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1.1 UDi1lifiliitnt11iiiall19J611D11-115111M111J Creeping flow UM' Inviscid flow VIIDIJYT481195ha1191D4t1151VM 

Ifflrf04friff13.115t114111145auciiii 

1.2 ,Iltilif.rWOilJ1E1f1-3111111.11E.1 61101UviMTV1DIJ11,1V11Jf111 Navier-Stokes UM:111f1Stilifit111,111151VMUIJ11 Potential 

flow illY1000111111`WriLMAllik41,71111ihiStin 

V • V V = —VP + ps; ttV 2V 

  

1.3 Boundary layer elegy t,15 1111011111,1f1156)1111-10f1111111141Dd1115 
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1.4 DilY1E1f1-313J111.1106UNf11511)M 6UN Boundary layer 11,1ff/1111: Favorable LIM Adverse pressure gradients 

LI,M,11fli(10611115111nYtl 2 LI1J1J 

1.5 pu flf106111111.1allill IMM,1111i161.1 	illitirliqr-IM11111fffIa946U0,911-1a 

1.6 	011.11Enfle.11111111fl tfl (m1vi9) 1115610 Drag 11,1f156,19J14LLGi14511.1 6111,1iutium5Ivia ttatd,miinilupiu5ium 

D.1f16113-111115111fl 
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1.7 IhinfllSillfh 'thl (Choking) fiDD`ct,115 L6914141111114 1310 15 

	

., 	.:1 	.. 
1.8 Mb1.1181t1f1T111 D' Alembert's paradox 

1.9Di1.110691-af1151,171 LH 151811i101 Airfoil 

1.10 Stagnation property tIDD`t,1 15 
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tri 	 _2 

J3V1 2. `VIT15t1111115111M1.1119M11f191 2 	c1311115111flrfliltVIJDf1113J1,5') U co  tiliflNTLIUTITV1511M1,11Df1711f1;10 

filnlo 	0) fif116111111111-difriY111911114111418 Circulation = -F 

(n) ni5Ivimn112,inaw17€1ni5lviavuulium15414 

vi-ralfiii,It-n-ntri. (Stream function) 4101M,1111f115111M111-15,t1111.1136fl (r, 0 ) 

(f1) 	1111.111,Y11-11:4011116141,1 (Potential function) IlD1V1-1111f115111dfil`WS,t111.16fl ( r, B ) 

(1) 91111fil4111f11111t1111,15,11111YV691 (r, 9 ) 

(9) 	111V11,11111,i1 Stagnation point ilLf19141,11115t11.11_11360 (r, 9) filY151f15t110fITIVIIMINiffij R 

(P) 	Dil_110flflIflf1151,6flil,540f111141,1,ViTV151f15VIMMI (Magnus effect) 
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Test 	 Silencer 
section 	 Fan 

GM-fifer 	  tivrr 	 Section 	 

ITail;  3. f115111n11,19,13J161AUltalOVIDIJ (Test section) 111410iiiWill-11"Welflfl11 30 cm LLa`ct,1112 30 cm 611111 

01f1164111)MLIiliTifirlOVOUN'111.11,11V11111,VMD9M00111116WDilf1-311.11,11 3.5 m/s f11IVIAGIVID1111ffiJt1111J11110 

v = 1.507 x 10 -5  m2/ s 	 p =1.2 kg/m3  

(f1) ficvmaaflifTLIII9MOW115111n11,141,1i1M116011111PlYiarthltilJUS11111811111DMJUI11-1i1114 

91111f1111J11141GUD141,!GUMW011.11a3Yi614 1/1400fli(11,11/fldDIJ 
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(1) vraolni5lcbniaaIiiimlaanifivviorratnyiiriiiwithil -Aiwilvhinummau9ti,vialaanumniaadill5 

How 
straighteners 
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.g. 	■ 	 w 

61T0i14  4. tfliNfil-16111111.14,Marilli11511.1VT,9113J0 30 m2  ttnifliDli114111.11a511JYtll13A 2800 kg i11 

,.., g _2 _.2, 
AIJI.ht,'Ffllit1516f1611011111611tia'111,111141191t1IJ 0.45 	111f1111.111-Ni1fplilDlifliDlillat1a1131,141,1 4111'01411U 

111,11111-1119101D1f110 p = 1.2 kg/m3  

g 
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461.1 5. LINN filltiVf CO2  "ia1.6t11-161.11T'AOLL1.111 Converging-diverging d111,1trillfitf1111J9111,1 1400 kPa qiiiviljal 

200°C LIMIALFfrflifffiTtivi0117'A9141869151t115111fl 3.00 kg/s Y111111DafITTA911:41111.1414 200 kPa filrflalF114f115 

li'MOTILIM1111:,/f1,99i3 LihIll1SIVIMIY11 Isentropic 1 riFi 
.,:, .4 

(n) 111 Critical pressure 1101111PM-1 

4.4 5).—.1. 
(J) 91111r11111111,1191911/10111,1111-11flafla91 

(f1) 91111f1111111Ailii1111111140DfliT1B91 

fiTillaill fi1f1.9i11191D111,fiff CO2  ilti1 R=0.1889 kJ/kg K, cp=0.846 kJ/kg K, k=1.289 
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Summary expressions for laminar and 	bulent boundary layers on a smooth 
flat plate ahgned parallel to a um form stream*-  

Prope 

Boundary layer thickness 

Displacement thickness 

Momentum thickness 

Local skin friction coefliclea  

Laminar 

(S• 	4.91 

\ Re, 

132 

0.664 

Re,t  

0.664  

(a) 	 (b) 

TurbulentTurbulent4)  

6. 	0.16 

0.016  fi 0,037  

(Rex' If2' 
	

Re, 

0.027 
	

0,059  

(R 
	

(Re)u.' 

0.38 

(Red°  

0.048 

Re 

• nar values are exac and ate listed to three significant digits. but turbulent values are listed toocly 
two siiilificant digits due a the large uncertainty affiliated with all turbolent flow fields. 

t Obtained from oneventhpower I 

Obtained ftcsn on4-skroanth-powar law combinedwith 	rical data or turbuLent flow thr 
Pes. 

Laminar 	
Rex  105 
	 Transitional 	

Re 	
3 x 106 Turbulent 
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