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Stawbines medziagos ir gaminiai 

PABHOBECHOE YL(EJihHOE BJIArOCOL(EPJKAHIIE JIErKMX 
TEIIJI 01130JIHIJ,IIOHHhiX MA TEPIIAJI OB 

H. ruun, c. BesiJIHC, B. KepmyJIHC 

J1Hcmumym «TepA10U30J15llfUR» 

1. BBe)leune 

B Ka'leCTBe yTerumTeJUJ cTpmneJihHhiX orpa)l(naiO­

IUHX KOHcrpyKUHH umpoKo npHMeiDJIOTCJI CTeKJIOBOJIOK­

HHCThie 11 MI1HepaJIOBaTHhie 113neJIHJI, fiOJII1CT11pOJihHbie 

neHonJiaCTOBhie DC:6-C IIJIHThi, a TaK)I(e ChiriY'li1H Ten­

JIOI130JIJIU110HHhJH MaTep11aJI - 3KOBaTa. 

.[I,JIJI ycneumoro np11MeHeHI1JI 3TI1X MaTep11aJIOB 11 

paU110HaJihHOrO npoeKT11pOBaHI1Jl orpa)l(naiOIU11X KOHC­

TPYKU11H Heo6xoni1MO 3HaTh 11x TenJiocp11311'lecKI1e 11 

MaCC006MeHHble xapaKTep11CTI1KI1. .[I,JIJI Bhl'li1CJieHI1Jl 

K03cpcp11U11eHTOB MacconepeHOCa B Ka'leCTBe 11CXOnHhiX 

BeJII1'li1H 11CnOJih3YIOT 1130TepMbl paBHOBeCHOrO yneJib­

HOro snaroconep)l(aHI1JI [1], xapaKTep113YIOIU11e cop6ui1-

0HHhJe csolicTBa MaTep11aJIOB. Cyxoli MaTep11aJI, noMe­

meHHhiH B cpeny BJia)I(HOro sOJnyxa, norJiomaeT naphl 

BOnhJ no noCTI1)1(eHI1Jl 11M paBHOBeCHOfO yneJihHOfO 

BJiaroconep)l(aHI1JI W P , onpeneJIJieMoro napaMeTpaMI1 

OKpy)l(aiOmeli cpenhJ: OTHOCI1TeJihHOH BJia)I(HOCThlO 

B03nyxa <p , TeMnepaTypoli T 11 TaKI1MI1 xapaKTepHc­

TI1KaMH MaTep11aJia, KaK ero yneJihHaJI nosepxHOCTh, 

ancop6U110HHaJI aKTI1BHOCTh nosepXHOCTI1, KOJII1'leCTBO 

11 COCTaB paCTBOp11MhlX B Bone BeiUeCTB. 

}bBeCTHbJe 113 Jli1TepaTypHb!X 11CTO'lHI1KOB naHHhie 

o6 113oTepMax pasHosecHoro yneJihHoro BJiaroconep)l(a­

HIDI TenJIOI130JIJll.II10HHhiX MaTepHaJIOB ycTapeJII1, K TOMY 

)l(e onpeneJieHbl nJIJI MaJIO np11MeHJieMbiX MaTep11aJIOB 

[2, 3]. 

HacTOJIIUaJI pa6oTa nocBHIUeHa 11CcJienosaHI110 1130-

TepM pasHosecHoro ynenhHOro BJiaroconep)l(aHI1JI 

JiefKI1X HeOpraHI1'leCKI1X 11 opraHlflleCK11X TenJIOI130-

JlJ!l.II10HHhiX MaTepHaJIOB, np11MeHJieMbiX B COBpeMeHHOH 

CTp011TeJihHOH npaKTI1Ke. 

2. MeTo)lnKa nccJienosaunu 

3Kcnep11MeHTaJibHO 1130TepMbl paBHOBeCHOrO 

yneJihHOfO BJiaroconep)l(aHI1Jl TenJIOI130JlJ!l.II10HHhlX 

MaTep11aJIOB onpeneJIJIJII1Ch TeH311MerpH'leCKI1M (3KCI1Ka­

TOpHhiM) MeTOnOM [4). 

Chmy'l11H MaTep11aJJ HaChll1aJII1 B 6IOKChJ cJioeM 

TOJIIlli1HOH OKOJIO 30-40 MM, a MaKCI1MaJihHh!H pa3Mep 

KycKOBhiX o6pa3UOB He npeBhJlllaJI 20 MM. Macca 

11CCJienyeMblX o6pa3l.IOB B 3aBI1C11MOCTI1 OT nJIOTHOCTI1 

MaTepiiaJia COCTaBJIJIJia 1-3 r. 

MaKCI1MaJihHO B03MO)I(HaJI Olll116Ka onpeneJieHI1JI 

He npeBhllllaJia 2% [ 4). .[I,JIJI CHI1)1(eHHJI norpelliHOCTH 

onpeneJieHHJI lf3-3a HeOnHoponHOCTH TenJIOI130JIJI­

UlfOHHhlX MaTepHaJIOB lfCfiOJlh30BaJICJI MeTOn OT6opa 

cpenHeli npo6hi [5). 

l1J-3a pa3HhlX cpopM CBJI3lf BJiarlf B 3aBHCHMOCTH 

OT BJia)I(HOCTH B03nyxa, a TaK)I(e Heonpe):leJieHHOCTH 

reoMeTpHH nopHcTOH CTPYKTYPhi TenJIOI130JIJIUHOHHhiX 

MaTepHaJIOB HeB03MO)I(H0 nOJIY'lHTh CTpOrOrO aHaJIHTH­

'leCKOfO OnHCaHI1Jl 3aBI1CHMOCTI1 paBHOBeCHOfO BJiaro­

conep)l(aHHJI oT sJia)I(HOCTI1 so3nyxa [ 1, 6]. Do3TOMY 

cpenHHe 3Ha'leHHJI pasHosecHoro BJiaroconep)l(aHI1JI 

W p 11CCJienoBaHHhiX TenJIOI130JlJ!l.II10HHh!X MaTepHaJIOB 

B lfHTepsaJie OTHOCHTeJihHOH BJia)I(HOCTH B03nyxa <p OT 

0 no 0,97 Ha OCHOBaHI111 ypaBHeHHH lJ3T (no KJiaCCH­

cp11Kal.ll111 1130TepM cop6UH11 sonJIHoro napa EpyHay::Jpa, 

3MMeTa 11 TeJIJiepa), np11MeHJieMbiX nJIJI onHcaHI1JI 

1130TepM nOJIHMOJieKyJIHpHOH ancop6U1111 (11MeeT 

npesaJII1PYIOIUee 3Ha'leHHe B npouecce cop6U1111), B 

HaCTOJIIUeH pa6oTe npencTaBJieHhl nsyXKOHCTaHTHOH 

3Mn11p11'leCKOH cpopMyJIOH [ 1, 7, 8): 

- bo·<f'[ ] wP =-
1
- 1-b1 ·<p, 
-<p 

(!) 

r ne bo , b1 - nOCTOJIHHhie K03cpcp111..111eHThl, 3aBHCJIIUHe 

OT CBOHCTB MaTepHaJia, onpeneJieHHbie no 3KCnep11-

MeHTaJihHhiM naHHhiM MeTOnOM HaHMeHhlliHX KBanpaTOB 

[7, 8]. 

,IJ,JIJI OUeHKlf 3Ha'leHHH min Wp 11 max Wp np11 

nOJih30BaHHH IIOJiy'leHHhiMH 3aBHCHMOCTJIMH ( 1) 
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npe~no~eHo npuMeHHTh cpe~Hee KBa~paTuYecKoe 

OTKnoHeHue Star (a6comoTHYIO senHYHHy cpe~Heli 

Mephl yKJIOHeHHH OIIh!THhlX ~aHHh!X OT paCC'1HTaHHOH 

KpHBOI1, IIOCTOHHHOH ~JIH BCeX ee yqaCTKOB) [8]. 

Bnaroco~ep~aHue opraHHYeCKHX MaTepuanos 

npe~CTaBJIHJIH B % IIO Macce, TaK KaK rurpOCKOIIH'1e­

CKOe ( cop6uposaHHOe) snaroco~ep~aHHe MaTepuana 

rrporropU,HOHMhHO B IIIHpOKHX rrpe~enax ero IIJIOTHOCTH 

u, TaKHM o6pa30M, Maccosoe snaroco~ep~aHHe HMeeT 

O~HHaKOBOe 3Ha'1eHHe npH J11060H IIJIOTHOCTH 

MaTepuana. ITpu yKa3aHHH ~e snaroco~ep~aHHH s % 

no o6beMy ero 3Ha'1eHue smpocno 6hi, HanpuMep, rrpu 

y~BOeHHOH IIJIOTHOCTH B ~Ba pa3a. 

Bnaroco~ep~aHHe uccne~yeMhiX HeopraHJ1'1eCKHX 

MaTepHanOB Bhlpa~anH B % IIO 06beMy, TaK KaK B 3TOM 

cnyqae, cy~H no OIIhiTy, OHO npH6JIH3HTeJ1hHO O~HHa­

KOBO llpH n1060H IIJIOTHOCTH MaTepuana [9, 10]. 

3. Pe3yJihTaThi n:cnepnMeuTaJihHoro onpe.ueJieuuH 

H30TepM COpfiUHH BO,UHHOfO napa TeDJIOH30JIHUHOH­

HhiMH MaTepuaJiaMH 

3.1. CTeKJIOBOJIOKHHCThle H MHHepaJIOBaTHhie H3.Ue­

JIHH 

Hccne~osaHhi o6pa3U,hi cTeKnosonoKHHCThiX H3~e­

JII1H, H3fOTOBJieHHhlX qrHpMaMH ,<!>naH~epep-qy~oso" 

(POCCHH) H ,,ISOVER" (<l>HHJIHH,UHH), a TaK~e MHHepa-

JIOBaTHhlX 113~eJIHH, H3f0TOBJ1eHHhlX rrpe.urrp11HTHHMH 

,Partek Paroc Po1ska" (I1onhwa) H ,Paroc" (JlMTBa). 

3KCilepHMeHTaJihHhle ~aHHhie IIO paBHOBeCHOMY 

y~eJihHOMY BJiai"OCO~ep~aHH!O CTeKJIOBOJIOKHHCThiX H 

M!1HepanOBaTHhiX 113~eJ111H Wp(i) rrpe~CTaBJieHhl Ha 

puc. 1-4. Orrpe~eneHHhie 3Ha'1eHHH Km<!Jqmu.ueHTOB b0 

H b1 perpeCCHOHHOH 3aBHCHMOCTH ( 1) rrpHBe~eHhl B 

Ta6n. 1. 
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Puc. 1. fboTepMbi cop6utm BO.UliHoro rrapa cTeK­
JJOBOJJOKHHCTbiMH H3.UeJJHliMH: I - MaTbi URSA M-1 I. 
rrnoTHOCTb - 13, I Kr/M3 (,<l>naifnepep-lly.uoso", PoccHli); 
2 - IIJJHTbi RKL-30. rrnoTHOCTb - 79,6 Kr/M3, (,lsover", 
<l>HHJJliH.UHli) 

Fig 1. Isothermal sorption of water vapour by glass­
-wool products dependent on relative air humidity: I -

mats URSA M-11, density 13, I kg/m3 (,Ptleiderer­

Cziudovo'", Russia); 2 - slabs RKL-30, density 79,6 kg/ 
m3 (,lsover'". Finland) 

1 Ta6nuua. Pe3yJJhTaThi cTaTHCTHYecKoif o6pa6oTKH :JKcrrepHMeHTaJJbHbiX naHHhiX rro pasHosecHoMy y.uenbHOMY 
BJJaroco.uep)KaHHID CTeKJJOBOJJOKHHCTbiX H MHHepaJJOBaTHbiX H3.UeJJHH 

Table 1. Statistical treatment of equilibrium moisture experimental data results for glass and rock-wool products 

f1JIOTHOCTh, 
3Ha'1eHHH K03QlQ)!1U!1eHTOB 

s/;Jr' l13.U en 11 e ypaBHeHH5l (1) 
Kf/M1 

bo 
%no o6beMy 

b! 

CTeKnosoJIOKHMCThie MaTh! URSA M -11; 
13,1 0,00367 0,197 0,0110 

"<!>Jiai1.uepep-qynoso", PoccH5l 

CTeKnosoJIOKHHCThie rrnHThi RKL-30, 
79,6 0,088 0,902 0,0350 

"ISOVER", <l>HHJI5lHlli1H 

MHHepanosaTHhie MaTh! MAT LAM 91 
49,5 0,018 0,963 0,0034 

"Partek Paroc Po1ska", ITOJihllla 

M HHepanosaTHhie rrnHThi EL [II], 
73,2 O,Q25 0,986 0,0058 

"Paroc", JlHTBa 

To )](e, VL 117 0,027 0,986 0,0039 

To )](e, PDP 159 0,066 0,996 0,0063 

M HHepaJiosaTHhle 113.UeJIH5l 49,5 
"Partek Paroc Po1ska", TIOJihllla, 73,2 0,024 0,980 0,024 
AB "Paroc", JlMTBa 117 
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Puc. 2. lhoTepMhi cop6unu BO.UJIHoro napa MHHepano­

BaTHhiMH H3.UeJIIIJIMH: I - MaTh! MAT LAM 91, 

nnoTHOCTh - 49,5 KriM\ (,Partek Paroc Polska", 

TioJibllla); 2 - nJIHThi EL [II], nnoTHOCTh - 73,2 Kr/M3 

(,Paroc", liHTBa) 

Fig 2. Isothermal sorption of water vapour by rock­

-wool products dependent on relative air humidity: I -

mats MAT LAM 91, density 49,5 kg/m3 (,Partek Paroc 

Polska", Poland); 2 - slabs EL (II], density 73,2 kg/m3 

(,Paroc", Lithuania) 
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Puc. 3. H3oTepMhi cop6unu BO.UJIHoro napa MIIHepano­

saTHhiMH nnHTaMH (,Paroc" (II], JlHTBa): I - VL, nnoT­

HOCTh - 117 KriM\ 2 - PDP, nJIOTHOCTh - 159 Kr/M3 

Fig 3. Isothermal sorption of water vapour by rock­

-wool slabs dependent on relative air humidity (.,Paroc" 

[II], Lithuania): I - VL, density 117 kg/m3; 2 - PDP, 

density 159 kg/m3 

Mccne.uosaHHhle cTeKnosonoKHHCThle H3.UeHHJI 

o6na.aaiOT 6omwei1 mrpocKOIIHlfHOCTh!O ( cop6a-po­

saHHOH), lfeM MHHepanosaTHhre. HarrpHMep, 3HalfeHHe 

wp CTeKHOBOJIOKHHCTblX nnHT RKL-30 rrpH <p = 90% 

COCTBBJ1JieT 0,15% no 06beMy H B 5-7 pal npeBblill&eT 

:no 3H&lfeHHe )lJIJI HCCJJe.UOBBHHhiX MHHepaJJOBBTHbiX 

H3)leJJHH IIJJOTHOCTh!O 49,5-117,0 Kr/M3. 

ITo .UBHHbiM 3KCIIepHMeHTB MO:lKHO OTMeTHTh yse­

JlHL!eHHe rHrpOCKOIIHlfHOCTH CTeKHOBOJJOKHHCThiX H3.Ue­

J1HH IIpH 60JJbilleH IIJJOTHOCTH (pHC. 1 ). 

361 

0.05 

;>-, 
2' 0.04 
C) 

~ 
0 0.03 
0 

"' ~ 0,01 

ii::: "- 0,01 

0 

J 

~)_ 
Ll'A 

~ A ..---
__, !--' 

0.2 OA 0.6 0.8 

0THOCHTeJihHaJI BJialKHOCTh B03.UyXa <p 

Puc. 4. 06o6rueHHaJI H30TepMa cop6uuu so.aJIHoro napa 

MHHepanoBaTHhlMII 113.UeJIHJIMII, 113fOTOBJieHHhlMH B JliiTBe 

H IloJibllle: o - MaTh! MAT LAM 91; 1\.- nJIHThi EL; 

D - IIJIIITbl VL 

Fig 4. Generalized isothermal water vapour sorption curve 

for rock-wool products produced in Lithuania and Po­

land: o - mats MAT LAM 91; 1\. - slabs EL; D - slabs 

VL 

BnHJIHHe IIJJOTHOCTH MHHepanosaTHhiX H3)leJJHH B 

HHTepBaJJe OT 49,5 .UO 117,0 Kr/M3 HB HX rurpOCKOIIH­

lfHOCTb 00 .UBHHhiM 3KCIIepHMeHTa He MO:lKeT 6biTb 

OTMelfeHO ( CM. TB6JJ. 1) H IIpH OTHOCHTeJJbHOH BJJB:lKHOC­

TH B03.UYXB <p = 90% (wp +Star) He rrpeBb!WBeT 

0,032% rro o6beMy (pHc. 2, 3). )l,JJJI nnHT PDP 

IIJJOTHOCTb!O 159 Kr/M3 [ 11] OTMelfeHO yseHHlfeHHe 

3HBlfeHHJI W p , BeJJHlfHHB KOTOporo npH <p =90% 

nocnrraeT 0,068% no o6beMy (pHc. 3). 

Ha scex KpHBhiX cop6UHH BO.UJ!Horo rrapa MO:lKHo 

Bbi.UeJIHTb )lBe .UOCTBTOlfHO Bbipa:lKeHHbie 06JJaCTH: 

0< <p <0,8 (ancop6UHOHHO-CBJI38HHBJI BJiara) H 

0,8< <p <0,97 (KanHJIJIJipHO-CBJI3BHHBJI BJJara). Ha6JJIO­

naeMhiH cpaBHHTeJJbHO HeMBJihiH pa36poc 3KCIIe­

pHMeHTBJihHhiX .UBHHbiX Wp(i) CTeKJIOBOJIOKHHCTblX H 

MHHepaJJosaTHhiX H3.UeJJHH MO:lKHO o6bJICHHTh CTPYKTYP­

HOH HeO.UHOpO.UHOCTh!O TBKHX MaTepHaHOB. 

3.2. flJIHThl DOJIHCTHpOJibHOrO neHOUJ13CT3 

Mccne.aosaHhi o6pa3Uhi IIJIHT noJJHCTHpOJihHOro 

neHonnacTa I1 CE-C JJHTOBCKHX npoH3BO.UHTeJJei1 

,Polasta", ,Ukmerges gelzbetonis", lloJJbcKoro rrpoH3-

BO)lCTBa, a TBK:lKe IIJIHT 3KCTpy3HOHHOrO IIOJJHCTHpOJJa 

,Styrodur C" (fepMaHHJ!). 

3KcnepHMeHT8JlhHhie .UBHHhie no paBHOBeCHOMY 

y.aeJJbHOMY BJiaroco.aep:lKBHHIO HCCJie.UOBBHHbiX nJIHT 

npe.UCTBBJieHhl HB pHC. 5-8. 3HalfeHHJI Km<lJqmuHeHTOB 



bo 11 b1 perpeCCI10HHOH 3aBI1CI1MOCTI1 ( 1) rrp11Be)leHbl 

B Ta6JI. 2. 

J1ccJie)lOBaHHbie IIOJII1CT11pOJibHbie IIeHOIIJiaCThl 

TIC5-C o6na)laiOT He3HaqJ1TeJihHOH r11rpocKormqHOCThiO 

(cop611pOBaHHOH), 3HaqeHHe ~' rrp11 <p=90% He rrpeBbl­

waeT 2,15% ITO Macce. C yseJII1qeHJ1eM IIJIOTHOCTI1 

rreHOIIJiaCTa ero r11rpOCKOIIJ1qHOCTh yMeHhWaeTCH. 

3Haqi1TeJihHa» )l{e qacTh cop6HpyeMoH snar11 rrorno­

maerc» rrp11 <p>O,S, KaK 11 B cnyqae HeopraHJ1qecKHx 

BOJIOKHHCThiX MaTepHanos. CTpyKTypHa» Heo)lHOPOII­

HOCTh IIeHOIIJiaCTOB Bhl3hiBaeT HeMaJibiH pa36poc 

3KCIIep11MeHTaJibHhlX )laHHhlX (CM. p11C. 5 6, 6). 
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0THOCHTeJJbHaJI BJJalKHOCTh B03JlyXa (jJ 

Puc. 5. I1JoTepMhi cop6UHH BOJlJIHoro napa norrHCTH­

porrhHhiM neHonrracToM IIC:O-C. a) H3rOTOBHTeJJh 
,Polasta'", nrroTHOCTh, Kr/M3: o - 13,4 (KpHBaJI I), L\. -

]8,6 (KpHBaJI 2). 6) H3fOTOBHTeJJh ,Ukmerges 
ge]zbetonis'", nJJOTHOCTh, Kr/M3: 0 - 13,2 (KpHBaJI 1), L\. 

- ]8,3 (KpHBaJI 2) 

Fig 5. Isothermal sorption of water vapour by expanded 

polystyrene dependent on relative air humidity. a) - pro­

ducer ,Polasta'", density 13.4 kg/m3 (curve 1) and 
18,6 kg/m3 (curve 2) 6) - producer ,Ukmerges gelz­

betonis'·, density 13,2 kg/m3 (curve 1) and 18,3 kg/m3 

(curve 2) 
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Puc. 6. I1JoTepMbi cop6uu11 BOilJIHoro napa: a) 
noJJIICTIIporrhHhiM neHonrracToM IICE-C nrroTHOCThiO -

12,4 Kr/M3 (,Styropex'"; IlOJJhiiia); 6) 3KCTpy3HOHHhiM 
no,111CT11porroM ,Styrodur C'" nrroTHOCThiO - 34,2 Kr/M3 

( .. BASF AG'", fepMaHHJI) 

Fig 6. Isothermal sorption of water vapour by expanded 

(a) and extruded (6) polystyrene dependent on relative 
air humidity: a) density 12,4 kg/m3 (,Styropex'·, Po­

land); 6) density 34,2 kg/m3 (,BASF AG'", Germany) 
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Puc. 7. 06o6meHHall II3oTepMa cop6mm BOJlJIHoro napa 
noJJIICTIIporrhHhiM rreHonrracTOM IIC:O-C: o - HJroTo­

BHTerrh ,Polasta'·, nJJOTHOCTh - 13,4 KrfM\ L\. - TO JKe, 
nJJOTHOCTh - 18,6 Kr/M'; 0 - H3fOTOBJITeJJh ,Ukmerges 

gelzbetonis'·, nJJOTHOCTh - 13,2 Kr/M3 

Fig 7. Generalized isothermal water vapour sorption curve 

for expanded polystyrene. Density: o - 13,4 kg/m3 

(,Polasta''); L\. - 18,6 kg/m3 (,Polasta'"); D - 13,2 kg/m3 

(,Ukmerges gelzbetonis'') 



2 T30JIULI3. Pe3yJJbTaTbl CTaTUCTUqecKOH o6pa60TKU JKCIIepuMeHTaJJbHbiX ,UaHHbiX ITO paBHOBeCHOMY yneJJbHOMY 
BJJaroconeplKaHHIO rroJJHCTHpOJlbHoro rreHorrnacTa TICE-C 

Table 2. Statistical treatment of equilibrium moisture experimental data results for expanded polystyrene 

TipOH3BO.llHTeJib 
TIJIOTHOCTb, 

Kr/M3 

JlHTOBCKo-poccHlicKoe AO "Polasta" 13,4 

To )J(e 18,6 

AO "Ukmerges gelibetonis" 13,2 

To )J(e 18,3 

"STYROPEX", Zaklad Pracy 
12,4 

Chronionej, Olstyn (TIOJibwa) 

XHMWJeCKHH KOHuepH "BASF AG" 
(fepMaHHH) - 3KCTpY3HOHHbiH 34,2 
noJIHCTHPOJJ "Styrodur C" 

13,4 
AO "Po1asta", AO "Ukmerges geiZbetonis" 18,6 

13,2 

13,4 
AO "Po1asta", AO "Ukmerges ge1zbetonis", 18,6 

"STYROPEX" (TioJJbwa) 13,2 
12,4 

4 
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15::""" 

() 

t.----1 r- D --~ 0.1 0,4 0.6 0.8 

0THOCHTeJJbHaH BJJalKHOCTb B03,UyXa ~ 

Puc. 8. 06o6Il.leHHall H30TepMa cop6uuu BO,!lHHoro napa 
rronucTupOJlbHbiM rreHorrnacTOM TICE-C, H3rOTOBJleHHbiM 
B JluTBe u Tionbille: 0, t., D ~ CM. o603HaqeHull Ha 
puc. 7; 0 - u3roToBuTeJJb ,.Styropex'", ,.Zaklad Pracy 
Chronionej'·, 01styn (Tiomilla), rrJJOTHOCTb - 12,4 Kr/M3 

Fig 8. Generalized isothermal water vapour sorption curve 
for expanded polystyrene produced in Lithuania and 
Poland: o, t., D -see Fig 7; 0- density 12,4 kg/m3 

(,Styropex", Poland) 
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3Ha<JeHIHI K03<j:l<j)HUHeHTOB 
sw. ypasHeHHH (I) 

%no Macce 
bo bl 

1.410 0,959 0,401 

0.991 0,945 0,277 

1.350 0,996 0,389 

0,798 0,996 0,217 

1,546 0,984 0.370 

0,486 0,981 0,149 

1,272 0,970 0,498 

1,372 0,976 0,456 

40 

30 ' 0 
u 
u 

"' :E 
20 

0 
t:: 

~ 0 
10 

j_ 

~ 
VI 

15::""" ~ ~ -- 0.4 0.6 0.8 

0THOCHTeJJbHaH BJJalKHOCTb B03,Uyxa ~ 

Puc. 9. vboTepMa cop6uuu BO,!lHHOro napa JKOBaTOH. 
f1JlOTHOCTb - 44 Kr/M3: 0 - .,3KOBaTa"", JlHTBa; I\. - TO 
JKe, ,UaHHbie HCCJJe,UOBaHHH 1996 r; 0 - ,Walsekto", 
3cTOHHH. TIJJOTHOCTb 35 Kr/M 3: 0 - Selluvilla-SV, 
cDIIHJJHH,!lllH 

Fig 9. Isothermal sorption of water vapour by cellulosic 
fibre dependent on relative air humidity. Density 
44 kg/m3: o - ,.Ekovata'·, Lithuania; t. - too, data of 
1996; D - .,Walsekto", Estonia. Density 35 kg/m3: 0 -
Selluvilla-SV, Finland 



3 TaOJIHL{a. Pe3yJI&TaThl CTaTifCTH'leCKOH o6pa60TKH 3KCIIepHMeHTaJihHhiX .IIaHHhiX ITO paBHOBeCHOMY y.IIeJihHOMY 

srraroco.uepJKaHHIO 3KOBaThi 

Table 3. Statistical treatment of equilibrium moisture experimental data results for cellulose fibre 

1lo6aBKI1, % no 3Ha'leHI151 K03cpQmmteHTOB 

llJJOTHOCTb, Macce ypasHeHI151 (I) sl.lr' 
ll p0113B01111TeJib %no 

Kf/M3 
6opHaH Macce 

6ypa bo bl 
KI1CJIOTa 

3A0 "3KOBaTa", J111TBa, 
44 12,0 

11CCJiellOBaHI151 1996, 2000 rr. 

AO "Walsekto", 3cTOHH51 44 9,2 

"Sell uvilla-SV', <1>11HJI51Hlll151 [ 12] 35 7,5 

3.3. 3KOBaTa 

J1ccJiellOBaHa 3KOBaTa, np0113B01111Ma.!l 3AQ 

,3KosaTa" (JIHTsa) 11 AO ,Walsekto" (3cToHH.!i), a 

TaKJKe npoaHaJIH3HposaHbi noKa3aTeJIH no pasHosec­

HOMY y ,neJibHOMy snaroconepJKaHHJO aHanorH'lHoro 

MaTepHana Selluvilla-SV ( <l>HHJI.!I.HllH.!I [ 12]). 3KcnepH-

MeHTaJibHbie 3Ha'leHH.!I paBHOBeCHOfO y,neJihHOfO BJia­

fOCO,UeplK3HI1.!1 3KOBaThl rrpellCTaBJieHhi Ha p11C. 9. 

3Ha'leHJ1.!1 K03<}J<}J111 . .ll1eHTOB bo 11 b1 perpeCCI10HHOH 

33Bl1CI1MOCTI1 (1) rrpHBelleHhl B Ta6JI. 3. 

11ccnenosaHHa.!l 3KOBaTa o6nanaeT 3Ha'1HTeJihHoii 

f11rpOCKOIII1'1HOCTbJO ( cop611pOBaHHOH), KOTOpa.!! MOlKeT 

,UOCTHfaTb 35% ITO MaCCe. 3Ha'1HTeJibHa.!l 'laCTh COp611-

pyeMOH BJiarl1 nOrJIOIII.aeTC.!I ITO KaiiHJIJI.!ipHOMY rrp11HI..(I1-

IIY np11 <p >0,8. CnenyeT OTMeTI1Th cpaBHHTeJihHO 

M3Jlh!H pa36pOC 3KCIIep11MeHTaJihHbiX 3Ha'leHHH paBHO­

BeCHOfO BJJarOCOlleplKaHH.!I 3KOB3Tbl pa3JII1'1HbiX IIp0113-

B01111TeJieH. 

4. BbiBO)lbl 

3KcrrepHMeHTaJihHO orrpe,neneHhi 1130TepMhJ cop6-

UHH BOll.!IHOfO napa llJI.!I rpyiiiibl HeopraHH'leCKHX 11 

opraHI1'1eCKJ1X TeiiJIOI130JI.!II..(110HHblX MaTepHaJIOB - CTeK­

JIOBOJIOKHHCThiX 11 MJ1HepaJIOB3THh!X 113.UeJIHH, IIJ111T 

rroJIHCT11pOJihHoro neHorrnacTa TICE-C, a TaKJKe 3KOBaThJ. 

J13-3a pa3Hb!X <}JopM CB.!I311 BJiarH B 3aBHCI1MOCTI1 

OT BJialKHOCTI1 B03,nyxa 11 Heorrpe.ueJieHHOCTH reoMeTp1111 

rropHcToii CTPYKTyphi TerrJIOI130JI.!IUHOHHhiX MaTep11arros, 

He II03BOJI.!IJOIII.11X IIOJIY'111Tb aHaJIHTH'leCKOrO 0III1CaHI1.!1 

3aBI1CI1MOCTI1 paBHOBeCHOfO y.UeJibHOfO BJiaroco,neplKa­

HH.!I OT BJialKHOCTI1 B03.UyXa, IIOJiy'leHHbJe OIIh!THhie 

3Ha'leHI1.!1 paBHOBeCHOfO y.UeJibHOfO BJiarOCO.UeplKaHH.!I 

HCCJie.UOBaHHbiX TeiiJIOI130JI.!II..(I10HHhlX MaTep11aJIOB B 

8,0 
1,1 

9,2 
14,84 0,96 

9,5 

HHTepsane OTHOCHTeJibHOH BJialKHOCTI1 B03.Uyxa <p OT 

0 .UO 0,97 Ha OCHOBaHJ111 ypaBHeHI1H n3T, IIp11MeH.!Ie­

Mh!X ,UJI.!I OIII1CaHJ1.!1 1130TepM IIOJIHMOJieKy JI.!ipHOH 

a.ucop6U1111, rrpe.UCTaBJieHbl .llBYXKOHCTaHTHb!M perpeCCI1-

0HHh!M ypaBHeHI1eM (I). 

iloJiy'leHHhie .llJI.!I 11CCJie,UOBaHHb!X Tef!JI01130JI.!I­

UI10HHhiX MaTep11aJIOB 3MII11p11'1eCKJ1e 3Ha'leHI1.!1 K03<}J­

<}J11UHeHTOB bo 11 b1 perpeCCI10HHOH 33BI1CJ1MOCTI1 (I) 

rrpHBe.UeHhl B Ta6JI. J-3. 
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LENGVTJ TERMOIZOLIACI!'IITJ MEDZIAGTJ 
NUOSTOVUSIS DREGNIS 

I. Gnipas, S. Vejelis, V. Kersulis 

Santrauka 

Literatiirinil! duomem-1_ apie vandens garl! sorbcij<t 

siuolaikinese lengvose termoizoliacinese medziagose yra 

nedaug. Straipsnyje istirtos akmens ir stiklo vatos gaminil!, 

polistireninio putplascio plokscil! ir ekovatos sorbcijos izo­

termos priklausomybe nuo aplinkos oro santykinio dregnio <p. 

Kadangi dregme siose medziagose sujungta keliais biidais, 

tiksli analizine sios priklausomybes israiska yra praktiskai 

ne[manoma [1, 6]. Todel, remiantis BET lygtimis [1], si 

priklausomybe <p intervalu nuo 0 iki 0,97 buvo isreiksta 

dvikonstante empirine lygtimi (I) [I, 7. 8]. 

Eksperimentiniai duomenys pateikti 1-9 pav .. jl! sta­

tistinio apdorojimo rezultatai - 1-3 lentelese. Visoms sorbcijos 

izotermoms charakteringos dvi zonas: O<<p<0,8 (absorbcinis 

dregnis) ir 0,8<<p<0.97 (kapiliarinis dregnis). Tyrinetq stiklo 

vatos gaminil! higroskopiskumas yra didesnis negu akmens 

vatos gaminil.J. ir priklauso nuo gaminiq tankio. Maziausiai 

dregmt;; is aplinkos sorbuoja polistireninis putplastis, labiau­

siai - ekovata. 

THE EQUILIBRIUM MOISTURE CONTENT OF LOW­
DENSITY THERMAL INSULATING MATERIALS 

I. Gnip, S. Vejelis, V. Kersulis 

Summary 

Data about water vapour sorption by modern low-den­

sity thermal insulating materials are very scarce. The isother­

mal sorption of water vapour dependent on relative air hu-
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midity was investigated for rock and glass wool products in 

this paper as well as for expanded and extruded polystyrene 

slabs and cellulose fibre produced in Lithuania, Poland and 

Estonia. 

The moisture in these materials is bound by several ways, 

therefore it is not possibile to express the equilibrium mois­

ture ~~ dependency on relative air humidity <p by an exact 

analytical equation [I, 6]. These dependencies were expressed 

by a two-constant empiric equation (I) for interval <p from 0 

to 0,97 based on BET equations [I. 7, 8]. 

The experimental data are given in Figs 1-9. statistical 

treatment of this data results are given in Tables 1-3. The 

two fields are typical for all isothermal sorption curves: 

O<<p<0,8 moisture bound as adsorbate) and 0,8<<p<0,97 (cap­

illary bound moisture). 

The hygroscopicity of investigated glass wool products 

is higher than for rock wool products and depends on their 

density. This value is very small for expanded polystyrene 

and is considerable for cellulose fibre. 
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