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Development of a PTC Heater for Supplementary Heating in a
Diesel Vehicle
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Abstract  Using positive temperature coefficient (PTC) heater as supplementary heating for diesel engine
vehicles with low heat source is a good method to enhance the heating performance during cold start. In this
study, the PTC elements were made by using screen printing process for forming ohmic contact layer, and
prototype of PTC heater was designed and made for a diesel engine vehicle. In process of designing the PTC
heater, the thermal flow analysis of PTC element modules was conducted for verifying the effect of the shapes
of contact surface between each of the components (cooling fin, insulator, ceramic element). We also
investigated the performance characteristic (heating capacity, energy efficiency, pressure drop) of the PTC heater
through the experiments. Therefore, the experimental results indicated that prototype of PTC heater had
satisfactory performance. This study will be basis for improving the manufacturing process and increasing the
performance of the PTC element and heater.
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[Table 1] Specification of the PTC element

Spec.
W x L x T (mm) 28.5
Weight (g) 0.89
Range of resistance (Q) 2 ~3

272 Table 4o Uekthgich. PTC 24be]
318 gl MY 24 2 17he] 4 W

[Table 3] Material properties used in the analysis
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[Table 2] Models of PTC element module

Models of element module

Ceramic element
Insulator
Case 1 PTC element  [SIARIENANISANARIEN AN AN AN
Case 2
Case 3
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Properties Air Al13003 | PBT+GF30%
Density
1.22 2,729 1,9
(ke/™) 5 7 970
Specific heat
1,010 892 1,730
(/keK) ’ ’
Thermal conductivity
(W/m-K) 0.024 193.3 0.2
[Table 4] Boundary conditions
Boundary conditions
Inlet air velocity (m/s) 3.46
Inlet air temperature (C) 0
Heat source of PTC element (W) 40

Temperature

[Fig. 3] Results of temperatue distribution at base model
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[Table 5] The comparison results of analysis models

Spec. Analysis models
Case 1 | Case 2 | Case 3
Inlet air temperature (C) 0 0 0
Outlet air temperature (C) 12.02 12.25 12.11
Pressure drop (Pa) 12.02 12.03 11.96
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