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cHr4MKa 3a peuaBaHe Ha feoJloro'
xl4.llp ole oJlox KI'I Sal.aqkr

B. C. Cmoauoea, H. K' Ka4rcoe*

Korvuffiem no zeotto?lln
i'H uat nto- rrt, ne1oeame,tctcu uHarutna m no no nffiHu u sKonae il LL

Bo6qulKoMIIJIeKcHaAucTaFIuI,IoFIIII{TeI4scIeABaHI,Iq
TO-IOJ'I'IMO 3HAqCHIIC NPI,IAO6I,IBAT METOAI-ITC, B OCFIOBATA I{A KOI4TO JIEXI'I H3IT

sBaHeTo Ha HeBr4AlrMaia o6.nacr oT clleKrbpa Ha eJIeK'IpoMafHI4T-Ho_lo 
/14:'1

;il;';, ;;d;ffi;;; o6exrr. Krnr rqx ce'orlrac r LlH6paqepBeHara (I4LI)

paAr4orloKaulloHHara cHI4-MKzl I{ racl'IBl{ara cBp:bxBl4c:5"-"^t::"i:ii#i"Y"JtI
"*^'T;;p;;;-rr"*no.o 6orarws npaKrI4qecKI,I orllr or H3rloJl3yBaHero Ha re

MeTOALI 3a feoJroxr{u ueJI14 MO)Ke C yBepeHocT Aa ce TB.bpAI',I' qe IOCpeACTBOM.T

I'I3CJICAOBATCJIHTE HA TIPI4POAH]'ITC PCCYPCU IIOJIYqABAT KAqCCTBEHO I{OBA ZHQC

Maqtrfl, KorrTo C:bilIecr;eHo A6n',,1ta Ta3LI oT $orocnuvrrnTe' a B I{flKOI4 cJlyq

AOpr.r fl saMeHfl.
I4HrensrreHoCrTa Ha r43JribqBarrero Ha np[poAHI4re o6pasyeauur, 6Itilo

e rauspauepBeHara r4JrLr B paAI'IOBT,"IHOBara o6Jracr' e B CTpora 3aBIZCI4Mocr

dnsuxo-xttvruqHHTS cBolicT;a, xIzMrIqHI4fl cbcTaB I'I c:bcToqHl4eTo Ha IIoBbpx

crTa I{a resn o6pasyBaI{LIfl'
B crarugra ce o6ocHoBaBaT IrepcleKTLiBHOCTTa I4 B|b3MOXHOCTI4Te 3a

3BaFIe FIa TOIId'Ir.IHH ArA vIrl-cltvMKa IIpu peuaBaHe H_a feo"MKI(lI 3aAaqlI'

o6eKr 3a raKaBa o6ocHoBKa e t,t36paH B.naxuncxnfr O"IoK lzl'
TeopernuuaTa pa3pa6oTKa I{a To3I,I B:bIIpoc e [pnqnI]FIo o6ycJloBeHa

pa3Br.rTHeTO Ha Ar4CraHrtr4oHr{r{Te MeTOAr4 U Ce tlBqBa KaTo npeAXOxAAIq eTaII

BCflI(A IID AKT],ILICCK A PCAilTISAINI'I.

Teoperuuul4 ocI{oBI4 H TexHHqecKI4 cpeAcrBa

Ha I4t{-cHLiMKa

npr{poAHI4 o6exru,
JITOTHq qepHo rfl"Io

Irl g - c nuur a per r4cTp 14 p a ed're r(Tp oM af I-II4r Horo I43 JIT,q B aI'Ie

qLlflTo reMlleparypa ce or"'Ii'IqaBa oT TeMIIepaTVpara Ha ai

TeopernqHa oueHKa Ha B'b3MoxHocr
Ha AHcraul4oHHara I4HspaqepBeHa
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^C,Irnax:7i'(2)

tr4HrerpanHara MoIIIHocT Ha eMr.Icr.rflTa, Korro ce usr'qea or eAr.rlr[qaBt pXHOCT Ha Tfl,'IOTO, ce OlpeAeJrfl rro saKOHa na Cre$an_EonqlaaH --

7 dL:eoTa,

KcAero tx, r e cneKTpa,rHaTa nnr,rnoci Ha eMr.rct4rrTa, Wlm2.pm; ?, _x{I{Hara Ha BtJrHara, pm; T _ a6conmHara reMrreparypa, q; j-_ nurer
lJf;; ,Agt$fiITT ,.I3o,".ruuuaHe; o. r{oHcraHrara ua cte$a"jH;;;(5,67. l0-8 W.m-2. K -4).
!,r"uxllHara Hu 

""n"ara 
l.u*, Ha KOflTO C60TBercrBa MaKCI4MaJIHa UI{TeIl3Hocr .Ha H3Jr6qBaHe, ce onpeAeJrfl rro saKor{a sa Bnn .

KbAero Cr,:2898 pm.K.

"of^tff:,:i:*i*l1:ll lq3 :!uA"a reMrreparypa Ha BeMHara rroBbpxHocr oK

''pofiycl(aHe 
u c sa*a, ue nra5curr.ryM''T Ha T.TIJTT4HHOTO 

".""il;;;-;;;;;;urre o6pasyBaHHfl Ce HaMHpa B rrocoqeHr4Te rrHTep rr"". np" ,oIrJrHHHara cH
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_- ,^?.:t:^111_11,roC4ela, Koflro nafi-qecro HBrrbdrH Ba porrn Ha pas4e.rrrrqa cAa (aKo caMara Tq He e o6exr 3a I{3CJreABaue), npu 
"ct',r"rlronn're MeroAH Bztr'ro4eiicrea c H3r'r6qBaHero Ha npzpo4Hufe o6e^rr, nrlo ,rooa"fl cneKrpHara, T,rJroBara H npocrpaHcrBeHara My crpyKTypa, 3a .r";il;;;;;;;;

B:bJIHI4 or tr49-o6nacr BdlI!rHlzero Ha aruoc$epara rr.0,a cneKTpadrrHo-ceJIeKTrrvLr'rvn r fllxapal(Tep' NOliro ce npoflBfBa B Halrr)Flrlero Ha r. Hap. [po3oprll,I Ha rrpo[*,"uh.",,*l:::,^":j:6^"-3^*l? 
I*,rsrrr,rrBaHero e Hesuaqure,,rno'(grzr. I),.flpz ocrulecrBflBaHe rua v*-cuir,rKa ca ycraHoBeHrz o"r" ptHdlrnil' o^u
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o
a-

a-
1A

fi-,

I:^._r^_l9l"rlero npLrpo4uu o6e e 4"anasoum g_14
(crTeACTBIze oT 3aKoHa ua Br.ru) Ha TepMaJrHa 4ertuocrpaU[oHaJIHO e Aa ce r.rsrroJr3B a

B rexH[.IecKo orHoueHue TBflBa c noMoIIITa FIa rJIOBH3opH' vcraHoBelru ua 60p4a Ha caMo,'Ier a LrJru Ha KOCM[qecKUg KOp
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Vcranoeeno e, ue uarl-pa3rrpocrpaHeu o6err c
BoAara. C nonnuasaHero r{a cbA:b1l}Kar{I4ero h e
qaBa To[,rrr4Hr{ara IlM r4Heprl]lq, Toea AoBexAa
>KC FII4C.

IOdTqMA TOId'IHHHA ],II.IEDU fe

ocnen rorrJrurHHr4Te csoftcrea Ha cr<alrr4re Br'pxv l4rl-cHuura oKasBar
HIAe U lppipoAH[re cpamopu - pacr]4Terrrrocr, ce30H, BpeMe B AeHOHOITIV
pe"ne0, Mereopo,rrorr4qrru yc,[oBnr(o6.rauuocr, M6fd'ra, HaJrr.rrrrze na nrr:op) n

PacrurenHocrra o6nNHoBer{o eKpaFrnpa co6crseHoro rofl.rrlrHr{o r4sJr:bq
IIa Cr<aJr r4re. B r-lgxon c,TyqaH 4eurr,r$pr.rpaHero na olpeAeJreII Tr4rr pacrlreJr

cKaJIr4Te Ir B IrOqBr4Te Ce y
Ao no-KoFrrpacrHo I4V-us
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Bpeuero 3a rrpoBexAar{e Ha cHr4MKHTe B gaBncrrMocr or ce3or{a H ne
rru4ero cbrqo B.lrrfle B6pxy pe3yJrrarr.rre na I4rl-crrr.rMKa. B "tureparyparcpeqar narl-pasnrauHu nperop'rrKr{, rro rrpH }r3rroJr3BaHero vrr,r rpn6ea 4a ce
Xo>KAa TBopqecI(I'I, KaTo ce I]Ma rIpeABI{A npeAI4 BcI'IqI(o KoHKperHaTa reo/Io
o6craHoexa.

HO-

ce
oA-
(I( a

3a reopernqHara oueHKa na Bib3MoxHocrr.rre ua l4H-cvuvNa
Aa ce rllnz3l,rpar reoJroro-xflAporeo,To)Kr<ure o6exru no tel{e3r,rc
cBbp3aHr.rre c Tflx TeMneparypHr.r KorrTpacrI1l.

Kparxa reoJrox<Ka xapaKTepr4crr4Ka

3l yuacrear 
"nuon,,lton!,#f1^'T":i#r'",:,:"0^:'.T$d;*:,t#"#J1"i#JbfJ;IIIJIeKC, r4sfpaAeH or pasnoo6pa3Hr.{ ruaricw, Mr4rMarlrrr4 r.r avlsn6onr4TH; cr

na,reogoficx14 KoMrIJreKc, BKJIrorlBaIil BlaxnncKo-Ocoroscxu xolrn,lexc (al
6o nur v., AB yc JrloAe r{ n r H aft c r.r, ur}rcr pr, nrp aruop u) ; aw a6 as - $nn r.{rolrAe H r(oM
(vrerannopQnsr.rpaHr.r 4vta6asu, [rr4crr4, Sznurn ?r MpaMopHr,r nerqu); Crp.
Allopr.IroBa QopMaUurr (ra6po, ra6po4aopurr4, Avopv"tv, rparjoAliopurra);
roBcKIi e4pouopQtzpeH rpanr.rr; AeBoFICKr.r aprr4JrzlTr4, nflcbr{r{tzur4, I(oHfd'r(

Aor'IoMrzrr.r; rraJreofeHcKr.r rrflcbrrHHqu, ry$u, ry$o6penurz, BapoBr{Ur4 r.r Ma
rl4r{HLr cr<aLrLr (rpano4rjopr.rroBlr nop{nprarrz r4 fpaHrrrrropQrzpn); Heofel

IOU TIPCOOJIALABAI]\A qACT OT PA3JIOMFII,ITC CTPYKTYPI{ CJIEABA IIOCOK}ITE HA
paAr-rlrre pa3JroMr4. Pasce4u c IIocoKa 170' orpauzqaBar ABa roJreMr4 rpa6eu,
llllaseqxu ll lla,qexru.

TH I{ BapoBI'IIIH; TpI'IacKI{ KoHrJIoMeparl4, rlfcT,qFII4{II, ar'IeBpoJII4T}I, Me

Ilonesnu usKonaeilu. Paftosrr e eArzH or
TaJTHI'I rr \4eAHr4 OpyAflBaHr,If .

I(tvr nonlrvrerarHr4fl Tr.r[ opyAflBaHr4fl ce
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14 PyeH Lr llyAonpoflBJrer-rr4flra ,A{a,ru P
ntI MIIITepar'u4 ca f afleHHr, cdta,repur,
rer{arr.rr. OpyAaeaHero ce cclpoBoxA
Bat4l4Te CI(ar'rl'I - OI{BapIIgBalle, Cep}I
3 aurrrr r,r Ap.

PerucrpHpaHI.r ca r{ roJrrr\,r 6pori u
pyAonpofl Bd'Ieuun ("Ilyrvr6eea NIaxar a. Eo
,irr4clrqr{ AylKr.r, ByqKoerlz, flacryx u 4
xa,'rKonlrpI4r, 6opnttr, MaJIaxI,IT, a3ypH

Bvrecrnarqnre cKaJrH ca 6zorl.moer4
B LIII r4 LI AOJr OM r.IT r,I3 r4 p aH II n fl C',bq H hrl I{ u
cfopnraqut,

X u0 p o eeo no ctctcct x a p aK nxe p uc mLt Ka,.
IIOA3eMHI,I, TIOBTTpXHOCTFTO TerIaqrz I4 T

lloAseN,rHr.rre BoAr.r B 3aBI4CI,IMOCT O

AI4 aKr'I a3 I-III, aJIyBIZar'I I{tI ti t< apCrOn n. H
HI4Te BOArr, KOr4'tO Ca npr4Bbp3ar{r,r KbM
6,raronpunrcrBa sa o6pasynaue ua
Mr4HepaJrlr3aqufl or 0,5 Ao 0,12 g/dm3
uzr, I{rpneua n6rnxa). Anyeua.uHure
nuQv,trp aqvflr a Ha arrraoc$epuure BoAr]
paHr,I lI ca B npqKa 3aBZCITMOCT OT K/rH
paftoHa r4Mar r'roKaJrHo npoflBJrenue. C
3 aHr,r r(T,M 4oxarvr6puftcKI,tre ueraltop$ra
lruru (c. Crpa4a.nono), c 4e6izr 10 dm3

llonr,pxHocrHo reqaqr4Te BoAr.r ca
c Ma,.nT,K Ae6ur r,r HerocroqHell pe>Nll

Hafi-ro,TqM zHrepec 6esyc"roeHo
Te p M aJI H H I43TOrr H r,rrll4, n p r.rBb p 3 a I-r Lr I{'rrM
reMneparypuu (Ao 75" C), c Ae6ur Ao 3
iI I4sLrpaFrI,I,

'l'onnnuHa rl4nr4gauufl. Lra teoJloro-
xr4Apofeor'ro>KKr4Te o6eNu.r B parloHa

B sanucnnocr or B

JI IIHII [ITe aI{OMaJI 14r4, f eOJIOtO- X}IApOrcO
pa3Ae.rreHr.r Ha ABe rpyrtu. B ur,pea rpy
npoqBr'reHt4fl ca cBbp3aHH c BbTperxlrll
TepMa,rrHri u3Bopr{ u 3oHI4 Ha or{llcJrflB
rpyna ca orHeceHr.r o6erru, HarpsBaxlr
J'IbqB AHC - P A3 JT]'Iq HI'ITE T]'INOB I4 CI( AJI I4,

noB:bpxr{ocrHr.r BoAgH 6aceituu u gp.
O6errare or n6pBa fpyna ce xapa relno nQ-

cronHlla BGB BpeMero reMneparypa, pa ara. Tarla
Hanpl4Mep, aKo reMrreparypara Fra QoH a repMa,'l-
HLIfl r43Torrnr.rx e 350 K*, ro eHeprerr4 xle 6r.,{e
273 Wlms lpr.r roeSr.rur.reHr Ha r.rs,'rbqBar-re e:0,7.

F I,llra ce [pe/IBtIA TepMafir-lprrrr r.I3ToqHtrr( c nafi-eucor(a reMrreparypa n paliona.
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I(aro ce prsrroJr3yBar ypaBHeHlrflra Ha rorr,rolpoBoA?rMocrra 3a crarruoHa
cnyuait. [4] , e rr3r{trcJreHa reMneparypnara pasiuxa L,T, Korrro BT,SHHKB

FI

B
pe3yJrrar Ha eK3orepMr.rqFrr4Te [poqec[ Ha oKI4cJrrrBaHe Ha cy,r$u4uure pyl
BMCCTBAIqUTC CKAJIH. AXO TCUNCPATYPHATA PA}JIVIKA C B K; TO AHOMAJIHI,IflT T
,THrreH loroK BibsJrr.r3a sa 34.3 W/ms.

o6eNrure or Bropa fpyna ce xapaKTepr43rrpar cr,c cr4,rrHo H3MeHrrqa ce
BpeMero reMneparypa,6nuexa no cror?nocr ua $ouonara. A6co.nrcrsara crofi
HA TCMNCPATYPI{H'I KOHTPACT C CPABH]ZTCJIHO MAJIKA H CHJIHO 3AB]11C:1^ OT MHO
no Qaxropa - B_peMe B AeFroHorur4ero, pacrareJrHocr, pe.neS, MereopoJrorur
yc,IIoBI4fl tt AP, Haft-roJlsMo sFrarreHr.re npn SopurapaHeio sa ron.nuusnre x
Tpacr14 sa o6exrzre or ra314 rpyna r4Mar rrapaMerpIITe a.l6e4O 14 TOrrJrHr-rHa lI
qns. A,r6eAoro [1,7] sa r]oBeqero npupoAHrz o6exrr.r e B rpaHlrqure l0-,
kr BJrnfltTr4ero My B Arzarra3orra B-14 llm e ]resHaqr4reJrHo.

Ta6auqa I
Tontuwa utgp4tin Ha crca./tume, pydnume iluneparu u oodama npu meJunepanypa 20"c

II-

p-
%

I4screAsau o6exr Ilatruoct, p
kg/m3

Koe$arlueHr ua
TOnnonpoBoA14-

uOCr r(1
W/m. K

Ton.nnnen
xanawrrer C,

J/kg. K

.I[raopar
fpanolrzopar
KBapuAr.ropnT
fpaunr
fnaftc-rpanur
Murlratur
Elrorutog rHarYlc

AsycJrro,qeH nHafic
AuQa6olnr
Mparrrop
Knapuur
Aoaorraur
Bapoar.rr
fa6po
[aa6as
TY0"
LUucru
Aprarur
Ilscurnur
Konrrolrepar
Aaenpoanr
Mepren
faasa
flupar
Margernr
XanKonnpr4T
Jlxruounr:
Maaaxut
Ctpaaepur
Bora, cnonofiHa
Cuoroen norox*
Erpso teuaul noror*
OreapIlarane*
CepnqurusarluR*
KaoauHurt{gaultR*

2810
2630
2780
2580
2610
2650
2630
2600
2950
2700
2750
2600
2720
2950
2790
r800
2300
2680
2690
2100
2690
2700
2000
5000
5t70
420p
3700
4000
3950
1000

2,20
2,ll
3,00
2,40
2,00
3,26
2,94
2,02

2,56
J,ZO
3,24
2,40
2,29
2,50
2,36
2,46
r.)0
1,66
I,92
1,49
1,92
t,49

30,8
5,30
4,08
AOI

18,2
26,7

0,48

I 134
I 057
l2r4
946

llrS
102t
991
978

I 134
857
991

1088
887

1005
860

1056
1096
866
972
796
880

1634
t240
930,4
586,1
534,3
921,1
430,5
5t0,2

6100

-2650
2420
3180
2429
2410
2970
2768
2',290
2720
2430
3790
3030
240Q
2600
2450
2120
2490
1680
2080
1790
1880
29t0
I 920

| 1970
3950
4Q07
3790
5590
7310

134000
330,000
7r0000

2650
2550
2620

r Qr.tsnqnnre csoftctsa Ha ro3rt rsn o6errn He ca HeyqeHV,
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B ra6n. 1 ca npe4craBeHr.r r.r3qr4c,'reFrr{ or aBroprrre crorinoclz FIa rolJIIl
Hara I.IHepUHtr 3a C_I(aJIriTe, pyAHI.ITe MIZHepaJlll Ir BOAara, yqacrByBalrli] B fe
d'IOIKI(LIfl crpoex{ na pafioua. oT lonyueur{re pesyrraTr4 c,'reABa, qe peaJIHIi
r.rHrepBaJr Ha r.rsMeHeHr4ero r.nvr e or 1500 ao 4000 J/m2.sl/2.K, r(aro 3a BoAara
pyAHI4re MLIHepaJIr4 rorrJri4HFraTa HHepurifl e c noprrAr,K 14 IIoBeqe ro-foilflM
C:sqecrnyna MeroAr.rKa [5, 10] , c noMoxrra Ha Koflro reoperr4r{rro Mofa'r Aa
onpeAe.rreH14 AerroiroilIHr.rre Bapr4arl14H Ha reMrreparypara lra 3eMHr4re o6eKTI{
pasrlrr{Fra rorr.ryI4H}Ia uHepUr{fl KoHKperHo 3a AaAeHr.rrr pafiou r,r peclleKTlrBHo
ce Li3qlrcr'Ih oqal(BaIrLIflT aFroMaJreH Ton"rlrlreH rloroK. Or lpune4eFrlrre Aarl
cJIeABa, rle cKa,rrrre Lr xlrAporeoJrolKr{r{re o6erru n parloHa ce 4u$epeHrIHpar
croriuocrta Fra c:bsAaBalrIzl or rfx anoMa,retI Torl/'rI{IIe]{ noroK.

Irlseotu

(D us IzqHtare ocI'IoB 1M a Me'f oAa,'r'exFll4qecKoro N{y pe ar't lr3
paHe H r(oHKperHara reod'rofo-x?rAporeoJro>xKa o6cranoeKa 6,raronltuR'rcre
lt3no,'I3yBaHero I{a Ztl-curzti,rxa 3a penaBaFIe FIa I-rflKoI4 teo,'Iox{I(I4 saAaq[:

1. ZsyuanaHe Fra repMar'rHara Aeilnocr n pafioHa.
2. Tr,pcene r.r r(aprr4paHe ua repMa,'rrrr.r BoAlr.
3. I(aprupar-re Ha r.r3xoAr.r Ha [oA3eMH14 BoLLr.
4. VcraHosqBaHe Ha pasJrolvrHr.r HapyrxeHHfl, Kor.{ro ce xapaKrepr.rsrzpa'r

I]OBI4IUCHA BJ'IA)KFIOCT.

5. (DuxcupaHe Ira yqacrbrrtl c ut{TeH3r,rBno ol(r.rc,'rflBaue LIa
,'IrfarUrz cy.rQra4Hu pyAr.r lI Apyr[ eK3orepMuqFr]r ttpoqecn.

6. leo"ro>r<r<o r(aprHpaHe Ha cKaJrFrr4re rr.irroBe Ha 6a3ara Ha

ueA'r,r6oxo s

pzt3JrnqLieTo rr
B TepMad'rFraTa LIHepIIUtr.

TeoperrtuHara o6ocHouxa qe cnoco6crga rtpaI(Tr4r]ecKoro ocbrqecrB
Balre Ha er(cnepr.iMeHrar'rur.ire pa6oru Ha rorrJr14rlr{ata tr4.H-cnuMKa y rrac.
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