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Abstract : Modeling of engine coolant temperature was conducted for a series hybrid powertrain system. The purpose
of this modeling was a simplification of complex heat transfer process inside a engine cooling system in order to apply
it to the vehicle powertrain simulation software. A basic modeling concept is based on the energy conservation equation
within engine coolant circuit and are composed of heat rejection from engine to coolant, convection heat transfer from
an engine surface and a radiator to ambient air. At the final stage, the coolant temperature was summarized as a simple
differential equation. Unknown heat transfer coefficients and heat rejection term were defined by theoretical and
experimental methods. The calculation result from this modeling showed a reasonable prediction by comparison with
the experimental data.
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Nomenclature Q(;mv - heat convection from coolant to air, W
.y - surface area of engine, m de : heat convection from radiator to air, W
A,.. :surface area of radiator, m’ T, ~ :ambient air temperature, °C
C, : specific heat of coolant, J/kg-K T, : coolant temperature, °C
- : heat transfer coefficient of engine, W/m* K T.,.a :coolant temperature of radiator outlet, °C
s heat transfer coefficient of radiator, W/m*+K n : heat rejection coefficient
mc : coolant mass flow rate, kg/s
.M E
M, : total coolant mass, kg
P,.. :brakepower, W ko] wiE7Fs A ZHERE ofu g} AH] &g
: 5k o Uz = ol o o)
Q. : net heat energy to coolant, W dek 277 R SoiE L glem, ofd s g A}
: . . NS 913 o] A% 1 ek o2l A4
().; :heatenergy from engine combustion, W o ] ) )
- 297 A FoIA % stolne)= 27} 1ujul o)
FTAoE Hyo] gdE L gled], dxle] H7]9
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Table 1 Specification of a test engine

Number of cylinder 4
Displacement volume (cc) 2500
Bore * Stroke (mm) 91 * 96
Max. power (ps) 175
Emission standard Euro 5
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Fig. 3 Heat rejection coefficient
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Fig. 5 Coolant temperature comparison from basic modeling
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Fig. 6 Influence of engine surface area on modeling calcu-
lation
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Fig. 7 Influence of radiator heat transfer coefficient on mode-
ling calculation
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Fig. 9 Modeling validation (Case 1)
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