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Abstract  This paper presents the design of a control system for improving performance of a washer fluid
heating system (WFHS) which is capable of removing frost, ice, snow and/or other debris from windshield.
First, for the WFHS, a modeling process is described, and the extraction of characteristic parameters of the
model are made by experimental studies. Design variables that affect on performance of the WFHS are also
presented. Secondly, a control system is proposed for improving heating performance of the WFHS, and its
performance is verified through experiments. The key feature of the proposed control system is to regulate the
current of a booster converter input to the WFHS up to the target value that is set to guarantee heating
performance. Target current is calculated by using initial temperature value and employing the mathematical
model derived in the paper. Computer simulation and experimental results show that the proposed control system
can perform heating operations in a way to satisfy per-determined target performance of the WFHS.

Key Words : Washer Fluid Heating System (WFHS), Mathematical modeling, Model Characteristic Parameters,
Intelligent Vehicle, Current Control System, Boost ConverterAcademia-Industrial
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[Fig. 11 Structure of the WFHS under consideration
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[Fig. 2] Schematic of a heating system
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[Table 1] Test condition and system characteristic
parameters for comparative study
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[Fig. 3] Theoretic behavior under insulation condition and
its comparison with experimental behavior.
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[Table 3] Test conditions for experiments
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[Fig. 8] Change in values of characteristic parameters
along with input current
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162.4
A ©| 1983 2.404| 2.930| 3.405| 4.02 | 4.857
34 2.45 | 5.03 | 10.01] 14.02 18.72] 24.17
37 5.06 | 228 | 570 | 9.57 | 14.27| 19.86
10 7.04 | 350 | 2.96 | 6.06 | 10.30] 15.53
43 9.91 | 6.46 | 2.85 | 2.63 | 6.04 | 10.90
47 13.78] 10.35| 6.39 | 3.48 | 2.78 | 6.9
51 18.52| 15.27 11.42| 8.32 | 4.60 | 261
Sum 56.76| 42.80| 39.33] 44.08| 56.8 | 80.06
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[Table 6] Input/output voltages and efficiencies with
respect to duty ratio
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25 12 12.3 0.769
30 12 12.8 0.747
35 12 132 0.715
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[Table 7] Evaluation of characteristic relation
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[Table 8] Input/output voltages and efficiencies with
respect to duty ratio
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20 12 12.1 13.6 0.907
25 12 12.3 13.8 0.863
20 12 12.8 14.3 0.834
35 12 132 14.7 0.796
[ 9] A= W EAJA Z24-9 v
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