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Measurement of Heat Flux on Combustion Chamber of Spark
Ignition Engine
(Examination of Low Velocity of in Cylinder Flow)

Takashi SASAI, Yoshinori NAGASE, Shigeki TOMOMATSU, and Masatoshi KIMURA

Abstract

As a method of high efficiecy of an internal combustion engine a gas flow is introduced into a combustion
chamber. However, the gas flow in the combustion chamber is not necessarily connected efficient from increasing
the cooling loss by the heat transfer between the combustion gas and the combustion chamber wall. Therefore, it is
necessary to know the correlation of the gas flow in the cylinder and heat transfer to the combustion chamber wall.
When the state of the gas flow in the cylinder is swirl, the equation which can calculate the heat transfer coefficient
of the whole combustion chamber from the gas flow within the turbulent flow region is obtained. However, this
equation cannot be used when a gas flow is in the low flow velocity region. In this study, the heat flux on the
cylinder wall is measured in the low flow velocity region. As a result, the heat transfer coefficient within the low
flow velocity region is obtained using the pressure and the volume in the cylinder.
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Shroud angle [deg.] 120

Engine speed [rpm] 1000
Air fuel ratio 15

Charging efficiency 70%
Ignition timing [deg. BTDC] 19

80°C(+0.5°C)
65°C(£0.5°C)
M easuring position L4

Water and oil temperature

Charge temperature

F 2 MEEERE L.

Four-stroke,OHV
Single cylinder

Engine type

Cylinder number

Full transistor
ignition
Electric fuel injection

Firing system

Fuel supply system

Combustion chamber
Pancake type

configuration

BorexStroke 85.0 mmx85.0 mm
Stroke volume 482 cc

Top clearance 24.0 mm

Compression ratio 4.54

Valve timing

In. open deg. BTDC 16

In. close deg. ABDC 54

Ex. open deg. BBDC 57

Ex. close deg. ATDC 13

Adaptor M10 bolt

Plated film(10pum)

Probe body o

Spot-welded
Inner conjunction

T T T
Surface conjunction I

Smm

|

Grass wool tube

10mm

Insulat ~

nsulator
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Ceramic tube

Insulated wires Ground wire
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Shroud angle [deg.] 0 90 120 180 | 240
Engine speed [rpm] 1000 | 1000 | 800 [ 1000 ] 1200 | 1000 | 1000

Air fuel ratio 15
Charging efficiency 70%

Ignition timing [degBTDC] | 18 | 16 [ 6 [ 11 [ 14 | 13 ] 7
Water and oil temp erature 80°C (+0.5°C)
Charge temp erature 65°C (+0.5°C)
Exposure timing 30
[deg ATDC] 60
for flow velocity 90

measurement 120

M easuring position L1,L2,L3,L4,H1,H2
H: Measuring point on cylinder head
Cylinder head L: Measuring point on cylinder liner
H 2
Front Vv ‘ ‘ =~ Motor
——oae——]
side 1 = \\;T? side
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1 | 1 14
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