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A study on the apllication Heat Pump to Rolling Stock Air conditioner
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ABSTRACT

Heat pumps transfer heat by circulating a substance called a
refrigerant through a cycle of evaporation and condensation. But
Heat pumps system by only using heat—-source 1s not efficient.
Because the mean temperature of North Korean winter season i1s
low, economy of air heat—-source heat pump descend. This paper is
practiced the simulation on evaluation criteria for Heat pump heating
and cooling systems to Rolling Stock. Efficiency of the heat pump in
order improving from certainly the development of the technique will
be able to prevent a freezing actual condition must proceed.

As a result, Below -10C used heating and cooling systems of heat
pump format even in cold winter season and 1S serviceable confirmed
with heat source supply circle of the Rolling Stock
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2.1.1 A9 &% W3le] wE Simulation
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TE | SEINET | TRNET | SFVIYT | £FVE
15 10.49 43.10 14.34 895 25,209 10,268 2.46
10 6.05 40.75 9.72 477 22 528 9,568 2.36
5 1.61 38.54 5.16 0.34 22335 8,836 2.25
0 -2.86 36.47 0.62 -4.24 17,644 8,206 2.15
-5 -7.41 34.54 -3.92 -9.11 15,444 7512 2.06
-10 -11.98 32.80 -8.30 14.38 13,453 6,772 1.99
-15 -16.59 31.34 -12.13 -20.03 11,793 5,984 1.97
-20 -21.49 29.97 -15.0 -27.86 10,230 4702 2.18
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No EAE | HET| | HAVR | HAEv|2 | FAVR | BV | HAT|=

1 A& 1.7 -6.4 -1.6 -7.2 -1.1 -6.9

2 7 -0.4 -7 -3.5 -9.1 -2.5 -7

3 TAF -0.9 -6.4 -4.2 -10.2 -3.6 -7.8

4 AA 2.5 -5.1 -1.5 -6.9 -0.7 -5.9

5 4 1.5 -5.4 -1.5 -6.7 -1.6 -5.8

6 PAR 0.4 -5.2 -2.3 -8 -2.4 -7.2

7 o] A -0.4 -6.1 -2.5 -8.4 -2.4 -6.5

8 44 -2.4 -8.3 -5.4 -11.5 -4.7 -10.3

9 =4 -0.9 -6.3 -3.6 -9.9 -2.9 -7.5

10 =+ -0.1 -6.4 -2.4 -8.1 -2.3 -7.2

11 TH -1.5 -7.2 -4.2 -10.6 -3.9 -9

12 B 3.5 -4.7 0 -4.6 1.3 -3.5

13 45 4.4 -3.7 1.1 -3.5 2 -2.6

14 = -3.6 -12 -7.2 -15 -7.5 -13.8

15 =3l 4.1 -3.4 1.3 -3.6 1.8 -2.6

16 Efj 1Y -1.6 -9.5 -4.6 -11.1 -4.9 -10.2

17 = 2.1 -5.1 -1 -6.2 -1 -5.4

18 =T 0 -5.9 -2.3 =7.7 -2.7 -7.5

19 =Rl 2 -4.9 -0.8 -6.6 -0.9 -5.2

20 otk 1.4 -4.9 -2 -7.1 -2.5 -7.3
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3.2 4&
T2 dE JEFPE AE HE AF
8| e | Saw ki az | =
AU405K 24 .4 17.4 JR JuIM 1991
AU83 29.1 19.8 JRAT1005 Hrieis 1984
RPU-1102H 48.9 20.3 FO S TR 1998
TAU31A 58.1 39.5 JRITHE300% it 1991
TAU31B 61.6 39.5 JRUHE300FR TR 1992
TAU32A 33.7 19.8 JRIHET00% Wi 1998
WAU501G2 61.6 39.5 JRPE HAR300% Hriefs 1992
WAUS3 33.7 19.8 JRVE HA300-% iz 1999
MITSUBISHI 61 23 FO TR 2008
3.3 @lle] 7]
=33, 3¢ A48 SEHE AE A= A
CAF 34.9 32.6 Passenger Train Car 1994 R-22
CAF 29.1 30.9 Passenger Train Car 1990 R-22
CAF 40.7 39.5 Passenger Train Car 1990 R-22
Vossloh 35 42 Metro valencia 1994 | R-407C
CAF Alstom 41.2 43 Catalonia city railway 1994 | R-407C
CAF 24.4 20.9 Buenos Aires city Railway | 1995 R-22
SIEMENS 24.4 18.8 Lisbon Tram 2000 | R-134a
SIEMENS 26.5 19.2 Valencia tram 1999 R-22
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