MHHUCTEPCTBO 3HEPTETHRH N JJIEKTPUOHKALIHN CCCP

TMTABHOE TEXHHYECKOE YHOPABJIEHHE NO IKCHNAYATAHLIMH IHEPIOCH( TEM

METOJIMYECKUE YKA3AHUA
[10 9KCILJIYATAIIMOHHOMY
KOHTPOJIIO

3A COCTOSAHUEM
CETEBBIX MOJOTPEBATEJIEI

MY 34-70-104-89

Al

COMITEXIREPID
Mockra 1985


http://geobases.ru/rubric/%D0%BC%D0%B0%D0%BD%D0%B5%D0%B6/0

MHHHCTEPCTBO JUHEPTETHRR H IJAEKTPHOHKAUMNN CCCP

I'JIABHOE TEXHHYECKOE YMIPABAEHHE MO IKHCINIYATARHMR 3HEPTOCHCTEM

METONYECKHE YKA3AHUA
0 3KCILIYATAIIMOHHOMY
KOHTPOJIIO
3A COCTOAHMEM
CETEBBIX NOJOTPEBATEJEMN

MY 34-70-104-80

CIAYIRBA NEPEQOBOTO OILITA B UHOOPMALIMH COIO3TEXJIHEPIO
Moexea 1985



PASBPABCTAHO npemnpuaruem "Culrexanepro” lLpous3BOnCTBEHHOITO 00b-
eMHeH!A [10 Halanke, COBEPMEHCTBOBAHKD TOXHOJMOIMM M IKCILIyeTaIMU
aJqeKTpocTaHIMR U cerelt "CoparexaHepro”

ACIHNOIHUTEIRNK B.2.PHBAIKO, B.A.KOPKEHHOB

YTBEPKILEHO [aaBHuM TexHMuecKuM ynpabieHUeM 10 SKCILIyaTaiu
sneprocucren 05.08.85 r.

JaMec™urens HauanbsHuka [H.51.HAMAPAKOB

© cIo Covsrexasepro, I965.



COLEPRARKE

Il mm e & C S0 * v EDCS ¢ a2 & & C b O 0C O P EC B RS E - £ B E O . " & & W o 4
2. llopaaox NOXLSOBAHUA CHOCOSOM OLEHKH COCTOMSE CETEBHX
no.ﬂ,ama,eaaﬁ > e F g o P 4 C 3 a1 Ry S d Y s s SRR e R N

Opuxozenne I. Teoperuueckue ocamcmco:ﬁaonea-
KK COCTOSHMZ NOPOPXHOCTY HAr'peRa Cerensoro NOoReIpeRaTons

Hprzoxenuve 2. pacuem-rmpawtm

HANOPOBS CeTOBHX IMNOKOTPERATENOR .c...ccvev. vt iacannsao 9
lpuaroxeunune J. Texmuueckue xapaxmpncrm cere- go
BHX DAPOROAAMLX NOROIPEBATSAOR o..ccoc-vvrcocsenruorsos
DIprxarxoxeunuune 4. Homamr:ﬁ ........... vee.. B4
Ilpurxoxenue 5.06paﬂomgmﬂmuwepermﬂ. ...... . 65

lpsaoxenne 6. OLEeHKK COCTOMME NOPEPX-
HOCTY Harpepa CeTeBOro nojorpesarTexs ...... eeieoeacons 69



YLH{ 697.34.004.58

METOLYECKUE ¥AASAHMA

10 oI ATALMORHOMY My 34-70-104-85
KOHTPOIK 3A COCTOSHWEM

CETEBHX [IOOI'PEBATENEMA

Cpok neftcTBrA YCTEHOBNEH
¢ 0I.1I1.85 r.
o OI.I1.90 r.

Meronuueckune yxassHUS YCTEHABAKBADT !OPAJOK OonpeneleHMda OCHOBHHX NO-
KaaaTeneil U ONEHKM COCTOAHMS NOBEOPXHOCTE! HarpeBa CETEBHX Nojorpeparexel
B LeJasX NOjAepXaHKs SKOHOMAUHHX pPesuMoB paGOTH OOOPYAOBEHHA M NpepHasHa-
yeHH pis nepcorana npegnpuaruit 0 "ConsrexsHepro”, ciayx0 HenaiKu Hepro-
ynpaBneHufl, LIOXOB HaNanKu 3AEKTPOCTAHIMA M Apyr¥X nojpasjeneHudl, ocymecT-
BIAKIMX UCIHTAHMA, HAAaKy ¥ SKCIIyaTalMp cerebnx nojorpesarensit ToC u
KOTEJNbHLIX .

I. OHiAA YACTDH

I.I. MeTon OLleHK¥ COCTOAHMA NMOBEPXHOCTHU HArpeBa C6TEeBOr0 IOROrpeBna-
T6J1A OCHOB&H Ha CpaBHeHMM (AKTUYECKOr'0 4 DACUETHOr'O TEeMIePATYPHHX Hamo-

POB.
I.2. TeopeTHueCKHMe OCHOBH cnocofa OLEHKM COCTOSHMA NOBEPXHOCTH Ha-

rpeBa CETeBOr'0 NMOAOrpesaTeds NPUBENEHH B QpPUEOXEHUM I.

1.3. QaxTuuecKM#t TeMIepaTYPHNt Hanop ONpeneAAeTCA HA OCHOBAHMM HIME-
peruil, BHIOAHAEGMHX B JIOOOM SKCILIYATALMOHHOM pexuMe DPaSOTH NOAOrperaTedd,
xenaTeabHO MPH pACXOfe CEeTEeBOH BOAM, ONM3KOM K HOMMHANLHOMY AJA ASHHOIO
TUIIA MOAOI'PeBaTeNA.

1.4. PacueTHuil TemnepaTypHHi#t Hanop HpW YMCTOR NOBEPXHOCTH HAarpesa On-
peneiseTcs Mo COOTBETCTBYDHEMy rpajuxy (npuiomesue 2) naa pexuMa paloTH,
NpU KOTOPOM MPOBOIMAMCH SKCILIYATAIMOHHHE K3IMEPEeHMA NapameTposB.

TexHvyecKkue XBPARKTEPUCTHRM MNOAOrpeBaTeldell NpUBeeHH B NPMIOCKSHHH 3.

1.5. Hamepenns HeoGXOmMMEX MAPEMETPOB [0 KAXZOMYy MOROrPEBATEND NPOU3-—
BOLATCH C NOMOILD WTATHHX KOHTPOABHO-U3MEPMTEALHHX NpUGOpPOB, KOTOPHO ROAX-
HH ITPOXORUTH NEPUORMUECKYD NPOBEPKY, M MOFYT AyOAHPOBATHCA C HCIOXHAIOBAHU-
eM crelmManbHEX NMpuGopoB K ycrpoiftcTs. Cxema M3MepeHMi nOIXHA OTBEeUaTb Tpe-
GoBaruaM "METOIMUECKMX YKASAHA{l MO MCINTAHMMM coTeBx nogorpesarexeit” (M.:

CliI0 Coparexauepro, 1982).



-5 -

1.6. U3sMepenna Bcex HEOOXOOMMHX NapaMeTpoB IPOU3BOAATCA B OOMH NpHEM
38 MUHAMAJBHHW TTPOMEXYTOK BpeMeHu. lIoBTOpHAA 3amMch nokasaHuii usmepeHup -
yepea [0-I5 mun. llepen npoBeneHrMeM uaMepeHW! HeOOXOAXMMO y6eoMTLCA B TOM,
4YTo O0SCneunBaeTCA HoOpMadbHas paboTa BO3IYyX00TCaCHBaGUMX YCTpoficTE U3 na-
POBOr'0 NpPOCTPEHCTBA U NOALEPKUBEETCA HOPMAABHHI YPOBEHb KOHIEHcara B nojo-
rpeBaTeqs.

1.7. OTiioHeHne 3HaueHuMit K3MEPAEMHX BEJMUMH 110 peaynbTaraM IByX #“3Me-
PEHMHI HE HOMRHO NpeBLlaTh:

- IO pacxojy CeTero§l Boaw +5%;

- ©o TemnepaType ceTesoil Bogn +1°C;

- N0 JABJEHUW napa, Kﬂa(nrc/cﬁz): BJA OCHOBHHX nogorpeperenefl
+4,9 (0,05); mna nukoBeX nomorpematexe# +9,8 (0,I0);

~ [I0 TeMnepaType KoHgeHcaTa (Npy HaIMuMy [NaHHHX WMaMepeHuit) +1,0°C.

1.8, RocToBepHOCTH HAHHBIX OLIEHKHM COCTOAHMA NOBEPXHOCTH Harpeea certe-
BHX MICROrpeBaTeeit 38BMCUT OT TOUHOCTM HaMepeHusa Tpelyemux BeanurH. (Ucolo
THMATEeNbHO CAeNyeT BHIIONHATHL MAMEPOHMA HaBJISHUA [1ap8 B CCHOBHHX MOROrpeBa-
TEJAAX.

1.Y. CreneHds 3arpsA3dHeHns NOBEPXHOCTH HalpeBa CETEBOrc NoporpeRaTens
XapEKTEPU3yeTCA Noxe3aTeleM S’ , BHPaXeHHHM B NpoueHTax. [lokazartens £
XapaKTepu3yeT yMeHbllelie 3HaYeHUs PaKTHUECKOTr'O KOIQPUIHMEHTa Teruonepenaun
IC CPaBHSHUI C PAacueTHHM OJiA WICTO# NOBEPXHOCTH Harpepa U YUATHBESET BAUA-
due Ha JaxTuueckyni koaddUIMeHT TeIuronepesaud 3arpA3HEHUA MOBEPXHOCTH Ha-
rpeBa OTJIOXEHAAMU, HaluuMd HeKOHOSHCUDYDIXXCH I'a30B B NapoBOM NPOCTPEHCT-
BE, HECOOTBETCTBUA PAKTHUECKON NOBEPXHOCTU Hal'peBa pacueTHoN.

1.I0. B 3aBucvMMoCcTH OT 3HBUEHHUS nonaaamanﬂtjsg yCTaHaBIMBAKTCA IBe
CTENeHU COCTOAHWA MNOBEPXHOCTH HarpeB& CETEeBOr'c MNojorpesarTesn:

- npu B’ < 30% cocTosHKe YROBIETBOPUTENLHOE;

- npu B’ = 30% cocTosHMe HEYHZOBIETBOPUTENLHOE.

YKasaHHOe 3HayeHde '  YyCTaHOBJIEHO U3 yCJHOBHA, UTO faKTHueckult Tem-
nepaTypHuit HAaop HE NpesHmaeT pacueTHoe 3HaueHue He Ooxee ueM B < pasa,
YTO COOTBETCTBYET TOJNMHE CJIOA HAKUNK B TPyOHOM cucTeme okono (0,2 mMm. [lpu
ATOM JoJaxHa OuhTh ofecneueHa HOpMaZbHaR padoTa BO3NYXOOTCACHBaWIMX YCT-
POUNTE ¥ PErYJIATOPOB YPOBHA KOHINEHC&TA, & KOJMMYECTBO 3&IrAymeHHHX WIAXW yna-
R6HHHX TPYOGOK He HOJKHO MPEeBHIATD O%F.

SHaueHHe noKazaTens B’ MPUBEJEHH B NPUJIOXEHUX 4.

I.11. Ouenka cocTosHMA MOBepXHocTell Harpesa CETEeBHX Hanorpesarenei
NpOU3BOAMTCA 00A3aTEAbHO Nepejs HAUAIOM KM OKOHYAHHEeM OTONMTEJbHOI'0 CeaoHa
M nepuofuMuecku, He pexe ONHOro pasa B Z-3 Hel B MEpUoJ, OTONKMTEALHOrO ce-
30Ha. [Ipy uHTeHcuBHOM HakMneodpasoBaHUKM B TPYOHOR cucTeMe Nepuol Mexny
UCITAHUAMA MOXeT OHTh COKpalieH.
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2. [NOPHJIOK [IOMBL30BAHMA CIIOCOBOM OL[EHKV
COCTOsHIA CETEBHX [OJiOIPEBATEIEN

R.I. Ixsl OléeHKM COCTOSHMA IIOBEDPXHOCTM Hal'pPeBa CeTeBoro IoaorpeBaTelsf
HEOOXORUMO BLIIOJAHUTH U3MOPEHUA CASLYNOMX BENMUMH:

~ pacxoga ceTeBoil BOAE Wepe3 10AorpeBaTenb;

- TeMilepaTyps ceTesof BOXH Ha BXORe,

- TeMnepaTyph CeTeBoff BOAN H& BHXOlE;

- NAaBJIEHKS Napa B Kopnyce NOROI'PeBATEAR.

2.2. Ilo ycpepHeHHHM 3HAUGHUAM RAHHKRX MIMEPSHMt, NOPANOK OCPaGOTKA KO-
TOPDHX NPHBENEeH B MMPUIOKEHMH O, OIpenersoTCH:

2.2.1. OTHOCHTENBLHHI DPACXOX CETeBON BOOH

G =G, [Gy 5
rge G, - H3MepeHHM! pPacxoj CeTeBoit BomH, T/u;
Gy - HOMMHANBHRE{I pacxon ceTeBoit BOAM HAA NEHHOIrO THNA& NOJOIpPeBATE-

a5 (cM.rpafuky npuaoxenus 2), T/ud.
R.2.2. daxTHUECKU! TeMneparypHuil Hanop

dtgy=1t,-t/

rge t: - TEMIISPaTYypPa HACHHOHMA I'Penmero Napa Npd M3MEPEHHOM RaBIOHMK,
opuHMMaeTCH No TabmuiaM renigofusuqecKMx CBOHCTE BOILK X BONA-
HOTO napa, °C;

tf - H3MepeHHAaR TEMIepaTYpP& CeTepOil BORN HAa BHXOAG NS NOgOorpeBare-

o
an, “C.
2.2.3. ParTHueCKNil HArDOB CeTeBOR BOAN B nogorpesarexe Al - :
At =1 f - t;’ ,
rne t: - H3MEepeHHAaA TeMrneparypa ceTeBOit BOMH HA BXone B NOOrpesaTels,
°c.

2.2.4. PacueTHnfi TeymepaTypHuil Hanop d‘t (n0 IpajMKy ODUAOKGHHA 2

IAA NAHHOT'O TUNA NOJOrPSBATeXR) AN yuom, coorne'rc'rnymx PeUMy LDl
NPOBOREHMK MaMepemuil, T.e, mpu i, =t2 s 1 =1y u 6 =G,

2.2.0. OrHomenue PAxTHUECKO'O HAI'PEBR X PACYETHOMY TeMNODATYPHOMY Ha-
i E=At/dt, .

2.2.6. OTHOmMEHME PBCUETHOTO M (paxuqmoro TOMNEPATYPHUX HANOPOB
2.2.7. Crenesd sarpasHeHus HosepxHocTk uarpesa g’ (no npmaoxesnun 4)

B 3aBMCMMOCTH OT HOXydeHHHX sHauewmuft &, ¥ 0.
R.3. Jasmue NaMepeHMit X PESYALTATH OLGHKR COCTOMHMA IODSPXHOCTH Ha-

rpepa CeTOBOro NMOROr'peBaTeXRA PexoMeHgyeTcsa obopuxaTh B Buge Talmuum (cu.
mpazoxenue 6).




Hprnaoxenue I
Pexomergyemoe

TEOPETMYECKHME OCHOBH CIIOCOBA OL(EHHA
COCTOfHNA THOBEPXHOCTY HAIPEBA
CETEBOIO HOAOTPEBATEIA

{lpepraraemuit cnocol OHEHXHM COCTOAHKA NOBEPXHOCTH HArPeBa CeTeBOro no-
norpesarean GasupyeTcs Ha CpapHeHMHM SHaUeHHA PAKTHUOCKROrO, NOAYYEHHOrO B

POSYABTATE USMODEHUft, ¥ TEOPeTHUECKOr'D, NOAYUEHHOr'O PACUSTHHM [TyTeM LIAA
QHCTOR NOBEPXHOCTH TPYOHOIO NMyuka, TEMIEPATYPHHX Hanopos ( d'tq, u & tp )-

B npaKT™Ke NPOEXTHPOBEHMA M SKCHAYATAIMM CETOBHX NOXOI'PEeBATENER BCeX

THNOB 3ArpssHeHKe NOBeNXHOCTH HACPeRa TPYSHOr'O NMyUKA YUMTHBAETCA BBEACHKEM

xoadiuipmenra wero™ ( § ) x pacuerHoMy sHaueHMpD xoadduupenta Tenronepe-
naw (Kp ).

BHABIKOTCA SABMCHMMOCTD MEXLY BEXHUMHAMA dt, , d'tp X 8 nOpu yCAOBHM

PABHOR TENIOBOH NMPOAIBOAMTOABHOCTH WMCTOI'O K SAI'PA3HEHHOI'O Mojxorpesarels

C OAMHAKOBHEMY NapPAMETpaMA CETEeBOM BOIN, HO NPK PASNMUHHX AABASHHUAX Ipexme-
ro napa:

Q,=6(t,~t,) =Ky Fp 825, 107 (1)

Bg=6(t,~t;) =B Ky Fp Aty 107, (2)

rge Hp U Q‘P - pacusTHas ¥ (PAXTHUECKAA TONROBAA NMPOM3BONUTEXbHOCTH,I'Ean/u;
& -~ pacxon cezeBoft BoAM, T/u;
i, - reumepaTypa ceTeBOf#l BOZH Ha BLXORE, Sc;
t, - vemmeparypa ceresoil Bogx Ha BXOme, °C;
Kp - pacuerHuii xoajdurmesit Tenionepenaum, xxax/ (. 9C);
Fp ~ pacueTHasm NOBPEPXHOCTL HaI'peBa NoporpeBarTexd, u?';
Atg, " Atg- pacueTHoe B dexTMUOCKOEe 3HAUGHHR cpemMenorapudmuueckoil pas-
HOCTH TEMIepaTyp napa ¥ ceTemoft BOmH, °C;
A - xopiMIMeHT YMCTOTH.
[lyrem npeoGpasopanuit dopuym: Tenzosofl TpOKIBOOMTEALBHOCTH CETEBOrO
NOROTPEBATEAN MOXHO HAllTH 32BHCUMOCTHL OTHOMEHHKR PACHOTHOI'O TOMNepaTypPHO-

ro Hanopa x daxruvecxomy (P =Jdt; /dt, ) or xosjjumenra 5 .
Hs ycxoBuz papHO#t TenzoBOl NMPONSBONMTEABHOCTH CaAGAyeT
Q=0orKy At 5= BKyFp ALY . (3)
[locze coxpamerus um pacXpuTHs JopMyaR cpeaHexorapudMsuecxofl pasHocTH
reamepaTyp Atcp ) eeom




M, o "
op Btrdtp T, Attty
dtp ) lp
rne At - Harpes ceTeBoli BOgH B mojorpesarere, °C:

Jtpu th, - pacueTHu ¥ GAKTUUECKUIl TeMIepaTypHHe HAalOopH, °c.

{locye npeobpa3oBaHng NOJyUaeM

o (Bt L\ [o (A2
ﬂﬁfn(dt,p +) /“”(d’t,,+’)' (5)
Bens 0Go3HauEHUS cffp /Jf¢,=‘f; At/3§;=€ , MMEEM
ﬂ=fn(¢8+1)/fn(8+f)- (6)

HOSPIULMEHT UYKUCTOTH ﬁ 38BHCHT HE TOJABKQO OT COCTOSHUE NOBEPXHOCTH
Harpesa NOAOrpeBaTeNs, HO U He3HAUWTENAbHO OT pexuMa ero patoTH, Xapaxre-
PUayeMorec pacxChoM CeTeBOoM BOOH ¥ TeMiiepaTypoi ee Ha BXOne B nojorpesa-
Tk U BHXCAE U3 HEro.

AHaIM3 JAHHHX TEIUIOTEeXHUUYECKUX PACUETOB CETEBHX Noporpepareneil noxa-
3NBaeT, UTO B OUAana3oHe M3MEHEHUA TeMrepaTypH ceTeBolfi pogn Ha BXO[Ee B Mo~
norpepartens B npegerax 30°C na xosdiMIMEHT B. BAMAET NPAKTAUECKM TCABKO
pacxon cerTeBod BOOXN.

Ha ocHOBaHMU A8HHHX Pa&CUETOB NOoJMyueHa NpuOJMEEeHHas 3&8BUCHMOCTb BJU-
AHWA OTHOCUTEALHOT'O pacxofga ceTeBol BOAH Ha KOIPPUIMEHT B |

B =ha

rue ﬁf ~ KOOPMMUMEHT YMCTOTH [OJOr'pPeBaTENAA lip¥ pacxofe, OTIHUaKLeMCH
OT HOMMHAJBHOI'O;
By — KOIPIMIMEHT UHCTOTH NOAOrpeBaTENA NP HOMAHAILHOM PacXofe ce-
TeBOl BOQOH;
G - OTHOCKTENbHMIA pacxon ceTeboR BOOH

G =Gy /Gy

(3amech G, - uaMepeHHHRl pacxoj, ceTeBo# BOSH, T/u; [, - HOMU-
HaJbHHI pacxox ceTeBeil BOAM, YKasaHHH{ Ha rpafuKe DacUSTHLIX
TeMoepaTypHHX HaNOPOP JIHHOIO THUNA nogorpesatens, T/u):
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/1 - NORa3aTeAb cTenewu, pasHu 0,20 OAA BEDPTHKAAbHHX NOJOrpeBaTe-
neit 1 0,17 paa ropu3oHTaNbHuX (rMOgyueH pacueTHsM NyTeMm U3 COo-
oCTas3eHu A 3HBQEHHﬁﬂﬁ7 B pexuMax, pa3JMuUsmMXcAa pacxonoM ce-
TEeBO#t BOIH) .

lpnanoxenune 2
Ufs3aTenbHoe

PAMXI PACYUETHHX TEMIEPATYPHHX HAIOPOB
CETEBHX [OLOTPEBATRIE

[lpupeaeHHHE Ha I'DafMKAX pacUeTHWe TeMnepaTypHse Hanopw (dJ z‘p) oy -
YeHH B pPe3yAbTaTe TEelUIOBHX pacuyeToB CeTeBHX NnonorpesaTexeil.

PacueTHue TeMmlepaTypHhe HAINOpH JJId BePTUKAIBHHX Mogorpesareneit HaMe-
HANTCA B IMPOKOM RUAI&30HE ¥ NpY yiaedbHou TerwioBow Harpyake (I120-160)x
x 103 kxan/(M%u) mocmrapr 25-30°C.

I'paduk pacueTHHX TeMIepaTypHeX HANOPOB pasjefieHH Ha TP Tpynnu no
Ha3HAYEHWIO M KOHCTPYKLMRB noporpenareneil.

K nepecs rpynne (puc.ll2.I-l12.I2) oTHOCATCA OCHOBHHE BEPTHH&NbHHE TI0-
NOTPeBaTeNM C TeMnepaTypoit Bogu Ha Bxome (£,) or I0 go I00°C Ttunos BO-90mM,
BO-130m, BO-200M, [ICB~200-3-23, IICB-315-3-23, BO-350M, [ICB-500-3-23,
BC--550-3m, BB-I350.

Ho sropoit rpynne (puc.ll2.I3-[12.20) OTHOCATCR OCHOBHHE IOPHM3OHTANbHHE
ncporperarTsin ¢ TeMnepaTypoi Bogu Ha Bxome or 30 no 110°C Tvnos IICI-800-3-8,

[1cr-1300-3-8, br'-1300, ICI'-2300-3-8, NCI'-5000-2,5-8, [CI'-50C0-3-8.

X rperbefi rpynne (puc.ll.21-[12.32) orHOCATCH MUKOBHE BEPTHKANLHHE [0-
norpeBaTenn ¢ TemnepaTypoil BogH Ha Bxoge oT /0 1o 120°C tunos BlI-90m,
[CB-90-7-15, MCB-125-7-15, Bl1-200m, bli-200y, IICB-200-7-15, liCB-200-14-23,
Bli-300-2u, [ICB-315-14-23, Bll-000m, [ICB-500-I14-23.

Kmou x rpafuxam: 1,—— ¢, —Gy —-—d’tp ;

fﬁ - [aomanb XUMBOI'O CeuyeHMA 1O BOJLE,

d, [0~ Hapysuuit nuameTp/BHyTpEHHMI AuaMeTp TPYOOK;
H - pyaHa masHKM KOHJEHcAaTa.
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lpuaoxenne 3
CnpasouHoe

TEXHUUECKUE XAPAKTEPUCTHIM CETEBHX [APOBOJAHHX [I0LOI'PEBATEIEY

gc- Iéggga,u ‘ PacueTHne napameTpu

. i | vengr” s RS

Ha CTeH-|LO yeckue

- N -

Kax myce | Bxogef xome Hanopa,

M
OcHoO

B0 -90x 488x3170| I19x0,75 | 4 | 0,0297 1,5(I5)} 3,5 7 | 110 | 10,0 | 8,8
B0-130m 708x3166( 19x0,750 { 4 | 00,0420 1,5(I5)¢ 3,5 70 I10 15,2 9,9
B0-200Mm 1018x341071 19x0,75 | 4 | 0,0613 ] I I,5(I%)] 3,5 70 I10 22,0 | 10,2
[ICB-200-3-23 |1020x3410} I16x1,0 { 4 | 0,0877 | 1,33f 400 |2,4(24)] 4,0 70 { 116 | 18,0 | 6,3
[ICB-200-3-23 |1020x3410§ 19xI,0 2 |0,II54 | I,33] 800 j2,4(24)] 4,0 70 100 24,0 3,2
NCB-315-3-23 |1272x4545) I9x1,0 | 2 | 0,I380} I,20{II30 |2,4(24)] 4,0 70 | I05 | 39,5 | 5,0
B0 -350m 1320x4545( 19x0,7 | 4 | 0,0792 | I,6I} 700 }{I1,51158)} 3,5 70 II5 31, } 11,3
B0 -350u 1320x4545| I9x0,75 | 2 | 0,I580} 1,61!1400 |I,5(I8)} 3,5 70 | 100 | 42,0 | 5,7
[ICB-500-3-23 11930x4545| I9xI,0 2 | 0,2Q1601 I,23/I500 j2,4(24)]| 4,0 70 110 60,0 3,6
B0-000-3u 2092x4545! 19x0,7% | 4 | 0,125 I,80|II00 |I,5(I5)] 3,5 70 1o 49,5  II,I
BO-550-3m 2092x45451 19x0,75 | 2 { 0,2502 | 1,80}2200 [I,5(15)} 3,5 70 100 66,0 9,0
[ICr-800-3-8 {2300x4600} 24x1,0 4 | 0,2I85 - {1 0,9(2) | 4,0 70 II5 06,2¢| 4,4
[ICr-1300-3-8 |3440x5000{24x1,0 | 4 | 0,3270| -~ 12000 }0,9(9) | 4,0 7 | 115 | 90,0 | 5,1
BI'-1300 2220x8000| 24x1,0 | 2 | 0,420} - 13000 |I,5(I5)| 3,5 70 | 105 J105,0 { 4.4
BB-1350 3142x6000[ 24x1,0 | 2 - |3000 | I,5(15)] 3,5 70 | II0 [ I20,0 | 2,I
Cr-2300-3-8 |4999x6080424x1,0 | 4 | 0,47C| - }3500]0,9(9) | 4,0 70 | 115 {157,5 | 8,0



[ICr'-2300-3-8 | 4999x6080
Cr-5000-2,5-8 7208x5000
Bl1-90u 488x3170
[ICB-90-7-15 | 456x3410
[ICB-90-7-15 | 456x3410
[ICB-125-7-15 | 640x3410
[ICB-125-7-15 | 640x3410
BI1-200m [018x3410
Bil-200y 1018x3410

[ICB-200-7-15 [1020x3410
ICB-R00-7-15 |1020x3410
[ICB-200-14-23 }1020x3410
[CB-200-14-23 {1020x3410
H1-~300-2u 1144x4545
ICB-315-14-23 |1212x4545
H1-500u 1880x4545
ICB-500-14-23 {1930x4545

24x1 .0
20xI1,0

19x0,75
I9x1,0
I9xI,0
ng:[ |0
I9xI,0
I19x0,75
19x0,75
J19x1,0
I19xI,0
I9xI,0
I9xI,0
I19%0,7
I9xI,0
19x0,75
I19xI,0

2
4

NN DADN

0,7482

0,009%4
0,0259
0,0518
0,0362
0,0724
0,1225
0,1225
0,0077
0,11%4
0,077
0,154
71,1365
0,1380
0,2260
0,2I90

000 10,9(9)

6000 10,9(9)

luxopue

1,45
1,31
1,31
I,3I
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500
I7
350
20
000
1100
1100
400
800
400
800
1200
1130
2000
1500

4,0
3,0

1,5(15)] 6,0
1,6(i6)] 8,0
1,6(I8)} 8,0
1,6(16)] 8,0
1,6(I6)}] 8,0
1,5(18)] 8,0
1,5(15)}14,0
1,6(16)} 8,0
I,6(16)] 8,0
2,4(24)115,0
2,4(24)115,0
1,5(15)114,0
2,4(24)115,0
1,6(15)114,0
2,4(24)115,0

70
70

I00
70

70

100
100

100
100
100
100
100
100

105
120

125
150
130
150
130
130
190
50
125
1'70
155
160
160
160
165

12,5
14,0
1,0
20,0
30,0
33,0
95,0
32,0
44,0
28,0
44,0
72,0
67,8

120,0

97,9
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lpuanoxenune O

Pexomerayemoe

OBPABCTHA JAHHHX W3MEPEHVA

JeficTBUTEABHOE al6CONDTHOE naBJNeHUE napa f (KPC/CME) y 3a80pHOro oT-

BEPCTUA, MIMEPEHHOE MNPYXWHHEM MAHOMSTPOM (MaHCBSXYYyMMETPOM), C yueToM
NonpaBOK ONpenenseTca no qopMyne

P=Pu™Pn +pycr *Pg »
roe P, - TOR&3AHKE NPYMMHHOrO MaHOMETDa, xrc/cM<;
ph ~ TIONpaBK& [0 [TPOTOKOXY TapupoEKH, olipelnensemas No Ppa¢uaam2
TODUPOBKUA IJIf CUOTBETCTBYKIEro NOKa3aHWA MaHOMETpa,Krc/cM™;
ﬂycf' IONP&aBKA HE BHCOTY YCTAHOBKM MaHOMeTpa - cToixda BOJR B coe-
OMHUTEALHON TpyOKe OT MecTa MNPUCOeIMHEeHHWA RO MaHOMeTpa,

kre/cM<: Wy
_Myer ~Mp
f@fr“" 10
(2nech Hyer '+ Hp ~ — COOTBETCTBEHHO OTMETKM YCTAHOBKM MaHOMETpa (no npucoe-
OMHMTENbHOMY mTyLepy) u 3aGopHOrc ycrpoficTea, M);
P5 - 0apomMeTpUuUecKOe JaBJeH4e B MeCTe NPOBeNEHUSs M3MEeDeHWit,
Kkrc/eMe:
Bg
g 735,6

(?ﬂﬁ@b Eb -~ NPUBEUEHHOE K 0°C noxasaxme GapomMeTpa ¢ YUYETOM MONPABOK MO
nacnopry, MM pT.cCT.
Ecau npn maMepeHuM pacxofia CETEeBO# BONH €€ Temneparypa OTA4UseTCHA OT
pacueTHOI BJad KMCNOoAb3yemoli KaMepuTenbHOR guagparMu, ycpejHeHHCE 3HaueHue
K3IMEPEHHOI'0 MACCOBOI'0 pacxona KopperTupyeTcs o dopmyae

6G=6,VPu/fp »

rae § - CKOpPpPeKTMpOBaHHOE 3HAueHWe MACCOBOI'0 pacXOja CeTeBOW BOnb,T/u;
ﬁ" — ycpe,u,neanoe sHauedmne uauepenﬂom MACCQBOI'D paf_':XO,IL& cereBoi
BOAH, T/u;

dﬂ,- MAOTHOCTh CeTeBofl BOAK B MecTe YCTa&HOBKM CyxXapmero ycTpoiicTea
(OMadpars) BO BPEMA NpOBEREHMA M3MepeHui, Kr/m°;
‘ﬁb—-pacuerﬂan.nncrﬂocwb ceTeBoit BOIN 048 MCNONb3YEMOR M3MEepHTEIbHON
nuadparMu, Kr/M°.
B oTHENBbHHX CXeMaxX BOROnoforpeBaTelNbHux ycranoBok (BIY) {(Tunosume cxe-
mu BIIY npusepenn Ha puc.ll5.I n [15.2) umeer MecTO napaniessHoe BHIOUESHHE



a) d)

Puc.[I5.1. Cxesui pogonogorpeBaTelbHX YCTAHOBOX C ABYMS NApaIlenb-
HEMM OCHOBHMMK NOROIPEBATONMMA:

0 - C ONHMM IMKOBEM NOROI'DPEBATEREM; J - C ABYMR IMROBHEMM MORO~
IpPeBaTeXMN;

I - ceTeBol HacOC: 2 - OCHOBHO# NoxOrpesareadb; 3 - MIROBMI NORO~-

rpesarTelb; 4 -~ saxpuxia; O - MAXLIA JAR TO erpa; 6 ~ mMaHOMETD;
- K3MepHTelbHAN




Puc.ll5.2. Cxestd S0ONOKOIPOBATORBHUX YCTAHOBOK C ABYMA NOCAO-
AOBATORBHIMA OCHOBMIMM NOROI'DODATOLAMM

(OGosuausus cu.puc.li5.1)



- LG =

OCHOBHHX MJM [IMKCBHX Noporpepareneli No ceTeBoit Boge. ilpw 3TOM pacxXonoMep,
KaK mpaBuMao, YCTaHoOBJEeH Ha ollleM yuacTKe TpyoOonposoga OT 06OMX nogorpe-
BaTELCH,

1P HEBOSMOXHOCTH MJM HCLURAECOOOCPA3HOCTM B YCHAOBUAX SKCIUIyaTaimu
IPOK3BCACTBA HEeDEKJMnUeHUN B LEeNAX W3MEDEHHA pacxona uepes3 Kaxluit nogorpe-
BATEAL B OTOEALHOCTH paclipeiejeHde pacxOj0B CETEBO# BONW M0 ABYM napan-
JAeXbHHM BETBAM ONPEleNAeTCs pacueTHHM IIyTEeM.

Pacxofid ceTeBOli BOAM MO ABYyM Napa/UICAbHO BKINUEHHHM OCHOBHMM (cM.puc.
(5.1, n 0 ) unn nukopM (em.puc.i5.1,0 u 15.2,5) noporpesarensm onpege-

RATCA N0 GOPMYTIaM:

4 '-tﬁ

tm__ T
G,=GC i TR
9 C -

i—? tf
6, =6, -G, ,

rge 6, - pacxopn ceTeBoil BOAH 4epes NepBHit nogorpesaTenb, T/4;
G. - cymMapHHii pacxog CeTeBoi BoAu uepes ofa moporpesaTens, T/u;

L.y~ TEMIepaTypa CMEWaHHO}# BOTH nOCje oboux rnioforpesarene, °c;

; - TemnepaTypa CeTeBoll BOAH Ha BHXOfE€ K3 BTOpOro nogorpeparens,
o0

t; - TemiepaTypa CETeEoll BOIM Ha BHXONE M3 NEpBOrO NONOrpeBaTend,
o,

G, - pacxon ceTeBo#t BOZM uepe3 BTODOAi NOpOrpeBaTenb, /4.

Pacxon cereBoffi BOgH uepes NuUKoBwi nogorpesarenab (cm.puc.llD.Il,z u
puc.l15.2,0) ¢ sxmueHHo# oOBOmHOK JvHMER onpegexseTca no dopmyine

tew " 25

=G 3

rge G, - DACXof CeTeBOjl BOLN uepe3 MMKOBHI nmogorpesarens, T/4;
0, - cyMmmapHuit pacxon ceTeBojfi BOAH, T/4;
- TemnepaTypa CMemaHHO} BOIM NOCJE BPe3KM oCBCAHOM JMHMM, OC;
t, - TewmnepaTypa ceTeBo# BOQM Ha BXOfe B Mojorpesarenb, °C;
t., - TemnepaTypa ceTeBoft BOLH Ha BHXONE M3 NOJOrpeBaTend, °C.
OnpegesuTh pacnpepeseHne ceTeBoft BOZH MO Tpem u GoJgee napalnelNbHHM
BETBAM DM ¥3BECTHOM CYMMaDHOM DACXOJNE HEBO3MOXHO.



Ilpuxoxenue 6

CrnipapouHoe

[TPMMEPH OLEHKA COCTOAHWA [NOBEPXHOCTHM HAI'PEBA
CETEBOI'O [1I0JJOI'PEBATRIN

-1'.

Dpuwmep 1. Jna ocHoBHoro noporpesarens B0-200m, paGorapmero Ha

CEeTeBOi BOfe, B DPE3yJALTATEe M3MepeHMI MOIYUYCHH cIefynijpe yCpemHeHHHe 3Haye-
HUSl M3MEDEHHEX BEINUHH:

G, = 500 2/u, tj = 60°C, t) = 90°C, g/ = I,I2 kre/em® (1, = 102,3°C).
Onpenexnaem:

6 = G,/6, = 500 : 500 = I,0;

Otp=ty —t; = 102,3 - 90 = 12,3°C;
At=t/-¢) = 90 - 60 = 30°C

- no puc.[IR.3,0 Haxomuu pacueTHOe 3HAUEHMe TeMepaTypHOrO Halopa, KO-
TOpoe AXA YCAOBMIA K3MEPEHU{ coCcTaBHT d tp = 8,3°C;

E = ﬂt/Jtp= 30 : 8,3 = 3,60;
¢ =Jt, [0ty = 8,3 : 12,3 = 0,66;

- no rpajuky npuaoxexus 4 npu € = 3,60, ¢ = 0,66 u & = 1,0 onpegexna-
eM cTeneHb BAUPA3HEHHA noporpesartens, koropas cocrasur S’ = 20%.

B coorBercTBHMH C nNpuBeneHHOft rpanaimefl cocTosHMe nogorpesarens ole-
HUBAGTCH YLOBAECTBOPUTCIBHEM.

Ipuuep 2. Jaa ocHoBHux noporpesarenet IICI'-2300, paGoramupmx
Ha ceTeBOil BOile, B pesyabTaTe HIMEPEHUR NOXYUOHH YCPSAHOHHHE SHAYEHUA
UIMOPEHHHX BERKUMH.

Jas NCP-2300-L: G, = 3500 t/u; t; = 70%C; ¢, = 90°C;
p! = 0,85 xre/ad ( ), = 94,6°C).
s [CT-2300-0: G, = 3500 v/4, t, = 90°C, ¢; = II0°C,
p! = 1,65 xre/af ( t, = 113,7°C).
Onpegennem pas [ICI'-2300-1:
&=GH/GH'3500: 3500 = I;
Oty -t = 94,6 - 90 = 4,6%C;
At=t)-t] = 90 - 70 = 20°C;



- 70

- o puc.[12.16,0 naxomuM pacuerTHiit TeMnePATYPHH! Hanop, KOTOPHA Ana
yCAOBKHR HaMepeHut CoCTaBUT ) tp = 2,99C;

E=At/dt, = 20 : 2,9 = 6,9;
P=0t, [0ty = 2,9 : 4,6 = 0,63;

- no rpajuxy npumoxesss 4 opu £ = 6,9,¢ = 0,63 u& = 1,0 onpenenaes
CTeneHb 3arPASHEHUA NOJOTpeBaTeAR, KOTOpas cocrasar B’ = I9%.

Lns TICI-2300-1:

G = 3500 : 3500 = 1,0;
d"t,p = 13,7 - 110 = 3,7°C;
At = 110 - 90 = 20°C;
dt, = 2,4°C;

E =220: 2,4 =8,3;

Y =2,4: 3,7=0,65;
A = I7.

B coorsercTBHH C MpUBEREHHON} rpagaigieit coCTOAHME O0OMX NOROrPEBATe-
el OLEHMBROTCH YIOBAETBOIUTEORbHMM .

Ipunuep 3. [aa mrosoro nquorpesarens [ICB-500-14-23, paGoran—

Cero Ha ceTeBOit BORO, B DOJYADTATO MSMEDOHKIl NOXYdeHN CASAYDOMNE yrpef-
HOHHNEe 3HaYEeHMA:

Gy = 1400 /4, t, = 110%, ¢, = 150%, g% = 9,0 xrc/cu?
( t¥ = 174,5%).

Onpenexsem:

&"'Im'IW Om'
d‘t=1745-150 245°c

At = I60 - II0 = 40°C;
d'tp-: 12,59C (no pue.l2.32);
€ =40 : 12,5 = 3,2;

Y= 12,5 : 24,5 = 0,513

B'= 34% (no rpajmxy mpuncmesma 4).

CocTosrie MOAOIPOBATEAA OLICHHBEETCR HOYROBAGTBODHTEXLHEM.
PesyabTaTh REHHHX WSMEPOHME ¥ OLEGHKM COCTOAMHS NOBEPXHOCTN HAI'PEBA

IPUBONOHHHEX MPMMEPOB CBEf6HH B NpUAsraeMyo radzuny.
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2 SISO OODLSEBENS ﬂ&Ta AL A I I I AT E T RY Y YY"

Orpercreonnuit penakrop T.ll.Jleoxosa
Jureparypuut pegakrop 3./1.Aruarkosa
Texnnuecxuft penaxtop H.JH.Apxunora

Hoppexrop K.U.MuporOB2

Nogmacano Kk neuaru 22.10.85 opuar 60x84 1/16
[leuarr odcernan Yen.neu.x. 4,2 Yu.-usn.x. 4,8 Tupax I200 3ks.
3axas B33X/85° Hanar. B 128/85 eHa 72 xon.

[lponasoncTeeHHan ga IepenoBOro ONuTa U M CopsrexsHepro
B R 05 Nock . Canenoscrnd nep. T E 1o d

CII0 Comarexssepro
npoesn, R.29, crpo?ﬂﬁua 6

YUBCTOX ONEDATHBHOR NOXM
109432, Mockxpa, <-ft Hoxyxomcku



