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Suc . water according to Dis.head

Buc . Water Discharge Head {(m &gl

Capacity Driving Fressure {(m Agl

(MES e 10 14 1d 20
R 2 RG] 4.6 Tk
a7 e 2.8 5.0 S.9
LY 2.6 4.2 5.7 H.5
1.9 2.9 4.5 6.1 H.9
1.6 Zal 4.7 6.4 7.5
1.4 n.2 o &.7 7.6
1.2 .4 .1 6.7 7.3
1 RN G 7.1 8.1
L9 RN 5.4 7.5 8.2
.7 .7 Sab 7.0 8.4
.6 3.7 ol 7.6 8.3

Dri- Head r 280 m
Discharge head P S-2 m
Max. efficiency § 28B-4814 X
Nozzle to throat: .26 om

*_______‘ Jr—

1 om 1.62 cm 1-% inch
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1.2% inch
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Abstract

The ejector 1s a kind of pump with no moving parts, driven
with high velocity jet from a motive nozzle. 1In spite of low

pump efficiency, ejectors have mechanical advantages as follows;

1. There is nothing to worry about the hindrance to clog suction
port by the alien substance.

2. Because 1t can be 1nstalled in location remote from the power
source, there 1s no restrict for installation.

3. The suctien 1s not controlled by cavitation, so that the
ejectors 1s possible for the fluid suction near-by saturated
state and have a self-priming function,

4. In case of discharging the explosive fluid, it is a suitable
methed by usc cf ejector which 1s actuated with water of steam.

Generally the ejector is known that the manv geometrical var-
iables affect op the performance characteristics complicately,

The ejectors are ciassified according to the kinds ol drive and

suctzon fluids as follows;

1. Liguid-drive/liquid~suction ejecior.

!, Liquid-drive/gas-suction ejector

.

3. Steam-drive/gas—suction elcctor

4, Steam-drive/iiquid-suction ejector.
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The present research is on the performance characteritics
of liquid-drive/gas—suction ejectors, which are usable for dis-
charging explosive gas, eliminating the non-condensable gas in
liquid and keeping the vacuum in closed chamber. 3 kinds of
driving nozzle and 2 kinds of diffuser are used in this experi-
ment,

The experimental parameters are zero suction flowrate, suc-
tion rate and pressure control and, discharge pressure control,
Finally, the two-phase flow state of water and air in diffuser

are also investigated.
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Fig.2.2 Photo of experimental appratus

Fig.2.3 Photo of experimental ejector
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Table 2.1 Area ratio of experimental ejector

R NN e No2 Diffuser
Motive nozzle
M. 1 Motive nozzle 0.3906 0.1836
M 2 Motive nozzle 0.1736 0.0816
M3 Motive nozzle 0.1329 0.0625

2.3 WMEH HKE L Y@

I (2.1) o 2 WBAE WEH Higis & KREEBES A

Bated BAEAE] WHE A24N BEEHES —=s M
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1A, BFR HEH RBRREITY 29T FRRBIC K@ 4
$E&EE8 AFESS HES KK HKELS HEFoEZHN BES
Atk EFEEI2Y HEAY A7 1100 mX 806 mEA 70~
160 e HWEAN A7 F5ste FAY HHE WeEsStd &
wal g R (2.2)E BELROIL, A—HaAN HEd HeEd
FgHy BERREE 29 (2.7 dEdRAS 2" (2.7) 9 g
BRAA BE W go EEA REAEA HEHI =TF R
SERE A U, 2HEEM W 2xe F 0.9% &
zolgt wEA, & KRIAMNE RE BEKEe REHS TF
€& a2 HE3AAT

deos MAMMY ®F BENKES Hede BT REIH
Bl Bed: HEY KB AN HET HEHEKC YRLEER
HEN LA UEY 3 aU= RKEY BEMEoHGn BFHA
on o HEHS BRIt HAEHES ARE=RZ EHo wFy HE
o BMES LEZ 3 gon #FAEEE 20To=2 BE
Had:s MES P3A FUAT

£ (2.3) ol & HRS RMRKAI =3 2EKY 20T H 40
Col N #iEes Jderdz qen, o 2FXM(25) d AL
#e AE A
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Table 2.2 Calibration results of water rotameter
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A WH D 110om X 80.60m
A Fw | 4 ¥ 2o (om) TR | AL | ARFE | A™E
(i/h) |85 | T Cem) | (see) |(/B) | (%)
2 0 1 55 65 10 158 2.02 101
2 47 58 11 179 1.96 98
Average 1.99 99.5
5 5 1 36 46 10 129.7 | 2.46 98.4
2 44 60 16 205.9 | 2.48 99 .2
Average 2.47 98.8
1 o4 64 10 108.6 | 2 .94 98
3.0 2 42 50 8 83.4 1 3.06 | 102
3 53 60 7 75.2 | 2.97 99
Average 2.99 99.17
36 1 40 48 8 70.6 )1 3.62 |100.5
o 2 50 60 10 90.4 | 3.53 98
Average 3.58 99 4
40 1 47 58 11 86 4.08 102
' 2 60.5 69 8.5 67 4.05 | 101
Average 4.07 1101.8
44 I 44 52 8 58.8 | 4.34 98.6
) 2 54 65 11 80.8 | 4.35 98.9
Average 4.35 98.7
1 47 52 5 32 4.99 99.8
5.0 2 28 40 12 76 5.04 | 101
3 44 54 10 64 4 .99 99 .8
Average 5.01 }100.5
5 6 1 33 40 7 39 5.73 (102
o 2 43 66 23 131 5.6 100
Average 5.67 [101.2
5 g 1 36 46 10 56 5.7 98
2 49 65 16 88 5.8 100
Average 5.75 99 .1
3 Aol Me A AL exg l0.9%
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/ 45°
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Flowmeter Scale m3/h

Fig.2.7 Calibration curve of water rotameter
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Table 2.3 Properties of air & water
— ok 20 T 10T
\%Z] .
B Az = Air Water Air Water
5} = ok
’(égfﬁ) ° 1.166 998.2 1.091 992.3
l 21 6240 2
(Keal kg T) . 0.999 0.241 0.998

T
(kg s /b))

| 1.860 > 107

1.022 x 1074

1.950 x< 107®

6.760 X 1070

L=

HAAA T

s ) 1.560 X 107 | 1.000 X 1078 [ §.750 X 107 | 6.680 x 1077
d M xE 8 ‘ N
(Kcalﬁiizfi 0.022 1 J.518 0.023 4 0.543
exAdTg , ot ‘ ,
(2/h) 0.078 9 | 5.080 X 107" | 0.089 2 | 5,480 X 107
I g E 4 G.71 7.09 0.71 4 .39
@ 3 &
(1/C) 0.20 X 1073 - 0.38 X 1073
T B )
(kg /m) 7.39 x 1073 — 7.08 x 1073
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2.4 XBRFE R RREE

KREE BB o9 <Ad 3o

(1) olAg Ame EWEMA 2=, odye HAadwy H FEKdI
(1), (2) Abole] EHYBE %23 Mgt

2) EBA oAy BAH wWERes S F2o

(3) WMBI=Z BH AANE BHAHES Fol7] HAdd, wvie]

Ha WHE R2EHET ol WEs T2 KRB EHHE

Z RHE BB

(4) BEIAK HKEHN=zA BFR HEHY LT HEcs HE

olAel AMulEolAE BHik3Zl At EWE T FEo 3

.ll_kr_t
£ o=

e A JdAN AHHES ==2EH o
(5) MPHIEZE BHEIS FEBI(VHNY HFHHE == (2y2.1
F2)Y AME VFEYE o FFHUZ BABELS —kd @

6) BAMES HEE RARKKE WA BT REHA H

A WEe FHERGN g¥o

KRS £ gk L LEHE —Ed HFHFFIAM, 2~350° 73
Bg o FERBTAN ML dAdw% oAy EH-=I £
B EHS AT 3me FHolAAFES FEIA uixvHE MEI
o @HAsAY, oldy EExE AOR, o4y W BRA=E, &
AviEe] M AQE, olde HOXe EHE K& vixvH @
ol |73z vxuEe UE FEL AR HEHSAS



AR G MA ol ie] PERE Fitkol 13 #PR

teo 2 EEK MBS 2.3&9M 71&3 wsh o] EEIK K
B2 gEste #wESEZ WEe AW cbavbdE RAM &
ge WAM Mo FEY TR ZRABEFE RS WesA
o E®Re HREMNAAM  Hedd #RS O HR % F GE
BEEE 15~25C2 2ox azx gorz @EM P K
ByiEe MMy wEE MES RUL, K (2.3) 04 =l Ehet
Aol 20 CelAel BEEEE AL

HHEEE & (0. 4)d B we Pol f&e EWEH=Fo oot
A ek thavle sy, BEEERS 1.4~ 56#/h, BEBEHS

515 ~ 3580 mmHg oJ® olol wE WARKHY &E< -80 ~ -524

Uy, WAWHE ( KEE RE)S 1.2~63n/he Wl H®S

Astge s, Ha = o Aol Fig oGSl dols2 BWMES

R, = 2.06 X 10° ~ 106 X 10° o} A&tk

o

Table 2.4 Range of exper:iment

387

* Mol Nozzle M2 Nozzle M3 Nozzle
| _ e
Qm (7 /1) 3.0 — 5.6 1.6 — 4.5 1.4 - 3.6
|
| |
Qs (74 /WY1 1.z 6 I 1.3 -~ 5.9 1.2 ~ 6.3
‘, Po (mubg ) | 12u - U640 |I 2210 - 2940 515 — 3580
| | i
i : |
t_‘ U — e o e s+ it aveem——— 1 it s . — _—
! . . T . [ ' 1 : < : 3 2
LB (meiig) (21260 0 (-445) l (-128) — (-524) | (-60) — (-324)
‘ 1 1
L .
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HBIE BB A

3.1 EAXtkgee] #®|

BEES Pn (k3/ch) o
P, (kg/ch) ol HF3s=
kg /ol ) ol

L2 Hold 19 (3.1)F o

R IR S
43t HHBEER Hi (mH,) &
=02 A
ol EBHEE BE H.o=Ry H, =

TF Ho (mH,),
BABE He (mmH) 2
2} & 3t o
LM g5 e

(Ho—Ha) B3 223

BAEH
IS Py (
)

og

A Hoz E@Hk#st olded fgste BhHeS EBe HE
BS a3t W gg Rz 2o "o,
P; =7Tm Qn (I"Im—Hd) (31)
TH BAKME oJAE o o st (Ha ~He) 2 #H5o) 2 mst
o2 RAR®T odyHz Ry w:= Bhe BAKE HERS 7,
gta ™
Po:rs Qs (Hd —Hs) (3.2)
2, 84944 H, = BABEoZAN L9 2nszs ZFed agez
°ldEle #H&E 7& ugdm g wh
g = oo - I ‘M, - N (3.3)
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Fig.3.1 Principal diagram for the calculation

of ejector efficiency
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@, X (3.3) M M= BAHM] MBRAAE Qo (#s/h)S

=
=

M, = (3.4)

Qs
Qm
ol , N2 EhHH=EA

Hd"Hl
N= — (3.5)
Hm — Ha
g Zol, REME] EHPLEN T BRAKEY FE BmHe
HE U

3.2 MAW trkl

X RBAMe TT=F9 KM Folur] dstq WA BANR
B2 “Froz MRt \BAHKRKS dXHoz 739 o
K®e 1d(2.5)9 3749 FEx=2d 2¥(2.4)9 M1 UEA
= FlAsd KBS 3ddq

I2d(3.2) e Ml FE=EA ¥ &AW RBERS, 19 .

l

3) & M2 TEXFT 9T RBHERE, 28 3.4 M3 TFx
ol 4% RBERE £4 UJedg  os ¥ ¢+ s
et o] BMAMEYN MR BAEY RBRABHE H. = HRHHE
B Quol #ME+E REEMHOR2 BN, T HHEE Hdol 7

A2FE FUksle A¥E Eon Ut
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249 (3.5) % 2Y(3.6) & HHP=Z9 KHHo €Ot #3ty
22 HMBE HR#H4NN SEHAEY BAx BABHE] WARE Y
BUith  ol& "M & & e ug po] a2 TEXE
T 493 W fFBEES e Fsd¥ KBS duguyn IS
AL + At olol WA g3 THeZe FRBET )
onH For, Ml TExIS BARS RAHEY wE} Mol ™
M2 TE=ER RA—FdE EFdn 428 FTEF2 43s 3
gde A& ¢ F A% M3 FERZY  gaEs) A He
e 2d(2.5)9 (C)oMd He ust o], of wze = 3
HEHe) E®Eol 2ol FUEE HEK/I 27 wrodm RS
=

=gl AN HERM ¢& ged o HAdn

10
w=¢1/2g(pm*Ps)X a5 (m/S) (36)
760

A9 #A¥ we 4AY FERZ HOdNe HEEHHECS 5
Bk HEES =59 27 HEKoT Uy HEHED 8w +

@9 V/2g(m-p) x Ao p wgdn wad g gy
A% G2 stdeve ERMY BE HEE Uohad

£G.1) % £G.2DE 2YG.2)%H 29 (3.4) AA e et
4 EABEY MEE2 PH R (3.6) 9 oo TEezd B
#BE T HAE Aol Aee we ol kiTEmEe

L3 X MO BE&C Iodstd FuRSoMe L=

AN
1o
Jfa
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Table (3.1) Velocity coefficient of

KRB ZZRBA ol E0] HhfE Hibkol ol B

motive nozzle (zero suction rate,Pd=140 g )

{aj No.l Motive nozzle + No.l Diffuser
Motive Head I Suz. Head Calculated motive | Real motive Velocity
‘ flow rates flow rates }jcoefficient
Em mmHg Hs mmHg Qn' m3/’h Qm m3/h Qm/Qm*
14790 305 8.7 5.4 C.629
1170 230 7.7 5.2 0.675
1030 i9¢0 7.2 5.0 0.694
734 130 6.3 4.3 0.714
530 8.3 4.9 4.0 0.815
(bi Ne.Z Motive nozzle + No. ! Diffuser
grﬁotiVE Head Suc. Head Talculated motive | Real mo:ive{ Velocity }
i flow rates flow rates ccoefficient
Bm mmHg HS  mmHg 2 3 om rl " Qm/Qm’
2210 P20 4.7 4.5 0.957
1T : 330 4.2 4.3 0.952
1409 i 250 3.7 3.3 0.945
1030 188 | 3.7 3.2 5.938 i
promes
723 1i8 Y. 2.3 C.926
; i 31 2.z 2.5 2.909

| ?r Talcutared m:tﬂe? Real motive Velcoity
| i duo LALEG flow ravsa jcoefficier:
| ; Pamt .nl/,, a2 Qm/Qm'
{ . ! /
’L e —— e AL KL e s e vL ;
} TS ; 23A : 3.3 I 0.947
AL 278 E : 3.5 0.946
Y

f 1440 176 : 3.2 3.0 0.938
| 1520 182 ¢ Yol 3.933
T“ 1327 11z : 27 2.5 0.926
!-—.-w ERETTTRS T e

100 72 2.4 2.2 0.917
Sao s et s Sand —— .

354 49 2.2 2.8 0.910
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Table (3.2) Velocity coefficient of motive nozzle (zero suction rate,pd=240 mmig)

(a} No.l Motive nozzle + No.l Diffuser

Motive Head Suc.Head Calculated motive | Real motive| Velocity
flow rates flow rates |[coefficient
Hm mmHg Hs mmHg Qm* mB/h Qm m3/h Qm/Qm’
1610 192 8.8 5.6 0.636
1250 116 7.6 5.2 0.724
1150 73 7.2 5.0 0.694
876 29 6.2 4.5 0.726
(b) No.2 Motive nozzle + No.l Diffuser
Motive Head Suc. Head | Calculated motive | Real motive| Velocity
PR i SR grl'.‘?w ;aces g;ow r}ates coeét}cifnt
m~/h m>/h m/Qm
2350 350 4.8 4.5 0.937
1910 265 4.3 4.0 0.930
1470 170 3.7 3.5 0.946
1180 106 3.3 3.0 0.909
1030 82 3.0, 2.8 0.933
882 45 2.8 2.5 0.893°
735 15 2.5 2.2 0,880
662 ] 2.3 2.0 0.869
{¢) No.3 Motive nozzle + No:l Diffuser
Motive Head Suc.Head Calculated motive | Real motive] Velocity
Hm mmHg Hs mmHg gr}\?w r;t“ giow S‘c“ coog;jgient
m”~/h m”/h
2580 192 3.7 3.5 0.946
1910 85 3.2 3.0 0.938
1760 52 3.0 2.8 0.933
1550 10 2.8 2.6 0.929
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olsted &Aool A7) wWFE FEAFZE % 0.70 AELE & F
A M2 HEEEFS Aot XK(3.1) Eu %(3.2)& AHE

%
3ba1 A9 H—sts 1 FHAAE 0.912~0.938°] =HES gurt

223 M3 TexEY AdRdE Fhdles M2 FER=EH A
°f ¥5e ¥ o+ UH

~

A BN AL HZAFE M2 9 A% 2 0.93 4

FEA old HEAS G wiEEE/ KEAA olME o HAH

M Fa o Fdl) 27 ERd: dASo

3.3 Afy Rk

a8 (3.7) oM 2’ (3.10) & HAEe] EHS HdvEHE &9
fret EBo TN, BHEHE H. (mH) ol HF BAHKRE Q.(»/h)
% R (3.3) 22 Fade oHHYY HEK 715 dEd HAeln

Y 3.7 M.l TEREY HEMAREAN RAKES SHHE
Bol #MmE+s M®msty, BRAHE ] #2455 zolxng a23a
o r £KRs oA X2 REBHEEC HmEss tiastg
WAHE dsld= Aot BMRE dHetdz Ao

29 (3.8) 2 M2 TExES AFE UsU® 1¥(3.9) = A

a9 (3.10) & M3 TEw=E A9 o4 A& BB U
ehitd SHlmd d%e ¥ (3.0 F oo

FELE Bl -8 M2 2 M3 TExZ og BARKRS
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27t Uehle 29 (3.8)8 p. = - 150mH, 9 A% 29 (3.9)Fe
pe = —160mH; Q) A$E WESHA M2 TExEO d%  BAKRO
M3 FExE 9@ BAKEA Vs 2wl acE KR
22 ¥y T xE BHRY 9T Uy Zon g

29 (3.11) & AEE/ ABAS WEA odHe HEA®Y @
dolm ® BEmEo 30%AS uUehdch ool wdhe] KRN/ %
RBA MAE olAHe MES he wob 2~3%7 B ve
43 o R (3.3) 7 gol &HEUE MAE oldHe Hko @
AfE BMEEAE #(2.2) oM Uerd ve gol 20TAM %
%o HEEO T 1/85624 o3 Iy wmroldn 4zen
29 (3.12), 298 (3.13) 2832 ¥ (3.14) = 27 M1, M2
Qem A3 TEwE2 @AY 9 mMBEe /AR oldEH
of peggel oAE BEe dEhd Aot 1d (3.13) A4 xE
st pol BMAKES MEE HoF ¥ +3 gmas, o4
e MEE KM MOEHC 2 +£% MmAE A9

fad
tlo
[
2

o Stk

7Y (3.5) 2 28 (3.6) 9 TE:ZT9 EARREAN KPR
A OR#ES 379 FEEEZAME M2 TExE FEMNEC 7H
A ozg Wy w Uk 2YERE M2 TEXFS AT #
&% olME e AN RS Folrry] Ao R (3.4) 2 XKxRH
= WAk U W@ WEMKELS MEES 29 (3.15)
o HFSGHAT AEKEE M= BHHEE HEme ©eo E
mated, s RAARE ¥ Pn=1,000~ 2,000mH, ANE &
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1.2
1 | i |
2 5
: R " 1.615 x 10
~ e
£1.0— R = 0.3906 —
a Pressure
4} \\@atio Curve 0 : lc/dt « 4,5625
& N
\ DL, d, = 5.5625
0.8 f— N ' —
n._& P venanang
al
/’ o,
.4 t— / “ﬁ§b\\ -
Efficiency N
Curve A N
\\.
0.2 b 4 N -
i | 1 | [
0 0.2 0.4 0.6 ¢.8 1.0

~ FLOW KATIO M

Fig.3.11 Efficiency and pressure ratio curve

of liquid ejector(from ret.{8))
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% cl¥A BACl ¥iSsA ® mpzae A7k WF7L B
AR A4sAed dfd 2 ERe ngad £ (2.1) X B
T Hg Zol FEXE B3 dUFA =2zd mEEH} Ades #
Xl Jld€dn 4zgg = KEBE/ ZRBEAY HEK o4
AN EBEZ Wg 0.1 o3yt Hu AR OJAHZA  fEH o)
A9 odA ddn YzEn

4.2 YFA B HOomy sSHe

A BRoANE 2ol WEKI osd FEE tas BAS- ®
AR olAEY dFAU sE8e 29 (4.2) o YeA ust Zo] &
B Ml R € ol EEIAC osd B®AS R
Boxst RBee of9M, dFd 2o mMOMAM Ao ARER
B2 @ o9¢ SdFodN FEEAUAI E£HAUA =z Baguy g
Eso] misA € |

RE_MHEAT e Rist %o HEHE (mass velocity) o] u}
HH BB KRB, vhEEd ¥ MESEKSC Ay gage o
d(4.3) e AX&I 2o AFHANN A (liquid phase)ifi & |
BE At 2&8 RBE dedz Yo AA (a9  HRHEwavy
flow) & WEE R HEHE} =olA RWFRME (liquid—vapor
interface) ol HEE Twate sFoln, b= HiEHEC B/iys
9 KMol HHAHLH BHEH Taste 29

7 (slug flow) &
BPW 3L, ()& %M (vapor phase) o] AHe FYs R Mk (vapor
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(a) Wavy flow
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(b) S1 ug flow

(e) Annular dispersed flow

Fig. 4.3 Flow state of adiabatic two-phase flow

in a horizontal tube
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G s ged el He gg
G,
= — (4.3)
(G + Gs)
281 Hol=§ (void fraction) a¥& ZHEE A . TN KA
2= HEE A9 KE 9usimz
A,
a= — (4.4)
A,
5o 2BEE oA fHe] X s= RFEFE#RIQ BEE oAU
T Mol Z=2& WEY FHHEE w, = X (4.1) 2 R(4.9
9 MRE H¥
1 Gs 1
Uy == — + —— & —
a Ps A
1 1
== > - Us (4.5)
a Os
o5, #Wiflo]l AXd: BIIFEHWA WEK(1-a) At g 3ZEE
FHPYA WAHY RE wune R(4.2) 2 X (4.4)2 =Y ==
I} Zo] Hr}
1 Gn 1
Un =
(l—a) Om A,
T (1-a) Un (4.6)




SR EERIRA o o] PERE Hhbbel el B e
RE—fe BEoME MM EEEHRE u.o W RMHA K
EERwE u. o MEKS 29 (slip ratio) S &

o us
S= —
Um
- m ljs;
o Gma)y o e M (4.7)
(1 pS Um

s ol gEE
SeEe £ (4.3) 4 R (4.7) 9 #RE FASE RelEdast

A%y Apololi trgel MRRCl RuZITH

Unm

1+S (—)

S

- X (4.8)

Os
X+S(1-2) —

m

X (4.7) 2 AedEe 2¢¥ SE 18 (4.3 A% B RES HE
gppe 2 sbg EE utge 5§ MM oA th 2 A g
e 1.05 el we etk kK HRAME OFAH  BFolA
sexgs gEHoez A7 A%d S=1.0, F FHol RIHEE
521 #%#f 29 (homogeneous model) 2 T el IF
s zAEdW Hoelug av tE A ol XFH dn

[Js
L‘_Um%‘ U sm

a =

(4.9)
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L3 REMHEY Fwm 9%, BYASF 1n 2 SHYAS
vaT OFF gol o Hu

1

Pm =
X 1-x
ERSEr)
PR Pm
= ap, + (14a)-pn (4.10)
1
HBm =
X 1—-2
_+( ) (4.11)
Hs Um
e = 2B (4.12)
Pm

FAN HFA S HAMAIM AIAY FA=MHY 2w g
g2 R dER 2o iRy £+ g
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S MY BEAME KM HEFEHRE uecl W FEMA K
A u. o MEKES AYH (slip ratio) S & of
e} uS
S =
um
— Iy
_ (1-a) pm  Us (4.7)
a Os Unm
b o] gLEFG
THEz L (4.3 R.7)9 WARE FASd Hol=g a9}
A%y Apolali thgd MARel Wk
1
a =
Un.
14+S ( )
- * (4.8)
1+S(1-x) L
X (4.2 HexE 2¥¥ SE 1Y 4.3) % e R#EH 8
wEE 2 sl® £ uyide] 583 BBl oM HEXY
e 1.05 81 e zerh® K HxdAMde Wi B oA
s2age daxdoz AFyl Y4d S=1.0, F Kol HEE
2 s21- ¥HEE 24 (homogeneous model) 2 HFHF A Wel &
e AW Holmg aE ot X go] IHI dEn
1
:u.‘* (4.9)

U+ U,
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L3R KEHEY] FHHA U, AT 2 SHAAS
yvm= TSR 2ol 9 dr

1

bm =7 (1-x)

Ps Pm
= ap, + (14a)-pm (4.10)

o — 1

" (1-1)
L 4 (4.11)
Hs Um

= (4.12)
Om

Getd OFA = Homdd A% RE=HK 2w
¥z $E 9eR 2 HEE + U

Um +U.a -d
Rop = = R (4.13)

Vm

O-Baker?) & AFHo| Yojq AFKE 20T Zgs =29 H]
7he KBS T8t 129 (4.3) 3% 2ol HEIE RE—MKY =
FFH (flow regime) o] #% KHS 3t Mol 25~ 101 mg
=AM HE8 F A REBERBEE (flow regime map)E BE
AT EEAMoR RE-MkY SHERE SHEERE G, o
mtHe] REHREL Mo <3to XESAAT, RHE RBRELBE LK
W ZFe Mol WHSA VAP0 35 J M. Mandhane?
e KTEAS ZRH (two component) £ =] T SO
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Fig.4.8 Void fraction variation according to volumetric flowrate ratio
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TN EBAY 2y #FEES Jeus aame KA w7
2o dEgd 2L A¥L Bolnw U oy H= BhHE A
T F&dE 139 (4.9) 2 Y (4.10) oA BE ug 2ol ED
BB Bmily EHHEC EMI} T EBEEE oy BAKES
MEMKEL M.7b A9 1.0 fiE —F3 {57 grogdn W
v

18 (4.8) & ERAN f# 2AYHE S=1.0o= MR A
W X (4.9)9 ol HESE ZRoM KHo AAFE BEE
BEIA Mk WEEL F, Hol=ge MBMENR M, o et A
g Aol

A HRAN MEY BWAR clHEY FH EBEBRINY Ko

E& a9 HYe 0.45~0.550%2& ¢ % Yot a8 1

2

(4.7 AN S8 Hoe2Ze WM F EWEAY Ry EE U
°l BA 5.0m/sec® ABL wEgE oW, o] Zuy| WAIHK
Hl tig HolE=4 Remd 3.80 X 10>~ 8.17 X 10° o]y}

2 4.9 s M2 FFExEF FAGY GHHERL BEAYWEN 7
¥ RBHRES BHKEL M 9 R (3.5 9 zo A= EH
B Neo #A=2 dehd RAels, 2Y (4.10) & 2L FE=ZL &
Astd BRABES LA AN T8 RBERS Bolm ok o
d(4.9) 9 HRZ FH X HRAN NEF HAE odge E
AfE N=0.15 figeln], 23 (4.10) o2 Re WEKELE 120
% RIEEA  140%E € 2¥e ¢ 5 Utk olshyo] MK
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Fig.4.10 Pressure ratio variation according to volumetric flowrate ratio
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Fig. 4.6 Superficial velocity of gas phase

according to volumetric flowrate ratio
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