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Development of Bench Test Equipment for Gasoline Engines
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Abstract

Technologies that enable gasoline engines to operate at a net thermal efficiency greater than 40% owing to
improved combustibility and reduced friction losses have been reported. In recent years, HCCI combustion has attracted
attention; like the diesel engine, HCCI uses autoignition while increasing the compression ratio and avoiding ignition
delay. Laboratory experiments using bench tests are necessary to verify this performance, but gasoline engines are
generally evaluated by simulation; university research facilities are not typically equipped to perform bench tests of
gasoline engines. Therefore, we constructed bench test equipment using an L15B-NA engine manufactured by HONDA
and a water dynamometer manufactured by FUCHINO. For the selection of the propeller shaft, the member was
observed under a microscope, a hardness test was carried out, and the allowable stress was calculated. On the basis of
the aforementioned experiments, the following conclusions were obtained. By calculating the torsional stress from the
shaft torque, we succeeded in safely connecting the EUT with the dynamometer. H-steel and I-steel were used for the
bench, the strength provided by two-point support was sufficient, and the safety design was improved by the addition of
vibration holding by the absorber. We achieved an NOx concentration of 3.4 g/kWh with fuel consumption of 252.1 g/
kWh at 25% load and an NOx concentration of 5.5 g/kWh and fuel consumption of 341.2 g/kWh at 50% load.
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Table 1 Safety Character”

) Repeated Static
Static —
Angle Repetition Impact
Cast iron 4 6 10 15
Steel 3 5 8 12
Table 2 Engine spec
Engine name L15B
Type Direct ignition 4 cycle
Displacement 1496¢c
BorexStroke 73. 0mm X 89. 4dmm
Horsepower 97kW/6600rpm
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Fig.1 Engine Fig.2 Dynamometer
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(a) Real (b) 3D model

Fig.3 Propeller shaft for Bongo made by Mazda

(a) Outside of spline (b) Inside of spline (c) Hardness

Fig. 4 Analysis of material by propeller shaft spline
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(b) Hardness

Fig.5 Analysis of material by propeller shaft pipe
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(a) Real (b) 3D model

Fig.9 Engine bench
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Fig. 10 Basic data



HV) CEEEIC K ARV F T A MEBORE — 25—

X ®

1) WO, LR, AT EESE, RIEE, T RBEY O BE AR 2 SRS 2 MR IS AR, H AR AE S
FOCHE, 82%, 8407, pp.16-00083, 2016.

2) BREES, "EOUYABRE, FEEE, pp235-237, pp. 239-240, 1993,

3) FMFE, WWINER, BEEfcz, HREST, dlbwok, BT V) o HCCIAEBIZ BT 2 BB & B CAKIZH 2%
ORI, BEEEAT AT CE, 40%, 17, pp.99-104, 2009.

4) BNE, HFEEIE, UYL 277y, R, BEET HCCIHRBEIC RITSBBERY 1 7 VOB EROBKE", A
EyEE S ER CsE, 46%, 675, pp. 1051-1056, 2015.

5) FHRIEME, e AP, FREER, KR, ERRECR, AARE, " S EIEUREEEIC X 5 PIRE A KRR OMREED
ZEAL, AR S E%ﬁi*ﬁf /ﬁu%(ﬁx{é?ﬁ moC, 23%, 2017.
6) AP —, "HESETRIRBERANTIC X AR IARRY", BrH A, pp273-282, 2015,

7) http://d-engineer. com/zalrlkl/anzenntu html/, &%, FH30EILH 1 ASHE.
8) MW, " SIOMEME T HE LM, A, pp(25), pp. 127, 1968.



	kurume 24
	kurume 25
	kurume 26
	kurume 27
	kurume 28
	kurume 29

