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SUDDEN EXPANSION AND CONTRACTiON

« SUDDEN EXPANSION
. Single phase f]ow
- Two-Phase flow

e SUDDEN CONTRACTION
. Sinale phasa flow
; Two-Phase flow
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SUDDEN EXPANSION sl
pp- 124-135
Sinsle phase =

=24
BN

e me mee--

|. Mass and momenlum balances:

/ /
‘Pz-h = 20‘(!-0‘) o 2 Q_f_<! £q. ¥.36
é’f’<i—r7f/ | .,
.mgligiblt frich:onal efﬁd& on the PiP'- WALL
<P% = <P
. flat profiles
2. Mass balance and mechanical energy equakion :
/PZ‘API o . 0_2- q "
Lp <>
2

.nesligible viscous dissipdfon within the confrol [ VOLUME]
. flat profiles
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4
1.0
- r Mech. ..ner‘ré 53
fz f‘ & (no drss:paron)
0 - 2 |- g2
-i- P (W). 1

1.0
\l; =D, /32

o Experimenfal dafa (ARcHER ,1913)

Keversible pressure | increase due fo the area ckanﬂe only:

(}f’z 'P]) - l—G'z (AB)

- Eg. 4.60
7 6<%3

Irreversible pressure|drop| due B fhe viscous dissipalion :
(f’z'}ﬁ)r z _(I_q_>z (2¢) £, 463

| — &
i b
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SUDDEN EXPANSION |
Two- phase

Pp- 133 -~(R

Mass and momentum balances —> Kowmie's equakion

i ?[m

2
Rsl)ﬂ. RG: Ps |
If

-("qu)ﬂ. Re2 s ]§

x
1

Ra

bots TSR L

:X
515
(1-Re)p.  Rafa } =
o neghgnblc Friclfonal effeot! on the pipe WALL

® <-P.>, = <¥>,
. flat profiles

III
p

up R

ks
a1 = Raa

Eq. 472

19

Mass balance and mechanical energy equl' on withoul viscous
dissipalion —» REVERSIALE PRESSURE DRoP € £ )
(‘PZ ‘Pt)

(f-k) - (%)

Romie's equa.ﬁon Chechad in

See Eq. 4.87

sfeam- waler (mw.swred void Fvo.:ﬁows) ferrel 2 McGee (I‘IGS)

freom freom vapor (calwlated wid ﬁad‘ions) Weisman aral (HTS)
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SUDDEN CONTRACTION
P e - (42
Single phcsc :

- e - -
- Wn W s e

I.Mass and momenlum balances :

/

_p
Pt 3 2(!——'—) o S RN T Ay
fpeRgle =

.negligiblc frictional effeck on the pipe WALL

+<P% = <P
. flar profiles
2 Mass balance and mechanical energy equaﬁon.:
Pt = et Ea. 196
I — 2 a-
EP < W >2

.hegh‘gibk viscous dissipaﬁou within the contiol | VOLUME |
. flar profiles
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1.0

Mech. Ener’g £g.
L (No dissipation )

o [} 3 3 2 | 2 2 3 1

3
0 A 0.5 1.0
' /F = Dz /D|
o Experimental dafe ((ARCHER,(9/3)

Trreversible pressure droé due @ a sudden @qunsion between ¢ and 2

(£ -P2)z = (1- UZ)Z o £ Qe [t
%POZ ?: a,
2
o LB ”'Fz.lr s (_l_ =5 ) (BC) Eq. 4.100
%e(wa Te

Reversible pressure drop due (3 the area change only:

(’P _‘Pl)g [
{ , = fJo = AB
‘—é-f?(";'?: T2 ( ) " l%wl
I« RN SUW A STL i e
Actual pressure drop : — = 2 a2 9
(Ac=AB+BC) 20<%%

Figure = & = ()
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SUDDEN CONTRACTION ”
P.
Two - phase

Homogcnew.s model :

R LR O LA Gt g B

Confirmed by experimenls :
Seam - wafer ; Ferrel £ McGee (1966 ) , Geiger & Hohwer (1966)
Freom - freon Vapor : Weisman ef of. (1378)



