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A Study on Effect of Scale Formation in Water Jacket on Thermal Durability
in LPG Engine
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Taekyong Ryu, Seungyong Shin, Jaekwon Choi

ABSTRACT

In this paper, the effects of scale formation in engine water jacket upon the thermal durability of
engine itself and its component parts were studied. To understand the effect of quality of water, a full
load engine endurance test for 50 hours was carried out with not-treated underground water.

The followings were found through the tested engine inspection after the endurance test; 1-2 mm
thick scale formation in the engine water jacket, valve seat wear, piston top land scuffing, piston pin stick,
and cylinder bore scuffing in siamese area. In order to understand the causes of above test results, the
heat rejection rate to coolant, the metal surface temperature of combustion chamber, and the oil and
exhaust gas temperatures were measured and analyzed.

The scale formed in the engine water jacket played a role as thermal insulator. The scale formed in the
engine reduced the heat rejection rate to coolant and it caused to increase the metal surface temperature.
The reduced heat rejection rate to coolant increased the heat rejection rate to oil and exhaust gas and
increased the oil and exhaust gas temperature. Also, the reasons of valve seat wear, piston top land

scuffing and cylinder bore scuffing, and piston pin stick quantitatively analyzed in this paper.

FQ7]|%80] : Thermal durability(€d 2 WT4]), Heat rejection rate to coolant(*§ Z} =2 9] HE ),
Scale formation(2=#| Y AAl), Water jacket (55 2), Valve seat wear(HH A E n}

&), Piston scuffing(¥] 28 2# %)
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Fig. 5 Locations of valve seat wear after endurance test

Table 3 Variation of intake and exhaust valve seat width
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Before test 1.35 1.35 1.4

Ex.

After test 2.5 25 2.3

Increased width (mm) 1.15 1.15 0.9
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Table 5 Scale compositions

Composition Portion(wt,%)

Si0; 8.7
F€203 13.4
. . ) P,0; 0.5

Fig. 7 Locations of liner scuffing
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Table 6 Thermal conductivity of each substance

Subst Thermal conductivity
ubstance (Kcal/m* hr- C)
scale.w1th silicate as 0.2~0.4
main component
scale Vf/lth carbonate 0.4~0.6
as main component
scale‘ with sulfate as 0.5~2.0
main component
scale leth phosphate 0.5~0.7
as main component
Iron oxide 1~5
Al alloy 130
Cast Iron 37
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