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Spreading characteristic and purification effect of air pollutants
in passenger cabin of a high-speed train

. . . . ,®
WANG Zongchangl, ZHOU Xinxi', MA Bmgbmg1 , WU Fan®
(1. CRRC Qingdao Sifang Co., Ltd, Qingdao 266111, Chinas
2. Key Laboratory of Traffic Safety on Track, Ministry of Education, Central South University, Changsha 410075, China)

Abstract: The passenger cabin of a high-speed train is relatively well-sealed. Thus the spreading
characteristic of air pollutants within the cabin may vary significantly under operation due to the influence of
different ventilation modes as well as the cabin layout structure. The present work conducted a systematic
experimental study on the air pollutant spreading characteristic in the passenger cabin of a real high-speed train
with a complete air condition system, wind passage structures and cabin decorations. The results indicate that, the
air pollutants emerged in the middle of the passenger cabin can spread to both ends of the cabin, resulting in the
increase of pollutant concentration to different levels at different locations. Particularly, the downstream can
reach the highest pollutant concentration. The top air supply mode works better in restricting the air pollutant
spreading than the bottom air supply mode. Two air purification techniques, i.e., intense field dielectric (IFD) and
dielectric barrier discharge (DBD), can significantly increase the purification effect of air pollutants, and the
effectiveness of air purification is positively correlated with the air pollutant concentration. Moreover, the IFD
technique exhibits a better purification efficiency than that of the DBD technique.
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Fig. 1 Schematics of the passenger cabin structure and
experimental layout

T R . e ah, B 1 B I 1 4 o
(K1 G2 %5 Z0IE W 2Z 4, AT TEIE AL 2 3 A A R AEAR )
4 AR NENL B LK 2 A 22 0 2 4 18T XU/ [m] XU &
JE P CA DX 3O I PEANCR LA B 225 7 3 T BBl
PR BOR KN B . F HAE S AR & 1
YR PI N E I ol e A S s N R
IR o 752 S5 R A e B an ] 2 s o

(b)

2 BURBENEEZENHEE:() SERYRERE;
(b) NREEMBEERREREME BRELR);
(o) BRRERAEREREME (B PANIEMMHELLE)

Fig.2 Air purification unit and passenger cabin structure:

(a) air pollutants generator; (b) typical installation location of the
DBD unit (upper left of the picture); (c¢) installation location of the
IFD unit (near the filter on the left of the picture)
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Table1 Performance parameters of the pollutant
concentration sensor
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Fig.3 Time history curves of pollutant concentration change at
different measuring points for the case of internal
circulation and bottom air inlet
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Fig. 4 Dynamic concentration change of pollutant
particles in the passenger cabin
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Fig. 5 Purification performance of different air purification
techniques for the case of bottom air inlet
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Table 5 Purification efficiency of air purification techniques
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T4 ey LR/
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Tl 7.77 16.81
T2 11.70 19.23
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Fig. 6 Purification performance of different air purification
techniques for the case of top air inlet
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