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L7 cthitlflii15aal6f1 (Choking) i3100,15 1,Fiflt1flillild 010 15 
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(0) M191trild Streamline LI,f(01?1111111115
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011) 	11 -114,16141,1f15,T,ttrf (Stream function) 6U01M11111115 	t1,15`.',1JcifYifliq ( r,9) 

(fl) 	111111111114611 811444411 (Potential function) 6110AV1141111115 111A1145t1.111clitiq ( r , 9 ) 

(A) UVild14111f11111t1 111-15 1.11111360 (r, 0) 
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lTal 3 1`111 611141q1W,SlficV11161JOAfillliblicilq (x, y) = (0, 1) 114V11113Jf115111M1J1J111111114'31,ail line source 

111110 (V/L), = 2.00 m2/s 	(x, y) = (0, -1) Uflaii line source ift,11fl (T/L), = 1.00 m2/s 	(x, y) = (1, -1) 

UM,' line vortex GIJIAN F = 1.50 m
'? 
 /s i 41 (x, y) = (1, 1) 

m 

r 	- vortex 
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40'171 4. 1115111d1119,11114dJilliM11,1110r101.1 (Test section) GUTTN1.141.4111,Iptiflall 30 cm ti1c,t,t111 30 cm efillifl 

0111161;11Tht9ilinalOnll&l'IlAW11111,?11,1091d001111)161`Vidif1111V11 3.5 m/s fiT111,1q1,1101flifirJf1113J11`00 

v =1.507 x 10-5  m2/ s fl")111111,111,Mill p= 1.2 kg/m3  
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(n) frii11111111111400flintal9M01.101fliffirhilltillilfMllyiawAlfrinAmillo 
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Section 

   

191)Ditl 5. ildOlfliVIDI:FfEJnal.H1V11-dtal111151f151'110fliflAlAth)WiThrl-AM11 1 m rs1 25 m Vilflijallf111111,11 

?fa1id3J0 50 km/hr lAcrqr1114f111,1')i111111,15141`il; f15,1/119.1 011dOlflitati 41111,10111 Pair  = 1.23 kg/m3 bt6'1,t' 	= 

1.79 x10' kg/m s 

Re 

10/15 



9S0-mla  	 Section 	 

5. Olfr 	Converging-diverging nozzle 91111ill IIM1111411) ill 1/1114111P1111411. 1.0 MPa 	800 

K 1.1,M','W)111111115,t3J1t1,1 0 m/s ii1r1111JF11111115111aDdllaffilT,,ifIlvi) IM-If1151,1,M11111J Isentropic 1 fi;i 

k=1.4 ti1it41110Df1ij Ma=2 1M(::',1191111111:11f10flOqi1Y11,1c1 20 cm'  

(11)11011191918111151111111111 Isentropic i1400,1,115 

111?-1113J$1111,1 f1 111J111111,11-114 11,dtqt1,111/1,371`1191111M-ilflOf100 (Ma=1) 

(fl) ciii6o5ini5Iviatillanarinniod 

filliclalli' filflAil;110\11,019d11-1f156101filff R=0.287 kJ/kg K, cp=1.005 kJ/kg K 

To  = 800 K 

fit) = I .0 MPa 

1/7  0 
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Summary! -of expressions for laminar an turbulent :co 
flat plate alf_*7 	parallel to a uniform :stre: 

4ary layers on a smooth 

Pr e-rty 

Boundary layer thickness 

Displacement thickness 

Momentum thickness 

Local skin friction coefficient 

Laminar 

4,,91 

is* 	1.71  

,).664 

\ 

0.664 

\R 

(a) 	 (b) 

	

Turbulent"' 	Turbulentio 

8, 	0,16 	0.38 
x — " 

* 0.048  
(Re-,':•)117  

0.016  0. 0037  

	

0.027 	0b59 
.(Re.i)L*7  • 
	

(Rex  u,  

47,0, 

Laminar values are exact and we listed to three sgrnhcant digits, but turbulent values -are listed to only 
two significant digits due to the large uncertainty affiliated with all turbulent flow holds.: 

Obtained from ,one-seventh-power 

Obtained from one.seventh4power law COrri tined with empirical ,cat for turbulent flow thnugh smooth 
pipe& 

Laminar 
Rc4 Iu 
	 'Fransitik)nal 	

Re 	
3 x 106 Turbulent 

15/15 


	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11

