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Development of the Matrix Infrared Sensor and Climate Control System Using this Sensor
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Drivers and passengers always tend to require more comfortable climate control in vehicles. This paper is
concerned with the development of a newly developed infrared sensor measuring surface temperatures at six
separate locations, and an advanced climate control system that incorporates this sensor. In a conventional systems
using an air temperature sensor and solar radiation sensor, climate conditions are usually controlled according to
the thermal load. It is believed that more comfortable climate control will be realized by using the infrared sensor
to monitor passenger’s surface temperature. The sensor consists of a lens, an IC with six thermopiles, a circuit and
a case, and was developed to measure cabin-interior surface temperature accurately even under severe outside
environmental conditions. The HVAC system controls the outlet air temperature and the mode individually for
each seat according to the measured temperatures. Even though, a passenger may get in a vehicle from a very hot
or cold environment, the system estimates the passengers’ thermal conditions from the measured temperature
and controls the HVAC to adjust the climate condition of each passenger appropriately and quickly. This proposed
control system realizes a pleasant thermal feeling of climate control for the passenger.
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Fig. 2 Radiant energy distribution and measuring area
of infrared thermometers

Table 2 Application of infrared sensors for vehicle
climate control

Object Interior Passen_ger s Passenger’s skin Glass
clothing
Thermal load Thermal state Thermal state Fogging
Expected benefit in passenger | and conditions of |and sensations of|  (w/ humidity
compartment passenger passenger sensor)
Required +101020K | #10020K | 031007k | Dependson
accuracy purpose
Required 07to1m 011003m | 002t00.03m | 01t003m
resonance
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Fig. 3 Relation between SET* and mean skin
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Fig. 7 Single Infrared sensor

Infrared sensor

Fig. 8 Sensor equipped on an Instrument panel
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sensing
area
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Fig. 9 Measuring area of the sensor
(right hand drive vehicle)
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