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Estimation of PTC (Powertrain Cooling) Performance
with Heat Rejection Rate
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Abstract It is important to consider powertrain cooling performance, when engine is applied to new vehicle. If the
performance is poor, engine will be damaged by overheating. But, the development timing of engine is faster than
timing of vehicle, it is difficult to test the cooling performance of new engine and vehicle. In this study the powertain
cooling performance was estimated with some test and calculation data. First, the heat rejection test was conducted.
From this test, the heat rejection data at required rpm and load was acquired. Second, coolant flow test was conducted.
From this test coolant flow rate to radiator was measured. Then engine torque and rpm was calculated from vehicle
load and speed. Vehicle load and speed was calculated from test mode. Then by comparing these data, the powertrain

cooling performance was estimated.

Key Words : Coolant Flow Data, Heat Rejection Rate, PTC (Powertrain Cooling Performance)
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Q=px Cx Vx (T,— T, (1)

: heat rejection rate#

: density

: specific heat

: coolant volume flow rate
. engine outlet temperature

NR<ORQ

: engine inlet temperature
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W : vehicle power

F : road load force

V' : vehicle speed

Fr : force due to friction

Fpg : force due to trailer drawbar

Fp : force due to drag

Fg : force due to grade
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Tq : engine torque

W :
N :
G

vehicle power
engine speed corresponding to vehicle speed
. correction factor due to transmission friction loss
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dl=eF (Heat Rejection Rate)Z

0]-&3t PTC (Powertrain Cooling) 4

Heat Rejection Test Finding Heat Rejection Data

Calculation of Vehicle Power
at Test Mode (Torque & speed)

Engine Torque

Comparison
Engine RPM |—
Calculation of Minimum Heat Rejection
of Radiator

Coolant Flow Test T

Fig. 2. Estimation Method of Powertrain Cooling Performance
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Fig. 3. Heat Rejection Test Result
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Fig. 4. coolant Flow Test Result
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