OTKPbBITOE AKUHNOHEPHOE OBUIECTBO «["A3[IPOM»

METO/IUKA
PACUYETA YJAEJBbHBIX HOPM PACXO/IA 'A3A
HA BBIPABOTKY TEIIVIOBOU D)HEPI'MU U
PACUYETA IIOTEPb B CUCTEMAX TEILIOCHABXEHUS
(KOTEJIBHBIE U TEIIJIOBBIE CETH)

CTO I'A3ITPOM PJ1 1.19-126-2004


http://geobases.ru/land_sale_0.html
http://geobases.ru/land_sale_0.html
http://geobases.ru/land_sale_0.html
http://geobases.ru/land_sale_0.html

OTKPBITOE AKHUHOHEPHOE OBUIECTBO «"A3[TPOM»
CTAHJAPT OAO « A3[IPOM»

METOIHUKA

PACUETA YAEJBHBIX HOPM PACXO/IA T'A3A HA BbIPABOTKY TEILUIOBOH
JHEPTHUU U PACUETA NOTEPHL B CUCTEMAX TEILIOCHABXEHUS
(KOTEJILHBIE M TETLIOBBIE CETH)

CTO I'A3IIPOM PJ1 1.19-126-2004

dama sgedenur 2004-12-15

NPEAUCIIOBUE

PA3PABOTAH YnopaeneHvem  JHepreTMKu  JlenapraMeHTa N0 TPaAHCNOPTHPOBKE,
NOJ3eMHOMY XpaHEHM0 ¥ ucnonk3oBanuio raza OAO «asnpom»; OAO
«IIpomMrasz»

COI'NTACOBAH JlenapTaMeHTOM TI0 TPAHCHOPTHPOBKE, MOA3CMHOMY XPAHECHUID H
Hwenoab3obannio raza OAO «asnpom», JlenapTaMeHTOM CTPaTerMueckoro
pa3sutua OAQ «"azmpom»

BHECEH JHenmapTaMeHTOM M0  TPAHCHOPTHUPOBKE, TI0A3EMHOMY XPaHCHHIO H
uenons308aHuio raza OAQ «I asnpom

YTBEPXJEH 3amectuteneM  IIpenceaarenn  Ilpaenenns  OAO  «l'asmpom»
A.l'. AnaderkossIM 14 Mapra 2004 r.

BBEJIEH B IEUCTBHUE Pacnopsxenem OAQ «asnpom» ot 17 wosbpa 2004 r. Ne 330 ¢ 15
nexabpa 2004 r.
U3TAH OfmecTBoM ¢ OrpaHdueHHod oTBercTBEHHOCTHIO «HHQOpMaLHORHO-

peKJiaMHhIH HeHTp razopoi npoMeuiimieHHocTH» (OO0 « AP 'aznpom»)
BBEJEHHE

'a30Bas MPOMBILLIEHHOCTh PACXOAYET Ha BhipaboTKy Tema Gonee 1,6 MApA. M rasa Wik NOpA/Ka
4 % ot norpebagemoro obwema raza B OAO «l'asnpom». JTa BE/MYHHA Mana MO CPaBHEHHIO C
OrPOMHBLIM PacxoZloM rasa Ha nepexkauky. Ho takoe cpaBHEHMe HEMPaBOMEPHO, MOCKOIbKY peub HIET
O CpaBHEHWH COBEPIICHHO PA3NTHUYHBIX TEXHOJIOTHYECKUX MPONECCOB. ECH Xe CpaBHUBATH C PACXOI0M
raza B KOTEJbHBIX APYTHX OTpaciei (4TO ABJIAETCH KOPPEKTHBIM), TO MbI TIONYYMM COMOCTABUMBIC
LH(pHI.

B Hacrosumiee BpeMsA UESHTPATbHOE TeryiocHabxkeHue kommpeccopHbix ctanuui OAQO «[ asmpom»
OCYUICCTBAAETCS B OCHOBHOM OT TEIUIOOOMEHHHKOB YTWIH3ALUMH TeIa OTXOMUILMX Tra3oB
razonepekaunBalomnx arperatoB (I 1TA) ¥ KOTENBHBIX.

CucreMa TeriocHadeHMA CYIIECTBYIOIIMX KOMIpeccopHbIX ¢TaHuMA (KC) ¢ uenonp3oBaHueM
BOP sxmouaer:

- YTWIH3AUHOHHBIE YCTAHOBKH (KOT/BI-YTHJIM3aTOPHI, YTHIH3ALMOHEBIE TeruooOMeHHuKH (YTO)
[TIA);

- HACOCHYIO AJIA LIMPKYJIALUMKH BOABI B CucTeMe «Y [O-notpedurenn»,

- KOTEJIBHYIO;

- CETH TETUIOCHAOKEHHS .

B 3THx clyuasx KOTenbHas ABIAETCA Pe3€PBHLIM HCTOUMHMKOM TEILTA H BKIIIO4YaeTca B paboTy npu
ILNTAHOBBIX K aBapHiiHbiX octaHoBKax [ TIA.

B apyrux ciayyasx KOTEbHAA ABIAESTCA OCHOBHBIM HCTOYHHKOM TEILIA.

UTo kacaercs TEIIOBBIX CETEH, - VIEABHBIC TEXHOJOTHWUYECKME HOTEPU B HUX HE 3aBHCAT OT
HCTOYHHKE TenAOCHabKeHnA.

MeToaMKa HOPMHPOBAHHUS Pacxoaa ra3a B KotenbHuiX Obila paspaborana BHHWIIpomrasom ee B
1966 r. [1). B 1983 r. Borutno nepepaboTantHoe u3naHue METORMKH [2].



B Oonee mosmuux pabdotax [3, 4, 5] uvHauBuayanbHas HOpPMa YAEIBHOIO pacxojla rasa
onpeaenaeTcs Tak ke, kak B [2]. ['pynnoras HopMa Tonsko B padote [3] onpeaenseTca KoppekIHo, KaK
B [2] B paborax [3], [4] npw onpeacneHHs rpyNNoBOH HOPMbI HCMONB3YIOTCS NPOH3IBEICHUS
TEN/IOTPOM3IBOANTENILHOCTH KOTAOB Ha UX KILJ (T.€. (O'n), 4TO HE UMeeT DU3INUYSCKOro CMBIC/IA

Hacrosiwas MeToanka ocHOBaHa Ha Metoauke [2] Oxa BKiouaeT takxke rocjeaHHe JaHHble U3 [3-
5], HOpMaTHBHbIE OLEHKH AOTEPH TCIJIOBOM IHEPrMH B TCILIOBBIX CETAX cOrjaacHo {3] u npumeps
pacyeToB.

HacTosiimas MeToanka pa3padboraHa NPUMEHUTENBHO K MPEATIPUATHAM 'a30B0M MPOMBHLNEHHOCTH,
MCIIONB3YIOIIMM NAapOBbI€ H BOAOTPEHHBIE KOTAB OTCUSCTBEHHOIO ¥ 3apyDeXHOro npou3BoacTsa, I
pPacyeTa YAEIBHBIX HOPM Pacxo/]a rasa Ha BuIPAa0OTKY TEIUIOBOW HHEPrUHM B KOTEJIBHBIX M MOTEPDL B
TEIUIOBBIX CETAX.

MeToauka paspaborana B coorerctsun ¢ npukazoM OAO « aznpom» ot 09.10.2000 r. Ne 77 «O0
oprasu3algi pabotr no sHeprocOepewmennio B OAQ «asnpom». ConepKUT MOPSAOK pacyeTa
yJIeJIbHBIX HOPM pacxoja ra3a Ha BbIpabOTKy TENJOBO#M 3HEPruy M pacyeTa noTeph B TEIIOBBIX CETAX
aouepHnx obumects M opranuzaumit OAQO «lasnpom» (nanee - npeanpustuii OAO «I aznpom»).
Metoauka paspabotaHa naGopaTopuei CraHAapTH3alMd W CEPTUGHKALWHY, COBEPILUICHCTBOBAHHSA
HopMaTuBHOH aokyMmeHTaunn OAQO «llpomras» (3ae. nabopatopueit O.I'. PoruHckuii) n oTaenom
TENNOBOJAOCHADKEHH U BEHTHUNALMH YTNIpaBneHus HepreTukd JlenapraMeHTa no TpaHCOPTHPOBKE,
MOA3EMHOMY XpaHEHHIO B Henmoab30BaHHIo raza OAQ «asnpom» (Hau. otaena H.B. BrHHHUeHKo).

C narthl BBENEHHMA B ACHCTBHE yKa3aHHOW Meromukud He TNMpUMEHATCA: BpeMeHHas MeToauka
HOPMUPOBAaHHA pacxoja ra3a B KOT/NaXx Majod M CpeAHEH MOHIHOCTH, YTB. MUHrasnpoMom
27.01.1982r., UHCTpyKlIMst 170 HOPMHUPOBAHMIO PACX0JA ra3a B MPOMBILLUICHHBIX KOTEIBHBIX MAJIOH
NPOU3BOAUTERLHOCTH, YTB. MuHrasnpoMmom 28.03.1966 r.

ABTOPCKHIl KOJJIEKTHB BhipaxaeT OnarogapHocTh 3a paboty mo anpobaumu Mervoauxu 00O
«AcTpaxaHberaznpom» (rnaBHui# dHepreTuk B.A. ®enopos), OO0 «baurrparcras» (ri1aBHbIi HHXCHED
M.3. Acaaymnnni), OO0 «Bosrorpaarpancras» (3aM. rerepanbHoro aupekropa H.M. Hkosnes), OAQ
«Boarorpaanedremain» (3aM. redHepansHoro aupexropa A.B Jlazapes), OAQO «Bonrorpancraz»
(rmaBHblii HHxeHEp KD .A. ApbOy3ioB), 000 «Kaekaszrpancra3» (3aM. rmaBroro sHepretuka C.0.
SIopoenu); HTLL «KyGaneraznpom» (Hauwanenuk HTL[ B.®. Byanmkos), OOQ «JleHTpaHcras»
(rnaedsiit 3Hepretuk C .IT. flerpos); OO0 «Moctpascras» (rnasuntit uHxkeHep b.M. byxosues), OO0
«HanwiMraznpom» (3aM. riiassoro 3Hepretdka B.A. ['puntepr); OO0 «OpendyprraznpomM» (K. 0. 3aM.
reHepansiore mupexktopa B.M. CronwinuH, HayanbHMK TexHHueckoro otaena 3.B. Mouanosa;
riaBHbId  MHxeHep [ asonepepabarmsaiomiero 3asoga H.E. IlepecenkuH, raasHulii HHKEHEp
["asonpometciiosoro yripasineHus A B. Ten), OAO «llepmTpancras» (3aM. riiaBHOro suepretuxa A.B.
[Tpuemikun), OO0 «Camaparpancras» {rnaBHelii ’Hepretdk A.U. [Nanun), OAO «Cypryrrasnpomy
(rnaeHbii epretuk B.H. Tywxunkun), OO0 «Cesepraznpom» (M.0. reHepanbHOro aupexropa A M.
Akosnes), OO0 «Tarrpancras» (3aM. reHepanbHoro aupekropa P.II  3akupos); 00O
« Tomckrpancras» (rnaBublit 3Hepretik B.M. Haymos); OO0 «TiomeHdTpaHcras» (3aM. reHepajibHOro
mpekropa O.E. Bacun); OO0 «Ypantpancras» (rnasubiii suepretuk MK, Hemuyk), OOO
«YpeHroirasnpom» (rnasusii 3HepreTuk A H. ['yces);, OO0 «lOrTpancras» (rinaBHbii HHxeHep A.M.
Auenko;, HavatsHuk YOTP n UO A A. Kouanos), OO0 «SIMOyprraziobniua» (3am. riasHoro

ydepretuka A.Jl. Haymos). HauMeHoBaHMA opraHu3aimMid ¥ QaMuiivd yKasaHbl 10 COCTOSHHMIO Ha
koneu 2001 r.

1. ONPEAEJIEHHE YAEJABHbLIX HOPM PACXO/IA I'A3A HA ITPOU3BOACTBO
TEIUVIOBOU JHEPI'MH B KOTEJIbHbIX

1.1. O6mme nosioxkeHun

1.1.1. HopMmupoBaHHe pacx0aa TOIUIMBA - STO YCTAHOBIEGHHE [UIAHOBOH MEpPBI  €r0
MPOU3BOACTBEHHOrO NOTPEOACHH.

1.1.2. Lensto HOPMHPOBAHHUA PACX0AA ra3a B KOTCIABHBIX ABNACTCHA NOBHILECHAEC 3P PEKTHBHOCTH
HCIONbL30BAHHA r'a3a.

1.1.3. HopMupoBaHHIO NOIEKHUT BECH PACXO[] ra3a KOTEIAbHBIMH HE3aBHCHMO OT o0BbeMa €ero
noTpebneHus.

1.1.4. YpenoHas HoOpMa pacxond rasa WIM, 4TO TO KE€, HOpMAa YJENbHOro pacxojaa rasza
YCTaHAB/INBAaETCA B KT y.T. Ha I kan (unu I JIx) BeipaboTaHHOr0 MK OTHYUIEHHOTO TEILIA.

[lepeBoa HATYPaNbHOrO TOIJIMBA B YCIOBHOE MPOU3BOAAT C MOMOILBK KAJTOPHHHOrO 3KBUBAJIEHTa
2; (Hpunoxenue 1, tabn 1.1) no popmyne:

B, = 3, - B.. (1.1)
[Ipn oTcyTcTBHH y nmorpebutenci raza aBTOMATHYECKHX KAJIOPHMETPOB, (PAKTHUYECKYIO TEILIOTY



cropaHms rasa cooduiaer razocHabxaromas Oprann3anms.
1.1.5. Hopmsl pacxoaa raza Ha ApOM3BOACTBO TEMNJa NOAPA3AEHAIOTCA HA MHAWBHAYAJbHBIE (s
KOTJIOB JAHHOTO THIIOPAa3Mepa) U rpyInoBeie.

I'pynnoseie HOpMBI YAEABHBIX PACXOAOB rasza MoOAPa3Ac/AOTCA HAa HOPMB JUIA AAHHOTO YPOBHA
MAAHAPOBAHHA 110 MEPE BO3PACTAHHA €r0 3HAYMMOCTH CAEAYIOLUM 00pa3oM:
- KOTENbHAS;

- xomrpeccopHas cranuus (KC); ynpaBneHne MaructpaisHelx razonposoaoB (YMI'), noaszeMHoe
xpaHunuie raza (I11XI),

- peruoHanbHoe npeanpuatae OAQ «l asnpom» (Tpaucras, ["asitpom);

- OAQO «I asnpom».

1.1.6. UnauBmayansHas HopMa pacxoaa rasa (H) - ynensnsiii pacxos rasa Ha seipadorky 1 I'kan (1
[/lx) remna kOT/IOM AAHHOIO THIIOPA3MeEpa B YCIOBHOM HCUMCIeHMH (Kr y.T.), onpeaenseMas no
HOPMATHBHOM XaPAKTEPHCTHKE KOTIA NPH NAaCNOPTHON TEIUIONPOM3BOAMTENBHOCTH.

1.1.7. HopmarthBhHas xapaxkrepucthka - 370 3aBucuMocts KIIJ[ Opyrro (1

(kOTNa) OT ero NPOM3BOAMUTENBLHOCTH IS NAHHOFO BHAAQ TOIUTHBA, TONYUYSHHAA MO pe3yibraTaM
HaJTAAOUHbIX padoT M (W) MO JaHHBIM 3aBOJA-W3MOTOBHTEIA NPH MPHHATHIX YCIOBUAX NOCTPOCHHA
XAPaAKTepUCTUK. PexxUMHO-HaANaAOUHbIE HCIBITAHUA KOTIA NPOBOASTCA HA OCHOBaHMH « | peboBanuil K
NPOBEACHMIO HANAAOuYHBX pabor» (pasnen 1.5). B pesynbrare MCNBITAHMHA CTPOMTCA rpauueckas
3aBUCHMOCT KIIJJ oT npouM3BoanTeMbHOCTH KoT/1a. [t MHOTHX KOTIOB, nNpaMeHseMbix B OAOQO

«a3mpom», npu paGoTe Ha rase B AMANa3oHe Harpy3ok ot 40 5o 120 % oT NacopTHO, 3HAUCHKE 1,%

v3MeHseTcs Ha 1-3,5 %, 4T0 HaxoAMTCA B NpeaeNax TOYHOCTH €ro OMPEeACNCHUA. JTO NO3BOJACT
CYMTATE HOPMATHBHYIO XAPAKTEPUCTHKY NMPAKTHUYSCKH NPAMOHN JIHHUEH W HCMOABL30BaTh B PACUETAX

3HAYEHHE nﬂj , COOTBETCTBYIOLIEE MACTIOPTHOH HArpy3Ke.

1.1.8. I'pynnoBas HopMa pacxona rasa - IJiaHOBas BeJMYHHA noTpebnenus rasa Ha ormyck | ['kan
(1 I'JIK) Teria Npy niaHuPyEMEIX YCIOBUAX NIPOM3BOACTEA i JAHHOTO YPOBHA YUIAHHPOBAHHA.

1.1.9. [lo nepnony neficTBUA HHAHBHAYABHLIE W TPYIIIOBLIE HOPME! NOAPA3ALNAIOTCA HA TOAOBBIE
H KBapTaILHLIE.

op
) KoTioarperara

1.2. lopsanok pa3paborku HHAMBHIYAILHOH HOPMbI
1.2.1. UnauBMayaibHYIO HOPMY Pacxo/ia rasa pacCYMTHIBAiOT MO dopMyne:*

H= 142’:5857 kr y.1./Tkan
P
Nka
HJIH
g =222 ey (1.2)
Nya

rae T}EE - KITJl kotna, ompeaenfieMbiii MO HOPMATHBHOM XapakTEPUCTHKE MPH MacHOPTHOM
TeruionpoussoantenbHocTH (Ipunoxenne 1, taba. 1.2 u 1.3).

-3
* [Ipumevanue: 1 xr ycnosHoro tonnusa coorserctayer 7 000 kxan, wnn 7 © 107 I'kan CneaorarensHo
naeanpuslil (npu KIJ{ = 1,0 ) yaeneHslit pacxon yenoBHOTO TOMmIMBa Ha BhipaboTky 1 I'kan rennotsl paBen:

H o == =142,8575Y T
7:10° [kan
[TpakTnyecku H = H;“ = 142’68:7 ayT,
o net  I'xan

1.2 2. He AonycKaeTcs YCTaHOBJACHHE HOPMbI, 3HaYEHHE KOTOpOH Honblue NpuBEIEHHOrO B Ta0..
1.4 u 1.5 Ilpnaoxenus 1 4ns naHHOTO THIIOPA3MEPa KOTNA.

1.2.3. B cayyae mpeBHINEHHS HOPMbl pacxoia ra3a, ompeaeneHHod mo nyHkry 1.2.1, Han
BETWYMHOK, yKazaHHOH B Tabn. 1.4 w 1.5 Ilpunoxenms 1, NpUHUMAIOTCA MEPHl A CHHXKCHHA
YAENbHOTO pacXoja rasa 3a Cyer:

- CHHXXEHHUA NOTEPD TEIIA ¢ YXOAAUHMH Fa3aMH, XMMHUECKUM HEJIOKOIOM;

- HAXOXKACHHS ONITHMANBHBIX PEXHMOB pabOoThl KOTIOB;

- OYHCTKH MOBEPXHOCTH KOTJIA OT HAKUIH H IP. MEPOIIPHATHH.

1.2.4. VnanBuayaneHble HOPMbl MEPECMATPUBAIOTCS [OCIAE KAXKAOTO IUIAHOBOTO NPOBEACHHA
PEXXUMHO-HATAA0YHBIX paldoT, OCYLIECTBIIAEMOrO He peéXe OAHOrO pa3a B TPH roaa. BHennanosble
pPEeXMMHO-HATAA0UHbIE pabOTH M NEPECMOTP MHAMBHAYANBHBIX HOPM NMPOH3BOAATCA NOCHE PEMOHTA
ArperaTa Wi BHECEHHS KOHCTPYKTHBHBIX M3MEHEHMH, BIHAIOLINX HA 3D PEKTHBHOCTD HCTIONB30BAHHA



rasa { HaupuMmep, NocCse 3aMEHb! Ta30BbIX FOPEIOK).

KI1J] OpyTTO KOTAa IO pe3yAbTaTaM MCIBITAHKH JONKEH TPHBOAATHCH K HOPMATHBHBIM 3HAUCHHAM
TEMNEPATYPBl BO3AYXA NEPEA KOTNIOM, TEMNEPATYPE MHUTATEIBHOW BOABI U APYTAM NapaMeTpam,
NMPUHATHIM B pacuetre nacnoprHoro KllJl kotna.

1.2.5. llpn Hanuuumr nprOOPOB yueTa pacxonaa ra3a v BepaboTky Tenna (nmapa) Ha KawIoM KOTne
VISl KOHTPONA 33 BBIMOMTHEHHMEM HHAUBHAYAIBHOW HOPMBI NMpOM3BOAMTCH pa3 B 10 aHen 3amep
peaipbHOTO YACABHOIO pacxoaa ra3a Ha Bbipabotky | ['kan (1 I'JIx) temna (napa). [lns nepesona
JHEPTHH Napa B TEIUIOBYIO SHEPTUIQ cnenyeT nonb3osarbes Tadbn. 1.11 [12] (Fpunoxesiuve 1).

[Ipu »TOM aenaercsa 3amMch B CICUHATBHOM pa3iene XKypHalla KOTENbHOH 10 HHKECHAeayrOlcH

cdopme:

Pacxoa rasza BbipaboTka Y neneuuiit pacxon | Hopma pacxoaa
TENJIOBOH JHEPTHH, rasa, rasa, OTioHeHHE,
Jaraj KL V.T.
M/ . ['kan, [Jhx K[ Y.T.,, KrY.T. K[ V.T., KI'Y.T. + %
y g ['kan T Jx I'kan  H]x

1.3. Ilopsnox pa3paboTKH rpynnoBLIX HOPM

1.3.1. pynnoebie HOpMeI pa3pabaThiBalOT 411 YPOBHEH MIaHHPOBARKA B cootBeTcTBUA ¢ 1.1.5

1.3.2. OcHoBOW ana pa3paloTK¥ TIpynnoOBBIX HOPM  ABJIAIOTCA HMHAMBUAYAJIBHBIE HOPMBI,
ONPaBOYHbIE HOPMATHBHBIC KO3 PHIIHEHTHI, pacXo/ Temla Ha COOCTBEHHBIE HYXIbI, TUTARHOBOE YHCJIO
4acoB paboTel 00OPYAOBAHHWA B ILIAHHPYEMOM TIEPHOIC.

1.3.3. I'pynnoryo HOpMY U1 KOTENbHOM PAaCCYMUTHIRAIOT MO hopmyIie:

H
L= , kr y.1./I'kan (kr y.1./T 1x), (1.3)
1-d_,
rane } - CPEOHEB3BEIICHHAA HOPMa PacX0Ja ra3a Ha BbIPaGOTKy TEMIOBOR IHEPrHH KOTEMbHOM, KI

y.T./[ ' kan (kr y.7./T 1x);
d., - HOPMAaTUB PACcX0/1a TEILIOBOH YHEPrUu HA COOCTBEHHBIE HYXKIbI.
1.3.4. CpeaneB3BeIICHHYIO HOPMY Pacxo0/ia ra3a Ha BeIpalOTKY TEIUIOBOH SHEPrHH A KOTEIbHOH
onpeAensoT no GopMye

. Z H‘,Q}, Tpi
H = =1

- , K y.T./Txan (xr y.7./T J[x), (1.4)
ZIQ,Y o

rae H, - yaenbHeIi pacxoa rasza A KOTAOB JAHHOrO (1-ro) THAOpAasMepa MNMpH IUTAHKPyeMoH
NPOU3BOAMTENLHOCTH, KI' V. T./T Kan (k1 v.1./T JIx);
(J, - InaHKpyeMast NPOH3BOANTEILHOCTE KOTIA JaHHOro THNopasMepa, [ kan/a (MBT),
1 - YHCJI0 TUMOPA3MEPOB KOTIIOB,
1 - CYMMapHOE YNCIO 4acoB paboTsl KOTIOB JAHHOIO THIOPAa3MEPa B MIAHHPYEMOM TEPHOIE,

4/nIepHol.
Benuuuna 7, MoxxeT OvITh ONpeiesieHa Kak
M, .
r,=|2T,], (1.5)
p=l
HITH
I, =n(1).,, (1.6)

rae p - HOMEP KOTNa AJAHHOTO TUITOPa3MEpa,
R, - YHCJIO KOTJIOB JAHHOTO THIOpa3Mepa,

(7)cp - CpenmHee unueno yacoB paboThl KOTJIOB ZAHHOTO THIIOPa3Mepa, 4/NepHoA.

1.3.5. BHyTpHKOTENbHbIE MOTEPH BKIIOYAOT B cebA: DOTEPH OT HAPYKHOTO OXJIAKACHHA
TPYOONPOBOOB ¥ BCIIOMOTaTEIbHOrO 000pYA0BaHUA, YTEUKH TOpSUYEH BOJb H Napa, BKIKUYad NoTEPH
TEMa C NPOAYBKOH KOTJIOB H BBINAPOM H3 A€a’paTopos, Ha OOAYBKY MOBEPXHOCTEH Harpesa napom,
pacxoa napa Ha onpoOOBaHKE H NOAACPKAHKUE NAPOBBIX HACOCOB B FOPAYEM PE3CPBE.

Hopmarus pacxoaa tenna Ha COOCTBEHHbIE HYXIbl KOTEIBHOH (B AOAAX OT BHIpaboTaHHOro
KOTEJIbHOM  TEIUIa) OIPCACIAACTCA PacyeTOM TMPH [MPOBEAEHHM HanaaO4HbIX pabor wunu
(opueHTHpOBO4YHO) 1o TabnuuaM 1.6-1.8 (Ilpunoxenue 1), rae ykazaHbl yCpeAHEHHBIE 3HAYCHMA
KO3hPUUHMEHTOB d, ,, AIA PA3IAYHbIX FPYNI KOTEIbHBIX.

1.3.6 na korenbHboix, 0OOPYAOBAHHBIX Pa3HOPA3MEPHLIMH M PA3HOTHIHBIMM  (Hanp ,




BOAOTPEHHBIMM H NAPOBBIMU) KOT/IaMK, DPACUCTHOE 3HaueHHe kKOpduuMmeHra ., HAXOMAT KaK
CPEAHER3BEIICHHYIO BEJIMYHHY 110 POpMyne:

S0ond, .,
d,, =-

CH

; , (1.7)
;Qﬂ;

rac d.,, - HOpMaTHs A1 KOTJIOB (-FO TUROpa3Mepa no Tabauuam 1.6-1.8;
ocTanbHEIe 0003HAUECHHA TE Ke, 4TO H A1 dopmya (1.4)-(1.6).

1 3.7. Yuer 3aTpar 3MeKTPOHEPrHH HA COOCTBEHHBIE HYX/[Bl KOTENLHOH OCYIIECTBAAIOT MYTEM
YBETHUYCHUS HOPMATHBA pacxoa d,, Ha COOCTBEHHbIE HYKAB HA BEJIHYKHHY [3]

Ad], =3, -8, , (1.8)

FA€ 3, - yAeJIbHbIR Pacxoj MEeKTPOIHEPIUM Ha cOOCTBEHHbIE HYK/b KOTENbHOM, KBT/KI y.T.;
g’ - YACIBHBIA DacxoA YCIIOBHOFO TOILNMBA, 3aTPAYHBACMbIH Ha NPOH3BOACTBO WIEKTPOSHEPIUH.
* 3HaueHHe ero MOXKET GBITH NOAYYEHO OT IHEProyNPaBIeHUA JAHHOTO PETHOHA K COCTARIAET
0,25+0,35 kr y.1./kBT1U.

YaenoHbIE 3aTpaThl NEKTPOIHEPrHN Ha COOCTBEHHEBIE HYXIbl KOTEILHOU MpeacTaBiaensl B Tadn.
1.9 Ilpunoxenns 1.

Ilpu pacyerax yIOenpHBIX HOPM pacxojfa ra3za Ha BHIPabOTKY Temna (HAa pasHBIX YPOBHAX
TUTAHUPOBAHHA) HEOOXOAMMO YKa3blBaTb, BHIIOJIHEHBI JIM OHM ¢ y4eroM MM 0€3 y4era 3arpar
AMEKTPOIHEPrKH HA COOCTBEHHEBIE HY XA KOTEIbHBIX.

1.3.8. Pacxoa ycnoBHOIO TOMNIMBA HA PACTONKY YYHTHIBACTCA NYTEM YMHOXEHMS pacxoja
YCJIOBHOTO TOTUTHRA HA | pacTOMKY HA YKHCIO PACTONOK:

Boacr = bpaer 1€ (1.9)
A€ byoer - YAETBHEIN PacXon YCAOBHOTO TOIUIHBA Ha 1 pacTONKy KoTia, NpeAcTaBincHHb# B 1abn. 1 10;

C - KOJIMYECTBO PACTONOK.

1.3.9. N'pynnoByo HOpMY pacxoAa rasa Ha OTNyIEHHOE TEIUIO JUTIA npeanpraTui (bonee BpICOKOro
YPOBHS) ONpPEAEAsioT 10 PopMyIe:

H. = kH , Kr y.1./T'kan (xr y T./T k), (1.10)
1 - dﬂ d
rne H - CPEIHCB3BEIICHHAA HOPMA PAacXo/a TOTUIMBA Ha BHIPAbOTKY TeW103HEPruy, Kr y. 1./ Kan, (kr

y 1.T Hx),
d_., - HOpDMaTHB Pacx0/]a TEILIOBOH YHEPriy Ha COOCTBEHHBIE HY KM,
K - CYMMAapHBIii HOPMATHBHBIH KOIQHLUMEHT, YUYHTHIBAIOIIHA OTKIOHCHUA QaKTHUECKHX
yCNOBUH paboThl OT pacueTHsix (cM. 0. 1.3.11).

1.3.10. Cpennen3BeumieHHas HOpMa pacxona rasa Ha Beipaborky temna B ¢opmysae (1.10)
paccuuTeiBaeTca no popmyne:

H
_ LHQT,
H ==L , kr y.1r./Tkan (xr y.1r./T ]x), (1.11)
EQ, I,
rae H, - "HAMBUAYaIbHAA HOPMA Pacxo/a rasa, yrsepKacHHas s KOTNOB JaHHOr 0 THIIOpa3Mepa Ha
IUTAaHHPYEMBIN nepuon, kr y.v./I'kan (kr y.1./T 1x),
O, - macnopTHas (HOMHHANBHAA) MPOM3IBOAMTENLHOCTE KOTIOB JAaHHOIO THIopasMepa, I'kan/d
(MBT),
Ty = CyYMMaPHOE HHCIIO 4aCOB paboTel KOTAOB AGHHOTO THIIOPA3MEPA B MAHHPYEMOM IIEPHORE,
4/NEPHO;
7 - YUCJIO THIIOPA3MEPOB KOTNOB.

1.3.11. CymmapHblii HOpMaTHBHBIH KO3POHUHEHT K YUYHTBIBAET OTKIOHCHHE IUIaHHPYEMBIX
VCJIOBHH KCIIYATALHNA OT NPHHATHIX NMPH pacyeTe MHAWBMIYANLHBIX HOPM (HEKOTOPOE OTKIOHEHHE
YAENLHOrO pacxoaa TOIUIMBA MPH Harpy3kax, OTIMYAIOLMXCA OT MAcMOPTHLIX, OT NPHHATOH HOPMBI,
KpPaTKOBPEMEHHOE HCMONB30BAHHE HEPACHETHOTO BHa TOILUIMBA, NIEpEPACHPEACICHHE HATPY3KH MEXKRY
KOTJIAMH).

dakTHuecKuit HOpMaTUBHBIA K03dDHIUMEHT 111 OTYETHOrO NEPHOAA ONPEAEAFIOT N0 GOpMYyJIE:

D (1.12)




rae By - daxTHueckui pacxos TOMIMBA 3a OTUETHBIR TIEPHOA, KT Y. T./1€pHoA,
Hg, = He, - CpeJHEB3BEMICHHAsA HOPMa pacXo/a TOIIMBA, pacCYNTBIBAEMas 110 HOpMYJIe, NPHBEACHHOH
B nyHkte 1 3 4 [Ipu pacdere npuHMMaetca pakTHUECKOe YHCIIO 4acoB padOThl KOTJIOB i
KaXKA0r0 TUITOpa3Mepa Ha Ka)K10M pacueTHoM BHJeE Torumusa, kr y.1./'kan (kry 1 /T [1x),
()" - KONMUYECTBO Temna, BLIPAOOTAHHOrO HA JAHHOM YPOBHE NIaHMpOBaHus, [ Kal/mepHoa
(I'J/mepuon).

1.3.12 CpenHer3pellieHHYI0 HOPMY pacxoda TOMMHMBA Ha BbIpabOTKYy TEMIOBOH 3JHEPrHU TPH
HCNONB30BaHHH HA JAHROM YPOBHE MIIAHMPOBAH#WA HECKOJNBKHX BHJOB TOIUIHBA OMNPEACNAIOT OO
dopmyne

m n .
_ 2 2HQ0,
H= ;=1":=1n kr y T /Tkan (kr y.1./T [Ix), (1.13)
). T
El Ei(—u P
rae f, - yonensHplH Pacxol [HaHHOIO BHJA TOIJIMBA JUIs KOTIA AAHHOTO THROPA3MEpa TpH
IUIAHUPYEMOM  NPOH3BOAMTCIIBHOCTH TMPH  PacyeT€ HA YPOBHE [PEC/NIPHATHA, HIH
HHIHMBUAYATLHAA HOpPMa pacxoja TOILUIMBA IS pacdyeToB Ha 0ojiee BBICOKOM YPOBHE
(pervoHanbHoe npeanpuarne, OAQO «asmpom»), kr y.7./T'kan (kr y.1./1 1x),
(), - TU1aHMpyeMast POU3BORUTENIBHOCTD KOT/Ia AAHHOIO THIIOPa3MEPa Ha /JaHHOM BHE TOTHIHBA
(A9 YPOBHA NPENNPHATHSA) WIH NACTIOpPTHAA (HOMHHAIbHAA) TIPOH3BOAHTEIBHOCTD KOTNa
(vig ypoBHS pernosansioro npeanpuatua, OAO «["asnpom»), I'kan/u (MBT1),

T,y - uMCII0 YacoB pabOTH! B IUIAHUPYEMOM NEPHOAE BCEX KOTIOB THIFOPa3MEpa / HA pacdeTHOM

BHIC TOTUIMBA j, ONPEALIISiIEMOe Ha OCHOBE IUIaHa OTIYCKa Tensa u rpaduxa [P, u/nepuon;
N - YHCJIO THAOPA3MEPOBR KOTIOB,

7 - YHCJIO BUAOB TOIUTHBA.

1.3.13. Hopmate pacxoda Temia Ha COOCTBEHHBIE HYXAbL A1A 0ojiee BHICOKHX YPOBHEH

UIAHIPOBAHKA ONPEACAAIOT M0 GopMyne:

/ \
|12
cH 6p 5
¢ > OF
\  r=l /
rae ()., - o0beM Temla, M3pacxoA0BaHHOrO Ha coOcTBeHHbie HYXabl, [ 'kan/nepuos (I'/nepuoa);
(" - obpem oTnyuteHHoro Temaa, ['kan/nepuon (I' x/nepuon);
Qﬁp _obbem BHIpaboTaHHOTO TeIUIAa IO NPeANpUsTUAM  (KOTenbHbIM), | kan/mepuon
N
(I’ Ix/nepuoxn);
§ - YUCIIO MPEeANPUATHIE (KOTENbHEIX ).

d — Qﬂ H

, (1.14)

1.4. Onpeaenenuie ob1Er0 HOPMHPYEMOTr0 PACXOLA TOILIHBA
O6wui ronoBoii HOPMHPYEMBEH PACX0/l YCIOBHOFO TOIUIHBA ONPEAE/IAIOT KaK:

B" = H, -Q" + B, , Ty.T./ron, (1.15)

rae fH, - rpynnosas HOpMa yAeNnbHOI0 pacxoda, T y.T./ToxL;
Q" - nIaHupyeMoe KOAMYECTBO OTTIYILEHHOFO TeTIa, I kan/rox;
Bpger - PACX0 YC/IOBROIO TOIUTHBA HA PacTONKY KOTNOB, T y.T./roA (1. 1.3.8).

1.5. TpeGosannsi K NpoBeAeHHIO HATAAOYHBIX pabor

1.5.1. 3ana4ua HananouHbIX paboT - pa3paboTKa ONTHMANILHOTO PEXKUMA CIKUTAHHSA TOIUTHBA.

1.5.2. Bo speMa npoBeacHMA HanaJouHmix paboT OnpedencHue mnapaMeTpoB  JO0JIKHO
MPOU3BOAUTLCA TaKHM 00pa3oM, HTOOB HOrPEHIHOCTH U3MEPERHI HE npeBbitany (%):

- TEMIIEPATYPHI YXOIALIHMX ra3os H BO3AyXa *1,

- JaBNeHUs napa +1,

- JABNEHHHM ra3a ¥ BO34yXa Nepea ropesikon +1,

- pa3peXKCHHA +2 [1a (abc ),
- k0 dumenTa H30bITKa BO34yXa 3a TONKOH +2 5.

1.5.3. Ilo pesynprataM mnpoBelieHHs HajJaJ0uHbix pabor ¢TpouTCa rpadmk 3asucumoctn K1/
KOTNa (1) oT TernoBoi Npou3BoANTENBHOCTH (), Kak ykassiBanocs B . 1.1 7 O61acTh 3KOHOMUYHOI
paboThl KOTJIA OnpeaenfeTca HaTOKEHHeM Ha 3ToT rpaduk n = f((J,) npaMoOH, COOTBETCTBYIOLLEH
3HAUCHHWIO HOPMaTHBHONO YAEAbLHOTO pacxoaa, npueeaeHHoro B [lpunokenun 1. [Npoekuns rouek ux
epECCUeHUA Ha OCh (J, onpenenuT od1acTh 3IKOHOMHYHO#K paboTsl KOTNA.

1.5.4 Onpegeneume KINJ npoussonst, xak nmpasuio, rno 0OpaTHOMY TEIUIOBOMY DanaHcy:



n=100-{(q.+ g + g5}, %, (1.16)
TAE ¢> U ¢, - TOTEPU TEIIA € YXOAAUIMMH Ta3aMU B ¢ XHMHYECKON HENOHOTOM cropanus, %,
g5 - NTOTEPY TEMNAA B OKPYXAIOUIYIO cpeny, %o.
CocraBasiioline TennoBoro OanaHca onpeaensoTcs, wanpumep, no [6]. BosmoxuHo Takke

MPOBEACHHE HATAJAOYHRIX pPadoT ¢ HCMONB30BAHMEM MpAMOro 0anaHca, ypaBHEHHE KOTOPOTo
3aIHCHIBAIOT CIERYIOLIHM 00pa3oM:

Op =01+ Ox + Oy + s, KKAW/M (1.17)
HIN

100 = g, + g> + g3 + g5, P, (1.18)
riae (J, - pacnosiaraeMoe TeIUIo (0IHOE KOJWUECTBO TETNa, BBOJAUMOrO B TOTIKY) Ha 1 M TOILUIHBA,

19

P

Oy N=gq ==--100 - TeMIo, NOJE3HO HCTIOJIB30BAHHOE KOTIIOM, KKan/M; %, pabroe KT1J] koTna;

Os; G, = _Q_?-_.l[}[] - TEIIO, TEPAEMOE C YXO/ISLIHMHU Ta3aMH, Kxan/m’; %;
p

Os; g3 = %] 100 - noTepH Temna OT XHMHEAOKOTa, KKa/M; %;
p

Os; gs =&110{] - NOTEPH TEM/a KOTJIOM B OKPYXAIOIIYIO Cpexdy, Kka/M'; %.
Oy

[lpu nposeAcHHM HanagOYHHIX paboOT ¢ KHCNOAB3OBaHHEM TpAMoro Oanakca, B OTIMYHE OT
obpatHoro Oananca, HEOOXOAMMO H3MEPATL NMOABEACHHOE M (W/IM) NONE3HOE TEmno. 310 Tpelyer
HaJTnuus npubopor yuera (BOAOMEPOB, TEILIOMEPOB, Fa30BbIX PACXOAOMEPOB) HA KAXKIAOM KOTJIE, HTO
CBA33HO C AOMOMHMTENBHLIMK 3aTpataMH. MX MOXHO MHHHMM3HPOBATb, HCHONbB3YS PacXxoA0OMEpDBI
XONMOAHOM H ropsuyed BOAbl ¢ HAKIAAHBIMH YIbTPa3BYKOBHIMU RatduMkamy (Hanpumep, Baner IIP,
PORTAFLOW).

1.5.5. B pe3ynpTate NMpoBEASHUA HATAROUHBIX PAabOT HA KaXKIOM KOTIEC XOMKEH ObITh COCTABJIEH H
nepeaad aaMUHHCTPALIMK OTYET O HANAAKE, B KOTOPOM 0043aTE/ILHO JOKHBE COACPKATHCA PEXMUMHBIE
KapThl U rpadHKH.

B pexuMHBIX KapTax YKasblBaIOTCH BCE BEAWYMHBI, XapaxTepuiyioume padory xomina, a Ha
pPeXxUMHOM Trpatdbuke - TONBKO TE BEIMUYMHBI, KOHTPONE 33 KOTOPHIMH  OCYILIECTBIAETCS
O00CNYyXHBAIOIIAM TMEPCOHAIOM 10 MNOKA3aHWAM CTALHOHAPHBIX KOHTPOILHO-K3MEPHUTENbHBIX
NpHOOpOB.

Konuu peXxuMHBIX 1padHKOB, NOMEHICHHBIX B OTYETE, BBIBCIIHBAIOTCA AJIMHHHUCTPaLUEH
KOTENbHLIX Ha paboueM MecTe oTepaTopa ¥ UCIOAL3YIOTCA UM AAd BEASHHA PEXKMA padOThi KOTIA.

1.5.6. Ha oOCHOBaHHH pe3y/abTaTOB HaMAAKK JO/MKHBI OBITH BBIAAHBI PEKOMEHAALMH Mo
IKOHOMHAYHOMY paclipeACICHHIO TEIUIOBOH HArpy3kH Mekay padoTaloluMMH KOTIIAMH.

[IpaMepnl pacyeToB naHel B [ [punoxeHnu 3.

2. ONPEAEJEHHE ITOTEPH TEILIOBOH SHEPI'MM B TEILIOBLIX CETSIX

2.1. Onpenenenne noTeps TEMIOBON MHEPTrHH NPH TPAHRCNOPTHPOBAHHH TEI/IOHOCHTEIH 0T
KOTeJIbHOH 10 noTpebure s

Konuyectso Temna, TEpPAeMOro MpH TPAHCMOPTHPOBKE TETUIOHOCHTENA OT KOTenbHOW 1O
norpebuTens, I x/nepuoa (I'kan/nepuon), onpenensaior no Gopmyne:

Orn =G + Uon +Q}f : (2.1)

ri€ Ouu, Oon - TOTEPH TEIUIA YEPE3 HM3IONHPOBAHHYK) MOBEPXHOCTb COOTBETCTBEHHO TOJAOIIECH M
oOparHoit nunuil, [ Ix/mepuoa (I xan/nepuon);
(), - MOTEPM Tenna ¢ yreukaMu Boasl U3 cetH, [ x/nepuon (I kas/niepHon).
Iotepu Temnna ¢ nopepxHocty u3onasaumn, I'[x/nepnon [['kan/nepuon), onpeaensior no gopmyne:

me tilon = S!GB(i qmlm + i ‘?mzm )24 £ '10_6 )
=] 1=1
(2.2)

F

Q““ +Q0H = B[iqﬂi'{m + i qmlm J24 Z 10-6 »

r=1 r=1

e —

rA€ Gy (o - HOPMbl TUIOTHOCTH TEILIOBOr0 NMOTOKA YEPe3 U30NMPOBAHHYIO MOBEPXHOCTH NOJAIOILIETO
u obpatHoro TpybBonposoaos, Br/m (kxan/m'u), mpuHuMarorcs no tadbn. 2.2-2.5 B
3aBHCHMOGCTH OT BHAZ NMPOKIAAKH TEILTONPOBOAOSE;




[ [ = OPOTHKEHHOCTD /-X YUACTKOB TPYOONPOBOJAOB COOTBETCTBEHHO 1MOJaK0ILEH H 0DpaTHOH
JIMHHH, M,
Z - LNATENBHOCTL pabOTHI TENIOBBIX CETEH, CYT., B TEYEHHE PACCMATPUBACMOrO neprola
(Mecsll, KBapTan, roa y ap ),
24 - yUCNO 4aCOB B CYTKaX,
3,6 - COOTHOLUIEHHE MeXAY eauHnuamMn uimepedus Bru v k/x (1 Bru = 3,6-k]/Ix);
B - k03pdUuMEHT, YUNTRIBAIOILMHA MTOTEPH TEWIA ONOPaMH, apMaTypoH, KOMIEHCATOPaMH,
npuHAMaloT paBHbiM 1,15 mus OecxanansHOR npowranku, 1,2 B TOHHENAX M KaHAAX,
1,25 npy HAO3eMHON NPOKIAJKE,
1 - KOIMYECTBO YHACTKOB TEIUIOBOH CETH.

[Tpn 3HayeHusx CpeAHHX TEMIEpaTyp TIPyHTa W TEIUIOHOCHTENA 3a (UIAHHPYEMbIH NEPHOX,
OTIIMYHBIX OT CPEAHErOAOBBIX, HMPHHATBIX TIPH PACYETE HOPM IUIOTHOCTH TEIIOBOrO NOTOKA,
NPOH3BOAAT NEPecUET Mo GopMysIaM’

JIS YHaCTKOB ABYXTPYOHOH IPOKNaAKH NOA3EMHBIX TPYOOIPOBOAOB

ql — g r [ q;F F(IEP n ILP 2 tﬂp 1")!(( IEPI + r'L-p r 2 rﬂp (2‘3)

rae g, - CcyMMapHas HOpMa IYOTHOCTH TEIUIOBOI'Q MOTOKa 4epe3 U30/MPOBAHHYIO TIOBEPXHOCTH
noxawoiero #u ooparHoro Ttpybonpoogos, Br/m [kkan/(mu)], Ans ycpeaHEHHBIX
KOHKPETHBIX 3HAUCHHH TeMiieparyp FpyHTa M TEMJOHOCHTENA 33 IUIAHMPYEMBIH NIeprHoa
(MecaL, KBapTas, roa 4 Aap.);
g - CYMMapHad HOPMA TIOTHOCTH TEIUIOBOIO fI0TOKA YEPE3 W30IMPOBAHHYIO [IOBEPXHOCTE
nojzarouiero M obparHoro tpybonposonos, Br/m [kxan/(m-uj], Mg cpeakeroaoBbix
JHAUEHMH TEMIICPATYP FrPYHTA H TEIUIOHOCHTENA, MNMPHHATHIX IPH paCyeTe HOPM,
npunuMaerca no tabi. 2.2, 2.3 (ITpunoxenue 2),
(P, 1P . yCpeAHEeHHad 33 IUIAHHPYeMBIi (OTONMNTEIbHbIN) TEPHOA M CPEAHErOa0Bas TEMIIEPATYPh
TEILTOHOCHTENA B Nojalomem Tpydonposoag, °C,
(°°, (PT . YCPENHEHHAS 32 IJIAHUPYeMB#H (OTONUTENbHBH) NEpHOA U CPEAHETOA0BAS TEMIIEPaTYPhl
TEIUIOHOCHTENA B 00paTHoM TpyOonposoae, °C;

(P! - CPEHEro/10Bas TeMMEPATypa rPYHTa, °C:

_ YCpelHEeHHas TeMIepaTrypa XOJ0AHOH BOIbLI 32 QTOMMTEIbHBIA NEPHOA (NPUHHMACTCH
paBnoii 5 °C);
2 - kKOO PULUMEHT, YUHTBIBAIOIUKA ABYXTPYOHYIO NPOKIAAKY,
JUIA YY&CTKOB NOJAKMEH MMHUH HaA3eMHOH TIPOKIIaAKH

XH

G = Gun K = Gl ~ ) 0y — U (2-4)
A y4aCTKOB OOpaTHOA NTHHHU HMS@MHOH FIPOKNAaKH
o1 = Yo ' K = Yo (fcp _-f )/(IEP - Icp (2.5)

[X€ Gz Gop - COOTBETCTBEHHO HﬂpMH IOTHOCTH  TEWIoBOoro notoka, Br/m  (kxan/my),
NMpUHUMaEMbie NO Tadn. 2.4 mng noganmero d obdpatHoro TpyOORPOBOMOB NpH
CPEAHErOMOBBIX 3HAYCHUAX TEMIepaTyp TEIUIOHOCHTENd B HapYKHOT'O BO3AyXa,
NPHHATEIX TPU PacyeTe HOPM;

Gan o - COOTBETCTBEHHO HODPMBI IUIOTHOCTH TEMOBOro mnotoka. BT/M  (kkar/m-4), ans
KOHKPECTHBIX 3HAYCHHH YyCPEAHEHHBIX 33 TUIAHKPYEMbiH TNEpHOx  TeMiiepaTryp
TCIUIOHOCHTENA B NIOJaroLileM H 00paTHOM TpyOONMpoOBoAax H TEMIEPATYPhl HAPYKHOTO
BO3AYXA,

(P, (PT _ yCPEAHEHHaA 3 IUTaHHPYEMBIH MEPHO/ H CPEAHEro,10Bas TEMIIEPATYPbl TEMIOHOCHTENSA
B nojaoem Tpybonposoae, °C:

(P, (PT . yCpEAHEHHAs 32 INIGHHPYEMBIH (EPHOA U CPeIHEr0A0BaA TEMITEPATYPbE TETUTOHOCHTES
B 0OpaTHOM Tpybonposose, °C,

{°P _ CpeAHAA 32 OTONHUTE/IbHEIN NEPHOA TEMIIEPATYDA HAPYXKHOTO BO3ayXa, °C.
HB

Cpenxue TeMneparyphl B NoAaroleM 1 obpatHoM Tpybonposoaax NpHHUMAKOTCS B COOTBETCTBHH C
TeMNepaTyPHbhIMU rpadukamu {7].

CpenHue TeMnepaTyphbl HapyKHOI0 BO3AyXa NpHHUMAIOTCs no [8). CmM. Takike ykaszanua B [9).

CpeaHne TeMneparypbl rpyHTa MOXHO npHHaTh no [10].

/ns HOBBIX TenAOBbIX ceTEH, CIPOEKTHPOBAHHBIX H MOCTPOSHHBIX B COOTBETCTBHM co CHH{I
2.04.14-88, HOpMBl MIOTHOCTH TETUIOBOFO MOTOKA AOKHBI npuHMMAarbed no sromy CHall [11].
HoBuin CHul1 41-03-2003 toro xe Hazsauus [11a] Been. ¢ 01.11.2003 r., Ho He npomen
rocperucTpaunio. Moxer ObiTh HCIIONL30BaH B xauecTBe Pabouero MarepHana.



(DakTHueckne TEMIOBbIE NOTEPH 3ABHUCAT OT YCIAOBHH IKCMAyaTalWd M BO3PacTalOT MNpw
HeHANaxeHHbIX TEIUIOBBIX CETAX, IIPH YBJIIAXKHEHHMW U Pa3PYIICHWH TENNOBOH H30MAMM H JIOJKHEI
OTPEACIATHCS NPHOOPHLIM METOAOM. [l1A OpPMEHTHPOBOUHBIX PACUYETOB NMPHHUMAKOT CPOK CIIyKObI
nokpoBHoro cnos (no AaHnsiM BHUIIWM Tennonpoexkt) ang 3alinTHeIX NOKPHITHA HA METAIUTMUECKOH
OCHOBe (HaaseMubie npoxknaaxw) 10-12 ner, HA OCHOBE NPUPOAHBIX TNOJMMEPOB (MOA3EeMHbIC
npokNaaku): pybepoun, uszon 2-3 roaa, crexnopybepoun 3-4 ropa; wrykarypka acbecrouemeHTHas 4-5
ner. Temnobbie NOTEPH TEMIONPOBOJAAMH YBEAMYMBAOTCA OPHUEHTHPOBOYHO. MPH  YBIIAXHCHHH
TeIUIOBO H30mALkK B 1,5-2 pasa, npu noaHOM pa3pylieHHH (OTCYTCTBMM) TEILTOBOH W30MALUKM B 4
pa3a; npd 3aromNeHHH TEMIOBOM H30MsUMM B KaHale B 8-10 pa3 (AanHoe nONOXEHUE HOCHT
PEKOMEHIATCALHBIM XapakTep M HE pacnpOCTPaHAETCA HA HOPMMUPOBAHUE TEIUIOBBIX TOTEPD).
CoBpeMeHHbie TPYObl A TEILIOTPACC CO CPOKOM CNy:OBl 10 50 JieT 1 NOHMKEHHBIMH YAEAbHBIMKA
TEIVIOBBIMHK OTEPAMHY OMUCaHbL, HanpuMep, B [13].

Pacxon Tenna Ha MOTEpPU B BOAAHBIX TEILIOBBIX CETAX ¢ YTeykoH BoAbl M3 TpyOonpoBoaos, BT
[(kxan/u)}, onpeaenswoT 110 popMyne:

A SO
— T Ik L
oy =0,28G,C =45 |,
(2.6)
i ]
P+ P
Q{}}' = G}' CB - 2 - -IEE ?

rae (, - pacxoa BoAbl Ha NOAMATKY, KI/4;
(' - TermoeMkocTh Boabl, K/ K/kr °C (kxan/kr °C);
(P . YCPEAHEHHAA 32 MaHUPYEMblil epHOA TeMIEpaTypa Xonoanoi (BoaonposoaHoi ) soast, C,
.}

(P . YCpEIHEHHas 32 IJIAHUPYEeMBIE NEpHOA TEMIEpaTypa TErJIOHOCHTENA B TOHAIOILIEM
Tpybonposoae, °C;
(P _ yCpenHEHHAd 33 IJITAHWPYEMBIH TIEPUOK TEMNEpaTypa TEIUVIOHOCHTENA B OOpaTHOM
Tpybonposoae, °C;
0,28 - cooTHomicHue Mexay kKx/a u Bt (1 x[{x/u = 0,28 Br).
Pacxon BOOM HAa NOANMUTKY TEMUVIOBOH CE€TH B 3aKPHITOM CHCTEME TEIUTOCHAOXKEeHHs, Kr/u,
onpeaensoT no GopMyne:
Gy = alrp, (2.7)
rae d - HOPpMATHBHOE 3HAYECHHE YTEYKH U3 TEIJIOBOW CETH B MEPHOJ AKCILTyaTauMM, COrixacHo (5]
NPHHEUMaIOT paBHbiM 0,0025M°/(u-M”);
V. - 0OBeM TEIIoROH ceTH, M,

VTE =il/l.[l )
1=

rae V, - ynensHbiii 06beM Boabl B TPYOONpPOBOAE i-To AHAMETPA, M /KM, IPHHHMAaeTca 1o Tabn.2.1,
[, - IPOTAKEHHOCTHh YYACTKA TEIUIOBOM CETH i-T'0 JHAMETPA, KM,
N - KOJIHYECTBO YUaCTKOB CETH,

P - mIOTHOCTH BOIBL MpH CPEAHER TEMmepaType 3a IUIAHHPYeMbil NEpHOR f, = (1,7 +1;7)/2,

3
KI/M™.
KonxuecTso Teruta, TepseMoe ¢ yTreuxoit u3 tpybomposoaos terutosbix ceter, I'Ix (I'kan), 3a
MJIaHHPYEMBIH IEPHOA ONPEASASIOT 10 GopMyne:

&
Q, =3,60,,-Z,107°,

(2.8)
(Qy = 0oy 2,107,
rae Z, - NpOAODKHTENBHOCTE TUTAHUPYEMOTO NEPHOAA, 4, paBHas 24-Z.
Hnga ¢popmyinnl B ckoOkax:
tP P 6
Q, =aV, Cp| 5 ; . —~£r1-24-7Z-107 I'ran/nepuon. (2.9)

2.2. Onpeaestenune noTeps TEMNa H30AHPOBAHHBIMH TEILIONPOBOAAMH H apMaTypoHd B
noMemieHuax KoreabuniX B LETII

Ilorepy Tenna W3OMHPOBAHHBIMH TEIVIONPOBOAAMH H  apMaTypoH, pacnojIOXCHHLIMY B
noMeIUeHUAX KotenbHbiXx H LTI, npuHyMalOT KaK CyMMY HOPMATHBHBIX [OTEPHL TEIUIONPOBOAAMH B
3ABUCHMOCTH  OT guaMerpa Tpybompomroma, cpeaHedl  TeMmneparypbl  TEIMUIOHOCHTENIA  H



NPOAONKUTEILHOCTH TPAHCNOPTHPOBAHUA TeNJa B TEYeHUE MAAHUPYEMOro nepuoaa (roa, Kpapran,
MecsL).

[lotepu Ttemna TpyGonpoBOLaMM B MOMEILEHHAX ONpeAensloT 1O GopMyiae (2.5), HOpMb
TUIOTHOCTH TeMNOBOrO MOTOKA Js TPYOONPOBOAOB, PACIIONOKEHHBIX B TOMELIEHHAX, IPUHUMAIOT N0
Tabn. 2.5 (Ilpunoxenne 2)

Pacxoa Tenyia yepes H0BEpXHOCTh U3OMNPOBAHRHON apMaTypbl, BT(kkaj/4), onpeaensior Kak.

Ocar = Tuarl (2.10)

TJ€ o, - HOPMBI  TLIOTHOCTH TETIOBOYO TOTOKA, BT1/M (Kkaw/M-u), npusumaroTes mo Tabn. 2.6
(ITpunoxeune 2);
[, - JUIMHA [-TO 3eMcHTA apMmartypbl, M. [Ioa aneMeHTOM apmaTypbl NMOHMMAaeTcd ¢/IMHHYHAA
apMarypa (BeHTHIb, OTBOA, TPOHHHAK U T I1.)
Ins nomemesuilt ¢ TeMneparypod, oTAMyHOH oOT pacuetdHod (25 °C), m ycpeaHeHHO#H
TEeMAEPATYPOil TEMNIOHOCHTENA, OTIIMYHOH OT NpUHATON Jid pacdyera HOPM, IUIOTHOCTH TEILIOBOIO
NOTOKA MEePECYHTHIBAKT IO COOTHOUICHHIO.

q:iﬂl' = qHﬂI(I; - F;H)/(tT - IrlElH) ! (211)

UAC Gue - HOPMBE TUTOTHOCTH MOTOKA, BT/M (kkam/M-d), mId TemnepaTypsl BHYTPEHHErc BO3AyXa
faq = 25 °C u cpeaHel Temnepatypst TemnoHocutens ¢, = 100 °C;

{{ - YCpPEIHEHHBIC TEMMIEPATYPhl COOTBETCTBEHHO TEIUIOHOCUTENA U BHYTPEHHETO BO3AYXa, °C,
33 paccMAaTpUBaeMblii MEpHOA ANA KOHKPETHOrO cmywas (yKasaHHble TEMIIEPATYPLI
onpeaenaorcs cooTsercTBeHHO o [7] u [9]).

Pacxon remna ¢ noBepXHOCTH HEM30JMPOBRAHHOHA apMaTyphl, BT(kkan/u), onpeaensaior no GopMyne:

Qﬂat - ql-u‘[m ’ (2]2)

ra€ 4, - HOpMbl  IUIOTHOCTH  TEIVIOBOTG  MOTOKA  AAA  H3OQ/JHPOBAHHLIX  TPYOONPOBOIOB
COOTBETCTBYIOUIErO AHaMeETpa, Br/M (kxan/m-4), npuuuMalorcd no 1ada. 2.5 (Ilpunoxenne
2);
I, - FKBUBAJICHTHAA OJHOMY YIEMEHTY apMaTyphl JIMHA HEH3OJHPOBAHHOIrO TpybompoBoaa, M,
npuaumaeTca no tabn. 2.7 (Ipunoxenune 2).
Pacxombr Tenna Hey30NMMPOBAHHBIMH (riaHLEBBIMY COCAUHCHUAMH B INOMEHICHMM TIDHBEICHBI B
Tabn. 2.8 (Iipunoxenue 2).
KonuuecTso Tenna, repaeMoe apMatypoit, KJK(Kkai), BEIMHCIAIOT M0 dopmyne:

U =362 UourZy

1=]

I.I'

Tﬂ'

(2.13)
[Qa = iQﬂ'a!ZEiJ

rag (Ju. - pACXOA TETUIA ¢ TIOBEPXHOCTH HEU3O0AMPOBAHHOM apMatypsl, BT (xkan/4), onpeaenieMblil
no gopmyne (2.12),
Ly, - TPOAOIKHTENIBHOCTD paloTHI i-I'0 ANeMEHTA apMAaTYphl, Y,
M - KOJIHYECTBO INEMEHTOB.

[lorepu Temna ¢ nOBEpPXHOCTH TEMNIOBOW M30NALMKM RAPONPOBOJOB M KOHICHCATONPOBOIOB
ONpEeACNANT AHAJTOTHYHO MOTEPAM BOAAHBIMHM TEIUVIOBBIMH CETAMH B COOTBETCTBHH ¢ HOpPMaMH
NIOTHOCTH TEILIOBOTO MOTOKA NS NapoNpoBOAOB H KOHASHCATONPOBOAOR, NpUBENACHHEIX 8 [11].

IIpumepr pacuerop aauet B [Ipunoxenuu 3.



NPUJIOXKEHHE 1

TABJINIBI K PA3JAEJTY 1

Tabnwna 1.1
33aBUCHMOCTb KANOPHHHBIX 3KBHBAJIEHTOB OT TEIUIOTH CFOPaHHA
O } 2% | O E) O 3, O 3 | O 3
19000 | 1,29 [ 8400 [ 12 | 7800 | 111 | 7200 | 1,03 | 6600 | 0,93
8900 [ 1,27 | 8300 | 1,09 [ 7700 | 1,10 | 7100 | 1,01 | 6500 | 0,92
8800 | 126 | 8200 | 1,17 | 7600 | 1,09 | 7000 | 1,00 | 6400 | 091
8700 1,24 | 8100 1,16 7500 1,07 6900 | 0,98 6300 0,90
8600 1,23 8000 1,14 7400 * 1,06 6800 J. 0,97 6200 1 0,88
8500 1,21 7900 1,13 7300 1,04 6700 0,95 6100 0,87
1 ; I | 6000 | 0,86
3; - KANOPHHHBIA SKBHBAIEHT
(), - TETJIOTA CTOPAHMA ra3a, Kkan/m’
Tabauua 1.2
Pacyernmpie 3Hauenus KIT/I cTanbHBIX NapoBhIX B BOJOrpEHHBIX KOTIOB HA ra3e
No Mapka koTnoB :_ KII/1 l» No MapkH KOT/10B K111
1| E-1-9 | 088 16 KB-TM-4-150 0,92
2 JKBP-2,5-13 | 0,90 17 KB-I'M-6,5-150 0,941
3 | JKBP-4-13 0,908 18 KB-I'M-10-150 0,92
T 4 JKBP-6,5-13 | 0,918 19 KB-I' M-20-150 0,92
3 JKBP-10-13 0,918 20 KB-I'M-30-150 0,92
6 | NKBP20-13 | 091 21 | KB-TM-50-150 0,925
B JIE-4-14TM 0,903 22 KB-TM-100-150 0,93
8 JE-6,5-14T'M 0,91 23 KBa-0,25-33 0,913
9 :} JIE-10-14TM 0,922 24 KBa-0,5-33 0,91
10 JE-16-14TM | 0,918 25 KBa-1,0-73 0,92
| 11 NE-25-14T'M 0,928 26 KBa-1,6-3 0,915
12 TBI'M-30 0,89 27 KBa-2,5-7 0,92
13 NTBM-30M 1 0,911 28 M3K-7AT -1 0,86
{ 12 ITTBM-50 0,896 29 BK3-75-39 0,904
15 [ITBM-100 0,886 30 UMITAK-3 0,90
Tabnuua 1.3
PacueTnbie 3Hadyenus KI1/] aBTOMATHIMPOBAHHBIX 4YTYHHBIX KOTJIOB HA rase
No Mapka koraa l KI1A Ne Mapka xoTna KIlJ
1 Bpatcx- 1T t: 0,903 7 KBA-2-95 0,926
2 Gdaken-11 0,90 8 KBA-3-95 0,93
3 BK-21 0,93 9 KB-I'M-1-95 0,905
4 BK-22 0,94 10 KB-I M-2-95 0,91
3 BK-32 ‘: 0,92 11 KB-I'M-3-95 0,918
6 KBA-1-95 0,915




B 3aBucuMocTH oT KI1[] kornos [4]

Tabnuna 1 4

Y neNbHbi#l pacxoa YCIOBHOTO TOM/IMBA HA BHIpa0dOTKY eAMHHLIBI TET1a WiTK Tapa

Y neneHbiH pacxod TOMAKBA B KT Y IenBHBIA pacxod TOTUTABA B KT
XCHDBHOFD TOIIIHBA XBHDBHOI"D‘ TOILIWBA
K. N A& K.IT. A4
o 1 Txan Ha | T HopMasibHOrO ta 1 Tran Ha | T HOpMalibHOrO
napa 1 napa
0,35 408,16 261,14 1 071 | 201,20 128,73 |
0,40 357,14 2285 072 | 198,41 126,94
0,45 317,46 203,11 0,73 195,69 125,20
0,50 285,71 | 182,80 0,74 193,05 123,51
0,51 280,11 | 179,21 0,75 | 190,47 121,86
0,52 274,72 175,76 0,76 187,97 120,26
0,53 269,54 172,45 0,77 185,52 118,70 ‘
0,54 264,55 | 169,25 | 0,78 183,15 117,17
0,55 259,74 166,18 0,79 | 180,83 115,69 |
0,56 255,1 163,21 0,80 178,57 114,25
0,57 250,62 | 160,35 1 081 | 176,36 112,83
0,58 246,30 157,58 1 082 174,22 111,46
0,59 241,13 | 154,91 0,83 172,11 110,12
0,60 238,10 152,33 0,84 170,07 108,80
0,61 23419 | 149,83 0,85 | 168,06 107,52
0,62 230,41 147,41 0,86 166,11 106,27
[ 0,63 226,75 | 145,07 0,87 164,20 105,05
0,64 223 21 142,81 0,88 162,34 103,86
0,65 219,78 140,61 | 0,89 160,51 102,69
0,66 216,45 138,48 090 | 158,73 101,55
0,67 213,21 136,41 0,91 156,98 100,43 |
0,68 210,08 134,41 0,92 155,28 99,34
0,69 207,03 | 132,46 0,93 153,60 98,27
0,70 204,08 130,57 0,94 151,96 97,23
Tabnuua 1.5

YaenbHble HOPMBI Pacxoja yC/IOBHOTO TOTUIHBA A5 [TAPOBLIX H BOAOTPEHHBIX KOTMIOB [3]

Tun koTIA

HopMa pacxona
YCJOBHOTO TOTUTHBA
N KOT/Ia Ha
HOMHHANBHOH
Harpyske npy padore
Ha rase, kr y.1./T Jix

Tun kotna

Hopma pacxona
YCIIOBHOTO TOIIMBA
ANf KOTJA Ha
HOMHHAJIBHOH
Harpy3ke npy pabore
Ha raze, Kr y.1./I JIK

(kr y.1./I'kan) (kr y.1./T'Kan)
| [lapoBnie KOT.Ibs 4
'M50-1, TM50-14, 37,4(156,6) JIE-16-14 37,6(157.5)
I'M50-14/250 nyc}ﬂa, T/4 - 1
JIM3 (30 1/4) 36,0(151,0) 12 39,1(164,0)
B25-15I'M, B25-14T'M, 36,9(154,8) 9,5 R 39,3(164,8)
525-24I'M 7,5 39,4(165,2)
TI1-40 36,6(153,5) 5,5 B 39,6(166,0)
TI-20 36,9(154,7) 14,7 40,0(167.,4)
TC-20 37,0(155,0) 2 41,6(174,2)
NIKBP-20-13 37,5(157,1) [TBA-7 | 3923164,3) |
NKBP-10-13 37,6(157,6) __ |LIBA-S - 39,3(164,5)
[IKBP-6.5-13 37,7(158,1) IITGA-3 39,3(164,5)
JIKBP-4-13 37,9(158.1) KPILI-4 40,4(169,4)




JNKBP-2-13 38.3(160,3) badkokc-BrasKoKC 39.9(167,0)
(25, 7.5: 4,5 1/4)

JAKB-10-13 38,4(161,0) {BBJI 5-13 37,5(157,1)

AKB-6.5-13 38,7(162,0) Jlankammpckui 39,3(165.0)

J1KB-4-13 38,8(162,6) KopHBaHACKHH 39,3(165.0}

HKB-2-8 38,9(163,0) E1/9: £ 0.8/9:. FE 0,4/9 39,6(166,0)

KE-25-14 37,2(155,9) T™M3 1/8 40,7(170,4)

KE-10-14 37,4(156,9) MM3 0 8/8 40,8(170,8)

KE-6,5-14 37,9(158,9) |BI'J] 28/8 40,7(170,4)

KE-4-14 38,2(160,1) M3K 41,9(175,7)

Bogorpeiinbie KoTabl

ITTBM-100, KBT'M-100 37,6(157,6) KBI'M-6,5KBTC-6,5 37,5(157,3)
KBI'M-4 KBTC-4

[TTBM-50, KBI' M-50 38,3(160,5) TBI' ‘ 40,1(168,0)

IITBM-30, KBI'M-30, 37,4(156,8) CekironHbIE YyTYHHbBIE 41,3(173,1)

KBTC-30, KBTCB-30 | CTaJIbHBIE |

KBI'M-20, KBTC-20, 37,8(158,4) (HP-18, HUUCTVY-5 u

KBTCB-20 ap.)

KBI'M-10, KBTC-10, 37,8(158,4)

KBTCB-10

3HaucHuA k03¢ QHIHEHTa 4, YVUHTHBAIOINETO YBE/IHYEHHUE PacX0/a TOIUTHRA HA KOMIICHCAIIHIO

BHYTPUKOTENBHBIX OTEPD TeIa (Tabn. 1.6 - 1.8)

Tabnuua 1 6 [2]

Tun xortia

HopMaTus pacxoaa Terna Ha
COBCTBEHHBIE HYX]Ibl KOTEJIbHOM d

[1apoBbie KOT/IbI MPOK3BOAHTEILHOCTBIO A0 2 T/4 0,04
[TapoBbie KOT/ibi NPOU3BOJHTEILHOCTRIO OT 2 10 20 T/9 0,02
BoJaorperHpi€ KOTIH 0,01

Tabauua 1.7 [4]

[ pynnsl KOTENBHBIX, RONOCAHMTENBHLIC BUALI TOTEPL TEINA
(mapa} Ha COOCTBEHHBIE HYX/Ibl KOTCJIbHOM

COGCTBEHHBIC HYKAB KOTEIBHOA, d; y |

Hopmartus pacxoaa tefuia Ha

AawjienueM napa Oonee 0,7 KTC/CM™

1. KorenbHblé ¢ BOOOIPEHHBIMM YYTYHHBIMH U CTAJIbHLIMH 0,025
KOTNIaMH ¢ HarpesaHueM sojbl He Gonee 113 °C *

2. KortenpHble ¢ NAapOBBIMM 4YYTYHHBIMU H CTAIbHBIMH 0,035
KOTNaMH ¢ H30BITOMHHBIM JaBjieHHMeM mnapa He Bbilie 0.7

Kre/cm |

3. KoTesibHbIE ¢ BOAOTPEHHBIMHU KOT/IAMH C HATPEBAHHEM BOJIbI 0,03
no 130-150 °C

4. KoreabHble ¢ DAPOBBIMH KOT/AMH C M30BTOYHHIM 0,047

]

Tpumevanusn:

| Jins kOTEnbHbIX ¢ A€a3paToOPaMH, He UMEIOLMMH OXNaanTenei soinapa, npubaenserca 0,008
2. B xotenbHbix no 1 4 TaONUUBI NpH NEPHOANYECKON NPOAYBKE BOABl H3 KOTJIOB AONONHKTENbHAA MpHOaBKa

d.,, npuaamaetca 0,005

Tabnuua 1.8 [5]

CocTaBnaioLIMe pacxoaa TerIo3Hepruu Ha coOCTBEHHbIE
HYX bl KOTEJIBbHBIX

Hopmaruset pacxona Temia Ha
COOCTBEHHBIE HYXAM KOTEILHOH
Mo 3JIEMEHTAaM 34Tpar, .

[Ipoaysxa napoBbix KOTIOB
[TpoussoauTenbHOCTHIO, T/4: 10 10

0,0013

Oosee 10

0,0006




PacTonka KOTnoR

00,0006

TexXHOMOTrHUECKHE  HYKIbI
QTOIMNEHHE KM XO3AHCTBEHHBIC HYXJAbI KOTCJBHOW, MOTEPH C
H3NYUYEHHEM TEM1a NaponpoBOAaMH, HacoCcamu, DakaMy H T I,
YT€UKH, MCIapeHus TnpH anpoOMpoBaHHW H  BLIABACHHH
HEMCIIPABHOCTEH B 000PYIOBAHHH; HEYUTEHHBIE MIOTEPH

XHMBOOJOOYHCTKH,

J€aPaLUH,

0,022

Hroro:

C

0,0239-0,0232

Tadonuua 1.9

Y menpHbie 3aTPaThl MEKTPOIHEPIHA Ha COOCTBEHHBIE HYX/AbI KOTENBHOH [5]

PacyeTHas TeivioBas HArpy3Ka OTONMUTEIBHBIX
KOTENbHBIX Majioi MowHocTH, MBT(I'kan/u)

Y IeNbHBIE pacXoAbl AMEKTPOIHEPTHHA HA BRIPADOTKY
W TpaHcnopTuposanue Teina, KB/MBT(xkBtw/I'kan)

| .

To 0,58 (Jio 0,5) i 17,2(20)
0,59-1,16(0,51-1,0) 17,2(20)
1,17-2,33(1,01-2,0) l 16,3(19)
2,34-3,49(2,01-3,0) ) 15,5(18) )
3,50-5,82(3,01-5,0) ] 15,5(18)
5,83-11,63(5,01-10) 15,5(18)
11,64-58,2(10,01-50) 15,5(18)

Y aenbHbIA pacxo/ YCOBHOIO TOIIMBA Ha | pactonky kotaa (5]

Tabnunia 1.10

TR rpm— VaensHbld pacxoa yCIOBHOrO TOIUIWBA Ha 1 pacTonky KoTia
HAIDEBA KOTIA, M° ___ (xkry. T )TNpH QIMTEIPHOCTH OCTAHOBKH, 4
’ 2 6 12 18 24 48 bonee 48
Jio 50 10 | 25 [ 50 | 75 [ 100 | 200 | 300
51-100 17 | 50 [ 100 [ 150 | 200 | 400 | 600
101-200 34 [ 100 [ 200 [ 300 [ 400 | 800 [ 1200
i 201-300 52 [ 150 [ 300 | 450 | 600 | 1200 | 1800
301-400 [ 68 | 200 | 400 | 600 [ 800 | 1600 2400
401-500 85 | 250 [ 500 | 750 [ 1000 [ 2000 3000
[Tpumevanusn:

| Jia KOT/IOB ¢ NAOWAXBKY NOBEPXHOCTH Harpesa Gomee 500 m° Ha PAacTONKY MOCAE CYTOYHOro OCTAHOBA
Pacxok TOIJINBA PABEH 2-4acOBOMY PacXOay TOIUTUBA MPH €ro NMONHOK Harpylke
2 Yucno pacronokx onpenmensercs rpaduxkom pabor no  peMOHTAaM W OOCNYXKHBAHMIO KOT/IOB,
TEXHONOTHYECKHM NPOLECCOM H NTPOU3BOACTBEHHBIM NIAHOM PabOThI KOTENBHOM.

SOHTANBAHA HACBIIIEHHOroO napa [2]

Tabmwua 1.11

ADCONKTHOE ABCOMIOTHOE | ADBCONIOTHOE

SHTAIBINA napa DHTAIBLIIHA Mapa OHTATBNKA Napa
- ,IlaBJI_EHHE F [ | HABNCHHC F _ N NABJIICHHE _P |
MIla | kr¢/em” (TH%}:S MIla Lxrc/cf i (1:_1 fm}l://;rz | M]'Ia_. KI'c/CM® (I:{dx,[;;:/c/:l; |
10,070] 0,70 | 2,659(635,1) [0,15[ 1,50 | 2,693(641,6) [1,13] 13,0 | 2,787 (665.6)
[0,080] 080 | 2,665(636,4) [0,30] 3,00 | 2,724(650,7) [1,14] 14,0 lez,?st; (666,2)
10,090] 0,90 | 2,670 (637,6) | 0,60 ] 6,00 | 2,756 (658,3) [1,15 | 15,0 | 2,791 (666,7)
0,10 | 1,00 ;2,675 (638.8) [0.90] 9.00 | 2773 (662,3) [1.16 ] 160 | 2,793 (667.1)
0,11 1,10 | 2,679(639,8) [1,00] 10,0 | 2,777(663,3) [1,17] 17,0 | 2,795 (667,5)
0,12{ 1,20 | 2,683 (640,7) [1,10{ 11,0 | 2,780 (664,10) ‘1,13{ 18,0 | 2,796 (667,8)




MPHIO0XEHHUE 2

TABJIMIbI K PA3JIEJLY 2

Y aenbneii 00beM BoABL B TPYOONIpOBOAE

Ta0auua 2.1

Hapy)kHbii HamMeTp | BuyTpeHHHA iuameTp TomMHa CTEHKH, MM O6bEM BOABI, M /KM
TpyObl, MM TpyObI, MM |
48 1 41 3,5 1,32
S7 | 50 3.5 1,96
76 | 69 | 3,5 3,74
89 81 4.0 5,15
108 100 4,0 7,85
133 [ 125 4,0 i 12,27
159 | 150 { 4,5 17,66
219 203 | 8,0 32,35
273 257 8,0 L 51,85
273 | 255 9,0 | 51,04
325 309 | 8,0 | 74,95
325 307 9.0 | 73,99
325 305 | 10,0 73,02
377 357 10,0 100,05
426 412 7,0 133,25
426 410 [ 8,0 | 131,9 7
478 462 | 8,0 167,55
478 460 9,0 166,11
478 458 10,0 _ 164,66
529 515 7,0 ! 208,20
529 509 10,0 | 203,34
630 612 9,0 294,02
630 ’ 610 10,0 292,10
Tabnuua 2.2
v al HopMut rI0THOCTH TEMNOBOrO NOTOKA AA ABYXTPYOHBIX BOAAHBIX TETUIOBLIX CETEH
CNIOBHLIA i
POXOL _ NpH NPOKNAAKE B HENPOXOAHBIX KaHanax, Br/m (kkan /M-u) _ §
TpyGo- | mis ang | cymMmapHas mis | CymMMmapHax ans | cymMapHas
npoBona, o0OpaTHOH | noAamoLleH ana | DoAaouIER ars | nopaioues ats
M NMUHHK CT | NUHHHK ¢ T | AByxTpyOHOH | nuHKK ¢.r. | AByXTpYOHOH | NMHMHU C . | ABYXTPYOHO#H
| 1=50°C | t=65°C | npoknanku | =90°C | npoknaaku | (=110°C | npoknaaxu
32 | 23,2(20) | 29,1(25) | 52,3(45) 37,2(32) 60,4(52) | 44,2(38) 67,4(58)
57 1 29125) | 36,1(31) | 65,2(56) 46,5(40) ! 75,6(65) | 54,7(47) 83,8(72)
76 | 33,7(29) t 40,7(35) | 74,4(64) 52,3(45) | 86,0(74) | 61,6(53) 95,3(82)
89 | 36,1(31) | 44,2(38) | 80,3(69) 57,0(49) 93,1(80) | 66,3(57) 102,4(88)
108 39,5(34) | 48,8(42) | 88,3(76) 62,8(54) [ 102,3(88) 72,1(62) 111,6(96) |
159 [ 48,8(42) | 60,5(52) | 109,3(94) | 75,6(65) I 124,4(107) | 87,2(75) | 136,0(117) |
219 | 59, ,3(31) | 72,1(62) [ 131,4113) | 91,%79) | 151,2(130) [ 105 ,8(91) [ 165,1(142) |
273 | 69 8(60L 83 7(72) | 153,5(132) 1 104 7(90)_ 174,5(150) J_119 8(103) | 189,6(163)
377 88,4(76) | - 124,4(107) | 212,8(183) | 146,5(126) | 234,9(202) |
426 | 95,4(82) i L : 140,7(121) | 236,1(203) [ 159 3(137&254,7(219)
L 478 ir 103,8(91) [ - - 153,5(132) { 259,3(223) | 174,5(150) [ 280,3(241)
529 1117, S(IUILF - - 165,1(142) | 282,6(243) | 186,1(160) 303 ,6(261)
630  |132,6(114)} - - 189,6(163) | 322,2(277) | 214,0(184) 346 ,6(298)
Hpusevanun;

1 PacueTHbie CpeaHEroaoBbie€ TEMNEPAaTyphbl BOAb! B BOAAHBIX TennoBbix cetax 65, 90, 110 °C cooTBeTcTBYIOT



TemneparypHbiM rpadgmkam 95-70, 150-70, 180-70 °C
2 TTpoMexyTouHbIE 3HAUEHHA HOPM MNOTHOCTH TEMJIOBOTO IOTOKA CREAYET ONPEeAENSTh HHTEPNOJIALMEH

Tabanua 2.3
Hopvs 070THOCTH TENIOBOrO HOTOKA 1518 ABVXTPYOHEIX BOAAHBIX TCMIOBHX CeTEH

E % NpH NOA3CMREOH SeCkanaIbHOK Mpoknagke, Br/m (kxan/M-u) F
2
= 2 Ans a0 ¢y MMAapHad A Ang CYMMapHas ans 118 CyMMapHas
2 é— nojarLeH | obpaTHoit hil i nojameH | obparHoH A3 noAaloeH | odparHoOH Bl b1
E | AMHBH C T | uHME € T | ABVXTPYOHOH | IMHUM CT | ZHHHM C © | 2BYXTPYOHOH | MHHMMM C T | JIHHHH € T | ABYXTPYOHOH
;;l; é_ t=65°C | 1=50°C MPOK-13AKH t =90°C £ =50°C | npownaaku | = 110°C | ¢=50°C | npokiaaku

:

[22.0019) [18,6(06) | 40,6(35) [ 31,4(27) | 18,6(16) | 50.0(43) [ 36,1(31) [ 18,6(16) | S54,7(47)

-

27,924) [ 233(20) | 51,2(44) | 38.4(33) [23.3(20) | 61,7(53) | 44,238) [22,119) | 66,3(57)
30,2(26) | 25,6(22) | 55,8(48) | 40,7(35) |25.6(22) | 66,3(57) | 48,8(42) | 244(21) | 73,2(63)
89 [32.6(28) [ 26,7(23) | 59.3(51) | 43,037) | 25,6(22) | 68,6(59) | 51,2(a4) |25,6(22) | 76,8(66)
108 | 34,930) [ 25,1(25) | 62,8(54) | 46,5(40) | 29,1(25) | 75,6(65) | 54,7(47) | 27.9%24) | 82,6(71)
133 [384(33) [ 32,6(28) | 71,0(6T) | 51,2(44) | 32,6(28) | 83,8(72) | 60,5(52) | 31,4(27) | 91,9(79)
159 [40.7(35) [36,131) | 76,8(66) | 54,7(47) [33.7(29) | 884(76) | 65,1(56) |33.7(29) | 98,8(85)
219 | 47,7(41) | 46,5(40) | 94.2(81) | 70,.9(61) | 46,5(40) [ 117,4(101) | 82,6(71) | 45,4(39) | 128,0(110)

273 | 62,8(54) | 53,5(46) |

et | R, R RV
Sh =l

~

/!

. 116,3(100) | 79,1(68) | 51,2(44) | 130,3(112) | 91,9(79) |51,2(44) | 143,1(i23)

-

325 | 69,8(60) | 59,3(51) | 129,1(111) | 87,2(75) | 58,2(50) | 145,4(125) [ 102,3(88) | 57,0(49) | 159,3(137)
377 - - - [ 96,5(83) ] 62,8(54) [ 159,3(137) | 110,5(95) | 61,6(53) | 172,1(148)
426 - - ) 102,3(88) | 67,5(58) | 169,8(146) [117,4(101)[ 66,3(57) | 183,7(158)
478 | - | - E 108,2(93) { 72,1(62) | 180,3(155) [125,6(108)| 70,9(61) [ 196,5(169)
529 | - -] : 114,0098) | 76,8(66) | 191,8(164) [132,6(114)] 75,6(65) | 208,2(179)
630 [ - i - [131,4(113)] 89,6(77) | 221,0(190) [152,4(131)] 88,4(76) | 240,8(207)

pumevanue. CM npuMmeuanust x mabn.2.2

Tabsuua 2.4
HopMBI NIOTHOCTH TEMIOBOrO NOTOKA AJIA TEILTONPOBO/IOB,
YCcIOBHBIN OPOXOa PACIIOIOKEHHBIX HE OTKPRITOM Bo3ayxe, Br/M(kkamn/mM-4),
TpyOonpoBoaa, Mm ~ _Mpu cpeAHeH TeMneparype TemioHocuTens, °C
| 50 65 | 75 100 125 150
48 | 19.8(17) 23,3(20) | 26,7(23) | 32,6(28) | 41,9(36) | 31,2(44)
57 | 22,1(19) 27,924) 30,2(26) | 38,4(33) | 47,7(41) | 57,0(49)
76 | 24,4(21) I 30,2(26) 33,7(29) | 43,037) | 54,7(47) | 65,1(56) |
89 27,9(24) 33,7(29) | 38,4(33) | 47,7(41) | 59,3(31) | 70,9(61) |
108 30,2(26) 37,2(32) 41,936) | 53,5(46) | 66,3(57) | 77,9(67)
133 34,9(30) | 41,936) | 47,7(41) | 59,3(51) | 73,3(63) | 86,1(74)
159 38,4(33) | 46,5(40) 52,3(45) | 66,3(57) | 81,4(70) | 95,4(82)
219 46,5(40) 57,0(49) 64,0(55) | 81,4(70) | 98,9(85) | 115,1(99)
273 53,5(46) 65,1(56) 73,3(63) | 91,9(79) | 110,5(95) [127,9(110)]
325 61,6(33) 74,4(64) 82,6(71) :102,3(88) 122,1(105)1141,9(122) |
377 68,6(39) | 82,6(71) 91,9(79) | 114,0(98) [136,1(117)1157,0(135) |
426 | 75,6(65) | 89,6(77) | 100,0(86) {123,3(106)(147,7(127)1171,0(147) |
476 81,4(70) 97,7(84) | 108,2(93) {133,7(115)}1158,2(136)[181,4(156)
529 88,4(76) | 104,7(90) | 116,0(100) [144,2(124){171,0(147) 197,7(170)
630 ( 102,3(88) lIZI,(}@Od) 133,7(115) [164,0(141) [194,2(167) | 223,3(192) |
720 114,0098) | 133,7(115) | 147,7(127) [181,4(156){214,0(184)] 245 4(211)
Hpusmewanuia:

1 HopMBbl MIOTHOCTH TEOBONO NOTOKA OMpeneieHbl NPH CPeAHEH pacHeTHOH TEMNEPAType OKpyxatoLuei

cpeabt 3a nepuoa pabortwt 5 °C
2 TlpomencyTouHble 3HA4YEHHA HOPM NNOTHOCTH TENAOBONO 10TOKA CAEAYeT ONPEACARTE HHTEPNONs LHeH



Tabnuua 2 5

YcnoBHeI#i mpoxoa
Tpybonposoaa, MM

HopMbt MAOTHOCTH TEMIOBOro0 MOTOKA A TSIUIONPOBOAOB,

NpH CPeaHeR TeMneparype TenaoHocHTens, °C

PACNIONIOKEHHBIX BHYTPH NOMEISHHNA, BT/M (KKxan/m-u),

50 75 100 125 4 150
32 13,2(12) 23,2(20) 32,6(28) 40,7(35) 50,0(43)
48 15,1(13) 25,6(22) 36,1(31) 46.5(40) 57,0(49)
57 16,3(14) | 26,7(23) | 37,2(32) | 50,0(43) 61,6(53)
76 17,4(15) 30,2(26) 43,0(37) 57.0(49) 67,5(58)
89 18,6(16) 31,427) | 454(39) 60,5(52) [ 72,1(62)
108 25,6(22) 39,5(34) 52,3(45) 66,3(57) 79,1(68)
133 31,4(27) 46,540) | 61,6(53) |  75.6(65) 88,4(76)
159 36,1(31) 52,3(45) 69,8(60) 83,7(72) 97,7(84)
194 40,7(35) 58,2(50) 76,8(66) 93,0(80) 108,2(93) |
219 44,2(38) 60,5(52) 81,4(70) 98,9(85) 116,3(100)
273 48,8(42) 68,6(59) 90,7(78) 110,5(95) 129,1(111)
325 52,3(45) 70961) [ 98,985 | 121,0(104) 141,9(122)
{Ipumevyanun.

1 HopMbl nOTHOCTH TENNOBOro MOTOKA ONMpeAeneHbl NPy CPEeHEH pacueTHOH TeMnepaTrype OKpYXKaoileH

cpenpi 29 °C

2. IlpoMexyToMABIE 3HAYEHHA HOPM NJIOTHOCTH TEMIOBOTO MOTOKA CNEAYET ONPEIEIATh KHTEPTIIONALHEH

Tabnuua 2.6

HopMBI MIIOTHOCTH TENSIOBOrO MOTOKA Ye€Pe3 H3OIHPOBAHHYIO MOBEPXHOCTE APMATYPHl
B NOMEIICHUAX

HopMbl INOTHOCTH TEMIOBOr0 IIOTOKA Y€PE3 U30IHPOBAHHYIO TOBEPXHOCTh APMATYPHI
B TOMEILEHHSAX NPH fy, = 25°C Ha oaMH 3memMeHT, BT/M (Kkan/m-u)
v y M305uMs WHYPOM Mactuunas n3onsipa TomuuHon 70-100 MM,
CJIOBHbE y
HAMETD, MM TonuMHOR 70-100 MM, OpsocreHHble cOopHO-pa3bOpHbIC METALTHIECKHE
06epTKa H3OISLHOHHBIMH &yTHAPB ¢ BKNAABIIIAMH U3 MUHEPANBHOK BaThi
marepuanamu tomunao# | rommunoi 70-100 MM, Habuska v3 Munepanbs0H BaTh
70-100 Mm [0/1 METALIHYECKHH KOXKYX
50 136(117) 116(100)
100 186(160) 162(140)
200 302(260) | 262(226)
300 452(390) 394(340)

fIpusmevanue. Temneparypa TennoHOCHTENS NpuHATa pashor 100 °C

JKBHBAJICHTHAsA /UIKMHA apMaTyphl

Tabnuua 2.7

XapaxkTepUCTHKA apMaTyphl

DKBMBAJICHTHAA JVIHHA | 3NEMEHTa apMaTypHl, M,

NpH BHYTPEHHEM AHaMeETpe TPyOsI, M

[ no 0.1 | 1o 0.5
HensonuposasHas 0,7 7,2
Hsonuposannas Ha 3/4 BCel TOBEPXHOCTH 2.5 5,1




Tabnuua 2.8

Pacxoasl Tenna HEH30IHPOBAHHLIMA QIaHaMK

Pa3zHocTh TEMIIEPATYP MEXIY Pacxoap! Tenna HEU3OIHPOBAHHBAIMH (rIaHUAMH {OHA }lapa),
HapyKHOI MOBEPXHOCTBIO TPYOHI BT/M (kkaji/mM-4), npu ll, TpyObl, MM

H OKPYXXAIOLLHM BO3AYXOM, °C 75 100 j 150 200 | 250 300
75 1122 (105) 1157 (135) [232 (199) | 308 (265) | 383 (329) [ 453 (390)
100 174 (150) 1232 (199) | 348 (299) | 465 (400) | 580 (499) | 696 (598)
125 1244 (210) | 325 (279) 1476 (409) {639 (549) | 790 (679) | 952 (819)

MPHJIOXKEHHE 3
NMPUMEPLI PACUHETOB

1. IIpuMepnl pacyera YACIBRBIX HOPM PACcX0ga TOILIMBA HA BbIPAOOTKY TEILIOBOH IHEPIrUH B

KOTEJILHBIX

L1.1. Pacuem unoueudyanbHslx yOeabHbX HOPM pacxooa moniuea

OnpeaenHM HHAMBHAYAJNbHBIE HOPMbI pacxoda TOIUIMBA VIS TPEX THMIOB KOTJAOB (MO OAHOMY

THIIOPA3MEPY) B OTUETHOM TORY.

HUcxoanbie OaHHBIE. THH M THIIOPA3MEP KOT/1A, HOMHHAIBHASA TEIUIONPOH3BOAMTEIBHOCTHL (1O

macnopty xorna), KILJ korna (no tabnuuam 1.2 v 1.3 [Ipunoxenns 1).
PesynbTaTel pacyeTa. HHAXBUAYAIbLHEIE HOPMbI PACX0Aa TOILTHBA (10 gopmyne 1.2).
UcxonHsie RaHHBIE H pE3YJILTATH pacyeTa ¢BeAcHsl B Tabn. 3.1,

Tabnuua 3.1
HMcxonusie naHHBIE PesynbrarTsl I)acqera i
HoMunansHas KIIJI TIEE, 16 H - 142,857 Kry.T.
Twn, THIOpasMep komra | TCIOIPOHIBOIHTENLHOCTS ; P , 7’ Tan
’ O macmopTy Kotha (J,; | TabuuaM L.z, . kas
[ka/u Ipunoxenns | (dopmyna 1.2)
[laposoit JE-16-14I'M | 10,66 0,918 (Tabn. 1.2) 155,6
Bonorpeinbiii 30 0,912 (Tabn. 1.2) 156,6
KB-I'M-30-150 ] )
Bonorpe#nsiii Bparck-1T | 0,744 0,903 (1abn. 1.3) | 158,2

OnpezenuM TaKkxke NIAHUPYEMble HHAHBMAYAJIbHbIE YIEIBHBIE HOPMEI Ul TEX Xe KOTIIOB C
YUETOM IHEProcOeperaonMx MEPOIPHATHHA.
HcxonHble NaHHBIE: CHMXEHHE YyAEMBHBIX PACXOAOOB TOIUIHBA 33 CUET ONTHMH3ALHH DPEXHMOB

paborsl KOTNOB (B YACTHOCTH, CHHKEHHSA MOTEPL C YXOMAIUIMMH ra3aMH), OUYHCTKH NOBEPXHOCTEM
Harpcpa KOTJIOB, MOACPHHU3ALMH TOPENOYHBLIX YCTPOHCTB, ABTOMATHKH H APYIHMX MEPONPHATHH.
Ilpunumaem 3nauenns KIIJ] pasupimu 0,92 (koraw JIE-16-14I'M), 0,915 (KB-I'M-30-150) u 0,91

(koten bparck-11). BeipaboTky Tennoso#i sHeprus NpHHHMAaeM TaKOH e, KaK B OTYETHOM TOAY.
Hcxoansie JaHHBIE U PAaCUeT CBeAeHb! B Tabn. 3 2.

Tabnuua 3.2
Hcxoaneie naHHbIE [ Pe3ynbTarhl pacuera |
HomuHabHas KA n® ¢ yuetom 142,857 xry.T.
T TEMJIONPOU3BOAUTENBHOCTD K& H, = % " Tran
HI1, TUIIOpa3Mep KOTIa o nacropry kota O; 3HeprocOeperalomux Thas
Cran/u MEPONPHATHH (bopmyna 1.2)
Maposoii JIE-16-14TM | 10,66 0,92 155,3
BonorpeiHbii 30 0,915 156,1
iKB-I'M-30-150
Boporpeinsii bparck-1I L 0,744 0,91 157,0




1.2. Pacyem zpynnoeoii yoenvnoil HOpMsI pacxooa Monauea 018 KOmenbHoll
I* 3man: pacueT cpeHEB3BEIIERHBIX HOPM pacxoaa Tonauaa (o dopmyne 1.4).
VicxonHpie AaHHBIC. TMIBl H THNOPa3MEpPbl KOTAOB, HOMMHAIbHAS TEMIONPOH3BOANWTEIbHOCTD,
KIIA, nHausuayaibHble HOPMEI pacxoaa TOIUIMBA (Bce — mo Tabn. 3.1). 9ucino KOTJIOB Kaxaoro
THIIOPA3MEPa B KOTENIBHOH, YHCAO YaCoB, padoThl Ka)A0ro Kotia B roja {(onpeaenserca no rpaduky
pabOTHl KOTJIOB, B IAHHOM TPHUMEpPE JJiA YNPOLICHUS pacyeTa 33JalTCH CPEeIHHE 3HAUCHUA ),
HcxoHbie 1aHHBIC W PE3Y/ILTAThI PACYETA CBEACHBI B TaOM. 3.3,

2% Iman: pacyeT HOPMATHBA PacXxoja TEIUIOBOH PHEPruM Ha cOOGCTBEHHbIE HYKAbl (0 dopmyIe

1.7).

Hcxonuele naHHbie: THOBE W THNOPAa3MEPbl KOTIOB, HOMMHANbHAN TEMNONPOU3BOANTEIBHOCTD,
YUC/IO THUNOPA3MEPOB KOTNOB (no Ttabnuue 3.3); HOpMaTHBBI Pacxoda TEMIOBOH JHEPrdd Ha
COOCTBEHHBIE HYKIBI [T MAPOBLIX U BOAOrPeHbIX KOTA0B (1o Tabu. 1.7 Tpwioxenus 1).

McxonHsie gaHHbIe U PE3YILTATHI pacueTa CBEASHbI B Tabn. 3 4.

Tabnmuua 3.3
! chomjme JaHHbIE . Pacuer
H-O-n (1) _,
Cpea 5 H, xryr/Tkan QT
Tun, o Yucno B%E;H Bripabo1ka TennoBoi KI' Y T /ron
b pacoThl 3HEPIrUH [Tou K
e (D | SO en | e oy, | TP KO ;ﬂgfc Mpw KT e
pamep 1 HE?HGFD KOT]Ia ; =Qen cp’ no Tadn sueprocheper no Tabn. ¢ yHETOM
KOTna T/p, 1, |
(7 depr Fkan/ron 1.2,1.3, MEPONPUATHH 1.2, 1.3, 3CM
4/ron [punox | Ilpunox |
| : X o]
HE-16- 10,66 3 5760 184,2-10r 155,6 155,3 28,66-107 | 28,6110
14TM__| i
KB-TM-| 30 | 4 3240 388,8-10° 156,6 156,1 | 60,89-10° [ 60,69-10%
30-150 |- | | |
Bparcx |0,744] 6 5400 24,1-10° 158,2 157,0 3,81-10° [ 3,78-10°
1T
_|r H
d H O -n-f ro
Qﬁp =§Q1Tp:=59?’1'103 % i Q: ;i KIYTI/TON
r ] 93,36:10° 93,08:10°
M
T = %"H‘Q’TF‘ Kry.T.
4 ['kan
207,
]
156,4 1559 |
Tabnuua 3.4
Hcxonsibie gasHbie | Pacuer
Hopmartue
pacxoaa SO nd
TH", THnﬂpﬂBMEp Q" Ter10BOM Ql - 1, Ql' - dc . ~ IZQI I CHI
Ry, WIT dc H
KOT/a ['kan/y IHEPTrHH Ha I'kan/y I'kan/u }ﬂ: 0
COOCTBEHHBIE 1 "
| | Hy®abl d; _
JE-16-14I'M | 10,66 3 0,047 32 1,5 -
KB-TM-30-150 | 30 4 0,03 120 36 | :
Epa*rcx-ll" 0,744 1 6 | (0,025 ] 4.46 0,112 -
S=156,46 | ¥=5,212 d.. =0,033
1 1

32 yman: pacuer rpynnoBbiX yaeNIsHLIX HOPM Pacxo;ia Toriusa (no gopmyne 1.3).
HUcxoaHple AaHHBIC: CpeAHeB3BELICHHBIE HOPMBI pacxoaa tomyusa (rmo Tabn. 3 3) U HopmaTus

pacxona TENNOBOH IHEPrul Ha coBCTBEHHbIE HY¥ bl (no Tabn, 3.4).

Pacuer no ¢opmyne (1.3):



———-———

oy H__ 1564 155,9

C o 1-d,,  1-0,033 1-0,033
4% yman: pacyeT rogoBOro HOPMHUPYEMOro Pacxoaa M TOAOBOH IKOHOMHUH YCIOBHOIO TOIUTHBA LIS

koTenbHOH (o gopmyne 1.15, 6e3 yuera pacxoja yCnoBHOro TOIIMBA HA PACTONKY KOTJIOB)
Hcxoauvle aaHHbe: rDYNIOBHIC YAETbHbIC HOPMbI PACX0A2 TOIUIMBA N INIAHHPYEMOE KOJTHYECTRO

OTIYILEHHOTO TEIUIA.
[Tocneanee oupexengercs no gopmye (1.14):
0" = (1 - d.,,) = 597,1 (1 - 0,033) = 577,4-10° I'kan/ron,
rae senuuuna O = 597,1-10° Tkan/roa onpenensercs u3 tabmuupi 3.3
Pacuer o ¢opmyne (1.15) ans otyeTHoro roaa:

" =161,7-107-577,4:10° = 93366 T y.T./rOA.
Ilna niaHupyeMoro roja.
B* =161,2-107:577,4'10° = 93077 Ty 1./roa.
DJKOHOMHA YCAOBHOIO TOIUINBA!

AB" = BY — B" = 93366 - 93077 = 289 1 y.v./ron.

=161,2 xry.1/I'kan

=161,7 xry.r/T'kan, H_=

1.3. Pacuem zpynnogoii yOeabHOl HOPMbI PAcX00a moniauea OiR 00veOUHCHUA KOMENbHX
['pymmnoBas HOpMa PacXo/a TOIUIMBA HA OTHYCK TEIUIa M PAcXOl TOIUIHBA HA IUIAHHPYEMEIH ron

ONPEIETIAIOTCA 1O OTYSTHBIM H IUIAHOBBIM JIAHHBIM.
[IpuBesem npuMep pacuera At obveauHeHHs U3 10 KOTENBHBIX, B COCTAB KOTOPHIX BXOJAAT

pacCMOTpPERHBIE Bhillle KOTAb. CpeaHne 3HaueHHs BPEMEHH paboThl KOTIOB [1OJKOPPEKTHPOBAHKI MO
OTHOIHEHMIO K MPHHATEIM B I1. 1.2,

I* aman: pacuet cpeHEB3BELIEHHON YASTHHONR HOPMBI B OTYETHOM TOITY.

Hcxomuble nadHBIE M pacyeT NPHBEAEHDI B Tabm. 3.5.

Tabnua 3.5
Hexonnbie naHuble B B _ Pacuer
. BHPHGOTEH Pacxn,un':mnuna (Cpennen3penenHas
Tan, 0, > oy [ (1) TEIOBOR | L vnuBnayanbubiv | YAEIBHAS HODMA PACXONA
THOOPASMEP | - - o | EEYXT | e | w/ron ﬁp3HEPr““ HOPMAaM TONJIKBA B OTYETHOM FOJY
KOTna ['kan Q =Qt'":’( T:)crn H Q -n (T) }:_{-
rKEJ]/mlI 1 250 P e ,KrnyrFKﬂﬂ
g | KT ¥ T /TOR
[IE-16-14TM | 10,66 | 1556 | 20 | 5200 |  1,1-10° 171-30° :
KB-TM-30-50 | 30 | 1566 ] 15 | 3200 144.10° | 225,5-10° -
Bparci-1T___ | 0,744 | 1582 | 30 | 5000 | 0,11-10° 17.4-10° | :
E: 2.6510° %413,9-1{}'5 H = 413,9-10 =156,2
! 1 2,65-10°

2* sman: pacuet GaKTHUECKOTO CYMMAPHOTO HOPMAaTHBHOTO Ko3(guuuenTa (no gopmyne 1.12)
Hcxondele nannbie: NPHHKMMaEM (VIS MpUMEPa), YTO B OTYETHOM rOAy roJOBON pacXoAd TOMJIHBA
By= 434 THIC. T Y.T., BHpaboTka TemnoBoil 3Heprud OF = 2650 Thic. I'kan. IlpuHHMaeM, 4TO

H® = H =156,2 xr y.1./Txan (mo Tabnuue 3.5). Orcrona popmyna (1.12) paer.

_434.10°
156,2-2.65-10°

3% Iman: pacuer rpynnoBOl Y/JENbHON HOPMBI PAacXoaa TOIUIMBA M Pacxoia TOIUIMBA HA

rutaHupyeMblid roz (no popmynam 1.10m 1.15).
[IpuHHMaeM CyMMapHbIii HOpMaTuBHBIE KOY)PHUIIMEHT B IUTAHHPYEMOM

bakTHUECKOMY KOADPHUHMEHTY B OTYETHOM roay.
k= 1,08.
HopMmarup pacxoda rasa Ha cOOCTBEHHbIE HYXXAB NPUHMMAEM PaBHBIM IMOJYYCHHOMY paHEe
pacueToM (Tabn. 3.4):

K =1,05.

roly PpPaBHBIM

d., =0,033.
Cpeanes3selieHHas yaensHas HopMa beperca pasHo# 156,2 xr y.1./T'kan (Tabn. 3.5);
[‘pynnosas yaenbHad HOpMa pacxo/a Toruidea no gopmyae (1.10):



1,05-156,2
H = . — =169,6 kry.1./['kan.
10,033

2. Ilpumeps! pacuyera noveps TENJIOBOH YHEPIryul B TEMAOBLIX CETHAX

2.1. Hcxoousie oannsie

IlpyHnmaem:

Tennosas ceth OpoOTAHXKEHHOCTBIO 23,2 kM. [IpoTsiKEHHOCTH YUacTKOB NORAIOILIEro H 0OpaTHOro
TpyOONpPOBOAOB OJHOTO AHAMETpA PaBHBI MEXy co0Oi.

[lpoknaaka B HEMPOXOAHBIX JIOA3EMHBIX KaHanax Tpydonpoeoaoe auamerpoM 377 mm - 0,5 kM |
273 M- 1O kM , 219 MM - 2 kM, 159 MM - 2,5 km, 108 MM - 3 kM, 76 MM - 1.1 kM.

beckananbHasa npoxknaaka Tpybonposoaos auaMeTpoM 219 MM - 1,0 km.

Hanzemuaa npoxnaaka TpybonposoaoB aMaMeTpoM 377 MM - 0.5 km.

Ternosag ceTh pacnosioxkena B TBepckod obmacrn. CpeaHeronoBas TeMIliepaTrypa TIpPyHTa

fp =0,8 °C, cpennas 3a OTONHTENbHBIH NEpHOJ TEMIEPATYPa Hapy)HOrO Bosuyxa [ =-3,7 °C.

CpenHsa 3a OTONMTENbHLIH NEpHOA TEMNEpaTypa TEILUIOHOCUTENA B nojalolieM Tpybonposone
t? =90 °C, a B obparHom t.,F = 48 °C. CpeaHeronosas TeMIepaTypa TEIUICHOCHTE/IS B TI0/1A0ILEM

TpyGonposoae ¥ =90 °C, a B ofpathom " =50 °C. YcpeaHeHHas 3a OTOMHTENBHbIN MEPHONT

L

TEMIIEpaTypa XonoAHOH BOAH 1. =5 °C. JInuTenbHOCTh OTONMTENBHOrO neprona 219 cyTok.

2.2. Pacuem nonpagounbix Ko3IQQuiiuenmoe K Hopmam niomuocmu

[To ¢opmyne (2.3) onpeaesiseM MoNpaBOYHBIH KO3PPUUMEHT K HOPMAM TUTOTHOCTH TEIUIOBOTrQ
MOTOKA, NMPEACTaBIcHHbIM B Tabn. 2.2, 2,3 ¥ pacCUMTAHHBIM TIPH ONPENCICHHBIX CPEAHErOAOBBIX
3HAYCHUAX TEMIICPATYP TEIUIOHOCUTENA U IPYHTA /Ui NOA3EMHOH NpoKnaakyu TpydonpoBoaos:

P 4 {SP _4C°PT
non _ (o +0"—20p ) (90+48-2.6,8) _
(P +tPT 20 (90+50-2.5)

[To dopmyne (2.4) onpeaensgeM NONPaBO4HbIR KOIPPUUUEHT K HOPMaM TUJIOTHOCTH TEILIOBOTO

MOTOKA, NPESACTABICKHLIM B Ta0n. 2.4 Ais y4acTKOB HAA3EMHON NPOK/IAAKH NMOAAIOIIEH JINHUM:

Ha (t:‘;p _ff{E) _ (90+3:7)

T2y (90-5)

[To dopmyne (2.5) onpeaensemM nonNpaBOYHBIA KOYPPHLMEHT K HOpPMaMm FUIOTHOCTH TEMJIOBOro

MOTOKA, MPeACTABAEHHBIM B Ta0/1. 2.4 A1 yJaCTKOB HAA3EMHOMN NPOKIaAKH 0OpaTHOHN JIMHUH

o (U —15) _ (48+3,7)
TP (50-5)

N

0,96

=1,102.

=1,149 .

2.3. Pacuem menaosslx nomepv no 8HOAM NPOKAGOKH MENI0GsIX cemeil

OnpeacnseM TEIUIOBLIE NOTEPHU MO BUIAM NMPOKIAAKH € YYEeTOM AHAMETPA M [IOAPABOYHLIX
ko3¢ dHLHeHToB. HOpMBI MIOTHOCTH TEMJIOBOTO NMOTOKA NPHHUMAEM B 3aBHCHMOCTH OT AHAMETPA H
BH/a NMpokIazkyu o tabnvuam 2.2, 2.3, 2.4

JOns cnydyasa AByXTPYOHOH npoKIaaky B HEMPOXOAHBIX KaHANAX HOPMBI [UIOTHOCTH TEIUIOBOTrO
OTOKa AN TpyOONpOBOAOB 3aHaHHbIX AUaMeTPOB BbibHpaeM M3 Tabmuust 2.2 (Tlpuioxenne 2).

Hna cnyuas asyxtpyOHOit OeckaHasibHOM NMPOKIAAKH HOPMBI MNOTHOCTH TEIUIOBOrO NMOTOKAa AN
TpyOOIpoOBOAOB 3aAaHHBIX AHAMeTpOB BeIOMpaeM U3 1abn. 2.3 (Ipunoxenue 2).

JIIng ciayuas HaA3EMHONM TPOKIAJKH HOPMBI TUIOTHOCTH TEMJIOBOrO NMOTOKA A TPyOONpoBOAOB
3aJaHHLIX AHaMeTpOB BuiOMpaeM u3 Tabn. 2.4 (I1panoxenne 2).

MeronoM uHTEpHONAuUMM no 1abn. 2.4 HaXOAWM HOPMY IUIOTHOCTH TEIUIOBOro IOTOKAa A
MOAAIOWErO TpyOonpoBoaa Mpu cpeancit reMneparype temnoHocurena 90 °C pasnoit 91,0 xkan/M -y,
A71a oOpaTHOrO Npu cpeaHe Temneparype temionocHtens 50 °C - 59 kkan/M-u.

Hcxonubsle faHHbIE€ H pacyeThl cBeaeHbl B Tadn. 3.6.



Tabnauua 3.6

— -,

N Hcxoanbie naHHbte Pacuer |
. Hopma
¥ CroBHbIH mAoTHOCTH | [lpoTsueHHOCTD Jnurensrocts
AHAMETD . OTONHTEABHOIO Bcgd24-2,
TEMIOBOro | y4acTka TenaoBoM B K kgl xKan/u

rasonposoda,| g ceru | nepvona, Z, KKaT/NepHOA,
B dy. MM KKaJI/M"Y ki X
B ITpu npoknanke B HENPOXOAHBIX KaHanax (k = k", g= g7 ") i
76 74 1100 1,2 | 096 219 78,144-10° | 492,87-10°

108 88 300 | 1,2 | 096 219 253,44:10° | 1598,49-10°

159 107 2500 1,2 | 0,96 219 256.8-10° | 1619,69-10°
219 130 2000 1,2 | 0,9 219 249,6'10° | 1574,28:10°
273 150 1000 1,2 | 096 219 144,0-10° 908,24-10°
377 183 500 1,2 | 0,96 219 87,84-10° | 554,02:10°

Tph GeckanansHoil npoxnaake (K=K 7, g= g7 ")
219 101 10000 | 1,15 | 096 219 96,96:10° | 586,06-10°
[Tpu Ham3seMHO npoknanke (K = Ky > § = Gus) )
377 91,0 500 1,25 | 1,102 219 50,14-10° [ 329,43-10°
[Tpu Hag3eMHO# npoknanke (K = K, . § = Gos)

377 59,0 500 1,25 | 1,149 219 33,90-10° 222,72:10°

£=7885,8-10°

CyMMapHbIe MOTEPH TEILUIOBOH 3HEPrHIM Uepe3 H30JIMPOBAHHYIO MOBEPXHOCTh Oy + Oox = 7885,8
I"'kan/nepuon.

2.4.llomepu menna c ymeuxkamu u3 meniogoi cemu

Onpenensem ofbem BOAB B TEIUIOBBIX CETAX B coorBercTsuu ¢ dopmyton V_ =3 V,.[ ¢

tabnuued 2.1 (ITpunoxenne 2). YcxoaHble 1aHHbIE H pacyeT NPUBEACHME B Tabn. 3.7,

Tabnuua 3.7
Hcxoanblie laHHbie Pacuer
y Y neneHeiit 0Obem poasl | IlporaskeHHOCTE yuacTKa -
YcnoBHbif guamerp - 3
TpyOONpoBOAA I-r0 TEIIOBOU CETH I-T0 V. I, ™M
TpyGonposona, d,, MM samerpa, Vo Ml | —
76 3,74 1,12 ] 8,228
108 7,85 1 3,02 47,100
159 17,66 1 2,52 88,300
219 32,35 2,02 129,400
219 | 32,35 1 1,0-2 | 64,700
273 51,04 1,0-2 102,080
377 100,05 0,52 L 100,05
377 | 100,05 1 0,5-2 100,05 j
V.. =3V =639,9 M
1=]

T

Onpenensiem NOTEPH TEMIa ¢ yTEUKAMU U3 TEIIOBO# ceTH no gopmyne (2.9).

HcxoaRple AaHHbBIE:
d - HOPMATHBHOE 3HAYECHHE YTCUKH H3 TEIUIOBOH CETH B MEPHOA IKCIUIYATALHH TNPHHUMAETCA

paBubIM 0,0025 v /arm?;
C, = 1 kka/kr-°C; P =90 °C; 1} =5°C; V. =639,9 M3 p = 10° kr/m®; (P =48°C; Z =219 cyT.

* "XB

¢, -:0,0025-639,9-1-103[90;48 -*5]-24-219-10"ﬁ = 538,1 ['kan/nepuo.

2.5. Cymmapusie nopmamiuénsie menioesie nomepu mpyoonpogooamu
OnpenenseM CyMMapHbie HOpPMATHBHEIE TEIUIOBLie MOTEPH TPYOOIIPOBOAAMHU 3a OTONHTENbHBIH



[NEPHOA.
()., = 78858 + 538 1 = 84239 I kan/nepuoa.

CceblJIKH HA HCTOYHHKH

. MHcTpykuMsa Mo HOPMHMPOBAaHHIO pacXoja ra3a B MPOMBILLUICHHBIX KOTEJIbHBIX MAJOH
MPOH3BOAUTENBHOCTH. YTB. Munrasnpomom 28.05 1966 BHHHIIpomras. - M., Heapa, 1969

2. BpeMeHnHas METOAWKa HOPMHPOBAHHUA PACX0a ra3a B KOTHAX MaJIOH u cpeHeH MOLHOCTH. Y TB.
Mmunrrasnpomom 27.01.1982. BHUUIIpomras. - M., BHUHU 3raznpom, 1983,

3 Tlawrommna 3.®, Cronnuep E.b Texuuueckuit koHTpons padoTel razu(pUUHMPOBAHHBIX
kotensHuX. CI10: TOO «llakon, 1994.

4. HopMbl pacxo/a TOMJIMBG HA KOMMYHAITBHO-OBITOBBIC HYK/Abl BOMHCKHX YacTeH, YIPEKACHUH,
BOCHHO-YYEOHBIX 3aBEIACHUH, NMPEANPUATANA W opranu3auuii MunHuctepcTBa 060poHbl PocCHHCKOH
(Denepaunsu. I1punoxenue 1 x npuxkasy Munuctpa 06oponst PO o1 26.11.97 Ne 435.

3. Meroamueckie yka3aHHS IO ONPEJCACHHIO PACXOAOB TOIUIMBA, JNEKTPOIHEPIHH M BOAbl HA
B86IpabOTKy TEMIa OTONMMTEILHBIMHM KOTENMbHBIMH KOMMYHaNbHbIX npeanpustii. AKX um. K. .
[lamdunosa, M , 1994

6. Pasuy M.b. Tornueo u 3¢pdpexrnBHOCTS ero Henonb3osanus. — M., Hayka, 1971. - 358 ¢.

7. Manwk B.W., Kammmuuckuii SI.H., Xux 3.5. u gp. Cnpasounuk. Hanaaxa w skcrutyaranua
BOJAHBIX TEIIOBBIX ceTei. - M., Ctpoitniaar,1988. - 432 c.

8. CHull 23-01-99* Crpoutenvnas knumaroniorua. Beea. ¢ 01.01.2000. Ham. Ne 1, BBen. ¢
01.01.2003.

9 CHull 41-01-2003. Otomienne, BEHTWIAHASA M KoOHArUKHOHUpoBaHue. Beea. ¢ 01.01.2004.

10. deroueuko A B., Muxees A JI., Bonkop M.M CnyTHuK ra3osuka. - M., Heapa, 1978.

11. CHull 2.04.14-88. Tennosas wu3onauus obopyropanua u tpybonposonos. - M.. 1{HATII
I'occrpos CCCP, 1989,

11a. CHull 41-03-2003. Tennoras u3onauus obopyaopanua U Tpydonpososos. Been. ¢ 01.11.2003
(He mMpoILes FOCPErUCTPALHIO ),

12. Pomnmaruc K @, Honrapeuxuit A.H. CrnpaBoyHHK MO KOTENbHBIM YCTAHOBKAM MAaJlOH
NPOU3BOIMTEABHOCTH. - M., SHeprowmsaar, 1989,

13. Pexnamnbiit auct. Onucanue Tpy6 g temnotpace KACAD®IIEKC u H30ITPODJIEKC 3A0

«3asoga AHH I astpybninacry. Mocksa (roa u3aaHHs He YKa3aH).

COAEPXXAHHE

BBE J1EHUE
1. OIIPEJEJIEHUME VJEJBHBIX HOPM PACXOJA TA3A HA [IPOM3BOJCTBO
TETUIOBOUW 3HEPI' MU B KOTEJIbHBIX
1.1. Obmne nonoxeHus
1.2. Ilopagok pa3paboTky HHAMBHAYANBHOH HOPMBI
1.3, [lopsaaok pa3paboTku rpynnoBbsiX HOPM
1.4 OnpeaencHue o0uIero HOPMUPYEMOT0 pacxona TOMJINABA
1.5. TpeboBanus K npoBeCHUIO HANAAOYHBIX padoT
2. ONPEJIEJIEHME [MTOTEPB TEFUIOBOW 3HEPTUU B TEIUIOBBIX CETAX
2.1. Onpenene’ye norepb TEIUIOBOW 3HEPrHH MNpHU TPAHCIIOPTHPOBAHWHM TEILIOHOCHTEIA OT
KOTENIbHOH 00 NOTpEOUTE I
2.2. Onpeaenenue noreps TEIAA H3OJIMPOBAHHBIMH TEIUIONMPOBOJAMM H apMaTYPOH B MOMCLLIEHHAX
korenbHolt 1 LI TH
Hpunoxenue 1. Tabnuitet k pazaeny |
[punoxenue 2. Tabnuup! k pazaeny 2
[lpunoxenue 3. [lpuMepsl pacueros
CCHUIKH Ha HCTOYHHKH




