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ey 1 3212491 NPAKTHYECKUX 3AHITHIA

Onbir  mperofaBanus  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 MblluieHue. 1103ToMy OCHOBHAS LIEb MPAKTUYECKUX 3aHATUN U METOJIMUECKUX YKA3aHUM K HUM
3aKJTFOYAeTCS B Pa3BUTUH Y CTYACHTOB IPAKTUYECKUX HABBIKOB MPUMEHEHHS TEOPETUUECKUX CBEICHUI K
PELICHHI0 KOHKPETHBIX 3a[a4 MPOSKTHUPOBAHKS M pacyeTa 3JIEMEHTOB CUCTEMBI TEeTUIOCHa0XeHus. Me-
TOAMYECKHE YKa3aHUs C JIOCTATOUHON MOJIHOTOM OXBATHIBAIOT BCE OCHOBHBIE Pa3/Ieibl AUCIUILTHHBL.

[Ipu paspaboTKe METOMYECKUX yKa3aHWH CTaBWIIACH IIENb JOOHUTHCS IIHMPOKOTO TEMATHUIECKOrO
pazHOoOOpasys, WHIUBUIyIM3aMHd U HECTaHAAPTHOCTU 3aj1ad. Hapsimy ¢ aHanMTUYeCKUMU METOaMU
UCTIONB3YIOTCS  TpauecKue METOIbl PEIICHHs, TO3BOJLSIFOIIME HAJIHO AHAIM3UPOBATH BIIMSHUC
Pa3MMYHBIX (PAKTOPOB HA KOHEUHBIE PE3YJIbTAThI.

Jlnss noBbiueHust 3(GQEKTHBHOCTH TMPAKTUYECKUX 3aHATAH OCHOBHOE BHHMAHUE YICISICTCS
CaMOCTOSITENIbHOM paboTe CTYAEHTOB, IS Yero Kakaas 3ajada WIM KOHKPeTHAs CUTyalus st
MPOSKTHPOBAHMSI CHAOYKEHA WHIIMBUTYaTbHBIMU MCXOIHBIMU JaHHBIMH. HOMep BapraHTa HCXOHBIX
JIAHHBIX COOTBETCTBYET MOPSIIKOBOMY HOMEPY (DaMUITNH CTYy/IGHTA B >KypHAJIE MPEro/aBaTesis.

MeTtomyeckue yKazaHusl K KaKIOMY IPAKTUUECKOMY 3aHSTHIO COICPYKUT TEOPETUUECKHE CBEICHUS
HEOOXOMMBIC TSI PEIICHHsT COOTBETCTBYIOIIMX 3a/ad. Ha m3ydeHne 3THX TeOPETHYECKHX CBEICHHIN
otBogutcst 15..20 MUHYT, MpU STOM MperofaBaTelb JIOMOMHUTEIBHO MOSICHSIET HAuOoJee CIOMKHBIE
BOIPOCHL. Jlasiee CTy/IeHThI MPUCTYMAIOT K CAMOCTOSITEIIBHOMY PEICHUIO 33/1ad C WHIMBUAYAILHBIMA
WCXOHBIMH JaHHBIMU. B mporiecce perieHus 3aqad npernoaaBareib JaéT METOAMYECKUE YKa3aHHUs K
PEIIEHHIO HAaNOOJIEE CITOKHBIX 3a]1a4.

Ecmu cTygeHT mpormycTiil MPakTUYECKOEe 3aHSATHE, TO COOTBETCTBYIOIME 33/1a4d JIOJDKHBI OBITh
PELIEHBI UM BHE PACIIMCAHUS 3aHATHM.

1. BHyTpeHHHii BOAONIPOBOJ

HpOGKTI/IpyCTCH AJIg TIoJa49r BOJABI HEIIOCPCACTBCHHO HOTpC6I/ITeJHO Ha X031 CTBEHHO-
IMUTBCBBIC, IPOTUBOIIOXKAPHBIC U IIPOU3BOJACTBCHHLIC HYK/bI. I[OJ'DKHBI OBITh 00€CTICUCHBI

HGO6XOZ[I/IMI>IG HaItopbl, pacxodbl BOABI U PEIKUMbI BOI[OHOTpC6J'I€HI/I${.

JanpHelye 3Tansl pa3pabOTKH 3TOTO pasjiesa pEKOMEHAYIOTCS B CIIEAYIOIIeH

MOCTIeI0BATENbHOCTH:
a) BEIOOp CUCTEMBI M CXeMbI BOJOCHA0KEHUSI 00bEKTa IPOSKTUPOBAHHUS;
0) BbIOOP MeCTOPaCcOIOKEHUS BBOAA, BOAOMEPHOIO Y31, HACOCHBIX U APYTUX YCTAHOBOK;

B) HAaHCECCHUEC Ha IJIaHbI 3JaHUA MCCT PACITIOJIOKCHHUA CTOSIKOB U MaruCTpajJbHBIX

TpyOOIIPOBOJIOB;

F) BBIUCPYHNBAHUC CXCMbI BO,[[OHpOBOI[HOﬁ CCTH,



[[) MMPOU3BOACTBO ' APABIMYCCKOroO pacucTa CCTHU Ha ClIydan: MaKCUMAJIbHOT'O XO03SMCTBEHHO-

IIUTHEBOT'O U IIPOU3BOJICTBEHHOIO NOTPEOICHUS

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

IIPOU3BOJACTBCHHOI'O HOTpC6J’ICHI/I5I BOJEBI,

€) COCTaBJICHUE CHIEIH(PHUKAIINY.

A. Bb10op cucTeMbl M CXeMbl BOJ0CHAOKEHM I
00beKTa NPOEKTUPOBAHUS

PYKOBOI[CTBOM JIIA BI)I60pa SABIAKOTCA AAHHBIC, U3JI0KCHHBIC B 3a/JTaHUH (HJIaHI/IpOBKa 3JaHusd,
PACIIOJIOKCHHUEC 3JaHUA Ha I'CHILIAHC YYaCTKa, Ha3HAUYCHUC 3IlaHI/I$I), a TaKKC yKa3aHHue

COOTBETCTBYIOMIUX paznenoB CHull.
Oco0oe BHUMaHHUE CIEYET YACTUTh COOI0ICHUIO TPOTUBONOKAPHBIX TpeboBanuit Cuull.

BHyTpeHHue ceTu X03HCTBEHHO-TTUTHEBBIX BOJAOIPOBOJIOB, CETU 00bEJUHEHHBIX
IIPOTUBOMNOKAPHBIX U XO35I1ICTBEHHO-TIUTHEBBIX BOJOIPOBOIOB U CETU IPOU3BOACTBEHHBIX
BOJIOIIPOBOJIOB, OJIAIOIIUX BOAY MUTHEBOTO Kau€CTBA, IOJI)KHBI IPOEKTHUPOBATHCS U3
CTaJIbHBIX OLIMHKOBAHHBIX TPYO Mpu auamerpax A0 80 MM M U3 HEOLIMHKOBAHHBIX TPYO MpH

OOJIBIIIHX AnaMeTpax.

[Ipu onpeneneHuu cxemsl ceTeit BOAOCHA0MKEHNS HEOOXOUMO YIYUTHIBATh, UTO HAanbOJee
SKOHOMHUYHBIE U MTPOCTHIE CXEMBI MOTYYAIOTCS B TEX CIy4asx, KOT/1a BOJ0pa300pHbIE KpaHBI

n HpI/I60pBI CTPYHIIMPOBAHBI U PACITIOJIOKCHBI B 3TAXKaX 3JJdHUA APYT HA APYTOM.

Cetn BHYTPCHHCT'O BOAOIIPOBOAAa MOT'YT OBITh TYIIUKOBBIMHU U KOJIBIICBBIMU, C OJHUM HJIN

HECKOJIbKMMU BBOJIaMH, C HM)KHEN M BEpXHEH Pa3BOJKON MaruCTpaye.

Hwxnusas Ppa3BOJKa NPUMECHACTCS I''TaBHBIM 06pa30M B XXHJIBIX U 06HI€CTBGHHI)IX 3JaHUAX,

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

J1J1s1 MHOTO3Ta)KHBIX KUIIBIX 3JJaHHUI BHICOTOM 17 1 OoJee sTaxei MPUMEHSIOT 30HHBIC
BOJIOTIPOB/IBI C PACYETOM JTOMYIIEHUS THAPOCTATUIECKOTO HAMIOpa Y HUKHUX BOJ103a00PHBIX

2
TOYEK y CAaHUTAPHBIX MPUOOPOB HE OoJiee 6 Kre/cm”.

B OT/IE/BHOI CETH POTHBOIOKAPHOTO BOIONPOBOA He Gonee 9 kre/cm’ y

HU3KOPACIIOJIOKCHHBIX IMOKAPHBIX KPAHOB.



HpI/I 30HHBIX CUCTCMAX HAXOAUT NPUMCHCHHUEC BCPXHAA Pa3BOJKAa MAaruCTpaliu.

TpyOsl ciieyeT NpoKIaAbIBaTh MPSIMOJIMHEHHO U AapauIeIbHO CTEHAM 3/1aHUsl, YTOObI
IPOTSHKEHHOCTh TPYOOIIPOBOIOB Oblila HAUMEHbLIEH, YTOOBI OHU HE 3arpOMOXK /1T OKOHHBIX
U JIBEPHBIX IPOEMOB, HE IOPTUIIM BUJIa TIOMELIEHUH U OBbLIIM JOCTYIHBI AJI1 OCMOTPA U
peMoHTa. B 3aBUCMMOCTH OT Ha3HAUYEHUS U CTETICHN OJIaroyCTpOCTBA 3AaHUS TIPUMEHSIOT

7Ba crioco0a MPOKIAJKU TPYO: OTKPBITBHIN M CKPBITHIN.

Ha BHYTPCHHHUX BOAOIIPOBOAHBIX CETAX, KaK IIPABUJIO, YCTAHABIMBAIOT HAPYKXHBIC

MOJIMBOYHBIE KPaHBI — 10 OTHOMY Ha KaxJpie 60-70 M nepuMeTpa 34aHus.

Br160p cuTeMbl BHYTPEHHETO BOJOIIPOBOIA MPOU3BOJIUTCS TTOCIIE CPABHCHUS BETUIHHBI
3aJJaHHOTO TapaHTHPOBAHHOTO HAIIOPA B TOPOJCKOI CETH BOAOMPOBO/IA Y BBOJIA B 31aHUE
(Hrsp) ¢ BemnunHoi TpeOyemoro Hamopa (Hipes), onipenensieMoro B pe3yabTare

TUAPaBIMYICCKOro pacucTra.

HauOonee npocras u pacipocTpaHeHHas cucTeMa, 6e€3 yCTaHOBOK JJIsl IIOBBIIIEHUS HAIlopa U
BOJIOHAMIOPHBIX 0AKOB, MPUMEHSETCS MIPU KPYTIIOCYTOYHOM BOJOCHA0KEHUN U3 TOPOJICKOM

cetd pHu Hyap=Hipes.

B ciydae, korna notpeOHas BeIMYMHA TAPAaHTUPOBAHHOTO HAIOpa He 00ecreunBaeTCs JIHIIb
B OT/EJIbHBIC YAaCTH CYTOK M HE3HAUYUTEIbHBIX PACcX0/aX BOJIbI, BO3MOXHO IPUMEHEHHE
CXEMBbI BOJJOCHA0KEHHsI C YCTAHOBKOM BOJIOHAIOPHOTO 0aKa, BHITOIHSAIOMIETO (HYHKITUU
3aracHOM U PEryIupYIONed eMKOCTH U 3al0JIHAEMOTO MEPUOANIECKHU IO JATCHHUEM

Hapy»KHEro BOJONPOBO/Ia 0€3 MOBBICUTEIbHBIX YCTPONUCTB.

HpI/I 3HAYUTEIbHON Pa3sHUILIC HAIIOPOB, Tpe6yeM0ro U TapaHTUPOBAHHOT O, IPUMCHICTCA
KOM6I/IHI/IpOBaHHa${ CUCTCMA: MOHTHUPYCTCA YCTaHOBKA IUIS TOBBIMICHHUA HAIIOPA U

YCTaHABIIMBAETCS BOJIOHATIOPHBIN Oak
Bb.Bb100p MecTa pacnoJioskeHusi BBOAa, BOAOMEPHOro y3.a,
HANOPHBIX U APYIUX YCTAHOBOK

Mecra 17151 yCTpoiicTBa BBOJIa, YCTAHOBKH apMaTypbl U 000pyJOBaHUS, TOJHKHBI OBITh
BBIOpaHBI U3 YCIIOBUS 00ecreueHus: K HUM CBOOOJHOIO AOCTYIa, 00eCreueHUs TeEMIIEpaTyphl

BO3/Iyxa 3uMoi He MeHee yeM +2°C u Boimonnenue tpedosannit CHull 2.04.01-85.

Kpbuibuateie cueTunku BojbI (Kamuopsr 15, 20, 25, 32, 40, 50 MM) ycTaHAaBIMBAIOTCS TOJIBKO

TOPU30HTANBLHO; TypOuHHBIE (Kamuops 50, 80, 100, 150, 200,



250 MM) — KaK TOpPU30HTAIILHO, TaK U B HAKJIOHHOM WJIA BEPTUKAJIBHOM IOJIOKEHHUH, B

MOCJICAHEM CJIydac Ipu yCJIOBHUU ABHUIKCHUA BOJAbI CHU3Y BBEPX.

[IpoekTupoBanrie 06BOJHON JIMHUU Y CYETUMKA BOJbI 00S13aTENILHO MPU HATUYUH OJHOTO
BBOJIa B 3/1aHHE, a TAKXKE B CIIy4asiX, KOT/la CYUETYMK HE pacuUTaH Ha MPOIMYCK MTOJHOTO
pacyeTHOro pacxo/ia BOJbI HA BHYTPEHHEE MokapoTyieHrne. OOBoAHAS JIMHUS T0JHKHA ObITh
pacurTaHa Ha MPOIMYCK MAaKCUMAJIBHOTO (C YY€TOM MTPOTUBOIIOXKAPHOTO) pacxoaa Bosl. Ha
00BOJHOM JIMHUU AOJHKHA IPETyCMaTPUBATHCS YCTAaHOBKA 3aJIBUKKH, 3aIUIOMOMPOBAHHOMN B

00BIYHOE BPEM:A B 3aKPbITOM ITOJIOKCHHUH.

JlnuHa BBOAA AOJDKHA OBITH IO BO3SMMOXKHOCTH HaMMEHbIIeH. BBO HY)KHO ITPOEKTUPOBATH
IO, MPSIMBIM YTJIOM K 3/IaHHIO, JKEJIATEIbHO B CPEHEN YaCTH 34aHUs; JOIyCKAeTCs

NPHCOETMHEHNUE TI0 IUATOHAIIH [0 YIJIOM He MeHee 45°,

B cJIy4dac, korga pr6a YJIXYHOTO BOAOIIPOBOAA MPOXOAUT IMApaJIIICIIbHO TOpHeBOﬁ CTCHC

3JaHusA, BO3MOXHO YCTPOﬁCTBO BBO/JIa 4€pPE€3 TOPUCBYIO CTCHY.

Ilepecedenue BBOJIa CO CTEHAMHU IOBaIa U (YHIAMEHTOM JIOJDKHO IIPOEKTUPOBATHCS C
Y4ETOM YKa3aHHOI'O B 33JIaHUU YPOBHS IPYHTOBBIX BOJ, C YUETOM CaJIbHUKOB B MOKPBIX

IpyHTax U 0e3 caJbHUKOB B CyXHX I'PYHTaX.
B. HaneceHue HA IUIAHBI 3JaHUSA MECT PACIIOJI0KECHUS
CTOSIKOB M MAarMCTPAJIbHBIX TPYOONIPOBO/I0OB

B nomenieHusx ¢ noBbILIEHHBIMU TPEOOBAaHUSAMU K UX OT/IEIKE PEKOMEHYETCsl CKphITast
Ipokjaaka TpyO B 00po3/ax ¢ mocieayrouiei 3aaenkoi 00po3a MTyKaTypKOH MO CeTKe.
Crosiky 1 pa3BOJIKA BHYTPEHHETO BOJIOIPOBO/Ia MOKHO MPOKJIAAbIBATh TAKXKE U OTKPBITO IO

CTEHAM U TIEPErOpoIKaM MOMEIICHUM.

BOI[OHpOBOI[HI:IG CTOAKH JOJKHBI pacrojaratbCAa ¢ y4Y€TOM BO3MOKHOCTHU obecreyeHus
BOIIOﬁ MAaKCHUMAJIBbHOI'O YHCJjia BOI[Op8.360pHBIX TOYCK IIpH YCIIOBUU MUHUMAJIBHBIX TJIMH
IIOABOAOK K OTUM BO,Z[OpaS60pHBIM ToukaM. CTOSIKH HE CJICOAYCT pacriojiaraTb Ha CTCHAXx,

CMECXKHBIX C XXUJIBIMHU ITIOMCIICHUAMU.

Haubonee nenecooOpa3HbIM cuuTaeTcs pa3MelieHle CTOsIKa X0351iCTBEHHO-TTUTHEBOTO
BOJIOIIPOBOIAa BMECTE CO CTOSIKAMU KaHATH3AIMH U TOPSYETO BOJOCHA0KEHHSI B 001IIEM

KaHaJIC B CTCHaXx.



Kasxp1ii BOTOIIPOBOAHBIN CTOSIK B 3/IaHUSX BBICOTOM TPH dTaxKka U 0oJiee JOIKEH B
OCHOBaHUU UMETh 3AMIOPHYIO apMaTypy U TPOMHUK C MPOOKOU AJIsT BOSMOKHOCTH

OTKIIFOYCHUA CTOsSIKA M CITyCKa M3 HETO BOJBI ITPU PEMOHTE.

CTOSIKM ITPOTHBOIIOKAPHOTO BOAOIPOBOIA Pa3MELAtOTCsl BOINU3H MOKaPHBIX KPAHOB.
KonnyecTBo nokapHbIX KpaHOB, HA3HAYEHHOE C YYETOM pajauyca IeUCTBUS KOMIIAKTHOU
YaCTHU CTPYH U JUIMHBI II0KaPHOT'0 PyKaBa, ONPEACIIAECT YUCIIO CTOSKOB, pa3MEIlaeMbIX B

JICCTHUYHBIX KIJICTKaX, KOpuaopax u BECTHOIOJISAX.

MaFI/ICTpaJ'IBHaSI JIMHHUA Tp}I6 B IIpe€aciiax 1nmoaBajia, TCXHUYCCKOr'o IMOAIOJbA UIIN IIEPBOTO

oTaxKa COCAUHACT BBOJA BOAOIPOBOJA CO BCEMH BOAOIPOBOJHBIMUA CTOSIKAMMU.

MarwuctpajibHbIe TPYOOIPOBOIbI OOBIYHO TIPOKIIAABIBAIOTCS OTKPHITO MO KPATYANIIIUM
HAINPABJICHUAM C KPEIUICHUEM Ha [TOJBECKAX, KPOHIUTEHHAX U Kproubsix. [Ipu
MPOEKTUPOBAHUH MarkuCTPAIbHBIX TPYOOIIPOBOJIOB CIAEAYET MPEAyCMaTPUBATh UX MPOKIAAKY

C YKJIOHOM HC€ MCHEC 0,002 B CTOpPOHY BBOJIa WJIN CIIMBHBIX KPAHOB IJISI OIIOPOKHCHU.

B ciyuae npoxnaaku Maructpanei BoAOIPOBOa B IOMEIIEHUAX C TEMIIEpaTypoil BO3Iyxa

3umoit Huske 2°C clielyeT mpeyCMOTPETh YCTPOMCTBO TEIIOU30JISIIUN TPYO.

IIpu oTCyTCTBUY B 34aHUM NOABAJIBHBIX 3TAXKEH WIM TEXHUYECKUX I10II10JIbEB
TpYOOIPOBO/IBI CIIEAYET MPOKJIAAbIBATh HA MIEPBOM B MOATOJIBHBIX KaHallaX ¢
TpyOONPOBOJaMU OTOIJIEHUS U TOPSUEro BOJOCHAOKEHUS WM TIOJ] TIOJIOM C YCTPOHCTBBOM
CbEMHOTr0 (pH3a, a TAaKXKe M0 CTEHaM, B MECTaX, JOMYCKAIOUIUX OTKPBITYIO MPOKIAJIKY

TpyOOIPOBOJIOB.

TpyOsl BoJ10NIPOBOAA, YIOKEHHBIE B KaHAJIaX COBMECTHO C TPyOaMM OTOIUICHUS UITH
ropsiuero BOJAOCHA0XKEHHUs, JOKHBI POKJIaIbIBaThCsl HUXKE 3TUX TpyO. Ha nnanax, kpome
3JIEMEHTOB CTUCTEM (CaHUTapHbIE PUOOPHI, TPYOOIIPOBOBI U apMaTypa), MOKa3bIBAIOT
CTPOUTENIbHBIE KOHCTPYKLIMU M TEXHOJIOTHYECKOE 000pyI0BaHHE, K KOTOPOMY MOABOISAT BOAY

HJIK OT KOTOPOI'O OTBOAAT CTOYHYIO BOAY.

OIEeMEHTHI CHCTEM BOHOCHa6)KeHI/I${ M KaHaJIW3aluHX IMOKa3bIBAOTCA YCIIOBHBIMU

rpaguIecKuMu 0003HAYCHUSMHU.
Ha nnanel HaHOCAT:

*p336I/IBO‘-IHBIe OCH 3J1aHUA U PACCTOSAHUA MCKIAY HUMU,



*[IPUBA3KHU K p336I/IBO‘IHBIM OCAM 31aHHA BBOJOB BOJOIIPOBOAA, BBIITYCKOB KaHAJIM3alIUH U
ceTel BOJOCTOKOB,

* 0003HAYECHUS CTOKOB;

* TUAMETPBI pr6OHpOBOI[OB, BBOJIOB BOAOIIPOBO/JIa U BBIITYCKOB KaHAJIU3AaIllUH.

I'. BbluepunBaHue cxeMbl BOJOINPOBOIHON ceTH

Cxema BozonpoBoja cocranisercs B Maciurade 1:100 mo Bcem TpeM ocsiM ¢ HaHECEeHUEM
000pyZI0BaHUS M YCTAaHOBOK, YKa3aHUEM MECTOIOJIOKEHHSI 3aIlI0PHOM apMaTyphl,

BOI[Opa?>60pHBIX KpaHOB, BOOOMCPHOI'O y3Jia, IIOJHMBOYHBIX KpaHOB
u 1Ip. Cxema ¥ 11aHbl JOJIZKHBI OBITE OJJMHAKOBO OPUCHTHUPOBAHLI.

Ha cxeme ceTtn Hame4aroT pacyeTHBIE YYaCTKU-OTPE3KU CETH, 3aKJIFOUEHHBIE MEXY ABYMS

OTBCTBJICHUAMU CCTHU; 110 AJIMHC YHACTKa BEJIMYUHBI JUaMETpa U pacxoJa HC USMCHAIOTCH.

Brienenue pacyeTHBIX y4aCcTKOB HAUWHAETCS M0 BEIOPAHHOMY pacueTHOMY HAIPaBIICHUIO
JBUKEHHSI BOJBI OT BBOJIA JI0 PACUETHOM BOJIOpa300pHOIl TOUKH, pAaCIOIOKEHHOM Hanbomee
BBICOKO M B HAaMOOJIbIIIEM OTAJICHUU OT BBOJA; MPU BBIABICHUH PACYETHOTO BOIOPa300PHOTO

YCTpOICTBa HY)KHO YYUTBIBATh TpeOyemble paboune Halophl.

Pabounii Harmop y Bo1opa300pHBIX KPAaHOB, MUTHEBBIX (POHTAHYMKOB O€3 peryisaropa
JIaBJICHUsI, CMECUTEJIEH CAHUTAPHBIX MPUOOPOB U MOIJIABKOBBIX KJIAIIAHOB CMBIBHBIX OAYKOB,
JI0JKEH OBITh He MeHee 2 M; y MUThEeBBIX (DOHTAHYHMKOB C PETYJIATOPAaMH JJaBIEHUS — HE

MEHEE 5 M; y CMBIBHBIX KDaHOB YHUTA30B — HE MEHEE

6-8 M; y Ta30BbIX BOJIOHArpeBaTesei 1 CMECUTEINEH peryInpyeMbIX AYIIEBBIX CETOK - HE

menee 4 M.

Kaxxpiii pacueTHBIN y4acTOK BOJOMPOBOIHOM ceTu 00o3HauaroT udppamu 1-2, 2-3, 3-4 u

T.AO.
Ha cxemax cuctem BOJOIIPOBOJAA IMMTOKA3bIBAKOT:

*BBOJIbI, C YKa3aHWEM JMaMETPOB M OTMETOK YpOBHEH oceil TpyOOompoBOJOB B MeCTax
IIEPECEUEHMS X C OCSIMHU HapYKHBIX CTEH 3[aHUS,

* MaruCTpaJibHble TPYOONpPOBOJBI, CTOSKHM W OTBETBICHHUS K BOJOMOTPEOUTENSIM, C
yKa3aHHeM JMaMeTPOB U OTMETOK YPOBHEH 0ceil MarucTpajibHBIX TPYOOIIPOBOJIOB;

*apMaTypy, I[OXKapHble M TIOJIMBOYHBIE KpaHbl, BOJOMNPOBOJHOE O0OOPYIOBaHHE,

KOHTPOJIbHO-U3MCPUTCIILHBIC HpI/I60pBI, nepexoabl U Ap. 3JICMCHTBI CUCTCMBI.



DeMeHTHI CHCTEM BOAOIPOBO/IA HA CXeMaX MOKa3bIBAIOT YCIOBHBIMH IpapUUECKUMH

0003HAYCHHUAMH (CM.IPUIIOKEHUE).

MecTa pa3pbIBOB TpYOOIIPOBOOB Ha CXeMax 0003HAYal0T CTPOUHBIMU
OyKBaMH.

. 'mapaBauveckuii pacyer BOAONPOBOJAHOM CeTH

B 3agauy pacuera BXoAuT:

1. Onpenenenue obmero st 00bEKTAa Pacxo/ia BOIbI.
2. T'mapaBinuveckuil pacueT OTJENIbHBIX YUACTKOB CETH.
3. Pacuer u monOoOp yCcTaHOBOK, BXOJSIIUX B CHCTEMY BOJIOCHA0KEHUS 0OBEKTA.

I[Tepen HayaaoM pacdera HEOOXOJUMO:

1. Omnpenenuth notpeduTeneil BOAbI (Ha BCE BUABI HYX).

2. CocTaBUTbH NPUHIMIIHATIBHYIO CXEMY BOJOMOTPEOICHUS.

3. 3HaTh HOPMBI BOAOIIOTPEOICHUSI.

4. 3Hatb TpeOOBaHUs MOTPEOUTENEH K KAUECTBY BOJBI.

5. 3HaTh peXUMbI BOJAONOTPEOICHUS.

6. 3HaTh pabouue HAMOPHI Y BCEX BOJOPA30OPHBIX YCTPOUCTB.
Oco0oe BHMMaHUE CleyeT 00paTUTh Ha YTOYHEHHE BEIHUMH PabouuX HAOPOB IS
TEXHOJIOTHYECKOTO 000pyI0BaHUsI, HOO YCTAaHOBJICHHOE Ha HIXKHEM JTake 000pyI0BaHUE

MOXET OKa3aThCs TUKTYIOIIMM BOJIOMIOTPEOUTEIEM (PACUETHOM BOIOMPOBOIHON TOUKOM).

I_ICJ'ILIO THAPaBINYCCKOr0 pacucTa ABJIACTCA OIMPEACIICHUC PACUCTHBIX paCX040B, THAMCTPOB
TPY6, O6H.[I/IX MOTEphb HAIopa, HO,Z[60p BOAOMCPA U HAXOKACHUEC BCIIMYUH HAIIOpa, KaOTOpLIﬁ

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

XO0351MCTBEHHO-TTUTHEBOM BOJIOITPOBOJ] PACUUTHIBAETCS HA M0J1a4y MAaKCUMAIbHOTO
PacyETHOr0 CEKYHIHOT'O pacX0/a BOJIbI, @ IPH XO3AWCTBEHHO-IIPOTUBOIIOKAPHBIX CUCTEMAX
BOJOCHAOKEHUS TPOU3BOUTCS TOTIOJHUTEIBHBIA pacyeT Ha OJTHOBPEMEHHBIN MPOMYCK
MaKCHUMAaJIbHOTO XO03SIICTBEHHO-TTUTHEBOT0, TPOU3BOICTBEHHOT'O M TIOKapHOTO PacXo/I0B

BOJIBI.

Pacuer TyHHKOBOﬁ paSBeTBHCHHOﬁ CCTU C OAHOCTOPOHHUM MMUTAHUCM BCIACTCS B CJ'IC)IyIOIJ_[CI\/'I

IOCICI0BAaTCIBHOCTH !



1. Ha cxeme BOJOIPOBOJHOW CETH HaMEYaeTCs TIJIABHOE pAcueTHOE HamrpaBlieHHE U
pacueTHas TOYKa. 3a pacueTHYIO TOUYKY MPUHUMAETCS camasi HeOJaronpusTHas TOUKa
Bo/03a0opa (Hambojee OTHAJICHHAs OT BBOJA W BBICOKO pACIOJIOKEHHAs C
HanOOJIBIIIUM HEOOXOIUMBIM pa00OYUM HATIOPOM).

2. TlpoumsBoautcs pazduBKa TPYOOIPOBOIOB HA PACUETHBIE YUACTKH.

3. CocraBnsieTcs pacueTHasi TaOnMIa, T7Ie yKa3blBalOTCS HOMEpa y4acTKOB, KOJIUYECTBO
BOJIOPA30OPHBIX TOYEK, JJIMHBI YYaCTKOB, YHUCIIO IMOTPEOWTENCH, YHUCIO TPUOOpPOB,
pacyeTHBIC PaCXO/IbI.

4. Tlo Tabmuuam THUAPABIMYECKOTO pacyera BOJOMPOBOAHBIX TPYyO MOIOMpArOTCs, ¢
YUETOM PEKOMEHAYEMBIX 3HAUYEHUI BEIWYMH SKOHOMHUYHBIX CKOPOCTEH, JHAMETPHI U
OIIPENIEINIAIOTCS YCIbHBIC IIOTEPU HAIlOpa Ha | M Ha TpEeHUE.

5. TMoxcuMThIBalOTCS MOTEPU HAMOPA HA KAXKIOM PACUCTHOM Y4acTKe.

6. CymmupyroTCs TMOTEpH Hamopa IO JJIUHE [0 BCEMY pPAacYCTHOMY HalpaBJICHHUIO,
HAYMHAs OT MECTa MPHCOEINHEHHUS BBO/A K TOPOJCKOMY BOJOIPOBOAY JI0 PACUETHOM
BOJIOPa300PHON TOUKH.

7. OnpenensoTcss CyMMapHbIE IMOTEpH Hamopa IO JUIMHE C Y4YETOM IOBBIIIAFOIIETO
KO3 PHIIMEHTa HA MECTHBIC CONIPOTHBIICHHSI.

8. OmpenenstoTcs MOTEpH HAIIOpPa B BOJAOMEPHOM Y3JIe M HACOCHOM YCTaHOBKE.

9. OmnpenensieTcs TpeOyeMBbIid HAOP B 3aHUU.

10. ComocTaBngrOTCsl BEIWYUHBI 3HAYEHHH TpeOyeMoro W TrapaHTUPYeMOrO HAloOpoB U
JiefaeTcs BBIBOJI O 11€/1eCO00pPa3sHOCTH MPUMEHEHUs IMOBBICUTENIBHOW YCTAaHOBKH U
BOJIOHATIOPHOTO Oaxa.

11. B cnyuyae, xorna Hipes>Hrap omnpenenstor mapameTpsl HNOBBICHTENBHOM YCTaHOBKH,
MapKy Hacoca U THII JIEKTPOIBUTATEIISL.

12. B cmywae, Kkorgja TpPUHMMAETCS pEIIEHHE O HEOOXOIWMOCTH YCTaHOBKHU
BOJIOHANIOPHOTO 0aKa, ONpeiesIoTcsd eMKOCTh 0aka U ero reoMeTpu4eckue pa3mepsl,
pacuuThIBaeTCs TpPyOOmMpoBOJ OT Oaka J0 pacyeTHOM BOAOPA30OpHOW TOYKH
(monmo’keHWe pacyeTHOM TOYKM mpu paboTe Oaka MOXKET HE COBIACTb C TEM
MOJIOKEHHEM, B KOTOPOM OHA HaXOJWJIach MPU MUTAHUH CETH OT BBOA), ONPEeseTCs
OTMeTKa JHa Oaka.

[Tpu HESICHOCTH TIOJIOKEHUS PACYETHOW TOYKU M HAIMIMHA COMHEHHSI B YaCTH TIPAaBUIIBHOCTH

BI)I60pa TJIaBHOI'O PACUCTHHOI'O HAITPABJICHUA CICAYET IMMPOBECTHU, B U3JIOKCHHOM BBIIIEC



nopsake (c n.1 1o 1.7), mpoBEpOYHBIN pacyeT 110 OTBETBIEHUIO OT INIABHOI'O PACYETHOIO

HaITpaBJICHHA.

Pe3ynbTarhl pacyeToB CpaBHUBAIOTCS U 32 OCHOBY IIPUHUMAETCS TOT, IPU KOTOPOM
CyMMapHas BeJINYMHA MOTEPh Hallopa HaubobIIas (C yueToM pabodyero Harnopa y pac4eTHOI

TOYKH).

[Tpu pacyere 0ObEIMHEHHOTO BOIOIPOBO/A, 00OECIIEYMBAIONIETO XO035HCTBEHHO-TTUTHEBHIE,
IIPOU3BOJICTBEHHBIC U IIPOTUBOIOKAPHBIE HYK/Ibl, TPOU3BOIUTCS JTOIOJHUTEIBHBIN pacyer,
OIIpeAeiss PACUETHON TOUYKOM CaMylO OTJAJICHHYIO U BBICOKYIO TOUKY TYLICHMs I10XKapa.
PacueTHbIi1 pacxon Npy ’TOM paBeH CYMMapHOMY pacXxoy Ha XO035MCTBEHHO-TIUTHEBLIE,
IIPOM3BOJICTBEHHBIE U MPOTUBOIIOKAPHBIE HYK/bl B BHIOpAaHHOM HallpaBiieHuu. B
IIPOU3BOJICTBEHHBIX U BCIIOMOTaTENbHbIX 3/1aHUSAX PACXO BOJBI HA AYIIH, MBIThE IIOJIOB U

IIOJIMBKY TCPPUTOPHUU HEC YUUTHIBACTCH.
Pacuer KOHbHeBOﬁ CCTU MPOU3BOJUTCA B CICAYIOLICM ITOPAIKE:

1. KosbIlo yCIIOBHO pa3aensieTcst Ha JABa MOJYyKOJIbIIA.
2. Kaxmoe mosyKosabIo paCUuTHIBACTCS 110 METOIMKE pacdeTa TYIIMKOBOH CETH.
3. Tlogbop aumamerpoB TPyO BEOYyT IO MOJYYCHUS BEIMUYMHBI 3HAYCHHUI HEBSI3KU B 000MX
MOJIYKOJIbIIaX He 6osee 5% moTeps B OJTHOM U3 MOTYKOJIEII.
Ecnu mipu 5TOM OKaxeTcst, YTO AUaMETPhI MOIYKOJIEI] pa3Hble, TO BEIOUPAIOT CPEAHUIA

ANaMETP U MPUHHUMAIOT €ro OJJMHAaKOBBIM 110 BCEMY KOJIBITY.

PacueTHbrit pacxoJ BOAbI HA MOXKAPOTYHICHUC ITPUHUMACTCA B 3aBUCUMOCTHU OT HA3HAYCHUA,

o0beMa U ATAKHOCTU 3daHud.

PacueTHbIe pacxo1bl BOABI I XO35IMCTBEHHO-TIMTHEBBIX HYXK/ B y4aCTKaX BHYTPEHHUX
CeTel KIIIBIX M OOIIECTBEHHBIX 3/IaHUM HYKHO OMPEAEIATH 1Mo (opMyaM U TabJIuIaMm,

npuseeHHsM B Crull 2.04.01-85 .

PacueTHble pacXo/pl 3aBUCST OT CTENEHU OJIaroycTporcTBa JAHHOTO 3[aHHS B €T0
HazHaueHus. Eciu xxunoe 31anre 000pyA0BaHO CHCTEMOM IIEHTPAIM30BAHHOTO TOPSIYEro
BOJIOCHA0KEHMUSI, TO BCE PACXOIbI X3 CTBEHHO-IUTHEBOTO BOJIOCHAOKEHUS CIIeIyeT OpaTh
o rpade "XomomHas", €CiM K€ B 3[JaHUH YCTAaHOBJIEHBI BOJIOHATPEBATENbHBIE KOJIOHKH, TO

pacxon 6epercs o rpade "obmas".

PacueTHbIi pacxod BOABI CJIICAYET OMPCACIIATL C BEPOATHOCTU JeHCTBUS HpI/I60pOB p.



Jist cuctem, 00CITy>)KMBAOINX OJUH BUJ TOTPEOUTENEH, BEPOATHOCTD ICHCTBUS

ornpeaenseTcs mo GopMyIie :

a) P OJMHAKOBBIX MPUOOPax B 3aHUU

-U
P- th,u (l)
3600q,-N

0) Py OTJIMYAIOIIMXCS TPYIIAX BOIOTOTPEOUTENEH B 3IaHUU

Py =L 2)

e qo (0o, qoh, Jo’) — CEKYH/HBIH pacxo/ BOJbI, BEIMUYUHY KOTOPOTO CIEAyeT ONpeNeaTh

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

U — yucio HOTpe6HTeHCﬁ Ha paCYCTHOM YYACTKCE,

tot h c .
Ohr, U (q hru ! g hru ! g hr.U ) — HOpMa pacxoJa BOJbI B J1/9 HanOOJIBIIETO BOI[OHOTp€6J'ICHI/I}I,

*.
o6mast, ropsiuas wiau xononHas ( mpuia.3 CHull 2.04.01-85).
HpI/I OTCYTCTBHUH OJAHHBIX O YHUCJIC CAHUTAPHO-TCXHUYCCKUX HpI/I60pOB B 3J1aHUAX 3HAUYCHUEC P

nonyckaercst npuaumath N=U.

tot

MaxkcuManbHBIA CEKYHIHBIN pacXo] BOJBI HA paCYETHOM y4acTke q (q qh, q°) n/c, cnemyer

OTpeeATh 10 GopMyIie:
q=>5q,0 (3)

rzae o - ko3 GUIKEHT, onperensieMblii COrNIacHO pekoMeHayeMoMy npuinoxenuto 4 CHull

2.04.01-85*, B 3aBHcUMOCTH OT N u P 1o ta6muie Nel wmmm Ne2,

I'unpaBnuueckuit pacueT cBOAUTCS B Tabnuiy 1

Tabmuma 1
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[Tpumeuanue. 3anonHenue rpad TabIUIbI BEACTCS CIEIYIOIIUM 00pa3oMm:

— I10 aKCOHOMeTpI/I‘{CCKOﬁ CXEMCE,
— I10 aKCOHOMeTpI/I‘{CCKOﬁ CXCMC U IIJITaHaM 3aJJaHusl,
—II0 aKCOHOMeTpH‘leCKOﬁ CXEMCE,

— 110 popmymnam (1) i nauEsiM CHulT 2.04.01-85" npunoxenne 3;

o ~ W e

- IyTeM TIEPEMHOKEHUsI BEJIMYUHBI P Ha uncio mpubopoB N s TeX y4acTKOB, Ha

koTophix BennunHa P<0,1;

6. — ompenensiercst mo CHull 2.04.01-85" npunoxxkenue 4 tabnuua Nel wmm Ne2;

7. -pacuer Beaercs o popmyine (3);

8. — ompenenseTcs M0 aKCOHOMETPHUYECKOM CXeMe H IIJIaHYy;

9. — mo "Tabmuuam ruapaBIUYecKoro pacxoja BogornpoBogHou cetu IlleBenmea", mo
BEJIMYMHE PAcX0/ia;

10. — TaK xe KaKk ¥ 9, Mpu YKOHOMHUYHOW CKOPOCTH;

11. - tak e Kak 1 9, IpU S3KOHOMHYHOI CKOPOCTH;

12. - BenuumHA MOTEPH HAIMOPaA HA KaXJIOM y4acTKE HAXOAHUTCS MEepeMHOKeHueM rpad 8 u

11.

OO61ue norepy Haropa Ha pacYeTHOM HalpaBICHUH ONPEIEIISIFOTCS IyTeM CYMMHUPOBAHHUS.



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

H OOIIECTBEHHBIX 30AHUI.

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

clieyeT onpeaensaTs no Gopmysne (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 (i, 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 IO INPUIIOKCHUTIO 4 B 3aBUCHMOCTH OT YHCJa HpI/I60p0B

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 — BpeMst 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

TUAPABINYCCKOr0o pacucTa BOAOIIPOBOAHBIX pr6, HUCXOJd U3 TOT'O, UTO CKOPOCTU ABUKCHUA



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 MOJMATHIICHOBBIX 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 HATIOPA, UMEIOIIETOCS B HAPY)KHOU CETH.
IMonoop BogOoMepa

JlnameTp yCIOBHOTO IIPOXO/Ia CUSTIUKA BOJIBI CIICTYET BEIOMPATH UCXOIS U3
CpEeIHEeYacoBOTO PAcXoia BOJBI 3a MEPHUOJI MOTPEOIICHUs (CYTKH, CMEHY), KOTOPBIH HE
JIOJKEH TMPEBBILIATh SKCILTyaTallMOHHBIN, MpuHuMaembli o Tabnuue 4 CHull 2.04.01-85* u

IPOBEPATH HaA IIPOITYCK MaKCHUMAaJIbHO-X 03U CTBEHHOI'O 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 pacxo/ia He JOJKHA IpeBbimath 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, — reoie3nuecKkasl OTMETKa BepXa JIloKa Ha YIMYHOM BOJOIIPOBOIHOM 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 CPaBHUTH BETUYMHY TPEOYEMOro 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 BHIXOJUTDH BBIIIE

*  JKCITyaTUPOBAHHOM KPOBJIM 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.

Jnuna Beimycka uig quamerpa 50 MM He JoikHa ObITh Oosee 8 M, 11 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 — nnst TpyOOonpoBOOB U3 APYrHX MaTepUasoB.
Ckopoctb nomkHa 0bITh He MeHee 0,7 m/c, a HanomHeHue — He Meree (,3.

Ecnu ycnoBue He BBIOTHSETCS, TO YYaCTKH CIEAYEeT CUUTaTh 0€3pacyeTHBIMU U UX
cienyet npokiaaeiBaTh 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;

3 - MAaKCUMaJIbHBIN pacXo/ CTOKOB OT IpruOopa
(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 OIIPEACIAEM Y OCHOBAHUS CTOAKA.

J1J1s TOr0 HaXO UM 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" npui. 4 Tab.1 wnm 2) u onpeensieM pacxoa CTOKOB 10
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 kKe MCTOOHUKE, UTO U paCUCT CTOAKOB, 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
poBepsIOT ycnoue 1o ¢opmyne (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, HAUMEHBIIUN YKIIOH Ha HEPACUETHBIX

yuactkax 0,008.



Tabnuma 2
['mapaBnuyeckuil pacyeT ABOPOBOM
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[Tocne HaxoX1eHUs THIPABIMYECKUX ITapaMeTpOB KaHanu3auonHoi ceru (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 MIYOHHBI IpOMEpP3aHUs 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. [ TyOrHa KoJI0/111a HAXOJUTCS KaK Pa3HOCTh OTMETOK MOBEPXHOCTH 3eMJIH U
JI0TKa TPYyOBI B 3TOM Touke. TpyObl BEIpaBHHUBAEM 10 LIENBITaM, T.€. IO 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 OTPAHUYUBAETCS OJHOU KBapTUPOHU.

CuctemMbl TOpsSYero BOJOCHAOXKEHUS TPEAHA3HAYEHBl Ul MOJA4Yd HOTPEOUTEISIM
ropsiueil BOJBI, TeMIlepaTypa KOTOpoi pomkHa ObiTh He Menee 50 °C. Ilpu nonb3oBaHuu
ropsiueii BOMOM MOTPEOUTENh HWMEET BO3MOXHOCTH CHIDKATh TEMIIEparypy BOJABI 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 JUIs HAarpeBa Bo/ibl (KOTEJ WU TEIIIO0OOMEHHHUK);
e r1oj1at0111ast TPYOOIIPOBOJIHAS CETh, COCTOSIIIAs U3 Pa3BOAALIET0 TPyOOmIpo-

BOJIa ¥ BOJOPa300pHBIX CTOSIKOB;

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

 BOJIOpa300pHasi, peryaupyrolas 1 3aropHas apMarypa;

® [IUPKYJSIIMOHHBIN WM IUPKYJIALIMOHHO-TIOBBICUTEIbHBIN HACOC.

CucreMpl TOpSIMETO BOJOCHAOKEHUS MOTYT OBITh OTKPBITBIMM U 3aKpbITBIMU. B
OTKpBITBIX CHUCTEMax Ha BOAOpa300p HCHOJB3YeTCS ceTeBas BOJa U3 TEIUIOBBIX ceTel. B
3aKPBITBIX CUCTEMAaxX Ha HYXJbI TOPSIUEro BOJAOCHAOKEHHUS UCIOIb3YETCsl BOAOIPOBOIHAS BOJA,
nogorperast g0 Temmeparypel 6065 °C B TemnooOMeHHWKax, YCTAaHABIMBAEMBIX B
WHAMBUYAIbHBIX WM LIEHTPalIbHBIX TEMJIOBBIX NyHKTax (nanee coorBercTBeHHO MTII mnm
LITTI).

B npennaraemoMm yueOHOM MOCOOMHM OCHOBHOE BHUMAHHUE YEJIEHO MPOEKTUPOBAHUIO
3aKpPBITHIX KBapTaJIbHBIX CHCTEM rOpSYEro BOAOCHAOXKEHUs. B HeM MmpuBeAeHbI TakKe MPUMEpPHI
pacyeToB OTKPBITONH CHCTEMBI TOPAYETO BOJOCHAOKEHUS 3aHNUS.

[Ipu BbIOOpPE CHUCTEMBI TOPAYETrO BOJOCHAOKEHHS CIIEAYeT PYKOBOACTBOBATHCS
peKoMeHauusaMu aurepatypsl [1, 2, 4, 6].

CucreMbl ropsiuero BoJJOCHA0KEHHSI MOTYT ObITh O€CHUPKYISLIUOHHbBIE U
LHUPKYJIALUOHHbIE, C BEpXHEH M HI)KHEH pa3BOIKOM pa3BOAAIIMX MarucTpaiei, ¢ bakamu-

aKKyMYJIATOpaMH U 0€3 HUX.



Hambonee mpocThiIMM ¥  JIEMIEBBIMH 1O CTOMMOCTH  SIBJISIFOTCS  TYIHKOBBIC
OecuupkyIsauuoHHbIe cucTeMbl (puc. 1.1, a). OCHOBHBIM HEJOCTATKOM TaKUX CHUCTEM SIBISICTCS
OCThIBaHHME BOJIbI B TPYOOIPOBOAAX MpPHU OTCYTCTBUHU BOAOPa3dOpa U ee OeCcrose3HbI CIUB 10
MOSIBJICHUS B BOJIOPa30OpHBIX KpaHax ropsyeil Boasl. [1oaToMy GecrupKyIsSIIMOHHBIE CHCTEMBbI
MPUMEHSAIOT TOJIBKO B MECTHBIX CHCTeMax, paloTarouuxX MpH UIMTEIbHOM HENpPEPhIBHOM
pa3bope BoJibI (B OaHIX, MPAYeUHBIX, TEXHOJOTUYCCKUX YCTAHOBKAX).

Bce uenTpanu3oBaHHBIE ~CHCTEMbl B HACTOSIIEE  BpeMs  MPOEKTUPYIOT  C
UUPKYISUUOHHBIMU  TpyOompoBomamu  (puc. 1.1, 6), Hanuuue KOTOPHIX MO3BOJISET
MOTPEOUTEISIM TONTy4aTh TOPSIUIYIO BOAY B JIFOOOH miepuosa BpeMeHU CyTOK. CHCTEMBI TOPSYEro
BOJOCHAOXKEHUS JKWIBIX 3IaHWHA CIEAyeT NMPUHUMATh C IUPKYISIUEH BOABI B Pa3BOJSIIMX
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)
pa3BojdIIde TPyOONPOBOABI MPOKIAABIBAIOTCSA HA YepIaKax, TEXHUYECKHX JTaKax WIH TOJ
IIOTOJIKOM BEPXHETO0 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 3JaHUHN TEXHUYCCKOT'O IMOAINOJbA CICAYCT OTAaBaThb IMPEANOYTCHHUEC CHUCTEMaM C

HIKHEN Pa3BOJKOM.

a) 0)

Puc. 1.1. llpyuHUMNIHATBHBIE CXEMBI TYMIUKOBOH (@) ¥ MUPKYISIIMOHHON (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 — Botopaz0opHbIit Mpubdop; 9 — nupKyIsIIHOHHbIE 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
TEIJIOTHl CHUCTEMOW TOpSYEer0 BOJOCHAOKEHHS IPH OTPAaHMYCHHOW 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 BOAOCHAOKEHMS IO3BOJISICT yYMEHBIIUTH IOBEPXHOCTh Harpena
BOJIOHArpeBaTeneil. 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).
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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 TOPSYEro
BOJ/IOCHA0KEHUS:
a — C BepXHel pa3BoAKOI U 6e3HAMOPHBIM 0aKOM-aKKyMYJISITOPOM; o —
C HIDKHEH Pa3BOJIKON M HAIIOPHBIM 0aKOM-aKKyMYJISTOPOM

B 3manmsx Beicotoit Oonee 50 m (16 sTaxeii) cucTeMbl TOPSAYETO BOJAOCHAOKECHHS IETAT 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 pa0OYHM 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 CHCTEMA rOPSIYETO 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
30HBIL; 8, 9 — HUPKYISAIMOHHBIE HACOCHI COOTBETCTBEHHO HUXKHEW U BepxHel 3o0H; 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 crnemyeT ocymecTBIsITh CKPBITO B IIaXTaxX, 00po3aax,
HUIIIaX caHy3NoB. Jlomyckaercs OTKpbITasi MPOKIaKa CTOSIKOB B KyXHSX, TYIIEBbIX, HA
JIECTHUYHBIX KJIeTKaX. B BAaHHBIX KOMHATax CJIEeyeT MpeaycMaTpuBaTh YCTAHOBKY MTOCTOSTHHO
000rpeBaeMbIX MOJIOTEHIECYIIUTENEH, TPUCOECTUHIEMBIX K BOJOPa300pHBIM cTOsIKaM. CXeMBbI

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 — napajieIbHOE IPUCOEINHEHNE TIOJIOTEHLECYIIUTENEN; 6 — OCIE0BaTENbHOE C YCTAHOBKOU
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 ¢ MHIMBUIYAIbHBIMU
LUPKYJSAIMOHHBIMU CTOSIKAMH Y KaXJOTO BOJOPa300pHOTr0, TO 3TH LHUPKYJISALHOHHBIE CTOSIKH
HEo0X0oAUMO 00BSA3aTh B I0/BajJ€ MHAMBUIYAIbHBIM TPYOOIIPOBOJIOM M 3aT€M y4YacTKOM IOBbI-
IIEHHOT'O COMPOTHUBIIEHUSI IPUCOEAUHUTD ATOT TPyOONPOBOA K LHUPKYJISIIMOHHOW MarucTpain
KBapTaJbHOU ceTH. B HacTosmiee BpeMsi Haubonblee npuMeHeHue noixyuuinu cucremsl I BC ¢
MApHO-3aK0JIbIIOBAHHBIMH CTOSIKaMHU (puc. 1.6) HiIK ¢ CeKLIMOHHBIMHU y311amu (puc. 1.7).

KonpueBanue BoAgopa3O0OpHBIX CTOSKOB B CEKIIMOHHBIE Y3JIbl HE MPOMU3BOIUTCA B TEX
cllyyasix, KOrja CyMMapHas MPOTSKEHHOCTh MHAMBUAYAIbHBIX (Y Ka)XJ0ro BOJIOPa30OpPHOro)
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. Bomopaz0opHEIi y3em ¢ MapHO-3aKOJbIIOBAHHBIMU CTOSIKAMH:

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

B okuiabIX 30aHMAX BBICOTOW cCBblIe 4 3Taxed clenyer OObEOUHATH TIPYIIIbI
BOJIOPa30OPHBIX  CTOSIKOB  KOJBIYIOIIMMH  TEepeMblYKaMH B CEKIMOHHbBIE  Y3JIbl C
MPUCOEANHEHUEM Ka)KJOTO0 CEKI[MOHHOTO y3Jia OJHUM LUPKYJISLIUOHHBIM TpyOOIpPOBOAOM K
COOPHOMY ULHUPKYJSLUOHHOMY TpyOONpOBOJy CHUCTEMBbl. B CEKIMOHHBIE Y3JIbl CIEAYeT
O00BEIUHATH OT TPEX JI0 CEMU BOJOPa300PHBIX CTOSIKOB. KoJbIlyromye nepemMbluky npu mnojaaye
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 nonaue BoJpl B BOJJOpa300pHbIE CTOSKU CBEPXY KOJIBIIYIOIIUE EPEMBIUKH
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 [TUPKYJISIIMOHHBIM
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, CMECHUTEIM MOEK — Ha BBLICOTE 0,85 M, cMecHuTenu yMBIBAJIBHUKOB — Ha
BbicoTe 1,0 M oT ypoBHs nona. [Ipucoenunenue Bogopa300pHbIX MPUOOPOB K HMUPKYISIIMOHHBIM
CTOSIKAaM M LHUPKYIALHUOHHBIM TPYOOIMPOBOJAM HE JOMYyCKaeTcs. B BEpXHUX TOYKAX CHUCTEMBI
TOpsSYEro BOJIOCHAOXKEHHS CIEeAyeT MpeAyCcMaTpuBaTh YCTPOMCTBA JUIsl BBITyCKa BO3/yXa, B
HIDKHUX TOYKaX — CIIYCKHBIE yCTpOMCTBa. JlomycKaeTcs MCIONb30BaTh YIS YKa3aHHBIX IeJei
pacmooKeHHbIe B TAaKUX TOYKaX BOAOpPa3OopHbIE MpHOOpPHI. ['opu3oHTambHBIE TPYOOTPOBOIBI
CUCTEMBI TOpPSYEro BOJOCHAOKEHUS JOJDKHBI MPOKIAIbIBaThcsl ¢ ykiaoHOM He MeHee 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
MpeIycMaTpuBaTh BO3MOXKHOCTh KOMIICHCAIIUK TeMImepaTypHbIX Aedopmaruii. Kommencarus
TeMIIepaTypHBIX AedopMaruii TpyOOIpOBOAOB MOKET OBITh perieHa ¢ moMoibio [1-00pa3HbIX u
CcHIH(OHHBIX KOMIIEHCATOPOB, a TAK)KE €CTECTBEHHOW KOMIICHCAITUH.

TpyOonpoBoabl KBapTadbHBIX CETEH TOpSYEro BOJOCHAOXKEHHS JOJDKHBI  OBITh
TEMJIOU30JIMPOBAaHbl. BHYTpU 37aHUS TEIJIOBYIO M3OJISILHUIO CIEAYeT MpeaycMaTpuBaTh s
MOJAIONIUX W IUPKYJIAIMHUOHHBIX TPyOONPOBOJOB, BKJIOUAs CTOSKM, KPOME TIOJBOJOK K

BOZ0OPa300pHBIM pUOOpam.



[Tpokianky KBapTaJbHBIX TPYOOIPOBOIOB CHUCTEM TOPSYETO BOJOCHAOXKEHUS CIEIyeT
npeaycMaTpuBaTh MOJ3EMHYIO B HEMPOXOIHBIX KaHamax Jubo OeckaHanbHyro. Jlomyckaercs
HCIOJIb30BATh JJISl MPOKJIAJAKH TPYOOIIPOBOJOB CUCTEM TOPSIUEro BOJIOCHAOKEHUSI TEXHUUYECKHE
MOAMNONbs 3AaHMi. B MecTrax oOTBeTBIeHHI TpPyOONpPOBOIOB C YCTAaHOBKOH apMaTypbel H
KOHTPOJIbHO-U3MEPUTENBHBIX TPUOOPOB MPH MOA3EMHON IMPOKIAIKE CIETYET MPEeayCMaTPUBATh
YCTPOMCTBO TEIUIOBBIX KaMep.

[Ipu TpaccupoBKe KBapTaJbHBIX CETEH TOpsiuero BOJOCHAOXKEHUS CIeAyeT CTPEMHUTHCS,
U3 YCJIOBUN SKOHOMHYHOCTH, K HAMMEHbILIEH MPOTSKEHHOCTH TPyOOIIPOBOIOB, K HAMMEHbBILIEMY
KOJIMYECTBY TEIUIOBBIX Kamep, NPUMEHsSA, 110 BO3MOYKHOCTH, JABYXCTOPOHHEE NPUCOCIUHEHUE
OTBETBJICHUM.

[Ipy nOpoOEKTUPOBAaHWUU HAPYKHBIX CETEH ToOpsuero BOJAOCHAOKEHHUS  CIeIyeT
pyKoBOACTBOBaThcs TpeOoanusimu [1, 2, 4, 6]. TpyOompoBoAbI CHUCTEM TOPSYETO
BOJOCHAOKEHUS CJIEeyeT BBINOJHATh U3 CTAbHBIX OIMHKOBAHHBIX WJIM SMAIUPOBAHHBIX TPYO, a
TaKKe M3 JIPYrUX MaTepHalloB, B TOM YHUCJIE IUIACTMACC, Pa3pElICHHBIX [UIS ATHX LieJen
I'ockomcansnuananzopom Poccun.

B cucremax ropsyero BOJOCHAOXKEHHS CIEAyeT MPUMEHATh MPOMBIIIICHHYIO
TpyOONPOBOHYIO apMaTypy OOIIEro MoJb30BaHMs. 3alOPHYIO0 apMaTypy AuaMmeTpoM 10 50 Mm
BKJIIOUMTENBHO JJIi BHYTPEHHUX TpPYOONpPOBOAOB 3/JaHUU ClEeAyeT NPUMEHATh OpOH30BYIO,
JATyHHYIO WIM M3 TEPMOCTOMKHUX IuIacTMacc. /[l HapyKHBIX ceTed cleqyeT NpPUMEHSTh
CTaJIbHYIO WJIM YyryHHYI0 apMarypy. B LTIl ycranaBiauBaroT CTaabHyr0 apMarypy. Y CTAHOBKY
3alOpHON apMaTypbl B CUCTEMAaxX ropsiuero BOJJOCHAOKEHHs CIeyeT peayCMaTpUBaTh:

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 TPHOOPHI;

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 BCAchIBAIOILEM M Ha HarHETaTeJIbHOM NaTpyOKax KajkJoro Hacoca;

€) Ha MOJBOJAIINX M OTBOJSIINX TPYOOTIPOBOAX KaXJAOTO BOIOTIOI0-TPEBATEIIS.

VYcTaHOBKY OOpaTHBIX KJIAlMaHOB B CHCTEMax TOpPSYEero BOJOCHAOXKEHUS CleayeT

IIpelyCMaTpUBaTh:



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

0) Ha HarHeTaTeJbHOM NATPyOKe KaXKJI0ro 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 TOps4Yero BOAOCHAOXKEHHs JOJDKHBI IpeaycMaTpUBaThCs
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 KaX 101 CTYIIEHH BOJOIOAOIPEBATENEH;

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

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

a) 3aJaHHYI0 TEMIIepaTypy BOJbl B CHCTEME TOpPSYEro BOJOCHAOKEHUS IyTEM
YCTAHOBKH peryisiTopa TeMiepaTypbl Ha TpyOONpoOBOJie Tperolleil BoJsl nepen
BOJOIIOJIOTPEBATENEM;

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

B) BKJIIOUEHHE PE3EPBHOIO Hacoca MU OTKIIFOUEHUN paboyvero.

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

3nanus oraensHo crosmux LITIT nomkHbl ObITh, KaKk MpaBUIIO, U3 YHUDUIIUPOBAHHBIX
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 BBICOTY 1,5 M OT moJjia MOKpamleHbl MaciasHoW Kpackoil. IlokpsiTme monos
JIOJKHO OBITh O€TOHHOE WIIM MJIMTOYHOE. BricoTa moMerieHuit 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 momemieHus B IUIaHE  ONpEAETSAIOTCS  rabapuTtaMd  MOHTHPYEMOTO
00OpyIOBaHUS M IIUPUHOM TPOXOJOB, AOCTATOYHBIX JJISI HOPMAJIBHOTO OOCIY)KUBAaHHUS U
pemonTa (mpui. 17).

Cnenyer mnpenycMarpuBaTh PEMOHTHYIO IUIOLIAJAKY, pa3Mepbl KOTOpPOM B IUIaHE
OIpeNeNIAoTCs rabapuTaMu HambOosee KPYHHOW eAMHUIBI 000OpYJOBaHHMS U HEOOXOIUMBIX
IIPOXOJIOB, a TAKXKE MECTO /Il YCTAHOBKHU BEPCTAKA.

CeKIMOHHBIE KOXXYXOTpYOHbIE BOJOINOAOIPEBATEIN MOTYT YCTaHaBIMBAThCA  Ha
KpPOHILITEHHAX y CTEH WJIM Ha CTOMKax-oropax, IJIaCTHHYAThle BOJONOJIOTPEBATETH U HACOCHI
ycraHaBnuBatorcs Ha (Qyamamenrtax. Ilpu HeoOxomumoctn B L[TII moryr OBITH Takxke
YCTaHOBJIEHbl ~ OaKM-aKKyMYJISTOpbl, 0OOpyAOBaHME M  NPOTUBOKOPPO3MOHHONM U
MIPOTUBOHAKUITHOW 00pabOTKU BOBI.

O6opynoBanue i MPOTUBOKOPPO3HMOHHOM U MPOTHBOHAKUITHONW OOpabOTKH BOIbI
MpelyCMaTPUBAETCSl B 3aBUCUMOCTU OT KayecTBa HCIIOJIB3YEeMOH BOJOMPOBOJHON BOJIBI 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 Bozbl, H0JJaBa€MOii B CUCTEMY TOPSYETr0 BOJOCHAOKEHHUS JKUIIBIX
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 npelycMaTpHBaTh 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 npuaumMarts 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'OPSIYEN 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 I[IpU HAJIMYHUU BaHH, YMBIBAJIbHUKOB U MOCK ITPUHNUMACTCS

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 ageucreus P.

BepOHTHOCTL JIeHUCTBUS CAHUTAPHO-TCXHHUYCCKUX 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 BOAOINOTPEOIEHUs, TPUHUMAEMbIN 1O MpHL.3;
U — xonudecTBO oTpeduteseit (kutemneil) B 31aHNN;

N — KOJTM4ecTBO BOJIOPa300PHBIX TPUOOPOB.

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

MOJIBOJIKE K BOJOpaz0opHOMY MpuOOpy) cienyeT NMPUHUMATh IS 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 .
re {, p,, — 9acoBOi pacxo/1 BOJIbI BOIOPA300PHBEIM PUOOPOM, JI/4, IPUHHMAE-



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

. h
YMBIBaJIbHUKAMHU U MOWKaMH, JOITyCKaeTcsa NpuHuMath (), = 200 1n/4);

O, — KOO QUIMEHT, OnpeIeNAeMblil COTIACHO NpPUIL. 4 B 3aBUCUMOCTH
OT MPOU3BEACHUS 00IIeT0 Yrciia mpuoopoB N, 00CITy)KMBaeMbIX MPO-
EKTUPYEMOM CUCTEMOM, Ha BEPOSITHOCTh UX UCIIOIb30BAHUS 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 OIpPCACIICHUU HOBerHOCTCﬁ HarpeBa BOI[OHOHOFpeBaTeHCﬁ 3aKPBIThIX 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 JaCoBOM pacxoda BOJAbI 3a CYTKHU HanOOJIBIIETO BOI[OHOTpC6J'IeHI/I$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 yacoBOM pacxoj BOJABI B CPEIHHUE CYTKU HCIIOJIB3YETCSl IPHU BBINOJIHEHUU

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 000OpyIOBaHHBIC
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 IOTOK 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 ¢popmyiie
Q. =1,16q, (55-1°) +Q", (1.9)

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

BUU JJAHHBIX €€ CJIeJIyeT 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 BCINYMHA 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 BenMuuHa koddguuuenta 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 ont muna CUCmMembvl copAa4deco

6o0ocnabxcenus (I'BC) u cmenenu uzonayuu cmosxos

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 IOJIOTEHLIECYILUTEISAMHU u

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 .
MaKCHMAIIbHBIH TemIoBol motok Q. [UIst KMIIBIX PaiioHOB KomycKaeTes (T NPUOIMKEHHBIX

pacyeToB) ONpeNeNsITh Mo popmyine

Q=K. Q" (1.12)

rae Ky — K03 GuIueHT yacoBoi 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
HEPaBHOMEPHOCTH
K,y
Ilpumeuanue. JIns cuctem TopsYero BOJOCHAOKEHUS, OOCTY)KMBAIOLIUX 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 TPYBLOITPOBOAOB
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 OJHOJIMHEHHYIO CXEMY KBapTalbHBIX TPYOONMpoBOAOB. BriOupaercs
IJIaBHas BETBb CHUCTEMbl KaK HamOoJjiee MPOTSHKEHHas W 3arpykeHHas (0T BBOAA XOJOJHOTO
BogompoBoaa B IITII mo mameHero BomopazbopHoro nmpudopa, Haubosee ygaieHHoro ot L[TII
3nanusi). Ha pacueTHol cxeme HyMepyrOTCsl y4acTKu (HauMHas OT BoJaopazbopHoro mpubopa u
no UTII), mpocraBisitoTCs UIMHBI Y4acTKOB ¢ oOkpyrieHuemM a0 0,1 M, MakcuMmalbHbIE
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 PACUCTC CIICAYCT COIJIACHO [1] OMPEACIIATh C YYETOM HUPKYJISALIUOHHOTO

pacxona o gpopmyne

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

rae qh — CEKYHJIHBIH pacxoj] Ha yJacTke, Ji/c, onpeensemslit no ¢popmyne (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 BCIIMYMHBI NUPKYIIAOUOHHBIX PAaCXO0a0B 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 OrpaHU4YCHHUEM JOITYCKACMBIX CKOPOCTCHU B CTOSAKAX, paClnpeaACIMTCIbHBIX



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
LMPKYJSLMOHHBIX PAcX0/0B M BEMMYMHBI Kodp@uuuenta K HE06X0IMMO BBITOIHUTE
MOBTOPHBIM THIpaBIUYECKUi pacueT ydactkoB cetu ot LTIl mo mepBoro Bomopaz6opHOro
crosika, ms kotopeix K, He paBeH HYNIO M Ha KOTODBIX CJIEAYET YYUTHIBATH COLIACHO
dopmyie (1.12) nupkynsuuoHHBIE pacxoabl. [Ipyu BBITOJIHEHWH MTOBTOPHOTO THUAPABIUYECKOTO
pacuera CKOpOCTb ABMKEHHsSI BOABI B TPYOOIIPOBOJaX HE JOJDKHA MPEeBbIIaTh 3 M/C.

[lotepu Hamopa Ha ydacTKax TpPyOONpPOBOJOB 3aKPBITBIX CHCTEM TOpPSUEro

BOJIOCHA0XKEHUS CIIEYET ONPENENATh C YIeTOM 3apacTaHus Tpyo mo gopmyie

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, YUUTHIBAIOLIHIA TTOTEPH HAIIOPA 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 BOIOPA300PHBIX CTOSIKOB C TIOJIOTEHIIECYITUTESIMU;
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
ropsSYero BOJOCHA0XXEHHMSI CUETYMKH XOJIOAHOW BOJABI CIIEyeT yCTaHaBIMBaTh Ha
TpyOONpoBOJaxX, MOJAIOIIMX BOJONPOBOJHYIO BOAY K BOJONOJNOTpEBATENSIM. B  OTKPBITHIX
LHUPKYJISLIUOHHBIX CHCTEMaxX TOpSYero BOJOCHAOKEHHS KOJMYECTBO MOTPEOIEHHOW ropsyeit
BOZBI ONpPENENSIETCA MO PAa3HOCTH NOKa3aHUM CYETUYMKOB rOpsiued BOJBI, YCTAHOBIEHHBIX Ha

MOJIAIOIIEM M LIUPKYISIIMOHHOM TpyOomnpoBoax cucremsl ' BC.



JluamMeTp ycIOBHOTO IPOXOJa CUETUHMKA CIIEAYET BBIOMPATh MCXOAS U3 CPEIHEUACOBOIO
h o
pacxoja BOJIbI 32 CyTKH Haubonbmero sogonorpednenus J, (cm. popmyiy (1.5)) , koTopsiii He

AOJI2KEH MMPEBINIATH OMMKAMIIUN O BETUYHHE BKCHHyaTaHHOHHBIﬁ, HpI/IHI/IMaeMHﬁ 110 ITpHJI. 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 ONPENENSITh 10 hopMyJie
H., =s(a"), (1.14)

rac S— THAPaBINYCCKOC COMMPOTUBIICHUC CHCTUUKA, IPUHUMACMOC 110 IIPUJIL. 5.
HpI/I 3HAa4YCHUU ch , IPCBLIIAIOIIEM OOIIYCTUMBIC 3HAUCHUA, CIICAYCT IIPUHATH CHCTUUK

¢ OOJIBILIMM IMAMETPOM YCIOBHOIO ITPOXO/Ia.

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

o o cir
[{upkynaunoHHBIM pacxol ropsueil Boasl B cucteme (° , j1/c, ciemayeT 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;

S — k0> HUIHEHT pa3peryIMpOBKU LUPKYISAIIHH.



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 BKJIHOYATH JUIMHY MOJOTEHLECYIIUTENS.
JlonyckaeTcsi mpu pacyere TEeIUIONOTEPh YYaCTKOB BOJOPA30OpPHBIX CTOSIKOB TEIUIONOTEPH
Ka)XJI0TO MOJIOTEHLECYIIUTENS IPUHUMATh PABHBIMU 100-150 BT, HO 1ipu 3TOM €ro aJinHa
JOJKHA OBITh UCKIIIOYEHA W3 JUIMHBI ATaKECTOsIKa. 3HaueHUs ( B 3aBUCHMOCTHU OT YCIOBHUI
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 KOJIBLO 3aKpbITON cuctemsl I 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 LUPKYISILMOHHOTO TPYOOIIPOBOJIA OT YKa3aHHOW TOUYKH /10 BOJOIO0TpeBaTeneit
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 pacxoax Kak B IOJIAIOIINX,
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) cyMMapHble TOTEpU [JaBJIEHUS B TMOJAIOUIMX U UUPKYIALUOHHBIX CTOSKAX

CCKOMOHHBIX Y3JI0B MCXKAY TOYKAMH NPUCOCANHCHHUA UX K paClpCaACIUTCIBHOMY



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

B) TOTEpH JaBJICHHUS B CEKIHMOHHBIX Yy3JaX MPHU PaCYCTHOM MHUPKYJIAIIHOHHOM
pacxoze aosxkHbl coctaBiaTh 0,03—0,06 MI1a.

VBSI3Ky MOTEph JABJICHHUS MEXKIY pPa3jIUYHbIMU BETBSIMH CHCTEMbI, a TaKXKe MEXIy
CEKIIMOHHBIMU y3JIaMH 3JIaHUS CJIEJyeT BBIOJHATH IyTEM COOTBETCTBYIOIIETO IM0a00pa
JTUAMETPOB IUPKYJSIIIUOHHBIX TPYyOONPOBOJOB, a NMPU HEBO3MOKHOCTH YBSI3KH JIHaMETpamMu
clenyeT mpeaycMaTpuBaTh YCTAaHOBKY JPOCCEIBHBIX JuadparM Ha HUPKYJSIITUOHHOM

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

oTBepcTHii perynupyromux auadparm d > MM, PEKOMEHJYETCsl ONPEEISTh 110 (popmyrie

d =20

pis

g , (1.17)
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 — BHyTpeHHHUil quameTp TpyOOIpoBo/Ia, 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 CEKLIIMOHHBINA y3€], MOTYT MPOEKTUPOBATHCS C MEPEMEHHBIMHU
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. Jlmamerpbl TpyOONpPOBOJOB KOJIBLYIOIIUX MEPEMBIUEK
JIOMYCKAeTCs TMPUHUMATh PABHBIMU HAWOOJBIIEMY IHAMETPY BOAOPa300pHOTO CTOSIKA CEK-
LIMOHHOT'O Yy3J1a.

Jns  ynpomerus pabOThl MO  MPOEKTUPOBAHHIO  CEKLUMOHHBIX  Y3JIOB  TOpPSYEro
BOJIOCHA0KEHUS JKUIIBIX 3aHUM BBICOTOM J10 MATH dTaXkel n 6oiee BBIOOP JHMaMETpOB TPyOOIIpo-

BOJOB AOIMYCKACTCA MPECABAPUTCIIBHO IMPOU3BOAUTH IO Tabma. 1.4.



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

OompoBoiaMu y3na M TpeOyeMblil HUPKYISAIMUOHHBIA pacxon.  L{upkynasiuoHHBIN pacxon

o cir
ropstueit Boasl B cucteme ( , ii/c, cneayet onpenensts mo 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 y3ja HE3aBUCUMO OT HMX JIHAMETPOB M MeCTa
pacnonoxenus. [Ipu 3TUX pacxogax ONPENENSIOTCS CyMMapHbIE TMOTEPH HAmopa uepes
KOKIBIA BOJOPA30OpPHBIA CTOSK OT TOYKH (TOYEK) MPUCOCTUHCHUS CEKIIMOHHOTO Y3lia K
MOJIAFONICH MarvCTPaM JO TOYKHU MPUCOCTUHEHUS MHUPKYIIIIHOHHOTO CTOSKA K KOJIBITYFOIICH
nepembiuke. [loydeHHbIE MOTEpH HAMopa MO Pa3IMYHBIM CTOSKaM Y3ja OTIHYAKOTCS IO
BEJIMYMHE, HO TIOCIIE ONpENeNICHHUsS CPeIHEH apru(METUUECKOW BEIWYHMHBI TOJIYYaeM IOTEPH
Haropa ITO/Ial0IIeH YacTH CEKIIMOHHOTO y37a. 3Has MOTepU Haropa B MOJAIOIIEH YacTH y3Jia,
MO>KHO TIOJIOMPATh MUPKYJSIIIUOHHBIN CTOSIK. J[naMeTp NMUPKYISIITUOHHOTO CTOSIKA M0 I0UpaeTCs
W3 YCJIOBUS TallleHUs B HEM MPU TpeOyeMoM  HHPKYISIUOHHOM pacxojie nepenaja AaBleHus
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
[OJIa4d 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) LMPKYJISILHOHHBIE BEPXHUE (MJIM HIDKHUE) 20

B 3JIaHUAX BBICOTOM 70 5 3Ta)kel BKIIFOYUTEIIBHO

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

a) OZHOT0 BOJIOPa300OpHOT0 CTOAKA TUAMETPOM 25 MM 25

0) ABYX BOJIOPa300PHBIX CTOSKOB IHAMETpaMu 25 MM 32

B) Tpex U 00JIee CTOSIKOB UaMeTpamMu 25 MM 40

1.9. IOJISOP BOJIOTIO/IOT PEBATEJIEN

B TemyoBbIX myHKTax Jjsl HarpeBa BOAOIPOBOAHON BOJBI CIEAYET PUMEHSTH BOJSHBIE
TOPU30HTAJIbHBIE CEKLMOHHBIE KOXXYXOTpYyOHbIE WM IUIaCTUHYAaThle BOJOIOJOrpeBarenu. B
KayecTBE KOXKYXOTPYOHBIX CEKIHMOHHBIX BOJOIOJOrpEBaTENIe PEKOMEHAYETCs IMPUMEHATh
BOJIO-BOJSIHBIE II0JIOIPEBATENN IO I'OCT 27590, cocrosiiue W3 CEKLHM
KOXYXOTpYOHOTO THUIA ¢ OJIOKOM OMOPHBIX NEPErOPOJIOK JUIsl TETJIOHOCUTENS JaBiIeHUeM 1o 1,6
MIla u temnepatrypoii mo 150 °C. B kauecTBe NMIacTMHYATHIX PEKOMEHIYETCS HNPUMEHSATH
Bopononorpesarenin no 'OCT 15518, a Takke BomomojorpeBaTeln 3apyOexHBIX (GUPM:
Anbda-JlaBans, CBEII, AVP, Ileretepm u np. [nsg cucreM ropsuero BOJOCHAOXKEHUs
JIOTIYCKAEeTCsl IPUMEHATh EMKOCTHBIE BOJOIOIOTPEBATENN C OJHOBPEMEHHBIM HCIIOIb30BAaHUEM
UX B KaueCTBE OAKOB-aKKyMYJISTOPOB ropsyeii BOJIbI.

JUis BOIO-BOJASHBIX MOAOIPEBATENe cClelyeT NPUHUMATh MPOTHUBOTOUYHYIO CXEMY
MIOTOKOB  TeIJIOHOCcUTeNel. B KOXyXOTpyOHBIX BOJOMNOJOIPEBATENAX 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
nepBol W mocienHed IuiacTuH. [[ns cucTteM TOpsiYero BOAOCHAOKEHUS TOPU3OHTAJIbHBIE

CCKIIMOHHBIC KO)KYXOTPY6HBIG BOAOIIOAOIPECBATCIIN  JOJIKHBL TNPUMCHATHCA C JIATYHHBIMU



pr6KaMI/I. I[JISI IUTACTUHYATEIX TEIUIOOOMEHHUKOB JOJDKHBI TIPUMCHATHCA IIIACTHHBI W3
HEp KaBEIOILEH CTalu.
Cxema npucoeMHeHHsI BOJONOA0TpeBaTeield ropsyero BoJOCHa0XeH!sI BbIOUpaeTcs B

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

h
Qhr 1 MAaKCUMAJIbHOT'O ITOTOKA TCIIJIOTHI HA OTOIIJICHUE

omax "

npu 3navennsix Q. /Q_ >10 — onnoctynenyaras napamienbHas cxema  (puc. 18.1

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

18.3 mpun. 18) unu nmocienoBaTeabHas CXEMBI,

h
IIpU 3HAYCHUAX / 30,4 — OJHOCTVIICHYAaTas MHNPCABKIIFOUCHHAas CXEmMa (IIpUu
hr [¢)

max

3aKpbITOM 3a1BHKKe b) (puc. 18.4 mpui. 18).
v o h
MakcuManbHBIH TEIIOBOH TOTOK Ha ropstuee BogocHaOxkennme 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 OTOILJICHHUE JKUIIBIX 3JJaHUM, Br/m? oO11ei momaau, KOTopbIn
ciemyeT mpuHUMaTh 1o Tabm. 1.5.
Taonumna 1.5

prynHeHHble nokasameiu MaxKkCumaibHo2c0 4dco6020 pacxoda menjionbvl HA OMonJjierHue

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
BOJOCHA0XKEHUS TIPOU3BOAMUTCS MIPH TEMIIEPAType BOJBI B MOJAIOIIEM TPYyOOIPOBOJIE TETLIOBOM
CETH, COOTBETCTBYIOIIEH TOYKE M370Ma rpaduka TemrepaTypbl BOAbI WM MPU MUHHUMAJIbHOM
TeMIlepaType BOJbI, €CIM OTCYTCTBYeT HW3JIOM rpaduka TemrmepaTyp. YCTaHOBKa
BOZIOTIOIOTpeBaTelel ropsuero BogocHaoxkenus B LITTI npenycMmaTpuBaeTcst B 1Ba apajuieIbHO
BKJIFOUEHHBIX MOTOKA. [Ipr 3TOM BOJOMOAOTpEeBaTENN KaKIOTO TOTOKA TOJDKHBI o0ecrednTh S50
% TpeGyeMOoro pacyeTHOI0 TEIIOBOT0 MOTOKA Ha ropsiuee BOJAOCHAOKEHHE.

TexHuueckue XapakTepUCTUKU BOAOMOAOTPEBATENECH U AJIEMEHTBl UX KOHCTPYKLUHN AJIs
CUCTEM TOpsYero BOJOCHAOKEeHHS TpUBeAcHBI B [3], B mpui. 9, 10,

a TaKkKe B Kartajorax QupMm-npousBoauTencii. [IpuMepsl TEIUIOBOTO W THIPABIMYECKOTO
pacyeToB pa3IMYHbIX THUIOB BOJONOJOTPEBATENEH MPUBEIEHBI B tuTepatype [3, 5], a Takxke Ha

c. 59-77.

1.10. IIOJBOP HACOCOB

[Ipy 1OCTOSITHHOM WJIM NEPUOJUYECKOM HEJOCTATKE Halopa, a Takxke MpHu
HE0O0XOIMMOCTH TOJACPKAHUS IPUHYTUTEIILHON HUPKYISALNY, B LIEHTPAIM30BAHHBIX CHCTEMax
ropsiYero BOAOCHA0KEeHN He00X0IMMO MPEeAyCMaTpUBATh YCTPOWCTBO HACOCHBIX YCTAHOBOK.

B LTII ans cucteM ropsiyero BOJIOCHAOXKEHHS MOTYT OBITh YCTAHOBIICHBI CIIEIYIOIINE
IPYINIIBl  HACOCOB: TOBBICUTENIbHBIE (OCHOBHOW M PE3€pBHBIN), LUPKYISALUOHHbIE WIN
LUPKYJIALNOHHO-TIOBBICUTEIbHBIE (OCHOBHOM M pe3epBHBIii). HazHaueHne HacocoB:

MOBBICUTENBHBIX — OOECIEUUTh PACUETHOE JAaBJICHHUE ropsdeil BOJbl, MOCTYMAOLEH K
MOTPEOUTEISIM TIPU HEAOCTATOYHOM JABJICHUU B TOPOJICKOM BOI0OIIpoBoie Ha BBojie B L[TII;

LIUPKYJIALAOHHBIX — O0ECIEYUTh MOCTOSHHYIO LUPKYIALUIO BOABI B CUCTEME IOpsiuero
BOJIOCHA0)KEHUS, 4TOObI MpPEJOTBPATUTh €€ OCTBhIBAaHME NpU OTCYTCTBHM BoJOpa3zbopa W,
COOTBETCTBEHHO, OecroJie3HbIl cinuB ocThiBIIed Bojabl. Ha puc. 1.8 u3o0paxensl rpaduk

HAMopoB U cxema 3akpbIToi cucTeMbl [ BC ¢ TOBBICUTENIBHBIM U IUPKYISIIUOHHBIM HACOCAMHU.



cir
p

Puc. 1.8. T'paduk HamopoB u cxema 3akpbIToil cucteMbl ' BC ¢ mOBBICUTENBHBIM 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 pmocraroyHOM JaBJI€HMHM B TOPOJCKOM BOJOIPOBOJAE HEOOXOJUMOCTh B
MOBBICUTEIBHOM HAacOCEe OTHA/AET.

[HupkynsunoHHBIE HACOCHI MPU HEIOCTATOYHOM JABJIEHUU B TOPOJCKOM BOJIOMPOBOJIE
MOTYT OBITh YCTaHOBJEHbl IO LUPKYISAIMOHHO-TIOBBICUTENBHOM cXeme (Ha NoJaroleM
TpyOOmpoBOZe MEXIy NEepBOM W BTOPOHl CTYHNEHSAMHM BOJONOAOIpeBaTeNsi), 4YTO, KpoMe
o0OecnieyeHns LUPKYJISALUU, MO3BOJSET YBEIMYUTh TaKXKE JaBJIEHHE B CHCTEME TOpSYEero
BOJOCHAOXXEHUsT TMpU BOJOpa3doOpe, CHU3UTh MOIIHOCTh TIIOBBICUTEIbHBIX HAcOCOB, a

CJIC€O10BAaTCIIBHO, )51 CYMMapHBIﬁ pacxonq



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

3BIBACTCS LIUPKYJSALIMOHHO-TIOBBICUTENBbHOM (puc. 1.9).

Puc. 1.9. T'padux HanmopoB u cxema 3akpbIToil cuctembl [ BC ¢ MOBBICUTEILHBIM U
LHUPKYJISIUOHHO-TTOBBICUTEIIbHBIM HACOCAMU:

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

tot h,cir
KJIaIlaH, Hp — HaIlop IMOBBICUTECJIIBHOI'O HACOCA, Hp — Hallop OUPKYIIAIHUOHHO-

MIOBBICUTEIBHOIO HACOCA

Hanmop  nupkyns1MoHHO-TIOBBICUTEIBHOIO HAacoca JOJDKEH ObITh paBeH Iepenany
JIABJICHUH MEX[y MOJAIOIIMM U IMPKYISILIMOHHBIM TPYOOIPOBOIaMH CETH, HEOOXO0AUMOMY ISt
CO3JIaHMsl HY)KHOM LMpKYJIALMHM B HEH W BKIIOYAIOIIEMy B ceOs MOTepu [JaBICHHUS B
nojaronie 1 NUPKYJIAIMOHHON YacTax cucteMbl. [lpu ymeHblleHnn Bogopa3zdopa COKpaTsATCs
IIOTEPU JABJICHUSA B IMOJAOIIEH YacTH CHCTEMbl, HO 3HA4YWTEIBHO YBEIWYAaTCsI B
LUPKYJISUOHHON YacTH, MOATOMY IpH TaKOM YCTaHOBKE Hacoca €ro Hamop Onmxke K
TpeOyeMoMy Haropy B TeueHHe Bcero pabdouyero BpeMeHH. [Ipu 3TOM BO3MOXKHO MOJIOOpPOM
TpyOONpPOBOJIOB MOJAIOLIEH W HUPKYISIUOHHONW YacTel CHUCTeMbl NPHUBECTH H3MEHEHHE
(aKkTUYECKOT0 Halopa Hacoca B COOTBETCTBUE ¢ TpeOyeMbIM. [losiBIeHNne N30BITOYHOTO HAaropa
B LUPKYIALMOHHOM PEXKHMME MOKHO HCIIOIB30BaTh JUIsI YMEHBIICHUS METAII0EMKOCTH

CHUCTCMHEI.

Taxum O6p330M, NPpUMCHCHHUEC HUPKYIAIWMOHHO-IIOBBICUTCIIBHBIX HACOCOB ITO3BOJISACT HC

TOJIBKO YIIPOCTHUTH 3KCILTyaTaluO U YMEHBIIUTH CTOUMOCTD 060py)1013aH1/151, HO W 3HAYUTCIBHO



COKpAaTHTh pacxoj] DJJCKTPOdSHEpPrHuH. BakHO HE TOJNBKO O00ECIeYUTh BO3MOXKHOCTh
MOJJCP)KAaHUs Pa3HBIX JABICHUHA B CHCTEMaxX XOJIOAHOTO M TOPSYEro BOJOCHAOXKEHUS, HO U
COKPATHTh PacXoj DJIEKTPOSHEPruu OOIIeil MOBBICUTEIFHONW YCTAaHOBKOH (X034HCTBEHHBIMU
HAacOCaMM), YMEHBUIUTH IPOJOJDKUTEIBHOCTh €€ padoThl, MOBBICUTH HAACKHOCTD
pesepBupoBanus. Ilpu 3ToM mMeeTcs B BUAY KaK 3aMeHa BBIIICIIIErO U3 CTPOsl HAcoca, TaK
u obecrieueHne HOpMaTbHON pabOTHI IPH CHUYKEHUH JABJICHHS B TOPOACKOM BOJOIPOBOE HUXKE
IPETyCMOTPEHHOTO.
[IpenBapuTenbHblii  MOAOOP MapKd LUPKYJISIHMOHHO-TIOBBICUTEIBHOTO Hacoca B
3aBUCHUMOCTH OT KOJMYECTBA KBAPTUP MOKHO BBITIOJHUTH 110 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 ClIydasAaX BO3MOXKCEH OTKa3 OT YCTAHOBKH ITOBBICUTCIIBHOI'O HAcCOCa IIpU

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 nomyckaroTces pa3IuyHble PEeLICHU:

1) Bce HAacCOChl HMMEIOT OJMHAKOBBIC TAPAMETPHI [0 PACXOJY M HAMOPY, MoJa4a KaKI0ro
Hacoca MpU 3TOM MOXET OBITh paBHa PacyeTHOMY pacxXxoqy BOJABI B 0OOCIYy)KMBAaEMBIX
cUCTeMax JIMOO YacTH 3TOTO pacxojia (B 3aBUCHUMOCTH OT YMCJIa OJHOBPEMEHHO paboTaromux
HacoOCOB);

2) oTHeNbHBIC MApaJUICIbHO  YCTAHOBICHHBIC HACOCHI MJIM TPYIIBI HACOCOB CO3/AI0T
pazIUyHBIE HAMOPBI; HEJOCTATKOM  TAaKOTO  pEHICHUS  SBISETCS  HEBO3MOXKHOCTH
COBMECTHOW pabOThI BCEX HACOCOB, TAK KaK IpylIia HAaCcOCOB, CO3/aI0IIas MaJbId HAIop,
paboTaer BXOJIOCTYIO.

OKOHOMUYHOCTb PaboThl OOIIeH IOBBICUTENBHOM YCTAHOBKM JOCTUIAETCS
HAaWJIy9IIUM OOpa3oM MpH W3MEHEHHWH B IIUPOKOM JHAIa30HE HAIopa, CO371aBacMoro
ycraHoBkoi.  Ilpu 3HaumTenbHOM pa3nmuyuu B TpeOyeMbIX Hamopax i pEeKUMOB
BO/I0pa300pa U peKUMOB LIUPKYJISALUN MOKET OBbITh IPUMEHEHa n300paxeHHas Ha puc 1.10
KOMOHMHUPOBaHHas (C BO3MOXHOCTBIO MapajlyIeIbHONW M MOCIIEI0BaTeNIbHOM paboThl) cxema

BKJIIFOUYCHHA HACOCOB.

B ceTe
-

Puc. 1.10. TpyOonpoBoaHas 00Bs3ka TpU KOMOMHHUPOBAHHOM CXeMe ITOBBI-
CUTEJIbHON HACOCHOW YCTAHOBKHU:
1, 2, 3—mnacocsr;, 4,5, 6, 7, 8 — oOpaTHBIE KITalTaHbI
B moBBICHTENIBHBIX YCTAaHOBKAX 00JIee SKOHOMUYHO TIOCIIEIOBATEIBHOE PACIIONOXKECHHE

HAaCOCOB, IIOCKOJIbKY, BapbUpyd 4YHCIOM pa60Ta10m1/1x HaCOCOB, MOXHO B HNIUPOKHUX

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



[Ipu mocnemoBaTenbHOM pPa3MEIIEHHH HAcCOCOB pe3epB IO HAmopy oOecreyuBaeTcs
pE3epBHBIM HACOCOM, BKJIIOYAaEMbIM BMECTO BBIIIEANIETO M3 CTpos paboduero Hacoca.
[IpermymiecTBOM MOCIEN0BATEIbHON YCTaHOBKH SIBIIIETCS BO3MOXKHOCTH HCIOJB30BaHUS
HU3KOHAMOPHBIX HACOCOB, CO3JAIONIMX MEHBIIMA IIyM M O0OJaJarolMX 3HAYUTEIHHO
OonpmuM  MoTopecypcoM. Kpome Toro, ata cxema (puc. 1.10) mo3Bosnser 3agaBath I00yi0
MOCJIEI0OBATEILHOCTh BKJIIOUEHUSI U BBIKJIIOYEHHS HacocoB. [lpu manHOM cxeme coenu-
HeHus Jr00ast mapa HacCOCOB MOXKET OBITh paboueil u 1000l Hacoc pe3epBHBIM. Hammyurmmm
JUIsL SKCIUTyaTalluM SIBJIETCS Mepuoauyeckas (He peke OJHOTO pa3a B HEEN0) CMeHa
(GYHKIMHA, BBIMOMHSAEMBIX HacocamMH. Hampumep, pe3epBHBIM  HAcOCOM MOTYT OBITh BCE
HACOCHBIE arperatrbl MOOYEepeHO, MPHU 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, TOJIa4 M HAIOpa, MPUMEHEHUE CXEM aBTOMATH3allMM HACOCOB CYIIECTBEHHO
O0JIeryaroT pelleHue 3aJadd Mo O0eCHeueHUI0 SKOHOMHUYHBIX PEXKHUMOB pabOThl HACOCHBIX
YCTaHOBOK.

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

HEO0OXOJIMMO CpPaBHUTH BEIMYMHY TapaHTHPOBAHHOTO HANoOpa TOpPOJCKOr0 BOJONPOBOJA 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 IMPUCOCAUHCHHUA CUCTEMbI TOpPAYUCTO BO,Z[OCH3.6)I(CHI/IH K

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

Tpeb. >
HTpe6: HF60M+ZHl,t0t+Hf+HC‘-I+HH’ (119)
rac HreOM — I'€OMETPUYCCKas BbICOTA ITOJa491 BOJbI OT YPOBHA BBOJAA 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 LITII o Hanbonee yaarieHHON TOUYKH TPyOOIIPOBOIA, M;

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



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

0) UIs BaHH M JIYIICH CO CMECUTEIISIMU — 3 M;

ch — TIOTEpH HaIopa B CUETYMKE XOJIOAHOM BOJIbI, M;

H 4 — TIOTEpH HAIopa JJIs HarpeBaeMOM BOJbI B BOJOIOI0IPEBATEIAX
IITIL, m.
Ilorepu Hamopa pans HarpeBaeMOH BOABI B IUIACTUHYATBIX BOJOMNOAOIpPEBATENSAX

oTpeaenstoTes mo Gopmyse

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

rie @ — ko3 UUUCHT, yIUTHIBAIOLUINI HAaKUIIe0Opa30BaHuUe, IPU 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 BOBI.

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 IMMOTCPHU HAIIOPA B CUCTCME IrOpA4YCTO BO-ILOCHaG)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 LIMPKYJISIUUOHHOMY Pacxoly ropsdeil Boabl 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 MMPOTAXKCHHOT'O KOJIb-

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

X — JIOJISI MAKCUMAITBHOTO BOJIOpa3bopa, mpuHUMaeMast st
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
MaKCUMAJIIbBHOMY CEKYHIHOMY pacxony Boasl ( .

Hamop nMpKyJIsSIMOHHO-MOBBICHTENBHOTO Hacoca H_ . cremyer onpemensrs Takxke Mo

p,cir
dbopmyne (1.25). Ecam Hamop MNPUHATOTO MHUPKYISIIMOHHO-TIOBBICUTETLHOTO Hacoca He
KOMITCHCUPYET HEIOCTATOK Halopa B CHCTEME TOpSYero BOAOCHAOXKEHHUS TMpH Bojaopaszdope

HTpe6 - Hg , CJICAYCT NPEAYCMOTPECTb YCTAHOBKY JOIIOJIHUTCIILHOTO IMOBBICUTCIILHOTO HACOCA

Ha TpyOOIIPOBOJIE XOJOJHOW BOJBI Tepes] BOAONOJOrpeBaTeNsiMu IepBoil ctyneHu. Hamop

JOITIOJITHUTCIIBHOT'O IMOBBICUTCIBHOI'O HACOoCa 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 HUPKYISIHOHHOIO

pacxona.

B ITII cnexyeTr npeaxycmMaTpuBaTh aBTOMATU3AIMIO0 HACOCHOTO 00opyaoBaHus. CXeMbl
ABTOMATHU3allMM W WX ONHMCaHWE MpPUBEICHbI B jauteparype [2, 4, 9]. B npui. 8§ mnpuBeneHsl
OCHOBHBIE JAaHHBIE [0 HAcocaM, PEKOMEHAYEMBbIM MJii HCIOJIb30BAaHUS B KBapTalIbHBIX
CUCTeMax Topsiuero BogocHaOxeHUWs. TeXHWYecKue XapaKTepUCTHKH HACOCOB MHOCTPAHHOTO
MPOM3BOJICTBA, a TaKXe CPEACTB HUX aBTOMaTH3alUU MPUBEJEHb B  KaTajorax

COOTBETCTBYIOIIUX (PUPM-TIPOU3BOIUTEINCH.

1.11. PACYET U [IOABOP BAKOB-AKKYMYVJIATOPOB

Hanuuune akkymynupyroiieii eMKOCTH [TO3BOJISIET BBIPABHUBATh HEPABHOMEHOCTh
noTpeOICHNUs TOpSTYC BOJIBL, @ TAKXKE YMEHBIIATh MOBEPXHOCTh HAarpeBa BOJAONO0TPEBATENEH.
baku-akkymynsaTopsl, ycranasinaemsle B LI TII kumnbix pailoHOB, JOJKHBI PACCUUTHIBATHCS
Ha BbIpaBHUBAaHUE CYTOYHOTO rpaduka pacxoja BoJbl 3a CyTKH HaMOOJIBIIETo
Bojonorpedenus. [Ipu 3ToM BMeCTUMOCTh 0aKOB-aKKYMYJISITOPOB PEKOMEHAYETCS
MIPUHUMATh UCXOJIA U3 YCIOBUH pacueTa NPOU3BOJAUTEIBHOCTH BOIONOA0IPEBATENEH 110

CpeIHEYacoBOMY TIOTPEOIeHHIO0 TEIIOTH Ha ropsdee BofgocHabxkenune QF .

Perynupyromuii 00beM eMKOCTH 6aKa-aKKyMyJIsaTopa Ipyu MOIIHOCTH
BOJIOHArpeBaresi, He 00eCeYNBAIOIEr0 MAKCUMAIILHOTO YaCOBOTO MOTPEOIEHUS TETIOTHI,
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 HEMPEPHIBHON paboTe BOJAOHATPEBATEINS B TCUCHHE

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) MAaKCUMaJIBLHOTO MOTPEOJICHUS TOPSIYei BOMBI CIIEAYET BBIUYUCISTH 110 opMyIie

h
K = g:.: - (1.29)

KoaddurmeHnT yacoBoii HEPaBHOMEPHOCTH TOJAYX TETUIOTHI ISt HYX/T

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

ropﬁqeﬁ BOJBI CJICAYCT BBIYUCIIATD 110 (l)opMyne

sp
KD = Q : (1.30)
T

rae Q¥ — pacueTnas MOmHOCTH BOpOHArpeBarens, KBT.

IIpu momHocTy BogoHarpesatens Q¥ | cooTBercTByroIIEll CpeiHEYacOBOMY

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

ht
Khr

1 ht _
Kht)Khr ' (1.31)
hr

o = (K -1)(

[Tpu paBHOMEpHOI 1 HENpPEpHIBHON pabOTe BOJAOHATPEeBATENS B TEUEHHUE
CYTOK BEJIMUMHA (0 MOKET ObITh MPUHSATA O Mpui. 16.
EmkocTe 0aka-akkyMyJisTOpa MOKET OBITh TakKe OIlpejeieHa TIpapHuyuecKkd, Ha
OCHOBAHMHW MHTETPAITBHBIX TPa(UKOB N0JJa9u ¥ MTOTPEOIICHNUS TETIIOTHI B CH-
creme ['BC. HepaBHOMepHOCTh MOTPEOIEHUS TEIIOTHI 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 °, IpH IepeMeHHOM 0o0beMe BOIBI 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 akkymymnstopoB B cuctemax ['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 Taxxke B nurepatype [10, 11].



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

2.1. IIPUMEPBI PACHETOB M IIOJIbOPA OBOPYJIOBAHMA CHUCTEMBI 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 CMECHTENEM, YMBIBAJIbHUK CO CMECHTENIEM, BAHHA CO CMECHUTEIEM U
nyuieMm. Bpicota THmoBoro staxa 3aaHus npuHara 3 M. KonudecTtBo jxuTenel B KBapTHpe
OIIPE/IENICHO MCXON W3 HOPMBI OOMLIEH IUIomand Ha ojHoro denoseka f = 17 m% O6mee
KOJIMYECTBO JKUTEJICH B OJIHON CEKIIMU 3/1aHUs COCTaBHUT 147 uenoBek, B MUKpopaione — 3 822
YeJIOBEKA.

OO1w1ast mosie3Hast MIoLab )KUIbIX 3laHUH MUKPOpaliOHa COCTaBIIAET
64 650 M°. PacuerHas TeMIlepaTypa Hapy>KHOTO BO3JyXa Il TPOEKTHUPOBAHUS CHUCTEM

oromnenns t =—20°C. Temmeparypa ceTeBOl BOABI I TOYKM HM3JIOMA MOBBIIEHHOTO
TemmeparypHoro rpapuka B momaomem TtpyGomposone 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 TropoACKoro

Bozonposoaa Ha seoze B LITIT H g = 60 M.

2.2. TUJIPABJIMYECKUIN PACYET IIOJIAIOIIMX TPYBOIIPOBOJIOB CUCTEMBI
I'OPAYEI'O BOJOCHABXEHUA
ITocne TpacCHMpOBKM KBapTalbHBIX CETEH ropsiuero BOAOCHAOXKEHHsS MHMKpopaiioHa M
pa3pabOTKU aKCOHOMETPHUYECKOW CXEMbl BHYTPEHHHMX TPYOOIIPOBOJOB HamOosee yTaJeHHOTO
or LTIl 3maHus COCTaBISIOT PACUYETHYIO CXEMY CHCTEMbI TOpSYEro BOJOCHAOKEHUS,

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



pacueTHOM CXeMbl KBApPTAJIbHBIX CETEM IOpsSYero BOJOCHA0XKEHHsS MUKpopailoHa (puc. 2.3).
Jlanee BbIOMpAIOT paCYETHYIO BETBb CUCTEMBI KaK HanOoJiee MPOTSHKEHHYIO U 3aTPY’KEHHYIO OT
JaJlbHEr0 W HauboJiee BBHICOKO PACHOJIOKEHHOTO BOAOPAa300PHOro Mpudopa ABYXCEKIIHOHHOTO
3manus Ne 3 o LITII. B manHOM mpuiMepe mpHUHSATa CUCTEMa TOPSYET0 BOJIOCHAOKCHUS 30aHMS
C HIKHEH pa3BOJAKOH, C CEKIMOHHBIMH BOAOPa30OpHBIMU y3JamH, O0O0pa30BaHHBIMU
3aKOJIBIIOBAaHHBIMH TOBEPXY TPEeMsi BOAOPAa30OPHBIMH M OJHUM LUPKYJSAIHOHHBIM CTOSIKAMH.
JlinHa  BOAOPa30OpPHOrO  ATaXKECTOsIKa €  NPUCOSAMHEHHBIM [0 MIPOTOYHOM  cxeme
MOJIOTEHIIECYIIUTENIeM puHATa paBHOK 5 M. CornacHo cxeme (puc. 2.2) Haubosee ynaaeHHbIM
ot LITII Bomopa30opHBIM pUOOPOM OyIeT CMECUTENb YMBIBaJbHIKA BOJIOPA30OPHOTO CTOSIKA

Crt.I'B-1 Ha neBsitom sTaxke 31aHus. Ha pacueTHOI BETBU NPOCTABIIAIOTCS HOMEPA YUYaCTKOB, UX
h
JUIMHBl B MeTpax, ompenensemsle 1o ¢opmyine (1.1) pacuerHble cekyHaHble pacxoisl ( .

CexkyHOHBIN pacxo]l OJHUM BOJIOPa30OPHBIM MPUOOPOM COTIACHO peKOMEeHIAusaM [ 1] mpuHsT
paBubiM 0,2 n/c. be3pa3MepHasi BeIMUMHA (¢ OMpEAENseTcs Mo mpuwi. 4 B 3aBUCUMOCTH OT
MIPOU3BEICHUS KOJIMUECTBa MpruOopoB Ha yuacTke N Ha BEpOATHOCTH UX AeWcTBUA P.

BepositTHOCTB neiicTBus mpuOopoB onpeaensiercs o dpopmyse (1.2)

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

0,019,

rae U = 147 — KoIM4eCTBO KUTEJIEH B CEKIIUU 30aHUT;

N = 108 — komu4ecTBO BOIOPa300PHBIX MPHUOOPOB B CEKITUH;
q:]‘r'u — pacxoj ropsraei BOJIbI OJJHUM ITOTPEOUTENIEM B Yac HauOOJIBIIIETO
Bogonotpebnenus (10 n/9);
qf} — pacxof BoJsl Bogopa3zoopHbiM mprbdopom (0,2 11/c).

Ilocne omnpeneneHus CEKyHOHBIX  pacXxoJOB HAa  y4acTKax MPHUCTYNAOT K
TUIPaBIMYECKOMY pacyeTy MoJIaloluX TpyOOIpoBOIOB pacueTHOW BETBH. JJuaMeTpbl y4acTKOB
CTOSIKOB BOJIOPa30OpPHOTO y3I/1a B JaHHOM NpUMepe MPUHATHI TepeMeHHbIMU. OpUEHTHUPYSICh Ha
pexomenayembie ckopoctu 0,8—1,2 m/c, mo HomMorpamme Hpui. 6 ONPENENSIOT JUAMETPhI
TpyOOnpoBO10B O, MM, CKOPOCTH IBHKEHHS BOJBI W, M/C, yIACIbHBIE IOTEPH HAmopa 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
cBezeHbI B Ta0m. 2.1.

[Tpumeuanue. [TockOIBKY AHAMETPBI TPYOOTIPOBOIOB MOIKITIOYAIONINX YIaCTKOB
BOJI0pa300pHBIX TPHOOPOB (yyacTku 1, 2, 3) 00bIYHO MPUHUMAOT He 6osee 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 akCOHOMETPHUYECKASI CXEMA CHUCTEMBI TOPSYETO

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

s ompeneneHusl A@aMeTpa YCIOBHOTO Mpoxoja cuetunka 1o ¢opmyne (1.5)
OIpEEIAETCS CPETHEUaCOBOM PAcXo/l BObI 3a CYTKH, M/, KOTOPBIN HE JIOJKEH MPEBBIIIATH

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,[[OCHa6)KCHI/I}I B CYTKH, ITPUHSAT

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, IIPHU MPOITYCKE PACYCTHOTO CCKYHAHOT'O pacxoaa q .

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

cq

PacueTHrie IIOTE€pHU Hamopa HC IMPEBBIIIAIOT MAaKCUMAJIbHO JOIMYCTUMBIX 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
MOJIOTEHLIECYILIUTENENW U KBAPTUPHBIX PAa3BOJIOK) MPUHATHI TEMJIOU30IMPOBaHHBIMU. Pa3HOCTh
TEMIEpaTyp ropsiuei BOJbI B MOAAIOIIUX TPYyOOIPOBOIaX CUCTEMBI OT BOJOIOIOTrpeBaTeNei
LTI no wHambonee ymanennoii BomopasbopHoii Toukn Af mnpumsra pasroir 10 °C.
Teruronorepu Ha ydacTKax TpyOOIPOBOIOB omnpeneistoTcs mo popmye (1.16).

[lpn ompeneneHWH TEIIIONOTEPh BOAOPA30OPHOTO CTOSKA CIIEAYET YYUTHIBAThH
TEIUIONOTEPH MPUMBIKAIOIIEH K CTOSKY YacTH BEpXHEH KOJBIYIOIIEH MepeMbIYKU (y4acTOK
12'a). Tennonorepu nosioreHuecymureneid npuHATe paBHbiMu 150 Br. Ilpu sTom ux nnunHa
13 IJTMHBI 3Ta)KECTOSIKA BHIYUTACTCSI.

B nanHOoM npuMepe cyMMapHbI€ TEIUIONOTEPH HEPACUETHBIX BOJOPA300PHBIX CTOSIKOB
IPUHSTHI paBHBIMH TEILJIONOTEPSM pacueTHOro crosika 1 u cocraBunu 1 727 BT Ha KaKaoM.

[IpaBass HepacueTHasi BETBb SIBJIAETCS CUMMETPUYHOM MO OTHOUIEHUIO K PacyeTHOM
BETBU. B COOTBETCTBUM C 3TUM YCIOBHUEM TEILUIONOTEPU MPABOM BETBH MPHUHATHI PaBHBIMU

TEIJIOTIOTEPSIM JIEBOM pacyeTHOM BeTBM M cocTaBwiau 7 362 Brt. [l HEeCUMMETPUYHBIX

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€ TEIIONOTEPH pacueTHOM BETBH, BT;

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

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

H.

Termonorepy MOJAIONIMX TPYOOMPOBOIOB OCTANBHBIX 3JaHUN MPUHATH PAaBHBIMH
TEIUIONOTEPSM MOJAIIIUX TPYyOOmpoBo0oB 3MaHUsT Ne 3 U cOCTaBUIU A KaKIBIX IBYX
ceknuii 3manmii 15 381 Br. CymmapHbIe TEMIONMOTEPH MOJAIONIMMU TPYOOIPOBOAAMH

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

pacxomoB. OO MUPKYISIIIUOHHBIA pacxoa cuctemsbl Ha ydactke 20 ot L[TTI cocTaBut

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

Ha ocranpHBIX ydacCTKax pacquHoﬁ BCTBH HUPKYIALNUOHHBIC paCXOJbl OIIPCACIIAOTCA

MMPpONOPHHUOHAJIBHO TCIIJIOIIOTCPAM.

Ha yuactke 19:

19

o0 g 2% _ 66,9

. —4,9-— > _16 4
CTIQE-Q 1 206-0,223

Ha yuactke 18:

18

g =gt 2 g 488

“TIQN -QT T 66,9-2,84

19

=1,21 n/c.

AHAJIOTUYHO ONPENETSAIOTCS IUPKYJISIMOHHBIE PacXoJbl Ha JPYrUX Yy4yacTKax.
Crnenyer yuyuThIBaTh, YTO PacyeT UUPKYISLUUOHHBIX PACXOJIOB BBIIIOIHSETCS MPHU YCIOBUH
OTCYTCTBHS Bojaopazbopa. IlodToMy IMPKYISIMOHHBI pacxol Ha BCEX ydacTKax
BojopazbopHoro crosika Ct.I'Bl oamnakoB (B manHom mpumepe 0,05 in/c). Pacuer
TEIJIONIOTEPh W IUPKYJISIMOHHBIX pPAacXOJOB CBelAeH B Tabm. 2.2. Bennunnbl
MUPKYJSIITAOHHBIX PACXOJIOB JIOJDKHBI OBITh yKa3aHbl HAa COOTBETCTBYIOIIMX ydacTKax

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

h,cir
q

dopmyne (1.1) ompemenuTs pacyeTHBIE PACXOJbl TOpsYEH BOJBI Ha HadaIbHBIX

y4acTKax CHCTEMBI 0 TIEPBOTO BoJopa3dopHoro crosika (yuactku 20, 19, 18, 17, 16). dus
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 MUPKYISAIUOHHBIC PACXOAbI qur IIpU BBIIIOJIHCHUU THUAPABIMYCCKOTO pacyeTa

MOJAIoIIEro TpyoonmpoBoJia HE Y4YUThIBalOTCA. Ha OCHOBaHMHU 3TOTO BHINOJHEHHBIH 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, mm 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 TPYBOITPOBOJIOB
LIMPKYJISILIMOHHOTI'O KOJIbLIA

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

yuactka 12'a no I[TII). CHauana onpenenstoT mOTEpH HAopa U CKOPOCTU ABMXKEHHS BOJIBI
Ha y4acTKaX MOJAKOIIEro TpyOONpoBOAa NMPH MPOMYCKe HMUPKYJIAIMOHHBIX pacxomoB ("

JUIsl TIPUHATBIX B pPEXUME BojAopa3zdopa AMAMETPOB TPyOONmpoBoAa. 3aTeM BBHIIOIHSIOT
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 AaBJIEHHS B IUPKYIAITHOHHOM
TpyOomnpoBosie He npesbimanu 0,12—0,15 MIIa. IToatomy mipu nmogdope 1uaMeTpoB y4acTKOB
MUPKYJSIITAOHHOTO TPYOOTPOBOJA CJIEAYyeT OTPAaHMYMBATHCS CKOPOCThIO Bombl g0 0,5-0,7

Mm/c.
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Pe3ynbTaThl rHAPaBINYECKOrO pacueTa MUPKYISALUOHHOTO KOJbLIa CBEJICHBI B TaOII.

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 cocraBmmm 5,123 m (0,051 MITa)
(HaxomsATCS B Mpejenax 0,03-0,06 MIIa), uro cooTBeTCTBYET TpeboBanusM [1].

[Tpr HECOOTBETCTBUH MOTEPH HAMOPA B CEIMOHHOM BOJIOPa300PHOM 3¢ YKa3aHHBIM
BBIIIIE TPEOOBAHMSIM HX BEJIMYUHY CIEAYET KOPPEKTUPOBATh, HW3MEHSS JAHAMETPHI
KOJIBIYIOIIEH MEepPEeMbIUKH M IUPKYJSAIMOHHOTO CTOsAKa. BO3MOXXHO Takke NpUMEHEHUe

COCTaBHOI'O (COCTOHIHGI"O H3 JIBYX JacTeH ¢ Pa3JIMIHbIMU I[I/IaMCTpaMI/I) OUPKYJIAIUOHHOTO

CTOSIKA.
Tadonuma 2.3
T'uopasnuyeckuii pacuem YyupKyIAYUOHHO20 KObYA

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. PerynupoBaHwe OTIyCKa TEIUIOTBI B  CHUCTEME  LEHTPAIM30BAHHOIO

TEIIOCHA0KEHUS IPUHATO LIEHTPAJIbHOE KaueCTBEHHOE IO COBMEIEHHON Harpyske
OTOIUICHUSI U TOPSTYEro BOAOCHA0KEHNUs (TIOBBIIICHHBIN rpa@uK peryaIupoBaHus).

2. Temmepatypa TEITIOHOCHUTENS (TPEIOIIEH BOIBI) B TETUIOBOW CETH B COOTBETCTBUU C
OPUHATBIM 71 JTAHHOM CHUCTEMbl TEIUIOCHAOKEHUs TpapuKoM H3MEHEHHUs
TEMIIEPATYPHI BOJBI B 3aBUCUMOCTH OT TEMIIEPATYphl HAPYKHOI'O BO31yXa IIPUHSITA:
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 TOYKEC H3JIOMa Fpa(bI/IKaZ

e B nozatouieM Tpydonposoze 7, = 80 °C;

e B o0OparHOM TpyGomposozae 7, =40 °C.

TemmnepaTypa X0JI0{HOH BOJOTPOBOIHON (HAarpeBaeMoii) BOJbI B OTOIUTEIbHBIN

C
NepuoJl, TOCTyNarmied B BoJomoxorpeBaresib | cTyneHw, t'= 5 e°C.
Temmieparypa BOJBI, MOCTYMAIOMIEH B CHCTEMY TOPSYEro BOJOCHAOKEHHS Ha
t"-60°
BbIxoze u3 Il crynenu Bogononorpesarens, =60 °C.
MakcuManbHBIA ~ pacueTHBIM  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, coOpaHHoro u3 miactud 0,5I1p, mist cucTemMbl ropsiuero BoJIOCHAOKEHHS.

OmnpenensieTcs BEpOSITHOCTh UCTIOIB30BaHUS MpruOopoB 1o ¢popmyiie (1.4)

_ 3600P q;‘ ~3600-0,019-0,2
T 200

P = 0,068.

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 MOTOK Ha OTOIUICHWE MHKpopaioHa 1o Qopmyie

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

COOTHOIICHUE TCILIOBLIX IIOTOKOB COCTaBHUT

h
Qv 2904
Quuwe 4720

p

9T0 COOTBETCTBYCT BBI60py HBYXCTynquaTOﬁ CMEIIAHHOM CXEeMBbI BKIIFOUCHUS
BOI[OHOHOFpeBaTCHCﬁ. Pacuetnas cxema MMPpUCOCANHCHHUA BO,Z[OHOI[OFpCB&TGJICﬁ

IpuUBE/IEHA Ha puc. 2.4.

Puc. 2.4. PacdeTHas IByXCTyleHUYaTasi CMEIIaHHAs! CXE€Ma MPUCOCTUHEHUS
BOJIOTIOJIOTPEBATENEH OJIHOTO MOTOKA

ITpu pacueTHON IPOU3BOAUTEIBHOCTH OAHOTO 1oToKa 50 % OT CyMMapHOM HarpyskH,

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 Tperoleii 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.

Pacuernas mponsBoguTenbHOCTh Bogonoaorpesarens Il crynenu, Br,

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 rperoiiel BoAbl Ha BBIXOA€ U3 Bopomnoporpesarens 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°

[Ipu pacueTe TIACTUHYATOTO BOJOIMOAOTPEBATENsl  ONTUMAaJbHAs CKOPOCTh
NPUHUMAETCS MCXOAs W3 TMONY4YeHHS B YCTAaHOBKE TaKWUX >K€ TMOTeph [aBJICHHS 10
HarpeBaeMoi BOJIe, KaK MPHU MPUMEHEHUHU KOXKYyXOTpyOHOTO Bogomnogorpesatens — 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 Bombl (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 A0 IEeJIOro uyucia (My mpuHUMAaeTCs
paBHBIM 6). KOMIIOHOBKa BOJIONIOIOTPEBATEIISI IPUHUMACTCS 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 TeMmniepatypa HarpeBaeMoi Bojibl, °C,
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o+ttt
tH — _BX BBIX __ h : 214
® 2 (214

5+35

H —
t,=

20 °C;

Cpennenorapudmuueckas 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 temmoormauun 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, 3aBUCSIIMN OT TUMA MJIACTHH, TPUHUMAETCS TI0 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 rermonepenaun 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 Ka4€CTBA BOAbLI IPUHUMACTCA

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 BojoHog0rpesarens | cTynenu pasHa
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 xo10B OKpYIVISAETCS 40 Lel0 BenuuuHbl. [Ipuaumaercs Tpu xoza.

e) HeﬁCTBHTCHbHaﬂ IOBCPXHOCTDb HAr'p€Ba BCCTO BOJOIIOAOTPEBATCIIA

. |
IEPBOHU CTYIICHU F M2, oI CACIICTCA 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 €IMHUIIE, a JUIsl HarpeBaeMou BOJIbI 10JKEH
NPUHUMATHCS 10 OIBITHBIM JIAHHBIM, TPH OTCYTCTBHH TaKHX JAHHBIX MOXHO
npuauMath ¢ = 1,5-2,0;
b — xooddunmeHT, 3aBUCSIINN OT THIIA TUIACTUHBI, TIPUHUMACTCS 110
tabn. 9.2 npun. 9 (b =3);

Wrp — onipenensiemast mo popmyse (2.24) CKOPOCTh TperoIIel BOIBI;
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Wy — ompenensiemas mo hopmyiie (2.25) CKOpOCTh HarpeBaeMoil BOIbI,

HO IIpH YCIIOBUHU MPOXOKACHHUA MAKCUMAJIbBHOI'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 cocrassr
AP,'=1,5-3(33-0,08 - 20) 0,42"™ - 3 =93 kITa.

[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 coorBercTBMM ¢ METOAMKOM pacyeTa JABYXCTYNEHYATOM CMENIAaHHOM CXEMBI
BKJIIOUEHUSI BOJOIOAOIPEBATENEd C OTPAaHUYEHUEM DPACXO0J]a, COTJIACHO yKa3aHWsM [2], BO
BTOPOU CTYIIEHH BOJOIIOAOIPEBATENsI CYMMAapHBIE CEYEHUs KaHAJIOB, 3HAYEHUS CKOPOCTEH
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 s Il crymenm Bomomoporpesarens (dopmyna 2.9). B maHHOM mnpuMepe

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 TETTOBOCIPUATHS 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) kKoahurment 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 o popmyse (2.29)
op
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SPII

ei_ Qv _067:10° _
K, 4ty — 3214.21

2.
1 Mm%,
J) KOJWYECTBO XOJOB (WJIM TAaKeTOB) TMpH pa3leIeHUd Ha OJHOXOJIOBbHIC

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 naBiaeHus Il cTymenum BopomojxorpeBaTens IO Tperoleil  Boxe

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

MAaKCUMAJIbHOI'O CCKYHAHOTI'O pacxoJa Ha ropguce BOI[OCH8.6)K€HI/IC COCTaBHJIN

AP, =AP' + AP" =93+57,6 =150,6 kI1a = (15,06 m)
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B pesynbTare pacdyera B KadecTBE BOJOIOAOTPEBATENS TOPSYErO BOJOCHAOKEHUS
npuHuMaroTcs 1Ba terooomMennuka (1 u Il crynenn) ¢ mnactunamu tuna 0,511p, TommuHOR
0,8 MM, u3 cranu 12X18H10T (ucnonaenue 01), Ha nByxomopHo# pame (ucnosHenue 2K), ¢
YIJIOTHUTEIBHBIMU TPOKJIAJKaMU W3 pe3uHbl Mapku 359 (ycioBHoe ob6o3nauenue 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. TIOJIBOP HACOCOB

Jns onpeneneHus HasHaueHUs: HacocoB 1o ¢opmyne (1.19) npensapurenbHo
HaxoJuTca TpeOyemblii Hamop Tropojckoro BojaompoBona Ha BBoje 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 nannom npumepe Hieoy TNPHUHAT 25 M, OCTaJbHBIC CllaraéMble OMPEAENIEHBI MO
pe3yabTaTaM pacueTa M B COOTBETCTBMU ¢ pekomeHpanusamu [1]. TpeOyemblii Hanop Hipes

MMPEBLINIACT BSIIMYUHY F'APpAHTUPOBAHHOI'O HAIlOpa BOAOIIPOBOAA Hg:

H

Tped

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

[Togadya TUPKYJISIIIMOHHO-TIOBBICUTEIPHOTO HAacoca B PEKUME 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 HEAOCTady Hanopa Hipes — Hy =
= 19,85 M. B pexxume HMpPKYyISUMU MOAAYa LUPKYJIALHMOHHO-IIOBBICUTENIBHOTO Hacoca s
OJIHOTO TOTOKA JIOJDKHA OBITh HE MEHEE BEIMYMHBI, ONPEeNIeMON IS 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 HUPKYIAMUOHHO-IIOBBICUTCIIBHOIO HACOoCa B PEKUME HUPKYIALUA

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
UPKYISIIIHOHHOTO Pacxo/ia ¥ YaCTUIHOTO BOjIOpazoopa
(HE"=0,745 m, cu. Tabm1. 2.3);
H Lfir — MOTEPH HAIopa B UPKYISIIIMOHHOM 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 PacXxoa U 4aCTUYHOIO BO-

Jopaz0oopa JijIsl OJTHOTO IMOTOKA.
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cir,x
lIB—16

Jlns pacuera H OIIPEJICTISIETCS] CKOPOCTh HarPeBaeMOM BOJIBI:

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

W,

H

[Torepu naBieHust (Hamopa) BO BTOPOW CTYNEHHU BOJOINOAOrPEBATENS 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 "
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 Mg,

ITo mpui. 8 mpuHumaercs Hacoc 2K-6a, nmeromuii Harop 20 M, mogauy
30 M>/4, MorHOCTS aBUTaTeNs 2,8 KBT, nuameTp padouero koseca 148 mwm, unciao o00poToB
pabouero kozneca 2 900 oO/MuH. AHaNOTrMYHBIA pabOUYMil HACOC YCTaHABIMBAETCA W JJIS
BTOpOro mnoroka. HeoOXoauMo Takke MpeaycCMOTPeTh YCTAaHOBKY JIOTIOJHUTEIBLHOTO
pE3epBHOrO0 Hacoca Ha Ciy4yail BbIXOJa M3 CTPOSl OJHOTO M3 paboumx HacocoB. IIpuHATHII
Hacoc o0ecrieunBaeT HEOOXOMUMBIE TapaMeTphl Kak Uil PeXKUMa MUPKYISIHAA, TaK U JUIS
peKuMa MaKCHMaJbHOTO Bonopa3z0bopa. B 3Tom ciydae YCTaHOBKH — JIOTIOJTHHUTEILHOTO

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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TEYCHUE CYTOK IMPOHU3BOJAUTCIIBHOCTHU BO,Z[OHal"peBaTCJ'ICI‘/'I OSP, paBHOfI Cp€aAHCHaCOBOMY 34

h
CYTKHM Han0OJIbIIEro BOJONOTPEOIEHNS PACXO/Ly TEILUIOTHI Ha ropsiyee BopocHadkenne Qr .

HcxoaHble faHHBIE

e (CpenHevacoBOM 3a CyTKH HauOOJbIIEro BOJAONOTPEOIEHUS pacXo/] TEMIIOThI
h
Ha Topsiuee BOJIOCHAOKEHUE QT =1 563 xBT;

e PacueTHbIll MaKCHMaTbHBIN TETUIOBOM IMMOTOK HA TOpSYee BOJAOCHAOKEHUE

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 MakcumansHOro moTpe6ieHus ropsaeit Bob!

w QY 2990
" Q¥ 1563

=191,

rae Q¥ — pacueTHas MOIHOCTL BOJOHArpeBareis, 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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Perynupytrommii 06beM eMKOCTH 0aKa-akKKyMyJIITOpa MPH MOIIHOCTH
BOJIOHArpeBaTells, He 00eCIeYNBAIONIET0 MAKCUMAIBHOTO YaCOBOI'0 IOTPEOICHHS

TEIUIOTHI, onpeaensercs mo popmyie (1.27):

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

=148,7 m* ~ 150 m*

CornacHo pexomeHanusmM [ 1] mpuHUMaroTcst K ycraHoBke 2 6aka mo 50 % pacueTHoii

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/I60pOM

(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, MOTpedUTeneM B 4ac HaubOIb-

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 ropsueil BOIBI ¢ y4eTOM HUPKY/IAIUOHHOTO, JI/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 HacOCaMHM;

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

U — gucio BogonoTpeduTeneii;
N — 9iClI0 CaHUTapPHO-TEXHUYECKUX MPUOOPOB;
| — yIenbHbBIC TOTEPU HATIOpa Ha TPEHHE TPH PACUETHOM pacxojie, orpe-
JenisieMble 110 TabJIMIam JUIst THIAPABINYECKOro pacyeTa CUCTEM XOJIOJI-
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 IPUOOPOB (BO3-

MO>KHOCTh MOAaYM IPUOOPOM HOPMHUPOBAHHOI'O YACOBOTO Pacxo/ia BOJbI)
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B TEYEHHE PACUETHOIO Yaca B 3/1aHUAX WM COOPYKEHUSX 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 Mprbopa;
H\| — notepu Haropa, M, Ha paC4€THOM y4acTKe TpyOOIpoBoa;
Hi 1ot — cyMMa moTephb Halopa Ha pacyeTHOM y4yacTKe TpyOOIpoBoaa;
H¢ — cBOOOAHBIN HAMOP, M, Y CAHUTAPHO-TEXHUYECKOT 0 Ipubopa, MpuHUMae-
MBI/ COTJIACHO 00sI3aTEILHOMY TPHIL 2;
Hy — HauMeHbpIIMH rapaHTUPOBAHHBIM HAIIOP B HAPYKHOM BOJOIPOBOJIHOM Ce-
TH;

Hep — M30BITOYHBIN HATIOP, M, KOTOPBIH ClielyeT Noracuth quadparmoii;

h
Q N TEIUIOBOU TIOTOK, KBT, Ha HY>KIBI TOPSYEro BOJOCHA0KEHUS B TEUCHUE
r

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

h
QT — TEIUIOBOM IIOTOK, KBT, Ha HYXIBI TOPAYCTO BOI[OCH&6)K€HI/I$[ B TCUCHUC

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

h
QT — TCIIJIOBOU ITOTOK, KBT, Ha HYXIBI TOPAYCTO BO,Z[OCH8.6)KGHI/I$I 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 HUIMEHT, 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 — 4KCcI0 BKIIOYEHUN Hacoca B 1 u;
N '— MepoxXoBaTOCTh TPYOOIIPOBOJIOB;
Gah, Ggo — pacdeTHBIN pacxo[l 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 TemrepaTypa Hapy>KHOTO BO3/1yXa JUIsl IPOCKTUPOBAHUS
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 IIPU OJHO-

CTYIIEHYaTOM CXEM€ BKIIFOUEHUs BOJAOIOAorpeBarene uinu nociue 11

CTYIICHHU BOAOIIOAOTPEBATECIIA IIPpU I[By?(CTyrIGH‘I&TOﬁ CXEMC, 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 BOJAOIOAOIPEeBATENIs, °C;

ti — TeMIepaTypa HarpeBaeMoil BOIbl mociie | cTyreHu Bo1omoorpeBa-
TEeJIsl TP IBYXCTYMEHYATON CXeMe MPUCOETUHEHHUS BOIOTIOIOTPEBA-
Tenen, °C;
Atp, — TEMIIEpaTypHBII HAIIOP 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— TeMIepaTypa ceTeBoi (rperolieii) BoIbl B MOAAIOIIEM TPYOOIIPOBOE
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 TEIUIOBOM CETH U TIOCTIE CHUCTEMBI
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oToruieHus 3aanui, °C;

7’1 — TeMIieparypa ceTeBoil (rperolieii) Bobl B IoaroleM TpyOoonpoBoie
TEIUIOBOM CEeTH, B TOUKE U3JI0OMa TeMIlepaTypHOro 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 OJAHOCTYIEHYATON CXeMe, PEKO-
MeHayeTcs npuHuMath 73 = 30 °C;

£ — IJIOTHOCTb BOJIbI IIPU CpeAHeH Temnepatype e, KI/M°, OpHEHTHPO-

BOYHO IpuHUMaeTcs paBHoit 1 000 Kr/M>;

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

o1 — K03 (UIKEHT TEIJI00TAaYH OT TPEIOLIeii BOJBI K CTEHKE TPYOKH,
Br/(m*-°C);

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

AcT. — TETUIONPOBOAHOCTH CTEHKH TpyOku, B1/(M -°C), nmpuHUMaeTcs pas-

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 IPOCTPAHCTBE, M/C;

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

fump — IUIOIIANB CEYEHHS MEKTPYOHOTO IPOCTPAHCTBA CEKIIHMOHHOTO BO-
JIOTIOJIOTpEeBaTels, M

OcT — TOJIITUHA CTEHKH TPYOOK, M;

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

Dgu — BHYTpEHHUI THaMeTp KOPITyca BOJIOTIOIOTPEBATENS, M;

dpy — BHYTpEHHHI JHaMETp TPYOOK, M;

duap — HAPYXKHBIH JHaMETp TPYOOK, M;

dyxs — PKBUBAJICHTHBII HaMeTp MEKTPYOHOTO MPOCTPAHCTRA, M;

¥ — K03 punmeHT 3¢ PEeKTUBHOCTH TEIIOOOMEHA;
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L — K03 PUIUEHT, YIUTHIBAIONTUH 3arps3HEHHUE IIOBEPXHOCTH TPYOOK
npu omnpeneneHn: KodppuureHTa Temionepeaadn Bo0no10rpeBare-
Ts1;

@ — k03¢ punmenT, yauThIBarOmuii HakuIeoOpa3oBaHue Ha TPyOKax BO-
JIOTIOJIOTPEBATENISI TIPY OIIPECIICHUH MTOTEPh JIABJICHUS B BOJIOTIO-

A0rpeBareiiec.
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