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YUCJEHHO-AHAJIUTUYECKUI METOJ PACUETA
TEMIIEPATYPHbBIX JTE®@OPMAILIMU OKOHHBIX IIBX ITPOPUJIEN

Annomayua. Onvim  oxcnayamayuu [IBX oxon 6 paiionax ¢ HUBKUMU — SUMHUMU
memnepamypamu. HapysHCHo20 8030YyXa NOKA3AJ, 4MO OHU NOOBEPHCEHbI FHAUUMENbHLIM U3LUOHBIM
memnepamypHovim 0e@opmayuam, Komopbvle nPUBoOAm K CHUNCEHUIO UX IKCHIY AMAYUOHHBIX KAYeCms.
Oonaxo memnepamyphuvle depopmayuu HUKAK He YYUmvlaromcs npu npoekmupoganuu oxon I1BX,
YUMo C8A3AHO C OMCYMCMEUEM UHICEHEPHOU MeMOOUKYU UX pacuéma Ha memnepamypHule HazpysKu. B
Hacmoswel cmamve npeoCmagien UHICEeHEPHbll N0OX00 K pacyemy memMnepamypHuix oegopmayuii
okounvix npogpuner IIBX. On peanusoséan Ha npumepe pacuema oxkouHoeo I[IBX umnocma c
apmMupyiowum  CMAanbHolM — CepOeHHUKOM HA  MeMNepamypuulii  u3eud Ond  3UMHUX — YCI08UL
akenayamayuy. Pacuém evinoinen 0eyma cnocobamu: YUCIeHHO-AHATUMUYECKUM U YHPOUJeHHbIM
ananumuueckum. Jna sepugpuxayuu pacuémuol Memoouxy 6 KiuMamuieckol kamepe 0blio nposeoeHo
ucnvimanue O0ByXCMEOPYaAmoz20 OKHA Ha memnepamypuylo Haepy3ky. Cpaenenue pesyrbmama
pacuémog ¢ pesyIbmMamamMu UCNbIMaHul noxkazanu pacxodcoenue 6 10.6% (Ona uucienno-
ananumuyeckoeo pacyéma) u 16.2% (02 anarumuyeckozo pacuéma). Pesynvmamvl 1a60pamopHuix
UCNBIMAHUA NOOMEEPOUTU NPUHATNOE 8 PACUEMHOU MemoOuKe OONYWeHue: paciém memnepamypHuix
Odedhopmayuii umMnocma npu e20 WAPHUPHOM KpenleHuu K pame B03MONCHO eecmu Oe3 yuéma
AHCECMKOCU NPUMBIKAIOWUX K UMNOCHY CMBOPOK, NOCKONLKY CMEOPKU U UMNOCT 0eopMUpyiomes
noo Oelicmauem memnepamypsl COSMeCHHO U He nepeoarom opyz Ha Opyea MeXAHUYeCKUX YCUIUL.

Knrwoueevte cnosa: I1BX oxna, npocub umnocma, memMnepamypHas Ha2pysKa, KiuMamuiecKue
8030ellcm8ls, YUCIeHHO-AHATUMUYECKUL Memoo pacuéma.
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!Moscow State University of Civil Engineering, Moscow, Russia
2Research Institute of Building Physics of the Russian Academy Architecture and Construction Sciences, Moscow, Russia

NUMERICAL ANALYTIC METHOD FOR CALCULATION OF PVC
WINDOW PROFILES TEMPERATURE DEFORMATION

Abstract. The experience of operating PVC windows in areas with low winter outdoor
temperatures has shown that they are subject to significant bending temperature deformations, which
lead to a decrease in their performance. Nevertheless, these deformations are not taken into account in
any way when designing PVC windows, which is due to the lack of an engineering methodology for
calculating them for temperature loads. This article presents an engineering approach to the
calculation of PVC window profiles temperature deformations. It is demonstrated on the example of a
PVC window mullion with a reinforced steel core subjected to temperature bending in winter operating
conditions. The calculation is performed in two ways: numerically analytical and simplified analytical.
To verify the calculation method, a double-casement window was tested for temperature load in a
climate chamber. Comparison of the calculation result with the test results showed a discrepancy of
10.6% (for numerical and analytical calculation) and 16.2% (for analytical calculation). The results of
laboratory tests confirmed the assumption adopted in the calculation methodology: the calculation of
the mullion temperature deformations when it is hinged to the frame can be carried out without taking
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into account the rigidity of the casements adjacent to the mullion, since the casements and the mullion
are deformed under the influence of temperature together and do not transfer mechanical forces to each
other.

Keywords: PVC windows, mullion deflection, temperature load, climatic effects, numerical-
analytical method of calculation.
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