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A Study on Improvement of Engine Cooling System

ABSTRACT

In this study the behavior of engine cooling loss and overall heat transfer coefficient were studied
experimentally using naturally aspirated engine and turbo charged engine.

Using turbo charging, heat dissipation was increased because of the density of the mixture was increased
with increment of inlet air flow rate.

Therefore, cooling loss of turbo charged gngine is larger than naturally aspirated engine.

As taking the measurement of surface temperature of combustion chamber, gas heat transfer coefficient
was calculated and found that it has greatly affected to overall heat transfer coefficient.

The empirical formula of overall heat transfer coefficient established in order to predict of engine cooling
loss and express only as a function of mean piston velocity.
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Table 1 Specification of test engine

Engine tvpe 4 stroke cvcle

overhead cam type

No. of cylinder 4 cylinder

Cooling Water cooling
Fuel supply system Carburetor
Compression Ratio NA 97

TC 78
Bore X Stroke 710X 836
Displacement volume 1.323 litre
Length of con. rod | 136

Table 2 Specification of turbocharger

Available range of engine |10~ 14litre for S| engine

displacement volume 1.3~ 16litre for diesel

Weigit 33Kg

Max. turbocharger speed {230,000rpm

Max. Pressure ratio 25

Max. gas temperature 1,010°C

Compressor diameter 43mm

Turbine diameter 42mm

Turcharger cooling oil cooled type
Fige 94d HEALEE AZds ¢

} Be) Aemelt) o] LRI

S 1
e Koo
e
Y

2 Ay

N

o
N
N

2
o
ol off rr
o2
2
)
ot

ol Kt ozl 2 o o 2B A
»

Addan vUviA e 47848 A2 Z3y
Az 2o &% HA(A junction)
WF(P)E 100A FAZ ZFA713 2 Sk
YA =522 10um AL-E 4TS whA)
A% 44 (B junction)2 A4 4 HEW) 4mm
Zoldl ALY FPE WEAUD

Fig3e £t x 449 AAAXNE epdoh

T
C
Ceremic Ni Plating
~ ‘ .
<
—__i_ [}
in
Polyamide plastic

Thermocouple

Fig.2 Instantaneous temperature sensor

PY : Pressure Transducer
SP : Spark plug

Distance trom SP to Prode
probe t: 12 mm
prohe 2: 19 mm
orope 3. 20.5 mm
PT : 23.8 mm

Fig.3 Inserted location of instantaneous tempe-
rature sensor and pressure transducer
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the Overall heat transfer coefficient(U)
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the NA and TC engine speed.
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Fig.22 Comparison of overall heat transfer coe-
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ted value of Eq. 16 on the TC engine
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Fig.24 Comparison of Accuracy for the calcula-
ted overall heat transfer coefficient on
the TC engine speed
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