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A Study on the Flow Characteristics and Engine Performance
with Swirl Ratio Variance of Intake Port
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Abstract

The characteristics of air flow and engine performance with sw

a

A&), Flow Coefficient(F %

Engine Performance(d343%)

irl ratio variance of intake

port in a turbocharged DI diesel engine was studied in this paper. The intake port flow is
important factor which have influence on the engine performance and exhaust emission becau—
se the properties in the injected fuel depend on the combustion characteristics. The swirl ratio
for ports was modified by hand-working and measured by impulse swirl meter. For the
effects on performance and emission, the brake torque and brake specific fuel consumption
were measured by engine dynamometer and NOx, smoke were measured by gas analyzer and
smoke meter. As a result of steady flow test, when the valve eccentricity ratio are closed to

cylinder wall, the flow coefficient and swirl intensity are increased.
increased, the mean flow coefficient is decreasing, whereas the gulf

And as the swirl ratio is
factor is increasing.

Also, through engine test its can be expected to meet performance and emission- by

optimizing the main parameters; the swirl ratio of intake port, injection timing and
compression ratio.
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Fig.1 Schematic of steady flow test
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Fig.2 Schematic diagram of valve positions
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Table 1 Specifications of test engine

Engine type 6-cylinder, 4cycle T/C DI engine

Bore * Stroke(mm) 124 * 130
Displacement(cc) 9,419
Max Power(kW/rpm) 176 / 2300

Max Torque(N- m/rpm) 882 / 1400
Intake valve head 0552 [ o 486

& seat dia(mm)

Intake open : BIDC 12°
close : ABDC 24°

Exhaust open : BBDC 51°
close : ATDC 13°

A=170, B=2.13, C=2.43

Valve timing

Swirl ratio(Rs) type

Compression -ratio 14, 155, 16

Combustion bowl type Parallel (deep bowl)

T45
. Turbocharger (comp. AR : 072, Turb. ARR : 1.05)
Governor RFD type
Timer Advance(0.5° / 950rpm)
Nozzle <
Injection system (bar) Ist : 157, 2nd : 21.6MPa
Hole size o 031*5
p:‘i?(ﬁ';) 4.77 (inj. angle 150° )
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Flow Coefficient, Cf
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Fig.3 Distribution of C; with valve lift L/D
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Flow Coefficient, Cf

(a) Distributions of Cs

Cf {mean)
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(b) Distributions of Cimean)
Fig.4 Distribution of Cr and Cqmeany With valve
eccentricity ratio Ny
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Flow Coefficient, Cf
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Fig.6 Cr curves with valve lift L/D for A.B,C
type ports
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Fig.7 N; curves with valve lift L/D for A,B,C
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Fig.9 Full load performance curves for three
tvpes of swirl ratio
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