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Real-time Piston Temperature Measurement Using Electromagnetic Induction Telemetry
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ABSTRACT

As piston durability is a decisive factor in the limits
of engine performance, piston temperatures are useful
information for engine development. Because these
temperatures are typically available only under constant-
speed operating conditions, conventional material hardness
measurements can no longer satisfy the diversifying
requirements of piston temperature measurement.
Therefore, we have developed a piston temperature
measurement system that directly measures piston
temperatures using a thermistor, which allows the transfer
of measurement information at bottom dead center using
a light, compact electromagnetic induction system. This
measurement system can be applied to motorcycle engines,
which are often subjected to high engine speeds, and
allows measurement up to 15300 r/min while ensuring
endurance reliability of more than 10 hours.

In this study we introduce some actual examples of
piston temperature changes measured by this
electromagnetic induction system with the typical
parameters altered when the engine is running. The
phenomenon that the piston temperatures become less
sensitive to changes of parameters under high engine
speed conditions is thus explained by the difference in
the heat transfer rate of the heat-input side and the heat-
release side.
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Fig. 1 Construction of electromagnetic telemetry
method
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Fig. 2 lllustration of actual piston with measurement

device
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Table 1 Engine specifications
Engine type Water coo_led, DOHC _4-stroke
4-cylinder, gasoline

Bore x Stroke (mm) 67 x42.5
Displacement (cms3) 599
Compression ratio 12:1
Max. engine speed (r/min) 15300
Piston cooling jet (mm) 0.9
Oil pressure (kPa) 590
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gboboooooboobobobooobooog

270
Ne 15000 r/min Ne: Engine speed

O 260 7
E ’—/\
2 250
g Ne 11700 r/min
§ 240 ¥
C
S
(2]
2 230

220 L L L L L

0 2 4 6 8 10 12
CO (%)

Fig. 4 Piston temperature against CO concentration
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Fig. 7 Piston temperature against IMEP



Honda R&D Technical Review

Vol.18 No.1 (April 2006)

gobooobobooobboooboog

gboboboboooooooooooobooobooobooon
gbobobobeosOOOoooobDOobDObOObOOn
gobobooooooooboooooo+xbObooooon
gboboooooboobobobobooboobooobooon

gobooboboooboooboobooobooboooboon

gooooobobobbbbobOoooooooooooo
gbobooooooobobobobobobooboooo
O00Fig. 800000000000 ODDOOOOOOOO
gbobooooooobobobobobobooboooo
O0O00O0O00DOMicrosoftExcelDOODOOOODOOO
gboboooooboobobobobobobooboooo
gboboboooooobooobooboooo
gboboboboooooooooooobooobooobooon
gbobooooobooboboboboboooboooboooo
gbobooooooobobobobobobooboooo
goboboboboobooooboobobooboboooo
gbobobooboobooboobobooboobooban
gboboooooooboobobobobobooooo
gbobooooooobobobobobobooboooo
gboboooooooboobobobobobooooo
gboboooooooboobobobobobooboooo
gbobobooooooobobobobobobooooo
gboboooooooboobobobobobooboooo
gboboboboooooooon
gbobobobooooooooooooobooobooon
goobooooobooboboboboboooooooo
gbobooooobooobobobobobobooooo
gooboooooooboobobobobobooooo
gbobobooooboobooobooboboboooo

gooo

gboboboboooooooooooobooobooobooon
goooooooooooooboobooboobbbbobon

140

“Small” heat transfer rate
in heat-input side

\

“Large” heat transfer rate
in heat-input side

Piston temperature (°C)
o
T

10°C

| |

80

Ambient temperature of heat-input side (°C)

F

g. 8 Piston temperature against heat transfer rate
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