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Test and Analysis of Heat Source Characteristics in EMU Inspection Workshop
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[ Abstract]  The characteristics of heat source in the EMU inspection workshop are related to the design of ventilation system
and the improvement of thermal environment. In this paper, five EMU inspection workshops were tested and investigated in hot
summer and cold winter areas and hot summer and warm winter areas. The results show that the maximum value of total heat gain
is 69.5W/m?. Heat dissipation of train air conditioning system and solar radiation are the main source of heat gain in the EMU
inspection workshop. The heat dissipation intensity per unit area of train air conditioning system can reach 28.8 ~ 31.0 W/m?, and
the heat dissipation intensity per unit area of solar radiation can reach 24.2 ~ 35.2 W/m?. Under the design condition, the daytime
heat gain is in the range of 78.4 ~ 96.4 W/m?. There is little difference in heat gain in the warehouse between hot summer and cold
winter and hot summer and warm winter.
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Table 1 Building size of the depots
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A (m2) 38048 22464 14976
2 FEREBRKIFERMNRGE

KB FEAENS RS B, HY5. A% —
AR B, 3 A ) FAR B M e o
NI FRAIA GG o e A 15 EVEL 35 SRS B ik [ 4 45
LATIOE A NS NP R EEAY K7 RESAT TP NAN
MR, s, BeAh, FE N RIE ML R 2 4
7 B G0 B BOB N R TR A 2 T AR Ok
BRI R
2.1 [ G LR

0 3 00 ] 4 A P ST iR R DA B T B T
ARE BOATH, THE I i 5 = N SO
P, R TEDNR I R B O R 7525 SRR [8]42
e A

W - [ 97 &5 R A5 AR BORME Dy i [ 4 &5 4
FEN S, & HECON A, A A A EE N I
FEREDY 00 B2 e [ 47 5 A I e T S 3
2 BiRe

24898 46940

xR2 BEIPEHEHRE
Table 2 Heat gain through envelope

TR A KPSk Kb g2k TSR TR

TRit -18248.7 -43447.4 9106 -55576.5 20685

[ -34378.3 -31680.7 -3041.5 -37611.6 32183

[E2EHs 1797.8 1535.8 -2110.7 966.2 245

Jbks 405.4 1861.5 -1586.2 147.12 2745

R0 354288.3 105338.2 114362.5 306703.8 189355

Hh T} -334625 20532.1 33762.6 -193918.5 225685
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HfFERR (W/m?) 0 241 10.1 0.9 5.77
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Table 3 Solar radiation heat gain
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Table 4 Summary of heat gain of test data for personnel,

lighting and equipment
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Table S Heat gain of personnel and lighting equipment at

night
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Table 6 Heat dissipation on the vehicle surface
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T 55 PR %E (O 2.6 6.1 0.3 -1.3 0.8
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JRIE S 2SR ZE (C) 2.1 0.6 -0.9 0.8 0.9
P A TR AR A H 18 5 3 3 19
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Table 7 Condenser heat dissipation

24 TR S L o2
PRI ZE (C) 9.7 6.1
SERHERE (m/s) 13.0 12.2

AR BRI E g (kW) 41.6 25.65

B4y f i % 87.4% 53.9%
HEBE ¢ (kW) 35.0 21.6
FPLE R ¢ (kW) 3.5 2.2
FE TR B E n 18 19

% BAPLEIT R B ni/n, 32/8 61/15
[FINKAE % o 0.5 0.89

MEHE O (kW) 1148 1350.6
HFEF: (W/m?) 31.0 28.8
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Table 8 Summary of heat source intensity data for each

measured working condition
PR W KN KW TN TN
(W/m?2) QRPE KPR RPE WE LE
FpkRE 142 111 0 0 6.0

TR 31.0 0 0 0 28.8

BBl 25 1) 0 2.41 10.12 0.9 5.77

X BHFE S 242 351 2973 292 113
N 0.12  0.18 0.05 0.10  0.17
e 0 0 0 0 0
W 0.04 227 2.94 5.4 2.16
Mt 69.5 510  42.8 355 441
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Table 9 Indoor and outdoor parameters under design

working conditions

temperature
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Table 10 Heat dissipation on the vehicle surface of a

standard EMU (8-section group) under design working

conditions

b EW Kb T
RPBHFES R (W/m?) 870 8748  815.6
FBHERRE (C) 32 32.9 31.8
EAINSREGERE (C) 52.4 53.4 50.9
FEWRIHRE (C) 35.0 35.0 34.8
ZEARRHRE (T 39.2 39.5 38.8
FE LI R EL 5.47 5.47 5.47
AR (m?) 2851.8  2851.8 2851.8

EARRIMECAE (KW/F)D 66.1 70.7 62.5

] FEw) S S
BHER/NEXITEEE (°C) 32.0 32.9 31.8
FRBHERE (C) 35.0 35.0 34.8

HZZAMKEFES (W/m2) 870 874.8  815.6
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Fig.1 The relationship between the average surface

temperature of the vehicle body and the outdoor sol-air
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Table 11 Solar radiation heat gain and envelope heat

gain data for measured working conditions

Rk KB M M

b . v . .
+4& A& ek Nk 4
K. P 8 53 it 911.6 811.3
929.50 572.25 30.73
& s (W/m2) 7 3
K PHEE 1S
24.17  35.15 2953 29.17  1.13
e (W/m?2)

FENANRZE 277 2.37 -0.40  2.02 1.90
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Table 12 Comparison of total heat gain for design working conditions

PR R B 2R KPR USUIER TSR oA 2e
(W/m?2) SPN TR I8 FIR TR I8 FIR TR 8] EPN T[] EPN T[]

AR 17.05 0 18.05 0 18.18 0 15.03 0 12.76 0
H| 75 1 38.84 38.84 38.46 38.46 38.72 38.72 36.20 36.20 30.72 30.72

Bl 47 45 44 0 0 2.49 0 2.49 0 0 0 0 0

yNUEEE ) 30.67 0 30.82 0 30.82 0 28.97 0 28.97 0
N 0.12 0.29 0.18 0.16 0.05 0.25 0.10 0.10 0.17 0.17
FE A 0 4.59 0 432 0 10.45 0 8.39 0 6.86
W 3.83 3.83 531 5.31 6.13 6.13 5.38 5.38 5.78 5.78
Mt 90.5 47.6 95.3 483 96.4 55.6 85.7 50.1 78.4 435
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