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Abstract

The temperature distribution and heat flux of the inner wall of the cylinder of turbocharged

gasoline engine were calculated by the 3-dimensional heat conduction analysis employing bound-

ary element method. Overall mean effective heat transfer coefficient and thermal resistance ratio

and equivalent thickness of the cylinder wall were calculated. the numrical results were discussed

with respect to the engine speed, equivalence ratio, spark advance and boost pressure.
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Fig. 7 Mesh generation of the cylinder head
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Table 1 Boundary conditions(used in the conduction analysis of the cylinder head by BEM)

Coolant side Gas(inside) Gas(export) Gas(inport)
Outer wall Temperature Temperature Temperature
Fluid surface(K) (K) Heat (K) Heat (K) Heat
temperature transfer transfer transfer
Coff(W/mK) Coeff(W/mK) Coeff(W /mrK)
case 1-1 386.76 853.99 608.75 327.75
394.28 511.51 505.63
B g | case 1-2 388.34 866.75 643.92 329.55
§ & 458.68 652.63 610.24
S & | casel3 394.83 902.10 659.93 354.85
S8 628.88 765.97 680.39
case 1-4 398.85 966.79 793.49 362.85
566.27 867.10 761.99
case 2-1 393.55 902.34 765.51 355.65
465.02 844.22 747.67
o | case2-2 394.42 922.09 734.06 361.15
w5 553.87 839.84 743.06
o = | case 2-3 394.46 952.31 745.53 358.55
é 2 527.88 851.03 750.77
TS | case 24 393.47 941.17 717.68 361.55
S 2 539.69 857.59 754.81
8 | case 2-5 394.26 917.03 703.55 358.95
552.77 873.60 767.31
case 2-6 393.83 887.06 695.17 359.95
533.87 883.22 773.32
case 3-1 393.88 890.91 670.94 332.05
- © 517.71 581.93 553.66
o3 | case 32 394.83 902.10 659.93 354.85
8 5 628.68 765.97 680.39
g = | case 3-3 394.87 922.33 690.87 366.25
> § 604 .44 840.79 739.02
case 3-4 395.52 933.26 794.06 372.55
691.96 919.24 681.20
case 4-1 395.17 969.60 818.22 381.75
553.49 857.69 763.25
w 8 | case4-2 393.03 956. 41 766.49 371.75
S g 567.08 853.86 765.22
8% | case 43 395.10 943.98 709.97 368.65
82 608.22 854.79 751.89
S 8 [ case 44 395.36 961.60 676.99 363.95
2 639.42 843.75 743.01
case 4-5 395.80 961.19 628.81 363.15
725.85 834.03 734.97
74 2E ARATA AAT AR BARE 34 Fig 59 A% AAzAe Az 2t
Aol EALHL AATA AN AA) F2ol g BE5} go EAIS] 13 845 ABAS 44
o] A gk A o] &4 (transitional element) & AFQ]3hE Y245 AE3e Sl vs ARErL 2A 3
E2q Arlgel Wesd AATzAY Fuob  £9A FE Aoz Azse] £ HAeME 4



A s e o HELAF sER G Adririslze] g dA H4 745
Table 2 Operating conditions
ttem auivalence | Engine speed | loic, precere

(BTDC) (nnHg)

wg | Casell 0.995 1500 19 0
g & | Case 12 1.006 2000 20 0
;: £ | Case 13 1.005 2500 20.5 0
> 8 [ Case 14 1.010 3000 21 0
| Case 21 0.801 2500 19.5 100

% R | Case 22 0.906 2500 19.5 100
S8 | Case 23 1.001 2500 19.5 100
g § Case 2-4 1.100 2500 19.5 100
"8 [ Case 25 1.210 2500 19.5 100
Case 2-6 1.312 2500 19.5 100

5 8 | Case 31 1.001 2500 30.5 ~200
£ & | Cases2 1.005 2500 20.5 0
Lf g Case 3-3 1.005 2500 19.0 100
> 8 | Case 34 1.013 2500 17.0 200
, | Case 4 1.007 2500 0 100

g § Case 4-2 1.004 2500 10 100
5 S | Case 4-3 1.002 2500 20 100
8 E: Case 4-4 1.009 2500 30 100
Case 4-5 1.011 2500 40 100
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(b) incase 1-2

(c) incase 1-3
unitf K]

(d) in case 14

Fig. 8 Predicted inside wall surface temperature distribution of the cylinder head with respect

to engine speed(a~d)
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(f) in case 2-6

Fig. 8 Predicted inside wall surface temperature distribution of the cylinder head with respect

to equivalence ratio(a~f)
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Fig. 10 Predicted inside wall surface temperature
distribution of the cylinder head with respect
to boost pressure(a~d)
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Unit[ K1 unitl K1

(a) in case 4-1 €e) in case 4-5

Fig. 11 Predicted inside wall surface temperature
distribution of the cylinder head with respect
to spark advane(a~e)
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Fig. 12 Comparision of temperature distributions of
the cylinder head predicted by BEM and
FEM
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