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Measurement of Gas Temperature in Engine by Infrared Radiation
(Calibration of IR Detector and
Application to Measurement of Burnt Gas Temperature in Engine)

Yoshinori NAGASE, Kousuke NAGATOMO, Shigeki TOMOMATSU, Masatoshi KIMURA

Abstract

Gas temperature in the com bustion chamber is used to calculate a coef ficient of heat transfe r
on the com bustion chamber wall. However , genera lly the tem perature of the gas is calcul ated
from pres sure by the first law of therm odynamics. It is t hought that the true gas tem perature
close to the wall is lower than the calculated tem perature. First of all, it is necessary to calibrate
the infrared detector . The density of'i ncy linder gas changes with crank a ngle. The gasi s
reproduced to gas density same as a state of A TDC30, 47 and 59degrees of the engine in
combustion vessel of constant volum e. Density and relations of the radiant quantities ar e led
using the inf rared radiant quantities being in  proportion to density and enabled tem perature
measurements from ATDC30 to 59 de grees. Next, in frared detector was installed to an engine,
and the gas t emperature close to the w all surface was measured. The measurement values are
near to cal culated te mperature from pressure. Therefore it is able to use the gas te mperature

obtained from the pressure to calculate the coefficient of heat transfer,
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Engine type 4stroke * gasoline
Cylinder number Single cylinder
Combustion chamber
R ) Pent roof type
configuration
SOHC

Valve mechanism Intake valvex|

Exhaust valvex2

Borexstroke ¢ 79.0mmx71.2mm
Stroke volume 349cc

Compression ratio 3.61

Lubrication system Dry sump

#£2 SR
1000rpm
Charging efficiency | 56%

Engine speed

lgnition timing 15

Charge temperature | 70°C

Oil temperature 60C
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