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BBeneuue

Meroandeckoe nocobue paszpadboraHo B pazputue nosoxkeHuit CIT 30.13330.2016
«CHul12.04.01-85* BHyTpeHHMI BOAONPOBO/ M KAHATU3AIUS 3JaHUID).

[IpumeHeHre HACTOANMX METOAMYECKAX MATEPUAIOB JACT MPOCKTHPOBIIUKY
MEXaHU3M pean3anuu TpeOOBAHUH, 3aJI0’)KEHHBIX B CTPOUTEIBHBIX HOPMAX M MpaBHIaxX AJs
Ooee TpaMOTHOIO ¥ PAllMOHAJIBHOTO TPOSKTHPOBAHUS.

[TocoOue MOArOTOBICHO ABTOPCKUM KOJUIEKTUBOM cOTpyaHUKOB OOO «CanTexIIpoekTy:
k.T.H. A lapunoB (pykoBoguTenb paboTel, reHepaibHbll — gupekTtop OO0
«CanTexIIpoekry), nnwxenep A.C. borauenkoBa, umxenep H.A. AnekcanapoBud, HHXEHED
A.A. Bapnamos, unxxenep M.J1. MOHaCTBIPEHKO.
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1 Ob6aacTs npuMeHEeHUsA

Hacrosiimas meToauka pacnpocTpaHseTCss Ha TPOSKTUPOBAHUE BHYTPEHHUX CUCTEM
XOJIOHOTO M TOPAYETr0 XO3SHCTBEHHO-TIMTHEBOIO, XO3HCTBEHHO-MPOTHBOIOKAPHOTO
BOJAOCHAOXKEHUS, XO3AHCTBEHHO-OBITOBOW KaHAIM3AIMK, BHYTPEHHErO BOJOCTOKA B
CTPOSIIIUXCS U PEKOHCTPYUPYEMBIX SKHJIBIX, TPOU3BOJCTBEHHBIX, OOIICCTBEHHBIX 3/IaHUSAX U
NOMEIIIEHUAX, B TOM YMCJIE MHOTO()YHKITMOHATIbHBIX.

2 HopmaTuBHBIE CCBLJIKH

I'OCT 10704-76 TpyObl CTATbHBIEC MEKTPOCBAPHBIE MPSAMOIIOBHBIE. COPTAMEHT.

I'OCT 12.1.003-83 Cucrema ctanaaptoB 0e3onacHocTd Tpyaa. [lym. O0mue
TpeOoBaHust OE€30MAaCHOCTH.

I'OCT 17.1.2.03-90 Oxpana npupoasl. ['mapocdepa. Kpurepun u nokazaremu
KQueCTBa BOJIbI 171l OPOLICHHUS.

I'OCT 19681-94 Apmarypa caHuTapHO-TEXHUYECKAs Bogopaz0opHas. O0upe
TEXHUYECKUE YCIIOBHUSL.

I'OCT 22689.2-89 TpyObl NOJHMATUIICHOBBIE KAHAJIM3ALMOHHBIEC U (DACOHHBIC YaCTH K
HuM. KoHCTpyKIHS.

['OCT 286-82 TpyObl kKepaMMUECKIE KaHATU3AIUOHHbIE. TEeXHUYECKUE YCIIOBUSL.
I'OCT 3262 TpyOsl CTabHBIE BOAOTA30IMPOBOTHEIC.

I'OCT P 50193.1 M3mepenne pacxoaa BOABI B 3aKPhITHIX KaHAIaX. CYETYNKH
XOJIOAHOM MUTHEBOM BOABL TeXHUUECKUE TPEOOBAHUSL.

I'OCT P 51232-98 Boma nutbepas. O0mue TpeOOBaHUsS K OPraHU3aIliy U METOIaM
KOHTPOJIsI KQUeCTRA.

I'OCT P 52134-2003 TpyObl HAaOPHBIE U3 TEPMOIUIACTOB M COETUHUTENBHBIE ACTAIH
K HAM JJ11 CUCTEM BOJOCHAOKEHHSI M OTOIUICHUS. O0IIME TEXHUYECKHUE YCIIOBUSI.

I'OCT P 52318 TpyOsl MEAHBIE KPYIJIOTO CEUEHUS 7Sl BOJIBI M ra3a. TeXHUYECKHE
YCIIOBUSL.

I'OCT 6942-98 TpyObl UyryHHbIE KAHAIM3AIMOHHBIE U (PACOHHBIE YACTH K HUM.
TexHuYecKue yCcIIoBUs

I'OCT 8894-86 TpyOsl CTEKIIIHHBIE U (PACOHHBIC YACTH K HUM. TEXHUYECKUE
YCIIOBUSL.
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I'OCT 9941-81 TpyOsl OeCIOBHBIE XOJI0IHO- U TEMIOAC(POPMHUPOBAHHBIE U3
KOPPO3UOHHO-CTOMKOM CTAIHU. TEXHUUYECKUE YCITOBHSL.

CII 10.13130.2009 Cuctemsl MPOTUBOTNIOKAPHOM 3aUThl. BHYTpEHHM
IPOTUBOMOKAPHBIA BOIONPOBO . TpeboBaHus NOXKapHOH OE€30MaCHOCTH.

CIT 118.13330.2012 CHulI 31-06-2009 O01mecTBEHHBIE 31aHUS U COOPYIKCHHUSI.

CIT 30.13330.2016 CHul1 2.04.01-85* BHyTpeHHUI BOAONPOBO U KAHAIHA3ALIHS
3JaHUN.

CIT31.13330.2012 CHulI 2.04.02-84* BoagocHaOxxenue. HapyskHble cetn u
COOPYIKEHUS.

CI132.13330.2012 CHulI 2.04.03-85 Kananuzamus. Hapy>KHbIE CETH U COOPYKCHUSL.

CII 40-107-2003 TIpoeKTHPOBAHUE, MOHTAK W IKCIUTYaTalsl CHCTEM BHYTPEHHER
KAHAJIU3allu1 U3 TOJUMPONWIEHOBBIX TPYO.

CIT144.13330.2011 CHulT 2.09.04-87 AIMUHUCTPAaTUBHBIE U OBITOBBIC 3/IaHUS,

CIT150.13330.2012 Tennoas 3ammTa 3aaHuil. AKTyanuzupoBanHas pegakmus CHull
23-02-2003.

CIT54.13330.2016 CHulI 31-01-2003 3naHus Kuble MHOTOKBAPTUPHBIE.
CIT155.13330.2016 CHuII 31-02-2001 Joma >xusibie OJHOKBAPTHUPHBIC.
CIT156.13330.2011 CHuII 31-03-2001 ITpon3BOACTBEHHBIC 3AHUS.

CI161.13330.2012 CHul1 41-03-2003 TemioBas u30sus 000py10BaHMsI A
TPyOOMPOBOIOB.

CIT 73.13330.2012 CHulT 3.05.01-85* BHyTpeHHHE CAaHUTAPHO-TEXHUYECKUE
CUCTEMBI 3/TAHUN.

CanlluH 2.2.2/2.4.1340-03 I'uruennyeckue TpeOOBaHMs K MEPCOHATBHBIM
3JIEKTPOHHO-BBIYACIUTEIbHBIM MAIMHAM W OPraHu3ayu padboThl
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3 YciaoBHbIC 0003HAYCHHS U COKPALICHUS

npuIIoXKeHNIo b

CumMBon Haumenosanue Enununa
H3MCPEHUS
q MaxcumanbHBIH CEKyHIHBIH Pacxo,1 BOIBI a/c
tot ~ a a ~ ~
q° MaxcuManbHEIH CEKYHIHBIN OOLINE pacxo 1 BOABI XONOJHOH U ropsuei a/c
13 = = "
q MaxcuManbHEIH CEKYHIHBIN pacxo] BOABI TOPSIUCH a/c
q° MaxcumabHBIH CEKYHIHBIH Pacxo,] BOABI XOJIO HOMN a/c
Jdhr MaxkcumanbHell 9aCOBOH Pacxoa BOIBL M /a
qiet MaxcuMasbHbIH 9acoBOM OOIHI PAcXo ] BOABL XONOAHOM H ropsye Mg
qlﬁr MaxkcumanbHBIH 9acOBOM pacxo/l BOJABI TOpsIeH M /a
ALy MaxkcumabHBIH 9acoBOH pacxo/l BOJABI X0JI0JHOH M /a
qr CpenHuii 9acoBOM PacXoA BOABI M/
qFet Cpe rauit 9acoBOM 00K PACXOI BOABI XOJIOAHOH M ropsSyei M /a
ql} CpenHuil 9acoBOM PacXoA BOABI TOPSUCH M/
qQ5 CpeaHuii 4acoBOM pacxo/ BOAbI XOIOAHOM M/
Q CyTouHbIi pacxoa BOAbI MS/CyT
tot s ~ . ~
Q- CyTouHBIH 00K Pacxo BOAB XOJOAHOH U TOpAYCH M/CYT
3 = =
Q CyTouHBIH pacxoa BOABI rOPsHUCi M /CyT
Q° CyTounbI#l pacxo/ BOABI XOJOAHOM MS/CYT
P BeposTHOCTE neiicTBHS CAaHHTAPHO-TCXHUUICCKUX MPHOOPOB
ptot BeposTHOCTE neiicTBHS CAaHHTAPHO-TCXHUYCSCKUX MPHOOPOB MpPH 00I1IeM Pacxoae BOIB
XOJIOZHOU U TOPSIMEH Ha yHaCTKaxX CCTU
ph BeposaTHOCTD AeHCTBHS CAHUTAPHO-TCXHUICCKUX MPUOOPOB MPH PACcX0a¢ BOIEI
ropsueil Ha y9acTKax CETH
p¢ BeposTHOCTD 1EHCTBHS CAHUTAPHO-TCXHUICCKUX TPUOOPOB MPH PACXOIE BOIBI
XOJOMHOW HA YYACTKAX CETU
AQhru Hopma pacxona Bogsr B uac HanGonsmero Bogopasoopa 1
qflor'fu Hopwma pacxoga Bogs! o0mas B 4ac HauOOIbIIETO BOAOPa3dopa oOmas X010 JHOH | 1
ropsJei
. Hopwma pacxona Bogp! B uac HaubombIero Bogopaztoopa ropsraei 1
qQfiru Hopwma pacxoga Bogs! B wac HauOoJIb1Iero BoA0pazdopa X0J0 HOMH 1
U KomuuecTso notpebureneii unu 6nrox Ha MpeANPUATHN 0ONMIECTBEHHOTO MTUTAHUA YeJ/uT
do Pacxon BOABI caHHUTAPHO-TEXHHYECKUM MPUOOPOM CEKYH/IHBIHA a/c
qtet OOmuii pacxo BObI CAHUTAPHO-TEXHUYECKUM MPUOOPOM CCKYHIHBIH XOJI0 THOW U a/c
rops4ei
ql Pacxon BOZBI CAaHUTAPHO-TEXHUUCCKUM MIPUOOPOM CCKYHAHBIA TOPSICH a/c
q% Pacxon BOBI CAaHUTAPHO-TEXHUUCCKUM MPHOOPOM CEKYHIHBIH XOT0HOH a/c
N KomuuecTBo caHUTapHO-TEXHUUECKUX MPUOOPOB HA YIACTKE CETH T
a Koaddummenr g pacuera cekyHIHOTO pacxo/a BOJIbI — ONPEACIISETCS MO
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CumMBon HawnmenoBanue Enununa
HU3MCPCHUS
atot Kos(puimenT 11s pacueTa CeKyHIHOTO Pacxoaa BOA! OOIMI XOTOHOM U ropsaIcii
ol Koaddurpenr a1 pacuera CCKyHIHOTO PAcX0aa BOAbI TOPSUCH
ac Koaddurpenr a1 pacueTta CeKyHIHOTO PacXoaa BOAbI XOJIOIHOH
Ppr BeposaTHOCTD HCONB30BaHUS CAHUTAPHO-TCXHHYECKUX NPHOOPOB B TCUCHHE Yaca
prot BeposaTHOCTD HCONMB30BaHUS CAHUTAPHO-TCXHHYECKUX MPHOOPOB B TCUCHHE Yaca
obias XOMOJAHOH U rOpsiueH BOBI
PR BeposaTHOCTD HCONB30BaHUS CAHUTAPHO-TCXHHYECKUX NPHOOPOB B TCUCHHE Yaca
ropsiueii Boabl
Py BeposaTHOCTD HCONB30BaHUS CAHUTAPHO-TCXHHYECKUX MPHOOPOB B TCUCHHE Yaca
XOJI0JHOU BOIBI
Johr Pacxoa BOApI CAHUTAPHO-TCXHUYUSCKUM PUOOPOM HaCcOBOMH a/a
qLor. Pacxon BozpI 0OIIHI CAHUTAPHO-TEXHIYICCKUM IPHOOPOM YaCOBOU XONOTHOH U /4
ropsuei
qghr Pacxon BOZBI CAaHUTAPHO-TEXHUUCCKUM MPHOOPOM YacOBOH ropsdaeit /4
as nr Pacxon BOZBI CAaHUTAPHO-TEXHUUCCKUM MPHOOPOM YacOBOH XOIOJHOMH /4
Opp Koadduruent g onpeaeneHus 4acoBoro pacxoaa BOIbI
tot K 6 = >
oy 03¢ GHUIHMEHT /IS ONPEASNICHUS YaCOBOT0O PACcX0/a BOAbI 00U XOIOIHOH U
ropsuci
all, Koadduruerr ang onpeaeseHs 4acoBOro pacxoia BOIBL FopaIcH
oy KoadduruerT amg onpeaeneHus 4acOBOTO pacxoAa BOIEl XONOTHON
JQu.m Hopwma pacxozaa BoABl B CYTKH CO CPSAHUM 3a FOA BOAOIOTPEOICHUEM b
qtot Hopwma pacxoaa Boasl obuias B CyTKH CO CPSAHNM 3a TOA BOJONOTpeOneHHEM b
XOJIOTHOM U ropsIeH
Qi m Hopwma pacxozna BOaBl B CyTKH CO CPSAHUM 3a FOA BOAOMOTPEOICHUEM TOPsIIcH b
QSm Hopwma pacxoma BogsI B CYTKH CO CPETHUM 32 TOJ BOAOTIOTPCONCHHEM XOIOAHOM b
T Ilepuoa BogomoTpebaeHUsI 0OBEKTOM 3a CYTKH, CMEHY q
Qb Pacxon Tenna a7 NPUrOTOBICHUS rOPAYCH BOBI B TCUCHUE CPEIHETO Yaca kBT
erllr Pacxoz Temia B TEUEHHE Yaca ¢ MAKCUMANIBHBIM BOZONOTPCOICHHEM kBt
th TemmepaTypa ropsueii Boabl °c
t€ Temmepartypa X0NOMHOM BOIBI °c
Qht Tennoseie notepu Tpybonposomamu cuctemel I'BC kBt
Ueyr KomuuecTso peann3oBaHHEIX ONIOA B CYTKH B 3aBCICHUAX OOMECTBEHHOTO MUTAHUA T
n KomnaecTBO mOCamoIHBIX MECT B 3aBEACHUAX OOIICCTBECHHOTO ITHTAHHMSI LIT
m KonuuectBo mocagok B 3aBeacHUAX OOMECTBEHHOT O MUTAHUS T
U} KosdduupeHT HepaBHOMEPHOCTH TOCAI0K HA MIPOTHKCHUH JHS B 3aBCACHUSX
OOIECTBEHHOTO MUTAHUSA
M, KomuuecTso paboTaronix 0qHOBPEMEHHO AyIICH T
Ney KoauuecTBo cMEH Ha TP ANPHSITHH cM
dmin MuHnMaNTBEHBIH BHYTPEHHUH qUaMeTp TPyOOnpoBoja pacueTHRIN M
L JnuHa pacueTHoOro yuacTtka Tpybonposoa M
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CumMBon HawnmenoBanue Enununa
H3MCPEHUS
v CKOpOCTh IOTOKA BOZBI Mm/c
Dy HuameTtp TpyOOIIpoBoaa yCIOBHBIH MM
D HuameTtp TpyOOIpoBoAa HAPYKHBIH MM
d HuameTtp TpyOONpPOBOAa BHY TPCHHHUIMA MM
Doy, HuameTtp TpyOOIpoBoAa HAPYKHBIH MM
drp HuameTp TpyGonpoBoAa BHYTPEHHUN MM
\Y Kunemaruueckas BI3KOCTh JKUAKOCTH M/c
A Koaddurpenr rugpaBiaueckoro TpeHust
h; Jlunetineie moTepu JaBiIeHUS B TPYyOOMPOBOAC M
YckopeHnue CBOOOIHOTO MaACHUs N
M ITorepu Hanopa MeCTHBIE HA 00OPYAOBAHUH U 3MEMEHTAX M
13 KoaddurpeHT MECTHOTO COTPOTHBICHUS 3JICMCHTA
Vep CpenHsist CKOPOCTh MOTOKA KUIKOCTH Mm/c
dn Pacxon mputoka BOABI B SNIEMEHT a/c
Vi CKOpOCTH IPUTOKA BOJBI B 3JICMCHT Mm/c
do Pacxon Bogpl B OOKOBOM OTBETBIEHHH 3JIEMEHTA a/c
Vo CxopocTts Boabpl B OOKOBOM OTBETBIICHHH BIICMCHTA M/c
Kys IpomyckHas crocoOHOCT M3ACTNS IPH Tiepenale AaBncHus 1Gap M/
Per Craruyeckoe AaBIeHHE MIla
P, Ilonnoe maBneHne Mlla
h p MN30pITOUHBIH HAOp A7 KOMICH K auadparMoii MIIa
do JuameTp oTBepCcTHS AHAdparMel MM
Hp PacueTHEIN HamOp HACOCHOM CTAHLINH MIla
Hgeom I'eomeTpreckas BEICOTa OT MOJKIIOUCHHSA K HAPYKHOH CETH 0 JUKTYIOIICTO M
CAHHUTAPHO- TEXHUUECKOrO nMpubopa
Hitot Ilorepu B BOOOIIPOBOAHOM CETH IMHEHHBIE, MECTHBIC M
Hr CBoOOHBIH HAMOP Y AUKTYIOLIETO CAHUTAPHO-TEXHUUYCCKOTO prbopa M
Hg MuHnMaTbHEIH TapaHTHPOBAHHBIA HATIOP B HAPYKHOH BOIONPOBOJHON CETH M
Zg OTMeTKa B TOUKE MOAKIUEHHS K HApy>KHOU BOAOIPOBOIHON CETH M
Zn. OTMeTKa TUKTYIOMIETO CAHUTAPHO-TEXHUYECKOro mpubopa M
Heq IoTepn Hamopa B CHETUHKE M
S TuapaBamaecKoe COMPOTUBICHUC CUHCTINKA M/(v /)
ax Pacxoz cueTunka no nacnopry npu gasiacHuu 10ap M/
dey HuameTp cueTunka MM
Re Yucno Pelinonbaca
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CumMBon HawnmenoBanue Enununa
HU3MCPCHUS
Nu Kpurepuit Hyccenrta
Pr Kpurepnii [panana
Opy KoaddurpeHt TeniooTaatuu OT )KUAKOCTH K CTAJIBHOM TPYOe Bt/m° C
At Koaddurpent TennonpoBogHOCTH BOABI NPH 331aHHON TEMIIEPaType Bt/m°C
. TepMugecKOe COMPOTUBICHUE OT JKUAKOCTH K BHYTPEHHEH HOBCPXHOCTH TPYOBI M’ °C/Br
Rex TepMHUICCKOE COMPOTUBJICHUE OTPAKAAIOLICTO CJIO M °C/Br
Aex Koaddurpest tenionpoBoAHOCTH OTPAsKAAIOIICTO CIOS Br/m°C
D, HapyxHeIii tuaMeTp orpakaaromero ciost MM
dex BuyTpeHHNI quaMeTp OrpaxaaroIero ciaos MM
Ruap TepMuteckoe CONMPOTUBICHUC HAPYKHOTO CIOS M °C/Br
Aap KoaddurnpeHt tenionpoBoAHOCTH MOKPOBHOTO CI0S Br/m °C
K Kos¢ddurmenT Teronepeaaun Br/m” C
QEE TermmonoTepy PacueTHOTO yUACTKA TPYOOTIPOBOAa kBt
t® Temneparypa BO3ayxa B IOMCINCHUT °C
Ty Hauanenas TemMnepatypa BoAbl yuacTka TpyOOnpoBoia °C
T, Koneunas Temmepatypa BoArl yuacTka TpybonpoBosa °C
Acn Tommuuna cmos MM
Ql}g Temnonorepu Tpydonporoaa cucremu I'BC noxarommmx T3 kBT
Qy Hupkynsunonusli pacxoxa cucteMsl [ BC a/c
Q%i Tennonorepu tpyconposoaa cucreMmsbl I BC moxaromux T4 kBt
Tem TemmnepaTypa cMelIeHHs IOTOKOB BOJLI °C
Ky IIpomyckHas cnocoOHOCTb TPYOONPOBOIHOM apMaTypHL M /d
heg IloTeps Hanopa GanaHCHPOBOYHOTO KJlarmaHa M
q® MakcuMaTbHBIH Pacxo CTOKOB AJI KAaHATH3ALHOHHOTO CTOSKA a/c
a3t MaxkcuManbHEIH Pacxo/| CTOKa OT CAHHTAPHOTO NPHOOPa ¢ MAKCUMATBHBIM a/c
BOJIOOTBC ICHUCM
dore JUAMETP OTBCTBICHHUS OT KAHATU3AIIUOHHOTO CTOSIKA MM
h; Bricorta ruaposzarsopa canuTapHOro npudopa M
Lpcr Pabouas BrICOTA KAHATH3AMUOHHOTO CTOSKA M
Ap PasperkeHne B BEHTHIIHPYEMOM KaHATH3AIHOHHOM CTOSIKE MM
Qg Pacxox Bo31yxa HEOKEKTHPYEMOTO CTOKOM B KAHATHM3ALMOHHBIH CTOSK M/c
W [Tnomaap KUBOTO CCUCHHS TPYOR! M
Veu CKOpPOCTh BO3AYIIHOH CMECH
qst MaxkcumanbHBIH pacxo/1 B TOPU30HTAIBHOM YJaCTKE CETH a/c
q$? MakcumanbHBIH pacxo/ CTOKa OT CAHUTAPHOTO MPHOOpa ¢ MAKCHMATbHBIM a/c

BOJOHAIIOTHCHUEM
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OC HTHU "Texokenept”

CumMBon HanmeHoBanue Enununa
H3MCPEHUS

Ks KoadummeHT KOppeKTHPOBKH CTOKA IO JIMHE FOPH3OHTATBHOTO TPYOOIPOBOAa

F ITnomane M

d20 HMatcHCHBHOCTD A0 € | Ta NPOAOIKHTCHBHOCTEIO 20 MUH. a/c

ds HMatcHCHBHOCTE Q0K € | ra mpoaomKUTCIFHOCTRIO 5 MUH. a/c

R I'mppaBnmgeckmii paguyc MoToka M

X CMOYCHHBIN IEpUMETP TPYOOIIpoBoga M

Vepo,3 CpeaHsist CKOpOCTh TCUCHUA KUAKOCTU IPH HanomHeHuH 0,3 M/c
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OC HTHU "Texokenept”

4 OOmmue TpedOBaHUA

CucreMbl  XO3SMCTBEHHO—TMTBEBOIO  XOJIOAHOTO M FOPSYEro  BOJOCHAOKEHUs
JOJDKHBEI 00ecreunBarb MoAady BOJBI (Pacxoj), COOTBETCTBYIOLIYIO PAaCYETHOMY YHCIY
BOAONOTPEOUTENEN WITM YCTAHOBJICHHBIX CAHUTAPHO-TEXHUYECKUX MPUOOPOB.

CucreMbl BHYTPEHHEH X03HCTBEHHO-OBITOBOM KaHAIM3AMK JT0JKHBI 00ECIEunBaTh
OTBOJ  BOABI, COOTBETCTBYIOIICH  PACUCTHOMY  YHCIY  BOJOMOTPEOMTENICH WU
YCTAaHOBJIEHHBIX CAHUTAPHO-TEXHUYECKUX MPHUOOPOB.

BHyTpeHHUE BOJOCTOKM AOJDKHBI 00€CHEUMBATH OTBOJ JOKIEBBIX M TallbIX BOJ C
KPOBEJIb 3JaHHI U COOPYIKEHUM.

[Ipn NpPOEKTUPOBAHWUM THUIAPABIMYECKUI pacuer, BbIOOp 0O0OpYAOBaHUs, pacyer
TEIUIOBBIX HArpy30K JUlsl TPUTOTOBJIEHWST TOpsSYEid BOMABI, COCTaBJeHWE OanaHca
BOAONOTPEOJICHUS U BOJIOOTBEICHUS TOJKHBI OBITh ONPEACIIEHBI PACUECTHBIE PACXObI BOJIBL:

q — MAaKCUMAaJIbHBII CEKYHHBIA PAcXo/ BOIBI, J1/C;
Jnr — MAKCUMAJIBHBIN YaCOBOM pacXxold BOBL, M3/q;
qT — CPEIHHI YaCOBOM pacxo BOJBI, M/,

Q — cyTOuYHBI pacxo BOJbL, M3/CYT.

S IIpumepsl BLINOJHEHUA PacuyeTa pacxoa0B BOAONOTPeOJICHUS AJIs
SKIJIOT0 0MAa, KWJIOr0 A0Ma €O BCTPOCHHBLIMH NOMEIICHUSIMH, OHM3HeC
IIEHTPAa, TOProBOr0 MEHTpPa, CMOPTHUBHOIO KOMILIEKCA, MPOMbIIIJICHHOTO

npeanpusaTHs

5.1 Ilpumep BBINOJHEHHS PpacdeTa pacxoaa BoOJAONOTPeOJeHUus sl
JKIJIOTO I0MA

Hcxoanwle faHHbIE i1 pacyeTa.

JIJisi pacueTa MPUHAT MHOTOKBAPTUPHBIA 16-3TaKHBIM 3-CEKIIMOHHBIN KWJIOH JOM,
PaACOJIOKEHHBIN BO 2-i CTPOUTENILHO-KITMMATUYECKOM 30HE.

KosmuecTBo kBapTup — 288.
KomnudecTBo sxuteneit, uei. — 864.
KonnuecTro npuOopoB /yist XOJIOAHOM BOABL, T, — 1152,

JUISl TOPSYEHA BOJIBL, TIT. — 864,

12



JlaHHBIE IO OTHOM KBAPTHUPE:

KomndaecTBo >xuTeneit, dei. — 3.

KonnuecTBo caH.—TEXHUYECKUX MPUOOPOB, IJIs XOJOAHON BOABI, MIT. — 4.
JUISl TOPSIYCH BOJBI, T, — 3.

KBaptupa 000py10BaHa CaHUTAPHO-TEXHUYECKUMHU MPUOOpaAMU:

— CMECHUTENb TSl KYXOHHON MOWKH.

— CMECHTEJIb /Ul BaHHBI JIMHOK 1700 MM.

— CMECHUTEND JJTs1 yMBIBAIBHUKA.

— KpaH JJIs YyHUTa3a CO CMbIBHBIM OQYKOM.

Tabnuma 1 — XapakrepucTuka noTpeOUTENei, 00CITYKUBAEMBIX CUCTEMAMHU XOJI0JHOTO,
ropsYero BOJOCHAOKEHUS U KaHAIM3ALH, PACCUNTHIBAEMOTO 3aHH s

HopmMa pacxoza BOJIEL, 1T Pacxor Bo
B CYTKH CO CPEJTHHM 32 B Yac HaUOOIBIIETO 1o 0151[ I /fE(’I 7/4)
> To ]I BOJONIOTPeSIeHeM BOIOTIOTPEOIICHIIS TIPHOOPOM,
=
= ) 1) &) ) & o = i
58l | BB lE | BB = 3
c 5| B _ | O g B _ | i 2 2
4 5 E § 5 = = § 5 = i R 5
= =
S |Zg|eE| E| B ex| BB 22| 2
IotpeSurem =) = = 2 5 3 = 2 5 = == E
v |$3]| s 5 == %8| 2| % =
= |S2| &8 = | & | & = | § 5
= < O o % te) =¥ % (=} =
3 [5 Q ﬁ — Q ﬁ = O ]
§ 3 =
=
g 2
E ¢ h
g tot R R 95> o, 4o,
tot h h 0 ’ c
= Qum | Qum | Qum | 9rru 9hru | 9rru tot (qO,hT )'
(q 0,hr h
qO,hr
JKurmele 31aH14 ¢ BaHHAMU JTMHOU 1 0,3 0,2
Gomee 1500-1700 MM KUTEb L13 250 8 100 1.6 8,5 10 (300) (200)

OC HTHU "Texokenept”

BeposarHOCTh ACHCTBUSI CAHUTAPHO-TEXHUUYECKUX MPUOOPOB HA yYACTKAX CETH NPH
OJIMHAKOBBIX BOJAONOTPEOUTENAX B 31aHU U (3TAHUSIX ) HIJTH COOPY>KEHUH (COOPY>KEHHUSX ):

— th,u U )
3600 q, N’

rze:
P — BEpOATHOCTD ACHCTBHS CAHUTAPHO-TEXHUYECCKUX TPUOOPOB HA YUACTKAX CETH,

(Quu — HOpPMA pacxoja BOABI B Yac HaWOONBIIETO BOJAONOTPEONECHHS, T —
13



OC HTHU "Texokenept”

ONPEIEIAETCS 1O MPUIIOKEHUIO A
U — KOM4eCTBO BOJONOTPEOUTEINECH, UeT,
qo — CEKYH/IHBIA PacXo BOJIbI MPUOOPOM, JI/C — ONMPEAEISAETCS MO MPUIIOKEHUIO A

N — KOJIMYECTBO CAHUTAPHBIX NPUOOPOB HA YYACTKE CETH, IIT.

tot

BeposTHOCTE ACHCTBUS CAHUTAPHO-TEXHUYECKUX NMPUOOpoB P oOmiast muist ropsyeii

M XOJIOJHOMW BOMIBI:
15,6 X 864

ptot = = 0,0108;
3600 X 0,3 X 1152 ’ ’

NP®*! = 1152 x 0,0108 = 12,48; o'°* = 4,877.

BeposTHOCTh ACHCTBHS CAHUTAPHO-TEXHUYECKUX IPHOOPoB P! ropsiueit BObL:

85 x864
" 3600 % 0,2 X 864

ph = 0,0118;

NPP = 864 x 0,0118 = 10,2; al* = 4,185,
BeposSTHOCTh AEHCTBUS CAHMTAPHO-TEXHUYECKUX MPHOOPOB P° X0II01HOM BOIbI

7,1 X 864

= 3600x02x 1152 0074

PC

NP =1152 x 0,0074 = 8,55; a° = 3,707.

Jlia pacyeTa CEKyHIHOTO pacxoAa HEOOXOAMMO ONPEACTUTh KO3(PPUIIMEHT o — 1O
NPWIOKEHUIO B, B 3aBUCUMOCTH OT KOJIM4YeCcTBA MPUOOPOB N M BEPOATHOCTH UX IEHCTBUS P.

MakcuManbeHbId CEKYHAHBIA PAacxoJ BOJAbl HA PACUETHOM Y4YaCTKE CETH, OOMIHiA,
ropsiYe ¥ XOJIOHOM, JI/C:

qQ=5qy .
MaxkcuMabHBIA CEKYHIHBINA PpacXo BOIBI qt"t OOIIHiA:
gt = 5qtatot = 5 x 0,3 x 4,877 = 7,32 2 /c.
MaxkcuMabHBIA CEKYHIHBINA pacXo BOIBI qh ropsryeii:
q" =5qhah =5x0,2 x 4,185 = 4,19 1/c.

MakcHMaTbHBIN CEKYHIHBIN Pacxo BOABI (° XOJIOHOM:

14



OC HTHU "Texokenept”

q° =5q5a“=5x0,2 x 3,707 = 3,68 51 /c.
BeposTHOCTL HCHOJB30BAHAS CAHUTAPHO-TEXHHYECKUX NPHOOPOB B TEUECHUE YACA:

3600P q,
Phr = )
qO,hr

9 (S
Py — BEPOSTHOCTH MCIONIB30BAHUS CAHUTAPHO-TEXHUYECKUX MTPUOOPOB;
(o,hr — YACOBOM pacxo BOJBI IPUOOPOM, JI/4 — ONPEACIIAETCS 0 MPUIIOKEHUIO A.
BeposTHOCTh HMCHOJB30BAHMS CAHMTAPHO-TEXHMUECKMX NpubopoB Pp'*, obumas

XOJIOAHOW ¥ TOPSYEN:

pror _ 3600 X 00108 x 0,3

Lot — 200 = 0,039;

NPL' = 1152 X 0,039 = 44,9; oi% = 13,1.

BeposITHOCTb HCIOIB30BAHKS CAHUTAPHO-TEXHUUYECKHX IPHOOPOB Py, ropstueit;

L 3600 x0,0118 X 0,2
hr = 200

= 0,043;

NP =864 x 0,043 = 36,72; af} = 11,13
BeposSTHOCTD UCTIONB30BAHNS CAHUTAPHO-TEXHUUICCKUX MPUOOPOB Py,;°, X0JI0THOI:

. _ 3600x0,0074 x 0,2

= 500 = 0,027;

NPS. = 1152 % 0,027 = 30,7; of, = 9,65.

Jlis pacueta 4acoBOrO pacxoia HEOOXOMUMO ONPEACIUTh KOIPPUIIMECHT Oy,
ONpEACIAEMbIA MO NPWIOKECHWIO b B 3aBUCHMMOCTM OT KoJauM4ecTBa NpuOOpoB N u

BEPOSTHOCTH UX JCACTBUS Py

MaxkcuMalibHBIN YaCOBOW pacxo 1 BOJBL, M/
Qhr = 5qO,hrO(hr'

MaxkcuMalibHBII YaCOBOW pacxo 1 BOABI thm OOIIHiA:

qt°t = 0,005 x 300 x 13,1 = 19,7 M3 /u.
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OC HTHU "Texokenept”

MaxkcuMalibHBII YaCOBOW pacxo 1 BOBI thh OOIIHiA:

MaxkcuMalibHBII YaCOBOW pacXo1 BOJIbI th OOIIHiA:
q‘flr = 0,005 x 200 X 9,65 = 9,6 M3 /u.

CyTOuHBII pacxod BOJBI HA XO3SHCTBEHHO—IUTHEBBIC HY>KIbI, OOLIMNA, TOpsSYeH U
Soo3
XOJIOJTHOM, M™/CYT:

Q= L9um U,
1000

raic qum — HOpMa pacxoda BOJAbI B CYTKHM CO CPCAHHM 3a I'OJ BOI[OHOTpe6J'IeHI/IeM, I —

ONPEIENAETCS IO MPUIIOKEHUIO A.

ot _ 250 x 864
1000

_ 85x864
1000

_ 165 x 864
1000

= 216,0,m3 /cyT;

h = 73,4,M%/cyT;

C

= 142,6,m3 /cyT.

CpenHuii 4acOBOi PACXOJ BOIBI 32 MEPHOJ (CYTKH, CMEHA), M°/d — BOAONOTPEeOIeHHs
onpeaensercs no gopmye:

rae T — nepuoa BoaonoTpeOneHus 3a (CyTKH, CMEHY ), 4 — NIPUHUMAETCS 0 TEXHUYECKOMY
3aIaHUI0 HA IIPOEKTUPOBAHHUE.

216
tot _ _ 3
qT e 9,0,m°/4;
73,4
h _ ’ 3
qT 24 3;1;M /q;
1426 o
qT_ 24 7, M /LI

PacueTHbIie pacxoabl BOABI TPUBOASTCS B CBOIHOM TabuIe 2.
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OC HTHU "Texokenept”

Tabnuna 2 — CogHas Ta0nuiia BOAOTOTPEOICHUS
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OC HTHU "Texokenept”

Pacxon TennoTsl 1uisi HArpeBa BOJBL, HA HYK/Ibl TOPSYEr0 BOAOCHAOKEHUS C yUETOM
TEIUIOBBIX NOTEPh B MOJAKOIIAX M IUPKYISIMOHHBIX TPyOOnmpoBoAax W 000PYIAOBaHHs
(MOJIOTEHIECYIIUTENSAX, BOJOMOAOTPEBATENSAX U Ap. ), KBT:

B TCUCHHC CPCAHCTO Yaca.

Qh = 1,16 gf(th —t°) + QM = 1,16 x 3,1 X (65 — 5) + 77,3 = 293,1, kBr;
B TEUEHUE Yaca MAKCUMAJILHOTO NOTPEOICHUS TOPSYEH BOBI:
Qh.=116qh.(th —t°) + Q" = 1,16 x 11,1 x (65 — 5) + 77,3 = 849,9, kB,

rac:

h
t" — Temneparypa HarpeBa BOABI /ISl TOJAYU B CUCTEMY TOpsiYero BOJAOCHAOKEHUS,
OC.

2

t° — Temmeparypa X0JI0HOM BOBI MOAaBaEMO#t B BooHarpeBateb, °C,

ht
Q" — TerIOBBIE NOTEPH B NOJAOMINX U HUPKYISAHUOHHBIX TPyOOIPOBOAOB CUCTEMBI
rOpsSYET0 BOJAOMPOBOJA ONPEACISEMBIC IO TEIUIOBOMY pacueTy cuctemel [ BC, kBT.

5.2 Ilpumep BBINOJHEHHS PpAaCYeTa Pacxoaa BOAONMOTPeOIeHMsI KIJIOTr0
JI0MAa €0 BCTPOEHHBLIMH NOMellleHUsIMH

Hcxoaneie JaHHbBIE 171 pacyeTa.

JJist pacueTa NpuHAT MHOTOKBAPTUPHBIN 17-3TaKHBIN 3-CEKIMOHHBIN YKUIIOH I0M, CO
BCTPOCHHBIMU IIOMEHICHUAMHU IPEIHA3HAYCHHBIMU [UI1  Pa3MEIICHUS IPOAYKTOBOTO
marazvHa u 0(pucoB. OOBEKT PACHOIOKEH BO 2-i CTPOUTEIBHO-KIMMATHYECKOM 30HE.

KosmuecTBo kBapTup — 288.

KonmuectBo xureneit, uein. — 864.

KonnuecTro npubopoB odmiee v a1t X0MoaHOH BoAbL, T, — 1152,

JUISl TOPSYEHA BOJIBL, TIT. — 864.

JlaHHBIE IO KBAPTHUPE:

KonuuecTBo xuteneit, uen. — 3.

KosmuecTBo CaHTEXHUUYECKUX TPUOOPOB, 00IIEE U [Tl XOJIOJHOM BOJIBI, T, — 4;

JUISl TOPSYEHA BOJIBL, — 3.
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OC HTHU "Texokenept”

KBapTtupa 000py10BaHa CaHUTAPHO-TEXHUYECKUMHU MPUOOpaAMU:
— KYXOHHAasI MOWKa,

— BaHHa JytuHOH 1700 mM;

— YMBIBAJIbHUK,

— YHHTA3 CO CMBIBHBIM OQUKOM.

BerpoeHHblit Mara3us obmieii miomanbio 200 M2, ¢ pasieNbHBIM CAHATAPHBIM y3JI0M
JUIsL COTPYAHUKOB. 10 MpunokeHnt0 A HOpMa BOJABI IPUMHUMAETCA HA OJAHOIO COTPYJHHMKA
wim 20 M® IUIOMA[M TOProBOTO 3aia. PacueTHOe KOIMYECTBO COTPYIHMKOB HMCXOMA W3
IJIOMIAAM TOProeoro 3ana 10 yen..

CanTexHHUYECKUH y3es 000pyA0BaH MpHOOpamMu:

— YMBIBAJIbHUK;

— YHUTA3 CO CMBIBHBIM OQuKOM.

Konu4yecTBo CaHTEXHUYECKUX MPUOOPOB, 001IIEe U AJIS XOJIOHON BOJIBI, IT. — 4.
JUTSl TOPSIYEH BOJBI, T, — 2.

Berpoennbie noMemenus nog oduckl o0iei miomanso 200 M, C pa3IeNbHBIMH
CaHWUTApHBIMM y3JlaMu B KojimdecTBe 4 mit., mnd cotpyaaukoB. CormacHo CanlluH
2.2.2/2.4.1340-03, g  nOMEMICHWH € IEPCOHAIBHBIMM  KOMIIBKOTEpAMU €
YKAKOKPUCTAUIMYECKUMU MOHUTOpamMu noJyiaraercs 4,5 m> Ha ojHOro paboTHuKa. Ucxons
U3 IUIOIIA M TOMELIECHHS], MAKCUMAIIBHOE KOJIMYECTBO COTPYAHUKOB COCTABUT 44 yenoBeKa.

CaHTexHHUYECKUH y3es 000pyA0BaH IpHOOpaMHu:

— YMBIBAJIbHUK;

— YHUTA3 CO CMBIBHBIM OQuKOM.

KonuuecTBo CaHTEXHUYECKUX MPUOOPOB, 00IIEE U ISl XOJIOJHON BOJBL, IIT. — &;

JUISl TOPSYEd BOJIBL, T, — 4.
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Tabnuma 3 — XapakTepucTuka noTpeouTenei, 00CIy;KuBacMbIX CUCTEMAaMH XOJIOJTHOTO,
ropsiYero BOJOCHAOKEHUS M KaHAIM3AI|H, PACCUMTHIBAEMOTO 3/IaHHs

Hopwma pacxoma BoJpL 1
Pacxo BobI
B CYTKH CO CPEJIHUM 32 B Uac HaAUOOIBIIIETO
puopoM, 11/c (J1/4)
> roJ1 BoAonoTpeSIeHeM BOIOTIOTPeSIICHIS
=
= =
= 2 4 S SO S 2
REle | B | B8 | BB = 2
=] B —_ JEIL I B — 41' »3'1. = e
55| 2% - 25 5
=} 9 a, o v IS = o v = = 8 5 E
5 | Ll B B | ez | B & s &
s g1 & 3 A & a o oy =
IoTpeSurema o 5| gt ks B w 2 = B E = S
Z s2| 5 2 5 | g & 2 5
< g E O &, S O &, 2 S >
=S o ﬁ = O ﬁ ~ O S
1 .
g
E c ,h
2 gLet 96,90,
tot h h tot h h 0o c
= qu?m Qu,m qu,m th,u th,u th,u tot (qO,hr))
(qO,hr h
qO,hr
Kuwble 31aHMs ¢ BaHHAMHA
1 >uTenn 1,15 250 85 100 15,6 8,5 10 0,3(300) | 0,2(200)
mmHol 6omnee 1500—1700 MM
9. AIMUHUCTpaTHBHBIE 3IaHHS 1 paboTHyK 1,2 15 5,1 6 4 1,7 2 0,14 (80) 0,1 (60)
1 paboTHyK
Marasumer B CMEHY W
TIPOIOBONLCTBEHHEIE (63 20 M 1,1 30 10,2 12 4 1,7 2 0,3(300) | 0,2(200)
XOIOJMWIBHBIX YCTaHOBOK) TOPTOBOTO
3a1a

OC HTHU "Texokenept”

BeposTHOCT ACHCTBUS CAHUTAPHO-TEXHUYECKHUX IPUOOPOB NPH  OJAMHAKOBBIX
BOJIONOTPEOUTENSAX B 3aHUH (3AaHUSIX) W COOPYKECHHUHU (COOPYKECHUSX):

IJIS SKAJIOM JaCTH

ptot _ 156 x864 00108
"~ 3600%x03x1152 ’

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

8,5 x 864

ph =
3600 x 0,2 X 864

= 0,0118;

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

7,1 X 864

P =
3600 x 0,2 X 1152

= 0,0074;

NP€ = 1152 x 0,0074 = 8,55;

AJIsi Mara3uHa
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OC HTHU "Texokenept”

ptot — 4 x10 = 0,0093;
T 3600x03%x4 ’

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

1,7 x 10

ph =
3600 X 0,2 X 2

= 0,0118;

NPP = 2 x 0,0118 = 0,0236;

23 x10
"~ 3600% 0,2 X4

P€ = 0,008;

NP¢ =4 x 0,008 = 0,032;
AJIs1 O(pUCHBIX IOMeLIeH Uil

ptot — 4 x4 = 0,0437;
- 3600%0,14x8 ’

NP®™' = 8 x 0,0437 = 0,3496;

1,7 X 44

ph =
3600 X 0,1 X 4

= 0,0519;

NPh =4 x 0,0519 = 0,2076;

23 x44
- 3600x%0,1%x8

P€ = 0,0351;

NP¢ =8 x 0,0351 = 0,2808.

CexyHaHBIH pacxoa BOAB BOAOPa30OOpHOM apMarypoi (MpuOOpPOM) OTHECEHHBIN K
OJHOMY TMpHUOOPY, VIS 3MaHHS B LEJIOM C Pa3IMYHBIMH MPHOOPAMH, HCHOIB3YEMBIMH
Pa3HBIMH BOAOMOTPEOUTEAMHU, OOIIUNA, TOPAYECH U XOIOTHOM, JI/C:

_ 2 NP q, .
qO 2 NP y
wor 12,48 x0,3+0,0372 X 0,3 + 0,3496 X 0,14
o = = 0,296;

12,48 + 0,0372 + 0,3496

tot
z NP = 12,87; a't = 4,96;
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10,2 x 0,2 + 0,0236 x 0,2 + 0,2076 x 0,1

h _ _ .
do = 12.48 + 0,0236 £ 02076 0,198
h
z NP = 1043; ab = 4 26;
8,55 x 0.2 + 0,032 X 0,1 + 0,2808 X 0,2
= = 0,197;

C
do 855+ 0,032 + 02808
C
z NP =886; o = 3,78

MakcumManbHbIid CEKYHIHBIA pacxo BOABI IS 3MaHMS B LEJOM OOIIMMA, ropsyci u
XOJIOHOM BOJEL, JI/C:

q*°" = 5% 0,296 X 4,96 = 7,33, 1/c;

q" =5x0,198 x 4,26 = 4,22, 1/¢;

q° =5x0,197 X 3,78 = 3,62, 41/c.

BeposaTHOCTh HCNOMB30BaHUS CAHUTAPHO-TEXHUYECKMX MPUOOPOB B TCUCHHUH Yaca.

JIJIS1 SKHJION YaCTH

ptot — 3600 % 00108 x 0,3 _ 0,0389; NP = 1152 x 0,0389 = 44,79:
hr — 300 - Y ’ hr — ] - ] )
. 3600x0,0118% 0,2 N

PN = 500 = 0,0425; NP, = 864 x 0,0425 = 36,7;

_ 3600 x 0,0074 x 0,2

C

hr = 200

= 0,0267; NP5, = 1152 x 0,0267 = 30,7;

AJISI Mara3zuHa

3600 x 0,0108 x 0,3

Piot = 200 = 0,0335; NP%' = 4 x 0,0335 = 0,134;
. 3600 x 0,0118 X 0,2 .
ph = = 0,425; NP = 2 x 0,0425 = 0,085;
200
~ 3600 x 0,0074 X 0,2

C

hr = 200

= 0,0288; NBS, =4 x0,0288 = 0,115;
JAJIs1 O(pUCHBIX IOMeneH il
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3600 x 0,0437 x 0,14

plot = = = 0,275; NPt = 8 x 0,275 = 2,202;
. 3600 x 0,0519 x 0,1 .
ph = = = 0,3114; NP = 4 x 0,3114 = 1,246;
3600 X 0,0351 x 0,1
= = =0,211; NPS, =8x0,211 = 1,68.

YacoBble pacxombl BOIBI OTACIBHBIM TMPHOOPOM IJiS 3JaHHS B ILEJIOM, OOIIHMA,
ropsiueit 1 X0oJ0HOM, J1/4:

q — Z NPhr qo,hr .
0,hr Z Npﬁ?t )

44,79 x 300 + 0,134 X 300 + 2,2 X 80

e = = 289,7 ,1/4;
Qor 4479+ 0134+ 2.2 A/
n _367X200+0085x200+125%60 .
Qohr = 36,7 + 0,085 + 1,25 = AN
_ 30,7 X200+ 0,115 X 200 + 1,68 X 60
Qohr = 30,7 + 0,115 + 1,68 =1928,1/4.

BepostHocTs NeHCTBUS CAaHUTAPHO-TEXHUYCCKUAX MPUOOPOB [T 3[JaHUsI TIPH Pa3HBIX
BOJIONOTPEONTEIAX

NP
P = 2 ;
YN
ptot _ 12,48 40,0372 + 0,3496 0,011
N 1152+ 4 + 8 I
n _ 10,240,0236 +0,2076 0.012
B 864 +2+ 4 I
. _85540,032+0,2808 0.0076
N 1152+ 4+ 8 o '
BeposSTHOCTh HCIOJIB30BAHUS CAHUTAPHO-TEXHHUYECKUX MPUOOPOB I CHCTEMBI B
OCJIOM:
ptot _ 3600 x 0,011 X 0,296 0.0404-
hr = 289,7 - ’

NP = 1164 x 0,0404 = 47,1; of%" = 13,63;
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ph — 3600 x 0,012 x 0,198

h = 1554 = 0,0438;

NP =870 x 0,0438 = 38,08; ot = 11,46;

. _ 3600x0,0076 x 0,197

hr = 1928 = 0,028;

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

MakcumanbHblid 9acOBOM pacxoj BOMBI YIS 3MaHMs, OOUUH, ropsyueit U XOJOTHOM,

qiof = 0,005 x 289,7 X 13,63 = 19,74, M3 /;
qPh. = 0,005 X 195,4 x 11,46 = 11,2, M3 /u;
af,r = 0,005 X 192,8 X 10,08 = 9,72,m% /4.

CyTouHBI# pacXoa BOJBI CO CPEAHUM 3a TOJ BOAOTOTPEOICHHEM, HAa XO3SHCTBEHHO-
3
MUTHEBBIC HYXKITBI 37[aHUS B IIEIOM, M /CYT:

_ 250 X864+ 30x10+ 15 x 44

tot

= 217,0,m3/cyT;

1000
h _85X864+10,2X10+5,1X44_738 5
v - 1000 =738 /ey
c 165 X864 4+ 19,8 x 10+ 9,9 x 44
= 1000 = 143,2,m3 /cyT.

Cpennuii 4acoBOM pacxod BOIBI JUIS 3AHMS, M/

tt . 216 03 0,66
= +

tot __ max _ 3
- =91 :
ar == =y tip Tz T LM/
Qh 73,4 0,102 0,22
h max 3
= = = 31 .
== =5y Tt =3V
c 1426 0,198 0,44
c max Y Y ’ 3
= = = 60 .
ar="7 24 Tz T T e0M/

PacueTHBIE pacxo bl BOABI TPUBOIATCS B CBOJHON BOAOMOTPEONCHHUS TabuIe 4.
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OC HTHU "Texokenept”

Pacxon TerioTel a1 HarpeBa BOIbI CUCTEMBI TOPSYETO BOAOCHAOKEHUS 1S 3aHUs,
KBT:

B TCUECHHUE CPETHETO Yaca:

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

B TCUEHHE Yaca MAaKCHMAJIbHOTO MOTPEONCHHUS TOPSUYCH BOJIB:
QR =1,16 x 11,2 x (65 — 5) + 77,95 = 857,47, kBT.

5.3 Ilpumep BbINOJHEHHS pacyeTa pacxoaa BoAoNnoTpedJaeHus 1Jisi Ou3Hec
HeHTpa

Hcxonneie naHHbIC A1 pacucTa:

2
buznec-nentp (nanee BLl) miomansio 5600 M°. B 3maHuM pacnooXKeHbI CTOJIOBAS,
pecTopaH, KOH(PEPEHI-3aJI M TOMEIICHUS T OPUCHBIX paOOTHUKOB. OOBEKT pacloJIOKEH
BO 2-#i CTPOUTENIBHO-KJIMMATHYECKOM 30HE.

CocraB TOMEWEHUH W KOMUYECTBO IOTPEOUTENEH M KOJMYECTBO CAHUTAPHO-
TEXHUYECKUX MPUOOPOB.

ITomemenus nox oducel o6mel mwiomaaeo 3200 M2 — 626 4enoBeK, KOJIMYECTBO
canuTapHbix npudopos no CIT 44 o6imiee KoJIMIECTBO MPUOOPOB.

JUTS MY>KCKHX CAaHMTAPHBIX Y3JIOB, MPHOOPOB JUIA XOJIOTHON M rOpsUCi BOIBI, IIT. —
30, nng ropsiaeii BoasL, mT. — 10.

JUTS YKEHCKUX CAHWUTAPHBIX Y3JIOB JUIsl MPHUOOPOB XONOMHOM M ropsvei BOABI, IUT., —
20, nnig ropsiueit BoasL, WT. — 10.

Kondepenn-3an, uen. — 120.
o011ee KOIU4eCTBO MPUOOPOB:

JUTSI MY>KCKMX CAHHUTAPHBIX Y3JIOB, Ajis MPUOOPOB XOJOJHOU M ropsyeii BOABI, IIT. —
6, U1 TOPSYEH BOJIBI, T, — 4;

JUTSI JKCHCKHX CAHUTAPHBIX Y3JIOB JJIsi MPpUOOPOB XOJIOAHON U ropsueid BOJBI, T, — 4,
JUTSI TOPSIYEH BOJIBI, IIT. — 2.

By(er ¢ nutanuem 6e3 MpUrOTOBICHUS NUINHK, HA 60 MOCATOYHBIX MECT, KOJTMYECTBO
npuOOPOB TS XOJIOAHOM M TOpSYEH BOABI, IIT. — 2.

. 2
Marasun npoMtoBapHbIi momaneo 100 M° ¢ caHUTApHBIM y3J10M IS epcoHaa 6
Yell., KOJIMYECTBO MPUOOPOB A XOJOTHOM M TOpsYeil BOABI, IOT. — 2, JIsl TOPSYEH BOJBL,
mT. — 1.
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OC HTHU "Texokenept”

Cronorasi, mocagounbix mect — 200. KoauuecTBO caHMTApHBIX MNPUOOPOB I
TEXHOJIOTHUECKUX HYXI IS XOJIOAHOW U ropsyei Boael, mT. — 30. CaHuTapHbId y3€n s
nepcoHana; o0mee KOJUYECTBO MPUOOPOB IS XOJIOMHOW M TOpSAYEH BOABI, WIT. —8, mis
ropsyei Bojbl, WT. — 4, MYLIEBBIE CETKW, WIT. — 2. CaHUTAPHBIA y3€n I MOCETUTENCH:
00I11Ee KOJMYECTBO MPHOOPOB, /IS XOJOMHON U TOPSAYEH BOJBI, WIT. — 5, jIs TOPSYEH BOJIBI,
mT. — 2.

O6cnyxuaromuii nepcoran b, yen. — 10. CanurapHsblil y3en i nepcoHana ooiee
KOJIMYECTBO MPHUOOPOB, I XOJOMHOM U ropsvei BOABL, WT. — 4, [Tl TOPSYEH BOIBI — 2 IIT.

OO6111ee KOTMYECTBO CAaHMTAPHBIX MpUOOPoB B BLI; X0JI0aHOM 1 ropsyeii BOABI, MIT. —
107, nnst ropsueit, mr. — 33, AyMEBBIX CETOK, WIT. — 2.

5.3.1 IIpumep pacuera pacxoaa BoAbI A5 CTOJOBOM

HcxomHbie JaHHBIE AJIS PacyueTa CTOIOBOA:

Cronorass Ha 200 mocaaouyHbix MecT. KOIMYecTBO CaHMTApHBIX MNpUOOpPOB IS
TEXHOJIOTHUECKUX HYXI I XOJOMHOW U ropsuei Bojbl, wT. — 30. CaHuTapHbIi y3en ais
nepcoHaia: o0Iee KOJIMYECTBO MPUOOPOB, IS XOJNOJHOW W ropsyei BOABI WIT. — 8, mms
ropsyeil Bompl WIT. — 4, AyHmIeBble CETKM, WIT. — 2. CaHUTApHBIA y3eNm s MOCETUTENCH:
of11ee KOJUYECTBO MPHUOOPOB s XONOAHOM U ropsvei BOIbI, IIT. — 5, yisl TOpsiueit BOMbI,
mT. — 2.

Tabnuna 5 — XapakTepucTuKa MoTpeOUTENEH, 0OCITYKUBAEMBIX CHCTEMaMU XOJIOTHOTO,
ropsYero BOJOCHAOXKECHUS M KaHATIM3AI[UH, PACCUMTHIBACMOTO 37IaHHs

HopmMa pacxoja BOapI, 1T
Pacxop Bomw! mpubopom,
B CYTKU CO CPEJHUM 3a B Yac HauOOIbIIIEro we (/)
> TOJT BoAONOTpeOIeHHeM BogonoTpeSIeHus
=
E | @) &) @) @) )E
[} [}
=25 o | % | 8 2 | % s 2
- I N = 4|4 2 2
Hl 2%F = - = - - ]
é [ S, g (3 = i) g (3 = i) g L E
S| EE| B | E|BE|BE| B 52
% £ & & - ); a4 : ); 4 S —
TlotpeGurenu 3 g5 gt = S = & = i ’§ = %
2 S8l g & & 5 2 &
g 2 E B & =3 B & & 18] ]
= SE| S 5 I ! ° ° e S
= s [ = [ — Q
5 2
=
g R
E c ,h
é tot h h tot h h q5° Ao, o,
o 0 ’ c
= qu,m qu,m qu,m th,u th,u th,u ( tot (qO,hr))
q0,hr n
qO,hr
1 2 3 4 5 6 7 8 9 10 11
10 IpepusTust oOIIeCTBEHHOTO
TIATaHMA ¢ TIPUTOTOBICHUEM Iy, | 1 O6mojo 1 12 34 4 12 34 4 0,3 (300) 0,2 (200)
peanusyemMoit B o6eleHHOM 3ai1e
2 HopMeI pacxo/ia BOJIbI YCTAHOBIEHB! JIISI OCHOBHBIX IoTpeCuTeNell U BKIFOYAIOT Bee NOTIONHUTENBHEIE PAcX0 Il (00CITy KUBAIOTIM
TIepCOHATIOM, JYIIEBBIMU JUISL 0OCTY KUBAIOIIETO NTepCOHANA, IIOCETUTENSIMH, Ha YOOPKY ITOMEIIeHHUH U T.I1.).
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Ha npenanpusatusx oOGIIECTBEHHOIO MUTAHUS KOJWUYECTBO OJION, peaM3yeMbIX 3a

OJMH pabouuil JCHb:

Ugr = 2,2nmT.

KonuyecTro peanm3yeMbIx OJIFOI B Yac, IIT/U:

U=2,2nm;

rIe:
N — KOJIMYECTBO MOCATOYHbBIX MECT, IIIT,
m — KOJIMYECTBO MOCAAOK, IIT. — MPUHUMAETCS 10 MPUJIOKEHUIO A
T — BpeMs paGoOTHI peANPUATHS OOLIECTBEHHOTO MUTAHUS, U,

Y — x03(p(PUUHECHT HEPABHOMEPHOCTH MOCAAOK HA MPOTHKEHUM paboyero maHs —

TPUHUMAETCS TI0 TIPHIIOKEHHIO A
Ugr = 2,2 X 200X 2 X 12X 0,45 = 4752, t/y;
KOJIMYECTBO PEATU3yeMBIX OJTIOJ] B YacC:

U=2,2X200xX2=880,wmT/u.

BepostHocTh IEHCTBHS CAaHMTAPHO-TEXHUYECKHX MPHOOPOB MpH  OJAHAKOBBIX
BOJAOMOTPEOUTEIAX B 3MAHUM:
12 x 880

3600x 03 x49 %

Ptot —

Koadgdunuent o — mpuHEMacTes no npuioxkenuto b tadbnuiie b1.

at°t = 3,75: NPh = 9,78:;
3,4 x880
3600 % 0,2 X 42

ol = 2,281: NP" = 4,16;

_ 86 x880
~ 3600 X 0,2 X 49

a® = 3,88; NP =10,51.

MakcuManbHbIA CEKyHIHBINA pacXo BOJbI HA PACUETHOM YUYACTKE CETH, JI/C:

ph = 0,099;

= 0,21;

PC

q*°' =5x0,3 % 3,75 = 5,63,1/c;
q" =5x0,2x2,281 = 2,28,1/c;
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OC HTHU "Texokenept”

q° =5x0,2x3,88=3,88,1/c.

BGpOSITHOCTB HCIIOJIB30BaHM A CAHUTAPHO-TCXHHYCCKHUX HpI/I60pOB B TCUCHHC Yaca.

3600 x 0,2 X 0,3
plot = 200 =0,72; oy = 9,06; NR" = 35,28;
n 3600 x0,099 x 0,2 N h
P = 500 = 0,366; ap. = 8,79; NB,. = 14,97;
3600 % 0,21 X 0,2
¢ = T = 0,766; af,, =9,45; NR;, = 37,0.

MaxkcuMalibHBIN YaCOBOM pacXo] BOJIBI HA PACUETHOM Y4aCTKE CETH, M/
qiot = 0,005 x 300 x 9,06 = 13,59, M3 /u;

qR. = 0,005 x 200 x 8,79 = 8,79, m3/4;

qhy = 0,005 X 200 X 9,45 = 9,45, M3 /4,

CyTouHBII pacxo BOABL, HA XO3SMCTBCHHO-TUTHEBBIC HYK/IBI, M3/CYTZ

12 X 4752
tot _ — 3 .
= ~7000 57,0,m° /cyT;
h_3AX4TS2_
=~"Tooo _ 10ZM/yT

. _B6x4752_
=000 o8 M /oyt

Cpennuii 4acoBOM pacxo BOBL, M/

57
tot _ — 3 .
qT 12 4J7JM /LIJ
16,2
h _ -4 _ 3y
qT 12 1135;M /‘-I,

. 40,8 3
qt ?z 3,4, M° /u.

PacueTtnbie pacxoabl BOJBI TPUBOASTCS B CBOIHOM TaOIHIE 6.
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Tabnuma 6 — CroaHas Tabnuiia BOAONOTPEOICHHS
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Pacxon Temnuia ans HarpeBa ropsueid Bojbl, KBT:

B TCUCHKE CPEITHEr0 Yaca
QM =1,16 x 1,35 X (65 — 5) + 122,4 = 216,4, kBT;
B TEYCHHE Yaca MAKCUMAJILHOTO MOTPEONCHUSI TOPSYEH BOIbL
QM =1,16 X 8,79 x (65 — 5) + 122,4 = 734,2, KBT.
5.3.2 IIpumep pacuera pacxoa0B BOAbI /IJisi OM3HEC-LIEHTPA B MEJI0M

Tabnuna 7 — XapakTepucThka MOTpeOUTENei, 0OCIYKMBACMbIX CUCTEMAMH XOJIOJHOTO,
ropsiuero BOJOCHAOKEHHS U KaHAJIM3AIUH, PACCUMTHIBACMOTO 3/1aHus

OC HTHU "Texokenept”

Hopwa pacxoa B, 1 Pacxox Boapl Ipusopom,
B CYTKH CO CPEJJHIM 32 B 4ac HanOOMBIIIEro
n/c (/49)
> TOJI BOAONIOTPEOIICHIEM BOJOIIOTPEOTIEHIS
S
= N
— ) L Q ) L Q ]
28l | Bl |: |B|8]| = 5
SelE_| x| Rl s |2 FOE :
T s = = =i = e = B =
5] E 25 = =N = o =
5 SS|EE| B E | 28| E | & s g 5
& sl 24 = = a & = E g A i
IToTpebuTenu 2 = gl g e = B % 2 = S E 2 S
: 28| 2 & 5 | & & = 5
= =Bl 9 & = O & & < =
% 5| © e [ Q © o Q >%
2
S
o>
g h
g h h 9§’ 6,40,
tot h h tot ) c
= qu?m qu,m qu,m th,u q hru q hr,u ( tot (qO,hr)J
q0,nr q (’)lh
Jhr
1 2 3 4 5 6 7 8 9 10 11
1
9 AMUHUCTPaTHBHEIE 31aHUT pato 1,2 15 5,1 6 4 1,7 2 0,14 (80) 0,1 (60)
10 TIpempusaTys oOIECTBEHHOTO
[IHTAHHA C DU OTORCHHEM 1 6mogo | 1 12 34 4 12 34 4 0,3(300) | 02 (200)
MW, peatu3yeMoil B
00€ICHHOM 3ale
TJI€ NPUTOTOBICHUE MUK HE
MPeIyCMOTPEeHO (OYV(heTsL, 1 6mono 1 2 0,8 1 2 0,8 1 0,3 (300) 0,2 (200)
OyTepOpOHBIC U T.11.)
11 Mara3uHsr:
1
TIPOMTOBapHEIE paCOTHHK 1,1 20 6,8 8 4 1,7 2 0,14 (80) 0,1 (60)
B CMEHY
15 KunoTearpsl, TeaTpbl, KIIyObl U JOCYTOBO-PA3BIEKATENBHBIE YUPEKICHS:
JUTSL 3pUTeneit 1 gyenoBex 1 8 2,6 3 0,9 0,3 0,36 0,14 (80) 0,1 (50)
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OC HTHU "Texokenept”

PacueTHble TaHHBIE AJ1 OTACIIBHBIX MOTPEOUTENEN, pacueT BEPOSTHOCTEH:

AJIst O(PUCHBIX TOMeLeH Uil

ptot — 4 x 626 = 0,099; NPt = 4,97;
3600 X 0,14 x50 7’ S
ph = L7 x626 _ 0,148; NPh = 296;
T 3600x0,1%x20 I
pc = 23 X626 0,08: NP¢ = 3,999;
 3600x0,1x50 ST
3600 x 0,099 x 0,14
pot = 0 = 0,624; NP°t = 31,19;
. 3600 x 0,148 x 0,1 N
ph = = 0,888; NP\ = 17,76;
60
. 3600x0,08x0,1 .
hr = 60 = 0,48; NB,. = 24,0;

AJist KoOH(epeHu-3aJia

0,9 x120

tot — — . tot _ .
P = 3600 x 0,14 X 10 0,021; NP 0.21;
h__ 03 x120 = 0,017, NPh = 0,1;
T 3600x0,1x6 o
pc = 0,6 x 120 = 0,02, NP¢ = 0,2;
3600x0,1x10 7 S
3600 x 0,21 x 0,14
plot = N = 1,32; NP{°" = 13,23;
. 3600%0,1%0,1 "
Pl = = 0,72; NP = 4,22;
50
. 3600%0,2x0,1
< = = 1,44; NPS, = 14,4;
50
nJis Oygdera
2 X (2,2x2x60
ptot — ( ) = 0,243; NPt = 0,49;

3600 X 0,3 X 2
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OC HTHU "Texokenept”

0,8 X 262

h _ — . h — :
P = 0o x 0.2z~ 0146 NPT =029;
pe= 2 X202 _ 518, NP = 044

- 3600x02x2 T Y
3600 x 0,243 x 0,3

Rt = 200 = 0,875; NR* = 1,75;

. 3600 x 0,146 X 0,2 N
ph = 500 = 0,526; NR). = 1,05;

. 3600x%0,218 % 0,2 .

hr = 500 = 0,785; NF, = 1,57;

AJIsI MarasuHa

tot — 4 %6 — . Nptot — :
P 3600 X 014 X 2 0,024; NP 0,048;

ho__ L7 X6 0,028; NPh = 0,028;
S 3600x0,1x1 7 e
p¢ = 23 X6 _ 0,019; NP€ = 0,038;
T 3600%x0,1%x2 7 o
3600 x 0,024 x 0,14
plot = = 0,151; NP = 0,302;
80
. 3600 x 0,028 x 0,1 N
Pl = = 0,168; NP = 0,168;
60
3600 x 0,019 x 0,1
hr = 5 = 0,114; NP, = 0,228;

JISI CTOJIOBOM

ptot = 12 X880 _ 0,20; NP? = 9,78;
3600 x 0,3x49 7 Y
ho >4 X880 0,099; NP = 4,16;
3600 x 0,2x42 77 Y
pc = 86 880 _ 0,21; NP¢ = 10,51;
3600 x 0,2%x49 7 e

prot = 200X 02X 03 _ 0,72; NPy* = 35,28;

hr = 300
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OC HTHU "Texokenept”

. 3600 x 0,099 X 0,2 .
ph = 550 = 0,366; NB = 14,97;
. 3600x0,21x0,2

hr = 200

= 0,766; NPS. = 37,0;

JJIS1 00CJIY:KUBAKOIIET0 MEePCOHAIA

4 x10

tot — — . tot _ .
P = 3600 X 0,14 X 4 0,02; NP 0,079;
he M X0 0245 NP = 0,047;
T 3600x0,1x2 77 I
pc = 23 x10 0,016; NP® = 0,064;
T 3600%x0,1x4 o
3600 x 0,02 x 0,14
pot = = 0,126; NP = 0,5;
80
. 3600x0,024 x0,1 N
ph = = 0,144; NP = 0,288;
60
3600 X 0,08 X 0,1
hr = =5 = 0,48; NPS. = 1,92.

BeposiTHOCTE ACHCTBUS CaHUTApPHO-TEXHUUECKUX MpudopoB 1yig BLI;

~497+0,21+0,49+ 0,048 +9,78 + 0,079

tot — .
P T = 0,133;
h 2,96+0,1+0,29 4+ 0,028 + 4,16 + 0,047
P" = = 0,104;
73
¢ 3999402+ 0,44 +0,038+ 10,51 4,064 _ 0
B 117 -

CeKkyHaHBIA pacxoa BOJbL, BOAOPa30OpHOM apMaTypoil (mpubOpoM), OTHECEHHBINA K
OJIHOMY MpUOOPY AJI pazTuyuHbIx Tpudopo., Jis b, ji/c:

i _ 0,696 + 0,029 + 0,147 + 0,007 + 2,9 + 0,011

do 1558 = 0,245.

Koaddunment a onpenensiercsa no npuiokenuto b rabnuma b.1.

tot
oot = 5 49; Z NP = 1558;
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OC HTHU "Texokenept”

. 0,296+ 0,01 + 0,058 + 0,003 + 0,832 + 0,005
Qo = 759

= 0,159;

h
ol = 3,32; z NP = 7,59;

0,399 + 0,02 + 0,088 + 0,004 + 2,1 + 0,0064

do = 1t ot = 0,172;

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

MakcuManbHbIA CEKYHAHBIA pacXoj BOJbI HA PACYETHOM YUYaCTKE CETH (, JI/C:
q*°' =5x 0,245 X 5,49 = 6,72 n/c;
q" =5x0,159 x 3,32 = 2,64 1/c;
q° =5x%x0,172%x 5,49 =4,72 n/c.

YacoBoii pacxo BOAbI OTACIBHBIM Mpubopom ajist b1 B mienom:

ot _ 24952+ 10584 + 525 + 24,16 + 10584 + 40

dohr = 37193 13231 175 10302435283 05 L/ 20 2/4;

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

. _ 144047204314 4136847400 +1152 y
Qonr = =41 144+157+0228+37+192  >onV/%

BeposTHOCTb UCTOJIb30BaHUS CAHUTAPHO-TEXHUUECKUX MpubopoB jyis BII B miesioMm:

3600 x 0,133 x 0,245

Port = =50 = 0,66; af°' = 13,63; NP = 76,7;
. 3600 x 0,104 x 0,159 - -
= =0,51; aft = 11,46; NB. = 37,1;

hr = 117,2

. 3600x0,13x0,172

e 126,4 = 0,64; of, = 10,08; NP, = 74,5.

MaxkcuMalibHbII YaCOBOM pacXo/i BOJBI HA PACYETHOM YYACTKE CETH:
qi"rt = 0,005 x 179,0 x 19,77 = 17,7 m3 /4,

q'. = 0,005x117,2 x 10,1 = 9,9 M3 /4,
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qhy = 0,005 x 126,4 X 19,31 = 12,2 m3 /u.
CyTOYHBIN pacxo/ BOAbI, HA X034HCTBCHHO-IIUTHEBLIE HYKABI I 31aHUs:

15xX626+8x120+2x 1426+ 20 X6 +12X 4752+ 15%x10 _

tot _

max = 1000
= 70,5 m3/cyT,
h 51%x626+2,6%x120+08x%x 1426+68Xx 6+ 3,4%x 4752+ 5,1x%x 10
Qmax - 1000
= 20,9 m3/cyT,
c 99Xx626+56x120+1,2x%x 1426+ 13,2%X6+8,6x4752+9,9 x 10
max = 1000
= 49,6 Mm3/cyT.

Cpennuii 4acoBOM pacxoa BOJBI ISl 3/IaHUSL B LIETIOM:

w939 096 285 012 570 015 "
W=7 " "2 T2 T2 TT12 7Y ’
h_319 029 114 004 161 005 y
=TT T2 T2 Tz T T M
. _62 067 171 008 409 01 _ .
U=t Tttt t At/

PacueTHble pacxoapl BOJABl MPUBOIAATCS B CBOAHON TAOMMIE BOAOMNOTPEOICHHS MO
npUMeEpy TaOJIHIl B pa3jieiax BBIIIIE.

Pacxon Teruia st HarpeBa ropsueit Boabl, KBT:
B TEUEHUE CPETHETO Yaca;
Qh =1,16 x 1,7 x (65 — 5) + 137,8 = 256,2 KBT;
B TEUEHHUE Yaca MAKCUMAJIbHOTO MOTPEONCHU S TOpAYCii BOJIbI:
Q. =116 x 9,9 x (65 —5) + 137,8 = 826,8 KkBT.

5.4 Ilpumep BbINOJHEHHS pacyeTa pacxoja BojaonoTped/ieHUst IS
TOProBOro HeHTpa

Hcxoanble faHHBIC 715 pacyeTa.
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Toproeeiil nentp (manee TI[) pacmoyioKeH BO 2-M CTPOMTENBbHO-KIMMATUYECKOM
paioHe.

OO6mras miowmans apyxaTaxkHoro TII cocraenser 11700 Mz, 3 Kotopoi 6200 M —
TOProBas IJIoMAab.

Bonponorpeburenu:

OO6cnysxuBaromuii mepconan TL, yen — 20, konuuecTBO NPUOOPOB: 2 YMBIBAJIbHUKA,
2 YHUTAa3Q,

MarasiH npoaoBONECTBEHAbIH 500 M° — 25 COTPYAHHKOB, KONWYECTBO IIPHGOPOB: 2
VMBIBAILHUKA, 2 YHUTA3Q,

MarasuHbl pa3IMYHOr0 HA3HAYEHUS], HEMPOAOBOJIBCTBCHHBIC 4000 Mz, yen — 200,
KOJIMYECTBO CAHUTAPHBIX Y3JI0B 8, B KQKAOM CAHUTAPHOM Y3JI€ YCTAHOBJICHO: | YMBIBAJILHUK
u 1 yHuras.

Kunorearp: 3 3ama nmo 110 mocamounbix mect. CaHWUTApHBIC Y3JIbI, MYXKCKOH: 5
yHUTa30B, 10 nuccyapoB, 6 yMBIBaJIbHUKOB, )KEHCKHii: 10 YHUTA30B, 6 YMBIBAIbBHUKOB.

Kade npu xuHorearpe: 100 mect. Texnonoruueckas 3oHa: 30 mpubopos, 28 s
ropsiueii Boasl. Tpu CaHUTAPHBIX Y3714 Wls [epcoHaa 2 ayuia, 4 yHuTasa, 2 yMbIBAIBHUKA.

®yn-kopt 200 M* (5 npeanpustuit) — 300 mocago4yHBIX MecT. TexHomormveckas
30Ha: 75 npudopoB 70 1jist TOPSYCH BOABL.

Pecropan: 2 no 250 M* — mo 80 mecT, Bcero 160 MOCATOYHBIX MeECT.

Texnonoruueckas 30Ha: 30 mpubopos, 28 mis ropsucit Boabl. CaHUTAPHBIC Y37bl AJIs
nepconana: 2 nayina, 4 yaurasza, 2 ymbiBaibHUKA. CaHUTApHBIE Y3JIbl JJIA MOCETUTENCH: 4
VHHUTAa3a, 4 yMBIBATbHHUKA.

MakcumanbHOe KOIu4ecTBO nocetutesicid B T — 2066 uen. CanuTapHbIe y3Ibl 114
NOCETUTENCH: MYXCKHUE 00IIIee€ KOJIMYECTBO CAHUTAPHBIX MPUOOpoB 84 nist ropsiucii Boab! 24
IIT., YKEHCKUE: 00IIIee KOJTUUECTBO 64 i1 ropsueii Boabl, T — 24,
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Tabnumna 8 — Xapakrepuctuka notpeOUTENci, 0OCIy)KMBACMBIX CUCTEMAMH XOJIOAHOTO,
ropsiuero BOJOCHAOKEHHS U KaHAIM3AIUH, PACCYUTHIBACMOTO 3/1aHUs

Hopwma pacxona Bojer, 1 PacXoL BOLL
B CYTKH CO CPEJIHUM 32 B Yac HanOOJBIIEr0 —. o1vI1[ n/éu()n )
> ToJi BOAOIOTpeOIeHIEM BOROIOTPEOIECHUS PHOOPOM,
=
E pha]
= v 9 @) w L O o
28 | BB g | B8]z :
I 1] | | o
. |EElig| t | £ 5|t | 2| &3 :
5 &l B3 8 8 g g & g8 =i E
> |Sg| =8| E| B |=2| B| B 25|
IToTpeGurenu & 28| g2 = ’§ 5 2 = ’§ E 2 a
z 22| g = = | g & 5 g 5
~ A & & o 8 & o S 3
=S - ~ —~ ~
1 .
S &
g c 4h
2 tot h h tot h h 5 o, 40,
(e} 0 ’ [
= Qum | Qum | Qum | Qrrw | 9hru | Dhru ( tot (qO,hr)J
q0,hr h
q0,nr
1 2 3 4 5 6 7 8 9 10 11
9 AMUHUCTpPaTHBHBIE 3IaHHs 1 paGotHuK 1,2 15 5,1 6 4 1,7 2 0,14 (80) 0,1 (60)
10 Ipempusatis oOIeCTBEHHOTO IMTaHIA
¢ TIPHrOTOBJICHUEM [THIIH 1 6mozo 1 12 34 4 12 34 4 | 03300) | 0,200
peanuzyeMoli B 00eIeHHOM 3ale
¢ IIPAr OTOB/ICHIICM IHILH 1 6mono 1 10 2,6 3 10 2,6 3| 0,3(300) | 02(200)
[poaBaeMoll Ha IOM
11 Mara3ussr
1 paBoTHuK
IIponoBonmbcTBeHHEIE (Ge3 B CMCHY Ui
POl 20 ° 1,1 30 10,2 12 4 1,7 2 0,3 (300) | 0,2(200)
XONOAWIBHBIX YCTaHOBOK)
TOPrOBOTO
3a7a
[IpOMTOBApHBIE 1 gf\fgym 1] 20 | 68 8 4 1,7 | 2 | 01480 | 0,160
15 KuHoTeaTpbl, TeaTpl, KIyOBl K JOCYTOBO-pasBileKaTeNbHbIe YUPEKICHUS:
UL 3pUTeneit 1 yenoBex 1 8 2.6 3 0,9 0,3 0,36 0,14 (80) 0,1 (50)

OC HTHU "Texokenept”

Jlia pacuera pacxoJ0B BOJbl B TOPrOBOM MPEANPUITAN HEOOXOMMO UCHOIb30BaTh
AJITOPUTMBIL, U3JI0’KEHHBIC B TIPEIBLAYIINX PA3JeIax.

Pesynbrarel pacyera qist TL B uenom.

CeKkyHaHBIA pacxoa BOJbL, BOAOPa30OpHOM apMaTypoil (MpuOOPOM), OTHECEHHBINA K
OJIHOMY MPUOOPY AJI pa3TuUHbIX TPUOOPOB, IS 3/1aHUS B TIEJIOM, JI/C:

qtet = 0,226, 1/c; z NPt = 62,2; atot = 12,06;
qh = 0,144,11/C;Z NP! = 19,95; o = 6,88;

qs = 0,161,a/c; Z NP =42,72; a¢ = 11,69.
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MakcumaibHblid CeKYHIHBIA pacxoa cety mist T1I B menom, Ji/c:

Q™" =5 x 0,226 x 12,06 = 13,64 11/c,
qQ" =5x 0,144 x 6,88 = 4,97 1/c,
qQ° =5x0,161x 11,69 = 9,42 1/c.

YacoBoii pacxoj BOIbI OTAECTBHBIM MPUOOPOM ISt 3aHUS B IIEJIOM:
Qotr = 167,98, 1/4; z NPt = 196,67; oo = 47,69;

Qo e = 127,58, ﬂ/q;z NPM =98,71; all. = 25,61;

Q5 nr = 105,18, n/q;z NPS. = 177,61; of,. = 43,41.

MakcuMalibHbIil YaCOBOM pacXo/i BOJBL

qiot = 0,005 X 167,98 X 47,69 = 40,06 m3/4;
ql. = 0,005 x 127,58 x 25,61 = 27,69 M3 /4;

qpy = 0,005 X 105,18 X 43,41 = 13,46 M3 /4.
CyTOuHBII pacxo BOJABL, HA XO3SMCTBEHHO-IIUTHEBBIE HYKABI /IS 3TAHUS:
Q"' = 62,2, M3 /cyT;

Q" =195 m3/cyT;

Q¢ =42,7,mM3/cyT.

Cpennuii 4acoBOM pacxod BOABL JUISl 3aHUS B IIETIOM:
gt = 4,44 M3 /4,

qh = 1,39 mM3/y,

qt = 3,05 mM3/u.

PacueTHble pacxombl BOJABI MPUBOJAATCS B CBOAHOW TAOMMIE BOAONOTPEOIEHUS MO
npuMepy TaOJHIl B pa3jieiax BbILIE.

Pacxon Tenna asis Harpesa ropsiueii Boapl, KBT:

B TCUCHHUC CPCAHCTO Yaca
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QM = 1,16 x 1,39 x (65 — 5) + 185,4 = 282,2 KBT,
B TEYCHHE Yaca MAKCHMAJILHOTO MOTPEOJICHUS TOPSIUEiH BOIbL
QM =1,16 X 27,69 x (65 — 5) + 185,4 = 2112,6, kBT.

5.5 Ilpumep BBINOJHECHHA PACYETA Ppacxoga BOJAONOTPeOJICHUS s
CIIOPTHBHOI0 KOMILJIEKCA

Hcxoanble nanHble s pacyeTa.

CHopTUBHO-03I0POBUTEIbHBIA KOMILIEKC 00mel momaapo 20190 M>. B 3nanun
pacnoJioKeHbl MEIUIMHCKUN KaOuHeT, Kade, OacceiiH. OOBEKT pacmojokKeH BO 2-M
CTPOUTEIBHO-KIIMMATHYECKOM palOHE.

CoctaB TOMEIIEHHHA M KOJMYECTBO NOTPEOUTENEH M KOJIMYECTBO CAHUTAPHO-
TEXHUYECKHAX MPUOOPOB.

MemunuHckuit kaOuHer — 1 COTPYAHMK, AL XOJOJHOM M ropsyeil Boabl 1
YMBbIBATIbHUK.

OOcnyxxuBaromuii nepcoHan 20 4YenoBEK, CAHUTAPHBIA y3en Jyis MepcoHana
MY>KCKO#, )KeHCKUH, 2 yMBIBAJIbHKKA, 2 YHUTAa3a, 1 muccyap.

MakcuManbHOE KOJIHYeCTBO noceTuteiicii — 200 destoBek

CaHy3nbl IPH PA3ACBATKAX U CAYHAX, CAHUTAPHBIC Y3JIbI ISl TOCETUTENCH MYKCKHUE!
2 yMbIBJIbHKKA, 2 YHUTA3a, 2 nuccyapa. CaHuTapHbIE Y3Jibl JUIS TOCETUTENCH JKEHCKUE: 2
YMBIBAIbHUKA, 2 YHATA3A.

Cany3nel ans CHOPT3AIOB MYXKCKue: 4 ymbiBanbHUKA, 4 yHWTa3a, 4 muccyapa,
JKEHCKHE: 4 yMBIBAIBHUKA, 4 yHUTA3A.

JlyLIeBbl€ CETKH, 00IEE KOTMYECTBO, T — 12.
Kade, 12 nocamoyHbIx MECT, IJisi XOJIOAHON U ropsiueidi BOAbI 3 MOMKH.
Ha texHomornueckue Hy>xabl 6acceiina, ji/c — 2.

Bpewms paGotsl kommuiekca 14 yacos.
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Tabnmuna 9 — XapaktepucThka MoTpeOMTENeil, 00CITYKMBACMbIX CUCTEMAMH XOJIOJHOTO,
ropsiuero BOJOCHA0KEHHS U KaHAJIM3AIUH, PACCUYMTHIBACMOTO 3/1aHuUs

Hopwma pacxojia BoJpl, 1 Pacxo 1 BOJIbI
B CYTKH CO CPE/IHUM 34 B Yac HauGOJIBITIEro
npuGopom, 11/c (J/)
> T0J] BOZIoNoTpedIIeHeM BOJIONOTpeOIICHNS
S
= =
Tele |2 lole | 22| = :
REl: | B B le |8 B = 5
& )% S 4 *ill» S = 4 ‘illa = 2
s JEE|ER| B | & | E%| & | | 22 s
: |Eg|=%| E| B |ag| Bl E| B2 | :
INoTpeSurenu § 2E| g2 o 3 5 o N s E = S
z 22| g 2 5 | & g | & =
§ & E O =% = O =% & O =
o @) ﬁ = @] £ ot O o
+ .
5 &
g h
& gLot 46, 90>
S tot h h tot h h o > c
= qu?m qu,m qu,m qhg,u th,u th,u tot (qO,hr)'
(qO,hr h
qO,hr
1 2 3 4 5 6 7 8 9 10 11
6 OU3KYIBTYPHO - 0370 POBUTENLHEIE YUPSKICHUS
CO CTOJIOBBIMM Ha
niony pabprkarax, 6e3 CTUPKHI 1 mMecTo 1,15 60 25,5 30 10 38 4,5 0,3(300) | 0,2(200)
OeIbs
9 AMUHVICTpaTUBHEBIE 3/IaHIST 1 paGoTHUK 1,2 15 5,1 6 4 1,7 2 0,14 (80) 0,1 (60)
10 TlpemmpusTyst 0OMieCTBEHHOTO IIMTaHUT
T'7ie IIPUTOTOBJICHHE ITUITTU He
npeycMoTpeHo (OyQeTsL, 1 6mono 1 2 0,8 1 2 0.8 1 0,3 (300) | 0,2(200)
GyTepOpoJHEIE U T.11.)
17 IlnaBarenpHble GaccelHEL
%
" BMECTUMOCTHU
TIOTIONHEeHHe GacceliHa ., 1 10 - - - - - - -
OacceliHa B
CYTKHU

PacueTHbie JaHHBIC TSl OTACTBHBIX TOTPeOUTENEH, pacueT BEPOSTHOCTEH:

BeposTHOCT ACHCTBUS CAHUTAPHO-TEXHUYECKUX MPUOOPOB MPH  OJMHAKOBBIX
BOJIONOTPEOUTENSAX B 31AHUM (3AAHUSIX ) HJIU COOPY>KEHUU (COOPYIKEHUSX ).

AJISL oﬁcnymnBamu{ero nepCcoHAI H MEAUIMUHCKOTO paﬁoTHmca

ptot — 4 x21 = 0,028; NPt =0,17;
3600 X 0,14 x6 ' s
ho b7 %21 = 0,033; NP" = 0,1;
T 3600x01x3 7 R
pc = 2,3 X 21 = 0,022; NP¢ = 0,13;
T 3600x01x6 7 oo
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3600 x 0,041 x 0,14

plot — = = 0,258; NP = 6 x 0,258 = 1,55;
. 3600 x 0,039 x 0,1 .
ph = n = 0,234; NP = 3 x 0,234 = 0,702;
3600 x 0,037 x 0,1
< = n =0,222; NP5, = 6 % 0,222 = 1,332;

JJISI MOCeTUuTe 1eH

10 x 200

tot — — . tot — .
p 3600 X 03 X 43 0,043; NP 1,85;
ph = 38 x200 0,042: NPh = 1,06;
T 3600x02x%x25 I
pc = 62 x200 _ 0,04; NP® = 1,72;
T 3600%x02x%x43 I
wr 3600 % 0,043 x 0,3 ot
pot = 200 = 0,1548; NB" = 43 x 0,1548 = 6,66;
. 3600 % 0,042 x 0,2 N
P = 500 = 0,1512; NBY = 25 x 0,1512 = 3,78;
. 3600x0,04x0,2 .
< = =0,211; NPS. =43 x 0,211 = 6,192;
200
s Kage
2 X(2,2%x12x%2)
tot — — . tot — .
p 3600 X 0.3 % 3 0,033; NP 0,1;
h___ 08 X353 = 0,02; NP" = 0,06;
T 3600%x02x3 I
pc = 12 %53 0,029; NP¢ = 0,09;
T 3600x02x3 77 oo
wr 3600 % 0,041 % 0,3 ot
pot = = 0,155; NP!°' = 3 x 0,155 = 0,464;
300
. 3600 % 0,039 x 0,2 N
ph = = 0,14; NP =3 x 0,14 = 0,421;

hr 200
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. 3600x0,037 X 0,2
hr = 200

= 0,133; NB;, =3 % 0,133 = 0,3996.
BeposTHOCTE NEHCTBUS CAHMTAPHO-TEXHUYECKUX NPUOOPOB Ui CHOPTHUBHOTO

KOMILJIEKCA NP Pa3HBIX BOJONOTPEOUTENSAX

o _ 017 +185+01

h
= 0,041, Z NP =1,22; ol = 1,081;

6 +43 + 3
h—0’1+1’06+0’06—0039-ZNPC—194- c=1,412;
T 342543 7 T E AR
. 013+1,72+0,09 tot tot
_ =0,037;ZNP — 2,13; at°t = 1,492,
6+ 43 + 3

CekyHOHBIH pacxoa BOABI Ui 3/[aHHAS B IIEJIOM, BOJOPa30OpHON apmaTypoi,
OTHECCHHBIH K OJTHOMY MTPUOOPY:

0,17x0,14+1,85%x0,3+0,1x%x0,3

tot __ e .
Qo = 213 0,29;
h 01x01+106x02+006x02 0192
qO - 1,22 - ’ ’

0,13 X 0,1+ 1,72 X 0,2 + 0,09 X 0,2
qo = Toa =0,193.

MaxkcuMalIbHBIM CEKYHIHBIN PacX0/1 BOABI i CIIOPTUBHOTO KOMILJIEKCA!
q°'=5x0,29 x 1,492 = 2,14 n/c,
q" =5x0,192 % 1,081 = 1,04 a/c,
q° =5x0,193 x 1,412 = 1,36 a1 /c,

YacoBoii pacxo BOJbI OTACIBHBIM TPAOOPOM ISl CIOPTUBHOTO KOMILIEKCA:

1,55 x 80 + 6,66 x 300 4+ 0,464 x 300

tot _ = 260,7 1/4:
Qohr 155 + 6,66 + 0,464 TRUAY

n 070260 +378x 200 +0421x200 ,
Qonr = 0,702 + 3,78 + 0,421 = SIS

. _1332X60+6192x200+03996%200 ,
Qonr = 1332+ 6,192 + 0,3996 = HORLA

BeposTHOCTE MCNONB30BAHUST CAHUTAPHO-TEXHUUYECKUX MPUOOPOB AJIsi CHOPTHUBHOTO
KOMIUIEKCA!
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OC HTHU "Texokenept”

3600 Ptot gfot 3600 x0,041 x0,29

pot = = 0,164;
hr qe, 260,7 Y
o' = 3,47; NPt = 52 x 0,48 = 8,54;

. 3600P"gh 3600 % 0,039 x 0,192

hr = h - 179,96 =015

qO,hr !
ol = 2,27; NP =31 % 0,528 = 4,64;
3600 P€q5 3600 x 0,037 X 0,193
¢ = = = 0,143;

Fhr = a5 176,47
ap, = 3,0; NBS, =52x%x 0,515 = 7,45.
MakcruMaJIbHBIN 9aCOBOM PacxXoa BOJABI JUIS 3/IaHUS
qio = 0,005 X 260,7 X 3,47 = 4,5,m3/4;

qﬂr = 0,005 X 179,96 X 2,27 = 2,04,m3/4;

qhr = 0,005 X 176,47 X 3,0 = 2,65, m3 /4.

CyTOuHbBIN pacxo BOABI IS 3IAHUS

_ 15%x21+60x 200+ 10 x53

Q'°t = 1000 = 12,8 M3/cyT;
p _ 91x21+255x%x200+2,6X53 3

Q¥ = 1000 =53 M°/cyT;
¢ 99X%X21+345%x200+ 7,4 %53 3

Q" = = 7,5 m?/cyT.

1000

PacueT pacxo0B BOABI HA TYIIEBBIE HYK/IBIL:

CeKkyHIHbIH pacxo1 BOJbI HA AYIIEBBIE, JI/C:
q = Mydo;

rae:
M}, — KOJTMYECTBO JECHCTBYIOIIMX OJJTHOBPEMEHHO OYILIEH, 1T,
q°'=12x0,2 = 6,0 1/c;
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OC HTHU "Texokenept”

q" =12x0,14 = 1,68 1/c;
q° =12x0,14 = 1,68 1/c.

HacoBoi pacxo BOABI HA AYLIEBBIE HYXKbI, M/

Ahr = Mydo hr;
qtet = 12 x 500 = 6,0 M3 /y;
ql. =12 x 229,5 = 3,24 M% /y;
qs,. = 12 x 270,5 = 2,76 M3 /u.
CyTouHBI# Pacxo/ BOABI HA TYIIEBBIC HY KB, M/ CYT:
Q= M,qum
Q™' =12 x 500 = 6,0, M3 /cyT;
QM =12 x229,5 = 3,24, M3 /cyT;
Q¢ =12x270,5= 2,76, M3 /cyT.

MakcumManbHbIe PACUETHBIE PACXOABI BOJBI Il CIIOPTUBHOIO KOMIUIEKCA C YYETOM
QYLIEBBIX PACXOJI0B:

q°t = 2,14 + 6,0 = 8,16 11/c;

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

qQ° =1,36 + 1,68+ 0,2 = 3,24 5/c;
qiot = 4,5+ 6,0 = 10,5 M3/y;

qh. = 2,04 + 3,24 = 5,28 m3/y;
Q5. = 2,65+ 2,76 = 5,41 m3/g;
Q™" =12,8+6,0 = 18,8 m*/cyT;
Q" =53+ 3,24 = 8,54 m3/cyT;
Q° =7542,76 =10,26 mM>/cyr.

Cpennuii 4acoBOH pacxon BObI 3a NEPUO, (CYTKH, CMEHA ) BOAOMOTPEOICHUS:
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OC HTHU "Texokenept”

18,8
tot _ o 3 .
QF' =7 = 134 M/4;
8,54
h _ 290 3 /y -
1026 o)
dr =5 = 073 m7/x.

Pacxon tenna asis HarpeBa ropsiyei BOJBI HA HYJKIBI FOPSYEro BOJOCHAOKECHHS C
Y4E€TOM TEIUIOBBIX MOTEPh MOJAOIIUX U MAPKYJISIIUOHHBIX TPYOOIPOBOAOB U 000PYA0BaHUS
(MOJIOTEHIIECYIIUTENEH, BOIONOIOTpEBATENeH u ap. ), KBT:

B TCUCHHUC CPCAHCTO Yaca
Q =1,16 x 0,61 x (65 — 5) + 55,0 = 97,5, kBT;
B TCUCHUC YaCa MAaKCUMAJIBHOI'O HOTpe6JIeHI/I$I FOqueﬁ BObI
QR =1,16 x 5,28 X (65— 5) + 55,0 = 422,5, kBT.
PacueTHbIE maHHBIE O PACX0JaM MPUBOAATCS B CBOAHON TabmuIIE.

5.6 Ilpumep BbINOJIHEHHSA pacueTa pacxoaa BOIONOTped/eHus AJs
NPOMBITIIJIEHHOTO TIpeANPUATHS

Hcxomnbie naguble Ojisd pacuera:
OOBEKT pacroIOkKeH BO 2-M CTPOUTENBHO-KIMMATAYECKOM paiioHe.

KonuuecTtBo pabOTHMKOB Ha mpeanpusatud, 4deil. — 580, U3 HUX B MAKCUMAIbHYIO
cMeHy pabotaet, yen. — 200.

KosmuecTBO CMEH HA PEANPUATUHN — 3.

AJIMAHUCTPATUBHBIN nepcoHal, yesl — 50, U3 HUX B MAaKCUMAJIBHYIO CMEHY paldoTacT,
yen — 20.

Cormacio CIT 44.13330. Bcero yCTaHOBJICHO CaHTEXNPUOOPOB B HauOOJIEe
MHOI'OYMCIEHHOW cMeHe — u3 pacuera 10 >xenmuH Ha 1 yHuTas, 1 pakoBuny u 10 My»x4uH
Ha 1 yHutas, 1 nuccyap, 1 pakoBuHy.

B canuTapHbIxX y3nax ajas My>K4dH 33 [T.
B caHuTapHbIX y3/1ax Aj1s )KEHIUH 22 IIIT.

KonnuecTBO AymeBrIX CETOK. 1 mymeBas ceTka Ha 15 dYen, pacyeTHOE Bpems
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JNEACTBHS QYIIEBBIX MOCHE KKA0H CMEHBL: 45 MUHYT. B CaHUTApHBIX y37ax [Uisl MY>KYHH 8
mT. B cCaHUTApHBIX y3J1ax sl )KEHIIUH 8 1IIT.

B 31aHMM aIMUHUCTPATUBHO-OBITOBOTO KOPITyCa BCErO YCTAHOBIEHO 55 CAaHUTAPHBIX
npuOOPOB, U3 HUX ISl AAMUHUCTPATUBHBIX PaOOTHUKOB — 5 WIT., s mpom3BoacTea — 50
IIT., AYIIEBBIX CETOK — 16.

XapakrepucTuka notpedurtencii, 00Cny KUBAEMbIX CUCTEMAaMHU XOJIOAHOTO, TOPSYEro
BOJOCHAOKEHUS U KAHAIM3ALMKM PACCUATHIBACMOIO 31aHus, MpuBeaeHa B Tabmmue 10.

Tabnuma 10 — XapakrepucTrka noTpeduTeneii, 00CIy>KMBAEMbIX CUCTEMAMH XOJIOAHOTO,
ropsSiYero BOJOCHAOKECHUS U KaHAIM3AI[UH, PACCUNTHIBACMOTO 3IaHUS

Hopwma pacxoma BoapL 1
Pacxoj Boab1
B CYTKH CO CPEJIHHM 33 B ac HanOOIBIIETO
puGopom, I/ (/1)
Z T0J| BOJIONIOTPEOIICHUEM BOJIOIIOTPEONEHUS
=
= Q @] @] ) O] @) = B
28| 5 3 o | B 0 @ = &
T = Al v = N4 e S &
= 9 —_ o Al — 4 ! g 2
. |$512%| 5| 2|25 22| f1 | =
2 |fg|=8| E| B SE|E| B B2 | 2
TTotpeSurema § S22 58 5 B x 2 5 B ’E 2 S
2 22| g 2 & | g = | E =
< SE| & a, o o) & = B =
3 S @) ﬁ — o ﬁ — O <
1 -
§ 2
h
é qtot qg 290
tot h h tot h h 0 c
= qu,om qu,m Qum qhg,u th,u th,u tot (qO,hr)J
(qO,hr h
qo,nr
1 2 3 4 5 6 7 8 9 10 11
9 AnMUHVICTpaTUBHEIE 3/AHUS 1 paGoTrix | 12 15 5,1 6 4 1,7 2 0,14 (80) 0,1 (60)
20 Ilpon3BoACTBEHHEIE LIEXM:
OGBIHEIE R ERTH Y 9,4 11 9,4 37 | 44 | 0,1460) | 0,1(40)
CMEHY
21 JlymieBble B OBITOBBIX 1 xymeBas
TIOMENIEHISIX IPOMBIIUICHHBIX CeTKa B 1,1 500 229.5 270 500 2295 | 270 0,2 (500) | 0,14 (270)
TIpEUIPUITHI CMEHY

OC HTHU "Texokenept”

BeposTHOCT AEHCTBUS CAHUTAPHO-TEXHUYECKUX MPUOOPOB NPH  OJMHAKOBBIX
BOAOMOTPEOUTENSAX B 3AaHWMM (3MAHUSAX) WM COOPYKCHMH (COOPY>KEHUWSX) s
IPOM3BOICTBEHHOIO 1[€XA!

— th,uU_
3600 q,
94 x 200
Nptot = — =3,73; a'°t = 2,11;
3600 x 014 0 ¢ -
NPh—3’7X200—206- h =1 46;
T3600x01 Y T Y
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OC HTHU "Texokenept”

5,7 x 200
= =3,17; a° = 1,91.

NP¢ = —no—— =
3600 x 0,1

MakcuMasibHbI CeKYHIHBIM pacxoJ BOAbI HA PAcYETHOM YYacTKE CETH, Uis
MPOU3BOJICTBEHHOTO 1I€XA!

JI

q°'=5%x0,14x2,11 = 1,48 =
h JI
q" =5x0,1x1,46 =0,73 =
JI
q° =5x0,1x1,91=0,96 -

BeposTHOCT ACHCTBUS CAHUTAPHO-TEXHHYECKUX MPUOOPOB MPH  OJMHAKOBBIX
BOAOMOTPEOUTENSAX B 3AAHUAMN I A IMUHUCTPATUBHOIO 3/1aHUS:

prot 4 X 20

_ . ytot _ .
= 3e00x 014 l& @ =04L

\ph = L7 X20

= - . h: N
3600 X 0.1 0,09; « 0,331;

2,3 X 20
NP¢ = m = 0,13,‘ of = 0,378.

MakcumanbeHbli CEKyHAHBIA pPacxol BOABI HA PACYETHOM YYACTKE CETH, A
AAMUHUCTPATUBHOTO 3JaHUS:

JI
tht = 5 X 0,14 X 0,4‘1 = 0;29 E:

h JI
q =5XO,1XO,331=0;17 E;

JI

qc =5 0,1 X 0,378 = 0,19 E

BeposTHOCTE AeCTBUS CAHUTAPHO-TEXHUYECKUX TPUOOPOB AJIs1 MPOU3BOICTBEHHOTO
Hexa W aJIMHHUCTPATMBHOIO 37aHUs MPU OTIMYAIONMXCA TPYMIAaxX BOAOMOTPEOMTENEH B
3/1aHUU (3aHKSIX) WM COOPY>KEHUU (COOPY>KEHHUSX ) PA3TUYHOTO HA3HAYCHHUS:

NP =Y NP ;
NPt = 3,73 + 0,16 = 3,89; o't = 2,174;

NPh =206+ 0,09 =2,15; ol = 1,5;
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OC HTHU "Texokenept”

NP¢ = 3,17+ 0,13 = 3,29; a° = 1,95.

CekyHaHbIli pacxon BOAbl (OOIMH, rOpsYed WM XOJOIHOW), BOAOPa30OPHOMN
apMarypoil (npuOOpOM), OTHECEHHBI K OJHOMY MNpPUOOPY NSl Pa3iMuYHBIX NPHOOPOB,
WCIOJIb3YEMBIX PA3HBIMU BOJAOIOTPEOUTENSIMHA :

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

tot _ )
do 3.89 = 0,14 n/c;
h 2,06 x0,14+0,09x0,1 B 0111'
qO - 2,15 — Y, ’
. 3,17x0,14+ 0,13 x0,1 _ 0111
do = 3.29 =0l

MakcumMaibHBIi CEKYHIHBIM pacxol BOJbI HA PACUYECTHOM YYACTKE CETU I
IIPOU3BOICTBEHHOTIO 1IEXA U 3 IMUHUCTPATUBHOTO 3aHUA:

tot __ — JI.
q —5><0,14><2,174—1,523,
h JI
q =5><0,1><1,5=0,75;;

JI
q° =5x%0,1%x1,95=0,98 .

YacoBoil pacxoa BOABI ISl TPYNINBl CAHUTAPHBIX MPUOOPOB, 3JaHMS B LEJIOM
(coopyxeHus), s HPOU3BOACTBEHHOTO I1€Xa M aIMUHHACTPATUBHOIO 3AaHUS JUIs
pa3NMYHBIX TPUOOPOB, OOCITY>KMBAKOIUX PA3HBIX BOJAOIOTPEOUTENCH

3,73 x 60+ 0,16 x 80

tot _ _ i

Qohr = 389 60,8 n1/4;

h _2,06><40+0,09><60_408 .

Qohr = 215 = 40,8 1/4;
3,17 x40+ 0,13 X 60

¢ = = 4‘0,8 fl/q.

qO,hl" 3,29

BepOHTHOCTB HCIIOJIb30BAHNA CAHHUTAPHO-TCXHHYCCKUX HpI/I60pOB HJid CUCTCMBI B
OCJIOM:

3600 NP
NP, = %o,
qO,hr
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OC HTHU "Texokenept”

3600 X 3,89 X 0,14
NPLot = 5 = 32,25; af°t =10,02;

_3600%x215x%0,1

h = 705 =19,97; o} = 6,89;
3600 X 3,29 X 0,1
P = 105 =29,03; of, = 9,21

. . 3
MakcuMasbHbIiA 4acoBO pacxoa BOAbLI HA paCYCTHOM yHaCTKC CCTH ¢, M / 4, CJICAYCT

ONpeaEsATh O GopmyJie:
qio = 0,005 x 60,8 X 10,02 = 3,05,m3/4;
qR. = 0,005 X 40,8 x 6,89 = 1,41, M3 /u;
qS,. = 0,005 x 40,8 x 9,21 = 1,88, M3 /u.

OnpeneneHne  pacxogoB  BOABL  HA  JAYLIEBHIE
PE A PUSTHSI.

CexyHIHBIA PacXo/] BOAbI HA AYIIEBHIE:

gt = M,qo = 16 X 0,2 = 3,2 n/c;
. JI
q" =16x 0,14 = 2,24 o

q° =16 x 0,14 = 2,24 n/c.
HacoBo# pacxo BOABI HA AYLIECBBIE HY Kb
Qior = Myqopr = 16 X 500 =8,0 m3/4;
Qe = Myqopr = 16 X 270 = 4,32 M3 /4;
Qhr = MzQonr = 16 X 230 = 3,68 m3/u.

CyTouHBI# pacxoj BOABI HA MPEATPUSITHN

_25><580+15><50

tot — 3 .
1000 = 15,3 m°/cyT;

9,4 x 580+ 5,1 x50
h _ @ ’ — 3 .

50

Pacxobl
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OC HTHU "Texokenept”

_ 15,6 x580+9,9 %50

c — 3
1000 = 9,5 M°/cyT.
CyTouHBIN pacxoJ BOABI HA JYUIEBHIC HYXABl MPOMBIIICHHOTO TPEINPUSITHS,
M°/CYT:;
_ MAHCMqu,m45 )
60 x 1000 ’

r'ac Ngy — KOJIMYCCTBO CMCH Ha IIPCAIIPUATHN, CM.

_16><3><500><45

tot _ 3 .
20000 = 18,0,m°/cyT;
h_16><3><270><45_972 5 .
- 60000 = e MO
C_16><3><230><45_83 5 ey s
- 60000 = O M/

OnpexneneHne pacxo0B BOAbI il HPEAMPUSATHS B LETIOM.

CexyHIHBIE PACXObI BOIBL:

J1
Q" =148 +3,2 =468 =
h J1
q" =073+224=294—;

¢ _ J1
q =096+ 2,24 =327, =

YacoBbi€ pacxo bl BOJIHL:

M3
Qi =3,05+8 = 11,05 —;

h M
Ohr = 1,41 + 4,32 = 5,73?,

¢ =188 _ M
Qfir = 1,88 +3,68 = 5,56 —.

CyTouHBIE PACXO/IbI BOJIBL:

Q™' = 15,3 + 18,0 = 23,3 M3/cyT;
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OC HTHU "Texokenept”

Q" =5,749,72 =154 mM3/cyT;
Q° =9,5+83 =178 m3/cyr.

Cpennuii 4acoBO# pacxon BObI 3a NEPUO (CYTKH, CMEHA) BOAONOTPEOIECHUS:

23,3
tot _ T 3 .
15,4
h _ -9 3 /y -
17,8

qy i = 0,74 m3/u.

Pacxon temna nnst HarpeBa ropsiycil BOJBI HA HYKIbl FOPSYErO BOJOCHAOXKEHHS C
YUETOM TEIUTOBBIX NOTEPh NOJAIOMMX U UMPKYJISIIMOHHBIX TPYOOIPOBOIOB U 000PY I0BAHUS
(MONOTEHITECYIUTENEH, BOIONoAorpeBareneii u ap.), kBT:

B TCUCHHUC CPCAHCTO Yaca
Qt = 1,16 g(th — t°) + Q" = 1,16 X 0,64 X (65 — 5) + 19,6 = 64,1 kBr;
B TCUCHHUC HaCca MAaKCUMAJILHOT'O HOTp€6JI€HI/I$I rop;meﬁ BOJEbI

QP = 1,16 g (t" — ) + Q" = 1,16 X 1,41 x (65— 5) + 19,6 = 117,7 KBr.

6 Ilpumep rHApABINYECKOT0 pacyera ceTeii BHYTPEHHEro
BOAONIPOBO/A.

BoaonpoBOgHYX0 CEThb PACCUMTHIBAIOT C IENBK  ONPEACICHUS JIUAMETPOB
BOJIOMTPOBOHBIX JIMHWI W TOTEPh HAMOpa B HEHM IS 3aJaHHBIX PACXOO0B BOJBI, a TaKXKE
apaMeTpOB HACOCHO-CHIIOBOTO 000PYAOBAHMS, 3aMIACHBIX U PETYIMPYIOLINX €MKOCTEIA.

OnTuMaabHOE 3HAYEHUE CKOPOCTH JUIsl pacueToB npuHumacetes: V = 0,8—1,2 m/c.
['ippaBnuuecKuil pacueT CeTU OCYIIECTBIISAIOT B CIIEIYIOMIEH [TOCIEI0BATEIbHOCTH!

— pa30MBaOT BETBH CUCTEMbI HA PACUYCTHBIC YYACTKH, IO MPUHITAIY OT MOAKIFOUCHHUS
K HACOCHOM CTAHIIMU 10 KOHEUHOTO MOJAKJII0YEHU S (CaHTeXpuOopa) KasKa0i BETKHU;

—  OHnpeacCiAr0T KOJINYCCTBO HpI/I60pOB Ha PacCUYCTHBIX VY4YaCTKax, PacCUCTHLIC
CCKYHIHBIC PACXOObI,

— T10 paC‘leTHBIM pacxo;;[aM 51 peKOMeHL[OBaHHBIM CKOpOCTHM onpez[enﬂ}oT I[I/IaMeTpBI
TpyO;
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OC HTHU "Texokenept”

— OmpenensoT mo (GopMyjaM THAPABAMKH WM MO TaONWIaM TOTEpPh Hamopa To
JUITMHE HA TPEHUE MPH JBWKECHUHU BOJBI B TPYOONPOBOJIE, HA MECTHBIC COTTPOTHUBIICHUS;

— UTOI'M paCuYCTOB 3aHOCATCA B CBOOHYIO Ta6n1/1uy.

Jlisa ympomieHuss padoThl MPH  BBIMTOJHEHWM THUAPABIMYECKOrO pacuera MOKHO
BOCIIOJIB30BaTbCs  TaOnumamMu A TUAPABIMYECKOrO  pacuera  TPyOONpPOBOMAOB,
NPUBEACHHBIMU B CTPOMTENBHBIX CIPABOYHHUKAX, TEXHUUYECKOM JTMTEPATYPE MPOU3BOUTENEH
TPyOONPOBOOB, COBPEMEHHBIMHU MPOTPAMMAaMHK JJIsi pacyeTa TPyOOMpOBOJOB, (PaCOHHBIX

W3JICIIAI 1 TIp.

6.1 Ilpumep ruapaB/IM4ecKOro pacyera cereii BHyTPeHHEro BOJAONPOBOAA.

[Tpumep pacuera TpyOonpoBoaa BeAeTCs coramacHo [1].

3amaHue: ONpeacnTh AMAMETPhl U MOTEPU JABJICHUS O JUIMHE 7Sl TPyOONpPOBOI0OB
XOJIOAHON ¥ TOPSTYE BOJIBL.

Hcxonnbie nanHbIe Ajisd pacuerTa:

JlimHa kaxnoro tpyoonposoaa L = 10,0 m.

PacueTHbI pacxox ropsiueit Boasl — 3,66 ji/c win 0,00366 m/c.
PacuetHslit pacxon xomoanoi Boasl — 3,16 n/c wim 0,00316 m/c.

MuHUMaIbHBIA AuaMeTp TpyOOmpoBOAA dpiy, M, IPH PACUETHOM CEKYHTHOM PacXoe
q, 1/c. 3agaeMcs HaYAIbHOM CKOPOCTHIO BOABI B TPyOe 1 m/cC.

Jliis TpyOOIpoBoOIa ropsyeii BOIBL:

4
dpin = ﬂ_?,i
e
q — pacxo BOJBIL, M.
V — CKOPOCTh BOJIbI B TPyO€E, M/C.
dpin = 4 X 009366 _ 0,0683, M 11 68,3 MM.

min 3,1415 x 1

PacuetHass cKOpocTb B TpyOONpOBOJIE € YYETOM YMEHBIICHUS JUaMeTpa
TpyOOIMpoBoaa 3a cueT KO3((PUIMEHTA SIKBUBAICHTHON 1IepoxoBaTocty — 0,13 MM
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OC HTHU "Texokenept”

B ndZ, ’
rae:
dsz — BHYTPEHHHIA TrUaMeTp TPYOBI, M.
4 x 0,00366

v = 1,03 Mm/c

~ 31415 x 0,067242

CornmacHo I'OCT 3262, 0ObIKHOBEHHBIE AMAMETPHl TPYOONPOBOAOB MPUHUMAKOTCS
st ropsiaeit Boasl Dy=65 mm, D,=75,5 My, d;=67,5 MM.

. vd
Yucino Pelinonbaca Re = %;

g 2
II€ V — KHHEMaTUUeCKas BI3KOCTh KUAKOCTH TIPH 3aJaHHON TeMIeparype, M~/c.

_ 1,03 x0,06724

Re = 0.0000004 = 173267.

Pacuer ko3 puureHTa ruIpaBIndeCcKOro TPCHHUS:

A 68\0%°
7\=0,11(d—BH+§) ;
rIe:
A — KO3((UIMEHT SKBUBAJICHTHON WIEPOXOBATOCTA BHYTPEHHEH MMOBEPXHOCTH
TPYyOBI, MM.

(0,00013 68 \%?%5

A=011x 0.0675 + 173267) = 0,0241.

Jlunelinbie MOTEpH AaBJICHUS MO JJIMHE B TPYOOTIPOBOAAX, M:

ho= 2 Lv?
= dpp2g’

r7e. g — YCKOpEHHe CBOOOTHOrO najcHus, 9,80665 m/c2

10 x 1,032

= 0,0241 X o774 < 2 x 9.80665 ~ 10 M

Pacuer ans TpyOonpoBoaa X0N0AHOM BOABI:
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OC HTHU "Texokenept”

4 x 0,00316
dipmin = 31415 x 1 = 0,0634 M unu 63,4 MM;

___4x000316 _ ..M
V= 31415 x 0067242 °° ¢
Re = 289X006724 _ 39g97:

0,0000015

000013 | 68 925 .
A=011x (0,0675 T 39892) = 0,027,

h; = 0,027 X 10 x 0,89° =0,16
1= 0,06724 X 2 X 9,80665 > ™"

6.2 Ilpumep pacuyera mnorepb Hamopa B  (PACOHHBIX  M3ACIMSIX
TPYOONIPOBO/IHOI CHCTEMBIL.

Hcxonnbie nanHble Ajis pacyera:

[loTrepy Hamopa Ha MECTHBIX COMPOTUBICHUSAX Ui TpPOWHMKA Ha pa3acicHHE
MOTOKOB. Pacxoj]] B TPOWHUKE MPSMOro MPOTOKa HAa BHIMYCKE U3 TpoiHMKa qr=0,51 1i/c,
ckopocTh v;=0,9 M/c, pacxoa Ha OTBETBJCHUE (,=0,24 1n1/c, v,=1,26 M/c. CpenHss CKOPOCTh
3a MECTHBIM CONPOTHMBICHUEM TpOHHUKA V,=(0,9+1,26)2=1,08 wm/c. B mnpumepe
Kod(uumeHT onpenensercs MO PACYETHON MNPOTrpaMMe OJHOTO W3 MPOU3BOIUTEINECH
=1,031.

[ToTepu Hamopa Ha MECTHBIE COITPOTUBIICHUS, M:
2
VC
_ P,
hM - ZE_ ’
2g

TIe:

& — Oe3pa3MepHblil KOA(PPUIIMEHT MECTHOTO COMPOTHUBIICHUS SJIEMEHTOB CUCTEMBI
(MOBOPOTOB, TPOMHUKOB U T.1.). Koaddurment  onpenensercs npy NOMOIU TEXHUUECKON
JUTEPATYPBI MPOU3BOIUTENCH, TEXHUUECKUX CITPABOYHMKOB, PACUETHBIX TPOrPAMM,

V — CPEAHSISl CKOPOCTh TOTOKA BOJIBI, M/C.

2

7% 980665 0oL M

h, = Vgp = 1,031
— — = X

I[J'IH TpOﬁHHKOB CO CMCHICHUCM IIOTOKOB, OTBOAOB M T.A. HOTCPH HAllOpa HA MCCTHLIC
COIIPOTHUBJICHUA PaCCHUTHIBAIOTCS aHAJIOTMYHO IIPUMECDY.
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6.3 Ilpumep pacuera moJIOTCHUECYLINTEIA

Hcxonnbie nanHbie Ajis pacuera:

ITo 3apmannro B cucteme ['BC uCnoyib3yrOTCS MOJOTEHIECYIIUTENNA C NEPEMBIYKAMHU
(pucyHok 1), quaMeTp mepeMblukd 15 MM, AuaMmerp mojioTeHrecymmrens 25 mm. Pacxon
ropsueil BoAbl 4depe3 mnosjoreHnecymuTens 0,58 isi/c. Heo0Xxoammo OmpenenuTs NOTEPo

AABJICHHUC B IIOJIOTCHICCYLIUTCIIC.

a=058n/¢c

v=102m/c
500

375

HanpaBaenye romoka

_— = S

15
S| N r &
L~ ~t
L5

\S

)

< [
\ Hanpabaerue nomoka

Pucynok 1 — CxeMa mojoTEHUECY IUTEIS

Pacnpenenenne  pacxogoB  MEXAy TEPEMBIYKOM W MOJOTEHIIECYLIUTENEM,
POM3BOIUTCS IO COOJIIOICHUS] PABEHCTBA MOTEPh JABJICHUSI MEXKIY JTAHHBIMU 3JIEMEHTaMMU.

B maHHOM nmpumepe pacxoa pacupeeamics CICAYIOIUM 00pa3oM, 4epe3 MEPEMbIUKY
pacxong cocraiser 38,5%, oato0 0,223  g/c, pacxod uYEpe3 OCHOBHYID  4acTh

nonoreHnecymmrens 61,5%, aro 0,357 s/c.

Pacuer NMHERHBIX TOTEPh YEPE3 NEPEMBIUKY

__4x0000223

V= 31415 x 0016442~ VOO M/G

ho LO5X001644
©=70,0000004 3

A= 011 x (200013 68 )0'25 = 0,0343
- (0,01644 4323643) 0%
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JIuHelHbIE MOTEPH JaBICHUS Yepe3 nepemMbluky miuHoi 0,424 m:

0,424 x 1,052

hy = 0,0343 X o e ta x 2 x 9.80665 ~ 0> M

JIunelinple TOTEPU NABIEHUS Y€PE3 OCHOBHYIO YACTh IMOJIOTEHIECYILIMTENS MPIMBIX
YYaCTKOB:

h; = 0,0312 X 1,125 x 0,637 = 0,027 M;
1= 0,0268 X 2 x 980665 <™
OTBOA0OB
0,632
h, = 0,62 X = 0,013, M;

2 X 9,80665

LIAPOBBIX KPAHOB

h, = (3’6q)2 = (3’6 - 0’357)2 = 0,001, 6ap = 0,011
M KVS - 39 — Y, [ ap — Y, ;M;

rae Kys — mpormyckHas ciocoOHOCTh KJIanaHa 1o nacropTy, Mpu AaBiaeHuu 1 Oap, M/
Cymmapssie notepu coctapat 0,05 m.

HOTepI/I Ha MCCTHLIC COIIPOTHUBIICHUS B TpOﬁHHKe Ha pasaciICHUC!

y 0,832
2 X 9,.80665

h, =2 = 0,07, M.

IloTepy Ha MECTHBIE CONPOTUBIIEHUS B TPOMHUKE HA pa3AciICHUE!

h, =24 X 083" = 0,085
M A 980665 o M

CyMMapHbI€ MOTEPH TABJICHUS B IOMOTEHIIECYITUTETIE:

Hitor = $hy + Xhy, = 0,05 4 0,07 + 0,085 = 0,205 m.

6.4 Ilpumep TUAPABINYECKOr0 pacuera cereil BHYTPEHHEIro
X03M1iiCTBEHHO-ITUTHEBOI0 BOJONMPOBO/IA X0J0JHOH BOAbL.

Hcxonnbie nanHbie A1 pacuera:

Jlnst pacuera npuHAT 10-3TaxHbid kwiold goM. OOBEKT PacloONIOKEH BO 2-M

CTPOUTEIBHO-KINMATHYECKOM PaOHE.
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KommuecTBo kBaptup — 60.
KomuuecTBo sxurenei, yen — 180.

KonnuecTro mpubopoB od1iee U Ajis XOJI0AHOU Boabl, T — 240; [J1s rOpsiueid BOJIBbI,
T — 180.

JlaHHBIE IO TUTIOBOM KBapTHpE:
KomnaecTBo sxuTeneit, el — 3.

KonnyecTBo caHTEXHUYECKUX TPUOOPOB, 00IIEE U sl XOJ0MHON BOJBI, T — 4; Jyis
ropsiYei BOJBL, WIT — 3.

Tunoas kBapTupa 000py10BaHa CAHUTAPHO-TEXHUYECKUMH MPUOOPAMH:
— KYXOHHAasl MOWKa,

— BanHa JiuHOM 1700 mM;

— YMBIBAJIbHUK,

— YHUTA3 CO CMBIBHBIM OQUKOM.

Cxema M3 MIECTH NOCIEAOBATEIIBHO MPUCOCAWHECHHBIX K MAaruCTpPajissM CTOSKOB
NpUBEACHA HAa PUCYHKe 2. [l HArmsAHOCTH B IpuMepe OyAyT pacCuMTaHbl JBA CTOSKA!
Han0OoJee MpUOIMKEHHBIN U HanOoJiee YAAIICHHBIH OT BBOJIA B CEKIUIO.

['uapaBmuuecknii pacyer TpyOOIpoBOAOB

Ha akcoHoMeTpuueckoii cCcxeMe€ HaMedaeTcs pacueTHas JIMHUS OT MecTa
NPUCOEAVNHECHHST BBOJA K CETH TOPOACKOTO BOJOMPOBOAA O CaMOro YAQJIECHHOTO |
BBICOKOPACHOJIOXKEHHOr0  mpudopa.  JlukTyrommM  npuOOpoM  SBISIETCS  BaHHA,
yctaHoByiieHHass Ha CtT. Ne6 BepxHero staxka. Ona oOo3Hauaercs «Bawnay. OctayibHbIC
pacyeTHbIE TOUYKH 0003HAYEHBI B MECTAX OTBETBJICHUS TPYOOIPOBOIOB, TaM, TJIE U3MEHSETCS
pacxo.

HopmartuBHbIE pacxoabl BOABI JJis pacuera BOJONPOBOJHOM CETH NPHUHATHL B
3aBUCUMOCTH OT CTETMECHM 3/1aHUsI TPUHSTHI MO TPUIOKEHUIO A M CBEIEHBI B Tabimibl 11, 12.

ITo pacueTHbIM pPacxojaM Ha KKIOM Y4YaCTKE BOJOMPOBOAHONW CETU OMPENEHSAIOTCS
AVMAMETPbl U MOTEPH HANopa OT BBOJA 0 AUKTYIOIMIECH TOUKK. J[naMeTpbl TpyO BHYTPEHHHUX
BOAOMPOBOAHBIX CETEH HA3HAYAKOTCS W3 pacuera HauOOJIbLIETO  MCIOJIb30BAHUS
rapaHTUPOBAHHOTO HAMOPAa BOJBI B HAPY>KHOH BOJOMPOBOJHOM CETH M PEKOMEHIYEMBIX
CKOPOCTEH JBHXKEHUS BOJIBI B TPYOOIIPOBOAAX BHYTPEHHUX BOAOMPOBOAHBIX CETEH.

[ToTtepu naBieHUs Ha ydacTKax TPyOOMPOBOIOB, B TOM YHUCJE€ NPU OOBECIUHCHUU
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CTOSIKOB B BOJIOIIPOBOHBIE Y3JIBL, CIEIYET ONMPEAEIIATH C YYETOM IIEPOXOBATOCTH MaTepuaia
TPYO U BA3KOCTH BOJIBI.

['uppaBnvuecKuii pacueT ceTu npuBoaUTCs B Tabmmmax 11 u 12.
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Pucynok 2 — Cxema CUCTEMBI XOJIOJHOTO BOJOTTPOBOIA
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6.5 Ilpumep ruapaBJIN4ecKOro pacuera cereili BHyTpeHHEro X03s1iiCTBEHHO—
NUTHLEBOI0 BOAONPOBOAA ropsiveii BoaAbI

HcxonHbie nanHbIe 115 pacyera.

Jlns pacuera B3AT 10-3TaykHBIHA ki10# 10M. OOBEKT PacnoIO’KEH BO 2-i CTPOUTENBHO-
KIIMMATUYECKOU 30HE.

KomuuectBo kBapTup — 60.

KonnuecTro xuteneit, yem — 180.

KonmuuecTBo mpubopos obiiee u AJist XOJ0AHOH BB, T — 240.

JUIsl TOpsiYeid BOJIbI, it — 180.

JIaHHBIC IO TUIIOBOH KBApPTUPE:

KonuuecTBo xuTtese, uyen — 3.

KonunuecTBo caH.—TeXHUYeCKUX MPUOOPOB, 00LLIEE U A XOJIOAHON BOMBI, T — 4;
JUTS TOPSTYECH BOBL, 1T — 3.

Tunosas kBapTupa 000pyI0BaHA CAHUTAPHO-TEXHUYECKUMU TPUOOpaMH:;

— KYXOHHAs MOWKA,

— BaHHa JmHOM 1700 mM;

— YMBIBAJIbHUK;

— YHUTA3 CO CMBIBHBIM 0QuKOM.

CxemMa W3 WIECTHM TMOCJIEIOBATENIbHO NPHCOCAMHECHHBIX K MAaruCTPaMH CTOSIKOB
npuBenicHa Ha pucyHke 3. Ilogaua ropsiueil Boabl K CTOSKaM CBepXy. JlJiss HArsiAHOCTH B
npuMepe OyAyT pacCUMTAHBI 1BA CTOSIKA: Hanbosee NpUOIMKEHHbIN 1 Hanboee yAaJIEHHBIA OT
BBOJIa B CEKLIMIO.

['mapaBnuyecKuii pacyeT ceTH NpUBOAUTCS B Tabmmiax 13 u 14.
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Tabnuma 13 — ['mapapnuueckuii pacueT TPyOOMPOBOAOB ropsiucii BOJABI HA y4acTKE OT BBOJA B 37[aHWE JI0 HaMOOJiee yTaICHHOTO

CcTOsKa Neb
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6.6 Ilpumep ruapaBJAHYECKOro0  pacyera  ceTeid  BHYTPEHHEr0
00BLEeIMHCHHOT0 X03AHCTBCHHO-TIPOTHUBOMOXKAPHOTO BOIONIPOBO/IA

HcxonHbie nanHbIe 1715 pacyera.

Jlist pacuera B3IT MHOTOKBAPTUPHBIA 10-3TaKHBIA 3-CEKIIMOHHBIA KUIIOH JIOM,
PACHOJIOKEHHBIA BO 2-H CTPOUTEIBHO-KIMMATHYECKOH 30HE.

KonuyectBo mpubopor odimee M Juist XOJOAHONW Boabl, WT — 1152; nist ropsiuci
BOJBI, IIT — 864.

MakcuMaIbHBINA CEKYHIHBIA pacXoa XOJ0IHOH cocTaBui 3,68 ji/c.

CornacHo CIT 10.13130, B 37aHUKM C JaHHBIMH XapaKTEPUCTHKaAMH HEOOXOIMMO
3alPOEKTUPOBATh CUCTEMY BHYTPEHHETO MPOTUBONOKAPHOTO BOJIOIPOBOA.

CornacHo CII 30.13330, CHUCTEMBI XO035IHCTBEHHO-MIUTHEBOTO 51
MPOTHBOIOKAPHOTO BOJOTPOBOAOB JOMYCKAETCS OOBEAUHSTD.

J1st sKAITbIX, OOLIECTBEHHBIX U aIMUHUCTPATUBHO-OBITOBBIX 3TAHUI U MOMEIICHAH
pyu yuciie dTaxe ot 12 no 16 mis TymweHus noxkapa TpeOyeTcs oaHa NoKapHas CTPys C
pacxomoM BOJBI HE MeHee 2,5 n/c. Pacxoa BoJbl HA MOKAPOTYIICHHE B 3aBUCUMOCTH OT
BBICOTHl KOMIIAKTHOH YacTH CTPYU M AMAMETPA CIPBICKA COCTaBUT 2,6 JI/C, MUHUMAJIBHOE
JABJICHUE Y MOKAPHOro KpaHa amaMmerpoM 50 MM, ¢ pykaBamu anuHOM 10 M cocTaBut
0,096 Mna, wiu 9,8 M.

BHyTpeHHI010 00BETUHEHHYIO X03AHCTBEHHO-ITPOTUBOIIOKAPHY IO
BOAONPOBOAHYIO ceTh cormacHo CIT 10.13130.2009 u CIT 30.13330.2016 HeoOGxoaumo
BBITIOJTHUTH C KOJIBIICBAHUEM MaruCTPaIbHOMR JIMHUU U CTOSKOB.

PaccunThiBacM quamMeTp MaruCTpabHON KOJIBIIEBOH CETH.

MuHUMAJIbHBIA AUAMETP TPYOONPOBOAA:

4q _ |4 (0,00368 +0,0026) _
p— 31415 x 1.5 - ORI M

min —
ITpuaumaeM nuamerp Maructpanu 80 MM, ¢ BHYTPpeHHMM auaMerpoM d=80,24,

MM.

PacueTHas ckopocTh B TpyOONpOBOJAE C YYETOM YMEHBIICHHS IUaMeTpa
TPyOOMpoBOaa 3a CUET KO3 (PUITMEHTA SKBUBAICHTHON IepoxoBaTocTh — 0,13 MM.

[Tpu o6meM pacxoe Ha mokap U Boaopaz0op Ajsl X03IHCTBEHHO-MIUTHEBBIX HYKI
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_ 4 __ 4x000628 .
V=@, T 31415 x 0,080242  AAM/C

ITpu pacxoae Ha XO35HCTBEHHO-IIUTHEBBIE HYK/IbI:

_4q __ 4x000368
V=T, T 31415 x 0,080242 07 AM/C

B BepxHEH YacTy NPOTUBONOKAPHBIA CTOSIK KOJBILYETCS ¢ OJTHAUM M3 CTOSIKOB JIJIS
X035 CTBEHHO-IIMTHEBBIX HYXKI.

['MapaBnuyeCcKrii pacyeT ceTH NpUBOAUTCA B Tadmuie 15.
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6.7 Ilpumep pacuera oTBepCTHsl APOCCEIbHON MAHOBI

Hcxoanwle JaHHBIE 171 pacyeTa.

PacueTnblii pacxon 2,6 s/c, W30BITOUHBIA HAmop, KOTOPBIA CIEAYET MOTACHTh
aadparmoii 18 m.

JluameTp oTBEepCTUs IaiObl WM BTYJIOK I BOJSHBIX CETEH, MM:

rac:

hyp, — n30BITOYHBIN HAMIOP, KOTOPBIH ClIEAyeT noracuTs auadparmoii, Mlla.

43,6 X 2,62

0176 = 14,9 mM; npuHuMaem d, = 14,0 Mmm.

d, = 3,16

6.8 Ilpumep onpeaenenuss TpedyemMoro HAaMOPa HACOCHOMH CTAHIUU

HcxoaHble naHHbBIC 171 pacyeTa.

Heo0xoqumo paccuutarh paboune XapaKTePUCTUKH HACOCHOUW CTaHLIMKM HAa IPUMEPE
PacUETHBIX XAPAKTEPHUCTHK ACCATUITAKHOTO 3aaHus. [I0 pe3ysbratam T'HApPaBIMYECKOTO
pacuera MmoTepu Haopa B CHCTEME XOJIOAHOTO BOJIOTIPOBOIA COCTABHIIA 5,22 M, TOPSYETO C
y4E€TOM MOTEPH HAIopa B BojgoHarpesarene 3 M, coctaear 8,0 m. [ToTepu BOAOMEPHOro y3ia

o pacyery 1,5 m.

BricOTHaAs OTMETKA JUKTYIOMIETO caHuTapHOro npubopa (+27,500) m.
BricOTHaAs OTMETKA MOAKITIOYCHUS 3/IaHUS K HAPY KHOW BOAOMPOBOJTHON CETH

(-3,500) m.

l'apanTupOBaHHBI HAMOp B CETH HAPYXKHOTO BOJOMPOBOJA IO TEXHUYECKOMY
3aJIAHUTO — 25 M.

CBOOOHBINA HAMOP HA AMKTYIOIMEM CAHHTAPHO-TEXHWUYECKOM MPHOOPE NPHHHMAEM
30 M.

TpeOyembliit HamOp HACOCHOW CTAHITUK AJI XO3HCTBEHHO-ITUTHEBBIX HY KT

Hp = Hgeom + 1,2 z H ot + He — Hg;
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Hgeom — reOMeTpHUYECKAs BBICOTA MEXKAY OTMETKAMH NOAKIHOYEHHS K HAPY>KHOM
BOJOIPOBOJHON CETH W JUKTYIOIUM CAHUTAPHO-TEXHHUYECKAM TPUOOPOM, M;

Hijt — moTepn Hamopa JmHEHHBIE (TPyOOIPOBOIOB), MECTHBIE (B OOOPYAOBaHWH,
CUETUYMKAX, TPYOOMPOBOAHON apmarype, TPYOONPOBOJIHBIX W3JCJIUAX) IO pe3yJibTaram
I'WPaBIMYECKOTO pacyera, M;

Hf — MUHMMAaITBHBII HAMOP Y IUKTYIOIMIETO CAHUTAPHO-TEXHUYECKOTo Mprbopa, M;

H, — MuHMManbHEI rapaHTHPOBAHHBIA HAOP HAPY>XHOM BOJONPOBOJAHON CETH B
TOYKE ITOAKJIFOYEHHS, M.

ngom =Z2s+Z,, = 3,500+ 27,500 = 31,0, m;
Zs— OTMETKA B TOUYKE MOJKIIOUYECHHUS K HAPYKHOM BOJIOMPOBOIHON CETH,
7.1, — OTMETKA TUKTYIOUIETO CAHUTAPHOTO MPpHOOPA.

[1o pe3ynbraraM THAPABIMYECKOTO pacyeTa CYMMAPHBIE ITOTEPH B CHCTEME TOPSYETO
BOJIONPOBOJA OONbIIE YEM B CHCTEME XOJIOAHOTO. [l manpHEWHIEro pacdyeTa HACOCHOM
CTaHIMKW TPHHUMAIOTCS IIOTEPHA TOPSYErO BOAOIPOBOAA 8 M.

H, =31,0+1,2%x95+30,0—250=474,m.
7 IIpumep nmoadopa c4eTYHKA BOAbI

HcxoaHble JaHHBIE 171 pacyeTa.

Jlns pacdera B3aT 10-3TaxHbi kunoii goM. OOBEKT pacmoIO)KEH BO 2-M
CTPOUTETHHO-KIIMMATHYCCKOM PaiOHE.

KosmuecTBo kBapTup — 60.
KomuuecTtBo xxmrenei, yen — 180.

KoymuecTro nmpuGopoB olmiee v Ajisg X0JI0AHOU Boabl, T — 240; 1Jis ropsiueid BOIbI,
mT — 180.

PacuetHblii pacxom Boabl 00K XOMOMHON W TOPSYEH, C YACTIOM MPUCOCTUHECHHBIX
nprGopoB N = 40 1wT., B KOJHYECTBOM nonb3oBareneii U = 30.

BeposTHOCTE ACHCTBHS CAHUTAPHO-TEXHUYECKHX TPUOOPOB:

_ 15,6 x30
~ 3600 x 0,3 x 40

tot

= 0,0108; NP™" = 40 x 0,0108 = 0,43; o'°* = 0,631;

q°'=5x0,3%x0,631=0,951/c.
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JuameTp BBOJA B 31aHKE 50 MM.

IIpu pacueTe OTEPh HAOPA B CUCTYMKE BOBI MTOJIyYCHHBIN PE3yabTaT HEOOXOIUMO

IPOBEPSATH MO TpaduKy XapaKTEPHCTHKH MMPHIIOKEHHOM K MACIopTy.

Tabmura 16 — IIpuMep nacnopra cyeTunKa

HaumenoBanue napaverpa

En.
H3M.

3HauUCHUE mapaMeTpa

HuamMeTp venoBHOro npoxona, dey

MM

25

32

MeTponoruuecKui Kiacc

A |

B

A

| B

HauGoabimii pacxoa, Quax

M/

7.0

12.0

Homunanehsiii pacxoa, Q,

M/

35

6.0

Ilepexoansiii pacxoa, Q,

M/

025 | 02

0,35

0.14 | 06

0,24

Haunvenpimuit pacxod, Qi

M/

0,1 | 0,05

0,14

0,07

0,24

0,12

IMopor 4yBCTBUTEIEHOCTH, HE
Ooee

M/

0,05 | 0,025

0,07

0,035

0,12

0,06

EMKocTh HHIUKATOPHOTO
YCTPONCTBA

99999,9999

Haumvensimmas 1ieHa qeacHus
HHIUKATOPHOT'O YCTPOUCTBA!
- MEXQHHYECKOTO

- 3JCKTPOHHOTO

0,00005

0,0001

I'uapasaudeckoe CONPOTHBICHHUE
CUYETUHKOB, S

/(v u)

0,3872

0,092

0,069

0,021

MaxkcHuMalbHBIH 00BEM BOIBI
- 32 CYTKH
- 33 MECSI]

M3

90
1900

125
2625

220
4500

360
7500

Macca He Goaee

KI'

0.8

16

1,7

2.7
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7.1 Pacyer mnorepb, JaBJIEHHSA B
CONPOTHBJIEHNIO

CYCTYHKE IO TIuaApaB/INYCCKOMY

[Torepu HAMopa B CYETUMKE, HA BBOJIE B 3/IaHUE, M:

PacueTHbIii pacxoa XOJIOAHOW BOJABI JJI  3JaHHS 0,95 n/c, COOTBETCTBYET

MPEABAPATENIBHO CYETUHKY TUAMETPOM 32 MM,

S — THIPABIMYECKOE COMPOTUBRIICHHE CUETUYMKA d.,=32 MM, MPU PaCUYETHOM PacXojIe
BOJIbI 110 acnopty — 0,069, M/(M3/q)2;

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

7.2 Pacder morepb JABJICHHUA B CHYETYHKE NPH OTCYTCTBHH JAHHLIX IO
rHAPABJINYECKOMY CONPOTHBJICHUIO

[ToTepu naBneHUs B CYETYMKE, HA BBOJIC B 3/1aHUE.
PacueTtHblil pacxon xomoaHOM BOAbI i 3aanus — 0,95 j/c.

MakcHMaTbHBIN PACcX0 CYETUHKA 110 TIACTIOPTY, MPH aaBiernn 1 6ap — 12,0 M™/4.
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3,6q\2 /3,6 X 0,95\*
hey = ( ) = (—) = 0,0812, 6ap = 0,83, M;

max 12

y 3
Qu ™ — MaKCHMAaITbHBIN PAcX0/] CUCTYHKA 10 MACTIOPTY, MPH AapicHud 1 Gap, m’/d.

7.3 Pacuer moreps AaBjieHHsI B (PUIbTPE BOJOMEPHOIO y3Jja

PacuetHblil pacxoa xonogHoi Boabl ajis 3ganus — 0,95 n/c. luametp ¢punbtpa SOMMm,
IIPOIYCKHAS CIOCOGHOCTB 36 M/

M

_ (3,6 * 0,95

2
= 3e ) = 0,009 6ap = 0,092 m.

8 IlpuMep TemI0BOro pacuera, omnpeaejieHHss HUPKYJIAHMHOHHOIO
pacxoaa CHCTEMbI HEHTPAJIHU30BAHHOIO FOPsiY€ro BOA0OCHAOKeHHS

8.1 Ilpumep pacdera moTephp Telia Y4acTKa TPyoonmpoBoaa

HeoOxommmo paccumTaTh TEIUIOBBIE MOTEPM YYacTKa CTAIBHOrO TpyOompoBona
rIaBHOTO crosika cucreMbl [ BC nmmHOM 32 M, nuaMetp 50 MM, MAaKCHMAJIBHBIA CEKYHIHBIN
pacxon Boabl 1,49 ni/c, ckopocth noToka 0,68 M/c, W30810Ms U3 BCIICHECHHOTO MOJIMATUIIEHA
60 MM, TojmMHA M30JsAIMM 13 MM, TeMmeparypa Boabl B TpyOe 65 °C, Temmeparypa
pokaagki TpyOsl 16°. Koa(hHIIHEHT TEMI0OnpoBOAHOCTH ClTost TPYOsI 52, uzossiuu 0,046,
BOJIBI ITPH Temmeparype 65 °C 0,66438, BT/(M*<°C).

Pacuer TepMUUECKUX COMPOTUBIICHMUI CIIOCB YYaCTKA TPYOOIPOBOAHOM CETH.
20
PacueT TepMrUUECKOro CONMPOTHBIIEHUS OT KUIKOCTH K TpyOe, M™% °C/BT.

TennoBoit pacuet TpydonpoBoaos cuctembl ' BC npusenen cornacHo CIT61.13330.

Kpurepuii Pelinonbaca, Oe3pasMepHbiid  KOI(PPUITMEHT, KOTOPBIA XapaKTepU3yeT
THAPOAMHAMUYCCKUI PEKUM IMOTOKA MPU BBIHY)KJACHHOM JIBH)KCHHH W SIBIISICTCS MEPOit
COOTHOUICHKS CHJI HHEPITUM U BI3KOTO TPCHHMS:

vd 0,68 x 0,053
Re = —=2 =

v 0,000000444

= 80619,03,

. 2
IJIe V — KHHEMaTHYECKas BA3KOCTh JKUIKOCTH IPH 3aaHHOM TeMiiepatype 65, m7/c.

Kputepuii Hyccenbra, xapakrepu3yroomuii mogodrue MporeccoB TEILIONEPEHOCA Ha
CPaHMIIE MEYKY CTEHKOW M IIOTOKOM >KHIAKOCTH:

Nu = 0,021 x Re®8 x Pro43 = 0,021 x 80619,03%8 x 2,767%43 = 2738,

rae Pr — kputepmii [IpanaTis, KOTOpBIA XapakTepu3yeT (PM3HKO-XMMHYECKHE CBOWCTBA
TEMJIOHOCUTEIS U SBJISIETCS MEPOit M000Usl TEMIIEPATYPHBIX U CKOPOCTHBIX MOJIEH B MOTOKE.
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Kos(pHIHEHT TEIIoNepesaun oT SKHAKOCTH K cTeHKe TpyObl, B1/(M*x°C):

_ Nu,  273,8 x 0,66438

_ = 3432,19;
%en =g 0,053 e

P
rie A — KO3 QHUIMEHT TEIUTONPOBOAHOCTH BOBI IIPH 3a1aHHOM Temmepatype, Br/( M>x°C).

TepMHUUYECKOE CONPOTUBIICHHE OT KUAKOCTH K TPYOe:

1 1

- = 0,0017, M2 X °C/BT.
Tdyp Opy 31415 X 0,053 X 343219 " /BT

RBH =

Tepmuueckoe conpoTuBCHUE TPYOONPOBOIA:

1 Dy, 0,06
R, = 1 ( ) = 0,00038 M2 x °C/BT,

= X 1 (
2 A, dm) 2% 3,1415 x 52 "\0,053

TIE:

Ry — CyMMa TEpPMHYECKHX CONMPOTHBICHHI HPOMEKYTOUYHBIX CloeB, M x°C/BT,
(TEpMUUECKOE COMPOTUBIICHUE TPYOONpPOBOJA, TEPMHUUYECKOE COMPOTUBIICHUE BO3AYIIHON
MPOCIOKH MEXIy TPyOoil u m3omsmmeii, mpuHMUMaercst paBHbIM 0,14 M*x°C/Bt no CII
50.13330.2012, TepMrUYECKOE CONPOTHBICHHE CII0SI H3OJISALIMHK ),

D.; — Hapy>KHbIA IUaMETP CII0S, M;
dc; — BHYTPEHHUH AWAMETP €O, M;
Aex — KOO(QDUIMERT TEMIONPOBOHOCTH ciiod, Br/(M>»<°C).

2
TepMudeckoe COMPOTUBIICHHE U3OJISIIMOHHOTO CJI0s, M~ x°C/BT:

1 (0,086
n

= = 2 C
R = 5531415 x 0,046~ "\ 0,06 ) 1,25 m* X °C/Br.
TepMHYECKOE COMPOTHBIICHHE HAPYKHOIO CJIOS, M2C/BT:

1 1
R = =
P T Dy 3,1415 X 0,086 X 6

= 0,62 M2 X °C/BT.

Olrsap KOO(PPUIIMEHT TEIJIONPOBOAHOCTA MOKPOBHOIO  CJIOA, BT/(M2 x °C),
onpeaeisieTcs mo pacuety uim o CIT61.13330.

Jluneitnbiii kod(pumuent Temtonepeaaun, Br/(M? X °C):

1 1
k = - = 0,534 Br/M% X °C.
Rgs + LR + Ry 0,007 +0,00038 + 1,25 + 0,62 /M
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TenmnonoTepu pacyeTHOrO yyacTka Tpybonporoaa, BT:

Qi = k(th —t*)L = 0,534 x (65 — 16) x 32 = 837,3 Br, us1u1 0,837 kBT,

rae t” — TeMmeparypa Bo3ayxa B MOMEIICHHH PacroioxkeHus Tpybonposoa, °C.

Pacuer moTepu Temmeparypsl B TpybomnpoBoae. Temmeparypa B Ha4aabHOM y4YacTKe
TpyObI 64,98°.

_3,6qT; — Q}TIIEO,86 _ 36x1,49 x 64,980,837 x 0,86

T — 64,8°C;
2 3,6 36 x 1,49

rIE:
T, — HauabHAS TEMIEPATYPa PACUCTHOTO yyacTka Tpybomnpososa, °C;

T, — Temmeparypa pacueTHOro yyacTka TpybormpoBoa Ha Beixoze, *C.

8.2 Temsosoii  pacuer cucrembl [I'BC 3manus, onpenesenue
OHMPKYJSAIHOHHOIO pacxoaa

Jlns pacuera B3AT 10-3TaxHbii kuaod JoM. OOBEKT PacHoOiOKEH BO 2-M
CTPOMTEILHOKIMMATHYECKOM pailoHe.

KommuecTBo kBaptup, — 60.
KomnuectBo xureneit uen — 180.

KonuuectBo mpubopoB obmiee U Ajis XON0AHO# BobI, WT — 240; 1Jis ropsveii BObI,
mT — 180.

JlaHHBIE 10 THIIOBOW KBAPTUPE:
Komu4decTBo xuTeneH, uem — 3.

KommuecTBo caHTEXHUUYECKUX TPHOOPOB, O0ITEE W sl XOJOAHON BOABI, T — 4; Juis
ropsiue BOABL, T — 3.

Tunosas kBapTHpa 000pPy10BaHA CAHUTAPHO-TEXHHYCCKUMU TPHOOPaMH:
— KYXOHHAas MOWKa,

— BaHHa JytuHOM 1700 mM;

— YMBIBAJIbHUK,

— YHHUTA3 CO CMBIBHEIM GayKOM.
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CxemMa W3 WIECTH MOCIEIOBATEIbHO NPHCOSAMHECHHBIX K MaruCTPaMH CTOSIKOB.
ITomaya ropsiueii BoAbI K CTOSIKaM cBepxy. Jist HarnsgHoCTH B ipuMepe OynyT paccuMTaHbl
1B CTOsIKA: HanOoJee NpuOIHKEHHBIA 1 HAaKHOOJIEE YIAICHHBII OT BBOJA B CEKITHIO.

[logBasTbHBIE MOMEIICHKS AOJDKHBI OBITh CYXWMH, YHCTBHIMH, HMETh OCBCILICHUE W
BCHTWIAIMIO. Temmeparypa Bo3ayxa J0/DKHA ObiTh He Huxke +5 °C, OTHOCHTENIBbHAS
BIIAYKHOCTB BO3yXa He BbIlie 60%.

Temnslid yepaak: TeMneparypa Bo3jayxa B 4epIadyHOM MOMEIIEHUU He HWxke +12 °C.
JlecTHUYHBIE KJIETKH: JOJBKHO OBITh MCHOPABHBIM OCTEKJICHWE, Haluuke (YPHUTYPHI Ha
OKHax M JBEpsX (PYuYkH, CKOOSHKA), OCBEINEHUE JIECTHUYHOM KJIETKU; OMEIICHUE JOJKHO
PETYJSIPHO MTPOBETPUBATHCS, TEMIIEPATYPA BO3Ayxa He MeHee +16 °C.

CanlluH 2.1.2.2645-10 CaHuTapHO-3MHAEMUOIOTHYECKIE TPEOOBAHUS K YCIIOBUSAM
IIPOKMBAHKS B JKUJIBIX 3aHUAX | noMelneHusx (a takke ['OCT 30494-96. 3nanus xuible u
oOmecTBeHHbIe. [lapaMeTpel MUKpPOK/IMMATa B NOMEHICHHWSX). TEMIIEpaTypa BO3AyXa Ha
JIECTHUYHBIX KJIETKaX B MHOTOKBAPTHPHBIX J0OMax B XOJOAHBIM mnepuom roga (Korga
TeMIIepaTypa Bo3ayXa Ha yyuie Huke +8°C) nomwkHa ObiTh HE MeHee +16°C.

[Totepu Ttermma TtpyOompoBoaamu cuctembl ['BC onpenenstorcs cormacHo CII
61.13330.2012 «CHull  41-03-2003  «TennoBass  w3omsuus  OOOpYJIOBaHHS W
TPyOOIPOBOIOBY.

Marepuan TtpyOonpoBoaoB cucteMbl ['BC mnpuHumaercs mo ['OCT 3262-75.
Wzomsmust TpyO OCYIIECTBISIETCS YTEIUIMTENEM M3 BCIICHEHHOTO MOJMATHIICHA € A= 0,046
B1/(M? X °C).

Jlns pacueTa MPUHUMAETCS CXEMa PUCYHOK 3, Jajiee TaHHBIE PAacYETOB NPHUBOIATCS B
tabmuue 17.
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Tabmina 17 — TennoBoid pacuer CUCTEMBI FOPSIYEro BOOMPOBO/IBI MOAAOUIMX TPYOOonpoBo0B T3
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[upkynsuuonnsiid  pacxon cuctembl ['BC, HeoOxomumbiii st oOecrnedeHus
HEO0OXO0IMMOM TeMIepaTypbl y NOTPEOUTENS:

_ Y QH% _ 8766,4
p Xc X (th—t2) 983 x4,19 x (65— 60)

Qy = 0,431/c;

rae:
Q"5 — TemoBkle MOTEPH MOAAOMMX TPYOOPoBo cuctembl IBC T3, kBT;
thT4 — TEIJIOBBIE MOTEPH IUPKYJISIMUOHHBIX TPyOonpoBoj cuctembl [ BC T4, kBrT.

PacyeTHbIit IAPKYJSIMAOHHBIA ~ pacxoj  pacmpenensercss 10 CTOSIKaM
MPONMOPIMOHAIIBHO MX TEIJIONOTEPSAM, Ul TUAPABIMYECKOro pacuera cucrtemel ['BC B
PEXAME NUAPKYIISIIAH.

B nmpumepe mUpKyJISIMOHHBIIA pacXo paclpeaciseTcss PABHOMEPHO MO CTOSIKaM.
[MpKyJIAMHOHHBIA pacxoj OAHOTO cTosika coctaBut 0,072 ji/c, mpH 3TOM pacxoie CKOPOCTh

BOABl B PEXUME NHUPKyJIanuud coctaBuT 0,12 m/C, CKOPOCTP HWXKE MUHUMAIBHOMN
npomyctumoit CI130.13330, 0,25 m/c.

B Buay HegonmycTHMOHW MHHHUMAIBHOH CKOPOCTH LMPKYJISIMOHHBIA — pacxon
YBEIMYMBAEM [0 MOJIYUYEHHS B TPyOONMpoBOAaX HEOOXOAMMBIX CKOPOCTHBIX XapaKTEPUCTHK.
[IpuHnMaeT IMPKYISIMHOHHBINA pacxon crosika 0,14 ji/c, mpu 3TOM CKOpOCTh cocTaBuT 0,24
M/C. YTOUHEHHBIN MPKYJISIMMOHHBIA pacxon Q,= 0,84 n/c.

Ilocne ompeneneHus AMAMETPOB LWHPKYISLUOHHBIX TPYyOONMPOBOJOB MPOBOAUTCS
KOPPEKTHPOBKA TEIJIOBOIO pPAacyeTa, YTOUHSAIOTCS CYMMAPHBIE TEMJIOBLIE IMOTEPH CUCTEMBI
ht
I'BCQ™

Jlns pacdyera MPUHUMACTCS CXeMa PUCYHOK 3, Jajiee JaHHbIE PacueToB MPUBOIATCS B
tadmuue 18.
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Tabmuna 18 — TemnoBoil pacuer CUCTEMBI FOPSIYEro BOAOMPOBOAA TpyOonpoBoaoB T3, T4
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8.3 Ilpumep pacuera TeMneparypsl CMCIICHUS MOTOKOB

HeoOxomumo onmpenenuts HAYaJIbHYIO TEMIEPATYpPy HA YYacTKE TPYyOsI
No5*m—BBox 2 1.T. Y3 Tabnuibl 10 npu cMemeHnn 1ByX MOTOKOB OT y4acTKa TPYyOsbl
No4*M—5*m ¢ pacxogom q = 0,7 a/c, ¢ KoHe4yHOM Temmeparypoit t = 62,2 °C u
yuacTtka TpyOsl Ne CtNel—5%m ¢ pacxogom q = 0,14 11/c, ¢ KOHEUHOI TeMmeparypoi t
=62,4°C.

Pacuer Temneparypsl CMELIEHHUS] TOTOKOB!

_2qt_ (0,7x6212+ 0,14 X 62,38)

_ = 62,16 °C;
Y q 0,7+ 0,14 o

TC M

Tey — TEMIIEPATYPA CMELIEHUS TOTOKOB.

Temneparypa BOABI HAa BBIXOJE M3 ydacTka TpyObl NoS5*mM—BBOmM 2 II.T.
Temnonorepu ywactka 0,21 kBr, pacxox 0,84 n/c, Temneparypa B Havaie TPyObl
62,16 °C.

_ 3,6x0,84x64,32-0,837x0,86

T, = X054 = 62,11 °C.

Tennoeie notepu cucrembl I'BC cocrassr:

QM = QML + QN =8766,4 + 1395,6 = 10162 Br, i 10,2 kBT.
9 Ilpumep ruapaBamueckoro pacdera cucrembl I'BC B
pesxknme mupkyasnun. IIpumep moadopa 6a1aHCHPOBOYHOI0 KJIanaHa

9.1 Ilpumep ruapaBianyveckoro pacuera cucrembl I'BC B pexume
HUPKYJIAIHH

[mpkyaunoHHbIA pacxon ctosika 0,14 1/c mpu 310M CKOpOCTh coctaBut 0,24
m/c. llupkynsuuoHHbldA pacxon mns  cucrembl ['BC Q=084 n/c. llenb
TMAPABIIMYECKOTO pacyera ONPEICIHUTD JMaMETPBI IUPKYISAITMOHHBIX
TPYOOIPOBOJIOB, OMNPEACTUTh MMOTEPU JABJICHHUS B IMPKYJISAIMOHHBIX KOJIBIAX,
OCYLIECTBUTh THUAPABINYECKYIO YBSA3KY CHCTEMBI B PEXKAME LUPKYIAUudA. s
pacuera MPUHUMAETCS CXEeMa, NMPUBEACHHAsA Ha pucyHke 3. PacuerHbie mapamerpsl

npuBoaiTcs B Tabmuie 19.
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Tabnmuna 19 — 'mapaBnuveckuii pacuer IMUPKYISAIMOHHBIX Kosel cuctemsl ' BC

> b=
= | s o |lg e |8 422
N 5 a5 S E. | & |g& g &%
] oL S " o = o o = o =
g S TR = g 5.9 | B 5 8| §§
E = 3 s s A g~ g - |2, 8 8
© 3% Ty B 5 Qo = = = 2= = O
o, S B o T o] g X 2o |&E 8| aF
g 5 oA a =% T B o o D E e D B
2 > SRl gg| 5| ES| EE|BCE B8
s 2 £ /S| & |RE |25 |288| 2E
1
2| Cex Beox —I'Crl 0.84 |50 038 | 18.0 0069 |0 0.07
3 I'Crl-I'Ct2 0,84 50 0,38 32,0 0,122 0,02 0,14
4 I'Cr2-2m 0,42 40 0,32 2,0 0,008 0 0,01
5 2m—1m 0,28 40 0,21 6,0 0,011 0 0,01
6 | Im—CrNe6 0.14 |25 024 |60 0023 |0 0.02
7 CtNe6 0,14 25 0,24 39.5 0,150 0,1 0,25
8 | CrNe6—1*m 0.14 |15 0.72 |7 0423 | 001|043
9 | I*m—2*m 028 |32 028 |7 0.024 |00l 003
10| 2*M—3%m 042 |32 041 |3 0022 001|003
11| 3*m—d*m 056 |32 055 |7 0,090 001 _[0.10
12| 4 v—5*m 070 |32 0.69 |3 0,059 001 007
13 | 5*m—sBson 2 1T, 0.84 |32 083 |7 0.197 001 021
T 120 0.8 |138
1 | Cox Bsox —I'Crl 0.84 |50 038 | 18,0 0069 |0 0.07
2 | ICrl-ICr2 0.84 |50 038 320 0122 |002 o014
3 | ICr2-2w 042 |40 032 2.0 0,008 |0 0.01
4| 2v-lu 028 |40 021 |60 [0011 |0 0,01
5 | IM—C1Ne5 0.14 |25 024 |40 0027 |0 0,03
6 | CoNes 0.14 |25 072 395 0150 |01 025
7 | CiNeS—1%m 0.14 |15 0.72 0302 001 |03l
8 1*M—2%*m 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*m4*m 056 |32 055 |7 0.090 | 0,01 0,10
11| #*v—5*m 0.70 |32 069 |3 0.059 | 001|007
12 | 5*v—pBoa 2 Iur. 0.84 |32 083 |7 0.197 | 001|021
5 108|018 |126
1 Cexk Beog -I'Crl 0,84 50 0,38 18,0 0,069 0 0,07
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> =

g L = S g 2 g ':‘En g %

5 Q a = ] £ < ) g =&

& o = 2, 2 5| 2 &

* L > - o = o o Z| © N

g g R | B2 | % | 85| E. |5 2| 5§

= E a8 5 = A 24 T - T I o

Q I =N’ B3 5 oo = = = L o= = ©

o, < = o & 3 o = o 8 B &

8 7 S| $E| 2 | gE| 53¢ (528 5%

g @ cx| EE| ¢ | ES| 551|888 &8¢

s 2 SR | H2| C |HRE|ER|ESES 2L
2 I'Cr1-I'Cr2 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 CtNed 0,14 25 0,72 39,5 0,150 10,1 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*M—4*M 0,56 32 0,55 7 0,090 0,01 0,10
9 4*M-5%*m 0,70 32 0,69 3 0,059 0,01 0,07
10 | 5*m-BBOA 2 I.T. 0,84 32 0,83 7 0,197 10,01 0,21
> 1,163 | 0,17 1,33
1 Cex Beog -I'Crl 0,84 50 0,38 18,0 0,069 |0 0,07
2 I'Crl1-I'Ct2 0,84 50 0,38 32,0 0,122 0,02 0,14
3 I'Cr2-3m 0,42 40 0,32 2,0 0,008 |0 0,01
4 3v—CtNe3 0,14 25 0,24 4,0 0,015 |0 0,02
5 CtNe3 0,14 25 0,24 39,5 0,150 10,1 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-BBOJZ 2 11.T. 0,84 32 0,83 7 0,197 | 0,01 0,21
> 1,012 | 0,16 1,17
1 Cex Beog -I'Crl 0,84 50 0,38 18,0 0,069 |0 0,07
2 I'Cr1-I'Cr2 0,84 50 0,38 32,0 0,122 0,02 0,14
3 I'Cr2-3m 0,42 40 0,32 2,0 0,008 |0 0,01
4 3v—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 10,1 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-BBOJZ 2 11.T. 0,84 32 0,83 7 0,197 0,01 0,21

87




OC HTHU "Texokenept”

> =
g o s 15 g 8 g ':‘En g W
5 Q a = ] £ < ) g =&
& 0~ = a, 2, E| o
* L > - o 2 o o Z| © N
2 : sn | Bg| % | 85| 8. |5 2| 85
= E a8 5 = A 24 T - T I o
Q I =N’ B3 5 oo = = = L o= = ©
o s B Q= <3 S 2o |aE b5 aF
3) G G s A <% T B 5% |5 E 8l &§
g @ ca | ES| 2 | ES| 5E|58E| 5¢
s 2 SR | HS| O HE | ERr|EZ8 EE
> 1,06 0,16 1,22
1 Cexk Beog -I'Crl 0,84 50 0,38 18,0 0,069 |0 0,07
2 I'Cr1-I'Cr2 0,84 50 0,38 32,0 0,122 | 0,02 0,14
3 I'Cr2-3m 0,42 40 0,32 2.0 0,008 |0 0,01
4 3M—4Mm 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 CrtN\el 0,14 25 0,24 39,5 0,150 |0,1 0,25
7 CtNel-5%m 0,14 15 0,72 2 0,121 | 0,01 0,13
8 5*M—BBOJ 2 I1.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 0AJAHCHPOBOYHOIO KJanaHa
9.2.1 IIpumep noadopa py4Horo 0aJAHCMPOBOYHOIO KJanaHa

ITo rugpaBIUYE€CKOMY pacyeTy HauOONbIIAE TOTEPU JABJICHUS B HUPKYJISAIMOHHOM
KOJIbIle, yepe3 CTosKk Ne6. PasHuia Mo MOTEpsM JABJICHUS B IUPKYJSIIUOHHBIX KOJIBIIAX
npesbimaet  10%, cormacHo  CII130.13330  HeoOXOAMMO  OCYIIECTBUTH  YBSI3KY
IUAPKYJISIUOHHBIX KOJIEI] IO JABJIEHHUIO.

BamancupoBKy HEOOX0MMO MPEAYCMATPUBATh HA BCEX IUPKYJSIUOHHBIX KOJbLAX,
3TO MO3BOJIAT ITPOU3BECTHU YBA3KY M 3AIUMTHUTCS OT HETOYHOCTH IPU MOHTAXKE.

IlepBeiM  marom noaOMpaeM  Kjamad JUuisl  JUKTYIOWIETO  KOJIbLA — 4Yepes3
IUPKYJSAIMOHHBIA  CTOSIK N6, JlmameTp OanaHCHMPOBOYHOrO KjamaHa BbIOMpaceTcs MO
OpPONYCKHOHM cnocoOHocTH K, myTem CpaBHEHHMs €ro ¢ NOPONMYCKHOW CIOCOOHOCTBEO
NOJTHOCTBXO OTKPHITOro KianaHa Kys mpu mortepe maeneHus Ha kiamaHe 1 0ap, 3TOT
[oKa3areilb yKa3aH B [acropTe U3JEIUs WIH B TEXHHYECKUX KAaTalIorax Mponu3BOJIUTEIIEH.

Ha nukrtyroniem konbie OaJaHCUPOBOYHBINA KITalaH noa0upaeTcs ¢ MUHUMAJIbHBIMUA
MOTEPSIMU  JTABJIEHUS, 3TOT TMOKA3aTelb YKAa3aH B MACIOPTE U3JCIUS WA B TEXHUUYECKUX
Karajiorax mpou3BOIUTEIIEN.

JIis  Hamero pacueTa MNPUHUMAEM MHHHMAJIBHYIO TIOTEPHO JABJICHUS Ha
OamaHcupoBOYHOM KiamaHe hg, =0,30 m, unu 0,029 0ap. Pacxon 0,14 m/c.

PacuetHas mpomyckHast CIOCOOHOCTD KiamaHa:

369 3,6x0,14

K, = = = 2,94 M3 /y.,
Y Jhe V0,029 /
DT0 CcOOTBETCTBYeT KinamaHy amamerpoM 20 MM ¢ Ky = 6,0 mM/u ¢

NPUCOEAMHUTENBHON pe3b0oil Rp3/4". bnwkaiiiiias mponyckHas CrIoCOOHOCTh KIIalaHa
K, = 2,87 M’/4 OHa COOTBETCTBYET HACTpolike n = 3.2. Pacuer moteph Ha GANAHCHPOBOYHOM
KJIANaHe NP 33JJaHHOM HACTpOKKe n = 3,2:

he, = (3’6q)2 = (3’6 a 0’14)2 = 0,0308 6ap = 0,31
6K — KVS - 2,87 - » ap - ) M.

AHajiornyHO ~ OaJaHCUPOBOYHBIC  KJIamaHbl  MOAOMPAOTCS I OCTAJIbHBIX
HUAPKYJISIIIAOHHBIX KOJIC. YBs3Ka MUPKYJISIMOHHBIX KOJIEI MPUBOIUTCS B TaOnuie 20.
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Tabmuna 20 — VYBs3Ka LHPKYJISIIIMOHHBIX KoJiell cucteMbl [ BC B pexnMe LUKy IISIIAA

. b =
= . N E( 2>
= > E 18 |8 |2
3 EN o ) s Q O
= o ) 2 > 8 =
S - E
s | oE B : = |2 |& |8
o = = 2 5 2 1 25|65 i
o 0 o T Q = | o Q
= g i g . R 2 | Ed|»g | &
S o F ot — = = = A R= N
A > K p= = ; » S o E| o o &
; B B SRS =
=¢ = o S ¢ = | 5
o = = ] = o = g 5 2 18
5 o s s & > > 2 B &
Q jus] [le] Jas) D)
5 S| S| 5|8 2| %S EE2%8
8 3 = | B| 5§ |Eg| 8| g | e | = |JZ|48]|¢
o % = s B b = O Q= Sz =
5 S i B = = g = o o = o% o g
3 = S S B = 2 2 m & = -
% T 0] g & ="l e = 2] 3] 5] 0 o Y M X
5 = 7] TS 7] & & = 5 o3| =
b g I = BB & g M o SR 28| ao
) o 2 & ) o B ) o o 5! 2 s 0 al o
n =z =¥ = E o = T T H |ax | BEE|E2A
LK uepes CtNe6 | 0,14 | 15 1,20 0,18 | 138 |0 0 0,3 031 (1,51 (0O

—
W
—
9]
[\
)
~

LK uepes CtNe5 | 0,14 1,08 0,18 (1,26 |10 0,12 042 |044

> B

—
N

K uepes CtNed | 0,14 1,163 10,17 | 1,33 (4 0,05 1035 0,35 |[1,51 |02

—
()}

K wepes Cthe3 | 0,14 1012 0,16 |1,17 |18 |021 |051 |054 | 1,55 |27

—
()}

K wepes CtNe2 | 0,14 106 |06 |122 [13 |0,16 |046 |049 | 1,55 |26

—
()}

1K uepes CtNel | 0,14 0,99 |05 | 1,14 |21 |024 |054 |054 |1,53 |13

>

[Tocne GaTaHCUPOBKKM HEBSI3KA MEXKAY HMUPKYJISIIUOHHBIMU KOJIBIAMU HE MPEBBILIACT
2,7%, 9T0 yIOBIETBOPSET YCIOBUSM PacUeTa.

9.2.2 Ilpumep mogdopa AaBTOMATHYECKOr0  OAJAHCHPOBOYHOIO
KJanana (peryJsitopa pacxoaa nmo remmneparype)

Heobxomumo omnpeaenuTe MakCUMAJIbHBIE MMOTEPU JABJIEHUS B IHAPKYJISIIAOHHOM
KOJBIIE C YYETOM MNOTEPh Ha OaJaHCHMPOBOYHOM KjamaHe. J[Js 3TOro ONpenessiroTCs
MAaKCHMAJIbHBIE TIOTEPH JABJICHUS HA KJIAMIAHE TPU HEOOXOAMMON 3a7aHHON TeMIeparype B
MecTe yCTaHOBKU bK.

BriGupaem knaman no auaMerpy TpyOonpoBoaa, MpUHUMAEM KianaH auamerpom 20
MM ¢ K=1,778 M/4 ¢ npucoemmHuTeNnbHON pe3pboit Rp3/4". Tlpu Gmmkaiiureit
TEMIIEpAaTypHOH HACTpoiike Ha BbhIOpaHHOM KjanaHe 60 °C, HA MOMEHT JOCTUXKEHUS
TeMnepatypbl Boabl 60 °C ero nponyckHasi cnocoOHOCTh OyeT cooTBeTcTBOBaTh K(=0,366
M°/4. Pacuer NOTEPh Ha OATAHCUPOBOYHOM KJlaraHe npu temneparype soasl 60 °C:

3,6 X 0,14
o = (P 0

2
0.366 ) = 1,896 6ap = 19,3 m.

[IpuMeHuTENTbHO K Hamleld CcXeMe YCTaHOBKAa JaHHOTO BHOA KiallaHa He
nenecoodpasta u3-3a pe3Koro yBeIndeHns moTeph gapiieHus B LIK 3a cyer paboThl Kianana.
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10 IIpumepsl pacyeToB OTBeACHHSs] CTOYHBIX BOJ CAHHTAPHO-OBITOBOI
KaHAJIU3ANUH 3JaHHH U COOPYKeHHI

Jlns pacdera B3aT 10-3TaxkHblid kunoii 1oM. OOBEKT pacmojoOkKeH BO 2-M
CTPOUTEBHO-KIINMATHYECKOM PalOHE.

KomnuectBo kBaptup — 60. KonuuecTBo xurenei, yen — 180.

KonnuecTro mpubopoB o01ee v Ajis X0JIOAHOU BOAbL, T — 240; [j1s ropsiueid BOIbI,
wt — 180.

JlaHHBIE IO KBAPTUPE:

KonuuecTBo sxuteseii, uen — 3.

KonnuecTBo caH.—TEXHUYECKUX MPUOOPOB, 00IIEE U ISl XOJIO0IHOM BOBI, T — 4.
JUISl TOPSYEH BOJIBI, T — 3.

Tunosas kBapTHpa 000PYI0BaHA CAHUTAPHO-TEXHUYCCKUMU TPUOOPaMHU:

— KYXOHHAas1 MOWKA,

— BaHHa WInHOK 1700 mM;

— YMBIBTbHUK;

— YHUTA3 CO CMBIBHBIM OQUKOM.

Cxema M3 WIECTH TOCIEAOBATENIBHO TNPUCOEIMHEHHBIX K MAaruCTpaMHM CTOSIKOB
NPUBEJCHA HA PUCYHKE 4.
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PucyHok 4 Cxema CHCTEMBI TOPSYero BOJOIPOBOIA.
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PacueTHble pacxopl CTOKOB st cTOsKa Nel, ¢ 4MCiioM MPUCOSMHEHHBIX TPUOOPOB
N = 40 wr., u koauuyecTBOM noyb3oBareiieii U = 30.

BeposTHOCT ACHCTBHS CAaHUTAPHO-TEXHUYECKUX TPUOOPOB:

- 15,6 x 30 o 5
Piet = = = 0,0108; NP'°' = 40 x 0,0108 = 0,43; o*" = 0,631;

q°'=5x0,3%x0,631=0,95/c.
Pacuer Benercs no meroauke CIT140-107 u [2].

I[J'IH CTOAKOB CHCTCMBI BHYTpeHHeﬁ KaHaJIu3alluy pacuCTHBIM pPacXoaO0M ABIACTCIA
MAaKCUMAJIbHBIMI CGKYHI[HI)II\/'I pacxoa CTOKOB OT NMPUCOCAMHCHHBLIX K CTOAKY CaHHUTApPHO-
TCXHHUUCCKUX HpI/I60pOB U HE BBI3bIBAIOLIUI YV HUX CPbIBA T'HAPABIMYCCKUX 3aTBOPOB.

MakcuMalbHbIi CEKYHIHBIN PACX0[] CTOSIKA, JI/C:
q° =q*° +q3' =0,95+1,6 = 2,55,1/c;

rae qo°' — MAKCHMATbHBIA CEKYHJHBIA PacXol CTOKOB OT MpHOOpa ¢ MAKCHMATIbHBIM
BOJIOOTBEJCHUEM IO TPHIIOXKCHHIO A, B JaHHOM TPUMEpPE OT CMBIBHOTO Oauka yHHTa3a
paBHbIi 1,6 11/c.

[IpoBepka Ha CpbIB TMAPO3ATBOPA ISl BEHTUIMPYEMBIX CTOSIKOB.

JlonycTumasi BEIMYMHA PA3PEKEHHS] B BEHTWJIMPYEMOM KAHATM3ALMOHHOM CTOSKE
OpH PacueTHOM pacxofe (°=2,55 n/c. JlaHubid Ccrosk mpuHuMaercs u3 Tpyo IIBX
mmamerpom D = 110 mm, d = 0,1036 M, dorz = 110 Mmm. Beicota riuapo3aTBopa moj BaHHOK
cocrapiseT h;=50 mm.

PabGouas BeicoTa cTosKa Ly, y9acTOK TPyOONpOBOJA OT TOYKH NPUCOECTMHEHUS
HamOoJee BBICOKO PACMOJIOKEHHOTO CAHWUTAPHO-TEXHUYECKOrO0 npudopa WA TPYMIbI
npuOOPOB 10 HIKHETO cruda cToska. Pabodyro BeicoTy npu L, o, > 90d cnenyer npuaumMars
pasHoii 90d.

Lper =3X9+ 2,5=295mM > 90d =90 x 0,1036 = 9,3 m.
Jlng pacyera pabouas BbICOTA CTOSIKA NPUHAMAETCA Ly v =9,3 M.

Bennunna pa3pexeHus B BEHTWIMPYEMOM KaHATIU3aIIMOHHOM CTOSIKE, MM

. 1,677
366 X
((1 + cosa) x d? ) _

dOTB Lp.CT
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,6
0,00255 Lo
(1 + c0s87,5) x 0,10367

_ c
(oze) (7539

366><<

o5 = 30,6, MM.

I1pu BbICOTE THAPO3aTBOPA hy JOMyCTHMAs BEJIMUMHA PA3PEKEHNS B BEHTUIINPYEMBbIX
Y HEBEHTWIMPYEMBIX KaHAJIM3AIMOHHBIX CTOSIKaX HE T0JKHA npeBbimars 0,9h;:

0,9 x50 =45MmMm > Ap = 30,6 Mmm.

IIpoBepka Ha CpBIB THAPO3ATBOPA TSl HEBEHTUIIMPYEMBIX TPYO.

Pacxon Bo3ayxa, MHKEKTUPYEMOTO (YBJIECKAEMOI0) B CTOSIK JBHXKYIIIMMHUCS B HEM
CBEPXY BHM3 CTOKaMH, M>/C:

0,12

13,8 x q°%%% x 417° x ( d )

dOTB

%= 90d\**
1,177
(1 + cosa) X (L )

p.cT

0333 175 _ £0,1036\%*?
138X 0,0025%°° X 0,1036™" X (0,1036)

90 x 0,10361%°
1,177 ’
(1 + cos87,5) X ( 93 )

= 0,047 m3/c.

2
ITnowmanae »KMBOro ceueHMs CTOSIKA, M~ :

md?  3,1415 x 0,10367
4 4

w = = 0,0084 ™2

Pacuer cKOpOCTH BO3AYLIHOW CMECH:

_Qu+g° _ 0,047 +0,00255

— 588 M/c.
Vem ® 0,0084 B8 M/c

Bennunnaa paspexeHust B HEBEHTHIMPYEMOM KaHAIU3aIMOHHOM CTOSIKE:
Ap = 0,31 x v¥3 = 0,31 x 5,88*° = 630,6 mMm.

B nganHOM ciy4ae XO3SMCTBEHHO-OBITOBYIO KAaHAIM3AIMOHHYK) CHCTEMY C
HEBEHTUJIMPYEMBIMHU CTOSKAMH MMPUMEHATH HEJIOY CTHMO.

IIpn OIPEACTICHUN ITPOIYCKHOM CHOCOOHOCTH MOJIYBEHTUIIMPY EMbBIX
KAHAJIU3AIMOHHBIX  CTOSKOB  OOOPYJOBAHHBIX  BO3AYLIHBIMM  MPOTUBOBAKYYMHBIMHU
KJIJaaHaMu HEOOXOAMMO TOJB30BAaThCS CHPABOYHBIMU MATCpUAIAMHA  MTPOU3BOIUTEINCH

JAHHOTO 000PYAOBaHMUSI.
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PacueTHpiii  pacxom A TOPU3OHTAIBLHOTO  OTBOAHOTO  TPyOONMpoBOJAa  OT

KaHAJIM3AIMOHHOTr0 ¢Tosika Nel, JJIMHOM 6 M:

BeposarHOCTh MCNOTb30BaHUST CAHUTAPHO-TEXHUYECKUX TPUOOPOB:

ot 3600 ptot qBOt 3600 x 0,0108 x 0,3

Phlc‘) = tot = = 0,039;
do,hr 300

NPt = 40 x 0,039 = 1,555; al°t = 1,238.

MakcuMalibHBIi YaCOBOW PACXO/:

gl = 0,005 x 300 x 1,238 = 1,86, M° /.

MakcumanbHbiii CEKYHIHBII PacX0/l TOPU3OHTAIBHOIO y4acTKa TPyOOmpoBOa:

tot
dhr 5 1,86 J

sL S, —_ — —_—
qQ> = _3,6 + Ksqp© = _3,6 + 0,535 x 0,8 = 0,94 o

rac:

qo™® — MaKCHMAaIbHBIA CEKYHIHBIH PacXoJ CTOKOB OT NPUOOpA ¢ MAKCHMAIBHBIM
BOJOHAIIOJHEHUEM 10 IPUJIOKEHUIO A, B JaHHOM MPUMEPE BaHHBI paBHbii 0,8 11/c;

K — ko3 uument, koTopbiii npuHUMaeTCs 1o Tadaure 21.

Tabnuna 21 — KoadduimeHT, 3aBucsinmii OT JTUHB TPYOOIpoBOaa

3nauenug Ks mpu L, m

N 1 3 5 7 10 15 20 30 40 50 | 100 | 500 | 1000
4 0,61 051 [o46 (043 Jo40 [o0,36 o34 fo31 027 025 {023 o5 0,13
8 0,63 0,53 048 [0.45 (041 0,37 [035 (032 [028 (026 (024 016 0,13
12 Jo.64 [054 (049 (046 [0.42 [039 (036 (033 029 026 [024 Jo.16 [0.14
16 [0,65 [055 050 [047 043 [039 [037 (033 [030 (027 025 017 |o,14
20 0,66 [056 Jo51 048 044 [0.40 [038 (034 [030 [028 025 017 0,14
24 0,67 (057 052 048 [045 041 038 (035 [031 (028 026 [0.17 0,15
28 [0.68 (058 (053 (049 o6 Jo.42 o390 {036 [031 [029 o027 o8 0,15
32 0,68 (059 (053 0,50 [047 043 [0.40 [036 032 [030 0,27 0,18 o0.15
36 0,69 (059 054 Jos1 047 [043 o040 (037 [033 (030 028 [0,19 [0,16
40 [0,70 0,60 055 [0,52 [048 044 Jo41 [037 [033 [031 028 0,19 |0,16
100 [0,77 0,69 |o64 0,60 [0356 [052 [049 [045 [040 (037 034 (023 0,20
500 0,95 (092 [0.89 0,88 ]0.86 [0.83 [0.81 077 073 0,70 0,66 0,50 |0.44
1000 [0,09 (098 [097 (0,97 096 J0.95 [oo4 o903 Joo1 Jooo o8 {077 0,71

MPUCOCIUHEHUS CIICAYIOIIETO CTOSKA UM, PH OTCYTCTBHH TAKUX MPUCOCTHHCHIUH, 10 OMrnkaliiero
KAHATH3AIMOHHOT0 KOIOANA.

IMpumeuanue: 3a qmuny L npuaMMaeTCs paccTOSIHHE OT MOCNEAHETO HA PACUETHOM YUACTKE CTOSKA IO OMKAHIIETo
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PacueTHbIil pacxo CTOKOB [T 3JaHUSL.
BeposTHOCTE ACHCTBHS CAHUTAPHO-TEXHUYECKUX MPUOOPOB:

ptot — Jhr,ui 8] 15,6 X 180

= - = 0,0108;
3600 ' N~ 3600 X 0,3 x240

NP™t = 240 x 0,0108 = 2,6; a'°" = 1,684;
qtot = 5qi°tatt = 5 x 0,3 x 1,684 = 2,526 J1/c.

BepOHTHOCTB HCIIOJIb30BaHUs CAHUTAPHO-TCXHUUYCCKUX HpI/I60pOBZ

pror _ 3600 Pt gt _ 3600 X 0,0108 x 0,3

T gl 300

= 0,039;

NP:°t = 240 x 0,039 = 9,33; ofS" = 3,93.
MakcuMalibHBIi YaCOBOW PAaCXOL:
Qi = 5t = 0,005 X 300 % 3,93 = 5,9 m3/u.

MakcuMabHBIi  CEKYHAHBI pacxod CTOKOB OT mnpubopa € MaKCHMAJIbHBIM
BOJIOHATIOJIHEHUEM, B IAHHOM MMpUMepe BaHHBL, paBeH 0,8 ji/c. JlnuHa Beimycka 16 m.

PacueTtHbiit pacxol KaHaJIM3aIlMOHHOI'O BBHIIIYCKA W3 31aHud, O6T>€I[I/IH$IIOI[IGFO 6
CTOAKOB:

tot

5,9
qSL = ghg + qu?)’z = §+ 0,62 x0,8 = 2;14;JI/C'

CyTO4HBI PacX0l BOJBI CO CPETHMM 32 IO/l BOAOTOTPEOTEHHEM Qeyrm':

Taieh U 250 x 180

tot 3
- - — 45,0 .
Q 1000 1000 0 M7/ cyT

11 TIlpumepnbl pacueTOB OTBEACHUS A0KAEBbIX H TAJIBIX BOA ¢ KPOBJIN
31aAHUH U COOPYKEHU

PacueTHblii pacxo AOKAECBBIX BOJ C BOJOCOOPHOIA MIOIAIN.

Jlns pacdera B3aT 10-3TaxHblid kunoi  1omM. OOBEKT pacmojoOKEH BO 2-M
CTPOUTENLHO-KIMMATHYECKOM paiioHe. JIOM pacrnojoKeH B PETMOHE PABHMHHBIX OOACTEM
3amaga W HeHtpa EBponedickoii wactm  PoccMM ¢ MHTEHCHMBHOCTBIO  noxAs 80
MPOAOKMTENbHOCTRIO 20 muH JUIS JTAHHOW MeCTHOCTH cornacHo CI132-13330, puc. Bl.

Imomane kpormu cocrapisieT 420 M.
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- JIutst KpoBeENSb ¢ YKJIOHOM 110 1,5% BKIIFOUUTENBHO:

Fazo 420 x 80

9= 10000 ~ 10000~ >367/¢

rae:
F — mnomane BogocOopa, MZ;

(20 — MIHTEHCUBHOCTB AOXA ¢ 1 ra 1yt JAHHOW MECTHOCTH, POJOJDKUTEIBHOCTHIO
20 MMH TpHA MEPUOAE OJHOKPATHOTO NPEBBILCHUS PACYETHOW MWHTEHCUBHOCTH, PaBHOW 1
roay, npuaumaemas cornacuo CI132.13330, n/c.

- J11s KpOBENb ¢ YKIOHOM CBbILe 1,5%:

qs = 4" X qp = 4%71 X 80 = 214,1.

3ACCh.

(s — IHTEHCUBHOCTb IO ¢ 1 ra (s JaHHOW MECTHOCTH ), MPOIOJIKUTEIILHOCTBIO
5 MHH TpH MEPUOJAE OMHOKPATHOTO IPEBBINICHHUS pPACYCTHONW WHTCHCUBHOCTH, PABHOIA

OJIHOMY roay, Ji/c;
n — ko3¢ durment, npuauMaemMblii mo CI132-13330, Tabnuna 9, 0,71;

Fqs _ 420 x 214,1

9= 10000 = 10000 __ >9%u/c

MuHUMaIBHBIN AUaMETP CTOsIKA OnpeAcseTcs mo Tadmure 22.

Tabnvua 22 — MUHAMAJIBHBINA JUaMETP BOAOCTOYHOTO CTOSKA

85 | 100 | 150 | 200
10 | 20 | 50 | 80

JuamMeTp BOOJOCTOYHOTO CTOSKA, MM

PacuerHsiii pacxon J0XKASBHIX BOJ HA BOJOCTOYHBIH CTOSK, J1/C

12 Tlpumep THAPABJIMYECKOT0 pacyeTa OTBOAHBIX CAMOTEYHBIX
TPYOONIPOBO/IOB

Jlns pacdera B3aT 10-3TaxHbld kunoi  1omM. OOBEKT pacnosioKEH BO 2-M
CTPOUTENBHO-KIINMATHYECKOM PaiOHE.

KomnuecTBo kBapTup — 60,
KomnuecTBo xureneit, uen— 180;

KonnuecTro npubopoB odmee 1 A1 X0J01HO| BoAbL, WIT. — 240,

97



OC HTHU "Texokenept”

ITo pacueTy pacxoa CTOYHON BOABI 3IaHUSI COCTABJISAET qSL = 2,14 n/c. Jlnd BbITyCKa
ucnonb3ytorcs Tpyost [IBX D = 110 mm, d = 103,6 MM, ¢ KO3DPUIIMEHTOM LIEPOXOBATOCTH

A =0,02 Mm.

Heobxonumo paccumTaTh BBITYCK TaKuM 00pa3oM, 4TOOB! BBINOJHSJIOCH YCIOBHE
CI130.1333, nm. 8.4.2. Jlna oOecneyeHUs PEeXUMA CAMOOUYMIICHHS CKOPOCTH JBUKCHHS
JKUJIKOCTU JI0JDKHA ObITh He MeHee 0,7 mM/c, a HanoJIHeHHe TPpyOOonmpoBo0B — HE MeHee 0,3

M/C.

VYKIJIOH OE3HAMOPHBIX CAMOTEYHBIX TPYOOIPOBOJIOB:

o _7\1V2
~ 2g4R 2gd’

i

rac

. w
R — runpaBmuueckuit paauyc, M, R = ;;

p—— O ——ay
—— 1 ——

Y, — CMOYCHHBII MEPUMETP TPYOOIPOBOAA, M;

M — K03(hPULMEHT, BHIYUCIIIEMBIii 110 hopMyJie:

A =02 A)a—oz - a—02 0,00002 0’258—0022
e (4R 7 (d) - (0,1036) — e

ITokazarenb CTETECHHU, 3aBUCAIIMI OT MIEPOXOBATOCTH MaTepuasa Tpyo:
a = 0,314A% = 0,314 x 0,02%%> = (,258.

I1pu U3BECTHBIX 3HAYCHUSIX AMaMeTpa U ykioHa 1 = 0,02 camoTeyHoro TpyoonpoBoaa
CpenHsis CKOPOCTh TEYEHHS Vp IIPH €T0 TOJIHOM HATIOJIHEHUH:

. 2gdi 2% 980665 x 0,1036 X 0,02

— 1,848 m/c.
Ver =7 0,022 BABM/C

CpenHIo CKOPOCTh IBHIKEHUS KHIKOCTH V¢, M NOKA3aTeNb CTENCHU b BBIYMCIIAIOT
METOOM ITOCIIEA0BATEIILHBIX UTEPALIWA.

[IpuHMMaeM, YTO TEYEHUE CTOYHOWM >KHJIKOCTH WMEET KBAQJPATHYHBINA XapakTep,
UCXOJI U3 3TOTO JomyIeHus b = 2:

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

JInst MpOBEPKHM OMpeAeNnsieM NoKa3aTelb CTENeHu b:
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500d 1 500 x 0,1036

Ig

L BTRA L 0,00002  _ |

b=3 Vepd 3 11359 X 0,1036 1,711,
lg—— £70,00000149

1,69M
vl =1,3591711 = —— > 1848 m/c.
P C

H3MeHsIs YHCICHHOE 3HAYCHHE CpPEAHEH CKOPOCTH C TIPOHM3BOJBHBIM  IIATOM,
BBIUUCIIAEM 3HAYEHUE CTENEHU b 10 MOMEHTa PaBEHCTBA Vg, C PAHEE MOIYYECHHBIM
PE3YIIBTATOM.

[1pu nony4eHHbIX pe3yabTaTax, koraa b > 2, npuaumars b = 2.

ITpwn v,=1,43 m/c:

15500 15500 % 0,1036
_ Ky _ 0,00002 _ _ .
b=S T d T T Ta3xo1036 M
lg—= £70,00000149

M
vl =1,43717 = 1,848— > 1,848 m/c.
P c

Heo0xoauMo onpeaenuTs MEHTPATBHEIN yro 3 npu HanoJaHeHun Tpyost 0,3:

h
O = arccos (1 - 25> = arccos(1 —2 x 0,3) = 66,422 rpap;

’

180°

= 2,319 paauasn;

I
B=2a

=2 X
180° 2 X 66,422 X

CpenHsisi CKOPOCTh TEYEHUS CTOYHOM KMAKOCTH TTPU HArmoiHeHUU 0,3:

1+a 1+0,258

sinf3\ b~ sin 2,319\ 1,717
ch,0,3 = Vi (1 — B ) = 1,43 X (1 _Z,P)T) = 1,08 M/C.

Pacxo ¢cTo4HOI JKUIKOCTH:

Vepo,3Den®(B— sinB)  1.08 x 0,1036%(2,319 — sin2,319)

_ _ 3.
q= 5 3 0,0023 M~ /c;

q=23n/c >qt=214n/c
Yc1oBys A7 HOPMAIbHOM paboTh! BHITYCKHOIO TPYOONPOBO/IA HE BHITIONHEHDI.

IIpn yBenmueHnun yxnoHa a0 0,025 cpendsst CKOPOCTb TEUEHUs CTOYHOW >KMAKOCTH

npu HanonHeHuu 0,3 1 pacxon COCTaBAT
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Vepo3 = 1,23M/¢; q = 2,62 1/c.

IIpn ymenbiiennn ykioHa 1o 0,01 cpemHsst CKOpOCTh TEYEHHMS! CTOYHOM >KHIKOCTH
npu HanonHeHuu 0,3 1 pacxoa COCTaBAT:

Vepo03 = 0,717 M/c; q = 1,52 a1/c.
O0a BapuaHTa B JaHHOM MPUMEPE HE MOAXOIAT.

IIpm yxmone 0,016 cpenssisi CKOPOCTh TEYEHUS] CTOYHOM KMAKOCTH TIPU HANIOJIHEHUHU
0,3 1 pacxoxa COCTaBAT

Vepo03 = 0,95 M/¢; q = 2,02 11/c

IlpoBepka ycioBus

h
\% 3 = 0,95,/0,3 = 0,52 = K = 0,5, AJ111 M3 NOJIMMEPHbIX MaTEPHAJIOB.

Jlns  ynpomeHusi paOOoThl MPU  BHIMOJHEHUM THIPABIMYECKOTO pacueTa MOXKHO
BOCIOJTB30BATHCS TAOMMIAMH UL THAPABIMYECKOTO pacyeTa Oe3HaNOPHBIX TPyOOMPOBOIOB,
MPUBECHHBIMU B CTPOUTENbHBIX CIIPABOYHUKAX, TEXHUYECKON JIMTEPATYPE MPOU3BOAUTENEH
TpyOONpPOBOIOB H M.

JlaHHBIE TUAPABIMYECKOTO pacueTa NpUBEACHBI B Ta0muIe 23.
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HPUWIOXEHHUA

Hpunoxkenune A

Tabnuna A.1 — PacueTHbIE pacXobl BOABI U CTOKOB JJIsl CAHUTAPHO-TEXHUYECKUX MPUOOPOB

CexyHTHbIH pacxoJI BOJIBL, JI/c

YacoBoit pacxo; BOJBL, /4

Pacxop
C 6 Obmmit | X it | Topsueit | Obumit | X it | Topsuenr | STOXOPOT
AHMTAPHO -TEXHHYCCKHE TTPHOOPHI T OIIOJIHOM opsTeH TIHHA OJI0 THOH OPICH | suGopa,
1/c
h
QSOt qg q (’)l q gohtr qg, hr Qonr qg
1 2 3 4 5 6 7 8
Kpans! x0m04HOH BOABI AL
YMBIBAJIbHUKOB, PYKOMOHHHKOB, 0.1 0.1 ) 30 30 ) 0.2
PAKOBUH
IHCCYapoB 0,2 0,2 - 36 36 - 02
MHCCYAPOB C ABTOMATHYCCKHM KPAHOM 0,035 0,035 - 36 36 - 0,2
CMecHTEIH C a3paTopoM A
YMBIBAJIbHUKOB, PYKOMOHHHKOB, 0.12 0.09 0.09 60 40 40 1
PaKOBHH ? ’ ’
MOEK 0,12 0,09 0,09 80 60 60 1
Ouae 0,08 0,05 0,05 75 54 54 0,2
CmecuTenn s BaHH (B T.4. 00IIME A5t BAHHBI H YMBIBAJIbHHKA)
HA W3JIHB 0,25 0,18 0,18 300 200 200 1,1
HA U3JUB C A3PaTOpOM 0,12 0,09 0,09 300 200 200 1,1
HA AYIIEBYIO CETKY 0,12 0,09 0,09 300 200 200 1,1
CMeCcHTE I 111 HOKHBIX BAHH 0,12 0,09 0,09 220 165 165 1
CmecHrenu nut
JYIIEH C MEIKUM ITOITOHOM 0,12 0,09 0,09 100 60 60 0,2
IyIeH ¢ TayOOKHM HOATOHOM 0,12 0,09 0,09 115 80 80 1
JyIICH YCTAHOBJICHHBIX B TPYILIIC 0,2 0,14 0,14 500 230 270 0,7
CmecuTenu A MOCK U1 NPEATIPUATHH 03 0.2 0.2 500 30 280 1
00ILECTBEHHOTO ITHTAHUSI
KoJ10HKH B MBUIBHBIX C
BOA0PA30OPHBIMH KPAaHAMH XOJIOTHOH, 0,3 0,2 0,2 1000 1000 1000 0.3
rops4ci sogsl [, 15
CMecurenn 111 MCIUIMHCKHX BAHH C YCIOBHBIM JTHAMCTPOM, MM:
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CexyHHBIH pacxo/i BOJIBL, JI/C YacoBoit pacxo BOBL, 11/
Pacxop
CaHMTAPHO-TEXHUYECKHE TPUOOPHI O6upi | Xomommoit | Topsueit | O6umii | Xomoxmoit | Topsueit ;T:;I(gsp‘f
1/c
tot h

q5° a5 q8 6% A5pr | Aonr a3
1,20 04 0,3 0,3 700 460 460 2.3
25 0,6 0,4 0,4 750 500 500 3
0,32 1,4 1 1 1060 710 710 3
HwxHuit Bocxoaqmui Iy 0,3 0,2 0,2 650 430 430 0,3
JIabopaTopHbic BOsOPa300PHEIC 03 03 50 50 1
KOJOHKH
JIabopaTopHbIc CMECHTETH 0,12 0,09 0,09 80 60 60 1
YHHTA3BI CO CMBIBHBIM OaUKOM 0,1 0,1 - 83 83 - 1,6
YHHATA3BI CO CMBIBHBIM KPAHOM 1,4 1,4 - 81 81 - 1,4
Tpamb1 ¢ YCIOBHBIM JHAMETPOM, MM:
;50 - - - - - - 0,7
H,100 - - - - - - 2,1
Kpa#s! 17151 muTheBHIX (POHTAHUHUKOB 0,04 0,04 - - - - 0,04
INTomueounsie kpassl y15 0,3 0,3 - - - - -
TTomueounsie kpansl Jy20 0,4 0,4 - - - - -
ITpumeuaHus:

1 Ha Bogopa300pHBIX KpaHAX M CMCCHTCIIIX CBOOOJHBIH HATIOP CJICAYCT HPHHIMATh II0 TCXHHUCCKUM XapaKTCPHCTHKAM
ykazaHHbIM B nacropte ¥ mo 'OCT 19681-2016, HO He MeHee 10 M.

2 PacxoX CTOYHBIX BOJ, OTBOJMMBIX TPALIAMH, CJICAYCT ONPEICIHITh PACUCTOM H IIPUHUMATH HE 6OJICe YKA3aHHBIX B TAOIHIE.

3 Jlna cucteM BOIOCHAOKCHMS K YMBIBATBHHKAM, PAKOBHHAM, MOMKAM, CMCCHTCIIIM /I BAHH H YMBIBATBHHKAM, Ty IICBBIM
KabuHaM, Ouze, YHHTA3aM CO CMBIBHBIM 0auKOM, ITHCCYapaM, MATECBBHIM (DPOHTAHYHKAM JOTYCKACTC S MPHMEHATh THOKHE
noaBoAKY. ['HOKHE IOABOIKY TOIDKHBI OBITH TEPMETHYHBI M BBIACPXKHBATh AaBIcHUS, YKasaHuele B TOCT 19681-2016
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Tabmuna A.2 — PacueTHbIE pacXObl BOABI M CTOKOB /I CAHUTAPHO-TEXHUYECKUAX MPUOOPOB

Hopwma pacxo/ia BOJEL, 1
A — Pacxonx Bogpl
B CYTKH CO CPE/IHHM 3a B Uac HaW TpuGOpoM, 1 (/)
Z T'0JI BOAOIOTPeONEHHEM BOIOIIOTPEOIICHUS
=
Gele 2 lele |22 = E
15 [Va) ) hA Xa) =
5511 S I I - I I I - 2
ool fey S - = = =5 § Py =
A 5 § = = = E ) - - s B
5 5 ol I E =y & B £ S & §
= 5| 2% ¥ & & : 3} o =
TMotpeGurenu 2 b= gl 3z e s ’§ 5 o N ’§ E 2 gi
z 8 Z g & 5 g & & g 3
~ = 8 & S 8 g S S =
s8] © [ = o = = S
% S =
§ 2
h
é qtot qg »q0,
tot h h tot h h o c
S| G | Gl | @ | G | Gl | G | grory | (@5,
qo,hr h
QO,hr
1 2 3 4 5 6 7 8 9 10 11
1 Xunpre 3narms:
¢ BOZIONPOBOJOM M KAHAMM3AMCH | 4 Jene | 11 | 100 34 40 65 . . 02(50) | 02(50)
6e3 BaHH
TO e, ¢ Ta30CHabKeHueM 1,15 120 40,8 48 7 - - 0,2 (50) 0,2 (50)
C BOJOIIPOBOIOM, KaHATH3aLei
M BaHHAMY ¢ €MKOCTHBIMU 1,15 210 72,3 85 13 - - 0,3(300) | 0,3(300)
BOIOHATPEBATEISIMH
TO €, ¢ POZIOHAr peBATEINA 1,15 | 250 85 100 | 156 | 85 10 | 03(300) | 0,3(300)
IIPOTOUHOTO THIIA
C HEHTPAIN30BEHHBIM TOPSIHIUM
BOJIOCHAOKeHUeM H CHITUNMU 1,15 230 80 94 14,3 7.8 9,2 0,3 (300) 0,2 (200)
BaHHAMI
TO ke, C BaHHAMH NIHHOM 6ojiee
1500-1700 3 1,15 250 85 100 15,6 8,5 10 0,3(300) | 0,2(200)
2 OOIIEKUTHS:
¢ OOIIMMY TYIIIEBHIMU 1 >xuTens 1,1 90 42,5 50 10,4 5,4 6,4 0,2 (100) 0,14 (60)
¢ ATIAMI [P BCEX AATTEN . 1,15 | 140 68 80 12,5 7 82 | 02(100) | 0,14 (60)
KOMHATax
3 TOCTHHMILIBI, TTAaHCHOHATH U MOTETTH
¢ OOIIMMY BaHHAMU U TyIlIaM1 1 >xuTenp 1,1 120 59,5 70 12,5 7 8,2 0,3 (300) 0,2 (200)
C IyIIaMU BO BCEX HOMEpax “ 1,15 230 119 140 19 10,2 12 0,2(115) | 0,14 (80)
¢ BaHHAMH BO BceX HOMepax “ 1,15 300 153 180 30 13,6 16 0,3(300) | 0,2(200)
4 BOTHLHUIIEL
¢ oOIMMH BaHHAMU U JyIaMy 1 xoiixa 1,1 120 63,8 75 8.4 4,5 53 0,2 (100) | 0,14 (60)
¢ CATHTAPIBIMH Y3TAMH, « 11| 200 | 765 | 90 12 65 | 7.6 | 0,3(300) | 02(200)
TIPUOITIKEHHBIMH K TTaJlaTaM
UHPEKITHOHHbIE " 1,1 240 93,5 110 14 8,1 9,5 0,2 (200) | 0,14 (120)
5 CaHaropuu U IoMa OTABIXA:
¢ O0IIMMHA AYIIIAMU 1 mecto 1,15 130 553 65 12,5 7 8.2 0,2 (100) 0,14 (60)
¢ BATTHANH TIPH BECX IHIRIX " 1,15 | 200 85 100 10 42 | 49 | 03(300) | 02200
KOMHATax
¢ AYTHAMI TIPH BCCX JIAIBIX " LI5 | 150 | 638 | 75 12,5 7 82 | 02(100) | 0,14 (60)
KOMHATax
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Hopwma pacxo/1a BOJIBL, 1

Pacxonx Bogpl

. 1Iaocyncm co Cpeé[HI/IM 3a B Uac HaI/I60éIbH_ICFO IpEGopon, /e (1/4)
> JI BOJIOIOTPEOIICHIEM BOJOIIOTPeOICHHS
=
2 e 2 el e | = @ |9 | = g
RElE | B |ale | 87| oz 5
=S = 4 A = | 4 J =4 2
BRE| 2% o = 2 = ~ 5o
= & 29 = = sy = S = a E
& g £l e = B I s % & =
IloTpeturen & 22| g2 = = 5 & B ) E 2 S
z 22| & 2 5| § & p 2
~ = E 8 & 5 o = & & =
=R Qo [ [ @] o = S
§ S =
2 &
g h
2 tot R R tot R R 5> 5,40,
o ’ [
H Qu(,)m Qum Qum hrau | 9aru | 9rru ( tot (QO,hr))
QO,hr h
QO,hr
1 2 3 4 5 6 7 8 9 10 11
6 OU3KYIBTYPHO - 03I0POBUTEIILHBIE YUPEKIACHUS
CO CTOJIOBBIMU Ha
iony pabprkatax, 6€3 CTUpPKH 1 MecTo 1,15 60 255 30 10%* 38 4,5 0,3(300) | 0,2(200)
Gensst
€O CTOTIOBBIMI, PASOTAIONMY Ha 1,1 | 200 85 100 18 6.8 8 | 03(300) | 0200
ChIpbe, M [IPAYEUHBIMUI
7 HomxonbHble 00pa3oBaTeIbHbIC YUPEKICHHUS U IIIKOIBI-HHTEPHATEL:
C JTHEBHBIM IIpeChIBaHNEM JeTeil
CO CTONOBEIMH, PaGOTAIOMIMITHA | 1 osene | 11 | 40 17 20 9,5 38 | 45 |0,14(100) | 0,1(60)
rrony habprikaTax
CO CTOJIOBBIMU, PabOTAIOIMMY Ha
CBIPBE, H [IPAYCUHBIMI,
060py IOBAaHHBIMU 1,1 80 25,5 30 18 6,8 8 0,2 (100) | 0,14 (60)
ABTOMATHUIECKUMY CTUPAIBEHBIMU
MaIMHAMI
¢ KPYDJIOCYTOUHBIM ITpeChIBaHUEM JeTeit:
CO CTOIOBIMH, PAGOTAIOTMHA HA 1,15 | 60 25,3 30 10 38 | 45 |0,14(100) | 0,1(60)
oy babprikaTax
CO CTOJIOBBIMHU, PaCOTAIOIMY Ha
CHIPBE, H IIPAYCHHBIMHU,
060py IOBaHHBIMU 1,15 120 34 40 18 6,8 8 0,2 (100) | 0,14 (60)
ABTOMATITIECKUMY CTUPATLHBIMU
MalHAMA
8 YueGHbIe 3aBEICHUS C 1 .
yUaIics
JYIIEBBIMY TIPU TUMHACTHUECKIX ul
3a1aX U CTOJIOBBIMHU, 1,1 20 6,8 8 3,5 1,2 14 0,14 (100) | 0,1 (60)
IIpero/[aBat
paGoTaronMHI Ha .
oy abpukarax
9 AJIMUHHCTPATUBHBIE 31aHUS 1 paGoTHUK 1,2 15 5,1 6 4 1,7 2 0,14 (80) 0,1 (60)
10 Ipemrpustus oOIIECTBEHHOTO TUTAHKS
¢ IPHTOTORIICHICHM HIHITH 1 Gmoio 1 12 34 4 12 34 4 | 03@300) | 02200
peanuzyeMolii B 00eIeHHOM 3aJ1e
¢ IPHTOTORICHHCM I 1 6moo 1 10 2,6 3 10 2,6 3| 0,3(300) | 02(200)
[IpoaBaeMoil Ha oM
T'/ie IPUTOTOBIICHHUE TTHITIH HE
petycMoTpeHo (OydeTsl, 1 6momo 1 2 0.8 1 2 0,8 1 0,3(300) | 0,2(200)
OyTepOpoHbIE U T.IL.)
BBIITY CKAIONE [0y pabprKaThL:
MSICHBIE It - 6700 2635 3100 0,3(300) | 0,2(200)
PHICHBIE It - 6400 595 700 0,3(300) | 0,2(200)
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Hopwma pacxo/1a BOJIBL, 1

Pacxonx Bogpl

B CYTKH CO CPEJIHUM 32 B Yac HauGOJBIIIEro IpEGopon, /e (1/4)
Z T BOJIoNOTpebIIeHHEM BOJOIIOTPEOIIEHUS PHOOPOM,
=
2 e 2 el e | = g |9 | = 5
REle | B lwg | BB o= 3
=) = 4 A = | 4 J =4 2
5l 2% o +© = - - 2 s
= =] 5w b = S = = g e E
5 SE| B Bl sg| B | E S &
= 5 g G : 8 4 A = - =
IloTpeturen & 22| g2 = = 5 & ] ) E 2 S
z 22| & 2 5| § & p 2
=~ = E 8 & 5 o = & & =
=8| © A o O 2 o S
§ S =
2 &
g h
2 tot R R tot R R 5> 5,40,
o ’ [
= Qu(,)m Qu,m Qu,m hr,u Qhr,u Qhr,u tot (QO,hr))
(QO,hr 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)
KyJIUHApHbIE It - 7700 1020 1200 0,3(300) | 0,2(200)
11 Mara3user:
1 paGotHux
IIporoBonbcTBEHHEIE (63 B CMexty Wi
PO 20 M2 1,1 30 102 12 4 1,7 2 | 0,3(300) | 0,2(200)
XOJIOTWIBHEIX YCTAHOBOK)
TOPTOBOTO
3a71a
[IpOMTOBADHBIE LpabotHik | 41 | 55 | 43 8 4 7 | 2 | 01460 | 0160
B CMeHY
12 Tommomin u 1 6omsHolt | 1,1 10 34 4 26 1 12 | 02(80) | 0,14 (60)
aMOyJIaTOpHI
TTO/IMK MHUKHY 11 aMOY IaTOpHHI I pabommc |- 30 10,2 12 4 1,7 2 0.2(80) | 0,14 (60)
B CMeHY
13 Armrexu:
TOPIOBBIH 31 H 1101CO0HBIE 1 pabomrnx | 1 30 102 | 12 4 1,7 2 | 014¢60) | 0,140
IIOMeIIIeHNS
7aG0paTOPHST IPHIOTOBICHH 1 310 | 468 | 55 32 7 82 | 0,2(300) | 0,2(200)
JeKapCcTB
1 paGouee
14 Tlapukmaxepckue MECTO B 1,1 56 28,1 33 9 4 4,7 0,14 (60) 0,1 (40)
CMEHY
15 KuHoTteaTprl, Tearpsl, KIyObl U JOCYTOBO-Pa3BIEKATEIbHBIE YUPSKICHHUS:
UL 3pUTernei 1 yenoBek 1 8 2.6 3 0,9 0,3 0,36 0,14 (80) 0,1 (50)
IUTSL ApTUCTOB “ 1 40 21,3 25 34 1,9 22 0,14 (80) 0,1 (50)
16 CraJOHHI U CLIOPT3aIIb
UL 3pUTenei 1 "ermoBek 1 3 0,9 1,1 0,3 0,1 0,12 0,14 (60) 0,1 (40)
RIS (U3KYIETYPHIKOB (C yHeToM 115 | 50 255 | 30 45 21 | 25 | 02(80) | 0,14 (50)
IpremMa JIyIa)
VIS CIIOPTCMEHOB 1,15 100 51 60 9 43 5,1 0,2 (80) 0,14 (50)
17 1InaBarentHble GacceiHbL:
%
9 BMECTUMOCT
TIOIIOIIHEHUE OacceiiHa . 1 10 - - - - - - -
u Oaccelina
B CYTKH
UL 3pUTenei 1 mecto 1 3 0,9 1,1 0,3 0,1 0,12 0,14 (60) 0,1 (40)
JU1 CIOPTCMEHOB (C YHEeTOM 1 uenosex 1 100 51 60 9 43 | 51 | 02(80) | 0,14 (50)
IpremMa ayIa)
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Hopwma pacxo/1a BOJIBL, 1

Pacxonx Bogpl

B CYTKH CO CPEJIHUM 32 B Yac HauGOJBIIIEro IpEGopon, /e (1/4)
> T0J1 BOZIoHoTpebIIeHIEM BOJOIIOTPeOICHHS
=
2 e 2 el e | = @ |9 | = g
RE| & 2 | 2| g 3 | 5| = 5
=S = 4 A = | 4 J =4 2
BRE| 2% = = 2 = ~ 5o
= S| o3 b = S = = = a E
& 5 g E/ 5 E: % E/ E g: % % & P
IotpeGurenu § 2% 5 & e = 5 2 ] 5 E = S
2 23| 5 2 = | & = | & 5
~ = E 8 g & b 3 8 8 =
=8| © A = O 2 o S
§ S =
2 &
g h
é gt 96,90
tot h h tot h h 0
= Qu(,)m Qu,m Qu,m h(;,u Qhr,u Qhr,u tot (Q(C),hr))
(QO,hr h
QO,hr
1 2 3 4 5 6 7 8 9 10 11
18 Bamm:
AU MBITBA B MPLTHHOM 1 ! 1 180 | 102 | 120 | 180 | 102 | 120 | 0,4(180) | 0.4 (120)
OIIONIaCKUBAHIEM B JIYIIIE [IOCETUTETD
TO A€, C LIPHEMOM L 1 290 | 161,5 | 190 | 290 | 1615 | 190 | 0,4 (290) | 0,4 (190)
03J[0POBUTENBHEIX IIPOLIEAYP [IOCETUTETD
IyIieBas kaGuHa ! 1 360 204 240 360 204 240 0,2 (360) | 0,14 (240)
[IOCETUTETD
BaHHas KabUHA ! 1 540 306 360 540 306 360 0,3 (540) | 0,2(360)
HIOCETUTENh
19 Tlpaueursie:
Ilo
MEXAHHSHPOBAHEHIC Lxreyxoro |y |95 | 13 | 25 | 75 | 213 | 25 | TeHomor
Gerpst HMYECKUM
JIAHHBIM
HEMEXAHIUPOBAHHBIE 1 40 12,8 15 40 12,8 15 0,3(300) | 0,2(200)
20 IIpon3BOACTBEHHBIE LIEXIL:
OGBIUHBIE Luel | 4 15 | o5 94 11 9,4 37 | 44 | 0,14(60) | 0,1(40)
CMeHY
 TEIUIOBLICICHIAMY CBBITIC 84 1 45 | 204 | 24 | 141 | 71 | 84 | 0,14(60) | 0,1(40)
x/DkHal M/u
21 JymieBble B GBITOBBIX 1 mymepas
TIOMEITIEHIX IIPOMBIIUICHHBIX CEeTKa B 1,1 500 2295 270 500 229,5 270 0,2 (500) | 0,14 (270)
IIpe IIPUSTHI CMEHY
22 OCTATBHEE LEXH Luers | 15 | o5 9,4 11 9.4 37 | 44 | 0,14(60) | 0,1(40)
CMEHY
23 Pacxop Bojbl Ha IIOJIUBKY:
TPaBSIHOTO IIOKPOBA 1 M2 1,2 3 - - -
($yTOONBEHOTO OIS 1,2 0,5 - - -
OCTAILHBIX CIIOPTUBHBIX U 12 15 ) ) )
COOPYIKEHUI 7 ’
Y coBepIEHCTBOBAHHBIX 0.4-
TIOKPBITHH, TPOTYapOB, 1,2 0’ 5 - - -
IUIOIAIel, 3aBOICKIX IIPOE3I0B >
3eNIeHbIX HACaKICHUM, Ta30HOB U 12 3,0-
I[BETHUKOB i 6,0 ) ) )
24 3amiBKa IIOBEPXHOCTU KaTKa 1M 1 0,5 - - -
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Hopwma pacxo/1a BOJIBL, 1 Pacxo 1 BT
B CYTKH CO CPEJIHUM 3a B 4ac HauGOJIbITIETO TpHGopOM, T (A1)
> T BojionoTpeClIeHHEM BOJIOTIOTPEOIICHHS
=
= P
- ) $ & ) S & = 2
28| 5 0 @ 5 " 0 2
o Q Ivay 3] o o= 3,
= - [ i B [ i g 5
=) = 4 J =~ | 4 dl =4 2
5 2% o +© = - - 2 s
= =] 5w b = S = = g e E
5 & g = = & g E = E 2
g | gl @2 : a a “ = < & =
TMotpeGurenu o3 g5 5 2 N k> 5 2 LS ) E = gi
a gl g 2 = | g = 2 2
2 |2E| S - 5 5| g S
e © [ = o = ~ S
= -
g c 4R
g R R a* o, 90,
tot h h tot ’ c
= Qu,m Qu,m Qu,m Qhr,u Qhr,u Qhr,u ( tot (QO,hr))
QO,hr h
QO,hr
1 2 3 4 5 6 7 8 9 10 11
Ilpumeuannd:

1 Hopme! pacxosa Boas! yetaHoBIeHs! 1 | 1 I kmmimaTudeckux patioHoB. Hopmer pacxoza Boapt mmst 111 u IV xmmaTiyueckux paiioHOB
cJle Iy €T IIPHHUMATH ¢ y4eToM ko3¢ durienTa B rpade "I loppmmaronii koaddument ms 11 u IV xmmaTHdeckux patioHos". HopMel
pacxojia BOJIBI, YTBEPKACHHBIE PETHOHABHPIMU OPTaHaMH BIIaCTH, ABJISIOTCS IIPHOPUTETHBEIMHU 110 OTHOIIEHHUIO K HOPMaM PacXo;ia BOIp,
TIpUBENEHHBIM B Tabmre A 2.

2 Hopme! pacxoa BOBI YCTAHOBJIEHBI 1 OCHOBHBIX ITOTpeSuTeNell U BKIFOUAOT BCe JIOTIOIHUTETBHbIE PacXo bl (00CITy KUBArOIM
TIepPCOHATOM, IYIIEBBIMU s 05CTY KUBAIOMIETO IlepcoHana, IIoCeTUTENSIMY, Ha YOOPKY ITOMEIIeHIE 1 T.IL.).

3 IlotpebieHre BOBI B TPYITIOBIX AYIIEBBIX U Ha HOKHbIE BAHHEL B OBITOBLIX IIOMEIIEHISTX IIPOU3BOICTBEHHBIX IIPE TIPS THL, Ha CTUPKY
6eNps B IIpaueHtHbIX U IIPUTOTOBJICHHUE ITUITY Ha IIPeTIPUSITHAX 0OIEecTBEHHOTO IUTa ks, a Takke Ha BoAoIe4e0HbIe IIPOLE Ay PEL B
Bo0JIeyeOHMITAX ¥ IIPUTOTOBJICHHE [T, BXOASIIIMX B cOCTaB COJIBHUIL, CAHATOPUEB U [TOJIUKJIMHUK, HAJTEKUT YUUTHIBATh JOIIOTHUTEIBHO.
4 Ilpu HeaBTOMATU3MPOBAHHBIX CTUPAILHBIX MallliHaX B [IPAUeHHBIX U IIPU CTHPKE Oebs co crelMPUIeCKUMH 3arpA3HEHUSIMI PacueTHBIHA
pacxoj ropaueii Boapl JOITyckaeTed yBelIuuBarh Ha 30%.

5 IIpuBe/ieHHbIE pacueTHbIE PacXo bl BOABI Ha ITOIKMBKY YCTaHOBJIEHE! M3 pacueTa Ha | monuBKy. UHCIIO ITOIHMBOK B CYTKH CIEyeT
IIPUHMMATH B 3aBUCUMOCTH OT KIMMATHHECKUX U APYTHUX MECTHEIX YCIOBHIL.

6 Pacxo eI Bojpl Ha IIPOU3BOACTBEHHBIE HY KB, HE yKa3aHHBIE B TaONuIie, cledyeT IIPUHUMATh B COOTBETCTBHHY C TEXHOJIOTHYECKAMHU
3aJaHMIMH U YKa3aHAME II0 CTPOUTEIBHOMY IIPOEKTUPOBAHMIO TIPEIIPHATHI OTAEILHBIX 0TpaciIel IpOMBIITIEHHOCTH.

7 Jlns BoponoTpebuTeIel Tpak JaHCKIX 34aHII, COOpY>KeHuit U ITOMEIIEHMH, He YKa3aHHBIX B TaOluile, HOPMBI pacxoa BOJbI CIENYET
TIPHHUMATE COTVIACHO HACTOSIIIEMY IIPIIOKEHIIO 1A IoTpeduTeNnel, aHaoTHHHBIX [0 XapaKTepy BOAOIOTpeGIeH s

8 Ha npemmpusiTiisix o6miecTBEHHOT0 MyTaHus komuuecTso 6o (U), peami3yeMbIX 3a o JHH pabounii JeHb, JOIIyCKaeTCsl OIpeaeTTh 110
dopmyre

U=22xnxmxTxy
Te 1N — KOMMYECTBO II0CATOUHBIX MECT,
m — KOJIMYECTBO I10CAI0K, IIPUEMMAEMBIX TSI CTOJIOBBIX OTKPHITOTO THITA U Kade - 2; M CTOTIOBBIX CTYAEHUYECKUX U IIPU IIPOMBIIIIEHHBIX
IIPeIIPUATHAX - 3; IS PECTOPAHOB - 1,5;
T — Bpemst paGoTEI [IpeMIPUATIS OOTIECTBEHHOTO TIUTAHWS, U,
¥ — x03¢uIMeHT HePaBHOMEPHOCTY II0CAI0K Ha IIPOTSHKEHUH Pabouero JiHs, IPUHUMAEMBIH st CTOIOBBIX U Kade - 0,45, m1s pecTopaHoB
- 0,55; mrst ipyrux IpEApUATUR OGITIECTBEHHOTO IIUTAaHUS TIPH 0OOCHOBAHHY JI0ITyCcKaeTest IIpuHUMAaTh 1,0.
9 B nipempusitisax 0OIMECTBEHHOTO MIMTaHUs KOTHHECTRO peanusyeMeix 6mox U B yac ciieyer onpeiersth 10 GopMmyie
U=22nm,
IJIE 1 - KOJMYECTRO IT0CAOUHBIX MECT, 1 - KOIMHECTBO II0CAI0K, MPUHUMAEMOE TS CTOTIOBBIX OTKPLITOTO TUIIA U Kade paBHBIM 2; IS
CTOJIOBBIX IIPY IPOMBIIUIEHHBIX IIPEIPHUSTUSAX U CTY JEHYECKUX CTOJIOBBIX - 3; IS pecTopaHoB - 1,5. HopMsI pacxoa BOIpl BKIIIOUAIOT BCE
JIOTIOTTHUTENBHBIE PAcX0Ib! (00CITY KUBAOIIIM IIEPCOHATIOM, TyIIEBBIMH TSI 0OCITYKUBAIOITIETO [IEPCOHANA, IIOCETUTEISIMU, Ha YOOPKY
TIOMEITIeHU U T.11. ). BpeMst paGoThl Ipe IpusiTHEt 0OIIECTBEHHOTO IIMTAHKA C YHETOM IIPUTOTOBICHUS TIHITIH U MBIThS 000Dy 10BaHIA
OLIpeieNIsIeTCsl TEXHOIOTHHECKOH yacThIo 1IpoekTa. HopMa pacxoma BoJpl Ha 1 T PO JyKIUH OIIPEIENseTcs. TEXHOIOTHHECKOH YacThIO
IIPOEKTA.
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IHpunoxenue b

Tabnuna b.1 — 3naueHns ko3QpPuimeHToB o U ohr B 3aBUCHMOCTH OT YMCIIa CAaHUTAPHO-
TEXHUYECKUX NMPUOOPOB N, BEPOATHOCTH uX aeicTBus P m ucnone3zoBanus Py, npu P (P )>
0,1 u N<200

N P (Py)
0,1 0,025 | 0,16 | 02 | 025 | 0316 | 04 0,5 | 063 | 08

2 0,39 0,39 0,4 04 0.4 0.4 0,4 0,4 0,4 0,4

4 0,58 0,62 0,65 | 069 | 072 | 076 | 0,78 | 0.8 0,8 0.8

6 0,72 0,78 0,83 | 09 | 097 | 104 | 1,11 | 1,16 | 12 1,2

8 0,84 0,91 099 | 1,08 | 1,18 | 129 | 1,39 | 15 | 1,58 | 159
10 0,95 1,04 1,14 | 125 | 138 | 152 | 1,66 | 181 | 194 | 1,97
12 1,05 1,15 128 | 141 | 157 | 1,74 | 1,92 | 2,11 | 229 | 236
14 1,14 1,27 141 | 157 | 175 | 1,95 | 217 | 24 | 263 | 275
16 1,25 1,37 1,53 | L71 | 1,92 | 2,15 | 241 | 2,69 | 296 | 3,14
18 1,32 1,47 1,65 | 1,85 | 2,09 | 235 | 255 | 2,97 | 324 | 3,53
20 1,41 1,57 1,77 | 1,99 | 225 | 255 | 2,88 | 324 | 36 | 3,9
22 1,49 1,67 1,88 | 2,13 | 241 | 274 | 3,11 | 3,51 | 3,94 | 433
24 1,57 1,77 2 226 | 257 | 293 | 333 | 3,78 | 427 | 47

26 1,64 1,86 | 2,11 | 239 | 273 | 3,11 | 355 | 4,04 | 46 | 511
28 1,72 1,95 221 | 252 | 288 | 33 | 3,77 | 43 | 494 | 551
30 1,8 2,04 | 232 | 2,65 | 303 | 348 | 399 | 456 | 527 | 5,89
32 1,87 2,13 243 | 2,77 | 3,08 | 3,66 | 42 | 482 | 56 | 624
34 1,94 2,21 253 | 29 | 333 | 384 | 442 | 508 | 592 | 6,65
36 2,02 2,3 2,63 | 3,02 | 348 | 402 | 463 | 533 | 623 | 7,02
38 2,09 2,38 2,73 | 3,04 | 362 | 42 | 484 | 558 | 66 | 743
40 2,16 247 | 283 | 326 | 3,77 | 438 | 505 | 583 | 691 | 7,84
45 2,33 2,67 | 308 | 353 | 412 | 478 | 555 | 645 | 7,72 | 88

50 2,5 2,88 332 | 38 | 447 | 518 | 6,05 | 7,07 | 852 | 99

55 2,66 307 | 356 | 407 | 48 | 558 | 655 | 769 | 94 | 108
60 2,83 327 | 3,79 | 434 | 516 | 598 | 705 | 831 | 102 | 118
65 2,99 346 | 402 | 461 | 55 | 638 | 7,55 | 8,93 11 12,7
70 3,14 3,65 425 | 4388 | 583 | 678 | 8,05 | 955 | 11,7 | 13.7
75 33 3,84 | 448 | 515 | 616 | 7,08 | 855 | 10,17 | 125 | 147
80 3,45 4,02 47 | 542 | 649 | 758 | 9,06 | 10,79 | 134 | 157
85 3.6 42 492 | 569 | 682 | 798 | 957 | 1141 | 142 | 168
90 3.75 438 514 | 596 | 7,05 | 838 | 10,08 | 12,04 | 149 | 177
95 3.9 4,56 536 | 623 | 748 | 8,78 | 10,59 | 12,67 | 156 | 186
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P (Pw)

N 0,1 0,25 | 0,16 | 02 | 025 | 0316 | 04 0,5 | 063 | 08
100 4,05 4,74 558 | 65 | 781 | 918 | 11,1 | 133 | 165 | 196
105 42 4,92 58 | 677 | 8,14 | 958 | 11,61 | 1393 | 172 | 206
110 435 5,1 6,02 | 704 | 847 | 999 | 12,12 | 1456 | 18 | 216
115 45 5,28 624 | 731 | 88 | 104 | 12,63 | 1519 | 188 | 226
120 4,65 5,46 6,46 | 758 | 913 | 10,81 | 13,14 | 1587 | 195 | 236
125 48 5,64 6,68 | 785 | 946 | 1122 | 1365 | 1645 | 202 | 246
130 4,95 5,82 69 | 812 | 979 | 11,63 | 1416 | 17,08 | 21 255
135 5,1 6 7,12 | 839 | 10,12 | 12,04 | 1467 | 1771 | 219 | 265
140 5,25 6,18 734 | 8,66 | 1045 | 1245 | 1518 | 1834 | 22,7 | 275
145 5,39 6,36 | 756 | 893 | 10,77 | 12,86 | 1569 | 18,97 | 234 | 284
150 5,53 654 | 7,78 | 92 | 11,09 | 1327 | 162 | 196 | 242 | 294
155 5,67 6,72 8 947 | 11,41 | 13,68 | 16,71 | 2023 | 25 30,4
160 5,81 6,9 822 | 974 | 11,73 | 14,09 | 17,22 | 2086 | 25,6 | 31,3
165 5,95 7,07 8,44 | 10,01 | 12,05 | 145 | 17,73 | 2149 | 264 | 32,5
170 6,09 7,23 8,66 | 1028 | 12,37 | 14,91 | 18,24 | 22,12 | 27,1 | 33,6
175 6,23 7,39 8,88 | 10,55 | 12,69 | 1532 | 18,75 | 22,75 | 27,9 | 34,7
180 6,37 7,55 9,1 | 10,82 | 13,01 | 15,73 | 1926 | 23,38 | 28,5 | 354
185 6,5 7,71 932 | 11,00 | 13,33 | 16,14 | 19,77 | 24,01 | 294 | 36,6
190 6,63 787 | 954 | 11,36 | 13,65 | 16,55 | 2028 | 24,64 | 30,1 | 37,6
195 6,76 8,03 9,75 | 11,63 | 13,97 | 16,96 | 20,79 | 2527 | 30,9 | 38,3
200 6,89 8,190 | 996 | 11,9 | 143 | 174 | 21,3 | 259 | 31,8 | 395
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Tabnuna b.2 — 3HaueHus KO3QPUIIMEHTOB O U Op; B 3aBUCUMOCTH OT YMCJIA CAaHMTAPHO-

TEXHHUYECKHAX MPUOOPOB N, BEPOATHOCTH UX AciicTBUS P 1 ncnonb3oBanus Py,
npu P (Py;) <0,1 n mrobom umcne N, a taroke ipu P (Py;) > 0,1 1 uncie N > 200

NP NP NP NP NP
Py | O ey | O ) | @ e,y | @) p,) | )
0 0.2 0,64 0.767 10 4.126 58 16.22 330 76.8
0.015 | 0202 0.66 0779 102 4,185 59 16.45 335 77.88
0,016 | 0205 0,68 0,791 104 4244 60 16,69 340 78.96
0.017 | 0207 0.7 0.803 10,6 4302 61 16,92 345 80,04
0.018 0.21 0.72 0.815 10.8 4361 62 17.15 350 81.12
0.019 | 0212 0.74 0.826 11 4419 63 17.39 355 822
0.02 0.215 0.76 0.838 112 4.477 64 17.62 360 8308
0,021 0,217 0,78 0,849 114 4534 65 17,85 365 84,36
0,022 | 0219 0.8 0.86 11,6 4592 66 18.09 370 85.44
0.023 | 0222 0.82 0.872 118 4.649 67 1832 375 86.52
0.024 | 0224 0.84 0,883 12 4,707 68 1855 380 87.6
0,025 | 0226 0,86 0,894 12.2 4,764 69 18,79 385 88,67
0,026 | 0228 0,88 0,905 12,4 4.82 70 19,02 390 89,75
0,027 0,23 0,9 0,916 12,6 4877 71 1925 395 90,82
0,028 | 0233 0,92 0,927 12.8 4,934 72 19.48 400 91,9
0,029 | 0235 0,94 0,937 13 4,99 73 19.71 405 92,97
0,03 0,237 0,96 0,048 132 5,047 74 19,94 410 94,05
0,031 | 0239 0,98 0,959 13.4 5,103 75 20,18 415 95,12
0,032 | 0241 1 0,969 13,6 5,159 76 2041 420 96,2
0,033 | 0243 1,05 0,995 13.8 5215 77 20,64 425 9727
0,034 | 0245 11 1,021 14 5,27 78 20,87 430 98,34
0,035 | 0,247 1,15 1,046 142 5326 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 | 07252 13 1,12 14.8 5,492 82 21,69 450 102,63
0,039 | 0254 1,35 1,144 15 5,547 83 22,02 455 103,7
0,04 0,256 1.4 1,168 152 5,602 84 2225 460 104,77
0,041 | 0258 1,45 1,191 15,4 5,657 85 22,48 465 105,84
0,042 | 0259 15 1215 156 5712 86 271 470 106,91
0,043 | 0261 1,55 1,238 15,8 5,767 87 22,94 475 107,98
0.044 | 0263 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 2408 500 113,32
0,049 0,271 1,85 1,372 17 6,093 93 2431 505 114,38
0,05 0,273 1,9 1,394 17,2 6,147 94 24 .54 510 115,45
0,052 0,276 1,95 1,416 174 6,201 95 2477 515 116,52
0.054 0.28 2 1.437 17.6 6,254 96 24.99 520 117,58
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T | GO |y | a0 | Gmy | || e |l | e
0,056 0,283 2,1 1,479 17.8 6,308 97 2522 525 118,65
0,058 0,286 22 1,521 18 6,362 08 25,45 530 119,71
0,06 0,289 23 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 25 1,644 18.6 6,522 102 26.36 545 122,91
0,065 0,298 2.6 1,684 188 6,575 104 26.82 550 123,97
0,068 0,301 2.7 1,724 19 6,629 106 2727 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 7417 124 31,35 600 134,6
0,088 0,328 3,7 2,102 225 7547 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 2,174 235 7,806 130 32,7 615 137,78
0,094 0,336 4 221 24 7,935 132 33,15 620 138,84
0,096 0,338 4,1 2,246 245 8,064 134 33,6 625 139,9
0,098 0,341 42 2,281 25 8,192 136 34,06 630 140,96
0,1 0,343 43 2317 255 8,32 138 34,51 635 142,02
0,105 0,349 4.4 2352 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 3,828 146 36,31 655 146,25
0,125 0,373 43 2,49 28 8,955 148 36,76 660 14731
0,13 0,378 4.9 2,524 28.5 9,081 150 3721 665 148,37
0,135 0,384 5 2,558 29 9,207 152 37,66 670 149,43
0,14 0,389 5.1 2,592 29.5 9332 154 38,11 675 150,49
0,145 0,394 52 2,626 30 9457 156 38,56 630 151,55
0.15 0,399 53 2,66 30,5 9583 158 39,01 685 152,6
0,155 0,405 5.4 2,693 31 9,707 160 39,46 690 153,66
0.16 0.41 55 2.726 31,5 9832 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 5.7 2.793 325 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 5.9 2.858 335 10,33 170 41,7 715 158,94
0,185 0435 6 2.891 34 10,45 172 42,15 720 160
0,19 0.439 6.1 2.924 345 10,58 174 42,6 725 161,06
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0,195 0,444 6,2 2,956 35 10,7 176 43,05 730 162,11
0.2 0,449 6,3 2,089 355 10,82 178 435 735 163,17
0,21 0,458 6,4 3,021 36 10,04 180 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 3,117 375 1131 186 4529 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 3,181 385 11,56 190 46.19 765 1695
0,27 0,51 7 3212 39 11,68 192 46,64 770 170,55
0,28 0,518 7.1 3,044 395 11,8 194 47.09 775 1716
0,29 0,526 72 3,275 40 11,92 196 4754 780 172,66
0,3 0,534 73 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 75 3,369 415 12,28 205 49,49 795 175,82
0,33 0,558 7.6 3.4 42 12,41 210 50,59 300 176,87
0,34 0,565 7.7 3,431 42,5 12,53 215 51,7 810 178,98
0,35 0,573 738 3,462 43 12,65 220 52,8 820 181,08
0,36 0,58 7.9 3,493 435 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 3,616 455 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 47,5 13,73 265 62,66 910 200
0,45 0,645 3.8 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 2042
0,47 0,658 9 3,828 49 14,09 280 65,94 940 2063
0,48 0,665 0,1 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 93 3,918 51 14,56 295 69,2 970 212,59
0,52 0,692 9.4 3,948 52 14,8 300 70,29 980 214,68
0,54 0,704 95 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
0,38 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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Tabmuua C.1 — ®u3nueckne CBONCTBA BOJBI MPHU PA3IMUHBIX TEMIEPATypax

Hpuno:xkenne C

°C VacaeHas Kunemaruuec- | Temnonposoanocts, | [LmotHocts | Kosddunment Yucno
TCILIOCMKOCTD, | Kas BA3KOCTH, Br/(m*°C) BOJPIL, temmeparypo- | Ilpamarms
kJx/(xkr°C) M/c xr/m° MMPOBOAHOCTH
0 421 0,0000018 0,5545000 1000,00 0,0001316 13,45
1 421 0,0000017 0,5569482 1000,01 0,0001322 12,935
2 421 0,0000017 0,5593726 1000,02 0,0001329 12,45
3 421 0,0000016 0,5617734 1000,01 0,0001335 11,993
4 421 0,0000016 0,5641506 999,99 0,0001341 11,562
5 420 0,0000015 0,5665040 999,95 0,0001348 11,154
6 420 0,0000015 0,5688338 999,91 0,0001354 10,768
7 420 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
23 418 0,0000009 0,6048166 997,53 0,0001450 6,451
24 418 0,0000009 0,6067202 997,30 0,0001455 6,286
25 418 0,0000009 0,6086000 997,06 0,0001460 6,127
26 418 0,0000009 0,6104562 996,82 0,0001465 5,974
27 418 0,0000009 0,6122886 996,56 0,0001470 5,827
28 418 0,0000008 0,6140974 996,30 0,0001474 5,686
29 418 0,0000008 0,6158826 996,02 0,0001479 5,55
30 418 0,0000008 0,6176440 995,74 0,0001484 5,419
114




OC HTHU "Texokenept”

°C VacaeHas Kunemaruuec- | Temnonposoanocts, | [lmotHocts | Kosddunment Yucno
TEIUIOEMKOCTD, | Kas BSI3KOCTh, Br/(m*°C) BOJBL, temmeparypo- | Ilpamarms
kJox/(xkr°C) M/c Kr/M° MPOBOJHOCTH

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 99421 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 4527
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
57 418 0,0000005 0,6562518 985,35 0,0001593 3,152
58 418 0,0000005 0,6573502 984,88 0,0001596 3,099
59 418 0,0000005 0,6584250 984,40 0,0001599 3,048
60 418 0,0000005 0,6594760 983,92 0,0001602 2,998
61 418 0,0000005 0,6605034 983,43 0,0001605 2,949
62 418 0,0000005 0,6615070 982,94 0,0001609 2,901
63 418 0,0000004 0,6624870 982,45 0,0001612 2,855
64 418 0,0000004 0,6634434 981,95 0,0001615 2,81
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°C VacaeHas Kunemaruuec- | Temnonposoanocts, | [lmotHocts | Kosddunment Yucno
TEIUIOEMKOCTD, | Kas BSI3KOCTh, Br/(m*°C) BOJBL, temmeparypo- | Ilpamarms
kJox/(xkr°C) M/c Kr/M° MPOBOJHOCTH
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 — DkBUBaJICHTHAs! HIEPOXOBATOCTh TPYO
Hanmvenosanme A, MM
Bogonposon
TpyOrl cranbhbie 3nekTpocBapubie npsvomosHeie ['OCT 10704 0,06-0,2
TpyOrl cTanbHbIe BOgorazonposogHbic oObikHOBeHHEIE I'OCT 3262 0,13
TpyOrt menubie Bogorazonposoaueie I'OCT P 52318 0,002
Tpy6sr cranbusie Hepxkaseromue no [OCT 9941 0,002
Tpy6s1 u3 cumroro nonmdtricHa PE-Xb 'OCT P 52134 0,0015-0,105
Tpy6sr u3 cummroro nonmdtricHa PE-Xa 'OCT P 52134 0,0015-0,105
Tpy6sr monunpormuneHosas 'OCT P 52134 0,01
Tpy6sr uyrynnsic HanopHeie ' OCT 9583 0,25-0,55
Mnaxr pe3uHOBLII 0,01-0,03
Kananmzarms
Tpyow 1IBX xananuzanuonssie TY 6-19-307 0,0015-0,105
Tpyos 111 kanamuzanuonnsie FOCT 22689.2 0,01
TpyOs1 uyrynnsie kanamusanuonnsie ['OCT 6942 0,25-0,55
Tpy©rr kepamuuaeckue 'OCT 286-82 0,8-1
Tpy©Ort crexknsunasie 'OCT 8894-86 0,001-0,01
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