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Abstract: This study selected an office building to test the demand of building cooling load in the hot summer and warm
winter zone of China. Based on the hourly cooling load simulated by TRNSYS, sensitivity analysis was conducted on the
building envelopes, and the exterior wall, shading coefficient and infiltration rate were retrofitted for assessing their
thermal responses. Moreover, 26 retrofitting schemes were compared by energy and economic NPV evaluation. The results
indicate that the optimal scenario is the scheme of the exterior wall slightly-retrofitted, infiltration rate highly-retrofitted

and shading coefficient highly-retrofitted, which owns the maximum profit and an economical payback period.
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3D model and plane figure of office building
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Table 1 Detailed information of office building model
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Table 2 Characteristics of sensors
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Fig. 2 Simulated and measured energy consumption
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Fig. 3 Sensitivity of envelope parameters

B3 Wos T ¥ S fy X 25 Bl 45 ) 22 3R 11 Ak

P, AR A LR 0 AR I AR R

WTTERS EER BRI U, 20 H 2 9808 T A o

AR R R R 2 5, SORDO U 2
W, Rk

o - Ml )

i n
2|
i=1

R o WU B 1, WA T U
EZH 0 P 2 B U R M0
(9N B T 2350 2 KIORE L i 1 45 5 4 B 0
PR, R R B X, R4S bk
W IRK SURE R BN IE, R B
VEFSHOR I, R O R, R
/N
HIRHIURE 2R 3 B, BERIRAL (o).
BBH (L) SNSRI 010 e



502 HroAe WO B a4k
FEXTEL S, SNSRI R I 89.32%, it 2.3 EIPEHNE
KTRET, Fhea Bt . AR P 2548 A T MR REBUR A B s 1, i

3 LA U AR RS AR R R AR A

Table 3 Sensitivity and relative sensitivity of envelope parameters
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Table 4 Detailed information of envelope retrofitting schemes

BHARKL ., BB AN AL TR Z B0 2 18 G ) e
AR, e =FH AT REE . EPS R
W PRI — PR R R PR REAR 310 R A RLRE, 7
PR3, M st EPS P AR
frkid, BAFRRE. Bk ok St
TR UGE RSB ER R RNEE . [ 4E
PRGN 977 XURE 2% 5 6 FH 2% 50 ) el ot K BH A
AARBUNE BRSNS 3 oG
AN 4 Fron (BUERA RS, AOiEd5gE
P s

SN N EPS fRi AR

HFBER Ly BERBH

HEBH Z K Sc: Brfie e PERED

BISEWIE S - -
k/ [W/(m?>K)] U AR /T8 I¢/ (vol/h) U AR /T8 Sec & AR /I8
REE 0 1.12 0.00 2 0.00 0.78 0.00
HrE R 1 0.49 10 817.28 1.5 26761.51 0.55 47 754.72
o A 2 0.27 29 797.72 1 53723.42 0.23 96 305.35
3 tEgER S B, 5% (120) FonoMeh s, BiE

3.1 fFE%R

YR 4 PRSE TR, BRI RP S
P B, 575 TRNSYS MR T 2800, 184
i T R REREIK T o AR B REFE (7 45 2 an
Kl 4 s

3200
= 300f
=
B
5 280f
B
H
2601
PZ2)) gy P =y P P Py P -upa= pr
ooooooooooooooooooooooooooo
SN SRR PR =] b il IR i) OB B SIS
ScalecelecglScdlecdlecglecglece g
100,50 | I 1§ 0| T2 Sc0 | 10,8 1| I 1,Scl | T 2.5 1| I 0,c 2 | 1, Sc 2| k2, 52
s
S

K4 kT =4Efe

Fig. 4 Annual energy consumption of retrofitted scenarios
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Fig. 5 Cash flows of the retrofitted scenarios
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