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Measurement of Transient Heat Transfer Coefficient of In—cylinder
Gas in the Hydrogen Fueled Engine with Dual Injection System
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Abstract

To clear the differences of heat transfer coefficient of in-cylinder gas with fuel
properties, the transient heat transfer coefficient of hydrogen gas is investigated by using
the hydrogen fueled engine. The measured results were also compared with those of
gasoline engine and several empirical equations. Transient heat transfer coefficients
were determined by measurements of unsteady heat flux and instantaneous wall
temperature in the cylinder head.

As the main results, it is shown that transient heat transfer coefficients have
remarkable differences according to fuel properties, and it's value for hydrogen engine is
twice higher than that of gasoline engine. It means that equation of heat transfer
coefficient that the effect of fuel properties is considered sufficiently, is needed to analyze
or simulate the gas engine performance.
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Fig. 1 Schematic of the instantaneous
wall-surface temperature probe
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Fig. 2 The locations of instantaneous temperature probes inserted into cylinder head.
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Fig. 3 Schematic diagram and photograph of total experimental apparatus.
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Fig. 4 Transient heat transfer coefficients, deviation
of coefficients of hydrogen engine.
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Fig. 5 Transient heat transfer coefficients, deviation
- of coefficients of gasoline engine.

2 FA2AEE AL B9 FAEH 2
ZZA Y wet  zolE Heoli v 1
Ay I A FRER BE
Aate] A7E FF 0% AEE FL2U98E
ALg3tE S dHlE A &Y d8E
ALEE V1HeY] FNET SREAAEA ST
RAEg 9 A7le F27)BAAN S w2
A2d o AT 44 A FAEES
Hojx glr}.

el thae Teug 4U¥ 5 ods
DOHC ddda=s] 7% sl 547
ZRAHQ goz AAGAE AX LAY
HHe sna sW WB P WaEe
o8k 7Hio) Q= AAM P e UE
Az = Ao B¥Y Aoz Yz

s2dus teddsy FNYRE &7
dAgASE v2F Aol Fig. 6otk 5
Ao enARBALY A4 AL &
e, £naAgASY] 0K 2 297
ME 2 aolE Yehdt £ndAg Ao
HnAe sadze 247 % 35M/mK
2 J1EdAvlBRY o 2MFE 2 e
Bhdth o]t Fig. 7o) Jed LEWE3

S

E
% |
g%
c
E
2,
3
2
£
0
-30 0 30 80 90 120
Crank angle, deg.

D

Fig. 6 The spatial mean heat transfer coefficients
of gasoline engine and hydrogen engine.
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Fig. 7 Heat fluxes and temperature swings of
gasoline engine and hydrogen engine.
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Fig. 8 Heat transfer coefficients at exhaust valve
bridge of hydrogen engine.
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Fig. 9 Mean and maximum heat transfer coefficients
of gasoline engine and hydrogen engine.
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Fig. 11 Experimental result and results of empirical
equation for gasoline engine.
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Fig. 10 Experimental resuit and results of empirical
equation for hydrogen engine.
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Fig. 12 The effect of fuel properties on transient
heat transfer coefficient.
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