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Analysis of the Energy-saving Methods of the Enclosure Structure and Lighting of an Hospital in Wuhan
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( School of Environmental Science and Engineering, Huazhong University of Science and Technology, Wuhan, 430074 )

[ Abstract] This article takes an inpatient building of a hospital in Wuhan (hereinafter referred to as Building C) as an example

to compare and analyze the energy-saving potential of building energy consumption, and then proposes several feasible

energy-saving methods, such as using exterior windows, natural daylighting, and external affixed polystyrene board. Using

DeST-C to judge the applicability of those methods, we compare them with the conclusions of other domestic researchers to

propose reasonable energy-saving suggestions.
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Table 1 Baseline energy consumption of Building B and Building C

R ] ERCTAVIN HEES HL SFER R
F (J5 kWh) 179.06 3.87 3245 92.42 307.8
BT (%) 58.2 1.2 10.6 30 100
KD 4.69
A (Jim®) 61.54 CHAA 38.02 75 m*, BAHHA 23.51 Ji m®)
BAEES (%) AL 61.8%, ALIEPOKHAE 34.6%, HEEH L 3.6%
Fz2 B CHEERFENER
Table 2 Energy consumption’s conversion of Building B and Building C
FEHLE FEAE S FEK R RN iF S eV GEN
(Ji kWh) (Jim®) (b (tce) (Ji kWh)
307.8 61.54 4.69 1125.57 746.64

] P At BIF 58 35 1 5 1 AN [ XD % Bt e
K AR E T LR B @ ST S ReREFR AR A
156.26 kWh/(m?a)Pl; #1E %% N € 1 R K%
WIHE = = Bt [ g SR RE FEFR ARl 245.93kWh/(m?-a),
B AT FE N 103.19kWh/(m?a)4; 25 i K i &
T B BE B OB B AE AE 4R AR &b T 103.87 ~
288.80kWh/(m?>a), “F¥3{H N 163.27kWh/(m?-a)l;
JRIR S 8 T 7 2 = Bt () Ja AR o A7 T AR B FE
63kWh/(m>-a), .47 A FE S E N 6.2Nm? /(m?-a)!®l;
MZ B E T Kb 2007 425 B R 5P I REFEFR b
N 195.04kWh/(m?-a), 5K EE B K72 REFETR AR N
130.43kWh/(m?-a)["l,
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Table 3 Settings of the enclosure structure parameters
Sty N DeST-C 7!
4 R 2 e MR (m*)
7 KA WIZHE @AM 27 68.8800
I 6 ENAL (1 BB 22 AN AE AP A BIESM] 22 127.7650
BEEFEAT BEHE2EAMN] 994 2797.4170
o IR T VER B SRR S v 2 B T IZ A S 3 687 2215.9869
12 JER 2 H IR Timrth e (P 12mm) 342 2069.3193
i 250 IR EE LBk TREEEEE <250 837 7021.4614
A 4 200 B IR EE P 200 VR #HE L FE 1% 2473 29899.9183
Mt — 40mm YR & T4 94 3893.3957
HER — B i VR AR 200 1604 23410.0046
JE T — DA RS L AR R T 100 3179.7719
23 IR RAE R APAE X E AR A 640338.99kWh. FLfE H DeST-C ¥

AR U T v B s RIS A Forpr, BRI
B E N DeST-C IBRIME; B C #0 5 KZ 40N
3 NIAL, DRI 55 RN D3RI o (R B K NSO EL N
3, HARGEPNIRBONEGME; EFEN R E AN
R ACIES T A i 1)1 o i e

B4 F IR, DeST-C X C A4 RIS 41 i 12
SRR BT, AT SRS A5 REREAT JR 8171 R i Ty
R

3 TRARD
Bl R EIR, CHE21 REER (7 A 14
HZ8 A3 H) Wik KA N: 2623.09kW; %

WELL R 7 R BRI 7T
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PEH DU =R 4T 40 B 508 5 %

(DA 12 JER)Z B BB K B &
SAIREE I s R

(2) B 12 JER)Z BB ¥ 8% Low—E JE
s (IRIESYD B

(3) AT & P B 4 5k Low—E Jis o 25 3 15
CRUZE

DA b 5 8 o g ol 35 8 1) 425 R R AR PR 2 B
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Table 4 Structure and thermal properties of the glass

il A g (h

% Low-E JErh =

WIS 2% Lomm) HH AR S B S (B Pk Low—E B2 388 CRUZ D
PasLE N 6+12air+6 6+12air+6 6(Low-E)+9air+6 6+6airt+tLow-E+6air+Low-E+6air+6
FEMARE K W/(m*K) 2.900 1.800 2.100 1.000
HERH R Sc i 0.830 0.830 0.490 0.490
KBHAETFH R %L SHGC 0.722 0.722 0.426 0.426
KAREZELZ % 33.000 33.000 33.000 35.000
KABESITZ % 26.000 26.000 26.000 31.000
AT ROGER . % 51.000 51.000 51.000 57.000
ARG E % 23.000 0.000 23.000 26.000
=TT TR A SR AR R B ES Ran K5 R,
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Table S Comparison of three outer window changing methods between the calculation loads and the original load

SN R TT 5 KR U kW I/ EAT) % B 14 /kWh /N A5 /%
JRBERY 2623.09 — 640338.99 —
TE 1 2604.21 0.72 638570.57 0.28
EY 2458.52 6.27 606563.65 527
E X 2371.87 9.60 588935.36 8.03
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Fig.3 The average natural lighting intensity’s distribution

over time of stairwells (A) and wards (B)
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Fig.4 The Proportion of hours that natural lighting meets
lighting standard for stairwells
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Fig.5 Wall structure before and after transformation of
the external wall
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Table 6 Parameters of the exterior wall materials

—— FHEH R 5E JE E BRARY KIRBIERT
(W/m-K) (kg/m®) J/kg'K) (W/m?K) (g/m-h-mmHg)
VEWRUE 0.8140 1600.0 837.0 8.9 0.016000
ZfLIREE L 0.2090 600.0 837.0 2.8 0.023000
R IRk B R 0.047 100.0 1380.0 0.687 0

WE SRR RL KR B JS , DeST-C /R i A
SRR S GRE A 1.245m2K/W s B R BN
0.713W/m>K; #ETEFabr N 3.742; 08 5 B
SO IH N 2328mEK/W ;. fE R BA
0.402W/m?>K; # M5 FEFR A 4.637 T 45 KK,
e AR A i AR I A B KV AR AT 2608.35k W,
kD 0.56%; RitA A 635818.29kWh, ik
0.71%. FILXT CHEMI S, AR I 75151 RE
BHAK, ATREEEN: (D HEAWAES, =
P AMNELFE ZEAN K, 06T DO P B A 74 HL X 1S,
i, PN AN ZERUIN, DR RS R 30T RE T 6 A 52
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