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Mpeancnosue

Llenun v npuHumnel cTaHaapTusaunm B Poccuitickoin Peaepavnmmn yctaHosneHbl PegepanbHblM 3aKOHOM OT
27 pekabpsa 2002 r. Ne 184-93 «O TexHUYeckoM perynuposaHuy», a npasuna npuMeHeHus HauuoHarbHbIX
ctaHgapTtoB Poccuitckoin eagepauumn — FOCT P 1.0—2004 «CtangapTtusauus B Poccuiickon ®egepauumu.
OCHOBHbBIE MONOXEHUA»

CBeaeHUs1 o cTaHpapTe

1 MOArOTOBIEH denepanbHbiM rocygapcTBeHHBIM YHUTAPHBIM MpeanpusTueM «Bcepoccuinckui
Hay4YHO-MCCMeaoBaTeNbCKUA  MHCTUTYT — cTaH4apTusauMm 1 cepTuduKkauum B MalUMHOCTPOEHWUU»
(«BHUMHMALL ») n O6LiecTBOM C OrpaHUYEHHON O0TBETCTBEHHOCTbLIO «CepTUdUKaLIMOHHO-MUCTbITaTeNbHBIN
LEHTP 3NeKTPOTEXHUYECKMX n34enun 1 razosoro obopyaosanusi» (OO0 «CUL STUMA3») Ha ocHoBe ayTeH-
TUYHOro NepeBoda Ha PYCCKUM A3blK CTanaapTa, yKasaHHOro B MyHKTe 4

2 BHECEH TexHu4eckm komuTeToM no ctaHaapTusaumm TK 345 «Annapatypa 6biToBasi, paboTatowast
Ha XXWAKOM, TBEpPAOM M razcobpasHoM Buaax Tonmeay

3 YTBEP>XOEH W BBELEH B JEMCTBWE Mpukasom GefepansHOro areHTCTBa Mo TEXHUYECKOMY pery-
npoBaHunio U meTponorin ot 13 gekadbps 2011 . Ne 1212-cT

4 HacTtoswuin ctaHAapT asnsieTes MogurLMpoBaHHbIM Mo OTHOLLEHWIO K eBPONEACKOMY peruoHanbHo-
My ctaHgapTy EH 304:1992 «Kotnbl oTonuTenbHele. MNpasunia ncnelTaHuin KOTAOB ¢ AYTbeBbIMU ropenkamu Ha
xuakom Tonnuee» (EN 304:1992 «Heating boilers — Test code for heating boilers for atomizing oil burners»),
BKItovas usmMeHeHne A1:1998, nytem nsmeHeHUst oTAeNbHLIX ppas (CNoB, 3Ha4YeHUA NokasaTenen, Ceobinok),
KOTOpble BblAeneHbl B TEKCTE KYPCUBOM

5 BBEAEH BMNEPBLIE

UrHpopmayusi 06 usmMeHeHUsIX K HacmosiujeMy cmaHoapmy rybriukyemcsi 8 exe2o0HO u30agaeMom
UHbopMaUuuoHHOM ykasamerie «HayuoHanbHble cmaH0apmbl», @ meKkcm UsMeHeHuUl U r1orpaeok — 6 exxeme-
CSI4YHO u3fasaeMbiX UHGOpMaUUOHHbBIX yKa3amernsax « HayuoHansHble cmaHdapmei». B criydae nepecmompa
(3aMeHbl) unu ommMeHbl Hacmosiuje20 cmaHOapma coomeememeyrouiee ygedomrieHue bydem orybrnukoeaHo
8 eXeMeCsIYHO U3dasaeMoM UHOPMaUUOHHOM yKasamerle «HayuoHarnsHbie cmaHOapmbl». Coomeemcemay-
owast uHgpopmauusi, yeedomrieHue U meKkcmabl pasMelaromcesi makxe 8 UHgpopmayUuoHHol cucmeme obuwezo
rnornb3oearusi — Ha oguyuansHomM calime ®PedepalibHo20 a2eHmemea 1o mexHU4ecKoMy peaynuposaHuio u
memporioauu 8 cemu ViumepHem

© CtaHgapTtuHopopm, 2013

HacTtoswwuit cTaHaapT He MOXeT GbiThb MOMHOCTHI0 UKW YAaCTUYHO BOCNPOU3BEAEH, TUPaXUPOBaH 1 pac-
NpPoCTpaHeH B kayecTBe ouLManbHOro usaaHus 6es paspeleHus degepansHoro areHTCTBa no TeXHU4YecKo-
MY perynupoBaHuio U MeTPonornm
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(EH 304:1992)

HAUMWOHANbHBLIW CTAHOAPT POCCUMUNCKOW SGEQEPALUMU

KOTIbl OTOMUTENbHbLIE

MpaBuna ucnbiTaHUn KOTNOB € AYTbEBbLIMU FOPEeSIKaMU Ha XXUOKOM Tonnuee

Heating boilers. Test code for heating boilers for atomizing oil burners

Dara eBeaeHns — 2013—01—01

1 O6nacTb npuMeHeHus

lMNpasuna UcnbITaHWA NPUMEHAITCA MPY ONPeaeneH N TeNoBbIX XapakTepUCTUK OTOMUTENBHBIX KOTIOB
Ha X1AKOM TONMNMBE (danee — KOT/bl) M KOMBUHUMPOBAHHBIX KOTIIOB C BoAoHarpesaTensmMu. TpeGoBaHNA K HUM
copgepxatcaBOCT P 54440 "OCT P 54441.

Hacroawui ctaHgapT paccmaTprsaeT Unn onuckiBaeT TpeboBaHNs U pekoMeHAALMM MO BLINOSIHEHNIO 1
OLigHKe MeTOAMK UCTIbITaHNi KOTNOB, a Takke NoApobHbLIe CBEAEHNS O TEXHUYECKMX YCMOBUAX, NPU KOTOPBIX
ncnblTaHUA A0MKHBI MPOBOAUTLCA.

2 HopmaTuBHbIe CCbINKK

B HacTosiLeM cTaHdapTe UCMoMb30BaHbl HOPMAaTUBHBIE CCHINKM Ha crieayroLwwmne cTaHAapThbI:

FOCT P 54440—2011 (EH 303-1:1999) Komiisi omorniumensHbie. Yacme 1. OmonumeribHbie Komilbi ¢
eopenkamu ¢ npuHydumensHoli nodayell 803dyxa. TepmuHonoausi, obujue mpebosaHus, ucfbimaHusi u Map-
Kuposka (EH 303-1:1999 «Komnsi omonumenbsHsie. Yacme 1. OmonumensHble Komilbl ¢ 20pesikol ¢ puHyou-
meneHol nodayel 803dyxa. TepMuHonozus, obujue mpebosaHus, ucrnbimaHusi U Mapkuposka», MOD)

FOCT P 54441—2011 (EH 303-2:1998) Komnbsi omonumensHbie. Hacmb 2. OmonumerbHbie Komiibi ¢
eopenkoll ¢ npuHydumensHoli nodayveli 8o30yxa. CrieyuansHbie mpebogaHusi K omonumersibHbIM KomiaM ¢
pacnblnumensHol eopenkoll Ha xudkom morninuse (EH 303-2:1998 «Kominbi omonumenbHsie. Yacmp 2. Omo-
numernbHbie Komiikl ¢ 20pernkoll ¢ npuHydumensHot nodayveli 8o30yxa. CrieyuarsnbHble mpebosaHus K omoru-
mernbHbLIM KomiaM ¢ pacrbiiiumernsHol 20penikoll Ha xudkom mornuse», MOD)

FOCT 28091—89 Nopenku npombiwneHHble Ha Xudkom morinuse. Memodsi ucrieimarnull (EH 267:1991
«lopernku xudkomonnueHeie 8ymbesbie MOHOOIOYHO20 muria. VicnbimaHusi», NEQ).

MprumeyaHue — [pn NONb30BaHUM HACTOSILLUM CTaHAAPTOM LenecoobpasHo NpoBepuTb AENCTBUE CCbINOY-
HOro cTaHgapta B WHMOPMAaLUMOHHON cucTeme O6LWero nonb3oBaHus — Ha oduumanbHoMm cante PegepansbHOro
areHTCTBa Mo TEXHUYECKOMY PeryrivMpoBaHuio u MeTponoruv B cetv IHTEPHET Uin No eXXeroqHo n3gaBaeMomy MHopma-
LMOHHOMY yKa3aTento « HaumoHanbHble cTaHaapTbi», KOTOPbIM ony6GrvMkoBaH No COCTOSIHMIO Ha 1 IHBaps TEKYLLLero roga, u
Nno COOTBETCTBYIOWMM EXEMECSYHO M3gaBaeMbiM UH(OPMAaLMNOHHBIM yKasaTensm, onyonvkoBaHHbIM B TEKYLWEM roay.
Ecnv cCbinoYHbIf cTaHAapT 3aMeHeH (MU3MEHEH), TO NPW NONb30BaHNMU HACTOSILLMM CTaHAAPTOM criefyeT PYKOBOACTBO-
BaTbCs 3aMeHsIIoWMM (M3MEHEHHBIM) cTaHgapToM. Ecnu ceblnoYHbIn cTaHaapT oTMeHeH 6e3 3aMeHbl, TO NMONOXeHue, B
KOTOPOM AaHa CCblfiKa Ha Hero, NpuMeHAeTcsd B YacTu, He 3anaFVIBaIOLLI,el7I 3TY CCbIJKY.

3 MMpaBunauncnbiTaHN

WcnblTaHns KOTNOB AOMKHBI MPOBOAUTLCA YTBEPXKAEHHbBIM OpraHoM A1 UCMbITaHUA ¢ UCNOMb30BaHNeM
YTBEPXAEHHOro UcnblTatenbHoro obopyaosaHus (cM. npunoxeHue C).

UzpaHne ocpmumansHoe
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3.1 BbiGop koTNna Ans UCNLITAHUA U NPUHAANEKHOCTEN K HEMY

YacTu 1 npuHaaneXXHOCTM KOTa AOMKHbI BblTb N3rOoTOBMNEHbI COTMTACHO CTaHA4apTaM U NoCTaBnAATbCA
N3roTOBUTENEM UITN PEKOMEHA0BAaTLCS UM ANA NPUobpeTeHns:, Npy 3TOM A0SPKHA ObITb NPUMeHeHa AyTbeBast
XNOKOTONMUBHAA ropenka, cooteeTcTBYIoWwasa FOCT 28091 n noaxoasiias Ans 4aHHOTo KoTna no pasmepam
Kamepbl FopeHns, YCIoBUSIM MO AasreHunio U T. 4. (M. npunoxexue D).

3.2 CocronHue KoTna

CocTofiH1e KOTNa N coOOTBETCTBYIOLEro 060pyA0BaHNS, NoABEPraoLerocs UCNbITaHUAM KOTNa, AOSMKHO
COOTBETCTBOBATbL TEXHUYECKAM YCITOBUSIM NOCTaBKW. [NpUMeHeHne 4oNONHUTENBHON TENNOU30NALNN Ha Yac-
TAX, HAXOAALMXCA B KOHTaKTe C BOAOW, NpOoAyKTamu CropaHus U NnameHeMm, He AonycKaeTcsl.

Mpu onpegeneHnn BeIXOAHON TEMMOBOW MOLLHOCTU KOTIa, CHabXeHHOro HarpesaTenem BoAbl (Hakonu-
TenbHbIM UM MIHOBEHHEBIM), HE IoMyCKaeTCsl CNIMB BO BPEMS UCMbITAHWIA ropsaveit Bodbl, NpeaHasHavyeHHoN
ANA caHUTapHbIX Uenen. Tennosyo BbIXOAHYIO MOLWHOCTL criedyeT onpedenaTb TOMbKO B HarpeBaTerbHOM
KOHTYpe.

4 U3mepuTtenbHble NPUGOPbI U METOALI U3MEPEeHUN

[lonmkHbl UCNONb30BaTLCS TONMbKO Takne usmepuTesibHble NPUGOpPLI, KOTOPLIE YAOBNETBOPAOT Tpe6GoBa-
HUSAM, YKa3aHHbBIM B COOTBETCTBYIOWMX pasdenax HacToswero cTaHaapta. PekoMeHayeTca NpUMEHATb
perucTpupytowme usmeputensHble Npubopsbl, Nossonsowme NogpobHo 3anuckiBaTb BeCb XO4 UCMbITaHUN,
0co6eHHO pesynbTaTbl UsMepeHus TemnepaTypbl BoAbl B BbIXOAHOM 1 06paTHOM Tpy6onpoBoaax koTna, ypo-
BeHb TAM Ha BbIXOAE M3 KOTa, a Takke TeMnepaTypy U cocTaB NPpoayKTOB CropaHus.

UTo KacaeTcsa 4ONYCTUMBIX OWMBOK U3MePEeHU, TO n3mepuTensHble Npubopbl A40MkHbI B6bITh BEIOPaHLI
TakumK, 4Tobbl MOXHO BbiNo onpeaenuTb Ko3ULMEHT NONE3HOrO AEUCTBUSA KOTNA € TOYHOCTLIO + 2 %.
Jonycku Ha ucnelTatenbHoe obopyaoBaHue ykazaHbl B NPUOXeHUN A.

4.1 Tonnueo

WcnblTaHnsl 4OMKHBI NPOBOAUTLCA € UCMONb30BaHUEM KOMMEPYECKN 4OCTYMHOMO OTOMUTENLHOTO rasoi-
NS UK KepocuHa No BbIGOPY U3roToBUTENSA KOTNA.

BA3kOCTb ra3oina AorbkHa 6biTh pasHa (5,5 +0,5) MM2/c npn 20 °C B cooTBeTcTBUM ¢ FOCT 28091.

Bs13KOCTb KepocuHa AormkHa cocTasnaTs 1,3—2,9 mm2/c npn 20 °C.

4.1.1 PacxopTtonnuea

Pacxon Tonnuea cnepyeTt onpenenstb nMbo no secy, MMbo ¢ NOMOoLLbIo U3MepeHust obbema (CM. puUcy-
HOK 1).

Kpennenue Tpy6ni

Mopava
ropiovero

Bak onsa B3selwWwMBaHus
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FOCT P 54820—2011

4.1.2 OnpepeneHue 3Ha4€HUIN HU3LLEN TENMOTbI CrOPaHUs XXUOKUX TONNUB
4.1.2.1 OTONUTENbLHLIN rA30MNb
a) Ecnu Huswas Tennota cropanus He onpegerneHa KanopumeTpuieckum cnocobom 1 NoMHbI aHanu3

OTCYTCTBYET, TO 3Ha4YeHMe A7t HePTAHOro TONNMBa MOXET BbITb C AOCTAaTOUHOM TOMHOCTbIO ONpeaeneHo cre-
ayowmm obpasom:

Hy, = 42,689 MOX/Kr,

rae cogepxanue yrnepoga C = 0,86 Kr/kr;
coaepxxarue Bogopoaa H= 0,136 kr/kr;
cogepxaHue cepbl S = 0,003 kr/kr;
NAoTHOCTL Tonnmea npu 15 °C = 0,85 kr/am3.
b) EcnunnnoTHoCTb 1 codepkaHue cepbl U3BECTHbI (Hanpumep, Mo AaHHLIM aHanu3a), To HU3LLYIO Tenso-
Ty cropanus Hy;, MILk/kr, BbramcnsioT no popmyne

Hy = 52,92 — (11,93p,5) — (0,3S), (1)

rae pqg — NNOTHOCTb OTONUTENbHOIO rasoins npn 15 °C, kr/gm3;

S — coaepxaHue cepbl, KI/Kr.

4.1.2.2 KepocuH

a) Ecnu Huswas Tennota cropaHus He onpeaesieHa KarnopumMeTpuyecKMm cnocobom, 1 NoMHbIA aHanmns
OTCYTCTBYET, TO 3Ha4yeHue A5 KepocuHa MoXeT BbITb C 4OCTAaTOYHON TOYHOCTLIO onpeAeneHo crneayoLwum
obpaszom:

Hy, = 43,300 MIx/ir,

rae cogepxxaHue yrnepoga C = 0,85 kr/kr;
coaepxarue sogopoaa H= 0,141 kr/kr;
coaepxaHue cepbl S = 0,004 kr/kr;
nnoTHocTb npu 15 °C = 0,79 kr/ams.
b) EcnnnnoTHOCTb 1 coaepxaHne cepbl U3BECTHBI (HanpUMep, No AaHHbIM aHanu3a), To HU3LWasa Tenno-
Ta cropaHusi MoXeT BbITb onpeaeneHa cornacHo 4.1.2.1, nepevucnexue b).

4.1.3 lMapaMeTpbl ropeHus

Heobxoanmble napameTpbl ropeHUst MOryT BbiTb paccunTaHbl UICXOAA U3 AaHHBIX aHanu3a Tonnnea (cMm.
npunoxexve A, nogpasgen A.4).

4.2 OnpepeneHue coctaBa NpoayKTOB cropaHus
C uenbto MUHUMU3aLMM OLUIMGOK U3MePEeHUs criedyeT YCTaHOBUTb NPUBOPLI B 30HE MUHUMATbHLIX Kone-

BaHuii TemnepaTypbl U BKITIOYUTL UX 32 HEKOTOPOE BPpeMsi 1o Havana UCnbITaHnii (CM. npunoxexue A, nogpas-
aenA.5).

5 MeToabl ucnbiTaHUN

5.1 OnpeaeneHne BbIXOOQHOW TENIOBOW MOLLHOCTU U KO3 (hduLMeHTa NoNe3Horo AeMcTBUs Kotna
5.1.1 MeTtoAa uamepeHUA BbIXOAHOW TENNTIOBOW MOLLHOCTU

M3mepsitoT nonesHoe kKonM4ecTso Tenna, nepegasaemMoe TeMIoHocUTento (Boge). ATo 3HaYeHne MoOXKHO
onpeaenuTb NMbo HenocpeaCTBEHHO B KOHTYPE KOTNa, MMGO KOCBEHHBIM METOAOM C MOMOLLbIO TeNoo6MeH-
HUKa.

5.1.1.1 NamepeHune BbIXO4HOW TENIIOBON MOLLIHOCTY B KOHTYpE KOTra

MonesHyto BbIxoAHYH TENSIOBYHO MOLHOCTb, NepeaaBaemMyto Boae, onpeaensoT nubo nyTem nsmepeHns
Macchbl MOTOKa XONoAHOW BoAbl, MOCTYNAOLIEN B KOHTYP KOTNA, U MOBLILUEHUS ee TEMNepaTypbl Ha BbIxode U3
koTna, NMbo 3Mepsis MaccoBbIN NOTOK BOAbI, LUPKYIIMPYHOLLER B KOHTYPE KOTNa, U MOBbILLEHWE ero Temnepa-
TYpbI.
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5.1.1.2 N3amepeHne BbIXOAHON TENOBON MOLLHOCTY C MOMOLLbIO TENN006MeHHMKa

Tenno, Npon3BoAMMOe KOTNOM, NepeaaeTca oxnaxaatoLleil Boae ¢ noMoLLbto TennoobmeHHuka. Tenno,
nonyyaemoe TenoobMeHHUKOM, onpedensoT NCXoasa 13 3HaYeHUs NPOMYCKHOM CnocoBHOCTM TennoobmeH-
HMKa 1 NOBbLILLEHNA TeMMepaTypbl oOxXNaxaatoLwen Bogsl. Tennosbie NoTepu B XOPOLLO N30MUPOBaHHBLIX MecTax
CoeaMHEHMN Mexay KOTNOM 1 TeNnoobMEHHUKOM, a Takke TennonoTepu B camoM TennoobMeHHKe onpeaens-
0T IGO0 NyTEM NpeaBapuUTeNbHbIX UCMbITAHWIA, TGO pacyeToM.

BbixogHas TennoBas MOLLHOCTb KOTNa npeacTtaensaeT coboi cymmy ABYX KONMMYeCTB Tenna.

5.2 OnpepeneHne HOMUHaNbHOMN BLIXOAHOW TENSIOBOM MOLWHOCTHU

UcnbiTaHns no onpeaeneHnto HOM1UHaNbHOM BbIXOAHOM TEMMOBON MOLLHOCTW AOMKHBI NPOBOAUTLCA NP
TaKoW MOLLHOCTUW ropersiku, YTobbl BbIxoAHas TennoBas MowHocTb obina 6onblwe 100 %, HO He NpeBbiWana
105 % HOMWUHAaNa, 1 BbINOMHANUCE TpeOOBaHNSA, OTHOCSLLIMECS K HOMUHATNBHOW BbIXOAHOW TEMNSI0BOW MOLLHOC-
T1. Ecnun ogHo 13 ykasaHHbIX TpeboBaHMii He BLINOMHSETCS B MPOLECCe UCMbITaHUIA, cnegyeT NpOBeCTU BTOpoe
ncnoitaHme rnpu 95 % — 100 % 0T HOMUHAaNLHOM BLIXOAHOW TEMNNOBOW MOLLHOCTM KOTNA. PaKTUYecKoe 3Haye-
HWe HOMWHaNbHOW BLIXOAHOW TEMNOBOW MOLWHOCTW onpeaensitoT NyTeMm JIMHENHOW WUHTepnonauuM mexay
pesyrnbTaTaMu ABYX UCTIbITAHWUNA.

OnpegeneHne HOMUHaNbLHOM BEIXOAHO TEMNOBOM MOLWHOCTU crieyeT NpOBOAUTL Npu cpedHen Temne-
paType noToka B npedenax ot 80 °C oo 90 °C, a cpeHee 3HaYeHUe pasHULbl TeMnepaTypbl MeXy BhIXOAALLUM
1 oBpaTHbBIM NOTOKaMK BOAbl A40MkHO 6bITb 0T 10 °C go 25 °C.

HeobxogmMmMo noaaepxmeath NoBbILLEHWEe TeMnepaTypsl, °C, yaoBneTBopsiioLLiee YCNOBUIO

fy+1
%—thS0,0,

roe ty, — TemnepaTypa BbiTeKatoLero notoka, °C;
tr — Temnepartypa obpaTtHoro notoka, °C;
t, — oKpyxatoLlas Temneparypa, °C.

5.3 OnpeaeneHue koadpduLmMeHTa Nnone3Horo AecTBUA KoTna (NpAMon MeToa)

KoahduLmeHT nonesHoro AeiicTeusA onpeaensiioT UCXOAs N3 3HAaYEHMs HU3LLEA TeNnoTel cropaHus Hy,.

CnepayeT ncnonb3oBaTh NpsiMoil MeTo. KocBeHHbI MeToa No3BoMAeT NPOBECTU AONONHUTENbHYHO NPO-
BEPKY TOYHOCTU N3MepPEHUI Ha AaHHOM 060pyAOBaHWUN MeToA0oM Tennosoro 6anaxca. cxoas U3 aTux AaHHbIX
onpedensioT TaKkkKe 3HAaYEHNUS APYT1X NoTepb.

5.4 PaGoTta koTna B yCNOBUAX UCMbITAHUN
5.4.1 OcHoBHble cBefieHUA

Pa6oTa koTna v ropenki 4oMKHa BbIMOSHATLCS B COOTBETCTBUM C UHCTPYKLUMAMWN U3FOTOBUTENS, Kacato-
LLIMMUCSA UCTIBITAHUIA.

MuH1ManbHasa TeMnepaTypa okpyatoLlein cpeabl 4okHa BbiTe 6onble unu paeHa 15 °C.

Py4Has perynnpoBka B NpoLecce UCMbiTaHWUIA ycTaHoBOK 060pyAoBaHUs 4N NPOLECCOB rOpeHus, a Tak-
e U3MeHeHWe napameTpoB BOASHbIX MOTOKOB He 4ONYyCKaroTCs.

NamepeHns TemnepaTtypbl, AaBrieHUs U cocTaBa NPoOyKTOB cropaHusi HeobxoanMo BbIMOHATL Yepes
WHTepBankl BpeMeHn He 6onee 1 MUH UNW HENPEPLIBHO U OOQHOBPEMEHHO PErncTprpoBaTh 3TU AaHHbIe Ha
3anuceiBaoLmx Nnpubopax. Mpumep ycTaHOBKM TepMonap 1 npobooTOOPHUKOB AN U3MEPEHUs TemnepaTypbl
1 cocTaBa NPOAYKTOB cropaHus nokasaH Ha pucyHke 2.
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r OrpaHuuuTens Tsrm E
| — ceveHve gns usmepenus Tary; || — ceveHue ans namepexusi Temnepartypel; |l — ceveHne gns oT6opa Nnpob NPoAYKTOB CropaHus;
P2,y — A@BreHue B AbIMOX0AE, klMa
TpyGonposog Xopoluee Tepmonapa Xopouiee
K perucTpupyloLiemy yAnoTHERNe
WHCTPYMEHTY
i w
]
TpyGonposoa Il — sarnybnenue E npu uamepeHuu Il — npoBootSophuk npu sarnyGne-
K NOKa3biBaloLLEMy Temnepartypbi IPOAYKTOB CropaHusi: Ham E:
npuGopy a) ropusoHTanbLHOE ceveHue nsmepe- a) ropDv1/e:.30HTaanoe ceueHne usmepe-
Hus = D/3;
o e o B eepmanvios  couee
661 AN NPOAYKTOB CropaHWs,. Mecro b) BePTMKaﬂb::i =027;HM9 usmepe- uamepeHus, sarnybnenue = D/2
BHYTPEHHEeW CBapKU 3a4M1LLEHO)
Xopoluee 1/2 proima
lla — namepeHue TemnepaTypbl NPOAYKTOB CropaHuA ¢ NoMoLWwbio NAaTn Tepmo-  |lla — CoeguHenne npu otbope npo6 npoaykTos
nap (pekoMeHAayeTCs B TEX CNy4asix, Koraa oxugaeTcs HepaBHOMEPHOE pacnpe-  CcropaHus
penexne Temnepartypsbl). 3arnybnexne Tepmonap a) ropusoHTanbHoe ceveHue nsmepenns = D/3;
E,=0,10D;E,=0,17 D; E,=0,24D; E,=0,30 D; E;=0,37 D b) BepTukanbHoe ceveHue usmeperusa = D/2

MpwumeyaHune— Ceuenns llawu llla Tonbko ana BCTpoeHHOro o60pyaoBaHus.
PucyHok 2 — Cevenue gpimoxoga
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UHTepBanbl BpeMeHn Mexay usmepeHuamn OormkHbl 6biTe BbIGpaHbl Takum o6pasom, UTobbl Nobbie
Bapuaunn U3mepsaeMblX BeNUYUH (PUKCUPOBANUCH C 4OCTAaTOYHON TOMHOCThLIO.

Temnepartypsl ty, U tp B HA4ane 1 B KOHLE U3MEePEeHNit He AOMKHLI pasnuyaTtbea 6onee yem Ha 0,5 °C/y,
YMHOXEHHBIX Ha Neproa UCNbITaHWUA, .

B TedeHue ncneiTaHuin no onpeaeneHunio koadpduumeHTa NoNe3Horo AenNCcTBnA saHa4eHne noasoanuMoro
ropenkoi Tenna AoMKHO OCTaBaTbCA MOCTOSAHHBIM, U FOpeHue Ha Hell He I0IMKHO NpepbiBaTbCA TEPMOCTaTOM
unu orpaHuduTenemM 6esonacHon TemnepaTtypbl.

5.4.2 PerynupoBka Taru

5.4.2.1 Kotnel, paboTatowue npn oTpuLatenbHOM AaBNeHUn B Kamepe ropeHns

OnsakoTnos, paboTalowux Npu oTpuLaTeNbHOM 4aBfIeHUN B KaMepe ropeHust, TAra Ha BbiXxoAe KoTra Aon-
YHa ObITb OTperynuposaHa TakuMm obpasom, 4Tobbl B Kamepe ropeHust CyLLecTBoOBaro oTpuuaTensHoe gasrne-
HWe. 3HauyeHue TArv AOMKHO BbiTb N3MepeHo.

5.4.2.2 Kotnbl, paboTatowue npu NonoxXnTeNbHOM AiaBNeHun B Kamepe ropeHns

[ns koTnoe, paboTaloWwmx Npu NONIOKUTENLHOM AaBMEHUN B Kamepe ropeHus, 3HavyeHue faBneHns Ha
BbIXOJ€E KOTMa JOIKHO BbITh YCTAaHOBMEHO paBHLIM NpubnuanTtensHo 0 kMa. PasHuua gasneHus Mexay kame-
PO ropeHns 1 BEIXOAOM KOTa A0MKHA ObiTb n3mepeHa.

5.4.3 YcraHoBneHUe yCNOBUA TENNIOBOIo paBHOBECUA

PekomeHayeTcs, UTo6bl koTen npopaboTan B TeyeHUe NpubnusntensHo 14 nepea Havyanom UcnbliTaHUn
no onpegeneHuio XxapakTepucTuk 1 koadpduLlmeHTa NonesHoro AeAcTeUs Npu onpegeneHHon BeIXOQHOW Ter-
NOBOW MOLLHOCTU, NpeyCMOTPEHHON NCMbITaHUSIMA.

Ycnosune TennoBoro paBHOBECUS CUMTaAETCA 4OCTUMHYTBIM, KOrAa U3MeHeHne Temnepartypbl BoAbl He
npesbiwaeT +0,5 °C/M.

5.4.4 MNepuopg ucnbiTaHU

Mpn onpegeneHUn MUHUMANbHON HOMUHAIBHOW BbIXOAHON TEMNSIOBOA MOLLHOCTU BpeMsA UCMbITaHUA
OOMKHO 6bITb He MeHee 60 MUH. MNMpoMexyTouHbIe pe3ynbTaThl cnegyeT cHUMaTh kaxable 30 MuH. Ecnu nony-
YaeMble 3HauYeHUs KoaddULeHTa None3Horo AeNCTBUsS OTNMYatoTea Apyr oT Apyra 6onee yem Ha 0,5 %, npo-
OOMKatoT BBIMOMHATL UCNBITAHUS NocnegoBaTenbHbLIMU Nepuogamu no 30 MUH, Noka ykasaHHoe TpeboBaHue
He 6yaeT yAOBNETBOPEHO.

5.4.5 Hanapka ucnbitatenbHoro o6opyaoBaHus

UcneiTatensHoe 06opyaoBaHue A0MKHO BbiTb HANaXeHOo Tak, YTOOb! BbINOMHSAMMCH YCIOBUSI UCNIBITAHNA,
ycTaHOBMNeHHbIe B NpunoxeHuu A (nogpasgen A.6), U 3HaveHne kosdpuumeHTa NonesHoro AeAcTBUst MOXKHO
6bIno 6bl onpeaennTb ¢ TOMHOCTbI0 =2 %.

[onyckaeTtcs ncnoneb3oBaHmne Apyroro 3KBUBaNeHTHOro UCNbITaTensHOro cbopyaoBaHus.
5.5 PacueTtbl

PacueTbl 4OmMKHbI 6bITb OCHOBaHbI Ha YCpeaHeHHbIX MHANBUAYanbHbBIX NOKa3aHUAX, 3apernctpuposaH-
HbIX B TeueHne nepunoga UCMbITaHUA.

5.5.1 BbixoaHas TennoBast MOLWHOCTb KOTNa

Cwm. cbopmynsl (A.8) 1 (A.9).

5.5.2 MNogBogumasn TennoBasi MOLWHOCTb

Cwm. chopmyny (A.10).

5.5.3 KoacdhdpuumeHT noneaHoro genncTeus Kotna

5.5.3.1 lpsimoi meToq

B npsaimom meToae KoathhULMEHT NONe3HOro AeNCTBUA KOTNa M, BBIMUCAISIOT No dhopmyne:

= O @
Qg’
roe Qy — HOMUHasbHas BeIXoAHas Tensosas MoLWHOCTb, BT;
Qg — noABeJeHHas Ternnosas MoLHocTb, BT.
5.5.3.2 KocBeHHbIN MeToa (MCNONb3YIOT TOMLKO ANs Lieneil NpoBepknu, CM. npuroxeHue A, nogpas-
aenA.9)

B koceBeHHOM MeToAe KOPIUUMEHT NONE3HOTo ASNCTBUSA KOTMNA hy BLIMUCTIAIOT No dyopmyne
k=1-94-9y—0s, 3)
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rae g, — notepun, ced3aHHble C TennocojepxaHem npoaykKToB cropaHumsa (3Ha‘-IeHI/I$I KOTOPbIX BbipaXkatloT
OTHOCUTENBbHO NoABEeJEeHHOro TEI'IJ'Ia);
qy — noTepu, ceBA3aHHbIe C HEMOJIHbIM CropaHnem (3HaHeHI/IF| KOTOPbIX BblpaXatoT OTHOCUTETbHO NoABe-
OEHHOro Tenna);
Qg — NoTepu 4epes usnyvyeHue, KOHBEKLNO 1 TenonpoBoaHOCTb (3Ha‘-IeHVIﬂ KOTOPbIX BblpaXakT OTHO-
CUTEeNnbHO NoABeAEeHHOro Tenna).

5.6 OnpepeneHue ruApaBNUYEcKoro ConpoTUBIEHUS BOGHON CTOPOHbI

ConpoTunenexune BogHon cTopoHbl, kla, cnegyeT onpedensatb ANS BbiTEKAOWeEro NoToka, 3KBUBanNeH-
THOTO HOMWHAaNBHOMY BbIXOAHOMY MOTOKY U3 KOTIa Npun pasHuLe TeMnepaTypbl MeXay BblTeKatowmm n obpar-
HbIM noTokaMn Af =10 °C n 20 °C cooTBETCTBEHHO.

5.7 OnpepeneHune noTepb Ha XONOCTOM XoAy
5.7.1 O6Lwwue nonoxeHus

Ha xonoctom xoay Henb3sa U3BrieYvb HUKakoe NonesHoe Tenno Ans OTOMIeHNs U Harpeea BoAbl.

5.7.2 CxemaucnbiTaHU U U3MepeHue (CM. NpunoxeHue A, nogpasgenA.11)

KoTen gorpkeH octaBaTbCs B TOM >kKe NONOXEHUN, KOTOPOE ObiNo yCTaHOBNEHO Npu onpeaeneHn Q uny.
KopoTkozamkHyTas cekums ocTaeTcs noAcoeAMHEeHHON. [l KOTNOB, UMEIOLLIUX KOHTYP ropsivyero BogocHabxe-
HUSI, OCTaBMSAOT cCoeAUHEHHBIMU Tpybonposoabl AnNA 0TBoAA ropAYei Boabl U NoAayvu XONoaHoN Boabl Npu
3anoNHeHHOM TennoobMeHHNKe KOHTYpa ropavero BogocHabxeHus. LIMpKynaumio B KOPOTKO3aMKHYTOM CeK-
LN NpepbIBaloT Ha NepUoL OTKIOYEHUS FOPEnKX.

5.7.3 TennoBble NOTEPMU Ha XONMOCTOM Xoay

TepmocTaT gosmkeH 6bITb yCTaHOBMNEH TAaKUM 06pa3oM, YToBbI cpeaHss TeMnepaTypa Ha AaT4mKe NpeBbl-
Lana teMneparypy okpyxatowen cpeabl Ha (50 + 3) °C B TeyeHue nepuoaa paboThl roperiky, korga oTcyTCTBY-
eT nepejaya nonesHoro Tenna. Ecnu pasHuua cpegHen TemnepaTtypbl U TemMnepaTypbl OKpyXatoLen cpeabl
OTKIOHAETCS OT NPeAyCMOTPEHHOro 3Ha4eHnsa 6onblue Yem Ha 3 °C, TO UCNbITaHUA AOSPKHBI ObITb MOBTOPEHDI
nocne perynmpoBk/i TepmocTaTa.

TemnepaTypy KOTNa v TeMnepaTypy Bo3AyXa Ha cepeauHe BbICOTbI KOTNa cneayeT U3MepSAThb C MOMOLLbIO
aBTOMaTUYECKNX MPUOOPOB.

Ecnu ropenka He ropuT B TedeHWe BCero nepuoaa UcnbiTaHuin, HeobxoanuMo noaaepXxmnsaTtb B U3Mepu-
TeNbHOW CEKLMN OTpULaTeNnbHOe AaBneHue B npeaenax ot MuHyc 0,005 klMa go muHyc 0,007 kMa.

CneayeT nsmepuTb 3MeKTPOSHEPTUIO, UCTIONb30BaHHYIO B TEYEHWUE UCTIBITAHWUIA, U BKITHOYUTb 3TU IaHHbIE
B NPOTOKOM UCMbITaHUA.

5.7.3.1 Pacuetbl

Pac4eTbl NponsBoadaT cornacHo npunoxeHuo A (cm. A.11.2).

5.7.3.2 lMoTepwn Ha XONOCTOM X0y B KOTNaXx, BKIHOYAIOLLMX U HE BKITIOYAIOLLMX BOAOHarpeBaTenum

Mocne pasorpesa koTNa HAa4YMHAIOT UCTbITaHUe, BKMoYasi roperky. cnblTaHue 3akaH4nBaeTCA B MOMEHT
nocrneayoLwwero BKIOYEHUS roperiku (nepuoa NcnbliTaHUst HAUMHAETCS OT BKIOYEHUS FOPESIKA U 3aKaH4YMBaeT-
CS Npu ee criegyroLeM BKIIOUEHUN).

MoTepu Tenma Ha XOMOCTOM XO4y PaccUUTLIBAOT MO U3MepeHUsIM noTpebneHns Tonmvea B TeveHue
nepnuoaoB UCMbITaHWIA, BCErAa UCMONb3ysl MOMHbIE NepUobl.

MoTepwn Tenna Ha XONOCTOM X04y crieqyeT paccynTbiBaTh 3a BpeMsi OT Havasna UcnbliTaHUs B KOHLE KaX-
Aoro nepuoja ucnelTaHus.

UcnbiTaHue MoxeT ObITb NpekpalleHo, ecnv ABa nocnegosaTenbHbIX pesynbTaTta oTnMyalTces Apyr oT
Apyra He 6oneeyeMHa 5 %. HanmeHbLuee 13 ABYX 3HAUEHNIA UCMOSb3YETCH B KAYECTBE UCXOAHOM AN pacyeTa
Gg NpU cTaHAapTHOW TemnepaType (CM. npunoxenne A, nogpasgen A.11).

5.7.3.3 TennoBble NoTepun Ha XONOCTOM X0y B KOTNax, BKIOYaOLWNX BogoHarpesaTenu ¢ perynupye-
MOI TeMnepaTypon, Koraa BpeMsi NepekrioyeHUs roperiki U Hacoca nogayn Bodbl NepekpbiBaeTcs

Ob6opynoBaHue gomkHo BbITb NpeaBapuTeNbHO Pa3orpeTo 40 YCTaHOBNEHHON TeMnepaTyphl BblLLe TEM-
nepaTypbl OKpyXXatoLlel cpelpbl B cryyae:

- koTna 6e3 nnasHoN perynmpoBkn — Ha (50 +3) °C;

- BogoHarpesatensa — Ha 40*° °C.

B TeueHuWe uChbITAHWIA MNepuoa HarpeBaHUsA ropsvei BoAabl MoxeT ObiTb Aonblle, YeM Y KoTna
(cM. pucyHok 3).
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Temneparypa, °C

4
Temnepartypa B perynsitope Temnepartypa B perynstope
kotna LMNMHApa Ana ropsyen
BOAbI
A B (o D
BpeMil,V‘-I

PncyHok 3 — 3aBmcumocTb TeMnepaTypbl OT BpeMeHu ans koTna, 06opyaoBaHHOro TennoobMeHHKOM KOHTypa
ropsivyero BOAOCHabXeHWs! C LMPKYIALMOHHBIM HACOCOM

B aTom cny4ae crieayeT UCMoNb30BaTh ANs onpeaeneHns NoTeps Ha XoNoCcToM Xofy Nepuoa HarpesaHus
ropsivei Bogbl M NPOU3BOAUTL pacyeThl cornacHo 5.7.3.2.

Mocne HarpeBaHuUsi KOTNa 1 BOAOHArpesaTens UCTbITaHNA HauMHAIOT C NEPBOro BKIHOUYEHUSI FTOPEnkn ¢
Lienbto HarpeBaHUa HakonuTebHOro 6aka Ans Boabl.

Takasi ke MeToavKa NpUMeHUMa Npuy Apyrux komBuHaLmsax o6opyaoBaHUs ¢ NepekpbiBaloLMMUCS Nepu-
odamu.

5.8 KoadcbuumeHT nonesHoro AeNCTBUA NpU YaCTUYHOWN Harpyske

Mpu onpegenexHun koaddurumeHTa NonesHoOro AeNcTBUSA Npu Harpyske, cooteeTcTByowen 30 % ot
HOMMWHambHOrO 3HaYeHns NoABeAeHHON TENIOBON MOLLHOCTU UK OT cpeaHeapudMeTU4ecKoro Makcumanb-
HOTO U MUHUMAIBHOTO 3HaYeHWiA NoABeAEHHON TEMNMOBON MOLHOCTU A KOTIOB € perynupyeMbiM ananaso-
HOM TENOBOW MOLLLHOCTU, N3rOTOBUTENb MOXET BblIBMpaTh Mexay NpsiMbIM 1 KOCBEHHBIM METOAAMM.

Heobxoaumo nposeputs, uto Tpebosanna FTOCT 54441 (nodpazden 3.2) ynoBneTBOPSAIOTCS.

MpwnMmeyaHwne— PekomeHaauum no ycTaHOBKaM UCTbITaTeNbHOro 060py0BaHNS U ero OLeHKE NPUBEAEHb! B
npunoxexuu E.

5.8.1 Mpsamon metop

KoTen sanyckatoT Takim e obpasom, kak npu onpegeneHnn koaddguumeHTa nonesHoro AeUCTens npu
HOMUWHaNbHOM 3HaYeHUN NoABeAeHHON TENMOBON MOLHOCTU UM NPU cpeaHeapndmMeTUHEeCKOM MakcuMmanb-
HOro N MUHUMarbHOro 3Ha4YeHWiA MoABeAEHHOM TENOBON MOLHOCTU ANS KOTMOB € perynupyemMbiM guanaso-
HOM TennoBON MOLHOCTH.

B TeveHue UcnbiTaHN 06 beMHBIN pacxo BoAbl NoAAepKMBaeTCs NOCTOSAHHBIM C TOYHOCTbO £ 1 % € yue-
TOM Bapuauuii TemnepaTypbl, U Hacoc paboTaeT HeNpPepbIBHO.

5.8.1.1 Pabounii pexxum Ne 1

KoTenycraHasnusaroT cornacHo npunoxeHuio A (nogpasgen A.6) coeanHsIioT ¢ TEMNOU30NUMPOBaHHBIM
ncnelTaTenbHelM 06opyaoBaHNeM, NpUBeAeHHbIM Ha puUcyHkax A.1 nnun A.2 (unu ¢ NioGbiM apyrum UcnbITa-
TeflbHbIM 060pyAOBaHMEM, HA KOTOPOM MOKHO MOMYYUTb, MO KpaliHel Mepe, cpaBHUMbIe Pe3ynbTaTbl U 9KBU-
BalIEHTHYIO TOYHOCTb USMEPEHNIA).

Temnepatypy o6paTHoro noToKka BoAbl B KOTNE NOAAEPKMBAIOT NTOCTOAHHON, paBHoi (47 £ 1) °C npu Mak-
CcMManbHbIX Bapuaunsax TemnepaTypbl B TeHeHe Bcero nepunoga namepeHnin+ 1 °C.

Ecnu cuctema ynpasneHns KOTIOM He MO3BONSeT NpoBoANTb paboTy Npu ykazaHHON 4OCTAaTOUHO HU3KOM
TemnepaType obpaTHOro noToka BoAbl, paBHon 47 °C, ncnbiTaHWs TPOBOANAT Npu Hanbonee HU3KOW TemneparTy-
pe o6paTHOro NOTOKa, MPU KOTOPOI BO3MOXHa paboTa koTna.

BblkrovaTenb ¢ YacoBbIM MEXaHM3MOM yCTaHaBNMBaOT B KOMHATHOM TepMoperynsaTope Takum obpa-
30M, UTOBbI NOMYYNUTb NOMHBIA pabounii Lk 10 MUH.

Bpems oTKNtoueHNs 1 Bpems paboThl paccuYnTbIBAOT cornacHo Tabnuue 1.
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Ta6nuuya 1— Pacyet koachcpuumeHTa NonesHoro AeNCTBUS MPU YACTUYHON Harpyske

Ne uuk- MNoasepeHHan Ten- 3HaueHus BpemeHu Wamepsie- KoaduumeHT nonesHoro
na Ycnosus paboTsl Mble N
NOBas MOWHOCTb LIMKIIOB, C aencreun
BeJINYNHDbI
1 MowHocTtb 30 % Q,=0,3Q, t, =600 ™ =
2 Monnasn Tennosas Q=Q, t, =180 ™
MOLLHOCTb. = (mQity)-(Pst3)
KoHnTponupyemoe BblI- ;=420 Qi
KIioYeHne P
3 MoHnxeHHas Tennoeast Q,>0,3Q, £y = 180Q, 1
MOLLHOCTb. Q _ (n2Qut2)—(Pst3)
Qut7
KoHnTponupyemoe BbI- t; =600 - ¢, Py
KNoYeHne
4 | Monwas  Tennosas Q, =Q, ¢, = 180G ~600Q, LY
MOLLHOCTb. Q-Q = (mQit1) —(nxQytp)
T Qi + Qotz
MoHwxeHHan Tennosasi Q,<0,3Q, t, =600 - ¢, H
MOLLHOCTb
5 MonHas Tennosas Q1 = Qn t, = uamepeHHoe ™
MOLLHOCTb. 3HavyeHue (CM.
npunoxexue G)
Qity + 1o Qoty —Pgt
MoHuxeHHas Tennosas Q, ¢, - (180-)Cy 2 =M 110 tle Cz)? =
MOLLHOCTb. 2 Q, il + Wal2
KoHTponupyemoe Bbi- f; =600 —(t; +1,) 20 Py
KIHoYeHne

Temnepatypy nsmepsitoT HenpepbIBHO HEMOCPEACTBEHHO B BbiTEKaoLeM 1 obpaTHOM NoTokax BoAbl.

KoTen cuntaetca HaxodsaLWMMES B TENITOBOM paBHOBECUN, KOraa pesynbTaTbl usMepeHus KoadhpuumneH-
Ta nonesHoro AeNCcTBUS B TpEX NocreaoBaTenbHbIX LKax oTnndaoTes agpyr oT apyra He 6onee yeM Ha 0,5 %
ana noboi napel. B 3ToM cnydyae pesynbTaT u3MepeHus paseH cpegHeMy 3HavyeHno pes3ynbTaTos Ha no Kkpamn-
Hell Mepe Tpex nocnegoBaTebHbIX LKnax uamepeHus. B niobom apyrom criydae cpeHtow BenM4nHy Heobxo-
OUMO paccuuTbIBaTL MO pe3ynbTaTtaM He MeHee AecsaTu nocneaoBaTeSlbHbIX LIUKIIOB.

Mpon3BoaaT M3mMepeHne COOTBETCTBYOLWEero NoTpebreHns Boabl U TONMMBA Ha NOMHBLIX LUKNax.

NamepeHne Temnepartyp i 1 t, NPOUSBOAAT HEMPEPLIBHO.

KoachduumneHT nonesHoro 4ENCTBUA 1k BbIMUCHSIOT No bopmyre:

_ Wt ~t;)-4186 + Q (4)
VH; 103

roe W — nonHasa macca Boabl, cobpaHHas B TedeHne NCnbITaHus, Kr;
t; — Temneparypa Xo/o4HON BOAbl UMK OXTaxaatoLwen Boabl BO BTOPUYHOM TenioobmeHHuike, °C;
t, — Temneparypa cobpaHHon Boabl, °C;
Q — TennoBsble NOTepPN B UCMbITATENTbHOM 060pYAOBAaHUM, COOTBETCTBYOLLME MakCUMansHOM Temnepary-
pe BbiTeKatollel BoAbl (C y4eTOM noaBeaAeHus Tenna npu paboTe Hacoca), KIX;
V — nonHoe notpebneHne Tonnmea, Kr;
H; — Hu3Wwas TennoTa cropaHnsa ToNMBa, MCNonb3oBaHHOrO NPU UCTIbITaHWAX, MIDK/Kr.
B namepenusax npu 30 % oT HOMUHarNbLHOro 3Ha4YeHNs NoaBeAeHHON TenIoBOM MOLLHOCTY AoNycKaeTcs
OTKINoHeHue £ 2 %. Mpn OTKNOHEeHNAX 0 +4 % HeobX0aMMO BEINOMHATL ABa U3MepeHUs, OAHO Bhille, a Apyroe

9
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Huke 30 % OT HOMUHAMbLHOrO 3HayeHUst NoaBedeHHOW TennoBol MollHocTU. KoadduumeHT nonesHoro
penctena npun 30 %-Hon Harpyske onpeaensitoT ¢ MOMOLbIO MMHEAHON MHTEPNOoNALUN.

5.8.1.2 Pabounii pexum Ne 2

KotenyctaHasnuneaoT cornacHo npunoxeHuto A (nogpasaen A.6) U coeUHAIOT C TEMNON30NUPOBaHHBLIM
ncnelTaTenbHeIM 060pyAoBaHNeM, NpuBedeHHbIM Ha prcyHkax A.1 nnu A.2 (unu ¢ nebeiM ApyrMM UchbITa-
TenbHbIM 060pYAOBaHMUEM, HA KOTOPOM MOKHO NOMYYUTb, NO KpakHel Mepe, CpaBHUMbIE Pe3ynbTaThl U 3KBU-
BaNIEHTHYIO TOYHOCTb U3MEPEHNIA).

TemMnepaTtypbl BoITEKalOLWEro 1 06paTHOro NOTOKOB B KOTINE 1 paboyme LMKIbl BKIFOYEHWUS 1 BBIKMHOYEHUS
onpegensawT opraHamMu yrnpasrieHus KOTIIoM, kKorga oTbop Tenna, BblpaboTaHHOIo ropenkon, paboTatoLeil Ha
MoLLHocTU (30 +2) % 0T HOMUHArNbHOMO 3HaYeHUs NoABeAEeHHON TEMMOBOM MOLLHOCT W (UMK OT cpeaHeapudme-
TUYECKOTO 3Ha4YEeHNA MakcUMarnbHOM U MUHUMarbHOW BEIXOAHOW TENOBOA MOLLHOCTW A1 KOTIOB C perynunpy-
eMbIM AnanasocHoM TemnnoBOM MOLLHOCTU) OCYLLECTBSETCs Yepes TennoobmeHHUK. TeMmnepaTypy BoAbl B
BblTeKatoLLemM 1 06paTHOM MOTOKaX KOTa N3MepstoT HernpepbiBHO.

CpepnHss TemnepaTypa BoAbl 4oMKHA ObITh He MeHee 50 °C.

Ecnu cuctema yripasneHust KOTNIOM He gornyckaeT ero paboTy npu TeMnepaType o6paTHOro noToka soael
50 °C v Hnxe, UcnbITaHNsl NPOBOAAT NpW Hanbonee HU3KON TemnepaType 06paTHOro NOToKa, NPU KOTOPOI BO3-
MOXHa ero paboTa.

KoTen cuntaercs HaxoAsLWMMCA B TENITOBOM PaBHOBECUN, KOrAa peaynbTaThl UsMepeHus KOst huumneH-
Ta NonesHoro AenUcTBUS B TpeX NocrefoBaTeNbHbIX LUKTax OTNnYaoTesa Apyr oT apyra He 6onee yem Ha 0,5 %
ans noboi napbl. B 3ToM cnyvae pesynbTaT U3MepeHus paBeH cpeaHeMy 3Ha4eHU o Ha Tpex nocrnegosartenb-
HbIX LMKNax namepeHus. B niobom gpyroM criydae cpeHiow BerMYnHy HeobXoaMmMo paccumThiBaTh MO pesyib-
TaTaMm He MeHee AeCATV nocneaoBaTeNbHbIX LIMKIOB.

N3mepeHue cooTBeTCTRYOLWEro NoTpebneHns Bogbl M TOMMMBA NPOU3BOANAT Ha NOMHbIX LMKIIaX.

KoadbdbuuneHT nonesHoro 4encTeuns onpeaensatoT ¢ MoMOLL b0 hopMynbl (4).

B namepeHuax npm 30 % oT HOMUHArbLHOro 3HaYeHUsA NoaBeAeHHOM TeNIoBOW MOLLHOCTU AonycKaeTca
oTKNoHeHne =2 %. Mpun 0OTKNOHEeHNAX 40 +4 % HeoOXo4MMO BEINONHNTL ABa U3MEPEHUs1, OOHO BhILLE, a Apyroe
Huke 30 % OT HOMWHANBLHOrO 3HaveHWUs noasedeHHoN TennoBorn mowHocTu. KoadduumeHT nonesHoro
penctaus npn 30 %-Hol Harpyske onpeaenstoT C NOMOLLbIO NMMHE AHON MHTEPNONALUA.

5.8.2 KocBeHHbIN MeTOA,

5.8.2.1 UsmepeHus

a) KoaddbuumeHT nonesHoro AeNCTBUA NpU HOMUHANBLHOW NOABEAEHHOW TennoBOW MOLLHOCTU NpU
cpeaHen TeMmnepaTtype Boabl 50 °C

UcnbiTaHusa no 5.5.3 npy HOMUHaNLHOW NoABeAEHHOW TEMNIIOBOW MOLLHOCTU (M NPU 3HaYEeHUU Teno-
BOW MOLLIHOCTW, paBHOM cpeHeapudmMe TUYe CKOMY 3HaUEHUIO MakCUManbHOW U MUHUMAasNbHOW BbIXOAHOMW Ten-
NOBOW MOLUHOCTU ANl KOTJIOB € perynMpyeMbiM Avana3oHoOM TEennoBOW MOLHOCTW) MOBTOPSIOT Mpu
TeMmnepatype BbiTekatolero notoka (60 +2) °C n o6patHoro notoka (40 £ 1) °C, Tak 4TO CpeaHssi Temneparypa
BoAbl cocTasnseT (50+ 1) °C.

NamepeHHas BenuuuHa obosHavaeTcs ;.

6) KoadduuneHT nonesHoro AeNCTBUA NPU MUHUMAIIBHON TEMMOBOMA MOLLHOCTW, AOMYCKaeMon CUCTe-
MO ynpaBsneHust

Ecnun koTen cHabXeH cucTeMomn ynpasneHus, [onycKalowen NOHWKEHHYI0 TEMOBYHO MOLLIHOCTb OCHOB-
HOW ropernku, UCNbITaHUa NPOBOAAT NPU MUHUMATIBHOW AO0MYCKAaeMOW CUCTEMOM yrpaBneHusl noaBeAeHHON
TeNoBON MOLLIHOCTU NpUY TemnepaType BblTeKatloLero U3 kotna notoka soAel (55 + 2) °C n obpatHoro notoka
(45+1) °C, Tak uTO cpegHsAs TemnepaTtypa pasHa (50 + 1) °C.

N3mepeHHas BenuunHa obo3HavaeTcs .

B) MoTepu Tensa npu XosiocToOM pexume

UcnbiTaTenbHas ycTaHoBKa NpuBeAeHa Ha pUCyHKe 4.
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1 — uenbITyeMblil KOTen; 2 — AaTyMku Temnepartypbl; 3 — HU3KOMHEpLMOHHAA Tepmonapa; 4 — camonucel; 5 — Hacoc, umerowmi
TaKylo MOLLIHOCTb, YTO pa3HuLa Temnepartypbl Mexay AByMA AaTinkamu HaxoauTes B npeaenax ot 2 °C ao4 °C npu makcumanbHow Temne-
paType UCnbITaHUi; 6 — BCNOMOraTerbHbIN 3NEeKTPUYECKUin Koten; 7 — npubop Anst 1amepeHus 3neKTpUIeckon MOLHOCTH; 8 — pery-
NATOP HanpspkeHus; 9 — knanaHbl Ha 1I4 obopora; 70— anektponutadue; 771 — gononHuTenbHbIn Hacoc (ecnu Tpebyetcs);

12 — TennoobmMeHHUK

PVIOyHOK 4 — WcnbiTaTenbHas yCTaHOBKa gna onpegeneHna TennoBbiX NOTEPb OT KOTSa NpU BbIKINIOYEHHbIX ropernkax

KoHTypbl, coeauHsiioLme pasnuyHble 4acTn yCTaHOBKM, A4OSMKHbI OblTb U30SIMPOBAHHBIMU U HACKOMbKO
BO3MOXHO KOPOTKUMU. COBCTBEHHBIE MOTEPU UCNBITATENBHOW YCTAaHOBKM U TENNOBO BKIaJ Hacoca Npu pas-
NMYHBIX 3HAYEHUSIX pacxoaa BblTEKaKoLLero U3 KoTna noToka cneayeTt onpeaensaTtb B HaYae UcnbliTaHui, 4Toobl
B AanbHelLweM UMeTb BO3MOXHOCTb UX y4eTa (CM. NnpunoxeHue B).

KoTen cHabxatT ncnbitatenbHbIM AbIMOX0A0OM HanbonbLlero guameTpa U3 BCeX ykasaHHbIX U3roTOBU-
Tenem B TeXHUYECKNX NHCTPYKLMSIX.

TemnepaTtypy BoAbl B KOT1e OBOAAT A0 cpeaHen TemnepaTypbl Ha (30 £5) °C Bbiwe TeMnepaTypbl OKpY-
Xatowen cpebl. 3aTem nogavy TonnMsa oTKNYalT, OCTaHaBNMBaloT Hacoc 77 1 Hacoc KOTNa, eCNU OHU UMe-
FOTCS, BBIKITHOYAIOT KOHTYP TennoobmeHHuka 12.

Mpw HenpepbIBHON LIMPKYNALUMA BOAbl C NOMOLLBIO Hacoca 5 ucnbiTatenbHoro o6opyaoBaHUsa NPon3Bo-
OST perynupoBKy TEMNSOBOTO BKIIaJAa 9NeKTPUYECKOro KoTra Tak, 4Tobbl Mony4mTh B CTaLUMOHAPHOM COCTOSIHUA
pasHuLYy Mexay cpefHel TeMnepaTypon BoAbl U TemnepaTypoin okpyxatowlein cpeabl (30 +5) °C.

Ha npoTsxeHun Bcex UCnbITaHUA U3MEHEHNe TeMMnepaTypbl B NOMeLLeHUU He A0MTKHO npeBbiwaTth 2 °C/4.

MoTepw Tenna npu xonoctom pexume Pg, KBT, Nnpu cpeaHeit Temnepatype Boasl 50 °C u Temnepartype
okpyxatowein cpeabl 20 °C BbIMUCAOT No bopmyrne

125 5
P, = pmf 30 (5)
[T ~Ta J
rae P,,, — aneKTpuyeckas MOLHOCTb, NoTpebnsaemas BcriomoraTtesibHbIM 3/1eKTPUYECKUM KOTIIOM, CKOPPeKTU-
poBaHHasi Ha NOTepU B UCNbiTaTenbHOM 0bopyaoBaHUK, U TENSOBO BKNag Hacoca 5, kBT;
T — cpepgHsis TeMnepaTtypa Bodbl, paBHaa cpegHeMy No ABYM 3HaYeHUsIM TeMnepaTypbl, MOKa3aHHbIM
OBYMS AaTyMKamu 2 B BbiTeKaloLeM 1 06paTHOM MOToKax BOAbl UCMLITYeMoro Kotna, °C;
T, — Temnepartypa okpyxatoLien cpeabl ucnbiTaHui, °C.

M pwn M ey aH ne—OnpegeneHus TEMMOBLIX NOTEPb B UCTIbITATENBHOM 060PYI0BaHNM U TENMOBOIO BKIaAa LUup-
KYTSILMOHHOIO HAcoCca UCTIbITAaTeNbHOIro 060pya0BaHUs CM. B NPUNoxeHum F.
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5.8.2.2 PacueThl

PacueT koabpuLimeHTa NonesHoro AencTeunsi NPOU3BOAAT ANA KOHTPOSILHOTO LyKNa npu Harpyske 30 %
OT BEJIMYUHBI HOMUHAIbHOTO 3Ha4YeHUA NOABEASHHON TEMITOBOW MOLHOCTU (MM OT cpeaHeapuMeTUHeCKoro
MaKCUMarnbHOro ¥ MMHUMarbHOro 3Ha4YeHUIM NoABEASHHON TENSIOBON MOLHOCTM A1 KOTSIOB C perynmpyembim
AunanasoHoM TEMNMoBoM MOLLHOCTU) U cpeaHen TemnepaTtype Boabl 50 °C.

Mpu pacyeTe npuMeHsoT 0603HavYeHNA, NpUBeaeHHbIe B Tabnuue 2.

Tab6nuuya 2— O6o3HayeHus, Heobxoaumble ANA pacyeTa ko3 UUMEHTA NONE3HOTO AENCTBUS NPU YaCTUYHON Ha-
rpy3ke

MoaseneHHan Tennosasn N3smepeHHbIe BENUYUHbI

OBHOW ropen
Paboune uuknbl ocH penku MOLLHOCTD, KBT Bpems pabotbl, ¢ npu Temneparype 50 °C

Koathdmument
nonesHoro gencrems, %
™

t
U]

MonHas TennoBasi MOLWHOCTb Q t
MoHuxeHHas TennoBasi MOLLHOCTb Q,

MoTtepu Ha xonocTom

xoay

Bea ynpaBnenust — f P,

PacueTt koadbpuLmeHTa nonesHoro AeNCTBUA NPON3BOASAT NO OTHOLLEHUWIO NOMNIE3HON SHEPrn K SHEprun,
nocTynatwLLen ¢ TONMUMBOM B TeYeHue Uukna, pasHoro 10 MuH.

B 3aB1CUMOCTU OT NPUMEHAEMBIX CPEACTB YNpaBneHust MoryT 6biTb YKkasaHbl crieaytolume Buabl paboumnx
LMKIOB, cOOTBETCTBYoWME hopmynam B Tabnuue 1:

1) HenpepbiBHas pabota npu Q,=0,3Q, (dhbnKcpoBaHHas NOHWKEHHAaA TennoBast MOLLHOCTb UMK NNas-
HO N3MeHsieMast TENoBast MOLWHOCTb);

2) nonHag Tennosas MolWHocTb/paboTa be3 ynpasneHua (ogHa pukcupoBaHHasA TENNOBasA MOLLHOCTL);

3) noHwxeHHas TensioBas MowHocTb/paboTa 6e3 ynpasneHua (NOHWKEHHas TennoBas MOLHOCTb UMK
€e NnnaBHoe 3MeHeHe, Npyu MMHUMarnsLHOW NoABeAeHHOM TENNOBON MOLWHOCTU Q> 0,3Q;) (cM. LunKkn 5, ecnin
3aXuUraHue ocyLlecTBNAETCS NpU NOMHON TENMOBON MOLWHOCTN);

4) paboTa Npu NOIHON/MOHWKEHHON TEMMOBON MOLLHOCTU (MOHWKEHHas TennoBas MOLWHOCTb, Koraa
MUHVManbHas nofseaeHHas Tennosas MOWHOCTb Q, <0,3Q,);

5) paboTa npv nonHo TenI0B0oM MOLHOCTU/NOHWKEHHON TENNOBOW MOLLHOCTW/6e3 ynpaBneHus (koraa
3aXuraHue BeINONHAETCA Npu Q Ha Bpems £ C NOHWKEHHOM TEMNOoBON MOLWHOCTLIO UNK €€ NNABHBIM U3MeHe-
HUEM, TaKiM, YTO LMKIT BKITHOYaET KOHTPOMNMPyeMoe BhikiioueHue ty > 0, uHaue NpUMeHaeTcs LK 4).

KoadbbnumneHT nonesHoro 4encTeums BIMUCAAOT cornacHo Tabnuue 1.

5.9 TemnepaTypa noBepxXHOCTU

CpeqaHtoto TemnepaTypy NOBEePXHOCTW MpW onpeaeneHun gg cneayeTt UsMepsaTb nNpu yCnoBuax HOMU-
HanbHOWN BLIXOAHOW TENMOBON MOLUHOCTW. [ns 9TOR Lienin HeobXoAMMO NPOBOAUTL U3MEPEHUS MUHUMYM B
NATU TOHKaX KaXaon NOBEPXHOCTU KOTna. [NpK Tex e yCnosBusixX A0SPKHbI NPOBOAUTLCHA N3MEPEHUA KpUTUJdec-
K1X TeMnepaTyp (Hanpumep, Ha ABepLax KoTna, pabounx pelivarax).

5.10 Temnepartypa nona

Mpw onpegeneHun TeMnepaTypbl Nona nog KOTAOM ero ycTaHaBNMBaOT Ha OCHOBaHUA ANA UCNbITAHUIA,
HanpuMep Kak nokasaHo Ha pucyHke 5.
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PucyHok 5 — KoHurypaums ucneiratenbHOro nona gns uaMepeHus teMmnepaTypsi nona nog, KoTrom

3HadeHus TemnepaTypbl nNoBep- -
XHOCTW 8TOr0 OCHOBAHWSA AN UCMBITaHNIA ,ﬁ;&g\
cnegyeT U3MepsTb C MOMOLLbID TEPMO- ¢ )
nap He MeHee YeM B NATU TouKax Mpu
YCNOBUSX MakCcMmarbHOW HOMUHAMbHOM
BbIXOQHOW TENMOBON MOLLHOCTHU.

PekomeHayeTcs npoBoAnTb U3Me-
pPeHUst TeMnepaTypbl TOBEPXHOCTU OCHO-
BaHWA 4N WCMbITAHUM C  MOMOLLbIO
Tepmonap 1 B COOTBETCTBUM, HANPUMep,
C PUCYHKOM 6, UK UCMNOMb3Yys NPOMBILL-
NeHHble TepMOMETpbl ANs U3MepeHus
TemnepaTypbl MOBEPXHOCTU.

TepMonapa, npunasiHHas
K MBAHOW NnacTuHe

PucyHok 6 — PacnonoxeHnue tepmonapsl
OTBepcTie, NpocBeprieHHoe

NPy N3MEPEHNI TEMINEPaTypPbl NOBEPXHOCTY
NCIbITEIBAEMOIO OCHOBAHUS

ANS KpenneHWa MeaHOM NnacTuHbI
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5.11 3HaueHusa BuiGpocoB NO, nCO

3HaveHua Bbibpocoe NO, u CO onpeaenatoT ¢ NOMOLWbBIO METOAOB W MpubopoB, yKasaHHbIX B
rOCT 28091.

6 lMpoTokon ucnbiTaHUK M Apyrue AOKYMEHTbI

K npoTokony ucnbiTaHuii AoKHbI BbITb NPUIOKEHDI CrieayoLwmne A0KYMEHTbI:

a) YepTeXu, Ha KOTOPBIX AICHO NOKa3aH TUM KOHCTPYKLIMU KOTNa 1 ero AnManasoH, a Takke BCe KOMMOHEHTHI;

b) doTorpacdus kotna (13x 18 cm);

C) WMHCTPYKUMSA MO aKcnnyaTauuu;

d) To4YHOe onucaHue KOTNa, BKOYaa AaHHble, NPUBEAEHHbIE Ha TabnM4Ke AaHHbIX KOTNa;

e) uHcbopMauus, oTHOCAWAACA K cooTBeTCTBYIOWMM no MOCT 28091 AyTbeBbIM XUAKOTONSIMBHLIM
ropenkam, UCrofb30BaHHLIM NPU UCTIbITAHUSAX.

MpoTokon NcnbITaHUA 4oMKeH ObITb NOANUCaH HavarlbHUKOM UCTbITaTeNbHOMW NabopaTopun UnNn UHXxe-
HepOoM Mo NCNbITaHUAM, OTBETCTBEHHEIM 32 UX NPOBeAeHUe.

Mybnukauusa npoTokona UCMbITaHNA B cokpalleHHon hopMe He gonyckaeTcs.

14
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MpunoxeHne A
(obsaszaTenbHoe)

MeToAabl U3MepeHunAa

A1 UzmepeHne paBneHus

Ansa namepsiembix 3HaveHunn, goxoaswmx go 0,06 kla, gonyckaemasn norpewHocTs coctaensieT 0,001 klMa. Anga
Gornee BbICOKMX 3HaUYEHWI 3Ta NOTPELHOCTL CoCTaBNAeT 2 % OT UBMEPEHHbIX 3HAYEHUIA.

A.2 CyeTumkm obbema

MokasaHusi cHeTYMKOB 0Obema Ansi pacxoga v cBoGOAHOrO NOTOKA AOIKHbI NPOBEPATLCH A0 UCTbITAHUS NMyTEM
B3BELUMBaHWsI KONMYECTBA PacxoayeMon Boabl.

[MorpeWwHoOCTb U3MEPEHNMS B pacCMaTpMBaeMoOM guanasoHe naMmepeHust He gormxkHa npeebiwaTth 0,5 %.

Ans namepeHns BpeMeHn Npy M3amepeHnn pacxoia Tonnmea NPUMEHsIETCS XPOHOMETP CO LLKarow ¢ LeHON aeneHns
0,01 MUH.

A.3 U3mepeHne pacxoaga Tonnuea

Mpn naMmepeHnn oO6BLEMOB € MOMOLLBI FPagyMpPOBaHHbIX COCYAOB TOYHOCTb M3MEPEeHUsl OIKHA COCTaBNsiTb
+0,5%.

A.4 PacyeTnapameTpoB ropeHus

MapameTpbl ropeHnsi BbIYUCIEHbI NO crieaylowmnm hopMynam 1 ceegeHsl B Tabnuuy A.1 (CM. npumMep ¢ AaHHbIMU B
KBagpaTHbIX CkobKax).
MoTpebHocTb B KMCNopoae, M3/KT:

0, . =33, (A1)
MoTpe6HOCTL B BO3AyXe, MY/Kr:
[ = 02 min (A-2)
min_ O 21 "
O6LEeM CyxXnX NPOAYKTOB CropaHust 15 CTEXMOMETPUYECKOTO FOPEHUS, M3/Kr:
Vaatr min =I5 #27 + 211+ Oz pin % (A-3)

MakcnmanbHoe coaepxanne auokenaa yrnepoaa, m3/me:

co 25 (A.4)

2max '
VAtr min

MakcumarnbHoe cofepxaHne auokeuga cepbl, M3/mS:

_ X A5
SOZ max — Vi ( )
‘Afr min
dakTuyeckunii 06bEM CyXMX NPOAYKTOB CrOPaHWs:
Veo, + V%o, ¥5+37 (A.6)

Vi = = :
Al (COy+ SO )uam + COpam (CO2 + 502 Jyam + COyany

O6bem BoasHbIX NapoB:
Vi, =29. (A.7)
3navenunn Vy, . v V), Ans pacueta notepb BeMUCIAT Mo popmynam (A.15) n (A.16).
MapameTptl, paccunteiBaeMele B A.4, npeacTtaBneHsl B Tabnvue A.1.
MoTpebHocTk B kncnopoae O, . =X3 =[2,346 m3/kr].
Motpe6HocTb B BO3AYXe L = % =[11,17 m3/kr].
O6beM Cyxux NpoayKTOB CropaHnst Arisi CTEXMOMETPUHECKOIO rOpPeHUs:

0.79 _11.6]+[0,0016] + [0] +[2,346]- 27>

VAtr min = IS +X7 4111 +02min’ ﬁ - 0.21

=10,427 [m3/kr].
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Tabnuua A.1—lapameTpbl ropeHus

16

VAi’ = = :
’ (CO2 +8S02 Jyam + COam (CO2 + SO2 g + COyay

CocTaBnsiolLre NPoayKTOB CropaHus, 0GpasytoLmMecs Npu cropaHumu Tonnmea, Me/kr Tonnuea
Cocra. | Coepre | Gt
nsowme R Dan- | Dan- ~ Dan- . Dan- Dan-
. | wectBa, | Oy MUK | e oo Conep HblE X CO- Conep HblE X CO- Conep Hble x co- | Conep- | Hble x co-
Tornmea Kkt Tonnuea XaHue xanue XaHue N
aepxa- co aepxa- SO pepxa- | 'y o | Aepxanue |xauue N, | nepxa-
Hue O, 2 | nue CO, 2 | nue SO, 2 H,0 Hue N,
C [0,865] 1,86 |[1,6089]| 1,85 |[1,6003] — — — — — —
S [0,0024] 0,70 |[0,0017]| — — 0,68 |[[0,0016]| — — — —
H [0,1325] 555 |[0,7354]| — — — — 11,1 [1,4708] — —
N [0,0001] — — — — — — — — 0,8 [0,0001]
0o [0] -0,7 [0] — — — — — — — —
w [0] — — — — — — 1,24 [0] — —
(Bopa)
> [1,0] O, in = [2,346] Veo, = [1,600] V%0, =[0,0016] Vi =11,471] W, =10]
(Bcero)
* B cooTBETCTBMM C aHaNW30M TONMMBA, NPUMEpP BbIYUCNEHUS MPUBEAEH B KBaapaTHbIX ckobkax| ].
MakcumaneHoe coaepxaHme guokcnaa yrnepoga:
CO; max = =0 = [1.6000] = [0,1534],
VAtr min [ 0:427]
CO; nax=[15,34] % no o6bemy.
MakcumaneHoe coaepxaHue AUOKCUza cepbl:
0, = > 1000181 15 5001534,
VAtr min [10,427]
S0, max= [0,0153] % no o6bemy.
O6bem BOOSAHbLIX NapoB:
V=29 =[1,471 m3/kr].
TouHbI 06bEM CyXVX NPOAYKTOB CropaHust:
Veo, +%o0, 35+ 27 (A.8)

Wexopanatoro, utonamepero (CO, + SO,) =[14,2] % no o6bemy nnsmepero CO =[1,02] % no o6vemy, nonyyaem e
npumepe:

_ [1,6]+[00016] [1,6016]

= = =[11,26 M/
A = 10.122]+[0,0002] _ [01422] 1 "2OM Al

A.5 MNMonHoTa cropaHusa

McnbiTaumnst Heo6xoaMmo NpoBOAUTL C UCMNONb30BAHMEM TOIBLKO NOBEPEeHHbIX NPMGOPOoB.
Copep:xaHue CO gomkHO 6biTb U3mepeHo ¢ ToHHOCTbIO + 0,001 % no o6bemy.
KoadhdmumeHT n3beiTka Bosgyxa onxeH 6biTb OTPErynMpoBaH ¢ A4onyckom = 4 %.
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A.6 VcnbiTaTenbHOe o6opypoBaHue
A.6.1 WcnbliTaTenbHOe oGopyaoBaHne c Tenoo6MeHHUKOM (CM. PUCYHOK A. 1)

RV 1 RV2 — perynupyrouine knanaHol; M — MaHoMeTp
PucyHok A.1— WVcnbiTaTenbHoe 060pyfoBaHne ¢ Tens1006MeHHUKOM

MpumMmeuyaHune — BBuay 60/bLIOT0 06bEMA BOAbl U A/IMHHbIX TPY6 peakuus ucnbiTaTeslbHoro 060pyAoBaHNs
OTHOCUTENbHO MeA/ieHHas. 3To 3aTpyAHSAEeT AOCTUXKEHIE TeN/I0BOro paBHoBecKs. Heo6xoAMMo Takxe BBECTU MOMNpaBkKy,
ec/iM TeMnepartypa BbITeKalLLero 1 06paTHOro NOToKOB BO/lbl HEOAMHAKOBO TOUYHA B HAYasie 1 B KOHLIE UCMbITaHuii. Ecin
He onpeaensaTcs AO0CTATOYHO TOYHO OTHOCUTE/IbHO BbICOKME TEMN/I0BbIE NOTEPU, TOUHOCTL UCTbITAHWIA HapyLLaeTcs.

A.6.2 WcnblTaTesibHOe 060pyAOBaHNE C KOPOTKO3aMKHYTOI cekyueli (CM. pUCYHOK A.2)

Bak ¢ nonnaskom Bopgocnue Bak gnsi NOCTOSIHHOIA

RV, RV1, RV2 — perynvpyowme knanaHbl; M — MaHOMETP; H — BbICOTAa YPOBHA BOAbl B 6akax
PucyHok A.2 — VicnblTaTenbHoe 060pyAoBaHMe ¢ KOPOTKO3aMKHYTOM Cekumnel 1 TP BO3MOXHbIE CXeMbl nofauu
XO/104HOW BOAbI

17
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A.7 PacyeT HOMMHANbLHOM BbIXOAHOM TENSOBOW MOWHOCTN Q)
a) B cnyyae ucnbiTaHWin ¢ UCMONB30OBAHNEM WCMbITATENBHOIO 0060PYAOBaHUS C KOPOTKO3aMKHYTOW CEeKuWen
(cM. prcyHOK A.2) HOMUHAMBHYIO BLIXOAHYIO TEMIOBYIO MOWHOCTL Qy, BT, BbluMcnsioT no dopmyne
QN = W1 . Cm . (tV— tE)’ (Ag)
rae W, — MaccoBbIf NOTOKXONOAHOM BOAbI, BXOAALWNIA B CUCTEMY, N MOTOK rOPsYer BOAb!, BEITEKAIOLLMIA U3 CUCTEMBbI, KI/C;
e+t
Cyy — YAENbHas! TernoemMKkoCTb BOAbI Mpy %, Ix/(kr-°C);

tz — Temnepatypa BoAb! Ha BXoAe (TeMnepaTypa BXOAALLEro noToka XonoaHo soapl), °C;
t,,— Temneparypa Boabl Ha Bbixoge (Temnepartypa Bbixogswero notoka), °C.
b) B cny4ae ucneiTaHMin C MCNONB3OBAHWEM WCMbITATENBHOrO 0GOPYyAOBaHWS C TEMNoOOMEHHUKOM (CM. pUCy-
HOK A.1) HOMWHaNBHYH BbIXOAHYIO TENMOBYIO MOWHOCTD QN, BT, BbIMMCHsAOT NO hopmyne

Qy=W,. Cy, s —te) + Qy, (A.10)
raoe W, — pacxo noToKa oXnaxaalowen BoAbl, Kr/c;
Cy, — YAEIbHas TeMNnoemMkoCTe BOAbI Npu (fyy,, + tg)/2, [k/(kr-°C);
tya — TEMMNEpaTypa BbITEKAOLWEN oxnaxaatowen sogsl, °C;
Q,, — Tennoeble NoTepy B UcnbITaTeNnbHOM 060pya0BaHUK, MOKA3aHHOM Ha pucyHKe A.1, Npu Temneparype, Npu KoTo-
PO NPoOBOASATCS UCNbITaHus, BT,
A.8 KannbpoBaHne noaBeaeHHOW TENNOBOW MOLWHOCTH
A.8.1 3HauyeHWe nogBeAeHHOW TEeNnOBOM MOLWHOCTHN
[ns KoTNOB, NCMONB3YIOLLMX XMAKOE TOMIMBO, 3Ha4YEHME NOABEASHHON TENNOBOA MOWHOCTH Qg, BT, BHIMMCNAOT NO
dopmyne
Qg=B-Hy, (A11)
roe B — pacxog tonnumea, Kr/c;
H, — Hunawas tennora cropanus, [x/kr.

A.8.2 Onpepenenne koaddmuneHTa n3bbITKa Bo3ayxa n u3bbITOYHOro BO3ayxa

), = konuyecmso nocmynaiouiezo 8o3dyxa
Lmin
KoathdmumeHT n3beiTka Bo3ayxa A onpeaensaoT no namepenuam nnéo cogepxanna (CO, + SO,) n CO, nubo coaep-
xaHus O, B NpogyKTax cropaHus.
WN36biTok BO3ayxa, %, e =(A—1) 100.
Ecnv npoayKTe cropaHns He coaepar Apyrmx HeCropeBLUNX KOMNOHeHTOB (Hanpumep, H,, CH,, C H ), To

_ +{ CO2max +S02 max _ 1} Vatr min (A12)
(CO2 +S03 )yam + COyam

Lmin
unu, ecnu coaepxanue O, B NPOAYKTax CropaHus USMepeHo, To

Var min O, (A.13)

A=1+ .
Lyin  21-0,

A9 PacyeT TennoBbLIX NOTEPb g4, 9y ds
A.9.1 TennoBtie noTepn gu

Ecnvn BO3ayX ¥ TONMMBO NOCTyNatoT B 060pyaoBaHne ana cxuraHns 6e3 nogorpesa, npy Temnepartype OKpyxaiowein
cpeabl, To NPUMEHAIOT criedyiowyio hopmyny

VA 'Cpm,Atr (A-14)

Hy

rae V, — o6bem NpoayKToB CropaHns Ha Kr unn m3 cropesLuero Tonnuea, M3/kr;

t, — Temnepartypa npoayKToB cropanus, °C;

t, — Temnepatypa okpyxawouwen cpeasl, °C;
Cpm, Atr — CPEQHAA TENNOEMKOCTL NPOAYKTOB CropaHns B AMANasoHe TeMnepatypbl 0T f; 10 1y, Dox/(m3-°C);

H; — Hn3was Tennota cropaHns Tonsmea, Jx/kr.

Ecnu cropaHune npu nabbiTke BO3ayxa HenosiHoe, To 06bLeM NPOAYKTOB CropaHns CropeBLUIero Tonnuea vV, MoxeT

6bITb yCTaHOBNEH NO cnegyiolen hopmyne
a) cyxue npoaykTbl cropanus, M3/kr unu m3/m3

p= (ta— 1)),

V(CO, +80;) + Voo (A.15)
{CO2 +S0O2 Jyap + COyay

VAtI‘ = VCOQ + \éOZ + VCO + \4‘12 + \/02 =
rae \eo, — 06bem anokcuaa yrnepoaa Co,, M3/kr unm m3/m3;

18
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V&0, — 0Bbem anokenaa cepsl SO,, M3/kr unm m3/m3;
Voo — 06bem okven yrnepoga CO, m3/kr nnu m3/m3;
W, — obbemazora N, M3/Kr nnm mM3/m3;
(CO, +S0,),,, — n3mepeHHoe coaepxanue (CO, + SO,) B npogykTax cropanusi, m3/m3;
CO, .  — n3amepeHHoe cogepxanne CO B npoaykTax cropaHus, m3/m3,

n3mM
B cny4ae ropenns masyTa noTepsMM, CBA3AHHLIMM C HEMOMNHbIM ropeHnem, CO, ., MOXHO NpeHebpeYb:

100 (A.16)

V=V o
Atr Atr min 100 —4,76~02

rae Vg min — OnpepensioT no coopmyne (A.3).

b) ob6wvem BoasHbLIX Napos V), CBA3AHHLIN C COAEPXaHUEM BOAbI U C y4acTUeM B NPOLLeccax ropeHns Boas!, BXOAs-
el B Ka4eCTBE OJIHOIO U3 KOMIMOHEHTOB B TOMNMBO, M3/Krunn m3/m3 (cogepxarune Boas B BO3AyXe, yHaCTBYIOLWEM B rope-
HWW, MOXHO HE YYUTLIBATB).

Ecnn 06bem BogsiHbIX NAPOB Y4UTLIBAETCH OTAENBHO OT 00bema Cyxux NPoayKToB cropanusi, To hopmyna (A.13)
NpUHYMaeT cnegyoLmi BUa:

1 A.17
QA = (VAtr’ Cpm, Atr+ VW’ Cpm, HQO) . (tA - 2(L)% s ( )

rge Cpm Atr— CPEAHAS yaenbHas TENNOeMKOCTb CYXMX MPOAYKTOB CropaHvsi B AvanasoHe Temnepatyp oT f; 40 iy,
’ Lox/(m3-°C);
Cpm, H,0 — CPeAHss yAernbHas TennoemMkoCTb BOASAHLIX NapoBs B nanasoHe Temnepartyp ot t, not,, D/ (m3-°C).
3HaueHnn cpeaHent yaenbHoM TenNoeMKOCTU CyxXuX NPOAYKTOB CropaHus B 3aBUCMMOCTM OT codepxanua COo u
BOASHOrO Napa MoryT 6bITb MONy4YeHbl NO AaHHbIM PUCYHKa A.3.

YpaBHeHus gns onpefeneHns cpeaHvx yaenbHbIX TENNOEMKOCTEN UMEIOT crieayowmun Bua (QeNCTBUTENbHBI 40
{,=500°C):
A

t th t tx || ( co
Com ay=0,361+0,008 —4_—| +0,034| 4 +[40085+0,19| — A |-014| 4 |2
pm 1000 °C 1000 °C 1000 °C 1000 °C 100 %

2
+4003 a -0,2 La [ €92 |
1000°C 1000 °C 100 %

2
t t
c =0,414+0,038| —A | +0034| —2 | ,
pm, HZO ' {1 000 °CJ v [1 000 °CJ

rae Com At — CPEAHSS yaerbHas TennoeMKoCTb CyXMX NPOAYKTOB CropaHuns npw fy, BT u/(m3-°C);
pm, Hy0 — CPEAHsisi yaernbHasi TernnoeMKocTb BOASHbIX NApoB., BT~‘-I/(M3 -°C).

3.0
Com, atr» Cpm, H,0» BTW(M"-°C)

0,45
0,44 }J H,0
0,43 e
42 —
0, _1— L
041 20 8“
0,40 —— =16
/; 112 3
039 == =1 ¢
0,38 st =14 5
] /,;//;/ 0
0,37% _-‘;4 §
0,36
0,35

0 50 100 150 200 250 300 350 400 450 500
Temneparypa Tono4Horo rasa t,, °C

PucyHok A.3 — 3HaveHns cpeaHen ygenbHOW TENNOEMKOCTU CyXUX NPOAYKTOB CropaHus n BOASsIHLIX NapoB
npv TemnepaType npoAaykTos cropandus Ao 500 °C BkniounTensHo
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A.9.2 Tennosble noTepu q,

Ecnv eaMHCTBEHHBIM HECTOPEBWNM KOMMOHEHTOM B npoAykTax cropaHusi siensietcst CO, %, To BO3HMKaowme B

pesynbTare NoTepu g, BbIMUCASIOT Mo hopmyne
12,64 .
qy=CO-Vyy-—— (A.18)
Hy

A.9.3 Tennosble noTepn qg

Mpn ncnonbL3oBaHUM KOCBEHHOTO MeToAa HeOOX0AUMO 3HATL TeNroBble NoTepu. Nx 3HaveHune moxeT 6biTb NPUGK-
3MTENBbHO MOMNY4eHO C MOMOLLbIO CNeayloLen MeTOANKN.

HapyXHyl0 MOBEpXHOCTB KOTMa MnoapasfensioT Ha 30Hbl PAaBHOMEPHOW TemnepaTtypbl (TEnnou3onupoBaHHble
obnacTtu, aoBepLbl, TPYGONpoBOAbLI NPOAYKTOBR CropaHusi, coeAMHUTENbHbIe TPYBOoNpoBoabl, OCHOBaHME KOTNA), n TemMnepa-
TYPY Ha HUX N3MEPSIOT C NOMOLLIbIO MOBEPXHOCTHBLIX TEPMOMETPOB.

TennoByo 3MUCCUIO OT 30HbI MOBEPXHOCTU Qx, BT, BbIUMCNAIOT NO hopmyne

Qy = Fx-a-(t; — 1), (A.19)
rae Fy— niowaab NoBepXHOCTN 30HbI, m3;
o — KoadhduLmeHT Tennootaaun, Br/(m2.°C);
t,, — CpeaHssA Temneparypa noBepxXHOCTU 30HbI, °C;
f, — Temneparypa B NoOMeLeHnN (M3MEePEHHAn B CEMM TOUKaX Ha paccTosHum 1,5 M OT nepeaHen NoBepXHOCTU koTna
Ha BbICOTE, PABHOW NOMOBUHE BbICOTHI KOTNa), °C.

Mpv6nnanTenbHble 3HaYeHUst KOIPHPULMEHTOB TENMOOTAAUM B 3aBUCUMOCTY OT TEMMNEpPaTypbl MOBEPXHOCTN MOTYT

6bITb NONYy4eHbl MO AaHHbLIM, TPUBEAEHHbIM Ha puUcyHke A.4.
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PucyHok A.4 — 3Ha4eHns NONHOW TennooTaaun o paguauuneint M KOHBEKLMEN ropu3oHTanbHbIM M BEPTUKATIBHBLIM
NOBEPXHOCTAM MK OKpyxXatowen temnepartype t;, =20 °C B 3aBUCUMOCTHN OT CpeaHer TeMnepaTypbl NoBepxHocTn ¢,

Tennoeble NOTEPN Gg BLIYUCIIAIOT MO hopmyrne
ZQx (A.20)

A10 NmppaBnn4yeckoe CONPOTUBIIEHNE BOAHOW CTOPOHbI

A.10.1 Ncxoasina ycrnosusi Tpebyemori TOHHOCTU, pekOMeHayeTCs NPOBOANTE M3MEPEHNE TMAPaBNNYeCcKoro conpo-
TVMBMNEHUS BOAHOW CTOPOHLI NMPU OTHOCMTENBHO BbICOKOM pacxofe noToka. ocne onpegeneHnsa naMepsaemMbiX BenYvH
Tpebyemble 3HaYeHWUsI TMOPaBNMYECKOro CONPOTUBITEHNS MONYHA0T NYyTEM 3KCTPANONALUNA U MHTEPNONALNUN.

JIn6o nepeq, NnMBo Nocne 0CHOBHLIX UCTLITAHUIN COEAMHAOT BMECTE iBE N3MepUTEIbHbIE CeKUMM 1 1 2 B TOW TOYKe,
rae oHW NogcoeaMHATCS K KOTNY (CM. PUCYHOK A.5), 1 HaxodsiT CONPOTMBMNEHNE 3TUX CEKLMIM NPK pasnnyHbIX pacxogax
notoka. 3T0 3HaYeHWe COMPOTMBINEHUS BbIMUTAOT U3 NOSTHOIO 3HAYEHWSI CONPOTUBITEHUS (HA N3MEPUTENbHbIX CEKLMAX
BMeCTE C KOTNOM).
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OuddepeHumanbHbIil MaHOMETp

BeHTUnsiunoHHaA
TpybKa
\
( 3 X \ (
5
j ) y | '_t~
} >
150; 5d; n
Koten WNamepuTenbHas H
- X cekums 2
© A X
| p— 1 |
T 4/
15d; 5d; b
WamepuTensHas TpyGonpoeog, Hacoc
cekums 1 i
RV M R 4 J J: )

Mopava Boab!

X

Mbkne TpyGkn MpocBepnieHHoe oTBepcTUE

(23 3a4MLLIEHO BHYTPU

Pucynok A.5 — McenbitatenbHoe o6opyaoBaHne Ans onpeaeneHns rapasnmyeckoro ConpoTuBNeHNsi BOJHOM CTOPOHbI
(npo3pauHbie rmbkme Tpy6kn Ansa nogcoeguHenns anddepeHUmnanbHOro MaHoMeTpa)

A.10.2 UcnbiTaTenbHoe o6opyaoBaHue Ana onpeaeneHnAa rmapaBnnyecKkoro ConpoTUBNeHNsa BOQHOW CTO-
POHbI

BHYTpPEHHWI anameTp u3amepuTenbHbIX cekuui 11 2 gonxeH 6biTb BeiGpaH Takum 06pa3som, 4Tobbl oH Gbin paBeH
MUHUMAarbHLIM pa3Mepam TpybonpoBoa OB KOTNa.

Mpu noAKMIOYEHMM HAacoca KOTeN U U3MepUTENbHbIE CeKUMN MOryT 6bITb Npeobpa3oBaHbl B NOMHOCTLIO 3aMKHYTbIV

KOHTYP.

InsA KOTNOB CO BCTPOEHHBIMU LUPKYITALMOHHBIMU HACOCAMWN NPOU3BOAAT M3MEPEHUE U PETNCTPALINIO OCTATOHYHOTO
[aBneHns NoaaYn Boabl.

M'vapasnuyeckoe CONpoTUBIIEHNE BOJHO CTOPOHbI kKOTNa Hy,, kla, Boiumcnsaiot no hopmyne

2 A.21
Hw =52 p-107, *-20
2
rae p — NnoTHOCTL Bogbl 1000 Kr/m3;
& — KOPPEKTUPYIOWMIA KO3 (PULIMEHT CONPOTUBITEHUSA, BbIMUCNSAEMbBIV MO hopmyne
po_ 2w (A.22)
v2.p-1072
rge v — CKopocCTb B NornepeyHoM ceveHum Tpy6onpoBoaoe, M/c;
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H\,— rmapaenuyeckoe conpoTuBIIEHNE BOAHON CTOPOHbI KOTIA, K1a, BEIUMCIIAEMOE Ha OCHOBE NoKasaHuii guddepeH-
umnanbHOro MaHomMeTpa no cpopmyne

App-g (A.23)
HW = 76,
10
rae A, — nokasanusi audppepeHunansHOro MaHoMeTpa, Mum;
g =~9,81m/c2.
CKOpOCTb B NOMNepeyHOM ceueHun TpyGONpoOBOAOB v, M/C, BBIYUCISIIOT NO hopmyrne

_ aw (A.24)

n-d?

roe W — pacxog noToka Bogbl, M3/c;
d — HOMWHaINbHbIE AUaMETPbl BXOAHOIO U BbIXOAHOTO TPYBONPOBOAOB KOTNA, M.

A11 TennoBble NOTEPU Ha XONOCTOM X0Oy
A.11.1 MeToauka ucnbiTaHNA

MoTepy Ha XONOCTOM X0y ONnpeAensoT B UCMbITAHWSX, BbINOTHAEMbIX NPW yCTaHOBKE Npubopa Arsi perynupoBaHus
TemnepaTypbl Bogbl B koTre Ha 50 °C Bbiwe TemnepaTypbl B NOMELLEHWU, U OABMNEHUS Ha BbIXOAE M3 KOTNa MUHYC
0,005 klMa, koTopble AONXKHbBI OCTaBaTbCs MOCTOSIHHBIMU B TEYEHME BCEro Nepuoga XxonocToro xoga. Kpome 1oro, 4OmKHO
ObITb MONHOCTBLIO NCKITKOYEHO Kakoe-nMbo TenmnoBoe nanyyYeHne Ha HarpeBaTerbHbIf KOHTYp. B TeueHue Bcero nepmopa
XOMNOCTOro Xo4a roperikv He JoKeH paboTaTh LMPKYIALMOHHBIA HAcOC, NpeaHasHa4veHHbIl AN NUKBMAALUN TENNOBOW
cTpatudumkaumm B koTrne. Ero 3anyckaioT ¢ noOMoLLbio YCTPONCTBA ANsl yNpaBneHus TeMnepaTypon Bogbl BMECTE C ropern-
KOW, @ NOCIne BbIKITHOYEHW s OH JOIKEH AOMONHUTENbHO paboTaTth 3 MUH (HE0OX0AMMBIN TaNMeEp SIBISIETCH YacTbo UCTbITa-
TenbHoro o6opyaoBaHus).

MoTepy B KOPOTKO3AMKHYTbIX CEKLMSAX MONy4atoT, UCX0As N3 pe3ynbTaToB ncnbitaHuii. [lonyckaetcs npeobpasoa-
HWe K ApyryuMm TeMneparypam ¢ ucnonb3osaHunem n = 1,15 (cm. A.11.2).

B koHUe kaxxgoro nepnoga ncnblTaHuii Heo6XoAUMO N3MEPUTL NONHOE NoTpebreHne Tonnmea. [NoTepn HaXonocToMm
X0y crnegyeTt paccuUMTbiBaTh B KOHLLE K&XXA0ro Nepuoaa NenbiTaHUi, Ha4nHas OT X CTapTOBOIO MOMNOXEHWUS.

McnbiTanusi MoryT 6biTb 3aKOHUEHbI, KOra pasnuyne mexay pesynbTatamu AByX nocreoBaTernbHbIX U3MEePEHUN He
npesbiwaet 5 %. HaumeHbluni n3 AByX pe3ynbTaToB CreayeT UCNonb30BaTh AN PACHETa (g, OTHOCALLETOCS K XXeNaemo-
MY 3Ha4YEeHUI0 TeEMNepaTypsl.

Mpumep— 31:2-91 < o5,
q1
ecru>0,05: 31:2+3 9142 ¢ g o5
qd1+2

A11.2 Pacuer
MoTepu Ha xonocTom Xo4y q cnegyeT paccunTeiBaTh No cnegyowen dpopmyne

nompe6rieHue mornnusa 3a nepuod ucrnsimaHui (A.25)

qa _ycmaHoeneHHoe nnompebrieHue mornuea 8 4yac x nepuod ucnsimaxull

[na Temneparypel KOTNa, OTNNYaKLWENca 0T TpebyeMor TemnepaTypbl (BKIOHasn BCE AOMNYCKW), g g NOMyHaloT, UCxo-
s 3 Tpebyemol TemnepaTtypbl, NyTeM NPpUMeEHeHWs nokasatensi crenedn n =1,15:

g = { HopMaribHas memnepamypa }n
5=q-

A50 Y M1° (A.26)
(memnepamypa e komne) — (OKpyxarouwas memrnepamypa)

Atl/li'lM
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Ob6osHaveHue OnpepenexHue EauvHuua namepenus
B Pacxog Tonnuea Kr/c
(CO,+80,),.., ViamepeHHoOe cogepxaHve guokeraa yrnepoga u cepbl B rasax M3/ m3
CO,.n ViamepeHHOe cogepXaHne OKMCK yrrepoga B NpoAyKTax CropaHus m3/m3
CO, rax CopnepxaHne avokcuaa yrnepoaa m3/m3
C CogepxaHnue yrnepoga KI/KP
g, YaenbHasi TeNNOEMKOCTb BOAbI B 3aBUCMMOCTU OT COOTBETCTBYIOLLEN BTt-c/(kr- °C)
cpeaHen TemMnepaTtypbl BOAbI wnu Ox/(kr - °C)
Com,atr CpepHsist yaenbHas TennoemkocTb rasa Lx/(m3 - °C)
unm BT -u/(m3.- °C)
Cpm, H,0 CpeaHsia ygenbHas TennoeMKkocTb BOSHOIO napa JJ,)K/(M3 -°C)
unu BT -u/(m3 - °C)
d HomuHanbHbIl guameTp BbIXOOQHOIO 1 obpaTHOro TpyGonposoaos M
e MN36bITOYHBIN BO3AYX %
Fy MnoLwaab NoBepxXHoCTU M2
H CopepxaHue Bogopoga Kr/Kr
H, Huswasn Tennota cropanus Tonnmea BT - c/kr unun BT - ¢/m3
mnn Ix/kr
Hy, "'mapaenuueckoe CoNpOTMBIIEHNE BOOHOW CTOPOHbI klMa
Loin TeopeTnyeckn HeobXxoaMMoe KONMMHYECTBO BO3yXa m3/Kkr
0, CopepxaHue kucrnopoga —
Oin TeopeTudeckn HeobGxoaMMOe KONMMYECTBO Kucrnopoaa M3/Kr
Q BbixogHas TennoBas MOLWHOCTb BT
Qg [MoaBeaeHHast TennoBasi MOWHOCTb BT
Qu HomuHanbHas BbixogHas TennoBas MOWHOCTb BT
Qy TennoBble NOTEpPU B UCTbITATENBHOM 060pYA0BaHNM BT
Qy TennoBas amMnccusi OT CEKUUI NMOBEPXHOCTU Br
au MoTepu ¢ TennocogepKaHMem NpoayKToB cropaHns (OTHOCUTENbHas —
BENMUMHa)
o MoTepu Ha xonocToM xoay (OTHOCHTENbHAsA BENUYMHA) —
q MamepeHHble NoTepr Ha XOMNOCTOM XOA4Y (OTHOCHTENbHAs BENUYMHA) —
ds TennoBble NOTEpW Npy pagvauumn ¢ NOBEpPXHOCTEW koTna (OTHOCK- —
TelnbHasi BENU4nHa)
qy TennoBble NOTEpU BCMNEACTBME HEMOJIHOTO CropaHvsi (OTHOCUTENb- —
Hasi BENU4YMHa)
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OkoHnyaHue mabnuuei B.1

0O6o3HaveHue OnpepenexHune EauvHuua namepenus
SO, max Copep:aHue amokcnaa cepbi m3/m3
S CopepxaHune cepbl KI/KP
t TemnepaTypa NpoayKTOB CropaHus °C
te TemnepaTypa BTeKalolen XonoaHoN Boabl °C
] Okpyxatowasn remneparypa °C
t CpeaHsia TemnepaTtypa NoBepXHOCTU °C
m pen patyp P
s TemnepaTypa o6paTHOro NoToka °C
t Temnepatypa BblTEKaIOLWEro NoToka °C
v M
twa TemnepaTypa BoAbl Ha BbIXOAE U3 UCMbITaTENbHOIO 060pyA0BaHNS °C
V, O6beM NPoayKTOB CropaHust M3/kr
Vi, O6beM CyxuX NPOAYKTOB CropaHus M3/Kr unm m3/m3
Afr min Y Y
Veo O6bem oKkMCH yImepoaa M3/kr unn m3/m3
Veo, O6bem anokcnaa yrnepoaa M3/Kr unm m3/m3
Y, O6bem aszora M3/kr unn m3/m3
V. O6beM aMoKcUaa cepbl M3/Kr unm m3/m3
S0,
Viy Ob6bem BoAsHBIX NaApoB M3/kr
v CkopocTb B NonepeyHoM ceveHnmn Tpybonposoaa m/c
W, Pacxop notoka Boabl Kr/c
) Pacxop noToka oxnaxgatowen Bobl Kr/c
w CopepxaHne Bogpl —
KoathdurumeHT Tennootaaum B1/(M2-°C)
MonpaBo4HbIN KOIDDULNEHT CONPOTUBMIEHNS —
A KoachmumeHT n3buiTka Bo3gyxa —
p MnoTHocTb kr/m3
Nk KoadhbmumeHT nonesHoro gencTems Kotna —
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Mpunoxenne C
(cnpaBouHoe)

TennoTrexHU4eckue UCNbITAHUA

C.1 Obwme nonoxeHunsa

TennoTexHW4eckne UCNbITaHUS KOTIOB NPOBOASTCS YTBEPXAEHHBIM OPraHOM AMNs UCMbITAHUIA ¢ UCMONb30BaHUEM
yTBEPXKAEHHOIO UCMbITaTENbHOrO 060pyaoBaHus. OpraHbl, NPoOBOAsLIKE UCTIBITAHUS, AOIKHBI NPpeAcTaBnATe co6on nmbo
MHCTUTYT, HE3AaBUCKMbIV OT M3rOTOBUTENS, NNBO0 OTAEN MO UCMbITAHUSIM KOMNaHUWU-U3FOTOBUTENS.

WMcnbiTaHust MoryT NpoBOAUTLCA YTBEPXKAEHHBIMY HENTPanbHbIMW UCTIbITATENSAMU, NPUMEHSIIOLLUMU UCTbITATE b=
Hoe o6opyaoBaHue narotToeuTens. TpeboBaHus, HeoBXoAMMbIE AN YTBEPXKAEHUS NpaBa HEKOTOPOro OpraHa NPOBOAUTL
UCMbITaHWSA, BKITIOYatoT B cebs Hanmume Heobxoanmoro 060pyaoBaHus, B 4OCTATOYHON cTeneHn oby4eHHoro nepcoHanau
OMbITHOrO PYKOBOAWTENS UCMbITATENBHOIO oTAeNa.

C.2 Ucnbitanmna
C.21 TunoBble NCNbITAHWUA

TunoBble NCMbITaHWS OMNPeaensoT, COOTBETCTBYET MW HET AaHHbIV KOTen Tpe6oBaHWAM HaCTOSILLEro cTaHAapTa no
TUNopasmepam u guanascHy. Koten, ucnonb3yemsli B TUMOBbLIX UCNbITAHUSIX, JOMKeH OblTb penpe3eHTaTUBHbLIM ANs BCEM
NpoayKUUM No CBOeN KOHCTPYKUMM U 060pYAOBaHNI0.

Ons KOTNOB, BXOASILLMX B ONpedeneHHyo HOMeHKNaTypy NpoayKUun, MMEIoLLYI0 OAMHAKOBYO KOHCTPYKLUMIO, AOCTa-
TOYHO NPOBECTW WUCNbITAHWUS TONBbKO HaMBonbLWero U HauMeHbLEero KoTna, NPy yCroBWKU, HYTO OTHOLEHWE UX pasmMepoB
MeHbLLe unm paeHo 2:1. Ecnu B npegenax TOM e HOMEHKNaTypbl KOTMOB 3TO OTHOLWEHWE npeBbilwaeT 2:1, To cnegyeT
BbIMOMHATb UCMbITAHWA TaKOro YMcna KOTMoB C NPOMEXYTOUYHBIMU pasMepamu, YTobbl OTHOLEHWE nocneaoBaTenbHbIX
pa3mepoB He NpeBbIwano 2:1.

NaroToBUTENE KOTNOB AOMXEH rAPaHTMPOBAaTh, YTO BCE KOT/bl NPOM3BOACTBEHHON HOMEHKNaTypbl, BKIIOYas He Npo-
XOAMBLUME UCTbITAHWA, COOTBETCTBYIOT TpeBGOBaHUsIM HACTOSALWEro cTaHaapTa. PesynbTaTtel ANs HE NPOXOAMBLLMX UCTIbI-
TaHUA KOTMOB OMpeaensiioT MyTeM MHTEPNOMAUMM MO HOMMHAMbHLIM 3HAYEeHWAM BbIXOAHOW TENNOBOW MOLLHOCTW.
WcneiTaTenbHoe 06opyaoBaHue JOMKHO COOTBETCTBOBATL TpeGOBaHUSIM HACTOSILLEro cTaHaapTa.

C.2.2 TunoBas noBepkKa

Tunoeasi noBepKa NpoM3BOAUTCH Yepea OAVH rod Nocre Havana npov3BoACTBa U €CIU CYLLLECTBYIOT 0G0CHOBaHHbIe
COMHEHWs1 B COOTBETCTBUM KOTNOB AAHHOMY CTaHAapTy.

MoaeepratoWwmincs UCMNbITaHUSIM KOTEN A0MmKeH GbiTb BbiGpaH U3 cepuinHon npoaykuun. MoBepoYHble UCTIbITAHNA
JOIMXHbI NPOBOANTLCA YTBEPKAEHHBIM OPraHOM A UCNbITaHUIA, He3aBUCUMBIM OT U3rOTOBUTENS.
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Mpunoxenne D
(cnpaBoyHoe)

Kputepuu apantayum AYyTbeBbIX XUAKOTONJIUBHbLIX Fropenok
Ha OTONMUTEeNbHLIX KOTNax Ha XXUgKomMm Tonnuse

D.1 [OnsinocraensieMmbiXx COBMECTHO GI10KOB roperika/koTen HacTosilee NPUNoXeHne He NPUMEHUMO.

D.2 AnsikoTnoB LeHTparnbHOro OTONMEHUs Foperika U KoTern 06bIYHO NOCTaBNATCA OTAENbHO, U cBopKa NPON3Bo-
ONTCSl MOHTaXHUKOM Ha MecTte. BaxHo rapaHTMpoBaTth, UTo6bl co3gaBaeMbliii Npy c6opke ABYX KOMMOHEHTOB BOK COOT-
BETCTBOBArl CTaHAapTaM W, HACKOJbKO 3TO BO3MOXKHO, He TpeGoBan AONOMHUTENbHBLIX UCNbITAHWUNA.

D.2.1 I'OCT 28091 onpepgensieT pabouyio guarpammy XuakoTonnmeBHon ropenku. B Tom cniyuae, korga koten u
roperka nocraBrnsioTcs 0TAENbHO, NPakTu4yeckas paboyasn agmarpamma ropenky co3gaeTcsa METOAOM YMeHbLLEHWS NoABe-
[EHHOMN TENNOBOW MOLHOCTU Ha 5 %. [lnana3oH BbIXOAHOM TENNOBOM MOLLHOCTU/paboYasn TOUKa KOTINa A0MKHbI NeXaTb B
npeaenax npakrtnyeckon pabouen anarpammbi.

D.2.2 MuHuManbHble pa3Mmepbl TONMOYHbIX KAMEP KOTIIOB HA XUAKOM TONNUBE HE A4OMKHbI NPEBLIWATb 3HAYEHUN,
Nony4YeHHbIX NPV NOMOLLM NPSIMbIX @ U b Ha rpadvke B COOTBETCTBUM C pUCYHKOM D.1.

Ha pucyrke D.2 pnivHa a npepgcraBnsieT cobom paccTosiHne Mexay COnMom U CTEHKOM KOTra (ANMHa TONoYHON Kame-
pbl); K 9TON ANMHE MOXeT 6bITb 4O06aBNEHO PACCTOSIHUE X.

[ns ropenok ¢ peumpKynsumen nnameHn u BbIXO4HOW TENoBon MOLWHOCTLIO 6onblue 300 kBT annHa a moxeT 6biTh
ymeHblueHa Ha 20 %. [INAKoTNoB, uMelowmx 3HavyeHue noaseeHHoN Tennosow mowHoctn 10 kBT 6onee, cooTBe TCTBYIO-
Lee ymeHbLlEeHNE a NPOU3BOAMNTCS MPONMOPLMOHANbHO 3Ha4YeHUIO NOABEAEHHON TENNOBOW MOWHOCTK B Npeaenax ot 0 %
0020 %.

Mpwn paboTe Ha MakcumarnbHON BbIXOAHOW TENMOBOW MOWHOCTU AnaMeTp TONOYHOW KaMepbl AomkeH 6biTb 6ornbLue
3HaYeHUN, MONYYEeHHbIX NPV NOMOLLM NPSAMON b Ha rpadhuke B COOTBETCTBUM C pUCyHKoMm D. 1.

D.3 ApanTtauums MmoxeT ObITb NPOBeAEHA B Cry4yasx, ecnu:

- Kopnyc koTna cootBeTcTByeT TpeboBanusm FOCT P 54440v FOCT P 54441,

- OyTbeBasi ropenka cootBeTcTByeT TpeboBanuam FOCT 28091.

HonxeH ObITb BBINOMHEH KpuTepwuii D.2.

D.3.1 Ecnu ycnoswus, ykasaHHblie B D.3, He BbiInonHeHbl, Heo6XoAMMO NPOBECTU cneayiolme AONONHNTENbHbIE
ucnbiTaHust 6rnoka ropenka/koTen Ha kaueCTBO ropPeHUsi PU HOMUHANBHOM 3HAaYE€HUN NOABEAEHHOW TEMNNOBOW MOLWHOCTU:

- CcTapToBble ucneiTaHnss — no FOCT 28097,

- npeageneHble 3HaveHns ammceun — no FOCT P 54441, noOpa3sden 3.5;

- koadduumeHT noneaxHoro gencreus kotna — no FOCT P 54441, pucyHok 1.

OvamMeTp u AnuMHa TONOYHOK Kamepbl, M
3,0

2,0
1,5

1,0
0,8 =

0,4 —
4
/7‘4 .r""
—/’
0,2 =

10 2 3 4 56 78910 2 3
BbixogHaa Tennosas MOLWHOCTL Qpy, kBT

a — MUHUMANbHAA ANMHa TONOYHOM Kamepbl; b — OKPYrNeHHbIN AMaMeTp TONOYHON Kamepbl

PucyHok D.1 — MuHumansHble pa3Mmepbl TONOYHON Kamepbi
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a — [NVHa TONOYHON KaMepbl NPU Hanu4umM unm 6e3 orHeynopHOro KUPNUYa; X — paccTosiHue mexay hnaHuemM ropenku 1 Consnom,

YKa3aHHOe U3rotoeutenem

PucyHok D.2 — TonovHas kamepa
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MpwunoxeHne E
(cnpaBoyvHoOe)

PekomeHpauum no YCTaHOBKe U OLueHKe UcnbiTaTeslibHOTro oGopy.qOBava

Ha pucyHke 4 nokasaHbl Te TEPMOM30NIMPOBaHHbLIE TPYOONPOBOAL!, TENNOBbLIE NOTEPU HA KOTOPbIX AOMXHbI MPUHW-
MaTbCsl BO BHUMaHWE Mpy pacyeTe NoNe3HON BbIXO4HOW TEMNNTOBON MOLHOCTY KOTNa. [1pu KOPOTKUX, XOPOLLO N30NMPOBaH-
HbIX TPYOOMNPOBOAHLIX Liensx notepu HU3kue. CneayeTt Takke y4uTbIBaTh TENMO, NOABOAMMOE, HanpuMmep, OT HACOCOB
ucnbiTatenbHoro obopyaoBaHms.

Ha pucyHke 5 Takke nokasaHbl TEPMOU3ONUPOBaHHbIE TPYBONPOBOAL! U YCTPOWCTBA, HANPUMEP TENNOOBMEHHNKU 1
paclumpuTenbHble COCYAbl, TEMOBbLIE MOTEPU HA KOTOPbLIX HEOBXOAMMO yUMTbIBaTh NPY pacyeTe NoNe3HON BbIXO4HOW Ten-
NOBOWM MOLWHOCTHM KOTINa. Ecnun HeO6XO,EI,I/IMO, 3TU TeNNOBbIE NOTEPU AOIMXHbI onpeaenaTbCA COBMECTHO C UBMEPEHUAMU
TENMoOBOro BKI1aga HacoCoOB, MCMONb3YIOLMX 3reKTpoHarpeBaTenu, CornacHo npunoxexuto F.

Ha pucyHke 5 nonesHasi BbIXogHasi TEMMOBas MOLHOCTb AOIMKHA ObITh U3MepeHa 1 BblUTEHA M3 NOABEAEHHON Ter-
NOBON MOLWWHOCTW. BBUay Hannumsi 6onbworo o6beMma Bogbl U ANTMHHbLIX OTPE3KOB TPYOONPOBOAOR peakums UcnbsitaTenb-
HOro obopyaoBaHus SBNSIeTCS OTHOCUTENbHO MeafleHHOW. 3TO 3aTpyAHsieT AOCTUXEHMEe TENnoBOro paBHOBECKS.
Heob6xoavma Takxke KoppeKkumsl, ecriv TeMnepaTypbl BbITEKAIOLLLErO M3 KOTNa n 06paTHOro NOTOKOB BOAbI B KOHLIE UCMbITa-
HUI He COBNaaatoT C HavarnbHbIMY 3Ha4YeHusiMK. B ToM crnyyae, Koraa OTHOCUTENbHO BbICOKME TEMMOBbLIE NOTEPU He onpe-
OensitoTCs C 4OCTaTOYHOM TOYHOCTBIO, TOYHOCTB UCTbITAHUN HapyLIaeTCs.

[nsa onpepenenus koaddururveHTa NONe3HOro AeMCcTBUS KOTNa NPy YaCcTUYHOW Harpy3ke C BbICOKON TOYHOCTBIO
npeanoYvYTnTenbHO UCNONb30BaTh UCMNbITATENBHOE O60py,qOBaHM6, nokasaHHoe Ha PUCYHKe 4.
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MpunoxeHne F
(cnpaBo4HoOe)

Onpe.qenel-me TennoBbIX NOTEPb B UCNbITaTEIbHOM oGopy.qOBava
1 TennoBoro Bknaga UMpPKynauLMoHHOro Hacoca UcnbiTatenbHoOro oGopy.qOBava

KoTen nsbimaloT 13 ncnbitTaTenbHOro 060pyaoBaHus (CM. pUCYHOK 4) M coeauHAIoT HanpsiMyio TPyY6ONpoBoAbI BbITe-
KaroLero v 06paTHOro NOTOKOB.

OcraHaBnmBeatoT Hacoc 77 1 3akpbiBatoT KnanaHbl 9 Tennoo6MeHHuKa.

3anyckaloT Hacoc 5 u npoBoasiT paboTy HENPepPLIBHO NPU OnpeaeneHHOM pacxoge Bogbl.

amepsioT aHavenus (T— T ,) B CTALMOHAPHOM COCTOSIHUM MPU CEAYIoWNX TPEX YCOBUAX:

a) 6e3 Tennosoro Bkaga ot kotna 6;

b) ¢ TennoBbIM BKNagom oT KOTrna 6, TakuM, 4To T,=(40+ 5)°C;

C) CTennoBbIM BKNAaoM oT KoTna 6, Takum, 4uto (T—T,)=(60+ 5) °C,
rge T — cpefHee 3HaYeHWe TeMnepaTypbl, MOKa3aHHOE Ha ABYX AaTUnKax 2;

T, — OKpyxalouias Temneparypa.

Mo namepeHHbLIM 3HAYEHUSIM CTPOSAT rpaduK Ansi onpeaeneHnsi 3aBMCUMOCTY TENNOBONO Bknaga, BT, ot BennunHbl
(T1=Tp-

OT1a 3aBUCUMOCTb MOXET paccMaTpUBaTLCS Kak NPAMast IMHUS.

ypaBHeHue aToNn I'IpFlMOﬁ JNInHUM onpeaenseTt I'IpVI 3agaHHOM pacxoge BoAbl Tennosble noTepu u 3HaveHnsa Tenno-
BbIX BKNAA0B LMPKYNALMOHHOIO HACOCa UCTILITATENIbHOIO KOHTYPa Kak (PyHKUmMmn oT (T — T 4).

29



rOCT P 54820—2011

MpunoxeHne G
(cnpaBo4Hoe)

OnpeneneHvne BpemeHM

Bpems t; namepsioT Npy UCMbLITaHMAX Mo onpeaeneHnto koddduumeHTa nonesHoro aecteuaA. Koten sanyckaioT u
M3MEPSIIOT MHTEPBar BpEMEHN MexXay BKIMIOUEHUEM KIanaHa >XMaKoro Tonnuea Ha BTOPON CTaZium 1 BbIKITHOUYEHUEM TOTO e
KnanaHa.
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