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(3) Annular Flow
v <a> =065 - 0.8 vapor/gas
- important in BWR (upper portion of fuel channel)

* boiling heat transfer liquid
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B modification of momentum equation accounting for the effect of the

entrained liquid
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If the pressure gradient has been assumed to be same in both phases,
Egs. 5 and 6
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2. Flow pattern map and transients
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(1) bubbly flow - slug flow transition
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(2) Slug flow - churn flow transition

slug flow:

B <0.8 ~0.85

upper limit of slug flow - flooding

Baker's chart (horizontal tube)[Fig.4.10] used

(4.3.8)

k Il [\ ‘l II II rl
;
‘D——!UE —
A bl
' k10° —
:
0 o
;
s ;o w
iy T Annular ! Anniar el
'
y
: !
o R e A= 7 e 1
L Churn___}
i i/
07 0 , A Bubbly it
g ]
I’ \‘
o ; = L
=4 ot Bubbly - slug o
7
’Stug
|
L k1o -~
&
0ed 2 L
= kg/s'm 10 102 10° 10* 10° 10°
% i I DB ) I L
= T T T T T Ir 0 |
2 1 /st 10 10 10° 10 10° 10°
¥
[, LS o pattern oy T
"v’L_‘]'“\_‘{_ll || IANY
20 %0
|0"€'O _______
* Tt
Wavy Annular
5 to
Gy
i
Bubbly
o021 Stratified
014705
i
0054 %,
oan'D‘
< gmts 0 2 S 00 20 S0 100 2000 5000 0000 20000
e 4§ R R PR wwoepw
s 2 S 10 20 S0 100 200 500 1000 2000 5000
GV
o L1 Flow pattern map Tor

Iortzemtal Tl

.. transition to churn flow by break-up of long vapor bubble
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(3) Churn flow - annular flow transition

low limit of annular flow - flow reversal
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