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Abstract - Researches on unused energy are being continued because of the limited
fossil fuel and the destruction of environment. Therefore this study was performed as
follows.

The collectable amount of exhausted heat for an air-conditioning was calculated by
the subway thermal environment prediction program. And the electric power needed by
conventional heat source equipments was compared with one by unused heat source
equipments when the exhausted heat was used by heat pump in heating and hot

water supplying.
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Fig. 1 Block models for calculation.
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Table 1. Train-running frequencies and number of passengers by an
hour at Y station(by 2000. 4. 15.)

Train-running Train-running
. frequencies Number of . frequencies Number of
Time Time

(Upward + passengers (Upward + passengers

Downward) Downward)
5 32 800 15 36 5,800
6 32 800 16 36 7,200
7 48 1,000 17 48 5,800
8 48 3,300 18 48 6,500
9 48 7,500 19 48 6,700
10 36 3,800 20 48 4,200
11 36 2,700 21 36 3,000
12 36 3,600 22 36 2,600
13 36 4,600 23 32 1700
14 36 5,400 24 32 500
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Table 2. Geometry Constant for
Simulation.
co::i]zzgj;ty Soil 1.2
[W/(m - K)] Wall 16
Heat flux of wall Soil 19
[ MJ/(m?-K) ] Wall 23
Heat transfer Ground surface 120
coefficient ’Ic‘:t(l)nnel . Platg)r.rlr.) surf‘:f:e 116
2, ncourse - ceuing - 1r
[ W(m*-K)} layer 93
Absorption of solar radiation on the -
0.95
ground surface -
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Table 4. Case study condition of

simulation.
Case VenFﬂatlon Cooling |traffic density
time
Case 1 5~24 Off standard
Case 2 8~18 Off "
Case 3 5~24 On "
Case 4 8~18 On n
R
Case 5| 5~24 off times of
standard
Case 6 8~18 Off n
Case 7 5~24 On "
Case 8 8~18 On ”
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Table 3. Standard condition used in calculation.

Heat generation rate by 1 train 355 kW
Heat Heat generation rate by 1 people 2256 W
generation rate Heat generation rate by light 20 W/m®
(concourse, platform)
Supply rate by fan 4000 m*/min
Ventilation rate Exhaust rate by fan 2000 m*/min
Wind rate by train in a tunnel 5000 m>/train
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Fig. 3. Monthly mean temperature by
each case at Point 5.

Table 5. Results of COP by each case
at each month

Case onth January | February | March |December
Case 1 3.409 3.407 3.650 3.651
Case 2 3.412 3.409 3.653 3.654
Case 3 3.409 3.406 3.650 3.651
Case 4 3.412 3.409 3653 3.653
Case b 3.565 3.552 3.834 3.833
Case 6 3.561 3.559 | 3.843 3.842
Case 7 3.553 3.551 3.833 3.832
Case 8 3.561 3.558 3.842 3.840
Out side | 3.154 3.193 3.460 3.337
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