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AT experi mental and a computatienal investication fml

shase Tlow {st=am / watsr ! o ouoh

- meter) arrangEment wentiuri=s
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Grifices. Fressurg drops of downsiream meler were aff=cted by Ehe

misrad inlins  betwesn the upstraeam and the downstraam
mErerE. B thguair the ma=s £1ow —ates throuch both meters  were

b the downsbroan metor Was MmLic i
higher s - DSty eal s for the sansa meters ard arrangement.

CICES iz ghrongliv Rependent on the
ihrroplat size &= un=table water dronlets will break g A0

arcolerating steam flow and signifirantly influence the

=
[sigibeln
water et I
walli o
o water droplets thermal A - ol librium, Sue to  Tamperature

Aitference bkelween the imterior and the surface remperature of

mese droplels  leads to s face evaporabtion of droplets  which
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wora carried out by using steam S watasr mixbtures

ity. Fressure dreon messuremeEnts Were carried out

width Siffersnt gualiiy mistur=ss st each meler arranaEmant.

The numerical model Was hassd oo the sguabion for guasi ooneg
dimansional £1ow with suspended wator droplets in the stEa and
Lhe wator iraver in the wall. The gfonservation aguatians Tor mMass-

momontam  and Sneray Were zolved sStep wise =lorg the venturi

allowing TOr ronpling between phases rhrouah the sSourts tarm
CHITOnL - e exchanae of  wabtar 2roplets  in bPigusd 1 AVEr .,
watsr grooclet break up and thermal oot — sguilibrium
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MOMEMCLATURE

[ cimosE T spotianal area
Al —roos - mECLion of the throat area
fd dranlet oroiected area

nan effsciive =Y G =F Y

fayo S — g sE toybal ares

CD P =R cemfficient

oF shear =Lras= rosfficient

Co zpecific heat with constant DrEsSSUrE

e vorums median diametaer

o throat diameter

e rube diamster

oH iniet flow pressurs drnp

i droplet size diameiar

& acc=laration ot o &vLILw

3 AimernsSionlsSss constant

H srthainy of zteam

[ latent hzat of waporizatian

3 watrsinmant rate Fosfficient. £1em coeffi
chaseE vElariTies

i. Aduct parimsEter

;‘1 mass T1ow rate

%t initet Mmass flow rate

él pumpr: NG water mass flaw rate

%5 steam mass Tlow ate

&c ratio of core flow rate ta the toral 11

mass of droplet
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1 rumber of droplets

F prassur 2

pi,.Ft inlet pressurs

e throal pressure

o srressure drop

LETE two — ophase sheam watsr Sressuire Srop

nEs  shoam oressurs draop

Tt walber prEsswre drop

oep inlet orifice pressure dr oo

GRfo  pressur e change over orifice whan total
flpws az biguid

Fac core 10w mevnolds numbeEr

mml water flow mpeynolds mumb el

o pniversal oas conztant

% solume flow rate

= woiy Ce Term

T renparaturs

1 cuperficial stasm velooiiy

Umin =stmam /7 watar mivture VwELDCITY
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We weher nomber

= aualiby v atio of the mas=E of steam T©o
cteam / water)

b :umpresaibility factor

Gr eEek

£

density of

stmam /

wabter mixture

Vi

Central Library - Ain Shams University

B2

i

or



/p s density of steam
f)
i densiiy of watsr
L - .
6‘ surfams bLension

stop lenath

L
[

rhroat A1 amster ©

mration costil

= S Al

are upstrean anc

3

downsiy

e

=

=] -

Central Library - Ain Shams University




ch agm orifices and venturis.

spplications ro monitor the

with raascnable accuracy and
o=t. Today Lhers are Many altsrnative devices, but the
differantial pressure meter Family =till holds the largest part

af applicatinons.

pensdetto Costelli and Fvangealista Torricelli  iaid “he

2 oundation  for tha theory oOf the head metser in the peginnang of

the 17th centory. with the dawaiopment of the relative concepts

» '

that the wvolumne 1w rate of ih@ Flow was egual to the welocilyv

times the aressa and that the dizscharge throuah an arifice wvaries
wilis rhe  =mguare oot ni +tne nead L17 . Gigvanni Foleni.
professor of  nathematics a¥ Fedue University in the arly 18th
century ., worked On the orifice discharge praoblem. in 1738 Jobn
Larnorulll developed the theor am on  which ine hwdraulic

mauaticns OO head meher are pased.

Fressur e differential devices were propos2d and devslpped 10
the 1Bth century. On Novembar 124 1732, hHanri  Fitot £=1
presanted Hiz famous paper oo the Fitot tube. Several
applications of  the principle af the Pitot tube were daveloped

during his laxfe- In 1797 Giovanni Eattista Venturi =1 publiaheﬁ
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ozl it Tha presSsSure drop atruss dnwnstream
neTers wWas dependant on fhe droplet siXe. gqualitv. mass flow rate
and meEter genmetry- nut the Dressurs groc Alross downsly @am meter
was much hroahes tran that CCross the upstreEam Ine f+or the Ssameé
meter Lvps due Lo

2 O enentE i oa wvalve causing walter droplets
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