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The effect of Intake and Exhaust Opening Rate Variation on

Diesel Engine Performance

Young—chun Lee

Department of Mechanical Engineering
Graduate School of

Korea Maritime University

Abstract

A diesel engine is better performance than a gasoline engine in the high
thermal efficiency, durability and reliability. The diesel engine has been
widely used for a power source of marine, industrial and automotive engines,
because it 1is possible to supply high generating power even it has the
problems of noise and exhaust gas. Many researches on the performance of
diesel engines as varying the conditions intake and exhaust systems is
performed for improving efficiency of the engine and reducing of toxic
emissions. However the diesel engine has a problem of NOx and smoke
emissions. Many researches have been carried out to solve the problem. But
1t has been not much for industrial engines.

In this study, the effect of an intake size on the industrial engine 1s

achieved with the intake opening adjust unit. The exhaust opening rate 80%

.Vi-



and 90% of an exhaust pipe was tested in the industrial engine.

The results shows that the specific fuel consumption, smoke emission were
increased a lot with the intake opening rate reduction while the NOx
emission was reduced.

In the experiment tested the exhaust opening rate, idle torque condition
affected to both the CO and NOy. In the condition of maximum torque, NOx
emission was reduced in the reduction of exhaust opening rate, smoke

emission was increased.
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Table 1 The difference between gasoline EGR system and diesel EGR

system
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Decrease according for ER
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Engine inlet gas flow rate
Engine outlet gas flow rate

Statics

Increase according for EGR

Inlet gas O, concentration
Inlet gas 0y concentration

Decrease according for EGR
Increase according for EGR

Decrease according for EGR
Increase according for EGR

Exhaust gas O» concentration
Exhaust gas C0, concentration

Decrease according for EGR
Increase according for EGR

Small variation
Small variation
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Table 2 Specification of test engine

Type

Turbo diesel engine(D4AK-C)

Cooling method

Water cooler

No. of cyl. & arrangement

4-IN line

Valve mechanism

Overhead valve

Combustion chamber type

Direct injection

Bore X Stroke

100mm >< 105mm

Total piston displacement 3,298cc
Compression ratio 16:1
Rated output
P 80/2400(PS/rpm)

(KSR 1004)

Peak torque
(KSR 1004)

250/1800(N m/rpm)

NO-load minimum speed

700~750 rpm

NO-load Maximum speed

2640420 rpm

Firing order

1-3-4-2

Injection timing

16 ° £1° BTDC




L]

Exhaust gas =
H: analysis Note book
Smoke meter J l l
PVV
EPVV
Tachometer T
| E—
Lpad indicaflor
Fuel

Magnetic
S/ ”

Encorder | [H

T UT
[ ] Fuel measuring svstem
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Fig. 10 Schematic diagram of the experimental apparatus
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Table 3 Test condition of intake control unit

Intake control
. Torque Eng. speed(rpm)
unit (%)
12.5 700
25 Idle 1000
50 Max imum 1500
100 2000

Table 4 Test condition of exhaust control unit

Exhaust control
. Torque Eng. speed(rpm)
unit (%)

700

100
Idle 1000

90
Max1mum 1500

80
2000
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Table 5 Specification of diesel smoke meter

MODEL

DS-330D
Korea i1yasaka machinery

Measuring method

Photo-electric

Operating

Manual

Measuring rangem

0 ~ 100% (Pollution percentage)

Minimum scale 0.1

Drifting

Full Scale *2%

Inhalation amount

330 x£1bcc

Power source

AC 220V, 60Hz

Weight 17kg
Display Digital (LCD)
Dimension(L><XWxH) 392 % 335> 512mm
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