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B Hacrosimeii paGoTte nprBeseHa METOIMKA OINpEEIEHUs TEIUIOBEIX MOTEPH
Ha y4yacTKaX HEH30JUPOBaHHBIX TPyOONPOBOJOB TEIUIOBLIX ceTel. TemnoBsle mo-
Tepd 00YCIIOBIEHBI JIyYUCTON W KOHBEKTHBHOM COCTABISIOMIAMH TEIUIOOTIAYH C
NOBEPXHOCTH TPYOBI B OKPYXKAIOLIYIO cpely. JIOMONHUTENBHO YYHTHIBAIOTCS

MCCTHBIC TIOTEPH TEIIOTEI HA ONOPHLIX KOHCTPYKLUSX TCIIOIIPOBOIOB.
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BBenenune

TemioBble TOTEpH NP TPAHCIIOPTE M PACTIPEJE/IEHHH TEMIOBOH SHepruu
COCTOAT M3 [OTEPh TEIJIOBOM SHEPIHH Yepe3 TeIIOU30SILUOHHbBIE KOHCTPYKLUH U
TIOTEPh TETIOBOM YHEPTUU C MTOTEPSIMU CETEBOM BOJIBI.

TerutoBele MOTepH B KOHKPETHBIX TEIUIOBBIX CETAX SBJISIOTCS BEJIMYHHOMN
MHIVBHAYaJIbHOH Kak B a0COJIOTHOM, TaK M B OTHOCHTEJbHOM BHJE W HE MOTYT
0e3 IOMONHUTENLHOTO aHAIN3a SBJIATHCS T10KA3ATeNeM JUIsl CPABHUTEIBHON OLEH-
KM JHEPreTH4ecKod 3((EeKTUBHOCTH TPAHCIOPTA ¥ pacHpelelieHHs TelLIOBOI
OHEPruy pas3jIMYHBIX TETJIOBBIX CETeH WM MPUHUMATBCS B KaUECTBE aHAJIIOrOB AJis
JPYTUX TEIUIOBBIX CETEeH.

Texuudeckoit 6asolf J1a pa3paGOTKKU YHEPreTHYECKOH XapaKTepHCTHKU B
HacTH TEIUIOBBIX MOTEPh Yepe3 TeIUIOU30JIALUOHHBIE KOHCTPYKIINK SIBISETCS IIPO-
BE/ICHUE UCTIBITAHUH TEIUIOBBIX CETEH Ha TeIIOBBIe MOTEPU ClIEHATH3NPOBAHHBI-
MU OpraHH3alHsIMHU B COOTBETCTBUHU C AEHCTBYIOIIUMH MeTOIUIECKUMH YKa3aHH-
SIMH TIO OTIPEIEJIEHHIO TEIUIOBBIX MOTEPh B BOJSHBIX TEIIOBBIX CETSIX C MEPHOIAY-
HOCTBIO, PETJIAMEHTHPYEMOH JelcTByomuMy [TpaBuiaMu TeXxHUUeCKoM KCIuTya-
TallUK DJICKTPUUECKUX cTaHIMK u ceTel Poccuiickoit @enepaunu (ITTD), a Tamoke
HCIIOJIb30BAHHE B OTIENBHBIX CIyYasX, pacCMaTpUBaeMbIX HACTOSIIAMH MeToau-
HCCKMMH YKA3aHUAMHM, PAaCHETHBIX (pacueTHO-aHATUTHYECKHX) METOIOB OINpeje-
JICHHS TEIUIOBBIX IoTeps [1].

IToMuMO pe3ynbTaToB NEPHOAUYECKHX TEIUIOBBIX MCIBITAHHUH, 06paGoTaH-
HBIX M IPEICTaBICHHBIX B COOTBETCTBYIOLIEM BUME, PE3yJbTATOB PacyeToB (s
ClIydaeB, KOr/a TEIUIOBbIC MOTEPH JAOIYCKACTCS ONPEAENATs PACUETHBIM IyTeM) B
KaqeCTBE HCXOMHBIX NAHHBIX HCIIONB3YETCS UCIONHHUTEIbHAsS TEXHHYECKas JOKY-
MEHTalKs 110 KOHCTPYKTHBHBIM XapaKTepUCTHKAM TEIIOBBIX CETel, cTaTUCTUYe-
CKHE NaHHbIE II0 PeXKUMaM pabOThl TEIIOBBIX CETe U METEOPOJIOIHYECKHM YCIIO0-
BUAM, a TAKXK€ CBEEHHs O TEXHHYECKOM COCTOSIHHUM TEIIOBBIX CETEeH IO pe3yiib-
TaTaM NPOBEAEHHBIX 00CIe0BaHNH, MJIAHOBBIX LIYPHOBOK, BCKPBITHH IIPH pe-

MOHTE, CTaTUCTHKH IMOBPEKIAEMOCTH H T.II.



Iopsiiok onpeneneHns: HOPMAaTHBOB TEXHOJIOTMYECKUX MOTEPh MPU Tepesa-
ue TeIUIOBOM SHEPIruM, TEIUIOHOCUTENs ONpelesieH npukazoM MuHsHepro PO or
10.08.2012 N 377 (B pex. mpukazos Munsuepro P® ot 01.02.2010 n 36, or
10.08.2012 n 377) [2].

PaccmarpuBaemblit ciryyaii (TennomnpoBos He U30MMPOBAH) BEIXOMHT 33 paM-
Kd TpeOOBaHHH HOPMATHBHBIX HOKYMEHTOB [1, 2] M €CTECTBEHHO HE MOMKET HC-
NOJIb30BaThCA B 00OCHOBAHUH HOPMATUBOB TEXHONOTHYECKUX MOTEPH, HO PE3yIlb-
TaThl pacdyera MOTYT YYHTHLIBATHCA B OTHOLUEHUSX OPraHM3aliil, OKa3bIBAFOILUX
YCJIyTH 10 TPAHCIIOPTY TETUIOBOM HEPTUH U MOTpeduTeNel, MMEILIUX Ha OanaHce
TETIJIOBBIE CETH.

IIpu paccmoTpennn meTona pacuera HEH30JMPOBAHHOTO TEILIONPOBOIA C
OKpYXKaroIllel cpefiol (Bo3ayx) clefyeT IIOHUMATh, YTO UMEEM JENO CO CIIOKHBIM
CllyqaeM TeIIo0OMeHa, KOTOPBIM BKIIIOYAET: TEILIONPOBOJHOCT, PAJHALIMOHHEIN
TEII00OMEH MeX/y HapyXKHOW CTEHKOH TpyObl M BO3LYXOM, KOHBEKTHBHBIN TEll-
JIOOOMEH IIpU eCTECTBEHHO! M BBIHYXKICHHONW KOHBEKIMH BO3LYXa OTHOCHTEIHHO
TpybonpoBoza. B mocnenHeM ciydae MCIIONB3YIOTCS IMITUPUUIECKHE 3aBUCHMOCTH
WJIM YpaBHEHUS TI0100wsl.

Metoauka pacuera HeCKOJIBKO YIIPOINAETCS eClu MpeHeGpedh MabIMK 3Ha-
HYCHUAMH TEPMHYECKHUX COIPOTUBIIEHUH TEIJIOBOCHPHUSATHS OT TEIIOHOCHUTENS K
BHYTPEHHEH MOBEPXHOCTH CTEHKH TPYOBI U CTEHKH TpyObL. Takum o6pa3oM Terl-
JI000MEH HEU30IMPOBAHHOTO TPYGOIPOBOMIA ONPEIEINAeTCS PAAUALIOHHON U KOH-

BEKTHBHOM COCTAaBJISIOIIUMU.



1. Teopernyeckas 4acThb
1.1. YpaBHeHHe Temjonepenayu

TeruoBble mOTEpH HEH30IMPOBAHHOTO TPYOONPOBOJA OMPENENISIOTCS II0
dopmyne [6, 7]

O=a"m Dy Lot —1y) B ; (1)

rae a5,- KOO((DHUIKEHT TEIIOOTAAYHN Ha HAPY)KHOW MOBEPXHOCTH TPYGOIPOBOJA,
Bt/(m °C);

D, — HapyKHbIH JuaMeTp TY60IpoBO/a, M;

L - nnuna TpyGompoBoja, M;

T - CpeIHsist TeMIlepaTypa TeloHocuTeNs (creHku), °C;

ty - CpelHss TeMIlepaTypa Hapy»KHOro Bo3ayxa, °C;

B - KO3DPUUUEHT MECTHBIX TEIUIOBBIX IOTEPh, YUHTBHIBAIOIIMI TEIIOBbIE
NOTEpH apMaTypod, KOMIIEHCATOPaMH, OMOPaMH, NMPUHUMAETCS Ui HAJ3eMHOMN
NPOKIanoK paBHBIM 1,2 mpu nuameTpax TpyOompoBomos mo 150 mm u 1,15 npu
nuamerpax 150 MM u Gornee.

Koadduuuent Tennoornaun o, onpenensercs Kak cyMma Ko3(hQUIHEHTOB
KOHBEKTHBHOM U JIyYUCTOH TEIIOOTAAYH

Ay = Ay +| O , (2)

1.2. Onpeaenenne kodpuuMEHTa TEIIOOTAAYH KOHBeKIHeH

OCHOBOW MH)K@HEpPHBIX METOJOB pacyeTa KOHBEKTHBHOIO TeIIooOMeHa
CITYXWT 3KCIIEPUMEHTAIbHOE UCCIIEN0BAHME ITHX IpoueccoB. [Ipu aTom mis pac-
YeTa TeMIEPaTypPHBIX IOJIEH U TEIJIOBBIX MOTOKOB MPHUMEHSIOT METOBI aHAJIOTHH,
TEOPHUIO TIAHUPOBAHMS SKCIEPUMEHTA U METOIbl Teopuu noxobus [3,4,5]. Ilpo-
[eCC TEIIOOTAAYM IPH IONEePeYHOM 00TeKaHHU TPyO UMeeT psiji 0COOEHHOCTEH,
KOTOPbIE OOBSICHAIOTCS THAPOAMHAMHIECKOW KapTHHON JBHMKEHHMS KUIKOCTH (Ta-
3a) BOJIM3KM MOBEPXHOCTH TPYOHI. [LMaBHbIM, Ge30TPBIBHEIN XapakTep oOTeKaHHs
TpyOBI HMEET MECTO TONBKO IIPU OYeHb MaJeHbKUX yncnax Re<5 ITpu 3HauuTE b~
HO OoJBLIMX YHCIaX Re MMeroIux MecTo B MpakTHKe, o6TekaHHe TpyObl COmpo-
BOXZaeTcsi 00pa3soBaHUeEM B THIIBHOM CTOPOHE BUXPEBOMN 30HEL [l MyuKoB TpPyo,
K KOTOPBIM MOTYT OBITh OTHECEHEI TEIUIOBBIE CETH TEIIO0T/Aa4a BTOPOro U TPeThe-
ro psiia BO3pacTaeT B CpaBHEHWH C INepBBIM. Ecnu Teroornaua Tpersero psjua
100%, To s nepBoro psina ona cocrasiser 60%, a 11 BToporo paxa 90%.

J1st Bo3ayxa mpu pacuete cpeHero kod(GGUIMEHTa TENIO0TIauH TIPH KO-

PHUIOPHOM PACIONIOKEHUH TPYO PeKOMEHIYIOTCS COOTHOIIEHH s [4, 5]:
npu Re<10?

Nug, = 0,49 - ReJ>°; 3)
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pu Re>10°
Nug, = 0,194 - Re%®5 )

dx °
rae Re - kputepwnii Peltnonsca, onpenensemsiii o gpopmyie

Re = £ 5)

\Y

W — CKOPOCTE JBMIKEHHSI BO3IyXa, M/C
V - KOO QULMEHT KMHEMATHIECKOM BSI3KOCTH HApyI)KHOTO BO3IyX4, orpe-
JIeNAeMBII [IpU CpefiHel TemmepaType, M2/c.

CkopocTh [IBHIKEHHs] BO3Iyxa (BeTpa) HpHHHMaeTcs o gadubiM  CIT
121.13330.2018 CTpouTeinbHas KIMMaTONOrUs [8] MM B YCTAHOBICHHOM TIOPSIIKE
MO JaHHBIM MeTeocTaHlui Pocruzpomera. M3MepeHus, TpoBOAMMBIE C LIENBIO
OINpPENENeHUs] CKOPOCTH BETpa, OTIIMYAIOTCS OT YCIOBHI €ro Bo3neiicTBHs Ha 00b-
CKTBI II0 BBICOTE, THITy MECTHOCTH M psny Apyrux mapamerpoB. Ilo CII
20.13330.2011 [8] mpu onpeseneHny cpeHeii cocTapsIoNmeil BeTPOBOil Harpy3Kku
B 3aBUCHMOCTH OT 5KBMBAJICHTHOM BBICOTHI HaJl TIOBEPXHOCTHIO 3€MJTH MTPUMEHSIET-
sl KOO(QGULUKMEHT, YIUTHIBAIOIMY W3MEHEHHE BETPOBOTO NABJICHHS IS BBICOTHI
Z..HcTionb3ys, KBaApaTUYHYIO 3aBHCHMOCTh MEKIY BETPOBBIM JaBICHUEM U
CKOPOCTBIO BETPA, MOXKHO MOJIYYUTh AHATOTHYHBIA KOI(DQUIMEHT 1S yepeaHe-
HHUsl CKOPOCTU BeTpa. 3HaYeHMs] KOI(PDUIHMEHTOB Il BETPOBOrO JABJIEHUS U €ro
CKOPOCTH Il BBICOTBI HaJl MOBEPXHOCTHIO 3eMJIsl 5 M M MeHee (COOTBETCTBYET
YCJIOBHSAM HaJ3eMHOM NMPOKIaJKH TETUIOBBIX CeTel) /Ul THIIOB MecTHOCTH A, B, C
MpUBeIEeHBI B Tabmuie 1.

3nayernne Koa)GuuueHToB BETPOBOrO NaBIEHUS H CKOPOCTH BETPa JUTS TH-

IToB MecTHOCTH A, B, C Ha BbIcOTE 5 M U MeHee

Tabmauma 1
Koaddunuent
Tun mecTHOCTH BETPOBOT'O J1aB- CKOPOCTH BeTpa
JIEHUS
A - OTKpHITEIE OOepexbst MOpel, o3ep BOJIOXpa- 0,75 0,866

HHJIHI, CEIBCKHE MECTHOCTH, B TOM 4YHCJE C IIO-
CTpOMKaMH BbICOTOH MeHee 10 M, MyCTBIHH, CTenH,
JIECOCTEITH, TYHApa

B - ropozickuie TeppHTOpPHH, JIECHBIE MACCHBEL H IPY- 0,5 0,707
THE MECTHOCTH, PABHOMEDHO IIOKPBIThIE MpEIsT-
CTBUSMH BBICOTOM Gostee 10 M

C - ropozckue palioHBI ¢ TIOTHOM 34CTpOHKOH 311a- 0,4 0,632
HUSIMU BEICOTOM GoJsiee 25 m

[Ipumeuanue. CoopyieHue cuMTAETCS PACIIONOKEHHBIM B MECTHOCTH [aH-
HOT'0 THITa, €CJIM 5Ta MECTHOCTb COXPAHSETCs] C HABETPEHHOUM CTOPOHBI COOPYIKe-
Hus Ha paccrosHuu 30h - mpu BeicoTe coopyskerust h 10 60 M U HA PacCTOSHUM 2
kM - pa h > 60 M. Tunel MecTHOCTH MOTYT GBITH Pa3iHYHBIMU 1A Pa3HEIX pac-
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YETHBIX HaIIPaBJIEHUN BETpa.
W3 BeIpakenus 1is Kputepuid HyccenbTa HaxoquTes yepeIHEHHOE 3HaYeHUe

Ko3(dunreHTa TeII00TIaul KOHBEKIMEN

- —— Ag

— e 2 ., O
G= N g o Br/w - °C) (6)
H

rae Ay — K03(QQUIMEHT TeMIONPOBOAHOCTH BO3LyXa, BT/(M°C).

Ecim Harnpasnenye Bo3nelfcTBYS MOTOKA BO3yXa Ha TPyGOIpPOBOJ He mep-
MEHIHKYISPHO €r0 OCH KO3(Q(HUIMEHT TeIIOOTAAYH YTOUHSETCS [IYyTeM BBEICHHUS
II0IIPaBOYHOTO KO3 HHUIHEHTA.

Ao = Ay * €, , Br/(m* - °C) 7)

3Ha4YeHusl TONPABOYHBIX KO PHIMEHTOB € TpHBEJIeHEI B TabuLe 2.

TabGmuua 2
Vron 90 80 70 60 50 40 30 20 10
@
g(p 1 1 0,98 | 0,94 | 0,88 | 0,78 0,67 | 0,52 | 0,42

1.3. Onpenenenne kodhpuuMeHTA TEMIOOTAAYH H3TYyHEHHEM

Koo duuuent reroornaun nanyuenuem @, MOXKeT ObITh OJACUUTAH [10
dopmyne Credana- boasumana

o = .G ()

100 2
Br/(m” - °© 8
T Bree - °C) ®)
rne C — xoaQdunuenT wusnmydeHus abComoTHO dwepHOro Tema, C, = 5,67

Br/(m*K*).

Kosdpurment usinyueHns «cepbix» Tel, K KOTOPBIM OTHOCATCS MOBEPXHO-
4
CTH HEH30TMPOBAHHBIX TPYGOIpPoBOIOB [6] umeeT 3HaueHHe 4,4 — 5,0 BT/(M>K").



HcxoaHeie JaHHBIC pacyeTa:

2.  Ajaropurtm pacyera

(PEKBH3HUTEI PACHCTHOTO YHACTKA)

nlﬁn Haumenopanuve Bemuuunel | O6o3Hauenue | PasmepHocts | 3HaueHume
1. | Hapy»HbI# nuamerp Dy M
2 | InuHa ygactka L M
3 Cpennsis Temmepatypa Ten- . oC
JIOHOCHUTEJIS
4 Cpennsis TeMIIepaTypa " oC
Hapy’»KHOT'O BO3/yxa H
5 | CkopocTh BeTpa 1o HopMam w M/c
IIpuBeneHHast CKOpocTh BETpa
6 | PuBeA P P Wy M/c
I10 BBICOTE U THITY MECTHOCTH B
7 Kosdpdunuenr  kunHemaTmueckoi Vv e
BA3KOCTH BO31yXa
3 Koappumuent rtemnomnpoBoaHocTu 2, B1/(M-°C).
BO3/lyXa
YroJl MexIy HalpaBlIieHHeM BeTpa
9 H 0CbIO TpyOorpoBoIa ¢ rpalyc
10 | [Monpasounsiit ko3 duimeHT €p - ITo a6, 2
11 | Koapurment usmyuenns C Br/(M*K")
12 Koaddumuent MecTHbIX TEmIOBLIX )
NOTeph p
13 [Tonoxenue TpyOL! B psity OTHOCH- 1,2,3

TCJIBHO IIOTOKA BO34yXa




Pacuer TennoBkIX MOTEPE:

(PEKBH3HTBI PACUETHOTO YHACTKA)

N HaumenoBanue |Pasmeprocts |O6o03Ha- ®opmyna Bennuuna
n/n BEJINYUHBI qyeHue
I | Kpurepuii - Re | IpP-Dy,
Peitnomnpca B v
7, 3 _ e _ . 0,50
Eciau Re<10 Nug, | = 0,49 Re g
3 : N _ . 00,65
Ecmu Re>10 Nugx | = 0,194 Rég
3 | Koadduument Br/(M* - °C) a N As
TEII00T/Aa H ! = Nugy Dy
4 | Koadppuumenr Br/(m* - °C) R
TEMIOOTAAYH: A . €
3-it u nanee pamsr; TN %
2-0ii pan; =09 a,-¢g,
1-H — C iy
PAg =0,6"a;- g,
5 | Koadduumenr Br/(m? - °C ) a, =g
TECIIO0OTAAYH i 2T 4 t}{ 4 779 4
(o)~ (o)
(T - tH)
6 | Koapdpuumenr Br/(m* - %K) a, =a, + a
TEMJI00TAa M
7 | Tennoesie notepu Br Q = a,nD,L(t - t,)f
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3.

Excel kanbkyasitop

«Excel kalbkynsaTopy» HOCTyNeH Ha 2JIEKTPOHHOM HOCHUTENe, MepeIaHHOM
3aKa34MKy 10 gqorosopy. Hue nmpuseneH ero Bum.

UcxoAHble AaHHble pacyeTa

No
n/n | HaumeHosaHue BennunHbl | OBo3HaYeHKe PasmepHoCTb 3HaveHue | Mpumevarue
. s M 0,219
1 | HapyxHbiit guametp
L M 100
2 | AnvHa yyacTka
CpeaHaa TemnepaTtypa ¥ °C 20
3 | TennoHocuTens
CpeaHana Temnepatypa t, °C -10
4 | Hapy»XHOTO BO34yxa
CkopocTb BeTpa no Hop- & m/c 5
5 | mam
MpusepeHHan ckopocTb
A-0,866
BETPa N0 BbICOTE U TUMNY Wnp m/c 4,33 -
6 | mecTHOCTHM C-0,632
Koad)dznu,ueHT KMHEMaTU- g wilc 1,24E-05
7 | 4yecKkoW BA3KOCTM BO3ayXa
KoadppuumeHT Tennonpo- A BT/(m-°C) 0,02
8 | BogHOCTM BO3ayXa
Yron mexay HanpaeneHu-
€M BeTpa 1 ocbio Tpybo- ® rpagyc 90
9 | npoBopaa
Monpaso4Hbli KoadpdULM- 5 ) 1
10 | eHr ¢ Tabn. 2 METOANKM
C Br/(m*K* 4,9
11 | KoapduumeHT usnyuerun 4 )
KoadpduumeHT mecTtHbix B i 1
12 | tennoebix noTepb
Monoskexwne Tpybbl B pagy
OTHOCUTE/NIbHO NOTOKa BO3- Ko - 0,6 ;z:zgg
13 | ayxa 3paa-1

deele




Pacuer TennosbIX norepb

Ne HavmeHoBaHue Bennyu-
n/n Hbl O6o3HaveHue ®opmyna BennunHa | PaamepHoCTb
— Regw -
1 | Kputepuit PeitHonbaca =(WnpxDy)/v 76288,8
= 0,49 - Re3>°
3
NUdm ecnu Red,.slo0 = )
= 0,194 Re}®

2 | Kputepuii HyccenbTa ec/m Reg,>10° 289,34

Koadduument TeEmom‘- % B/(m2-°C)
3 | paum KOHBeKuMeit =Nugyx(As/Dy) 26,42

MpuBMAEHHbLINA KOIPPU-

LMEHT TeNN00TAaUMN KOH- i B/(m*°C)
4 | Bekymei =KpagX 0UXE 15,85

KoaddpuumeHT Tennoot- Ol (%E)‘— (%ﬁy B1/(m*°C)
5 | mauv usnyyermem e it 5,85

KoadpduumneHT Tennoor- a, BT/(M2'°C)
6 | gaum =0l + Oy 21,70

BT
Q = D, L(T - t,)p | 1343866

7 | Tennosble notepy 0,11555 Mkan/d
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Cnucok HcnmoJib30BAHHBIX HCTOYHHKOB

. Meronuueckue yka3zaHUsl T10 COCTABIECHHUIO 3HEPreTHYECKOH XapaKTepHCTHKU
ATl CUCTEM TPaHCIIOPTa TEIUIOBOH 3HEPTUH IO MOKa3aTeNto "TeIlIoBble IIoTe-
pu". co 153-34.20.523-2003, yactp 3. YTBepxaeHo nmpukazoM Munucrepcrsa
sHepreTUkH Poccuiickoi @enepanuu Ne 278 ot 30.06.2003 r.;

. MunuctepctBo sHepretuku Poccufickoit @enepaiuu. [Tpukaz ot 30 nexabps
2008 r. N325 «O6 yTBep:IeHHUH MOpsIKa ONpeneeH)s] HOpMaTUBOB TEXHOJIO-
THUECKUX IIOTEPh IPU Iepesiaue TelIOBOK HHEPruu, TEIIOHOCUTENSY, (B pes.
npuka3oB Munsnepro PO ot 01.02.2010 n 36, ot 10.08.2012 n 377). 3aperu-
crpupoBaHo B Muniocte P® 16 mapra 2009 r. N 13513;

. Hcauenko B.II.,, Ocunosa B.A., Cyxomen A.C. Temnonepenaua. — M.: DHep-
rus, 1968 r., 439 c.;

. MuxeeB M.A., Muxeea M1.M. OcHoBsl Teronepenadu. — M.: Dueprusi, 1977
r., 344 c.;

. MuxeeB M.A. PacueTtHble (opMyIibl KOHBEKTHBHOTO TerioooMeHa. - «M3B. AH
CCCP, Duepretuka u Tpancnop», 1966, NeS, c. 96-105

. Coxonos E.f. Tenmoduxauus u temnoseie cetu. — M.: M3parensctso MOU,
1999 ., 472 c.

. Bonsinble Tennosele cetu: CrpaBouHoe nocoOue no npoexktuponanuto/ M.IT.
benaiikuna, B.I1. Butanses, H.K. I'pomos, u ap. mox pen. H.K. I'pomora, E.IL
[ly6una.-M.: DHeproaTomousaar, 1988.-376 c.

. CIT 131.13330.2018 «CHulT 231-99*» CrpoutenbHasi KIMMATOIOTHs. Y TBEp-
JKIEH NpHUKa3oM MHHHCTEPCTBA CTPOUTENBCTBA U KMIULIHO-KOMMYHAJIBHOT'O
xo3siicTBa Poccuiickoit @enepanuu ot 28 HosOps 2018 Ne763/mip.

. CII 20.13330.2011 «CHulIT 2.01.07-85*» Harpy3kua u Bo3melicTBus. YTBep-
KIEH NMpUKa3oM MuHHCTepeTBa pernoHaNBHOTO pa3BuTHs Poccuiickoit Dene-
pauun (Munperuon Poccun) ot 27 nexabpst 2010 r. Ne 787 u BBeleH B Aeii-
crBue ¢ 20 mast 2011 r
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Ipuaoxkenne A.

HepeBon €AHHHI H3MEPEHHS DHCPTHH H KOJIH4YecTBa TeIlJIOThI

EpuHuua DS Krc m Karn Kkan KBT/M
N3MepeHna
KoY b 1 0,102 0,239 | 2,39x10™ | 2,78x10”
kanorpamMm- |- g 80g7 1 2343 |2,343x10° | 2,78x10°
cuia-MmeTp
Karopust 41868 | 0,42686 1 10 1,16x107°
kunokanopusi | 4186,8 | 426,86 10° 1 1,16x10™
K””S:STT' 36x10° | 3,67x10° | 8,6x10° | 8,6x107 1

1 kBT/u = 3,6x10°0>
1 kan = 4,1868 [k (To4HO)

IIpunosxenne b.

Tensodusnyeckne cBoiicTBa BO3yXa

Tabnuna B1. KoadurueHT TernionpoBoIHOCTH, A, 10

T,,°C | 0 1 2 3 4 5 6 7 8 9
-40 | 1,820 | 1,813 | 1,806 | 1,799 | 1,792 | 1,785 | 1,778 | 1,771 | 1,764 | 1,757
-30 | 1,890 1,883 | 1,876 | 1,869 | 1,862 | 1,855 | 1,848 | 1,841 | 1,834 | 1,827
20 | 1,960 | 1,953 | 1,946 | 1,939 | 1,932 | 1,925 | 1,918 | 1,911 | 1,904 | 1,897
-10 | 2,030 | 2,023 | 2,016 | 2,009 | 2,002 | 1,995 | 1,988 | 1,981 | 1,974 | 1,967
0 | 2,100 | 2,093 | 2,086 | 2,079 | 2,072 | 2,065 | 2,058 | 2,051 | 2,044 | 2,037
0 | 2,100 | 2,106 | 2,112 | 2,118 | 2,124 | 2,13 | 2,136 | 2,142 | 2,148 | 2,154
10 | 2,160 | 2,167 | 2,174 | 2,181 | 2,188 | 2,195 | 2,202 | 2,209 | 2,216 | 2,223
20 | 2,230 | 2,237 | 2,244 | 2,251 | 2,258 | 2,265 | 2,272 | 2,279 | 2,286 | 2,293
30 | 2,300 | 2,307 | 2,314 | 2,321 | 2,328 | 2,335 | 2,342 | 2,349 | 2,356 | 2,363
40 | 2,370 | 2,376 | 2,382 | 2,388 | 2,394 | 2,400 | 2,406 | 2,412 | 2,418 | 2,424

T,<0

T.>0

Tabnuia b2 Koadduiment kuHeMaTH4eCKON BA3KOCTH, V -10°

o 0 1 2 3 4 ] 6 7 8 9
-40 | 10,04 | 9,959 | 9,878 | 9,797 | 9,716 | 9,635 | 9,554 | 9,473 | 9,392 | 9,311
-390 | 10,80 | 10,72 | 10,65 | 10,57 | 10,50 | 10,42 | 10,34 | 10,27 | 10,19 | 10,12
20 | 11,79 | 11,69 | 11,59 | 11,49 | 11,39 | 11,30 | 11,20 | 11,10 | 11,00 | 10,90
-10 | 12,43 | 12,37 | 12,30 | 12,24 | 12,17 | 12,41 | 12,05 | 11,98 | 11,92 | 11,85
0 | 13,28 | 13,20 | 13,11 | 13,03 | 12,94 | 12,86 | 12,77 | 12,69 | 12,60 | 12,52
0 | 13,28 | 13,37 | 13,46 | 13,54 | 13,63 | 13,72 | 13,81 | 13,90 | 13,98 | 14,07
10 | 14,16 | 14,25 | 14,34 | 14,43 | 14,52 | 14,61 | 14,70 | 14,79 | 14,88 | 14,97
15,06 | 15,15 | 15,25 | 15,34 | 15,44 | 15,53 | 15,62 | 15,72 | 15,81 | 15,91
30 | 16,00 | 16,10 | 16,19 | 16,29 | 16,38 | 16,48 | 16,58 | 16,67 | 16,77 | 16,86
40 | 16,96 | 17,06 | 17,16 | 17,26 | 17,36 | 17,46 | 17,556 | 17,65 | 17,75 | 17,85

Te <0

T >0
(3]
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