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STUDY ON THE PREVENTION METHOD FOR HEAT ACCUMULATION
FOR PERSONAL RAPID TRANSIT (PRT) VEHICLE UNDER BODY
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Personal Rapid Transit (PRT) is the emerging personal transport vehicle operating on the loop automatically.
The PRT system utilize the electrical power from super capacity or battery, it is important to manage the power or
energy. In this regards, the management of high temperature occurred by the operation of system is significantly
important to prevent from serious damage of component. In this study, we studied the adequate shape of underbody
which can reduce the heat accumulation by pickup coil and condenser using natural air cooling. We suggested the
additional air pathway, air inlet and flow separator to decrease the temperature of the heat source components. It
was found that suggested system can decrease the temperature of PRT under body by 16% during the static mode
and by 10% during the running mode at 30km/h. It is expected that the findings of this study will feed into final

design of newly built Korean PRT vehicle.
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Fig. 1 Classification of urban transportation systems
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Table 1 Korean PRT system specifications

Item Target Specifications
. | Maximum Passengers Weight 0.4 ton
Soading [ Uloaded Veicle Weight 09 ton
Fully Loaded Vehicle Weight 1.3 ton
. Dimension 3.8x2.0x1.8 m
ngi);gle Wheelbase 22m
Tread 1.2m
Operation Vemcle Operation One-carriage Train
Chnilian Maximum Number 46
of Passengers
Wheel Rubber Tire
- Frame: AL6063,
ef. Lo Lienat 9 Aluminum Honeycomb
nd Exterior Panel - Panel: FRP

y

(a) concept drawing of PRT body

(b) main components of PRT at under frame

Fig. 2 Concept drawing of PRT vehicle and under body
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Fig. 3 PRT mesh for CFD analysis
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Table 2 Heat source and analytic conditions

Heat source and analytic condzition
. . Upper face 1 67 W/m
Pickup Coil Module Side face 36 W/m’
Condenser Heat 5600 kcal/h
Pressure drop 21.1Pa
Fan Outflow velocity 2~2.2 m/s
Air/ road temperature 40C

(c) case C

Fig. 4 Geometry of PRT cases for analysis
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Fig. 5 Points of temperature monitored
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Fig. 6 Flow velocity and temperature profile
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Fig. 7 Point temperatures for static mode of PRT
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Fig. 8 Flow velocity and temperature profile

80

Case A_R
—————— Case B_R
—_—— Case C_R

70 A

60 1

point temperature ("C)

50 4

40 T T T T T T T

Fig. 9 Point temperatures for running mode of PRT
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Table 3 Point temperatures of each case

Static Mode Case Running Mode Case
Temperature (C) Temperature (C)

AS B S CS AR | BR | CR

P1 61.7 50.3 456 | 43.8 433 44.0

P2 52.7 50.8 45.5 444 | 434 | 436

P3 672 65.1 66.3 53.9 474 52.5

P4 50.0 514 49.2 44.0 443 49.4

P5 78.1 71.6 65.3 70.6 70.8 65.2

P6 79.7 784 67.1 72.5 70.8 65.5

P7 60.9 60.6 533 52.3 52.9 52.6

Avg. 64.3 62.0 56.0 54.5 53.3 53.3
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