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BoOMCTBOHHU® CTPONTONBHEHE
MMCC CCCP

llnlggggxcneucrpol HODME
JKa3g8HRA OO TENAOBOMY pac-
46Ty XOHCTPYKONER TONXOBMX

arperaras

. - . 1 . 1 . 1 7 1 3 L I _ ‘' _ [ "

I. OCHOBHHE PACYRTHHE NOJIOXEHHS

I.I. Yxa3sHN® npeAHaSHAYEGHH AN TONAOBHX PACYETOB Orpaxzap=-
HEX KOHCTDYKOKEH# TONnNOBHX arperaros, BHIOAHCHHHX HOXHOCTHD RAN
YaCTHYHO B3 X3pOocTOofxoro m OOHYHOro CeToOHAE, xeXxe3006T0HA |
OPHEYNOPOB, Pa0OTEDRMX B CTANROHADHOM poxuMe. [[6As pacweroB:

ONpeAcENTh OORYD TOANHHY OTPAXZCHHS E BEA NPEMOHAOMHX B
HOM M8TEDHSNO0B (ONpeAGARTS TODMNYGCEQS CONPOTHBAGHNE Or'DaxACHEA),
MCXOZA M3 ZONYCTUMHX NOTEPS TENXRA MAM MAECHMMS&ABHOR TOMIOpPATYPN
HApYXHOE TOBEPXHOCTH;

HakTH DacHpeAeNIicHUEe TEMIepaTyp B KOHCTPYXIORM OI'DaRZCHNS AXf
BHOODE8 MATEDHAAOB OTAGABHHX SOH N0 TEMOSDATYPOCTOREKOCTH EIR OH-
penelieHAsT MAKCEMAABHHX TOMOGDATYDHHX YCHIMi, BO3HMHKADENX B KOH-

CTPYKIHEHE NpPE SECHAYATANHH.
I.2. llpg BHOODPEe PPAHHYHHX yCIOBH# TonAo0oOMeH8 HE8  HapyxHOH

(xonoaHO#) TOBEPXHOCTE OT'PAXZGHNA XAAA KOHCTDPYEHRE, HaXOAAREXCSH B
NOMGHECHNMH HMAK HA OTKPHTOM BO3JyX6, HO 3aMMEEHHHX OT BOSAOHCTBEA

BeTpa, Cl6AyeT PYROBOACTBOBETHCS dopuyxot

&, =1+ 0,05tk (I)

(rne-ﬁtLH. - TOMINEpaTypPa HAPYXHON NMOBEPXHOCTH Or'paxAcHEA, °C)
UIuM ZaHAHME Ta0r. ] Ans ROHCTPYKOEM, HaXoAsMHMXCH HA OTEDHTOM

BO3AYXS.
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BHOCEHH YrpopxACHH CpOX »BOXGHRSA
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BATEAHCKAM H NIPOOKTHHM MH-
CTHTYTOM TelAONpPOEK?T
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Taodxegnal
I'DaHNYEHG YCAOBH{ H8 HADYXHOH MNOBEDPXHOCT) OIDaXAGHRA

e o
eXb TONAOBOTMO pacuydra !KosdpEnumeHT TONX ua-l eMuepsTypa Ox-
! P iuﬂ q;nan/u&q_ C EPJ‘HWGH CPEAN

ApEall SRl S S - A Sl i AN i+ SR A S -y i el el -SR-S S - - -l G-l

BuGop KOHCTDYXUER mOo X0~ <y =8 + 10VV, CpesEEI0A0OBAS
NYCK8OMHM NOTEDAM TOHAS V = CPSABEIroA0BaA relmeparypan

CKOPOCTH BOTDA
P we ’

#2r 20

BuGop KOHCTDYKUAN MO Mak— oy =8,440,06 (few - CpemEas Teme-
CEMAXBHO-ZONYCTEMOR TOM- rtyﬂa )ﬁ atc.u -~ TEMNEepA- PaTypa HarsoAee

nepaType HSpYxHOK no- pyxHOff HOBEDX~ gapxoro mecanaX
BEPXHOCTE OI'DSXZGHESA HOCTH osgaxneann,

e - . - ! . 3 -2 . _ I - . I _ J _ £ . . - _ . - - _ > . ¥ _ ' . - rt__ 7 . . . - T "

OmpezelicENe TOMIEpaTYD of, = 3+I0VV, CpeAHAA TeMIe-
AXfl pacyéra MABKCHMAAL—- V = CpexHsa’ CKOpPOCTHh parypa HaEGOAee

HHX TeMIepaTyYPHHX YCN- BE TpAa naudo§?e XON0A~ XONOZHOI'O MeCH-
xull B EOBCTPYRIHAX HOT'O Mecamna™”, M/c ua
Onpexenenne TEMNepaTyp oddy= 8,440,06 ({cy-t,) Cpeamsas Temme-
XXl BHOOpPS MaTEepH3NOB fcx~ TEMOEDATYDS HA- parTypa Handoxei’
10 TeMUepsTypocToRKOC- PYXEOR NOBEPXHOCTH XZ8DKOr'0 MecHua
TR orpsxaenug, OC

xbnpeiue:mercﬂ no CHmlly raspa II-A.6-62. "CTpoNTesbHAA KIMMATOJNO-
MR R reodNsuKs”

I1.3. 3uaveHEA KO3pPUNEEHTa TENROOTASUM H& BHyTpeHHe# (Tropa-
yell) mOBEpXHOCTE OrpaxAensa ofg paspewsercsa NOxOMpaTs nMo Tala.2

B S8BHCHMOCTE OT TEMIGDATYDH CpPOAN padouero NpOCTPAHCTBS TEHIO-
BOTO arperara t.§.

Tadarwuyua?2
JEaYeHNEe KOsdPmOMeHTS dg ’ ual/lz'ti-oc

-----_—--ﬂ---_—--“—_- VN vl SN s snlli . N SN ey il -

Teuneparypa, o
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I.4. 3HaueHNA XOB(JHINEHTOB TENIONPOBOZHOC TH M8TEDUAROB OI-

DS8XEEGHKA (Gerog, KEPOAYHAA KA8RK8, HBONANHA) CAEAyST ODHHEMATSH
10 NPAXZOXEHND 1.
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I.5. [lpn BHNOIHEHWE TENXOBHX DECYOTOB, MCHONB3YA METOX HOC-
Ne70BaTENbHHX NPHUCHAXCHEH, BHEOOXOAUMO YyUKTHBATH 33BHCAMOCTE KOSG-
PEOINECETa TENNONPOBOZHOCTH OT TEeMIepaTypH. Ha mepBoM 3Tane pacye—~
T8 KOS(PPHNECHTH TECHAONPOBOABOCTH MATEPUANOD, COCTABAAWMMX KOHCT-
PYRZHD, NPUBEMANT NpPH TeMIepaType KOHCTPYKLUHN, PS8BHOK MNOJAyCyMMe
TEMIIeDaTYP BHyTpeHHe#d cpeZd H OKpyxabEero Bo3ayxa. dcnozis3ysa no-
NY4EeHHOE NpH 2T0OM JONYHEHKM pacipejgelcHire TENneparyp, BHOBh HA-
XOZAT BHAYEHKE KOBPPHIUHEHTOB TEMAONDPOBOZHOCTK M BHMNOAHADT CACAYR-
me#t sra;m ® r.A. Pacuer 35K8HYMBAOT TOTA8, KOTZA8 3HAUEHHA KO3~
$HOEEHTOR TEIAONPOBOAHOCTH B NOCASAYDHEEGM Ware OTANYBDTCHA OT 3HA-
yennit, HalljeHHHX B npeanAymeM,He Gonee ueM Ha I10%.

2. TEUIONEPENAYA YEPE3 NJOCKYQ M QUWINHAPUYECKIY
MHOT'OCJIOMHHE CTEHKH

2.1. Pacger rennonepenaus uepe3 NMNOCKY® CTeHEKYy, COCT8BAGH=-
HyD ¥3 7 cnoeB  (puc. I1,a) cnexyer npou3sopautTh no §opuyne

tf -~ t#
7R, +E R+ Ry
rze g - YAENBbHHHA TONAOBOK NOTOK, Rxan/uz-q;
ff - reMneparTypa BEyTpemHe# cpenmH, °C;
£, - temmepaTypa OKpyxavmeH cpean, 'C;
Kg,)- Tepuuueckoe CONPOTHBAEHHe TENAOOTAQUEe Ha_ BHYTpeHRelt

(BHemHo#) MOBEPXHOCTH NMAOCKO# CTEHKH, nz-q-OQ/Rnan;
SR~ MONHOE TEDMAYGCKOE CONPOTUBNEHUS, /L - cTOMHOM MiOCKOM

7" crenxnm, u°.u.%C/xKan.
2.2. TepuMHUECKHE CONMPOTUBACHUA NNOCKOM CTBERHK CAGXYyOT Ofpe-
AGAATH IO COOTHOMECHWAM:
g8) ang ([ - cnos

(2)

&
Ri=—2,— (3)
L fli
6) Ha BHyTpeHHeil (BHemHeR) NMOBEPXHOCTH
1 .
Reiw ~dfpy (4)
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rge O, - YORINMHE ( - CHOH, M}
A - X09PPEINOH? TENAONPOBOZHOCTR L-- CIOH, KKal/M«d,°C:
‘t§d - KOSPPHOHCHT TONAOOTASYH Ha BHyTpeHHEH (BHemRe# )

NOBEPXEOCTH, KKax/w +v.°C.

2.3. TomnepaTypH B NAOCKOM MEOrOCAOKEOK CTEHKE CEEeXyeT pa&c-
CYHTHBETH N0 POPMyASM:
8) Temmeparypy Ba BHyTpeHHOR NMOBEPXHOCTH OT'PAXAGHESA

Leb = L§ "Q/Qﬁ , (9)

G) remnepaTypy Ba I'pDaENneé K- H Et+I-cxofA
L=K
ég,,.,"lfﬁ' "'g//?ﬁ’ +£§f /?g/, (6)

B) TEOMHEDATYPY B K—-CA06 H&8 DSCCTORHHH X OT I'DAHMON C
k-1 croex

. Lu lats
t/ﬂéxé K/"'tk" a- T > ('7)
I') TeMuepaTypy Ha HADYXHOE NOBEDXHOCTH OI'paxAeHHA

Lew =turg R, (8)

MIE C NMOMOm®D I'padERa, OPRBEACHBHOIO B npuiaoxeHuu L

2.4. Pacuer TENEONSPEA8UE Yepe3 IHAMHAPWYECKYD /2 - CAOH-
EYDP CTOHKY (CM. puc. 1,0) caezyeT OPOM3BOAKTS N0 GOpMyne

g’,,__ttf_:__t_g______ , (9)

RE + L RHR.,
L=

r'Ae g’ -~ yAeZbBHE nWHeHHHE (HA eZMHMIY ZAXEHH NRAREAPHICCKOR
CreHER) TennoBOl NMOTOK, EREAA/Meu;
R"g( - IRHeHOEe TepMUUECKOS COMDOTHBACHNG TENJOOT3YEC  HA
BHYTpeHHe# (BHemHel) NMOBEPXHOCTH NHAKBADHYECKOR CTeH-
Kd, M:q°°C/RKSN;

1 7
Zk"{' NOAROE XMHelHOEe TEpDMHUBCKOE CONpDOTHBIASHKE  MHEOrociofi-
(=7~ goOR DMAMHADHUECKO# CTeHKE, M-4-°C/xEax.

-6—
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Puc, I. Pacwernen cxoss wnorocxofizoffi crerxu: e-naooxoli; O-muzus-
Apraecxolt

2.5, JuBeitane TepMEYECKHE CONDOTHBACHHA OMARHADEYECKOH# CreH-
KH CReZyeT ONpeAelsTh MO COOTHOMGHHAM:
8) AAS L[ - CAOs

/ _ __rf _ d "+ q
Ri=gmatnas— (10)

6) Ha BHyTpcHEeH (BHemHe#) MOBEepXHOCTH

r 1
RE () = W ’ (I1)

rpe (, - AMBMETp ([ CEZOf, M;
A; = EKO3(PEnHMEHT TENNONPOBOAHOCTH ¢ — CXOf, xxax/u- 9 °C;
ol gy~ AWEMETD BEyTpoHHe#t (BHewHo#t) DOBEDXHOCTH, M;

olft~ KOpPRUMEHT TENAOOTAAUN HA BHyTpeHnEe#t (BHemno#) 1DoO-
BepXHOCTH, Kran/Meu-°C.
2.6. TeMuepaTypy B MHOT'OCHOARON UMAMHZADRUOCKOH CTYeHKRS CHO~

Ay6T PACCUHTHBATE OO JOpMyAaN:
8) Ha BHYTPEeHHER NOBEDXHOCTH

tc.ﬁ =t5”g193 s
-7 -
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6) reMuepsTypy Ha8 rpaBdie K- ® Kt+I-cxo0s
1 /n? & pnf
beor =t6 g (RE*ER.) (13)

B) TEMNepaTypy H8 HAPYXHOR NOBEepPXHOCTH

bewt, + 'R (14

KA C MOMOWBD TI'pajura, NpuBeAEHHOro B npunoxenxx I,

9. TENIOBO} PACYET KOHCTPYXUEA C BHAOYEHKSMM

3.1. B nanHOM pa3jxene INpPHBELCGHH YK83aHWMA, KOTODHMN ClAGAYye?T
DYKOBOZACTBOBATECA NpM TONAOBOM pacuerTe OrpaxzeHEfi, KOHCTDYRIHA
ROTODHX MOXET NPEACTEBRATH COCOR OZAEY W3 WOCTH OCHOBHHX Dpacyet-
"HHX CcXeM (pHC. 2), paszien COASPEET METOXMKY ONpeZcleHHA TeMIeps-
*YP B TPEX XapSKTEPHHX COYGERAX H TENAOBOT'O NOTOKA 96pe8 KOHCT-
PYEIAD.

3.2. JneapHult TemnoBo¥ NMOTOK UYepEe3 KOHCTPYRIED C BKADYEHHEM

gs’”’ ’ RHB"/“?’“, CI8ZYyeT oOunpeAecHaTh N0 gopMyne

Qbn=nq (1)

rae g, -~ yZCABHEHH Tennopoff NOTOR Yepes IMIOCKYD CTEHKYy ©3 oC=-

HOBHOT'O MaTepHala KOHCTDYKIEH, KEaA/M°.4, C KO3 ¢ -
CHTOM TENJAONPOBOIHOCTE A + KKaa/M.3.°C, m roimmsoft &
M, I cxeM I, 2, 3 1 81 + 32 M qnA cxed 4, 5, 6:

n = NONDABOYHHM EO3POUIUCRT, YUHTWBAONMA BAKAHWE TeoMeT-
PRY ¥ TENAOHPOBOAHOCTM BKIKUEHMM HA  TEHAO38MATHHE
CBOHCTBE KOHCTDYKIHHA.
3.3. Pacuer KOHCTDYEDH# C BEKMDUEGHEAME CAeyeT NPOM3IBOZHTH B
0e3pa3aMepHHX TEeMIeparypaX, OnpeZelAfeMNX COOTHOBGHHEM

='t'"ibw
tcﬁ—tﬂ
(rae ¢ - TemmepsTypa B M0OoM TOUKE KOHCTPYKURE, Oc)

B K3MEHADEAXCA OT HYIR B HADPYXHOM BOBAYXE IO EIHANH HA BHYTpEn—
gHe#t (ropsuelt) nmomepxHOCTHE OTpaxIcHHA.

- B -

’ (16)
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Prc. 2. PacueTHH® CYeMH KOHCTPYKRUNR C BRKADYCHNAMN: I-8-0asomue
TOYKH B BHODPQHHHX AAA pacueTs ceveHasx I-{l

3.4. Temmeparypy Ha BHyTpeHHel NMOBEDXHOCTH KOHCTDYKOHE XO-

NyCK8eTCA BHYACAATS NO gopmyde (5), NpEHAMAA TENAOBOR MOTOK 9
X8K AAA NAOCKON CTEHKH TONMHHOR O ¥ ¢ KO3GJEOMEHTOM YOmAOmpPO-

- 9.



BOfHOCT® sl AaAA ¢xeM 8, 0, B, I' H K8K AXA ABYXCAOAHOA CTEHKH
¢ roxmmEaMN (, B O, X KOB)JMIMGHTAME TONAONPOBOAHOCTH ,A K
A, AXA CXeM X, © - COTAgCHO I. 2.3.

Pacye? KOHCTDYRIHM# CO CKBO3HHM BEJINYOHHEM

3.5. bespasMepHHe TEMIIepaTYpPH HA MOBEDXHOCTRE OUPAX/6HHA B
royrax I, 2, 3 (cM. pHC. 2 CxeMa 2 ) BHUHCIFNT N0 POpMynaM

8,=1-c+Q4%a,[C-B;, (1-C)] %, , (17)

83 = 7"0 ’ (18)

8;,=1-¢ +Q4az[c-BL3 (1-0}]):// , (1I9)
d,tf d.;c:f

£r . s . - _ ‘
T af=T’ az-BiL ’ 8'34—./1.1 ’ B‘"£’= a

- XLy€y Ly +tola€q X .
¢ ffid’f +%r’/£r+€gﬁg+ar:[/zz ’

oly = RO2QHHIMEBT TEeNnN0OCMEHa C MOBEDXHOCTH BEINYEHHESA,
Kra1/x° +5+9C;
o, - KO3(PNIMERT TemnooOMeHa C NOBEDXHOCTH OCHOBHOT'O Mare pHalls,

Kxax/w°.9.C;

A = x03($NIONeHT TENXOOPOBOXHOCTA OCHOBEOrO MarepHaia,
KXa1/M.9.°C;

A, ~ KOSPHPEINEHT TENAONPOBOAHOCTH BRADYGHEA, KKAA/M.u.°(:
ocranbANe OOO3HaYCHEA MOKASAHH H8 DHC. 2.

3.6, lonpasovnuil KO3QNUMEHT AAf ONpEASACHERA g bxa MO W.3.2
CAeAYeT BHUNCAATH MO JOpDMYXe

dg-f-

L doqfiie,) (Ml T 26 3p), (20)
- 10 -



e J,=C-08[C-&, (1-C)[%s

Jy=C-08C-8i,(1-C)/ L .

3.7. JHQUGHNA BEOIMUEH 2 . ,eee, 2 p CHGAyO? ofnpeze ASTs
no rpagexaM npanoxenuit (IJ-YI) B 3aBHCHEMOCTE OT SHaueHK#d  mapa-

MeTpOoB a B B

2 1 "Sf(a-"-ﬂf , B(‘,=BL1); Zz=57/d=ﬂa;5£=5¢ia/,
L, Sg{aw, ; B8:=8Bi ) ; Z,,=Sg{&’=é?g ; B =3£.a/,
2s=Ss(a=a,; B =5£,}; Y= 5 (a=a;; B =35.z/'

lpm 3RaYeHAN & 7 6 BeMYMHN S, M §, CHeAyeT paccym-
THBETE OO0 Mhonuvne

i (a,8)= 05leBil , ( _yp) 21)

3.8. [lo TronEKEE OrpsxA6HMA pacnpejelACeHEE TeMNepaTyp cAexyer?
CUHT3Th NHHERHHM.

PacyeT KOHCTDYEKOR# CO CKBO3HHM BENDYGHHEM, BHCTYNADRNM 33

NOBEPXHOCTH Or'DAXNEHHA, H KOHCYDYRIM# C BRIADYSHHEM H8 ero
BHemHEH MOBOPXHOCTH

3.9. Buumcnenue Ge3pasmepHux vemneparyp &, , &, , O B
royrax I, 2, 3 (cM. puc. 2, cxeMd 0, B), 8 TAKX® N041paBOYHOTO

ko3P HTLa AAA ONpeAeNneEdid WNOTOKA TONAS8 4y, (n. 3.2) cae-
AyeT Npo3BOAUTH nO0 fopMyxaM (I7-20), rae BMECTO 3HAUOHHA KLy

NOACTSBAADT 3HAYEHHE ol akb.
3.10. OxBuBaieHTHHN KO3(PPHOEEeHT TENAOOOMOHa o swb CHBAYET

BHYUCAATE NO QOpPMyne

daxﬁ =ﬂd3 y (22)

- II -
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rAe OONPaBOYHHE KOBQQUUUEBT & HAXOAAT IO KDPABHM OpAIOXEHNS YII
B 3GBECENOCTN OT BGAMUNH

24 dy £
h ._f_..._—, 5a=2§'i'f__

3.II. bespasuepHnHe TeMOeparypd B TOUKS8X 4 ¥ O CleJyeT BhH-
YACAATE N0 (POPMYNSM

g’f 9";5 S"I » (23)
35 - &2_&2- S5 ] (24)

rae 4, , 8, - cu. mymer 3.9.
Sy, 35 — BSANYREH, ONDEIGAFOMHE B 38BMCHMOCTH OT 3HIYGHEH
BesmuE N mB.no roaduxau mounoxenutt YI u IX.

Pacue® ROHCTDYKOEY C HOCKBO3HHM TENAONDOBOZHHM
BRADYSHHCNM

3.12. Temneparypy B ceueHsH Jl (cM. puc. 2, cxeMs r) caezyer
PACCUNTHBAYHh K3K AAf INOCKOR CTEHKM COr'acHO n. 2.3,

3.13. bespasauepHHe TeunepaTypW B TO4Yrax I1,2,6,7 cueayer BH-
UNCAATH DO fopMynam

yen

8,=¢6," (25)
8,=6,8", (26)
8= 8", (27)
g, =&,8,"" . (28)

3.14. Bemmumms £,°”) §,”" caeayer BuumcEsts mo Qopayzax
(I7-18), sauenuB BeZRURHY A , BEIRURHON A kh 0O COOTHOHEHHED

ds +
-/131-:5 21 4

N

- (29)

wig
3

- 12 =



3.I0. BenuuuBHH ge“’f, 37”” BHYUCAADT OO0 $OpPMyAaM

5 ves_ dy 8,%% 6, , (30)
6 d; + Jdy
g,"" ff_ﬁe,%“é_ . (31)
&+ da

3.16. NonpaBoyHHe KO3DPUIUHEHTH __81 » & 4 &, » &5 cae-
AyeT BHOUDATh M3 Ta0N. I npunoxeHusd X B 38BHCHUMOCTH OT 3HIYGHUH

BeIUYHUH

3.17. llonpaBoyHH# KOIPEHEUMEHT #H  ANA ONpEAeleHHsT  NOTeph
renna no n.3.2 crexyer BHUMCAATE IO dopuyre (20), DOACTABAAA BME-
cTO BeMMUHHEN A, BeIMUEHY A,k , ONpeAcleHHYD no dopmyne(29).

3.18. Pacnpenenexne reMmnepatryp B covueHusx I (II) mexzy Har-
DOBAEMOY! NOBEPXHOCTHED B TOYKAME 6(7), 8 TaKxe MexXAy TOUKaME 6~

(7—2), clejyeT CUHT8TH ARHCHOHM.

PacyeT KOHCTPYKRUME C HECKBO3HHM M3ONANMOHHEM

BKJIDYCHMCM

3.19. Bespa3sepHHe TeMnepaTypw B Touyrax I, 2, 3, 5, 7, 8(cu.
pDHC. 2, CXeMa Z), CIeAyeT BHYMCAATH MO HopMynau

b, =E‘! 81 e ’ (32)
A =&, 8, , (33)
8 _ 63 93 vyCii (84)
s .

B = & 6™, (35)

- [} -



cA
67 - E?’ 87 ’ ’ (36)

Q"'E Bym. (37)

3.20. BeauvumAN 8, "’-‘, tf-}'a,l"'["”'ﬂr g, clieAyer BHWUECAATH MO

popMysan (I7-I9), sawmenms BemiumEy 1, BeIEURHOR A kb 100 CO-
oraOoueHUD (29).

3.21. Beauuman &, yer 87""”, B, Y caexyer BHUMCIATH WO
dopMy 18M
‘JCﬂ d1 B4 +d:'.. 88
I v A &)
Qs
- fﬂa; + dé (39)

o 48 s (40)

3.22. lonpapousne xosppummesry &, &,. &, &, €,, &
caeAyeT NOZACHDPATH B3 T80A, 2 NPEAOXEHMA X B 38BECHMOCTH OT 3H&-

yoHud PeANYHH

_ ff _ €3 _ Jf’
m - ff ’ a - T.’ —(f. ’

ol, dg oLy I
Bt.z fl ’ 351 jl_; » A= %4

Ipm 3HBYEHHRX NMapaMeTpa /77 2> 2 TEMICDATyPH B CCUGHNMH I
CHSAYET DACCURTMBATH K8X AXA ZAByXcAo#HOR CTEHKN COrxacHo m. 2.3.

3.23. lonpasounni KOSpfuMHEHRT /. XA OHNpeAClCHESA 2 bxp
no o. 3.2 cxejayer BHUECAATH HO NyHKRYTY 3.17,

3.24. Pacmpenenense remneparyp B cevermax I (I, )  mexxy
Harpenaeuoid nosepxmocTsD R TOouxXamx 6 (7, 8), 8 Tarkxe uexzy TO4U-
xauN 6~1 (7-2, 8=3) caexye?r NPAEANATH XAnHEMHHM.

- 14 -



Pacyer pPeSDECTHX KOHC TDYKIHf}

3.20. Pacudt GespasMepHHX TeMIeparTyp £f,,5,,8; 8 8, 8,
B TOuRax I, 2, 3, 6, 7, 8 (cM. pmc. 2, cxema o) CHeZyer  BHOOA-
HATH COTX8CHO NYHKTAM 3.I0 - 3.24, B KOTODHX BMECTO 3HAYOHMA KO-
OPQENAEHTE L, MOACTSBAADT 3HAUOHH® KO3PPUNMEHTS o swl , BHOHpag-
Moe coriacHo myHkTry 3.10 ops yonoBmu 3aMemy ¢, pensummoft &, ,
8 A, BeAMUHHOR A .

3.26. be3apasuepsne remmepatypu &, , &, B TOUKEX 4, 5 cne-
AYeT BHUUCHAATH IO POpMyIaM

8;, = 52;'@'3—— SH ’ (4]:)
8, -—-—?é-g-ﬁ—-"-—- Ss (42)

rae U, , B, onpenensmwr mo n. 3.25, & BeauuMEN S, , S s  HaxozsT
n0 rpaguxam npuaoxcEr# YU ¥ JX B 38BHCHMOCTH OY 3HAYEHHU} BEANUKH
h a B(.

3.27. laa nepecyera 0e3pa3MEPHHX TEMNEPATYD B KOHCTDPYKIMAX
C BKIDUGHHMAMH, NOJNYY8EMHX OO M.OH. 3.3-3.26,8 OOHYHHE caesyer

NMPAMOHATD QODPMY Y
i=£H+8 (tcs'_tﬁ); (43)

rae § - cooTBeTcTByDWAas Ge3pa3MepEaf TeMIepaTypa.

4, PACYRT TEMIIEPATYP 5 JIBMEHTAX OYHIAMEHTOB
IHMOBHNX TPYS C NOL3EMHNM BBOINOM T'A30XO0OROB

4.1. lasuult MeTO] pacueTd PEKOMBHIZYEGTCA NPUMEHATH KAA On-
PeRGNCHAA TEMNEeDPAaTYPH B PE&3JAMYHNX MO TOAEKHE TOYKAX HUIKEAPHYEC-
KOA HMIK AOHHOU 4vacTH PyHASMEHTA HNPUHATOHM KOHCTPYKUMH B YCAOBHMX

CTSUHOHADHOI'0 TEMNEPaTYPHOTO pPEeXUMa.
4.2. B M TOAREHY M30AAUMK OeTOHa QyH/IaMEHTE CXepyeT MNOZ-

GHpaTh B 38BMCHMOCTH OT ZONYyCTHMOH TeMmeparTypu NpAMSHeHHA 06TOHS,
NCXOAA K3 YCHOBHH NPOYHOCTH ¥ SKOHOMUYHOCTN COODYXEHEA.
4.3. lng pacyeTa TEMNepaTypH B LUABRAADAYECKON CTOHRE H ZHRE-
me QYHZSMGRTS CHACGAYyeT NPECABAIPATENLHO ONPEACNAHTH TOMIEparypy  Ha

HapyxHO# NMOBEPXHOCTH CTEHEH ¢, , H ZAHANS tc?'H 0O NMPHBATLM
pasuMepaM GerorHO#f gacT, QyTEPOBKM M H3OAAUEK (puc. 3) no dopMy-

NaM:
- I5 -



Pac. 3. dparmeHT PyHzaMeHTa AHMOBOI TPyOK

8) Alfd DUAMHADRYECKOR CTEHKE (GYHAGMEHTS:

L *M‘AR;/ ’ @

ten =

raie £f = TEMNeparTypa KHMOBHX I'a30B B TPy0e H8 YpOBHE  (yHAS~
NMEHTA, °C
tH = TeMIEpaTyPs OKpYESOEEH DYHIGMEHT cpeis (DpMRHMAETCS
B COOTBETCTBEE C m. 4.6), °C;
Rop sop~ POKTUBHEH KOGGULECHT TENNONPOROAHOCTH TIPYHTS
(IpUHUMEETCH B COOTBETCTRBEM C H. 4.7), KKan/M-u QC;
( - BeNMYHHA, ONpEAEAAEMSA [0 COOTHOmEHMD & =T, /A,
{y= BapyxHHM AMaMeTp CTAHSHa QyHIAMEHTE, M;
he = BNCOTa NMOA3eNEOfl WaCTH CTaKaHa QyHASMEeHTa (pacCTof~
HRE O YypPOBHA NOBEPXHOCTH I'DYHTA AO YPOBHfI JYTEPOBKH
AERNS $yHigMeHTa ), M:
Y ~ BeXAR4yuRa, OnpeseNAeMaAH 1O I'PAQEKY NPUIOREHAR X1 B
S&BHCUMOCTH OT OTHOCHTEJIBHOR BHCOTH PACCM3TDPEBAEMOI'D
ceverus b= %o/h ;

- 16 -



Zo= BHCOTE8 DPACCMaTPHBAGMOr0 COUGHWA OT YPOBHA (yTepOBKN
, AHEES QyBEASMEHTa, M;
R - amnmefiEoe TEpMEUECEOS CONDOTHBAGHHS TONAOOTASIN  OF

Ira3a K CTeHKe (ONpexelfAeTCHd B COOTBETCTBHEN C m, 2.5),
M-9.°C/RRaxn;

h
_}: R;- CYMM8 AMHEUHHX TOPMHYECKHMX CONPOTHBIACHEHY /0 — croftroft
¢=1 CTOHEN {yHEAaMeHTa (OmpezeXxdeTcs B COOTBETCTBEN c
n. 2.5), u.u . °C/xkan;
0) AAA AHEMA (YHNAMOGHTA S

ﬂﬁg%}up iy
tyﬁ—-t" 'l"f,y . 5 (R3+L§ RL) (45)
N e (¥ p)
1+ T %g (RG*“{:}; Ri,)
rrze ‘C4 - pazWyCc BHyTpeHHe# HOBODXHOCTH (QYHAAMEHTS (¢yrepoB-
KE), M
Rg = TODMNYECKOE COMPOTHBACHNE TEMJIOOTA4YE OTf rasa K  (Qy-

TODOBKEe AHHNA (ONpeAeNAeTCA B COOTBETCTBHH C N. 2.2),
» +4.9C/kuan;

E R\~ cyuMa TepMHYECKEX CONDOTHMBICHAH# /77 - CHOHHOro AHH-

"1 ma (onpegengerCca B COOTBETCTBNE CIH.2.2), ua-q-OC/man.

4.4, Temnepa®ypy Ha rpasigne K H X+I cAaoceB UUIHBZDHYEC-
KOH CTEHEKN R IHERA (yHZaMOHT& ONpeAeAfANT IO HSBSCTHHM  TEMIepa-
TYpP8M HApYXHOR ¥ BRYTPOHHEHR MOBEDXHOCTH OO GODMyASM:

8) AAf OUARKADHYeCKON CTOHKN:
£ ! 4 {

tc.ff-ff =é5 "'(15 “&.H}m 4 (46)

K 1
rge .5 R
(=1

; ~ Cyuma NRHeENX TEpMEYECKMX CONpPOTVBAGHHNE K - CRO-

€8 NHAMHADHYECKOH} CTeHKM (ompezenaeTci B  COOT-
BETCTBHM C H. 2.D), u-q-OC/xRan;

d) ANA AHARMA:

_ 4 1, R 2
tﬁ-ﬂﬂ =14 (Ifé’ tf‘ﬂ/m (47)

K (=7
rze 2 R’1 - CyMMa8 TepDMHYSCKHMX COOpOTHBAEHHE K cuoes (ompe-

a ReNAeTCA B COOTBETCTBHM C H. 2.2), 13-1-00/3333.
4.,5. Pacnpejnenenne TeMIIepaTypH BO BCEX CAOAX CTCHKN NUNAHHE-

ADHYECKOHY UacTH (yHIaMeHTa ANA MHTEPB3Nd OTHOCHTEJbHOE  BHCOTH
paccMaTpuBaeMux cedenw# B npezenax 4 = 0,3-0,9 woxeT OWTH no-

Ay4eHO MO Gopuyne (46), CNpsBEARANBOH ANA 27> 0,2. MaRCUMBIBHEHA



TeMIepaTypa B CHOSX CYeHEM Oyzer np¥ / = 0,3. Temmeparypa B
CROfiIX XHNNAQ, NOAYWeHHAA HO QopMyle (47) Oyaer MaRCEMaXbHOK.

4.6. B dpopuyanax (44) m (45) ¢, cHeayeT NMpUEENMATE paBHOK
TpeAHEroZoBOff TeMImepaType HADYXHOI'O BO3AyXa IIDM pacYeTe® Ha MaK~
CEMAZBHO BOSMOXHRYD TOMINEDATYPY B dIeMeETaX fyHAaMoHT® K  paBHOK
cpezuelt Temneparype BOSAYXa 38 OTONHTeAbHHHE DOPHOZ HNPH  pPacUYeTe
TOMISDATYPRHX HANpAXcHER B OerOHEe (dYHAAMEHTS.

4¢.7. JppexruBEHR KO3PJuOMEHT ' TENNONPOBOZHOCTH I'pyara
A 2p o CASAYET ONPEACEATH N0 I'PafARaM NPAXOXSHEA XII B SgBHCE-
MOCTH OT YOMNGDATYDH <., N fgy N KOBHPNUEEHTOB remAo-
OPOBOAHOCTH CYXOr0O M BASXEOI'0O TpyH?8 NpH PAEKTHYSCCEOM BASXHOCTH.
KoopdEnmeHT TONXONPOBOAHOCTE BCEX BHZOB CYXOro T'pyHTA caenyer
NPNHEMATH NOCTOAHHMM A ,,. = 0,3 KEa®n/M-u-°C, Koshpunueny
TONXONDOBOAROCTN BASXHOI'O I'DyHTa CleAyeT OPHHHMATH N0 JAKTHYEC-
KNM ZOHHHM AXf DP3HOHOB CTYpOMTOALCTBA (yHAAMEHTOB. OpEHEHTHDOBOYHO
EONYCKaeTCH HNPRHEMATH TOKEEC 3HAUCHNA EKOOPPMNUEHTOB YENAONPOBOA-
HOCTH BASKEHX T'DYHTOB: ZAfl BCEeX BHAOB HECKOB niorHocTsn L =I500
- I700 kr/M° ¢ oGneMEoff BASXKHOCTED 8-10% A .pg,=I,0kFan/u.u.%C:

AXg IM'INE, CYTI'ARHKOB M cyneceit NEOTHOCTHD P = 1600-2100 Kr/n°
c ofvemmof BXaxHOCTED I8 - 25% A,08s =2,0 EKAX/M-u-OC, [Ipm
reameparype te y ¥ tg.y<100°C Rnp.ogp = A ap.brs

¢.8., NIpE pacwuSre TeMmepaTypsd B OMAREADEYECKOH# CTeHre QymAa-
BOETA, HaxOAsuWeRcs B 30HO I'DYHTOBHX BOZ, XAR ONpEAECNGHEA TepMH-
YOCKNX HAanpAXeHRR cleayer NpPeABSDHTEABHO HSRTH Z.. » HEK ARR

BESXHOI'O IPPYHT8 IPH OTCYTCTBHME I'DyYHTOBHX BOJZ B  COOTBETCTBUHM ¢
n, 4.3, Ecam npm aToM Z. 4 > IOOOG, *0 pacyer TeMnepaTypH B
CTeHREe, HEXOAAH6ACA B 30HG I'DYHTOBHX BOjZ, CAEAyeT BECTH OO {op-
wyxe (46) npE £., = 100°C. Ecaw €c x < I00°C, v0 pacusr rem-
nepaTypH B CTeHEe, Haxozdamelcs B 30He TPYHTOBHX BOJZ, CASAyeT Beo-
TE Ka8K AAd CIyJasd BASXHOI'O I'DYHTA NPM OTCYTCTBUX TDYHTOBHX  BOJ
HO $opuyxam (44), (46).

4.9, Temneparypy B ONAMHADNYOCKOM CTEHKEe N ZHENE (YEASMEHTA,
HEXOXAfMEI'0OCH B 30H6 I'DYHETOBHX BOZA, AAA noACOpa MATEPHMANOB MO AO—
AYCTEMOR TeMneparype HX NPEMEHCHES ClexyeT DACCYNTHBATH KAK AAd

CEy4us8s BAGXHOTO I'DYETA OPE OTCYTCTBEM TPYHTOBHX BOA MO (HOpMyHAaM
(44-47).

4,.10. Ecxx dynasMeHT BHCTyHS8ET EAA TOBEPXHOCTHD T'DYET8,HE00-
XOXMEMO AONOZENTSALEO BHRIOABHTH DACYET TeMIeparypd B yCAOBHAX
TOHRXO00OMeHS HapyRHO# IEARHAPHYECKOH NOBEDXHOCTH C BO3AYXOM COI-
Z8CHO 0. 2.4~2.5 X ZAa onpezeseHEd TeMISpPATYPEHX HANDAXCHRH B
GetoHe NpEHATH HamGolece HefiAaroNpHATHOE DPACIOpeZelcHK® TeMOepaTypH.
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1200

I500
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_I5 0,87 1,23 1,10 1,09 0,91 1,38 I,22 I,2I 0,94 I,53 1,33 1,32
6 1,09 1,07 1,07 1,00 1,15 %,1II I,I0 I,0I I,I9 I,14 1,13 I,03
7 1,06 1,19 1,12 1,06 1,10 1,30 1,23 I,14 I,I7 1,41 1,32 I,22
s 0,89 1,24 1,12 1,09 0,96 1,40 1,25 I,2I 1,02 I,56 1,38 1,33
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,19 1,00 1,10 0,76 1,29 1,16 1,19 0,72 1,39 1,22 I,28

eI 0,64 1,25 1,10 1,12 0,57 I,41 I

,2I 1,25 0,53 I,57 1,31 1,39

1,14 1,11 1,08

,06 1,

,1I 1,09 0,82 1,31 1,19 1,18 0,80 I,42 I,27 I,27
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,02 1,07 1,12 1,09 1,05 1,09 I,I5 I,I2 1,07
,09 0,87 1,32 1,22 1,i8 0,87 1,43 I,31 I,26

&7 0,64 1,27 1,13 1,12 0,62 I,45 1,«7 1,25 0,60 1,62 1,40 1,38

<o 1,05 1,08 1,06 I
s6 0,85 1,20 I,12 I
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MPWIOXEHUE XO

I'pagux zas ompezneneHR? 3QPEKTEBHOrO ROSPPENEESHTA
TEILIONPOBOMHOCTH BIAXHHX IDYHTOB
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[PJIOFEHME XTI

[lpgMepH TEONAOBOT'O pacyeTa OorpaxiyammuxX KOHCTDPYKNMA

OIprueyp I

HexozEwe 7aHEHe. /BycJAO#HAA NIOCKAA KOHCTDYKIHS OIDAXZCHHA
NevY¥: BHYTPeHEHZ caof ToJmuuOA O,4 M ¥3 X3POCTOAKOro CeTOHa  Ha
NOPTJAHALEMEHTE € .JNAMOTHHM SaNOJHATEJEM, HADYEHHE - 43  JEIKOIC

XapPOCTORKOIr0 KEepaM3HTOOeTOHA HA XUAKOM CTeKIe OGBeMHOX MacCO#
1200 xr/u°. leds yCTAHOBMGHA Ha OTKDHTOM BOBAYXe, CPEAHAS Teune-
paTypa Hambosee Xaproro uecana +24°C. TeunepaTypa ras0B B INeux

1000°C.
Tpedyercsa. Ompeze MTh TOJMAHY BHENHEIO H3OJAUMOHHOIO CJOA

MpH YCJAOBHY MAKCHMAJBHOE TeMNepaTypu nonepxsocTm 80°C.
Pemenwe. Mo Popuyre (m, I.2, tada. 1) HaxoamM  KOSDMUUUEHT

TEIAOOTAAYM Ha HAPYEEO# MOBEPXHOCTH

oL, = 8,440,06(80-24) = II,8 xras/u™ u.°C.

llonssysice Qopuyaamy (€) u (4) onpezedseM YAEIBEHE TelIOBOR
NOTOK 4YePe3 KOHECTPYKUMD

2 = oL, (tc_r ig)r. 11,8.(80-28) = 661 Kxaﬂ/uz-q-

Hs mada. 2y 0. 1.3 HaxOzuu KOSDCUMIMEHT TENNOOTZAYK HA BHYT-
perses nosepxHocTH g = 95 kkau/u".4.°C w no dopuym (5) ompe-
ZeJgeM TeMIepaTypy Ha BEYTDEHHEH NOBELXHOCTH OIDaXieHHS

b = Tooo - S8 = 997°%.

Jampuedrmpr pacuéT NPOM3BOAMM no rpabuxy npuioxewms 1.  Iipu
nepenane TeMnepaTypH Ha HaADYRHORK ¥ BK,TDEHHeX NOBEPXHOCTHX  OI-
paxierEa A t >~ 993-80 = 9I3°C YAE IHLEQOY TENAOBOM MOTOKe
g = 661 xxax/u -4 oOmpelelseM TpeOyeMOe TePMUYECKOE COMPOTHBJIE -
HHe KOHCTDYKUMHM, OHO paBHO 1,38. Ilpm cpesue# TemnepaType KOHCT-
pyxmen (n, I.5) 512°C no NpRAOCECHAD 1 naxoauum xosddmuderTH Tenm-

JOMPOBOLHOCTH ¢
Xas1 Oe TOHA HA NOPTJAAHIIEMEHTE C HaMOTHHM  SaNQJHUTE JeM

A, =0,88 Kxad/u -c- C;
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NIl GEeTOBa Ha EVMAKOM CTEKJIE C KepPaM3HTOBHM a0 IHATC ICM
A,= 0,50 xrax/u-a- °C.

flo rpadmKy mpd 5; = 0,4 M B A, = 0,88 rman/n.q."c
onpeaensdeM  TepMHYECKOe  CONDOTHBICHHE BHYTPEHEE IO caAOA

0,45 M u-°C/KRal, TOr'Za TEPDMEUECKOE CONPOTEBICHHE HaDYRHOT'O
cXoA nOXXHO OuTr I,38-0,45 = 0,93 . 4. C/xkrax. [0 rpadmxy =ma-

xomuM mpE A, = 0,50 xrax/uM.9.°C TpeGyeMyp TOMNHEY, OHa  DaBHA
0,47 u. Omnpenessged o g = 661 RK&JI/HZ-'-I B A =0,45 ||2-q 9C/krax
mepenaj TeMOEpaTyp BO BHYTPeHHEM cloe 297°C, TOorZa TeMIepaTypa
Ha I'paHEne cloeB 993-297 = 696°C, a cpezEme TeMIEDATYDH CIOEB:

BHYTPEHHEIO 2?.2569_.@ = 84500,
HAPYXHOI'O 69§+80 = 3889C.

Aisl HaRACHHHX TeMuepatyp yrouyHdeM Koa)dHMUMEeHTH TenAOmpoOBOX.
Boctw A, = 1,07, A, = 0,46 xrax/u-1.9C.

Haxonmu HOBOE SHauYeHHe K&, npgr 6y =0,4u X
A, = 1,07 Km/u-q-oc - 0,37 IE-‘I-OC/KR&I, orcrpaa rpedyeMoe
compoTnBiekre K, HoxxHO Ourp I,38-0,37 = I,0I lz-q-c’C/nm. Ipx
A, = 0,46 Kxan/u.1-°C rommua mapyxmoro camos O,4I M. Sateu zAas

-f = 661 Rna.n/uzﬂl-oc ¥ £ = 0,37 uz-q-°C/m.u HaXOZ¥M TIepelnazn
eMnepaTyp BO BHyTpeHHeM cixoe 245°, Torza TeMmepaTypa Ha I'DaEEIE

caoeB paBHa 748°C, a cpelHME TEMIEDATYPH CJIO0EB:

BHYTDPEeHHETO 22*72—48 = 870°C =

Ha#ZeHHHE NDH STHX TeMneparypax KOSPPHIMEHTH 'TeniompoBoX-
HOCTH OTJMYaADTCA OT OPERATHX B NpeAHAYmEM mare Meree ueM Ha I0%,
noaroMy (n. I.5) pacueT Ha 2TOM 3aKaHuMBaeM. TOJNEHA CJIOL .

KePaM3HTOO0ETOHE NOJydHHAAchr paBEO# 0,41 M,

Ilprxep 2.

Ucxozrwe ZadRHe. Kpyraw# rasompoBOZ ¢ BHYTPEEHHEM JHKaMe TPOM
0,8 ®# axwuOoit 10O M pacnoNOXeH Ha OTKDHTOM BO3AyXe, AONYCTHMHE NO-
TePH TEIXa rasOmpoeozoM 500000 Kkan/d4, TeMuepaTypa IasoB +70090,
cpenHss rofoBad Temmeparypa +I0°C, cpenEss cKOpocTh Berpa 3 M/C.
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Tpedyerca. OmpezeXaTr TOMMMEY JyTepOBKH I'a3onpoBOZA H3 Xa-
POCTORKOI'O KEeDAMSHTOOeTOHa 00meMBO# Maccoi 1200 KI‘/I(B,

Pemenwe . Pacuer BHUOXHgeM ¢ nowompp rpadmka npEnozenmEs [l.

Y1e JrHEHHA NOTOK Ha eAVHHLY ANHBH r'as0IpoBOAA
S00000,/I00=5000 Krax/M-4.

lag At = T00-I0 = 690°C = g' = 5000 Kxax/u-4 [0 JeBO#
yacTHE Ipafuxa HaxXOIMM TpelyeumOe CONpOTHBIECHHE, OHO paBHO
0.I38 u-u-°C/xrax; mo mpmioxenup I mpm cpezme#t Teumevatype 355°C
H&XOZEM KO>PJHIMEHT TemnompoBozHocTH 0,45 xxan/w.w.°C ¥ mo mpasoft
yacTr rpatuxa mpg A = 0,138 npenedperasg BHEMHEM M BHYTDEHHHM
CONPOTEBJCHEAME ONpeselsseM OTHOUEHWE BHEOMHETO M BHYTDPEHHEIO
nEaMerpos Qyreposkm I,47, orryaa 2, = I1,47.0,8 = 1,18 u. llo
fopmyse (cm. m. I.2 rada, I) ® no Tada., 2 HaXOZEM  KOSDPHUMEHTH
reni00TIaYR Ha BHemHei# W BHYTDeHEeR MOBepXHOCTAX ol, = 3+I0 V3=
= 20,5 man/uz.q."c B g =40 RRaJI/\[z-tI-OC, a no rpa-
MKy BaxXOIHM BHeNHEe M BHyTDEHHEE CONPOTHUBIEHUA  TEIIOOTIAYE
0,0I4 x 0,01 u-q-°C/KKa.u.

Joxrayacy JeBO# YacTep Ipafuka HafzeM ucpelldl TeMneparyp
MEXZY TeMmepaTypoit HaApPYXHOX  NOBEPXHOCTH H BO3JyXa 1419)"
)9,: = 0,014 n-tI-OC/RRa.n K 2' = 5000 xKkaJ/M<4, OH paBeH 70°C,
a Taxxe mepenan TeMuepaTyp Mexly TeMIepaTypoi rasoB E BEYTPeHHel
NOBEPXHOCTHD ¥ Ré = 0,01 u.v. °C/nm " ;’ = 5000 xxaxr/u.4 -
50°C. CrezoBaTeIpHO TeMIepaTypa HAPYXHOR moBepxHOCTH 80°C, Teu-
nepaTypa BEyTDEHHeR NOBePXHOCTE 650°C M CpeZHAs Teuneparypa by-

TePOBKN: 6—5(23-“—89- = 365°C. Ko3pdHilMeHT Te nXONPOBOAHOCTY HPH DTOM
paBeH 0,45 kxaa/x.1.°C. Tpesyeumoe TeDMEUECKOE CONDOTHBICEHE 0~
TepOBKH paBHEO 0O,I38-0,024 = 0,II4 u-tr-OC/KRaJI, TOr'Jla 10 IpaPuKy
noayvaen 4, /d¢ = 1,37, orkyra 4, = 0,8.1,37 = I,I0 u, a

roJmueea GyrepoBrm O,I5 u.

Ipruep 3.

HoxonEne ZaHHHE, OrpaxzeHHe IEYX K3 EapOCTORKOT'O KepaM3apTO-
deToEa ¢ OCBeMHOR Maccoi 1500 IE[‘/MBOO,nepIuT CKBOSHHE  TeIMIONpO-
BOZAHHE BKADYCHNS HS XapOCTORKOI'O 0€eTOHA Ha NOPTIAHIAUEMEHTE C ma-

MOTHHM 3aNOXEETEIeM., TeMnepaTypa CpezH BHYTpE meur 430°C, rTeume-
patypa okpyzapmeR cpems 20°C, kosdPmuMEHT TeNIOOTAAYM C HAPYXHO#
nosepxgocTe oly = I0 Krax/u°.y .0C. Teomerpuueckme pasueps  (CM.
puc. 2, cxeua a): d =0,4u; €, =0,I6u; & =1u
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TpedyeTcs. OnpeZcJmuTp MaKCHMAJBLEYD TEMNepaTypy apMaTyPH
t, ., HaxOLSmEACH HA PACCTOSHMH d = 0,3 M OT EarpeTo#  ImO-
BEDXHOCTH ¥ BJMAHWE TENJONPOBOZHHX BKIDYECHWHA H& H3MEHCHNE INOTOKA

Tela 4Yepes OrpaxieHye.
Pemenme. B cooTBeTcTBUU ¢ II. 3.4 OmpellelsAeM TeMnepaTypy Ha

garpero nmomepxuaoctTr., [lo n, 1.5 Haxommu CcpeiHpp TeMnepaTypy KOH-
CTPYKIAH

£, =L TH 40420 _ 55500

% 2 )
lo mpuaozxenyn I BHOHPaeM 3HAYEHUA KOSDOUUHEHTOB  TEIIONPO-
BOZKOCTH AJIA XapoCTOHKOro OeTOHa C KepPau3UTOBHM 3anoOJHEATE XeM

A = 0,47 kran/u-u-°C ¥ Zng EapocTORKOrO GETOHA C LAMOTHHM S&-
noxruteneM A, = 0,7I kkan/u.u.°C. YumTuBag sHaueHus  ROSDOH-
HACHTOB TENMAOOTAAYM HA  BHYTpeHHef H  BHemEed!  NDOBEPXHOCTAX
A4 = 16 rxaa/u-9.-°C (cu. rada. 2) w oy = I0 Kran/u-u-°C mHa-
XO/HMM TEPMHUYECKOE CONPOTHBICHME NJNOCKORX cTeHxwm I,QI H?-HJOC/kRaJ,

TEIIOBOR MOTOK 404 EKam/M°.u X TeMIepaTypy Ha BHYTDPeHHE# NoBepX-
HOCTH

ted = 430- S3z = 405°C.

llo n. 3.5 onpezessieM 3HaYEHMS TapaMeTPOB:

I .
Q=g =04 ; L= 5o =25;
1004 _ ... p _ 10-0,4
Bl..f'-' U""‘TI‘- — 516, B{' = 0’ 7 = 8’5'

o rpafwxaM mpuIoXeEM# LV-JI (. 3,7) HaXOXMM:

e ——

Z,"-" Sf (a=014; 5L=516)=0:78; £z=(sj=2:5; BL=815)=0:*I7;
Zy=S, (0 =0,4; Bi=5,6)=0,52; ¥,=(S,=2,5; Bi=8,5)=0,I1;
¥ =95 (0=0,4; Bi=5,6)=0; E=(%=2,0; Bi=8,5}=0,08.

BuunciaeM auayeHHe BedWYHHEE C 1O . 3.5:

10-0,16+0,78+I0.1.0,17 = 0,868

G =
0’16- I oﬁl d ZB I'.I I 0-'_2_"-"' ¢ Ii

¥

Ho Poouyrau (I7-I9) maxozuMm CespasMEpPHHE TeMIepaTYPH B TO4-
Kax 1.2, 3:
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8 = 1-0,868+0,4-0,4 [0,868-5,6+(1-0,868)f -0,52 = 0,I43;

62= I-0,868 = 0,132
9, = 1-0,868+0,4-2,5 [0,868-8,5+(1-0,868)] -0,II = 0,104.
Mo Popuyze (43) HaAXOIMM HCTHMHEHE TEMmEepaTypH B TOUKaAX I,2,3:

t«r-‘ 750; éz= 710, ﬂ3= 600_

lpruuMas sa CPEJEDD TEMIEPATYDY I0B6DXHOCTE  BKJDYCHHSA

N 2 - >
& 33 CPpeIBDD TeMIeLaTypy NOBEDXHOCTE OCHOBHOI'O MATCpHaJa

b
(7 Lirte | L _ 450,

OCH
£ = __ﬁs_ét_éi - 16280 - 5%,

97
HAXOZKM CPEZEKE TEMmepaTypPH N0 BEIDYEHAD T .o E N0 OCHOBHOMY
narepraxy ¢ :;”

[lo mpuxoxerup I yTOYHHM 9SHAYEHEA KOIPPHIMEHTOB TENMJIONPOBOZ-
goctE: A = 0,48 Kxan/u-9.°C, Ay =0,72 RKkax/M-1+°C.

Tax Kax yTOUHEHHHE KOS(IHIMEHTH TENJONPOBOIZHOCTH OTJMYADTCSH
OT NEepBOHAYAJPHHX MeHee 4ueM Ha I0%, pacueT TeMnepaTyp Ha 5TOM 3a-

KagyuBacu,
B cooTBeTCcTBEH C N. 3.8 BaxOIuM MaKCHMAJLHYD TEMIIE PATYDY

apMaTyDPH -
- - 405— . = 0
t, = 405 == +0.3 = 162°C.
o n. 3.6 BHYHCJISIEM 3HAUEHHUS BeJUUYUH .7, , .'fz .

% = 0,868,
% = 0,858-0,8-[0,868-8,5 (I-0,868)] -0,08 = 0,884

" non-pgngnuﬁ KoopdEumMenT f AxA onpezedeHuS 7 ben

10+ gl

=t (0,71+0,16°0,86840,47-1-0,804) = I,06.
1 70-0,47(0, 16+D) ( * )
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[prxOZ¥M K BHBOZLY, 4YTO HaJlWuWe BKIDYCHHA yBEJMINBAET TOTOK
Tenne depes KOHCTPykimop B 1,06 pasa no CPaBHEHHD CO CTEHKOR des

BRIADUECHUH.

Ipuuep 4.

VCXOZHERE JaHHHE . [JaHelh peOpECTOH KOHCTPYKUMAM H3 XapOCTOHKOIC
GeTOHa Ha NOPTJILAINEMEHTE C IAMOTHHM 3allOJHUTEJEM. TemroBas H30-
IAUAS NaHe M BHIOJHEHa W3 JeTKOI'0 XapOocTORKOro CeToHa  OOBEMHOR
uaccot I50C m:‘/u3 Ha HNODPTIAHAUEMEHTE C KEPaM3NTOBHM 3&II0JHATEJE M.

TeunepaTypa BHYTDH arperarta 90000, TEUMNEePATYPA OKpyXapmerc BOS-
nyxa.QOOC. Kospdrimenr TenxooThRavYn ¢ Hapyxsolt [IOBEDXHOCTH

cé,, = I0 Kxax/u=- 9 2C. leoMeTpmuecKue pasMepH (CM. pMc. 2, CXe-
Ma € )

£, = 0,375u; €, = 0,15 u; df =0,15u; & = 0,15 x;
d;,= 0,I5 u.

TpedyeTca. OmpenesmTsr pacnpelelcHHe TEMNEPaTyPH B CEYEHHAX
I, T I (puc. 2, cxeMa 6) ¥ yAeJbEHR NMOTOK TENI2 Uepes  NaHeds.
Pemerpe . CoryacHO n. 2.4 onpezelaeM TeMIlepaTypy Ha HarpeToi
ITOBEPXHOCTH, 1o n. 1.5 HaAXOMM CPEIHDD TEMNEepaTyYPyY  KOHCTDYKHAH.

BudupaeM 1o npuJaoxeHwy I 3spaveHnsg KosPPmMIMEHTOB  TeNJIOMpPO-
BOZHOCTH IJ XapOCTORKOIO C€éTOHAa ¢  [MaMOTHHM SAaIlOCJHKTEJEM

A = 0,85 kkan/u-4.°C, a ZJa XapOCTORKOr0 GETOHA C KEPaMSHTO-
BHM sanosureseM A, = 0,6l kxat/u-4-%C. YymTHBas. UTO COriac-
HO Tadx, 2 A€ = 70 kkan/¥-3-°C. D0  gopuyne (2) BHUHECATEM
yACXBHHA TENJIOBOA NMOTOK ZAJT ZABYCHOMHOA CTeHKH

f = 900-40 = Im K-Ra-lf/"z. q,
1 .0,05.015, 1
70 0,85 0,6l 10

lo n. 2.3 onpezeases TEMIEpPaTYPy B TOYKax 1 m 6 M Ha HaIrpe-

TOf TMOBEPXHOCTH cedenusa L

f, = Y0+I600 _]I:U' = 20000 ’

- 900-I600 - (L 4+ 0,I5y _
t6= 900-1600 (5t W)-sn"c,

{,4= S00-I600 ws— = 877°C.
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YrouHgeM cpejHMEe TeMNEePATYPH MO OCHOBHOMY MaTepmaJy KOHCT-
PYKOEK ¥ TEUROBOR HSOJANAH

1

e, T 2
é us = 571"‘200 — 38500 .
P 2
YrounsgeM  3HAUCHHA KO3QPULMECHTOR Te IIOMPOBOIHOCTH

A = 1.0 grax/u-3-°C, 2 A, = 0,56 xxax/u-u-°C.

Tak Kak 3HaueHus RKo>POHIMEeBTOB TenJONPOBOZHOCTH OTJHYANTCA
OT NepBOHAYANHHO NPWHATHX doxee 4deM Ha I0%, To corsacHo m. I.5
nepeCcYNTHRAEM YACILHHE TEeNJAOBOR NOTOK X TEMNEDATYDY

- 900-40 = I6I0 mm.n/uz-ti,
g T 0.15 . 0,55, 1

_-l-—-.—-!-———-

70 I OI 0,56 I0

L, = 40+16I0 - —Ié- = 201°C,

s = 900-IeI0 (L. 0,10 y _ 43,49,
70 I,0L

L = 900-I1600 -g— = 877°C.

CHOBa YTOYHSEM CPEZHHE TeMIepaTYPH II0 OCHOBHOMY MaTepdaly
KOHCTDYKIMK ¥ TEHJIOBOR M3QAAIME

ot BTT+634
b, == = 15%,
‘P 2

¥ sHadeHHS KoabPmmmeHnToB TenJqonpoBoarocTy A = I,0I m.u/n-q-oc H
A,= 0,58 Krar/u.4.%C. Tak KAk OT.MuME OT OpERHAYWETO WAl'a MEHE-
me yeM Ha I0%, TO NDMHMMAaeM 9T 3 Ha v e H U A.

BuuscJisex sHaueHHEe BeJIHUYNHH (n. 3.22).

0,375
= (_)JTS-— 2.5,

Tak xax /M 7> 2, pacmnpeleteHue TeMmnepaTyp mo cedesun I co-
OTBETCTBYCT EHARJECHHOMY KaK AJA AByCHO#HO#l creHKH.

Coraaceo . 3.25 (3.I0) BHYHCHAEM BEINYUHH

+Q,I5 10-0,15
=_'-1_'=2, — ,7'
: B ror = O
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lo xpussM npunoxesus  JI Hax0ZMM NONPABOYHHH Ko>PPHUHEHT
JB = 1,03 ¥ BHuUHCJAseM BKBHBAJCHTHHE €My Ko3pPmmmeHT TemrooCuera
ol,f= 1,03-10 = 10,3 mca.n/uz-q ¢,

o dopuyre (29) BuuUWcAAeM SKBABAJCHTHHA KOSDIHIMEHT TeIAO-
ITPOBOIHOCTH

Aode O-L—-—-J—g + 0 ]I:‘;- - 0,72 xrax/M-u-°C,
0 0
oI " 0.56
VumryBag, 90 ¢ =d, + §p = 0,3 M, BHUACAAEM  DAPAMETDH
(m. 3.5):

af= 9_?..2.7_?.:1'25, aZ=OI5=0’5,

0,3 0,
= 10.0,3 _ 10,3-0,3
By o= = AT 5 B= —for = 3.08.

Us rpafukoB mpuioxeHuir LJY-YI onpeleseM BeJWUUHH:

Y= 5(a =1,25; B=4,17) = 0,480; £,=¢, (@=0,5 ;B=3,08)=0,875;
Y.=8,(a=1,25; B:=4,I7)=0,30; £L,=5,(a=0,5; B.=3,08)=0,610;
$s=5,(a=1,25; B8.=4,I7)=0,060; £ _=S5,@=0,5; 8.=3,08)=0.
CornacHo n. 3.2 BHUUCJIAEM BEJUUUHYC

10-0,375.0,480 + I0,3-0,15.0,875 = 0.777

C =

0,‘375-(10%—!—%2—)-0,480+0,I5-(IO,3 + %:%5-0,875

M HaXOZMM BEJHIMHH Gf " 8:&'
8, = 1-0,777= 0,223,

yco
8, = I-0,777+0,4-[0,777-3,08- (10, 777)] -0,610 = 0,249,

CoraacuHo n. 3.21 BHUKCIgeM 9;’“", Bam

Jes
g, = 0.12:0,22340,I5 _ § 410

0.1540,1I5
ycs .
38  0,15.0,249+0,1I5 _ 0.625.
0,I5+0,I5
o n. 3,22 gaxomu:
m-;,wczis’ []$=9...2-.:1:2-.-_.“]:IL P-"-‘--Q-!-:-[—S--'-TI;
0,I5 0,15 0,15
- 10,3.0,I5 100,15 I.0I
— —— s = = = =
8"{'_4“_1_1,01 1,55,B;, ~o .58 = 2,54, K 55~ 173
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A3 Tacx. 2 OPHJIOEEHHA X HAXOZWUM HOMPABOYHHE Ko 3hPRIME BT 1
£,= 1,03; & =1,00; &5=1,07; & = 1,04 R Bnc-
IsseM CGespasMepHue TeMnepaTypd (m. 3.I9):

f,= 1,03-0,223 = 0,230;
B, = 1,07-0,249 = 0,267;
gy = 1,09-0,6I2 = 0,6675
g, = 1,040,625 = 0,650.

o n. 3.26, ECHNOML3YS UpUIOReHMA YU ¥ IX, BuHuUcCJIdAeM Ce3pas-
MEDHHE TEeMIepaTypH B TOYKax 4, 5:

5/{= 01230 + 0!267 ) 0,267 — 0’066,

2
85""' 0,20 ; OE—26"Z . 0,2 = 0,050 .
Do dopuyae (43) BHUKHCJAACH HMCTHHHHE TEMIEPATYPH B KOHCTPYK-
1541, §
t,= 40+0,230-837 = 232°C,
t, = 40+0,267.837 = 263°C,
£+ = %4040,667.837 = 597°C,
tg = 40+0,650-837 = 584°C,

t, = 40+0,066.837 = 95°C,
e = 40+0,050.837 = 82°¢.

BHumCAseM BeJWUHHH J,- ¥ J, (O. 3.6):

J, = 0,777-0,8[0,777-4,17(1-0,777)] -0,060 = 0,783
R J, = 0,777

¥ HaAXOIMM #],
10,3 + 1.0l
0,3
= 3T oI 550 By (©. 720,375 0,783+ ,01-0,15 0, 777)=0,84.

lo n.3,2 BuHUNCHACM YACJBbHHR TENJOBOJ NOTOK Yepes IJIOCKYD

CTEHKY TOJEMHOR 0,35 M ¢ KOSj(MUMEHTOM  TENJONPOBOAHOCTH
A = I.0I rxan/u-4-°C (n. 2,I):
i = . 200=80 _ _ _ 2000 kxan/ul-y.
1,03, 1
70  I,01 IO

Mo dopuyne (I5) BuumcAsieM yAeJbHHE TENJOBO# NOTOK yepes peos-

PHCTYD KOHCTDYKUAD

9g. = 0,84:2090 = 1760 KKaJ/uc .4,
Ay
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Opeguep OS.
BcxoZEwe ZaEEHe. TeumepaTypa AHMOBHX rasOB B cTakane dyH-
7aMEHTa TPYOH Tf = 65000, MaTeDHaX ¥ pasMepd SeMergToB  QyE-

nauenra (cM. pEc. 3): ,

CTeHEKa: DaMOTHasI QyTepOBKA d: = 0,23 u,
AMATOMATOBASA HSOJSAIMA d, = 0,235 u,
MEHEepaaOBaTHAR KSOJIANRSA d, = 0,15 u,

CTerKa: HS XapoynopHoro OeTOHa C HNaMCTHHM ,
3aN0JHATE IeM dy = 0,985 u,
HaDYXHEHE DpajAyC CTAKaHa 2y= 3,7 Hu,
BHYTDEHHE palnyc PyTrepOBXH te=2,I5 N,
BHCOTA INJIMHADHYECKOHA CTEHKH he = 4,2 M,

THunme maxoTHas fyTrepoBKa o; = 0,14 mu,
KRATOMRATOBASA H3OJAAIMSA chp = 0,35 «xu,
§eTORHAA NIHTA dy= 1,2 n.

CpezRerozoBsas TeMnepaTypa Bosayxa tn = 0°C;

BEA I'pyHT& ~ NECOK BJAXHHR,

Tpedyerca. HakTH pacnopezeleHHEe MAKCHMANPHHX TeMuepaTyp B
sJeMEHTaX URIMHADHUYECKOR CTeHKH ¥ AHEmA QyHAaMeRTa nad chydasd,
KOrha I'PYETOBAs BOAA HAXOZHTCHA SHAYHTEJILEO HEEe NOZOmBH OQyHIS-
MEHTAa,

a) PacueTr TeMneparyp B IRIAXEADHUYECKOR CTEEHKE
bynnamenTa

lpeaBapHTEALHO 33A8EMCA TEMNepaTYDAMH Ha I'PAHRNAX CAOEB X
NPEENMacM [0 IPEJOXEHED I  KO3(PUMUMEHTH  TenJONpuBUAHOCTH
(RraX/M -4 OC) mo cpenEe® TemmepaType AXS KAXAGIO CXOA:

A,= 0,98, A, = 0,24,
Az = 0,131, Ay = 0,81.

Onpenedsed TepudAIECKNEe CONPOTHBJIAE BESR (H'H-OC/RKHH) AXxq

Kaxzore caosg no dopuyxe (10):

E" = _....._..}__.___. . .2_1:3@ = 0,0I69;
' 6,28.0,98 En 2 15 ‘
I 2,615
QI e . -—L—— —— 0'%%'
2 6,28.0,24 Cn 2 38 '

l 1

. ‘€n '2""1'6':5" = 0:0705;

Ky = 6,280,131 2 6I5
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' I 3,75
e ——— . _-.'-_..- = 5 »
Q}‘ 6128'0181 & 2,765 OIO 96'
£ . 3 4
L;E{F 0,0799 ,;; EL= OIISOLI'; ‘:g 2{}'—'- 0,21.

ByuNCAfAS TepPMNYECKOE CONDOTHBACHWE TEMJA00T/aYe OT rasa K
crerre (mo dopuyre II) zma off = 40 xaa.n/nz-q-oc (no radxa. 2)

Q'B = m = 0,00I H"I-OC/HHEJI f napaueTy
= i—'—zﬁ = 0,893, Onperexnsas mo NPUIOXESBHY X__f IpH 5 = 0,3 3HaA-

JeHNe BexWUYMEH Y = 9,8, a mo npunoxenmp X1 2PPeKTHBEHR KO3d-
PNINEeHT TenXONPOBOZHOCTE I'DYHTA mpH A z0.¢c =0,3 EKxan/u.4.°C
¥ Agpbsr =1,0 xran/u.u.°C, ¥  N[PAHMET  ODHEHTHPOBOYHO
tew = 350°C, noayuEM A ze.3® = 0,38 rran/u.u.’C, a sareu
HaXOZKM TeMIECDATYDY B& BaPYXHOZ NMOBEPXHOCTH CTEeBKE (no dopuyxe
44) .

bope ———— 80 - 382%.

1+0,38+0,893-9,8 (0,001 + 0,2I)

OnpeznecasseM TeMNeparTypy (°C) ma rpanunax czoer (o dopuyae

46):

- - 2001 g .
€. = 650 - (650-382) Wil

0,0I79 _ oo,
ty, = 650-(650-382) - b':‘gTI' = 627;

£, = 650-(650-382) - QrOPP> = 547;

¢y
(P 650~(650-382)- L2LE _ 45

X CPeZHDD TEeMINePATYPY CXOEB °c):
£ 649+627 _ 638

- T2
{’z_cp _ 62‘?;547 - 587,
£3-°P= 547;#58 - 502
ﬁ;,_c,o“ 4524—382 - 420,
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ian K8E NDHEATHE KO2QPHUNMEETH TENIONPOBOZHOCTA C XZOCTATOW=
HO# TOYHOCTED COOTBETCTBYDT NMOAyYEHHHM TOMIOEDS8TYpPaM, HNEpPecYé? He
rpedyercsa.

G6) Pacuer TeMmeparyD B AHENE QyHAAMOHTA

[IpunuMaen RO3QPRIHCHTH rennonpOBonHocra(nzal/I-q-°C) XA KQX-
paoro caos aEmEa A, = 0,96, Rz = 0,22 | .;ig = 0,84.

OnpezenseM TEPMAYECRME COMNPOTHBASHHA CAOEB (lz-q-oq/xtax)
no gopuyne (3):

Pf = %:%% = 0,146, sz '8:%2 = 1,590, Ry =é:‘§z = 1,430,
2 3
5 Ri= 1,736, 2 Ri= 3,166.
(= )

BEMHCHAA TODMHYECKOE CONDOTHBIGEE® OT P&38 E ZHEEY OO Hop—
Myne (4)

0
Rg = Z%—: 0,025 nz-q- C/Krax

M Halza mo npuaosxeEMD XU 8PPeRTHBHHE RKOZPOENMOHT  TONAORPOBOA=
HOCTH I'PDyHTa Rig T = 380°C; ./Lgp.gqp = 0,38 nan/l-qac-oc,
onpeaenseM

600
40,38

o
1 3. 14+2, (0,025+3,166)

BHYHCIAGM TEMHepaTypy (°C) ma IpaHUIEX CROEB MmO gopuyxe (47)

éf y= = 8729¢.

- 0,025 _
fj, = 650-(650-379)5' 6% = &8,

0,171 _
= 650-(650~-379)2uLlL = 635
’fcﬁz ( 8, I91 ’

{, - 1,761 _
95 =650-(650-879)2+222 = 500,

4 HaXOAMM CpeZEDD TEMUeparypy (°C) cmoss:

tﬂcP: 648+635 = 64:[,
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L. 9

t.g.gP: '5"00;"'—_3'8'& = 441.

TaKk HaK HNPHHATHE KOSPPHIMEHATH TONAONDPOBOAHOCTH CAOEB AHMMS
C AONYCTHMHM NDROANXSHHEM COOTBETCTBYDT NOAYYCHHHM TEMIISDaTypaM,
nepecyér He TpelyercH.
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