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Abstract

Through the statistical analysis of the energy consumption status of a tertiary hospital in Wuhan,
the energy consumption characteristics of the hospital are summarized. The simulation software
was used to analyze the main factors affecting the energy consumption of hospital buildings in
Wuhan. The results of the study show that the main energy consumption of the hospital is electric-
ity, natural gas and municipal heat; in terms of energy-saving potential, reducing the power den-
sity of lighting, reducing the heat transfer coefficient of exterior walls and external windows can
effectively reduce power consumption, and the change of lighting power has the most obvious im-
pact on the change of energy consumption. Finally, some energy-saving suggestions are put for-
ward for the current situation of hospital buildings.
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Table 1. Statistics of hospital energy consumption results

1. EfREREREIT

EE FEHE(JT kWh) FES R m) FEKE(T 1) PrvntEti(tce)  PrEEakH (T kWh)
2015 4485.51 390.35 173.70 10,253.96 7268.42
2016 4648.43 478.11 228.30 11,519.11 8057.65
2017 4498.30 366.90 258.65 9984.00 7114.50
2018 5183.37 470.01 255.95 12,078.42 8534.79
2019 5919.20 533.83 254.99 13,758.28 9725.66

M BRI R B HL/T 0.1229 kgee/kW-h;  RAR 1.3300 kgee/m®; #4447 34. 2 kgee/GJ.

MRAE L 1 ATEN, BR 2017 SEAMREFEA B TS, FBIERKARL) 1.2%. TR EA: &R
FEAGs BBy 45 E 3N, B BB A A a4 55 S 1A o
Table 2. Statistics of hospital energy consumption costs
=2 ERREREERSERST
(i) 2015 2016 2017 2018 2019
7K 624.17 726.21 815.88 799.51 782.29
H 4085.88 3999.91 3765.17 4120.39 4178.80
= 1694.88 1889.87 1262.88 1607.88 1956.06
&it 6404.93 6615.99 5843.93 6527.78 6917.15
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Figure 1. The proportion of hospital energy consumption
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Figure 2. Simulated building
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Figure 3. Simulated and actual monthly energy consumption

E 3. RIS PRE A EFE

5.1. SMEERARE

SEEREE, R 4 FONFEIAME L R BOEATEAL, 13 2SR IR BOT BRRE IR W] 4 BTR .

A DUE H R REFERE A A AR A R A I g 0, FOXFR 2 fE AR oM . R AL R R I
SO 22 SR AN R, 1 B Qb X 15 Bt R AR A B AT X A 1 £ T R B R A SR UG . M AN AR A R B
0.35 W/(m> K)B ] 1.91 W/(m> K)i, HIHAEFEH 1404.78 x10° kW-h B4 0% 1577.64 x10° kW+h, 1K
T 12.30%, HIAREREH 4885.07 x 10° kW-h M 1% 4951.83 x 10° kW-h, UK T 1.37%, @/ FHil#de
FEROIE IR RE . HE A REFEIEABE B AN AL R BN OB T 2028 . S REAERH 3094.94 x 10° kW-h 3%
3283.41 x 10° kW-h, K3 6.12%. Kk, & M FACHME L RO I HEERE I BRSO I L, Xt ilve
REFEFN R W REAE R A TC

5.2. ShEERARE

SEETREE, R 4 FONFEIAMNE R R BORATIERL, SR 5 . BReREREE MR R IR B
Wi in, BAZFNAEMHERTEER. WK 5 fiR, BEINE LR RN 1.96 W/(m*K) 8N 3.84
W/(m?-K), HIFAEFEH 1404.78 x 10° kW-h #8h0F] 1717.73x10° kW-h, 3K T 22.34%, #AAEFEH 4885.07
x 10° kW-h /> & 4842.65 x 10° kW-h, k> T 0.88%, MEIIREFEAZE. HAEFEH 3094.09 x 10° kW h
BHNZE 3403.80 x10° kW+h, K E ) 10.01%.

DOI: 10.12677/0rf.2024.142180 803 1B 512


https://doi.org/10.12677/orf.2024.142180

IR, )&t

= 0.35W/ (i « K) 200
¥ —e— 0. 92W/(m* * K) e "
00E A LAs/(mek) e
NN v LOLW/(m - K) —m— HAE
ARV 4 e fHil#pe
= \\ N\ YA &b
.« 400 - \0{\ X <2500 A il ReRE
= \ s v W REEE
- :
> = 2000 |-
3300 X
}ﬁ ~
99 }ﬁ | .. e ®
Jm RS 1500 . e
ﬂ]’? qm o
| \ 4 v v v
200 1000
100 1 1 1 1 1 1 1 1 1 1 ] 500 A 1 1 A 1 A~ 1 A ]
1 2 3 4 5 6 7 8 9 10 11 12 0.4 0.8 1.2 1.6 2.0
A AL RE/ W/ (m + K) ]
(a) SMEEAE R RET B H ReFER M (b) G A3 R EO0 & F BE R GLREFERE
Figure 4. The impact of external wall heat transfer coefficient on building energy consumption
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Figure 5. Impact of heat transfer coefficient of external windows on building energy consumption
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Figure 6. Impact of lighting power density on building energy consumption
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