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STUDIES ON TWO-PHASE GAS-LIQUID FLOW IN
RECTANGULAR CHANNELS (Report 5)

A Study of the Correlation of Frictional Pressure Drop

Hirohisa MaTtsumura and Hideo IDE

In the previous papers, the effects of the geometric shapes of the section and the inclined angle of
test section on the flow behaviour and the frictional pressure drop of air-water two-phase flow in rectangular
channels were investigated experimentally. The frictional pressure drop in two-phase flow were discussed

in detail.

In this report, the correlations of frictional pressure drop which is connected with void fraction and
the ratio of mass flow rate for air to water are considered. ~Assuming that the two phases can have different
properties and velocities, the separated flow model is introduced and the correlation of frictional pressure

drop is obtained by its model. The correlation agrees well with experimental results.

L & B8

EFRERNKBH RO ENREIT DN TOERK
B2, ThiTOHRE CHBRTEL. TRHDR
BRERRBERISHEARNIZERIN TS Lock-
hart-Martinelli® @ ###EB X KHFNS OEEBKIT
£oT, HWRABENEBONEP-T. TOZLRHE
BEUTTE D BITRAITRIR GREBtt, BE - ®R, &M
MER) BLUEHALE ORENTHTERINT
WEVWHSTHE. £TT, FRITBATIR, REBH
BOEBL IR U BBENBEROERE LRI
L, EFRENSERET v SBBENBRRITN
TAEBRLYUINTNE, COBONTBHERITIHE
BERTRIFICELEDTRS,

2. EEOHHA
FERTHNASNIERERROBY TH .

A 1 EHRNEH,
a - BEBFEORIOES,

MU QS W

(2)

‘S-mc‘gwdﬂgﬁvﬂ?

a-fp :
: BENINEE,

R (39) KB HBERY,
ERWEOEADES,

: Blasius DRXIZBJ 2 EH,

EHOKNEHER,

: BREOBKAEBES,

SAAHER,
BAERR,

HuRS M oBBENRK,

LA I AR,
EHORBIL (=a/b, 27213 b/a),

FigiiE,

HEWR,
HER,
R (6) BT 5 BIERY,

T EERERY,

Mtk iR,

© AR,

R (6) ITBUFBHEERE,

:EBERRK L (=4/@E 120,

(4P,]4L)




4“4 BERBREIFEBHARE $H205 1978

Xie : SHEBIUBKREIRELKDOHED <
NFFY e85 2= (=(W[W)"°
(ol 1) (el )™ 1),

ROMGE L CRGRAREREERRELOMR LA
CHREtLic, TNODHREZERLTHHLE, BEE
ABPRKITREZHBEEXL AT, SHEERL

& F HEERETHLLEIONS, TT T, WEITER
v TSR (2R, EABRREDFEFRE=AMF 2 ) « 52— 2 THl-
00 SR (ESR) BN, Tl 6/ X & BT RBAEE 0-f) £H- T,
' L& k), ERBERYEE L -OoBM1»5R3THS. H1id
w0 TR K BRI, KREE, H2R3HEAESEIURISIINESETHY, C
tp T M, NOoDORITL B L, EREFIMERHBERTIZTE L

FoTHEDLIND, Licdio T, EHEEDBMERN
R Getsite, BE - BE, KAHEYER) BXUE
BOBMALEEITEIHBREATELIIDEERT,
InETOREY cHhH L7k 5T, Lockhart- ERERTYERTEMNT L L, 2E¥0ERRTB 5.
Martinelli® Q8L L UHFND OBERTE, £ »;%‘—:0. 008 (1 —f,)1 (1)
FRMEERICBD 2BIBEHBLEOEZRERIMEH L
BENS RO X, OMS - BESLCEparL  D1POE3IEE, CORDHRERRTRLTNS.
& WEFD K Y E D BR/NS W IZDWwT, B
FIREBIN b -7, —F, BEEHBRELRBR

3. BEZROKRE

X10~*
150 ' T
x10" ' 100 %?/im) -
150 —t (1) o d"‘l_ | ] ]
100 B\~ (39 80 N —
80 [|Sp€i—B =0.030- ™ 59)
60 H-Bs— T=10] 40 -&ag@—B =0.040
T=1
40 H-= 3
0 d a0 > _
d |
or ib 10
8
£09) G ] 6 |
10 15 —0.030 %) 2
»3 8 [T=1/107 . ;
> | 4 4 |
6 1
& ﬁ |
4 Mol |
2 a
di 1 ? T2
A N C1(0)
3 a0 =12
2 [ g— 51 2 ol
4 S 1 )
- 6- 0.8H3 ﬁc
1HS @ 0.6} ES
— L e T EEm
0.8 6 ﬁ 0.4 1 5 f:IZI /
0.6 z|0]O)
7 @) 6
| [eE(o| 10
-40.20.30.4 0.60.81.0 0.250.30.4 0.60.81.0
A—fy) A —fo).

1 ¢ X & (1—f;) DBIR (KFEE)

2 ¢1/Xu & (l-fv) @EE% (ﬁﬂg)




B« HF  BEABEASK_EROTE 58 45

20

- 1 @_ "_:l
2|@
30|

1+ D

® \a

0.8 |— 4
0.6 2
8 %
0.4-17l® zl
0.3 I 1

0.3 0.4 0.60.81.0

(l _fa')

B3 &/X. & A-f) oBfF (BREE)

L2L, ZNoDHOERBERLHFMITHARTALE,
BEHROBAZHRRLPEHRAOERLAONE. Th
SOEIZOWTRKRHTERT .

4. BBEAOTHH

BgEHRERICHET A EHEYT DI, o
¥ LS ARABMEENS MR TV ERET 5.

4 ERT LS 2RABHEER T T, EBO
W T BRUKHHEYERE D J,

B! Ja.
f&*ﬂ ( 1 _fe)

(il
a

b
1=/

4 EBHAVEASEEReTV

T=a/b (2)

D=4A|F (3)
L,

A=ab, F=2(a+b) (4)

BEHRRESK—K-HBECHLLINTWEDT, 2R
LAKRBENRZNAHEL THL S LRETHIE, EHHK
BEOKBLUZERDOLED Z2ENENOHBRTInT
KA YERER,

D,=€A,/F, (5)
Dy=7n4,/F, (6)
Te#Zl, &7 REABHEELMAEICRELZ LD

DEERHTHS. €L T,

A=4d,+ 4, (7)
DKL Y,

1=t A (8)
LEBh5,

'%l=fw ’%l’:'(l—fa) )

TH5. L7eh-T, BERWHICSD 255X UK
HOLEDLENEFNDOBAFORNELRE %

Fy=2(a+f,b) (10)
Fy=a+2(1—f)b (11)
LEB#THE, R G) BLUR (6) i
D= zé{i‘;,b) = zngf;,b) a2
Di=y A—f)4 __ (—f)ab
la+2(1—f)b] ~ "Ta+2(—f,)B]
(13)

—%, EBRHFERCHREX—ETHHLTHE, 2
EOBRAERILT 5.

(7)., =77, =(77), e
LA & HAE O TR

ug=1ug/f, (15)

wy=u/(1—fy) (16)

TH50DT, [MEBECBEBOEN TN OERENR
Ki

(%%L),;' 0’1;_0 gg To an
(7)., =42 35 as

L3, R AN BLUKX (18) KBANT, [MEB X
VHHED Hihds wFhd ST H 28, 2, 4, A
Blasius DR TEbLI N3 LT,



46 BREXEFIZBHFERSE

% 20 5 (1978

2,=C,+R," (19)

4 =C, R, (20)
L,

R =u,D,[v, 1)

Ry =u;-Dylv, (22)

Thh, CCBLUmnidERTHS., T, K
HoHKRICBT A3ERD L IRKIEFTHER LR LT
Wz LEELBEDENZFNOEBENRKE,

(G = Sy @)

(AA—IZL) = é uég T (24)
Iz,

250=C, R,w (25)

Ao =Ci Rep," (26)
kL,

R,ﬂzu,o-D/vg 27)

Reu =u-D /Vt (28)

Lo, R A7 BIXUTR (18) TR (19 »5R

(28) AT B L,
(4, =(4) () e
(45),=(40). () a=o-ew @0

i, BRENBREBIE=VFERY 72 -4
i3, 2¥OLSTEHINTN D,
¢v_(APj/AL)tp ( q_) —lfq-(m+2) (31)

(4dP;[4L)y D
_(4P,/4L), el \—(n+2
=GP, [dLyn — =3 g
(32)
s_ (4P, [4L), _ ¢4
X =P AD) 4" 33
zeT, —fiT, m=n=-025TH 555
#e=(3) " A N
b =(_%_z)'l‘85(1_fq)-1.75 (35)
X t= (_g_:)-t. zs<1_§fg)-t.7s 36)

Licdi-T, R (1) OBEKRLEFEF2TT,

a D -1.25 (l—f)” -1.75
&) =p) T e
H5\ni3,
D

¢ -0. 685 0.875
x:=(0-5;) [(l—fq)*] )
£ (@), ® @, & (12) BEER (13) R (38)

KRATB L,
ﬁL_+ﬁwﬁ:ﬁK
te - 6 fﬂ
(a+b)(a+fab) -0, 625 fa 0.875
Tat2A—fp5T
7% \-0.625 (a+b) (a+f,b) \-0. 625
=(F) " "o
fo 1.5
faz st
_ (TH1)(THfy) 0. 625 fo 15
=Bl A
(39)
2R, B=(p*/e)o0 (40

THb, ZCTHINLEER (39) LERERLOD
Hlkh 5, BERK B OMHIZ, KEEH0.030, EH
EH0.040 B X UREEH0.045THS. H110H
IR (39) EEMTMATH5A5, R (39 &
ERERTRIFIZED LTS,

5. & 8

BAEAKB_HKICBY 2 EHBR L EHRE
IDOVTOERBEROBRID S, BEEHBRELOER
BEER L. TOKR, 2¥DE5%5CLibdo
ie.

(1) EBEEEHRRBIAEKEHEBOBEKE LR
KhLSMBbONTELY, ThRERKELOMFRY:
i 5L, ERERETBEHRTE .

(2) EBWEHOSMEHOTLRE X UCEROBEMAA
DHBLEA L IBEOERK

_¢l_-- —f )41
X, =0.008(1—f,)

B, LdLl, CORBIBMEHERLESAED
HEBYLRY, EREFROERNET LTI HNL
BAEH - Tz,

(3) EBWEOBRMEHTBRE L CEROHEAA
EEDORBEMK LI EHER

é (TH1Y(THf,) -0 635 f 15
=Blirrma—r | At

YoalEFEeT v o#nT, TZIZ, B DHEIIKEE
T0.030, BEEHETO0.040, SREETO0.0456TH5. C
OEBRRIEZRERLRIFICED Lik.

AL OIS B AT SN SR 5
£ (1977-5) KT LI LEHET 5.



B HF  RABENSK RO 55 H) 47

D

2)

3)

X oy

B« HF  RABEANSB_EROME (B
), ERERFIEEMERSE, £175 (1975-
9), 25.

B HF  BHBERRKAEROPIE (B2
), BRAERZIZRMERE, %187 (1976-
12), 55.

Bt e HF  RABEAKB_MROPAE (53

4

5)

6)

W), ERBRZIZEHERE, $195 (1977-
11), 35.

BN - #HF RABENSK _AAHROMAE (554
), ERBRZEIEBHIERE, %205 (1978).
R.W. Lockhart and R.C. Martinelli: Proposed
Correlation of Data for Isothermal Two-Compo-
nent Flow in Pipes, Chem. Engng. Progr., 45-1
(1941-1), 39.

FN: SRRSO TRE), B ABRESHRICE,
23-128 (1957-4), 292.




