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Abstract : Nitrogen oxide(NOx) emission reductions are required to meet the strict emission regulations for
environmental protection. Most of the Exhaust Gas Recirculation(EGR) system applied to a diesel engine can relatively
decrease the NOx at a low cost, but it has a disadvantage in that the PM generation is promoted due to the hot intake air
temperature. Thus, high heat exchange efficiency of the EGR cooler is required for an effective removal of NOx. In this
study, heat exchange efficiency for various types of heat exchangers used in EGR cooler was measured under same
conditions, and determined best heat exchange performance shape depending on type of heat exchanger.

Key words : EGR cooler(EGR 2 ), Heat exchange efficiency( & 2.3} & &), Fin-tube heat exchanger(Fin-tube & xl

%171), Shall-tube heat exchanger(Shell-tube & 1.8}7])

Nomenclature

EGR : exhaust gas recirculation
NOx :nitrogen oxides
PM  :paticulate matter

BSFC : brake specific fuel consumption
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Photo. 1 Test engine

Table 1 Test engine specification

Type

Inline 4 cylinder diesel

Bore x Stroke 85.4 x 96 mm
Displacement 2199 cc
Compression ratio 16.0: 1

HP / Torque 200 HP /44.5 kgf-m

2.2 EGR 21

EGR &&= Table 29} %] Z+7} U-Bend type®ll
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Table 2 Test EGR cooler

Table 3 EGR cooler test condition

Type Q-Bend U-Bend Straight Straight Engine speed BMEP
Fin-Tube |Shell-Tube | Fin-Tube |Shell-Tube (rpm) (bar)
Name FinU | ShellU | FinS | Shell S 1000 2,4
i 1500 2,4,6,8,10
i 2000 2,4,6,8,10
: EGR cooling coolant temperature (°C) 90

Picture

Gas inlet

and outlet
2

area (cm”)

All the same size

Coolant inlet
and outlet
2
area (cm”)

All the same size

*] Fin-Tube, Shell-Tube, Straight typeol|A] Fin-Tube,
Shell-Tube & & 4714 type o2 23S X3 513
o Z47Fe] EGR &8]9] 7k~ o, 7 A A2 B
7Lotq L]—]71-/‘ 01 z:r!_ 27 O_El, ] T =
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w-of iz
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