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P ABHOBECHMI BJIA'IKHOCTb OrPA~IOIII,HX KOHCTPYKU,HH 3MIIHH 
KAK CI>YHKU,IDI PACqETHbiX KJIHMATuqECKHX TIAPAMETPOB 

H. ruun, B. KepmyJIHC, c. BeHJJHC 

HHcmumym "TepMOU30llRt(UR" 

B orpa)l(,!lalOIU11X KOHCTPYKUWIX npu npo,!lOJI)l(I1-

TeJihHOH 11 perymipHoH: 3KcnnyaTaUI111 nocne onpe­

,!leneHHoro nep11o,!la BpeMeHI1 Bnaroco,!lep)l(aHI1e MaTe­

p11aJIOB np116JII1)l(aeTCH K CTa611JihHOMY (paBHOBeCHOMy) 

COCTOHHI1l0. PaBHOBeCHa» BJia)l(HOCTb O,!lHI1X 11 TeX )l(e 

MaTep11aJIOB B pa3JIH'iHhiX orpmK,!leH11»X He O,!li1HaKOBa 

11 3aBl!CliT OT CBOHCTB MaTepMaJIOB, KOHCTpyKU1111 

orpa)l(,!leHI1» 11 ycnOBI1H 3KcnnyaTaU11M. M11KpOKJII1MaT 

nOMeiUeHI1H o6yCJIOBJieH HOpMaTI1BHbiMI1 rpe6oBaHI1»M11 

[ 1]. Onpe,!leJI»IDIUee BJII1»HMe Ha BJia)l(HOCTHbiH pe)l(I1M 

orpa)l(,!leHI1H OKa3hiBalOT KJII1MaTH'leCK11e napaMeTphl, 

KOTOpbie nepeMeHHbi 11 np11 onpe,!leJieHHhiX ycpe,!lHe­

HI1»X 113MeH»lOTCH no 113BeCTHhiM 3aKOHaM [2, 3]. 

2. PaouosecuaH BJia-.mocrh orpa~eunu KaK 

!JlyHKUHH paclJeTHbiX KJIHM3TH'IeCKHX napaMeTpOB 

PasHOBecHa» BJia)l(HOCTb MaTep11aJia B orpa)l(,!leHI111 

HBJIHeTCH CJie,!lCTBI1eM .llBYX OCHOBHhiX <P11311qeCKI1X npO­

UeCCOB - cop6UI111 11 TepM11qecKOH KOH,!leHCaU1111 BO,!lH­

HOfO napa. Cop6UI1H, BKJilOqan Kall11JIJI»pHylO KOH,!leH­

CaU11lO, o6ycnOBJieHa CBOHCTBaMI1 MaTepMaJia 11 MaJIO 

3aBMCMT OT KOHCTPYKUMM orpa)l(,!leHM». TepMuqecKa» 

KOH,!leHCaUMH 3aBMCI1T KaK OT KOHCTpyKU1111, TaK M OT 

ycnoBMH 3Kcnnyaraui1M orpa)l(,!leHI1». TaKI1M o6pa30M 

(1) 

f,!le W0 - paBHOBeCHM BJla)KHOCTb, % no 06beMy; 

Ws - cop6UMOHHaH COCTaBJIHlOIUa» paBHOBeCHOH BJia)l(­

HOCT11; W1 - TepMOKOH,!leHCaUMOHHa» COCTaBJI»IOIUa» 

paBHOBeCHOH BJla)l(HOCTM. 

Cop6u11» npe,!lwecrByeT TepM11qecKoH: KOH,!leH­

caul111, KOTOpa» B03MO)l(Ha JII1lllb DO ,!lOCTI1)l(eHI111 MaTe­

p11aJIOM npe.llena cop6u11ouuoro yBJia)l(HeHI1». Ilo3TOMY 
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cop6U110HHYlO COCTaBJIHIOIUYlO W5 paBHOBeCHOH BJia)l(­

HOCTM MO)l(HO np11HHTb paBHOH MaKCI1MaJibHOH cop6U11-

0HHOH BJia)l(HOCTM MaTep11aJIOB np11 t=0°C 11 <p= 100%. 

TepMOKOH.lleHcaul1oHHa» cocTaBJI»IDIUa» W1 3aBI1CI1T OT 

,!lJII1TeJibHOCTI1 nep110,!la BpeMeHI1, B TeqeHMe KOTOpOrO 

B03MO)l(Ha TepMMqeCKaH KOH,!leHCaUMH. )lJIH BCHKOH 

orpa)l(,!lalOIUeH: KOHCTPYKU1111 cyruecTsyeT HeKoropa» 

pacqeTHa» TeMnepaTypa BHewHeH: cpe.llhi t,.pac'l., 

KOTOpaH COOTBeTCTByeT nepMO.llY TepM11'1eCKOH KOH,!leH­

CaUMM BO.ll»HOfO napa B ,!laHHOM orpa)l(.ileHMM. 

O.llHaKo t,.pac'l. caMa no ce6e erue He onpe,!leJI»eT 

,!lJIMTeJibHOCTh nep110,!la TepMMqeCKOH KOH,!leHCaUI111 11 

n03TOMY He »BJIHeTCH Kp11Tep11eM, xapaKTepM3YlOlUI1M 

CTeneHb yBna)l(HeHI1» orpa)l(,!leHI1H 3a cqeT TepM11qecKoH: 

KOH.lleucau1111. qT06hl nonyqi1Th Kp11rep11H:, yqi1TbiBalO­

IUMH erue 11 KJII1MaTMqecKMe ycnOBI1», pacqeTHbie napa­

MeTpbi BHelllHeH cpe)lbl ilJIH BCHKOH orpa)l(,!laiOIUeH 

KOHCTpyKU1111 He06XO)li1MO OTHeCTM K <}JaKTMqeCKI1M 

KJIMMaTMqeCKI1M. Bbipa3MM pacqeTHYIO TeMneparypy 

t,.pac'l. qepe3 cpe,!lHlOlO ro)lOBYIO TeMnepaTypy lcp . .:oo 

11 aMnJIMTY .llY fO)lOBbiX KOJie6aHI1H cpe)lHeMec»qHbiX 

TeMnepaTyp A1 ilJI» )lauuoro reorpa¢w.JecKoro paH:oua 

[2]: 

t H.pac'l. = t cp.<oil + 11 · At , (2) 

OTKyila UOJiyqaeM 6e3pa3MepHhiH K03<}J<}JMUHeHT 

f H.flUC'I. - f cp.<:OO 
T)= ' 

At 
(3) 

KOTOpb!H 3aBMCMT OT KJ111MaTI1qeCK11X ycJIOBI1H. IJo­

CKOJihKY BJia)l(HOCTh orpa)l()leHMH 3aBMCI1T OT TeX )l(e 

<PaKTopoB, MO)I(HO nonaraTh, qro K03¢<Puul1eHT T) 

HBJIHeTCH KpMTep11eM 3KCDJiyaTaU110HHOfO BJia)l(HOCTHOfO 

COCTO»HI1» Orpa)l()leHI1H 11 qTO paBHOBeCHaH BJia)I(HOCTh 

»BJIHeTCH <i>YHKU11eH 3TOfO KpMTep11H. 



3. HcCJie.a:osauue pauuosecuoii BJia~uocTu orpiDK,lle­

uuii nO HaTypHbiM HafiJIIO.ll:CHHHM 

3.1. MeTO.ll:HKa ucCJie.a:osauuii 

B pa6oTe ucnonbJOBaHbi .naHHbie HarypHbiX o6cne­

.nosaHuii orpa)J(,l.laiOIIIUX KOHCTpYKIIUH )J(UllbiX 3,l.laHUH 

(puc. 1 ), a TaK:IKe 3,l.laHUH C B.!la)J(HbiMU U MOKpbiMH 

IIOMeiiieHUHMU, npoBe,l.leHHbie UHCTUTyTOM "TepMOH-

30llHUUH11 [4, 5] u .npymMu Hay•mo-uccne.nosaTenb­

CKUMU opraHU3aUUHMH ( 6-15]. 
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CTeHbl MOKpbiX IIOMeiUeHHH 3,l.laHUH [ 13-15] 

~~~. 
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12 (2) 2.11.2 2.11.1.2 

+ 

Puc. l. Orpa)J(.!laJOIU11e KOHCTpyKU11H 3.!laHI1H [4-12]: I -
K11piTH'IHall KJia.!lKa; 2 - IIITyKaTypKa; 3 - cyxal! 

IIITyKaTypKa; 4- IIJJiaK06eTOH; 5 -li'Iei1CTh!H 6eToH; 6-
!jlaKTypHh!H CJIOH; 7 - IIIJiaK; 8 - nmco6eTOH; 9 -

lKeneJ06eToH; I 0- M11HepaJJosaTHhie ITJJI1Thi (MaTh!); II -
rrapou3oJI»UH» (py6epo11n); 12- o6mruosKa; 13-
B03.!IYIIIHall rrpOCJIOHKa 

Fig 1. Types of enclosures: I -masonry; 2- stucco; 3-
plaster board; 4- slag concrete; 5 -porous concrete; 6 -
finish layer; 7 - slag; 8 - gypsum concrete; 9 - ferro-con­

crete; I 0 - rockwool slabs (mats); II - vapour insulation 
(prepared roofing paper); 12 - surface finish; 13 - air gap 
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3.2. PeJyJILTaTbi onpe.a:eJieuus pasuouecuoii BJia~­

uocTu orpa~euuii no naTypuLIM ua6Jiro.a:ennHM 

PeJynbTaTbi o6pa6oTKu HaTypHhlX Ha6mo.neHuii 

npuue.neHbi Ha puc. 2 u 3. Pacnono)J(eHue ToqeK 

(,l.laHHbiX HaTypHbiX Ha6niO,l.leHHH) CBU.ll:eTellbCTByeT 06 

OIIpe.neneHHOH 3aBHCUMOCTU paBHOBeCHOH Blla)J(HOCTU 

MaTepHanOB OT senuqHHbi KpHTepH» 11. B ,l.lanbHeiiiiieM 

.D.nH Ka)J(.uoro H3 orpa)J(.UeHHii paccqwTbiBanw cop6uwoH­

HYIO Ws (pasHyiO MaKCHManbHOMY cop6uwoHHOMy 

ysna)J(HeHHIO MaTepHanos npH t=O"C w <p= I 00%) [ 16, 

17] H TepMOKOH,l.leHCaUHOHHYIO W1 = (W0 + Ws) COCTaB­

llHIOIIIHe paBHOBeCHOH BJla)J(HOCTII'. 
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Puc. 2. 3aBI1CI1MOCTh paBHOBecHoil BJJa)J(HOCTI1 orpalKne­
HI1H OT BeJJI1'111Hbl Kp11Tep11ll 1"] no )laHHhiM HarypHb!X 
Ha6JIIO)leHI1ii: 0 - KJia)lKa 1!3 CTIJIOliiHOrO fJII1HliHOfO 
06biKHOBeHHOrO 11 CILli!KaTHOro K11pDH'Ia [6, 9, 10, 13-
15); !l - IIJJJaKo6eTOH [8, 9]; • - neHo6eToH, cl1rrepeKc 
(6, 8); O,e - l!'leHCTbiH 6eTOH HerHJlpO!jJ0611311pOBaHHbiH 
11 rHJlpO!jJ0611311pOBaHHb!H ( 4] 

Fig 2. The equilibrium moisture dependence on criteria 
11 according to in-situ investigations: 0 - traditional 
ceramic and sand-lime brick masonry [6, 9, 10, 13-15]; 
!l - slag concrete [8, 9]; • - foam concrete [6. 8]; o.• 
- porous concrete without and with water repellent treat­
ment [4] 

Ha pHc. 4 H 5 TepMOKOH.UeHcauHoHHaH cocrasn»JO­

maH paBHOBeCHOH Blla)J(HOCTH rrpe.UCTaBneHa B 3aBHCH­

MOCTH OT BenHqHHbl KpHTepHH 11. B HHTepBane 

(-1 )< 11 < 0 :ny 3aBHCHMOCTb MO)J(HO IIpe.UCTaBHTh 

4JopMynoii:: 

(4) 

' Ilonpo6Hh!e pe3yJJbTaTbi o6pa6oTKI1 HarypHhiX Ha6mone­
HHH rrpnseneHhl B [ 18]. 



r,ne W1° - TepMOKOH,IJ;eHCaUUOHHM COCTaBJHIIOIUM W1 

npu 11=0. 
Ha ocHoBamm perpeccuOHHoro amUiu3a .z:~aHHhiX, 

npe,nCTaBneHHhiX Ha pUC. 4, WtO COCTaBn.HeT 12,3% ITO 

o6beMy, a ITpe.z:~cTasneHHhiX Ha puc. 5 - 0,028% ITO 

o6beMy. 
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Puc. 3. 3aBIICIIMOCTh pasHoBecHoi1 snaJKHOCTII MHHepa­

nosaTHoro yrenJIHTeJill TpanHUIIOHHhiX orpaJKnatOmux 

KOHCTpyKUIIH OT BeJIH'IIIHbl KpHTepllll 11 no naHHbiM 

HarypHbiX Ha6moneHHH [4, 5] 

Fig 3. The mineral wool warm-keeping lagging's equi­

librium moisture dependence on criteria 11 for traditional 

building enclosures according to data of in-situ investi­

gations [4, 5] 
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Puc. 4. 3aBIICIIMOCTb TepMOKOHneHcaUHOHHOH COCTaB­

JlliiOJUeH paBHOBeCHOH BJiaJKHOCTH orpaJKneHIIH OT BeJIII­

'IHHbl KpHTepllll 11 IIO naHHb!M HarypHb!X Ha6moneHliH 

( CM. 0603Ha'IeHllll K puc. 2) 

Fig 4. The enclosure's thermal condensation moisture 

component dependence on criteria 11 according to data 

of in-situ investigations (see notation of Fig 2) 

IJpu 3Ha'IeHU.HX 11 MeHbiiie -1 paBHOBeCHM Bna)J{­

HOCTh He BhiXO,!IUT 3a npe.z:~enhl COp6UUOHHOro yBna)J{He­

HU.H. IJpu ITOnO)J{UTenhHhiX 3HaqeHU.HX 11 OHa MO)J{eT 

3aBUCeTh He TOJihKO OT BenU'IUHhl KpUTepmi 11, HO U 

62 

0,06 .. 
» 
:; 0 

" .. 
\0 0,04 0 

00 0 

g 
~ 

~- 0,02 

w, 

/ 
/ 

0 

~~ 
., c 

co 

0 

0 

-0,02 
-1 0 

KpHTepni1, ~ 

Puc. 5. 3asucnMOCTh repMoKoHneHcauHoHHOH cocTaBJill­

tOUiei1 paBHOBeCHOH BJiaJKHOCTH MHHepaJIOBaTHOTO YTeii­

JJHTeJJll TpanHUHOHHb!X orpaJKnatOIUHX KOHCTpyKUHH OT 

BeJJH'IHHbl KpHTepHll 11 no naHHhiM HaTypHb!X HafiJJIO­

neHHH [4, 5) 

Fig 5. The enclosure's thermal condensation moisture 

component dependence on criteria 11 for traditional enclo­

sures according to data of in-situ investigations [4, 5] 

OT ITnOTHOCTH H ITpe.uena BO,!IOHaChiiUeHH» MaTepHanOB. 

O.uHaKo :no OTHocuTc.H K TOM senH'IHHe sna)J{HOCTH 

MaTepHanOB, KOTOpa.H He ,!IOITYCTHMa B peanhHhiX KOHC­

TPYKUH»X. 

fiO,llCTaBHB B I}JopMyny (4) 3Ha'IeHHe 3 no I}JopMyne 

(3) nony'IHM: 

3.z:~ech ( fcp.zoo- A1 ) - He 'ITO J.:IHoe, KaK HaH6onee 

HU3Ka» cpe.z:~HeMeC.H'IHa» TeMrrepaTypa .z:~n.H .uaHHoro 

reorpal}lH'IeCKoro ITYHKTa. 06o3Ha'IUB :ny TeMnepaTypy 

qepe3 111 •• 111111 , nonyquM l}lopMyny .z:~n» pac'IeTa 

paBHOBeCHOH BJia)J{HOCTU: 

Wa = Ws + :O ~ H.pac4. - t H .. HIIH). 
I 

(6) 

IJo ,!laHHhiM HaTypHhiX Ha6niO,!IeHHH HaH6onee 

UHTeHCHBHOe U3MeHeHHe BJia)J{HOCTH orpa)J{,!IeHUH, 

HaiTpUMep, CTeH, ITpOHCXO,!IHT B Te'IeHHe XOJIO,IJ;HOrO 

rrepHo.z:~a ro.z:~a, Kor.z:~a rpa.z:~HeHThi TeMrreparyp orpa)J{­

.z:~eHHH 3Ha'IUTeJihHhl no BeJIU'IUHe. IJo:noMy, HCXO,!I.H U3 

npuHuunoB pacqeTa sna)J{HOCTHoro pe)J{UMa orpa)J{­

.ueHuil, TeMnepaTypa 111.pac4• B l}lopMyne (6) npuHuMa­

eTC.H paBHOH cpe.uHeil TeMnepaType Hapy)J{Horo B03,nyxa 

MeC.HUeB C OTpUUaTeJihHhiMU cpe,!IHeMeC»'IHhiMU TeMne­

paTypaMU 111_0 • TeMITeparypa 111 • .~~11111 - cpe.z:~HeMeC.H'IHa.H 

TeMnepaTypa Hau6onee XOJIO,!IHOrO MeC.HUa. 



3.3. BJiuBuue KJIHMaTnqecKux napaMeYpOB JluTBLI 

Ha TepMOKOHtleHC3UHOHHYIO COCT3BJIBIODIYIO paBHO­

BeCHOH BJiamHOCTH orpaiKtleHHH 

OcHOBHhiM IIOKa3aTeneM KJIHMaTa xono~Horo 

llepHo.n;a (MecHues c OTPHUaTenhHhiMH cpe.n;HeMecHq­

HhiMH TeMIIepaTypaMH) HBJIHeTCH H3MeHeHHe TeMIIepa­

Typhl Hapy:llmoro so3.n;yxa. Tiocne o6o3HaqeHHH B 

<}lopMyne (6) 

t -t 
H.O H.-HUH =(X 

Ar 
(7) 

KaK napaMeTpa KJIHMaTa xono.n;Horo 11epHo.n;a B Ta6n. I 

llpe.n;CTaBJieHbl pe3yJibTaTbl CTaTHCTH'IeCKOH o6pa60TKH 

ero 3Ha'leHHH 110 .n;aHHblM KnHMaTOJIOfH'leCKHX Ha6mo­

.n;eHHH [ 19]. Ha HX ocHoBaHHH .n;nH pac'leTa senH'lHHhi 

TepMOKOH.n;eHCaUHOHHOH COCTaBJIHIOIIIeii paBHOBeCHOH 

sna)I(HOCTH orpa~aiOmHx KOHCTPYKUHH 3Ha'leHHe llapa­

MeTPa KllHMaTa XOJIO.l(HOfO llepHO,l(a MO)I(eT 6hJTb llpH­

HHTO a=0,2 KaK .l(ml BCeH TeppHTOpHH JlHTBhl, TaK If 

.n;mi paHOHOB MOpCKOfO no6epe)I(MI. 0TCIO.l(a OKOH'la­

TellbHO QlOpMyny (6) MO)I(HO 11pHBeCTH K BH.n;y: 

(8) 

KOTOpa» Y'lHTbiBaeT BJIHHHHe KJIHMaTH'leCKHX ycnOBHH 

JlHTBbl Ha TepMOKOH.l(eHCaQHOHHYIO COCTaBJIHIOIIIYIO 

pasHosecHoii sna)I(HOCTH orpa)l(.n;aiOIIIHX KOHCTPYKUHH. 

3.4. PacqeT BeJinquubl B03MOmuoii paBuoBecuoii 

BJiamHOCTH MaTepHaJIOB orpamtleHHH B KJIHMaTH­

qecKHX YCJIOBHBX JIHTBbl 

Ha ocHoBaHHH 11pe.n;cTasneHHhiX pe3ynhTaToB 

HaTypHhlX o6cne.n;oBaHHll orpa)l(,l(eHHH If C yqeTOM B03-

MO)I(HOH CTelleHH B03,l(ellCTBHH Ha HHX Kn11MaTHqeCKI1X 

ycnOBHH JlHTBhl c.n;enaHa IIOIIhlTKa OUeHHTh B03M0)1(HYIO 

BeJII1'1HHY paBHOBeCHOll BJ1a)I(HOCTI1 .l(JIH OT.l(ellbHblX 

CTp011TeJihHhlX MaTepHaJIOB, KOTopyiO CJie.l(OBallO 6bl 

Y'lHThiBaTh 11p11 ycTaHosneHI111 11poeKTHoro 3HaqeHI1» 11x 

K03QlQl11UHeHTa TeiiJIOIIpOBO.l(HOCTH. 

BhlqHcneHHhie B03MO)I(Hbie 3Ha'leHI1H pasHosecHoii 

BJ1a)I(HOCTI1 OT.l(ellhHhlX HeopraHH'leCKHX CTPOHTellhHhlX 

MaTep11anos B orpa)l(.n;aiOIIIHX KOHCTPYKUHHX 11pe.n;cTaB­

neHhi B Ta6n. 2, B KOTOpyiO BKJIIO'leHhl TOJihKO Te CTpO­

HTeJibHbie MaTepHaJibl, .l(JIH KOTOpblX 110 .n;aHHhiM HaTyp­

HblX o6cne.n;osaH11ii: onpe.n:eneHa TepMOKOH.n;eHcaUHOHHa» 

COCTaBJIHIOIIIaH W
1
° 11JIH C .l(OCTaTO'lHOH ycnoBHOCTbiO 

MO)I(eT 6h!Tb 11pHMeHeHa K HHM, Haiip11Mep, HqeHCTbie 

6eTOHbl pa3JII1'1HOH IIJIOTHOCTH, KepaM311T06eTOH H .n;p. 

B Ta6n11ue co.n;ep)l(aTc» cse.n;eHH» o MaKCHManhHoH: 

COp6Ui10HHOH BJia)I(HOCTH Ws , paBHOBeCHOH BJia)I(HOCTH 

MaTep11ana B orpa)l(.n;aiOmei1 KOHCTpyKU1111 W0 , a TaK)I(e 

.n:n» cpasHeHHH 11pHBe.n;eHo pac'leTHoe 3HaqeHHe Wpacq 

BJia)I(HOCTH MaTep11aJIOB .l(JIH ycnOBHll 3KCIInyaTaQJ1H 

1 T30JIHU3, Pe3yJibTaTbl CTaTHCTHqeCKOM o6pa60TKH 3HaqeHHM napaMeTpa KJIHMaTa XOJIO.liHOfO nepHO.lla a .liJI» pa3J1HqHbJX 

pafiOHOB nJITBbl 

Table 1. The results of matematical-statistical treatment of cold season climatic parameter a values for Lithuanian regwns 

Pai10Hhi c TeMIIepazypoi1 

tcp.ro,. OT - .IIO, ·c 

5,7+6,7 
(BCH TeppHTOpl1» JlHTBbl) 

6,3+7,2 
(30Ha MopcKoro llo6epe)KhH) 

5,7+5,9 
6,0+6,3 
6,7 
5,7+6,7 
(BHJibHIOC) 

5,7+6,0 
(np11ropo.n; BI1JlbHIOca) 

6,3+6,6 
(I~YHaC) 

TiapaMeTp KnHMaTa XOJIO.IlHOfO 

llepHO.IIa a, Bbl'lHCJieHHhiH 110 

t ·c 
H.o.' 

t ·c 
H.:\tHH.' 

A,;c 
cpeJIHHM MaKCHMallhHbiM 

3Ha'leHHHM t 3Ha'leHIUIM t 

-(3,5±0,2) -(5,5±0,2) 11,1 

-0,3 -(2, 1 ±0,8) 10,1 

-(3,6±0,8) -(5,6±0,)6 11 ,0 
-(3,4±0,7) -(5,5±0,3) 11,2 
-(3,2± 1 ,7) -(5,0±0,5) 11,5 

-(3,5± 1,4) -(6,0±1 ,1) 11,6 

-(3,8±1 ,9) -(6,2±2,0) 11,5 

-(3,0±1,6) -(5,1±0,1) 11,2 

Cpe.zlHee apHijlMeTHqecKoe 3HaqeHHe 

CpenHee KsanpaTHqecKoe oTKJIOHeHHe 
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0,180 

0,178 

0,182 
0,188 
0,157 

0,216 

0,209 

0,188 

0,187 
0,0184 

H.:\tltH. 

0,198 

0,257 

0,236 
0,214 
0,200 

0,310 

-

0,196 

0,230 
0,0418 

H.:\HtH. 



2 Tafumua. BOJMO)!(Hble BeJIHlJHHhl paBHOBeCHOM BJia)KHOCTH HeopraHHlJeCKHx*) CTpOHTeJibHb!X MaTepHaJIOB B Orp~,llaJOIIlHX 
KOHCYpYKQHHX 3)laHHM 

Table 2. The possible equilibrium moisture of inorganic materials in building enclosures 

Ws**l,% 
Wo,% wpacq.' % no Macce comacHo 

TIJIOTHOCTb, 
Marepl1aJibi 11 113JleJII1jj 

Kr/M3 no o6beMy RSN CH11TI 11-3-79** 
no o6beMY no Macce 

143-92 A E 

1000 6,9 9,4 9,4 6 10 15 

EeTOHbi jjlJel1cTbie 
800 4,3 6,8 8,5 6 10 15 

(ra3o6eTOHbi) 
600 3.8 6,3 10,5 5 8 12 
400 3,3 5,8 14,5 5 8 12 
300 2,7 5,2 17,3 5 8 12 

800 5,5 8,0 10,0 6 10 15 
TieH06eTOH 600 4,2 6,7 II ,2 5 8 12 

500 3,7 6,2 12.4 5 8 12 

TieHOCI1JII1KaT 800 3,4 5,9 7.4 6 10 15 

M 11HepanoBaTHbie 

113.lleJ111H 
::;100 0,04 0,046 0,9 2; 5; 0,5 2 5 

KepaM311T06CTOH Ha 1000 8,7 11,2 11.2 I 0(8) 5(4) 10(8) 
KepaM311TOBOM necKe 800 8,2 10,7 13.4 10(8) 5(4) I 0(8) 

B CK06KaX Ha KBapueBOM nCCKC 

ll1JlaKo6eroH 
1500 6,2 8,7 5,8 8 5 8 
1100 4,5 7,0 6,4 8 5 8 

CTPOI1TeJibHbie 

paCTBOpbi: UeMeHTHO- 1800 5,6 8,1 4,5 4 2 4 
nec'laHbiH CJlO)l(HbJH 1700 3,9 6,4 3,8 4 2 4 
113BCCTKOBO-nec'laHblll 1600 4, I 6,6 4,1 4 2 4 

800 3,3 5,8 7,2 - 2 3 
3acbmKa 113 WJlaKa 600 2,4 4,9 8.2 - 2 3 

400 1,7 4,2 10,5 - 2 3 

KnaaKa 113 rJ111Hj!Horo 

06biKHOBeHHOro 
1800 I ,5 4,0 2,2 2 I 2 

Kl1pnl1'1a Ha UeMCHTHO-

nec'laHOM pacTsope 

KnanKa 113 CI1J111KaTHOro 

KHpnl1'1a Ha UeMeHTHO- 1800 2,4 4,9 2,7 5 2 4 
nec'laHOM paCTsope 

*) B Ta6J111Ue He npeacTaBJieHhi )laHHbie o6 opraHH'IeCKHX TenJIOH30JI.SIUHOHHhiX MaTepHanax (neHonoJIHCTHpoJI, 

llOJIHypeTaH, 3KOBaTa), TaK KaK MHOfOJieTHHe HaTypHbie Ha6JIIO.lleHI1jj 3a KOHCTpyKUI1HMH orpa)K)leH11ll 3;,1aHI1H C 

11X np11MeHeHHeM npaKTH'IeCKI1 OTCyTCTBYIOT. 

,[{Jijj Onpe,LieJieHI1H B03MO)KHOH BCJIH'IHHbl paBHOBeCHOH BJ13)KHOCTH opraHH'IeCKI1X MaTepHaJIOB B orpa)l(AaiOU..\HX 

KOHCTPYKU11HX MoryT 6biTb 11CnOJih30BaHbl pe3yJJhTaTbl HCCJle,LIOBaHI1H [20, 21], COrJJaCHO KOTOpbiM cymecTsyeT 

.llOCTaTO'IHO TO'IHaR 3aBHCI1MOCTb Me)K,Liy npaKTH'IeCKHM BJiaroCO,LiepJKaHHCM opraHH'IeCKHX MaTepHaJJOB B 

orpaJK)leHI111 11 paBHOBeCHOH BJlaJKHOCTblO B B03,Liyxe. 

**l BJJ3)KHOCTh MaTep11aJIOB B orpaJK,[(eHHH, o6ycnosneHHajj npoueccoM cop6U11H B % no o6beMy npHHHTa 

paBHOH MaKCHMaJibHOH COp6U110HHOH BJlaJKHOCTI1 MaTepUaJIOB npu t=0°C U onpe,LieJJeHa no Ta6JJ11UaM [16, 17] H 

,[(aHHblM (22-24). 
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orpiDK,D;emlii cornacuo [25, 26]. Cse,!l,eHIDI H3 RSN 143-

921 npHBO,!I,.HTC.H ua TOM ocuosaHHM, qTo B STR 

2.01.03:1999 nonpasKa Mw, yqHThiBaroman ,!I,OIIOJIHM­

TeJihHOe ysJia)I(HeHHe MaTepuana B orpa)l(,!l,eHMM, uaxo­

,!I,HTC.H B TecuoH: CB.H3H c ,!l,eKJiapupyeMhiM s RSN 143-

92 pacqeTHhiM 3HaqeHMeM BJia)I(HOCTH MaTepMaJIOB B 

orpa)l(,!l,eHMM, npaKTuqecKH nepeueceHHhiM B pernaMeHT. 

ITo3TOMy cpasueuue BhlqucneHHhiX B03MO)I(HhiX 

3uaqeHHM paBHOBeCHOM BJia)I(HOCTH CTpOHTeJihHhiX 

MaTepuanos B orpa)l().laromux KOHCTPYKIUf.HX c ,!l,aHHhiMH 

HOpMaTMBHhiX ,!J,OKyMeHTOB C ll03MUHH BJia)I(HOCTH 

rrpe,!!,CTaBJI.HeT rrpaKTHqeCKHM MHTepec. 

C yqeTOM rrpe,!!,CTaBJieHHhiX B Ta6JI. 2 pe3yJihTaTOB 

CJie,!l,yeT OTMeTHTh, qTO ,!I,JI.H nqeHCThiX 6eTOHOB llJIOT­

HOCThiO OT 300 ,!1,0 1000 KrfM3 M KepaM3HT06eTOHa 

llJIOTHOCThiO 800, 1000 Kr/M3 B (27] HCIIOJih30BaHhl 

3aHH)I(eHHhie pacqeTHhle 3HaqeHMH BJia)I(HOCTH MaTepHa­

JIOB. Cne,!J,OBaTeJihHO, H npe,!!,JiaraeMhie [27] nonpaBKM 

~A~1 • ,!I,JIH Onpe.lleJieHH.H npoeKTHOrO 3HaqeHHH MX K03Ql­

QlMUHeHTa TennonpoBO,!I,HOCTH Tpe6yroT yToqueuun (no 

uarneMy MHeHI1IO, B cTopouy ysenuqeu11n). 

Cpasueuue BJia)I(HhiX COCTOHHI1M W0 11 Wpac~ 

,!!,pyrux MaTep11aJIOB B orpa)l(,!l,eHHHX npe,!!,CTaBJieHO B 

Ta6JI. 2. 

4. BLIBO,!I,hl 

1. Pasuosecuan BJia)I(HOCTh W0 orpa)l(,!l,eH11M npe,!!,­

cTasneua KaK CYMMa COp6U110HHOf0 w.~ 11 TepMOKOH­

,!I,eHCaUI10HHOf0 W1 ysJia)I(HeHI1H. IToKa3aHo, qTo K03Ql­

Ql11UHeHT ~ HBJI.HeTCH Kp11Tep11eM 3KCIIJiyaTaUI10HHOf0 

BJia)I(HOCTHOfO COCTOHHH.H orpa)l(,!l,eHI1H. 

3aBI1C11MOCTh paBHOBeCHOM BJia)I(HOCTH orpa)l(,!l,eHI1M 

OT BeJII1q11Hhi Kp11Tep11H ~ npe,!!,CTaBJieHa Bhipa)l(eHI1eM 

(4), B KOTOpOM W1° - TepMOKOH,!I,eHCaUI10HHa.H COCTaB­

JIHIOIQaH W1 np11 ~=0 - no ,!l,aHHhiM perpecCI10HHoro 

auamna ,!I,JIH KJia,!I,KI1 113 CIIJIOIIIHOfO fJII1H.HHOrO 06hiK­

HOBeHHOfO H CI1JI11KaTHOrO K11pnuqa, nqei1CT0f0 6eTOHa, 

KepaM311T06eTOHa, IIIJiaKo6eTOHa, 3aChlllKI1 113 IIIJiaKa 

COCTaBJI.HeT 12,3 o/o no 06beMy, a ,!I,JIH MHHepaJIOBaTHhiX 

M3,!1,eJIHM B Tpa,!I,11UI10HHhiX orpa)l(,!l,aiOIQ11X KOHCTpyK-

UM.HX- 0,028% no o6beMy. Onpe,!!,eneHI1e Wro ,!I,JI.H 

nerKMX ueoprau11qecK11x 11 oprauuqeCK11X TeiiJIOH30JI.H­

UMOHHhiX MaTepHaJIOB, IIp11MeHHeMhiX B COBpeMeHHhiX 

1 C 1.06.1999 sse.neu STR 2.05.01:1999 B3aMeH RSN 143-92 
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orpa)l(,!l,aroml1x KOHCTPYKUM.HX 3,!1,aHHM, nsnneTc» aKTy­

aJihHhiM 11 6y,!J,eT B03M0)1(HhiM IIpH HaKOIIJieHHM ,!l,aHHhiX 

IIpOBO,!I,HMhiX HaTypHhiX o6cJie)J,OBaH11M TaKMX orpa)l(­

,!l,eHHM. 

2. ITapaMeTP KJIHMaTa xono,!I,Horo nepHo,!l,a npe,!!,­

cTaBJieH K03QlQl11UMeHTOM (X. Y CTaHOBJieHO, qTQ ,!I,JI.H 

pacqeTa BeJIHqMHhl TepMOKOH,!I,eHCaUI10HHOM COCTaBJI.H­

IOIQeH paBHOBeCHOM BJia)I(HOCTH orpa)l(,!l,eHHM MO)I(eT 

6b1Th npHH.HTO 3HaqeHMe a=0,2 KaK ,!I,JI.H BCeif Tepp11TO­

pHH JlHTBhl, TaK H ,!I,JIH paJi:OHOB MOpCKOrO rro6epe)l(b.H. 

3. OcymecTsneua oueuKa B03MO)I(HOH senuqi1Hhi 

pasuosecuoil BJia)I(HOCTI1 ,!I,JI.H OT,!I,eJihHhiX CTPOHTeJihHhiX 

MaTep11aJIOB B orpa)l(,!l,eHmiX, KOTOpa.H ,!J,OJI)I(Ha yqi1Thi­

BaThCH npH ycTaHOBJieHHH npoeKTHOfO 3HaqeHH.H MX 

K03QlQl11U11eHTa TeiiJIOnpoBO,!I,HOCTI1. 
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PASTATTJ ATITVARINITJ KONSTRUKCIJTJ 
NUOSTOVIOJO DREGNIO PRIKLAUSOMYBE NUO 
SKAICIUOJAMTJJTJ KLIMATO PARAMETRTJ 

I. Gnipas, V. Kersulis, S. Vejelis 

Santrauka 

ISnagrinetas atitvarinitt konstrukcijtt nuostoviojo dregnio 
rysys su skaiCiuojamaisiais klimatiniais parametrais. Atitvarq 
nuostovusis dregnis W0 yra isreikstas sorbcinio W.s ir 
termokondensacinio W1 idrekio suma ir parodyta, kad koe­
ficientas T} (3) yra eksploatacinio dregminio biivio kriterijus. 

Atitvarq nuostoviojo dregnio priklausomybe nuo krite­
rijaus T} vertes pateikta (4). Cia W1° - termokondensacinis 
demuo IY1 , kai T}=O. Bandymq duomenimis, jis Iygus 12,3% 

(tiirio) pilnaviduriq keraminiq ir silikatiniq plyfi! miirui, taip 
pat akytajam betonui, keramzitbetoniui, slakbetoniui, slako 
uzpildams ir - 0,028% (tiirio) akmens vatos gaminiams 
tradicinese atitvarinese konstrukcijose (I pav. ). 

Saltojo periodo klimatui ivertinti taikytas parametras a 
ir nustatyta, kad skaiciuojant atitvarq nuostoviojo dregnio 
termokondensacini demeni Lietuvos klimata s~lygomis a=0,2. 

Bandymq duomenimis ir atsizvelgiant i galim~ klimato 
parametrq itak~ atitvarq dregminiam biiviui, atliktas galimq 
atitvarq statybiniq medziagq nuostoviojo dregnio vercitt, i 
kurias turefi! biiti atsizvelgiama nustatant siq medZiagtt silumos 
laidumo projektines vertes, ivertinimas (2 lentele). 

THE EQUILIBRIUM MOISTURE OF BUILDING 
ENCLOSURES AS FUNCTION OF CALCULATED 
CLIMATIC PARAMETERS 

I. Gnip, V. Kersulis, S. Vejelis 

Summary 

The climatic parameters influence the equilibrium mois­
ture of building enclosures and their thermal insulating lay­
ers. This investigation seeks to find a quantitative correlation 
between these influence values. 

The enclosure equilibrium moisture content W0 was ex­
pressed as the sum of two components: sorption moisture 
W5 and thermal condensation moisture W1 (formula I). The 
coefficient 11 was introduced as the maintenance moist state 
criterion (formula 3), which depends on climatic conditions. 
It has been used for in-situ investigations of different enclo­
sures (Fig I) of dwelling houses as well as for damp and wet 
premises data [4--15]. The results (Fig 2, 3) show the depen­
dence of equilibrium moisture on TJ. This dependence has 
been expressed by (4), where W1° is w; component due to 
thermal condensation when TJ=O. W1° is equal to 12,3% (vol) 
for ceramic and sand-lime, brick masonry as well as for porous 
concrete, expanded clay aggregate, slag fillings and is equal 



to 0,028% (vol) for rock wool products in traditional enclo­
sures (Fig I). 

The parameter a (7) was introduced for estimating cold 
season climate influence after mathematical statistical treat­
ment of long-term climatic data [19]. It has been found (Table 
I) that a may be adopted to be equal to 0,2 when the equi­
librium moisture component due to thermal condensation has 
been calculated for Lithuanian climatic conditions. 

The possible equilibrium moisture of various building 
materials for enclosures has been evaluated by the proposed 
method and is given in Table 2. The data do not apply to 
expanded polystyrene, polyurethane foam and cellulose fibre 
because in-situ investigation data are absent for enclosures 
with these insulating materials. Table 2 shows that there are 
several distinctions in given values and corresponding values 
introduced in abrogated normative documents [25, 26] as well 
as corresponding corrections ~A.... in valid documents [27] 
stipulated by additional moisture content of materials in en­
closures. 

The correction value ~A.... must be defined more pre­
cisely when thermal conductivity design values are calculated 
for enclosures with porous concrete or expanded clay aggre­
gates. 
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