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A Study on Exhaust Gas Characteristics and
Engine Performance of EGR Valve Installed Engine
for Development of EGR Valve Test System
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Abstract: In this study, in order to understand contents and ranges of design for the EGR Valve test system for

improving quality and performance of EGR Valve, engine performance and exhaust gas characteristic of 3L-class

diesel engine was analyzed. Experimental operation of engine performance test was performed with 50% engine

load and 20% and 100% opening ratio of EGR Valve. From test of performance and exhaust gas characteristic

of engine, torque output of engine and temperature and pressure of inlet and outlet of EGR Valve were

measured. As a result, for design of EGR Valve test system, input fluid flow of EGR Valve must be set the

same amount with exhaust gas flow that was below of engine speed of 2,500 rpm, and temperature of inlet of
EGR Valve must be set under about 510C. And the difference of temperature between inlet and outlet of EGR
Valve must be over than about 200C. Exhaust gas of inlet and outlet of EGR Valve were under 1 bar that was

not considerable, and the difference of pressure between inlet and outlet of EGR Valve were under 1 bar that

could not effect on mechanical operation of EGR Valve.
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Table 4 Specification of Test Engine

Inline 4
DOHC
135 @3,800 rpm
31.5 @2,000 rpm

Cylinder Type

Cam Type

Max Power (PS)

Max Torque (kgf - m)

Max Speed (rpm) 4,000
Bore x Stroke (mm) 97.1 x 98.0
Displacement (cc) 2,902
Compression Ratio 177 : 1
Compression Pressure (kg/cr) 30 @200 rpm
Injection Order 1-3-4-2

Injection Pump Type Mechanical Pump

Injector Control Mechanical Control

No. Nozzle holes 5
aspiration TCI
Boost Control WGT
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EGR X 7} A= A

Table 5 Test conditions for Engine Test

RPM Range 1,000 ~ 2,500 rpm
RPM Interval 100 rpm
Engine Load 50 %

EGR Valve M= 20, 100 %
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Fig. 2 Engine Performance Test Result according

to EGR Valve Open ratio
7tA EM AlY Z3
C3 AR BEE 50% A0 A AR e
EGR Valve®| Y7 FFolA <] j
& =73k A3}o|th EGR Valved 7%=
247} 20, 100% 2 A8t AldE T8t
EGR Valved] 47 FHdAe HlE 72 &5
EGR Valve 7§ = o] 100%S1 ZA A 20% %7
ot H1 2571 A vEseH, 72+ 749 H1
TE 100% Z7olA 505.72C (@ 1,700 rpm), 20%
Aol A 487.63C(@ 1,300 rpm)S YERHSATE
EGR Valve /1% %ol W& Hu &% dz &%
o]F 2, X £=7F Sl Wk EGR Valve ¢
¥9 257t #Zaste AFE EAT ol EGR
Valve 7} A2 oA EGR Valved] FFH+ 729

il
¢

mor

BN rfo

3

o d L
Ao 25E S SOTE AAV 7Hs8 Aoz g
Ao
350~ + - - EGR Valve 100% Open
C B - - EGR Valve 20% Open
T .
500 [~ et SN
L.
& S .
= I .
450 |- ; - -
= - * u
£ L o ® - .
-9 M .
E r -, *
£ 400 - m
|
F ‘m_
e | L1
350 .
3 ]
o0l L1 .
1000 1500 2000 2500
Speed (RPM)

Fig. 3 Temperature of Exhaust gas at inlet of
EGR Valve according to Engine speed
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