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Hint: Taylor's series expansion 

f (x Ax) = f (x) 
D2f 042 	ay (Aa)" 

axe 	2 + • • • axii n! 

ell'Ofi 1. 940i1.1181TIMOUI101flItillUf1151101 CFDs 1,40015411flD1f1151111 LIAVITtliii101fl15111 CFDs 

tiliTif1151101D01 11A2,1 40f1-3512,1 1:91`Wf1151.6191CFDs 

91 
11e691i 2. 	VlOctifilfillJdOliiii:l 

2.1 q10.11110f1113J113JNYVIllfildflTITUDNI Substantial derivative 

2.2 tiMiltilflittilUn1514=115 Navier-Stokes iltrocct:115 illailltif1713.111111861M111dM',11/03J1`WVIlfl15 

2.3 tlailf1M11111113J1661101tIviattY103J111r11M15 General transport equations 

a(P°  + div(p0) = div(Fgrad(1)) +So  
at 

4J'a1 3. illailleThAIM115 611045ttilenTM115llfilitil,1111,1111^1DinVIOli?11011.11aif161611'  Finite Difference Method, 

€m 	 d'T 
0 Finite Volume Method UviDnt3J1011011111581101flOODZI15 ttnillciflrflJf1111311iliffli171016U01V1W117 	= lU  

dx 2  
alliJOloNtillittrfAllilaillilld-1,1ifit114 Finite Difference Method unr, Finite Volume Method 

6XE 6xw 

Tw 
	Tp 	TE 

4. 	inclitliihttncllf115010114`q`cti,4011411D1-1111 Initial 	condition 	lila Boundary 
condition 114f1-1111141V101J '::111VillY15fIttlillIgpliD0f1Whi 3 thtlfal 	Elliptic problem, 
Hyperbolic problem Int Parabolic problem illttMll'ilalf11511alflth.161461141 2 

2/3 



02, 	2 02. u 

at2 	ax2 

tiltiffiff11711111) Hyperbolic problem 

  

4011 5. 141,714.1140101allifilli11110 (11113JMMItt1111161fItiVitlf1VicalflO) 

 

    

5.1 di  

5.2 910i1J10111,11&1611011111111 Reynolds-averaged Navier-Stokes equation 114n15ttflicailpilni5 ffitiJilliah`W 

Navier-Stokes equation 0t11111 

5.3 ltif1171Afillilpilf1151ViatniiniiA'Aniillliifnia-AdO114 Turbulence modeling UDZIlibrin g4114f111 

illtflffV103J Reynolds Stresses 06115 

5.4 WI.11141MIttin Zero-equation model (Mixing Length model), Two-equation model, Reynolds Stress model 

UM', Algebraic Stress model ttimnrlfifiliplbiti latfilfibtrafrhilfiflitlf111161111TWOZ,1 1111'11? 

5.5 liflilfifillIf11114 Standard k-epsilon model gtrat'll 

5.6 Wall function iloaa,15 1191'Di1611111144111`111813i 

4Oill 6. fAillittlf115111M1001-S1VII11'3,tf146%11-1 slab 11111 L nitail slab lif1111401f1-3111fM111,16g151fllitl g 
3 	 n A 	q 	A .4 

Wirn 1114 4') x=0 iiqiumpJf1TVlalltill 	anilinnAil4rAn 	grayatifillIJOUL1111J`VilfrinJ1014 (convection) 

lvTiTuainviiiihlht:alrlif1151^11t111111av h untqiumjci T. fill/1'0114 uthiflanaranuitiluMinutcrhitiv 

41?1,1 litiltrunnwilistitimerniiiinilvtifi-moullIfilvoilliAoll finite volume gliiTinlipiin15111fi'1111 

5011 (filififtt41111161611111111 4114%1131061101V111115) Ififfilllialliinf111910111i11111 tbM,11m416r101JV1O191D1 

d kdT)
+ g = 0 in 0 < x < L 

dx dx 
T = f, 	at x = 0 

k dT + hT = hT at x = L 
dx 

(u1J9101wm)11119ITi1 nantuv0n1fm1nquictl1J910lp1ii0dmul1uiot9n Lban11111 

9f 1~910~~t1b1✓PfI~J (dT/dx) vanii-A (extrapolation) 0111111A1f1f1119J0101„iflIWYRIMElif (Backward difference OD 

Forward difference) Licti T (x + Ax) = T (x )+ dT
(&) dx 

s • 
11111i0140101111M11 finite volume 	 finite difference fleilltk1190111a4Tttiltl

d
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