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A Study on the Heat Exchange Characteristics of EGR-Cooler with CNC

Byung-Ho Leet - Chung-Seub Yi* - Bo-Han Kim + Hyo-Min Jeong - Han-Shik Chung#*

Abstract . Although combustion is essential in most energy generation processes, it is
one of the major causes of air pollution. Circle fin exhaust pipes were designed to study
the effect of cooling the recirculated exhaust gases (EGR) of Diesel engines on the
chemical composition of the exhaust gases and the reduction in the percentages of
pollutant emissions. The designs adopted in this study were exhaust pipes with solid
and hollow fins around them direct surface force measurement in water using a nano
size colloidal probe Technique The direct force measurement between colloidal surfaces
has been an essential topic in both theories and applications of surface chemistry. As
particle size is decreased from micron size down to true Carbon nano Colloid size ({10
nm), surface forces are increasingly important. Nanoparticles at close proximity or high
solids loading are expected to show a different behavior than what can be estimated
from continuum and mean field theories. This paper use Water and CNC fluid at normal
cooling system of EGR. Experimental result showed all good agreement at Re=2.54x10%.

Key words : Heat exchanger(¥x871), EGR cooler(EGR 7t2 W¥zt3A), Nox(Ai4rshE),
CNC(gHatbegol), PM(JA4E %), Plain tube(3 ¥ €7, Re(Reynolds number).
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Fig. 1 Schematic diagram of EGR cooler
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Fig. 2 Photograph of experimental apparatus
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Fig. 3 Schematic diagram of experimental apparatus.
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Table 1 Thermal conductivity of various materials

(300K)
Material k (W/m- K)
1) Metallic solids
- silver 429
- copper 401
- aluminum 237
2) Nonmetallic solids
- silicon 148
3)  Metallic liquids
- sodium @ 644 K 72.3
4) Nonmetallic solids
- Water 0.613
- Carbon Nano Colloid 0.676
- engine oil 0.145
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Table 2 Carbon nano colloid property analysis

Item Value analyze Item Value analyze
. 1.04g/mt Specific 54.143J/g K
Density | o419 20C | heat | 04wtz 20T
10~20 nm
Dynamic ~
lepton Light Scattering: pH 2~3
20~200 nm
. . . . Satisfactory,
Dlgpersold Circularity Dslspg}fls:lt’on -50mV
1mage abiity (Zeta-Potential )
Carbon
C:50.19%. .
. . H:0.42%, Molecular Fixternal Atom :
ingredient . Number of
N:0.22%. structure Hydroxide a
0:49.17% ph
Carboxyl
Thermal 0.676 W/m'k Viscosit 1.14mm2/s
conduction| 0.4 wt%, 20C Y| 0.4 wt%, 20T
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Fig. 4 Heat generation rate comparison according to
Re number in EGR.
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Fig. 6 Heat generation rate comparison of nano+Air
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