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Research of Control Countermeasure for 3-D Uneven Solar Radiation of Car Auto Air-
Conditioning System
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ABSTRACT

In the area of automobile air-conditioning, a new
system was developed that is capable of maintaining
comfort even when receiving uneven solar radiation that
changes as it enters from different angles. This project
differentiated the solar radiation energy that is absorbed
by the human body and thus affects passengers directly,
and that energy that is absorbed by the car body and is
then conveyed to the passengers by means of the cabin
air. Values for these two were then derived for every
position of the sun. Based on the results, a map was
created that enables the air-conditioning system to
change the coefficient adjusting for the influence of solar
radiation. A control system has been developed that
calculates the position of the sun relative to the
automobile by means of GPS, and provides only as much
cooling as is needed to offset the amount of solar
radiation energy absorbed by the passengers according
to the position of the sun. An automobile with this air-
conditioning system installed was subjected to outdoor
cruising tests, which confirmed that passengers felt a
constant level of comfort even when the direction of the
sunlight changed with respect to the car body.
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Fig.7 Solar radiation affecting interior
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Table 1 Test location and solar angle
) Solar altitude Solar azimuth
Time ° °
) )
6:00 4.1 87.1
7:00 15.9 77.7
8:00 27.3 67.2
9:00 37.8 54.4
10:00 46.5 37.8
11:00 52.0 16.4
12:00 52.8 -8.3
13:00 48.7 -31.2
14:00 40.9 -49.4
15:00 31.0 -63.3
16:00 19.8 -74.4
17:00 8.0 -84.0
Longitude 140°E
Latitude 37°N
Date 09/19/00
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Table 2 PWM scale
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Fig.13 Outlet temperature and feeling of passengers
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