B R B gL ¢
bl S - . s o= R — bl
2 2 B2 B | 2| B2 E| & 5% :
g g E = & = = 2 & = = 2 & :z
IMoTpedurenu % S 5 © = B 5 © = S = 2 S
= g2 g & & g & & = 5
2 Z =| © =3 Iy &) =3 = O =
= =5 O S S | O S S © S
E S >~
g E
§ 2
= c ,h
A qtot qO' qO ’
S tot h h tot h h o c
= CIu,m qu,m Qu,m th,u th,u th,u ( tot (QO,hr)'
4o,nr h
qO,hr
1 2 3 4 5 6 7 8 9 10 11
9 AIMUHHCTPATHBHBIE 3aHHSI 1 paGoTHHK 1,2 15 51 6 4 1,7 2 0,14 (80) 0,1 (60)
20 ITpou3BOACTBEHHBIE LIEXU:
0BbIUHbIE twens | 445 | o5 9,4 11 9,4 37 | 44 | 014(60) | 0,1(40)
CMEHY
21 JlymeBsie B OBITOBBIX 1 mymeBas
MTOMEIIEHHSX TIPOMBIIUICHHBIX ceTka B 1,1 500 229,5 270 500 2295 | 270 0,2 (500) | 0,14 (270)
TIpeANPUITUH CMEHY

BeposiTHOCTh NEUCTBUS CAaHUTAPHO-TEXHUYECKUX MPUOOPOB TIPU OJUHAKOBBIX
BOAOMOTPEOUTENSAX B 3JaHUU (3TAHUSAX) WIM COOPYKEHHUH (COOPYXKEHUSX) IS
IIPOU3BOICTBEHHOIO 11eXa:

— th,uU .
3600 q,
9,4 X 200

NPptot = 3600 X 014 3,73; at°t = 2,11;

3,7 %200

NPh = ——
3600 x 0,1

= 2,06; o = 1,46;
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5,7 X200
NP¢ = =3,17; a¢ = 1,91.

T 3600%x0,1

MakcuMallbHBIM CEKYHIHBIA pPACXOJ BOJABI HA PACYETHOM YYacCTKE CETH, I
IIPOU3BOJICTBEHHOIO 11€Xa:

JI

q°'=5x0,14 x 2,11 = 1,48 o
h JI
Q" =5x01x146=073 —;

¢ = ~ 096 =
q° =5x01x191=096.

BepOHTHOCTB IIGIZCTBHH CaAHUTAPHO-TCXHUYCCKUX HpH60pOB IIpyu OAMHAKOBBIX
BOI[OHOTpC6I/ITGJISIX B 3JaHUH ]I aIMHUHUCTPATHBHOI'O 31aHU.

NPptot = A x20 =0,16; at°t = 0,41;
3600 x 0,14
NPh = 1,7 x 20 = 0,09; ol = 0,331;
T3600x01 L T UL
NP€ = 2,3 X 20 =0,13; a¢ = 0,378
T3600x01 T U

MakcuMalbHBIM CEKYHIHBIM pPACXOJ BOJABI HAa PACYETHOM YYacCTKE CETH, MJIA
aAMUHHACTPATUBHOTO 3/1aHUS:

JI

q°'=5x0,14 x 0,41 = 0,29 o
h JI
q' =5%x0,1x%x0,331=0,17 pe

JI
q° =5x%0,1x%x0,378 =0,19 S

BeposTHOCTh ACHCTBUS CAHUTAPHO-TEXHUYECKUX MPUOOPOB ISl IPOU3BOICTBEHHOTO
1exa M aJMUHUCTPATUBHOTO 3/IaHUS TPH OTJIMYAIOIIUXCS TPYIIax BOJOMOTpeOUTENieH B
31aHUU (3aHUSIX) UK COOPYKEHUHU (COOPYKEHHUSIX) PA3IMUHOTO HA3HAYCHHUSL:

NP =) NP ;
NPtet =373 + 0,16 = 3,89; a't = 2,174;

NPM =206+ 0,09 = 2,15; o = 1,5;

48



NP¢ = 3,17+ 0,13 = 3,29; a¢ = 1,95.

Cexkynanblii pacxon BOAbl (0OLIMIl, rops4yeil WM XOJOAHOM), BOAOPa3z0OpHOM
apMatypoil (mpuOOpoM), OTHECEHHBIH K OJHOMY MPUOOPY M pa3IMYHBIX MPHOOPOB,
UCIOJIb3YEMBIX Pa3HBIMU BOJIONOTPEOUTENISIMH

~3,73x0,14+ 0,16 x 0,14

tot — 14 .

o 3.89 0,14 n/c;
y _206X014009%01 _ a1

Qo = 215 B
C_317x014013x01 _

Qo = 329 =0l

MaxkcumManbHbIN CGKYH,[[HI)Iﬁ pacxoa BOJAbBI Ha PpPaCdYCTHOM Y4YAaCTKC CCTH MOJIA
IPONU3BOACTBCHHOTO I€Xa U A/IMMHHUCTPATUBHOTO 31aHHUA .

tot __ — E
q°'=5x014x2174=152 —;
h -)1
q" =5x0,1x15=075—;

JI
q° =5x0,1x195=098 ~,

YacoBoil pacxon BOAbI ISl TPYIIBl CAHUTAPHBIX NPUOOPOB, 3JaHUS B LIEJIOM
(coopyxeHusi), sl TMPOU3BOJACTBEHHOTO I€Xa MW aJIMHUHHUCTPATUBHOIO 3[aHUS s
pa3IMYHBIX TPUOOPOB, 0OCITY)KMBAIOIIUX Pa3HBIX BOAONOTPEOUTENEH:

3,73 x 60+ 0,16 x 80

tot _ _ .

dohr = 3.89 60,8 s1/4;
b _2,06><40+0,09><60_408 Ja:

Qohr = 215 = 40,8 n1/4;
. 3,17 x 40 + 0,13 x 60

dohr = = 40,8 1/u.

3,29

BepO}ITHOCTI) HCIIOJIb30BAHHUA CAHUTAPHO-TCXHUYCCKHUX HpI/I60pOB A4 CHUCTCMBI B
LICJIIOM.

3600 NP q,
hr — ’
qO,hr
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3600 x 3,89 x 0,14
NPt = 08 = 32,25; oj2" = 10,02;

b 3600 x 2,15 x 0,1
hr = 40,8

=19,97; o}, = 6,89;

3600 x 3,29 x 0,1
40,8

NP, = =29,03; of, = 9,21.

y . 3
MakcruMalbHBIH 4acOBOM pacxo;] BOJBI HA PACUCTHOM YYacTKE CETH (, M /4, CIeayeT
OTIpeAeATh 1o popmye:

qtot = 0,005 x 60,8 x 10,02 = 3,05, M3 /4;
ql. = 0,005 x 40,8 x 6,89 = 1,41, M3 /u;
qf, = 0,005 X 40,8 x 9,21 = 1,88, M3 /u.

OnpeneneHne pacxogoB  BOABI  HA  JAYLIEBBIE  pacXoAbl  IPOMBIIUIEHHOTIO
PEAIPUATHSA.

CGKYHI[HBIﬁ pacxon BOAbI HA AYLICBBIC.

q° = M,qo = 16 X 0,2 = 3,2 x/c;
h JI
q" =16x0,14 =224 —;

q° =16 x 0,14 = 2,24 1/c.

YacoBol pacxo BOJbI HA AYIIEBBIE HYX/IbI:
qior = M,qonr = 16 X 500 = 8,0 m3/4;
Qe = M,qopr = 16 X 270 = 4,32 m3/u;
Qhr = Myqonr = 16 X 230 = 3,68 M3 /u.

CyTOuHBII pacxo/1 BOJbI HA TPEANPUATHH:

_25><580+15><50

Q™" 1000 = 15,3 m3/cyT;
n 94 %580+ 5,1x50
Q" = 1000 = 5,7 M3 /cyT;
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Qo = 15,6 x 580 + 9,9 x 50

= 9,5 M3/cyT.
1000 m*/cyT
CYTOqHBIﬁ paCXOII BOJbI Ha IlymeBBIe Hy}KI[BI HpOMBIHIHCHHOI‘O HpeI[HpI/IHTI/ISI,
M>/cyT:
_ Manaqumd5
60 x 1000

e Ney — KOJIMYCCTBO CMCH HA MPCANPUATHH, CM.

o 163 X500 x 45 ;
Q™ = 20000 = 18,0,m3/cyT;

h 16 X 3 x 270 x 45
Q" = 0000 =9,72,m3/cyT;

c 16 X 3 X 230 X 45 3
Q¢ = 60000 = 83,M%/cyT;

OHpCI[eJIGHI/Ie pacxoaoB BOALI JJIA IMPCAIIPUATHA B LICJIOM.

CexyHIHBIE PaCXOIbl BOJIBI:

J

q°" =1,48+3,2 = 4,68 o

h JI

q =0,73+2,24 =294 —;
J

q° =096+ 2,24 =3,27,—

YacoBble pacxobl BOJBI:
M3
gt = 3,05+ 8 = 11,05 o

h M
Ghe = 141 + 4,32 = 5,73 —;

3

M
Qfir = 1,88 +3,68 = 5,56 —.

CyTouHbI€ pacXo/Ibl BOJIBI:

Q™' = 15,3 + 18,0 = 23,3 M3/cyT;
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Q" =57+49,72 =154 m3/cyT;
Q° =9,5+8,3 =178 m3/cyr.

Cpennuit 4acoBoM pacxo BOJIbI 3a IEPUOJ] (CYTKH, CMEHA) BOAONOTPEOICHUS:

23,3
tot _ ’ — 3 .
qr E7n 0,97 m°/4;
15,4
h__’ = 3 "
qr >4 0,64 m>/4;
C_17,8_074 Y
qr = 7 =0 M> /4.

Pacxon Tenna ayisi HarpeBa ropsidedl BOJbI Ha HYXKIBI TOPSYEro BOJAOCHAOXKEHUS C
Y4€TOM TEIJIOBBIX MOTEPh MOJAIOMINX U MUPKYJISIIMOHHBIX TPYOOIPOBOIOB U 000PY0BAHMUS
(TToIoOTEHIIeCYIIMTENICH, BOJOMIOAOTpeBaTeeH u ap.), KBT:

B TCYUCHHC CPCAHCTO Yaca
Qh =1,16 ¢B(t" —t°) + Q" = 1,16 x 0,64 X (65 — 5) + 19,6 = 64,1 KBT;
B TCUCHHUC YaCa MAKCUMAJIBHOT'O HOTp€6JIeHI/I}I FOpr‘lCﬁ BOJbI
Qh =116 qp(th —t) + Q"' = 1,16 x 1,41 X (65 — 5) + 19,6 = 117,7 xBr.

6 Ilpumep rHAPABJMYECKOr0 pacyera ceTeil BHYTPEHHEro
BOJOIIPOBOAA.

BononpoBoAgHyl0 CETh pACCUMTHIBAIOT C LEJNbI0 OMNPENENICHHS JIUAMETPOB
BOJIONIPOBOJIHBIX JIMHUN M TOTEPh HANOpa B HEM MJi 3aJaHHBIX PACXOJIOB BOJBI, a TaK¥Ke
napamMeTpoOB HACOCHO-CUIIOBOTO 000PYIOBaHUS, 3aMIACHBIX U PETYIHPYIONUX €MKOCTEH.

OntumanbHOE 3HaY€HUE CKOPOCTH JIJIsi pacyeToB npuHumaetcs: V = 0,8—1,2 M/c.
['unpaBnuyeckuid pacueT ceTu OCYLIECTBISIOT B CIEAYIONICH NOCaeA0BaTeIbHOCTH:

— pa30MBaIOT BETBU CUCTEMBbI Ha PACUETHBIC YUACTKH, 110 MPUHIIUITY OT MOAKIIOUCHUS
K HACOCHOM CTAHIIMH JI0 KOHEYHOTO MOAKIIOYEHUS (CaHTEXTTPUOOpa) KaKI0M BETKU;

— ONpEeNeNsIIOT KOJUYECTBO MNPUOOPOB HA pACUYETHBIX Yy4YacTKax, pacueTHbIC
CEKYHJIHbIE PACXOJIbL;

— 10 paC‘IeTHBIM pacxo;laM u peKOMeH)IOBaHHBIM CKOpOCTSIM onpe):[ensnoT III/IaMeTpBI
TpYO;
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— omnpeAeNsioT no ¢opmyiaaM TUIPABIMKKA WIM MO TadauIaM MNOTeph Hamopa Io
JUIMHE HAa TPEHUE IPH JIBHKEHUH BOJbI B TPYOOIIPOBOJIE, HA MECTHBIE COIPOTUBIICHUS;

— UTOT'H paCdCTOB 3aHOCATCA B CBOAHYIO Ta6JII/IIIy.

st ympoienuss pabOThl MPU  BBINIOJIHEHUH THAPABIMYECKOTO pacdyeTa MOXKHO
BOCIIOJIB30BaThCSA ~ TaOMUMUAMK I THUIPABIMYECKOTO  pacyera  TpyOOIpPOBOJIOB,
MIPUBEICHHBIMU B CTPOUTEIBHBIX CIPABOYHUKAX, TEXHUYECKOU JINTEPATYPE MPOU3BOIUTEICH
TpyOOIPOBOJIOB, COBPEMEHHBIMU MpPOrpaMMaMH JIJIsi pacuera TpyOONpoBOAOB, (HhaCOHHBIX
W3IEIUH U TIp.

6.1 Ipumep ruAPaBIMYECKOT0 pacyeTa ceTeil BHyTPEHHEro BOJAONPOBO/IA.

[Tpumep pacueTa TpyOOIpoOBOIa BemeTcs coraacHo [1].

3ajaHue: onpenesuTh JUaMeTPhl U MOTEPU AaBIEHUS IO JJIUHE JJIsl TpyOOTpPOBOIOB
XOJIOJTHOUW U TOPAYEHN BOJBI.

Hcxonnbie nanHbie 115 pacuera:

Jnuna kaxmaoro tpyoonposoaa L = 10,0 m.

PacueTHBIH pacxoz ropseit Bomsl — 3,66 11/c mmm 0,00366 m*/c.
Pacuetnsliii pacxon xonoanou Boasl — 3,16 1/c wim 0,00316 M/c.

MuHMMaJIBHBIN TuamMeTp TpyoomnpoBoaa Umin, M, IPH PACUETHOM CEKYHHOM PAacXoje
g, 71/c. 3agaeMcs Ha4aJIbHOM CKOPOCTHIO BOJIBI B TpyOe 1 M/c.

Jliist TpyGonpoBo/ia TOpsTYE BOJIBI:

4
dmin = T[_?/i
re:
( — pacxox BOJIBL, M°/c.
V — CKOpPOCTh BOJIBI B TPYOE, M/C.
Qg = 22009300 _ ) 0683, 1an 68,3 mu.
in 3,1415x 1 ’ ’ ’

Pacuetnass ckopoctb B TpyOOmpoBOJE C YYETOM YMCHBIICHHUS JUaMeTpa
TpyOOTpoBOa 3a cYeT K03 dUIIMEeHTa SKBUBAJICHTHOM mepoxoBaToct — 0,13 Mm
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nd%,’

rze:
dsz — BHYTPEHHUI TUaMeTp TPyOBI, M.

_ 4x0,00366
"~ 3,1415 % 0,067242

\% = 1,03 Mm/c.

CornacHo I'OCT 3262, oObIKHOBEHHBIE JUAMETPHI TPYOOMPOBOAOB MPUHUMAIOTCS
aist ropstueit Boxsl Dy=65 MM, D,,=75,5 MM, d,,=67,5 Mm.

o vd
Yucno PeitHonbaca Re = %;

o 2
A V— KMHEMATHNYCCKAasA BASKOCTD JKUAKOCTHU IIPH 3aJaHHOU TCMIICPATypPEC, M /c.

~ 1,03 x0,06724

Re = 0.0000004 = 173267.
Pacuet ko3¢ duiirenTa rujpaBIndecKoro TPeHHUs:
A 68,025
A=0,11 (d_BH + E) ;
rie:
A — K03(pGUUMEHT SKBUBAJICHTHON IIEPOXOBATOCTH BHYTPEHHEH MOBEPXHOCTHU
TPYOBI, MM.

000013 =~ 68 )0'25_00241
00675 173267/ 77

A=0,11><(

JIunelinble MOTEPH AABJICHUS MO JJIMHE B TPyOONpoBOAaX, M:

Lv?

hj=A——;
' %, 2

r7ie: g — yckopeHue cBoboHoro najaenus, 9,80665 m/c?.

h; = 0,0241 10 x 1,037 0,19
= X = .
=% 0,06724 x 2 X 9,80665 "~

Pacuer anis TpyOonpoBo/ia X0JI0IHOM BOJIBI:

54



4 x 0,00316
dpin = 31415 x 1 = 0,0634 M usu 63,4 MM;

__ 4x000316  _ o om
V= 31415 x 0067242 27 ¢’
Re — 0,89%0,06724 — 39892,

0,0000015

0,25
A=011X ("'00013 + 58 ) = 0,027
0,0675 39892

h; = 0,027 X 10 x 0,89" =0,16
1= 006724 x 2 X 9.80665 =~

6.2 Ilpumep pacyera mnorepp Hamopa B (ACOHHBIX H3AEJTUAX
TPYOONPOBOAHOM CHCTEMBI.

I/ICXOI[HBIG JaHHBIC UL pacucTa:

[Torepr Hamopa Ha MECTHBIX CONPOTHBJICHHUSAX JJI1 TPOWHHMKA Ha pa3/clICHHUC
IIOTOKOB. PacxoJl B TPOMHHUKE IPSIMOro IMPOTOKa Ha BBITYyCKe M3 TpoiHuka (,=0,51 1/c,
ckopocth V,=0,9 M/c, pacxon Ha oTBeTBIeHUE (,=0,24 n/c, V,=1,26 m/c. CpenHsisi CKOPOCTh
32 MECTHBIM COIpOTHBIECHHEM TpoilHuKa V.,=(0,9+1,26)/2=1,08 wm/c. B mnpumepe

KO3 PUIIMEHT ompenensercd IO PacyeTHOM MporpamMMe OJHOTO W3 TPOU3BOAUTENEH
£=1,031.

HOTepI/I Hanopa Ha MCCTHBIC COHpOTI/IBJ'ICHI/IH, M.
2
VC
P.
hy = Y8—;
2g

rac.

§ — Oe3pa3MepHbIil KOA(UITUEHT MECTHOTO COMPOTUBJICHUS DJIEMEHTOB CHCTEMBI
(ToBOpOTOB, TPOWHUKOB U T.11.). Koaduruent  onpenensieTcs mpu MOMOIIHA TEXHUIESCKOU
JUTEpaTypbl IPOU3BOJIUTEIICH, TEXHUUECKUX CIIPABOYHUKOB, PACYETHBIX MIPOTrPaMM;

V — cpeaHsisi CKOPOCTh MOTOKA BOJIBI, M/C.

h Vap 1,031 1,08" 0,061
n=285, =L 2 % 980665

I[JIH TpOfIHHKOB CO CMCHICHHUEM IIOTOKOB, OTBOJOB U T.J. IIOTCPU HAIIOPA HA MCCTHBIC
COIMPOTUBJICHUA PACCUUTBIBAIOTCA aHAJIOTUYHO IIPUMCEPY.
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6.3 Ilpumep pacuera moJIOTEeHUECYIINTES

HCXOI[HBIG JAaHHBIC UL paCcucTa:

[To 3amanuto B cucteme ['BC uCnosib3yroTcsi MOJOTEHIECYIIUTENN C TIEPEMbIYKAMHU
(pucyHok 1), nuameTp mepemMbldkd 15 MM, quamerp mojioTeHiecymmrens 25 mMm. Pacxon

ropsiueil Boabpl 4epe3 mosoreHuecymurens 0,58 n/c. Heobxomumo ompenenuTh MOTEPrO
JTABJICHUE B MOJIOTECHIECYIIUTETIE.

Q=058 n/c
v=102m/c
500

375

HanpagBaernlie nomoka

= S

o175

500
424
1S 425

== Z

\ Hanpabaenue nomoxa

Pucynoxk 1 — CxemMa mosoTeHIeCyIUTEeNs

Pacnipenenenne  pacxoloB  MEXIy NEPEMBIYKOW M MOJOTEHLECYUIUTENEM,
MPOU3BOJIUTCSI 10 COOJIIOZICHUS PABEHCTBA MOTEPh JABJICHUS MEXIY TAHHBIMU 3JIEMEHTaMHU.

B mannoM nmpumepe pacxo]1 pactpeaeauics CASAYOIUM 00pa3oM, Yepes3 MepeMbIuKy
pacxox coctaBisier 38,5%, oto 0,223  7/c,

pacxoa dYepe3 OCHOBHYIO  4YacThb
nonoreHnecymmurens 61,5%, ato 0,357 n/c.

Pacder nuHEWHBIX TOTEPD YEPE3 NTEPEMBIUKY:

_ 4x0,000223 05 e

V= 312150016442~ POPM/G

re 1,05 x 0,01644 1393643
©= 700000004 s

A=0,11 X 0,00013 + 08 " = 0,0343
- (0,01644 43236,43) - '
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JInHeliHple MOTEPH aBJICHUS Yepe3 MepeMbIuKy JUIMHOU 0,424 Mm:

h; = 0,0343 0,424 x 1,057 0,05
= X = .
=5 001644 x 2 X 9.80665 > ™

JIuHeitHple MOTEpHU JaBJICHUS Yepe3 OCHOBHYIO YAacTh MOJIOTEHIECYIIUTENS MPSIMbIX
Y4aCTKOB!

h; = 0,0312 X 1,125 x 0,63° = 0,027 m;
1= 0,0268 X 2 X 9.80665 </ ™
OTBOI0OB
h, = 0,62 X 0,63° = 0,013, M;

Mo e X 5980665 M

IIapoBbIX KPaHOB

h, =

(3,6q>2 _ <3,6 * 0,357
Kos/ 39

2

) = 0,001,6ap = 0,011, ™,

rae Kys — mporyckHasi cCiocoOHOCTh KJIalaHa 1o nachoprTy, pu AaBjiaeHuu 1 Oap, M/
CymmMmapmnsie motepu coctasT 0,05 M.

[Torepu Ha MECTHBIE COITPOTUBIIEHUS B TPOMHUKE HA pa3/ICIICHUE:

0,832

by = 2 X 55580665

= 0,07, m.

[ToTepu Ha MECTHBIE CONMPOTUBJIEHUS B TPOMHUKE HA pa3/ieliCHuUE:

h, = 2,4 X 0,83° = 0,085
Mo A 5080665 o0 M

CymMapHBbIe IOTepH JaBJICHUS B MOJIOTCHIIECYIIIUTENE:
Hjtor = Xy + Yh, = 0,05+ 0,07 + 0,085 = 0,205 m.

6.4 Ilpumep rUAPaBJINYEeCKOr0 pacuera cerei BHYTPEHHEIr 0
X031 CTBEHHO-IIMTHEBOI'0 BOAOIPOBOAA X0J0AHOM BOJBI.

I/ICXOI[HLIG JaHHBIC UL pacucTa:

Hnst pacyera mpunatr 10-staxHbii Kuiokd goM. OOBEKT pacloyioKeH BO 2-M
CTPOUTEITHHO-KIMMATHIECKOM palioHe.
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KonuuectBo kBaptup — 60.
Komnuectso xxurenei, uenx — 180.

KonudectBo mpubopoB ol1iee u i1t X0JIOAHOU BOAbI, T — 240; miist ropsiael BOIbI,
mT — 180.

JlaHHBIE IO TUIIOBOW KBapTHUPE:
KonuuectBo xureneit, uen — 3.

KomndecTBO caHTEXHHYECKUX MPHOOPOB, 00IIEee U JUISl XOJOHON BOJIBI, T — 4; JIs
ropstueit BOApI, T — 3.

Tumnosast kBapTHpa 000pyA0BaHA CAHUTAPHO-TEXHUUECKUMHU IMPHUOOpaMHU:
— KyXOHHas1 MOWKa;

— BanHa giauHou 1700 mm;

— YMBIBIBHUK;

— YHHUTA3 CO CMBIBHBIM 0auKOM.

CxeMa ®3 MIECTH IIOCJICNIOBATEIHLHO MPHUCOCIUHCHHBIX K MAarucTpajsiM CTOSKOB
npuBeAcHa Ha pUCYHKEe 2. J[JI1 HariasgHOCTH B MpHMepe OyAyT pacCUMTaHBl JBa CTOSKA:
HanOoJee MPUOIMKEHHBIN U HanboJiee yIaJICHHBIN OT BBOJIa B CEKITHIO.

IMuapasamyeckuii pacuet TpyOONpPOBOIOB

Ha akcoHoMmeTrpHueckoll cXeMe€ HaMeyaeTcsi pacyeTHas JIMHUS OT MecCTa
NPUCOECIMHEHUS BBOJA K CETH TOPOACKOTO BOJOMPOBOJA [0 CaMOIo YAAJIEHHOTO U
BBICOKOPACIIONOKEHHOTO  mpubopa.  JlukryromuM  npubopoM  SIBASETCS ~ BaHHA,
ycraHoBieHHass Ha Ct. Ne6 BepxHero staxa. OHa oOo3Hauaercsi «Bannay. OctanbHble
pacueTHble TOUKH 0003HAUEHbl B MECTAaX OTBETBJICHUS TPYyOOIPOBOIOB, TaM, /i€ U3MEHSETCS
pacxop.

HopmaTtuBHble pacxoabl BOABI ISl pacueTra BOJONPOBOIHOM CETH IPUHSTHI B
3aBUCHMOCTH OT CTETICHH 3JIaHMS IIPUHSATHI 110 IPHIIOKESHHUIO A 1 cBeeHBI B TaOmrpl 11, 12.

ITo pacyeTHBIM pacxogaM Ha Ka)JOM Y4YacTKE BOAONPOBOIHOM CETH ONMPEACIISIIOTCS
JTMaMEeTpPhl ¥ TIOTEPU HAmopa OT BBOJA JI0 MTUKTYIOMIECH TOYKHU. [luaMeTpsl TpyO BHYTPEHHUX
BOJOTIPOBOJIHBIX ~ CETEH HA3HAYAIOTCS W3 pacyeTa HauWOOJBIIEr0  HCIOJIb30BaHUS
rapaHTUPOBAHHOTO HAMOpa BOAbI B HAPYKHOM BOJOIPOBOJHOW CETU U PEKOMEHAYEMBIX
CKOpOCTEH JBIKEHUS BOJBI B TPYOOIIPOBO/IaX BHYTPEHHHUX BOJIOIIPOBOHBIX CETEH.

[Torepu nmaBneHuss Ha y4dacTkax TPyOOINpPOBOAOB, B TOM YHCJIE NPU OOBEIUHEHUU
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CTOSIKOB B BOJIOIIPOBOJIHBIE Y3JIbI, CIIEAYET OMPENENATh C YIETOM IIEPOXOBATOCTH MaTepuaa
TpyO U BSI3KOCTH BOJIBI.

IM'uapaBaudeckuii pacuer ceTu mpuBoAUTCS B Tabaunax 11 u 12.

¥
&

(A

Pucynok 2 — CxemMa cuCTeMbl XOJI0JHOTO BOJIONPOBOIA
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Ta6nuna 11 — M'mapaBnuyeckuii pacdeT TpyOOMPOBOIOB XOJOIHON BOJIBI Ha y4aCTKE OT BBOJIA B 3/IaHKE JJO HAHOOJIee YIaIeHHOTO
cTosika Nob

2 .
o] (&) [0}
: = 2 «
. . N Q =
= = o > < é
5 5 ” - ol £ :
> = Q. 8 = - < <
2 . ‘§ 19) = ) - . = < s,
g E [5) \g °c;- 8 < = 2] a E o %
3 g " g . = = =) = o) = 1 9 Al S
s S| 8 | 3| azl = = | 5| & | 8| E |5 |§ |¢& g | &
o > S 95? 3 o< E Q = > o = ] et =] = =
2 s =3 s | 5O a A 2 = > X = .| = s 5 a
2 2z | 584 & .| 5 || 2 g| ¢ |8 | £ s 8
E m ) 2 2] = )E 3 = - Mm 1) = et N & = s g =
o o . ~ < T S S 0 3 et o] S =R © o ani
S = . 1) O X © N = 3 O = = a, s = 2 S o =¢ 5
> X o O [ o K [¥a) = (a}) > o ) o o = ) = (0] =
= o < O = Q. ) = 5] o A =N = = 0O o . m 9 o] )
B o S = a, & Q 0 Q = S = Q < s 5| 4 = @ Z < =
y 5 = o E <) S & = = e o = g = TE . 88 3 N Ay
o a 2 = = R < © = _@ = S 3) = = = 2| 8T = 5 g
5 S = 2 ) g | 25§ 8 =4 S = g T & | 52| 2| 88 = g S
5|2 2 d | 82188 & S | 2| E| & | E| 5 |EE|2E|5%| E |Gk
> | Z 2 = g | &7 |8 M Z £ | 5| O = = |ES|J8|» & o | E 2
1 Banna-1x 1 0,18 |3 7,1 0,0296 0,2362 0,18 15 |09 |055 |0,08 |002 |01 27,500 | 1,0 10,0
EE 2 1k—2k 2 0,2 3 7,1 0,0148 0,2362 0,24 15 1,26 |1 0,2 0,16 | 0,36 | 27,150 | 1,35 10,5
a <
i E{ 3 2Kk-3K 3 0,2 3 7,1 0,0099 0,2362 0,24 15 1,26 |1 0,19 (0,21 (040 |27,150 (1,35 10,8
m
E é 4 3xk—CtNe6 4 0,2 3 7,1 0,0074 0,2362 0,24 15 1,26 | 1,75 |0,35 2,13 | 2,48 | 27,150 | 1,35 11,2
5 CtNe6-1 4 0,2 3 7,1 0,0074 0,2362 0,24 25 1042 |3 004 |0 0,04 | 28,500 | 0,0 12,3
6 ler—2cT 8 0,2 6 7,1 0,0074 0,2877 0,29 25 051 |3 0,05 |0,02 |0,07 | 25500 3,0 15,4
7 2cT-3cT 12 0,2 9 7,1 0,0074 0,3291 0,33 25 1058 |3 0,07 |0,02 |0,09 |22500|6,0 18,5
8 3cr4cT 16 0,2 12 | 7,1 0,0074 0,365 0,37 25 1065 |3 0,08 |002 |01 19,500 | 9,0 20,5
9 4cr-5ct 20 0,2 15 |71 0,0074 0,3969 0,4 25 [0,7 3 0,1 0,02 |0,12 | 16,500 | 12,0 23,6
10 | 5cr—6¢T 24 0,2 18 |71 0,0074 0,4275 0,43 25 (0,76 |3 0,12 (0,02 |0,4 | 13,500 | 15,0 26,8
4 11 | 6¢cTt—7cT 28 0,2 21 |71 0,0074 0,4554 0,46 25 (08 3 0,13 (0,02 |0,15 | 10,500 | 18,0 29,9
5 12 | 7er—8ct 32 0,2 24 |71 0,0074 0,482 0,48 25 (085 |3 0,14 (0,03 (0,17 |7500 |21,0 34,1
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Tabnuua 12 — I'mapaBaudeckuii pacyeT TpyOOINpPOBOAOB XOJIOAHOM BOABI Ha YydYacTKe OT BBOJA B 37aHHE 10 Hauboiee
npuOIMKEHHOTO cTosiKa Nel

o
5 .
: : :
= = o T =
g 8 < . X A £
> = o L . = o
z | 8 5 = i _ 5 | o =,
2 S | 5 2 o s | € | e o | B 5 | K
5| e | L8 | B " = | ¢ | £ £ | g £ | 2
s S| % | 2| a2z = = | 2 2 = |5 2 | & g | &
o > S 95? Eu'c E 8 = g\ = % j=nd o E =
g = | T 8|57 5 = | & S| o |s&| = |8 5 | =
2 = z2 | 2| 2E| = 3 s | O = = | E<| B | Es 2 | g
g o) . = s T = - 5 a = T < S K o o . s T
S S a, 1 S | X o £ 2 © = 2, 2 K 2, S < o
= ™ o te) O o = 0 as o, > ~ 9] o o = ] 3 X ] =
S o) < ] = =% XS N Q o > ) = E O = m Q ] o
B o, S = = E Q 0 Q = S = - Q < S =B < w B Z S E
o S = o E o a % g = A a, ﬁ < ast T @ ast S 2 8 SQ=¥
K 3 E = g = S 52 = 5 8, - = = = S & 0 o -
o, s = < S X ) < = = o %
5 5 & = S S| 2 E 3 = o = 3 = 5 | 52 5 | 88 S 2 S
5|2 2 d | 82188 & S | 2 |E| | E| 5 |EE| E|5R| E |c%
> | T 2 = g | 5|8 m o £ | x| O | E |ES| E |»FE o |E2
1 Baunna-1x 1 0,18 |3 7.1 0,0296 |0,2362 | 0,18 |15 |09 |055 |0,08 |0,02 |01 27,500 | 1,0 10,5
§ 2 1xk—2K 2 0,2 3 7.1 0,0148 |0,2362 |024 |15 |1,26 |1 0,2 0,16 | 0,36 | 27,150 | 1,35 10,9
a. o]
EEI 3 2k-3K 3 0,2 3 7.1 0,0099 |0,2362 |024 |15 |126 |1 0,19 |0,21 |040 |27,150| 1,35 11,3
m
Eé 4 3xk—CtNel 4 0,2 3 7,1 0,0074 0,2362 0,24 15 1,26 | 1,75 |0,35 2,13 | 2,48 | 27,150 | 1,35 11,7
5 CrNel-1 4 0,2 3 71 0,0074 |0,2362 |0,24 |25 |042 |3 004 |0 0,04 | 28,500 | 0,0 12,8
6 ler—2cr 8 0,2 6 7.1 0,0074 |0,2877 |029 |25 |051 |3 0,05 |0,02 |0,07 |25500]|3,0 15,8
7 2¢r-3¢T 12 0,2 9 7.1 0,0074 |0,3291 |033 |25 |058 |3 0,07 |0,02 |0,09 |22500]6,0 18,9
8 3cer4er 16 0,2 12 |71 0,0074 | 0,365 037 |25 |065 |3 0,08 [0,02 |01 19,500 | 9,0 21,0
9 4er-5cT 20 0,2 15 |71 0,0074 |0,3969 |04 25 |07 3 0,1 0,02 | 0,12 | 16,500 | 12,0 24,1
10 | 5cr—6¢T 24 0,2 18 |71 0,0074 |0,4275 |043 |25 |0,76 |3 0,12 |0,02 |0,14 | 13,500 | 15,0 27,2
i 11 | 6¢cr-7er 28 0,2 21 |71 0,0074 |0,4554 |046 |25 |0,8 3 0,13 (0,02 |0,15 | 10,500 | 18,0 30,4
5 12 | 7cr-8cr 32 0,2 24 |71 0,0074 | 0,482 048 |25 085 |3 0,14 (0,03 |0,17 | 7,500 |21,0 34,5
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6.5 HpnMep I'NAPABJIUYICCKOIo pacucra ceTen BHYTPE€HHETO X0351CTBEHHO—
NMUTHEBOI'0 BOAOIIPOBOAA ropﬂqeﬁ BO/JbI

I/ICXOI[HI)IC JaHHBIC IJIA pacucTa:

Jns pacuera B3aT 10-3TakHbIN kU0 JoM. OOBEKT PacHoIOKEH BO 2-H CTPOUTEIBHO-
KJIUMaTUYECKOU 30HE.

KomnuectBo kBaptup — 60.

KomunuecTBo xurenei, yen — 180.

KonmdectBo mpubopoB oOd1iee u 115 X0JI01HOM BoabI, T — 240.

JU1s Topstueid Bogibl, mt — 180.

JlaHHBIE IO TUITOBOW KBapTHUPE:

KonuuectBo xkuteneit, uen — 3.

KonnuecTBo caH.—TeXHUUECKUX IPUOOPOB, 00I11I€€ U JIJIs1 XOJIOAHOM BOBIL, IIT — 4;
JUTSI TOpsTYed BOJBI, T — 3.

TunoBas kBapTHpa 000py0BaHA CAHUTAPHO-TEXHUUYECKUMU TTPUOOpamMu:

— KyXOHHas1 MOWKa;

— BanHa guHon 1700 MM,

— YMBIBAJIbHUK;

— YHHUTAa3 CO CMBIBHBIM 0QuKOM.

CxeMa W3 TIECTH TIOCIEIOBATEIBLHO TPUCOCIMHEHHBIX K MArucTpaMd CTOSIKOB
npuBefeHa Ha pucyHke 3. [lomaua ropsiuedt Bonbl K cTOsSIKaMm cBepxy. s HarjasgHOCTH B
npuMepe OyayT pacCUUTaHBI IBa CTOSAKA: HanboJiee MPUOIMKEHHBIN 1 HanOoJIee YAAICHHBINA OT
BBO/Ia B CEKIIHIO.

['uapaBnuYecKuil pacueT CeTH MPUBOAUTCS B Tabnuiax 13 u 14,
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Tabnuua 13 — IN'uapaBnuyeckuid pacuer TpyOONpPOBOAOB ropsyeil BOAbl Ha Y4acTKe OT BBOJA B 3/IaHUE

70 HauboJjiee yaaJIeHHOTO
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a ) < O = o, X o = 3] o > o = = O = m Q o m
an a, & = = & S 5 2 = = & & Q < S 5| < = B2 7 S =
o S = Q E o a 3 3 = A a, = < T T M9 ast s @ 8 SQ=¥
¥ 13 =] = 2 = s = - 5 o, - = = | = S & 0 o -
o < X < = = 5] o) < = n E o %
5 ) ) = S S| =8 3 S S = g = 53 59| & 8 = £ S
5|2 2 S | 2158 & S | 2 |E| &g E| 5 |EE|EL|B5R| E |Gk
> | Z 2 = £ | 7 |8 M =z & S| O S E |ES|E S| » & o | =R
S 3 1 Bauna-1x 1 0,18 |3 8,5 0,0354 | 0,2362 | 0,18 15 |09 |055 |0,06 (0,02 |0,08 |27,500 ] 3,5 10,0
=
£ 12 1x—2xk 2 0,2 3 8,5 0,0177 | 0,2362 | 0,24 15 1,32 1,0 0,2 0,18 | 0,38 | 27,150 | 2,15 10,4
[a)
[a+]
5& 3 2k— CtNe6 3 0,2 3 8,5 0,0118 | 0,2362 | 0,24 15 11,32 |2,75 |055 |[246 |3,01 |28500]25 9,5
4 CtNe6—-1Mm 30 0,2 30 |85 0,0118 | 0,5759 | 0,58 25 (1,02 |35 0,14 |0,12 [0,26 |31,000]0 10,0
5 IM—2M 30 0,2 30 |85 0,0118 | 0,5759 | 0,58 25 (1,02 |50 0,36 | 0,08 (0,44 (31,0000 10,2
6 2M—3M 60 0,2 60 |85 0,0118 | 0,8080 | 0,81 40 |0,62 |6,0 0,08 (0,05 (0,13 [31,000]0 10,7
v 7 3mM—I'Crl 90 0,2 90 |85 0,0118 |[1,0015 |10 40 |0,77 |20 0,04 [0,02 (0,06 [31,000]0 10,8
=
g 8 I'Cr1-I'Cr2 180 0,2 180 | 8,5 0,0018 |1,4895 | 1,49 50 (068 (320 (0,38 |[0,04 |[0,42 |-1,000 |32,0 10,9
Q
= 2
-:
= E 9 I'Cr2—Cex Bsog | 180 0,2 180 | 8,5 0,0018 |1,4895 | 1,49 50 (0,68 |18 0,21 |(0,01 [0,22 |-1,000 |32,0 43,3
> 1202 298 |50 P Ha
BBoze: | 43,5
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Ta6nuna 14 — I'uppaBanueckuii pacueT TpyOOIpPOBOAOB ropsiueid BOABI Ha y4acTKe OT BBOJIA B 3[JaHHE /10 HanboJiee yJaIeHHOTO

cTosika Ne6
s | |8 - 4 $ % < = S A
< = |o | E o . 3) i = ) $ ; o
X - - g g = s s = 3) 2 < o <
S s b |8 o = 2 s g 5 g 2 S = 5
A < S |3 |8 o 2 = . > = = | > 5 2 = m O
& = s 5 K = S : 5( = . e g S & s T = o F
= A (=) = = >§ 3 > — o o) = T &= g" = = %
o o . Q, ~ < an I o 0 = o) < < R < Q T
S S S = 15 o H O X = 2 s = = Q. Q= o SRS =t s T
S & SH| ¢ |2 |g2Fg =g = o > - | o S S| o 39 o =i
Y o < © = & X B9 E 5) -y > =y =} Eo| 52| B2 o) 8 2
& Q, (¥ = =~ s | & 2538 3 o = = = - Q < SE| 83| x & 2 S =
o 5 = =) E g |88 24 = 3 o, 4 & = I - - S SE S,
o E o = S = = 5 e, = = = | = S s o %
e 53 g o K T lec |58 &§& = 50| @ S < 2. as5| aLf| =z £ 2 S o
Q 9 2 = B e E 2 QS 5 oY =) L3 = o = ) ) a o <| 6 b = Iz s
s | 2 a S8 5 |£5559 5% s | eS| E| g |E=|5.|5E|8E|52 | E |5¢8
> | Z 2 5| £ |[FEEEE o FE 5z £ | X| O | S| ES|ES|E8|»5 S |EE
1 Im—lct 30 0,2 30 |85 0,0118 | 05759 | 058 |25 |1,02 |35 0,14 |0,12 |0,26 | 28,500 | 2,5 9,5
2 ler—2ct 27 0,2 27 |85 0,0118 | 05490 |055 |25 |0,97 |4 0,14 0,11 |0,25 | 25,500 | 55 14,8
3 2ct-3cT 24 0,2 24 |85 0,0118 |0,5207 |052 |25 [(092 |4 0,13 |01 0,23 | 22,500 | 8,5 17,8
4 3cr—4cer 21 0,2 21 |85 0,0118 |0,4913 |049 |25 (087 |4 0,12 | 0,09 |(0,21 |19,500 | 11,5 20,8
5 4cr-Scr 18 0,2 18 |85 0,0118 |0,4603 |046 |25 |(081 |4 0,1 0,08 |0,18 | 16,500 | 14,5 23,8
6 5ct—6¢T 15 0,2 15 |85 0,0118 |0,4271 |043 |25 |0,75 |4 0,09 |0,07 (0,16 | 13,500 | 17,5 26,8
7 6¢cT-7cT 12 0,2 12 |85 0,0118 |0,3907 |0,39 |25 |(0,69 |4 0,08 |0,06 |0,14 | 10,500 | 20,5 29,9
8 7Ter—8ct 9 0,2 9 8,5 0,0118 |0,3505 |0,35 |25 |062 |4 0,06 |005 (0,11 |7500 |235 32,9
v 9 8ct-9ct 6 0,2 6 8,5 0,0118 |0,3053 | 0,31 |25 |054 |4 0,05 |004 [0,09 |4500 |26,5 35,9
o
5 10 | 9cT— CTNe6 3 0,2 3 8,5 0,0118 |0,2478 |0,25 |25 |(044 |4 0,03 | 0,03 (0,06 |1500 |23,5 32,9
S g 11 | CTtNe6—2xk 3 0,2 3 8,5 0,0118 |0,2362 | 0,24 |15 |132 |2,75 |055 |246 |[3,01 |0,15 22,15 | 28,8
S =
=2 112 | 2x-1x 2 0,2 3 8,5 0,0177 |0,2362 | 0,24 |15 |[132 |10 0,2 0,18 0,38 | 0,15 22,15 | 315
g
E & 13 | 1x—Baunna 1 0,18 |3 8,5 0,0354 |0,2362 |0,18 |15 |09 |055 |0,06 |0,02 [0,08 |05 22,5 31,9
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6.6 Ilpumep  ruapaBJIHYecKOr0  pacyeTa ceTeid  BHYTPEHHEro
00beINHEHHOT0 X03SIiICTBEHHO-NIPOTUBOMOKAPHOI0 BOJIONPOBOIA

I/ICXOI[HI)IC JaHHBIC UL pacucTa:

Jlns pacuera B3AT MHOTOKBAPTUPHBIM 16-3Ta)KHBIM 3-CEKIMOHHBIM KUJIOW JOM,
PaCIIOJIOKEHHBIN BO 2-i CTPOUTEIBHO-KIMMATUYECKON 30HE.

KonudectBo mprbopoB obmiee u st XOJIOAHOW BOAbI, T — 1152; mys ropsaeit
BOJBI, IIT — 864.

MaxkcuManbHbIN CEKYyHIHBIM pacxo/1 X0J0JHOM cocTaBui 3,68 j/c.

Cornacuo CII 10.13130, B 31aHUMK C JaHHBIMU XapaKTEPUCTUKAMH HEOOXOIUMO
3aMpOEKTUPOBATh CUCTEMY BHYTPEHHETO IMPOTHUBOIOKAPHOTO BOJIOIPOBO/A.

CorJiacso CII 30.13330, CUCTEMEI XO3AUCTBEHHO-TTUTHEBOTO u
MIPOTUBOIOKAPHOTO BOJAONPOBOIOB JOMYCKAETCSI OOBEIUHSITh.

JI71st sKUITbIX, OOIIECTBEHHBIX M a/IMUHUCTPATUBHO-OBITOBBIX 3JJaHUN U TOMEIICHHA
P ymuciie dTaxe ot 12 1o 16 mis TyuieHus noxkapa Tpedyercs oAHa MoKapHas CTpys C
pacxoJ oM Bojbl He MeHee 2,5 ji/c. Pacxo[ BOJbI Ha MOKAapOTYIIEHUE B 3aBUCUMOCTH OT
BBICOTBHI KOMITAKTHOM YaCTH CTPYU U IUAMETPA CHPBICKA COCTABUT 2,6 JI/C, MUHUMAJIbHOE
JABJICHUE y TOXAapHOro KpaHa nuamerpoM S50 MM, ¢ pykaBamu gnuHoM 10 M cocTaBuT
0,096 Mma, unu 9,8 M.

BryTpeHHI01I0 00BEIMHEHHYTO XO3SIMCTBEHHO-TIPOTUBOIIOKAPHYIO
BojonpoBoiHyt0 ceTh corjacHo CIT 10.13130.2009 u CII 30.13330.2016 HeoO6Xoaumo
BBITIOJTHUTH C KOJIbLIEBAHWEM MaruCTPaJIbHOW JIMHUU U CTOSIKOB.

PaccuuTsiBaeM 1uameTp MaruCTpaabHOU KOJIBLEBOM CETH.

MuHuMaIBHBIN AUaMeTp TPyOOnpoBoaa:

L |sa_ [#x(000368+00026)
min = 707 31415x 15 - DY M

[Mpunumaem nuamerp maructpanu 80 MM, ¢ BHyTpeHHMM auamerpom 0=80,24,
MM.

PacuetHass ckopocTh B TpyOOmpoBOJAE C YYETOM YMEHBIICHHS JIHAMETpa
TpyOoIpoBoa 3a cueT KodphuiieHTa YKBUBAJICHTHOU 1iepoxoBaTocT — 0,13 Mm.

[Tpu oGrmiem pacxoie Ha TmoXKap U BOAOPa300p JUTsl XO3STMCTBEHHO-TIMTHEBBIX HYXK/I:
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_4a __ 4x000628 .
V= n@, T 31415 x 0080242 AAM/C

[Ipu pacxozie Ha XO3SMCTBEHHO-INTHEBBIC HYXKIbI:

_4a __ 4x000368 _
V=@, T 31415 x 0080242 07 AM/C

B BepxHeW yacTy IPOTUBONOKAPHBIA CTOSIK KOJIBITYETCSI C OJHUM M3 CTOSIKOB IS
XO351ICTBEHHO-TIUTHEBBIX HYXI.

['uapaBnuyeckuii pacyeT ceTu NpUBOAUTCS B Tabnuie 15.
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Tab6nuna 15 — I'mapaBnuyeckuii pacyeT MPOTUBOIIOKAPHOTO BOAOIIPOBOIA

: &
¢ s |2 ]
: T = | g |3
= o) S 8
- =
_I" = ) S S % )E = é
. ) - = L = 5 3) & 5| =
2 ) = g = = Q A~ = S & &=
Q = = E - o <
= = = 3 = 3) 2 3 o <9 €| E
Q o = =) = o o =} = g R H
) o s > AT R T - 5 = g3
& s [ O = E | E8<=| B | E = = o =8| &
g 5 = 2 g < S = < o . < o g2 &
& 5 s S = = S, S = g, o = @) = B
> X o > - 3 Q o = ) 3 = ) = NS )
oy g ) = e > g = E O =i mQ o) = 2 E| =
[ jon ¥ = = o Q < s = < « =z S = Z A| o
= fa 3 o, A < es T A os! 3@ O Sg=" F a4 a,
g o S & 3 3 e = Sl= = T E o o o | ©E| &
= o < o o o < o, o S o, g2 5 5 o X & 5 o
Q ) 3 ) = o = ) o g, ) oS = =l 23| =
5 |3 “ S| E| ¢g| E| 5 |5E5| 5 |5%| E | S |%:| &=
> | z = | K| O = = |ES| E |»FE O EE | =8| X5
1 Icr—2cT 2,6 50 (1,19 | 3,0 0,11 |0,04 |0,15 | 435 0 9,8
2 2ct-3cT 2,6 50 (1,19 | 3,0 0,11 |0,11 |0,22 | 405 3,0 12,95
3 3cr4cT 2,6 50 (1,19 | 3,0 0,11 |0,11 |0,22 | 375 6,0 16,17
4 4cT-5ct 2,6 50 (1,19 |30 0,11 | 0,11 |0,22 | 345 9,0 19,39
5 Sct-6¢T 2,6 50 (1,19 |30 0,11 |0,11 |0,22 | 315 12,0 22,61
6 6ct-7cT 2,6 50 (1,19 |30 0,11 |0,11 |0,22 | 285 15,0 25,83
% 7 7cT-8cT 2,6 50 |1,19 | 3,0 0,11 | 0,11 |0,22 | 255 18,0 29,05
S
@) 8 8ct—9ct 2,6 50 (1,19 |30 0,11 |0,11 |0,22 | 225 21,0 32,27
9 9ct-10cT 2,6 50 (1,19 |30 0,11 |0,11 |0,22 | 195 24,0 35,49
10 | 10cr—1lcr 2,6 50 (1,19 |30 0,11 |0,11 |0,22 | 165 27,0 38,71
11 | 1lcr-12ct 2,6 50 (1,19 |30 0,11 |0,11 |0,22 | 135 30,0 4193 |19 26,0
12 | 12cr-13ct 2,6 50 |1,19 | 3,0 0,11 |0,11 |0,22 | 105 33,0 45,15 | 5,2 20,0
13 | 13cT-1l4ct 2,6 50 |1,19 | 3,0 0,11 |0,11 |0,22 | 7,500 | 36,0 48,37 |84 18,0
14 | l4cr—15ct 2,6 50 |1,19 | 3,0 0,11 |0,11 |0,22 | 4,500 | 39,0 5159 (116 | 16,0
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6.7 Ilpumep pacuera 0TBEPCTHS APOCCETIbLHOM MIAHOBI

HCXOI[HBIG JAaHHBIC UL paCcucTa:

Pacuernsiii pacxon 2,6 i/c, M30BITOYHBIA HAmop, KOTOPBIA CIEAYeT IOTacHuTh
nuadparmoit 18 M.

I{I/IaMCTp OTBCPCTHA IaObI NN BTYJIOK JI1 BOIOSHBIX ceTeﬁ, MM:

Tac:

h,, — M30BITOYHBIN HAIOp, KOTOPBIH CIEeAyeT noracuTsh quadparmoii, MIla.

43,6 X 2,62

d, =316 =776

= 14,9 mM; npuHuMaem d, = 14,0 MMm.

6.8 Ilpumep onpenesieHus TpedyeMOro HaNMOPa HACOCHON CTAHUMHU

Hcxonnbie nanHbIe U1 pacyera:

Heobxoaumo paccuntarh paboyue XapakTepUCTUKH HACOCHOM CTaHLIMM Ha IPUMEPE
pPacUYEeTHBIX XapaKTEPUCTHK JECATUATAXHOro 37aaHusA. [lo pesynbratam THApPaBIMYECKOTO
pacdeTa NOTEPU HAIOpa B CUCTEME XOJIOJHOTO BOAOMPOBOJA COCTABUIMN 5,22 M, TOPSAYETO C
Y4ETOM IOTEPH HAopa B BojpoHarpesareie 3 M, coctasaT 8,0 m. [lorepn BomomepHoOro ysna
no pacuery 1,5 m.

BricoTHast oTMeTKa TUKTYIOIIEro caHuTapHoro mpuodopa (+27,500) m.

BricoTHas oTMeTKa TOAKIIFOYEHHUS 3/1aHUS K HAPYKHOU BOAOIPOBOAHOM CETH

(-3,500) M.

["apanTupoBaHHBI HAMOp B CETU HAPYKHOTO BOJOMPOBOAA IO TEXHUYECKOMY
3aJaHUIO — 25 M.

CBOOOMHBIN HAMOpP HA JUKTYIOIIEM CAaHUTAPHO-TEXHUUYECKOM MpPHOOpE MpUHUMAEM
30 m.

TpeOyembliil HaOp HACOCHOM CTAHITUU JJI XO3IUCTBEHHO-TIUTHEBBIX HYK/I:

Hp = Hgeom + 1,2 Z Hj ot + Hf — Hg;
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Hgeom — reomeTpuueckas BBICOTa MEXKIY OTMETKAMHU IOAKIIOYEHHUS K Hapy:KHOM
BOJOIPOBOJIHOM CETH U TUKTYIOIIHMM CAHUTAPHO-TEXHUYECKUM NPUOOPOM, M;

Hitt — moTepu Hamopa JHMHEHHBbIE (TPyOONpPOBOIOB), MECTHBIE (B OOOpYAOBaHHH,
CUETUYMKAX, TPYOONMpPOBOAHON apmaType, TpPyOONpPOBOAHBIX H3ACIMAX) IO pe3yibTaTam
T'UIPABIMYECKOTO pacuera, M;

H¢ — MUHHMAaJIBHBIN HAMOpP y TUKTYIOIIETO CAHUTAPHO-TEXHUYECKOTO MPUOOpa, M;

Hy — MUHUMaNIbHBIN TapaHTHUPOBAHHBIA HANOP HAPYKHOW BOJONPOBOJHON CETH B
TOYKE TIOJKJIFOUYCHHUSI, M.

Hoeom = Zs + Z; . = 3,500 + 27,500 = 31,0, m;
Zs— OTMETKa B TOUKE MOJKIIIOUCHUSI K HApYKHOUM BOJIOIIPOBOIHOM CETH;
Z,; — OTMETKa TUKTYIOIIETO CAaHUTAPHOTO MPUOOpa.

ITo pe3ynbTatam rupaBIMYECcKOro pacueTa CyMMapHbIE MOTEPU B CUCTEME TOPSIUETro
BOJIONIPOBOJIa 0OJIbIlIE YEM B CHUCTEME XOJOAHOTrO. J[nsi manbHeHIero pacyera HaCOCHOM
CTaHIIMU MPUHUMAIOTCS TTIOTEPU TOPSYETro BOJOIPOBOA 8 M.

H, =31,0+1,2%x9,5+ 30,0 — 25,0 = 47,4, m.
/7 Ilpumep moadopa cueTYUKA BOABI

Hcxonnbie nanHblie Ju1s pacyera:

Hnsa pacuera B3aT 10-sTakHbiii sxumoit 1oM. OOBEKT pacmojio’)keH BO 2-M
CTPOUTEIBHO-KIMMATHUYECKOM pPalioOHE.

KomnmuectBo xBaptup — 60.
KomunuecTBo xuteneit, uena — 180.

KomndecTBo mprbopoB ol1iee u i X0JIOAHOW BOABI, T — 240; 11 ropsiaei BOIbI,
mT — 180.

PacueTHbIil pacxon Boabl OOITUI XOJIOTHON U TOPSYEH, C YUCIIOM MPUCOCTUHEHHBIX
npuodopoB N = 40 wit., u konuuecTBoM nosb3oBateneit U = 30.

BeposTHOCTh NeiCTBHUS CAaHUTAPHO-TEXHUUECKUX MPUOOPOB:

15,6 x 30
ptot — 00X 03 x40 = 0,0108; NPt = 40 x 0,0108 = 0,43; at°t = 0,631;

g™ =5x0,3x 0,631 = 0,95 x/c.
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Huametp BBOAA B 3AaHKE 50 MM.

[Ipu pacuere notepb Hamopa B CYETYUKE BOJIbI MOJYYCHHBIA pe3yJIbTaT HEOOXOIMMO

MPOBEPATH MO TpaUKy XapaKTEPUCTUKU MPUIOKEHHON K TACIOPTY.

Ta6nuna 16 — [Ipumep macmopra cyeTInKa

Haunmenosanue napamerpa En. 3HaueHue napaMerpa
W3M.

Jluamerp ycioBHOTO npoxona, d., MM 20 25 32 40
MeTtpoaorudeckuii Kiacc — A | B A | B A | B A | B
Haunbomsmmii pacxon, Qmax M4 50 7,0 12,0 20
Homunansabil pacxon, Qp M/a 2,5 3,5 6.0 10,0
ITepexonnsrii pacxon, Q; M/a 0,25 0,2 0,35 0,14 0,6 0,24 1,0 0,4
Haumenbiuii pacxos, Qmin M4 0,1 0,05 0,14 0,07 0,24 0,12 0,4 0,2
[Topor 4yBCTBUTENEHOCTH, HE M4 0,05 | 0,025 | 0,07 | 0,035 | 0,12 0,06 0,2 0,1
Ooinee
EMKOCTh MHIUKATOPHOTO w
yCTpOICTBa 99999,9999
Haunmensias nieHa qeineHus M
WHJIUKaTOPHOTO YCTPOMCTBA:
- MEXAHUYECKOT'O 0,00005
- DJIEKTPOHHOTO 0,0001
[ HAPaBIMIECKOE COMPOTUBICHHE | M/(M7/1)’
CYETUHKOB, S 0,3872 0,092 0,069 0,021
MaxkcuManbHBIH 00BEM BOIBI M
- 33 CYTKHU 90 125 220 360
- 32 MECSII] 1900 2625 4500 7500
Macca ue 6oiee KT 0,8 1,6 1,7 2,7

7.1 Pacuer moTephb JaBJieHHMsI B CYETYMKe M0 THIAPABIMYECKOMY

CONPOTHUBJICHUIO

[ToTepu Hamopa B cue€TYMKE, HA BBOJE B 31aHUE, M:

PacuetHblii pacxoll XOJOAHOW BOIBI [JIs1 3JaHUS 0,95 n/c, coorBeTcTByET

NPEIBAPUTEIHFHO CYETUUKY AUAMETPOM 32 MM;

S — ruapaBIMYECKOE COMPOTHRIICHHE cueTYrKa 0., =32 MM, MPU PaCYCTHOM Pacxoje
BOIBI 110 macropty — 0,069, m/(M>/4);

h., = Sq% = 0,069 X (3,6 X 0,95)2 = 0,81 M.

/.2 Pacyer moTephb JaBJieHHSl B CYETYHUKE NPH OTCYTCTBHHM JAHHBIX 110
THAPABJIMYECKOMY CONPOTHUBJICHUIO

[Totepu naBiieHUs B CUETUYHMKE, HA BBOJIC B 3/1aHHE.
Pacuetnsiit pacxon xomoaHou Boabl At 3qanus — 0,95 n/c.

MakcHManbHBIH PacX0J] CIETUHKA 110 ACIOPTY, pH AaBnernn 1 6ap — 12,0 m>/u.
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3,6q\° (3,6 X 0,95
C“=< maX> =< 12

C4

2
) = 0,0812,6ap = 0,83, m;

y 3
Q. — MaKCMMAJIBHBIN PACX0J] CUETUMKA IO HACIIOPTY, IIPU AaBiaeHuu 1 Gap, M™/4.

7.3 Pacuyer moTtepb 1aBjeHUs B PUIbTPE BOJOMEPHOI0 y3Jia

Pacuetnslit pacxon xonoaH0M BoAb! i 3aanus — 0,95 n/c. [{uametp ¢punbrpa SOmMm,
MPOITYCKHAs CIIOCOOHOCTB 36 M/u.

~ (3,6 +0,95

2
36 ) = 0,009 6ap = 0,092 m.

M
8 Ilpumep TemJIOBOro pacuera, omnpeaejeHds] HUPKYJISIMUOHHOIO
pacxoJa cCUCTeMbl HEHTPAJTU30BAHHOI0 rOPAYEro BOJAOCHAOKeHU

8.1 Ilpumep pacuera nmoTeph TeIlia y4acTKa TPyOonpoBojaa

HeoOGxonumo paccunTarh TEIUIOBBIC IOTEPH YydyacTKa CTaJbHOIO TPyOOINpoBoOaa
riiaBHoTO cTosika cucrembl ' BC nnmunoi 32 M, nuametp 50 MM, MaKCUMAaTbHBIN CEKYHTHBIH
pacxon Boabl 1,49 11/c, ckopocTh moToka 0,68 M/c, U30JISIUSA U3 BCIIEHEHHOTO MOJUATHIICHA
60 MM, TommuHa u3oysiuu 13 MM, TemmepaTrypa Boasl B Tpyoe 65 °C, Temmeparypa
npokaaaku Tpyosr 16°. Koaddurment temmonpoBogHocTy ciiost Tpyost 52, uzossiu 0,046,
BOZBI IpH Temeparype 65 °C 0,66438, Br/(m°x°C).

Pacuer TepMuuecKkux COMPOTUBIICHUN CIOE€B Y4acTKa TPyOOIPOBOTHOM CETH.
20
Pacuer TepMuuecKoro COnpoOTUBICHUS OT KUAKOCTH K TpyOe, M x°C/BT.
TemoBoit pacuet Tpy6onpoBosos cuctembl [ BC npuBenen cornacuo CIT 61.13330.
Kpurepuit Peilinonbrnca, 6e3pa3MepHbiii KOdDPUIIMEHT, KOTOPBI XapaKTEpU3yeT

FI/II[pOI[I/IHaMI/I‘-IeCKI/Iﬁ PCKHM IIOTOKA IIPU BBIHYKICHHOM JAIBHKCHHHN U ABJIACTCA Mepoﬁ
COOTHOHICHHA CHUJI MHECPLUKUH U BA3KOI'O TPCHUA:

vd,, 0,68 % 0,053

Re === = 3.000000442

= 80619,03,

. 2
I7Ie V — KHHeMaTH4ecKas BI3KOCTh JKUJIKOCTHU TIPH 3aJJaHHOU Temriepatype 65, m“/c.

Kpurepuit Hyccenbra, Xxapakrepusyromuid mojo0ue MporeccoB TEeIUIonepeHoca Ha
IPaHUILIC MEXKy CTCHKOW U MOTOKOM KUJIKOCTH:

Nu = 0,021 x Re®® x Pr%43 = 0,021 x 80619,03°8 x 2,767%*3 = 273,8,

rae Pr — xpurepuit [lpanatis, KOTOpHIA XapakTepuszyeT (PU3UKO-XUMUYECKHE CBOMCTBA
TETMJIOHOCUTENIS U SIBJISIETCS. MEPO MOA00US TEMITEPATYPHBIX U CKOPOCTHBIX MOJIEH B MOTOKE.
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Koa(GUIHEHT Teluonepesads OT )KUIAKOCTH K CTeHKe TpyOsI, BT/(M?x°C):

_ Nuk, 2738 x 0,66438
ST d. T 0,053

= 3432,19;

re A — K03 GUIMEHT TEIUIONPOBOAHOCTH BOIBI IIPH 3a1aHHOI Temmepatype, Br/( M*x°C).

TepMI/I‘-ICCKOG COIIPOTHUBJICHHUC OT JKUJAKOCTHU K TPY6€:

1 1

R = =
T Ttdy, 03,1415 X 0,053 X 3432,19

= 0,0017,m? x °C/BT.

TepMuyeckoe conpoTHBIEHHE TPYOOITPOBOAA:

R., = 1 1n<DCﬂ)= xln(
h2m A, d., 2 X 3,1415 x 52 0,053

)

) = 0,00038 m? x °C/Br,

rIe:

R.: — cymMma TepMHYECKHMX COMPOTHBICHUI IMPOMEXYTOUHBIX CIIOEB, M°x°C/Br,
(TepMHYECKOE COMPOTHUBIIEHHWE TPYOOINpPOBOJA, TEPMUUECKOE CONPOTHUBICHHUE BO3YIIHOM
MPOCIOMKA MeKIy TpyOoil M m3omsiimedi, npuuuMaercst pasueiM 0,14 M*x°C/Bt mo CII
50.13330.2012, repmudecKoe COMPOTUBICHHUE CIIOST U30JISINN);

D., — HapyXHBII TUaMETp CIIOS, M;

d., — BHYTpEHHUH TUAMETP CJIOs, M;

2
Aex — K03 HIIEEHT TeTUTONMPOBOAHOCTH ci10s1, BT/(M“x°C).

2
Tepmuueckoe cONpOTUBIIEHNE U30IALUOHHOrO ciiost, M x°C/BT:

1 (0,086
n

R. = x 1 ):1,25 2 % °C/Br.
o = % 31415 x 0,046 0,06 M /BT

2
Tepmuueckoe conpoTuBiieHHE HapykHOTO ciosi, M °C/BT:

1 1

Ryap = =
M T T Deytay | 3,1415 X 0,086 X 6

= 0,62 Mm% X °C/BT.
Ohap — KOOQOUIMEHT TEIIONPOBOJHOCTH MOKPOBHOTO cnost, Br/(M? X °C),

onpeneisieTcs o pacuery miu o CIT 61.13330.

JIuneitnblii ko>Qduuuent termonepenauu, Br/(m? X °C):

1 1
k == =
Ryw + SR, + Ry 0,0017 + 0,00038 + 1,25 + 0,62

= 0,534 Bt/m? X °C.
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TemmonoTepu pacyeTHOTO y4acTKa TpyOompoBoaa, BT:
Qi = k(t" —t*)L = 0,534 x (65 — 16) x 32 = 837,3 Br, s 0,837 kBT,
rae t° — Temmeparypa Bo3ayxa B MOMEIIEHUH PacIooXeHus: Tpyoomnposoa, °C.

PacueT nmoTepu TeMieparypsl B TpyOomnpoBoze. Temmeparypa B Ha4aabHOM y4acTKe
TpyOBI 64,98°.

_ 3,6qT, — Q0,86 3,6 X 1,49 x 64,98 — 0,837 X 0,86
2= 3,64 - 3,6 x 1,49

= 64,8 °C;

re:
T, — HavYanbHas TEMIIEpaTypa PacyeTHOTO y4acTka Tpybornposoaa, °C;
T, — TemriepaTypa pac4eTHOTO y4acTka TpybompoBoaa Ha Beixoze, C.

8.2 TemsoBoii  pacuer cucrembl I'BC  3manusi, omnpeaejeHue
HMPKYJISNIMOHHOI0 pacxoaa

Hnst pacuera B3ar 10-3Taksbit kujoit goM. OOBEKT paCMOJOXKEH BO 2-M
CTPOUTENBHOKIMMATHYECKOM PailoHE.

KonuuectBo kBapTup, — 60.
Komuuectro xureneit uem — 180.

KomndecTBo nprbopoB ol1iee u i X0JIOAHOW BOABI, T — 240; 11 ropsiaeil BOIHI,
T — 180.

JlaHHBIE IO TUTIOBOW KBapTHUPE:
KonunuecTBo xuteneit, uen — 3.

KonnuecTBo caHTeXHUUYECKUX MPUOOPOB, 00IIIee U M1 XOJIOHOU BOABI, INT — 4; s
ropsiueit Bojpl, T — 3.

TunoBas kBapTUpa 000py0BaHA CAHUTAPHO-TEXHUUYECKUMU TTPHOOpaMHU:
— KyXOHHasl MOWKa,

— BanHa giauHon 1700 mm;

— YMBIBJIBHUK;

— YHUTA3 CO CMbIBHBIM OauKoM.
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Cxema W3 WIECTH MOCIEIOBATEIIBHO IPUCOEAUHEHHBIX K MAarucTpaMH CTOSIKOB.
[Tomaua ropsideit BoAbl K cTosgkaM cBepXy. [ns HarnsaHocTu B mpuMepe OyAyT pacCUUTaHbI
JIBa CTOSIKA: HanOoJiee MPUOMKEHHBIN 1 HanboJIee YIaleHHBIA OT BBOAA B CEKITUIO.

[TonBanbHble TOMENIEHUS JOJKHBI OBITh CYXHWMH, YUCTHIMHU, UMETh OCBEIICHUE U
BeHTWIAIINIO. TeMriepaTypa BoO3ayXa JoJKHA ObITh He Hmwke +5 °C, OTHOCUTENbHas
BJIAJKHOCTB BO3/1yXa He Bbiiie 60%.

Tennblit uepaak: Temieparypa Bo3ayxa B UepAayHOM MomelieHnu He Huxke +12 °C.
JlecTHUYHBIE KJIETKU: JIOJKHO OBITh WCHPABHBIM OCTEKJICHHE, HaIW4Yue (QYpHUTYpPHI Ha
OKHax M JBepsx (pydukd, CKOOSHKA), OCBEIIEHUE JICCTHUYHON KJIETKH; MOMEIICHUE JOKHO
PEryJSIpPHO ITPOBETPUBATHCS, TEMIIEPATYpa Bo3Ayxa He meHee +16 °C.

CanlluH 2.1.2.2645-10 CaHnuTapHO-31HIEMHOJIOTHYECKAE TPEOOBAHUSA K YCIOBUSAM
MPOKUBAHUSI B KWIBIX 3/1aHusIX U tomeneHusx (a takke 'OCT 30494-96. 3nanust xKumibie U
oOmectBeHHble. [lapaMeTppl MUKpOKJIMMAara B IMOMEIIECHUAX): TEMIEpaTypa BO3ayXa Ha
JICCTHUYHBIX KJIETKaX B MHOTOKBapTHPHBIX JOMaxX B XOJOJHBIM mepuojx roja (kKoraa
TeMreparypa Bo3ayxa Ha ynuile Huxe +8°C) nomkHa ObITh He MeHee +16°C.

[lotepu Temmma TpyOonpoBogamu cuctembl ['BC onpenensitorcst cormacHo CII
61.13330.2012 «CHull  41-03-2003  «TemmnoBast  um3onALus  OOOpPYIOBaHUS U
TpyOOIIPOBOIOBY.

Marepuan tpybonpoBogoB cucrembl ['BC mnpunumaercs mo I['OCT 3262-75.
M3omnsmust Tpy® OCYIIECTBISETCS YTEIUIUTEIEM M3 BCIIEHEHHOI'O MOJMATUIIeHA ¢ A= 0,046
Br/(M? X °C).

Jl1st pacueTa MPpUHUMAETCS CXeMa PUCYHOK 3, J1ajiee TaHHBIE PacueTOB MPUBOJIATCS B
tabmure 17.
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Tabmuia 17 — TerioBo# pacdeT CUCTEMBI TOPSIYETO BOIOIIPOBOIBI MOJAIONINX TPYyOOpoBo10B T3

- — : E 2 .
S g Z &) < . g
S z 5 2 5 | 2z g | m
2 g = 3 : “ = o 8 g - £ )
3 - s > =2 | £ - 58 | Ex £ a
2. 3 a . o E= | £ =t S5 |88 | &8
=] = — o S = o =& v O O 'n
g s S 3 E = =< | 5 & =5 | >g | §&
=S = g = - 5 S .o 2 s s & B = o o
|2 : s | B 2| ¢ |88 |E |EC|Zg|if
= | & g 2 o 48 | g g 22 | 8% | 58
5 g = s | 2|5 |58 & |& |&8% |=zf |E
3 53 B ) g e 8 g v g & o o 2
3 |2 z 2| 2 S | E |38 |2 = S2 |28 | 28
5 5 o 2o = 2 E =B 3 5 52y ° & g 5
gl s = A B = &) H= |H#a = = = ES B R [y oY
1 Cek Beon -I'Crtl 1,49 50 0,68 18,0 60 13 65 5 608 64,9
% 2 I'Crl-I'Cr2 1,49 50 0,68 32,0 60 13 65 16 837 64,8
ci; 3 I'Cr2-2m 1,0 40 0,77 2,0 48 13 65 12 50 64,8
=
§ 4 2M—1m 0,81 40 0,62 6,0 48 13 65 12 149 64,7
5 IM—CTNe6 0,58 25 1,02 6,0 35 13 65 12 118 64,6
6 [MomoTeHuecyumTensb 0,58 25 1,02 1,5 65 25 41,5 64,6
7 Im—lcr 0,58 25 1,02 2,0 35 13 65 25 57,3 64,6
8 [Nomorennecymmrens 0,55 25 0,97 15 65 25 415 64,6
9 ler—2ct 0,55 25 0,97 2,5 35 13 65 25 63,8 64,6
10 | [onmoreHuecymuTenh 0,52 25 0,92 15 65 25 415 64,6
11 | 2cr3cr 0,52 25 0,92 2,5 35 13 65 25 63,8 64,5
12 | [TonoTeHuECYIIUTETb 0,49 25 0,87 1,5 65 25 41,5 64,5
i 13 | 3cr4cr 0,49 25 0,87 2,5 35 13 65 25 63,8 64,5
g 14 | [TonoTeHIECYIIUTETb 0,46 25 0,81 15 65 25 41,5 64,5
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- — . £ 2 .

c S é U < . 2 %)

< o s 5 2 S g = 5 < 8
g S( = ? : “° & o 3 g - & <
f - - > = 3 - I =] 5 o
&) = 3 o =S | E E S E | 8% | 20
& 5 a . 2 S = = g 5 S o 5Q
5 5 2 \E = S = 2 a 'S i s g
s | B e | %] 5|8 |2 % |z |zf|zf|if
=B = Z 0% |EE |5 |g |gZz |BE |38
% o Q jas] = S (a9 = jas] jes] o, o C:VI = g" T O
5 | & g 2 = | & |8 |22|E |2 |2% |88 |2t
2 g . S S S s 5 = = =2 9o | B 5 o %
S| 2 2 £ | & S | 23 |&E | £ & SEY SR [ £2
15 | 4crScr 0,46 25 0,81 2,5 35 13 65 25 63,8 64,4

16 | [lonmoreHueCyIUTETh 0,43 25 0,75 1,5 65 25 41,5 64,4

17 | Scr—6cr 0,43 25 0,75 2,5 35 13 65 25 63,8 64,4

18 | IlonmoreHmecymuTenh 0,39 25 0,69 15 65 25 415 64,3

19 | 6¢cr—T7cr 0,39 25 0,69 2,5 35 13 65 25 63,8 64,3

20 | [lomoTeHuecymuTens 0,35 25 0,62 15 65 25 415 64,3

21 | 7cr-8ct 0,35 25 0,62 2,5 35 13 65 25 63,8 64,2

22 | [lomoTeHLECyIUTEIH 0,31 25 0,54 1,5 65 25 41,5 64,2

23 | 8ct-9ct 0,31 25 0,54 2,5 35 13 65 25 63,8 64,1

24 | TlomoTeHLECYITUTEIH 0,25 25 0,44 15 65 25 41,4 64,1

25 | 9ct—CtNe6 0,25 25 0,44 2,5 35 13 65 25 63,8 64,0

26 | IM—CtNe5 0,58 25 1,02 4,0 35 13 65 12 78 64,6

27 | CTNeS 0,58 25 1,02 39,5 35 13 65 25 1046,4 | 64,2

28 | 2mM—CtNe4 0,58 25 1,02 6,0 35 13 65 12 118 64,7

30 | CtN4 0,58 25 1,02 39,5 35 13 65 25 1046,4 | 64,2

31 | I'Ct2-3m 1,0 40 0,77 2,0 48 13 65 12 50 64,7
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Do 1 ‘edogeedorod owmkad
19rod edAredonNoL KBHIORORJ

64,7

64,6

64,6

64,7

. ¢ d 3
ig ‘"0 ‘erododuogAdr
WOMLOBRA errmdL BAoLO[ ]

149

118

1046,4 | 64,2

98

1046,4 | 64,2
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1046,4 | 64,2
8766,4

Do
‘M ‘erogoduogAdL mirerodn
o100l € edAredonno I,

12
12
25
12
25
12
25

ZQT3ht

Iy M ‘19arod edAredonma,

65
65
65
65
65
65
65

W “°Q ‘MHIIBIIOESH BHUIIILO ],

13
13
13
13
13
13
13

W °p ‘UMHHIALAHE
UUNEIroeu dLOWeH]]

48

35

35

35

35

35

35

‘W
‘9 ‘exM1oBhA 0IOHIORORd BHUI]?

6,0
6,0

39,5
50

39,5
4,0

39,5

/I ‘A ‘a100dod)

0,62
1,02
1,02
1,02
1,02
1,02
1,02

‘W “AQ 19094dL drowenyy

40

25
25
25
25
25
25

/I
_;U ‘i9rrod roxoed UI9HLORORJ

0,81
0,58
0,58
0,58
0,58
0,58
0,58

BALOBR A oN

3M—5M

4M—CtNe2

CtNe2

4M— CtNel

CtNel

3M—CtNe3

CtNe3

miodio domoy

32

33
34
35
36
37
38

erogodogAdL Y010Bh £
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Hupkynamuonueii  pacxoa cucrembl ['BC, HeoOxoaumbiii 11 oOecredeHus
HEOOXOMMON TEMIEPATyphl Y MOTPEOUTENS:

B Qi B 8766,4
"Tp xc x(tl—t2) 983 x 4,19 x (65— 60)

Q = 0,431/c;

Trac:

htT3 — TEIUIOBbIE TOTepHU Noaaromx Tpyoonposox cucremsl [ BC T3, kBr;

thm — TEIUIOBbIE TOTEPU MUPKYISIITUOHHBIX TpyOorpoBo cucteMbl ' BC T4, kBT.

PacueTHblii  UUPKYJISIIMOHHBIA  pacxoll  pachpeaensercs Mo  CTOsKaM
MPOMOPIMOHAIBHO HMX TEIUIONOTEPSIM, Ul THUJpaBiudeckoro pacuera cuctemMbl ['BC B
peXKUMe LUPKYJISAIUY.

B mpumepe HUMPKYISAIUMOHHBIA pacxoj paclpeaciiseTcs PaBHOMEPHO IO CTOSKaM.
[{upKyJISIITUOHHBINA pacxoa OJHOTO cTosika coctaBuT 0,072 7/c, Mpu 3TOM pacxoje CKOPOCTh
BOABI B pEXKUME IUPKyIsanuu cocTaBuT 0,12 M/c, CKOpOCTh HI)KE MHUHHUMAJILHOM
nomyctumon CI130.13330, 0,25 m/c.

B Buay HeEgomycTMHMOM MWHHUMAIBHOM CKOPOCTH LUPKYJSIHUOHHBIA  Pacxon
YBEJIMYHMBAEM JIO TIOJyYEHHUs B TPYOONPOBOJAX HEOOXOAUMBIX CKOPOCTHBIX XapaKTEPHUCTHUK.
[TpuHUMaeT UUPKYISILUOHHBINA pacxoy ctosika 0,14 n/c, mpu 3TomM ckopocTh coctaBuT 0,24
M/c. Y TOUHEHHBIN TUPKYIAIUOHHBIN pacxon Q, = 0,84 i/c.

[Tocne ompeneneHuss OUAMETPOB HUPKYISIIIUOHHBIX TPYyOOMPOBOJOB MPOBOJAUTCS
KOPPEKTHUPOBKA TEIUIOBOI'O PACUETa, YTOUHSIOTCS CyYMMApHBIE TEILIOBBIE MOTEPU CHUCTEMBI
ht
I'BCQ"

Jlst pacueTa MPpUHUMAETCS CXeMa PUCYHOK 3, ajiee JaHHBIC PacuyeTOB MPUBOJIATCS B
tabnurie 18.
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Tabnuna 18 — TemnoBoii pacueT CHCTEMbI TOPSYETro BOIOIPOBOIa TpyOorpoBoaos T3, T4

- m O
- - £ =1 a E
=l Nﬁ . ] 4—: O
E ; é é % = s B o} 5 2
2 °. Q m
2 : | g s S| 4 g g2 |8 Sa
5 s | g [E2 | § = |85 |8& |7 .| £&¢
3 2 g 52 5 2 =S | 52 | B L | 25
5 g e | 5§ |23 | & s |[z8 g8 | & . | BET
2, s = = ) 2= = > > = ER | o= > © 9=
5 = o s = o g 5 ¥ Lo 3 4 & § B
O 3) o = o ek £ o, SH=! w® B = 3 -
5 £ S|z |28 B | g |2E |5& |¢ 2 | 2gg
Q < = S > = = = 0o | B X 3 ] O T 9
= 2 £ | & | 7= | &8 | & e |2EY SR &5 | & |£873
1 Cex Beog —I'Crl 0,43 50 18,0 60 13 65 5 608 0,84 0,38 64,8
2 I'Cr1-I'Ct2 0,43 50 32,0 60 13 65 16 874 0,84 0,38 64,6
3 I'Cr2—2m 1,0 40 2,0 48 13 65 12 50 0,42 0,32 64,6
4 2M—Im 0,81 40 6,0 48 13 65 12 149 0,28 0,21 64,4
5 IM—CT1Ne6 0,58 25 6,0 35 13 65 12 118 0,14 0,24 64,2
6 CtNe6 0,58 25 39,5 35 13 65 25 1046,4 | 0,14 0,24 62,4
7 IM—CtNe5 0,58 25 4,0 35 13 65 12 78 0,14 0,24 64,3
8 CtNe5 0,58 25 39,5 35 13 65 25 1046,4 | 0,14 0,24 62,5
9 2M—CT1Ne4 0,58 25 6,0 35 13 65 12 118 0,14 0,24 64,3
10 | CtNe4 0,58 25 39,5 35 13 65 25 1046,4 | 0,14 0,24 62,6
11 | I'C12-3m 1,0 40 2,0 48 13 65 12 50 0,42 0,32 64,6
12 | 3m—4m 0,81 40 6,0 48 13 65 12 149 0,28 0,21 64,4
13 | 4M—CtNe2 0,58 25 6,0 35 13 65 12 118 0,14 0,24 64,2
14 | CtNe2 0,58 25 39,5 35 13 65 25 1046,4 | 0,14 0,24 62,4
15 | 4m— CtNel 0,58 25 50 35 13 65 12 98 0,14 0,24 64,3
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- m o
- - g = a E
B3 < s . . oF 5
3 s | 5 = | ® S lze | B s o
SN ;| 2| 4 |ee|ES|E e
5 g | g |E=| 5| & |25 2S¢ | §&Y
5 : | 2 |ES | & 2 | =S |57 |8 s | 54
2 g S | B S S = | g8 | g&% | & S | BES
g ) = = g 2= = = S = 2 B N = 9 E
5 = e s = < = = g o 3 4 8 S =
2 : : 515 |§8| £ | &5 |58 |=§ | s | 555
b5) ) 3 s = s 2 g 2 =5 80 () 8 0 g ;
= > 5. 3 S g 5 = = S35 |29 | 8 S 5 £ g
= 2 S| & | &= |58 | & e |2EY 2R &85 | & |£¢875
16 | Crhel 058 |25 395 |35 13 65 25 10464 (014 [072 |[624
17 | 3m-CrN\e3 058 |25 4,0 35 13 65 12 78 014 072 644
18 | CtNe3 058 |25 395 |35 13 65 25 10464 [ 0,14 [0,72 |62,6
YQn" | 8766,4
19 | CtNe6-1*m 15 7 22 13 60 5 1237 [014 [072 [6223
20 | CtNe5-1*m 15 5 22 13 60 5 884 |014 [072 |[6235
21 | 1*m—2*m 32 7 45 13 60 5 2104 028 [028 |[6211
22 | CtNe4—2*m 15 7 22 13 60 5 1237 (014 [072 [6235
23 | 2*M-3*u 32 3 45 13 60 5 902 |042 [041 |[6214
24 | CtNe3—3*m 15 5 22 13 60 5 884 |014 [072 |6249
25 | 3*m—4*u 32 7 45 13 60 5 2107 | 056 |055 |6214
26 | CtNe2—4*m 15 7 22 13 60 5 1237 |014 [072 6223
27 | 4*m—5*u 32 3 45 13 60 5 90,3 [0,70 |069 |6212
28 | CtNel-5*m 15 2 22 13 60 5 354 |014 [072 [6238
29 | 5*m-BBOA 2 IL.T. 32 7 45 13 60 5 210,7 084 [083 [6211
ZQMht 1395,6
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8.3 HpuMep pacucra TeMmuneparypbl CMEIICHUSA IMTOTOKOB

HeoOxomumo ompenenuTh HayalbHYIO TEMIEpPAaTypy Ha YydacTKe TpYyOBbI
NeS5*m—BBona 2 1.T. M3 Tabnuupl 10 npu cMemeHu# ABYX MOTOKOB OT y4acTKa TPYOBI
Ned*m—5%m ¢ pacxomom q = 0,7 m/c, ¢ KoHe4yHOM Temmeparypoit t = 62,2 °C u
yuactka Tpyosl Ne CtNel-5*M ¢ pacxomom q = 0,14 51/c, ¢ KOHEUHOH TemmepaTypoi t
=62,4°C.

Pacuer TemnepaTypbl CMEIIEHHS] TOTOKOB!

_Yqt (0,7 % 62,12 + 0,14 x 62,38)
Yq 0,7 + 0,14

T., = 62,16 °C;

Ty — TEMIIEPaTYypa CMELIEHUS TOTOKOB.

Temneparypa BOAbl Ha BbIXOJE€ M3 ydacTka TpyObl NeS*m—BBOom 2 II.T.

Tennonorepu ywactka 0,21 kBT, pacxon 0,84 i/c, Temneparypa B Hauajie TPyObl
62,16 °C.

3,6 X 0,84 X 64,32 — 0,837 X 0,86 .
T, = YTXT = 62,11 °C.

Tennoseie notepu cucteMsl I BC cocrassr:
Q" = Qb + QhY = 8766,4 + 1395,6 = 10162 B, um 10,2 KBT.

9 IIpumep ruapaBaundeckoro pacdera cucrembl I'BC B
pexuMe HUpKyJasauuu. [lpumep noadopa 60a1aHCMPOBOYHOIO KJIANAHA

9.1 Ilpumep ruapasaunydeckoro pacudera cucrembl 'BC B pexume
HUPKYJISIUH

HupkynsuonHsiid pacxof ctosika 0,14 i/c npu 3tom ckopocth coctaBut 0,24
M/c. Iupkymsmuonnslii  pacxon g cuctembel [BC  Q,=0,84 n/c. llenp
TUIPABINYECKOTO pacueTa ONPEIEIUTh IUaMeTpbl U PKYJISALMOHHBIX
TpyOONPOBOJOB, OMNPENEIUTh MOTEPU JABJICHUS B UUPKYJSIIUOHHBIX KOJIbLAX,
OCYUIECTBUTh THAPABIUYECKYIO YBSI3KY CHCTEMbl B pEXHME LHUPKyIauuu. s
pacuera MpUHUMAETCS CXema, MpHUBeIeHHas Ha puUcyHke 3. PacueTHble mapameTpsl
npuBoasTcs B Tabiuue 19.
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Ta6nuna 19 — M'uapaBiuueckuii pacueT HUPKYISIHUOHHBIX KoJiell cuctembl ' BC

= o) o < 5 g =
) : ; = E S| E e
- 5 l@g| 2 | g, & |g g =T
5 QLo > - o = o o o o =
2. s w B &° > R - 5 &2 §5
= 2 = e = A S T = = ) o ©
3 5 2~ 2 3 = 5 = Q
Q IO | B Z 3] oo = = Z e =8
a 8 =~ o E 3 © 8o |2 8| &=
) 7 Y = s 2 =% T o = 5) E 2 o B
5 g o5 | E2| & | E8| 5E|58%] 58
T 2 £8 | X5 O =% | ER|E=S 2.
1
2 Cex Brox —I'Crl 0,84 50 0,38 18,0 0,069 |0 0,07
3 I'Crl-T'Ct2 0,84 50 0,38 32,0 0,122 | 0,02 0,14
4 I'Ct2—2Mm 0,42 40 0,32 2,0 0,008 |0 0,01
5 2M—1Mm 0,28 40 0,21 6,0 0,011 |0 0,01
6 1M—CtNe6 0,14 25 0,24 6,0 0,023 |0 0,02
7 CtNe6 0,14 25 0,24 39,5 0,150 | 0,1 0,25
8 CtNe6—-1*m 0,14 15 0,72 7 0,423 0,01 0,43
9 1*M—2*Mm 0,28 32 0,28 7 0,024 0,01 0,03
10 | 2*M—3*Mm 0,42 32 0,41 3 0,022 | 0,01 0,03
11 | 3*mM—4*m 0,56 32 0,55 7 0,090 | 0,01 0,10
12 | 4*M—5*Mm 0,70 32 0,69 3 0,059 | 0,01 0,07
13 5*M—BBOJ 2 IL.T. 0,84 32 0,83 7 0,197 0,01 0,21
> 1,20 0,18 1,38
1 Cex Bron —I'Crl 0,84 50 0,38 18,0 0,069 |0 0,07
2 I'Cr1-I'Ct2 0,84 50 0,38 32,0 0,122 | 0,02 0,14
3 I'Cr2-2m 0,42 40 0,32 2,0 0,008 0 0,01
4 2M—1Mm 0,28 40 0,21 6,0 0,011 0 0,01
5 1M—CtNe5 0,14 25 0,24 4.0 0,027 |0 0,03
6 CtNe5 0,14 25 0,72 39,5 0,150 | 0,1 0,25
7 CtNe5—1*m 0,14 15 0,72 5 0,302 0,01 0,31
8 1*M—2*Mm 0,28 32 0,28 7 0,024 0,01 0,03
9 2*M-3*Mm 0,42 32 0,41 3 0,022 0,01 0,03
10 | 3*m—4*Mm 0,56 32 0,55 7 0,090 | 0,01 0,10
11 | 4*m—5*m 0,70 32 0,69 3 0,059 | 0,01 0,07
12 5*M—BBOJ 2 IL.T. 0,84 32 0,83 7 0,197 0,01 0,21
> 1,08 0,18 1,26
1 Cex Brox —I'Crl 0,84 50 0,38 18,0 0,069 |0 0,07

86



5 s s |28 |8 |8 o282
= g 3 = = = g g g &%
&2 8 o =~_3 - o = © © T o =
e ~ = B oo > Too- = = | B &
& > = . N a8 8 — = = 3 s 8
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2 8 o5 | ES5| ¢ | Eg | 55588 £¢%
T 2 £8 | X% ® X5 | E®|E=8 EL
2 I'Crl-T'Ct2 0,84 50 0,38 32,0 0,122 | 0,02 0,14
3 I'Cr2-2m 0,42 40 0,32 2,0 0,008 |0 0,01
4 2M—CtNed 0,14 25 0,72 6,0 0,023 |0 0,02
5 CtNe4 0,14 25 0,72 39,5 0,150 |01 0,25
6 CtNe4—2%m 0,14 15 0,72 7 0,423 | 0,01 0,43
7 2*M—3*M 0,42 32 0,41 3 0,022 | 0,01 0,03
8 3*pM—4*M 0,56 32 0,55 7 0,090 | 0,01 0,10
9 4*pM—5%m 0,70 32 0,69 3 0,059 | 0,01 0,07
10 | 5*m—BBOA 2 II.T. 0,84 32 0,83 7 0,197 | 0,01 0,21
> 1,163 | 0,17 1,33
1 Cex Beong -I'Crl 0,84 50 0,38 18,0 0,069 |0 0,07
2 I'Crl-I'Ct2 0,84 50 0,38 32,0 0,122 | 0,02 0,14
3 I'Ct2-3m 0,42 40 0,32 2,0 0,008 |0 0,01
4 3m—CtNe3 0,14 25 0,24 4,0 0,015 |0 0,02
5 Ct1Ne3 0,14 25 0,24 39,5 0,150 | 0,1 0,25
6 CtNe3-3%*m 0,14 15 0,72 5 0,302 | 0,01 0,31
7 3*M—4*M 0,56 32 0,55 7 0,090 | 0,01 0,10
8 4*M—5*m 0,70 32 0,69 3 0,059 | 0,01 0,07
9 5*M—BBOJ 2 IL.T. 0,84 32 0,83 7 0,197 | 0,01 0,21
Y 1012 |016 |17
1 Cex Beoxg -I'Crl 0,84 50 0,38 18,0 0,069 |0 0,07
2 T'Crl-I'Cr2 0,84 50 0,38 32,0 0,122 | 0,02 0,14
3 T'Ct2-3Mm 0,42 40 0,32 2,0 0,008 |0 0,01
4 3m—4M 0,28 40 0,21 6,0 0,011 | 0,01 0,02
5 4M—CtNe2 0,14 25 0,24 6,0 0,023 |0 0,02
6 CtNe2 0,14 25 0,24 39,5 0,150 | 0,1 0,25
7 CtNe2—4*m 0,14 15 0,72 7 0,423 | 0,01 0,43
8 4*M—5*m 0,70 32 0,69 3 0,059 | 0,01 0,07
9 5*M—BBOJ 2 IL.T. 0,84 32 0,83 7 0,197 0,01 0,21
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2 > e | E2| g | E2| 55 |58¢E| 5¢
T 2 £8 | X% ® X5 | E®|E=8 EL
Y 1,06 0,16 1,22
1 Cex Bron —I'Crl 0,84 50 0,38 18,0 0,069 |0 0,07
2 I'Ctl-I'Ct2 0,84 50 0,38 32,0 0,122 | 0,02 0,14
3 I'Ct2-3Mm 0,42 40 0,32 2,0 0,008 |0 0,01
4 3m—4M 0,28 40 0,21 6,0 0,023 | 0,01 0,03
5 4m— CtNel 0,14 25 0,24 5,0 0,302 |0 0,30
6 CtNel 0,14 25 0,24 39,5 0,150 | 0,1 0,25
7 CtNel-5*Mm 0,14 15 0,72 2 0,121 0,01 0,13
8 5*M—BBOJ 2 IL.T. 0,84 32 0,83 7 0,197 0,01 0,21
> 0,99 0,15 1,14
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9.2 Ilpumep nmoadopa 6AJAHCHPOBOYHOI0 KJIAMAHA
9.2.1 Ilpumep noadopa pyyHoro 6aJIaHCUPOBOYHOI0 KJIanaHa

[To ruppaBIMYECKOMY pacdeTy HaumOOJBIINE MOTEPH NABJICHUS B IHUPKYJISITHOHHOM
KOJIbIle, 4yepe3 cTosk Ne6. PazHuIa 1o moTepsiM JaBJIeHUS B MUPKYJSIMOHHBIX KOJIbIAX
npesbimaer  10%, cormacHo  CI130.13330 HeoOXonAWMO  OCYIIECTBUTH  YBSI3KY
IUPKYJSIIMOHHBIX KOJIEI] 110 IaBJICHUIO.

BaHaHCI/IpOBKy H€O6XOI[I/IMO mpeayCMaTpuBaTh Ha BCCX HUPKYIIIHUOHHBIX KOJIbIAX,
9TO MMO3BOJIMT IIPOU3BCCTU YBA3KY U 3aIUTUTCA OT HCTOYHOCTHU ITPHU MOHTAXCE.

[lepBpiM miaroM noxaOupaeM  KiamaH Juisl  JUKTYIOIIEro  Kojblla — 4Yepes
MUPKYJSIUOHHBIN cTOoAK Ne6. [luameTp OanaHCHMpOBOYHOTO KJjlarmaHa BBIOMpAETCSA IO
nponyckHOW crnocoOHocT K, IyTeM CpaBHEHHMs €ro C IPOIYCKHOM CHOCOOHOCTBIO
NOJIHOCTBIO OTKpBITOTO KianaHa K,s Mpu morepe JaBieHUs Ha KiamaHe 1 Oap, 3TOT
ITOKA3aTeJb YKA3aH B ACTIOPTE U3IEIUSA WM B TEXHUYECKUX KaTaJOrax MPOU3BOIUTEIICH.

Ha nukTtyromnieM koJiblie 0anaHCUPOBOYHBIN KianaH MoAOHpaeTCsl ¢ MUHUMAJIbHBIMU
MOTEPSIMUA JABJICHUSI, STOT MOKa3aTellb YKa3aH B IMACHOPTE M3JACIHS WIA B TEXHUYECKHUX
KaTajorax Ipou3BOJUTEICH.

JUis  Hamero pacdera IMpPHHMMAacM MHUHHUMAJIBHYIO IIOTEPIO JIaBJIICHHS Ha
OanmancupoBouHoM Kiamnane hg, =0,30 M, mu 0,029 6ap. Pacxon 0,14 i/c.

Pacdetnas mpomyckHas crlocoOOHOCTD KJlarnaHa:

_36q _3,6x0,14

K, = = = 2,94 M3 /u.
Y Jhg V0,029 /
D10 cooTBercTByeT Kiamamy mumamerpoM 20 MM ¢ Ky = 6,0 MY/4 ¢

NPUCOCTUHHUTEIBHON pe3pboit Rp3/4". Bbmwkaiimas mpomyckHas CIIOCOOHOCTh KilanaHa
_ 3 o —

Ky = 2,87 Mm’/4 oHa cooTBeTCTBYeT HacTporike N = 3,2. Pacuer moreps Ha GalaHCUPOBOYHOM

KJIaITaHe TIPH 3aJJaHHON HacTporike N = 3,2:

he, = (3’6q)2 = (3’6 X 0’14)2 = 0,0308 6ap = 0,31
o« =\k,.) “\" 287 ) T ap=Eei M

AHajlornyHO  OallaHCHPOBOYHBIE  KJIAMMaHbl  MOJOUPAIOTCS  JUISI  OCTaJIbHBIX
UPKYJISIIIIOHHBIX KOJIEIl. ¥YBS3Ka MUPKYISAIIMOHHBIX KOJIel mpuBoauTcs B Tadsmiie 20.
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Ta6muna 20 — YBsi3ka upKyISIUOHHBIX Kosel] cucteMmbl ' BC B pexuMe IUPKYIIAIIT

. 2 | E >

] = S | § o 3

o S o2 & T 2 )

= k=] T A o = =

o 2 5] = 3 =4 SRR 5! )

o S T = v © Bl |lw | B

= 5 = ) ° ) E = 5

o) Qo = 5] = = = s Ny | J = 2

=5 s 2o 2| 2| 2| BE|EE|oF S

S( = Cl:) g = = = = E( <= w Iﬁ §

= — . = = &l = S

s g 3 g | &% B 2 2 | ¢ |E5| EH| ¢

s % =

s - 2 2 25 B S S o X T | EwR| 9

8, s = = < s = = g 2 = ) E=| ¢S

5 = 2 = T A = = = 2 SE|®E|E

13) I o) o, = < < = o Q <
o 2 & 5 = = = S < = EE | =2 2.
) T S = 53 5 2 ) 2 2 2 x| 53| g
= > 2 s = ==y = 2 & 3 2| 25| ao
o ol e = =) © 3 o () [3) < S < o a | o
T = A = = E o = T T = A D | EE| T H

K uepe3 CtNe6 | 0,14 | 15 1,20 0,18 (1,38 |0 0 0,3 0,31 (151 |0

K uepe3 CtNe5 | 0,14 | 15 1,08 0,18 | 1,26 |10 0,12 | 0,42 |044 |152 |07

K uepe3 CtNe4 | 0,14 | 15 1,163 [0,17 |[133 |4 005 (035 [035 |151 |0,2

LK gepe3 CtNe3 | 0,14 | 15 1,012 (0,16 |1,17 |18 021 |051 |[054 |155 |27

LK gepe3 CtNe2 | 0,14 | 15 1,06 0,16 |1,22 |13 0,16 |0,46 |[049 |155 |26

LK uepe3 CtNel 0,14 |15 0,99 0,15 (1,14 |21 024 (054 |054 |153 |13

[Tocne GataHCUPOBKM HEBS3KA MEXKAY HUPKYJISIIMOHHBIMU KOJIbIIAMHA HE MPEBHIIIACT
2,7%, 9TO yIOBIETBOPSIET YCIOBUSIM pacuera.

9.2.2 Ilpumep mogdopa aBTOMATHYECKOr0 0AJAaHCHPOBOYHOIO
KJIanaHa (peryJsaropa pacxoja mno reMmneparype)

HeoOxonumo omnpenenuth MakCUMaJIbHBIE TMOTEPU MABJICHUS B IUPKYJSIIITUOHHOM
KOJIbIIE C YYETOM TMOTeph Ha OallaHCUPOBOYHOM KJamaHe. /[l 3TOro ompenenstoTcs
MaKCHUMAaJIbHbIC MOTEPH JaBJICHUS Ha KJalaHe MpU HEOOXOAMMOU 3aJJaHHON TeMrepaType B
MecTe yctaHOBKU bK.

BriOupaem kimamas mo guamerpy TpyOompoBoda, MpUHUMAEM KiianaH auameTpom 20
MM ¢ Ky=1,778 ™M’4 ¢ npucoeamHuTenbHo pespboit Rp3/4". Ilpm OGmmkaiimeit
TeMIepaTypHOH HacTpoiike Ha BblOpaHHOM kiamaHe 60 °C, Ha MOMEHT JOCTHXKCHUS
TemriepaTypbl Bojibl 60 °C ero npomyckHas ciocoOHocTh Oyner coorBerctBoBaTh K,=0,366
M°/4. Pacder moTeps Ha GanaHCHPOBOYHOM KIAMaHe P TeMrepartype Bogbl 60 °C:

3,6 X 0,14
b = (207014

2
0366 ) = 1,896 6ap = 19,3 m.

[IpumeHUuTENPHO K HallEd CXeMe YCTAaHOBKAa [JAHHOIO BHJA KJallaHa He
1iesIecooOpasHa u3-3a pe3Koro yBenuueHus notepsb nasienus B LIK 3a cueT paGoTsl kianaHa.
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10 IIpumepbl pacyeToB OTBeAe€HHS CTOYHBIX BOJA CAHUTAPHO-OBLITOBOI
KaHAJIU3AUMH 3IaAHUN U COOPYKEHUI

Hust pacuera B3aT 10-3Taksbit kujoil aoM. OOBEKT pacMoOJOXKEH BO 2-M
CTPOUTENHHO-KJIMMATHUYECKOM paiioHe.

KomuuectBo kBaptup — 60. KomuuecTto xuteneit, yen — 180.

KonuuectBo mpubopoB ol1iiee u st X0JI0HON Bobl, T — 240; 11 ropsiueid BOAbI,
mr — 180.

JIaHHBIE IO KBapTHUPE:

KonuyectBo xxureneit, uen — 3.

KonnuecTBo caH.—TeXHUUECKUX TPUOOPOB, 00I1I€E U JIJIs1 XOJIOAHOM BOABI, IIT — 4.
JUTSI TOpsTYed BOJBI, T — 3.

Tumnosast kBapTHpa 000pyAOBaHA CAHUTAPHO-TEXHUUECKUMU NMPUOOpaMHu:

— KYXOHHasl MOWKa;

— BanHa giauHou 1700 mm;

— YMBIBaJIbHUK;

— YHHUTAa3 CO CMBIBHBIM OQuKOM.

CxemMa W3 WIECTH IMOCJIENOBATEIbHO NPHUCOECAUHEHHBIX K MarucTpaMy CTOSIKOB
pUBEAEHA Ha pUCYHKE 4.
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Pacuernbie pacxobl CTOKOB 17151 cTosika Nel, ¢ 4uCIOM IPUCOCTUHEHHBIX TTPUOOPOB
N = 40 mr., u xoauaecTBOM noJjib3oBareieii U = 30.

BeposiTHOCTB 1eficTBUSI CAaHUTAPHO-TEXHHUYECKUX MPUOOPOB:

. 156 x30 - .

q®" =5x0,3%0,631 =095 x/c.
Pacuer Begercs mo meroguke CIT 40-107 u [2].

I[JIH CTOAKOB CHCTCMBI BHYTpeHHeﬁ KaHaJIM3allu1 PaCUYCTHBIM pPaACXOAOM ABJIACTCS
MaKCHUMAaJILHBIN CGKYHHHBIﬁ pacxoa CTOKOB OT IPHUCOCAMHCHHBLIX K CTOSAKY CaHHUTApPHO-
TCXHUYCCKHUX HpI/I60pOB H HC BBISBIB&I-OHII/Iﬁ Y HUX CpbIBa TNAPABIMYCCKHUX 3dTBOPOB.

MakcuMalibHbIM CEKYHIHBIN pacxXoj] CTosIKa, JI/C:
51 — — L]
@ =q"*" +qy =095+ 1,6 = 2,55,/

1 o .
rae Oo = — MaKCUMalbHBIH CEKYHIHBI PacXxo] CTOKOB OT HpHOOpa ¢ MaKCHMAaIbHbIM
BOJIOOTBEJICHUEM M0 NMPUIOKEHUIO A, B JaHHOM IPUMEpPE OT CMBIBHOTO Oayka yHUTa3a
paBHbIi 1,6 11/C.

HpOBepKa Ha CPBIB I'MAPO3aTBOpa AJIs1 BCHTUIINPYCMBIX CTOSAKOB.

JlomycTuMasi BeJTUYMHA Pa3peKCHUS B BEHTHJIMPYEMOM KaHAJIU3alMOHHOM CTOSKE
IpH pacueTHOM pacxomge (°=2,55 m/c. JlamHbIi CcTOSK mpuHMMaercs u3 Tpyo IIBX
auamerpom D = 110 mm, d = 0,1036 M, d,; = 110 mm. BeicoTa ruapo3aTBopa M0 BaHHOMH
coctaBisgeT h=50 mm.

PabGouas BeIcOTa CcTOsIKA L, y4acTOK TpyOONpOBOJA OT TOYKM IPHCOCIUHCHUS
HamOoJiee BBICOKO PACIOJIOKEHHOIO CAaHUTAPHO-TEXHUYECKOIO MpUOOpa WM TPYIIIbI
npuOOpPOB 10 HIKHETO cruda cTosika. Pabouyto BbicoTy mpu L, o > 90d cnenyer npunumats
paBHo# 90d.

Lper =3X9+4+25=295mM > 90d =90 % 0,1036 = 9,3 m.
Jns pacuera pabouasi BbICOTa CTOsIKAa IpUHUMAeETCS L, o =9,3 M.
Benuunna pazpexeHus B BEHTUIMPYEMOM KaHAIM3AIMOHHOM CTOSIKE, MM:

1,677
S

q
366 X
(1 + cosa) x d?

0,71 0,5
@) ()
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0,00255 1677
366 X !
° <(1 + c0s87,5) x 0,10362 )

N (0,1036)0'71 (90><0,136)°'5 = 30,6, mu.

0,1036 9,3

HpH BBICOTC I'APO3aTBOpa hr A0IIYCTHUMas BCIMYHNHA PA3PCIKCHUA B BCHTUJIINPYCMBIX
N HCBCHTWJIMPYCMbIX KaHAJIM3AIITMOHHBIX CTOAKAX HC JOJIKHA IIPCBLINIATD 0,9hr:

0,9 x50 =45mMMm > Ap = 30,6 MM.
[TpoBepka Ha CpbIB THAPO3aTBOPA 1T HEBEHTUIMPYEMBIX TPYO.

Pacxon Bo3myxa, WHXKEKTHPYEMOTo (YBJICKAEMOTO) B CTOSK ABMKYIIIUMHECS B HEM
CBEpXY BHU3 CTOKaMH, M>/C:

0,12
13,8 x q50,333 % d&75 x (dd )
Q == OTB —
’ 1,177 90d\"°
(1 + cosa)™177 x (1
p.CT
0,12
13,8 x 0,0025%333 x 0,10361’75 % (0,1036)
= 0,1036 _ 47 3
= |+ cos87 10477 (90 X 0,1036)0,5 = 0,047 m*/c.
(1 + cos87,5) 55
[101ma b JKUBOTO CEUESHUS CTOSKA, M-;
nd?  3,1415 x 0,10362
©= T = 0,0084 MZ.
4 4
Pacuer ckopocTr BO3IyIIIHON CMECH:
+qg° 0,047 + 0,00255

Ve ® 0,0084

Bennunna pa3pexeHus B HEBEHTHIIHPYEMOM KaHATU3ALMOHHOM CTOSIKE:
— 43 _ 43 _
Ap =0,31 X v, =0,31x5,88" =630,6 Mmm.

B nanHOM ciydae XO3SIICTBEHHO-OBITOBYIO —KaHAJIW3AIMOHHYIO CHCTEMY C
HEBEHTUJIUPYEMBIMH CTOSIKAMHU IPUMEHSTh HEJOMYCTUMO.

[Tpu OTIpeICICHUH MIPOITYCKHOU CIIOCOOHOCTH MOJTYBEHTHIINPYEMBIX
KaHAJIM3AIIMOHHBIX ~ CTOSIKOB ~ OOOPYJOBAaHHBIX  BO3MAYIIHBIMA  MPOTHBOBAKYYMHBIMU
KJIallaHaMd HEOOXOJMMO TOJB30BaThCsl CHPABOYHBIMU MaTepHAIAMH  TPOU3BOIUTEICH
JTAHHOT'O 00OPYI0BaHUSI.
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PacuetHbiii pacxong Il TOPU3OHTAIBLHOTO OTBOAHOTO  TpyOOompoBoAa OT
KaHAIM3aIMOHHOT0 cTosska Nel, qauHOM 6 M:

BeposATHOCTh UCIIOJIB30BAHMS CAHUTAPHO-TEXHUYECKUX TPUOOPOB:

ot 3600 Pt gt 3600 x 0,0108 x 0,3
Phr = ot = = 0,039;
Ao hr 300
NPt = 40 x 0,039 = 1,555; af2* = 1,238.
MaxkcuMabHbIN 4aCOBOM PaCXO/I:

qot = 0,005 x 300 x 1,238 = 1,86, M3 /u.

MakcuMalbHbIM CEKYHIHBIN pacXoj] TOPU30HTAIIBHOTO y4acTKa TpyOoIrpoBoaa:

tot

Qhr 2 1’86 -
sL _ Sa _ 1~ — —_
=36 + Ksqy” = 36 0,535 x%x 0,8 =0,94 o

rIe:

2 < o
qos — MaKCHUMaJIbHBIM CCKYHIHBIM PACXOJ CTOKOB OT an/I6opa C MaKCHUMAaJIbHBIM

BOJ/IOHATIOJTHEHUEM T10 IPUJIOKEHUIO A, B JaHHOM IIpUMEpPE BaHHBI paBHbIi 0,8 11/c;
Ks — ko3¢ dutinenT, KoTopbiit mpuHUMaeTcs mo Tabmure 21.

Ta6numa 21 — KoaddunuenT, 3apucsauiuii OT JJIMHBI TPyOOIIpoBOIa

3nauenus Ks mpu L, m

1 3 5 7 10 15 20 30 40 50 100 500 | 1000

4 061 (051 |04 (043 1[040 036 0,34 0,31 |0,27 10,25 (0,23 ]0,15 |0,13

8 063 [053 048 (045 [0,41 0,37 0,35 0,32 0,28 [0,26 [0,24 0,16 |0,13

12 064 (054 049 046 [042 0,39 0,36 0,33 0,29 |0,26 (0,24 0,16 0,14

16 065 (055 0550 |0o,47 0,43 0,39 0,37 0,33 0,30 |0,27 [0,25 0,17 0,14

20 0,66 (056 |051 048 [044 |040 (0,38 0,34 10,30 0,28 |0,25 0,17 |0,14

24 0,67 (057 |052 048 045 041 038 0,35 0,31 10,28 0,26 0,17 |0,15

28 0,68 (058 |053 (049 046 042 0,39 0,36 0,31 10,29 |0,27 0,18 |0,15

32 068 (059 0,53 0,50 [0,47 0,43 0,40 0,36 0,32 [0,30 [0,27 0,18 |0,15

36 069 (059 0554 |0,51 |[0,47 0,43 0,40 0,37 0,33 [0,30 [0,28 0,19 |0,16

40 0,70 060 0,55 0,52 [0,48 0,44 0,41 0,37 0,33 [0,31 [0,28 0,19 |0,16

100 [0,77 |0,69 0,64 (0,60 |056 0,52 (049 (045 0,40 (0,37 0,34 0,23 0,20

500 |09 092 089 [088 0,86 0,83 0,81 [o,77 0,73 [0,70 0,66 (0,50 0,44

1000 [0,99 |0,98 1097 097 |09 1095 094 093 091 0,90 10,88 0,77 ]0,71

[Ipumeuanwne: 3a muHY L mpuHUMaeTCs pacCTOSHUE OT MOCIIEAHETO Ha PACYETHOM YJacTKe CTOAKA JI0 ONMKalIero
MIPUCOEAMHEHUS CIEAYIOUIETO CTOSIKA UITH, TIPH OTCYTCTBHH TaKWX MPUCOEANHEHUH, 10 OIIvKalIero
KAaHAJIN3aIMOHHOIO KOJIOALA.
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PacudeTHbIif pacxoa CTOKOB JJIsI 37aHUS.

BeposiTHOCTB 1eficTBUSI CAaHUTAPHO-TEXHUUECKUX MPUOOPOB:

U 15,6 x 180
tor . __dhrut = _ = 0,0108;
3600 N~ 3600 x 0,3 x 240

NPt =240 x 0,0108 = 2,6; a'°* = 1,684;
g™t = 5gtat°t = 5 x 0,3 X 1,684 = 2,526 11/c.

BGpOSITHOCTB HCIIOJIB30BAHUA CAHUTAPHO-TCXHUYICCKUX HpH60pOBZ

prot _ 3600 Pt gt _ 3600 x 0,0108 x 0,3

= = 0,039;
T 300

NP}f‘r’t = 240 x 0,039 =9,33; aflort = 3,93.
MaxkcuMabHbIN 4aCOBOM PACXO/I:
Oy = 5qgn0he = 0,005 x 300 x 3,93 = 5,9 mM3/u.

MakcuManbHbIE CEKYyHJIHBIM pacxoJ CTOKOB OT Hpubopa ¢ MaKCHUMaJIbHBIM
BOJIOHAINOJIHEHUEM, B JAHHOM IpUMepe BaHHbI, paBeH 0,8 n/c. J{nuHa Beimycka 16 m.

PacueTHblif pacxoa KaHAIU3AIMOHHOTO BBHIMTYCKA W3 3/1aHUs, OOBEIUHSIONIETO 6
CTOSIKOB.

tot

59
o = 3 Kol =35+ 06208 = 2141/

o tot.
CyTouHbIi pacxof BOJBI CO CPEAHUM 3a rof BOAONOTPEOIEHUEM Qcyr,m ot

Yot U 250 x 180
Q= 1uorgo =Jooo -~ 430 M /eyt

11 IlpuMepsbl pacueToOB OTBEACHHUS I0KIEBbIX H TAJBIX BOJ C KPOBJIHN
3MaHUN U COOPYKEHU U

PacueTHbIil pacxo1 JOKIEBBIX BOJI C BOAOCOOPHOM TUTOIIAIH.

Hnst pacdera B3t 10-aTaksbiii kumoir oM. OOBEKT pACIONIOXKEH BO 2-M
CTPOUTETHHO-KIMMATHIECKOM paiioHe. JIoM pacmoyiokeH B PErHOHE PaBHUHHBIX O0JacTei
3amaga W 1eHTpa EBpomeiickoii uwactm Poccum ¢ mMHTEHCHBHOCTBIO  jmoxAs 80
npofoIKMTENbHOCTRIO 20 MuH JUIS JaHHOW MecTHocTH coriacHo CI132-13330, puc. bl.
Ilouaas KpoBiH cocTaBisieT 420 v,
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- ns xpoBesnb ¢ ykiaoHoM 110 1,5% BKIIIOUUTENBHO!

 Fqy 420X 80
9= 70000 ~ "10000

= 3,36 11/c;

rIe:
F — momaas Bogocbopa, M2;

Q20 — UHTCHCUBHOCTD JHOXKIA C | ra JUisi JAaHHOW MECTHOCTH, MPOIOIDKUTEILHOCTBIO
20 MUH TIpH TIEPUOJE OJHOKPATHOTO IMPEBBINICHUS PACYCTHOW WHTEHCHBHOCTH, PaBHOW |
roay, npuaumaemas coriacuo CIT 32.13330, n/c.

- J1nst kpoBesb ¢ ykiioHOM cBbite 1,5%:
ds = 41 x d20 = 4‘0'71 X 80 = 214‘,1
3/1€Ch:

05 — MHTEHCUBHOCTb A0/ ¢ 1 ra (711 JaHHOW MECTHOCTH), MPOIOJKUTEIEHOCTHIO
5 MHUH TpH TEepUoje OJHOKPATHOTO IMPEBBIINICHUS PACUETHONM WHTECHCUBHOCTH, pPaBHOMU
OJIHOMY o1y, JI/C;

n — ko3 duruent, npuaumaeMbii mo CI132-13330, tabnauma 9, 0,71;

_ Fqs  420x214,1
10000 10000

q = 8,99, 1/c.

MuHMMaIBHBIN AUAMETP CTOSKA OIpeeseTcs no Tadaume 22.

Tabmuia 22 — MuHUMaIBHBIA TUaMETP BOJOCTOYHOTO CTOSKA

JmameTp BOJIOCTOYHOTO CTOSIKA, MM 85 | 100 | 150 | 200

PacueTHsIit pacxonx J0XKIEBBIX BOJ HA BOJJOCTOYHBIN CTOSIK, JI/C 10 | 20 50 80

12 Tlpumep TrHAPABJIMYECKOI0 pacyeTra OTBOAHBIX CAMOTEYHBIX
TPyOONPOBOAOB

Hnst pacdera B3at 10-aTaksbpiii kumoir oM. OOBEKT pACTONOXKEH BO 2-M
CTPOUTEITHHO-KIMMATHIECKOM palioHe.

KonugectBo kBapTup — 60;
KonnuectBo xureneit, uen— 180;

KonugectBo nmpubopoB od1iee u A1 X0JI0JHON BOoAbI, T. — 240.
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Io pacueTy pacxoj CTOYHOI BOBI 31aHHs cocTaBiseT '~ = 2,14 n/c. [l BhImycKa
ucnojn3ytorcst Tpyosl IIBX D = 110 mm, d = 103,6 MM, ¢ K03)PHUIIHMEHTOM IIEPOXOBATOCTH
A =0,02 mm.

HeoOxoaumo paccuuMTarh BBITYCK TaKUM OOpa3oM, 4TOOBI BBINOJHSJIOCH YCIIOBHE
CI130.1333, n. 8.4.2. Jlna oOecnedeHuss peXUMa CaMOOYHUIIEHHUS CKOPOCTb JBUKCHHS
XKUIKOCTH JOhKHA ObITh He MeHee 0,7 m/c, a HamoJiHeHue TpyOonpoBooB — He MeHee 0,3
Mm/c.

VYkJ10H 6€3HAMOPHBIX CAMOTEYHBIX TPYOOTPOBOIOB:

Av: o A vE

' 2g4R T 2gd ’ /—‘"“

rac

o w
R - I'napaBIMYCCKHUN PAINyC, M, R = ;;

R |
—— 1 ——
€

Y — CMOYEHHBII epuMeTp TpyOOIpoBoa, M; 2

A — K03 GUILIMEHT, BEIYUCIIIEMbIN TT0 (popMyIIe:
a 0,258

A —oz(A)a—oz(A) —02(0’00002) = 0,022
tUTeR/) " \d) T TN 0,1036 ST

[Toka3zaTenb cTENEeHH, 3aBUCALIMN OT IEPOXOBATOCTU MaTepuaia Tpyo:
a = 0,314A* = 0,314 x 0,02°%> = 0,258.

[Tpu u3BeCTHBIX 3HAUCHHX AuameTpa u ykioHa I = 0,02 camoTeuHoro TpyoomnpoBoja
CPEIHss CKOPOCTh TEUEHHUS Vp IIPU €TI0 TIOJHOM HAIlOJIHEHUU!

, _ 2gdi 2x9,80665x0,1036 x 0,02

— 1,848 m/c.
Voo T 0,022 848 M/cC

CpCI[HIOIO CKOPOCTb ABHUIKCHHA KUAKOCTH V., M IIOKA3ATCIIb CTCIICHU b BBEUMCIISIOT
MCTOOOM ITOCJICAOBATCIBbHBIX HTepaHHﬁ.

[IpyHMaeM, 4TO TEUYEHHE CTOYHOW JKUIAKOCTH HMEET KBAJAPATUYHBIM XapakTep,
UCXOJS M3 3TOTO JonyiieHus b = 2;

Vep = /1,849 = 1,359, m/c.

JInst IpoBepKH OTpeiesisieM oKa3aTesib CTEIeHH D:
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1g500d lg500 x 0,1036

I -y 0,00002 _

b=3 Vepd 3 11,359 X 0,1036 1,711,
lg—— £70,00000149

1,69M
vh, =1,359%"1 = ——> 1,848 m/c.
C

N3MeHsisi 4uciIeHHOE 3HA4YEHUE CpeJHEW CKOPOCTH C MPOU3BOJIBHBIM IIIAroM,
b
BBIUUCIISIEM 3HAUEHUE CTENeHM D 10 MOMeHTa paBeHCTBa V., C paHee MOJTyYEHHBIM
pe3yIbTaTOM.

[Tpu monmy4YeHHBIX pe3ynbTaTax, Kkoraa b > 2, npuauMats b = 2.

ITpn v,=1,43 m/c:

1300 14300 X 0,1036
_ K, . 0,00002  _ _
b=3- d =3 Ta3xoioze V7
lg—, £70,00000149

M
vh, = 1,43%717 =1,848— > 1,848 m/c.
C

Heobxonumo onpeaenuTs HeHTpadbHbIN yroi B npu HanoJHeHuu TpyOos! 0,3:

h
o = arccos (1 -2 a) = arccos(1 —2 % 0,3) = 66,422 rpaj;

a2 x66422 x 2D ol :
B= 0(1800 = ) 180° _ ~ paguaH;

CpenHsisi CKOpOCTh TEYEHUS CTOYHOM KUAKOCTU NTpU HarnoiaHeHuu 0,3:

1+a 1+0,258

sinf3\ b sin 2,319\ 1,717
Vep,0,3 = Vi (1 - B ) = 1,43 X (1 — 2,3—19> = 1,08 m/c.

Pacxox cTouHOIM KUAKOCTH

o = ch,o,sDBHZéB — sinf) _ 1.08x 0,10362(2é319 — sin2,319) _ 0,0023 v /c;
q=23n/c >qt=214n/c.

VYcnoBus 111 HOpMaabHON pabOTHI BBITYCKHOTO TPYOOIIPOBO/1a HE BBIIIOJIHEHBI.

IIpn yBennuenun ykiioHa 1o 0,025 cpenHsisi CKOPOCTh TEYEHUS CTOYHOW KUIKOCTU

npu HanonHeHuu 0,3 U pacxoa cOCTaBsT
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Vepos = 1,23 M/c; q = 2,62 51/c.

IIpn ymenpmenun ykiona 10 0,01 cpenHssi CKOpOCTh TEYEHUS CTOYHOM JKHJKOCTH
npu HaronHeHuu 0,3 ¥ pacxon COCTABSAT:

Vepos = 0,717 m/c; q = 1,52 51/c.
O06a BapuaHTa B JTaHHOM MIPUMEPE HE MOIXOIST.

IIpu yxnone 0,016 cpenHsisi CKOPOCTh TEUEHUS] CTOYHOM >KMJIKOCTH IPH HANIOJIHEHUN
0,3 1 pacxoJ COCTaBsAT

Vepo,s = 0,95M/¢; q=2,021/c

IIpoBepka ycnoBus

h
\% 3 = 0,95,/0,3 =0,52 = K = 0,5, a/14 13 oJiIMMepHbIX MaTEPHAJIOB.

JUisa ympouieHus: paboTbl MPHU BBIIOJHEHUU TUAPABIWYECKOTO pacuera MOXKHO
BOCTIOJIb30BaThCS TaOIULIAMU I TUPABINYECKOTO pacyeTa Oe3HAOPHBIX TPYOOIIPOBOIOB,
IPUBEICHHBIMU B CTPOUTEIILHBIX CIPABOYHHUKAX, TEXHUUYECKOM JIUTEpaType MPOU3BOUTENICH
TpyOONPOBOAOB H IIp.

JlaHHBIE THAPABIMYECKOTO pacueTa MprBeaeHBI B Tabmie 23.
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Tabmuma 23 — 'uapaBandecKuii pacueT CUCTEMBI XO3IMCTBEHHO OBITOBOW KaHAIA3AITMT

erogodiuogAdL BXLOWLO0 KBHROHOY

-2,596
-2,692
-2,724
-2,98

erogodnogAdL eXIOWIO0 KEHIIrBREH

-2,500
-2,596
-2,692
-2,724

0,35
0,40
0,46
0,54

p/y ‘erogoduogAdL SUHOHIrOIIBE]

0,21
0,24
0,27
0,31

/W ‘A ‘4Lo0dod))

0,76
0,82
0,89
0,97

I ‘erogodiogAdL HOIN

0,016

0,016

0,016

0,016

"W ‘p ‘uMHHIALARY erogoduogAdy drowen]y

o/Ir _ b ‘roxoed MIIHIHAMOO UITHILBINHUONBIA

s

0,94 | 103,6
1,25 | 103,6
1,61 | 103,6
2,14 | 103,6

/I 0., [0 ‘WOMHOHIO008 WHINTIIOQHEH
9 edogudu o1oHdRINHED 10 YOX0oR]

0,8
0,8

Sy| ‘LHOMTHPPeO)]

0,535 | 0,8

0,592 | 0,8
0,74

‘W ] “eXLOBRA 0JOHIORORd BHULT]

16,0 | 0,62

h/ N ESHU ‘roxoed HOE00BR UITHILBINHONEBIA

€

1,86 | 6,0

2,83 16,0

59

0 ‘LHOMII B deo]

1,24
1,88

2,456 | 3,68 | 2,0

3,93

d ‘edogudir knaronr drooHLEOdog

'd ‘edoondn gud1ondY arooHLB0dog

"o/1r Mo b ‘wodogudm roxoed

300 | 0,0108 | 0,039
300 | 0,0108 | 0,039
300 | 0,0108 | 0,039
300 | 0,0108 | 0,039

"o/1r 0, b ‘wodogudur roxoeq

0,3
0,3
0,3
0,3

" b ‘BnHAIQad L0008

OJOMIIIOQUEH Jkh g 19r04 Broxoed ewdoy

15,6

15,6

15,6

IOk ‘() ‘UALALUQIALOL OLrOUE

30
60

“LII ‘N 9MLoekA eH godogudil orronp

240 | 180 | 15,6

BMLOBh A o\

Im—2m | 40

2mM—3Mm | 80

3m—4Mm | 120 | 90

4m—K1

miodro domoy

1
2
3
4
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HPUJIOXEHUSA

Hpunoxkenne A

Tabnuma A.1 — PacueTHble pacXoAbl BOJIbI U CTOKOB JIJIsl CAHUTAPHO-TEXHUYECKUX MMPHUOOPOB

CeKkyHHBII pacXoJ1 BOJIbI, J1/C YacoBoii pacxo1 BOJBL, /4
Pacxong
C 6 O6umit | X it | T it | Obumit | X it | T i | croxoRor
AHUTAPHO-TEXHUIECKHE TPUOOPHI vz ONOJHOH opscH 1IN OJI0/IHOH OPAICH | 1pubopa,
n/c
h
QSOt qg qg q(t)ohtr q(c),hr do.nr qg
1 2 3 4 5 6 7 8
Kpansb1 xos0a1H0# BOIBI 1151
YMBIBaJIbHUKOB, PYKOMOIHUKOB, 01 01 i 30 30 i 02
paKoBHH ' ' '
ICCyapoB 0,2 0,2 - 36 36 - 0,2
MICCYapoB ¢ aBTOMaTHICCKIM KPaHOM 0,035 0,035 - 36 36 - 0,2
CMmecuTenu ¢ aspaTopoM st
YMBIBaJIbHUKOB, PYKOMOIHHKOB, 0.12 0.09 0.09 60 40 40 1
paKoBHH ' ' '
MO€EK 0,12 0,09 0,09 80 60 60 1
oune 0,08 0,05 0,05 75 54 54 0,2
CmecuTenu aisi BaHH (B T.4. OOIIKE ISl BAHHBI U YMBIBAJIbHHUKA)
Ha U3JIUB 0,25 0,18 0,18 300 200 200 11
Ha U3JIUB C a3PaToOpOM 0,12 0,09 0,09 300 200 200 1,1
Ha TYIICBYIO CETKY 0,12 0,09 0,09 300 200 200 1,1
CMecHuTenu U1l HOXKHBIX BAHH 0,12 0,09 0,09 220 165 165 1
CMmecutenu st
JYIICH C MEJIKUM ITOIJOHOM 0,12 0,09 0,09 100 60 60 0,2
JyIIeH ¢ rITyOOKUM MOII0HOM 0,12 0,09 0,09 115 80 80 1
JyIIeH YCTAaHOBJICHHBIX B IPYIIITE 0,2 0,14 0,14 500 230 270 0,7
CMecHuTesu it MOSK IS TIPEATNPHUSITHI 0.3 0.2 0.2 500 230 280 1
0OIIIECTBEHHOI'O ITUTAHMS
Ko010HKH B MBLIBHBIX C
BOJIOPa300PHBIMH KPaHAMH XOJIOTHOM, 0,3 0,2 0,2 1000 1000 1000 0,3
ropsadgeit Boasl /1,15
CMecHuTesu 11 MEIUIIMHCKAX BaHH C YCJIOBHBIM JHAMETPOM, MM:
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CeKyHIHBIH pacxo BOABL, JI/c

YacoBoii pacxox BOAbL, JI/4

Pacxop
CanuTapHO-TEXHHYECKHE TIPHOOPHI OO6muit XononHoit | TI'opsueit O6mnit Xonomno#t | Topsueit CHTI;):I(g(}:p(;T
n1/c

6% q5 q¢ 98%; WG | Bnr a5
1,20 0,4 0,3 0,3 700 460 460 2,3
1,25 0,6 0,4 0,4 750 500 500 3
1,32 1,4 1 1 1060 710 710 3
HwxHuii BoCcXoasIIuid gy 0,3 0,2 0,2 650 430 430 0,3
JlabopaTopHsIe Botopa30OpHEIE 0.3 0.3 50 50 1
KOJIOHKU
JlabopaTopHBIE CMECHTENN 0,12 0,09 0,09 80 60 60 1
VYHATaA3BI CO CMBIBHBIM O0auKOM 0,1 0,1 - 83 83 - 1,6
YHHUTA36I CO CMBIBHBIM KpPaHOM 1,4 1,4 - 81 81 - 1,4
Tparsl ¢ yCIOBHBIM JHAMETPOM, MM:
1,50 - - - - - - 0,7
1,100 - - - - - - 2,1
Kpans! 1711 muTheBBIX (POHTAHINKOB 0,04 0,04 - - - - 0,04
[omuBounsie kpaHsl Jy15 0,3 0,3 - - - - -
[omuBounsie kpaus! y20 0,4 0,4 - - - - -

Ilpumeyanus:

1 Ha Boj1opa300pHBIX KpaHaxX M CMECHUTEINSIX CBOOOIHBIN HAIIOP ClIeNyeT IPUHUMATh 110 TEXHUYECKUM XapaKTepUCTUKAM
yka3aHHbIM B nacriopte wiu o I'OCT 19681-2016, o He menee 10 m.

2 Pacxoz[ CTOYHBIX BOJ, OTBOAUMBIX TpalaMHu, CJICAYCT OIPEACIATh paCuUCTOM U NIPUHUMATDh HC Ooiee YKa3aHHBIX B Ta6J'II/II_[€.

3 Jlng cucteM BOAOCHA0)KEHUS K YMBIBaJIbHUKaM, PAKOBHHAM, MOIKaM, CMECHUTEIISIM JUIsl BAHH M yMbIBaJIbHUKaM, AYIIEBbIM
KabuHamMm, Oujie, yHHTa3aM CO CMBIBHBIM 0a4yKOM, MMCCyapaM, MUTHEBBIM (POHTAHYUKAM JOMYyCKAETCS MPUMEHSITh THOKHE
o8B0 IKM. ['HOKMeE TTOABOAKH O/DKHBI OBITh TePMETHYHBI M BBIICPIKUBATH AaBiicHus, ykaszanusie B [OCT 19681-2016
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Tabnuma A.2 — PacyeTHble pacXobl BOABI M CTOKOB JIJIsl CAHUTAPHO-TEXHUUECKUX MPUOOPOB

Hopwma pacxona Boapl, Ji

Pacxon Bonpl

B CYTKH CO CPEITHUM 32 B Yac HaubOJIbIIEr0
npudopom, J1/c (11/4)
> TOJI BOJOTIOTPEOIeHHEM BOJIOIIOTPEOIICHUSI
=
= B
— 5] O Q ) &) Q S L
=z 5 |2 | s |8 |&8|a| 2 :
=T = [Te] = Te} 1) =)
g2 2~ J 4! T~ A 4! = 2
’ o et = S s = = B
a 0 < o o =
5 £ S| g% ) g | g% ) ) S E g
= SE| 28 = = 2 & = = = =
TMotpeGuTenu & 25| 52 E B 5 2 E 5 g 2 g
2 2| g 5| 2| & = | B 8 <
= =5 O S 2 | © S = © S
E = =
g =
=
5
= c ,h
g qtot q0. 490,
tot h h tot h h o c
= qQum Qum qQum Anru Avru | Qhru ( (L;oht (QO,hr)'
nr h
qO,hr
1 2 3 4 5 6 7 8 9 10 11
1 JKunsle 3qanus:
¢ BOXOTIPOBONOM M KAHAMMBAMHACH |y ey, | 1,1 | 100 34 40 6,5 - - 0,2(50) | 0,2 (50)
0e3 BaHH
TO €, C Fa30CHA0KEHNEM 1,15 120 40,8 48 7 - - 0,2 (50) 0,2 (50)
C BOJIONIPOBOJIOM, KaHaJIH3al1en
1 BaHHAMHU C EMKOCTHBIMH 1,15 210 72,3 85 13 - - 0,3(300) | 0,3(300)

BOJOHArpeBaTCIsIMU

TO K€, C BOAOHArpeBaTejiIiMu

1,15 | 250 85 100 | 156 | 85 | 10 | 0,3(300) | 0,3(300)
HpOTO‘{HOFO TUIIA

C IIEHTPATM30BAHHBIM TOPSIUM
BOJOCHA0KEHHEM U CUITYHMH 1,15 230 80 94 14,3 7.8 9,2 0,3 (300) 0,2 (200)
BaHHAMU

TO K€, C BAHHAMM JUTHHOM 00Jiee

1500-1700 MM 115 | 250 85 100 15,6 8,5 10 0,3(300) | 0,2 (200)

2 OOLIEKUTHS:

C OOIIUMH TYIIEBBIMA 1 >xurens 1,1 90 425 50 10,4 5,4 6,4 0,2 (100) 0,14 (60)
¢ AYIIAMI TPH BCCX AKHIBIX " 1,15 | 140 68 80 12,5 7 8,2 | 0,2(100) | 0,14 (60)
KOMHATax

3 T'oCTUHUI], TAHCHOHATHI M MOTENH

¢ 00IIMMHU BaHHAMU M JIy[IAMH 1 >xurtens 1,1 120 59,5 70 12,5 7 8,2 0,3 (300) 0,2 (200)
¢ JIYIIaMH BO BCEX HOMEpax « 115 | 230 | 119 | 140 19 | 102 | 12 | 02(@15 | 0,14 (80)
¢ BAHHAMH BO BCEX HOMEpAx « 1,15 | 300 | 153 | 180 30 | 136 | 16 | 0,3(300) | 0,2 (200)
4 BOoJILHULIBL:

¢ OOLIMMHU BaHHAMH W TyIIAMH 1 xoiika 1,1 120 63,8 75 8,4 45 53 0,2 (100) 0,14 (60)
¢ CAHHTAPHBIMHI Y3JaMH, « 1,1 | 200 | 765 90 12 65 | 76 | 0,3(300) | 0,2(200)
l_[pI/I6HPI)KCHHbIMI/I K majjatam

UH(EKIIMOHHbIE " 1,1 240 93,5 110 14 8,1 9,5 0,2 (200) | 0,14 (120)
5 Canaropuu ¥ IoMa OTJbIXA:

C 00IIUMH TyIIaMu 1 mecto 1,15 130 55,3 65 12,5 7 8,2 0,2 (100) 0,14 (60)
¢ BAHHAMH TIPH BCEEX AKHIBIX " 1,15 | 200 85 100 10 4,2 4,9 | 0,3(300) | 0,2(200)
KOMHATax

¢ AYIIAMHI TPH BCCX KHIBIX " 115 | 150 | 638 75 12,5 7 8,2 | 0,2(100) | 0,14 (60)
KOMHATaX
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Hopwma pacxozna Boabl, 1

Pacxo Boas!
B CYTKH CO CPEIHHM 32 B 4ac HanbOJbIIEro
npudopom, Ji/c (11/4)
> roJi BOIONOTPEOICHUEM BOJIONIOTPEOICHHS
=
= I
— Qo o QO o |©) @) = o
% m = g S = © S <N
5 o 3] Lo n 3] Lo n i) =
Bl | BB e BB s ¢
bl s Rt — s o= - = bl
2 =&l 22| B | &5 |82 | B | 8| B2 =
< g B m &, = =) m & = = g a ,;
[MorpebuTenn % s & E e ’§ ’§ E:: e ’E >q§ s 2 S
(0]
g SE| & 5| E| & = | E| & <
= = 5| O S S |9 S S © S
E S >~
g =
s &
E c ,h
g q tot 40,40,
tot h h tot h h 0o [
= Qu,m Qu,m qu,m Qhr,u Qhr,u th,u ( q (L;oht (qo,hr)'
,nr h
qO,hr
1 2 3 4 5 6 7 8 9 10 11
6 OUBKYIBTYPHO - 03[I0POBUTENBHBIE YUPEKICHHSA
CO CTOJIOBBIMH Ha
nonypabprkarax, 6€3 CTUPKH 1 mecro 1,15 60 255 30 10* 3.8 4,5 0,3(300) | 0,2(200)
OeTbst
€O CTOJIOBBIMH, paboTaioMH Ha 1,1 | 200 85 100 18 6,8 8 | 0,3(300) | 0,2(200)
CBIPbE, ¥ TIPaYeuHBIMU
7 JlomikobHbIE 00pa30BaTENbHBIE YIPEKICHHS U IIKOIbI-MHTEPHATHL:
C JIHEBHBIM MpeOBIBAHUEM JIETER
CO CTOTIOBBIMH, PAGOTAIOMMMHU HA |y 500 | 11 | 40 17 20 9,5 3,8 45 | 0,14 (100) | 0,1 (60)
nonyabpukarax
CO CTOJIOBBIMH, Pa0OTaOIIUMH Ha
CHIPbE, ¥ TPAYEUHBIMH,
060pyI0BaHHBIMU 1,1 80 255 30 18 6,8 8 0,2 (100) 0,14 (60)
ABTOMATHYECKUMH CTUPATLHBEIMH
MalinHaM{
C KPYyIJIOCYTOYHBIM MPEOBIBAHUEM JICTEH:
CO CTOIIOBLIMH, paGoTAIONIMH HA 1,15 | 60 25,5 30 10 38 | 45 |0,14(100) | 0,1 (60)
nonyabpukarax
CO CTOJIOBBIMH, Pa0OTAIOIIUMH Ha
CBIPbE, ¥ TIPAYEUHBIMH,
060pyI0BaHHBIMU 1,15 120 34 40 18 6,8 8 0,2 (100) | 0,14 (60)
ABTOMATHYECKUMH CTUPATLHBIMH
MalllHHAMH
8 YueOHbIe 3aBeneHUs ¢ "
1 yuamuiics
JYLIEBBIMA IPH TUMHACTHYECKHUX ul
3aj1ax U CTOJIOBBIMH, 11 20 6,8 8 3,5 1,2 1,4 | 0,14 (100) | 0,1(60)
npernoiaBaT
paboraromumu Ha b
noayadpukaTax
9 AIMUHHCTPATHBHBIE 3aHHSI 1 paGoTHHK 1,2 15 51 6 4 1,7 2 0,14 (80) 0,1 (60)
10 IpennpusTrs 0OIECTBEHHOTO MUTAHKS
¢ MPHTOTOBIICHHCM TIHLIH 1 610710 1 12 3,4 4 12 3,4 4 0,3(300) | 0,2 (200)
peannzyemoii B 00e/ICHHOM 3aie
¢ IPHTOTOBTCHICM ITHIIH 1 610 1 10 2,6 3 10 2,6 3 | 03(300) | 0,2 (200)
pO/IaBacMoii Ha JOM
/i€ TIPUTOTOBIIEHHE MUK HE
npeaycMoTpeHo (Oydersr, 1 6ar010 1 2 0,8 1 2 0,8 1 0,3(300) | 0,2 (200)
OyTepOpOaHBIE H T.IL.)
BBIITYCKAOIIHE TOTy(paOpUKaTHL:
MSICHBIE It - 6700 2635 | 3100 0,3(300) | 0,2(200)
PHIOHBIE It - 6400 595 700 0,3(300) | 0,2(200)
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Hopwma pacxozna Boabl, 1
Pacxo Boas!
B CYTKH CO CPEIHHM 32 B 4ac HanbOJbIIEro
npudopom, Ji/c (11/4)
> roJi BOIONOTPEOICHUEM BOJIONIOTPEOICHHS
=
= I
— Qo o @) o |©) @) = o
=w® S S S S =
2§ g 2 | B | g 2| B | = 3
£ £ ; = = e ; = < < % s 2
s |82l BB| = | = | BE| 2| 5| g% :
= EE| 22 - = 2 & h = % & =
IMotpe6urenu & s & 5 2 = ’§ x 2 s >q§ T A S
[} T N
EUNNN S I A A A I R A I - :
= 51| O © = o 2 2 o S
E S =
2k
§ 2
= h
g q tot CIS »q0,
tot h h tot h h 0o [
= Qu‘,}m Qu,m qu,m Qhr,u Qhr,u th,u tot (qo,hr)'
(qo,nr h
qO,hr
1 2 3 4 5 6 7 8 9 10 11
OBOIIHBIE It - 4400 680 800 0,3(300) | 0,2 (200)
KyJIMHApHbIE It - 7700 1020 1200 0,3(300) | 0,2 (200)
11 MarasuHsr:
1 paboTHHK
IIpomoBonbcTBeHHBIE (0€3 B CMCeHY HH
poxt 20 M2 11 | 30 10,2 12 4 17 2 0,3(300) | 0,2 (200)
XOJIOIUIIBHBIX YCTAHOBOK)
TOPTOBOTO
3a5a
POMTOBapHBIE I padomimi 1,1 20 6,8 8 4 1,7 2 0,14 (80) 0,1 (60)
B CMEHY
12 Tommcmmmii i lGommoii | 1,1 | 10 | 34 4 2,6 1 | 12 | 02(80) | 014 (60)
amOynaropun
TIONUKIMHAKY 1 aMOyJIaTOpHU I paGornuk 1 30 10,2 12 4 1,7 2 0,2 (80) 0,14 (60)
B CMEHY
13 Anreku:
TOPrOBIi 321  nozIcoGHbIE 1 paGorauk | 1 30 10,2 12 4 17 2 | 014(60) | 0,1(40)
MTOMEIIEHHS
11abopaTopus MPUTOTOBICHHA 1 310 | 468 55 32 7 8,2 | 0,2(300) | 0,2(200)
JIEKApPCTB
1 pabouee
14 Tlapukmaxepckue MECTO B 1,1 56 28,1 33 9 4 4,7 0,14 (60) 0,1 (40)
CMEHY
15 KunoTeaTpbl, TeaTphl, KIyObl U 0CYrOBO-Pa3BIEKATENLHBIE YUPEKICHHUS:
IUISL 3pUTEel 1 gyenosek 1 8 2,6 3 0,9 0,3 0,36 | 0,14 (80) 0,1 (50)
ISl apTHCTOB «“ 1 40 21,3 25 3,4 1,9 2,2 0,14 (80) 0,1 (50)
16 CraanoHBI U CIIOPT3AJIBI
JUTSL 3pUTeINei 1 yenoBek 1 3 0,9 1,1 0,3 0,1 0,12 0,14 (60) 0,1 (40)
JUi QU3KYILTYPHHKOB (C yieToM 115 | 50 | 255 | 30 | 45 | 21 | 25 | 02(80) | 014 (50)
npreMa JyIia)
JUTSL CIOPTCMEHOB 1,15 100 51 60 9 4,3 51 0,2 (80) 0,14 (50)
17 IlnaBatenbHbIe OacCeWHbI:
%
HOIoJIHEeHNe bacceliHa BMECTHMOCT 1 10 - - - - - - -
u OacceitHa
B CYTKH
JUTSL 3pUTeINei 1 mecto 1 3 0,9 1,1 0,3 0,1 0,12 0,14 (60) 0,1 (40)
Ut CTIOPTCMEHOB (C YHeTOM | uenoBek 1 100 51 60 9 4,3 51 | 0,2(80) | 0,14 (50)
rpreMa JyIia)
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Hopwma pacxozna Boabl, 1

B CYTKH CO CPEIHHM 32

B Yac HauOOJIBIIETO

Pacxo Boas!
npudopom, Ji/c (11/4)

> roJi BOIONOTPEOICHUEM BOJIONIOTPEOICHHS
=
= o S O o S O e
=w® S S S S = =
28l | B B2 | B|B| 3 3
£ £ ; = B e ; = S < % s 2
= S8l B¢ g = | &2 ) s 22 =
= g B m &, = = m & = = S & ,;
IMotpe6urenu % s & E e = ’§ E:: ° s >q§ s 2 S
9] =) = =
PO|TE | Bl 5 g || & 2 -
= 51| O © = o 2 2 o S
E S >~
g E
§ 2
= h
g q tot CIS 40,
tot h h tot h h (VI [
= Qu‘,}m Qu,m qu,m Qhr,u Qhr,u th,u ( tot (qo,hr)'
do,nr h
qO,hr
1 2 3 4 5 6 7 8 9 10 11
18 banu:
JUL MBITBS B MBUILHOH M ! 1 180 | 102 | 120 | 180 | 102 | 120 | 0,4(180) | 0,4 (120)
OIIOJIACKHBAHUEM B JIyIlIE TIOCETHUTENb
TO K, C PHCMOM ! 1 290 | 1615 | 190 290 | 161,5 | 190 | 0,4(290) | 0,4 (190)
03/IOpPOBHTENIBHBIX IPOLEAYP MIOCETHUTENb
JylieBasi kKabuHa ! 1 360 204 240 360 204 240 0,2 (360) | 0,14 (240)
IOCETUTENb
BaHHas KaOWHa ! 1 540 306 360 540 306 360 0,3 (540) | 0,2 (360)
TIOCETHUTENb
19 Ilpaueunsie:
Ilo
MEXaHU3UPOBaHHbBIC 1 kr cyxoro 1 75 21,3 25 75 21,3 25 TexHoor
Oenbst HYECKUM
JIAHHBIM
HEMEXaHU3UPOBAHHBIE 1 40 12,8 15 40 12,8 15 0,3(300) | 0,2 (200)
20 [Mpou3BOACTBEHHBIE IEXH:
00bIUHbIE Twens | 415 | o5 9,4 11 9,4 3,7 44 | 0,14(60) | 0,1(40)
CMEHY
c TeHHOBLmBeneHI/IﬂMM cBhlle 84 1 45 20,4 24 141 71 8.4 0,14 (60) 0,1 (40)
k/Ix Ha 1 M°/4
21 JlyuieBbie B OBITOBBIX 1 nymeBas
HOMEIIEHHAX MPOMBIIIICHHBIX ceTKa B 1,1 500 2295 270 500 2295 | 270 0,2 (500) | 0,14 (270)
TpeANPUITUH CMEHY
22 OcTasbHbIe Lexn lc;Zj;yB 115 | 25 9,4 11 9,4 3,7 44 | 0,14 (60) | 0,1(40)
23 Pacxon BoIBI Ha TIOJUBKY:
TPaBSHOTO TIOKPOBA 1 M2 1,2 3 - - -
¢yT60IBEHOTO MOJS 1,2 0,5 - - -
OCTaJIbHBIX SHOpTI/IBHbIX u 1]2 1’5 _ _ _
COOpPYKEHHUH
VcoBepIeHCTBOBaHHBIX 0.4-
TTOKPBITHI, TPOTYapoB, 1,2 0‘ 5 - - -
JIONIA/IeH, 3aBOJICKHX MPOE3/I0B '
3eJIEHBIX HACAXKIEHUI, Ta30HOB U 3,0-
1,2 - - -
LIBETHUKOB 6,0
24 3anuBKa NOBEPXHOCTH KaTKa 1 M2 1 0,5 - - -
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Hopwma pacxozna Boabl, 1 Pacxo BOE!
B CYTKHU CO CPEJHUM 32 B Uac HauOOJIbIIEro npuGopow, 1/c (/)
> roJi BOIONOTPEOICHUEM BOJIONIOTPEOICHHS PHOOPOM,
=
—
= O &) 5
o Qo o
=g| 5 2 | % | 8 > | = = 2
= % = o o] = © To} 1) =9
= O = A li = Jl li T o
| sE = -~ s = - - S -
A 0 < 5 = 5 = o o =
E = a| 8 = e = =l =
5 = > =) (=) 2 g = S = =
= = > ~ =® = =] a B = = < 8
= £l 2g - = 2 - = g =
IMoTpedurenu & o 5 5 2 = B 5 2 = ) =g~ S
2] =) <
g SE| & 5| E| & = | E| & <
(o] (o]
= w= el © 2 o o L = o 3
E S >~
g =
ez
=
= c ,h
2 gtot 40,90,
=t tot h h tot h h (VI ( [ )
= Qu,m Qum | Qum AQrru | 9hru | 9aru (qéoht q0,nr )
nr h
qO,hr
1 2 3 4 5 6 7 8 9 10 11
IIpumeuanus:

1 Hopms! pacxozna Boas! ycraHoBieHs! A | u Il knumatudeckux paiionos. Hopmsl pacxona Boxe! amst 111 u IV kuMatudeckux paiioHoB
cllelyeT IPUHUMATH ¢ yaeToM koddduimenta B rpade "[losbimaronuii ko3¢ dunment as I u [V kmuvarndeckux paiionos". Hopmbl
pacxojia BOJBI, yTBEPKACHHBIC PETHOHAIBHBIMHI OPTaHAMU BIACTH, SBJISIOTCS IPUOPUTETHBIMH [0 OTHOLIEHHIO K HOPMaM Pacxoja BOJIBI,
TIPUBEACHHBIM B Tabmuie A.2.

2 Hopmsl pacxoja BOJIbI yCTaHOBIICHBI A1 OCHOBHBIX OTPEOHUTENEeH U BKIIIOUAIOT BCE JOMOIHUTEIBHBIE PACX0b! (00CTyKUBAIOIIM
MEePCOHANIOM, AYLIEBBIMH JJISI 0OCITY>KHBAIOIIETO IEPCOHANa, TOCETUTEISIMU, Ha yOOPKY HOMEIICHHH U T.11.).

3 [ToTpebnenye BOABI B IPYIIIOBBIX NYIIEBBIX H Ha HOKHbBIE BAHHBI B OBITOBBIX MOMEIICHHUSX PONU3BOJICTBEHHBIX MIPEANPHUITHH, HA CTUPKY
0eIbs B IpayeyHbIX ¥ NPUTOTOBJICHNE MUY Ha MPEATPUSITHSIX OOIIECTBEHHOTO MUTAHUS, a TAKXKE Ha BOJI0JICUEeOHBIE IPOLIETYPHI B
BOJI0JIeUeOHMIIaX U IPUTOTOBJIEHHE ITUIIH, BXOASIINX B COCTAB OOJIbHULI, CAHATOPHEB M ITOJHKIMHUK, HAICKUT YIUTHIBATH JOIIOJIHUTEIBHO.
4 Tlpn HeaBTOMAaTH3UPOBAHHBIX CTHPAIBHBIX MAlIMHAX B IIPAYEYHBIX M IIPH CTUPKE Oelbs CO CHeu(UIeCKUMH 3arpsi3HEeHUSIMI PacUeTHBIH
pacxoj ropsdeii BOJbI JOIMycKaeTcst yBenuauBath Ha 30%.

5 IlpuBeneHHBIE PACUETHBIC PACXO/BI BOJBI HAa MOIMBKY YCTAaHOBIICHBI M3 pacdeTa Ha | onMBKy. YHCIIO TIONMBOK B CYTKH CIEAyeT
MIPUHUMATH B 3aBUCHMOCTH OT KIIMMAaTHIECKUX U IPYTHX MECTHBIX yCIIOBHIL.

6 Pacxo/sI BOJIBI HA TPOM3BOJICTBEHHBIE HYKbI, HE YKa3aHHbIE B TaOJHUIIE, ClIeyeT IPHHNIMATh B COOTBETCTBHH C TEXHOIOTHYECKAMU
3aJaHUSAMH U YKa3aHUSMU 10 CTPOUTEIILHOMY NPOEKTUPOBAHUIO MPEANPUATHI OTAEIBHBIX OTpaciel IPOMBIIIIIEHHOCTH.

7 i BomomoTpeOuTenei rpakJaHCKUX 34aHHH, COOPY)KEHHUH 1 IOMEIIEHHH, He YKa3aHHbIX B Ta0JIHIe, HOPMBI PACX0Za BOJBI CIEAYET
NPUHUMATH COTJIACHO HACTOSIIEMY NPHIIOKEHHUIO AJIsl HOTpeOHuTeNel, aHATOTHYHBIX IO XapaKTepy BOJOMOTPeOIeHNSI.

8 Ha npeampusitusx odmecTBeHHOro nutanus koiandectso 6o (U), peann3yeMsbIx 3a 0JJMH pabouuii AeHb, JOMYCKASTCs ONPEeiTh M0
hopmyne

U=22XnxmxTXxy

T7ie N — KOJMYECTBO ITOCAOTHBIX MECT;

M — KOJIMYECTBO MOCAI0K, TPUHIMAEMBIX JUIS CTOJIIOBBIX OTKPBITOTO THIA U Kade - 2; IS CTONOBBIX CTYCHYECKHUX U IIPU MPOMBIIIIEHHBIX
TIPEONPHUITHAX - 3; UL peCTOpaHoB - 1,5;

T — Bpems pabOTHI MPEANPUSTHS OOIECTBEHHOTO INTAHMUS, U,
Y — ko3¢ duIreHT HepaBHOMEPHOCTH MTOCAIOK Ha MPOTSKEHUN pabodero JHs, IPHHUMAEMBII 71 CTOJIOBBIX M Kade - 0,45; st pecTtopaHoB
- 0,55; nust APYTUX MPEANPUSITHI OOLIECTBEHHOTO MUTAaHKs IPH 0OOCHOBAHHUH JIOITyCKaeTcsl MpuHUMarts 1,0.

9 B npeanpusTusix 0OIMIECTBEHHOTO MUTAHUs KOJIMYECTBO peanu3yeMbIX 0o U B 4ac ciieyeT onpenelsiTs no hopmyiie

U=2,2nm,
TZie N - KOJIMYECTBO MTOCAJOYHBIX MECT; M - KOJINYECTBO ITOCA/I0K, IIPHHIMAEMOE ISl CTOJIOBBIX OTKPBITOTO THIIA U Kade PaBHBIM 2; JUIst
CTOJIOBBIX TIPH TIPOMBIIUICHHBIX MPEATPUSATUSAX U CTyAEHIECKNX CTOJIOBBIX - 3; JUTs pecTopaHoB - 1,5. HopMBI pacxoza BoJIbI BKIIFOYAIOT BCE
JIOTIOJTHUTEIIBHBIE PAcXO0bI (00CITyKNBAIOIMM MIEPCOHAIOM, TYIIEBBEIMH ISl 0OCITY>KUBAIOIIETO IepCOHANa, IIOCETUTENSIMHE, Ha YOOPKY
TIOMeTIeHNs | T.71.). Bpems paboTsI mpeaAnpusTHii 00IIeCTBEHHOTO MUTAHKS C YI€TOM IPUTOTOBIICHUS MTHIIH U MBIThS 000PYXOBaHHS
oIpeeNnseTcss TEXHOJIOIMYeCcKoi YacThio poekTa. Hopma pacxozaa Bozb! Ha 1 T IpoIyKIUK ONpeaenseTcss TEXHOIOTHYECKOi YacThio
MIPOEKTA.
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Ipunoxenue b

Ta6nuna b.1 — 3nauenus koapuueHToB o 1 ohr B 3aBUCUMOCTH OT YMCJIa CAHUTAPHO-

TEXHUYECKHUX MprOopoB N, BeposiTHOCTH MX AeicTBUs P u ucnons3zoBanus P, npu P (Pp,)>
0,1 n N <200

N P (Pwr)

0,1 0,125 0,16 0,2 0,25 0,316 04 0,5 0,63 0,8
2 0,39 0,39 0,4 0,4 0,4 0,4 04 0,4 0,4 04
4 0,58 0,62 0,65 0,69 0,72 0,76 0,78 0,8 0,8 0,8
6 0,72 0,78 0,83 0,9 0,97 1,04 1,11 1,16 1,2 12
8 0,84 0,91 0,99 1,08 1,18 1,29 1,39 15 1,58 1,59
10 0,95 1,04 1,14 1,25 1,38 1,52 1,66 1,81 1,94 1,97
12 1,05 1,15 1,28 141 1,57 1,74 1,92 2,11 2,29 2,36
14 1,14 1,27 1,41 1,57 1,75 1,95 2,17 2,4 2,63 2,75
16 1,25 1,37 1,53 1,71 1,92 2,15 2,41 2,69 2,96 3,14
18 1,32 1,47 1,65 1,85 2,09 2,35 2,55 2,97 3,24 3,53
20 1,41 1,57 1,77 1,99 2,25 2,55 2,88 3,24 3,6 3,92
22 1,49 1,67 1,88 2,13 2,41 2,74 3,11 3,51 3,94 4,33
24 1,57 1,77 2 2,26 2,57 2,93 3,33 3,78 4,27 4,7
26 1,64 1,86 2,11 2,39 2,73 3,11 3,55 4,04 4.6 511
28 1,72 1,95 2,21 2,52 2,88 3,3 3,77 4,3 4,94 5,51
30 1,8 2,04 2,32 2,65 3,03 3,48 3,99 4,56 5,27 5,89
32 1,87 2,13 2,43 2,77 3,18 3,66 4,2 4,82 5,6 6,24
34 1,94 2,21 2,53 2,9 3,33 3,84 4,42 5,08 5,92 6,65
36 2,02 2,3 2,63 3,02 3,48 4,02 4,63 5,33 6,23 7,02
38 2,09 2,38 2,73 3,14 3,62 4,2 4,84 5,58 6,6 7,43
40 2,16 2,47 2,83 3,26 3,77 4,38 5,05 5,83 6,91 7,84
45 2,33 2,67 3,08 3,53 4,12 4,78 5,55 6,45 1,72 8,8
50 2,5 2,88 3,32 3,8 4,47 5,18 6,05 7,07 8,52 9,9
55 2,66 3,07 3,56 4,07 4,82 5,58 6,55 7,69 9,4 10,8
60 2,83 3,27 3,79 4,34 5,16 5,98 7,05 8,31 10,2 11,8
65 2,99 3,46 4,02 4,61 55 6,38 7,55 8,93 11 12,7
70 3,14 3,65 4,25 4,88 5,83 6,78 8,05 9,55 11,7 13,7
75 3,3 3,84 4,48 515 6,16 7,18 8,55 10,17 12,5 14,7
80 3,45 4,02 4,7 5,42 6,49 7,58 9,06 10,79 134 15,7
85 3,6 4,2 4,92 5,69 6,82 7,98 9,57 11,41 14,2 16,8
90 3,75 4,38 514 5,96 7,15 8,38 10,08 | 12,04 14,9 17,7
95 3,9 4,56 5,36 6,23 7,48 8,78 10,59 | 12,67 15,6 18,6
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P (Phr)

N 0,1 0,125 0,16 0,2 0,25 | 0,316 0,4 0,5 0,63 0,8
100 4,05 4,74 5,58 6,5 7,81 9,18 11,1 13,3 16,5 19,6
105 4,2 4,92 58 6,77 8,14 9,58 | 11,61 | 13,93 | 17,2 20,6
110 4,35 51 6,02 7,04 8,47 9,99 | 12,12 | 14,56 18 21,6
115 4,5 5,28 6,24 7,31 8,8 10,4 | 12,63 | 1519 & 188 22,6
120 4,65 5,46 6,46 7,58 913 | 10,81 | 13,14 | 15,87 | 19,5 23,6
125 4,8 5,64 6,68 7,85 9,46 | 11,22 | 13,65 | 16,45 | 20,2 24,6
130 4,95 5,82 6,9 8,12 9,79 | 11,63 | 14,16 | 17,08 21 25,5
135 51 6 7,12 8,39 | 10,12 H 12,04 | 1467 17,71 | 219 26,5
140 5,25 6,18 7,34 8,66 | 10,45 @ 12,45 | 15,18 @ 18,34 | 22,7 27,5
145 5,39 6,36 7,56 8,93 | 10,77 | 12,86 | 15,69 | 18,97 | 234 28,4
150 5,53 6,54 7,78 9,2 11,09 | 13,27 | 16,2 19,6 24,2 29,4
155 5,67 6,72 8 947 | 11,41 | 13,68 | 16,71 | 20,23 25 30,4
160 5,81 6,9 8,22 9,74 | 11,73 | 14,09 | 17,22 | 20,86 | 25,6 31,3
165 5,95 7,07 8,44 | 10,01 | 12,05 | 145 | 17,73 | 21,49 | 264 32,5
170 6,09 7,23 8,66 | 10,28 | 12,37 | 1491 | 18,24 22112 | 27,1 33,6
175 6,23 7,39 8,88 | 10,55 | 12,69 | 1532 | 18,75 | 22,75 | 279 34,7
180 6,37 7,55 91 10,82 | 13,01 | 15,73 | 19,26 | 23,38 | 28,5 35,4
185 6,5 7,71 9,32 | 11,09 | 13,33 | 16,14 | 19,77 | 24,01 | 29,4 36,6
190 6,63 7,87 95 | 11,36 | 13,65 | 16,55 | 20,28 @ 24,64 | 30,1 37,6
195 6,76 8,03 9,75 | 11,63 | 1397 | 16,96 | 20,79 @ 2527 | 30,9 38,3
200 6,89 8,19 9,96 11,9 14,3 17,4 21,3 25,9 31,8 39,5
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Tabnuua b.2 — 3nayeHus: K03pHUIHUEHTOB O U Opr B 3aBUCHUMOCTH OT YKCJIa CAHUTAPHO-

TeXHUYECKuX MpuOopoB N, BeposTHOCTH UX AeicTBUs P 1 ucnonbs3oBanus Py,
npu P (Py) <0,1 u mo6om uncie N, a Taxoke ipu P (Py,) > 0,1 u uncine N > 200

WP | ) ey | G ey SOy @) | ey | )
0 0,2 0,64 0,767 10 4,126 58 16,22 330 76,8
0,015 0,202 0,66 0,779 10,2 4,185 59 16,45 335 77,88
0,016 0,205 0,68 0,791 10,4 4,244 60 16,69 340 78,96
0,017 0,207 0,7 0,803 10,6 4,302 61 16,92 345 80,04
0,018 0,21 0,72 0,815 10,8 4,361 62 17,15 350 81,12
0,019 0,212 0,74 0,826 11 4,419 63 17,39 355 82,2
0,02 0,215 0,76 0,838 11,2 4,477 64 17,62 360 83,28
0,021 0,217 0,78 0,849 114 4,534 65 17,85 365 84,36
0,022 0,219 0,8 0,86 11,6 4,592 66 18,09 370 85,44
0,023 0,222 0,82 0,872 11,8 4,649 67 18,32 375 86,52
0,024 0,224 0,84 0,883 12 4,707 68 18,55 380 87,6
0,025 0,226 0,86 0,894 12,2 4,764 69 18,79 385 88,67
0,026 0,228 0,88 0,905 12,4 4,82 70 19,02 390 89,75
0,027 0,23 0,9 0,916 12,6 4,877 71 19,25 395 90,82
0,028 0,233 0,92 0,927 12,8 4,934 72 19,48 400 91,9
0,029 0,235 0,94 0,937 13 4,99 73 19,71 405 92,97
0,03 0,237 0,96 0,948 13,2 5,047 74 19,94 410 94,05
0,031 0,239 0,98 0,959 13,4 5,103 75 20,18 415 95,12
0,032 0,241 1 0,969 13,6 5,159 76 20,41 420 96,2
0,033 0,243 1,05 0,995 13,8 5,215 77 20,64 425 97,27
0,034 0,245 11 1,021 14 5,27 78 20,87 430 98,34
0,035 0,247 1,15 1,046 14,2 5,326 79 21,1 435 99,41
0,036 0,249 1,2 1,071 14,4 5,382 80 21,33 440 100,49
0,037 0,25 1,25 1,096 14,6 5,437 81 21,56 445 101,56
0,038 0,252 1,3 1,12 14,8 5,492 82 21,69 450 102,63
0,039 0,254 1,35 1,144 15 5,547 83 22,02 455 103,7
0,04 0,256 14 1,168 15,2 5,602 84 22,25 460 104,77
0,041 0,258 1,45 1,191 15,4 5,657 85 22,48 465 105,84
0,042 0,259 15 1,215 15,6 5,712 86 22,71 470 106,91
0,043 0,261 1,55 1,238 15,8 5,767 87 22,94 475 107,98
0,044 0,263 1,6 1,261 16 5,821 88 23,17 480 109,05
0,045 0,265 1,65 1,283 16,2 5,876 89 23,39 485 110,11
0,046 0,266 1,7 1,306 16,4 5,93 90 23,62 490 111,18
0,047 0,268 1,75 1,328 16,6 5,984 91 23,85 495 112,25
0,048 0,27 1,8 1,35 16,8 6,039 92 24,08 500 113,32
0,049 0,271 1,85 1,372 17 6,093 93 24,31 505 114,38
0,05 0,273 19 1,394 17,2 6,147 94 24,54 510 115,45
0,052 0,276 1,95 1,416 17,4 6,201 95 24,77 515 116,52
0,054 0,28 2 1,437 17,6 6,254 96 24,99 520 117,58
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IR I AR R
0,056 0,283 2,1 1,479 17,8 6,308 97 25,22 525 118,65
0,058 0,286 2,2 1,521 18 6,362 98 25,45 530 119,71
0,06 0,289 2,3 1,563 18,2 6,415 99 25,68 535 120,78
0,062 0,292 2,4 1,604 18,4 6,469 100 25,91 540 121,84
0,064 0,295 2,5 1,644 18,6 6,522 102 26,36 545 122,91
0,065 0,298 2,6 1,684 18,8 6,575 104 26,82 550 123,97
0,068 0,301 2,7 1,724 19 6,629 106 27,27 555 125,04
0,07 0,304 2,8 1,763 19,2 6,682 108 27,72 560 126,1
0,072 0,307 2,9 1,802 19,4 6,734 110 28,18 565 127,16
0,074 0,309 3 1,84 19,6 6,788 112 28,63 570 128,22
0,076 0,312 3,1 1,879 19,8 6,84 114 29,09 575 129,29
0,078 0,315 3,2 1,917 20 6,893 116 29,54 580 130,35
0,08 0,318 3,3 1,954 20,5 7,025 118 29,89 585 131,41
0,082 0,32 3,4 1,991 21 7,156 120 30,44 590 132,47
0,084 0,323 3,5 2,029 215 7,287 122 30,9 595 133,54
0,086 0,326 3,6 2,065 22 7,417 124 31,35 600 134,6
0,088 0,328 3,7 2,102 22,5 7,547 126 31,8 605 135,66
0,09 0,331 3,8 2,138 23 7,677 128 32,25 610 136,72
0,092 0,333 3,9 2,174 23,5 7,806 130 32,7 615 137,78
0,094 0,336 4 2,21 24 7,935 132 33,15 620 138,84
0,096 0,338 41 2,246 24,5 8,064 134 33,6 625 139,9
0,098 0,341 4,2 2,281 25 8,192 136 34,06 630 140,96
0,1 0,343 43 2,317 25,5 8,32 138 34,51 635 142,02
0,105 0,349 44 2,352 26 8,447 140 34,96 640 143,08
0,11 0,355 45 2,386 26,5 8,575 142 35,41 645 144,14
0,115 0,361 4.6 2,421 27 8,701 144 35,86 650 145,2
0,12 0,367 47 2,456 27,5 8,828 146 36,31 655 146,25
0,125 0,373 48 2,49 28 8,955 148 36,76 660 147,31
0,13 0,378 49 2,524 28,5 9,081 150 37,21 665 148,37
0,135 0,384 5 2,558 29 9,207 152 37,66 670 149,43
0,14 0,389 51 2,592 29,5 9,332 154 38,11 675 150,49
0,145 0,394 572 2,626 30 9,457 156 38,56 680 151,55
0,15 0,399 53 2,66 30,5 9,583 158 39,01 685 152,6
0,155 0,405 54 2,693 31 9,707 160 39,46 690 153,66
0,16 0,41 55 2,726 31,5 9,832 162 39,91 695 154,72
0,165 0,415 5,6 2,76 32 9,957 164 40,35 700 155,77
0,17 0,42 57 2,793 32,5 10,08 166 40,8 705 156,83
0,175 0,425 5,8 2,826 33 10,2 168 41,25 710 157,89
0,18 0,43 59 2,858 33,5 10,33 170 41,7 715 158,94
0,185 0,435 6 2,891 34 10,45 172 42,15 720 160
0,19 0,439 6,1 2,924 34,5 10,58 174 42,6 725 161,06
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](\;th o (anr) ](\I/;;S) o (i) ](\I/;;S) o () ](\I/;;S o () ](\g;s) o (o)
0,195 0,444 6,2 2,956 35 10,7 176 43,05 730 162,11
0,2 0,449 6,3 2,989 35,5 10,82 178 43,5 735 163,17
0,21 0,458 6,4 3,021 36 10,94 180 43,95 740 164,22
0,22 0,467 6,5 3,053 36,5 11,07 182 44,4 745 165,28
0,23 0,476 6,6 3,085 37 11,19 184 44,84 750 166,33
0,24 0,485 6,7 3,117 37,5 11,31 186 45,29 755 167,39
0,25 0,493 6,8 3,149 38 11,43 188 45,74 760 168,44
0,26 0,502 6,9 3,181 38,5 11,56 190 46,19 765 169,5
0,27 0,51 7 3,212 39 11,68 192 46,64 770 170,55
0,28 0,518 7,1 3,244 39,5 11,8 194 47,09 775 171,6
0,29 0,526 7,2 3,275 40 11,92 196 47,54 780 172,66
0,3 0,534 7,3 3,307 40,5 12,04 198 47,99 785 173,71
0,31 0,542 7,4 3,338 41 12,16 200 48,43 790 174,76
0,32 0,55 7,5 3,369 41,5 12,28 205 49,49 795 175,82
0,33 0,558 7,6 3,4 42 12,41 210 50,59 800 176,87
0,34 0,565 1,7 3,431 42,5 12,53 215 51,7 810 178,98
0,35 0,573 7,8 3,462 43 12,65 220 52,8 820 181,08
0,36 0,58 7,9 3,493 43,5 12,77 225 53,9 830 183,19
0,37 0,588 8 3,524 44 12,89 230 55 840 185,29
0,38 0,595 8,1 3,555 445 13,01 235 56,1 850 187,39
0,39 0,602 8,2 3,585 45 13,13 240 57,19 860 189,49
0,4 0,61 8,3 3,616 45,5 13,25 245 58,29 870 191,6
0,41 0,617 8,4 3,646 46 13,37 250 59,38 880 193,7
0,42 0,624 8,5 3,677 46,5 13,49 255 60,48 890 195,7
0,43 0,631 8,6 3,707 47 13,61 260 61,57 900 1979
0,44 0,638 8,7 3,738 475 13,73 265 62,66 910 200
0,45 0,645 8,8 3,768 48 13,85 270 63,75 920 202,1
0,46 0,652 8,9 3,798 48,5 13,97 275 64,85 930 204,2
0,47 0,658 9 3,828 49 14,09 280 65,94 940 206,3
0,48 0,665 9,1 3,858 49,5 14,2 285 67,03 950 208,39
0,49 0,672 9,2 3,888 50 14,32 290 68,12 960 210,49
0,5 0,678 9,3 3,918 51 14,56 295 69,2 970 212,59
0,52 0,692 94 3,948 52 14,8 300 70,29 980 214,68
0,54 0,704 9,5 3,978 53 15,04 305 71,38 990 216,78
0,56 0,717 9,6 4,008 54 15,27 310 72,46 1000 218,87
0,58 0,73 9,7 4,037 55 15,51 315 73,55 1250 271,14
0,6 0,742 9,8 4,067 56 15,74 320 74,63 1600 343,9
0,62 0,755 9,9 4,097 57 15,98 325 75,72 2000 426,8
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IIpuioxenne C

Tab6nuna C.1 — @usznueckre CBOMCTBA BOJBI IPU Pa3IMYHBIX TEMIEpaTypax

°C VY nenvHas Kunemarnuec- | TemmompoBogHocTs, | [InotHocts | Koadduuument Yucno
TEIJIOEMKOCTb, | Kas BA3KOCTD, Br/(M*°C) BOJIbL, Temneparypo- | Ilpannmns
kJIx/(xkr°C) m2/c Kr/M° TIPOBOTHOCTH

0 4,21 0,0000018 0,5545000 1000,00 0,0001316 13,45
1 4,21 0,0000017 0,5569482 1000,01 0,0001322 12,935
2 4,21 0,0000017 0,5593726 1000,02 0,0001329 12,45
3 4,21 0,0000016 0,5617734 1000,01 0,0001335 11,993
4 4,21 0,0000016 0,5641506 999,99 0,0001341 11,562
5 4,20 0,0000015 0,5665040 999,95 0,0001348 11,154
6 4,20 0,0000015 0,5688338 999,91 0,0001354 10,768
7 4,20 0,0000014 0,5711398 999,85 0,0001360 10,402
8 4,20 0,0000014 0,5734222 999,79 0,0001366 10,056
9 4,20 0,0000013 0,5756810 999,71 0,0001372 9,727
10 4,20 0,0000013 0,5779160 999,62 0,0001378 9,414
11 4,19 0,0000013 0,5801274 999,52 0,0001384 9,117
12 4,19 0,0000012 0,5823150 999,41 0,0001390 8,834
13 4,19 0,0000012 0,5844790 999,29 0,0001395 8,565
14 4,19 0,0000012 0,5866194 999,16 0,0001401 8,308
15 4,19 0,0000011 0,5887360 999,02 0,0001407 8,063
16 4,19 0,0000011 0,5908290 998,87 0,0001412 7,829
17 4,19 0,0000011 0,5928982 998,70 0,0001418 7,605
18 4,19 0,0000011 0,5949438 998,53 0,0001423 7,392
19 4,19 0,0000010 0,5969658 998,35 0,0001429 7,187
20 4,18 0,0000010 0,5989640 998,16 0,0001434 6,991
21 4,18 0,0000010 0,6009386 997,96 0,0001439 6,804
22 4,18 0,0000010 0,6028894 997,75 0,0001444 6,624
23 4,18 0,0000009 0,6048166 997,53 0,0001450 6,451
24 4,18 0,0000009 0,6067202 997,30 0,0001455 6,286
25 4,18 0,0000009 0,6086000 997,06 0,0001460 6,127
26 4,18 0,0000009 0,6104562 996,82 0,0001465 5,974
27 4,18 0,0000009 0,6122886 996,56 0,0001470 5,827
28 4,18 0,0000008 0,6140974 996,30 0,0001474 5,686
29 4,18 0,0000008 0,6158826 996,02 0,0001479 5,55

30 4,18 0,0000008 0,6176440 995,74 0,0001484 5,419
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°C VY nenpHas Kunemarnuec- | TemmompoBogHocTs, | [InotHocts | Koadduuument Yucno
TEIUIOEMKOCTD, | Kas BSI3KOCTb, Bt/ (M2°C) BOJIBI, Temmneparypo- | Ilpanaris
kJIx/(xkr°C) m2/c Kr/M° IPOBOIHOCTH

31 4,18 0,0000008 0,6193818 995,45 0,0001489 5,293
32 4,18 0,0000008 0,6210958 995,15 0,0001493 5,172
33 4,18 0,0000008 0,6227862 994,84 0,0001498 5,055
34 4,18 0,0000007 0,6244530 994,53 0,0001503 4,942
35 4,18 0,0000007 0,6260960 994,21 0,0001507 4,833
36 4,18 0,0000007 0,6277154 993,88 0,0001512 4,727
37 4,18 0,0000007 0,6293110 993,54 0,0001516 4,626
38 4,18 0,0000007 0,6308830 993,19 0,0001520 4,527
39 4,18 0,0000007 0,6324314 992,84 0,0001525 4,432
40 4,18 0,0000007 0,6339560 992,48 0,0001529 4,341
41 4,18 0,0000006 0,6354570 992,11 0,0001533 4,252
42 4,18 0,0000006 0,6369342 991,74 0,0001537 4,166
43 4,18 0,0000006 0,6383878 991,36 0,0001541 4,083
44 4,18 0,0000006 0,6398178 990,97 0,0001545 4,002
45 4,18 0,0000006 0,6412240 990,57 0,0001549 3,924
46 4,18 0,0000006 0,6426066 990,17 0,0001553 3,848
47 4,18 0,0000006 0,6439654 989,76 0,0001557 3,775
48 4,18 0,0000006 0,6453006 989,35 0,0001561 3,704
49 4,18 0,0000006 0,6466122 988,93 0,0001564 3,635
50 4,18 0,0000005 0,6479000 988,50 0,0001568 3,568
51 4,18 0,0000005 0,6491642 988,07 0,0001572 3,504
52 4,18 0,0000005 0,6504046 987,63 0,0001575 3,441
53 4,18 0,0000005 0,6516214 987,18 0,0001579 3,38

54 4,18 0,0000005 0,6528146 986,73 0,0001582 3,32

55 4,18 0,0000005 0,6539840 986,28 0,0001586 3,263
56 4,18 0,0000005 0,6551298 985,82 0,0001589 3,206
57 4,18 0,0000005 0,6562518 985,35 0,0001593 3,152
58 4,18 0,0000005 0,6573502 984,88 0,0001596 3,099
59 4,18 0,0000005 0,6584250 984,40 0,0001599 3,048
60 4,18 0,0000005 0,6594760 983,92 0,0001602 2,998
61 4,18 0,0000005 0,6605034 983,43 0,0001605 2,949
62 4,18 0,0000005 0,6615070 982,94 0,0001609 2,901
63 4,18 0,0000004 0,6624870 982,45 0,0001612 2,855
64 4,18 0,0000004 0,6634434 981,95 0,0001615 2,81
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°C VY nenpHas Kunemarnuec- | TemmompoBogHocTs, | [InotHocts | Koadduuument Yucno
TEIUIOEMKOCTD, | Kas BSI3KOCTb, Bt/ (M2°C) BOJIBI, Temmneparypo- | Ilpanaris
kJIx/(xkr°C) m2/c Kr/M° IPOBOIHOCTH
65 4,19 0,0000004 0,6643760 981,44 0,0001617 2,767
66 4,19 0,0000004 0,6652850 980,93 0,0001620 2,724
67 4,19 0,0000004 0,6661702 980,42 0,0001623 2,683
68 4,19 0,0000004 0,6670318 979,90 0,0001626 2,642
69 4,19 0,0000004 0,6678698 979,38 0,0001628 2,603
70 4,19 0,0000004 0,6686840 978,86 0,0001631 2,565
Tabnuna C.2 — DkBUBaJIEHTHAs HIEPOXOBATOCTh TPYO
HanmenoBanmne A, MM
Bononposoxg
TpyOs! cranpHbIe 2nekTpocBapHbIe mpsamornoBHbe [[OCT 10704 0,06-0,2
TpyOsI cTanbHbIE BoOra30npoBogHbIe 00bikHOBeHHBIE ['OCT 3262 0,13
TpyOs1 MmenubIe Bogorazonposoansie OCT P 52318 0,002
TpyOs! cransabie Heprkaseromue o ['OCT 9941 0,002
Tpy6s! 3 curutoro nonmatwiena PE-Xb I'OCT P 52134 0,0015-0,105
TpyOs! u3 cuurtoro nonustwiena PE-Xa TOCT P 52134 0,0015-0,105
TpyOs1 nonmunponunenosas OCT P 52134 0,01
TpyOs1 uyrynnsie Haopable [OCT 9583 0,25-0,55
IInaHr pe3nHOBBIHA 0,01-0,03
Kananuzarms
TpyOs! [IBX kananuzanuonnsie TY 6-19-307 0,0015-0,105
TpyOsr 111 kananmuzauonneie [OCT 22689.2 0,01
TpyOs1 uyrynHsie kaHanu3anuonusie [OCT 6942 0,25-0,55
TpyOs1 kepamuueckue [OCT 286-82 0,8-1
TpyOs1 creknsaabie ['OCT 8894-86 0,001-0,01
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