
anii5viEnaIainaindiwni 

otwaloinllamigoil 

mIffamJalonnfi 	 ih:Anln-nliny-1 2/2558 

ii,i,fil  25 Lan41 nu 2559 	 nal 09.00-12.00 IA. 

115-1 215-241 Mechanics of Fluid I 	 XE1l S201 S203 

°Ir@ffalJil 4 ciTa 41 vi can 1711111NIIInio lui@aou 

ilaninLona-n-lql 9 niiialffau 

ovcti,timilaiMeta@ u,a:: Lfii'agimn 

v 	41 
kliVO1J:12-Rfli N 	 TVIN"1,6f1 	  Si N'@1,6 	 

.laanliagau um: et unit 

21o 	c.tiaandff@aou 	f1:1,1,141all 

1 	7f1.1.1AII7@1-1 cliii'ql`a 	25 

2 	q17.N1G1ti6l6Yl.  aalI7f4 	25 

qlzu,1111,9iV 

  

  

3 	Tfl.q11.11111 11EAJ-Ilff 	25 

4 	G15.f1tn1S g4nIn 	 25 

1 



P2 = Patm 
V2 =50 m/sec 
A = 0.02 m? 

.47* Streamline 

1.1 .@-in1-1.111 1 4-rviii.in-n-lmaaimil 	 -invrir-i9N (1) 	 = p,, 4114ti'l Ai  = 0.1 m2  1,1.16.1V1IT,141 ( 2) 

41' 
615.911frilaA14, = P2 = Patm, 1411-1,Y1 = A2  = 0.02 m

2 
 LL. 	f1713J657 = V2  = 50 m/s 

66ffMffaJmIL6atmufiltraJ9ialthi ( 6 fl:LLIM) 

7th 1 

N1.111171.61Jfiag (Bernoulli equation) 610 	  

MJITITINOJT11-1, (Energy equation) wlfl 	  

talninJ711aliffasin-n-iltifIti a 
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1.2 	1n7itlit'l 2 Wqialifiln1119iallid ( 7 fit LL1414) 

firLii4,9idlvilqianuaalglaf 1 `‘ia f11111ii.t@Z.17 	  

fi1fl'illli'14 i'l".3-q1UNifl 3J-114@il6ql@5 2 ''a filliqr1,10Z17 	  

@.11116V1I-ImIllia (Q) Talll'l 114Lr ea.italLiur-i-ratfuErnall D TalYiaian Iqiolii'gl,n11-auflti ag 
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• 

• 
• 

0.5 m 

1m 

• 
• 

1.5 m 

• 

D = 75 mm 

V 

1.3 '@-11171.19; 3 wvnrila-.11i-intitigqi irin-Tviivii-INRqili ( 5 flr.1,1,1410 
91 	 9 

Turbine 

711171 3 

, A,. ... , 
1.4 14,-Av)acsilur a yuiLalusilum.tErnailmulltailriu 75 mm qilluni 

,i,  

tili1rai6imr14,1-twii,1 A u, B viti-iriu 0.8 V2/2 wvria-milvla ( 7 frzlI,W14, ) 
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'Ira 2. 

2.1 V1111-1.141VillAvi Vj  = 8 m/s D = 10 cm Ve  = 4 m/s R = 25 cm an p = 1000 kg/m3  WW1 

a) 7tor. h TalLirriyrilaan 

b) 1,611 F fk-111iiv7qltla icon1Jc; 

Di  

5 



2.2 1-1,11.maviriff1r5lmoff1615'lni5lvi 4.0 Umin cl7EJf1--Jia.iii4Ln 140 kPa LLazimaaan -1rn,r-J`6wi-aEA-ran52 17 m/s (vilou 

riummlumfilm@f) 	30° 

	  aar.1,1,1TriqlfilLflqTMLLI.11,NEN1Y1114,1,YlifiJ 0.18 N.m wvnf17Liii7aulelgliiwof 

fl-im4,Avt p = 1000 kg/m3  
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°Ira 3. 

t-U vninfitwin,nom 911-1LAW.1110,11,16nfl11 	D2  MT13.1friuvin AP Ylli-WV1491nm2.-nnm1.duLi1tAnliVilt1 D1 , D2  0' 

h913.1119 V 1,Vifira°111,11P111)1[1j Il!A°11`allIAMU-1(PIT11.11,1V4PrlYN°H111n 	MAT11.11A1411,1,1,ildlitl'H111Afl p 

n) 112)11.1i D1 , V aflz-, 	Li.JukLairici A'11,19f1,11,11r11,1ALLI_ITtiVillVif1J4-21-11.141(alOLIAkld 

11) lunnwifrlflt1L'&1111tEMAVIEngL916114 20 °C1.1,1CrIAMILl7 V= 4 m/s r•i'll,,WiE111,11211AVV: crlYdit,lf-1114PNtir1V11 

44v  

D1=30 mm 7:51JUilflElcilr1M-116111.1IME11,1111MPISillellt11,1,14MJLI PITMLITIJElta'IMP41,1111E V= 2 m/s 91PITLI7MA'Wi'thA, 

Vallfiel,145":',1JIA1M1 fkrii'llffr1111PIT13.1PkIEIAg1111111AWMAVII'llt151'111_1i'lMaZiLILLIJLI 

(11701.4.011)1  liglycenne= 1.408 Pa*s , 1.1a, r= 18.2 x 10-6  Pa*s, glycerine= 1.261 x 103  kg/m3 p air=  1.225 kg/m3  

DIMENSIONS OF FLUID-MECHANICS PROPERTIES 

Quantity Symbol Dimensions 
IvILI4 i FUT) 

Len h L L L 
Area A L2  11 2.   
Volume V L3  
Velocity V LT' LT' 
Speed of sound a LT' LT 
Volume flow Cr' L3;I-1  

Mass flow M T' Fir' 
Pressure, stress p, a ML-1r2  FL.' 
Strain rate c T' T 
Angle 0 None 

Tr  
None 
T1  Angular velocity 0 

Viscosity 11 ML-'T' FM-2  
Kinematic 
viscosity 

v 

a 

L2T' 

MT2  

Cr' 

FL-1  Surface tension 
Force F MLT2  

ML2T*2  
F  

FL  
 	FLT1—  

FL 

Moment , Torque M 
Power P  

W, E 
ML2T3  
ML'T2  Work, energy 

Density p MC FL'T2  
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imil-rin.nUqiin7tItirl'41i,Niial'iiaiga  
Globe valve, KL  = 10 	'4'11 it 1 6114, 

Swing check valve, KL  = 2.0 	''11.45TL6 1 0ti6 

600 mm diameter, 
60 m long 

°ITO 4. 

4.1 lunilaanumnnualnii-R-innz.j-rni-Ava-LidlAn-,nrialtruLiluvnal lIVIMIZItl.t7r-q1-1J&11,1,017itay:fIl f11-14.9 42 L1A7 
v 	 v 	 v 

cii-11,1,Walf11  1 61,an:AJ111114A1Jadflf17-111N 60 Laall" f14 01-16LWalfl 2 Lff4alffilINN-14.1 25 111-13T-1 alagilie,liti.liriliviliN1 il 	gi 	 4, 

air am rhlifyraNiunlolun-,nritrti-wriliii.J 9 kPa IqiErriellillYilqiiEn-ali(liliqilfinanirill-nal Li (roughness) vri-Inii 

2 iia'ALam.  LLazyiailc-nuoiTrtmaA 60 6aA7 f.1°11141qS1,6r-)11481wina-w 600 rla61.1q17 WVil (20 f116614,U) 

n. iinlir.Rvifrria.nitArm, f 

dii. a-m-inillvia, Q 

(er11,11.6G1W kinematic viscosity of water, V = 0.1x10-5  m2/s) 
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4.2 0111-1ficifnlIN1-14 1 atm qtliaiglifi 35°C 1,viar.i-notiolNaiNiiTlfrilaJEJTJ 150 1,11q11 gl'iL161TITY171,110 0.50 m3/s 

aanumilin-nitl,Liuvo-,11-Niiialvinn-illvan1rilitailvIlfri4 30 Lam- .1vri (5 f1:.: Latu) 

n. In4-mivAlutrwInalnelyievlaig6in, D 

/J. Reynolds number, Re 

61115:R1161-11111E N111-11-6, f 

(ti lviu~l~vi fttg111i71101@lnifriiqnvi 35°C 	p= 1.145 kg/m3, 	= 1.895x10 5 kg/(m.$), V= 1.655x10 5 m2/s)1 	 ,  
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