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ri1'\.ll'U~"L""
"1. rl'J1~"''W1LL'l.!'W''lJ'El'l-W1Lyhri1J 1,000 kg/m

3

2. ri1rl'J1~Li'lLti'El'l'"l1mLN'i:i1~ti'J'I"lJ'El'l'i:~n g = 9.81 m/s
2

3. ri1rl'J1~",\l~~~\!~nr"lJ'El'lJ'1 ~ = 1.02 x1 0.
3

Pa.s

4. rl'J1~C;)'W1J~~mmPlLyhri1J 101.325 kPa

U~::;~1iJm~~m~n 2553

L'J~1 13.30-16.30 'W.

~'El'l tr'J'lA'W , 5817
q
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"lltH~n~ r'ltl~'t.m ~m~1 [W~'W 'ltl'W1 1
q

I iI I 11 I

~'elVl 1) inl'ltl~eJ1'W Venturi meter ~-:J51 stagnation LL~::; stctic pressure tube ~(;l~-:JnUVi'elVl~,J1~(;l (1)

"
LL~::; (2) l?l1~~1;1J;-:JttJ ~1 rl'J1~~-:J"lI'el-:Jimr'W (h 2) ~'el 1.0 m LL~::;L~'WeJ1~'W!Jn~1-:J"lI'el-:JYl'ell?lN'ltl,J1~r;] (1) 51

"ri1 01 =100 mm, L~'WeJ1~'W!Jn~1-:J"lI'el-:JYl'ell?lN'ltl,J1~r;] (2) 51ri 1°2=50mm, r::;;1J~1rl'J1~~-:J h2= 100 mm

" "
n1'ltl'Wr;]1~~151rlru~~~dJ'W"lI'el-:Jl'ltl~'elr;]~rl~ ~-:J~1'e1l?lnn1rlmH~-:J~'J~"lI'el-:J~11'WYl'el (ill)
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Section' 2

I

Section 1

~tl-'&'l~~L ~'lX'&'l'l!fl~m=t1 l?1tl'W VlU12

~tl~ 2) ti'11Vl~bbUUlil--1(;]'J~1'WYltl--1tl 180
0 ~ilfl1nu~tJ'WvL~m'b(;](;1r;)--1~U ~1~VlU1(;](;1 (2) illil'J1d.Jr;)'W

OJ

~d.J\j~nr P2= 200 kPa (abs), b~'W~1~'WtJfl~1--1 01= 150 mm bb~::;b~'W~1~'WtJfl~1--1 02 = 80 mm Vl1flYltl--1tl

'.J1--1tlt.J1'Wbb'W'.J~1U b(;1tJili1tll?1~(;1VlU1bbU~'Wb~tlI?11--1Yltl--1tlbtl11~ ~--1ilbbN1'Wbb'W'.J x b1J'W F =5,500 N bb~::;ti'1il
OJ x

"
'1ru'&'ld.Jillibu'W"1Itl--11Vl~~(;1d.J lil~ "'I--1Vl1 lil'J1d.J r;)'Wbfl"'l P1 bb~::;-erl?1n fl1~1Vl~"lJtl--1U1 (rn , kg/s)
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~ cv cv ~
"ll'El-~fJ~ :i'~~i,ln n~1 1?l'Eli,l .

Volute
casing

-.......:: 0.--

~'El~ 3) ~d-./bb:i''lb~~~'l~il~i,ltJ (centrifugal pump) 5:JfPl5:J111~'.i,l0.1 m fPl5:J1l1~i,l'Eln 0.2 m fl'"J1d-./n~1'l 0.15

m 5:J~d-./1Uvr(;l'Vl1'lb~1 P, = 120
0 bb~::; ~d-./1uvr(;l~'Vl1'l'El'Eln P2 = 135

0 t(;l~~d-./~~i,l~'"J~fl'"J1d-./b~'"J:i''ElU'1l'El'l~d-./ N

= 750 rpm ~1nhJ5:Jfl'"J1d-./b~'"J1i,lbbi,l'"Jid-./er~~'Vl1'lb~1~d-./bb~::;hJ~(;lbb:i''lb~~(;l'Vl1i,l "l'l~1

3.1 rell?lt1n1:i',jd-./ti'1 Q (m
3/s)

3.2 'Vl'Elfn~m::;vh(;)'El~d-./ T (N-m)

3.3 ri1~'l~H1i,ln1:i'-nu~d-./
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"ll'e:Hqn~ j'l.Hq'l.m~m~1 I?1'el'W ~'W1 4,

~'el~ 4) rl'J1~l~'i'Wfi"ll'el,lfi1i'l~1-ii1'Wmji'IJ,1~ (P) n'IJ~'JbltJj:s~j:;1~bbri rerl?1nmj1~~b~'lmml?1j ( Q),

rl'J1~Lj'Jb~'l~~ (CO), L~'W~h~'WJn~1'l"ll'el'l1'IJ'i~ (0), bb~:; r:ru~~'1.ni"ll'el'l"ll'el'l1~~ L"ll'W rl'J1~~'W1bbU'W (P),

use rl'J1~~lj~ (J...l) dJ'W;'l.n P = f(Q, 0), D, p, ~)

1in~ dimensional analysis ~1rl'J1~l~'i'Wfij::;wh: ri1i'l"ll'el'l,1~ n'IJ~'JLL1Jj:sM:;(;h'll ~1'l~'W (tiE

n~1J~~l1n MLT bb~::;1~ p. CO, 0 btJ'W~'Jbb1Jj.f1)
d.ll 'lJ

mj'V1~~'el'IJn'IJ,1~~1~'el'l (model) ~rl'J1~bj'Jj'el'lJ 500 rpm b~l:Jn"ll'W1~b~'Wl:h~'W~n~1'l"ll'el'l,1~

~1~'el'l 0.20 m ~'Jl:Jrerl?1nn1j1~~ 0.05 m
3/s "l:;~'el'l1-iiri1i'liJ,1~~1~'el'l 1.5 kW(P mOdel)

~1n,1~ prototype ~nim~ru:;b~I:J'Jn'W n"ll'W1~b~",~1~'W~n~1'l"ll'el'l,1~bVhn'IJ0.5 m t'Wm1~

rl~11:J'"'~'ln'W"lI'el'l~~jnl'W:;j:::~~1'l prototype n'IJ model "l~~1ri1i'l~1-ii1'Wmji'IJ,1~, rl'J1~bj'Jj'el'IJ bb~:;

rerl?1nn1j1~~ "lI'el'l,1~ prototype (b~'el,1~ model Lb~::: orototype 'V1~~'el'IJn'IJ"lI'el'l1~~"llU~b~l:J'Jn'W)
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'IltH'1n'C'l ~~~'WnP1m~1 lWel'W ~'W1 5,

~tl~ 5) ~~uur.i1mi'11'Wh.:Jbb~~bb~,m~'l;,mJ ,f1bln~U91n5'l,~n~'lil~~;lJ,f1~1ntJ1J~ 5 m ~,)tJrer(;ln 0.25
'IJ 'IJ 'IJ

m3/s ~"'W1UbnU~5'l,f1~')1~;'W1J'W(;l1(;l~1"11tl'l~n~'l~'ln J'1J~ 25 m ~1nvitl1'W~~UUbiJ'Wvitl vitlbW~'n
'IJ

(Galvanized Iron, e =0.1 mm.) ilb~'Wc.hP1'W~n'C'l1'l (D) 25C mm L(;ltJvitl(;lN"Ji')'lV11'l(;l(;l~~')1~tJ1')~')~ 10
'IJ 'IJ

m ~,)'W~1'Wr.i1tJvitl~~,)1~tJ1')~')~ 40 m bb~~~')1~;'W1'W5'lu1!(;l1(;l~1biJ'W 150 kPa(gage)

9'l~1 n) ~,)1~ ;'W~~\!~nr~1'WV11'l ~(;l"1ltl'lJ~ (Ps)

'"
"11) ~,)1~;'W~~\!~nrr.i1tJ"1Itl'lU~ (P d)

~) n1i'l~1-il'iuJ~

~~;u 25 m

Standard

Elbow 90
0

~~;u -5 m

: hinged disk

~:::;u 0 m

pump ~
Lift check Vi live

: Angle lift

K =1.0

Standard Elbow 90
0

~1'W,)'W 6 'f1'W
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"ll'eH'l ~ 'Cl ~\H'l't.m mil. . IWfl'W ..

," ,
~'fl 6) b~'1'1l'W~~vi'lVl~'1~'fiJ;1nn1~Hin 6 m

3/min
ml~;'W"lI'fllvl'fl1J~:::U1V1in~'1vil'1"'llnhNl'W150 m ~r1l

, "
100 kPa(gage) n1~j;f'flvl'flHvl'fl~Vl~n(GalvanizedIron, e =1).1 mm.) ml~m'dvl'flVlHvi'lVl~(;1300 m ~~'Cl:::

~~'dl~~r~~~m'fl'l~'d~ LK = 12.0 b(;1tJb~'1'1l'W~l~U'W~'fl'l~oi'lbooster pump ~~'Cl:::5'1~'dl~;'W ~~'fl~~~

~'dl~;'W~'(;1H'I1'Wb'Wb'l 'I1'WLU'W 600 kPa(gage) Vllm~llvl'flb'W~~'W'd~l1Ji'lVl~(;1 ~~'Cl:::"lI'Wl (;1~vlln'Wl?1'Cl'fl(;1

booster pump ~"lI'Wl(;1 55 kW "'l'lVll"11'Wl(;1~~n",!(;1"l1'fl'lvl'fl~~'fl'IH

vl'flU~:::U1Vlin

P = 100 kPa(gage)

P = 600 kPa(gage)

"Vi I'llVll'1n1~1Vl'Cl"1l'fl'lih•
Booster pump
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Representative DimensionhISS Equivalent Lengths
(LiD) for Valves and Fitting!

Valves (fuDy open)
Gate valve
Globe valvc
Angle valve
Ball valve
Lift check valve: globe lift

: angle lift
Foat valve with strainer: poppet disk

: hinged disk
Standard elbow: 900

: 4So

Return bend, close pattern
Standard tee: flow throulb run

: flow through branch

8
340
lSO

3
600
5S

420
75
30
16
SO
20
60

DIMENSIONS OF FLUID-MECHAN CS PROPERTIES

Quantity Symbol Dimensions
~h1LTr ~FLTr

Length 1., 1., 1.,

Area A 1.,2 LL

Volume 't;f 1.,3 1.,3

Velocity V LT1 LTl

Speed of sound a LTl LTl

Volume flow Q L?T-l L3T- l

Mass flow m Jv1Tl FTL- l

Pressure, stress P,IT NL-lT-L FL-L

Strain rate E T-l T-l

Angle e Hone None
Angular velocity 0) T-l T 1

Viscosity u ML-1T- l FTL-2

Kinematic v J}T- l L2T-1

viscosity
Surface tension IT Jv1TL FL- l

Force F ~fLT-L F
Moment, Torque M !\lIT.-LT-L FL
Power P !\lIT.-LT-J FLT1

Work, energy W,E !\IIT.-LTL FL
Density p Iv1L-3 FL-4T2


