58 40 B35 5
201245 A

3 K 2% % M)E A B 2% B0
JOURNAL OF TONGJI UNIVERSITY(NATURAL SCIENCE)

Vol. 40 No. 5
May 2012

XEHS. 0253-374X(2012)05-0735-05

DOI:10. 3969/j. issn. 0253-374x. 2012. 05. 015

BREARGHIMERTIHREAEZRZHATHH

KA A
(1. BRKE SR EX SR HFME R LRE, BIK 4000455 2. HRKY: BiTRR SHE TREY P, BEIK 400045)

E . B0 — PR RUR G S5, FE 45 0 A TLAH
PR T T kB b, R0 T — MG E I % IS
SCOMELHEAT T X b » U0 B SBCE S FR) 17 4 T ok A PR . 4R
J5 18 FIREFERR M Energyplus X B8 PR 541 28 b & #E 17 #0A) H
OV RRAR AT T3 X L B T R AR R 25 4 L g 5006 K%
oA 6520 MALFE IR A5 M S AR S R B 2 P S SR K
W R RUR SSRGS 5 B 5| R 1 e IR A AT e /N, H 3988 3K 1
TR 6500 G IR G5 Sl ) 5500, (B R ERE L
R 65 LIRSS S 22, ST B B K, 42w iR AR 5 H Bk
AAE B 2 (R A R s A TR B AR SC 6.

XA BERURGHM; T B S W AT
hE 4SS, TUILL 19 X HEkERIRED . A

Analysis of Thermotechnical Calculation
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Lightweight Timber Frame Envelopes
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Abstract: Based on the common thermotechnical calculation
methods for lightweight timber frame wall, an improved
method was presented with an accurate result which agreed
well with the experimental data. The cooling and heating
loads of a bedroom during typical days in Chongqing were
calculated by building energy simulation program,
EnergyPlus. Results show that the air conditioning load per
unit of lightweight timber frame wall is the least in
comparison with the loads of 50% and 65% energy-efficient
brick-concrete walls. The daily average cooling and heating
loads caused by lightweight timber frame wall are about 55%

of the 65% energy-efficient brick-concrete wall. But the
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lightweight timber frame is of the poorer thermal insulation
property and larger fluctuation of loads than brick-concrete
wall of 65% energy-saving. Improving thermal insulation in
summer is the key to optimize the thermotechnical

performance for lightweight timber frame wall.

Key words: lightweight timber frame; thermotechnical

calculation method; air-conditioning load
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Fig.1 Lightweight timber frame wall
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Tab.1 The physical properties of wall materials

" SR HE/ L EHRH
RERS ) (Wem—1eK™1) (kg * m™3) J/(kg+* K) W/(m? + K)
LER 0.16 800 1088 3.21
PR 0.05 85 963 0.53
2X 6 KB ke 0.14 577 1634 3.17
Jivexd 0.12 545 1214 2.37
SEARHAR 0.07 545 1 256 1.91
TKIERPIK 0.93 1 800 1050 11. 37
BRIk
[y 0.06 200 1015 1.17
ISR EE L
(250 ) 0.54 800 1 350 10. 58
Brg®
345 XPS 0.03 30 1 380 0.28
IN JERERIBE4S 0. 30 800 1 050 4,53
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Tab.2 The thermal resistance results of lightweight

timber frame wall

(LEtA7 A TR/ SENHRE/ AHXF
ik (m? «KeW1) (m2+KeW1) w®E/%
Frk— 3.56 3.08 15. 66
T 3.20 3.08 3.92
= 3.01 3.08 2.18
Frkm 3.27 3.08 6.29
R 3.08 3.08 0. 02
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Tab.3 Thermotechnical performance results of wall

553 3R

i (m? -%(E%QV*I) At E‘g Hﬂ%'%a/h
FhE 50% 0.79 3.82 35. 45 7.64
FhE 65% 1. 69 4.05 94. 43 9.51
KRehry 3.08 2. 64 29. 85 4,47
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Tab.4 Comparison of the coiling load for west wall
T/ (W e m™2) Y/ (W e m2)
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Fig.2 Heating load caused by exterior wall per

unit area
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Fig.3 Coiling load caused by exterior wall per unit area
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