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 	Symmetry HID 

Adiabatic 

  

60 mm 
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8 elements 

W'fi'clf1041,MOLITalf15`,',11111-11115 6110A CFDs t110f11541flalt1151VM ttfli-1 91163iTaln -1514 CFDs triatylou 

tiliclif1151110flOA ttflt,i 611)0f1155f1111-1f1151-11CFDs 

410;1 2. liVOlifilf1111d011id 

2. 11 O'bliltif1113J11111EJY111fIlEMITIAITflA Substantial derivative 

2.2 411T-115'011_1q111141116110A Conservative form ttflf, Non-Conservative form 11111.11ttAflvillfilafill15 1lt10011 

fl 5 91A 1 thti im10 &Willi  'Ili 

2.3 CIOVITrhil'ili:FWM514V(11M5 Navier-Stokes flaM,15 

2.4 WV1J1f111111.1111110 61101btVan11011111V11J1115 General transport equations 

	+ div(p(oti) = div(Fgrad(1).) + Sc) 

4I 	3. 	1GISTB finite element method illf115f1TfT189, t1111fli1114 plane wall tflilf1-1111111,11 60 mm 

internal heat source (Q) t`Vhfliii 3 x 10,  W/m tt,ft1  thermal conductivity (k) %04,11-11a11611 21 W/(m °C) 

174711'1J f) [11-'1A 1 fill 40°C ttfl`L'finiVq1441.4TUNNITVViliTil 1 m2  (414MPThfliiln15112 OTO1fnIA01,0 111)  
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0.3 in 

North 
Tempetrature. 100°C 
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4. In the long, 30-cm-square bar shown in the accompanying sketch, the left face is maintained at 40°C and 

the top lace is maintained at 250'C. l'he right face is in contact with a fluid at 40°C through a heat transfer 

coefficient of 60 W/m- K. and the bottom face is in contact with a fluid at 250°C through a heat transfer coefficient 

of 100 'N m-  K. If the thermal conductivity of the bar is 20 W/m K. please derive the discretization equation at 

each node using finite difference method. 
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A 
%Oil 5. A two dimensional plate of thickness 1 cm is shown. The thermal conductivity of the plate material is k = 

1000 \V m K. The west boundary receives a steady heat flux of 500 kW/m2  and the south and east boundaries are 

insulated. If the north boundary is maintained at a temperature of 100C. use a uniform grid with Ox= y-0.1 m 

to calculate the steady state temperature distribution at each node. Please derive the discretization equation for 

each control volume using finite volume method. 
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