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[ Abstract]

This paper starts with the relationship between energy consumption and air-conditioning load in air-conditioning system. The main

At present, the energy consumption of air conditioning system in public area of metro station is in a high position.

environmental factors affecting the air conditioning system in public area of metro station are taken as the research object. Based on
TRNSYS software, a benchmark model of air conditioning load and thermal environment of fully enclosed shielded door subway
station hall is established. The change of total energy consumption of air conditioning system in public area of subway station hall
during air conditioning season is simulated under various test circumstances. The simulation results were analyzed by range
analysis and variance analysis using SPSS 20.0 software. The significance of each factor and level was compared, and the
significance degree of significant factors was quantitatively analyzed. Significance of each factor is helpful for Metro air
conditioning system designers to clarify the key points of design and research. Provide necessary data support for energy-saving
optimization of ventilation and air-conditioning system in Metro Station.
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Fig.1 Load Composition of Metro Station Hall
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Table 1 Influencing factors and level selection
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Table 2 Orthogonal experiment table
AZITR BEITR C KGR E %% F 4T
e o " pmmak el R wew
IG5 B ARSI R e RINE Kk 75 W)
|
) (%) (W/m?) (kW) (kW)
1 AT AT R ek 1 52k 106.29 192.44 1 1656014
2 A b= b= bk s 54 53.15 96.22 2 504033
3 AT I I b gk J\m 2k 35.43 64.15 3 312828.5
4 b % A bk 5 54 53.15 64.15 3 863817.1
5 e e e b b gk J\m 2& 35.43 192.44 1 4349422
6 Bl I 7 bk 1 54 106.29 96.22 2 1600806
7 I AR e ek 1 52k 35.43 96.22 3 2985184
8 I Bl 7o ek 5 52k 106.29 64.15 1 1333698
9 I I AT Jb bk /2 53.15 192.44 2 1291330
10 AT A 7 A6 gk a2k 53.15 96.22 1 343090.8
11 AT e R JEai ik 1 52k 35.43 64.15 2 836883.9
12 AR JM b= ek 5 52k 106.29 192.44 3 1091727
13 e R e b bk /2 106.29 64.15 2 434805.2
14 Bl Bl 7o JE R 1 52k 53.15 192.44 3 1235021
15 e I AT bk 5 52k 35.43 96.22 1 818591.5
16 Il % 7 bk s 54 35.43 192.44 2 2081431
17 I e R b bk J\m 2& 106.29 96.22 3 916011
18 I I b= bk 1 54 53.15 64.15 1 2686422
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Table 3 Result of maximum difference method

ESEN K 1l YA Wz R
1 4744577.677 790762.9

A EINERERE (O 2 5387982.77 897997.1 1091583
3 11294076.19 1882346
1 8364342.862 1394057

B =AM SAABE (%) 2 5260589.082 876764.8 517292.3
3 7801704.802 1300284
1 4726633.639 945326.7

C K PHFRAT RS (W/m?) 2 8137113.685 1356186 410858.9
3 6906875.258 1151146
1 9344316.665 1868863

D Fit A (45 2 6693298.034 115549.7 1246695
3 3733007.883 622168
1 7033061.455 1172177

E W& K#E (kW) 2 6923713.49 1153952 91024.72
3 7469861.8 1244977
1 7790465.972 1298411

F AT HR#HE (kW) 2 7167716.522 1194619 220335.3
3 6468454.252 1078076
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Table 4 Result of variance analysis method

PRIAR R BB

I I 24T J7 Al H & df ¥ 75 F WE
BEIERLAY 10191088187729.840° 14 7.28E+11 60.961 0.003001744
B 2.55E+13 1 2.55E+13 2135.972 0.000022302
EHTRIRSE 4.34E+12 2 2.17E+12 181.894 0.000739705
AN AR 9.12E+11 2 4.56E+11 38.167 0.007353434
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Table 5 Matched comparison (Outdoor air temperature)

A ST

[

95% A5 X [A]

- s - s s .
(DEIERIRE PEZEA-T) bRl R Sig. - R

\ Jent -1.07E+05 6.31E+04 0.1877466 -3.08E+05 9.35E+04

i Ll -1091583.0859" 6.31E+04 0.0004207 -1.29E+06 -8.91E+05

LsD dbxt FSCHR 1.07E+05 6.31E+04 0.1877466 -9.35E+04 3.08E+05
Ll -984348.8860" 6.31E+04 0.0005722 -1.19E+06 ~7.84E+05

e SR 1091583.0859* 6.31E+04 0.0004207 8.91E+05 1.29E+06

Jeat 984348.8860" 6.31E+04 0.0005722 7.84E+05 1.19E+06

MK 3 AT LLE H, A3 PME A R (11294076.19),
HA3>A2>A1; MWESHLRIEH, A2, Al 2]
ANEEREZR (P=0.1877, P>0.05). A3 5
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Table 6 Matched comparison (solar radiation)

KA & S ff

A2 Z A SEMEZER (P=0.00042, P<0.05). A3
5 Al zafg B E%EZER (P=0.000572, P<0.05).

95% B [X [A]

(DA BH%E S50 YIEZEJI-T) R Sig. - g
) b -292410.9801" 6.31E+04 0.01892279 -4.93E+05 -9.16E+04
i Il ~8.74E+04 6.31E+04 0.26011092 ~2.88E+05 1.13E+05
LSD Tt JER 292410.9801* 6.31E+04 0.01892279 9.16E+04 4.93E+05
Il 205039.7379" 6.31E+04 0.04749079 4.26E+03 4.06E+05
e JER 8.74E+04 6.31E+04 0.26011092 -1.13E+05 2.88E+05
Jb5t -205039.7379" 6.31E+04 0.04749079 -4.06E+05 -4.26E+03
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ZAHEEEZER (P=0.0189, P<0.05), C25
C3 z A &M EZR (P=0.04749, P<<0.05).

®7 ExMEERE (AREE)

Table 7 Matched comparison (number)

PRIAR S

95% B {5 X [H]

OHF WA WEZEMEIT)  bRdE RE Sig.
TR LR

N U | 5718 157 I =3 24 717838.7991* 6.31E+04  0.00145654  5.17E+05 9.19E+05
JEntiek 1 52k . o )

dbsthdk Bk 1211220.4908 6.31E+04  0.00030864  1.01E+06 1.41E+06

N Lo AbmUMiER 1 52k -717838.7991° 6.31E+04  0.00145654 -9.19E+05  —5.17E+05
LSD  Jbnihbik 5 54k N . .

B |85 AN RS 493381.6917 6.31E+04  0.00435319  2.93E+05 6.94E+05

N o dbEbAR 1548 -1211220.4908° 6.31E+04  0.00030864 -1.41E+06  —1.01E+06
b Et ek \E 2k N . .

JEntibek 5 54k -493381.6917 6.31E+04  0.00435319 -6.94E+05  —2.93E+05

MF 3 B LAE H, DI #EH K (344316.665),
H D1>D2>D3; M%7 7 LLEH, D3, D2, DI
Z A AFE R E M ZE R (P=0.0014. P=0.0003.
P=0.0043, P<<0.05).
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