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Measurement of Heat Dissipation/
Reception around the Engine
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loss evaluation data.

(1) Examine the heat dissipation situation around the engine and apply it to the heat

(2) Examine the part with a large heat reception around the engine and apply it to

evaluation data of thermal damage to electrical parts.

Measurement

By mounting heat flux sensors on the engine surface, a survey
was implemented in order to investigate how engine surface
heat dissipation changes under running conditions during a
vehicle test. Using the chassis dynamometer, we applied air
through the blower to simulate wind conditions according to
vehicle speed. The running resistance was reproduced by the
chassis roller. Moreover, the test was carried out using covers
and so on inside the engine compartment. 40 heat flux
sensors were mounted in specific positions as below: engine

front and rear parts — 10 sensors, engine block — 8 sensors,
front cover — 9 sensors, head cover — 3 sensors, oil pan - 6
sensors, intake manifold — 2 sensors and transaxle (build in on
HV motor) — 2 sensors. Furthermore, heat resistant adhesive
(until 120°C) was used for installation. Since DENSO Heat Flux
Sensor has a thickness of 0.25mm and can be bent at will, it
can also be mounted on engine curved surfaces.
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Considerations

The heat flux (radiation/reception) of each part of the engine surface can be quantified using the heat flux sensor as a result of heat
flux vs. time measurements at the respective engine surface position. During driving in the new EC mode, the heat flux in each part

follows the vehicle speed as well. We also confirmed that the heat flux sensor has a fast enough response time to recognize the
increasing/decreasing behavior. Based on this fact, we are confident the sensor can be utilized as a useful tool to improve the heat
flux inside the engine compartment and future heat management development.
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