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Investigation of Generality of Estimation of Heat Transfer Coefficient on
Combustion Chamber Wall Surface of S.I. Engine

Taichi INUI, Yoshinori NAGASE, Shigeki TOMOMATSU,
Tomohiro TAKAHAMA, Masatoshi KIMURA

Abstract

In order to solve an environmental problem, it is necessary to improve the thermal efficiency of an internal
combustion engine. There is heat loss with an engine, which accounts for about 40% of thermal energy occurred in an
engine. Therefore, in order to calculate the heat transfer from burned gases to the combustion chamber wall surface, it
is necessary to evaluate the heat transfer coefficient on the combustion chamber wall surface. However, it is difficult
to find the heat transfer coefficient. Therefore, the equation is required to estimate the heat transfer coefficient with
generality. In this study, we made the T type thermocouple which is said the Cu-Con heat flux probe, and measured
heat flux on the combustion chamber wall surface by setting the Cu-Con heat flux probe at various places (cylinder
head, cylinder liner and piston head) of the combustion chamber of the engine (TRE-1). In addition, in order to confirm
generality, heat flux was measured at the cylinder head and cylinder liner of the different engine (R52). Furthermore,
the both measurement results were expressed by the number of no dimensions of Nusselt number (Nu) and Fourier
number (Fo), and were compared every measurement point. As a result, the similar tendency was confirmed on both

cylinder liners.
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Value at ATDC 60° [MW/nf] 0.805
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272V U B I 2 B4 2 B SRR 2 T 2% Bore x Stroke 85.0 mm x 85.0 mm
N5, BAIS Wi BiRilE 2R 2 1Rt ™2 X Stroke volume 482 cc
0 EEZD DI WG RE 2RI CE 2 L R b D, Compression ratio 4.54
Fio, BRI SN BGRAHEIE O R E A F L ITRT, Fuel Gasoline
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#F3 FEEFEL (R52)

Engine type 4 cycle, SHV
Cylinder number Single cylinder
Combustion chamber
. Pancake type
configuration
Bore x Stroke 84.0 mm x 90.0 mm
Stroke volume 498.8 cc
Compression ratio 6.0
Fuel Propane
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4 FEBSFM (TRE)

Fuel Gasoline
Engine speed 1000rpm
Charging efficiency 70%
Equivalence ratio 1.0
Valve Normal
Ignition timing MBT
(BTDC33deg.)
Measuring number 11
Water temperature 80°C (+0.5°C)
Oil temperature 80°C (+0.5°C)
Charge temperature 65°C (+£0.5°C)
Sampling interval 60us
Sampling cycles 100cycles

R52 COEBRSEM % 512757, RS2 Tl Y& 0.75
EFTRIRIE CTRBES TV D, SHiE, M8 1.0 D5
Tl RBEN AR D s < | ARG O TR 200C %
REL EE-TLEY, BURHRFAPENLTLE S 2D T
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BRENT 7 v S L, SUKREIE TRE [FlEk MBT &
L7z £/ R20E, 2T U REASLVTEFERHLTE
D, RAU=ADPRETLRMEL > TVD,

#£5 FEBRSMH (RS2)

Fuel Propane
Engine speed 1000rpm
Charging efficiency 55% 60%
Equivalence ratio 0.75 0.75
Valve Shroud valve (120° )
Ignition timing MBT
(BTDC20deg.)
Measuring points 11
Water temperature 80°C
Oil temperature 75°C
Inhalation mixture temperature 65°C
Sampling interval 60us
Sampling numbers 2048
Sampling cycles 1000cycles
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