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H2O = 9.81 kN/m3  Lot s = 9.81 m/s2  
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V= 15 rn/s 

Area = 0.3 m2  
(2) Area = I. m2 	(1) 

(3) 
V= 15 m/s 

Area = 0.5 m2  
Pipe 	 Tee 

A 
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4@ 1 Linear Momentum (25 9muti) 

1.1 (15 flt1,1,1.1141) 	 w/rILL5lvtigoi@iallimlItg-)171 
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1.2 (10 RtiLLI.11.) 'Ullirl5tEJt1711,1AtAIEJtJa@EAllictl@l;11 (h) Lii@nctIrranoticizillti6nall 20 mm 

@@nVInir61 011..ILL`Li'S4'oR'nlilAi 10 m/s LLatuicuL1Eruililivici:in 1.5 kg 

.4,1= 

vl  cv 
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2 Angular momentum (25 Rt'LL'uu) 

2.1 (5 fla."1,1,11(u) alin1511.ILLIAAAL (angular momentum) gnviiatrdianmfl'rulli 

M = 	xT7  pdV+ fi; 
dt „ cs 

(n) annmivin LoiardLviwnleminnilmnu61@t1.5 

(t) 	 `'.1aorial.in1511.1A@IctUrummliloo-datrilLio&vrilci`Xculdi 

(m) :d'veal.viamuLanunti TNINT-AviaLificuvTovivu (rotor) AI-Ei1-31LLI-gia.AJ,56 3 m/s 12)}161,1qt) 

LLatuaol@lAIJ5tin@win2A1-Aeufimeildslia vt1  

vrilLinlcuciijo 

tt!mor: C 

'f=1 r±t...7, 
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If@   511a 	  r:,,iacLA 	 

2.2 (10 fltuvu) jivaltmn 0.3 m3/s 	(D1 = 30 cm, D2 = 15 cm) `idlIct.q1.1 

(n) `1411TUV11.,51Ch71V1 B 11,tuLnAfivnliiala@;111$y1 

(T) ellir)`a'oaEjl.norilfilAilL4ocucilctivnliia@Alr)EJRTILLI-) 10 m/s w/in vt2  

50 cm 
K 	> 

r_ • _ . _ . _ • _ • _0-> 

V2 
50 cm 

I V  
(1) 

T 

(2) 
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to   51V 	  rci!,(aau 	 

2.3 ( 10 Rtutiti ) filitivilolvaltaanilml (Radial - ROW turbine) 31 r1  = 15 cm r2  = 40 cm b1  = 

5 cm, b2  = 3 cm IliviaLiiitii017;9TILLUuL6iiniFiii Vr2 = 12 m/s RT1111,i-AufmAiiia vt1 = 5 

m/s Lot Vt2  = 30 m/s Cim-miLl-nault yiovvinfit 1200 rpm w/in (n) '6n-in-ni,vla (T) filAilliN 

‘121111,1t11:1 ( kW) (fl) LOMl@liT11% (hT) LLat (1) wavi-11/21fl-aaAjcu P2-P1 
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41@ 3 Dimensional Analysis and Modeling (25 FltucuL) 

Itinn5cooamr-wilu,51qo FD 	 61-1119,4iiLL51qo 

1.?71ZilLticlAnalmlyi5lnaL (d) LAimjnivAnaln@lvia (D) flT11.11,ITdm@Avia (v) 

Lotfl-namcuni,t,thxdol.doll,va (p) 

(n) naii-31.1,1J5IiiiniCrEn
d d 

 i@lficunn5Finblvioa@l61@@ci15 

(T)lunn5vIoaolvicil T@Avai@ctlin 	 d = 0.2 in., D = 0.5 in. t 	V = 2 ft/s 

Ala 1.5 x 10-3  lb \Icti7,11.11t1.Wirl ir1115190 vumlnamlicjmillilcuvimicuw D = 2 ft. 

6 ft/s IlEfi/Junomili5lnaliNnaanR691icuvraifl-yugiAluRglcollL56-rwitivi 

(geometric similarity) 
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51,11fl. 	91 N14 	 qj 

DIMENSIONS OF FLUID-MECHANICS PROPERTIES 

Quantity Symbol Dimensions 	J 
Imuo i FLT 

Len h L L L 
Area A 	I 	L2 1 

1: 
Volume 

•••••••••••,1,.........--  

V 	Li 1,3 

Velocity V LT t LT' 
Speed of sound a LT' LT' 
Volume flow Q L3T-' CT 
Mass flow m Mr' FTL-I  
Pressure, stress P, a ML-1'r2  

T-T---  
FL-2  
1--1  Strain rate c 

Angle 0 None None 
Angular velocity co 9I-  T1  
Viscosity 

v 
E

MU T. 
L r 

FTL.2 
Kinematic 
viscosity 

L2rt 

Surface tension a MT-2  FL 
Force F ALT 	2 

MI:21-2-  
F _ 

FL Moment , Torque 
Power 	

1  M 
P 

Work, energy 
ML2T3  FLT-r---  

V,1:-.---TC 541, r2  FL ,....._. 
Density p 	MU)  FL 

T.,  
4T2  
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4 Flow in Pipes (25 FltL6L1U) 

4.1 (10 RtALI.11,1) clAioaLqnhhcovutAilyd P4-1 07\i'actiiiiYr@nniFic.wirmA'n6luvi'ificu  40 m/s Pa@o 

incnolv'ividI vunoLiftminwiciAnanl 3 aiR5 Ltvvidi-Ail Ecu 17111p,J171 /1FiT@l5t1rU 

6iohial@ 90 @lFin 6t4 loss coefficient (K) Levinilt 0.3 l'linfi'lAjllii.,11711@ackLiiiA702,i 

wuni3O}021@nmFig@ 1.23 kg/m
3
, l'J -13,rvici..12 6ualannnFigo 1.79 x 10

5 
N.s/m

2
) 

Hint: ,V1e1/14 81/11,ILLatVdaitYVI1,9 6Min151,1441..i140i,f.i1,91,919114filragliTiO  

2ct m  
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TO    511id 	  rlaati 	 

4.2 (15 RtIll.A.1) l'ilailviar.incuvialnnoLAue.incultAnall 30 cm LotEyn 100 m ill.E0,4),Lh (head 

loss) LYiiiicu 8 L1105 ffilLTI21TAJIATI/16T@llfi@ E/d A@ 0.0002 ,14`11.,r)6uvrwria.1A'AQu'1@lijiiLiu 

Loa-A1m1nrilvia6m11112:11.zilt.iviail finvuoli wilawroilijvdazdnalgo 950 kg/m3  Lot flT13-1 

Y. 	 5 	2 
Vii,10/211,r11

,,,
11,1 (V) g@ 2 x 10 m /s 
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