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Study on Testing of Thermal Insulation Performances for Railroad Passenger Cabin
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Abstract Thermal insulation performance of passenger cabin is one of the most important parameters
indicating the performance of the car. Furthermore, rising cost of energy induces the development of better
thermal insulation performance to save the heating and cooling energy. However, because the testing method
was not established, there are still many difficulties in measuring the thermal insulation performance. In this
study, the effects of ambient temperature condition, power of heaters, air mixing using fans, location of
heaters were studied to propose a method to evaluate the thermal insulation performances. It was found that
the power of heaters, air mixing using fans, location of heaters could cause change while ambient
temperature could not.
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Fig. 1 Test car used in this study
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Fig. 2 Overview of climatic chamber
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Fig. 3 Temperature measuring points outside and inside of the test car
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Fig. 4 Change in averaged cabin temperature at 5 T (left), -6 C(mid), -18 C(right) of ambient temperature.

Table 1. UA (heat transfer rate) factor under various ambient temperature conditions
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Fig. 5§ Effect of Heater power (left), Effect of Fan (mid), Effect of Heater Location (Right)

Table 2. UA (heat transfer) factor under various heater power conditions (-18 °C of ambient temperature, 30 kW of heater
power, 6 fans operated)

Interior Ambient
Heater Fan Temperature Temperature
0) C)
Heater -
lzﬁv‘;'ve)r UA
Current | Volta | Power | Curren | Voltag | Powe | Celsiu F?ll::{te m | Celsiu F?ll::{te n
@ ge(V) | W) | t@A) | e(V) | rW) | sCO | B | sCO | 5
30 45.7 2214 | 10,118 1.5 221.4 332 11.7 53.1 -18.3 -0.9 1,143
20 30.8 2214 6,819 1.5 2214 332 2.6 36.7 -18 -0.4 1,139
10 15.1 221.4 3.343 1.5 221.4 332 -5.7 21.7 -18.6 -1.5 935

Table 3. UA (heat transfer) factor under various fan operation conditions (-18 °C of ambient temperature, 30 kW of heater
power, 6 fans operated)

Interior Ambient
Heater Fan Temperature Temperature
CC). 0)
Operation
of Fan uA
Current | Volta | Power | Curren | Voltag | Powe | Celsiu Fil'llgf 1 Celsiu Fal‘llgf n
A g™ | W | t@) | e(V) [ rW) | sCO | &) | sCO | GR
6 fans 45.7 221.4 | 10,118 1.5 221.4 332 11.7 53.1 -18.3 -0.9 1,143
Car air 2
mixing 45.5 217.7 9,905 11.2 217.7 | 2,438 133 559 -17.8 0.0 1,302




Table 4. UA (heat transfer) factor under various heater location conditions (-18 °C of ambient temperature, 30 kW of heater
power, 6 fans operated)

Interior Ambient
Heater Fan Temperature Temperature
o) C)
Heater
Location UA
Current | Volta | Power | Curren | Voltag | Powe | Celsiu F?llgfn Celsiu F?llgfn
@A) [ge(V)| W) | t@A) | eV) rW) | sCO | & | sCO | AR
Below Seat 45.7 221.4 | 10,118 1.5 221.4 332 11.7 53.1 -18.3 -0.9 1,143
Center of 45.5 225.1 | 10,242 1.5 225.1 | 338 13.7 56.7 -18.1 0.6 1,091
Cabin
Below Seat
Corner 454 220.7 | 10,020 1.5 220.7 331 12.4 54.3 -18.1 -0.6 1,113
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for Railway Engineers.



