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ey 1 3212491 NPAKTHYECKUX 3AHITHIA

Onbir  mperofaBanys  TUCIIUIMHBL  "CaHUTApHO-TEXHHMYECKOE — OOOpYZIOBaHWE  3/IaHMiA"
MOKAa3bIBACT, YTO CO3HATEJILHOE OBJIAJICHUE KypCOM BO3MOXKHO TOJIBKO HA OCHOBE CHCTEMAaTHUYECKOIO
pelIeHus 3a/1a4 U MPAKTHYECKUX YIPOKHEHUH - IPoLiecca, KOTOPbIA pa3BUBAET CAMOCTOSITENIbHOE TEXHU-
4yecKoe MbIluieHHe. 1103ToMy OCHOBHAS LIEb MPAKTUYECKUX 3aHATUN U METOJIMUECKMX YKA3aHUN K HUM
3aKJTFOYAeTCS B Pa3BUTUH Y CTYACHTOB IPAKTUYECKUX HABBIKOB MPUMEHEHHS TEOPETUUECKUX CBEICHUI K
PEIICHNIO KOHKPETHBIX 33/1a4 MPOSKTHPOBAHUS M pacueTa 3JIeMEHTOB CHCTEMBI TeIuiocHa0xkeHus. Me-
TOAMYECKHE YKa3aHUs C JIOCTATOUHON MOJIHOTOM OXBATHIBAIOT BCE OCHOBHBIE Pa3/Ieibl AUCIUILTHHBL.

[pu paspaboTKe METOIMYECKUX YKa3aHWH CTaBUIIACh IIENb JOOHMTHCS IIMPOKOTO TEMATHIECKOrO
pazHOOOpasysi, MHIUBUIyaIM3aMU U HECTaHAAPTHOCTU 3a1ad. Hapsimy ¢ aHanmMTHYeCKMMU METOAaMHU
UCTIONB3YIOTCS  TpauecKue METOIbl PEIICHHs, TO3BOJLSIFOIIME HAJIHO AHAIM3UPOBATH BIIMSHUC
Pa3MMYHBIX (PAKTOPOB HA KOHEUHBIE PE3YJIbTAThI.

Jlnss noBbiueHust 3(pQEKTHBHOCTH TMPAKTUYECKUX 3aHATAH OCHOBHOE BHHMAHUE YACISCTCS
CaMOCTOSITENIbHOM paboTe CTYAEHTOB, IS Yero Kakaas 3ajada WIM KOHKPeTHAs CUTyalus st
MPOSKTHPOBAHMSI CHAOYKEHA WHIIMBUTYaTbHBIMU MCXOIHBIMU JaHHBIMH. HOMep BapraHTa HCXOHBIX
JIAHHBIX COOTBETCTBYET MOPSIIKOBOMY HOMEPY (PaMUITHH CTy/IeHTA B JKypHAJIE MPEro/aBaTelis.

MeTtomyeckre yKazaHusl K KaKIIOMY IPAKTUUECKOMY 3aHSTHIO COICPYKUT TEOPETUUECKHE CBEICHUS
HEOOXOMMBIC TSI PEIICHHsT COOTBETCTBYIOIIMX 3a/ad. Ha m3ydeHne 3THX TeOPETHYECKHX CBEICHHIN
otBogutcst 15..20 MUHYT, MpU 3TOM TpenoaBaTelb JIOMOIHUTEIBHO MOSCHSIET HAWOOJee CIOMKHBIE
BOIPOCHL. Jlasiee CTy/IeHThI MPUCTYNAIOT K CAaMOCTOSITEIbHOMY PEICHUIO 33/1a4 C WHIUBUAYATLHBIMU
WCXOHBIMH JaHHBIMU. B mporiecce perieHus 3aqad npernoaaBareib JaéT METOAMYECKUE YKa3aHHUs K
PEIIEHHIO HAaNOOJIEE CITOKHBIX 3a]1a4.

Ecmu cTyneHT mporycTiin NMpakTUYeCKOe 3aHSATHE, TO COOTBETCTBYIOIIME 33/1a4M JIOJDKHBI OBITh
PELIEHBI UM BHE PACIIMCAHUS 3aHATHM.

IL1an npakTHYeCcKuX 3aHATHI
OtuéT 0 npoaenanHoii padore

Otuér o mpoaenaHHoil pabore opopmisieTcs MHIUBUAYATBHO KaXIbIM CTYIEHTOM B
TETPaaX B CIEAYIOLIEH OCIe10BaTEIbHOCTH:

HaumenoBanue padoThI.

Lean BbINOJIHAEMOI padOTHI.

Hcxoanble 1aHHbIe K paboTe pacu€THOrO XapakTepa.

PacuétHass 4vacTh WIM [OPUHUUIHUAIBHBIE CXEMbl CHUCTEM WU OOOpYIOBaHMS
(M300paxaroTCsl OT PYKHM pPYYKOM MM KapaHAalloM) C ONpPEAETICHHEM HEKOTOPBIX HX
XapaKTEePUCTHUK.

BobiBo 110 pe3ynbTaTam paboThI.

Kaxxnas BeimonHenHast u odopmiieHHass paboTa 3aBepiiaeTcsi €€ yCTHOM 3aluToM, Ha
KOTOPOM CTYIEHT JAOJDKEH IPOSBUTH 3HAHUSA [0 COOTBETCTBYIOLIEMY TEOPETHUYECKOMY H
MPaKTUYECKOMY pa3esy U3ydaeMou TUCHUIUIMHBI U TIOJTYYHUTh 3a4€T 10 TaHHOU padoTe.

Conepxanne NPpaKTHYECKUX 3AHATHI



OuHas popma o0yueHus

3‘121 TeMbl NPaKTHYECKUX 3aHATHI
6 cemecmp
1 |Lenu u 00beM KypcOoBOH pabOTHI
2  |IIpoexTHpoBaHHE CHCTEMBbI BOJIOOTBEICHUS
3 |'mapaBianyeckuil pacueT CUCTEM BOJIOOTBEACHHUS
4  |IlpoexTupoBaHue ABOPOBON KaHAIM3ALUU
5 |IIpoexTHpoBaHKE CUCTEMBI BOJOCHAOKEHMSI
6 |['mapaBnmdeckmii pacueT CHCTEM BOJIOCHAOKEHUS
7 |ITomGop BoOMEPOB
8 |CocraBnenue crienuduUKanmii CUCTEM BOJIOCHAOKEHHS H BOJOOTBEACHHUS
[ cemecmp
1 |Henun u 06beM KypcoBOil pabOTHI
2 |[IpoexTrpoBaHME CHCTEMBI TOPSIETO BOJTOCHAOKECHUS
3 |'mapaBianueckuil pacueT CUCTEM TOpsSYero BOJAOCHAOKEHUs
4 |YcTpoiicTBO BHYTPEHHUX BOJOCTOKOB
5 |[IpyHUIMIBI IPOEKTUPOBAHUS U pacyeTa CUCTEM OTOIICHHS
6  ([IpuHIUIBI TPOEKTUPOBAHUS U PACYETa CUCTEM BEHTUIISLIUU
7 (IIpuHUUIBI TPOEKTUPOBAHUS U pacyeTa CUCTEM KOHJUIIMOHUPOBAHUS
3aounas ¢popma o0ydyeHust
Ne .
w/n TeMbl NpaKTHYECKUX 3aHATHH]
6 cemecmp
1 |Ilenu u 00beM KypcoBOi pabOThI
2 |[IpoexTrpoBaHME CHCTEMBI BOJIOOTBEICHUS
3 |[IpoekTupoBaHHE CUCTEMBI BOJIOCHA0KEHUS
[ cemecmp
1 |Ilenu u 00beM KypcoBOi pabOThI
2  ([TpuHIMIBI MPOEKTUPOBAHMS U PacUyeTa CHCTEM OTOIUICHUS
3 |[IpuHIMTIBI IPOSKTHPOBAHUS M pacyeTa CUCTEM BEHTHIISIIHN
3 |[IpmHOMTIBI TPOEKTHPOBAHUS M pacyeTa CHCTEM KOHIUIIMOHHPOBAHUS

1. BHyTpenHuii Bo1onposoj

HpOGKTI/IpyCTC}I IJIg IIoJa4r BOJAbI HCIIOCPCACTBCHHO l'IOTpC6I/ITeJ'IIO Ha X031 CTBEHHO-
IMUTBEBBIC, ITPOTUBOIIOXAPHBIC X ITIPOU3BOJACTBCHHBIC HYX/IbI. HOJ'DKHI)I OBITE 00eCIIeUEHBI

HEO0OXOMMBIE HATTOPBI, PACXOIBI BOJBI H PEKUMBI BOJIOTIOTPEOICHUSI.

JlanbHelre Tarnbl pa3padoTKU 3TOTO pa3zesia peKOMEHAYIOTCS B CleqyroIei

IOCICI0BAaTCIBHOCTH !

a) BBIOOP CHCTEMBI U CXEMbI BOJIOCHA0KEHHSI 00bEKTa MPOSKTUPOBAHMUS;



0) BBIOOP MECTOPACITIONIOKEHHSI BBOJIA, BOJIOMEPHOT'O y3J1a, HACOCHBIX U APYT'HX YCTAHOBOK;

B) HAHECCHUE HA TIAHBI 3IaHUS MECT PACTIONIOKEHHUS CTOSKOB U MAaruCTPaIbHBIX
TpyOOIIPOBOIOB;
T') BEIYCPYHBAHUE CXEMbI BOJIOTIPOBOIHOM CETH;

l[) MMPOU3BOACTBO ' APABIMYCCKOro pacucTa CCTU HA ClIydau: MaKCUMAJIbHOI'O XO03SMCTBEHHO-

IIUTHEBOTO U IIPOU3BOJICTBEHHOIO NOTPEOICHUS

BOJIbl, TYHICHHA I10Kapa B ICPUOA MAKCUMAJIbHOT'O XO3HCTBEHHO-TINTHEBOI'O U

IIPOU3BOJACTBCHHOI'O HOTpC6J’ICHI/I5I BOJEBI,

€) COCTaBJICHUE CIEIH(PHUKAIINN.

A. Bb100op cucTeMBbI M CXeMbI BOJ0CHAOKEeHU I
00beKTa NPOEKTHPOBAHUS

PYKOBOI[CTBOM JIIA BLI60pa ABJIKOTCA JaHHBIC, M3JI0OKCHHBIC B 3a1aHN (HJ'IaHI/IpOBKa 3JaHuA,
PACIIOJIOKCHHUEC 31JaHUA Ha I'CHILIAHC YYaCTKa, HAa3HAUYCHUC 3IlaHI/I$I), a TaKKC yKa3aHHue

COOTBETCTBYIOLIMX pa3nenoB CHull.
Ocob6oe BHUMaHUE ceyeT yAeTUTh COOTI0AEHUI0 MPOTUBONOXKAPHBIX TpeOoBanuit CHull.

BHyTpeHHUe ceTn X03HCTBEHHO-TTUTHEBBIX BOJAOIPOBOJIOB, CETH 00bEJUHEHHBIX
MIPOTUBOMNOKAPHBIX U XO3SIIICTBEHHO-TIUTHEBBIX BOJONPOBOIOB U CETU MPON3BOACTBEHHBIX
BOJIOIIPOBOJIOB, MOJIAIOIIUX BOAY MUTHEBOTO KaueCTBa, IOJIKHBI IPOEKTHUPOBATHCS U3
CTaJIbHBIX OLIMHKOBAHHBIX TPYO Mpu AuameTpax 70 80 MM U U3 HEOLIMHKOBaHHBIX TPYO MpHU

OOJIBIIIHX AnaMeTpax.

[Ipu onpeneneHuu cxemsl ceTell BOAOCHA0MKEHNS HEOOXOIUMMO YUYUTHIBATh, UTO HAanboJee
SKOHOMHUYHBIEC U TTPOCTHIE CXEMBI MOTYYAIOTCS B TEX CIy4asx, KOT/Ia BOAopa300pHbIC KpaHbI

n HpI/I60pBI CTPYHIIUPOBAHBI U PACIIOJIOKCHBI B 9TAXKAX 3JaHUA APYT HAJA APYTOM.

Cetn BHYTPCHHCTO BOAOIIPOBOAAa MOT'YT OBITh TYNUKOBBIMHU U KOJIBIICBBIMU, C OJHUM HJIN

HECKOJIbKMMH BBOJIaMH, C HUKHEN M BEpXHEW Pa3BOJAKON MAarucTpayiei.

Hwxusas Ppa3BOJKa NPUMECHACTCS I''TaBHBIM 06pa30M B JKUJIBIX U O6H.[€CTB€HHI)IX 30aHUsAX,

BCPXHAA — B [I€XaX MPMbIINIJICHHBIX HpeIIHpHHTHﬁ, 6aH${X, MMpavYCYHbIX.



JIJ1st MHOTO3TaXKHBIX JKUJIBIX 31aHUM BBICOTOM 17 1 OoJiee sTaxed MpUMEHSIOT 30HHBIC
BOJIOIIPOB/IBI C PACYETOM JOIMYIICHUS THAPOCTATUIECKOTO HAMOPa y HUKHUX BOJ03a00pHBIX

2
TOYCK y CAHUTAPHBIX MPUOOPOB HEe OoJiee 6 Kre/cm”.

o 2
B OTACJIIBHOU CCTHU IPOTHUBOIIOKAPHOI'O BOAOIIPOBOJAA HE 6onee 9 xrc/cm y

HHU3KOPACIIOJIOKCHHBIX IMOKAPHBIX KPAaHOB.
HpI/I 30HHBIX CUCTCMAX HAXOAUT NPUMCHCHHUEC BCPXHAA PAa3BOJKAa MAaruCTpaliu.

TpyOsI criegyer NpokIaabIBaTh NPIMOIMHEWHO U MapajlIeIbHO CTeHAM 3[]aHusl, YTOObI
MPOTSHKEHHOCTH TPYOOIIPOBOAOB Obljla HAUMEHBIIEH, YTOOBI OHU HE 3arPOMOKIAIN OKOHHBIX
Y JIBEPHBIX IPOEMOB, HE TIOPTHUJIM BHJIA TOMEIICHUN ¥ OBLIIM JOCTYITHBI AJISi OCMOTpPA U
peMoHTa. B 3aBUCHMOCTH OT Ha3HAUEHUS U CTENIEHU 0JIaroyCTpoicTBa 3/1aHUS IPUMEHSIOT

JBa crioco0a MPOKIAAKU TPYO: OTKPBITHIA U CKPBITHIM.

Ha BHYTPCHHUX BOAOIIPOBOAHBIX CCTAX, KaK IIPABUJIO, YCTAHABIUBAIOT HAPYKHBIC

MOJIMBOYHBIC KpaHbI — 10 OJHOMY Ha KaXKIbIC 60-70 m IICPpUMETpa 31aHHA.

Br160p cuTeMbl BHYTPEHHETO BOJOIIPOBOIA MPOU3BOJIUTCS TTOCIIE CPABHECHUS BETUIHHBI
3aJJaHHOTO TapaHTHPOBAHHOTO HATIOPa B TOPOJCKOM CETH BOJOIPOBO/IA Y BBOJIA B 31aHUE
(Hrap) ¢ BemnunHoi TpeOyemoro Hamopa (Hipes), onpenensieMoro B pe3yabTare

THAPAaBINYCCKOI'0 pacucTa.

HauOonee npocrast u pacpocTpaHeHHas cUcTeMa, 03 yCTaHOBOK ISl IIOBBIIIEHUS HAIIOpa U
BOJIOHAIIOPHBIX OAKOB, MPUMEHSIETCS MTPH KPYTIIOCYTOUYHOM BOJOCHA0KEHUU U3 TOPOJICKOI

cetr Ipu Hpap=Hopes.

B cnydae, korza notpeOHas BeIMYMHA FApaHTUPOBAHHOIO HAIopa He o0ecnednBaeTcs JIHUIIb
B OT/ZI€JIbHBIC YACTU CYTOK M HE3HAUUTEIIBHBIX PACX0AaxX BOJbI, BO3MOXHO IPUMEHEHNE
CXEMbI BOJJOCHA0KEHUSI C YCTaHOBKOM BOJIOHAIOPHOTO 0aKa, BHITOJIHSIOMIETO (QYHKIIUU
3aMacHOM U perynupyromeil eMKOCTH U 3all0JIHIEMOr0 NEPUOANYECKU MO AaJIEHUEM

Hapy>KHETO0 BOAOIIPOBOAA 0¢3 MOBBICUTEIBHBIX yCTpOfICTB.

HpI/I 3HAYUTEIbHOMN Pa3HUILIC HAIIOPOB, TpeGyeMoro H IapaHTUPOBAHHOT'O, IPUMCHSICTCA
KOM6I/IHI/IpOBaHHa$[ CUCTEMA: MOHTUPYCETCA YCTAaHOBKA IJI MOBBINICHHA HAIlOPpa U

YCTaHABIIMBAETCS BOJIOHATIOPHBIN Oak
B.Bb100op MecTa pacmoJioxkeHus1 BBOAA, BOAOMEPHOIO y3Ja,

HANOPHBIX M APYTUX YCTAHOBOK



Mecra 17151 yCTpOiicTBa BBOJIA, YCTAHOBKH apMaTypbl U 000pYJI0BaHUSs, TOJDKHBI OBITH
BBIOpaHbI U3 YCIOBUS 00€CTIeYeHHs K HUM CBOOOZHOTO JIOCTYIIa, 00ECIICUEeHUsI TEMIIEPATYPhI

BO31yXxa 3uMoii He MeHee yeM +2°C u Beinonnenue tpedosanuit CHull 2.04.01-85.

Kpbuibuateie cueTunku Bobl (Kaauopsl 15, 20, 25, 32, 40, 50 MmM) ycTaHaBIMBAIOTCS TOJIBKO

TOPU30HTANILHO; TypOuHHBIE (Kamubpsl 50, 80, 100, 150, 200,

250 MM) — KaK TOPU30HTAIILHO, TaK U B HAKJIOHHOM WJIA BEPTUKAIBHOM IOJIOKEHHUH, B

IMOCJICAHEM ClIydac IIpH YCIOBHUHU ABHXKCHUA BOJblI CHU3Y BBEPX.

[IpoekTupoBanrie 06BOJHON JIMHUU Y CYETUMKA BOJbI 003aTENBHO MPU HATUYUH OJHOTO
BBO/Jla B 3JaHHC, a TAKXKC B ClIydadXx, KOorjga C4CT4YMK HC paCHUTaH Ha IIPOITYCK ITOJHOTO
pacyeTHOro pacxo/ia BOJbI HA BHYTPEHHEE MokapoTyieHrne. OOBoAHAS JIMHUS T0HKHA OBITh
pacuuTaHa Ha MPOIYCK MAaKCUMaJIbHOTO (C Y4ETOM IIPOTUBOMOXKAPHOTO) pacxoaa BoAsl. Ha
00BOJHOM JIMHUU AOJHKHA IPEyCMaTPUBATHCS YCTAHOBKA 3aJIBUKKH, 3aIUIOMOMPOBAHHON B

00BIYHOE BPCM: B 3aKPBITOM ITOJIOKCHHUH.

JlnuHa BBOAA AOJDKHA OBITH IO BOSMMOKHOCTH HaMMEHbBIIeH. BBO HY)KHO TPOEKTUPOBATH
IO, MPSIMBIM YTJIOM K 3/IaHHIO, JKEJIATENbHO B CPEHEN YaCTH 34aHUs; JOIyCKAeTCs

MPUCOCAUHCHUE 11O AUATr'OHAJIN ITIOJ YITIOM HEC MCHCC 45°,

B cJIy4dac, korga pr6a YJIXYHOTO BOAOIIPOBOAA MPOXOAUT IMApaJIJICIIbHO TOpI.IGBOI’I CTCHC

3/1aHMsI, BO3MOXKHO YCTPOMCTBO BBOJA YEPE3 TOPLIEBYIO CTEHY.

[lepeceuenue BBoJIa CO CTEHAMHU MOBaIa U GyHIAMEHTOM JOHKHO IPOEKTUPOBATHCS C
YUETOM YKa3aHHOI'O B 33JJaHUHU YPOBHS I'PYHTOBBIX BOJ, C YUETOM CaJIbHUKOB B MOKPBIX

IpyHTax U 0€3 CaJIbHUKOB B CYXUX I'PyHTaXx.
B. Hanecenue Ha nJiaHbl 31aHUSI MeCT PaCIIOJIOKEHHS
CTOSIKOB M MATHCTPAJIbHBIX TPYOONIPOBO/10OB

B nomereHusx ¢ MOBBILIEHHBIME TPEOOBAHUSAMH K UX OT/AEIKE PEKOMEHYETCsl CKphITast
npoKjaaka Tpyo B 00po3/ax ¢ mocieayroniei 3aaekoi 00po3a MTyKaTypKOH MO CeTKe.
Crosiky ¥ pa3BOJIKU BHYTPEHHETO BOJIOIPOBO/Ia MOKHO MPOKJIAAbIBATh TAKXKE U OTKPBITO IO

CTEHAM U TIEPETOPOIKaM MTOMEIIICHUM.

BO,Z[OHpOBO,Z[HBIC CTOAKHU JOJIKHBI paclojIaratbCsa ¢ YU€TOM BO3MOXKHOCTU obOecnieueHUs

BOJOM MaKCHUMAaJIbHOI'O YHCIIa BO,[[Opa360pHBIX TOYCK IIpH YCIIOBUU MUHUMAJIBHBIX TJIMH



IIOABOAOK K OTUM BOI[Opa360pHBIM toukaM. CTOSIKH HE CJICAYCT paclriojiaraTb Ha CTCHAXx,

CMCXKHBIX C XXUJIbIMHU ITOMCIICHUAMM.

HaubGonee I_[eJ'IeCOO6p33HI)IM CUHUTACTCA PasMCIICHUEC CTOAKaA X031 CTBEHHO-ITUTHEBOI'O
BOAOIIPpOBOAA BMECTE CO CTOSIKaAMU KaHAJIU3allUuH U TOPAYCTO BOI[OCHa6)KeHI/IH B O6HI€M

KaHaJIC B CTCHaXx.

Kaxp1ii BOIOIIPOBOAHBIN CTOSIK B 3/IaHUSX BBICOTOM TPH dTaxka U 0oJiee JOIKEH B
OCHOBAHHMH UMETH 3aIIOPHYIO apMaTypy U TPOMHHK C IPOOKOH JJIs1 BOZMOKHOCTH

OTKIIFOYCHHA CTOsSIKA M CITyCKa M3 HETO BOJBI ITPU PEMOHTE.

CTOSIKM ITPOTHBOIIOKAPHOTO BOIOIPOBOIA Pa3MEIIAIOTCS BOIM3H MOKAPHBIX KPAHOB.
KonnyecTBo nokapHbeIX KpaHOB, HA3HAYEHHOE C YYETOM pajauyca IeUCTBUS KOMIIAKTHOU
YacTH CTPYH U JUIMHBI II0KAPHOTO PYKaBa, ONPEAEIIAET YUCIO CTOSIKOB, pa3MEIAEMbIX B

JICCTHUYHBIX KJICTKAaX, KOPpUAOPaAX U BECTHOIOJIAX.

MaFI/ICTpaJ'ILHaH JIMHUA Tp}I'6 B IIpcaciax 1moJiBajia, TCXHUYCCKOI'O IOAITIOJIbs UJIHN IICPBOT'O

oTaxKa COCAUHACT BBOJA BOAOIPOBOJA CO BCEMH BOAOIIPOBOJHBIMU CTOSKAMMU.

MaructpaiibHble TPYyOOTPOBObI OOBIYHO MPOKJIAIBIBAIOTCS OTKPBITO MO KpaT4alIIuM
HAIPABJICHUAM C KPEIUICHUEM Ha MOJBECKAX, KPOHIUTEHHAX U Kproubsix. [Ipu
MPOEKTUPOBAHUH MaruCTPAIbHBIX TPYOOIIPOBOJIOB CIEAYET MPEAyCMaTPUBATh UX MPOKIAAKY

¢ yxionoMm He meHee (0,002 B cTOpOHY BBOJIa WIJIH CIIMBHBIX KPAHOB JJISI OTIOPOYKHEHUS.

B ciyuae npoxnaaku Maructpanei BoAOIPOBOa B IOMEIIEHUAX C TEMIIEpaTypoi BO3Iyxa

3umMoit Huke 2°C cietyeT mpeycMOTPETh YCTPOUCTBO TEILIOM30JISLUU TPYO.

IIpu oTCYTCTBHHM B 34aHUU MOJBAJIBHBIX dTAXKEH WIM TEXHUYECKUX MOIIOJILEB
TpYOOIPOBOIBI CIEIYET MPOKIABIBATh Ha IEPBOM B IOJIIOJIBHBIX KaHajIaX €
TpyOONPOBOJaMU OTOIJIEHUS U TOPSUEro BOJOCHAOKEHUS WM TIOJ] TIOJIOM C YCTPOHCTBBOM
CbeMHOTrO0 (hpH3a, a TAKXKe 110 CTeHaM, B MeCTax, JOMYCKAIOLINX OTKPHITYIO MPOKJIAAKY

TpyOOIPOBOJIOB.

TpyObl BoonpoBo/1a, YI0KEHHBIE B KaHaJaX COBMECTHO C TpyOaMu OTOIUICHHUS WU
ropsiuero BOJAOCHA0XKEHNUs, JOKHBI MPOKJIaIbIBaThCsl HUXKE 3TUX TpyO. Ha nnanax, kpome
3JIEMEHTOB CTUCTEM (CaHUTapHbIE TPUOOPHI, TPYOOIIPOBOJIBI M apMaTypa), MOKa3bIBAIOT
CTPOUTENIbHBIE KOHCTPYKLIMU M TEXHOJIOTHYECKOEe 000py10BaHNE, K KOTOPOMY ITOJIBOJAT BOAY

HJIK OT KOTOPOIr'o OTBOAAT CTOYHYIO BOOY.



OJEMEHTBI CUCTEM BOI[OCHa6)KeHI/ISI 1 KaHaJIM3alu1 IMOKAa3bIBAOTCA YCIIOBHBIMUA

rpaduuecKuMu 0003HAYCHHUSIMH.
Ha nnanbe! HaHOCHAT:

*Pa30MBOYHBIE OCH 3/1aHUS U PACCTOSHUSI MEXAY HUMU;

*HpI/IBSISKI/I K paSGI/IBO‘-IHBIM OCsM 3J1aHUs BBOAOB BOAOIIPOBOAA, BBIITYCKOB KaHAJIMU3AllUN U
CETeH BOJIOCTOKOB;

* 0003HAUCHUS CTOKOB;

*I[I/IaMeTpBI pr6OHpOBO[[OB, BBOJIOB BOAOIIPOBO/JIa U BBIITYCKOB KaHAJIU3aIllUH.

I'. BoluepunBaHue cxeMbl BOJOINPOBOIHOM CeTH

Cxema BogonpoBoia coctapiisiercs B Macirade 1:100 mo Bcem TpeM OcsiM ¢ HaHEeCEHHUEM
000py/IOBaHUs U YCTAaHOBOK, YKa3aHUEM MECTOIOJIOKEHUS 3alIOPHON apMaTyphl,

BOJIOPa30OPHBIX KPAHOB, BOJOMEPHOTO Y3J1a, TIOJIMBOYHBIX KPAHOB
u np. Cxema U 1yaHbl JOJKHBI ObITh OJMHAKOBO OPUEHTHPOBAHBI.

Ha cxeme cetu HamedaroT PaCUYCTHBIC YHYACTKHU-OTPEC3KU CCTU, 3aKIIFOYCHHBIC MCIKAY ABYMS

OTBCTBJICHUAMU CCTHU; 110 AJIMHC YYACTKa BEJIMYUHBI JUAMETPA U pacXoJga HC U3MCHAIOTCH.

Brinenenune pacueTHBIX y4aCTKOB HAUMHAETCS TI0 BHIOPAHHOMY PacueTHOMY HAIpPaBJICHUIO
JBWKEHUS BOJIBI OT BBOJIA JI0 PACUETHON BOJOPAa300PHON TOUKHU, PACTIONOKEHHONW Hanboiee
BBICOKO U B HaOOJbIIIEM OTJAJIEHUU OT BBOJIA; MPH BBISIBICHUN PACUETHOTO BOAOPa30OPHOTO

YCTPOICTBA HY>KHO YYUTHIBaTh TpeOyeMble pabouue Harophl.

Pabounii Hanop y BoJ10pa300pHBIX KPaHOB, MUTHEBBIX (DOHTAHUMKOB O€3 peryisTopa
JaBJICHUS, CMECUTENIEN CAHUTAPHBIX MPUOOPOB U MOIMJIABKOBBIX KJIAIAHOB CMBIBHBIX OAUKOB,
JI0JKEH OBITh HE MeHee 2 M; y MUThEeBBIX (DOHTAHUHUKOB C PETYJIATOPAMH JJaBIECHUS — HE

MeHee 5 M; Y CMBIBHBIX KpaHOB YHHUTA30B — HC MCHCC

6-8 M; y Ta30BbIX BOJIOHArpeBaTesiei 1 CMECUTEINEH perympyeMbIX TYIIEBBIX CETOK - HE

meHee 4 M.

Kaxpiii pacueTHBIN y4aCTOK BOJOMPOBOIHOM ceTH 00o3HauatoT iudppamu 1-2, 2-3, 3-4 u

T.1.

Ha cxemax cuctem BOJOIIPOBOJA MOKA3bIBAKOT:



*BBOJIbI, C yKa3aHHWEM JMaMETPOB M OTMETOK YpOBHEH oceil TpyOOompoBOJOB B MeCTax
MepeceyeHus UX C OCSIMU HAPYKHBIX CTEH 3[aHUS;
* MaruCTpalibHble TPYOONpPOBOJBI, CTOSAKM U OTBETBICHUS K BOJOMOTPEOUTENSIM, C
yKa3aHHeM JHUaMEeTPOB U OTMETOK YPOBHEH Ocell MarucTpalbHbIX TPYOOIIPOBOJIOB;
*apMarypy, I[OKapHble M TIOJIMBOYHBIE KpaHbl, BOJOMPOBOJHOE 0OOPYIOBaHHE,
KOHTPOJIbHO-U3MEPUTENbHBIC IPUOOPHI, IEPEXOABI U AP. JIEMEHTHI CUCTEMBI.
DeMeHTBl CHCTEM BOAOIPOBO/IA HA CXeMaX MOKa3bIBAIOT YCIOBHBIMU IpaQUUECKUMH

0003HaUYCHUSIMH (CM.IIPUIIOKECHHE).

MecTa pa3pbIBOB TpYOOIIPOBOJOB Ha CXeMax 0003HAYaI0T CTPOUHBIMU
OyKBaMH.

. 'mapaBauveckuii pacyer BOJAONPOBOJAHOM CeTH

B 3agauy pacuera BXoaur:

1. Omnpenenenue odmero s 00bEKTa pacxo/ia BOJbI.
2. TmnpaBnudeckuii pacdeT OTACIbHBIX yYaCTKOB CETH.
3. Pacuer u monOoOp yCcTaHOBOK, BXOJSIIUX B CHCTEMY BOJIOCHA0KEHUS 0OBEKTA.

I[Tepen HavaaoM pacdera HEOOXOJUMO:

1. Onpenenuts norpeOuTeneil BoAbI (Ha BCe BUABI HYX).

2. CocTaBUTh NPUHIMIHATIBHYIO CXEMY BOJOTIOTPEOICHHUS.

3. 3HaTh HOPMBI BOJOMIOTPEOICHNUSI.

4. 3Hatb TpeOoBaHMs MOTpeOUTENEH K KAUECTBY BOJBI.

5. 3HaTh peXHMbI BOAONOTPEOICHUS.

6. 3HaTh paboure Hamophbl y BCEX BOJOPa30OPHBIX YCTPOMCTB.
Oco6oe BHUMaHHE CIIEyEeT OOPaTUTh HA YTOUHEHHUE BEIMUYMH PabOYMX HATIOPOB IS
TEXHOJIOTHYECKOTO 000pYI0BaHUsI, MO0 YCTAaHOBJICHHOE HAa HIDKHEM JTake 000pyI0BaHUE

MOZKCT OKa3aTbCA JUKTYIOIIUM BO,Z[OHOTpC6I/ITC.HCM (pacquHoﬁ BOI[OHpOBO,I[HOfI TOQKOﬁ).

[enpro TUAPABINYECKOTO pacueTa sSBISETCS OMpeIeJICHHE PACUETHBIX PacX0/I0B, TUAMETPOB
TpyO, 00X TOTEPH HAIOPA, TOAOOP BOJOMEPa M HAXOXKACHUE BEIMYUH HAIOPa, KAOTOPBINA

JIOJKHA CO3/1aBaTh MOBBICUTENbHAS YCTaHOBKA (€CIM OHa TpedyeTcs).

X035MCTBEeHHO-IUThEBOM BOAOIIPOBOA paCYUTHIBACTCA HA MOAAYY MAKCUMAJIBHOT'O

PaCYCTHOI'0 CCKYHAHOI'O pacxoJa BOJbI, a IIpH XOSHﬁCTBCHHO-HpOTI/IBOHO)KapHBIX CHUCTEMaxX



BOJIOCHA0>KEHUS IPOU3BOMTCS JOTOTHUTEIBHBIA pacyeT Ha OJHOBPEMEHHBIH MPOIYCK

MAaKCHUMAJIBHOT'O XO3$IfICTB€HHO-HHTb€BOFO, MMPOU3BOACTBCHHOI'O U ITOKAPHOTO pacxoa0B

BOJEL.

Pacuer TYHHKOBOI;'I paSBeTBHeHHOﬁ CECTU C OAHOCTOPOHHUM IMHUTaHUEM BCACTCS B CHG,Z[YIOHlCI;'I

IIOCICI0BATCIBHOCTH

1.

10.

11.

12.

Ha cxeme BOIONpPOBOIHOI CETM HAMEUAaETCsl IJIABHOE PACUYETHOE HAlpaBICHUE U
pacueTHasi TOYKa. 32 pacueTHYIO TOUYKY NMPUHUMAETCsS camasi HeOIaronpusTHas TOYKa
Bozio3abopa (Hambosee oOTHalieHHass OT BBOAA M BBICOKO pAcCIOJOXKEHHas C
HauOOJIBIIMM HEOOXOTUMBIM PAOOYHM HAIIOPOM).

[IpousBoauTcs pa3OuBka TpyOOIPOBOIOB HA PACUETHBIE YUACTKH.

CocraBnsercs pacueTHas TaONHIla, TJ€ YKa3bIBAIOTCS HOMEpPA Y4acTKOB, KOJIUYECTBO
BOZOPa300PHBIX TOYEK, JJIMHBI YYacCTKOB, YHCIO HOTpeOUTeNel, 4uciao Mmpudopos,
pacueTHbIC PacXOo/bl.

[To Tabnumam THUIPABIMYSCKOTO pacdyera BOIOMPOBOIHBIX TpyO MOAOHMparoTcs, ¢
Y4E€TOM PEKOMEHIYEMbIX 3HAYEHUI BEJIMYMH 3KOHOMHYHBIX CKOpPOCTEH, TUAaMETPhbl U
OTIpEeICTISAI0OTCA yIeIbHbIe TOTEPH HAlopa Ha 1 M Ha TpeHue.

[ToxcunThiBalOTCS MOTEPU HANIOpPa HA KaXKJOM PACUuETHOM Y4acTKe.

CymMMHpYyIOTCS TOTEpU Hamopa IO JJMHE IO BCEMY pacueTHOMY HalpaBJeHHUIO,
Ha4yMHAasl OT MECTa MPUCOEINHEHUS BBOJa K TOPOJICKOMY BOJONPOBOIY JI0 PaCUE€THOM
BOZOPa300PHOI TOUKH.

Omnpenensrorcss cyMMapHble IOTEPH HAlopa IO JUIMHE C YYETOM IOBBIIIAIOLIETO
Kod(puimenTa Ha MECTHBIE COITPOTUBIICHHUS.

OnpenensitoTcsi MOTEPU HANIOpa B BOJIOMEPHOM Y3JI€ U HACOCHOW YCTaHOBKE.
Onpenensiercs TpeOyeMblil HAaIoOp B 34aHUU.

ConocTaBnsitoTCs BEJIMYMHBI 3HAYEHUH TpeOyeMoro M TapaHTHPYeMOTO HAmopoB H
JIeNlaeTCcsl BBIBOJ O II€J1eCO00pa3HOCTH MPUMEHEHUS TOBBICUTENBHON YCTAHOBKH U
BOJIOHATIOPHOTO Oaxa.

B cnywae, xorma Hppes>Hrap ONpenensroT mapaMeTphl IOBBICUTENIBHOW YCTaHOBKH,
MapKy Hacoca U TUI dJIEKTPOIBUTATETIS.

B cnydae, korma TpuUHMMAaeTCs pelIeHHEe O HEOOXOIWMOCTH  YCTaHOBKHU
BOJIOHANIOPHOTO 0akKa, OMpeeNsaoTCsl eMKOCTh 0aKa U ero reoMeTpUuecKUe pa3Mephl,

pacuyuThIBaeTCS TpPyOOmMpoBOJ OT Oaka J0 pacyeTHOM BOAOPA30OpHOW TOYKH



(monoxeHne pacueTHOW TOYKM mpu paboTe Oaka MOXKET HE COBIACTh C TEM
I10JIO)KEHWEM, B KOTOPOM OHA HAXO0JMJIach IPU MUTAHUU CETH OT BBOJA), ONIPEAEIAETCS
OTMETKA IHa Oaxa.
[Ipy HEICHOCTH MOJOKEHHSI PACUETHOM TOUYKH M HaJIMYUU COMHEHHUS B YaCTH MPABUIBLHOCTH
BbIOOpA IITABHOTO PACUETHHOTO HANIPABICHHS CIIEIyeT MPOBECTH, B N3JI0KEHHOM BBIIIIE
nopsake (c n.1 1o 1.7), mpoBEpOYHBIN pacyeT 110 OTBETBICHUIO OT INIABHOI'O PACYETHOIO

HaIrpaBJICHHA.

PesynbTaThl pacueToB CpaBHUBAIOTCS M 32 OCHOBY ITPUHUMAETCS TOT, IPH KOTOPOM
CyMMapHasi BeJIMYMHA IMOTEPh Haropa HauOoJibIIas (C yueToM padodero Harmopa y pacdeTHOM

TOYKH).

IIpu pacyere 0ObEJMHEHHOTO BOIONPOBO/IA, 00ECIIEYMBAIOIIETO X035 ICTBEHHO-ITUTHEBBIE,
IIPOU3BOJICTBEHHBIE U IIPOTUBOIIOKAPHBIE HYK/Ibl, IPOU3BOJUTCS JTONOJHUTEIBHBIN pacyer,
OIIpeAesIsis PACUETHON TOUKOM CaMylO OTJAJIEHHYIO U BBICOKYIO TOUKY TYLICHMs [10XKapa.
PacueTHbIi pacxon py ’TOM paBeH CYMMapHOMY pacXxoy Ha XO035MCTBEHHO-TIUTHEBLIE,
MIPOU3BO/ICTBEHHBIE U TIPOTUBOIIOKAPHBIC HYX/IbI B BRLIOPAHHOM HarpasieHuu. B
IIPOU3BOJICTBEHHBIX M BCIIOMOTaTENbHbIX 3/IaHUSAX PACXO BOJBI HA AYIIH, MBIThE IIOJIOB U

MIOJIUBKY TEPPUTOPUU HE YUUTHIBACTCS.
Pacuyer Kosb11eBOM ceTH MPOU3BOAUTCA B CIEIYIOIIEM MTOPSJIKE:

1. KonbIlo yCIIOBHO pa3aensieTcs: Ha JABa MOJYyKOJIbIIA.
2. Kaxoe Mmoixykoibllo paCYUTHIBAETCS IO METOJIMKE pacueTa TYMUKOBON CEeTH.
3. Tloxbop aumameTpoB TPyO BEOYyT IO MOJYYCHUS BETMUYMHBI 3HAYCHHUI HEBS3KU B 000MX
MOJIYKOJIbIIaX He Oomnee 5% moTeps B OJTHOM M3 MOTYKOJEII.
Ecnu pu 5TOM OKaXkeTcsi, 4TO TUaMETPhI MOTYKOJICI pa3HbIe, TO BHIOUPAIOT CPEIHUM

ANaMETP U MPUHUMAIOT €ro OJJMHAKOBBIM 1O BCEMY KOJIBITY.

PacueTHbIi pacxoJ BOABI HA MOKAPOTYIICHUC TPUHUMACTCS B 3aBUCUMOCTHU OT HA3HAYCHUH,

00beMa U ATAKHOCTU 3daHusd.

PacueTrHble pacxoabl BOABI Ul XO3SIMICTBEHHO-TIMTHEBBIX HYX/I B Y4aCTKaX BHYTPEHHUX
CeTel KUIIbIX U OOLIECTBEHHBIX 3/JaHUN HYKHO OMPEIENATh M0 popMyiaM U TaOIHIIaM,

npuBeieHHbIM B CHuII 2.04.01-85".

PacueTrHnie pacxodbl 3aBUCAT OT CTCIICHU 6HaFOYCTpOI7ICTBa JaHHOTO 3JaHUA U €10

HazHaueHus. Eciu xxunoe 31aH1e 000pyA0BaHO CUCTEMOM LIEHTPAIM30BAHHOTO TOPSIUYEro



BOJIOCHA0KEHUS, TO BCE PACXO/IbI XO3SHCTBEHHO-TUTHEBOTO BOJJOCHA0KECHHUS CIIEIyeT OpaTh
o rpade "xonoaHas", €Clv K€ B 3AaHUU YCTAaHOBJICHBI BOJIOHATPEBATENIbHBIE KOJIOHKH, TO

pacxon 6epetcs 1o rpade "obmas".
PacdeTHbIi pacxo/1 BOJIBI CIIEYeT ONMPECIsTh C BEPOSTHOCTH IEHCTBUS IPUOOPOB P.

Jist cuctem, 00CTy>)KMBAOINX OJUH BHUJ IOTPEOUTENEH, BEPOITHOCTD ACHCTBUS

orpeaenseTcs mo GopMmyIie :
a) TIPY OJIMHAKOBBIX MPUOOPAX B 37AaHUH

p= th,u U (1)

"~ 3600-q, N

0) IpH OTIIMYAIOIIMXCS TPYIIIAX BOIOTIOTPEOUTENCH B 3IaHUU

Pyy= L @)
2N;

e qo (00, qoh, o ) — CEKYH/HBIH pacxo/ BOJbI, BETMUYUHY KOTOPOTO CIEAyeT ONpeNeaTh

coracHo npuioxenuto 2 u 3 CHull 2.04.01-85*;
N — uncio npuOopoB Ha PaCUETHOM YYacCTKE;

U — gucio HOTpG6HTCJ’ICI>i Ha paCYCTHOM YYACTKCE,

tot h c
thy U (q hru ? q hru ? q hr U ) — HOpMa pacxoJa BOJbI B J'I/LI HaI/IGOHBH_IeFO BOL[OHOTpe6J'IeHI/I$I;

oGmast, ropsiaast wik xosoxuast ( mprn.3 CHull 2.04.01-85).

[Ipu OTCYTCTBUU JAHHBIX O YUCIIE CAHUTAPHO-TEXHUYECKUX IPUOOPOB B 3JaHUsIX 3HaueHue P
nomyckaercs npuaumars N=U.

tot

MaxkcuManbHBIA CEKYHIHBIN pacXoj] BOJIbI Ha pacueTHOM y4yacTke q (q qh, q°) n/c, cnemyer

OIPEACTSTh IO PopMyIIe:
q= Sqoa (3)

rae o - ko3 GUIKeHT, onpenensieMblii COrIacHO pekoMeHayeMoMy npuinoxenuto 4 CHull

2.04.01-85*, B 3aBrucMOCTH OT N u P 110 Ta0mure Nel mmm Ne2.



[MunpaBnuueckuii pacyeT CBOIUTCS B Ta0mmiry 1
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[Tpumeuanue. 3amonnenue rpad TaOIUIBI BEACTCS CISAYIOIINUM 00pa3oM:

—II0 aKCOHOMCTqueCKOﬁ CXEMCE,
— I10 aKCOHOMeTqueCKOﬁ CXCMC U IIJTaHaM 3aJaHusd,
— I10 aKCOHOMeT'pI/IquKOfI CXEMCE,

— 110 popmymnam (1) i naussiM CHulT 2.04.01-85" npuinoxenne 3;

o~ w0 NP

- yTeM MepEeMHOKEHHUsl BeNUYuHbl P Ha uncio mpubopoB N ais TeX y4acTKOB, HA
koTophix BeinmunHa P<0,1;

— onpenensiercst no CHull 2.04.01-85" npunosxenne 4 tabnuna Nel wmm Ne2;

- pacuer Bezercs no gpopmyie (3);

— ompeJenseTcs o aKCOHOMETPUUECKON CXeMe U IUIaHY;

— no "Tabnumam ruapaBIMYecKoro pacxoja BojompoBomHou cetu llleBenera", mo
BEJIMYMHE PACX0JIa;

10. — Tak ke KaK u 9, Mpu SKOHOMHYHOUN CKOPOCTH;

11. - tak xe Kak u 9, Ipu SIKOHOMHUYHOIN CKOPOCTH;

12. - BenmuMHA MOTEPH HAIMOpa Ha KaXKIOM YJacTKe HAXOTUTCS MEpeMHOKEHHEM Tpad 8 u
11.

OO61ue notepy Haropa Ha pacYeTHOM HalpaBICHUH ONPEAEIISIFOTCS IyTeM CYMMUPOBAHHUS.



Jlasiee onpenessaoT NOTepU Ha MECTHBIE COITPOTHUBIICHUS IIyTEM YMHOKEHUS CyMMapHbIX
notepb Ha ko3 purment Ki=0,3, ms cerelt X0391iCTBEHHO-TIUTHEBBIX BOJOMPOBOIOB KHITBIX

H OOIIECTBEHHBIX 30AHUI.

[ToTepu Hamopa Ha yyacTKax TpyOOIpPOBOIOB CUCTEM XOJIOJHOTO BojgocHadxenus H, m

ClIeIyeT ompeAesTsh mo Gopmyse (4):

H=i-11+K,) (4)

BepOHTHOCTL HCIIOJIb30BaAHUA CAHUTAPHO-TCXHUYCCKUX HpI/I60pOB Py 1151 cucteMsl B 1I€10M

CIIEYET OTPEACIATH 1o (hopMmyIe:

_3600-P-q, 5)

Ph
' qo,hr

. . 3
MakcuManbHbIH 9acoBoi pacxon Boasl qnr (91, af,, g5, ), M°/4 onpenensercs no Gopmyie:

q= 0,005 - qo,hr “Opy (6)
TZI€ o.hr — PACX0J BOIBI IpubOOpoM 11/ onpenensiercs mo CHull 2.04.01-85* npunoxenwue 3;

Olhr — K03(1)(1)I/II_[I/IGHT, OHpC,Z[CJ'IHCMLIﬁ 10 IPUIJIOKCHHUIO 4 B 3aBUCHMOCTH OT YHCJIa HpI/IGOpOB

N B 31aHUU U BEPOSITHOCTH UX UCTIOJIb30BaHUs Ppy, o Tabmuie 1 wim 2.

CyTouHBIN pacxo] BOJBI CIEYET ONPEIAIISITh CYMMHUPOBAHHEM PAaCcX0/1a BOJIbI BCEMU

HOTpe6I/ITeH${MI/I C Y4E€TOM pacxoJa BOJAbI HA ITOJIUBKY:

QcyT =qu-U+ Non.xp. * tuac 'qg,hl’ (7)

rae qu (9%, qi), g5 ) — HOpMa pacxoa BOJBL, JI, B CyTKH MAKCUMAJIBHOTO BOIOMOTPEOICHH S

CHullI 2.04.01-85* npunoxenue 3;
Nuon.xp. — YACIIO YCTAHOBJIEHHBIX B 3/JaHUH IOJIMBOYHBIX KPAHOB;
tyac — BpeMsi pabOTHI MMOJIMBOYHBIX KPAHOB, Yac.;

Qgp - 9acOBOI pacxon BoAsl (00mmielt uiau xonoaHoi) nonuounoro kpana CHull 2.04.01-85*

npuioxenue m.21.

[TonGop aunamerpa TpyO XO3s5IICTBEHHO-TIMTHEBOI'O BOJAOIPOBOAA TPOU3BOIUTCS IO TabIUIIE

TUAPABINYCCKOro pacucTa BOAOIIPOBOAHBIX pr6, HCXOJd U3 TOT'O, UTO CKOPOCTU ABUIKCHUSA



BOJIBI B CTAJILHBIX TPyOax BHYTPEHHHUX BOJONMPOBOAHBIX ceTelt ruamerpom a0 400 MM He
JOJKHBI TIPEBBIIIATH B MATHCTPAIISAX U CTOSIKAxX 1,5 M/c, a B MOJBOIKAX K BOJAOPA300PHBIM
TOYKaM — 2,5 M/C, B BUHUILIACTOBBIX U MOJIMATUIICHOBBIX TpyOax — 2 m/c u 3 m/c

COOTBETCTBAHHO.
[Tpu npou3BeICHHOM BOIOPa300pe B MATUCTPAIISIX M CTOSIKAX
He Ooiee 1,2 m/c.

JnameTpsl TpyO BHYTPEHHHUX BOJAOMPOBOAHBIX CETEH JTOJKHBI IPUHUMATHCS U3 pacuera

MaKCUMAaJIbHOT'O UCIIOJIb30BaHMSI TapaHTHPOBAHHOTO HAIIOPA, IMEIOIIETOCs B HAPY)KHOU CETH.
IMondop BogOMepa

JlnameTp yCIOBHOTO IIPOXO/Ia CUSTIUKA BOJIBI CIICTYET BEIOMPATH UCXOIS U3
CpeIHEYacoBOr0 pacxoa BOJbI 3a MEPHOJ] MOTpeOIeHus (CyTKH, CMEHY), KOTOPBINA He
JOJKEH TMPEBBIIATh IKCILTyaTallMOHHBIN, MpuHuMaeMblid o Tabnuue 4 CHull 2.04.01-85* u

IPOBEPATH HaA IIPOITYCK MaKCHUMAaJIbHO-X 03U CTBEHHOT'0 U IIPOTHUBOIIOKAPHOTO pacxoa.

tot
[oTepu napjieHus B cYeTUYMKaX h (M) pM pacueTHOM CEKYHIHOM pacxoje Boabl q (q

h
a°, q"), n/c onpenensior no popmyie:
2
h=s-q (8)
IJi€ S - THAPABINYECKOe CONPOTUBJIEHHE CUETUNKa, TIpUHIMaeMoe cornacio CHull
2.04.01-85*.
BenudiHa MoTeph HATIOpPa IPH MPOITyCKe MAKCHMATBHOTO CEKYHTHOTO PACXO0/1a BOJIB:

* Ha XO35IICTBEHHO-TIUTHEBBIE HYK/Ibl HE JTOJKHBI IPEBBIIIATH B KPbUIBYATHIX CYETUHUKAX —
2,5; B TypOUHHBIX — 1 M;
* Ha MPOIMYCK MPOTHUBOIIOXKAPHOTO pacXxo/1a He JOJKHA peBbIath 10 M.

OnpenesieHne BeJJUYUHbI TPEOYyeMOro Hafmopa
TpeOyemsrit Hanop ompenenseTcs mo GopMye:
HTpeG =Z,-7, +hm+ZHf°t +H¢, M (9)
rae Z1 — reojie3ndeckasl OTMETKa pacyeTHON BO10pa300pHOI TOUKH, M;
Z, — reosie3uuecKkasl OTMETKa BepXa JIloKa Ha YJIMYHOM BOJIOTIPOBOIHOM KOJIO/LE, M;

oy — OTEPHU HAIIOpPA B BOAOMEPE, M;



>'H* - o01ue noTepu Haropa Mo pacueTHOMY HalpaBiICHHUIO C YI1€TOM MECTHBIX, M;

H¢ — cBoOOIHBII Hanop y pacyeTHoro nmpudopa, M CHull 2.04.01-85* npunoxxenwue 2.

Jlanee HEOOXOIMMO CPAaBHUTH BETUYMHY TPEOYEeMOro Haropa ¢ rapaHTUPOBaHHBIM (13
3aganus). Ecin Hipes<Hiap, TO MOBBICHTENBHOH ycTaHOBKHU He TpebyeTcs. Ecnu Hipes>Hrap, TO

Ha HEJOCTAIOILYIO0 BEIMYUHY HAIOpa CIeAYeT 10100paTh NOBBICUTEIbHYIO YCTAHOBKY.
Hamnop nacoca:

H, =H H_ +h (10)

H Tpe6  lrap H
rae hy — morepu Hamopa B Hacoce; MOKHO MPUHSATH 1,5-2 M.
BHyTpeHHsIsI KaHAJIU3AUMSA 30aHUM

B 3aBucuMocTH OT Ha3HAYEHUS 3/1aHHS] HEOOXOIUMO TPOCKTUPOBATH CIICIYIOLINE
CUCTEeMbI BHYTPEHHEH KaHaIW3aluu: OBITOBYIO, TPOU3BOJICTBEHHYIO, 00bEIMHEHHYIO,

BHYTPCHHUC BOAOCTOKH.

J71s1 5KUIT0TO 3/1aHUS CIIEAYET MIPOSKTUPOBATH OBITOBYIO KAHAJIM3AIUIO. Y YaCTKH CETH
CJIelyeT MPOKJIAIbIBATh MPSIMOJIMHEHHO, @ COCIUHATH MPUOOPHI CIETYET C IOMOIIBIO

COEAMHUTENIbHON (DaCOHUHBI.

HN3meHsaTh YKJIOH Ha y4aCTKax OTBOJAHOT'O (I‘OpI/ISOHTaJ'IBHOFO) prﬁOHpOBO)Ia HC

JIOTTYCKAETCsl.

[Ipoxnanky cetu cieayeT npeaycMaTpuBaTh OTKPBITO. CTOSIKA MOYKHO MPOKJIAIbIBATh
CKPBITO B IITpoOe Ui B kopode. OTBBOAAIIAS CETh B KMIIBIX 3aHUSX MPOKJIAIbIBACTCS 110

noity ¢ ykioHoMm 0,01 B cTopoHy cTosika.
Kananu3anmoHHbIN CTOSK JOJIKEH BHIXOJUTH BBIIIE

*  JKCITyaTUPOBAHHOM KPOBJIH HA 3 M,
*  HEIKCIUTyaTUPOBAaHHOW KpoBiH — Ha 0,3 M,
*  CKaTHOM KKpoBiu —Ha 0,5 M.
Ha cetsix ObITOBOM KaHAMM3AIMK CIIEAYyeT YCTaHABIMBATh peBU3MU U npouuctku CHull

2.04.01-85* m.17.23. T.6.

JnuHa Beimycka nmst auametrpa S0 MM He 1oJpkHa ObITh O60see 8 M, ais nuamerpa 100

MM — 12 M.



Pacuer kaHaau3alMOHHBIX ceTeil

Pacuer kaHaM3aMOHHBIX TPYOOIPOBOIOB CIIEAYET MPOU3BOIUTH, HA3HAYAs! CKOPOCTh
JBKEHUS XKUJIKOCTH V, M/c, 1 HanosHeHue H/d Takum 06pa3om, 4ToObI OBIIIO BBITOTHEHO

YCJIOBHUE:

v. 0ok 11
M )

rae K=0,5 — a1 mimacTMaccoBbIX U CTEKIISTHHBIX TPYO;
K=0,6 — ni1s TpyOOIIpOBOAOB U3 IPYIUX MaTEpUasOB.
Ckopoctb nomkHa 0bITh He MeHee 0,7 m/c, a HanomHeHue — He Meree (,3.

Ecnu ycnoBue He BBIOTHSAETCS, TO YYaCTKH CIEAYEeT CUUTATh 0e3pacueTHBIMU M UX
cienyet npokiaapiBath npu auamerpe 40-50 mm ¢ ykiionom 0,03, a npu nuamerpe 85 u 100

MM — ¢ ykioHoM 0,02.

JuamMeTp KaHaJIU3aIMOHHOTO CTOsIKA HAJJISKUT npuHuMarth corsiacio CHull 2.04.01-

85 1. 8.

Pacxop cTosikoB CJICAYCT ONPCACIIATDh:

Us = Oy + 05 npu gy, <8 a/c (12)
Gs =y npu gy, > 8 J/c,

I7e qha, - OOLIMiA PacX0 BOJOIPOBOLHOM BOJBL, JI/C;

5 - MAaKCHMaJIbHBIA PacXoj CTOKOB OT IpuOopa
(CHulI 2.04.01-85" mpuu. 2).
OOBIUHO IS KUJIBIX 3IaHUN (g =1,6 JI/C OT yHUTa3a.

OnpenesieHne pacxoaa CTOYHBIX BOJ CTOSIKOB

I[I/IaMCTp KaHaJIM3allHOHHOI'O CTOAKa JOJIZKCH OBITh OJIMHAKOBBLIM MO BCEH BBICOTE.

CJ'I@JIOBaTeJ'IBHO pacxo CTOKOB OIIPEACTIACM Y OCHOBAHUA CTOSKA.

J1J1s TOr0 HaXOUM KOJIMYECTBO MPUOOPOB U KOJMYECTBO MOTPEeOUTENEH Yy OCHOBAHUS
crosika. Haxoum BeposTHOCTh OHOBPEMEHHOT0 IeHCTBHs TprOopoB 1o ¢hopmyie (1), 3arem

110 OIIMCAHHOM BBIIIIE METOJIUKE OIpCacCIsICM



kodurment oo (CHull 2.04.01-85" nipui. 4 Tab.1 wnm 2) u onpeaensieM pacxo CTOKOB 110
dbopmyne (12). [ToaydyeHHYIO BETUYUHY pacxo/ia CpaBHUBAEM C MAKCHUMAIBHOM MPOIYCKHOM
CIOCOBHOCTBIO CTOSIKA, ONpe/eneHnyko 1o Tab. 8 CHull 2.04.01-85 1 npoBepsieM IPHHATYIO

BCIIMYHNHY AUaMCTpa CTOAKaA.
Pacuer BbIyCKOB

Pacuer BBIITYCKOB BEACTCA 110 TOM ke MCTOOHKE, YTO U paCUYCT CTOSAKOB, TOJIBKO YUUTBIBACTCA

cBost cymmapaas Benuuraa U u N Ha Beimycke. 3atem o tTabnumam Oegoposa ninn JIyKuHbIX
. H
JUIS THAPABIMYECKOr0 Pacxo/ia KaHAIM3allMOHHBIX TpYyO onpenensoT d, V, 1 u i
POBEPSIIOT yciioBue 1o Gopmyae (11).
JlBopoBas ceThb

Pacuernnie pacxobl CTOYHBIX BOO B ,Z[BOpOBOfI CCTU OMPCACIIAIOTCA CYMMUPOBAHUECM

PacCXo40B OT COOTBETCTBYIOIINX BBIITYCKOB KaHAJIM3AallH.

I'mppaBinueckuii pacyeT IBOPOBOM CETH BBIOIHAIOT aHAJOTUYHO PacyeTy BBITYCKOB. [Ipu
3TOM HaWMEHbIIUH Tuamerp Tpyo npuHuMaroT 150 MM, HAaMMEHBIIUN YKIIOH Ha HEPACUETHBIX

yuactkax 0,008.



Tabnuma 2
['mapaBnuyeckuil pacyeT ABOPOBOM

KaHaJIHSaHI/IOHHOﬁ CCTHU
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[Tocne HaxoX1eHUS THIPABIMYECKUX MTapaMeTpoB KaHanu3anuonHoi cetu (d, V, H/d, 1)
BBIUUCIISAIOT Pa3HOCTh OTMETOK JIOTKOB Ha y4yacTKe (MaJeHue) IyTeM YMHOXKEHUS JUTHHBI
y4JacTKa Ha YKJIOH. 3aTeM ONpeAessioT MNIyOuHY 3a710KEeHHUs KOJIOI[a BEPXHEr o BBITYCKA.
Haumenspmias rimyouna gotka npuHumaercs Ha 0,3 M BbllIe INTyOMHBI IPOMEpP3aHUsl TPYHTa, a
OTMETKA JIOTKA ONPEIEIIsIeTCs KaK pa3HOCTh OTMETOK MOBEPXHOCTH 3€MJIU U TITyOMHBI JTOTKA
kosoana. OTMeTKa JI0TKa TPYOBI CIIEIYIONIEro KONIoAa OyAeT HIKE Ha BETMUUHY MTaeHUS
Ha 3TOM y4acTke. [ TyOMHa KoJI0/11a HAXOJUTCS KaK Pa3HOCTh OTMETOK IMOBEPXHOCTH 3€MIIU U
JI0TKa TPYyOBI B 3TOM TOouke. TpyObl BEIpaBHUBAEM I10 LIENBITaM, T.€. [I0 BEPXHEH OTMETKe

TpyO&I. [1o pe3ynpraTam BeuepUYUBaOT MPO(UITH IBOPOBOI KaHAIU3AIIMOHHOM CETH.

TEOPETUYECKHWE OCHOBBI ITPOEKTMPOBAHUA CUCTEM TI'OPAYEI'O
BOJJOCHABXEHUA



1.1 KOHCTPYNPOBAHUE CHUCTEMbI

Cuctemsl ropsiuero BopocHaGxkenusi (I'BC) moapasnenstor Ha IEHTPaIM30BaHHBIE U
MECTHbIE. B IIGHTpaJM30BaHHBIX CHCTEMax OJHA CHCT€Ma TOpSYero BOJIOCHAOKEHUS
00CIIy’)KMBaeT OJHO MM HECKOJIBKO 3JaHMH KBapTaja (MUKpopaiioHa). Paguyc wmecTHOM
CHUCTEMBI 3a4aCTYI0 OTPAHUYMBAETCS OJTHOM KBapTUPOU.

CuctemMbl TOpsSYero BOJOCHAOXKEHUS TPEAHA3HAYEHBl Ul MOJA4Yd HOTPEOUTEISIM
ropsiueil BOJBI, TeMIlepaTypa KOTOpoi pomkHa ObiTh He Menee 50 °C. Ilpu nonb3oBaHuu
ropsiueii BOMOM MOTPEOMTENh HWMEET BO3MOXKHOCTH CHIKATh TEMIIEpaTypy BOIBI JO
HEOOXOAMMOW  BEIMYMHBI, CMEIIMBasi TOPAYYI0 BOAY C XOJOAHOH B CMECHTEIX,
yCTaHaBJIMBaEMbIX B MecTax Bojopazbopa. B cucremy ropsiuero BomocHaOXeHHUS B 00ILEeM
Clly4ae BXOJAT CJIEAYIOINE OCHOBHBIE JJIEMEHTHI:

® YCTPOWCTBO [l HAarpeBa Bo/ibl (KOTEJ UM TEIIOOOMEHHHUK);
e r1oj1at0111ast TPYOOIIPOBOJIHAS CETh, COCTOSIIIAs U3 Pa3BOAALIET0 TPyOOmIpo-

BOJIa ¥ BOJOPa300pHBIX CTOSIKOB;

® [IUPKYJISALMOHHAS CeTh, COCTOSAIIAs U3 LUPKYISLIMOHHBIX CTOSKOB M COOp-
HOTO IUPKYJISILITIOHHOTO TPYOOIIPOBO/IA;

 BOJIOpa300pHasi, peryaupyrolas 1 3aropHas apMarypa;

® [IUPKYJSIIMOHHBIN WM IUPKYJIALIMOHHO-TIOBBICUTEIbHBIN HACOC.

CucreMpl TOpSIMETO BOJOCHAOKEHUS MOTYT OBITh OTKPBITBIMM U 3aKpbITBIMU. B
OTKPBITBIX CHCTEMax Ha BOAOpa300p HCHOJB3YyeTCsl ceTeBas BOAa M3 TEIUIOBBIX ceTeil. B
3aKPBITBIX CUCTEMAaxX Ha HYXJbI TOPSIUEro BOJAOCHAOKEHHUS UCIOIb3YETCsl BOAOIPOBOIHAS BOJA,
nogorperast g0 Temmeparypel 6065 °C B TemnooOMeHHWKax, YCTAaHABIMBAEMBIX B
WHAMBUYAIbHBIX WM LEHTPAIbHBIX TEIMJIOBBIX MyHKTax (nanee coorBercTBeHHO WTII wmmm
LITTI).

B npennaraemoMm yueOHOM MOCOOMHM OCHOBHOE BHUMAHHUE YEJIEHO MPOEKTUPOBAHUIO
3aKpPBITHIX KBapTaJIbHBIX CHCTEM rOpSYEro BOAOCHAOXKEHUs. B HeM MmpuBeAeHbI TakKe MPUMEpPHI
pacyeToB OTKPBITONW CUCTEMBI TOPSIYET0 BOAOCHAOKEHUS 3JaHUS.

[Ipu BbIOOpPE CHUCTEMBI TOPSAYEr0 BOJOCHAOXKEHUS CIEAyeT pPYKOBOJCTBOBATHCS
peKoMeHauusaMu aurepatypsl [1, 2, 4, 6].

CucreMbl ropsiuero BoJJOCHA0KEHHSI MOTYT ObITh O€CHUPKYISLIUOHHbBIE U
LUPKYJIALUOHHbIE, C BEpXHEH M HI)KHEH pa3BOIKOM pa3BOAAIIMX Maructpaiei, ¢ 6akamu-

aKKyMYJIATOpaMH U 0€3 HUX.



Hambonee mpocThiIMM ¥  JIEMIEBBIMH 1O CTOMMOCTH  SIBJISIFOTCS  TYIHKOBBIC
OecuupkyIsauuoHHbIe cucTeMbl (puc. 1.1, a). OCHOBHBIM HEJOCTATKOM TaKUX CHUCTEM SIBISICTCS
OCThIBaHHE BOJIbI B TPYOONPOBOAAX MpPHU OTCYTCTBUHU BOAOpa3zdopa U ee OecHoJIe3HbIil CIUB 110
MOSIBJICHUS B BOJIOPa30OpHBIX KpaHax ropsyeil Bonbl. [loaToMy OecupKyIsSIUOHHBIE CUCTEMbI
MPUMEHSAIOT TOJIBKO B MECTHBIX CHCTeMax, paloTarouuxX MpH UIMTEIbHOM HENpPEPhIBHOM
pa3bope BoJibI (B OaHIX, MPAYeUHBIX, TEXHOJOTUYCCKUX YCTAHOBKAX).

Bce uenTtpanu3oBaHHBIE CHCTEMbl B HACTOSIEE  BpeMs  MPOEKTHPYIOT ¢
UUPKYISUUOHHBIMU  TpyOompoBomamu  (puc. 1.1, 6), Hanuuue KOTOPHIX MO3BOJISET
MOTPEOUTEISIM TONTy4aTh TOPSIUIYIO BOAY B JIFOOOH miepuosa BpeMeHU CyTOK. CHCTEMBI TOPSYEro
BOJOCHAOXKEHUS JKWIBIX 3JaHUU CIEAYyeT MPUHUMATh C IUPKYJISAIUCH BOJBI B Pa3BOJSIIUX
TpyOONpPOBOJIAX U CTOSIKAX.

CucremMbl TOpsiYETO BOJOCHAOXKEHUS MOTYT OBITb C BEpXHEW M HUXKHEH pPa3BOAKOU
pasBomAIIMX TPyOOHmpoBOMOB. B cucremax ¢ BepxHeil pasBoakoit (puc. 1.1, 1.3, a, 1.4)
pa3zBoadIIde TPyOONPOBOABI MPOKIAABIBAIOTCA HA YEpJaKax, TEXHUYECKUX dTaxax WIH O]
MIOTOJIKOM BEPXHETO dTaxa.

[Ipoknanaky pa3BoAsImux TPyOOIPOBOIOB CUCTEM C HMKHEH pa3BOIKOM ( puc. 1.2,
1.3, 6, 1.5) ciaenyer mpemycMmarpuBaTh B MOAMNOJbSAX, MOJBajaX, MOANOILHBIX KaHanax. Ilpu

HaJIMYUU B 3JaHUHM TEXHUYCCKOTO IMOAINOJbA CICAYCT OTAABATH HNPCANOYTCHHUE CHUCTEMaM C

HIKHEN Pa3BOJKOM.

a) 0)

Puc. 1.1. llpuHUMNIHATBHBIE CXEMBI TYMIUKOBOH (@) ¥ UPKYISIIHMOHHON (6) 3aKPBITHIX
CUCTEM TOPSYETO BOJOCHAOKEHHUS C BEpXHEH Pa3BOIKOM:
1 — BBOJ BOZIOTIPOBO/IA; 2 — BoJIOMED; 3 — 0OpaTHBIN KiamaH; 4 — BOJAOHATPEBATENb; S —
pacrpeeTuTeIbHBINA TPYOOIIPOBOI CUCTEMBI; 6 — BO3yXOOTBOIUHK; 7 — BOJIOPAa300PHBIH CTOSIK;
8 — Botopaz0opHbIil Tpubdop; 9 — nupKyIsIIHOHHbBIE CTOAKH; 10 — HUPKYISAIMOHHBIN HAacoC



B cucremax ropsuero BOJOCHAOXKEHHSI MOTYT MPUMEHSTHCS OaKU-aKKyMYJSTOPBI (pHC.
1.2, 6, 1.3). bBaku-akKyMyJISITOPBI CITYKaT JJIsi BEIpaBHUBAHUS HEPABHOMEPHOCTH MOTPEOICHUS
TEIUIOTHl CHUCTEMOW TOpSYEero BOAOCHAOKEHUS IPH OrPAaHWYEHHOW MOIIHOCTH HCTOYHHUKA
TEIJIOTHI, ONTHUMH3AIMM JaBJICHHUA B TPYOONpPOBOJAX CETed TopsSYero M  XOJOJHOTO
BOJIOCHA0)KEHUSI M TOBBIIICHHUS YCTOMYMBOCTH MX paboThl. Hammume Oaka-akkymynsTopa B
3aKpBITOM CHUCTEME TOpSYEro BOJOCHAOKEHHS IO3BOJIICT YMEHBIINTH IOBEPXHOCTh Harpena
BOJIOHArpeBaTesieil. MoryT NPUMEHSTHCS CXeMbI ¢ HIDKHUM (pHc. 1.2, 0) 1 BepXHUM (puc.
1.3, a) pacnonoxenuem O€3HANOPHOTO OakKa-aKKyMyJIsiTOpa, a TakKKe C HAIOPHBIM OaKoM-

akkymysstopom (puc. 1.3, 6).

a) 0)
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Puc. 1.2. TlpuHIMNIaIbHBIE CXEMBI 3aKPBITHIX CHCTEM FOPSYEro BOJOCHAOKEHHUS C
HIKHEU pa3BOJKOM:

a — 0e3 0aka-akKyMyJaTopa; 6 — ¢ 0aKOM-aKKyMYJISITOPOM

a) 6)
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Puc. 1.3. IlpuHuMnuanbHble CXEMBbI 3aKPBITBIX CHUCTEM FOPSIYEro
BOJ/IOCHA0KEHUS:
a — C BepXHel pa3BoAKOI U 6e3HAMOPHBIM 0aKOM-aKKyMYJISITOPOM; o —
C HIDKHEH Pa3BOJIKON M HAIIOPHBIM 0aKOM-aKKyMYJISTOPOM

B 3manmsx Beicotoit 6onee 50 m (16 3Taxeii) cucTeMbl TOpSYET0 BOAOCHAOKECHHS AT Ha
OT/ICNIbHBIC 30HBI 110 BEPTUKATIU. DTO 00YCIOBICHO TEM, YTO IPH OOJBIIEH ATAKHOCTHU 3aHUS
CTaTUYECKOE JAaBIICHUE BOJbI HA HIKHUX 3Ta)KaxX MPEBBIIIACT JOMYCTUMbIE MPE/EIIbl
(MakcUMaTbHBIM paOOYHM JaBICHUEM ISl BOAOPA30OPHON apMaTypbl CUHTAETCS
nasnenue 600 kIa).

Kaxas 30Ha ABYX30HHOH cHUCTeMBI ropsiuero BojocHadxeHus (puc. 1.4), kak nmpaBuio,
IpeACTaBiIsieT cOO0H CaMOCTOSTENbHYIO CUCTEMY CO CBOUMH BOJIOHAr PEBATEIbHBIMU

YCTaHOBKaMH U HACOCaMH.
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Puc. 1.4. JIByx30HHasi CUCTEMa TOPSIYETO BOAOCHAOKECHHUS:

1 — BBOJ; 2 — MOBBICUTEIILHBIN HACOC HUI)KHEH 30HBI; 3 — TO XK€, BepXHeHl 30HHI; 4, 5 —
coorBercTBeHHO | 1 |l cTynenu BomoHarpeBaTenst HUXKHEH 30HBI; 6, 7 — TO e, BEpXHEH
30HBI; 8, 9 — MUPKYJIAIMOHHBIE HACOCHI COOTBETCTBEHHO HMXKHEH M BepxHe# 30H; 10, 11 —
MOJAIONUNA TPYOOIPOBOJI COOTBETCTBEHHO HWKHEW M BepxHel 30H; 12 — Bomopa3bopHbie
crosiku; 13, 14 — mupKyIsIMOHHBIE TPYOONPOBOABI COOTBETCTBEHHO HUKHEH M BEpXHEH
30H

[Tpoknaaxy crosikoB cuctem ['BC ciemyeT ocyecTBIsITh CKPBITO B IIaXTax, 00po3aax,
HUIIIaX caHy3NoB. Jlomyckaercs OTKpbITasi MPOKIaKa CTOSIKOB B KyXHSX, TYIIEBbIX, HA
JIECTHUYHBIX KJIeTKaX. B BAaHHBIX KOMHATax CJIEeyeT MpeaycMaTpuBaTh YCTAHOBKY MTOCTOSTHHO
000rpeBaeMbIX MOJIOTEHIECYIIUTENEH, TPUCOESTUHAEMBIX K BOJ0Pa300pHBIM CcTOsIKaM. CXEMBI

PAa3JIMIHBIX BAPUAHTOB IIPUCOCANHCHUSA HOHOTCHHCCYUJHTGHGﬁ K CTOsAAKaM IMPUBCACHBI HA PHUC.

15,16, 1.7.



Puc. 1.5. Cxembl BOI0Opa300PHBIX Y3JI0B C Pa3IMYHBIM MPUCOEAMHEHUEM
MOJIOTEHLECYIIUTENIEN K CTOSIKaM
a — napajyieIbHOE IPUCOEANHEHNE TOJIOTEHLECYIUTENEN; 6 — OCIE0BaTENbHOE C YCTAaHOBKOU
Ha MO/IAI0IIEM CTOSIKE; 8 — IIOCJIEI0BATEIBbHOE C YCTAaHOBKOM HAa LIUPKYJISIHUOHHOM CTOsIKE; 1, 3,
4,10 — cm. puc. 1.1

Ecnu B 31aHUN IPOEKTUPYETCsl CUCTEMa TOpsiYero BOAOCHAOKEHUS ¢ MHIUBUIYaIbHBIMU
LUPKYJSAIMOHHBIMU CTOSIKAMH Y KaXJOTO BOJOPa300pHOTr0, TO 3TH LHUPKYJISALHOHHBIE CTOSIKH
HEo0X0oAUMO 00BSA3aTh B I0/BajJ€ MHAMBUIYAIbHBIM TPYOOIIPOBOJIOM M 3aT€M y4YacTKOM IOBbI-
IIEHHOT'O CONPOTHUBIIEHUSI TPUCOEAUHUTD 3TOT TPYOONPOBOA K LUPKYISIUOHHOW MarucTpaiu
KBapTaJbHOU ceTH. B HacTosmiee BpeMsi Hanbonblee npuMeHeHue noxyuuiau cucrems! I BC ¢
MApHO-3aK0JIbIIOBAHHBIMH CTOSIKaMHU (puc. 1.6) HiIK ¢ CeKLIMOHHBIMHU y311amu (puc. 1.7).

KonpueBanne Bogopa3OOpHBIX CTOSKOB B CEKIIMOHHBIE Y3JIbl HE MPOU3BOJUTCA B TEX
cllyyasix, KOrja CyMMapHas MPOTSDKEHHOCTh MHAMBUAYAIbHBIX (y Ka)JA0ro BOJIOPa30OPHOro)
LUPKYJISIIAOHHBIX CTOSKOB MEHBIIE JUIMHBI KOJBIYIOUIEW IIEPEMBIUKH, a TaKXke Korja
OTCYTCTBYET BO3MOKHOCTH IPOKJIAJKH KOJIBIIYIOIIEH MEPEMBIYKH 10 YEPAAKY 3JaHUS WM I1OJ

ITOTOJIKOM BC€PXHETO dTaXKa.
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Puc 1.6. Bomopa30opHBIi y3el ¢ MapHO-3aKOJIbIIOBAHHBIMU CTOSIKAMH:

1 — nmoparomuii TpyOoONpoBOa; 2 — MUPKYISIUOHHBIN TPYOOIPOBOJI; 3 — BepxHss
NepeMbIuka; 4 — MOJIOTCHIIECYIIUTENb; 5 — MOJABOKA B KBAPTUPY

B okuibIX 30aHMAX BBICOTOM cCBblle 4 STaxed cienyeT OObEJUHATh IPYIIIBI
BOJIOPa30OPHBIX  CTOSIKOB  KOJBIYIOIIMMH  TEepeMblYKaMH B CEKIMOHHbBIE  Y3JIbl C
MPUCOEANHEHUEM Ka)KJOTO0 CEKI[MOHHOTO y3Jia OJHUM LUPKYJISLIUOHHBIM TpyOOIpPOBOAOM K
COOPHOMY ULHUPKYJSLUOHHOMY TpYyOONpOBOYy CHUCTEMBI. B CEKIMOHHBIE Y3Jbl CIIEIYET
00BEIUHATH OT TPEX JI0 CEMU BOJIOPa300PHBIX CTOSKOB. KobIryrole nepeMbluky MpH Hojaue
BOJIbI B BOJOpPA30OpHBIE CTOSKH CHHU3Y CJIEAYyeT MPOKIaAbIBaTh MO TEMJIOMYy 4YepAaKy, IO
XOJIOAHOMY 4Y€pJaKy IMOJ CJIOEM TEIUIOU3O0JALMH, NMPU OTCYTCTBUM 4YepJaKka IOJ ITOTOJIKOM
BepxHero 3taxa. [Ipu nmomave BoJpl B BOJOPa300pHBIE CTOSKH CBEPXY KOJBIYIOIINE EPEMBIYKU
IIPOKJIAJBIBAOT I10 TIOJBAILY.

CxeMbl CEKIIMOHHBIX BO/0pa300pHBIX Y310B cucteMbl ['BC ¢ HIbKHEH pa3Boakon

IpUBEIEHbI Ha puc. 1.7.
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Puc. 1.7. CxeMbl CEKIIMOHHBIX BOJIOPa300PHBIX y3JI0B:
a — ¢ BOA0Pa300pHO-IUPKYISIITUOHHBIM CTOSIKOM; 6 — C TOTIOTHUTEIBHBIM [TUPKYJISAIIMOHHBIM
CTOSKOM

KBaprupnyto pa3zBoaky TpyOONpoBOJOB OT BOJAOPA3OOPHBIX CTOSKOB K BOAOPa30OPHBIM
npubopam ciaenyet BecTH Ha BeicoTe 0,2 M OT ypoBHs mojia. CMECUTENIM BaHH YCTaHABIMBAIOTCS
Ha BeIcoTe 0,8 M, CMECUTEIIH MOEK — Ha BBLICOTE 0,85 M, cMecuTeln yMBIBAILHUKOB — Ha
BbicoTe 1,0 M oT ypoBHs nona. [Ipucoenunenue Bogopa300pHbIX MPUOOPOB K HMUPKYISIIMOHHBIM
CTOSIKAaM M LHUPKYIALHUOHHBIM TPYOOIMPOBOJAM HE JOMYyCKaeTcs. B BEpXHUX TOYKAX CHUCTEMBI
TOpSYEro BOJIOCHAOXKEHHS CJEAyeT MpeayCMaTpuBaTh YCTPOMCTBA ISl BBIMTYCKA BO3/ayXa, B
HIDKHUX TOYKaX — CIIYCKHBIE yCTpOMCTBa. JlomycKaeTcs MCIONb30BaTh YIS YKa3aHHBIX IeJei
pacmooKeHHbIe B TAaKUX TOYKaX BOAOpPa3OopHbIE MpHOOpPHI. ['opu3oHTambHBIE TPYOOTPOBOIBI
CUCTEMBI TOpPSYEro BOJOCHAOKEHUS JOJDKHBI MPOKIAAbIBaThecs ¢ ykioHOM He MmeHee 0,002.
VYKIJIOH pa3BOIANIMX TPYyOONPOBOJOB BHYTPH 3/JaHHS OOBIYHO HAIMPABIECH B CTOPOHY BBOJIA B
3/IaHKE HAPYKHOU CETH.

[Ipn npoexTUpoBaHUU TPYOOMPOBOJOB CHUCTEM TOPSYETO BOJOCHAOKEHUS CIIETyeT
MpelycMaTpuBaTh BO3MOXKHOCTh KOMIICHCAIIMU TemrepaTypHbIX aedopmanuii. Komnencamus
TeMIIepaTypHBIX AedopMaruii TpyOOIpoOBOAOB MOKET OBITh perieHa ¢ moMombio [1-00pa3HbIX u
CcHIH(OHHBIX KOMIIEHCATOPOB, a TAK)KE €CTECTBEHHOW KOMIICHCAITUH.

TpyOonpoBoabl KBapTadbHBIX CETEH TOpSYEro BOJOCHAOXKEHHS JOJDKHBI  OBITh
TEIJIOU30JIMPOBAaHbl. BHYTpU 34aHMS TEIUIOBYIO M3OJSILMIO CIEAYeT MpeaycMaTpuBaTh s
MOJAIONIUX W IUPKYJIAIMHUOHHBIX TPyOONPOBOJOB, BKJIOUAs CTOSKM, KPOME TIOJBOJOK K

BOZ0OPa300pHBIM pUOOpam.



[Tpokianky KBapTaJbHBIX TPYOOIPOBOIOB CHUCTEM TOPSYETO BOJOCHAOXKEHUS CIEIyeT
npeaycMaTpuBaTh MOJ3EMHYI0O B HENPOXOJHBIX KaHalax jubo OeckaHaibHylo. Jlomyckaercs
HCIOJIb30BATh JJISl MPOKJIAJAKH TPYOOIIPOBOJOB CUCTEM TOPSIUEro BOJIOCHAOKEHUSI TEXHUUYECKHE
MOAMNONbs 3AaHMi. B MecTrax oOTBeTBIeHHI TpPyOONpPOBOIOB C YCTAaHOBKOH apMaTypbel H
KOHTPOJIbHO-U3MEPUTENBHBIX TPUOOPOB MPH MOJI3EMHON MPOKIIAAKE CIEAYeT MPeayCMaTpUBaTh
YCTPOMCTBO TEIUIOBBIX KaMep.

[Ipu TpaccupoBKe KBapTaJbHBIX CETEH TOpsiuero BOJOCHAOXKEHUS CIeAyeT CTPEMHUTHCS,
U3 YCJIOBUN SKOHOMHYHOCTH, K HAMMEHbILIEH MPOTSKEHHOCTH TPyOOIIPOBOIOB, K HAMMEHbBILIEMY
KOJIMYECTBY TEIUIOBBIX KaMmep, NPUMEHssI, 110 BO3MOXHOCTH, JBYXCTOPOHHEE NPUCOCIUHEHUE
OTBETBJICHUM.

[Ipy nOpoOEKTUPOBAaHWUU HAPYKHBIX CETEH ToOpsuero BOJAOCHAOKEHHUS  CIeIyeT
pyKoBOACTBOBaThcs TpeOoanusimu [1, 2, 4, 6]. TpyOompoBoAbI CHUCTEM TOPSYETO
BOJOCHA0KEHUS CIIEeIyeT BBIIOJHATD U3 CTAbHBIX OIIMHKOBAHHBIX UM AMAIUPOBAHHBIX TPYO, a
TaKKe M3 JIPYrUX MaTepHalloB, B TOM YHUCJIE IUIACTMACC, Pa3pElICHHBIX [UIS ATHX LieJen
I'ockomcansnuananzopom Poccun.

B cucremax ropsyero BOJOCHAOXKEHHS CIEAyeT MPUMEHATh MPOMBIIIICHHYIO
TpyOONPOBOJHYIO apMaTypy OOIIEro MOJIb30BaHUS. 3allOPHYIO apMaTypy auameTpom 1o 50 Mmm
BKJIIOUMTENBHO JJIi BHYTPEHHUX TpPYOONpPOBOAOB 3/aHUU ClEeAyeT NPUMEHATh OpOH30BYIO,
JATyHHYIO WIM M3 TEPMOCTOMKHUX IuIacTMacc. /[l HapyKHBIX ceTed cleqyeT NpPUMEHSTh
CTaJIbHYIO WK 4yryHHYI0 apMarypy. B LTIl ycTranaBauBarOT CTaabHyr0 apMaTrypy. Y CTAaHOBKY
3alOpHON apMaTypbl B CUCTEMAaX rOpsSYero BOJIOCHA0XKEHUS ClelyeT NpeaycMaTpiBaTh:

a) Ha OTBETBJICHUSX TPYOOIPOBOAOB K CEKIIMOHHBIM y3J1aM BOJOPa300pHBIX CTOSKOB
U K OTJIEIbHBIM 3JJaHUSIM;

0) Ha OTBETBJIECHUAX TPYOONPOBOJOB B KAXKAYK KBAPTHPY WJIM IOMEIICHUE, B
KOTOPOM YCTaHOBJIEHBI BOJIOpa300pHbIe MPHUOOPHI;

B) Y OCHOBaHMM M Ha BEpXHMX KOHIIAX 3aKOJBI[OBAaHHBIX BOJOPA30OPHBIX H
HUPKYISIUOHHBIX CTOSIKOB;

I') Ha BCeX MOJAIUIMX U IUPKYIAHUOHHBIX TPyOOIpPOBOAaxX Ha BBOJE M BBIBOJE M3
LTI,

J1) Ha BCAachIBAIOILEM M Ha HarHETaTEJIbHOM NaTpyOKaxX KaXKIoro Hacoca;

€) Ha MOJBOJAIINX M OTBOJAIINX TPYOOIIPOBOIAX KaXAOTO BOIOTIOI0-TPEBATEII.

VYcTaHOBKY OOpaTHBIX KJIAlMaHOB B CHCTEMax TOpPSYEero BOJOCHAOXKEHUS CleayeT

IIpelyCMaTpUBaTh:



a) Ha [UPKYJISAIHMOHHOM TpyOONpoOBOJIE TMepel TNPUCOSAMHEHHEM €ro K
BOJIOIIOJIOTPEBATEISAM;

0) Ha HarHeTaTeJLHOM NATPyOKe Ka)JI0ro Hacoca J10 3a/IBUKKY;

B) Ha 00BOJHOM TPyOOIIPOBO/E Y OJKAYUBAIOLINX HACOCOB;

r) Ha TpyOONpoOBOJE XOJOAHOH BOJABI TEpea BOJOIMONOTPEBATEISAMU CHUCTEMbI
ropsiuero BOAOCHA0XKEHHS 32 PACXOAOMEPOM 10 XOAY BOIBI.

B 3akpeITBIX cHucTeMax TOpAYero BOAOCHAOXKEHHUS JOJDKHBI IpeaycMaTpUBaThbCs
CIIEAYIOIINE KOHTPOJIbHO-U3MEPUTEIbHbIE IIPUOOPHI:

a) MaHOMETpPbl M TEPMOMETPHI [TOKA3bIBAIOLIME — HA BBOJE B 3JaHHUE MOJAIOLIETO U
LHUPKYJISLIUOHHOIO TpyOONPOBOAOB; Ha BXOJAE M BBIXOJE TpyOONpPOBOJIOB
IpEIOLLEH U HarpeBaeMoM BOJBI IS KaXI0M CTYIIEHH BOJOIIOAOIPEBATENEH;

0) MaHOMETpbI MOKa3bIBAIOIIME — MEPE/] BCACHIBAIOLUIMMU U M10CJIE€ HarHETATEIbHBIX
naTpyOKOB HAaCOCOB.

Apromatuzanust LITII B 3akpbITBIX CHCTEMax TIOpsSYEro BOJOCHAOKEHHUS JIOJKHA
00eCTIeYnTh:

a) 3aJaHHYI0 TEMIIepaTypy BOJBI B CHCTEME TOPSYEro BOJOCHAOKCHHS IyTeM
YCTAHOBKH peryiisiTopa TeMIepaTypbl Ha TpyOOIIpOBOJe Iperoleil BoJbl nepes
BOJIOIIOIOTPEBATEIIEM;

0) 3agaHHOE NaBJICHHE B CUCTEME TOpsYero BOAOCHAOKEHHS IyTEeM YCTAaHOBKH Ha
MOJIAI0IEM TPYOOIPOBOJE MEpe]] BOAOIOIOTPEBATENIEM PETYISITOpa JaBlICHUS
“mocie ceds”;

B) BKJIIOUEHHE PE3EPBHOIO HAcOca MPH OTKIIOUEHUH Paboyero.

JUia ynpaBiieHus HUUPKYJISLIUOHHBIMU U TOBBICUTENbHO-IIUPKYISIIUOHHBIMU HAaCOCaMH,
paboTaroIMMH NEPUOANUECKHU, MOXKET OBITh MPEAYyCMOTpPEHA YCTaHOBKAa MPOTPAMMHBIX pejie
BPEMEHH.

3nanus oraensHo crosmux LITIT nomkHbl ObITh, Kak MpaBUIIO, U3 YHU(PHUIIMPOBAHHBIX
OCTOHHBIX MJIM >KeJIe300€TOHHBIX KOHCTPYKLUUH C OrHecroiikoctbto He Huxke Illa cremenu.
JIBepu ¥ BOpOTa JOJIKHBI OTKPHIBaThCsl HapyKy. CTEHBI U MOTOJIKH JOKHBI OBITH MOOENIEHBI, a
IIAHEJIM CTEH Ha BHICOTY 1,5 M OT mojia MoKpalleHbl MacisiHOM Kkpackol. IlokpeiThe mosos
JIOJKHO OBITh O€TOHHOE WM IIMTOYHOE. BricoTa moMerienuit 1omkHa ObITh He MeHee 4,2 M. B
ITII ¢ mocTOSsHHBIM OOCITY)XKHBaHHEM CIIEyeT MpeaycMaTpUBaTh YOOPHYIO C YMbIBaJIbHUKOM,

HIKaCb AT XpaHCHUA OACKIbI, MECTO IJIA IIprEMa IMUIIHN.



Pasmepsl momemieHMs B IUIAHE  ONPEACISAIOTCS — radaputaMd  MOHTHUPYEMOTI'O
00OpyIOBaHUS M IIUPUHOM TPOXOJOB, AOCTATOYHBIX JJISI HOPMAJIBHOTO OOCIY)KUBAaHHUS U
pemonTa (mpui. 17).

Cnenyer mnpenycMarpuBaTh PEMOHTHYIO IUIOLIAJAKY, pa3Mepbl KOTOpPOM B IUIaHE
OIpeNeNIAoTC TrabapuTaMu HambOosee KPYMHOW eAMHUIBI 00OpYIOBaHUS W HEOOXOIUMBIX
IIPOXOJIOB, a TAKXKE MECTO /ISl YCTAHOBKHU BEPCTAKA.

CeKIMOHHBIE KOXXYXOTpYOHbIE BOJOINOAOIPEBATEIN MOTYT YCTaHaBIMBAThCA  Ha
KpPOHILITEHHAX y CTEH WJIM Ha CTOMKax-oropax, IJIaCTHHYAThle BOJONOJIOTPEBATETH U HACOCHI
ycraHaBnuBatorcs Ha (ynmamenrtax. Ilpm HeoOxomumoctu B LTI Moryr OBITH Takke
YCTaHOBJIEHbl ~ OaKM-aKKyMYJISTOpbl, 0OOpyAOBaHME M  NPOTUBOKOPPO3MOHHONM U
MIPOTUBOHAKUITHOW 00pabOTKU BOBI.

O6opynoBanue i MPOTUBOKOPPO3HMOHHOM U MPOTHBOHAKUITHONW OOpabOTKH BOIbI
MpelycCMaTpUBAETCsl B 3aBUCUMOCTU OT KayecTBa HCIOJIb3yeMOW BOJOIPOBOAHON BOJBI B TEX
CiIy4asix, Korja TpyOOIpOBOIHYIO CETh U 000pYI0BaHHE HEOOXOIMMO 3aIIUIIATE OT KOPPO3UU U
HakumneoOpa3oBaHMUsI.

[Ipu npoexktuposanuu LITII cnenyer pykoBoacTBOBaThCs yKazanusimu — [2, 4, 6, 7].

KauecTBo ropsiueii Boabl, M0JaBa€MOii B CUCTEMY TOPSYETO BOAOCHAOKEHUS HKUIIBIX
3ITaHHH, JTOJDKHO COOTBEeTCTBOBAThH TpeboBanusm ['OCT 2874-82.

JlaBiieHre B CCTEME ropsYero BOJOCHA0KEHUsI Y CAHUTAPHBIX MPUOOPOB JIOJIAKHO OBITH

He Gonee 0,45 MIla (4,5 kr/cm?).
h
Temmeparypy ropsaeii Boxsl U B MecTax Bogopas6opa ciieyeT npeaycMaTpUBaTh UL

3aKPBITHIX CUCTEM ropsiuero BogocHabkenus He ke 50 ° C, 11 cucTeM 1eHTpaTn30BaHHOTO

rops4ero BO,Z[OCH8.6)K6HI/I$I, MPUCOCAUHACMEBIX K OTKPBITHIM CUCTEMaM TCHJ'IOCHa6)KCHI/I$I, HC

amxe 60 °C u ne Beime 75 ° C 114 3aKpBITHIX M OTKPHITEIX cucTeM. COrIacHoO
. th
pexomennauusaM [ 1] temnepaTtypy ropsiueit Boasl U Ha BbIxoae u3 Boponogorpesarens B LITII

cnenyer npuaumath pasHoit 60 °C, a B I[TII ¢ BakyymHoil neaspanueii — 65 °C . ITpu
OIpe/IENEHNH PACUETHBIX PACXOJI0B IOpsAYEii BOJIBI B TPYOOIPOBOIAX M CTOSAKAX CHCTEM

ropsiYero BOJAOCHA0XKEHHUS 3/1aHUH €€ CPEIHIO TeMIIepaTypy PeKOMEH IyeTCs IPUHUMATh

pasnoii 55 °C.



1.2. OIPEJIEJIEHUE PACUYETHBIX PACXOJIOB I'OPSAYEN BOJIbI

MakcumanbHbli CEKYHJHBIM pacxoJ BOJbl HAa PACYETHOM YYACTKE CETU TOpSYEro

h
BOJIOCHaOkeHust (] , J/c, IpU TUAPABIMYECKOM pacueTe MOJAarIuX TpyOolnpoBOa0OB

ornpeaensiercs no popmyie
h h
q =95q,a, (1.1)
h .
rae (], — CeKyHIHBIH pacxo/l BOJbI, BEIMYMHA KOTOPOrO COraacHo [1] ms xu-

JIBIX 3JIaHUH KBAapTHPHOI'O TUIIA C HCHTPAJIU30BAHHBIM I'OPAYHUM BOOO-
CHaOXKEeHHEM IIpU HAJIMYNUU BAHH, YMbBIBAJIbHUKOB U MOCK IIPUHUMACTCS

paBubM 0,2 71/c;
& — k03P PUIMCHT, OPEACITIAEMBbIA COTTIACHO TPU. 4 B 3aBUCUMOCTH OT

MIPOU3BEICHNUS O0IIEro KoJudecTBa mpuOopoB N Ha pacueTHOM y4acTKE CETH M BEPOSTHOCTH

ux peucrteust P.

BepOHTHOCTL JIeHUCTBUS CAHUTAPHO-TCXHUYCCKHUX HpI/I60pOB P B XumbIX 30aHUSIX

omnpeaensercs no popmyie

Gy U

_ ™ 1.2
36009"N (12

h o
rac th’u — pacxoJ ropss4ceu BOAbl OAHUM HOTpe6I/ITeJ'IeM, J'I/‘l, B Yac HauOOJIbIIIe-

ro BOAONOTPEOIEHUs, TPUHUMAEMbIN 1O MPHIL.3;
U — xonudecTBO oTpeduteseit (kutemneil) B 31aHNN;

N — KOJTM4ecTBO BOJIOPa300PHBIX TPUOOPOB.

. . . h
MaxkcruManbHBIA CEKYHJIHBIN pacxo] ropsiueil Bojbl (] Ha KOHIIEBOM y4acTKe ceTu (Ha

MOJIBOJIKE K BOJOpa3z0opHOMY MpUOOpY) ClelyeT NMPUHUMATh AJs YMbIBAIbHHKA U MOWKU CO

cMmecutenaMu He MeHee 0,14 /¢, g BaHHEI co cMecuTelieM He MeHee 0,2 J1/c.
. . . h
MaxkcumanbHblii 4acoBOM pacxoj ropsuei Boael 0, M3/, CIIeJTyeT OMpEeIeNsiTh IO
bopmyie

qrr:r = 0’ 005q:,hrahr ! (13)

h .
rae {, p, — 9acoBOil pacxo/1 BOJIbI BOJOPA300PHBEIM PUOOPOM, JI/4, IPUHHMAE-



MBIA 1O TPHI. 2 (AJIS KWIBIX 3JaHUNA, 000PYZOBAaHHBIX BaHHAMH,

. h
YMBIBaJIbHUKAMHU U MOWKaMH, JOITyCKaeTCsa MpuHuMars (. = 200 1n/4);

O, — KOO QUIMEHT, OnpeIeNAeMblil COTIACHO NpPUIL. 4 B 3aBUCUMOCTH
OT MPOU3BEACHUS 00IIeT0 Yrciia mpuoopoB N, 00CITy)KMBaeMbIX MPO-
EKTUPYEMOU CUCTEMOM, Ha BEPOSITHOCTD MX HUCIIOJIb30BAHUS F’hr :
KOTOpas ONpenensieTcs mo popmyie

h

_ 3600P g

h
qo,hr

P, (1.4)

r

o o o h
MakcuManbHBIH 9acoBOM pacxoa ropsAa4enu BOAbI th HCIIOJIB3YIOT B MOCICAYIOIINX

pacueTax Ipu OIpPCACICHUU HOBerHOCTeﬁ HarpeBa BO,HOHO,Z[OFpeBaTCHeﬁ 3aKPLIThIX CHCTCM

TOPSIYETO BOJAOCHAOKCHUSI.
. . h 3
Cpennnii yacoBoii pacxon (1, M™/4, 3a nepuoj (CyTKH) HaMOOIBLIEr0 BOAONOTPEOICHUS
T, gyac, onpenensiercs mo Gopmyie

h q:U

4 = ToooT

(1.5)

h o
rac qn — HOpMa pacxoaa ropssucu BoJbl, JI, OTHUM HOTpe6I/ITeJ'IeM B CYyT-
KU HauOOJIBIIIETO BO,[[OHOTpe6JIeHI/IH, npuHuMacMasd 10 Ipuil. 3;

U — xommuectBo norpedureneii (kurenei).

o o h
CpeI[HI/II/I JaCoOBOM pacxoa BOJAbI 3a CYTKH HaMOOJIBIIIETO BOI[OHOTpe6J'IeHI/I${ qT

UCIOJB3YyeTCsl Ul MOCHEIYIOIUX PAacyeToB 10 MOAOOPY CUETYMKA BOJBI, NPU  ONpPEAEICHUN
€MKOCTH 0aKa-aKKyMyJIITOpa U APYTUX pacyeToB.

h

o o 3
CpeI[HI/II/I YaCoOBOM pacxod BOAbI 3a CpCIHUC CYTKU qu, M /‘-I, OIIPEACIIACTCA 110

bopmyne

h q:,m U

%em = 10007

(1.6)

h .
rae (], — Pacxox ropsiaei BOABL, JI/CYT, OXHUM MOTPEOUTENEM B CPEIHNUE CYT-

KU, TPUHUMAEMBbIH 10 npuil. 3.



CpenHuii yacoBOH pacxoi BOJbl B CPEIHHUE CYTKU HCIIOJIb3YETCS IPU BBIIOJIHEHUU

TCXHUKO-O9KOHOMHWYCCKUX U KOMMCPYCCKUX paCyYCTOB.

HJ’I?I KHIIBIX 3I[aHPII>i KBapTUPHOI'O THIIA, O60py,I[OBaHHBIX YMbIBAJIbHUKAMMU, MOﬁKaMH,

AylliaMi HJIM BaHHAMH, HOPMbI pacXo/Ja BOIbI HOTpe6I/ITCJ'I$IMI/I MOI'yT OBITh IIPHUHATHI 110 Ta0JI.

1.1.

Hopmul pacxooa 600vl so0onompedbumensmu

Tadonuma 1.1

Pacxon Bonbl

Bogonorpeburenu q: , qt:‘r . q: b o qz : q:’m ,
n/c n/4 n/4 n/cyt | a/cyr
1. XKunbie nomMma 0o6oOpyOBaHHBIE
YMBIBAIbHUKAMH, MOWKAMH | 0,14 7,9 60 100 85
JTyIIaMu
To xe ¢ cuasynMu BaHHAMU 0,2 9,2 200 110 90
To ke ¢ BaHHaMHU JUIMHOU
0,2 10 200 120 105
1 500-1 700 Mmm
2. JKwible nomMa KBapTUPHOTO
THIA BBICOTOI CBEIIIE 12 »sTa)kei
0,2 10,9 200 130 115
U TIOBBIIICHHBIMU TPEOOBAHUSIMU
K UX 0JaroycTponcTBy

1.3. OITPEJEJIEHUE PACYETHBIX TEITJIOBBIX ITOTOKOB

HA HYX/bI 'OPAYETI'O BOJOCHABXEHNA

. . h
Cpe/iHEYacoBON TEIUIOBOM MOTOK 3a CyTKHM Hambombiiero BomonorpeGnenus Q. , kBT,

ompenenseTcs mo GgopMmye

Q

CpenneyacoBol TEIUIOBOM ITOTOK 3a CPEIHUE CYTKH, Q

bopmyie

1,16q" (55-t°) + Q™.

h

T,m >

(1.7)

kBT, onpenenserca mno



Q. =116q",.(55-t°)+Q". (1.8)

MakcuManbHBIM TENJIOBOM IIOTOK B TEYEHHE Yaca MaKCUMAaJIbHOI'O TEIJIOBOI'O

OTpeOJICHUS Qﬁr , KBT, onpenensercs mo ¢popmyie
Q. =1,16q, (55-1°) +Q", (1.9)

C o
e U — remneparypa xomnoxuoii Bogs, °C, B cet BoonpoBoia; mpu 0TCyTCT-

BUU JJAHHBIX €€ ClIeJIyeT IPUHUMATh PaBHOU 5 °C:

ht
Q — TCILIOIIOTCpHU prﬁOHpOBOI[aMI/I CUCTCMBI I'OpA4YCTO BO,I[OCHa6)KeHI/I$I,

kBT.

Mertonuka onpenenenus TeIUIOBbIX OTeph NpuBeaeHa Ha ¢. 24. [Ipu npeaBapuTeabHbIX

ht t
pacdyeTax BCINYKMHA Q MOJKET OBITh OIIpEACIICHA B AOJIAX K OT CpCAHCHYACOBOI'O pacxoaa

QTh 1o popmyiie
Q" =K'Q". (1.10)

t
JIns npuOIMKEHHBIX PacyeToB TEIIIOBBIX MOTEph BennmuMHa kodd@uuuenta K- B

3aBHCUMOCTH OT Tuma cuctemsl I BC u cTenenu HU30JIAIIMU CTOAKOB MOXET OLITH IpuHATa 110

Tadi. 1.2.



Tadonuuma 1.2

t
3navenus K 6 3asucumocmu onm muna CUCmembsvl copAa4deco

6o0ocnabxcenusi (I'BC) u cmenenu uzonayuu cmoskos

t
Bunauenus K

Tumn cuctemsl ropsiyero IIpn HanM4MUK HapyKHBIX be3 HapyKHBIX
BOJIOCHA0XKCHHS pacIpenenuTeIbHbIX CeTed | paclpeneIUTEIbHbBIX
I'BC ot LITII cereit 'BC

bes MOJIOTEHLIECYIIUTENIEH c

0,15 0,1
M30JIMPOBAaHHBIMU CTOSIKAMU
C IIOJIOTEHLIECYILUTEN MU "

0,25 0,2
W30JIMPOBAaHHBIMU CTOSIKAMHU
C MOJIOTEHLIECYLLIUTENISIMU u

0,35 0,3

HCHU3O0JIMPOBAHHBIMU CTOAKAMH

[Ipu OTCYyTCTBMM HNaHHBIX O KOJMYECTBE M XapaKTEPHCTUKE BOJOPA30OPHBIX MPHUOOPOB
. . h .
MaKCHMAIIbHBIA TemIoBol motok Q. [UIst KMIIbIX paiioHoB KomycKaercest (I IpUOIMKEHHBIX

pacyeToB) ONpeNeNsITh Mo popmyine

Q=K. Q" (1.12)

rae Ky — K03 GuIueHT 4acoBOi HEPaBHOMEPHOCTH BOJIONOTPEOICHMS, TPUHU-
MaeMmblIii o Tabiu. 1.3.
Tabnauma 1.3

Kospppuyuenm uacosoii nepasnomeprocmu 6ooonompeonerus Ky

YuclIeHHOCTD 150 250 350 500 700 1000 1500 2 000
)kureneit U
Koadpurment 5,15 4,5 4,1 3,75 3,5 3,27 3,09 2,97
YacoBOM
HEPaBHOMEPHOCTH
K,

OxoHuanue Ta 6 1. 1.3

YKCIIEHHOCTh ‘ 2 500 ‘ 3000 ‘ 4000 ‘ 5000 ‘ 6 000 ‘ 7 500 ‘ 10 000 ‘ 20 000

sxureneit U




Koadduruent 2,9 2,85 2,78 2,74 2,7 2,65 2,6 2,4
4acOBOU
HEpaBHOMEPHOCTHU
K,y
Ilpumeuanue. JIns cuctem TopsyYero BOJOCHAOKEHUS, OOCITYKMBAIOLIUX OJHOBPEMEHHO

KWIbIEe ¥ OOIICCTBCHHBIE 3[aHUs, KOXPQPUIMEHT YacOBOW HEPABHOMEPHOCTH CIIEAYyeT

MIPUHUMATH 110 CyMME YHCJICHHOCTH JKUTENIeH B )KWIbIX 31aHusax U ¢ koaddummentom 1,2.

1.4. FI/I[[PABHI/I‘{ECISI/II\/JI PACYHET TPYLOITPOBOAOB
I[TOAAIOIIEN CETU CUCTEMBI I'BC

[Tocne pa3pa®OTKM BHYTPHIOMOBOW CXEeMbI TPYOOIPOBOIOB U TPACCUPOBKH HAPYKHOM
CETH COCTaBJIsieTcs pacueTHas cxema cucremsbl ' BC, Bkitouaroniasi akCOHOMETPUUYECKYIO CXEMY
BHYTPUIOMOBOM CETH U OJHOJMHEWHYIO CXEMY KBapTalbHBIX TPyOOmpoBO/OB. BriOupaercs
rJIaBHas BETBb CHCTEMbl KaK HamOoJjiee MPOTSHKEHHas W 3arpy’keHHas (0T BBOAA XOJIOJHOTO
BogompoBoaa B IITII mo mameHero BomopazbopHoro nmpudopa, Haubosee ygaieHHoro ot L[TII
3nanusi). Ha pacueTHol cxeme HyMepyrOTCs y4acTKH (HauMHasi OT BOJOpa30opHOro mpudopa u
no UTII), mpocraBnsitoTcs UIMHBI Y4acTKOB ¢ oOkpyrieHueM a0 0,1 M, MakcumalbHbIE
CCKYHAHBIC PaCX0odbl BOABI B JIMTPAxX B CCKYHIY.

o o o h,cir o
PacueTHbIi CCKYHIHBIN pacXxod ropAa4€n BOJbI q , a/ C, Ha y4aCTKax IMOJAarMICH CCTHU

IIpU T'UAPABIIMICCKOM PACUCTE CICAYET COIJIACHO [1] OonpeacyIATh € YUCTOM HUPKYIISIHHUOHHOT'O

pacxona o gpopmyne

q"" = q" 1+ Kg), (1.12)

rae qh — CeKYH/IHBIH pacxoj] Ha yJacTke, Ji/c, onpeaensemblii no gpopmyse (1.1);

K., — K09 duument, npuHNMaeMblii /Ul BOIOMOAOrPeBATENei 1 HAYaTbHBIX

Y4aCTKOB CUCTCMBI 10 IICPBOT'O B0)10pa360pH0ro CTOdKa M0 IMpPUJL. 14, A1 OCTAaJIbHBIX

Y4aCTKOB CCTH pPaBHBIM HYIIIO.
cir
HOCKOJ‘ILKy BCJIMYHMHBI NUPKYIAHMOHHBIX pacXod0B q (OHpelleJ'ISIeMI)Ie BIIOCJICACTBUU

Ha OCHOBAaHHHU TCIJIOBBIX MOTCPhL MMOAAOIITUMU pr60Hp0BOZ[aMI/I) MMpeaABapUTCIIbHO HCU3BCCTHEI,

FI/IIlpaBJ'II/I‘-ICCKI/Iﬁ pacucT MoJarIleil ceTn CJICAYCT BBIINIOJIHATH IO MAaKCUMAJIbHBIM CCKYHIHBIM

h o
pacxogamM q , HO C OrpaHM4YC€HHUEM JOIMYCKAaCMbIX CKOPOCTEH B CTOAKAX, PaCHIPCACINTCIbHBIX



TpyOompoBoaax, HapyKHbIX ceTsx 10 1,0—1,2 m/c. CKOpOCTh BOJABI B KBapPTUPHBIX Pa3BOAKAX

MOKET OBITH BBIIIE (JUAMETP PAa3BOJAKHU NpUHUMAETCs paBHbIM 15 mm). Ilocne onpenenenus
LMPKYJSIIMOHHBIX PAcX0/0B M BeMMYMHBl Kodppuumenta K HE06X0IMMO BBITONHUTE
MOBTOPHBIM THIpaBIUYECKUi pacueT ydactkoB cetu ot LTIl mo mepBoro Bomopaz6opHOro
crosika, ms kotopeix K He paBeH HYNIO M Ha KOTODBIX CIELYET yYHTHIBATH COTIIACHO
dopmyre (1.12) nupkynsuuoHHBIE pacxoabl. [Ipyu BBIMOJIHEHUH MOBTOPHOTO THUIPABINIECKOTO
pacuera CKOpOCTb ABMKEHHsSI BOABI B TPYOOIIPOBOJaX HE JOJDKHA MPEeBbIIaTh 3 M/C.

[lotepu Hamopa Ha ydacTKax TpPyOONpPOBOJOB 3aKPBITBIX CHCTEM TOpPSUEro

BOJIOCHA0>KEHUS CIIEIYET ONPEeNIATh C YIeTOM 3apacTaHus Tpyo mo popmymne

H=il(l+ K,), (1.13)

rac i— YACIBbHBIC TIOTEPU HAIIOpa, IPUHUMACMBIC 10 HOMOI'pPaMM€ UJIU Ta6J'II/II_IC IIpHIJI. 6;

| — mrHA yJacTka B M;
KI — KO3 PHUITUCHT, YYUTHIBAIOIIHMI IOTEPH HATOPA B MECTHBIX COMPOTHB-

JICHUAX, 3HAUCHUSA KOTOPOTIoO CICAYCT MPUHUMATD:
o 0,2 — I [OoJaromux MW OUPKYISMOUOHHBIX  pacOpeaACIUTCIIbHBIX
TpyOOTIPOBOIOB;
e 05 — mig TpyOOnmpoBOAOB B TpEIENax TEILIOBBIX ITYHKTOB, a TaKXKe
TpyOOIIPOBOIOB BOJOPA300PHBIX CTOSIKOB C TIOJIOTEHIIECYIITUTEISIMU;
e 01 — ama TpyOOmpPOBOJOB  BOAOPA30OPHBIX  CTOSKOB  Oe3

HOHOTGHHCCYHIHTGHCﬁ 1 ONUPKYISINHOHHBIX CTOSAKOB.

1.5. IOABOP CYHETYMUKA BO/IbI

B TemyioBBIX MyHKTax 3aKpBITBIX CHCTEM JJs ydyeTa MOTpeOJIeHUs BOJBI Ha HYMKJIbI
ropsSiYero BOJOCHA0KEHMSI CUETUYHMKH XOJIOHOM BOJbI CleAyeT yCTaHaBIMBaTh Ha
TpyOONpoBOJaxX, MOJAIOIIMX BOJONPOBOJHYIO BOAY K BOJONOJNOTpEBATENSIM. B  OTKPBITHIX
LHUPKYJISLIUOHHBIX CHCTEMaxX TOpSYero BOJOCHAOKEHHS KOJMYECTBO MOTPEOIEHHOW ropsyeit
BOZBI ONPENENSIETCA MO PAa3HOCTH INOKAa3aHUN CUYETUYMKOB IOpsSYEl BOJABI, YCTAaHOBJICHHBIX Ha

MOJIAIOIIEM M LIUPKYISIIMOHHOM TpyOomnpoBoax cucremsl [ BC.



JlnaMeTp yCJIOBHOTO MPOXOZa CYETYHKA CIEAYET BBIOMPATh MCXOS M3 CPEIHEYACOBOTO
h o
pacxoja BOJIbI 32 CyTKH Haubonbmero sogonorpednenus J, (cm. popmyiy (1.5)) , koTopslii He

JTOJDKEH TIPEBBIIIATH OJIMKAWIIINAKA 110 BETUYMHE SKCIUTyaTalldOHHBIN, IPUHUMAEMbIN 110 TPHWJL. 5.

CyeTynk C OPUHATBIM JAMAMETPOM YCIOBHOTO MpOXOJa HAIJIEKUT NPOBEPUTH Ha
h
BeJIMYMHY [OTepb Hamopa /7, mpu mpomycke MakCHMAIbHOrO CEKyHIHOro pacxoga (| B

CUCTCMEC, ITPHU KOTOPOM IMOTCPHU HAIlOPA HEC JOJIKHBI IIPEBBIIIATL B KPbUILYATBIX CUCTYHUKAX 5 M, B

TYpOMHHBIX 2,5 M.

h
[Torepu Hanopa B cuertunkax H_ , M, npu pacueTHoM ceKyHAHOM pacxoje Boasl (],

cy”?

J1/C, CIeAYeT ONpPeNesaTh Mo (opMyIie
H., =s(q") (1.14)

rac S— THApPaBINYCCKOC COMMPOTUBIICHUC CHCTUMKA, IPUHUMACMOC 110 IIPHUJIL. 5.
HpI/I 3HAa4YCHUU ch , IPCBLIIAIOIIEM OOIIYCTUMBIC 3HAUCHUA, CIICAYCT IIPUHATH CHCTUUK

¢ OOJIBILIMM IMAMETPOM YCIOBHOIO ITPOXO/Ia.

1.6. OIIPEJEJIEHUE TEIUIOIIOTEPHb U LWPKVYJIALIMOHHBIX PACXOJIOB B
IoAAIOINX TPYBOIIPOBOJAX CHUCTEMBI I'BC

o o cir
[upkynaunoHHbIM pacxol ropsiueil Boasl B cucteme (° , j1/c, crieayeT onpenensiTs 1o
dhopmyne

ht
q" = ﬁ%’ (1.15)

ht
rae ZQ — CyMMapHbI€ TEIJIONOTEPH MOIAIOIIUMH TPYOOTTPOBOIAMHU CHUCTE -

mbl I'BC, xBrT;
At — pa3HOCTBH TEMIEPATYp B MOJAIOIIUX TPYOOIIPOBOJAX CHCTEMBI OT BO-
JonoforpeBaTens 10 Hanbonee yaaneHHoi BogopaszoopHoii Toukn, °C;

f — k0> HUIMEHT pasperyTMpOBKU IUPKYISAIHN.



I[HSI CHUCTEMbI C IIECPEMCHHBIM COIPOTHUBICHUEM HUPKYIALHOHHBIX CTOAKOB BCIMYHUHY
cir
g~ cuenyer OmpeAessATh MO MOJAOLIMM TPyOOIIPOBOAAM U BOAOPA30OPHBIM CTOSIKAM IIPU At =

10 °C u f = 1; npu 0MHAKOBOM CONPOTUBJIEHUH CEKIIMOHHBIX y3JI0B HJIM CTOSKOB BEJHYHHY

" cneayer onpenensTh o BogopasGopHbiM crosikam pu Af =85 °C u £ =13.

q

h
Tennonorepu yuactkom Tpy6onposoaa Q tCJIeIIyeT oTpeneniTh no popmyse

Q" =ql, (1.16)

rae (- remnonorepu Ha 1 M TpybonpoBoaa, Br/m;

| — quHa ygyacTka TpyOONnpoBoaa, M.

JlinHa BOAOPa30OpPHOro 3TaXKECTOsIKAa JOJDKHA BKJIKOYATh JUIMHY MOJOTEHLIECYILIUTEINS.
JlonyckaeTcsi mpu pacyere TEeIUIONOTEPh YYaCTKOB BOJOPA30OpPHBIX CTOSIKOB TEIUIONOTEPH
Ka)XJI0TO MOJIOTEHLECYIIUTENS IPUHUMATh PABHBIMU 100-150 BT, HO 1ipu 3TOM €ro aJinHa
JIOJDKHA OBITh MCKIIIOYEHA W3 JUIMHBI 3TAXECTOsAKa. 3HaueHHsl ( B 3aBUCHUMOCTH OT YCJIOBUH
IIPOKJIAJIKU TPUBEJCHBI B npui. 7. Ilpumep pacuera TemaonoTepb U LUUPKYJISALHUOHHBIX
pacxoJ1oB MpUBEJIEH Ha C. 53.

1.7. TUAPABJIMUYECKUI PACUET LIUPKYJISLIMOHHOI'O KOJIbLIA
CUCTEMBIT'BC

PacueTHOE HUPKYISILIMOHHOE KOJIBIO 3aKpbITol cuctembl ' BC cocToUT U3 IByX yacTei:
nojarouiero Tpyoomnposoja ot Bogonogorpesaresneit L{TII 1o Touky moaKIIIOYSHUS K
BO/I0pa300pHOMY CTOSIKY KBapTUPHOH pa3BoJIKM K HanboJiee y1aleHHOMY BOJJOpa300pHOMY
npubOpy M LUPKYISIMOHHOTO TPYOOIIPOBO/IAa OT YKa3aHHOW TOUYKH JI0 BOAOIOOrpeBaTeNneit
IITII.

JlnameTppl HUPKYIALUOHHBIX TPYOOIIPOBOIOB MPUHUMAIOT U3 pacyeTa MpoIrycKa
HalJCHHBIX paHee HUPKYJALHUOHHBIX PACXOA0B € YIETOM AOMYCKAEMBIX
CKOPOCTEW IPH BBIITOJIHEHUH CIIEIYIOIUX YCIOBUI:

a) TOTEpH JIaBJICHUS NPU TPeOyeMbIX HUPKYISIMOHHBIX pacxo/aX Kak B MOAAIOIIHX,
TaKk ¥ B IUPKYISIIIMOHHBIX TPyOONpoBOax OT BOJOMNOJOrpeBaresneil 1o Hanboee
yIaJeHHBIX BOAOPa300pPHBIX MPUOOPOB B Ka)JOW BETBH CHUCTEMbI HE JOJIKHBI
OTJIIMYATBCS JUIs Pa3HbIX BeTBel Oosee uem Ha 10 %;

0) cymMMapHble TOTEpU JaBJIEHUS B MOJNAIOMIMX M UUPKYIALUOHHBIX CTOSKAX

CCKOMOHHBIX Y3JI0B MCXKAY TOYKAMH NPUCOCANHCHHUA UX K paClpCaACIUTCIBHOMY



nojalomemMy M CcOOpPHOMY MHPKYISIIHOHHOMY TpyOOIpOBOJaM HE JOJIKHBI
oTan4arscsa 6oiee uem Ha 10 %;

B) IOTEPHU [aBJICHHUS B CEKIMOHHBIX Yy3jJaX IPU PaCYCTHOM IHUPKYISAITHOHHOM
pacxoze aoskHbl coctaBisaTh 0,03—0,06 MITa.

VBSI3Ky MOTEph JABJICHHUS MEXKIY pPa3jIUYHbIMU BETBSIMH CHCTEMbI, a TaKXKe MEXIy
CEKIIMOHHBIMU y3JIaMH 3JIaHUS CJIEJyeT BBIOJHATH IyTEM COOTBETCTBYIOIIETO IM0a00pa
JTUAMETPOB IUPKYJSIITUOHHBIX TPYyOONPOBOJOB, a NMPH HEBO3MOXXHOCTU YBS3KH JAHAMETpPaMu
clenyeT mpeaycMaTpuBaTh YCTAaHOBKY JPOCCEIBHBIX JuadparM Ha HUPKYJSIITUOHHOM

TpybompoBoze. [luamerp nuadpparmel He cienyeT npuHuMarh MeHee 10 mwm. [Iuamerp

oTBepcTHii perynupyromux auadparm d > MM, DEKOMEHJIYETCs ONPEENSTh 10 hopmyIie

d =20

pis

(1.17)

q
0,0316,/H_, +3500‘|42

rae  (— pacxoj BoJbI uepes nuadparmy, Ji/c;

Hep — N30BITOYHBIN HaIlop, KOTOPbIX CIICAYCT ITIOTraCUTh I[I/Ia(l)paFMOI/I, M,

d — BHyTpeHHHil [uameTp TpyOOIIpOBOIa, MM.
bonee TouHO yBA3KY IOTEPH HAIIOPA MOYKHO BBIIIOJHUTH MPU  yCTa-

HOBKE BMeECTO Auadparm OalaHCUPOBOUYHBIX KJIAIIAHOB.

1.8. PEKOMEHJALIUN TIO IMTPOEKTHUPOBAHUWIO
CEKIIMOHHBLIX BOJOPA3BOPHBIX Y3JIOB

CTosikH, 3aKOJBIIOBAaHHBIE B CEKLIMOHHBINA y3€l, MOTYT NPOEKTUPOBATHCS C TIEPEMEHHBIMU
WM OJIMHAKOBBIMH JaMETpaMH 1o Bcell ux JuimHe. Bo BTopom ciyyae quamerp Bogopa300pHOro
CTOSIKa ONpeeNsieTcsa MpU CyMMapHOM PacyeTHOM pacXo/ie BOJAbI B CTOSIKE ¢ KO3 PUIIMEHTOM
0,7 u ckopoctu He Ooznee 1,5 m/c. [lmamerpbl TpyOONpPOBOJOB KOJIBLYIOIIUX MEPEMBIUEK
JIOMYCKAeTCs TMPUHUMATh PABHBIMU HAWOOJBIIEMY IHAMETPY BOAOPa300pHOTO CTOSIKA CEK-
LIMOHHOT'O Yy3J1a.

Jns  ynpomerus pabOThl MO  MPOEKTUPOBAHHIO  CEKLUMOHHBIX  Y3JIOB  TOpPSYEro
BOJIOCHA0)KEHUS )KUITBIX 3[JaHUN BBICOTOM JI0 MSITH 3TaXkel U Oosiee BEIOOp TUaMeTpoB TPyOOIpo-

BOJOB AOIMYCKACTCA MPECABAPUTCIIBHO IMPOU3BOAUTH IO Tabma. 1.4.



[Tocne BbIOOpa cXxeMbl BHYTPHIOMOBOW CHCTEMBI U JUAMETPOB BOJOPA30OPHBIX CTOSKOB
MOAKIIOYAOIIMX YYaCTKOB M KOJIBLYIOIIMX II€PEMBIYEK OIPEINCISIIOTCS TEIUIONOTEPU  TPY-

OompoBosaMu y3a M TpeOyeMbll LUPKYISIMUOHHBIA pacxon.  L{upkyisiuoHHBIN pacxon

o cir
ropstueit Boawl B cucteme ( , ii/c, cneayet onpenensts o popmyne (1.15)

cir :ﬂZQ

q 4,24t

cir
HpI/I OIMHAKOBOM COITPOTUBJIICHMU CCKUOHWOHHBIX Y3JI0B HWJIN CTOSAKOB BCIMYUHY q

CIIETyeT OMPEENATh Mo Bonopa30opHbM cTosikaM npu At =85 °C u f =1,3.

TpeOyemblii TUPKYISAIUOHHBIA PAcXoJl CEKIIMOHHOTO Y3Ja pPacHpeeisieTcss PaBHBIMH
JOJISIMU TI0 BCEM BOJIOPa30OpHBIM CTOSIKAM Yy3ja HE3aBUCUMO OT HMX JIHAMETPOB M MeECTa
pacnonoxenus. [Ipu 3TUX pacxogax ONPENENSIOTCS CyMMapHbIE IIOTEpPU HAmopa uepes
KOKIBIA BOJOPA30OpPHBIA CTOSK OT TOYKH (TOYEK) MPUCOCTUHCHUS CEKIIMOHHOTO Y3lia K
MOJIAFONICH MarvCTPaM JO TOYKHU MPUCOCTUHEHUS MUPKYISIIMOHHOTO CTOSKA K KOJIBITYFOIICH
nepembiuke. [loydeHHbIE MOTEpH HAmopa MO Pa3IMYHBIM CTOSKaM Y3ja OTIHYAOTCS IO
BEJIMYMHE, HO TIOCIIE ONpENeNICHHUsS CPeIHEH apru(METUUECKOW BEIWYHMHBI TOJIYYaeM IOTEPH
Haropa ITO/Ial0IIeH YacTH CEKIIMOHHOTO y37a. 3Has MOTEpU HAmopa B IOJAIOIIEH JacTH y3iia,
MO>KHO TIOJIOMPATh MUPKYJSIIIUOHHBIN CTOSIK. J[naMeTp NMUPKYISIITUOHHOTO CTOSIKA M0 I0UpaeTCs
13 YCJIOBUS TallleHUs B HEM MPU TpeOyeMoM HHPKYISIUOHHOM pacxojie rnepenaja AaBlIeHus
0,03-0,06 MI1a.

Taonumna 1.4

Pexomenodyemvie ouamempor mpyb6onpo8o006 cekyuoHHbIX Y3108

Mecto npokiagku TpyoonpoBoa Huametp, Mm

1. Bogopa30opHble CTOSIKM B CAHUTAPHO-TEXHUIECKUX KaOMHAX 20
WJIM MOHTUPYEMBIE POCCHITIBIO B 3/IaHUSIX BBICOTOM /10 5 ATaxKkei
ATa)XKe BKIKOYUTEIIHHO

2. To xke, B 3JaHUAX BBICOTOM 0oJiee 5 3aTaxken 25
3. JlonmoaHUTENbHBIC CTOSKH, TPOKIIAIBIBAEMbIE B KyXHSX IS 20
[I0J1aYX BOJBI K MOMKAM

4. I'naBHbIE CTOSIKU FOPSAYEro BOJIOCHA0KEHUS MTPU BEPX HEH
pasBoJIKE:




a) B 3JIaHUSAX BBICOTOM 11014 3Takelt npu oOCTy)KUBAaHUH 50

y3i0M 10 70 KBapTup

0) To ke, 1o 110 kBapTHp 70

B) B 3aHUAX BBICOTOM 15—16 sTaxeit 80
5. Y4acTKH KOJIBLYIOIIMX IIEPEMBIUEK:

a) LMPKYJISILIMOHHBIE BEPXHUE (MU HUXKHUE) 20

B 3JIaHUAX BBICOTOM 70 5 3Ta)kel BKIIFOYUTEIIBHO

0) TO e, CBBILIE 5 dTAXEH 25
6. [Toaxiroyaronye y4yacTKy MOJAIOIIUX TPYOOIPOBOAOB MPH
00CTy)KBaHUH:

a) OZHOT0 BOJIOPa300OpHOT0 CTOAKA TUAMETPOM 25 MM 25

0) ABYX BOJIOPA30OPHBIX CTOSKOB JUAMETpaMH 25 MM 32

B) Tpex U 00JIee CTOSIKOB UaMeTpamMu 25 MM 40

1.9. IOJISOP BOJIOTIO/IOT PEBATEJIEN

B TemnoBbIX myHKTax AJisi HarpeBa BOJONPOBOJHONM BOJABI CIEAYET NPUMEHSATH BOJISHBIC
TOPU30HTAJIbHBIE CEKLMOHHbIE KOXXYXOTpYOHbIE WM IIJIaCTUHYAaThle BoJoNojorpenarenu. B
KayecTBE KOXKYXOTPYOHBIX CEKIHMOHHBIX BOJOIOJOrpEBaTENIe PEKOMEHAYETCs IMPUMEHATh
BOJIO-BOJSIHBIE II0JIOIPEBATENN IO I'OCT 27590, cocrosiiiue H3 CEKIUI
KOXYXOTpYOHOTO THUIA ¢ OJIOKOM OMOPHBIX NEPErOPOJIOK JUIsl TETJIOHOCUTENS JaBiIeHUeM 1o 1,6
MIla u temneparypoii mo 150 °C. B kauecTBe NMIacTMHYATHIX PEKOMEHIYETCS HNPUMEHSATH
Bopononorpesarenn no 'OCT 15518, a Takke BomomojorpeBaTeslnd 3apyOekHBIX (upMm:
Anbda-JlaBans, CBEII, AVP, Ileretepm u np. i cucreM ropsiuero BOJOCHAOKEHUS
JIOTIYCKAEeTCsl IPUMEHATh EMKOCTHBIE BOJOIOIOTPEBATENN C OJHOBPEMEHHBIM HCIIOIb30BAaHUEM
UX B KaueCTBE OAKOB-aKKyMYJISTOPOB ropsyeii BOJIbI.

JUis BOIO-BOJSHBIX MOAOrPEBATENe clelyeT NPUHUMATh MPOTHUBOTOUYHYIO CXEMY
MOTOKOB  TeIJIOHOCUTENeH. B KOXyXOTpyOHBIX BOAONOJOIPEBATENsAX CHCTEM TOPSYEro
BOJIOCHA0)KEHUS Tperolas (cereBasi) BoJa JOJDKHA MOCTYHaTh B MEXTPYOHOE NMPOCTPaHCTBO,
HarpeBaeMas (BOJIOIPOBO/IHAs) BOJIa — B TPYOKH.

B mnacTtuHYaThIX TerI0OOMEHHMKAaxX HarpeBaeMasi BoJa JOJDKHA IPOXOJIUTH BJIOJIb
nepBoil W mocienHed TiacTuH. [ns cucteM ropsyero BOJOCHAOXKEHHS TOPU3OHTAJIbHbBIE

CCKIIMOHHBIC KO)KYXOTPY6HBIG BOAOIIOAOIPECBATCIIN  JOJIKHBL TNPUMCHATHCA C JIATYHHBIMU



pr6KaMI/I. I[JISI IUTACTUHYATEIX TEII00OMEHHUKOB AOJDKHBI TIPUMCHATHCA IIJIIACTHHBI U3
HEp KaBEIOILEH CTalu.
Cxema npucoerHEHHs BOJIONOAOTIpeBaTeNeld ropsyero BoJOCHa0XKEeHHsI BbIOUpaeTcs B

3aBUCUMOCTH OT COOTHOHICHHUA MAaKCHMAJIbHOI'O IMOTOKa TEIIJIOTBI Ha ropsa4ec BOI[OCHa6)KeHI/Ie

h
Qhr 1 MaKCUMAJIBHOT'O ITOTOKA TCIIJIOTHI HA OTOIIJICHUC

omax "

h
npu suavennsx Q. /Q_ _ >1,0 — oxnocrynenuaras napamnenshas cxema  (puc. 18.1

npui. 18);
npu smavennsx 0,4< Q7 /Q, _ <1,0 — nByxcrymenuarsie cmemannas (puc. 18.2,

18.3 mpun. 18) wim mocnenoBaTebHAS CXEMBL;

h
IIpU 3HAYCHUAX / 30,4 — OJHOCTVIICHYAaTas MHNPECABKIIFOUCHHAs CXEMa (IIPpHU
hr [¢)

max

3aKpbITOM 3a1BHKKe b) (puc. 18.4 mpui. 18).
v o h
MakcuManbHBIH TEIIOBON TOTOK Ha ropsuee BogocHaOxkenne Q. ompenensiercs mo

dopmyne (1.9). PacuerHbiii TEIIIOBOM NMOTOK HA HYXIbl OTOIICHHS MHKpOpaiioHa (KBapTaia)

Q_,., ompereisiercs o cieaylel Gpopmyire:

Qomax - qu’ (118)
o v 2.
rae A- 06u1a51 miom@anb XWJIbIX 3JaHUHU MUKPOpanuoHa, M ,
qo — YKPYIIHCHHBIN MMOKAa3aTCJIb MAKCUMAJIBHOI'O YaCOBOT'O pacxoaa TCIIO-

ThI Ha OTOIJICHHUE JKUIIBIX 3J]aHUM, Br/m? oO11ei momaau, KOTopbIn
ciemyeT mpuHUMaTh 1o Tabm. 1.5.
Taonumna 1.5

prynHeHHble nokasameiu MaxKkCumaibHo2c0 4dco6020 pacxoda menjionmbvl HAd omonJjeHue

o 2 o«
orcunvix 30anuti (_, Bm/m" obwerl niowaou

DTAKHOCTD PacuetHas TEMIICPATypPa HAPYKHOTI'O BO3yXa AJI MPOCKTUPOBAHUSA CUCTCM

KUITON OTOTUICHUS to , °C

3aCTPOMKM [ _g 10 | =15 | 20 | 25 | 30 | 35 | —40 | —45 | -50

1-2 145 152 159 166 173 177 180 187 194 200

34 74 80 86 91 97 101 103 109 116 123

5 u Oonee 65 67 70 73 81 87 87 95 100 102




Pacuer nmoBepxHOCTM HarpeBa BOJO-BOASHBIX IOAOTPEBATENEH ISl CUCTEM TOpPSAYErO
BOJOCHAOXKEHUSI TIPOU3BOAUTCS MIPH TEMIIEPATYype BOJBI B MOJAIOIIEM TPYyOOTIPOBOJIE TETLIOBOMA
CETH, COOTBETCTBYIOIIEH TOYKe M3J0Ma Trpaduka TemrepaTypbl BOAbI WM MPU MHUHHUMAIbHOM
TeMIlepaType BOJbI, €CIM OTCYTCTBYeT HW3JIOM rpaduka TemrmepaTyp. YCTaHOBKa
BOZIOTIOIOTpeBaTelel ropsuero BogocHaoxkenus B LITIT npenqycMarpuBaeTcs B 1Ba MapajiebHO
BKIJIFOUEHHBIX MOTOKA. [Ipu 3TOM BOJOMOAOTpEeBaTENH KaKI0T0 OTOKA TOJKHBI 00ecieunuTsh S50
% TpeGyeMOoro pacyeTHOI0 TEIIOBOT0 MOTOKA Ha ropsiuee BOJAOCHAOKEHHE.

TexHnueckue XapakTepUCTUKU BOJAONOAOTPEBATENECH U AJIEMEHTBl UX KOHCTPYKLUMM ISt
CUCTEM TOpsYero BOJOCHAOKEeHHS TpUBeAcHBI B [3], B mpui. 9, 10,

a TaKkKe B Kartajorax QupMm-mnpousBoautTeneid. IIpuMepsl TEIUIOBOTO W THIPABINYECCKOTO

pacyeToB pa3IMYHBIX THIIOB BOJOMOJOTPEBaTeNeii MpuBeIeHbl B muTepatype [3, 5], a Takxke Ha

c. 59-77.

1.10. IIOJBOP HACOCOB

[Ipy 1OCTOSITHHOM WJIM NEPUOJUYECKOM HEJOCTATKE Halopa, a Takxke MpHu
HEO0OXOIMMOCTH TOJACPKAHUSI IPUHYIUTEIFHON HUPKYISIUHU, B IEHTPATU30BAaHHBIX CHCTEMaX
ropsiYero BOAOCHA0KEeHN He00X0IMMO MPEeAyCMaTpUBATh YCTPOWCTBO HACOCHBIX YCTAHOBOK.

B LTII ans cucteM ropsiyero BOJOCHAOXKEHHS MOTYT OBITh YCTAHOBIICHBI CIIEIYIOIINE
IPYINIBl  HACOCOB: TIOBBICUTENbHbIE (OCHOBHOW U pE3E€pBHBIN), LUPKYJIALUOHHBIE WU
LUPKYJIALNOHHO-TIOBBICUTEIbHBIE (OCHOBHOM M pe3epBHBIii). HazHaueHne HacocoB:

MOBBICUTENBHBIX — OOECIEUUTh PACUETHOE JAaBJICHHME ropsyeil BOJbI, MOCTYIMAOLEH K
MOTPEOUTEISIM TIPU HEAOCTATOYHOM JABJICHUU B TOPOJICKOM BOI0OIIpoBoie Ha BBojie B L[TII;

LIUPKYIALUOHHBIX — O0ECIIEYUTh MOCTOSHHYIO LUPKYIALUIO BOABI B CUCTEME IOpsiuero
BOJIOCHA0)KEHUS, YTOOBI MpPEJOTBPAaTUTh €€ OCThIBAHHUE MpPU OTCYTCTBUM Bojopa3bopa H,
COOTBETCTBEHHO, OecroJie3HbIl cinuB ocThiBIIed Bojabl. Ha puc. 1.8 u3o0paxensl rpaduk

HAMopoB U cxema 3akpbIToi cucTeMbl ' BC ¢ MOBBICUTENBHBIM M LIUPKYJISIIMOHHBIM HACOCAMMU.



cir
p

Puc. 1.8. T'padux HanopoB U cxema 3akpbIToi cructembl [ BC ¢ MOBBICUTEILHBIM U
UUPKYJIALMOHHBIM HACOCAMM:

1 — X0349iCTBEHHBIN OBLICUTEIbHBIN HacocC, 2— BOAOHArpeBarciib | CTYIICHHU,

3 — HUPKYJISAIUOHHBIA Hacoc; 4 — BojpoHarpeBatens |l ctynmenu; 5 — oOpaTHbIi Kiamnam;

CIr

tot
Hp — HAIop MMOBBICUTCIIBHOI'O HACOCA; H — Hallop HUPKYIISIIHOHHOT'O HACOCa

p

IIpy nmocraroyHOM JaBJICHWHM B TOPOACKOM BOJONPOBOJE HEOOXOAMMOCTH B
MOBBICUTEIBHOM HAacOCEe OTHA/AET.

[HupkynsunoHHBIE HACOCHI MPU HEIOCTATOYHOM JABJIEHUU B TOPOJCKOM BOJIOMPOBOJIE
MOTYT OBITh YCTAaHOBJEHBI IO LMPKYJISALHMOHHO-TIOBBICUTENBHOM cXeme (Ha NoJaroleM
TpyOONpoBOZie MEXIy NEpBOM W BTOPOH CTyHMEHSAMH BOJOMNOIOIrpeBaTess), 4YTO, Kpome
o0OecnieyeHns LUPKYJISALUU, MO3BOJSET YBEIMYUTh TaKXKE JaBJIEHHE B CHCTEME TOpSYEero
BOJOCHAOXXEHUsI TMpH BOJOpa300Ope, CHU3UTh MOIIHOCTh IOBBICHUTENIbHBIX HAcoCOB, a

CJIC€O10BAaTCIIBHO, )51 CYMMapHBIﬁ pacxonq



JJIEKTPOHEPIUM Ha MEpeKadky BOJbl. Takas cxema yCTaHOBKU LMPKYJALMOHHBIX HACOCOB Ha-

3BIBACTCS LIUPKYJSALIMOHHO-TIOBBICUTENBbHOM (puc. 1.9).

Puc. 1.9. T'paduk HamopoB u cxema 3akpbiToii cucteMbl [ BC ¢ mOBBICUTEIBHBIM U
LHUPKYJISIUOHHO-TTOBBICUTEIIbHBIM HACOCAMU:

1 — Xo3s1iicTBEHHBIN MOBBICUTENIBHBIN HACOC; 2 — BOJIOHArpeBarels | cryneny; 3—
LHUPKYJIAIMOHHO-TIOBBICUTENIbHBIN Hacoc; 4 — BojoHarpeBatens |l crynenu; 5 — oOparHblii

knanas;, H ;m—Hanop IIOBBICUTEJIBHOT'O HACOCA; Hg’c"— HaIop LUPKYIALHUOHHO-
MIOBBICUTEIBHOIO HACOCA

Hanmop  nupkyns1MoHHO-TIOBBICUTEIBHOIO HAacoca JOJDKEH ObITh paBeH Iepenany
JIABJICHUH MEX[y MOJAIONIMM U IMPKYJISILIUMOHHBIM TPYOOIPOBOIaMH CETH, HEOOXOAUMOMY ISt
CO3JIaHMsl HY)KHOM LMpKYJIALMHM B HEH W BKIIOYAIOIIEMy B ceOs MOTepu [JaBICHHUS B
nojaronie 1 NUPKYJIAIMOHHON YacTsaX cucTeMbl. llpu ymeHblleHun Bogopa3zdopa COKpaTsATCs
IIOTEPU JABJICHUSA B IMOJAOIIEH YacTH CHCTEMbl, HO 3HA4YWTEIBHO YBEIWYAaTCsI B
LIUPKYJISUOHHON YacTH, MOATOMY IpH TaKOM yCTaHOBKE Hacoca €ro Hamop Onmxke K
TpeOyeMoMy Haropy B TeueHHe Bcero pabdoyero BpeMeHH. IIpu 3TOM BO3MOXKHO MOJIOOpPOM
TpyOONpPOBOJIOB MOJAIOLIEH W HUPKYISIUOHHONW YacTel CHUCTeMbl NPHUBECTH H3MEHEHHE
(aKkTUYECKOT0 Halopa Hacoca B COOTBETCTBUE ¢ TpeOyeMbIM. [losBIeHNE N30BITOYHOTO HAMoOpa
B LUPKYJIALHUOHHOM pPEXKHME MOYKHO HCIIOIB30BaTh MU YMEHBIICHUS METAUIOEMKOCTH

CHUCTCMHEI.

Taxum O6p330M, NPpUMCHCHHUEC HUPKYIAIWMOHHO-IIOBBICUTCIIBHBIX HACOCOB ITO3BOJISACT HC

TOJIBKO YIIPOCTHUTH 3KCILTyaTaluO U YMEHBIIUTHL CTOUMOCTD 060py)1013aHI/151, HO W 3HAYUTCIBHO



COKpaTHTh pacxoJ] DJJEKTPOIHEpPruu. BaXHO HE TOJBKO O0O0ECHEeYUTh BO3MOXKHOCTh
MOJJCP)KAaHUs Pa3HBIX JABICHUHA B CHCTEMaxX XOJIOAHOTO M TOPSYEro BOJOCHAOXKEHUS, HO U
COKPATHTh PacXoj DJEKTPOSHEPruu OOIIeil MOBBICUTEIBHOW YCTAaHOBKOH (XO3SHCTBEHHBIMU
HAacOCaMM), YMEHBUIUTH IPOJOJDKUTEIBHOCTh €€ padoThl, MOBBICUTH HAACKHOCTD
pesepBupoBaHus. [Ipu 3TOM MMeeTcss B BUAY KaK 3aMeHa BBIIIEIIIErO U3 CTPOsl HAcoca, TaK
u obecrieueHre HOpMaTbHOM pabOTHI IPH CHIXKEHUH JABJICHHUS B TOPOICKOM BOJOIPOBOIC HUKE
IPETyCMOTPEHHOTO.
[IpenBapuTenbHblii  MOAOOP MapKd LUPKYJISIHMOHHO-TIOBBICUTEIBHOTO Hacoca B
3aBUCHUMOCTH OT KOJIMYECTBA KBAPTUP MOXKHO BBIMOIHUTH 10 Tab. 1.6.
Tabnuma 1.6

Hacocwt I'BC, npumensemvie npu yupKyasiyuoOHHO-NOGbLCUMENbHOU CXeMe

Yucio Mapka ITonmaua, M/a Harmop, M MorHocTh
KBapTHUp Hacoca 3JIEKTPOJBUTATENIS,
kBT
o 500 2K-6a 10-20-30 28-25-20 2,8
501-1000 3K-9a 25-35-45 24-22-19 4,5
1001-1900 4K-18a 50-70-90 20-18-14 7,0
1901-2600 4K-12 60-80-100 25-22-19 7,0
2601-3200 6K-12 110-160-200 22-20-17 14,0

B HCKOTOPBIX CJIydasAaX BO3MOXKCH OTKAa3 OT YCTAHOBKH IOBBLICUTCIIBHOI'O HAaCOCa IpH

YCJI0BUM, €ClIn III/IpKyJ'[ﬂIII/IOHHO-HOBBICI/ITCJII)Hblﬁ HacoC CMOXKCET



o0ecreynTs HEOOXOIUMBIE TMapaMeTphl Kak B pEXUME BOJOpa3dopa, Tak U B PEXUME
LUPKYJBSILUU ¢ 10CTaTOYHO BbIcOKUM KII/I.
B Hacrosmee Bpems Hambosee pacHpOCTPAHEHHOH SBISETCA MapajuiesbHas
ycTaHOBKa HacocoB. IIpu 3ToM omyckaroTcs pa3IuyHble PEeLICHUs:

1) Bce HAacCOChl HMMEIOT OJMHAKOBBIC TAPAMETPHI [0 PACXOJY M HAMOPY, MoJa4a KaKI0ro
Hacoca MpU ITOM MOXET OBITh paBHAa PacYeTHOMY pacxXxoqy BOJABI B 0OOCIY>KMBaEMBIX
cUCTeMax JIMOO YacTH 3TOTO pacxojia (B 3aBUCHUMOCTH OT YHCJIa OJTHOBPEMEHHO paboTaromux
HacoOCOB);

2) oTHeNbHBIC MApaJUICIbHO  YCTAHOBICHHBIC HACOCHI MJIM TPYIIBI HACOCOB CO3/AI0T
pazIUyHBIE HAMOPBI; HENOCTATKOM  TAaKOTO  pEHICHUS  SBISETCS  HEBO3MOXKHOCTH
COBMECTHOM pabOThl BCEX HACOCOB, TAK KaK I'PyIIa HAacOCOB, CO3/ArOMIasi MaJblii HAIop,
paboTaer BXOJIOCTYIO.

OKOHOMUYHOCTb PaboThl OOIIeH IOBBICUTENBHOM YCTAHOBKM JOCTUIAETCS
HaWJIy4IIUM OOpa3oM MpH W3MEHEHHWH B IIUPOKOM JHAIa30HE HAIopa, CO37aBacMOro
ycraHoBkoi.  Ilpu 3HaumTenbHOM pa3nmuyuu B TpeOyeMbIX Hamopax i pEeKUMOB
BO/I0pa300pa U peKMMOB LIUPKYJSALUN MOKET OBITh IPUMEHEHa n300paxeHHas Ha puc 1.10
KOMOMHUPOBaHHas (C BO3MOXHOCTBIO NMapajlIeIbHONW M MOCIEA0BaTEeNIbHOM padoThl) cxema

BKJIIFOUYCHHA HACOCOB.

B ceTe
-

Puc. 1.10. TpyOonpoBoaHas 00Bs3ka TP KOMOWHHUPOBAHHOM CXEME ITOBBI-
CUTEJIbHON HACOCHOW YCTAHOBKHU:
1, 2, 3—mnacocsr;, 4,5, 6, 7, 8 — oOpaTHBIE KITalTaHbI
B moBBICHTENBHBIX YCTaHOBKAX 00JIee SKOHOMUYHO TIOCIIEIOBATEIBHOE PACTIONOKECHHE

HAaCOCOB, IIOCKOJIbKY, BapbUpyd 4YHCIOM pa60Ta10m1/1x HaCcoOCOB, MOXHO B IIHUPOKUX

npeaciax n3MCHATh 06H_II/II>'I HaIrop yCTaHOBKH.



[Ipu mocnemoBaTenbHOM pPa3MEIIEHUH HACOCOB pe3epB IO Hamopy obecreumBaeTcs
pE3epBHBIM HACOCOM, BKJIIOYAaEMbIM BMECTO BBIIIEANIETO M3 CTpos paboduero Hacoca.
[IpermyniecTBOM MOCIENOBATEIbHON YCTAaHOBKHU SIBJISIETCS BO3MOXKHOCTH HCIOJB30BaHUS
HU3KOHAMOPHBIX HACOCOB, CO3JAIONIMX MEHBIIMA IIyM M O0OJaJarolMX 3HAYUTEIHHO
OonpmuM  MoTopecypcoM. Kpome Toro, 3ta cxema (puc. 1.10) mo3Bosnser 3agaBath I00yi0
MOCJIEI0OBATEIbHOCTh BKJIIOUEHUSI U BBIKJIIOYEHHS HacocoB. [lpu manHOM cxeme coenu-
HeHus Jr00ast mapa HacCOCOB MOXKET OBITh paboueil u 1000l Hacoc pe3epBHBIM. Hammyurmmm
JUIsL SKCIUTyaTalluu SIBIISETCS TNepuoanyeckas (He pexe OJHOro pa3a B HEJEN0) CMeHa
(GYHKIMHA, BBIMOMHSAEMBIX HacocamMH. Hampumep, pe3epBHBIM  HAcOCOM MOTYT OBITh BCE
HACOCHBIE arperarbl MO0YepeHO, MPU 3TOM OyIyT MEHSTHCS W HACOCHI, BBITIOJNHSIONINE
byHKIIUN | crynmenn mnoxbema. Takoit mopsgok o00eCHeuuT pPaBHOMEPHYIO 3arpy3Ky
HAaCOCHOTO 00OpYI0BaHUS M CBOEBPEMEHHOE MPOPHIAKTUIECKOE €ro 00CITyKUBaHHE.

[TosiBieHue Ha OTEUECTBEHHOM pPbIHKE HacocoB 3apyoexxHbix ¢upMm (WILO, DANFOSS u
JIPYTUX) C BO3MOXKHOCTBIO CTYINIEHYATOTO0 M YaCTOTHOTO PETYJIMPOBAHHS 4HCIa UX 00OpPOTOB U,
COOTBETCTBEHHO, MOJIaY M HAIopa, MPUMEHEHHE CXEM aBTOMATHU3AllMM HACOCOB CYIIIECTBEHHO
O0JIeryaroT pelleHue 3aJaud [0 O0eCHeUeHHI0 SKOHOMHUYHBIX PEKHUMOB PaOOTHI HACOCHBIX
YCTaHOBOK.

[IpeaBapuTenbHO, 7S ONPEACIICHUS] CXEMbl YCTAaHOBKH IHMPKYJSIIMOHHOTO Hacoca,

HEO0OXOJIMMO CpPaBHUTh BEIMYMHY T'apaHTUPOBAHHOIO HAmopa TOpOACKOro BOJOMNPOBOJA Ha

Beoje B LTIl Hy ¢ BennmumHON TpeOyemoro Hamopa HTpe6 B PEXUME MaKCUMaJIbHOIO

o h,cir
Bonopa360pa IIPpHU IPOITYCKE paCYCTHOr'O pacxoJa ropsaicu BOIbI q .

Tpe6yeMbH71 HAlop B TOYKE MNPHUCOCAUHCHHA CUCTEMBI TOpAYCTO BOI[OCH8.6)KCHI/I$I K

TpyOOINPOBOY, TOJAOIIEMY XOJOIHYIO BOJLY H M, CIIeyeT ONpenesaTh o hopMylie

Tpeb. >
HTpe6: HF60M+ZHl,t0t+Hf+HC‘-I+HH’ (119)
rae HreOM — I'€OMETPUYCCKas BbICOTA ITOJa491 BOJbI OT YPOBHA BBOJa BOJOIIPO-

Boja B L{TII (mona L[TII) no HanGosiee BHICOKO pacIOI0KEHHOTO

CaHUTAapHOTO NMpubdopa, M;
Z H Lot — CYMMa IIOTePh Haropa B TpyOOIPOBO/Iax TIIABHOM BETBH CHCTE-

Mbl oT L{TII g0 HanbGonee yaalieHHON TOYKHU TPyOOIIPOBOIA, M;

H; — cBoGoamsIii Harop, M, y JanbHero Bogopa3topHoro mpuGopa, KoTo-



pBIii clielyeT NPUHUMATD:
a) JUIsi MOEK U YMBIBAJbHUKOB CO CMECUTEIISIMU — 2 M;

0) UIs BAaHH M JIYIICH CO CMECUTEIISIMH — 3 M;

ch — TIOTEpH HaIopa B CUETYMKE XOJIOAHOM BOJIbI, M;

H 4 — TIOTEpH HAIopa JJIs HarpeBaeMOM BOJbI B BOJOIOI0IPEBATEIAX
IITIL, m.
Ilorepu Hamopa pans HarpeBaeMOM BOJbl B IUIACTUHYATBHIX BOJAOIOAOIpPEBATEINAX

oTpeaenstoTes mo Gopmyse

H,=0,1p5@33-0,08:, W, "X, (1.22)

rie @ — ko3 ULUCHT, yIUTHIBAIOIINI HAKUIIE0Opa30BaHHeE, IIPU OTCYTCTBUH
OIBITHBIX JAaHHBIX ClIeayeT NpuHuMare @ = 1,5-2,0;

b — xoadhunrenT, 3aBUCAIIHIA OT THTIA TUTACTUHBI, MOYKET OBITh MPUHSAT 110
Tab1. 9.2 npun. 9;

WH — CKOPOCTb HaneBaeMOﬁ BOJBbI ITPH IIPOXOKACHUU MAKCUMAJIbHOI'O

h,cir
CEeKyHJHOro pacxona (™ , M/c;
tch — cpejiHAs TeMIlepaTypa HarpeBaeMoii Bojisl B Bogonogorpesarene, °C;

X~ KOIMYEeCTBO XOJ0B HarpeBaeMou BOJBI.

Hanop nossicutensHoro Hacoca H p» M, OTPENIENseTCst Mo hopmyrie

H,=H, . -H,. (1.23)

3
[Tonaua nossicutensHoro Hacoca G o » M/4, ompezensiercs o popmysie

h,cir
G,=3,6q"". (1.24)

B ciyuae eciiu rapaHTHpOBaHHBIN HAMOp TOPOJACKOTr0 BoAonpoBoa Ha BBoAe B LITTI

CMOKCT KOMIICHCUPOBATL BCC IMMOTCPU HAIIOPA B CUCTEME IOpPAUCTO BO-I{OCHaG)KeHI/IH

(BbIMoONIHsAETCS ycnosue H e HTpe6 ), HE00XOAUMO MTPETYCMOTPETh YCTAHOBKY TOJIBKO

OUPKYIAIUOHHOI0 HAacoca 1o HHpKyﬂHHHOHHOf/'I CXEMCE.



IIpu ycTaHOBKE LUMPKYJISLUMOHHOIO HAacoca IO LMPKYJISALMOHHOW CXeME €ro mnojada

o cir
JOJKHA OBITh paBHA CyMMapHOMY LIMPKYJIIIUOHHOMY Pacxoly ropsdeil Boasl B cucreme (.

Hanop uupkyssinonsoro Hacoca H ;, cienyer onpenensts no caenyrowmeit gopmyse:
2

cir h
q- +xq irx i
———— | +H A H (1.25)

cir 1 B-116

Hcir = Hgir
q

cir cir
rie H " u H — norepu Hamopa cooTBETCTBEHHO MO MOAOIIAM U LIUPKYJIS-
i s

OTMOHHBIM TPY6OHpOBO,I[aM Hauboee IMMPOTAXKCHHOT'O KOJIb-

[[a CHCTEMBI FOPSYEro BOJOCHA0KEHHUS IIPH MPOITYCKE IUp-
cir
KYJIAIIMOHHOTO pacxoaa ( , m;

X — JIOJISI MAKCUMAITLHOTO BOJIOpa3bopa, mpuHUMaeMast Jiist
KBapTaJIbHBIX CHCTEM ropsiuero BojocHadxenus ot L[TTT
pasHnoii 0,3-0,5;

cir,x

llg-m — HOTCPH HAIIOPpa B BOAOMNOAOTPCBATCIIC BTOPOU CTYIICHM

IIpH IPOITYCKE CYMMBI PACX00B qCIr + th JJI OJHOTIO I10-

TOKa, M.

HpI/I HEAOCTAaTOYHOM HAIOp€ ropoJACKOTO0 BOAOIIPOBOAA IMPHU MHPOITYCKE MAaKCHUMAJIBHOI'O

h,cir
CEeKyHIHOro pacxoxa ( (BBIIIOJIHSIETCSL yCIIOBUE Hg< H ) cienyer npemycmarpuath

Tpeb
YCTAaHOBKY HIUPKYJIAIMUOHHO-IIOBBICUTCIIBHOTO HacoCa I10 HI/IpKy.]'IﬂIII/IOHHO'HOBBICHTGHBHOﬁ

cxeme. Ilomaua OUPKYJIIAIUOHHO-TIOBBICUTCIIBHOIO Hacoca G JOJIXKHa OBITH paBHa

p,cir

h,cir
MaKCUMAJIIbHOMY CEKYHIHOMY pacxonxy Boasl ( .

Hamop mupKyJIsSIMOHHO-OBBICHTENBHOTO Hacoca H_ . cremyer onpenensrs Taxxke mo

p,cir
dbopmyne (1.25). Ecam Hamop MNPUHATOTO MHUPKYISIIMOHHO-TIOBBICUTETLHOTO Hacoca He
KOMITCHCUPYET HEIOCTATOK HAamopa B CHUCTEME TOPSYEro BOJOCHAOKEHHWsS TPH BOJOpa3doope

HTpe6 - Hg , CJICAYCT NPECAYCMOTPECTh YCTAHOBKY JOINOJIHUTCIILHOTO MOBBICUTCIIBHOI'O HACcOCa

Ha TpyOOIIPOBOJIE XOJOJHOW BOJBI Tepes] BOAONOJOrpeBaTeNsiMu IepBoil ctyneHu. Hamop

JOIIOJITHUTCIIBHOT'O IMOBBICUTCIIBHOI'O HACoCa Hp , M, B IdHHOM CJIy4dac CJIICAYCT ONPCACIIATEL IO

bopmyne
H=H_ . -H -H

p Tp! g p.cir?

(1.26)



rne H

pcir Hanop DUPKYIAIUOHHO-IIOBBICUTCIIBHOI'O HACOCa, M.

Hozlaqa JOIIOJIHUTCIIBHOI'O ITOBBICUTCIBHOI'O (XO3HﬁCTBeHHOFO) Hacoca Gp JOJI’KHa

< h
OBITH paBHA PacYETHOMY pacxopay ropsiueil Boasl B cucreme (| 0e3 yuera HUPKYIALHOHHOIO

pacxona.

B ITII cnexyeTr npeaxycmMaTpuBaTh aBTOMATU3AIMIO0 HACOCHOTO 00opyaoBaHus. CXeMbl
aBTOMATHU3allMM U WX OMNMCaHHWE MpPHUBEICHbI B jauteparype [2, 4, 9]. B npwi. 8§ mnpuBeneHsl
OCHOBHBIE JAaHHBIE [0 HAcocaM, PEKOMEHAYEMBbIM MJii HCIOJIb30BAaHUS B KBapTalIbHBIX
CUCTeMax Topsiuero BogocHaOxeHUWs. TeXHWYecKue XapaKTepUCTHKH HACOCOB MHOCTPAHHOTO
MPOM3BOJICTBA, a TaKXe CPEACTB HX aBTOMaTH3alUU MPUBEJEHb B  Karajorax

COOTBETCTBYIOIIUX (PUPM-TIPOU3BOIUTEINCH.

1.11. PACYET U [IOABOP BAKOB-AKKYMYVJIATOPOB

Hannuune akkyMynupyromeld eMKOCTH IT03BOJIIET BBIPAaBHUBATh HEPABHOMEHOCTD
noTpeOICHNUs TOPSTYE BOJIBL, @ TAKXKE YMEHBIIATh TOBEPXHOCTh HArpeBa BOIOIIOAOTPEBATEICH.
baku-akkymynsaTopsl, ycranasinaemsle B LI TII kumnbix pailoHOB, JOJKHBI PACCUUTHIBATHCS
Ha BbIpaBHUBAaHUE CYTOYHOTO rpaduka pacxo/ia BOJbl 3a CyTKH HauOOJIbIIEro
Bojonorpedenus. [Ipu 3ToM BMeCTUMOCTh 0aKOB-aKKYMYJISITOPOB PEKOMEHAYETCS

MIPUHUMATh UCXO/IS U3 YCIOBHI pacueTa IpOU3BOJIUTEILHOCTH BOIONIOIOTpEBATENEH 1O
CpeIHEYacoBOMY TIOTPEOIeHHIO0 TEIIOTH Ha ropsdee BofgocHabxkenune QF .

Perynupyromuii 00beM eMKOCTH 6aKa-aKKyMyJIsaTopa Ipyu MOIIHOCTH
BOJIOHArpeBaressi, He 00eCeYNBaIOIIEer0 MAKCUMATHLHOTO YaCOBOTO MOTPEOIEHUS TEIIOTHI,
ompeaensieTcs mo hopmyie

T h
W = qﬂ—QTC , (1.27)
1,16(55-t°)
I7le @ — OTHOCUTENbHAsI BETUYMHA PETYIUPYIOLIEro o0bema, onpeaenseMas
B COOTBETCTBHUU C TpeOoBaHusAMH [1];
T — pacuerHslii mepuon padotel cucteMsl ' BC B TeueHme CyTOK, . [Ipu
pPaBHOMEPHOW U HEMPEPBHIBHON paboTe BOJOHATPEBATEINS B TECUCHHE

CYTOK BEJIMUMHA (0 MOXKET OBbITh OIpeiesieHa 1o Gpopmyiie



Ki
htsp —fwr —
Khr )Kmfl + (

ht
Khr

htsp __
Khr 1) Km .

P =1- Ko + (Kl -1 —

(1.28)

Koodduiment yacosoii HepaBHOMepHOCTH Terutonotpebnenns K!' B mepuon

(cyTKH, CMEHA) MAaKCUMaJIBHOTO MOTPEOJICHUS TOPSYCH BOABI CIIEyeT BEIYUCIATH IO (hopMyIie

h
KM= 811 : (1.29)

KoaddurmeHnT yacoBoii HEPaBHOMEPHOCTH TOJAYX TETUIOTHI ISt HYX/T

ropsiaero BopocHaGkenus K B mepuon (CyTku, cMeHa) MAKCMMATBHOTO HOTPEOIEHUs

ropﬁqeﬁ BOJBI CJICAYCT BBIYUCIIATD 110 (I)opMyne

sp
KD = Q : (1.30)
T

rae Q¥ — pacueTnas MOmHOCTE BOMOHArpeBaTes, KBT.

IIpu momHocTH BogoHarpeBatens Q% cooTBeTcTBYyIOIIEH CpeHEYaCOBOMY

MOTPEOJICHUIO TETIJIOTHI Q? (K::'Sp =1), ¢popmyna (1.28) mpuobperaet BuA

ht
Khr

1 ht _
Kht)Khr ' (1.31)
hr

o = (K -1)(

[Tpu paBHOMEPHO# M HENPEPHIBHON pabOTe BOJAOHATrpEeBATENsI B TCUEHUE
CYTOK BEJIMUMHA (0 MOKET ObITh MPUHSATA O Mpui. 16.
EmkocTh 06aka-akkyMyJsTOpa MOMKET OBbITh TakXke ompeaereHa rpaduyeckd, Ha
OCHOBAHMHW MHTETPAITBHBIX TPa(UKOB N0JJa9u ¥ MTOTPEOIICHNUS TETIIOTHI B CH-
creme ['BC. HepaBHOMepHOCTh NOTPEOIEHUS TEIIOTHl B TEUEHUE CYTOK MOXKET
ObITH MpHUHATA 10 Tab. 1.7.
Tabauna 1.7

Tlompebnenue mennomsi Ha 2opsyee 8000CHADIICEHUE
h
no wacam cymok, % om Qg

Yacel cyTok 0-1 1-6 67 7-9 9-12 12-16 16-17
[Torpebnenue
A 50 10 60 90 180 80 120
Ter1oTel, % ot Q7
Yacel cyTok 17-18 18-19 19-20 | 20-21 | 21-22 | 22-23 | 23-24

[Torpebnenue 120 160 240 200 140 120 80




h
TEMIoTHl, % oT QF ‘ ‘ ‘ ‘ ‘ ‘ ‘

3
Emkocts 0Oaka-akkymymsitopa V,, M °, mpu mepeMeHHOM o0beMe BOABI B HEM H

MIOCTOSTHHOM ee TeMIepaType, Onpeessercs mo Gopmyie

V, = 3640, 1.32
A—m, (1.32)

rac A max — MaKCUMaJlbHas pa3sHOCTb OpAMHAT HUHTErpajbHBIX Fpa(l)I/IKOB nmogadyu

¥ TIOTPEOJICHUS TEIIOTHI, KBT;

t® — Temneparypa xonoxHoii BogonposoaHoii Boasl, *C .

KonnuectBo 6akoB akkymyssaTopoB B cucremax ['BC mpuHuMaercs He MeHee ABYX IO
50 % pabouero oobeMa KaKAbIA. Y CTPOMCTBO OaKOB-aKKyMYISTOPOB JOKHO COOTBETCTBOBATH
tpeboBanusM [1, 2]. [Ipumepsr pacueToB U 1o00POB 0AKOB-aKKyMYJISTOPOB IIPHBEICHBI HA C.

80-81, a Tarxxe B muteparype [10, 11].



2. IIPUMEPBI PACYHETOB U IIOJJbOPA OBOPYIOBAHUA CUCTEM TI'OPAYEI'O
BOJIOCHABXEHUA

2.1. IIPUMEPBI PACHETOB M IIOJIBOPA OBOPYJIOBAHMSA CHCTEMBI I'OPAYEIO
BOJOCHABXEHA MUKPOPAMOHA

HCXOI[HBIC JaHHBIC IJIA ITIPOCKTUPOBAHHA

MukpopalioH 3aCTpOEH JEBATHIO JABYX-, TpPEX-, a TaKXKE YEThIPEXCEKIIMOHHBIMU
NEBATUITAXHBIMU 31aHusAMU. [lnan cexnum u3oOpaxkeH Ha puc. 2.1. B kaxnoil kBaptupe
YCTAQHOBJICHBI MOMKa CO CMECHTEJEM, YMBIBAJbHUK CO CMECHTEIEM, BaHHA CO CMECUTEIEM U
nymem. Beicota TumoBoro staxa 3aaHusa npusara 3 M. KoamudecTBo xutenell B KBapTUpe
OIIPE/IENICHO MCXON W3 HOPMBI OOMLIEH IUIomand Ha ojHoro denoseka f = 17 m% O6mee
KOJIMYECTBO JKUTEJICH B OJIHON CEKIIMU 3/IaHUS COCTABUT 147 uenoBek, B MUKpopaiioHe — 3 822
YeJIOBEKA.

OO1w1ast mosie3Hast MIoLab )KUIIbIX 3laHUH MUKpPOpaiiOHa COCTaBIISAET
64 650 M°. PacuerHas TeMIlepaTypa Hapy>KHOTO BO3JyXa Il TPOEKTHUPOBAHUS CHUCTEM

oromnenns t =—20°C. Temmeparypa ceTeBOii BOIBI IS TOYKM H3JIOMA MOBBINIEHHOTO
TemmeparypHoro rpapuka B momalomem Ttpybomposone 7, =80°C, B obparHOM
tpy6onposonie 7, =40 °C. PacuetHas TemrepaTypa CeTeBOH BOJAN B  MOJAIOIIEM
tpy6onposoze 7, =150 °C, B o6paraom Tpybonposoze 7, = /0 °C. Temneparypa xonoxH0#M
BOJIOIIPOBOIHOM BOJIBI Ha BXoje B Bogonogorpesarens 1© =5 °C. Temneparypa ropsueii Bozsl

h o~
Ha BbBIXOAC H3 BOIAOIIOAOIPEBATCIIA t :60 OC. FapaHTI/IpOBaHHBII/I Hamop TropoACKOoro

Bozonposoaa Ha seoze B LITIT H g = 60 M.

2.2. TUIPABJIMYECKUN PACYET ITIOJAIOILINX TPYBOITPOBOJIOB CUCTEMBI
I'OPAYEI'O BOJOCHABXEHUA
ITocne TpacCHMpOBKM KBapTalbHBIX CETEH ropsiuero BOAOCHAOXKEHHsS MHMKpopaiioHa M
pa3pabOTKU aKCOHOMETPHUYECKOHW CXEMbl BHYTPEHHHMX TpPyOOIPOBOIOB HanOojee yIaJIeHHOTO
or LTIl 3maHus COCTaBISIOT pACUYETHYIO CXEMY CHCTEMBI TOpPSUEro BOJIOCHAOKEHMUS,

COCTOSIIIIYI0 M3 PACUYETHON aKCOHOMETPHUYECKOH CXeMbl TpyOOmpoBONOB 3nmaHus (puc. 2.2) u



pacueTHOM CXeMbl KBAPTAJIBbHBIX CETEM ropsS4Yero BOJOCHAOKEHMs MUKpopaiioHa (puc. 2.3).
Jlanee BbIOMpAIOT paCYETHYIO BETBb CUCTEMBI KaK HanOoJiee MPOTSHKEHHYIO U 3aTPY’KEHHYIO OT
JaibHEero W HanboJiee BBHICOKO PACHOJIOKEHHOTO BOAOPAa300PHOro Mpudopa JABYXCEKIIHOHHOTO
3manus Ne 3 o LITII. B manHOM mpriMepe pHHSATA CHCTEMa TOPSYETro BOJIOCHA0XKEHUS 3aHuUs
C HIKHEH pa3BOJAKOH, C CEKIMOHHBIMH BOAOPa30OpHBIMU y3JamH, O0O0pa30BaHHBIMU
3aKOJIBIIOBAaHHBIMH TOBEPXY TPEeMs BOAOPA30OPHBIMH U OJHUM LUPKYISAIMOHHBIM CTOSKAMHU.
JlinHa  BOAOPa30OpPHOrO  ATaXKECTOsIKa €  NPUCOSAMHEHHBIM [0 MIPOTOYHOM  cxeme
MOJIOTEHIIECYIIUTENIeM puHsATa paBHOK 5 M. CorylacHo cxeme (puc. 2.2) HanboJsee yaaJaeHHbIM
ot LITII Bomopa30opHBIM IpUOOPOM OyIeT CMECUTENb yMbIBAJIbHUKA BOJOPa300PHOTO CTOSIKA

Crt.I'B-1 Ha neBsitom sTaxke 31aHus. Ha pacueTHOI BETBU NPOCTABIIAIOTCS HOMEPA YUYaCTKOB, UX
h
JUIMHBl B MeTpax, ompenensemsie no ¢opmyne (1.1) pacuerHble cekyHaHble pacxonsl ( .

CexkyHOHBIH pacXoJl OJHUM BOJIOPa300PHBIM MPUOOPOM COTIACHO peKOMEeHIAausaM [1] npuHsT
paBubiM 0,2 1/c. be3pa3mepHasi BelWuMHA (¢ OMNpeAeNsieTcs Mo Mpui. 4 B 3aBUCUMOCTH OT
MIPOU3BEICHUS KOJIMUECTBa MpruOopoB Ha yuacTke N Ha BEpOATHOCTH UX AeWcTBUA P.

BepositTHOCTB neiicTBus mpuOopoB onpenensiercs mo ¢popmye (1.2)

_ G Y 10147
3600q;N  3600-0,2-108

0,019,

rae U = 147 — KoIM4eCTBO JKUTENEH B CEKIIUN 3aHUT;

N = 108 — komu4ecTBO BOIOPa300PHBIX MPHUOOPOB B CEKITUH;

q{]‘r'u — pacxoJi TopsiYel BOJIBI OJTHUM ITOTPEOUTENIEM B YaC HauOOJIBIIETO
Bogonotpebnenus (10 n/9);
qf} — pacxoJ1 BoJbl BojiopazoopHbM nprbdopom (0,2 i1/c).

[locne ompeneneHWs CEKYHOHBIX  PAacXoJOB HA  yJacTKax MPHUCTYMAOT K
THIPABINYECKOMY PacdeTy MOAAOIINX TPYOOTIPOBOIOB pacueTHON BETBH. /[naMeTphl y4acTKOB
CTOSIKOB BOJIOPa300PHOTO y3J1a B IaHHOM NPUMEpe NPUHSATHI TepeMeHHbIMU. OpHUEHTHPYACH Ha
pexomenayembie ckopoctu 0,8—1,2 m/c, mo HomMorpamme Hpui. 6 ONPENENSIOT JUAMETPhI

TpyOONpoBo0B d, MM, CKOPOCTH JBIIKCHHUS BOJBI W, M/C, yICIbHBIC MMOTEPU HArmopa i, MM/M.

3areM ompeAesnsoT MOTepU Hamopa Ha ydacTkax H; M cymmapHble moTepu Bceil pacdeTHOI

BETBH Z Hl,tot .



Pe3ynbrarhl mpeaBapuTEeIbHOTO THAPABINYECKOTO pacueTa MOJAI0IINX TPyOOIpOBOIOB
cBeeHbI B Ta0m. 2.1.

[Tpumeuanue. [TockOIBKY AHAMETPBI TPYOOTIPOBOIOB MOIKITIOYAIONINX YIaCTKOB
BOJI0Opa300pHBIX TPHOOPOB (y4acTku 1, 2, 3) 00BIYHO MPUHUMAIOT HE Oojiee 15 MM, ckopocTh

BOJIbI HA 3TUX YYacTKaxX MOTYT IPEBHIIATh peKOMeH10BaHHbIe Bhime 0,8—1,2 m/c.
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Puc. 2.2. PacueTHast akCOHOMETPHUUYECKAS] CXEMA CUCTEMBI TOPSYETO

BOI[OCHa6)KCHI/I$I CCKIIMH 3JaHUA
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Puc. 2.3. PacdeTHas cxema KBapTaJIbHOUM CETH

ropsiuero BOAOCHa0KEeHUss MUKpopaiioHa
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Tabnanuma?2.l
T'uopasnuueckuii pacuem nooaroweti cemu
NQ N, b d) W! i’ H ' H ot !
Lo NP | o« | T K, | | e
yu. IT. a/c | MM | M/c | MM/M MM MM

1 1,5 1 0019 | 0,215 | 0,24 | 15 | 122 | 589 |05 | 1326 | 1326
2 0,4 2 0,038 | 0,252 | 0,25 | 15 (2,00 1718 | 0,5 | 1031 | 2357

2.3. [IOABOP CHETUMKA BO/IbI

st ompeneneHus JaMaMeTpa YCIOBHOTO TMpoxoja cueTdynka 1o ¢opmyne (1.5)
OLIPEEIISETCS CPEAHEUaCOBOH PACXO BOBI 33 CYTKH, M-/4, KOTOPBIIl HE JOJKCH IIPEBBIILIATE

BKCHHyaTaI_[HOHHBIﬁ, HpI/IHI/IMaeMHﬁ I10 IIpHJI. 5:

q" = qQ'U  120-3822
T 1000T 1000-24

23,4 v/,

h .
rae 0, — HOpMa BOAONOTPEOIECHUS rOpsAYEH BOJBI, IPUHATA 110 TabI. 1.1
120 n/(cyT-uen.);
U — KoIM4ecTBO JKUTeNe B MUKpOpaiioHe, KOTOpPOE COCTaBIISIET

3 822 yen.;

T- nepuon pa6OTBI CHUCTCMBI T'OpAYCTO BO)IOCH8.6)KCHI/I$I B CYTKHU, IPUHAT

24 4.

Ilo mpun. 5 mHpuUHMMaeM CYETYHMK C JUAMETPOM YCJIOBHOro mnpoxoxa 80 mw,

MMEIOIINM 3KCIUTyaTallMOHHBIN pacxon 36 M4 Tlo dopmyne (1.14) ompenensiem motepu

h
JaBJICHHUA B CUCTUHUKE ch , M, IIPU MPOITYCKEC PpaCYCTHOTO CCKYHAHOT'O pacxoaa q .

H,, =S(q") =0,00264(14,45)" = 0,55 w.

cq

PacueTHrie IOTE€pU Hamopa HE IMPEBBIIAOT MAKCHUMAJIbHO JOOMYCTHMBIX IJIA

TYpOUHHBIX CUETYMKOB 2,5 M. [I[ppHUMaeM JaHHBIN CUETYHK K YCTaHOBKE.
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2.4. PACYET TEIUIOBbBIX ITOTEPbH

N HAPKVYIJILWOHHBIX PACXOAOB

B nmanHoM mnpumepe TpyOOMpOBOIBI CHCTEMBI TOPSUEro BOAOCHAOXKEHHUS (Kpome
MOJIOTEHLIECYIIUTENEH U KBAPTUPHBIX PA3BOJIOK) MPUHSATHI TEINION30JIMPOBAHHBIMU. Pa3HOCTD

TEMIIEpATyp ropsvyeil BOJbl B MOAAIOIIUX TPYOONPOBOAAX CUCTEMbI OT BOAOIOIOTpEBATENEH

LTI no wHambonee ymanennoii BomopasbopHoii Toukn Af mnpumsra pasroir 10 °C.
Teruronorepu Ha ydacTKax TpyOOIPOBOIOB omnpeneistoTcs mo popmye (1.16).

[lpu ompeneneHWH TEIIIONOTEPh BOMOPA30OPHOTO CTOSIKA CIEAYeT YYUTHIBATH
TEIUIONOTEPH MPUMBIKAIOIIEH K CTOSKY YacTH BEpXHEH KOJBIYIOIIEH MepeMbIYKU (y4acTOK
12a). TemnonoTepr MONOTEHIECYIIHTENeH IPHHATE paBHbME 150 Br. IIpi 5TOM X 1THHA
U3 JUIMHBI 3TaXECTOSKA BHIYUTACTCSI.

B manHOM mpuMmepe cyMMapHBIE TEIUIOTIOTEPH HEPACUETHBIX BOAOPa300PHBIX CTOSKOB
IPUHSTHI paBHBIMH TEILJIONOTEPSM pacueTHOro crosika 1 u cocraBunu 1 727 BT Ha KaKaoM.

[TpaBasi HepacueTHast BETBb SIBISIETCS CUMMETPUYHON MO OTHOLIEHHIO K PacyeTHOM
BETBU. B COOTBETCTBUU C 3TUM YCIOBHEM TEIUIONOTEPU MPaBOil BETBH NMPHUHATHI PaBHBIMU

TEIJIOTIOTEPSIM JIEBOW pacyeTHOW BeTBM M cocTaBwiau 7 362 Brt. Jlna HeCUMMETPUYHBIX

o ht
HEPACYETHBIX BeTBed mx Teruionotepu Q. MOryT ObITh IPHOTIKEHHO ONPENENEHBI MO

bopmyne

n
Q) ==QM Pt 2.1)

p.B

ht .
rzae ZQp.B — CyMMapHbl€ TEIUIONOTEPH pacueTHOM BETBH, BT;

I’lp 5 — KOJIHICCTBO BO,Z[Opa360pHBIX CTOSKOB Ha pacquHoﬁ BCTBU, 1T,

N, _ — KOIWYECTBO BOAOPA300PHBIX CTOSKOB Ha HEPACUETHOM BETBH, MIT.

H.

Temonorepy MOJAIONIMX TPYOONPOBOJOB OCTANBHBIX 3AaHUN TMPUHSATH PABHBIMH
TEIUIONOTEPSM MOJAIIIUX TPYyOOmpoBo0oB 3MaHUsT Ne 3 U cOCTaBUIU A KaKIBIX IBYX
ceknuii 3manmii 15 381 Br. Cymmapsble TEIUIONOTEPH MOAAIONIUMHU TPYyOOIIPOBOIAMH

CHCTEMBI TOpYEro BoAoCcHa0XKeHnss MUKpopaiiona coctasuiu 205 635 Bt = 206 kBr.
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[Tocne omnpeneneHuss TEIUIONOTEPh IMPUCTYNIAEM K pacdeTy LUPKYJISLIHUOHHBIX

pacxomoB. OOt MUPKYISIIHOHHBIN pacxoa cuctembl Ha ydactke 20 ot LITII cocraBut

ht
qur :lg& :1’0£:4’9 /c.
4,2 At 4,2-10

Ha ocranpHBIX ydacCTKax pacquHoﬁ BCTBH HUPKYIALNUOHHBIC paCXOJbl OIIPCACIIAOTCA

IMPOMNMOPLHUOHAIIBHO TCIINIOIIOTEPSAM.

Ha yuactke 19:

o ZQf 49 66,9

Y o=q° =49—————— =16 wc.
oo = e ol g =" 206 -0,223 "
Ha yuactke 18:
ht
a.. =0 X9 488 =1,21 w/e.

“TIQN -QT T 66,9-2,84

19
AHAJOTUYHO OMNPEACISAIOTCS NUPKYJIAIUOHHBIE PACXOJbl HAa JIPYIHMX YYacTKax.
CrnenyeT y4uThIBaTh, YTO pacdeT LUUPKYIALHUOHHBIX PACXOJOB BBHIMOIHIETCA MPU YCIOBUU
OTCYTCTBHS Bojaopazbopa. IlodToMy IMPKYISIMOHHBI pacxol Ha BCEX ydacTKax
BopopazbopHoro crosika Ct.I'Bl omunakoB (B manHom mnpumepe 0,05 m/c). Pacuer
TEIJIONIOTEPh W IUPKYJISIMOHHBIX pPAacXOJOB CBelAeH B Tabm. 2.2. Bennunnbl
[MUPKYJISIUOHHBIX PACXOJOB JODKHBI OBITh YKa3aHbl Ha COOTBETCTBYIOIIMX YYaCTKax

pacquHoﬁ cxeMsl. [locre OnpeACIICHUA HUPKYIAIUOHHBIX PACX0I0B HCO6XOI[I/IMO COorjiaCHO

h,cir
q

dopmyne (1.1) ompemenuTs pacyeTHBIE PACXObl TOpsiYEH BOJBI Ha HadaIbHBIX

y4acTKax CHCTEMBI 0 TIEPBOTO BoJopa3dopHoro crosika (yuactku 20, 19, 18, 17, 16). Hns
cir

h
YKa3aHHBIX YYacTKOB 1O MpuI. 14 B 3aBHCHMOCTH OT OTHOmeHHs pacxomoB ( /(]

onpenensem BennunHy koodduumenta K, . Jlns Bcex yKa3aHHBIX y4acTKOB BEJIMYMHA
N
ornomennst " /Q~" >2,1, coorsercrenno mia mux K_, = 0. [TosToMy Ha yka3aHHBIX

yY4aCTKax MHUPKYIALUOHHBIC PACXObL qur IIpU BBIIIOJIHCHUU THUAPABIMYCCKOTO pacyeTa

MOJAIOIIEro TpyOoOoNnpoBoJa HE YUYHTHIBaIOTCA. Ha OCHOBaHMU 3TOr0 BBHIMOJHEHHBIH paHee
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. . . h
IIPEABAPUTEIIbHBINA THIPABIMYECKUN pacyeT MOJAIOIIEH CETH N0 CEeKyHIHBIM pacxozam (

(Tabm. 2.1) npuHUMaeM KaKk OKOHYATEIIbHBIH.

Tabnuma 2.2
Pacuem mennogvix nomepo u yupKyIayuOHHbIX PAcXo0008
[Torepu Temnotel, Bt
[upkynsanuoHs
Ne Jmn | JInamer Ha . K .
Y IIe/TbHBI CymMmapHbie BII PacXoJl cir
yuactka | al,m | pd, Mmm ydacTRe he iy
eq o 2Q g, a/c
12'0 1,0 20 11,6 12 12 0,05 0
12'a 50 20 12,6 188 199 0,05 0
4 3,0 20 12,6 188 387 0,05 0
56,7 9,0 25 12,6 563 951 0,05 0

2.5. TUJIPABJIMYECKUIA PACUET TPYBOITPOBO/IOB
LIMPKYJISILIMOHHOTI'O KOJIbLIA

PacuetHoe  IUPKYISIMOHHOE  KOJIBLIO COCTOMT W3  Y4YacTKOB  IIOJAIOIIETO
tpyoomnpoBoaa (ot LTIl mo ydactka 4) U y4acTKOB HHPKYJISIUOHHOTO TpyOompoBoaa (OT

yuactka 12'a no IITII). CHauana onpenenstoT NOTEpH HANOPa U CKOPOCTH ABM)KEHHUS BOIbI
Ha y4acTKaX MOJAKOIIEro TpyOONpoBOAa NMPH MPOMYCKe HMUPKYJIAIMOHHBIX pacxomoB ("

JUIsl TIPUHATBIX B pPEXUME Bojopa3zdopa AMaMETpoOB TpPyOOINpoBoJa. 3aTeéM BBIMOJIHSIOT
THJIPABIMYECKUN pacyeT Y4acTKOB MUPKYISIIMOHHOTO TPyOOIpOBOAa. YUHTHIBAast HEBHICOKHIA
Harop HacocoB Tuma K, pekoMeHyeMbIX B KaueCTBE LUPKYISAIMOHHBIX HACOCOB B CHCTEMax
I'BC, cnenyer cTpeMUTbCs K TOMY, 4TOOBI CyMMapHbI€ TIOTEPU AABJIECHUS B LIUPKYISAIHOHHOM
TpyOomnpoBosie He npesbimanu 0,12—0,15 MIIa. IToatomy mipu nmogdope 1uaMeTpoB y4acTKOB
MUPKYJSIITAOHHOTO TPYOOMpPOBOAA CIIENYyeT OTPaHUYMBATHCS CKOPOCTHhIO Boael a0 0,5-0,7

Mm/c.
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Pe3ynbraThl rUApaBINYECKOrO pacueTa MUPKYISAIMOHHOTO KOJbLa CBEIEHBI B TaOI.

2.3. Tlorepm Hamopa (maBlieHHs) B TIOJAIOIIEM TPyOOIpPOBOIEC Ipu  MPOIYCKE

HUPKYJIAIMOHHOIO pacxoja HnC ** cocTaBmIH 0,745 m (0,00745 MlIla), nmorepu Hamopa

(maBiieHMs) B IUPKYJIAIHOHHOM TPYyOOIIPOBOJIE HLL cocrawin 10,3 m (0,103 MlIla).

[Torepu Hamopa (maBieHUs) B CEKIMOHHOM Bojopa3z0opHoM y3ne Ne 1, BkiIrOuaromem
yuactku 15, 14, 13,12, 11,9, 8,7, 6, 5,4, 12',13', 15'a, 15'6 cocraBmiu 5,123 m (0,051 MIla)
(HaxomsATCS B Mpejenax 0,03-0,06 MIIa), uro cooTBeTCTBYeT TpeboBaHusIM [1].

[Tpr HECOOTBETCTBUH MOTEPH HAMOPA B CEIMOHHOM BOJIOPa300PHOM 3¢ YKa3aHHBIM
BBIIIIE TPEOOBAHMSIM HX BEJIMYHUHY CIEAYEeT KOPPEKTUPOBAaTh, W3MEHSS JIUAMETPhI
KOJIBIYIOIIEH MEepPEeMbIUKH M IUPKYJSAIMOHHOTO CTOsAKa. BO3MOXXHO Takke NpUMEHEHUe

COCTaBHOI'O (COCTOHIHGI"O H3 JABYX yacTen ¢ Ppa3JIMIHbIMU ,I[I/IaMeTpaMI/I) HUPKYIAIUOHHOTO

CTOSIKA.
Tadonuma 2.3
T'uopasnuueckuii pacuem YyupKyIAYUOHHO20 KOIbYA

0 ; . Hi o

N— |1 qCII' , H/C da W, i, MM/M }‘<l Hl Z I,tot
yd-Ka M MM m/c MM MM
20 50 4,90 125 0,4 2,2 0,2 13 13
19 80,0 1,60 90 0,26 1,6 0,2 154 167
18 16,0 1,21 80 0,26 41 0,2 79 246

2.6. TEIIJIOBOU U FI/I}IPABHI/IIIECKVI/H\/JI PACYUET
BOJOITIOAOT'PEBATEJIEU
HcxomgHpie maHHbBIC

1. PerynupoBaHue OTIyCKa TEIUIOTBI B  CHUCTEME  LEHTPAIM30BAHHOIO

TEIIOCHA0KEHUS IPUHATO LIEHTPAJIbHOE KaueCTBEHHOE IO COBMEIEHHON Harpyske
OTOIUICHHUSI U TOPSIYEro BOAOCHA0KeHNUs (TIOBBIIICHHBIN rpaQuK peryIupoBaHus).

2. Temmepatypa TEITIOHOCHUTENS (TPEIOIIEH BOIBI) B TETUIOBOW CETH B COOTBETCTBUU C
OPUHATBIM ISl JTAHHOM CHUCTEMbl TEIUIOCHAOXKEHUs TpapuKoM HU3MEHEHHUs
TEMIIEPATYPHI BOJBI B 3aBUCUMOCTHU OT TEMIIEPATypbl HAPYKHOTO BO3/lyXa IPUHSITA:
IIPU PACYETHOM TEMIIepaType HapyKHOI0 BO3/1yXa sl IPOEKTUPOBAHMS

ororuienusa t, =20 °C:
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e B mojaromieM Tpyoornposojae 71 = 150 °C;
e B oOpatHOM TpyOOMmpoBoae 7 = 70 °C;

B TOUKE M3JIoMa rpaduka:

e B nozatouieM Tpydonposoze 7, = 80 °C;

e B o0OparHOM TpyGomposozae 7, =40 °C.

TemmnepaTypa X0J10IHOM BOJOTPOBOIHON (HArpeBacMoii) BOABI B OTOMUTEIbHBIN

Nepuoji, IOCTYyMawIneld B Bojomojgorpesaresib | crymneHw, t°= 5 °C.

TemmepaTypa BOJbI, MOCTyHAIONIEH B CHUCTEMY TOPSYEr0 BOJAOCHAOXKEHUS Ha
h

BbIxoze u3 Il crynenu Bogononorpesarens, t"=60°C.

MakcuManbHBIA ~ pacueTHBI  CEKyHIOHBIM  pacXoJ BOABI Ha  ropsyee

BOJOCHAOKEHUE qh =17,23 n/c (s OTHOTO MOTOKA).

2.6.2. Tlpumep pacuera IIaCTUHYATOTO BOAOIOIOTpEBATENs

BI)I6paTI) N pacCuuTatb BOJAOMNOAOrpEBATCIIBHYIO YCTAHOBKY IIJIACTUHYATOI'O

TerI000MeHHNKa, coOpanHoro u3 miactul 0,5I1p, m1s cucTeMBbI rOpsTUero BOJIOCHAOKEHHS.

OmnpenensieTcs BEPOSITHOCTh UCTIOIB30BaHUS MPUOOPOB 1o Gopmyre (1.4)

_ 3600P q;‘ ~3600-0,019-0,2
W 200

P = 0,068.

r

MaxkcumanbHbIi yacoBoOM pacxo[ ropsiueit BoJisl o opmyie (1.3)
gy =0,005q] . a, =0,005-200-46,4 = 46,4 v/,

e o, =46,4 (ompememsiercs mo mnpwi. 4 B 3aBUCHMOCTH  OT

nponssenenns NP ), NP _=2808-0,068=191.
PacueTnbiit MakcuMmanbHbId TemoBoi moTok Ha I'BC mo dopmyse (1.9)

Q" =1,16" (55 t°) + Q™ =1,16 - 46,4(55 —5) + 206 = 2904 «Br.
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MakcuManbHBIA TEIUIOBOM TOTOK Ha OTOIUIEHHWE MHKpopaiioHa 1o Qopmyre

(1.18)
Qomax = qu = 73 . 64 650 = 4720 KBT.

COOTHOIICHUE TCIIOBLIX IIOTOKOB COCTABUT

h
Qv 2904
Quuwe 4720

p

9T0 COOTBETCTBYCT BBI60py HBYXCTynquaTOﬁ CMEIIAHHOM CXEeMBbI BKIIFOUCHUS
BOI[OHOHOFpeBaTCHCﬁ. Pacuetnas cxema MMpUCOCINHCHUA Boz[onoz[orpeBaTeneﬁ

IpuUBE/IEHA Ha puc. 2.4.

Puc. 2.4. PacdeTHas IByXCTyleHYaTasi CMEIIaHHAs CXeMa MPUCOCTUHEHUS
BOJIOTIOJIOTPEBATENEH OJIHOTO MOTOKA

ITpu pacyeTHON MPOU3BOAUTENBHOCTH OAHOTO 1oToka 50 % OT cyMMapHOW Harpysku,

MPUHUMAIOTCA JJIA OAHOT'O IMOTOKA CICAYIOIIUE TaHHBIC:

Qn =23,4-10° kr/u; Q) =1495kBr; Q. = 2360 kBr.

omax

Onpenensercss MAKCUMAJIBHBIN pacXo]l CETEBOM BOJbI HA OTOIJIEHUE,



04

Kr/4,
Gy ~ 35Quma : 2.2)
c(r,-7,)
B 3,6-2,36-10°

=25,2 -10® kr/u.

© " 4,2(150 - 70)

MaxkcuManbHBIN pacxo/1 TperoIeii BOJbl Ha ropsiuee BOAOCHa0XKeHue, Kr/4,

3,6-0,55Q"

Gdhmax C(TF_T;I) !

(2.3)

©3,6:0,55-1,49-10°
G ™4 5(80-40)

=17,7-10° xr/u.

HpI/I OI'paHUYCHUN MAKCUMAJIBHOI'O pacxoJa ceTeBoi BOJbI Ha HTH B Ka4YCCTBC

pacyeTHOTO MPUHUMAETCSI OOJBIINN M3 IBYX PACXOOB, MOIYYEHHBIX IO MII. O,

7:

Gi=Gw=252 -10® xr/u.

Temneparypa HarpeBaeMoi BOIbI 3a Bojonoorpesarenem | cryne- wu, °C,
tl =z -5; (2.4)
tl =40-5=35 °C.
PacdeTHast mpon3BoANTENEHOCTE Botoniogorpesarens | crynenn, BT,

sPI A (&, ‘tc)C .

Q" 36 (25)

s 23,4-10°(35-5)4,2

— .108
Q, 36 =0,82-10° Br.

PacueTtnas mponsBoauTenbHOCTh Bojgononorpesarens I crynenn, B,

SPII PI

h S
Qh :Qhr_Qh ! Y
Qipn —1,49-10°-0,82-10° =0,67-10° Br.
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. I
Temneparypa rperoiieii BoAbl Ha BbIXOA€ U3 Boponoporpesarens Il crynenu 7,

|
1 Ha BXOJIe B Bojionojiorpesatens | crynenn 7, , °C,

SPII
2'2” =Tll =17, —%; (2.7)
d

1] |:8O 3,6'0,67106_5

- =57 °C.
4,2.25,2-10°

Temneparypa rperomei BoJbl Ha BBIXOJE U3 BOJONOAOTPEBATEIIS | crymenun
|
7,,°C,

. 36Q)

: 2.8
:=h TG, (2.8)

6
' _g0 3,6-1,49-10 _ 130

T, = — = °C.
? 4,2.25,2-10°

IIpu pacueTe TIACTUHYATOTO BOJOMOAOTPEBATENs]  ONTUMAaJbHAs  CKOPOCTh
NPUHUMAETCS MCXOAs W3 TMONY4YeHHS B YCTAaHOBKE TaKWUX >K€ TMOTeph [aBJICHHS 10
HarpeBaeMoi BOJIe, KaK MPHU MPUMEHEHUU KOXKYyXOTpyOHOTro Bojomomorpesarens — 100-150
klla, 4TO COOTBETCTBYET ONTHUMAIBHOU CKOpPOCTH BOJbI B KaHanax Wopr = 0,4 m/c.

Breibupaercs tun miactunbel 0,5[Ip, Mo onTUMalbHON CKOPOCTH HAXOAWTCA Tpedyemoe
KOJIMYECTBO KaHAJIOB 110 HArPEBAEMOIi BOIE
qh
m, = hr , (2.22)
W s T 93600

2
rne  fx—xuBoe ceuenune ogHoro Mexractuayaroro kanana (fx = 0,00285 m°).

[To omrumanbHON ckopocTu HarpeBaemou Bomel (W, = 0,4 wm/c) ompenensiercs

TpebyemMoe YiCcIo KaHaIOB
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~ 23,4.10° ~
"7 0,4-0,00285-10%-3600

OkpyriisieTcss pacueTHOE KOJUYECTBO KaHAJIOB 1O 1EJOoro uucia (My IpuHUMAaeTCs
paBHBIM 6). KOMIIOHOBKa BOJIONIOIOTPEBATEIISI IPUHUMAETCS CAMMETPUYHOM, T. €. Mrp = My
Ompenensercss o01Iee >XMBOE CEYCHHE KAHAJIOB B IMAaKeTe IO XOJy Tperolied u

o 2
HarpesacmMou BOAbI, M ,

f =f =mf (2.23)

f_=f, =6-0,00285=0,017 v’

Haxopnsarcs pakruaeckue cKkOpocTu rperomeit \\\/ p 1 HarpesaemMoi \\\/ ., BOJBI, Mm/c,

G,
- X 2.24
Ww=3600f_ p 229
25,2-10°
= : =0,41m/c,.
W, 3600-0,017-10°
Oy
=———¢ 2.25
23,4-10°
= . =0,38 m/c.
W= 3600-0,017 .10° Y
Pacuer Bomomomorpesarens | crymenn
Cpenuss temneparypa rpetouieit Bojsl, °C,
rp + rp 1T 1
CI‘;) — th 2tBbIX — 2-2 ;TZ : (213)

gr =27 +30 ; 0 _435c:

cp

Cpennsis TeMmriepatypa HarpeBaeMoit Bojibl, °C,
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o+ttt
tH — _BX BBIX __ h : 214
® 2 (214

5+35

H —
t,=

20 °C;

Cpennenorapumuueckas pa3HOCTb  TeMIIepaTyp MEXIy TIpellled u

HarpeBaeMoii Bojoit s | ctynenu Bogonogorpesarens, °C

I AtG _AtM
Ath_—At , (2.9)

2,3lg—°

At

M

B JaHHOM mpumepe Af = Z'ZI =15 At = 2'2“ —t;];

At) = (30-5) _(52;_35) =234 °C.
2,3lg—
22

a) Kosdbdumment temmoormaum al, BT/(M2 - °C), oT rperomiel BOABI K CTEHKE

IIJTaCTUHBI

o, =1,164] 23 000+ 28317 —0,63(r)* W/ ,.", (2.26)

P

rie A — kodhUIUEHT, 3aBUCSIIUNA OT TUMA IJIACTHH, IPUHUMAETCS 1O npui. 9 (4 =

0492); {7 = 435°C ;
o, =1,16-0,492(23 000+ 283-43,5-0,63- 43,52 )0,41°™ =10 156 Br/(m’ - °C).

0) Kosddumuent temmoocnpustus &, BT/(M2 - °C), OT CTEHKHM IUJIaCTUHBI K

HarpeBaeMou BoJie

o, =1,16 4 23000+ 28317, —0,63(2%,)* . (2.27)
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et =20°C
a,=116-0, 492(23 000+ 283-20-0,63- 20 )O, 38”7 =8 000 Br/(m* °C).

B) Koadpunment reruonepenaun K1, BT/(MZ- °C),

Ki= 1 p . (2.28)
o1 Aa O

rie  f— KodpUIHEHT, YIUTHIBAIONINA yMEHbIIEHNE KO (UIIEHTA TETUI0
nepenadu u3-3a TEPMUIECKOTO COIPOTUBIICHHS HAKHUITY U 3arpsi3He

HUH Ha IJIaCTUHE, B 3aBUCUMOCTHU OT Ka4CCTBA BOALI ITIPUHUMACTCS

pasubim 0,70-0,85.
Koaddurment rermnonepenaqn npu = 0,8 paBeH

0,8
1 0,001 1
+ +
10156 16 8000

Ki= — 2797 Br/(M*-°C).

F) HpI/I 3aJaHHOM BEJIMYHHE pacquHoﬁ MMPOU3BOAUTCIIBHOCTU

SPI
NS O,82~1O6 BT u mo monydeHHbIM 3HaueHUSM Kod(dduumeHnta teronepenaun Ki u

[
TemmepaTypHoro Harnopa / I, =23,4°C ompenensercs HEOOXOMMAast ITOBEPXHOCTH HArPEBA

[IEPBOM CTYIIEHU

SPI
FI _ Qh

- . (2.29)
KAt Clp
Tpebyemas oBepXHOCTH HarpeBa BoAoHog0rpeBarens | cTynenu paBHa
0,82-10°
F'=—" """ —-125W.
2797 - 23,4

1) KonudecTBo X010B B TEIIIOOOMEHHUKE X| omnpeaensieTcs mo GopMmylie
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F.+f_
X, =——mn (2.30)
2mf
rac f o HOBerHOCTB HarpeBa O,HHOﬁ IIJIaCTUHBI, M2.
KOJ’II/ILIGCTBO XO0O0B COCTaBUT
12.5+0,5
| =————— =2,17um.
2-6-0,5

Hucno Xxo10B OKpYIVISAETCS A0 LEelou BenuduHbl. [IpuHumaercs tpu xona.

e) HeﬁCTBHTCHbHaﬂ IOBCPXHOCTDb HAr'p€Ba BCCTO BOJOIIOAOTPEBATCIIA

. |
IEPBOHU CTYIICHU F M2, oI CACICTCA 110 POPMYVYIIC
> >

F'=2mX, -1)f  ; (2.31)

E =(2-6-3-1)0,5=17,5 v2.
)K) HOTepI/I JaBJICHUA AP , KHa, B BOAOIIOAOTPEBATCIIAX ONPECACIIAIOTCS B
MIEPBOI1 CTyNEHU 1O GpopMyam:

JUISL TPEIOLE BOJIbI

APy, = p5(33-0,08:7 )y X, (2.32)
JUIsl HAarpeBaeMoM BOJBI
AP, = p5(33-0,08t" WX, (2.33)

rie @ —Kod(pQUIHUEHT, yYUTHIBAIOIINN HaKUIIeoOpa3oBaHUE, KOTOPBIH
JUIsL TPEIOLIel ceTeBOM BOJBI paBeH eIMHUIIE, a JUIs HarpeBaeMoi BOJIbI TOJHKEH
NPUHUMATHCS 10 OIBITHBIM JIAHHBIM, TPH OTCYTCTBHH TaKHX JAHHBIX MOXHO
npuauMath ¢ = 1,5-2,0;
b — xodddunmeHT, 3aBUCIINI OT THTIA TUITACTUHBI, IPUHUMAETCS 110
tabn. 9.2 npun. 9 (b =3);

Wrp — onpenensiemast mo popmyse (2.24) CKOPOCTh TPEOIIEH BOJIBI;
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Wy — ompenensiemas mo hopmyiie (2.25) CKOpOCTh HarpeBaeMoil BOIbI,

HO IIpH YCIIOBUHU MIPOXOKACHUA MAKCUMAJIBHOI'O CCKYHIHOI'O pa-

cxoma @, = 7,23 1n/c

W g, 7,23

= = =0,42 m/c.
m f p 6-0,00285-1000

[Totepu naBieHus B MepBOM CTYIMEHU [0 HArPEBAEMOI BOJIE IPU 3HAUYCHUAX @ = 1,5 U

b =3 cocraBsr
AP,'=1,5-3(33-0,08 - 20) 0,42"" - 3 = 93 xIla.

[Torepu nanenus | crymenu BojonoorpesaTens mo rpewieii Bore npuy - ¢ =1u b

=3 COCTaBAT
AP,'=1-3(33-0,08 - 43,5) 0,417 - 3 = 55,8 xITa.

Pacuer Bogononorpesarens Il crynenn

B cooTrBercTBMM ¢ METOAMKOM pacyeTa JABYXCTYNEHYAaTOM CMEIIAHHOW CXEMBI
BKJIIOUEHUSI BOJOIOAOIPEBATENEd C OTPAaHUYEHUEM DPACXO0J]a, COTJIACHO yKa3aHWsM [2], BO
BTOPOU CTYIIEHH BOJOIIOAOIPEBATENId CyMMAapHBIE CEYEHUS KAHAJIOB, 3HAYEHUS CKOPOCTEU
rperoliell 1 HarpeBaeMoil BoAbl OyIyT aHAJOTWYHBI COOTBETCTBYIOIIMM 3HAYEHMSIM 3THUX
IIapaMeTpoOB M3 pacdeTa BOJOIOLOTPEBATENS IEPBOM CTYIIEHH.

Cpenusist TeMiepatypa rpeouiei Bojsl (popmyna (2.13))

o _to+th ' +1) _80+57 _ 685 °C:
P 2 2 2

Cpenusis TeMmrepatypa HarpeBaeMoii Boabl  (popmyna (2.14))

Wttt b +t" 35460
o™ 5 T T

=47,5 °C;
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Cpennenorapupmuueckas pa3HOCTb TEMIIEpaTyp MEXIy IpEoleid M HarpeBacMoil

Bomoi st Il crymenm BomomomorpeBarens (dopmyna 2.9). B maHHOM mpuMmepe

At =1) -t ; At, =1 —1";

M

(57 -35)—(80-60)

22
2,3lg —
: 20

Aty = =21°C.

a) Koagdumuent remnoornaun ol ot rperomieil BOAbl K CTEHKE IIACTUHBI (t:; =
68,5 °C ) onpenensercs o popmyne (2.26)
2 0,73
&, =1,164 23 000+ 2837 —0,63(:2)* W o =

P

=1,16-0,492(23 000+ 283-68,5—0,63-68,5” )0,41%™ =11 701 Br/(m"°C);

0) K03(ppULIMEHT TETTOBOCIPUATHUS OT IJIACTUHBI K HarpeBaeMoi BoJie

o, (npu t:p =475°C ) onpenensercs no Gpopmyne (2.27)

o, =1,16.4[ 23000+ 2831, —0,63(t2,) |\ .~ =

=1,16-0, 492(23 000 +283-47,5-0,63- 47,5 )O, 38°"° =9 863 Br/(M*°C);

B) kKoadurment Tertonepeaaun Kll, mpu = 0,8 onpenensiercs mo ¢popmysne (2.28)

K, = b =

11
1, 6a, 1

(04 /1CT (04

O 8 2 o
— ! = / . :
{0001, 1 3214 Br/(w-"C);

_|_
11701 16 9863

r) Tpedyemast MOBEpXHOCTh HarpeBa Bogonoorpesatens Il crynenn

At =21°C ) onpenensercs no hopmysie (2.29)
op
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SPII

ei_ Qv _067:10° _
K, 4ty — 3214.21

2.
1 Mm%,
) KOJWYECTBO XOJOB (WM TAaKeTOB) TMpU pa3lelieHHud Ha OJHOXOIOBBIC

TeII000MEHHUKH onpenensercs mo Gopmyse (2.30)

v FTp+ f .. 10,1+0,5
" 2mf 2.6-0,5

1

=1,77wr,

IMPUHHUMACTCA 2 Xo0zaa,

€) JelicTBUTENbHas IIOBEPXHOCTh HarpeBa Bogomojorpesarens Il crynenu

onpeaensercs o Gopmyne (2.31)

F'=(2mX, —1)f  =(2-6-2-1)0,5=115 s?
) mortepu gnaBiaeHus Il cTymenu BomomojorpeBaTens IO TpeErOIIed  BOJE

APFLI onpenensoTces no Gopmyie (2.32)

APy =9 5(33-0,080 )y X, =

—1-3(33-0,08-68,5)0,41- . 2= 34,7 kl1a;

3) MOTepHU JaBJIEHUS BTOPOM CTYNEHM BOAOINOJOrpEeBaTeNsl IO HarpeBaeMoil Boje
[
AP’ mpu ¢ = 1,5 n mporycke MakCHMAalbHOTO CEKYHJHOTO PacxXoia BOABI Ha ropsdee

BOZI0OCHaOKeHne ompenenstores mo Gopmyne (2.33)

1,75

AP = pF(33-0,08% .~ X, =

=1,5-3(33-0,08-47,5) 0,42"".2=57,6 x[la;

M) CyMMapHbIe IMMOTEpPH JaBJICHHS (HAmopa) MO HArpeBacMoOM BOJE MPU IMPOMYCKe

MAaKCUMAJIbHOT'O CCKYHAHOT'O pacxoaa Ha ropguce BOI[OCHa6)KCHI/I€ COCTaBHJIN

AP, =AP' + AP" =93+57,6 =150,6 kI1a = (15,06 m)
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B pesynbrare pacdyera B KaueCcTBE BOJOIOAOTPEBATENS TOPSYEro BOJIOCHAOKEHUS
npuHuMatoTcs 1Ba terooomennuka (| u Il crynenn) ¢ mnactuaamu tuna 0,511p, TonmmuoN
0,8 MM, u3 cranu 12X18H10T (ucnonaenue 01), Ha nByxomopHo# pame (ucnosHenue 2K), ¢
VIUIOTHUTEIBHBIMU MPOKJIAIKaMH W3 pe3uHbl mapku 359 (ycnmoBHoe oOo3nauenue 10).

[ToBepxHocth HarpeBa | crymenu 11,5 M2, Il crynenn — 11,5 M°. CxeMa KOMIIOHOBKH |

CTYIICHU
_6+6+6
* 6+6+6
cxeMa KoMIoHoBKH Il cryrienu
_6+6
T 646"
VYcioBHOE 0003HaAUEHHE TeHJ‘I006MeHHI/IKOB, YKa3bIBa€MOC€ B OJIaHKE 3aKa30B 6yz[eT:
| crynenu: 0,511p-0,8-71,4-2K-01-10 C =M-
YHEE SRR * 6+6+6
Il crynenu 0,511p-0,8-47,4-2K-01-10 C, = % .

2.7. IOJBOP HACOCOB

Jns onpeneneHus HasHaueHUs: HacocoB 1o ¢opmyne (1.19) npensapurenbHo
HaxoauTcs TpeOyemblii Hamop TrOpojCKOro BojomnpoBona Ha BBojge B LTIl B pexume

MAaKCHUMaAJIbHOTI'O Boz(opa360pa IIpU MPOIYCKE paCYCTHOI'O CCKYHAHOT'O pacxoaa

HTpe6:HFCOM+ZH +ch+HB—m,+Hp:

1,tot

=25+26,3+0,47+ 15,06+ 3 =69,85 m.

B nmannom mpumepe Hieoy TNPHUHAT 25 M, OCTAIBHBIE CllaraéMble OMPEIEIEHBI 10
pe3yabTaTaM pacueTa M B COOTBETCTBMU ¢ pekomeHpanusamu [1]. TpeOyemblii Hanop Hipes

MMPEBLIMIACT BSIIMYUHY FAPpAHTUPOBAHHOI'O HAIlOpa BOAOIIPOBOJAA Hg:

H

Tped

—]‘[g = 69,85-50=19,85 m.
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B COOTBETCTBUU C DOTUM yCJIOBI/IeM cne;[yeT yCTaHaBJII/IBaTb LII/IpKyJISII_II/IOHHO-
MMOBBLICUTCIILHBIN HACOC.

[Togaya TUPKYJISIITUOHHO-TIOBBICUTEIPHOTO HAacoca B PEKHUME MaKCUMaJIbHOTO
BOjI0pazbopa I OJHOTO TTOTOKA JIOJKHA OBITh HE MEHEe MOJIOBHHBI PACYETHOTO CEKYHIHOTO

pacxosa BOJAbI B CUCTCME:

G, . =0,50"" =0,5-14,46 = 7,23 w/c (26 m°/4).

p,cir

Hanop Hacoca 10/DKeH KOMIIEHCUPOBATh HEAOCTaYy HANopa Hipes — Hy =
= 19,85 M. B pexxume HMpPKYyISUMU MOAAYa LUPKYJIALHMOHHO-IIOBBICUTENIBHOTO Hacoca s
OJIHOTO TOTOKA JIOJDKHA OBITh HE MEHEE BEIMYMHBI, OMpPEeIsieMON Al OJHOTO MOTOKa, U
PaBHOM cymMMe IMPKYISIIMOHHOTO pacxoja U 4aCTUYHOro Bogopazdopa:

Gp,cir = q

cir

h
+ X(Q =2,45+0,5-7,23=6,1 w/c (21,8 m*/a).

Hanop MUPKYIAMUOHHO-TIOBBICUTCIIBHOTO HACOoCa B PEXKUME LUPKYIAUA

omnpenensercs no gopmyne (1.25)

cir h
_ cir q + Xq 2 cir,x cir
_Hn ( cir ) +HHB—J‘IL+HLI )

q

H

p,cir

rne H If" — MOTEPH Haropa B IMOAAOIIEM TPYOOIIPOBO/IE P MPOMYCKE CYMMBI
MUPKYISIIAOHHOTO Pacxo/ia ¥ YaCTUIHOTO BOoopazbopa
(HE"=0,745 m, cu. Tabm1. 2.3);
H Lfir — MOTEPH HAIOpa B IUPKYISIIIMOHHOM TPYOOIIPOBOJIE TIPH MPOITYCKE
MUPKYISIIMOHHOTO pacxoa ( Hfr =10,314 M, cMm. Tabm. 2.3);

cir,x o
H [TT— IMMOTCPHU HAIlIOPa BO BTOPOU CTYIICHU BOAOIIOAOIPEBATCIIA IIPU

IIPOITYCKE CYMMBI HUPKYJIALIMOHHOIO pacXxo1a ¥ YaCTUYHOIO BO-

Jopaz0oopa JijIsl OJTHOTO IMOTOKA.
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cir,x
lIB—16

Jlst pacuera H ONPEAENSAETCA CKOPOCTh HArPEBAEMOU BOJIBL:

9™ +xq, 2,45+0,5-7,23
= = = 0,36 m/c.
m,f 1000 6-0,00285-1000

W,

H

[Torepu naBneHust (Hamopa) BO BTOPOW CTYIEHHU BOJONOJOTPEBATENs MPHU JaHHOM

CKOPOCTH COCTABAT

AP, =1,5-3(33-0,08-47,5)0,36"" - 2 = 44 kITa (H{™*, =44 w).

lIB—b
Hamop nupKyasiimoHHO-TIOBBICUTEIILHOTO HACOCA COCTABUT

4,9+0,5-14,46

H
4,9

=0,745( )2 +4,4+10,314=19,3 m.

p,cir

I_[I/IpKy.]'IHI_[I/IOHHO'HOBLICI/ITGHBHHﬁ HacoC JOJIKCH 00eCIeYnTh Tpe6yeMLIfI Harop u
nogavy Kaxk B pCKUMC Boz[opa360pa, TaK U B PCIKUME LUPKYIIAINH. HOBTOMy HaIrop HacocCa

JIoJpkeH ObITh He MeHee 19,85 M, a mogaya — He MeHee 26 M/,

ITo mpui. 8 mpuHumaercs Hacoc 2K-6a, nmeromuii Harop 20 M, mogauy
30 M>/4, MorHOCTS aBUTaTeNs 2,8 KBT, nuameTp padouero koneca 148 mwm, ynciao o60poToB
pabouero kozneca 2 900 oO/MuH. AHaNOTrMYHBIA pabOUYMil HACOC YCTaHABIMBAETCA W JJIS
BTOpOro mnoroka. HeoOXoauMo Takke MNpeayCMOTPeTh YCTAaHOBKY JIOTIOJHUTEIBLHOTO
pe3epBHOrO0 Hacoca Ha ciy4ail BbIXOJla M3 CTPOSl OJHOTO M3 pabo4yux HacocoB. [IpUHATHIN
Hacoc o0ecrieunBaeT HEOOXOMUMBIE TapaMeTphl Kak Uil PeXKUMa MUPKYISIHAA, TaK U JUIS
peKuMa MaKCHMaJbHOTO Bojxopazbopa. B 3Tom ciydae yCTaHOBKH — JOTIOJHHTEIHHOTO

IIOBBICUTCIIBHOT'O HACOCa HE Tpe6yeTCH.

2.8. PACYHET EMKOCTHN BAKA-AKKYMVIJIATOPA

Bomonaute  pacuer €MKOCTHM  0aka-aKKyMmyJsTopa Ui CHCTEMBI  TOpsYero

BOJIOCHA0KEHUS JKUJIOr0 MHKpPOpaiOHAa MpH YCIOBHM HENPEPHIBHOW W PAaBHOMEPHOH B
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TEYCHHUE CYTOK IMPOU3BOJAUTCIIBHOCTHU BOI[OHaneBaTeHeﬁ OSP, paBHOfI Cp€aAHCHaCOBOMY 34

h
CYTKHM Han0OJIbIIEr0 BOJONOTPEOIEHNS PaCX0 1y TEILUIOTH Ha ropsiyee BoxocHabkerne Qr .

HcxoaHble faHHBIE

e CpenHevacoBO# 3a CyTKH HauOOJIbIIETO BOAONOTPEOICHUS pAaCX0.l TETIIOTHI
h
Ha Topsiuee BOJIOCHAOKEHUE QT =1 563 xBT;

e PacueTHbIll MaKCHMaTbHBIN TETIOBOM IMOTOK Ha TOpsiYee BOJOCHAOKEHUE

Q=2 990 kBr;
e Temmneparypa ropsiueii Bozbl t"=55 °C;

e Temmneparypa XOJIO0IHOU BOJbI t°=5°C;

e Pacuernsiii nepuoa padotsl cuctemsl [ BC 7= 24 u.

[Topsinok pacuera

Omnpenensiercs o Gopmyne (1.29) xkoaddunmeHT yacoBoit HEPABHOMEPHOCTH

teronotpe6nenns K' 3a cyTku MakcumanbHOTo moTpe6iIeH s Topsdeit BOb!

w QY 2990
" Q¥ 1563

=191,

rae Q¥ — pacueTHas MOIHOCTEL BOJOHArpeBares, KBT, paBHas, B COOTBETCT-

BHUU C UCXOOHBIMHU JaHHBIMH, CPCIHCHACOBOMY 3a CYTKH Han0O0JIb-

IIET0 BOJIOTIOTPEONCHUS PACXOLy TEIUIOTHI Ha ropsdee BoJOCHA0-
h
xennme Q7.

[To dopmyne (1.31) ompenensiercs OTHOCUTENbHAS BETUUYUHA PETYIUPYIOLIEro o0bema

ht

Khr
0 = (K2 -D(1e) ™ = @eL-1)
hr

1,91
1

1911 _
o) " =028
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Perynupyrommii 06beM eMKOCTH 0aKka-akKKyMyJIITOpa MPH MOIIHOCTH
BOJIOHArpeBaTells, He 00eCIeYNBAIONIET0 MAKCUMAIBHOTO YaCOBOI'0 IOTPEOICHHS

TEIUIOTHI, onpeaeisercs mo popmyie (1.27):

_ pTQ)  0,23-24-1563
1,16(55-t°)  116(55-5)

=148,7 m* ~ 150 m*

CornacHo pexomeHanusm [ 1] mpuauMaroTcs K ycraHoBke 2 6aka o 50 % pacuetHoit

émkoctu (1o 75 M3) KaoKIbIH.
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I[MTPUJIOXEHME 1

OcHosHble OyKeeHHble 0003HAYUEHUS

h
q 0 — pacxo ropssucu BOJbI, J'I/C, CaHUTApHO-TCXHUYCCKHUM HpI/I60p0M

(apMarypoii), mpuHUMAEMBIH 10 MPUJI. 2;
h . . .
g — MakCHUMaJIbHBIH paCUETHBIN pacxXoJl TOpsYei BOJIBI, JI/C;

h
Q,,, —Pacxoxropsueii BObI, 71/4, CAHUTAPHO-TEXHUYECKUM IPUOOPOM,

MIPUHUMAEMbIH COTJIaCHO MPHIIL. 3;

h
q,, ,~ Hopma pacxona ropsiueit BOJbl, J1, MOTpeOUTeseM B 4ac HauboJb-

mero BO,Z[OHOTpe6J'IeHI/IH, IMpuHHUMacMasd CoriiaCHO IIPpUJI. 3;

h
¥ o o 3.
q e MAaKCUMAJIbHBbIK YaCOBOH PACXO/J ropsA4cu BOJAbL, M ,

h
g .- CpPEIHUI YaCOBOW pacxoj ropsiuei BOJIbI, M
T

q°" — pacueTHBII HUPKYIALMOHHBIA pacxo/ ropsueil BoIbI B CUCTEME, JI/C;
h.ci . .
q"“" — pacueTHBIIi pacxo ropsiueil BOIBI ¢ y4eTOM HUPKYJISIHOHHOTO, J1/C;

h
, — HOpma pacxona ropsiue BOJIbI, J1, IOTPEOUTENIEM B CYTKH (CMEHY)

HauOO0JIbIIEr0 BOAONIOTPEOICHUS;

h
q um HOpMa pacxoa FOqueﬁ BOJABI B CPCAHUC CYTKHU, JI;

sp
g —pacxox Bozsl IojaBaeMoi HacoCaMM;

sp
0| W 4acOBOM pacxo BOJbI, M3, moJgaBaeMoOIl HAaCOCOM;

U — gucio BogonoTpeduTeneii;
N — 9iCclI0 CaHUTapPHO-TEXHUYECKUX MPUOOPOB;
| — yIenbHbBIC TOTEPU HATIOpa Ha TPEHHE TPH PACUETHOM pacxojie, orpe-
JienisieMble 110 TabJIuam JUIsl THAPABINYECKOr0 pacyeTa CUCTEM XOJOI-
HOT'O BOJIOCHA0KEHUSI, Il CUCTEM TOPSYEro BOJOCHAOKEHUS C yUETOM
3apacTaHus [0 pEeKOMEHAYeMOMY HpuJ. 6;
P — BepoSITHOCTb AECHCTBUS CAHUTAPHO-TEXHUYECKUX TPUOOPOB;
Phr — BEpOSTHOCTB MCIIONB30BaHMS CAHUTAPHO-TEXHUUYECKUX PUOOPOB (BO3-

MO>KHOCTh MOAaYM IPUOOPOM HOPMHUPOBAHHOI'O YACOBOTO Pacxo/ia BOJbI)
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B TEYEHHE PACUETHOIO Yaca B 3/1aHUAX WJIN COOPYKEHUSIX C OJUHAKOBBIMU
BOJIOIIOTPEOHUTEIISIMU;
T — pacdeTHOE BpeMs, 4, MOTPEOJICHUsI BOJIBI (CYTKH, CMEHA);
Hp — Hanop, M, pa3BUBacMblii HACOCHON YCTaHOBKOIA;
Hgeom — reoMeTpHUYecKasi BbICOTA 04U BOJBL, M, OT OCH Hacoca Jio Tpedy-
€MOr'0 CAaHUTAPHO-TEXHUYECKOT0 Mproopa;
H\| — notepu Haropa, M, Ha paC4€THOM y4acTKe TpyOOIpoBoa;
Hi 1ot — cymMMa moTephb Halopa Ha pacieTHOM y4acTKe TpyOOomnpoBoaa;
H¢ — cBOOOAHBIN HAMOP, M, Y CAHUTAPHO-TEXHUYECKOT 0 Ipubopa, MpuHUMae-
MBI/ COTJIACHO 00s3aTEILHOMY TIPHIL 2;
Hy — HauMeHbpIIMH rapaHTUPOBAHHBIM HAIIOP B HAPYKHOM BOJOIPOBOJIHOM Ce-
TH;

Hep — M30BITOYHBIN HATIOP, M, KOTOPBIH clielyeT Noracuth Juadparmoii;

h
Q N TEIUIOBOW TOTOK, KBT, Ha HY>KIBI TOPSYETO BOJOCHA0KEHUS B TCUCHHE
r

qyaca MaKCUMaJIbHOI'O BOI[OHOTpe6J'IeHI/I$I;

h
QT — TEIUIOBOM IIOTOK, KBT, Ha HYXIBI TOPAYCTO BO,[[OCH8.6)KGHI/I$I B TCUCHUC

CpCAHEro Haca 3a CYTKH HanOOJIBIIErO BO,Z[OHOTpe6J'IeHI/I5I;

h
QT — TCIIJIOBOU ITOTOK, KBT, Ha HYKAbI TOPAYCTO BOI[OCH&G)KCHI/IH B TCUCHUC
m

CpEIHETO0 Yaca BOJIONOTPEOICHUS;
Q ht_ TEIJIONOTEPHU HA PACUETHOM y4yacTke, KBT;
W — CKOpPOCTh JIBHIKEHHS KHIKOCTH B TPYOOIIPOBOJIE, M/C;
| — mrHa, M, pacdyeTHOTo yJ4acTka TpyOOompoBoa;
K — KO3 UIHEHT, YUUTHIBAIOIIMIA TOTEPH HAIIOPA B MECTHBIX COTIPOTHB-
JICHUSX;
t° — Temneparypa xon0/H0i1 Boapl, °C, B CETH BOJONPOBOJIA; IPU OTCYT-
CTBHMH JAHHBIX €€ CIIEAYET MPUHUMATh paBHOH 5 °C;
At — pa3HOCTh TeMIeparyp ropsiueii u XoJa0aHoi Bojbl, °C;
N — 4KCc0 BKIIIOUEHUN Hacoca B 1 u;
N '— MepoxXoBaTOCTh TPYOOIIPOBOJIOB;
Gah, Ggo — pacdeTHBIN pacxo]] CETEBOM (Tperoleii) BOIbI COOTBETCTBEHHO

Ha Topsiuee BOJIOCHAOKEHNE U OTOTUICHHUE, KI/4;
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Gy pacyeTHBIN Pacxo]] CETEBOM (rperoleii) BoIbI Yepe3 BOIONOI0Tpe-
BaTellb, KI/4;

F — IOBEPXHOCTb HATPEBA BOLOIIOLOTPEBATEIIS, M2

t, — pacueTHas TemIepaTrypa Hapy>KHOTO BO3/1yXa JUIsl IPOCKTHUPOBAHUS
ortomienus, °C;

t'y — TeMneparypa Hapy>KHOT'O BO3/lyXa B TOUKE H3j0Ma rpaduka Temie-
paryp, °C;

t° — Temneparypa Xon01HO# (BOAOIPOBOIHOI) BOJLI B OTONHUTENbLHbIIA

nepuo (IIpu OTCYTCTBUU JaHHbIX TpuHuMaercs 5 °C) ;

h
t - TeMIIepaTypa BOAbI, IOCTYMAIOLIEH B CHCTEMY rOpsYero Bo10CHa0-
JKEHUS IOTpeOuTeNel Ha BBIXO/I€ U3 BOAOIIOIOTPEBATENS IIPH OJJHO-

CTYIIEHYaTOM CXEM€ BKIIFOUEHUs BOJAOIOAorpeBarene uinu nociue 11

CTYIICHU BOAOIIOAOTPEBATCIIA ITPHU HBYXCTYHCanTOﬁ CXEMCE, OC;

p o o
fcp — CpeAHsis TeMIlepaTypa Irperolleld BOAbl MEXK/y TEMIIEpaTypoi Ha

Bxone 7 " °C;
ne ¥ nuabixone - w3 Bogononorpesares, °C;

H H
tcp — TO K€, Harp€Ba€MOH BOJbI MCKAY TCMIICPATYPOU HA BXOAC th M Ha

H
BBIXOZC { W3 BOJOIOOrPEBATEIS, °C;

ti — TeMIepaTypa HarpeBaeMoil BOIbl mociie | cTyreHu Bo1omoorpeBa-
TeJIsl TP IBYXCTYNEHYATON CXeMe MPUCOSTUHEHHUS BOIOTIOIOTPEBA-
Tenen, °C;
Atp, — TeMIIepaTypHBII HAaNlOp WIIN pacyeTHas (CpeaHenorapupmMudeckas)
Pa3HOCTh TEMIIEpATyp MEXKIY Irperolleii U HarpeBaemoi cpeaou, °C;
Ats,, Aty — COOTBETCTBEHHO OOJIbINIAst U MEHbBIIIAsi PA3HOCTH TEMIIEPATYP
MEXIy Fperoieil 1 HarpeBaeMoi BOJOM Ha BXOJIE WJIA Ha BBIXOJIE
u3 Bojonoaorpesarens, °C;
71— TeMIiepaTypa ceTeBoi (Tperolieii) BoIbl B MOAAIOIIEM TPYOOIIPOBO/IE
TEIJIOBOM CETH IIPH PACUETHOM TEMITEpaType HAPYKHOTO BO3/1yXa
to, °C;
To1 — TO XK€, B TIOJIAI0IIEM TPYOOIIpOBOJIe CUCTEMBI oTorieHus, °C;

T) — TO K€, B 00paTHOM TpyOOIPOBO/IE TETIOBOM CETH U MOCIIE CUCTEMBI
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oToruieHus 3aanui, °C;

7’1 — TeMIieparypa ceTeBoil (rperolieii) Bobl B IoaroleM TpyOoonpoBoie
TEIUIOBOM CEeTH, B TOUKE MU3JI0OMa TeMIepaTypHoro rpaduka, °C;

7' — TO ke, B 00paTHOM TPyOOTPOBO/IC TETNIOBOM CETH U MOCIIE CUCTEM
oToruieHus 3aanui, °C;

7'3 — TO K€, TIOCJI€ BOJIOIO0TPEBATEISI TOPSYETO BOIOCHAOKCHHSI, TTO/I-
KIIFOYEHHOTO K TEIJIOBOM CETH MO OJAHOCTYIIEHYATON cXeMe, peKo-
MeHayeTcs npuHuMath 73 = 30 °C;

0 — IUIOTHOCTB BOJIBI IIPU CpPeHEN Temneparype tep, KI/M°, OpHEHTHPO-

BOYHO IpuHUMaeTcs paBHoit 1 000 Kr/M>;

K — xoaddunuent temnonepenayuu, Bt /(M2 °C);

o1 — K03 (ULKEHT TEII00TAaYU OT TPEIOLIeii BOJBI K CTEHKE TPYOKH,
Br/(m*-°C);

Q — TO K€, OT CTEHKH TPYOKH K HarpeBaeMoi BoJie, BT/(M2 °C);

AcT. — TETUIONPOBOAHOCTH CTEHKH TpyOkH, BT/(M -°C), npuHHMaeTcs paB-

HOM: 17151 Hepkaserorieit cramu 16 Bt/(m -°C), ans natyau
105 B1/( M -°C);

Aax— TO K€, CIIOSI HAKUTIH, TIpHHUMaeTcs paBHo# 2,3 B1/(M -°C);

W, — cKOpoCTh BOJIBI B TPYOKax, M/c;

W,ip — CKOPOCTB BOZIBI B MEKXTPYOHOM IIPOCTPAHCTBE, M/C;

fp— IuIOmans cedeHus TpyOOK B OTHOM XOJy BOJIOIOIOTPEBATEIL, M;

fump — IUIOIIANE CEUEHHS MEKTPYOHOTO IPOCTPAHCTBA CEKIIMOHHOTO BO-
JIOTIOJIOTpEeBaTels, M

OcT — TOJIITUHA CTEHKH TPYOOK, M;

Ouax —TOJIIIMHA CJIOS HAKUIIU, M, IPUHUMAETCS Ha OCHOBAaHUU JKCILTyaTa-
[IMOHHBIX JJAHHBIX C YUETOM KaueCTBa BOJIbI, MIPHU OTCYTCTBUU
JAHHBIX JomyckaeTrcs npuHuMath paBHoi 0,0005 wm;

Dpu— BHYTpEHHUN TUaMETpP KOPITyca BOAOIIOAOTPEBATENS, M;

dpy — BHYTpEHHHI JHaMETp TPYOOK, M;

duap — HAPYXKHBIH JHaMETp TPYOOK, M;

dyxs — PKBUBAJICHTHBII HaMeTp MEKTPYOHOTO MPOCTPAHCTRA, M;

¥ — K03 punmeHT 3 PEeKTUBHOCTH TEIIIO0OMEHA;
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L — K03 PUIUEHT, YIUTHIBAIONTUH 3arps3HEHHUE IIOBEPXHOCTH TPYOOK
npu omnpeneneHn: KodppuureHTa Terionepeaadn Bo0no10rpeare-
Ts1;

@ — k03¢ punmenT, yauThIBarOmuii HakuIeoOpa3oBaHue Ha TPyOKax BO-
JIOTIOJIOTPEBATENISI IPU OIIPECIICHUH MTOTEPh JaBJICHUS B BOJIOIIO-

A0rpeBareiiec.
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