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Abstract

EPS external wall thermal insulation system has become the mainstream of today’s construction
insulation system because of its good thermal insulation performance. EPS external thermal insu-
lation system under the influence of winter low temperature and summer high temperature envi-
ronment is simulated by finite element analysis software. The simulation results show that high
temperature and low temperature alternating effect is one of the main reasons for cracks and
falling off of external thermal insulation wall; EPS board has excellent insulation properties; the
deformation of the walls around and windows around is the most prominent, and therefore
should be taken seriously. Through the numerical simulation of the external wall thermal insula-
tion system, the regular of wall strain development is obtained, which provided scientific analysis
and theoretical basis for nodes design and processing of the corresponding engineering disasters
of external wall thermal insulation system.
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Figure 1. The size of wall (unit: m)
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Figure 2. Structure of the wall composed with ex-
ternal thermal insulation system with EPS board
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Table 1. The property parameters of various materials
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ﬁ’% 2500 1600 20 1600 2400
Kg/m
WI(m-K) 1.37 0.93 0.041 0.93 0.77
LERA
J(kg-K) 882 1050 1.38 1050 840
K Z X 1E—
AIPIk R 16-6 10 12 60 12 0.2
/IC
VAR LE 0.2 0.28 0.1 0.28 0.2
FRAERLE 25,500 4900 9.1 4900 3100
MPa
SR 200 10 50 5 10
mm
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Figure 5. The curve of changing temperature with time
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Figure 6. Displacement contour of external thermal insulation wall
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Figure 7. The wall deformation contour at each stage

E 7 SRR ER T E

ARALARAE N ARTERCR M T, AR R B E R, AR KWL 0.2e-3 m. AT, i/E
XTSRRI MAR K, AESEPR TREH, — % BN ZVE SR IR L B AR T, RS AA ffy AN T 7 30 F AR 8 24 5
HAL, BRI KE AR DL

5. &ig

1) SRR RGITRNEERN R SR A E LB RN JEHAILTT X, ZFEBHEHIE,
fEFFAMRIR RGP ERIH RIA 50°C, MAFTHFEAMAIMRR RGN RIINE-20C, ERANEZZER
72, MR R G R R EE, BB

2) R R ORIR)Z , H AR AR B, SRR FEARACBUR, IXFEMEM] TR
R ORIRIERE, BUESE 1 SR IRARAE S b A2 o OE B ) & B

3) AMRIB AL, AN P A R, R MRS R B R E. Bk,
E S R v A7y SR B A4S A B AN 7 AR AR B

©



st
At

E&WE

B Kkl gt kI, 5 H %45 20141035020,

SE 3 #Ek (References)

(1]

(2]
(3]
(4]
(5]

¥R Fs, BN, BRI T EERA EPS fRIBARBEMWIE T[], AN KFEZIR (L EAR), 2010,
31(4): 15-18, 72.

JGJ 144-2004, HMAMRR TRERARFE[S]. dbat: B a5 Tl 4 it 2005.
GB50176-93, AR TIITHIELS]. Jbat: A EvH-RI At 1993
O, EBIMESMRE RGN AE RPN AC[I]. AR R K2, 2009(11).
TREARE. ANSYS 7B B8R 5 SEBIAERTIM]. Abnt: v B 2RIE R+, 2007.



	Finite Element Analysis on EPS External Wall Thermal Insulation System under Summer and Winter Alternate Environment
	Abstract
	Keywords
	冬夏交替环境下EPS外保温系统有限元分析
	摘  要
	关键词
	1. 前言
	2. 计算模型的建立
	2.1. 尺寸的选取
	2.2. 材料特性
	2.3. 基本假定
	2.4. 网格划分
	2.5. 边界条件
	2.6. 荷载施加
	2.7. 热传导和热对流方程

	3. 分析过程
	4. 分析结果
	4.1. 温度场分析结果
	4.2. 墙体变形分析

	5. 结论
	基金项目
	参考文献 (References)

