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HHE R EE R
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Pa Sm - Pm-¢-h
h - Pa

.. 3.2



b.ipTerTRANFULUUYABY (Bourdon)

wdesfleviaiinanuduiishniuazgenhausuussemdld uazannsotanudunald & Fosnis
manufudiysaifdonhaiisuldluninduanuduussema gunsaivesedosiauuuyassivsznaudie
vaondalnafnvnadusuly wazdadudinldswes 1nan Uaevasadesdaaindnuasdrmidaiy
qﬂﬂiaiﬁi%%mmﬁuﬁammé’umﬂwaamLﬁms?](u NRDAILAUDDN e‘z’iqmsL‘U?{smuﬂamamé’fu%lﬂﬂifmgL?Ju
naindoulmueslaerieUndsdesunalnvinlvidy Smplunuanaiuuely wdstuesnin

a.wueilinesuuudag (U-Tube Manometer)
wuueiiasuuumy TinAnuiuuaneeseniegnaesgatuve

fisduauud (Datum Line) fpududieiu
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Pa+pr-g.l = Py +prg (Ch) +py - g-h
Pao+pr-g.l = Pgoprgl—pr.g.-hipm.g.h

Pa-Ps = g.hipmpp)
Pa-Pg - h.(pm-pr)
Pr-9 Pr

oty PaPg = Prg-hom/pr—1 .33
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NnENn1s 3.18 unuan Fq =P; at uaz F, Py bt azld

P, atcos@ = P,.bt

W cos © = E
a
b - QdcosH
unuAn b luauns 3.20 Pyatcos® = P,atcos®
P; = B
MNEUNT 3.19 UnuAT Fy =P, at uaz F; Py.ctaglsl
Patsin® = Pa.ct

i sin O - ¢
a

R C = asinB
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P = F
A
Ing F = mg
p _ I
v
m = pv
v - Ah



SRS P =

P - Yh

AMIiwrasatlva wihiudwidnduwgaumenugwevetinaiy Aty Py-y.hy wan8AU91 AN
iy Py ilsiveslvaGediimidndumg (y) dululdgaanya A Wussozviniu hy

ANFNRUSTENIN4 Pressure U Head 91ngn5 P=Y.h 131a1u1500a8u Pressure LU Head 3o
\Waeu Head 18u Pressure 16l 190 A 3a Gauge Pressure 1 PA uaz¥n Head Pressure 16 = hA , PA waz hA
! = ! U dl ! yd‘ ! 1 ! U
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MUY E; = %mv

Ty
Ey = wasuaay (Kinetic Energy) (N.m, )
m = avresresiva (ke)
v = aruivesvedlua (m/s)

b. WEuAng fie wasnunuwlsegluitaveatlraliy LarAULANANYINEILTURY ULALAL TEAUAIY
ganeliussdsgavedlan

Aati Ep = meh
lny
Ep = wasnudng (Potential Energy) (N.m, ])
m = wavewedlva (ke
g = Sasadlesanusiagavedlan (m/s?)
h = mugeinanszaudedala Al (m)
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P.r.E - PV
1ny
P.r.E = naunIenuiinanvedivia (Pressure Energy) (N.m, J)
P = ausuwesasiva (N/m?)

Vv = YSumsveswadlna (m3)



aun1snslvaasiiaue (Equation of Steady Flow)
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(Bernoulli’s Equation) Tnenduifiesfiun wewieu wesyad dAnduaunisil

Iﬂﬂ VZ = [y & 1 ' H @ 1 a
- WNENY  WAKUIaURanULgurInYewadluallasunan
2 )
g ANnusweawadlva (Velocity Head)
z wnete  wasnudndranulsdirinuasedlvaiiioaunain
syAuveIvedlua (Elevation Head)
P = o @/ 1 1 56' LY dl'
C Wi wawueMusuR st nvewedlraiiawnan
|4

. . seAUvRsvRdlua (Pressure Head) ,
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Head Loss(hy )

i .

aunsazlain
v = Vf
—1+Z1+—1 2 . Zy +—+hy
29 29

lng#gen 1 nasmiinvulalegladn (Pump) aunisaglei

T +tZy+ —
29 14

nsalAnANuLEsanIun1elune (Head) auni1sazlanin

Vi P - Vv P
L +zy+ 2+ Ep 2 4 Zy + —+hy
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19n 2 waarmuidlUlgduAwiu (Turbine) aunisagled

Vi Py = V2 P,
—+Z1+— ——+Zy +—+E
29" 17y 2g T2y

nsalAnANUEYaIUNIelurie (Head Loss) @ni153glain

v Py - V2 P,

— +Z1+—+ FE = 4+2Z,+ —+E;,+h

29 1 y P 29 2 y t L

1ay 4.
hy, = wasungadveglusuaiiugs (Head Pressure)
Y ¥ Y Y Y

Ep = wduvesty
Et = WANUUIS U

Energy Line W& Hydraulic Grade Line

Energy Line (E.L) fio 1dunsiniiuansdsnasinveandasnuaa (Kinetic Energy or Velocity
Head) W&suns e iinarnvesiva (Pressure Enerey) waznasaudng (Potential Enersy or
Elevation Head) Hydraulic Grade Line (HG.L) fie iunsifiuansfanasiuvemdsnunioruiiin
nvedluna (Pressure Energy) Waznaaa1udng (Potential Energy or Elevation Head)

EL

msmiAdanuluvesiva (Power of Fluid Flow)
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EL‘W P _ F
12
Q = LxI?
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Pl P = pxa
= i (Power) (Wait)
= anusuvesedina (N/m?2)
Q = dwnsinsluavesesliua (m3/s)
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F (on Blade) F(on Fluid)
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2FE, = Fry pQ (V5 cos 92 -V, cos 91)

EFy :FRy - pQ (Vz sin 82 - V1 sin 91)

A a v v = ::l' v < = v a = 1 14
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F (on Blade)

veduandeuiidmmiissanudy Vo lunnu w0, = 0 miwedeuiidsanudy u huiiamadeiveeduadomiediu vedva
wdeomnnsenuatls levauiuwiuiiugesdul et fo gu f uatwiandouiimenud V, wisaduaudidiniusssmnnuid
tosiuaseIS et vatlvia iy dums 8.3 uay 8.14 TAdu

2Fy = Frx pQ Vox - Vix)

Fre = pQ (V1i- u) (1-cosf)

= Fry = pQ (Vay - Viy)

Fry = pQ ;- wsinf
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\Z}
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gl LFy = Fry pQ (V5 cos 85 -V, cos 81)

Free = pQ (V, cos 90°- V; cos 0°)

dle v, nsevReanfuns - .
Fathy e pQ 11
2hy > Try = b0 (V, sin 6, - V4 sin 6y)

*Fry = pQ (V, sin 90° - V4 sin 0°)

do Vo nssvihunuiunds
Aty Fry = pQ V3

Wesnnveslvanseilusuvuiuduniinszaelagaiiane Aty SFp, Suindreiumun wdouruse Fr, nsevindv
Haviniu Mnngdefianuvesiinny usanssiwiAuusURnzen Mty use Fry iU Fy azlin

F = pQV = pav?

LNS1E0 p = 14
g

Q = Av

St F = Yo
)

ED) F = YyAV?
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lag

F = ssiiearnnislua (N)

Y = dhwdnduwizvesvedlua (Nm3)

Q@ = Sasnsivavesvedlva (m3/s)

V = anudweswedina (m/s)

¢ T dnynsisuilesninusdisgavadlan (m/s?)
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vo X _ 2
Tamatd F = KyAV
g
N2 k= C
2
o & _ 2
AU F = CyAV
2g
Tng
F = |seenz ussondwsousesnasga (N)
C =  aduUseansunanssleny Lsenfvsonsannsi
Y = dywdndwnzvasavadva (nym3)
A T dudinihdavesingiivzng sndavsenads (m?)
V = anuSwewedlua (m/s)

¢ T dnsmsisaileaninussisgavedian (m/s?)
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Discharge) 3sfiAosniinisanevesvedivaniangus (Theoritical Discharge)

nsiteveswesvedlnailanae (Actual Discharge)

d =~ n13918v09vedlvan1angud] (Theoritial Discharge)
Qact = Cd X ch
1ng
Qact = n31msnevetvedivanileas
Ca = fuUseaANSUIn15INeVIvealua
Qtn = 9131159189090 IMaN1ma B

puduRussEInmdszans €c Cv way Cd
A1 Cy Ausgiuanuiduaniu Yun U9 uasdnuurvesg (Orifice)

Cy mmgﬁfaawm (Sharp Edge Orifice) HAW¥1U 0.62

’ﬂ]’]ﬂﬂum‘i‘ﬁl 10.5

Qact = Ca x Qtn
Tay Qtn = Ag x Vi
o Quact = A]ET X Vact
P
Ajpr x Vet = Cax Agx Vip
Ajpr - C.x A

Vact
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Vact = CV .ngh
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h = 1 Vact
;29
2 2
¥ = Cy, . h
WsIzayTiu Vact v
29
Head loss = h- (;127 . h
hL. = (1- CIZJ ) .h
hy, = VLZh ; Vet
2g 29
= Vc%ct Va",zct
Z 1 2 =
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myingasmsivasiiuiugs (Venturi Meter)
mytngnsinisivanuugs duesedienlddmiumensnisinavesesnaluvie Jo1de
VANN"S YesauN1IN1sivasgsatiiane (Bermoull's Equation) LIugsiines Usenausie vieliugs
(Venturi Tube) wazuiuaiiwios (Manometer) iunuuinainanusuwansng (Different Pressure
Gauge)
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dy dy
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29 14 29 Y

A1598NIUYS (Discharge Through a Venturi)
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MnANNINITbasedes (Equation of Continuity)

Q1 = A1 V1 = A2 V2 ............. = 'F’]"TF"N’VII
Vl B Al_Az
= —A1
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whiulaidmase (Tube) ﬁu’aaaqagiﬁwﬁ’umﬂi mL’%&Jﬂmmﬁuﬁagﬂummqﬁ'jﬂmmﬁuﬁagﬂumm

g{qmﬁ (Static Pressure Head) (RSt)
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Sloveslvaluvie (Pipe) insindeuiilaviasn A uay B agvinsiuldniios isgontioldn
Pressure Head Tuviaen (Tube) fuaaadsasgainiuag dvnniiviasndndunil 1y viaon C Gt
#9910 A uay B 170 15798WUT7 Pressure Head luvaen C sindinaen A uaz B vimszding
Inaintuiiredlovesinald wWasuanndssudnd(Potential Energy or Static Head) widundenu
981 (Kinetic Energy or Velocity Head) FadAiniu Ah
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WWues aadlodmsutnainusivesvedluannidslua veeluansedruiinseadutateva Pitot

Tube 9% nauinlulu Pitot Tube viliseAuvesatlralurasn (Tube) gatuises  lasanudunod
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TuguAuga (Static Pressure Head) aufisgandlssgiivvesvadivanasi avilidminvesesinaly
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Pitot Tube NflAa5vnAU gudynilisandn Stagnation Point ins1zaziuvedivanielu Pitotas

Huveslvadiegila (Static Fluid)
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Stagnation Point
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Zy-12, = 0 (Huszaulieniv)
Vs _ 0 (Fumnuisiiengaviseuinamadiues Pitot Tube fasinfugued)
vz _ (A=P) 29
Y
I TS I
T
Vi _ \2gh
AU
Vact = Cp X Vth
log Vact = AULSITITINUDS
Vin _ 14
Ven = ANUSIWIgY
Cp - aduuszansueanisiarinuvasn (Coefficient of Pitot Tube)
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