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The Effects of High Torque Starters on the Starting
Characteristics of a Micro-hybrid Engine
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Abstract © It is requested to shorten the starting duration for idle stop function equipped cars without harmful

effects on the environment. Higher cranking speeds can be achieved with high torque starter, The object of this

study is to develope the high torque starter and evaluate its effect on the exhaust emissions. The test was

conducted on a 1.5 L, 4-cylinder, 16 valve, multipoint-port-fuel-injection gasoline engine. Engine out emissions
such as HC, CO, CO,, and the excess air ratios, lambda were measured using MEXA-554JK. The result showed
that a high torque starter, HTS-II shortened the starting duration and reduced engine out emissions of HC, CO

and improved starting performance with larger excess air ratio than that of the original starter, Org. S and a high

torque starter, HTS-I.
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Table 1 Engine specification Fig. 3 Engine speed at starting
Engine type IL 4 DOHC
Bore x Stroke (mm x mm) 76.5 x 81.5 Table 3 Cranking speed and duration
Compression ratio 9.5
Displacement volume (cc) 1,498 Starter type Org. S HTST HTS-I
Max. power (kW/rpm) 74 /6,000 Cranking speed (rpm) |200~300 |250~350 |300~400
Max. torque (Nm/rpm) 137 /3,000 Cranking time (ms) 570 580 530
Starter power (kW) 0.8
3000 4 < 3000
——Engine Speed
Table 2 MEXA-554JK specification ——Cylinder Pressure
2500 — 2500
Components Measure range ‘
co 0.00~10.00 %vol T 200 mmm bl ™, x0T
HC 0.00~ 10,000 ppm r E !
CO; 0.00~20.00 %vol 7 " (" 1% &
Excess air ratio (A) 0.50~2.50 * oo /4 L 3
500 M 4 500
ECU 0 . ULL \MMW 0

Charge
Piezo sensor AMP
—» Data

| (A S
J Pl l l ‘
=ﬂ Acquisition
W Encoder Con\ener > System
Exhaust FID probe FRF]ID

UEGO
AMP

UEGO sensor

Fig. 1 Experimental setup
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Fig. 2 Armature of the high torque starter
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Fig. 4 Engine speed and cylinder pressure by an
original starter, Org. S
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Fig. 5 Engine speed and cylinder pressure by a
high torque starter, HTS-II
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Fig. 6 HC emissions at starting
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Fig. 7 CO emissions at starting
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Fig. 9 Excess air ratios at starting
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