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Abstract © It has been an earnest wish for engineers to convert heat loss from engine into power, but it is

almost impossible in actual application. The serious problem in engine operation without cooling is that the

cylinder material iz sometimes melted by exceeding melting temperature.

Following the first law of

thermodynamics, it is possible that heat loss to cooling water can be converted into mechanical work through

crankshaft. In this study, LHR{Low Heat Rejection) engine coated with zirconia and made by quartz was

introduced as one of the promising engine and several useful qualitative and quantitative data were drawn.
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Table 1 Specification of simulation model
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Table 2 Material property of quartz liner

Density, p, [kg/x’] 2.2 x 10°
Young's Modulus, E, [GPa] 70
Poiggon's Ratio, v 017
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Specific Heat, Ce [J/kg + K] 500TC 964
90T 102
200 1.3
00T 148
Thermal Conductivity, 200C 155
Wit - K] 300C 187
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Go0C 288
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Fig. 2 In-cylinder mean equivalence ratio vs. crank
angle
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Table 4 Exhaust gas temperature
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Fig. 4 In-cylinder mean gas pressure vs. crank angle
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Fig. 7 Mean piston surface temperature vs. crank angle
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Table 5 BMEP and diesel work

Diesel work

Model BMEP(atm) (kW/cycle)
haseline 1152 5754
optimized case 11.83 5.300)
case(l 11.85 5764
caselZ 11779 5696
case(3 11.03 4,996
casel4 11.05 5000
caselb 552 2464
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Fig. 8 Steady state distribution of

quartz liner [K]

temperature

Fig. 9 Steady state stress distribution of quartz liner
with deformation [MPa]
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Fig. 10 Transient temperature distribution of quartz
liner at 5 second after firing [K]
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Fig. 12 Transient temperature distribution of quartz
liner at 100 second after firing [K]

Fig. 13 Transient stress distribution of quartz liner
with deformation at 5 second after firing
[MPa]

Fig. 11 Transient temperature distribution of quartz
liner at 50 second after firing [K]

Fig. 14

Transient stress distribution of quartz liner
with deformation at 50 second after firing

[MPa]
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Fig. 15 Transient stress distribution of quartz liner
with deformation at 100 second after firing
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