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FocyAapcTBeHHbIA
komurer CCCP
Mo jenam
CTPOMTENLCTEA
(Foccrpoit CCCP)

CrpouTesibHble HOPMbI

CH 510-78

Huctpyxuun
N0 NPOEKTHPOBAHHIO
ceTel BOROCHAGKeHUSR
H KaHaJan3auuu
aas paiiotos

pacnpocrpaHenus
BEYHOMED3JibiX FPYHTOB

1. OBUWIHUE NOJIO)KEHHUSA

1.1. Tpe6opanus Hactosimieli MHCTPYKUYH HOJIKHBL Bbi-
NOJHSATbCA IIPH NPOEKTHPOBAHMH HApPYXKHBIX ceTeH BOJO-
cHaOXeHus M KaHaJu3alliW, COOpYyKaeMblX B paloHax
pacnpocTpaHeHHsl BeUHOMED3JIbIX TPYHTOB, BKJIKOUas CeHCMU-
yecKHe pafounl (puc. 1) mpH CTPOMTENbCTBE NO NPHH-
yuny L

1.2. B 3aBUCHUMOCTM OT H3MEHeHHs (HU3IHKO-MexaHHue-
CKHX CBOHCTB MEp3JHIX 'DYHTOB NPU OTTaMBallHl, TeMIepa-
TYPHBIX DEXHMOB TPyGOINPOBONOB H FPYHTOB MO Tpacce, a
TaKXe TeMIIepaTypHOro pexHmMa OCHOBAHMM 3MaHMH H co-
OpY:KeHHll, pacnoJoKeHHbIX BOIH3H TPYyOONpPOBOAOB, Haljle-
JKUT NPUHUMATH ONWH U3 JBYX NPHHLMIOB HCIOJb30BaHHS
BEYHOMEP3JLIX TPYHTOB B KauyecTBE€ OCHOBaHHUH:

npuunun I — BeynoMepasbie IPYHTHl OCHOBAHHS HCHOJb-
3yIOTCST B MEp3JIOM COCTOSIHHH, COXpaHsSieMOM B mpoLec-
ce CTPOHTEJbCTBA U B TeYeHHe BCEro 3aJaHHOro Imeploja
9KCIVIyaTalHuH,

npunuun 11 — Beunomepasble TPYHTLI OCHOBAHUS HCHOJD-
3YIOTCS B OTTAHBAlOUIEM M OTTAsBLIEM COCTOSIHHIIL

1.3. TIpu nmpoexTupOBaHMI ceTell BOJOMPOBOAA H KaHa-
Juzanun Aasg padoloB  PacHpOCTPalleHHsT BeUYIIOMEep3JbiX
I'PYHTOB HEOGXOAMMO HCXOLHTb H3 YCJOBIS OOECHeueHHs:

Ep‘:}:;ﬁ:; Yreepxaena
W HayuHO- rnocmnoaneuuem c
0CyAapCTBEHHOIO OK BBEJEHHS
HCCJEAOBATENLCKUM Koamgm CCcCp F; JAeHcTBHE
"QH;TC';?;T;&M N0 AENAM CTPOHTENhCTBA 1 suBaps 1980 r.
p L or 11 nenubps 1978 r.
IpomcTpoiHHK- N 226
NpOeKT
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Puc. 1. Cxema-
THYeCKasd Kapra
pacnpocTpaHe-
HHS BeYHOMep3-
JHX TIpPYHTOB H
CaHCMUKH



HaMMeHblled TPYLOEMKOCTH CTPOMTENbCTBA H IKCmaya-
TalHH ceTel;

npuMeHeHuss OOOpyZOBAHHA 11 MaTeplianos, HaHnbo.see
BLICOKOH HAaleXHOCTH JeHCTBHS 1 NOJTOBEYHOCTH;

CHHIXKEHHA Beca OOOpyROBaHNSI 1 MaTepHaJoB;

He3aMep3aeMOCTH  JKHIKOCTEH, TPaHCIOPTHPYEMBIX IO
Tpy6OnpoBOLAaM, NI OTKJIOHEHHAX TEMJIOBOTO pPEXHMa OT
HOPMBL H B CJIyuasix aBapuii;

OpraHM3aldH YeTKOIO KOHTPOJIS 33 TENJOBBIMH pexHMa-
MU ceTell.

1.4. Ilpu mpoekTupoBaHuM ceTell BOAONPOBOAA I KaHd-
JU3alHl HaLleXUT YYNUTLIBATh:

TEIJIOBOE BO3AefCcTBHe TpyOONPOBOAOB HA OCHOBaHISA
6an3nekalliux 3RaHHd H COOpYyKeluli;

OMaCHOCTb HEMOCPeACTBEHHOro TeMJIOBOrO BO3XEHCTBIS
BOJLI Ha Mepa/jble TPYHTH IIpH NOBpeXxIeHusix Tpybenpo-
BOJIOB;

H3MEHeHHWe Mep3JOTHO-TPYHTOBBIX YCJAOBUII NpPH OCBOe-
HHH TEpPpUTOPHHU.

1.5, Mep3oTHO-TPYHTOBbIE YCJAOBHS  y4aCTKOB CTpOIl-
TeJbCTBA TPYGONPOBOJAOB XapaKTEPHIYIOTCS

pacmpocTpaHeHHeM W 3ajeraHueM  BEYHOMEp3Jbla
I'DYHTOB;

COCTaBOM, CJIOXKEHIIeM I CTpPO€HHEM TpYHTOB;

MOLUHOCTbIO  CE30HHONPOTaHBAIOWIUX 11 CE30HHONpPO-
Mep3alolluX CJIoeB I'PYHTa;

TEMNEPATYPHBIM pPEeXIIMOM TpPYHTOB;

(GU3NKO-MEXaHUUECKIIMH CBOHCTBAMI TPYHTOB;

Mep3JOTHBIMM TpolueccaMi  (nydyeHHe, HaJedll, TepMo-
Kapcer, Tpemuroo6pasoBanue);

HaJHYyHeM TPYHTOBBIX BOJL.

1.6. TlpoektupoBanue cerei no mpunuuny I crexyer
NpHHUMAaTb, KOFIa:

TPYHTH XapaKTepH3yIOTCHl 3HAYlTEJbHBIMU OCaAKaMH
Ipyu OTTAHBAHUY;

OTTauBaHMe TPYHTOB BOKPYr TpyGONIpPOBOAA BJHSIET Ha
YCTOHUYNBOCTb PacCHOJOXKEHHBIX BOJM3H 3JaHHH M cOOpYxKe-
HHUH, CTPOAINHXCSH C COXPaHEHIIEM OCHOBAHHSI B Mep3JjioM
COCTOSIHHUH.

1.7. TIpoexripoBadne cerei no npuxuuny II caepyer
npuHiIMaTh, KOTAA:

IPYHTBl XapaKTepH3YIOTCS He3HaYHTeNbHBIMII OcajKaMil
Ha BCIO pacyeTHY0 IMIyO6HHY OTTauBaHHS,

3/1aHHsl 1 COOPYXKEHHs] MO Tpacce TPYOGONPOBOLOB paco-
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JIOJKEHB! HAa 3HAYHTEJbHOM DACCTOSAHHH OT prﬁOHPOBOIIOB
HJIH CTPOSIIUHXCA C JONYIleHHEM OTTAHBAHHA BEYHOMEp3-
JIBIX TPYHTOB B HX OCHOBAHHAX.

2. HOPMbl BOOONMOTPEBJIEHHUSA
H BOOOOTBEAEHHA

2.1. HopMbl ¥ K03(HIHEHTH HEpaBHOMEDPHOCTH BOLO-
notpe6JeHus cledyeT NMPHHUMATb B COOTBETCTBHH ¢ TpeGo-
BaHusamu riap CHHIT no npoekTHpoBaHUIO HApYXKHBIX ceTell
U COOpPYXEHHH BONOCHAGXKEeHHS H N0 NPOEKTHPOBAHHIO
BHYTPEHHEr0 BOJAONPOBOMA W KaHAAM3aUWW 37aHUH.

2.2, Tlpu orpaHuyeHHOM Je6GHTe HCTOYHHKA BOXOCHAGXKe-
HHfl paCyeTHBle pacXo[bl BOABI [ONYCKAaeTcst CHHXaTb 110
COTJIACOBAHHIO C OPraHaMH CaHHTAPHO-3MHIEMHUOJIOT HUECKOH
CNYXKOBI.

2.3. PacueTHble pacxojbl BOXB MOTYT ObITh YBeJHUYEHbI
no 209% 3a cuer c6poca BoAbl M3 BOAONPOBOAA B KaHa/H3a-
LUIO 1151 MIpefoXpaHeHus cete#f oT 3amepsanust. Lenecoo-
Pa3HOCTb C6POCOB BOABI AOJIXKHA OOOCHOBLIBATBCSI TEXHHKO-
IKOHOMHUECKHM PacyeTOM.

2.4. HopMBl BOIOOTBeIeHHs] GLITOBBIX CTOYHBIX BOJ Clle-
IyeT NPHHHMAaTb B COOTBETCTBHH ¢ TpeGOBaHWAMH IVIaB
CHull no npoeKTHPOBAHHUIO HAPYXKHBIX CeTeH W COOPYKEHHH
KaHalM3aOMH H 10 TNPOEKTHPOBAHHMIO BHYTPEHHEro BOJO-
TpOBOAA ¥ KaHAJIH3alUWU 3aHUIL.

2.5. Ilpu onpegeneHnn obuiero kosgguuueHTa HepaBHO-
MEpPHOCTH NPUTOKa ObITOBBIX CTOYHHIX BOJ, COPOCH BOABI H3
CHCTEMBI BOIOTIPOBO/LA HE YUHTHIBAIOTCS, OAHAKO cOPOC BOIBL
cnenyer A06aBAATh K PACYETHOMY PacXoAy MPH NPOEKTHPO-
BaHHH HACOCHBIX CTAHUHA M OUHCTHHIX COOPYIKEHHI.

3. IPHHUOHUINIBI TPACCUPOBKH CETEH

3.1. TlpoekThl HHKEHEpPHBIX CeTell M MJIAaHHPOBKH Hace-
JeHHbIX ITYHKTOB HaJJIeXXHT BBUIOJHATb OJHOBPEMEHHO,
B3aUMHO YyBA3bIBAsl MX; IIPH 3TOM Haubosee paLHOHANLHO
NpHMEHEHHe COBMEIICHHON NMpOKAaJKH TPy6ONpOBOJOB.

3.2. Crioco6 npokgafky TpyGONPOBOAOB CJlelyer BbIGH-
paTh B 3aBHCHMOCTH OT Mep3JOTHO-TPYHTOBBIX, I'MAPOre0J0-
THYECKHX ¥ TOMOrpadUyecKHX YCJAOBHH CTPOUTETbCTBA, a
TaK¥Ke OT BeJHUHHBI U IJIOTHOCTH 3aCTPOMKH HaceJeHHOro
NYHKTa M HasHauyeHus TPYOONpPOBOLOB.

3.3. Bui6op cnocofa NMpoKJaAKH CeTell J0/KeH MpOH3BO-
JHTbCS C YYETOM:
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cnocoba mpeRoxpaHeHHs TpybONpOBONOB OT 3aMmep3a-
HHS TIDH PacuyeTHOM TEIJIOBOM peXHMe, IpH OTKJIOHEHHH
TEIVIOBOTO PeXXHMa OT HOPDMBI U B ClyuyasX aBapHil;

Mep mo of6eCneyeHHI0 YCTORUHBOCTH TPYOONpPOBOAOB H
6/IM3KO DAacloOJIOKeHHbIX 3MaHui;

Mep N0 YBeJHYEHHIO HalZeXHOCTH pabGOThl CHCTEM BO/O-
cHabXeHHs H KaHaJH3aluH;

ya06CTBa 3KCIJAyaTalHuH.

3.4. Pasameuenyie cetefl Ha mJaHe CjaefyeT mpeiycMaTpH-
BaTh MCX0AA U3 obecrneueHus:

MaKCHMaJbHOTO  COBMEIEHHS  HHXKEHEDHBIX KOMMY-
HUKALHUH;

MHHHUMAaJbHOH TPOTSXKEHHOCTH CceTel;

GJIOKHPOBKH 3[1aHuil, NO3BOJIAIONIEH NPOKJAAABIBATL CETH
Ha TOABECKaxX B IPOBETPHBAEMBIX IOMAMOJbSIX;

COKpAllleHUsl YHCjia NOAK/IIOYEHHH K CeTH BOAOINPOBOAA
3a CYeT NMpPHCOE[MHEHHS HECKONbKHX 3NaHHI K OJHOMY BBO-
Iy BOJONPOBOMA, a TaKkKe COKpalleHHs YHCJAa BHIIYCKOB B
KaHaJau3alHio.

3.5. CoBmellleHHe ceTefl pas/HYHOrO Ha3HaueHMsl MO OX-
HOM Tpacce cCleyeT OCYLUIECTBJAATb MNyTeM NPOKJIAIKH HX:

Ha OGIIHUX JIEXKHEBBIX ¥ FOPOJAKOBLIX onopax (pHc. 2) HaIn
Ha cBaliiplx omopax (puc. 3);

B TOHHEJAAX HJH KaHaJjaaxX.

Pac. 2. Hagsemnas npoksaagxa TpyGonpoBoZOB Ha OBGUIMX  Jie)XKMEBBIX
ornopax

3.6. TIpok/saaKy BOAONPOBOAOB H KOJJIEKTOPOB BHE
HaceJEHHBIX IIYHKTOB CJAefyeT IpeiycMaTpHuBaTb BOAH3H
AOpOr.

3.7. Tpy6onpoBoabl CjAeyeT NMPOKJAaAbIBATE BAOJb YJIUIL
B pa3feJUTEeJbHBIX M0JOCaX MeXAY NPOe3KHMH UYACTSAMH,

3.8. Paccrosiuusa B cBeTy OT IOA3EMHBIX TPyOONpOBOLOB
10 (hyHAaMEHTOB 3JaHHH H COODYKEeHHH HAaAJEKHT NPUHH-
MaThb B 34BHCUMOCTH OT Pe3yJbTaTOB TeMJOTeXHHYECKHX
pacueTroB, HO He MeHee 6 M npy GeckaHaJbHOH NpOKIaaKe
TpyGONpPOBOAOB.

3.9. Hazemuble HHKeHEpHbIE CeTH MpH J106bIX crocofax
KOMIIeHCAllH{ TeMIlepaTypHbLIX Aedopmauuil Tpy6ONpoBOLOB
(paspesHble W ynpyrue KOMIIEHCATOpPEH, NpOKJIajgKa «3Meil-

7



Kolty M mp.) cneayer npo-
KJIaabIBaTh BO3MOXHO OJH-
e K NOBEPXHOCTH 3€MJH
B CJI0€ CHEXKIIOIO MOKpOBA.

3.10. Cxemnl BogocHab-
JKEeHUsT JTOJXKHB obecredn-
BaTb HenpepLBHOCTL ABH-
KeHUsT TPAHCIOPTHpyeMoill
BOABI H4 BCEX Y4acCTKax ce-
TH (pHcC. 4).

Ilpu stom:
Prec. 3. Magacmuan npoknagka Tpy- TYNHKOBAS CXEMA JLOJIK-
6onponogos Ha obuuix  cpafinmx  HA TPEAYCMATpHBaTL TOA-
onopax KIIOYeHe KPYMHHBX HoTpe-

= =" 7
12 8]

Puc. 4. Cxembl BogocHabKenHst

a — BOZONpPOBOANAR KOAbLLERAsi; 6-— TynuxkoRas ¢ cyxolf pesepsupyoued mepe-

MBIYKOil; @, 2 — ¢ aBToMaTildeckoil 3aumurtofl oT a3aMepsauus; / -— BOAOBOA; 2 —

pesepsyap; 3 — uacocHasi CTaHIHs;, 4 — pachpeneiuTeNbHas ceTh, § — KOJOReL;

6 — popopazfopuas KoJoWKa; 7 — HacocHasi CTAHUUA Ha sopnosabope; 8-— amTo-

MaTHYeCKHH BBINYCK; 9 -- aBTOMATHYECKHIT BRINYCK c TencyctpoitctroM; /0 — nepe-

naya curHana; ! — nucneTdepcku#t RYHKT; /2 — MarHcTpasinbunit BOA0BOM 1§ —
cnenManbHas 3aABAKKA AN CYXKHX NepeMbiuexk



Gutesieft poAbl B KOHIEBBIX yuacTKax (ocobeHHO 3dpdheKTHB-
Ha, KOrjla KOHIEBble Y4acCTKH BOJONPOBOAA COBMNAZAIOT ¢
HadYaJdbHLIMHA  yuacTKaMil KaHa/JdH3aulili), a TAK:Ke YCTpoil-
CTBO CYXHX [lepeMbIueK;

KOJblieBass cCXeMa AOJKH& COCTOSITh M3 MHHHMANALHOTO
UHCJa KOJIell, BHITSHYTHIX 1O HanpaBJ/eHHIO OCHOBHOrO Io-
TOKZ BOIBI K KPYIMHOMY NOTpebHUTe 10; KOJbIa CeTH HafJe-
KHT 3aMBIKaTh Ha LHDPKYJSLHOHHYIO HACOCHYIO CTAHIHIO, B
HEOOXOANMBIX CJAyuasiX COBMELIEHHYIO C NMYHKTOM IOJOrpe-
Bad BOMEHI;

OBYXTPYOHEIE CXeMBbl cjellyeT NPoeKTHpoBaTh IO auano-
MM CO CXeMaMH TeIUIOBMX ceTell.

Bcemn cxemamu BojocHaGxenlst JOJMKHA NpegycMaTpi-
BaThCSl YCTAHOBKA aBTOMATHYECKHX BBINYCKOB BOALL

3.11. Pexomenayercsl HmeHTpaJH30BaHHAsl CHCTeMa KaHa-
JIU3ALUH, [103BOJSIONAs OCYILECTBAATL COOP U OTBOJ, CTOKOB
OT BO3MOXKHO 60JIbLIEro uncaa 06 beKTOB.

4. CITOCOBbI MPOKJAIAKHN CETEH

4.1. B 3aBUCHMOCTH OT DacHoOJOXKeHHs TPyGONpOBOLOB
OTHOCUTEJBHO TOBEPXHOCTH 3€MJIH, HX MeXaHHYeCKOro H
TEIJIOBOI'O B3aHMOJCHCTBUS C TPYHTOM HAaAJEeXKUT INPHHHU-
MaTb OIMH HJH HECKOJbKO Crnoco6oB mpokaaiku (pHC. 5):

noA3eMHYI0 (B TOM 4UHCJe B KaHaJjlax), Ha3eMHYIO, Hal-
3eMHYIO Ha HU3KHX HJH BHICOKHX OINOpaXx.

a

PR

Puc. 5. Cnoco6sl npokAafKky TPYGONpoBoLOB
a -~ noj3eMHan; 6 — HaseMHas, 8 — HaJl3eMHas



4.2. VMHxKeHepHbIe CETH 3a IP4HHIEN HACEJEHHOTO MYHK-
Ta NplH HaA3eMHOl NPOKAaJKe cjelyeT yKaaLbBaTh Ha Mpo-
MEXYTOYHBIX ONOpax PasjiHYHOH KOHCTPYKILHH (CKO/Mb3si-
11He, KaTKOBble, IIOJBECHLIE).

4.3. YKJalKy ONOp BCEX BUAOB (KpOMe CBafHBIX) cle-
AyeT MpelyCcMaTpHBATb HEMOCPEACTBEHHO Ha TMOBEPXHOCTb
3eMJIH WIH Ha NPU3MBL 113 TaJeUHHKOBOTO HJW TPaBHIHOrO
TPYHTOB, TPABEJHCTOrO WJIH KPYINHOrO IIECYAHOTO TPYHTA.
JlomyckaeTcss mpuUMeHEHHE MECTHBIX CYNeCuaHblX H CYrJIi-
HHCTBIX TPYHTOB, KOTOpHIE Nepel YKJIAAKOH B NMPHU3MBI Ha-
JIEXKHT OTTanBaTh.

4.4. BBHICOTY HACBHINHBIX TPYHTOBEIX NPH3M HAIJIEXKHUT
OnpefeJsiTh Ha OCHOBaHWHM npodumaedr Tpybomposoda H Io-
BepxHocTH 3eMysu. [Ipu cocraBineHuH npoguielr crenyer
CTPEMHTHCST K MaKCHMaJbHOMY NpHOJHXKEHHIO TPy6onposo-
Jla K TIOBEPXHOCTH 3eMJIH, HCKJIOuas Cpe3Ky eCTeCTBEHHOM
MIOBEPXHOCTH.

4.5, JlexxHeBble ONOPEL (CM. pHC. 2) AOJNXKHBI BHITIOMHSATh-
cl M3 aHTHCENTHPOBaH-
HBIX JepeBSHHBX 6py-
CbeB MJH OpeBeH.

4.6. Huskue cpaiinble
ONIOpBI CJIedyeT NpHMe-
HATb Ha y4YacTKax ¢
IPYHTaMH, IOJBEPXKEeH-
HBIMH CHJBHBIM CE30H-
HBIM TyYeHHHM, OOJb-
LM NPOCajiKaM, crnoco6-
HBIM HapYIIHTb YCTOAYH-
BOCTb TPYOGOTPOBOLOB, a
TaKXKe Ha nepexoiax ye-
pe3 peKH, pyybH, OBpArH.

CBau HagMexHuT npl-
HUMAaTh H3 Xejne306ero-
Ha WIH JepeBa Il 3akJja-
IBIBATb HHXKeE CJI0s Ce-
301IHOTO OTTallBAHHSA
bawMak  ppyura wa rayGumy, on-

peleseHHYI0 pacyeroM,
HO He MeHee yeM Ha | M.
4.7. TIpn npokjaajake

Tpy6onposona  «3Mei-

Puc 6. Meramnofepessinnass nox- ~ KOH» PEKOMEHLYETCSH
BeCHasi onopa NPHMEHATDH MO/ABECHbIE
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OTOPH!, BLINOJHEHHbIE 110 CX€Me UYeThIPEeXrpaHHoi MHpaMu-
abl (puc. 6).

4.8. Ha yuacTkax MeCTHOCTH ¢ yK/aoHOM Ao 10° caemyer
NpHMEHATh HaA3eMHYK MPOKJIaAKy TpyGONpOBOJOB Ha
CKOJIb3siLIe-0BECHBIX OMOpax.

4.9. HapzeMuylo TpOKJIaaKy Tpy6ONpOBOAOB Ha BLICOKHX
onopax cielyeT MNpPHHHUMATb Ha MayTaX, 3¢TakalaXx H IO
KOHCTPYKUHMAM INPOMBILJIEHHBIX 3JaHUH 1I COODY:KEHHI Ha
BBHICOTE, ofecneunBaloileil npoe3n Tpaxdcnopra (puc. 7).

Mo maymam ’%1

Mo scmaxade P s ——— rer

By Frrrrr rrr’
rr Trr \orrrrecl __Jdrrr
rr rrr rrrrrrr I rrr
rr rrerer [ iy

A ARNIZANN 7N ZNNZANY /3 A

flo cmenaM Ka B dexopamulHoM

KOOHUWMEUHAX

Kopode, coOMedien-
HOM

== (==
4 deﬁ/nunupyem»/nainu/w

flo” vepdaram

Puc. 7. Cxembl Haf3eMHEIX TPOKJaAOK TpyOONpOBOAOB NO MAauTaM, 3C-
TaKajaM, OrpafaM H CTPOUTENbHLIM KOHCTPYKUMSIM 31 aHHH

4.10. HaaseMHast mpok/jaajgka TpyOOnpOBOLAOB Ha BLICOKUX
onopax B HaceJeHHBIX NYHKTaX HE PeKOMeHIyercs.

4.11. TlopsemHasi GeckaHaJbHas MpPOKM4AKa BOAOMPO-
BOJAHBIX M KaHAJHU3aLUOHHBIX TPYOONPOBONOB JIONYCKAETCs
B HEMpPOCaJOUYHbIX IPYHTax uau rpyHrax | Tuma mpocamou-
HOCTH npu orranBanuu (puc. 8). Tlpu atom mosmkHa oGe-
CIEeYHBATLCA TEPMETHYHOCTH CTBHIKOB BHE 3aBHCUMOCTH OT
H3MEHEHH TeMIepaTypHOro peKHMa Mep3JblX IDYHTOB.

4.12. B npepenax 3acTPOHKM HaCeJEHHOrO0 NMYHKTa [0-
IyckaeTcsi noj3eMHasi OecKaHaJjpHasi TPOKIAJKa BOMOMPO-
BonHblX Tpy6 nuamerpom no 300 MM B rpysTtax I tuna mpo-
CaZoyHOCTH NpPH OTTauBaHHH. Buj mnpoxknaaxu Tpyb nua-
MetpoM Gosee 300 MM ompelessieTcss IO pe3y/abTatTaM Te-
NJIOTEXHUYECKOrO pacyera.

4.13. Tanuk BOKpYr TPyOBI B JieTHee BpeMs He JOJKEeH
BJHATh HA YCTOHUHBOCTL TPYOONpOBOAA H O/iu3jexallnx
3/anuii 1 COOpYXKEeHHH, a B 3uMHee BPeMs JLOJKEeH NpPefox-
paHsiTb TPAHCIIOPTHPYEMYIO XUAKOCTh OT 3aMep3anHus.
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4.14. TIpu 3auluTe BOAONPOBOAHBEIX TPY6 OT 3aMepaaHus
ABTOMATHUYECKIMH BBITYCKAMHU BOJBI HJIU I'PEIOUIUM 3JIEKTPH-
yecKHM KabeJjieM JONYCKAaeTcsl HX NMPOKJAaJKa B CJAOE Ce30H-
HOTO TNIpOMEp3aHHsl TPYHTa.

o \ \‘QA ‘<A‘Qx\‘§

Puc. 8. Becxananbias npokaajka HH3KOTEMICPATYPHLIX TPYGONpoBOAOB

1l —rpauMna Tanuxka B 3uMHee BpeMsi; 2 — rpaHHIa NpOTaHBaHHSI B JeTHEe BpeMsi;
3 — rauno6eToH; 4 — 3aMeHeHHBIH IPyuT

4.15. ToHHenn WJAY KaHaJdBl JUIST HHXKEHEPHBLIX cerell,
NpoKJaJblBa€MbiIX B BEYHOMEp3JbLIX I'DYHTaX, MOLYT ObITb
ONHOSIPYCHBLIMH, [ABYXBSIPYCHBLIMH M JBYXCEKUHOHHLIMH

(puc. 9).

a) g 8
14 1 1
1 4 \$ 2\$ 1 5@ E£>4'
2 h4F. 5\3 -
5
3 $\3
4dnn
Jd
&

Pire. 9. CxeMul TIPOXOJHLIX KaHAJOB

a — ofHOSIpYCHREIl; 6 — ABYXBAPYCHBIN; 8 — ABYXCEKUHOHHKI; J — TENNOBLIE CETH;
2 — BOAONMPOBOA,; 3 — KaHagausauus; 4 -— saexTpuuyeckHe KalGeaH; § -~ TexHONOTHYe-
ckHe TPYGOIpOBOLEI
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Tun ToHHeN St HAM KaHasa JOJKEeH ONPEUEL/IsiTbCH B 34BH-
CHMOCTH OT pe3yJbTaToOB TEXHHKO-3KOHOMHYECKOro CpapHe-
HUSl BapUaHTOB, NIPH 3TOM HeOOXOAIMO YUHTLIBATH:

OJHOSIDYCHBIH HauboJ/iee 3KOHOMHUEH;

ABYXBSAPYCHBIH C OTAENLHBIM SIPYycOM AJf KaHajauzalu-
OHHBIX Tpy0 ob6Jsierdaer NMpPOKJAAaAKY KaHalW3alHOHHBIX TpYy6
¢ HeOOXONMMBIM YKJAOHOM;

IBYXCEKI{HOHHBII € BEPTHKAJNBIION pa3fieNsIolell CTeHKOM
5KOHOMHUYEH MpIH pasMellleHHIl B HeM O0JbILIOTO KOJiUecTBa
TPpYOOMPOBOAOB pPAa3/ilYHOIr0 Ha3HayeHIs;

NOA3eMHBI Lesecoofpasno NplMEHsITb B ropojax I To-
CeJKaX ¢ KOMNaKTHOH MHOroaTaKHOH 3aCTPOHKOH IJIs COB-
MellleHHOH TPOKJaJAKH HHMKEHePHBIX KOMMYHHKaLHH.

4.16. Ilpoknagka cetefl KaHaNM3alHMH B TOHHeJNE HJIH
KaHaJ/Jle COBMECTHO C CEeTAMH BOAONPOBOZA HOMYyCKdeTcd
TOJIBKO 1O COIMIACOBAHHIO C OpPraHaMH CaHHTapHO-3MHAe-
MUOQJIOTHIECKOH CJIYKOBI.

4.17. B uensgx 3KOHOMHH M CHHUKEHHS TeNJOBOTO BO3-
JeHCTBUS HA I'PYHTL OCHOBAHHMI 34alHH NMOA3EMHLIE TOlHEe-
Jd WM KaHaJjbl CAedyeT NPOKJIaJblBaTb € MHHMMAaJbHBIM
3aJI03KEeHHEM.

4.18. Tlpocanounble NpH OTTAaHBAaHWHU IPYHTH B OCHOBA-
HHM TOHHEJNS WIH KaHajga ClelyeT 3aMeHsATb Ha pacyeTlylo
BEJHYUHY OTTauBaHUA HenpocaloyHbIMH  TpYITaMH
(puc. 10).

BMecto 3aMeHnl TrpyHTa AOMYCKaercss NPOTauBaHue N
TIIATENbHOE YIUIOTHENIME TPYHTOB OCHOBAHHS.

4.19. 1ns Tpy60onpoBOAOB, IPOKIAALIBAEMbIX B TOHHEJIAX
WY KaHaljiaX, ClelyeT NpefycMaTpuBaTh pa3fesbHyIo KOMb-
HEeBYI0 TeMJION30JA1LIO.

4.20. ToHHesH MM Kalajabl NagJexIT HPOEKTHPOBAThb C
ykjgoHoM He Menee (,002; mpu yknaake B HHX KaHajausza-
LHOHIIBIX TPYOOIPOBOAOB YKJIOH TOHHENeH IJIH KaHaloB
OnpejiefsieTcs YKJIOHOM TPyOGONpOBOLOB.

4.21. YRJOH TOHHeNed WU KaHalOB AOMXKEH obecneyu-
BaThb BBIIIYCK aBapUHHOH BOAB B NMOHHIKEHHbIE YYaCTKH
MECTHOCTH 3a YepTOil ropofa UAd B CHCTEMY KaHaJH3aUuH.
IIpu nmrockoMm penbede MecTHOCTH sl YHaJdeHHHd aBapuil-
HOU BOJABI AOMYyCKaeTcs npelycMaTpuBaTh HAaCOCHBIE CTaH-
HHH.

4.22. JInsi cMBiBa U TPAHCHOPTHPOBAHHS IO JHY TOHHEJS
Wy KaHajJa HaHOCOB, NOCTYIAIOU[HX C IIOBEPXHOCTHLIMH
CTOUYHHLIMU BOJaMH, Ha BOJONPOBOIHOH CeTH CJEAYyeT mpe-
JycMaTpHBaTh YCTaHOBKY uyepe3 150—200 m Hezamepsaio-
UIHX NOJKHBOYHBIX KPaHOB.

13
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Puc. 10. Konerpykuds KaHajga Ha NPOCajOYHMX MPH OTTAUBAHHH TPYH-
Tax

1 — 3aMeHeHHBIH TPYHT; 2 ~— rAnBoGeTOH; 8 — mecyaHas MOATOTOBKA; 4 — npeHax;
5 — ApeHaX{Hble OTBePCTHS: 6, 7 — XKene3o0eToHHble CeKIHH; 8 — oOpaTHas sa-
ChIMKa

4.23. Cnenyer mpefycMaTpuUBaTb BEHTHISLHIO NOA3EM-
HBIX TOHHeJeH M KaHaJOB. PekOMeHJAyeTCsi TNPHHHMAaThb
€CTECTBEHHYIO CHCTEMY BEHTHJISLHMH C HCIOJIb30BaHHEM rpa-
BHTAIMOHHOTO M BETPOBOTO HAMOPOB; MPH 3TOM YHCJIO MPH-
TOYHBIX M BBITSXKHBIX maxT (puc. 11) noMkHO OBITH MHHH-
MAaJIbHbBIM.

4.24. Heo6xonuMo npeiycMaTpHBaTh MepHl NpepoXpaHe-
HHSl BEHTHJIALHOHHBIX HIAXT OT 3aHOCOB W 32BaJIOB CHEIOM.

Puc. 11. CxeMa BeHTHJIAUUH Ka-
HaJla

1, 2 — Bepxuuiil M HHXKHHE Rpycsl ka-

Haja; 3 — BRXOJHad BeHTHAALUOHHAA

WaxTa; 4 — BHITSXKHAA BEHTRAALHOH-

Has IWaxTa, 5 — oTBepCTHe HNA BeH-
THASAULKH
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4.25. TIpUHYQHTENbHYI0 BEHTHJSLHUIO TOHHeNel M KaHa-
NI0B, PACIOJIOKEHHLIX B HACeNEHHBIX MYHKTaX, NPUMEHATb
He pEKOMeHJyeTcst, ee HOMYyCKaeTcsl MPUMEHATb AJISl TOHHe-
JeH H KaHaJOB, PACNOJOXKEHHBIX Ha TEPPUTOPHH NPOMBILL-
JIeHHBIX TIpeJNpHATHH ¥ NpelHa3HayeHHbIX [JIS OLHOBpe-
MEHHOH NDOKJaJK¥ TeXHOJOTHYECKHX TpyOOnpoBoOJoOB ¢
60JIbITHMH  TENVIOBBIACTEHHAMH.

4.26. i1 NpUTOYHBIX M BBITSKHBIX LWIAXT HOJKHA Ipe-
AyCMaTPHBATBCS YCTAHOBKA PEry/NHpPYIOUIMX 3aC/IOHOK.

4.27. Ha sopmonpoBofax, NpOKIaJblBAeMbIX B TOHHEIX
MM KaHajax, clelyeT YCTaHABJAMBATb CaMOYIIOTHSOIIKE-
csl KOMIIEHCATOPHL.

4.28. JIns HCKJIOUEHHS BO3MOXKHOCTH NpPOTEKaHHS BOJBI
BIOJIb CTEHOK TOHHEJS HJH kaHaja CjaeayeT HpeLycMaTpH-
BaTb YCTPOHCTBO IONMEPEYHbIX I[VIHHOOGETOHHBIX HepeMblyekK,
Bpe3aeMbiX B GOKOBble CTEHKH H JAHO TpaHiued Ha 1 M; mpu
3TOM NPUMEHSEMBIN IVIMHOOETOH JOJMIKEH HMETb C/AelYIOLIHH
cocras, Y:

XKupnast roqusa . . . . . . . . . . . . . . 30
ITecok , . A1
Ilfe6erb wrampka . . . . . « . . . . . . . , b0

Bona B kosinuecTBe, ofecneyHBaouleM KOHCHCTEHIHIO
IVIMHOOETOHa, NPH KOTOPOH ocajKa KOHyca paBHa HYJIO.

4.29. TTox ToHHensAMM M KaHalkaMH CJeLyeT IIpefycMa-
TPUBATL YCTPOHCTBO OCHOBAHHA H3 NeCYaHOH MOATOTOBKH
TOJIILUHON A0 15 ¢M, C/I0s rIHHOGeTOHA TOIHHOK 10 20 cM
HJIH 32aMEHEHHOrO M YIJIOTHEHHOrO CJIOSl TPYHTa, TOJIIUHA
KOTOPOTO Onpefensiercss TeNJIOTEXHUYECKHM pacueToM.

4.30. YcTpOHCTBO KaHAJOB HONYCKAaeTcsa NpeAycMarpu-
BaThb Ha KODOTKHX Y4YacCTKaX TPacChl (nepeceueHHe YJHIL,
HOpOr) C HempoCaJOYHLIMH NPH OTTAUBAHHMH IPYHTAMH H/IH
Opli 3aMeHe NMPOCAJOYHBIX TPYHTOB HENpPOCAaJOYHBIMH.

4.31. [Ina HCKJIIOYEHHS BO3MOXHOILO HapylleHHs BeYHO-
Mep3JIOr0 COCTOSIHHS TPYHTOB B OCHOBAHHH 3]laHMHl BBOJIBL
BONONPOBONA YU BBIMYCKH KaHAaJW3alLHH CledyeT NpOKJIajbl-
BaTh B NMOJA3EMHBbIX BEHTHJHPYEMBIX TOHHENAX HJIH KaHajax
(puc. 12, 13); npu 3TOM ciaelyeT COBMellaTh NPOKJIAIKy B
TOHHeJAAX WAl KaHaskaX PasJHuHbIX HHXKEHEpHBIX ceTel.
JlonyckaeTcsi NplUHHMaTh HAaA3eMHYIO TNPOKAAAKY BBOAOB
BOJOTIPOBO/A.

4.32. ECTeCTBEHHYI0 BEHTHJSIIHIO TOHHEJEH WU KaHa-
JIOB Ha BBOJAAX C/IEJYyeT NPHHIMATb Pas3ieNbHO OT BEHTIJIS-
UYH MarHCTPaJbHbIX TOHHEeJeH nau Kanaaos. [Ipu sTom ABI-
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Puc.

12, TlpoxoaHoH KaraJj Ha BBOAe

a — cXeMa BEeHTHIANHH KaHaja; O — ceueHHe KaHana; [ — KeJe300eTOHHBIE Cek-
nHH; 2, 3 — TennonpoBoj; 4 — BOAOUPOBOA; 5 — KaHAAH3ALHA; 6 — 3JeKTPDHUECKHE

xabenu; 7 — HabeToOHKA
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 —— — llodbeckan paséoira no
nagnanLAM 36aiul

Puc. 13. Beoaw B 3paHie

JKeHHe BO3JyXa HalJeXHT NPUHHMATb OT 3[aHHsd K Maru-
CTPAJbHOMY TOHHEJIIO HJH KaHaxy.

4.33. Ha BBOAgax YK/IOH TOHHEJEH HJIM KaHaJaO0B, a TaKke
TpOKJAaJLIBaeMblX B HHUX TPYOONPOBONOB, AOJIKEH TNpHHH-
MaTbCsl OT 3AaHus.

4.34. Yncno BBOJOB H BHIYCKOB JIO/IXKHO OBITh MHHI-
MaJ/IbHbBIM.

4.35. IluameTpsi BBOAOB CleLyeT NPHHUMATL HE MeHee
50 Mm.

4.36. Jlyia 3allUTH CeTel OT 3aMep3aHHs B KOHIie BBOAA
nonyckaercs NpeaycMarpuBaTh cOpoc BOAL B CeTh BHYTpEH-
Hell KaHAMH3aUUM C Pa3PbIBOM CTPYH M YCTPOHCTBOM THA-
PaBJIMYECKOro 3aTBOpPA Ha CeTH KaHaJH3aluu

Heo6xoqumocTs 1 BeauyHHa c6poca BOAB! ONpefeIsioTcs
TENJIOTEXHHYECKUM DacyeToM.

4.37. TTpoksanbiBaeMble B NPOBETPUBAEMDBIX MNONIONLIAX
CeTIl BOZONPOBOJA M KAHANH3aUMH HAMJCKHT NOABEIINBATH
K TepeKphITHIO Ha MeTaJJHYeCKHX NOABecKax.

4.38. Ins1 TpyGonpoBOJOB BOAONPOBOJA H KaHaJH3aLuy,
MOJBEIINBAEMBIX K IEPEKPHITIIO MOAMNOJbS, CHEAyeT mpe-
LycMaTpIlBaTh KOJAbLUEBYIO TENI0N30ASLUHIO.

4.39. K onHoMy BBOAY CJAeLYyeT NpedycMaTpHBalb NpH-
COeJMHEHHEe BO3MOXHO OO0Jbilero yucjaa 3AaHii.
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4.40. Ha tpy6onpoBoAax, NPOK/JIaABBAEMEIX B MPOBETPH-
BaeMbIX TOANOJbAX 3AaHHI, YCTaHOBKA 3amloOpHOfl H pery-
JHpYIOIel apMaTyphl, a TaKike BO3AYIIKBIX KJIaMaHOB He
nonyckaercsd. UHCIO CBAapHBIX CTHIKOB M JIPYTHX COeHHE-
HUli Ha TPyOGOMpPOBOAAX JMOJNKHO OBITh MHHHMAJbHBIM.

4.41. BHemyiomafouHble KaHANH3aLHOHHEIE KOJJIEKTOPHI
(camMoTeuHble H HamnopHbIE), €CJaH NMO3BOJSAET penbed Mect-
HOCTH ¥ YC/NOBHS NJAaHHPOBKH, PEKOMEHIYETCH YKJIaAHBATh
Ha JIeXKHeBBIX, TOPOJAKOBLIX HJIH HH3KHX CBAMHBEIX ONMOpax.

5. MPOKJIALKA TPYBONTIPOBOIOB
B CEMCMHYECKHX PAMOHAX

5.1. B celicMHyecKHX palHoOHaX peKOMEHLYeTCs Haja3eM-
Hasg Tpoxnajgka TPyGONpPOBOLOB.

5.2. I1pn npoknajake TpyGONpPOBONOB «3MEeHKOH» MOMKHBI
NPUMEHATLCA MOJABECHbIE, CKOJb3slle-NoJABeCHbIe W Iapo-
Bble ONOpbl (CM. puc. 6, 14, 15).

50

Puc. 14. KoncTpyxkuua mapoBof

onoph
= 1 —1map; 2 — onopHbie ToAychepHYe-
9 Aile CKHe YallH; J — JHCT; 4 — KOCHIHKa;
5 — xoMyT; 6 — Tpy6onposox; 7 —
6R wBeanep; 8 — GETOHHBLIH MacCHs; 9 —
o~ : LIBeANIEpHI, OTPaHHUHBAIOUIHE MepeMe-
ueHHe TpyGonposona
= <1 rid |
[3 i)
?é . = L
[ F el LS

3
-

5.3. ITogBecHyo mNpoKAaaKy Tpy6ONpOBOLOB «3MEeHKOH»
clegyeT NMpeAyCMaTpHBaTh Ha YEeTHIPEXCTOEYHHIX ONOpax
(cM. puc. 6), npH 3TOM YCTPOHCTBAa HEMOABHXKHBIX OMNOp He
Tpe6yercs.

5.4. TIpu npsiMONHHENHON Haf3eMHO# npok/ianke Tpy6o-
MPOBOLOB CJe]yeT IpefycMaTpUBaTh NPHMEHEHHe KOMIeH a-
TOPOB C KOJbLEBHIM CAMOYMJIOTHSIOUMMCS 3aTBOPOM HIH
KoMmniencatopos ympyroro tuma (I1-, JI-o6pasusie).
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Puc 15 Ilpokanaaxa TpyGonpoBoaa Ha WIApOBLIX M CHOJB3ALLUX ONOPAX

Q — yron gursara, 2L — pacCTOsiHWe MeXAYy yraaMy 3uraara 1o OCH Tpacchl,
L; — paccTosiHne MeXAy NPOMEAYTOYHBIMH ONOpaMU

5.5. B HacesneHHBIX NMyHKTax H 1a IJIOLIaJKaX NPOMbI-
JIEHHBIX TNPEANPHATHH PEKOMEHAYeTCA COBMEIleHHAs Tpo-
Knajka KOMMYHHUKalUWll B KaHalax C TOABEeCKOH TpyO
(puc. 16), KOHCTPYKIKS KOTOPOI LOMKHA NpelycMaTpHUBaTh
PETY/IHDPOBKY BBICOTHOTO NOJIOMEHHS TpyBHOnpoBoaOs.

5.6. dsa pailoHOB BeYHOMeD3JBIX DYHTOB U NpH HaJH-
YuM CeHCMHYHOCTH NpOKJIAAKy HaA3eMHbIX TpPpyOONpOBOAOB
clie/lyeT NpeayCMaTpUBaTh BO3ZMOXKHO G/vXKe K MOBEPXHOCTH
seman (15—30 cMm B cBety)

AN —

Puc 16 IlpokJsiaaxka TpyGONpPOBOAOB Ha NOABEChax B KaHaje

I — wene3o6eTOHHBIN Kanakd, 2 3 -— NONBECAH ¢ YCTPOHCTBOM AJIS peryJaHpopanun
BBICOTHOTO NOJIOKEHHS, 4, §, 6 — TpyGONpoBoabl
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5.7. Boxosonsl 3 ABYX M Go/lee HHTOK JOJMKHEL HPHHH-
MaTbes 6e3 nepex/rueHHH. B ciaydae aBapuii Ha OqHON H3
HHTOK BOJOBOZA YBE&JIHYEHHE pacXofa BOABI AOJXKHO JAOCTH-
raTbCsl NMOBLILIEHHEM HalNopa Ha HACOCHOH CTaHUUH.

5.8, lna nopuilieHHsT HafleXKHOCTH BOJOCHAGKEHHUs B cefi-
CMHYECKHX palioHaX MO COIJIaCOBaHMIO C OPraHaMH CaHHTap-
HO-3MHAeMHOJOTHYeCKOH CayK6bl HeOOXOAHUMO NpefycMaTpH-
BaTb BO3MOXKHOCTb COEAHHEHHS pa3/ie/IbHbIX CeTeH X03qHCT-
BEHHO-NHTHLEBOTO M NPOHU3BOJACTBEHHOrO BORONPOBOAOB, a
TaK¥Xe BO3MOXKHOCTh NOAauHu HeO‘!HIlIeHHOI:'I 066333pa)KQHHOﬁ
BOABl B CeThb XO3SHCTBEHHO-NHTLEBOrO BOAOMPOBOA.

IIpumeuanne KoOHCTPYKUHS NepeMBIYKH B 3THUX CJy-
yasx AOJKHA oGecleudBaTh BO3AYIIHbIA Pa3pblB MeXIy ce-
TAMH M HCK/IOUYaTh BO3MOXKHOCTb OOGpPATHOrO TOKAa BOAH B
CeThb XO35IHCTBEHHO-NIHTHEBOTO BOAONPOBOAA.

6. TEMJIOBbLIE PEXXUMbl TPYBONPOBOJ OB

MuHHMaabHAs JONYyCTHMASA TeMIepaTypa BOJbI
B HauGoJiee yaajeHHbIX TOYKAX BONONPOBOAA

6.1. TIpu onpenesnenny MHHHUMAJIbHON AONMYCTUMON TeMMe-
paTtypbl BoAH B Haubosiee yHaselHbIX TOUYKAX BOJOTNPOBOAA
1e06X0AIMO YYHTBIBATD:

TeIIOTeXHHYecKHe AaHHuie Tpy6onpoBofa (TeIoBLEe 1o~
TepH TPyOONpPOBOJA, OTHECEHHBle K 06bEMY TPaHCIOPTHPY-
eMOH BOJbI);

cnoco6 npoxnaaki (nog3eMHasl, HazeMHas, Haf3eMHaq);

BpeMs OCTaHOBKH TpyOOrpoBoja, HeoOXOAHMOe ISl YCT-
paHeHHWs aBapy;

BeJIHIYHIY HEpaBHOMEDHOCTH pacxoja BOJbI;

BeJIMUIIHY NOrPeIIHOCTH H3MEpeHUs] TeMIepaTyphl BOLMI,

CTOHMOCTb TellJa, HAYIIero Ha IOAOTPeB BOAbI

YCJOBHSI 3KCHJyaTalHu (LOCTYHIHOCTb Y4YacCTKOB BOMO-
npoBoAa AJS HaJ30pa H JIKBHAAUIH NOBpexAeHHH, Tpebo-
BaHusl 06bexTa K GecriepeGOMHOCTII OAAYU BOABI H MP.).

6.2. MurnManbHasl TeMnepaTypa BOABI JOJM:KHA Ompeje-
JISIThCS TEIVIOTEXHHYECKHIM pacueToM, fIpH 3TOM AONYyCKAaer-
csl IpHHHMATH KoJiebalille TeMIepaTyps B HHTepBaJe OT J0-
Jieil rpagyca A0 HeCKoJbKHX rpanycos (maioc 3—5°C).

6.3. Temneparypa BOALI B BOAONPOBOAAX -¢ GOJbLINMH
TEMVIONOTEePSMH Ha eAlHNIy of6beMa MOdaBaeMOH BOABI U
3HAUYUTEJIbHOI HEpaBHOMEPHOCTbIO PACXOLOB BOABI AOMKIA
1IMeTh GoJbliNe 3HAUelHs MIHHMAaJbHLIX TEMIepaTyp.
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6.4. i BOLONPOBOAOB NOA3EMHOI NPOKJAIKH CJaELyeT
NPHHHUMAaTh MEHbUIHE 3HAYEHHST MHHIMAaJbHBIX TeMIIepaTyp.

6.5. MunuManbHas TeMOoepaTypa ROJALL B KOHILE BOJOINPO-
BOLA NOJ2KHA NPOBEPATbCA TENVIOTEXHHYECKHM pacueTtoM Ha
BpeM#f, HeoOXOAHMOE ANS JUKBHAALHH NOBPEXIEHHS HWIH
aBapHH Ha TpyOOnpoBOLE.

OunepeHenne BHYTPEHHUX CTEHOK TPYO

6.6. Ilpu sxcmJyaTauuu BOAONPOBOAA, NPOJOKEHHOTO
Haj 3emaefl, o6pasoBanue JbRa Ha CTEHKaX TPYOOINPOBOLOB
He HONycKaercs.

6.7. B cnyuasx aBapuil gomyckaerca oGpasoBanue Jibla
Ha cTeHKaX TpyGONpOBOAOB BOJOMPORBOAA NPH HaJHYHI Ha
TpyGONpOBOAAX CHellianbHOll apMarypsl, obecneuyBawuleli
ux paboty npn Jbaoo6pa3oBaHlill.

OnTumManbHble TENNOBbIE pPeXUMbl HAA3E€MHbLIX BOAONPOBOAOB

6.8. CkopocTb JBHKEHHS BOAH B TPYOONPOBOAE Us,
m/c (puc. 17), npH KOTOPOil 3aTpaThl CPEACTB Ha MOLAdy BO-
Ibl 1 KOMMEHCAUHIO TeMJOBHIX NOTEPb HaJ3eMHOro Tpy6o-
IpOBOJa NPH 3JEKTPHYECKOM MOAOrpeBe BOALI HMEIOT MHHHU-
MaJbHYIO BEJNHUHHY, onpegeaserca mo ¢opmyJe

Up = L i/z !
T 3600 o a M

LN
Nyd ! /
¢, /
g )
N /
T ~N 06agemy
Qbnacma \ Henaou. 784
100020800 / HOU  mpamsl
i axepeuy
'\

L AT
al 2 // '
i 9m g

Puc. 17. OntuManpias CKOPOCTh ABHKEHHA BOABI B TPYGONpOBOAAX npH
HaJ3eMHOH MPOKJaAKe §x

21



rie O — MI0WAAL ceueniis TpyGonpososaa, M2,

0
I):——‘ el _—
860R 0 =tlep—1ta,

lep — cpeflliee 13 3HAYCHHE fy 1 fy;
ty — TemnepaTypa BOJbl B HauasnbHON TOYKe TpyGomposoia, °C;
tx — TeMnepaTypa BOJbl B KOHEUIOfi Touke Tpybonporona, °C;
ts — TemIepaTtypa arMmochepHOro BosdAyxa (A/as KaHAJbHOR npo-
KJafKi — TeMIepaTypa BO3/AyXa B TOHHeJe HJIH Kanaje), “C;
R — Tepmuyeckoe CONpOTHBIEHHE H3OAALNH, M-Tpaf/Br;

Akp
©3600%n
A — ynenbHOe TIAPAaBIHYECKOE CONpPOTHBJEHIe TpyBomposona (ipH
pacxone BoAbl, M3fc);
k — x03(pdUUHEHT, 3aBHCAULI OT TNPUHATHIX e1HHHN, paBHbil
0,00272;

© — TUJIOTHOCTL BOBI, Kr/M3;
n — KI1[ wacoca.

6.9. Hanbosee 5KOHOMHUHAS CKOPOCTb NBIKEIIS BOJIbI
B TPyOONpoBOAe NPH KOMMEHCAIIl 3aTPAT Ha TEMJIOBBIE MMO-
TepH C HCIONb3OBAIIIEM APYIIX BIJOB SHEPTHH ONpejenser-
ca o (opmyJaam:

1 3/ b 3/ C: 2
~ 2 — o Cr < — Cy:
T %00 Vo a L 9(C,—Cy Plr< G ()
ey 2
T 36500 0 ‘ 7 MGG (3)

rie C,-— CTONMOCTL eJHHHIB! TEIla NPH JeKTPIUCCKOM HOJOTpeBe, pys ;
Cr — CTOHMOCTb €ANIHUbI TeNJa NpH IPYriX BHAaX Mojorpesa (ren-
a0 xorensustx, T u ap.), py6.

6.10. l13MeHeHIle CKOPOCTH ABHKEHHsS] BOAHI Uy B TPY6O-
nNpoBOJe INpPH H3MEHEHNIH TepMUYECKOT0 CONPOTHBJIEHIIS
H30JALHH CJaedyeT ONpeJenfiTb N0 3aBICHMOCTH

S/E
SR (0N

6.11. CxopocTt IBHXKEHHS BOADLI Ur, W Uy, B IBYX BOXO-
BOJIaX, IIMEIOLIIX COOTBETCTBEHHO NliaMeTpbl dy I dy, yAe/b-
noe conpornsaenne Ay u Ay, MpU NPOUNX PABHLIX YCJOBISAX
ompeendaoTea 1o ¢QopMmyJe

(4

3 S
vf—u2 /—11—' (5)

Ta — Ty wg AZ
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6.12. CKopOCTb ABHIKEHHS BOAB Uy, H Uy, B ABYX BOJAO-
BOJAX DA3JIHYHBIX JNliaMeTPOB H TePMHYECKHX COIPOTHBJE-
HUA H30JALLI ClefyeT OonpeiensiTb N0 (opmyle

w1 3/ A1 R1
v, =u, —— V) o 6)
2 1 Wo g A‘.’, [\)2

6.13. Cxopoctb v, ¢ yBeaIUeHIEM AllaMeTpa TpyOonposo-
a2 MOXKET M3MEHSITbCH B 3aBICHMOCTH OT BeJHYHMHBI TEpPMI-
YeCKOro CONpPOTHBJEHHSI H30asilud. B uwacTHOM cayuwae, Kor-
a2 AyRyw3=AR 03, CKOPOCTH BOABI PABHbL Ur, =Uz, .

6.14. Ilpu naMeHeHuu AuaMerpa TPyOonpoBoOAa A4S COX-
paHEHHSI NpexHeH CKOPOCTH MABUMKEHHWS BOABI HeO0OXOAHMO
TepMHYECKOe CONDOTHBJAEHHE H30JSLHH H3MEHHTb B OTHO-
IIeHIH:

A o} A @3
5 Ry= Ry 3
As @) Ay 05

) (7

6.15. Cxopocrit ABHIKEHHS BOALL Uy, H Uy, B ABYX BOM0-
BOJAX, HMEIOLIUX pPA3JIHUHYIO TeMJI0BYI0 H30JSLHIO, NpH
pa3UUHBIX Tepenajgax TeMmiuepaTypbl CrelyerT OnpelessdTh
no Qopmyse

ey

v, =0 /
T 1, |’/ A3 Ry 0,

(&)

6.16, MuHHMaJ/bHBIe YAe/AbHbIE 3aTPATEl  SJACKTPHYECKOI
SHEepPruy Ha N0Aavy BOJABl M KOMIEHCALHIO TEIJIOBBIX NMOTEPb
B TeueHHe Tojla CJe[yeT OUpefessTh IO (opMyJie

N . 1 ﬂecp'ron +26,—) (9)
. .rog ~— »
T-YA-TOR 860 9r.cp.rop 12
rae /o — YHC/IO MeCAUeB B rody, As KoTophix B<<0¢p.rox;
0; — naa Mecsues, Y KOTOpbiX 0>>0¢p.ron;
Ocp.rox — 3Hauenue O cpejHee 3a rogx;
. ~3 necp.ron
qT.Cp.X‘OA - I/ 860 RAB (10)
k
npa B= Ph .
36062
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7. TIPENOXPAHEHHE BOAOMNPOBOJA
U KAHAJIU3ALHUH OT 3SAMEP3AHUSA

7.1. IlpoexTaMu BOLOCHAGKEHUS W KaHAMH3ALHH [OJXK-
Hbl TNpelycMaTpHBaTbCi MEPONPHATHS 1O 3allHTe Tpy6 OT
3aMep3aHus.

7.2, lns mpedynpex[eHHs 3aMep3aHUsI BOJLONPOBOAHBIX
Tpy6 He0O6XOAUMO:

ofecrneunBaTh HeNnpepbIBHOE JBHXKEHHE BOIL B Tpy6o-
TIPOBOJAX;

TPIHIMATL BPEMsi OCTAHOBKH BOJOINPOBOAA [/ JIHKBH-
Jalul MOBPEeXOAEHUN WU aBapuil He GoJsiee ONpENESEHHOrO
TEMJIOTEXHHYECKHM PacueToM;

CHMXKATb A0 MMHHMYMa TeIVIOBble IOTepH TpyOomnpo-
BOJIOB;

npeiycMaTpHBAaTh MOLOrPeB BOABl WJIH TPYOONpPOBOAOB;

obecrneyuBaTh KOHTPOJIb 34 THAPABJAHYECKHNMH M TEIJIO-
BBIMH peXHMaMH BOJOIPOBO/AA;

npuMensitb 060pyAOBaHHe, YCTOHYHBOE NPOTHB 3aMep3a-
s,

npefiycMaTpuBaTh 00OpyNOBaHHe BOJOBOAOB CHCTEMOIT
aBTOMATHUYECKOH 3aLUTLI OT 3aMep3aHIIs.

7.3. 151 npenoTBpallileHust OCTAHOBKII IBHXKEHUS BOJXHI B
BOJIOBOIaX HeOOXOAIIMO TpeAycMaTpHBATh:

OecrepefoiiHoe 3JeKTpocHabxKellle HACOCHOH CTaHIHH;

YCTaHOBKY Ha HJIOLIaJIKe HACOCHOI CTAHIWMU pe3epBHOM
3/JEKTPOCTAHIUH HA XKIJKOM TOIJIHBE NJIH YCTAHOBKY JOMOJ-
IINTETBHOTO arperata ¢ JABHraTejJeM BHYTPEHHEro Cropasmsi,
ecsil nMeercs ToJabKo onxHa JIDII;

yCTallOBKY B HACOCHOH CTAHIIIN He MeHee TpeX HaCOCHBIX
arperaToB He3aBHUCHMO OT KaTeropHH BOJONPOBOJA;

OpraHII3allHi0 HEeNpepbIBHOTO KOHTPOJSI 3a PACXOLOM BO-
bl B BOJOBOMAX.

7.4. CHMXeHMe TEeIJIOBLIX [OTepb TPYGONPOBOJOB TpH
HEIZISGMI]OI"I NpoKJIaJKe CJlenyer ofecneyiiBaTh 3a Cyer:

HOKPBITHSL TPYOONPOBOAOB KOJMBLUEBOH TEMI0H30ALHEH;

NpPOKJAaAKH TPYOONIPOBOLOB Y MOBEPXHOCTH 3eMJH B CJIO€
CHEXHOro IOKpOBa;

TMIPHHATHS ONTHMAJILHON BEJHYHHBl CKODOCTH JIBHIKEHHS
BO/bI B TpyGOINpoBOJE;

HCKJIIOUeNVsl WM CBeIeHHs [0 MHHUMyMa yduactkoB 6e3
TENJIOBOH H3OJSALKMH C NOBHILEHHBIMH TemonotepsiMu (pna-
HILBI, apMaTypa, CaJbHHKOBbBIE KOMIIEHCATOphbl, KpernJeHHe
TpyGonpoBoja).
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7.5. CHuzKeHHe TenJOBBIX NMOTePb B TPYGOUPOBOAAX NOL-
3€MHOH KaHa/JbHO NpOKJIaJKH ciaelyeT obecneynBaTh 3a
CUeT NMOKPBITHS prﬁ KOJbIeBOH TenaouH3oasiuuels 1 peryJu-
pOBaHUS pPaGOTHl €CTEeCTBEHHOH BeHTHJISAMH.

7.6. B 3aBHCHMMOCTH OT MECTHBIX YCJOBUI ClELYyeT Mpeny-
CMaTpHBaTb TOAOTpPEB BOILOHPOBOILHOI:I BOALI:

nyrem 1106%1BJIEHPI$I 1enJ10# BOJBI M3 CHCTEM OXJiaxKAeHUA
TEXHONOrMYeckoro o6OpyJOBaHHSI TPOMBILIJIEHHBIX Tpel-
npusituid wan TIL;

B KOTeJbHUblX WM OOHIEpIbIX YCTAaHOBKAX;

3JIeKTPHYECKIIMII HarpeBaTe/IaMH;

TEIJIOTOH THAPOAHMHAMHYECCKOTO TPEHH, BbI,U,BJ]HEMOfI B
Hacocax U TPyGONPOBOZAX 0OpH MNOBBIIIEHHBIX CKOPOCTSX
ABHXCHUA BOJBL

7.7. TemnepaTypy nmojoIpeBa BOAB!I CJAELYeT ONpPEAeNsiTb
HA OCHOBAHHH TEXHHKO-3KOHOMHYECKHMX DacueTOB C YueTOM
CTOMMOCTH Telja ¥ TEeIVIOH3OJSIHH.

7.8. [1pu npoeKTHUPOBAHHH TMOLOrpeBa BOAH B KOTEJbHHIX,
OoftepHbIX W APYrUX YCTaHOBKax Heo6xojuMmo obecmeyu-
BaTb MHNHMAJIbHBIH DAaCXOA TemJa, CHHXKas CPefHIOn TeM-
nepaTypy HarpeBa BOZABI 32 CYET CTYNMEHYaTOro NOJOrpeBa.

7.9. YcTaHOBKH JJIST MOJAOTPEBA BOALI JIOJKHBI BBITL 060-
pYAOBAIIB CHCTEMAMIH aBTOMAaTIKH, HOJAEpXKIBAIOLIIMI 3a-
JNaHHLIH TeMIepaTypHbll pexHM BOABL B TpyGOmpoBomax (c
HeOOXOMHMBIM aBapUIiHBIM pPe3epBOM).

7.10. B crenma/sbHbIX KOTeNbHEIX [Jsl NOJOTPEBa BOJO-
TIPOBOJIHOH BOABI HA/JIEXKHMT YCTAaHABJAHBATH 3JEKTPHUECKIIE
3JEKTPOJHLIE KOTJIBI HU3KOrO Hampsikenus (puc. 18), npi-
MeHeHIle KOTOPBIX o0ecreviBaer NpocTOTY aBTOMATIIKIL YiI-
paBJjieHus, CHIKEHHe Beca M yMelbllleHHe radaplitoB mome-
UIEHIH KOTEJbHBIX.

7.11. Composoxaaroomuii rperomnii  kabesap (pic. 19)
IpENOTBpalaeT BO3MOXHOCTL 3aMep3aHus MKUIKOCTH B
TpybonpoBofax, a Takke IO3BOJIsIET DPOrpeBaTh TPYOHI me-
pel NycKoM BOAb 1O TpyGomnpoBosaMm B 3uMHee BpeMs. ILjs
aBTOMATIIYECKOIl paboThl Ipeloliero Kabens claeayer npenyc-
MaTpuBaTh YCTaHOBKY TepMmoperyasrtopa (puc. 20).

7.12. Tpetomnit  kKabesab pPEKOMEHAYETCH HCMONIb30BATh
TpII MOJ3EeMHOR GecKaHa/ibHONH NPOKJAJke BOAONPOBOLA H
KaHaJH3allul, a TaKxkKe Ha 3aMBIKAIOIIUX MepeMBblYKax BOJO-
npoBofla B KaHaaaxX, Ha yyacTKaxX, He COBNALAIOUIHX C Tpac-
CHIPOBKON TENJIOBBIX ceTell, npu xuamerpe Tpy6 mo 300 mm.

7.13. Cucrema noporpesa RoJKHA ofecriedBaTh pacyer-
HyI0 TeMNepaTypy BOJLbl Ha KOHLEBBIX Y4YaCTKaX CETH.
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Puc, 18. InexTpOaRLA KOTEN

1 — rpsi3eBHK; 2 -— KOHUEHTPATOP, 3 — KOPIYC;

4 ~— 3NEHTPOA;

5 -— HyJeBOR 3JEKTpOR
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Pic 19 Cxema o6opyaoBakHs BOAONPOBOAA TpelollIM KabeJeM

I — BoxOmpoBOa, 2 — muTalouias 3aeKTPoceTs & — rpeoluli aenTponadens, 4 —
TEPMOPETYAATOP

Puc 20 KoHcTpynius
TEepMOperyaaTopa
I/ — naMepa 3anojinfeMas
pabodeil KUAKOCTbIO 2 —
paGodyas MHAKOCTb (BO
na) 3 — pesdHOBag anad
paima (paGouasi)) 4 — pe
anHoBasa pauadparma aoas |
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ppenaeHusl KOHTAKTa O — / X
KaMepa OJs Pa3MenieHHs
3K TPOKOHTAKTOB 6 — J 15

NOABHKHBIY KOHTAKT 7 ~—
HemoABHIHIIH KROHTAKT
8 — mu3/eLTPHYECKhYH CTa 7/ ] 4 12 17
KaH 9 — pelyJaHpoBouHasn

BT1yJKa IV — BosppaTHasn AN f—t 4
npyxuHa [f — pe3uHoBOC \
YOAOTHHTEABHOE KO ILILO

12 — pTyaka 3amiiMHas

13 — gBYAHNbHBIH anek
TPOTPOROK 14 — natpy B C
60K /5 — AeTans Kpenac
HMA NOABUMHOTO ROHTah
Ta k auadparme 6 — yn
.}!;)THHTEJ!LHE\H npokJjanka
— 3aBHHYHBaWULasCa
npobka 16 17

(
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7.14. Yxaanky rpewomero KaGenas crefyer nperycmarpHu-
BaTb HEMOCPEJCTBEHHO IO MNOBEPXHOCTH Tpy6um. Huas mpe-
JOXPaHEHHs ero OT MeXaHIUecKHX MNOBpexIeHHH, a TaKxe
s 6osee 3¢p(EKTHBHOrO HCNOML30BAHHA TeMJa 3a CyeT MOo-
BHIICHHST TeIJIOOTAAYH K TpPyOONpOBOAY, pPEKOMEHAyeTcs
cBepxy Kabensl yKJaabiBaTh NPOQHIBbHYIO AHTHCENTHPOBAH-
HYIO JEepeBSHHYIO peHKYy.

7.15. TlpuMeHeHHe 3/JeKTPOSHEPrHH AJS MOJOrpeBa KHi-
KocTell MM TPYyGONPOBOLOB JOJKHO OGOCHOBBIBATBCH TEX+
HHKO-3KOHOMHYECKHMH DAacyeTaMH.

7.16. KoHTpO/b 3a TEIVIOBLIMH PeXHMaMH BOAONpPOBOAA,
a TakXe ynpaBJeHHe 3THMH pexHMaMH JOJKHBI OCylle-
CTBJSATLCA HEHTPaAJIM30BAHHON AuMcneTyepckoii cayxboi, oc-
HallleHHOIT Heo6XONHMBIMH npuOOpaMH I obecrneueHus
Ha0JII0ICH A

3a TeMmepaTypoll BOJAB B XapaKTepHLIX TOYKaX BOAONPO-
BOLHOH CHCTEMBI;

3a paboTOR CHCTEM MOAOTPeBa BOJIHL

3a pacxoJaMH BOJbl B CHCTeMe BOLOMNPOBOJA H Y MOTpe-
Grresei.

B anmuee BpeMs paHHbIe O TeMIepaType BOAH, Nepe-
INAaHHble Ha JHCOETYEePCKHH NMYHKT npuGopamMi WIH JAeXyp-
HbIM MEPCOHANOM MO TesnedOHY, AOMKHB PerHCTPHPOBATHCH
yepe3 Kaxkasle HBa 4daca.

7.17. Tlpn HaCTyIJIeHHH TOJOXHTENbHBIX TEMIEpaTyp
BO3AYXa TENJOBOH KOHTPOJAb BeleTCs B TeX CAyuasx, KOraa
oH HeoOXOAHM /I TeXHOJOTHYECKHX IleJelt.

7.18. BonoBosibl H BOJONPOBOAHBIE CETH HAI3eMHON HJIH
KaHaJdbHON TPOKJaJKH, HMeIomHe OOJbIIHE TEIUIOBblE IIO-
TepH MM paboTaloline ¢ 60JbLION HePaBHOMEPHOCTBIO BOLO-
notpe6/enns, CIeyeT 3alllilaTh OT 3aMepP3aHHsT aBTOMAaTH-
YeCKHMH BBIIYCKaMH BOAB (pHc. 21).

7.19. AsTomaTnueckue BBITYCKH ofecneunBaiorT paGory
CHCTEMHI:

NPH OTCYTCTBHH 3JIEKTPONHTAHUS;

3a CYeT aBTOMAaTHYECKOro BKJ/IOUEHHS B paboOTy IIpH No-
SIBMTEHHH YTPO3bl 3aMep3aHHsl BOJONPOBONA, a TaKXKe aBTO-
MaTHYeCKOro InpexpalleHus c6poca BOIE NMPH NOBHILIEHHH ee
TeMIepaTypbl B BOJONPOBOAE [0 HOPMBI;

33 CueT HaJH4YHsA B PEry/siTOpe YCTPOHCTBA, NO3BOJSIO-
Iero 3ajapaTh B HHTepBajie TeMmnepaTyp, GJH3KHX X HYJIO
(ot 0,2 mo 1,5°C), onpepenennyo crenenb OXJaaKAEHUsS BO-
bl B TPyOONpOBOZe, NpH KOTOPOM HayHiaeTes ee c6poc.

7.20. B nau6osnee xapaKkTepHLIX TOYKAX BOLONPOBOAHON
CHCTeMBI CJeyeT MpeaycMaTPHBaTh YCTAHOBKY aBTOMAaTHue-
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Piuc. 21, Apromatuuecknii  Bul-
MycK BOAH
1 — Kopuyc; 2 — nuadparma; 3 — cen-
J10; 4 — pnamaf; 5 — wanGa; 6 — NPo-
Knanka, 7 - oTBepcTie: 8§ — UITOK,
— AHCK; [0 — cTtanaH; [/ — orpaHu-
YHTeNb; 12 — rafina; 13 — cTanat;
14 — peryasrop; 15 — Tpy6a
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Pic. 22. TeneycTpolicTBO aBTOMATIIMECK U0 BbITyCKa BOAH

Q@ — KOUCTPYKULHS TejeycrpodiceTBa; 6 — cxeMa TeJeycTpolicTsa aBTOMAaTHUECKOTO

BpInycKa BOAB;, J — BBHINYCK; 2 — HAH3JEKTPHUCCKHI CTEPXKEHb; 3 — 3JEKTPOIpPOBO-

NAIHA KOHTAKT;, 4 — pe3nba; J — canbHUK; 6 — NPOBOAHHK, 7 — HHXKHHUI KOHTAKT;

8 — Meanas doabra; 9 — rol0BKa KOHTAaKTA B BepxHefl KaMepe aBTOMAaTHYECKOro

BolmycKa; /0 -— KOHTaKT Ha BepxHeM aucke auadparmsl; [/ — tenedoHHBI npo-

Box; 12 — tpauncdopmatop 220X12; 13 — namma K-12 Ha 12 B; 14— pene; 15—
3BYKOBOil CHTHan
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CKHX BBIIIYCKOB BOJBI C TeJeYCTPOHCTBOM, CHIHAJN3HpYIO-+
LHM Ha AMCIETYEPCKHA NYHKT 00 OTKJIOHEHHH TEIJIOBOro pe-
AHMa BOJOMNPOBOAA OT HOPMBI (puc. 22).

7.21. ABromMaTHyeCKHUIl BHIYCK BOABI C TE/JIEYCTPOICTBOM
CielyeT MPIMEHATh TaKkKe N[PH aBTOMAaTHYecKoll pabote Bo-
JAONpPOBOAHBIX CHCTEM (aBTOMATHYECKOe BKJIOYeHHe OonoJ-
HHUTEJBHBIX CPeJCTB MOJOrpeBa BOIBI HJIH pPe3epBHBIX HacoC-
HBIX arperaTton).

8. TPYBONMPOBOJ1bl
H TPYBONPOBOJHOE OBOPYIJOBAHHE

8.1. B coorBercrBuu ¢ TtpeGoBanusaMu ri1as CHull no
NPOEKTHPOBAHIIIO HAPYXKHBIX ceTell 1 coopyKennil BogocHab-
XKeHld M KaHajauszauiu B paiionaX pacnpocTpaneHis Be4yHo-
Mep3JbIX TPYHTOB:

JJ1sT BOAOBOJOB 1 ceTeil BOZONPOBOAA HEOOXOIIIMO MpH-
MEHSITh CTa/IbHBIE I NJ1aCTMAaccoBble TPYObl; YyTYHHBIE TPY-
6bl ZOMYCKAaeTCsi MpHMEHsITh Ipil MOA3eMHOH TNPOKJAajiKe B
NPOXOAHLIX KaHasnax. [IpiMeHeHHe Kese300€TOHHBIX 1 ac-
6ecTolleMeHTHLIX TPY6 He OMycKaeTcs;

Marepuas TpyO A/ HANOPHBIX ceTeil KaHaJII3aWlln cie-
AyeT NpPHHIMATh KakK AJs TPy6 BOZONDPOBOAHBIX CETeH;

AJIS1 CAMOTEYHbIX ceTell KalajanzaluH HaIJEXHT IpHMe-
HATb TPYGLl TMONHITIVIEHOBBIE II YYTylHble C PE3HHOBOI
YIVIOTHHTEABHOH MaHKeTOoH.

8.2. Ilpn wasemuoll 11 KaHa/bllOH NPOKJA[Ke BOAOMPO-
BOJAHDIX ceTefl 13 CTaJblbIX TPyO ciaenyeT NMPHMENsTb KOM-
nencatopsl ynpyroro (I1-, JI-o6pasnsle) u paspesworo (ca-
MoyIIo rHsowecst) Tunos (piuc. 23, 24, 25, 26).

Puc. 23 CamoymaoTHsAoWICA KOMIEHCATCP A BOJLBI

I — cTaKkan, 2 — 3JaCTHYHOE KOAbLO; 3 — o6ofiMa, 4 - MOJNOCTh TOA SJAaCTHIHBIM
KOJIBILOM; 5 — MaTpy6Oh
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Pue, 24.  JIsycTropoHHufi
CAMOYNAOTHAIOWIHCA KOM-
NeHCaTop AJ1 BOABLI

] — cTakaH; 2 — naTpy6ox; L o II: I ° !
3 — 3nactuyHoe KoAbUO, 4 — | ol it o L
HEeNnoABHKHASL onopa; § — oc- I o I Jo

HOBaHHE HemoABH/KHOI! OMOPLI;
6 — CKoab3AuLasA Omopa

Puc. 25. [IBycTOpOHHHH caMoym-
JIOTHSIOULMACSA KOMIeHcaTop Ajs
BOALI
1 — crakaH; 2 — narpy6ok; 3 — anac-
THYHOE KOJIbIO; 4 — HenmoxBHKHast
onopa; 5 — OCHOBaH{e HENOABHXHOIL
onopsl; 6 — CKoJAb3RlLaA onopa

KomneHcaTopel yOpyroro Tina HaJJAexIT NPIHUMAaTh Ha
HanopHbIX Tpybonposogax aunaMmerpoM fo 300 MM; npu ana-
merpe Tpy6 cBbiwe 300 MM c/ielyeT NPUMEHATb CAMOYILIOT-
HAIOULHEeCST KOMIIEHCATOPBI.

8.3. KommneHcaTopsl pa3pesHoro THIA CAeLyeT NPIMEeHSThb
npu ykaanke TpybonpoBOJOB BCEX NHAMETPOB B KaHaJje HJH
TOHHeJIE.

8.4. Ha rtpy6GonpoBoaax BOAONPOBOAA CJejiyeT MNpeny-
cMaTpuBaTbh YCTAHOBKY CTa/JbHOH He3aMepaalollell apMmary-
pbl, KOHCTPYKIHS KOTOpPOH MoJKila O0ecneunBaTh:

OTKa3 OT BHellHero oborpena;

1ICNI0JIb30BaHHe Temja BO/bI, NpOTeKaouel B TpyOOnpo-
BOJE, JUIfl BOCHOJHEHUS TENJOBLIX NOTEPbh dpMaTypH,
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Puc. 26. Camoynrortusiouuifi-
Cs KOMIICHCaTOp AJs BOAB ¢
YCTPOACTBOM IIPOTHB pa3phiBa
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Puc. 27. YcranoBka He3aMmep3awluell apMaTyphl Ha BOJONPOBOJE

1 — noxKapHHIi THAPAHT AJSA CEeTH HaseMHOHN NPOKAaAKH; 2 — MoXKapHBIY THADAHT

LAsi MOA3eMHOH ceTH; 8 — MAYHXKePHEIH KpaH; 4 — BOAopa36opHas KOJOHKA; § —

25panHONNKIN KNanaH; 6 — BRIMYCK, 7 - 3aABHKKa [OJS nepeMbigek; § — HeszaMmep-

3a10M(as MOACTAaBKa NOA MawoMetp; 9 — NpuGop nAs M3IMEPeHHS TOJILHHE Jbaa

Ha BHYTPeHHHX CTeHKax TPy6; I0 — camoynfoTHAOWHICS KoMneHcaTop; [{ — BaH-
TYy3; 12 ~- yACBUTENb ¢ NPOMBIBKOMR
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pa3MelleHHe 3aTBOpPa apMaTypkl B NOTOKE BOAbI IIJIH
6s143K0 K TpYGONpPOBOLY;

aBTOMATHYECKHUH CJHB BOJBI, HAXOLSAUIEHCs BHIILIE 3aTBO-
pa (3a 3aTBOpoOM Mo HanpasJeHHIO NBUKEHHUST BOLH), HOC/e
KaXJOro OTKJIOUeHHS apMaTypH;

COKpallleHue MJIOLLaNH TOBEPXHOCTeHl KOHTaKTa yacreil
apMaTypel € OKpYXalOWHM BO3LYXOM;

UCKJIIOUEHUE 3aMKHYTHIX OOBEKTOB B apMarType, yraJeH-
HBIX OT TeIJIOBOrO IOTOKA, B KOTOPLIX BO3MOXKHO 3aMep3a-
HUE BOJHI;

NpUMeHeHre B 3aTBOpaxX 4 Ca/JbHUKAX TNPHHIUNA CAMO-
YIOTHEHHS.

8.5. IIpumepn! yCTauOBKH He3aMep3aloOllero BOLONPOBOX-
Horo obopymosauust (puc. 27):

[ToxxapHu#i ruapant Aas

CeTH HA3eMHOH NPOKJAAKH  YCTaHABAHBAETCs CBEPXY TPY-
Obl, pdcCTOsiHHE OT Bepxa
TpyOu A0 Kiaanana He Gosee
50 MM

IToxapHslft ruApPaHT  AJIsA

nojsemHofi cern . . ., . Dpesaercs B Ttpyly cOoxy,
Tak uToOB KOpIyc THApP-HTA
na 0,5 nuamerpa TpyOm mo-
rpy:ancg B Tpy6onposoa

Hﬂynx{epﬂb{ﬁ KpaH . . Yceranabausaercs c6oxy TPy~
6L, Koplyc KpaHa pacioJa-
raercst FOpi3oHTaNbHO

BopopasfopHas KonoHKA

C OTODPOXHEHHEM CTOSKA B

eMKOCTS . . . . . . YcramaemupaeTcs CBCPXY TPY-
6ul, eMKOCTb TOrpY:aeIcs B
TPYy6ONIPOBOLL,

AspauvoHHE#l Kjanag . Y CTAHABJUBAeTCA CBEPXY TPY-

6B, KOpIyc TOrpyKaercd B
Tpybonposox Ha 70% cBoelt
BBICOTEHI

Bumyck . . . . . . . Bpesaerca y nHa TpyOu cHo-
KY, OCb UINMUHAENST COCTABJSIET
C  TOPH3OHTAJNbHOM TnJaoc-
KOCTbIO yroJ ot 10 no 18°

3axBuKKa IJ5 nepeMblucK g’CTaHaBJ’HBaETCﬂ CHH3Y TpY-
Bl

Hesamep3sanomas noactas-

Ka MO MaHOMeTp . . . YeranasiuBaeTcs cBepxy Tpy-
651, KOpIIyc NOACTaBKY NOTpY"
JKaercsi B TpyOONpOBOA

CaMoynnoTHAMKUACST KOM-

NeHCcaTop . . DnacTuuHOe KOJIbUO YCTaHaB-
JIHBAeTCsl 3a CepefiMHy cTaka-
Ha KOMTMeHcaTopa B CTOPOHY
€ro nepexoza
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Bantys . . . . . . .
Hpubop ans wusMepenus

TOJIIHMHBl JAbJlda HA BHYT-
PEHHHX CTeHKax pr6

VioBuTeab ¢ NPOMHBKON

8.6. Ilas yBenuueHns BpeMeHIl OCTAHOBKHM BOJOBOLA H
NOBBULEHUA HALEXKHOCTH ero paboThl
apMatypy, ofecnednBarouyo padoTy TpyGonposoaa B Jeno-

BHIX pexuMax.

TTpumeprr apMaTyphl, paoTaouleil Npu oJeleHeHUH TPY-

Yeranapalpaercs ceepxy Tpy-
651

Kopnyc npubopa ycranasJu-
BaeTcs TaK, 4YTOGHl ero AHO
pacnoJsarajochk no ocu Tpybo-
NIPOBOAA. Hamepurensuas
TpyOKka TMOAHIMAEeTCs BHILLE
TENAOBOMH I30JIUH

Ocb pewreToKk YyCTaHABAABAGT-
Cl TOPH3OHTAJLHO Y MepleH-
BIXYASIPHO ocu  TPYGoTpoRo-
L2, BHIYCK pacnojaraercs
CHU3Y
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Puc. 28. KoHcTpykunsi BhTyCKa BOABL TPH OJeAeHEHU
Ha 50%

1 — TpyGonporox,; 2 — Kopnyc apMaTypsl; 3 — KJagaH; 4 — IUIMNHHACAb, § — XOAOBAN
rafiKa, 6 — HaxXHMMHas rafika; 7 — yIJIoTHeHHe WMNKHIensa; 8 — BeilyckHofl nartpy-

6oK; 9 — Tennousoaanua; 10 — aen
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fonposoxa ma 50Y KuBoro ceuenis TpyObl, Moxasaibl Ha
puc. 28 m 29.

8.7. Konctpykuuell apMaTypbl, yCTaHaBJ/1BaeMO# Ha TPY-
fonpoBofax B JIEAOBBIX pexIIMax, AOJXKHO IpeLycMaTpH-

BATbCH:
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Puic. 29. KoHeTpyKiis aspaillioHnoro Kimanana npi oJefeHeHHH TpyGo
nposoga #a 50%

I — tpy6onpososa; 2 ~— wOpnyc apMmatypbl, & — wjanau, 4 — ynaorHenue, 5 —
IWAHHACAB, 6 — HaKIMHas raitha 7 -— TCnJOu30asuis

pa3MelrieHiie BXOJHBIX KallaJOB H 3aTBOpa B CepejliHe
ceueHilss TpPyOONnpoBoaa;

aBTOMATHYECKHIT CJIIB BOJLI 113 KOpIyca Mnoc/je 3aKpLITHd
3aTBOp4;

pacrnoaoxkeHile BLIXOAHBIX KaHasoB CHU3Y TPyGOnpoBosia;

NpHMEHEHHE ILeTaJIEf:I, BJAHAIOMINX Ha TEIJIOBLBIE HOTepII
apMaTyphl, 113 MaTepHaloB ¢ HU3KIM Ko3(uliienTom Temnno-
NPpOBOAHOCTH IINIII HX TEeNJON30AAIIII0.

9. KOJIoOAUb!, y3Jibl MEPEKJIOYEHUN HA CETAX

9.1. [Ipnn nmon3eMHoll mNpoKJaAKe BOJLOTPOBOAHKIX TPYH
C/AYCT MPUMEHATh cOOpHble Keae300eTOHHblE KOJOALBL C
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BOMOHENpOHHIAaeMbIMHI CTeHKaMH 1 AHumeM. KOHCTpyku et
y3JI0B CONpSIKeHHsI TPy € KOJIOALLAMH NOJIKHA IIPELyCMAT-
PHBAaTbCSl BO3MOXKHOCTb HEpaBHOMEPHOH# oOCalKu KOJo/ieB
H Tpy6OompOBONOB.
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Pue. 30. CvmoTpoBoft KOROASL, Ha CeTH KaHamM3aund, OGOPYLOBAHHLIH
3aKPHITON peBH3NEH C KIHHOBHIM YMJIOTHEHHEM KPBIUKH

1 — tpy6a; 2 — peBusns, 3 — nojoael; 4— AHO Konoala (6cToH); 5 — saacTHu-
HOe YNJOTHEHHE

9.2. TIpu mnpoeKTHPOBAHIH
KOJIOALEB A NYYHHHCTHIX
IPYHTOB HaJJ/eXHT IIpelyCMarT-
pHBaTb MepHl, HCK/II0YaiollHe
«BBITAJKHBAHHE» KOJOMIEB N3
rpyHTa: OOpaTHYI0 3aCHITIKY He-
TIYYHHICTEIMH TPYHTaMH, THAPO-
1130JALII0O BOKPYT KOJIOALEB U3
rIHOGETOHA H OTBOJ TIOBEPXHO-
CTHBIX BOJ.

9.3. YcTpoficTBO  OTKpPHITHIX
JIOTKOB B KOJIOAUAX HA CeTAX Ka-
HaJH3aluH He foNycKaercs; /s
NPOUYMCTKH TPYO caelyeT npeayc-
- MaTpuBath pesBusun (puc. 30).

9.4. Ha Bomosomax, cocTos-

IIX 113 JBYX HHTOK, C/Ie/lyeT IpH-

MeHSTh Y3Jbl NepeKJIoueHHs 1o

nepekpectHoit cxeme (puc. 31).
+ e 9.5. I1poexTupoBanue oo

KeHnil I ycuoBuil BEUHOM ps-

Puc 31. Vsen meperatoueHnii JbIX TPYHTOB [OMKHO BBRIAD-

¢ mepekpectHmMn mepempy  HATBCH B COOTBETCTBHH ¢ TP@KO-

Kami pauuamyu raasel CHull no #po-

—
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€KTHPOBAHHIO OCHOBANMH ¥ PYHIaMEHTOB Ha BEYHOMEPSJIBIX
rpyutax H raasel CHull no mpoekTnposanuio OGETOHHBIX H
JKeJle300eTOHHBIX KOHCTPYKUUH.

10. NTEPEXOAb! TPYBONMPOBOAOB
YEPE3 JOPOTH, BOOOTOKH, OBPATH

10.1. TTepexonsl Tpy6ONpPOBOAOB Uepe3 YJAHIBI, KeJe3Hble
H aBTOMOOMJIbHBIE JOPOTH HAMJIEKHUT OCYILECTBJASITh B KaHa-
JlaX HJIH CTaNbHLIX QyT/sipax; Haj3eMHas NPOKAajiKka Tpy6o-
NPOBOLOB Ha CTOHKAaX HJM IO 3CTaKafaM [OMyCKaercs B
clydasx, Korja INpoK/JajAka CeTH BOLONDPOBOJA HA HaHHOM
y4acTKe Tpacchl OCYILIeCcTBJAsSeTCS Ha CTOMKax MJHM M0 3CTa-
Kazam.

[Tepexonrl TpyGONpPOBOAOB 4Yepe€3 BOAHLIE NPETPabl, OB-
paru 1 Apyrie NpPENsTCTBIS CJefyeT INpeayCMAaTpuBaTb
HaJ3eMHOH [pokJajAKoll 1a CTOMKaX IVl MO 3CTaKalaM
(puc. 32).
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Puc, 32. ITepexojint uepes BOLOTOKH

a — Mepexon yepe3 peky Ha Xeae30GeTOIHLIX onopaxX; 6 — Mepexoi uepes peky na
cBaflHbIX onopax; / — onmopel M3 Keac306CTONULIX KOJel; 2 — MOABECHHE ONopH;
3 — cBalfHble ONMOphl; 4 — MOABCCHBIE ONOPHI

10.2. BeckananbHas npokaagka TpyGONPOBOXOB, a TaKkKe
yCTPOHCTBO JIOKEPOB Ie AONMYCKAaETCH.

10.3. Ha Tpy6onpoBojax ¢ 06eux CTOpOH Mepexoios cJe-
JIyeT NMpefycMaTpHBATh KOJOAUM, pasMellast B HHX BEHTILIA-
IMOHHbIE LIAXTHl H BOJONPIIEMHBIE TPHAMKIL

10.4. KaHanel Ha mepexomax uyepes VJHIB H AOPOTH CJe-
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oyeT NpPHHUMATh 3 ’Keqe300eTOHHBIX JeTalneil 3aBOACKOro
U3rOTOBJIEHHS; TIPUMCHCHIIE epeBa H KUpIHya He pekoMeH-
Ayercst.

11. TENJIOU30JA1LHs

11.1. Besnuuny TepMnueckoro COMpPOTIHBJEHIS Temao-
H30JSIIHI, a TaKXKe ee KOHCTPYKTHBHBIE pellleHUs (KOJblie-
Basi, 3aChIHAaf, OrpakiUeHlsd KalaJoB H Mp.) CaeLyeT Bbl-
611paTh Ha OCHOBAHIII TEXHIKO-9KOHOMIYECKHIX PacueTos.

11.2. Tlpu BpiGope TEMIONIOJSMHOIHBIX MaTepHaaOB clle-
AyeT YUITHIBATH:

ycaoBusl dKcmJyatanill  TpybonpoBOAOB B PE3KO Iepe-
MeHHBIX TeMIepaTypHO-BJAXHOCTHLEIX peXxlMax IpH npo-
KJajKe HX 11a OTKPLITOM BO3A4yXe Il B BEHTIMIIPYEMbIX TOL-
3eMHBIX KaHaJjax;

BJLISIIIIIE BETPa, AOKMAA 1l CHera mpiu sKcmayaTanuin 1pyo
Ha OTKPLITOM BO3JYyXe;

BO3MOXKIOCTb MeXaHHUCCKHX TNOBpexiieHni TpyO6onpo-
BOJA;

CTOIIMOCTb HOCTaBKIl MaTeplaJoB;

orpanitdenHbie CpOKU MNPOII3BOACTBA HapYKILIX CTpPOIN-
TeJIBHBIX pabOT € MOKDBLIMII TpPOLECCaAMH,

11.3. Ilpn HazeMHOH npokjaike TpyGONmpoBOJOB B 3eM-
JSAUBIX BadlKax B KayecTBe TemJOH3ONALHN HalJeXuT lic-
[0JIb30BaTh MECTHBIH Wl NPIBO3HOII TPYHT, a TakKxe mol-
CTHJIAIOU[IE 3aCHITKI U3 IOPeJabX MOPOJ, MXOB i TOPQOB.

11.4. Tlpu HazsemHoil npokaaake TpySoOnpoBOJAOB B KaHa-
JaX CJAeQyeT TPHMEHATb KOJbIEBYIO TENJON30MALIIO.

11.5. Ilpu 6eckananbHoil pokaaaKe Tpyo ciaeayeT Mpli-
MellSiTh TEVIOBYIO H3QJALHIO 113 BOAONENONOUWLAIOULIX TeHO-
MAaTepluasoB € 3aMKHYTO-AYelcTOll CTPYKTYDOIl.

11.6. B xauecrre Temionsojsuuy TpyOonpoBOAOR HalJe-
KIIT TIPHMEHSTh BBICOKO3()(EKTHBHBIE H30/AALIIQHIILIE MaTe-
pHuaJel 11a 6ase CTEKJOBO/OKHA Il IEHOMJIACTOB, a TaKxXKe Ie-
HOOETOHHbIE M [AHAaTOMOBLIE CErMEHTHI.

11.7. TIpu u3ossuiu TpyGONPOBOAOR MIIHEpaJdbHOH BaTOl
clelyeT NpeAyCMaTPUBATb YCTPOHCTBO TPOYHOro It BJAArO-
HeNpoOHHIIAeMOr0 3aULNTHOrO CJIO.

11.8. Qaa tpy6oupoBoa0B, TPAHCHOPTIHPYIOWHX KIAKO-
ctH ¢ Temneparypolt He seie 95°C, B KaueCTBE TEMJIOH30M -
MU PEKOMEH/IYETCH HCIONb30BATh aHTHCENTUPOBAHHYIO Jle-
PEBAHHYIO DelKY.

11.9. Hag 3amiiITsl KOJBIEBOH TeNJOH30JSIHI Heo6Xo-
OUMO INPUMEHATh AaioMilLileRb JicT, acOeCTOUEMEHTHYIO
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WTYKaTypKy NO NPOBOJOYHOH CETKE HJH PyaoHIbe 13045
UHOHHbIE MaTepHaJIbl.

Ilpumenenue Tossl, a TakXKe MEMKOBHHBI 1f APYriiX TKa-
Hell ¢ MacJasAHON NOKpacKoi He [NOmyCKaercs

11.10. TIpu napzeMHOl mpoKJaafKe TPyGONpOBOLOB PEKO-
MeHJyeTCs] NPHMEHSITb JOMOJHHTEJNLHYIO 3allUTy H30JSUHH
JepeBHHON pEeHKOl, MOKPHITOH OHTYMOM.

11.11. JIpeBecHble OnuaKH, TOPd, MOX H ApYyrue OpraHil-
4yecKHe MaTepHaJsbl AOMyCKaeTcs NMPUMEHAThb I/ Tpybonpo-
BOJIOB CO CPOKOM 3KCIIyaTauuu 1—2 roma, npoKJajbBa-
eMbIX Ha HII3KHX ONopax B JepeBSHHBIX Kopofax.

12. TENMOTEXHHYECKHWE PACUYETbI

12.1. OcoGeHHOCTAMHU NPOEKTHPOBAHHSA ceTell BOJOCHAG-
XKeHH U KaHa/JM3alUWH B palioHaX pacnpoCTpaHeHHS BEYHO-
Mep3JbIX TPYHTOB, ONDEIEJSIOMIMY HX TeXIOJOrHYecKHe U
KOHCTPYKTHBHbIE peilieHus, siBAfI0TCA OTpHUATeNbHAS B Te-
YyeHHe [JINTEeJBHOrO nepuoja rofa TeMIepaTypa OKPYXKalo-
mel cpeabl (BO3Ayxa, IPYHTA) H pe3Koe n3MeHeHHe (H3HKO-
MeXaHHYeCKHX CBOHCTB OOJBUIMHCTBA TPYHTOB NIPH HX OT-
TauBaHHU.

12.2. HomeHknaTypy Mep3JbIX I'DYHTOB HaAJeXHT NpH-
HUMAaTb B COOTBETCTBHHM C HOMEHKJAaTypOH, NPHBENEHHOH B
raape CHullno npoeKTHpOBaHHIO OCHOBAHHMI U PYHIaMENTOB
Ha BEYHOMEP3JbIX TIPYHTax.

12.3. OCHOBHBIMH XapaKTepHCTHKaMH TeMIepaTypHOro
pexIiiMa TpPyHTa fIBIAIOTCS CpelHerojloBas TeMIepaTypa,
ry6iHa Ce30HHOTO NPOMEP3aHHA M OTTAlBAHWA, a TaKkKe
MIHIMaJbHAsA TeMrepaTypa IPYHTa Ha TJy6IiHe 3a/0KeHIs
Tpy6omnposonaa.

12.4. CpenneroloBylo TeMmIepaTypy rpyiuta f, B ecrecr-
BEHHBIX YCJOBHAX CJEAYeT MPIHHMAThL MO JaHHLIM Pa30BbIX
H3MepeHHHl, IPOBedeHHbIX Ha IMyOHHAX, YKa3aHHLIX B Taba. 1.

12.5. T'ny6nna ce30HHOrO OTTauBaHus rpyHTa Hy foJKHa
NPHHIMATECS HauOOJbLIEH H3 eXErogHbiX MaKCHMAalb-
HBIX I1yOIH 3a cpok HabmaroneHuil He MeHee 10 Jer:

B INpefesnax 3acTPOHKH — IO JaHHBIM HaOJIONEHHil Ha
OCyLIeHHOH mowanke 6e3 pacTHTEJNbHOrO0 U TOPGSHOro 1o-
KpOBa, OUHILAEMOIl BECHOH OT CHera;

BHE HacCeJeHHBIX MYyHKTOB— Ha MJOMlaJKe C eCTeCTBEH-
HBIMH  YCJIOBHAMH.

IIpn oTCyTCTBHE YKa3aHHBIX JIAHHBIX IVIYGHHY CE30HIOro
OTTaMBaHHUs IrpyHTa M CleyeT OmpelensiThb TemJOTeXHHye-
€KHM pacyeTOM B COOTBETCTBMM ¢ m. 12,17,
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Ta6aupa |

Cay6una, Ha KOTOPOfl MPOH3BOXUTCA H3IMEpe-
HHEe TeMnepaTypn IPYHTa, M, NPH ero CpPeA-

HEromoBO! Temuepatype, °C
Bpemsi H3MepeHHsl TeMIEepaTyphl

TpyHTa

OT 0 B0 MH-JHHXKEe MHHYC 2
Hyc 2 10 MURyC 4 |HHXe Muiyc 4

C cepexusH Jeta a0 MoO- 3,5—4 5—6 7—8
MEeHTAa MOJIHOrO NpOMep3aiusi
CE30HHOTAJIOTO CJOS TPYHTA

C MOMeHTa MOJIHOTO Mpo- 5—6 7—8 9—10
Mep3aHHUsA Ce301HOTAJIOr0 C104
TPYHTa O CepeRHHbl JeTa

IIpauMeuanune B necuaHplx U CKaJbHLIX TPYHTAX FAYOMHB, Ha KOTOPHLIX
NPOU3BOAAT H3IMePeHHe TeMIEPATYP, ClAelyer yBesiMUHBAThb Ha 1—2 M.

12.6. F'my6uua cesonHoro npoMepsanus rpynra Hy nomx-
Ha TIpUHUMATBLCS DaBHOH CpeJHell U3 eXerogHblX MaKcH-
ManbHBIX TyOHIl MO JaHHLIM HAaOMIONEeHHH 3a CPOK HC Me-
nee 10 ner:

B HpellesaX 3acTPOAKH — MO JAaHHBIM HaOJMIOfEeHUH Ha
OCYIIEHHOH mJomanke 6e3 pacTUTENLHOro H TOP(HAHOro mno-
KpOBa, OYMIAeMOM 3HMOH OT CHera;

BHE HACEJEHHBIX IYHKTOB — Ha MJIOLAJKe C €CTeCTBEHHDI-
MH YC/JIOBUSIMH.

[Tpu OTCYTCTBHM YKA3aHHBIX JaHHBIX INIYOUHY CE30HHOrO
npoMep3aHusi rpyHTa Hy CiefyerT OnpelensTh TeMIOTeXHU-
YeCKHM pacuetoM, B COOTBETCTBHH ¢ 1. 12.16.

12.7. MuHuManpliyio TeMnepaTypy rpyHra fr B pacuerax
ClelyeT NPUHUMAaTh PABHON MHHUMAJABHOH CPelHEMECAYHOH
TEMIEepaType rpyHra Ha ruyGuHe 3aJ03KeHust TpyOOnpoBoia
(cuuTasi OT NOBEPXHOCTY I'PYHTa AO OCH TPYOBI MM Cepein-
HBEl KaHaJja), olpeneasieMOH NO JaHHBIM HaO6I0feHul 3a
cpox He MeHee 10 ujert.

IIpu OTCYTCTBMM HaHHBIX  PaCyeTHY  TeMNeparypy
rpyHTA fr Ha/UICKUT ONpelesfTh TEMIOTEXHHYECKHM pacue-
TOM B cooTBeTCTBMM ¢ I 12.15.

12.8. [1pu npoeKTUPOBAHHY CeTell BOLONPOROAA U KaHa-
JU3aUHH B 3aBUCHMOCTH OT (DH3UKO-MEXaHHYECKHX U Mep-
3JIOTHLIX CBOHCTB I'DYHTOB CJelyeT YYHTHIBATbH BO3MONHYIO
ocalky TPyOONDOBOLOR NpPH OTTAUBAHUM TPYHTOB; NPH 3TOM
IaBleHHe TPyOONPOBOAOB Ha TPYHT JONMYCKAETCH HE YYHTHI-
BaTh.
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OcHOBHbIE TONOXKEHUSI TEMAOTEXHUYECKHUX pacueros

12.9, TenJoTeXHH4YECKUMH pacyeTaMH ONpele/iseTcs TeM-
nepaTypHBI PeXXHM ceTeli BOZONPOBOJA M KaHa/Jusaluy, a
TaKKe OKDYXAaIOUUX HX TPYHTOB.

12.10. TensoTexHWYeCKHe pacyeThl CJelyeT NPOU3BOAUTh
IJsi TPUISTOr0 IHAPABIHYECKOro pexHMa paboTel Tpy6o-
TIPOBOJIOB.

12.11. [IpuHATHE B TENIOTEXHHYECKHX pacyeTax OCHOB-
Hble O0O6O3HAUeHHS W ONpefeJeHuss HpHBeJeHb B npual. 1.
[Tpumepsl TeMJOTEXHHYECKHX PACyeTOB AaHBI B NPHA. 2.

TemnepaTypHbIil pexXHM rPyHTOB

12.12. TemnepaTtypHblil pe:KUM IPYHTOB XapaKTepU3yeTcs
HX CpelHEero/l0Boil Temneparypo#i {,, MMHHMAaJbHOH cpepie-
MeCsyHO TeMnepaTypoli pyHTa Ha riy6HHe 3aJ0XeHHs TpY-
6onpoBoAa fr M IMTyOHHON CE30HHOrO NPOMep3aHus U OTTauBa-
HUSl TPYHTOB Hy ¥ Hp, nNpUHHMAaeMBIX B COOTBETCTBHU C
yKa3aHUsIMH, NIPHBeJeHHbIMY B 1. 12.4—12.7.

12.13. Tlpu ompefnesennn 3HaYeHHH TeMIEpaTypHOTO pe-
K¥UMa TPYHTOB fy, fr, Hy U Hy TeINIOTEXHHYECKHMH pacuyera-
MH CJefyeT YYUTHIBATH BO3MOXKHLIE H3MEHEHHs TeMI0GbHU3H-
YeCKHX CBOHCTB I'PYHTOB, HX BJIAXXKHOCTH U YCJOBHH TENN000-
MeHa Ha IOBEPXHOCTH, KOTOPbl€ NPOH30HAYT B pe3yJbTaTe
OCBOEHHSI TEPPHTODHUH.

12.14, B TensoTeXHHYECKHX pacyeTax CyMMapHYIO BJax-
HOCTb I'PYHTA W¢ AMA NJIOLLAZLOK, IJe COXPaHAETCs ecTecT-
BEHHEBIH MOKPOB ¥ NPHUPOAHLIA PEXKUM IPYHTOBHIX BOJ, CNEAY-
eT NPUHHMAaTb PAaBHOU eCTeCTBEHHOH; MJs IJIONIAfoK, THAe
IpeAyCcMaTpUBaeTCss BepTHKaJbHAsl NJAHHPOBKA, OCYLIECT-
BJICHHE MEDONDHATHH NO PeryJHpOBAHHIO TNOBEPXHOCTHOI'O
CTOKa MJH MO MOHMIKEHHIO YPOBHS HaJAMEp3NOTHBIX BOJL H
Ipyrie Mephl N0 HHIKEHEePHOH NMOJArOTOBKE TEPPHUTOPHH, MPH-
BOJSIIHE K YMEHbIIEHHIO BJAXKHOCTH TPYHTOB, BeJHYHHA W
OpUHUMAeTCs DPaBHOH JAJA:

necKoB W, = wp = 0,15 =+ 0,25;

cynecei w,=0,5w; = 0,10 - 0,15;

CYIVIHHKOB  w, = wy, = 0,02 =+ 0,07,

TAe Wp — BJAXKHOCTb Ha IpaHHLE pacKaTbiBaHUA B A0N8X €AMHHILBL,
Wr — BJAAXHOCTb HA FPaHHLE TEKYYECTH B JAOAAX €AWHHILLI;
Wy — MakKCuMaJbHasi MOJEKYJsipHasi BJaroeMKoCTh TpyYHTa B J0J5X
(1870300002

12.15. MuHHMaJbLHYIO TeMIepaTypy TIpyHTa fr CJeLyer

onpejensth no dopmyne

tr=1ty+Q,AB, (1)
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rie A — onpepeastercst no 1paduky puc 33 B 3aBUCUMOCTH OT Ta}
Q, — oTpuuaTenbliasl CyMMa [PalyCco-udCOB 3a 3UMHHMIl nepuox roxa
(MunuMaabHan 3a cpok Habmopenuil 10 met),
Ty — NPORONAHTENBHOCTh NMEPHOAd rOAa C OTPHUATEJBUBIMI CPejyHe-
MecAYHLIMII TeMrepaTypaMi BO3AyAxa (3UMHIN Neprof), 4.

A9t
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Puc. 33 Homorpamma nas onpefenenus 3Havenus A

3uaueHlie B HaxoAuTcs 10 HOMOrpamme puc. 34 mo napa-
MerpaM ¢ 1 W

/Cu /c_
(p:sl/ Ll A (12)

BenuuyuHa K03(QGHIHEHTOB TEMJIONPOBOAHOCTH Ay H 06b-
eMHOH TemIoeMKoCTH Cy Mep3JIoro rpyHTa IPUHHMAETCs s
3HAUYEHUH BJAXCHOCTH U OODBEMHOH Macchl IPYHTa B €CTECT-
BEHHBIX YCJOBUSX. [Ins TeppuTOpMM 3acTPOHKI 3HAYEHHEe S
OPHHHMaeTCHd paBHBIM HYJIO, T. €. 3HaueHHe B HaXoAMTCA NO
Homorpamme puc. 34 npu ¢=0. Ilpu onpenenenun aHaueuus
fr U1 YU4CTKOB BHE HACeJIeHHBIX NMYHKTOB TOJIILHHA CHEX-
HOro TMOKpoBa MNP BHIYHCJAEHHM 3HaueHus S mo gopmyse
(68) mpunHuMaeTrcs paBHOH MHHHUMAaJbHOH CpeAHE3UMHEH 3a
cpox HabawogeHuit 10 ger.
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12.16. Tny6uny cesoutioro npomepsatust rpyura My, M,
HaJJ/Iex!IT OnpelenstTs Io (opmyae

Hy= ‘/M 482 —8, (13)
q+0,5Cytg

rie s — cpepunst Temflepatypa Bosay\a, °C, 34 nepHOA ¢ OTpUILATENb-
HBIMIT  CPEHCMECSIUHLIMK - TOMAEPATYPAMH BO3AY\a — CPCAtC-
3IMHA  TeMIepaTypa Ro31y\a  (NPHUIMACTCSl €O 3HAKOM
nawc);

T3 — NPOAOJLKHTENLHOCTE [IEPHOAA C OTPHIATENbHBIMH CPe/HeMecs-

HBIMH TCMOepaTypaMil BO3Ay\a (3NMHHI nepuon), u.

3a pacueTHyIO CpefHe3lMHIOI0 TeMIlepaTypy BO3AyXa
ciaelyeT NMPHHUMATh MHHHMAJbHYIO CPELHE3NMHIOI TeMmre-
paTypy 3a cpok HaGmopenuit 10 aer.

Onpenenenne TENJIOTH 3aMep3aHusl 'PyHTa ¢ HaIJexIT
npou3BOAUTb N0 popmyse (69) npu 3HaueHHH wWy=0.

IIpu BBIUMCAEHHH TJYOHIHBI TNPOMEp3aHus rpyHTa s
yYacTKa Ha TePPUTOPHH 3aCTPONKI CHEIKHBIA MOKPOB He YuH-
ThIBaeTCA, T. e. B popmyse (68), mo KoTopoil BhIYHC/sIETCS
3Havenne S, npuHnmaercs He=0. Beanuuusl KosduiieH-
TOB TEeMJONPOBOJHOCTH Ay H TemsnoeMkoctd Cy rpyHTra M
TeNJIOTa 3aMep3aHNsi TPYHTA § ONPENeNAIOTCs ANS 3HaueHwus
BJIQXKHOCTH FPYHTA HA 34CTPOEHHOIl TeppHTOpHI. 3HaueHHs!
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BJaKHOCTH FPYHTa Ha 3TOH TepPHTOPHIl ciefyeT NpUHIMAThL
COMVIACHO YyKas3aliuaM, TplBefeHHBIM B M. 12.14.

IIpu BbluMcleHHH rJYGHHEI NPOMEp3aHHsi TpyHTa sl
Y4aCTKOB, DacCfOJIOKEHHBIX BHE HAceJeHHBLIX MYHKTOB, TOJ-
IIHHA CHEXHOrO MOKPOBAa NPHHIMAETCH pPaBHOH MHHUMAJb-
1oil cpennesnMiell 3a cpok HabmogeHu# 10 Jjer. BeanunHbl
KO3(pQHUUIEHTOB TENJONPOBOLHOCTH Ay M 0GDbEeMHOH Temnmo-
eMkocTll Cy TPYHTa I TEJIOTA 3aMep3aHHsi TpPyHTa ¢ onpe-
AenaioTea IJ4 BJAaXHOCTH rPylTa B eCTECTBEHHBIX YCHAOBISX,
€CJIM He NpefycMaTpUBAIOTCH MEPONpPHSTHSI NIO OCYIIEHHIO
TpyHTa 10 Tpacce TpyOooONpoBoAa; B Ciaydyae OCYLIEHHS TPyH-
TOB BAOJIb TPACChl 3HAUEHH YKa3aHHBIX BEJHYHH TPHHH-
MafoTcs KaK JJF y4acTKOB B Npejesax HaceJeHHbIX MYHKTOB.

12.17. Tay6uHy ce30HHOro OTTauBaHUS TIpyHTa He M,
HaAJleXXuT onpeneadartsh no ¢dopmyJe

2M T Q) Qu
H, = /——— —) _— 14
* l Q1 +(‘71 q1 (1)

e hy=1,4¢,+2,4;

(15)
1, = 1,157, -+ 360;

tn — CpelHsS TeMNcpaTypa BO3/AYra 3a NEPHOA MONOKNUTENbHLIX TeMmIe-

paryp, °C;
Tn — ODPOLOJIKHTEJIbHOCTL NMEPHOAa C NOJONHTEJNbHBIMH TEeMNEpaTypaMu
BO3AYy\4, 4,
q1=q+0,5C; ty; (16)
5 ——
QM=”"_6"t3737lKMV Ay Cus (17)

rae f; — cpefHss TeMAepaTypa BO3Jyia 3a 3umiiuil nepHoa, °C;

Ts — NPOAOJIKIUTEABLIIOCTh 3HMHET0 NIEPHOAA, MEC.

3HaueHus Iy U Tyx CJAEAYET NPUHUMATH IO Taba. 1 raasbl
CHull no crpouTenbHOH KTUMAaTOJNOrHA H reopusuke, Mpii-
yeM i KJAMMaTHUeCKMX noapafionoB 1B u IT 3Hauenus
iy U Ty UpHHHMAIOTCA ¢ Koadduuuestom 0,9.

Kosgp¢uuient n onpenedsieTcs 0o HOMoOrpamme piic, 35

— H

B 3apicumMocTil 0T RcYAuCy, The R, = A—“— TepMHYECKOe
(3

CONPOTHUBJECHIIC CHCXKHOrO NOKpOBa, Hc—-TOHU.IHHa CHera;

Ac — KO3 (UIHEHT TENJONPOBOAHOCTI cHera (Tabu. 3).
Ecny roy6uHa ce30HHOTO OTTAHBAHHUS ONpEMNeasieTcs Jist
Yy4aCTKOB, C IIOBEPXHOCTH KOTOPBIX CHEr CAYBAaeTCs MJII CHi-
ulaercsi, 3Hayenne Ko3ppuuyenTa n NpHHEMAacCTCS paBHLIM 1.
3uavenne xkosdp¢iuuenta Ky B popmyne (17) onpenensi-
eTCs N0 HOMOTpaMMe pHC. 35 B 3aBHCHMOCTH OT MPOJAOJXKE-
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TCJALHOCTII 3HMHETO NEPHOAA Ts, MeC M BeJAH4llHbl Koaddil-
unenra Kp.

3naueniie kosdduunerHra Ky npeaBapuTeabHO HAXOAHTCA
no rpauKy piuc. 35 no BesiviiHe cpeiHell rofoBoil Temmnepa-
TYpbl TFPYHTA (.

Tennora TasiHus Jbfa B TPyHTe ¢ BHIUIICASCTCS N0 (op-
Myae (69) npH 3HAUSHHH Wy, ONpeeSeHHOH A4 f={,.

Besnuunbl K09 (GULHEHTOB TENJIONPOBOAHOCTH H 00BEM-
Hble TENJIOEMKOCTH IPYHTa NpHHHMaoTcs no Taba. 4 and
3HQYEHHH BJAXHOCTH, YKa3aHHBIX B I1. 12.14.

H aa3eMHbie BOOONPOBOAL]

12.18. B 3aBHCHMOCTII OT YCJOBIUR 3KCnayarauid 4 gua-
MeTpa BOAONPOBOAA BO3MOXHH CHAelLyiolllle CAy4aH ero pa-
60THI:

o6pasoBaHiie JeAsHOIl KOPKH Ha BHYTPEHHIX CTeHKaX
Tpy6 He gomycKaercs;

ob6pas3oBaHue JeASHOH KOPKH Ha BHYTPEHHIX CTEHKaX
Tpy6 pomyckaercs.

12.19. Ecnu o6pasoBanue JeASHOH KOPKI Ha BHYTPEHHIIX
CTeHKaX TpyOONpPOBOLA He JOMyCKaeTcs, TO PacyeToM HajJe-
KIT ONPEeReNATh WJAH HadaJbHYI0 TeMIepaTypy BOAH iy,
RJM TOJIUHHY TeNJOH30MALHH &, NPl 3a4alnof HavyajbHOU
TeMraepaTrype BOAHL.

TemnepaTypa BOALI B HauaJsie pacyeTHOro ydacrtka tpy6o-
nposoja (ceril INII BOJOBOJKA) £y Il TOJILNHA TEMIOH30JIs-
LHHU §; CBSI3AHBI COOTHOUIEHHEM

R
tﬂ=[1——(1+—") e%]t,,, (18)
Ry
rie {p — MHHUMaNbHAsl CPEAHECYTOYHAsl TeMMepatypa HAPYMXKHOTO BO3-
nyxa, °C;
e — 3KCHOHEeHT (noKasarejbHas (QYHKUNs). 3HaueHHs NpuBelenbl
B OpHI. 3;
!
= ————— 19
%= Co R R (19)
1
Ry= —; 20
B 2 magr (20)
1 1 r-é
R = + o T 1)

T 2mag(r+84) | 2: My r

s — KO3DPuUHYEHT TENnJOOTAAaYH OT BOAM K BHYTPEHHHM CTEHKaM
Tpy6ul, B1/(M2-°C), onpeaensemslit no gopmyne
0,8
9

ay = 1415 —(—2%07 , (22)
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Ur — KOO(P(OHUHEHT TeRAQOTAAUH OT TOBCPYHOCTH TpyGomposoaa
Hapyxuomy Bo3ayxy, Br/(M2-°C), onpeiensieMuili B 3aBHCHMO-
STH OT HapymHoro paauyca (C mu3ojsiuueit) B CKOPOCTH BeTpa

UO'B

= ————
N [2 (7 + 8,)]%2

(23)
U — cKOpoCTb BeTpa, M/c.

3Hauenns v®8, (2r)%2 u [2(r+46y]%® onpemensloTcs HO
rpaguram pue. 36, 37.

a%
..——’/
1 "
sl
g 05 7 15 2adm
Pric. 37. Tpadux ans onpeneneHust BeqiiduHbl d°2
§
2,5
2 —
L~
15 =
1 P
//
05

g d&§ 1 16 2 25 3 35 4 45 7

?

Pirc. 38. Tpaduix nast onpenesenns xosdduunenta §

TosuHa TeNJIOU30JALKRE Oy DK 324 aHHON TeMIepaType
BOJB B Havajie PAcyeTHOrO y4yacTka TPyOOMpoOBOfa ompene-
Jasiercst noabopom u3 gopmyant (18).

Brifop Hambosee lLiesqecoobpasHOro cOYeTaHIs Hayasb-
HOIl TEMIEPATYPH! BOABI M TOJLLHIIBL TENION30/AIUIH ONpejie-
JSIeTCH TETIOTEXIUECKIIM 1 TeXHIIKO-3KONHOMHUECKUM hacye-
TaMIl.
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12.20. TIpu 3apmaunoil Temmepatype BOAH B KOHIE pac-
YeTHOro yyactka TpyGonpoBofa H TOJILHHE TENJIOH3OJSALHHA
éu, TeMmeparypa BOAB B Hauaje pacCyeTHOrO y4acTKa fyx
JOoNxHa OBITb He MeHee

b= (Ex—1p) e%s + t5, (24)
rhe ®s H fsx — TO Xe, YTO K B popmyae (18).

12.21. TIpu 3amaHHOi TeMmepaType BOAB B Hayaje fy 1
KOHIe fx pacueTuoro yyacrka TtpybonpoBoma, TpebyeMylo
TOJILHHY TeMIOU30AALMNN 6y HAANEXKNT ONpefensiTh Nnojgdo-
poM 13 (opMyJibl

g}[ I ( +1)+ 1 , t,,—t“]_I
Il 2mayr " 2mhy, e (r4-00) ty—te )
(25)

12.22, Ecny Ha BHyTpeHHell moBepxHOCTH TPy6GONpoBoAa
jonyckaercss o6pa3oBaHue JesiHod Kopky (B MEpUOABI pes-
KOTO IOXOJIOJlaHHs), TO TOJUIMHA JIeASIIOi KOPKH Op onpe-
lejsiercst 1o ¢opmynae

6,,=1,2( /82-}—2A t“r”~8)- (26)
? Vs
OTKY A2 S=M<—r—ln s L+, 05)
My

rZe An — K0o(p)HUHEHT TenaonpoBogHoCTH Abaa, Br/(M-°C); )
Tw — HPOJOJIKHTENBHOCTL PacyeTHOr0 IepHoja ¢ TeMNepaTypoi
BO3AyXa CaMOro XoJ0AlIoro Mecsua, v,
{mw — TeMnepaTypa BO3AYyXa B pacueTHbil MepHOA Tu, °C.
Sirauenus fy ¥ Ty OpHHHMAaOTCH no Tabaune Cnpasou-
nuka no kaumatry CCCP Tockomruapomera («Hucao nHef
CO cpelHell CYTOUHOH TeMmepaTypoH B pAa3jiMUHBIX Npeje-
Jax»), [pY BTOM BeJuyuHa (fy— fz)t 1o abCoOJIOTHOH Be-
JUUIHE JOMKHA OblTb Haubogblied.

TpyGonpoBojsl B TOHHENSIX MJIU KaHajJax

12.23. B cayuyae xorga TpyGONpOBOALI YKJAAABIBAIOTCA B
TOIIHEeJIe WJIM KaHaJje, DAcueTOM HaJIEeXHT ONPEIe/IaTh:

ryGUHY OTTauBaHHS IPYHTA B OCHOBAHUH TOHHEJA HJIH
KaHajga B JeTHee BpeMf;

TEMIepaTypy BO3AYXa B TOHHeJNe WIH KaHaje B 3MMHee
BpeMsd, HeOOXOAUMYIO AJSl NMPOMOPAXKHBAHIA CJ108 TPYHTE,
OTTAasBIIEr0 NOJA KaHaJOM 3a JIEeTHHH INepliofn;

pacxox BO3AyXa OJ5 BEHTHJAHPOBAIIMS TOHHEJNS I Ka-
naja B JeTHee M 3lMIiee BpeMs;
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TOJMILHHY TEMIOH30JALUE TPYO;

HU3MeHeHHe TeMepaTypbl TeMJIOHOCHTENR IO JJHHE
TPyOONpOBO/a, YJIOKEHHOr0 B TOHHeJdEe HJIM KaHale.

12.24. YcTOHYMBOCTD BEHTHJHPYEMOro TOHHEJS WM Ka-
Hajlla H YJOXKEHHBIX B HeM TPyGONPOBONOB INPH HAJTHUHIL
JbJOHACHIEHHBIX 'PYHTOB B OCHOBAHHH 00ecneunBaercs npH
COOTHOLIEHHH

H,=Hy, (27)

rie Hr —ray6uHa OTTaWBaKusl TPYHTa B JeTHee BPeMs B OCHOBAHHH
TOHHEJAS WJIH KanaJjaa, paBHasf TOJIIHHE CJOSI 3aMEHENHOTO
TPYHTa WJ/H NpEeABAPHTEJbHO OTTAAHHOIO H YIJIOTHEHHOIO, M;
Hy — rny6uHa npomep3alys TPYHTAZ OCHOBAHHS TOHHENST HIM KaHa-
Jia B 3HMHee BpeMsI, M.

12.25. Pacuer ruy6uHBl OTTAMBaHHA H IIPOMED3AHHS
IPYHTA HaJJIEKHUT NPOU3BOAHTL NO CPEfAHHUM TeMIlepaTypam
BO3[yXa 3a JIETHUH W 3UMHHE MepHOJBL

12.26. TayOGuHy oTTauBaHMWs TPYHTA B OCHOBAHWUH BeH-
THJIHDYEMOTO TOHHeJSI WJIH KaHaja CjaelyeT ONpelensiTh IO

dopmyse

Hy= (E — }VTle) b, (28)

rie & — xoaddunuent, onpeiensieMuliii nmo rpaguxky puc. 38 B 3aBici-
MocCTH OT napameilpa J:

Ap-tar
— Jﬁ‘ (29)
O
Ry=0,05 + 7, (30)
K

roe Ox — TOJILHHA CTEHKH TOHHEJS HJH KaHaja, M;
Ax — KO3hGhHIHEHT TeNJONPOBOHOCTH CTEHKH TOHHeNst HJH KaHaJa,
Br/(u-°C);
b — wupyHa TOHHeNS WK KaHaja, M;
tq — cpelHeJeTHAS TeMIepaTypa HapyxcHoro so3ayxa, °C;
Ty — NPOJOJIKUTENBHOCTD TEPHOAA TOJa € IMOJOXKHTEbION cpeale-
CYTOYHOH TeMIlepaTypof, u.

12.27. Pacxon Bosnyxa Ha BeHTW/JIHpOBAllHe B pacuere
Ha | M TouHess WiaM Kanajaa B JerHuii nepuon Gy , xr/u,
cleayer onpenetdTb 10 Gopmyde
qUH.

(l‘np‘—'tn) Knp‘f'(toﬁ"‘fn) Koﬁ— T
Jl

G, = ’ 31
7 0,3Cy 1ty @D

Wl\\b

rae Cz — remnoemMkocTh Bo3ayxa, kI x/(kr-°C);
inp — TeMmnepaTypa TemJOHOCHTeNs1 B mnpsamoll Tpyfe Tenjomnposo-
na, °C,
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tos — TEMNEpaTypa TennoHocHTens B obpaTHOow TPyOe TEMNONPOBU-
na, °C,
U— BHY1pelLlll [IepUMeTp TOHHEJA HIH hiHana
Kosd¢uuiient temuonepenaun K onpenensercs no ¢op-
MyJaM [js npsaMoH TpyO6H

Koy == ; (32)
e L tmp Sy 1
2 70 by fup 2may (rup + 8y)
ans obpatHon TpyOWI
1
= , 33
Kos L Tt o . I (33)
1
21 hy o6 2 7 0y (ro6 + O4)
TO€ fap W rog — HAPYXKHBIE PAJMycul npsmou u ofpaTHoll Tpyb 1enso-
nponoja, M,

Un — KOO(PHHUUHKEHT TEMN00TAAYH OT MOBEP\HOCTH TenJou3o-
JISTLH T prﬁ TENJIONPOBOAA Kk BO3AYy\Yy B TOHHE/E IHJH
xanane, Br/(m2-°C)

Ecnin B ToHHese uan xaHane KpoMme TeIJIONPOBOAA Yh-
JafHBaIOTCA ApyTiie TpyGonposoanl (BOAONPOBOA, KadaaH-
3alysg ¥ Np ), TO PacXOl BO3AYyXa Ha BEHTWIHPOBAHIE Of-
pelensieTcs TONBLKO HCXOLSl M3 TelIONOTeph TEIIONPOBOAA

12.28. Cpennas TeMmmnepaTypa BO3/yXa B TOHHEJE AU
KaHaje 3a INepHOJ roia C OTPULATEJbHOH TeMmepaTypoH
BO3AyXa ompeiensercd no ¢Qopmyse

Jbig

R AnTs

(34)

rae [ — onpenensiercs no gopmyae (29),
T, — NPONOIKUTENLHOCTL TIepHOAA FOAA ¢ OTPHUATENIBHOR CpeaHe-
MECSIUHOM TeMIepaTypoH BO3AyXa (3MMHHM NepHon), Y
12.29. Pacxon BO3AyXa Ha BEHTHJIHDPOBAHHE B pacuere
Ha | M B TOHHeJ€ MJH KallaJe B 3HMHHH mepHOX s, wr/4,
chenyeT OmnpeleNATh mo Gopmydie
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e (35)
Rz 3 Ty
TAe Ts — CPENHE3NMLIsisl 1eMIepaTypa napy sHolo Bo3nyxa, °C;
he  He
= 0T g 05, 36
Re n, + A l (36)



ho — paccTosiHIIE OT NOBEPXHOCTI 3€MJIII 0 Bepxa Ka-
Hana, M.

12.30. Toamnxy Tensousoasiniil Tpyd6 B TOHHEN e UJN
KaHane &, HAAJeXUT ONpefeadTh NPeABapHTeNbHO IO Be-
JI4IIHe TONYCTIMBIX CPENHEroJ0BLIX TemIonoTeph no ¢op-
MyJsie

(Qn),nfT \
q
8,=r\e °F ﬁl), (37)

rae fyp-— Temneparypa Tennopocute.s B Tpybe, °C;
fcp — JONYCTHMAs CPelHEeronoBas BEJHUHNA TenionoTepb, Br/m.

12.31. Tlepenan TeMmnepatypn TemsiosHocnrtenst Af B ca-
MBI XOJIOAHBIH MecCfl caelyeT paccyuthlBaTe NO dopmyne

At=(ty—1, )1 —e®). (38)

12,32, Ecoqn nepenan TeMmmnepaTypbl  TENJNOHOCHTeNAs B
Tpybax B caMbill XOJMOZHBIT MecsL OKaxeTcss OoJbuie JOMY-
CTIIMOTO, TO OKOHYATEeNbHAS TONUIMHA TEeIJIOH30JANIIH onpe-
JensieTcs no opmyse

by =1 (e —1), (39)
21 Ay !

At
céin{l————
th—1,

12.33. Tennogoil pacuer BBOAOB B 34alilisl, MPHHATHIX K
npokJaagKke B TOHHeJe IJIH KaHaJe, NPON3BOAHTCA Tak e,
Kak 1 J/Js MaricTpaJbHBIX TOHHesell Il KaHaJoB.

12.34. Pasmeprnl 30HB OTTaliBaHHs TPYHTOB BOKPYT TOH-
Hesell HAUW KaHAJOB ONpefeJsioTcss A8 NONOXKHTEeNbHOI
cpefHell rofoBOIl TeMmIepaTyphl BO3ZYyXa B KaHaje.

12.35. IlpenenbHasi ray0uHA OTTAlBaHHAA TPYHTOB MOJ
TOHHEJSIMH HJIH KaHaJaMU onpeaensieTcss no ¢opMyJe

rne @ =

hp= (§n—m—1)r. (40)
npeﬂ,BaleTeﬂbUO BbIUHCAACTCHA 3HAUEHHE B:
M o
i 41
p At (41)

B pacueTax NpHHIMAaeTcd 3IKBHBAJICHTHOEC 3HaueHle pa-
AHyca TOHHeJIS W/H KaHaJa, BbIYHCIsieMoe mo dopMy.Te
v (42)
ry = —,
an

hl



rie U — BHyTpeHHHI{ nepuMmeTp TOHHENA MM KaHaja; 3HaucHWe /M Bhl-
UpCAAeTCA no dopmy.ie
h
m=—-—, (43)
Iy
IMo sHauenusim B u m mo Homorpamme (puc. 39) Haxo-
JHTCA 3HayeHue KoadouuieHra En.
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Puc. 39. Homorpamma nas onpenenenus kosboduuuenta Eq

12.36. Lny6uua oTTauBauus rpyHTa NOJ TOHHENEM HJH
KaHa/loM = 3a BpeMs T C/Ie[lyeT onpefensiTb o popmyse Aas
3Hauenni B=<<0,1

h-l::"(go—m—l)’- (44)

Kos¢guunenr & naxogurcs mo Homorpammam puc. 40

no 3HaveHuAM B, m u mapamerpy J, BHIUMCASIEMOMY TIO
dbopmMyne

(45)

[ny6una oTTaumBanus mag NIPOMEeXKYTOUHBIX 3HAUeHWH P
H m Oonpefensercs MO HHTepHOSLHH.

I
Myﬂep}1(403}.1aquHHX p=>0,1 pacuer nponssoputcs no ¢op-
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Puc, 40. Homorpam- £,
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12.37. IlpemenbHoe OTTaWBaHHe TIPYyHTA [y B rOpuU3OH-
TaJbHOM Hampas/JeHuH (oT ocu Tpy6omposoja) mpu f>>0,1
Ha[JeXUT ONpefesiTh N0 GopMyse

In=0,58r, (46)
rae &y — xosdduuienT, onpelensemplit o Homorpamme puc. 39 no 3ua-

vennam P no dpopmyse (41) npn me==-.
3
12.38. OtrauBaHue rpynta B rOPH3OHTAJIBLHOM HampasJe-

Huu I npu B<C0,1 3a BpeMs T caeqyer onpejeisiTb MO
¢dopmye

I, =057, (47)
rie o — ko3P PNuUNeHT, onpenenseMblit 10 Homorpamme puc. 41 no 3na-

yenusim B popmyaa (41), m=-= n J popmyna (45).
£l



Puc. 41. Homorpam-
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Iasi suavenuit $>>0,1 pacuer mnpoussopurcs mno Gopmy-
Jae (46).

12.39. IIpn 3anauHHO# riy6uHe OTTaWBAHHUA TPYHTA TOX
CepefMHON TOHHeNA WIH KaHana f{; CpeIHerofoBywo HAOMY-
CTHMYIO TEMIEPATypy BO3AyXa B TOHHeNe WIH KaHale fyon

B 3aBHCHMOCTH OT 3HaueHHs

Ay by
ﬁ 7"1‘ tnon (48)
HalIeXHT onpegensith no dopMmy’aam:
npu fB<0,1
4Jqr?
tpon = 7;1— ! (49)
TpH B>10,1
M o
fron =" 5" (50)
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IlpenBapuTe/bHO CJelyeT 3axaBaTbCsl NPUOIHKEHHBIM
3HayeHHeM CpeIHeroJOoBOH HONYCTHMOH TeMrnepaTyphl BO3-
IyXa B TOHHeJEe WJIH KaHaue idzonp H ONpenensTh 3HaueHue P
no gopmysae (48), nocje uero onpelesiTh 3HaUCHHE M TO
dopmyne (43) u 3HaueHHe Eq, paBHoOe:

Bo= 2 1. (51)

LEY

Ilpu p=<0,1 no sHaueHusM Ey, B ¥ /m N0 HOMOrpaMme
puc. 40 Haxonurcs 3HaveHue J. Ilo dopmysae (49) Bbiyu-
CASETCS 3HAYECHUE fgop. B CJAyYae PacXOXIeHHs NpefBapu-
TENbHO 3aJaHHOr0 3HAYEHHS fron H BHIYHC/JIEHHOrO 1O Gop-
Mysne (49) Gosee uem Ha 5° pacyeT NMOBTOPSIETCA.

ITpu B>0,1 no 3HaueHUIM Ey="%; U m MO HOMOrpamme
puc. 39 Haxonutcs 3HaueHue B. TIpH pacxoxpeHuM npenBa-
PHTEJBHO 3afaHHOrO 3HAYeHUS fpon U BHUHCIEHHOrO Mo
dopmyne (50) Gosee yem Iia 2° pacueT NMOBTOPSETCA.

12.40. Ilpy samaHHOH BeJWYHHE OTTAWBAHUA TPYHTaA OT
OCH TOHHENsl WJIH KaHaja B POPH30HTAJbHOM HalpaBJIeHUH
L; onpejeseHne NOMYCTHMON CPENHETOLOBON TeMmepaTyphl
BO3JyXa B KaHalle Iyon CAeAyeT IPOU3BOAHTH Crloco6oM, aHa-
JIOTHYHBIM H3J0XeHHOMY B 1. 12.39.

ITo 3amaHHOMY OTTaHBaHHIO T'PYHTa B CTOPOHY OT TOH-
Hesls WIH KaHana L, HaXomuTesi 3HaueHHe @ IO ¢opMmyJse

b 52

(P - s > ( )

nocze 4yero 3afaercsi nNpHOJHIKEHHOE 3HAYEHHE fyom U TIO
bopmyne (48) Buiuncasercs sHaueHue P.

ITpu B<<0,1 mo 3HaueHHsM ¢, B ¥ M NO HOMOTpaMMe
puc. 41 maxopurcs suavenue / u no c¢opmyne (49) Bu-
YHCIAETCA 3HAYEHHE Iyon.

Tlpu pacxoneHHH 3HaueHHl fyon (NPELBapUTEJHHO 3a-
LaHHOTO H TIOJYYEHHOro pacueToMm) Gosee yeMm Ha 5° pacueT
NIOBTOPAETCA NMPH TOJYYEHHOM PACYETOM 3HAUCHUH lyop.

L.
ITpu $>>0,1 BrivHCAsIETCSH tn=== (53) u 1o 3HaueHHIO
3

Er ¥ m no HoMorpamMme puc. 39 HAXOMUTCA 3HAUEHHe B, no
KoTopoMy no ¢opmyse (50) onpenensieTcd 3HayeHHe fpop.
Mop3emubie BOJONPOBOALI

12.41. TemnepaTypy BOmB B KOHUe fx H B Hayane lg
PACYETHOrO yyacTKa TpyOOmpoBOoAa (CeTH HJIH BOXOBOAA),
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€CJIM He YYUTBIBAETCA HarpeB 3a CUeT TPEHUS BOABI O CTEHKH
TpyGONpoBoAa, ClefYyeT ONpeAendTb Mo GopMyaam:

My Mo\ —o,
o= 2 tot (zﬂ— . tr)e ; (54)
by s
tﬁ=;“:~tr+(tx—ﬁtr)e‘”; (55)
vK1

rae v — Ko3h@puuHeHT, 3aBUCALLMH OT CTEleHH 3anoJiHeHHd TPyGOnpoBoO-
Ja (fas HanopHHIX Tpy6onpoBomOB v=1); 41A CAMOTEYHHIX
Tpy6onpoBoAOB, pabOTAIOIHX HEMOJIHLIM CedeHHeM, Onpe/ienner-
¢ no rtabua. 2;

K —xoadpduunenr Tenaonepesaur, Brt/(m-°C), onpejenseMbiii mo

dhopMynam:
a5 TpyOonpoBOfOB 0e3 TeNIOH30JSAUHH
M
= — 57
R, (57)
rae Ro—onpeﬁenﬂercn no rpaduky puc. 42 B 3aBHCHMOCTH OT OTHOLUe-
HHSL =~
r

051 TPYyOONpPOBOROB C TEIJIOH3OJSIIHEH

1

K= ———F: (58)

Ru'f‘ERo

rAe Ry — TepMHYeCKOe CONDOTHBJGHHE TENJIOU30JALYH TPYGOmpoBoLa,
-
M-°C/Br.

Ta6auua 2

3HavyeHHe Ko3bdullueHTa ¥ B 3aBHCUMOCTH OT MATepHa/la H CTeleHH
3aMOJHEHHSl KaHaJKW3aUHOHHOH Tpy6Hl, Y%
TeMmnepa-
"'yfg‘ [ cTanb, YyryH GeToH, Kene3o6eTOH
10 30 100 10 30 100
0 0,8 0,95 1 0,7 0,8 1
—2 0,75 0,85 1 0,65 0,75 l
—4 0,7 0,8 1 0,6 0,7 1
—6 0,66 0,77 1 0,55 0,66 1

12.42, Tlpu nojorpese TpyGoNpOBOAA 3JAeKTPUYECKUM
KabeseM, yJOXKeNbM BLOJL TPYOONpPOBOLA, HE peKOMEeHy-
eTcsi NOJHOCTbIO cpabaTbiBaTh Taaylo 300y TPYHTa, OKpYy-
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Kamwliero Tpy6onpoBos, Kaxe BO BpeMs aBapuil. 3a MHHH-
MasipHYIO TOJIMHY CJIOSL TPYHTA CBEPXY TPYOB! MpHUHUMAeT-
csl CJIOH, paBHBIH IO BeJHYHHE pajuycy Tpy6onposojia
(puc. 43).
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Puc. 42. HomorpaMMa pxas OUpEAENeHHs BCIOMOTATENbHON — BEJHYHHBL
Ro

12.43. Temneparypy BOAH B TpyGonposoge, °C, Heo6xo-
I¥MYIo Ui 00pa3oBaHHA HaJ BepxHelt ofpasyiomied TpyOt
TajJuKa TOJIUUHOH ry, HANJEXKHUT ONpelesasTb No (GopmyJe

ly=—1{p

+ e, (59)

rie dx — HapyXHblil uamerp TpyGonposona, M.
12.44. YpapueHHEe HYJEBOH H30TePMbl BOKPYr HEH30JIH-
pOBaHHOrO TPyGONpPOBOAA BHIPAXKAETCH 3aBUCHMOCTBIO

2 2
= ‘/x +@+h? (60)
A+ (y—h)
rae Q — rtennoBhie NOTepH TPYGONDOBOJAA NMPU NMON3CMHOA NpPOKAAanxe,

Bt/M™;
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Ar — npuBedeHHbIT KOG} UIHEHT  TEeNJONpPOBOAHOCTH  IPYHTa,
Br/(m-°C);

. (h—y1) Ae + 41 Mg
h ,
FA€ Y| — PaccTOsHHE OT MOBEPAHOCTH 3€MJIH 10 BepXa TajaHKa, M, pHc. 43;
X, Y — KOOPJHHATLI HY/EBOH H30TEPMbI.

e (61)

g 7
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S
Y
T
3
=
L I ) /3
= < ~ Puc. 43. Cxema s pacuera
Y [N TaJuKa BOKPYr Tpy6onposoaa
Y Y .x E_'b 1 — 110BEPXHOCTb TPYHTA; 2 — TPY-
~ \/ (& 6onpoBoA, 34—_H¥:§giﬂ H30TepMa;
1 \Y, |
3 -
A 2 K
S &
4
>\7’ 7 <
¥
IMpr x=0, y1=h—dx
2h—dy
— = —_.
Ty In x4 (62)

12.45. Tensosele motepu TpyGonpoBoma, Mas Caydas
x=0; y;=h—dy pasue, Bt/m,
— 27 Ap
 2h—dy '
dy

Q= (63)

1

12.46. TenyonpOX3BOLHTEIbHOCTL CHCTEMBl MOMYTHOTO
snektponoforpesa Tryx, BT, HAL/JEXUT ONpPEREATL MCXOAS
H3 pacyeTHOro JeduiluTa Tenjaa € YYETOM HENnpOU3BOIH-
TEJAbHBIX 3aTpaT, a NpH JABH)KEHHH BOAbLI TAKXKe C Y4eTOM
YB&JIHUEHHS TeIJIOCOAEPKaHlA BOLBI:

To o= QK Ka, (64)
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rae K| — kosdduument, YuMTHBAOWUA HENPOM3BOAUTENBIbE 3aTPATH
TellJla, BBIAEJISIEMOTO I'pelolliuM KabeseMm;

Ky — ko3¢pduuuent, yuHTHIBAOWHA OTKJOHeHHe (aKTHUeCKH\ Ten-
JIOBHIX IIOTepb OT pacyeTHBIX 34 CUeT HU3MEHEHUA MeEeP3JOTHO-
TPYHTOBBIX YCJOBHII MO Tpacce, OTMETOK 3aJOXKeHHA Tpybo-
NpoBO/a, HepaBHOMEDHOCTH YNJOTHEHHs IPyHTa IpH 06parHOH
3achIliKe,

JJis HeckasbHBIX TPYHTOB CJAeyeT NpHHUMaTh: K;=1, 2;

Ko=1,1.

12.47. Heo6xonuMy0 MEHHMAJbHYIO TEMIEPATYpPy Tpero-

uero Kabesas cjeayer ONpeessith Mo Gopmyle

Trx
T dy oy

Lx=1t+ , (65)

rie dy — AHAMETp DJEKTPHUECKOro KabeJs, M;
g — Ko3bh®hHulMenT Temsonepeaaun kabenss B OKPYKalOHIyio Cpeay,
Br/(M%.°C),
12.48. Tlpu 3ajaHHOM HaNpsXKEHWH cHAY ToKa J HajJe-
KHT onpejensaTs 1o Qpopmyse

T. Ly

J=— (66)

14

Tle U — HampsiKeHHe, 10JaBaeMoe Ha rpelomnii kabenb, B;
Ly — niuna kabens, M.

12,49, TpeGyemoe compoTHBJeHUe rpeomiero kabess
Rrx, OM/KM, cienyer ompenensitb no ¢opmyJe
T, , 1000

‘I2[1+ﬂa(trl{—20)]

rae o — TeMIepaTypHBIE KO3()(HLUMEHT 5/eKTPHIECKOrO0 CONMPOTHBJEHHS
rpeloulero Kabenas

12.50. Pacyetom cielyer onpefeasiTb r1yO6HHY OTTauBa-
HHSl TPYHTA NOJ BOAOBOAAMY H pas3BOJSIIHMH CETAMH IO
dopmysam (40), (41), (44), (45) u orrauBaHHe TrpyHTa B
rODH30HTAJLHOM HamNpaBJeHHH OT ocu Tpybompomoma Mo
dopmynam (46), (47).

12.51. KaHnanuszanuoHHble KOJJIEKTOPBI M KaHAJH3aUHOH-
Hble BBIYCKH M3 3[JaHHH pacCUHTHIBAIOTCH TaK Ke, Kak
BOJOBOJBI, Pa3BOASLINE CETH W BBOABl CHCTEMbI BOJOCHAG-
JKEHHA.

Rix=
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HPHJIIOKEHHE 1

OCHOBHBIE OBO3HAYEHHAA U ONPENEJIEHHUS, NMPHUHATHIE
B TEINIOTEXHHUYECKHMX PACYETAX

r — BHYTDEHHHR panuyc TpyGsi, M;
ra — HAapYXHHH paiuyc TpyOHl, M;
h —rnybuHa 3anoeHHs TPy6bl (OT MOBEPXHOCTH TPYHTa RO ee
ocH), M;
I — ponHa pacyeTHOro yuactika Tpybonposoja, M;
Hy — raybuna otrauBaHHs TPyHTa, M;
Hy — rny6una npoMep3anus rpyHTa, M;
He¢ — ToNIMHA CHEXKHOrO NMOKpOBa, M;
ru — paaunyc Tpy6n c usoasuyei, M;
Ba — ToOJIMHA TEMJIOH30JALNH, M;
S—-TOJII.IJ.PIH& C04 TPYHTa, TQPMH‘-IE»CKOE COnNpoOTHBNIEHHE KOTOpOTro
PABHO TEPMHUYECKOMY CONPOTHBJICHHIO H3OJAUNH, CHera M T. IL;
NpH HaNHYHH OJHOBPEMEHHO CHera H TENJOU30JIALHM TOJIIHHA
€109 rpyHTa S onpefenserca no ¢opmyae

He \ 8
sﬂx.,(%.“"), (68)

Ar — KO3 HIEHT TENAONPOBOAIIOCTH TPyliTa B TAJIOM COCTOSIHHH,
B1/(m-°C), onpepensemslit no tabu. 4;
Ay — KOI(QHIUKEHT TEmIONPOBOAHOCTH TPYHTA B MEp2JIOM COCTOA-
nun, Br/(M-°C), onpenensembiit mo Taba. 4;
Ao — Koadunuent temnonpoBopHocTH cHera, Br/(M-°C), onpenens-
emblfl o Tada. 3;
A — KO3 (ULUKEHT TEeNJONPOBOAHOCTH Ternonsonaund, B1/(M-°C);
Ro — BCTIOMOraTesnbHas BeJAUYHHA JJIS1 BBIYUCIEHHA TEPMHUYECKOro €O-
NPOTHBJeHHS TPYOH, YIOMEHHOH B TPYHT, onpelesseMas No
HOMOrpaMMe pHC. 42;
Ry — TepMHYecKOe CONPOTUBIECHHE KONBUEBOM TENJOH30JAIRA TPY-
6onpoBojga, M-°C/BT;
U — CKOPOCTb JIBHXKEHIIsl BO3yXa, M/c;
Us — CKOPOCTb ABUKEHHS BOALL, M/C;
Cr — ko3t puunent Tensoemkoctn Tazoro rpyHra, kIxA(m3-°C), on-
penensiemMblil o tab.a. 4;
Cy — K03 UUNEHT TemIoeMKOCTH MepaJoro rpyHra, kJDxk/(m3-°C),
onpenensieMblit no taba, 4;
t — reMnepartypa xHAKoCTH, °C;
ty — TeMmepaTypa KHAKOCTH B Hauaje pPacyeTHOro ydactka Tpy6o-
nposoia, °C;
tx — TeMicpaTypa KHUIKOCTH B KOHIE PaCueTHOro ydactka Tpy6o-
nposona, °C;
ty — TeMneparypa Bo3nyxa, °C;
t, — pacueTHasl TemIepaTypa TPYHTA Ha TAyOHHe 3aJ0XEHHSI TDPY-
6onposona, °C;
t, — cpenHerofoBas Temueparypa rpysra, °C;
g — TeIJIOT2 3aMEep3aHMsl BOJABl HWJH TasiHHs Jbfa B 1 M3 rpyHra,
kIx/M3%, paBHas:
We — Wy
g =1p (Wc— W) Yc =P Yo w1’ (69)
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3nauenue KoaddunHeHTa A,

Ta6auma 3

HaceneHHble NYHKTHI 7\'0 Hacenenuble myHKTBI ?"c
CKOBOPOJHHO 0,20 | dxyrck 0,15
Hrapka 0,26 | Auaneips 0,32
BopxyTa 0,29 | Tuxcu 0,32

Ta6auna 4

Koatduuuent rensonpososHoctu rpynra, Br/(m-°C)

7 = | O6beMHan Ten-
% | oo Meckn Cynecu Cyranukn — JIOEMKOCTb,
,%? SE =t FJIHHBI Thx/(M3-°C)
2. |88d.p
=2 3
: > 12 g N I A | Ay W N S A
o g Om&d
R 3 4 5 6 7 8 9 10
{2 ] 0,05 [046]060 — | — | — | — 1197|1092
U5 | 010 |0,72)0,92 10,44 | 0,52 | — | — |1344 | 1134
1's | 005 [0667080 | — | — } — | — |1386 1260
1’4 | 010 {1,001 f1,250,60}0,80 |0,51|0,79 | 1554 | 1323
1’4 | 015 | 1,16 [ 1,45 0,82 | 1,020,65 | 0,97 | 1722 | 1386
1’4 102 | — | — |0,97|1,22]0,75] 1,09 | 1890 | 1449
1’4 |02 | — | — [1,07]1,35]0,83|1,16 | 2058 | 1512
16 | 0,06 0,8781,06f — § — | — | — |159% | 1428
16 | 0,10 [1,22) 1,57  — — — — | 1806 | 1512
1’6 | 0,15 | 1,45 |1,86| 1,08 |1,2810,83 | 1,14 | 1974 | 1554
1’6 | 0,20 | 1,58 2,01 |1,22|1,50|1,02|1,30| 2184 | 1659
1’6 | 0095 | 1,64 | 2,11 (1,35 | 1,67 | 1,11 | 1,44 | 2373 | 1722
1’6 | 0030 | — [2.24|1,39|1,80)1,16 | 1,51 | 2562 | 1806
16103 | — | — |1,61]1,911,22]|1,57 2730 | 1869
1’6 1 040 | — | — | — [2,00]1,28]1,64 2940 | 1953
1’6 | 0,60 | — | — | — | — | — |L,74] — 12100
1’8 | 0,10 | 1,51 | 1,86 — — — — | 2016 | 1680
1’8 | 0015 {1,8012,20| 1,381 1,52|1,16 1,43 | 2226 | 1764
i's | 0/20 | 1,91 2,44 |1,55|1,76 | 1,30 | 1,60 | 2436 | 1848
1'e | 0,25 |2,03|2,59|1,66|1,97 1,44 |1,77 | 2688 | 1932
1's | 0,30 | — [2,69|1,72 2,11 | 1,48 | 1,87 | 2898 | 2016
1’8 | 0035 | — | — |1,75| 2,24 | 1,54 | 1,93 | 3108 | 2100
1'g | 040 | — | — | — |2,32|1,62|2,00| 3339|2184
181060 | — | — | — | — | — 209} — 2352
2’0 | 0015 | 2,04 1255]1,62|1,74| — | — |2478 | 1974
2’0 | 0,20 | 2,32 (2,81 |1,81]2,03|1,44| — | 2478 | 2058
2’0 | 0025 |2,62|3,16|2,01|2,24|1,57|1,91 | 2961 | 2142
o'0 | 030 | — | — 2,092,441 1,67 |2,03]| 3234 2226
200103 | — 1 — | — | — | 1,77 2,16 | 3444 | 2331
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Q — TensioBble moTepH, B1/M;
p — yZeabHast Tema0Ta [JaBJACHHA JMb/la HJIH 38MeP3aHHA BOAH,
KIK/kr (336 Ik /Kr);
Yo — OBBEMHBI BEC CKeJleTa MEp3Joro rpyHra, Kre/m¥,
Yo — 06beMHBI! BEC Mep3J/ioro rpyHTa, Kre/m3;
We — CyMMapHasi Becopas BJAXKHOCTb TPYHTA B JOJAX €AHHHLE,
Wn — BeCOBOe COAepKaHHe He3aMepsiueH BOAB B JAOJIAX EXHHUID,
onpenenseTcs no gopmyJae

wy = Ky Wp, (70)

Ku — Kos(hduunent, npuyuMaeMeii 1o Taba. 5 B 3aBHCUMOCTH OT
BHA2 TPYHTA, YHCJA MJIACTHYHOCTH Wx H TEMIlepaTyphl MepaJio-
TO IpyHTa;

Wp — BJAXKHOCTb Ha TPaHMulle packaThIBAHHS, NOJH €AHHULb;

C — yienbHas Tema0eMKocTh TemaoHocutens, KIx/(kr-°C);

G — BeCOBO# pacXoll TENJIOHOCHTes, KI/Y;

v — xo3D(pHUMEHT, 3aBHCAWMH OT CTENeHH 3aNOJHeHHs Tpy6o-

NpPOBOAA;

T — BpeMs, 4.

B pacyerax He0OXOAMMO IMPHBECTH B COOTBETCTBHE €JAMHHUBI H3Me-
peHus BCeX BENHUHH, BXOASILIUX B (POpPMYJEI, AJA YEro eAHHHUBl H3Mepe-
Husa obvemuoit TemnoemxocTy Cr, Cu, yaensHol Temnoemkoctd C, yrenb-
HOHA TEemJOTH NJABJEHMs JbJA P, TENJOTH TasHud Jpia B | M3 rpyHTta
g HOoMKHB GblTh NepeBefeHbl cooTBercTBeHHo B Br-up(M*-°C), Br-y/
[ (kr:°C), Br-u/kr, Br-u/M3, uro mocTHraeTcs AesieHHeM HX Ha 3,6.

TaGanuna 5
3HaveHue Ky

Temnepatypa rpysros, °C
Ipyrt Yucno naacTHYHOCTH munyc | muuyc MEHYC | MHHYC
0.3 0,5 1 2

[Teckn wa<< ] 0 0 0 0

Cynecu l<wn<<?2 0 0 0 0
Qw7 06] 0,5 0,4 0,35
Cyrausxu T<wa<13 0,7 | 0,65 0,6 0,50
13<wn<<17 1 0,75 | 0,65 | 0,55
T HHbI wa< 17 1 0,95 | 0,9 |0,65

ITPHJIOXXEHHE 2

NMPHUMEPDBI TENJIOTEXHHYECKHX PACYETOB

Npumep 1. Onpenesntb cpefHerofoOBYIO TeMneparypy CPYHTa, ray-
6uHY Ce30HHOTO OTTauBamua Hr W pacueTHyl0 TeMnepaTtypy TpyHTa fp
B palione HMrapku nas yyactka 3a npefesamu 3actpoiikud. [nyGuHa 3a-
noxeHus TpyGonpososa fi=1,5 M. TpyHT — Cyr/HHOK cyMMapHO#l BJaXK-
HocTblo we=0,3, npeaesoM packaTbiBaHusi wp==0,15, uyHcioM mnnacTuu-
HOCTH wn=38, ¢ o6bveMHbIM BecoM Yo== 1600 krc/m®. CpeaHerogosas
TeMmepaTypa rpysta MuHyc 2°C,
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Cornacio nanueM raassl CHull mo cTpoHTeNbHOM KAHMATOJIOTHH H
reopusHKe OCHOBHble KiIHMaTHYeCKHe MoKaszaTenu A JAaHHOro paiioHa
cielylolLHe:

NPOQIKHTENBHOCTD IUMHErO Nepuona Ts== 240 AH.=15760 u;

NPOAOJIKHTENBHOCTD JI€THErO TepHoaa Ta =125 1n.=23000 y;

CyMMa OTpHLATEJbHEIX IPajyco-yacOB TeMNepaTyphl Bo3ayxa ;=
=—(28,6.720+25,6-720+ 20,0-720+411,7-720+4 2,6- 720+ 6,7 - 720+
+6,7-720+ 21,2-7204-27,2.720) = — 103390°C/q;

CyMMa TIOJIOXKWUTEJbHEX PPAfyCO-4ACOB TeMIePATYPL BO3AYXA

Q= (7,7-720 + 14,8-720 4 11,6-720 - 4,7-720) = 27940°C/x;
CpeJHe3HMHSS TeMrepaTypa Bo3Ayxa

Q, 103390
fg=— — = — = —18°C;
s Ty 5760
CpefiHesIeTHSIA TeMIlepaTypa Bo3jgyxa
Q 27940
L= = =9 3°C;
Tn 3000

CPeJHE3UMHSAS TOJIHHA CHEXHOro nokposa H¢=9045 M (mo nan-
HBIM MECTHOH METEOCTaHUHM).
3HaueHHs TennO(PH3HYECKHX XAPAKTEPUCTHK TPYHTA ONpelensioTcs

o Tabn, 4 Tlpn we = 0,3 u yo==1600 xrc/m® nonyuaem:
Ar=1,16Br/(M-°C); Ay =1,51Br/(M-°C);
Cp == 2562 kIIk/(M*-°C); Cy == 1806 kI /(m3-°C).
Kosdduunenr rtenmonposofnocT cHera Ae==0,26 Br/(M-°C) (no
Taba. 3).

[lpuBoanM eAMHHUB H3MepeHHs1 BegHyHg Crp, Cw B COOTBETCTBHH
¢ eJHHHUAMH H3MepeHHA APYTHX BeJHYHH, BXOAAMHX B GOPMYJILI:

2562
= 36 =712 Br.u/(M3.°C);
1806
M 3 5 = 502 Br-u/ (M. °C).
3afaBasch 3HAYCHHEM CpeAHEroAOBON TeMnepaTypH TpyHTa B AaH-
HOM paftore fp=—2°C, mo ¢opmyne (70) onpefensieTcsi pacyeTHoe KO-

JIHYECTBO HesaMepauleii BOAM B IpyHTe wr==0,50.0,15=0,075. Benuuuna
YAe/BHOI TENJOTH TasfHHA JbJa B IPYHTE ¢ BLIYHCIseTca MO GopmyJe
(69):
0,30 — 0,075
0,30 1
[To dopmynam (68) u (12) ompenpensiorcs 3HAYEHHA IapamMerpoB
¢ H W

g = 93-1600 = 25754 Br-u/m3.

ﬁ04—-_ 61 Mm;
5 0.26 2,61 m;

¢ = 2,61 V 502 _ 47 5,
p=15 ]/1502 = 97,3.
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PacyeTHas TemmepaTypa rpyHTa fr ompeftensercst no dopmyne (11).

Haxonsites xospdpunuentns A==1,9-10-* (mo iomorpaMme pmuc. 33
npu 1,=>5760) u B==0,28 (no Homorpamme puc. 34 npu (=475 Hn
w=27,3). INoxcrasans sTu 3HaueHus noadduuuerros A u B B dopmy-
ay (11), noayuaem

fp=—2—103390-1,9-107* .0,28 = — 7,5°C.
Tay6una ce3onHOro OTTaHBAHHA rPyHTa PacCUHThIBaeTcs Mo ¢opmy-
ne (14). IlpepBapurensuo no dopmyanam (15), (16) BbUHCHAIOTCA 3HA-

yeHns &, T;, ¢1 M 3Hayenre Kommaekca ReYiuCu
41=1,4-9,342,4=3,7°C;
7, = 1,15-3000 - 360 = 3800 u;
g1 = 25754 4 0,5.712.9,3 == 29065 Br-u/m3;
0,45
0,26

’

RoV MyCu = }/1,51.502 — 47,6.

[To suauennio RcYAuCyn=47,6 no rpaduxy (cm. puc. 35) ompenensi-
ercs kKosdpduunent 1 =0,47 u xosdpdunuent Ko==0,75 (npu {,=-—2,0°C).
[To sHaueHnsiM Ko==0,75 u 13=8 mec no Homorpamme (cM. pHC. 35)
Haxonurcst koadduuuent Ky=5,.

[To popmy.e (17) Beruucasiercss BeJnuuHa Qu.

5 N
Qu=——5"(—18)8:0,47.5,5 V1,51.502 = 8530 Br-u/m2.

Hckomas ray6uHa ce30HHOrO IpOTaHBAHHA rPyHTa Hy BHUHC/IAETCA
no ¢opmyne (14)

. 1/2»1,16-3,7-3800 8530 * 8530 ..
T 29065 +(29065' 29065

Ipumep 2. Onpenenurb TeMnepaTypy BOJB B HadaJje HAINlOPHOIO BO-
LOBOZa, ecnH oOpasoBaHue JeAAHOH KOpkd B Tpybe He jAomyckaercs.
Paauyc cranbHo#i Tpy6n BoOmoBoaa r=90,25 M. Hauea BojoBojga [=
=20 000 M. Pacxon soget G=1000000 xr/u. Tensousonsuus Tpyonl —
CTEeKJISTHHBIH BOAMOK TOJHHOH Ox==0,1 M; k03 }HUHEHT ero TenoNnpo-
BoaHocTH Ap=0,03 Bt/(M-°C). MuuHMasnpHan cpeJHECYTOYHAS TeMmepa-
Typa Bo3nyxa fs=--50°C. Cxopoctb Berpa v=0,6 mM/c. CxopocTh BoAHI
npu 3ajaHHOM pacxoge vs==1,5 M/c.

Ilo ¢opmyne (22) onpenensieM 3HaYeHHe

1,508
ap = 1415 -&0—,25;0'2— = 2227 Br/(M2.°C).
[To popmyne (20) BeiuuciasieTcs 3HadeHHE
Ry = l = 0,00028 m-°C/Br.

2-3,14.2227-0,25

Io dopmyne (23) onpemensiercs sHaueHue
0,6%8

2(0,2540,1)%2

ag = 37 = 26,0 Br/(M2-°C).
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3uavenne Ry BHuMcasiercsa no dpopmyne (21):

1 1 0,25+ 0,1
Ry = + n =
2-3,14(0,256 4 0,1) 26,0 2.3,14.0,03 0,25
= 1,80 mM.°C/Br.
Mo dopmyane (19) onpenensiercs BenHyuHa Ko3hdunuenta
20000

Pz =0,011.

= 1,16-1000000 (0,00028 + 1,80)

Temneparypa BoAb B HauaJie BOJOBONA JloJikiia OLITL He MeHee
paccuntantoil no Gpopmyae (18):

0,00028\ 0,011
by = [l-—-(l +-W)e ] {(—50) ~ 0,5°C.

Ipumep 3. Onpenenntb pacxon Bo3Ay’sa, 1e0O\OAUMBII /I BEHTH-
JIHPOBAaHHS KaHaja NpH COXPAHEHHH TPYHTOB OCHOBaHHSI B Mep3joM CO-
CTOSIHHY,

B Kese306eTOHHOM KaHaJjie ¢ BHYTPeHHHM ceueHueMm 11 M mpoJo-
JKeHbl npsiMasi H 06paTHas TPYOH TENJIONPOBORA PANHYCAMH Fpp==lo6==
=0,15 M. Tpy6bnl H30MMpOBaHHE ILJIAKOBATOH CJI0eM Oy np=0,07 M u
81 06=0,05 M. Tommuua cresxd xagana 0,1 M. T'nybuna 3asoxenus no
Bepxa kanasa 0,5 m Temneparypa TemoHocATens fnp=90°C u fos=
=T70°C, Pacxon rtensorocuteas G=100000 xr/4, ero TENAOEMKOCTb
C=4,2 xx/(xr-°C), Tennoemxoctsp Bo3pyxa Cp==1,008 xdx/(xr-°C).

KauMmaTuueckue ycnoBus CpeAHe]eTHNN TeMNepatypa BO3AyXa fny==
==9,5°C; cpefHe3UMHSISL TeMIepaTypa BO3AYXa fy=—25°C; cpenHe3nM-
HSsl BRICOTA CHEIHOLO HOKpOoRd He=0,3 M.

[TponomxuTenbHOCTL JeTHero mnepuofa Tx=>5 Mec==3600 4, mpo-
JOJKATENLHOCTD 3UMHEro IepHoja Ta=7 Mec=5100 u.

Tennodu3udeckne CBORCTBA TPYHTOB H MATEPHANOB!

M = 1,86 Br/(u-°C); Ay = 1,39 Br/(M.°C);
Ac = 0,35 Br/(M-°C); Ag = 0,06 Br/(u-°C);
M = 0,8 BT/(M-°C); ¢ = 100800 k[Ix/M®; @y = 14 Br/(m2-°C).

IpenBapuTenpHO TpUBeNeM elXMHUUB naMmepenHs BeamunH C, Cp B
COOTBETCTBHE C EAMIIAILAMH H3MEpPEeNHd JPYTHX BeJHYHH, BXOASLIHX B

Gopmyasi:

C -:gf%: 1,16 Br.u/(xr-°C);
1,008

Cy = :;_,6— = 0,28 Br.y/{xr-°C);
100800

q:————3 6 == 28000 Br-a/m3.

’

Brtuncnsiem no popmynam (30) n (36) snavenus:

0,1
::0,05 _,—=0,1 H
Ry +08 8
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0,5 0,3
=—4+—+40,05=1,18,
Re=T s T0,a5 0011
Onpepenum 3pauenne napamerpa J no gopmyne (29):
_ 1,39 9,5-3600 19
1,22 28000 77

[To rpajuky puc. 38 no s3uauennio J=1,2 HAXOAUM BEJHUUHY
E=13

I'nyOuna JeTHero oTTauBaHHS TPYHTOB NOJ KaHajoM 1NO ¢opmyae
(28) pasna:

1,39 0,18
Hy — (1,3_———)1,2= 1,3 M.
1,2

Hanee onpenensiorcst senuybibl Knp u Kos.
AJist npamait Tpy6sl no gopmyace (32)

Knp=
— l —
o 1 0,15+ 0,07 1 -
2.3,14 0,06 0,15 2.3,14-14 (0,15 4 0,07)
=0,89;
A7st o6paTHOi TpyOH no dopmye (33)
Kos =
— l —
- 1 0,154 0,05 1 -
2-3,14.0,06 0,15 2.3,14.14 (0,154 0,05)
= 1,18,

Pacxaog BO3AyXa, kr/u, nas BeHTHASUMH | M KaHaja B JIeTHHH [epH-
ol no ¢opmye (31) paser

Gy =
90 —9.5)0.89 | (70 — 9,5) 1,18 — —20000-4-1,3
(90—9,5)0,89 4 (70 —9,5) 1,18 = ==7345 B
- 0,3-0,28.9,5 o
= 147 kr.

s npoMep3aHHs TPYHTOB NOJ KaHaJlOM 3MUMOK HOCTaTOYHO MOAJEp-
JhHBaTb B KaHane TeMmnepatypy, dopmyna (34)

t 1,2-1,2%.28000
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Onpenennm pacxol Bo3Lyxa JJIsi BeHTuAMpoBanusa | M KaHaia B
3KMHHIL TepHon no dopyyie (35)

1,2(—5,14-25)
1,18

(90 +5,1) 0,89 - (70 +5,1) 1,18 —

G = 0,28 (— 5,1 + 25)

28000-4-1,3-2
5100-3
0,28 (— 5,1 -+ 25)

= 30 xr/u.

Tpumep 4. TpeGyerca onpefesnTb AONYCTUMYIO CpefHErOAOBYIO TeM-
nepaTypy BO3AYyXa B KaHale fpon NPH 33JaHHOM OTTaWBaHMH TPYHTa ye-
pe3a t=25 neT B CTOPOHY OT KaHana L;=28 M. BHyTpeHHee ceueHHe Ka-
Hana 0,6X1,2 M; ray6una ero 3anoxeHMs (0 CepelMHBl XaHaua)
h=1,3 M. KospduunenTs TennonposoaHocTH rpynra: Ar=1,16 Bt/(m-
-°C), Ay=1,39 Bt/(M.°C); Tensota TastHus rpyHta g=15000 BT u/m3.

CpennerofoBas TeMmilepaTypa BeuHOMepanoro rpyHra fp=—0,8°C.
Tlo dopmynam (42), (43) u (52) BuluucaseM:
20,6 41,2) 1,3
= ————————— =0,07 uM; =——=2,3;
o 2.3,14 OO =0 57
8
=—=14.
0,57

3ajaemcs 3naveHHeM fgon==20°C.
[To dopmyne (48) BuunCIsIEM

1,39 (—0,8)
=—— =0,57.
P 1,16-20

Mo snauenuam m=23; ¢=14 n $=10,05 no Homorpamme (cM. pHC.
41) waxoaum J=0,18-1000.
[To dopmyne (49) BerUHCAsIEM

4.0,18-1000-15000-0,572
1,16-25-8760

PacxoxaeHHs MeX1y 3aJaHHHIM M TNOJYUYEHHBIM 3HAUCHHEM f{xas
meHee 5° [To5TOMY OKOHYATENBHO MOXKHO NPHHATH {xon==16°C.

fpumep 5. Tpefyercs onpepenuTh TEeMIEpPATYpPy BOAB B KOHIeE Ha-
TIOPHOTO €TaNbHOIO BOLOBOAA paguycoM r=0,05 M, aiunofi [==3000 M u
pacxogoM Boasnl G=30000 kr/u, Tny6una 3an0xKeHHsT BOAOBOAA h=
==(,7 M. Temnepatypa nocrynawule#f B BOLOBOA BOAL PaBHA {x==6°C.

I'pyHT — CyrJHHOK O6bEMHBIM BecoM vYo==1600 xr/m%, cymmapHOH
BIAXHOCTBIO We==0,2. MuuumanbHas TeMnepaTtypa IrpyHta Ha raybune
3aJI0K€HHs BOAOBOAA Ir= —15°C,

[penBaputensro no taba. 4 onpegensiiorcss X03QGHUUHEHTH TeNo-
TPOBONHOCTH TPYHTa B Mep3sioM cocrostiud. OHK COOTBETCTBEHHO paBHBI:

Ay = 1,30 Br/(M-°C), A;=1,02Bt/(x-°C).

= 16°C.

tgan =

Mo ¢opmyne (57) onpenensercss Beawynua xosddHiHeHTa Temjomne-
penayH.
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n 0,7
TpensaputensHo no rpaduxy puc. 42 Ana—= =(‘)~0—5 = 14 yaxoanm
8Hayer'le Ro=0,53. '
1,02
Toraa K= aé= 1,92 Br/(m-°C).

[To ¢opmyne (54) BnuHcaseTcs TemNepaTypa BOAL B KOHlUe BOAO-
BOJA

[TpeaBaputrensio onpegensieM no Bblpakeuuio (56) suauenue

1,92-3000
o=t 923090 166,
30000+ 1, 16

Toria no dopmyse (54)

1,30

~—15)+(6+

15 41,30y —o,
- 154 1,80) 06y (o0
1,02

1,02

Npumep 6, Tpebyercst onpeleanTh TeMpepaTypy BOIH B BOAOBOXe,
Heoba0AuMYK Hasi ofpaszoBaHus Boxpyr TpyfompoBola Tajoro €Ja0s,
TOJIIMHA KOTOpOro Haj Bep\Hed obpasyklumed TpyGul pasua pagnycy
Tpy6onpoBoaa, HeoGAOAUMYIO TENJONPOH3BOAHTENbHOCTD Irperollero Kade-
JI51, YJ0XKeHHOTO BAOJb €Ta1bIIOro BOLOBOAA

Paguyc Tpy6sl r=0,1 M, aaua BoaoBoza !{=1700 m ray6una sa-
Jdoxenuss h==1,2 M. Temmeparypa rpynra f,=—9,5°C. Kosdpuuuenr
TEIIONPOBOANOCTH IPyHTa Apr==1,9 B1/(M-°C). Kospduuuent, yunth-
BaK)llJ.Hﬁ HENPOU3BOAUTEINBHBIC SZIFpaTbI TEIJE], BbIAEJAEMOro 1pelo-
wuM KabeseM, H UEOAHOPOAHOCTb IPYHTOBHIX ycnoBui, K=1,25.

TemuepaTypy BOABI B BOAOBOAE, HEOOAOAHMYIO st 06PA30OBAHHS HAL
rpy6oit TanHKa TOMMHHON ry, onpedenauM no dopmyne (59):

[
—9,51n 40 é2
= ——————— —9,5=3,1°C.
fT 2.1‘2___0’2 ’ ’ C
In ————
0.2
63 Tennosble moTepu BOAOBOAA BO BpeMs aBapud HaiieMm 1O ¢dopMyse
(63):
9,5.2.3,14.1,9
Q= N 21202 = 47 Br/m.
0,2

Heo6xoaumas TeMIONPOU3BOAHTENLHOCTS IPEIOIIEro Kafens ompee-
agemrcs no dpopmyne (64): Trx=47-1,25=58,8 Br/m.

Ha Bcio anuxy TpyGonpososa

58,8 1700 = 99960 Br = 99,96 kBr.
68



ITPHJIO)KEHHE 8

3HAYEHHS 3KCIMOHEHIHAJbHBIX $YHKULHH

—X
e

X
e

1,000
0,990
0,980
0,970
0,961
0,951
0,942
0,932
0,923
0914
0,905
0,896
0,887
0,878
0,869
0,861
0,852
0,844
0,835
0,827
0,819
0,811
0,803
0,795
0,787
0,779
0,771
0,763
0,756
0,748
0,741
0,733
0,726
0,719
0,712
0,705
0,698
0,691
0,684
0,677
0,670
0,664
0,657
0,651
0,644
0,638
0,631

1,600
1,616
1,632
1,649
1,665
1,682
1,699
1,716
1,773
1,751
1,768
1,786
1,804
1,822
1,840
1,859
1,878
1,897
1,916
1,935
1,954
1,974
1,994
2,014
2,034
2,054
2,075
2,096
2,117
2,138
2,160
2,182
2,203
2,226
2,248
2,271
2,293
2,316
2,340
2,363
2,387
2,411
2,435
2,460
2,484
2,509
2,535

0,625
0,619
0,613
0,607
0,601
0,595
0,589
0,583
0,577
0,571
0,566
0,560
0,654
0,549
0,543
0,538
0,533
0,527
0,522
0,517
0,512
0,507
0,502
0,497
0,492
0,487
0,482
0,477
0,472
0,468
0,463
0,458
0,454
0,449

0,445
0,440
0,436
0,432
0,427
0,423
0,419
0,415
0,411
0,407
0,403
0,399
0,395
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Tpodorxcenue

—X
é

70

2,560
2.586
2.612
2.638
2.665
92.691
2.718
2,746
2.773
2,801
2,829
2,858
2,886
2,915
2,945
2.974
3,004
3,034
3.065
3,096
3,127
3,158
3,190
3,292
3,254
3,987
3,320
3,354
3,387
3,421
3,456
3,490
3,525
3,561
3,597
3,633
3,669
3,706
3.743
3,781
3.819
3,857
3.896
3,935
3.975
4.015
4,055
4,096
4,137
4,179

0,391
0,387
0,383
0,379
0,375
0,372
0,368
0,364
0,361
0,357
0,354
0,350
0,347
0,343
0,340
0,336
0,333

0,330
0,326
0,323
0,320
0,317
0,314
0,310
0,307
0,304
0,301
0,298
0,295
0,292
0,289
0,287
0,284
0,281
0,279
0,275
0,273
0,270

0,267
0,265
0,262
0,259
0,257
0,254
0,252
0,249
0,247
0,244
0,242
0,239

4,221
4,963
4,306
4,349
4,393
4,437
4,482
4,597
4,572
4,618
4,665
4712
4,759
4,807
4 855
4,904
4953
5003
5,053
5104
5.155
5.207
5,259
5. 312
5. 366
5,490
5474
5529
5. 585
5. 641
5. 697
5 755
5,812
5,871
5930
5.990
6050
6,110
6,172
6,234
6,297
6,360
6,424
6,488
6,554
6,619
6,686
6,753
6,821
6,890

0,237
0,235
0,232
0,230
0,228
0,225
0,223
0,221
0,219
0,217
0,214
0,212
0,210
0,208
0,206
0,204
0,202
0,200
0,198

0,196
0,194
0,192
0,190
0,188
0,186
0,185
0,183
0,181
0,179
0,177
0,176
0,174
0,172
0,170
0,169

0,167
0,165
0,164
0,162
0,160
0,159
0,157
0,156
0,154
0,153
0,151
0,150
0,148
0,147
0,145




[Ipodonsicenue

X —X X 4
X e e X e e
94 6,959 0,144 44 11,47 0,0872
1,95 7,029 0 142 2,45 11,69 0,0863
96 7,099 0,141 46 11,71 0,0854
97 7,171 0.140 47 11,82 00846
98 7,243 0,138 48 11,94 0,0837
99 7,316 0.137 49 12,06 0.0829
2,00 7,389 0,135 2,50 12,18 0,0821
01 7,463 0,134 51 12,31 0,0813
02 7,538 0,133 b2 12,43 0,0805
03 7,614 0.131 53 12,55 0,0797
04 7,691 0.130 54 12,68 0,0789
2,05 7,768 0.199 2,55 12,81 0,0781
€6 7,846 0198 56 12,94 0,0773
07 7,925 0.196 57 13,07 0,0765
08 8,005 0195 58 13,20 0.0758
09 8,085 0194 59 13,33 0,0750
2,10 8,166 0193 2,60 13,46 0,0743
11 8,248 0.191 61 13,60 0,0735
12 8,331 0190 62 13,74 0,0728
13 8,415 0’119 63 13,87 0,0721
14 8,499 0118 64 14,01 0,0714
2,15 8,585 0,“7 2,65 14,15 0,0707
16 8,671 0’1 15 66 14,30 0,0700
17 8,768 0;114 67 14,44 0,0693
18 8,846 0113 68 14,59 0,0686
19 8,935 0119 69 14,73 0,0679
2,20 9,025 0111 2,70 14,88 0,0672
21 9,116 0110 71 15,03 0,0665
29 9,207 0,109 72 15,18 0,0659
23 9,300 0.108 73 15,33 0,0652
24 9,393 0.107 74 15,49 0,0646
2,25 9,488 0.105 2,75 15,64 0,0639
26 9,583 0.104 76 15,80 0,0633
27 9,679 0.103 77 15,96 0,0627
28 9,777 0,102 78 16,12 0,0620
29 9,875 0,101 79 16,28 0,0614
2,30 9,974 0,100 2,80 16,45 0,0608
31 10,07 0,099 81 16,61 0,0602
32 10,18 0.0983 82 16,78 0.0596
33 10,28 0,0973 83 16,95 0,0590
34 10,38 0,0963 84 17,12 0,0584
2,35 10,49 0,0954 2,85 17,29 0,0578
36 10,59 0,0944 86 17,46 0,0573
37 10,70 0,0935 87 17,64 0,0567
38 10,81 0,0926 88 17,81 0,0561
39 10,92 0,016 89 17,99 0,0556
2,40 11,02 0,0907 2,90 18,17 0,0550
41 11,13 0,0898 91 18,36 0,0545
42 11,25 0,0889 92 18,54 0,0539
43 11,36 0,0880 93 18,73 0,0534
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—-—X
e

M
2,95
96
97
98
99
3,00
01
02
03
04
3,05

07
08
Q9
3,10

12
13

3,15
16
17
18
19

3,20
21
22
23
24

3,25
26
27
28
929

3,30

32
33
34
3,35

37
38

3,40
41
42
43
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18,92
19,11
19,30
19,49
19,69
19 89
20,09
920,29
90,49
20,70
20,91
21,12
21,33
21,54
21,76
21,98
99,20
99,42
9265
922,87
23,10
23,34
93,57
23,81
24,05
24,99
24,53
2478
95,03
25,98
25,53
95,79
26,05
96,31
26,58
96,84
97 . 11
2739
97 .66
97,94
9892
9850
28.79
29,08
92937
9967
92996
30,97
30,57
30,88

0,0529
0,0623
0,0518
0,0513
(,0508
0,0503
0,0498
0,0493
0,0488
0,0483
0,0478
0,0474
0,0469
0,0464
0,0460
0,0455
0,0451
0,0446
0,0442
0,0437
0,0433
0,0429
0,0424
0,0420
0,0416
0,0412
(,0408
0,0404
0,0400
0,0396
0,0392

0,0388
0,0384
0,0380
0,0376
0,0373
0,0369
0,0365
0,0362
0,0358
0,0354
0,0351
0,0347
0,0344
0,0341
0,0337
0,0334
0,0330
0,0327
0,0324

31,19
31,50
31,82
32. 14
3246
32,79
33,12
33,45
33.78
34,12
34,47
34,81
35,16
35.52
35 87
36,23
36,60
36.97
37.34
37.71
38,09
38,48
38.86
39,95
3965
40,05
40,45
40.85
41,26
41,68
42,10
42,52
42.95
43,38
43,82
44,96
44,70
45,15
45,60
46,06
46,53
46,99
47,47
47,94
4842
4891
49 40
49,90
50,40
50.91

0,0321
0,0318
0,0314
0,0311
0,0308
0,0305
0,0302
0,0299
0,0296
0,0293
0,0290
0,0287
0,0284
0,0282
0,0279
0,0276
0,0273
0,0271
0,0268
0,0265
0,0263
0,0260
0,0257
0,0255
0,0252
0,0250
0,0247
0,0245
00,0242

0,0240
0,0238
0,0235
0,0233
0,0231
0,0228
0,0226
0,0224
0,0222
0,0219
0,0217
0,0215
0,0213
0,0211
0,0209
0,0207
0,0205
0,0202
0,0200
0,0198
0,0196
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ex e—x x ex e—x
51,42 0,0195 6.8 897,9 0,00111
51,94 0,0193 6,9 992,3 0,00101
52,46 0,0191 7.0 1097 0,000912
52.99 0,0189 7,1 1212 0,000825
53.52 0,0187 7.2 1339 0,000747
54.06 0,0185 7,3 1480 0,000677
54,60 0.0183 7,4 1636 0,000611
60,34 0,0166 7.5 1808 0,000553
66,69 0.0150 7.6 1998 0,000500
75,70 0,0136 7,7 2208 0,000453
81,45 0,0123 7,8 2441 0,000410
90,02 0,0111 7.9 2697 0,000371
99,48 0,0101 8,0 2981 0,000335
110,0 0,00910 8.1 3295 0,000301
121,5 0,00823 8,2 3641 0.000275
134,3 0,00745 8,3 4024 0,000249
1484 0,00674 8,4 4447 0,000225
164,0 0.00610 8,5 4915 0,000203
181,3 0,00552 8,6 5432 0,000181
200,3 0,00499 8.7 6063 0,000167
221,4 0.00452 8,8 6634 0,000151
24,7 0,00109 8,9 7332 0,000136
270,4 0.00370 9,0 8103 0000123
298,9 0.00335 9,1 8955 0.000112
33),3 0,00303 9,2 9897 0,000101
365, 0 0,00274 9,3 16938 0,000091
403, 4 0.00248 9,4 12088 0 000083
445 9 0,00224 9,5 13360 0,000075
492 3 0,00203 9,6 14765 0,000068
5446 0,00184 9,7 16318 0,00006!
601,9 0,00165 9,8 18034 0,000055
665, | 0,00150 9,9 19930 0.000050
735,1 000136 | 10,0 22026 0,700045
812.4 0,00123
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