a7 Ass =84 B3R, A274 Al 103, pp. 1427~1434, 2003 1427

547 FERAE AT 2a7Y A7) AL

i K .o AL A

(20033 39 209 3,2003d 8 7Y AAESE)

Development of a Screw Type Super-Charger for Part Load Control of Passenger Car
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Abstract

Turbo- or Super-charging has been used to boost engine power for Gasoline- and Diesel Engine since
beginning of 20" century. So far turbo-charger has enjoyed a high reputation in the charging field for its
technical advantages such as no demand of operation power from engine and an excellent charging effect in a
static operation at mid- and high engine speed. A mechanically driven super-charger, however, is now popular
due to the high engine power at quick change of the driving mode - high engine torque even at low engine
speed. Since super-charger needs operation power from engine, it is difficult to improve its relatively higher
fuel consumption than that of turbo-charger. This negative point is still an obstacle to the wide use of super-
charger. Super-charger using screw-type compressor will fulfill the purpose to reduce fuel consumption by
minimizing operation power owing to no charge at idling or part load driving condition. This study aims to
develop power control concept to achieve the minimization of operation power. A screw type super-charger
was modified in design partially and installed with an internal bypass valve and a bypass tube to control
charging pressure at part load. The various control concepts show a possibility to reduce operation power of

super-charger.
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Fig. 4 Schematic investigation for part load control of
screw type super-charger
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Fig. 5 Design modification and installing of internal
bypass valve and bypass tube
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Table 1 Technical data of super-charger OA1040

4= A4
Rotor Combination 3(male) + 6(female)
Built in Press Ratio 1.4
Discharging Pressure 160 kPa
Suction Pressure 100 kPa
Displacement 0.4 (Liter/Rev.)
Suction Temp. 20 C
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ne 4
% 8
0
50 é
0 7.
Ty 120 ip Power
T I W e ene st e o o s e s et sonre o g ] 12 kW
fil 4
50 [ i H 0
0 5000 10000 15000 20000

Super charger speed [rpm]

Fig.8 Characteristic curve of screw supercharger
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Fig.9 Test bench for part load control of screw super-
charger
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