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Thermo-Hydraulic Behavior of Staturated Steam-Water Mixture in
Pressure Vessel during Injection of Cold Water

(Results and Discussions of the Experiments with the Facility
for Mixing Effect of Emergency Core Cooling Water)

By

Izuo AYA, Michiyuki KOBAYASHI and Fujio INASAKA, Hideki NARIAI

Summary

The thermo-hydraulic behavior of saturated stsam-water mixture in a pressure -vessel
during injection of cold water was experimentally investigated with the Facility for
Mixing Effect of Emergency Core Cooling Water. The dimensions of the pressure .vessel
used in the experiments were 284mm ID and 1,97Imm height. 11 experiments were con.
ducted without blowdown in order to comprehend the.basic process excluding the effect of
Jblowdown at injection of cold water. The initial pressure and water level, the injection
flow rate and the size of injection nozzle were chosen as experimental parameters.

Temperatures and void fractions at 6 elevations as well as pressure in the pressure
vessel were measured, and new data especially on the pressure undershoot just after the
initation of water injection and the vertical distribution of temperature and void fraction
were gotten.

The transients of pressure, average temperature and void fraction were caluculated using
single-volume analysis code BLODAC-1V which is based on thermal equilibrium and so-called
bubble gradient model. Some input parameters included in the analysis code were evaluated
through the comparison of analysis with experimental data. Moreover, the observed pressure
undershoot which is evaluated to be induced by a time lag of vapourization in water due
to thermal nonequilibrium, was also discussed with the aid of another simple analysis model. .
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V6.,T6 E("

25 =

H |

X —-— w

TN a

> w

=25 ' =
fe— R —> o %
=142 V5) o
L 15 i

U=1.080m/s

(b) G=0.92kg/s
r

lvs',Ts

94

V5

UV =1.874m/s

V6 6 V6 !

N

1.936 m/s

204
ve | T
T 2
d
L . s
l V5 j
1.054m/s

‘w

T\/

|
[<—186—-T«98+I
23

V5

Te—191—j<93~]

1.830 m/s

3-1 FAKOEARERONE FERIC &L B EHER)

M3-1i3, PYLEoRAE, R2-4TRUE, Xv
I£DWNT, EROEKEE G=0.53kg/s & 0.92kg/s
D% % DBPEDEAKTIRERLTNS, BE—/ X
© G=0.53kg/s D& &, V5LT5DEYH—2EA
KOIEICAB LS ICRZ 30, V5 T5ik& bicHE
B|EFHICHKS4mmEBENTE 0 [ @2-28M1), FAK
OE®RIIHENG, MOBSROTNEREAKLEEA F
SHPoMER NN B, 18R, v DEHEICY
> TR/ AVHOCE T BHEHEIRINEDE Ul

) ZED4L Immé & 2.0mme DA, / Aud
HKEOHAICATELTED, N3-1TRENER
BREABEALEHED, AVBEDE D TH -
T, fiDs Xk b OEAKRBRTREINDI LD R
CRBEER SOMB, UL, RERHTRI WD
DOLERTHY, LERARESELBZ LT T
3o ZCT, BAKDEERG BT 2KHTHS
C OFSTHRG Ts BRD B EiLT B, ENBHHE
®’ER, BAENEEEr, B—/ AVOBFHERNRS
1, BEFKEDSEKERLEIZHEL, 35
IC4.1mmé & 2.0mme @/ X i 2R IKH - T
KA LTO S EWSELEFERE, FEELLTD
Ts 13 H XN & - THS-10ORFE I8 cKE I
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WEHEIPIEZELTRD B EUATOLI KIS,
B—/ ZNDEE

@R-Djv (H=Hy)
Ts={ o (3-4)
v 2Hlg  (H,>H>0)
72720,
_ 2R—I
H2_~2— ( v >
4.1mm¢/ XNV DEL
R 2427
s=372 {(’ R )
——(cos"—%—kcos-‘%—é—l—)}/v
e x yR—RR
2y2R !
x VRE—%_%) v (3-5)
etz U
R (H>H,
{ y+¢v+4g(H __)} \/2
(Hi>H>0)



R (H=H_)
= %’g—{v+\/vz+ 4g(H+77?)}+%
(H>H>0)

£L=QQE:1%XCZ)2+R

_fR=7r/ 2\
BT
2.0mm¢/ X DEL

tom oot L ( TTBCTE
5= TSo+ 35 (v v2+29(H+7)

+ 29 (H—-r) }

+i[£{<7r—2 cos*‘%)

4L 4
72Uy Tso HER(3-5) 1 B3kd 5HB Ts DI,
{R (H=H,)
Xo=
" ovEEIT 4 @HE>HES0)

Ho=r o555

H3-2i3, R@-D~G-6)» 5, K3-1EF UL
B2 Ts ZRDIGERL, KEHBEIDTEK, X
RETBETOERICONTRLEDDTH 3, HEA
KOTIEAVKEICET 3E TR, /7 ANVEBmmé &
4.1 mm¢ ©Ts T—ETH5H, 2.0mmé D Ts I
BEEHAAOEKBEEIN T B EICKSOEEL
25,

ECC KEAIC & 5 ENEBNGHKD Buk IHIGE
TRE S ZERO—DREAKEETE ORI D#EE
BETHD, COBZHBR, N3-20FIEFTHEAS
Ts TR EAKREERE R bOIBIZHE
BT 2THAH EELENED, EAKDOREREA
TPFTHB71%0, ZDREROHEETIRRE IR
Ths, IHIC, BENBEICHE LB OKIERE
EA(E - THNED RIcd, BRUTHD TR AR
BEE SARMOBTONIBEEERESELHE > T
%o TTT, BAKEESHOBTH T DT, E
By — 2 TSR LT 2RIcERT 20 & &
U, TCTI, Ts OED, X FBRD BRI L
S TCEDBREOEELZT A0EHoh UDTENB K
1EHTEL,
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(a) G=0.53kg/s

025¢ 0.240 25mm ¢
0.20}
\\\\\\ET

5 015
=~ 0.126 4
o Lot 4
=
§ 010+
()
=
2 005+
(o]
(0]
£
- 1 1 ]
gQWO 12 16
E (b) G =0.92kg/s 1
— 015 _ INJECTION
—51 ‘?38, 2:5 mm @ T:EJ'BE
i ‘ 2mf25\\
& 010k
o
] | 0073 _4lmmg@
<

0.05+

1 1 1 J
005 17 14 16

Water Level from Bottom (m) ‘
X3-2 HEAKOHES HRITH

3.2 REER

X3-35 5K 3-13(d) K &ERIC DT, EREBESIE
WHKEAK X 3RS, BES XURA FEROBREE
ZfteF—4 & UTRT, £B1 & 2 3EAUSA ORI
FERThT, Fk, EBR4OKRS FERIIVIEVIO
HUEFARETH » oo REBOVEE LUERS, 110
V5 BREBRERDAER Uik, BRLTHED,
REEMICDVTI, BKREMIAS KBICHEER
BEAESENIESCR 2HORICHT TR, @
ICREARS/NS OBITIZ—E2E1E LT 1 RO T

10~ TEST 1

[nterface reaches Injection Nozzle at 29.6 sec.

END OF INJECTION !
420 sec

©
[ i—r—

@

29.6sec

~
_—

Pressure {kg/cm2g.)

o

I L 1 L 1y

&
3
N
o
o
&

20
Time (s)

BU3-3 EE& 1 oFEAZAL
(201)
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Pressure (kg/cm?g))

TEST 2

Inierface reaches, Injection Nozzle at 22.6 sec.

END OF INJECTION
26.5sec

Pressure (kg/cmig.)
N
T

20
Time (s)

Bk 2 DESIZEAL

SATURATED TEMPERATURE

220 EXPERIMENT
ﬁ ——— T4 (STEAM)
S —-— T3 (WATER)
2
3
S 210 S
b w END OF INJECTION
o z 22.5 sec
v
=3
%
o
£
82001
1 1
1905 -

Temperature (°C)

0
Time (s)

X3-5(a) 5EER 3 OENZEAL
(b) =Bk 3 DR & EIFIREE & DL

TEST 3
~
220} ———— T1 ( WATER)
\, —-—— T2 (WATER)
T3 (WATER)
210
2001
1 Ll 1 )
‘900 10 40

Time (s)

B3-5(c) $EER3 DBEZE/ (20 1)
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230 TEST 3
T6 (STEAM)
T5 (STEAM)
—-— T4 (STEAM)
220l ———— T1 (WATER)
Ny END OF INJECTION
\\ 225sec 16
g ——
4
320
g AR
o ~,
- \\\ .
\
2001 \\\\
N e
\\ R
N PR
190 L 5 Y 20
0 10 Time (s)
X3-5(d) £ 3 DEREZ(L (2D 2)
TEST 3
1.0 T T
5
3
Losk 7
E END OF (NJECTION
o 225sec
@ v3
; ATV,
NN
00, 10 20 30 %0

Time (s)

3-5(e) EE3 DR FEREAL

TEST 4
30
Fos
3 END OF INJECTION
X 22.6 sec
e
2
¢
& 20F
15 40
0 10 2OTime (s)
B3-6(a) EER 4 DESZEAL
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2301

TEST 4
——— SATURATED TEMPERATURE
EXPERIMENT
—— T6(STEAM)
—-— T4(UPPER WATER)
----- T1(LOWER WATER)

END OF INJECTION

%) 226 sec
< 220} \//,TS,,
()
3
@
é‘ Tsar
3 210+
1 1 1 J
200G 10 20 30 20

Time (s)

E13-6(b) 52E% 4 DRI E ARIER

TEST 4

Steam Fraclion
14
@
T

——V1

—V3

END OF INJECTION
22.6sec

‘ /'/\ IAVAVA J’l\ u’\\:ﬁ

00 10 % 30 20
Time (s)
3-6(c) EEr4 DR PRI
TEST 5
3 12 (a) Interface reaches Injection Nozzle
~ at 27.5sec.
E
153
g
T
a
2
[
190 (b) SATURATED TEMPERATURE
EXPERIMENT
————T6 (STEAM)
185 \

—-— T4 (WATER)

S END OF INJECTION
o 1801~ 29.2 sec
¢
- T s
Tl NN T
15 VN NL o
£
@
1701~
165 )
0 10 40
Time (s)

B3-7(a) FEEr5 OESHZEA

(b) 5EBR: 5 DIKIE - ASIREE & SRR RE o b

~ 180

Temperature {°C)

Steam Fraction

Temperalure (°C,

19

S

r TEST 5

——=—= T1(WATER)
T2 (WATER)
—-~— T3 (WATER)

END OF INJECTION
29.2 sec

33

10

E8-7(c) EER5 DREEIL (20 1)

20
Time (s)

SATURATED TEMPERATURE
T6 (STEAM)
T5 {STEAM TO WATER)

—-— T4 (WATER)
————T1 (WATER)

160]
150 i o — T % 50
Time (s)
K3-7(d) KBRS OREZE(L (20 2)
TEST 5
T T T
V5
——N
V3
......... v2
——V1
05\ o -1
,/\:X':(\‘
i J
I
0.0 £0

XI3-7(e)

KBS DR 1 FREAL
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30

~N
I

Pressure (kg/cm2g.)

~
[=3
T

TEST 6

END OF INJECTION
11.8 sec

10 20 30 40
Time (s)

E13-8(a) EER 6 DENZEAL

TEST 6
230 ————T1 (WATER)
—-—— T2 (WATER)
T3 (WATER)
£ 220
¢ END OF INJECTION
2 11.8 sec
o
©
a
E
3
210
1 ! ] —
200 m o 30 20
Time (s)
X3-8(b) EEx6 DIREEL (2D 1)
JEST 6
SATURATED TEMPERATURE
230 Y6 (STEAM (warer))
T5 (STEAM (WATER))
_ ——=-—— T4 (STEAM TO WATER)
B ————T1 (WATER)
o 220t
¢ END OF INJECTION
2 11.8 sec
o
7
g
5 Tsar
=20k =1
1
2000 20

Time (s)

£3-8(c) &k 6 DRERE (£D2) LHMERE
(294)

TEST 6
T
I
|
c | V5
g ! END OF INJECTION !
%] \ —-— Vi
\g 05 _l\ 1.8 sfc ,1 n
A WA N M
LAA VAR
L / ) \!
g e by T ‘{,\ N
00 7N L 2T ~
-0 0 20 30
Time (s)
X3-8(d) EER6 D4 FRE(L
30~ TEST 7
)
t END OF INJECTION
9 9.3 sec
o
= 251
o
5
n
[0}
[
o \k__—
1 1 |
205 20 30
Time (s)
X3-9(a) FEER T ODEHNE
TEST 7
230 ———— T1 (WATER)
——--—— T2 (WATER)
—— T3 (WATER)
- END OF INJECTON
[} 9.3 sec
< N .
©.220 \\\
2 3
g \/\k\\_\_{)‘;————_
Q .
£
&
! ! ]
2105 10 20 30

Time (s)

3-9(b) EE&7 DEEZEIL (2D 1)
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SATURATED TEMP.

T6 (STEAM)

TS5 (STEAM TO WATER)
—-— T4 (WATER)
———~—T1 (WATER)

220
e
v
2210
8
a
€
i
END OF INJECTION
9.3 sec
200
yLo i )
[ 10 20 30
Time (s)

®3-9(c) FERT7 OEEE (£D2) LEFIRE

TEST 7
1.0 T T :
vs
————V
i v3
s4N e v2
H ——w
£os _
e |l
14 i ‘x ;sr;o OF INJECTION
7 N af o fedse
"I:\t’ J\\ V3
: AT
AN VAV D]
4 N 7% o R
00, = s X )
Time (s)
B3-9(d) EER 7 OFA FEZ(L
TEST 8
30
R
5
] END OF INJECTION
= 25.8 sec
e
2
wn
a
£ 20+
1 ! 1 —1
‘50 10 20 30 40
Time (s}
3-10(a) EEk 8 DENZLL

230

35

T6 (STEAM)
TS (STEAM (WATER))

—-— T4 (STEAM TO WATER)
————T1 (WATER)

19 L END OF INJECTION
T 20 25.8 sec
g 16
5 .
g
£
&
210
— =
1 L L |
2000 10 20 30 40
Time (s)
B3-10(b) 3EER 8 DEEEIL
TEST 8
T T T
1 V5
' ————V4
ll ! vi
5 | "5‘\ [ e V2
S | END OF INJECTION | i1
8 \ 2585
& 05~ \ \ |
£ ! Mool .
IR !
7 N (\/ \_/ ! . ‘
005~ i6 % ; 20
Time (s)
X3-10(c) 3EER8 KA FERZEA(L
TEST 9
30F
o
€ END OF INJECTION
L 9.8 sec
2
o 25
=
=]
@
0
v
* L______'
I 1 1
200 20 30

Time (s)
R3-11(a) FER 9 OFEJIZEAL
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TEST 9

230 ———=—T1 (WATER)
—-— T2 (WATER)
T3 (WATER)

END OF INJECTION

N
N
o

Temperature (°C)

210

| ]
0 10 20 30
Time (s)

B3-11(b) EER 9 DIBEE(L (£D 1)

TEST 9
T6 (STEAM)
T5 (STEAM TO WATER)
—=-— T4 (WATER)
———— T! (WATER)
\_/Ti
\
N
g
I
3 210
[}
@
a
€
2
L END OF INJECTION
200 9.8 sec
190 h
| 1 |
0 10 20 30
Time (s)

E3-11(c) EBR 9 OREEL (£02)
(296)

TEST 9

Steam Fraction
o
wm

0.0 =

Time (s)

K3-11(d) B9 DR 4 FRI(

TEST 10
~ (a)
A(

N~ o
©0O o

Interface reaches Injection Nozzle
at 10.0sec.

Pressure (kg/cm2g.)
~
2]
T

(b) 12.7 sec

Saturaled Temp.

_______ Measured Steam
Temp. (T6)

~

g

o
T

Temperature (°C)

~
8
[S)

0
Time (s)

X3-12(a) FEERI0DEHZEAL
(b) FEERIODEKBRE & BIRIREE & DMk

TEST 10

R
260

————T1 (WATER)
—-— T2 (WATER)
T3 (WATER)

END OF INJECTION
12.7sec

S 250
g A
[ |
3 \
o
@
Q.
3
= 240+
i
1
!
L 1 L I
30 0 0 _ %0
Time (s)

E3-12(c) HEERI0DEREZE (2D 1)



TEST 10
260
. T6 (STEAM)
END OF INJECTION T5 (WATER)
g 250 127 sec —-— T4 (WATER)
o ————T1 (WATER)
3
]
g
& 200
230 J
0 10 20 30 %0
Time (s)
E3-12(d) EERI0DEEZEL (20 2)
TEST 10
T T
V5
—_——— V4
V3
s e v2
E] —-— Vi
o5k i
15
K] END OF INJECTION
] 12.7 sec
V3
= I !
0% . 30
Time (s)
E8-12(e) FEERI0DKR 4 FEELL
50~ TEST 11

Pressure (kglem?g.)

45

40

35

30

END OF INJECTION

36.0 sec
25+
20 ! : T
[¢] 10 20 30 40 50 55
Time (s)

X3-13(a) FEER11DOEIZEAL
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TEST 11
260
————T1(WATER)
—-— T2 (WATER)
T3 (STEAM TO WATER)
2501
o}
< 2401
g
5
[
[
a
€ 230
= END OF INJECTION
36.0 sec
220
210, 1 1 1
0 10 20 30 40 50 S5
Time (s)
E3-13(b) EERI1OBEZE(L (2D 1)
TEST 11
260
T6 (STEAM)
TS { STEAM)
= — T4 (STEAM (WATER))
250 ———=T1 (WATER)
2 uof
o END OF INJECTION
5 36.0 sec
K]
2 6
& 230|- /
3
&
2204
15
- ;—_—:.'_-::.‘:
1 1 | [~ 1 i ]
2105 10 20 30 40 50 55

Time (s)

E3-13(c) EERIIOBEERE(L (20 2)

TEST 11

Steam Fraction
=
o

Time (s)

E3-13(d) EER11OFE 4 FERZE4L
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~U7,

TR T Btk OBERLORWERE L 5720,
BRI R Z DR THIDETENT WS, ¥IRAIHE
<y BKROBHRTREADEK, RVITET BIEEITIE
TEKRED GRO I BERZIERUTH S (ER L,
2, 58 L£U10),

ECC /KEBH L BAKEA & & bic, ENEEWN
O IRFEAKB E Ekdic AT 2EKIEDD
HY 5, FHRETRIBEEARLUTOIHENTSH
FHop GKRERTBEKD S, £CTC BEELE
RIEEERICE, AUESd K1 FRELPR
BEELOBELOHEELT, CORESAILNTHS
Oh%ERLI, T OW, MHicd % STEAM TO
WATER REKETH S KBERT XL -7
&%, F7c STEAM (water) (389 T 1 BRITKE
BIRTLEERD LTV B, 15k, BES(LHEEY
RIEL L ORE—B LU TOW AR B0, K]
DEMEICHIGT 2MBELZLA LR bS5 (&
B3~7, 10

BET6OFERER, BEAEDER, KBEE—
B UBEMEEESRLTHS, UL, £ 3T,
KT BENES T H L DEK Uicd, Bk
BERETLEFORKIZEBEIREE 12> T, 2D
7 T6, T5& bEMEEIGE WKEBICHANID @
BRINTTHHE LTS, EB6 T, EAKTE
AN T6 OEX T T/REDER Lickd, S0BRK
LROEED 5 BBICKEBEF S OBEBEIKT > T3, X
B 10 2B fhOER TR, T6RWINHEID DI
BE» OBHEEERT EIICE->Tnb, T
RIS DIRAVBARTD IO GRESH LFICES
1ERMS 27D TH B0, ENBEBEEV D LRI
DIEBDEELTHBETHA D,

—75, JKRIZBIKFEEDS 0.53kg/s D3 ELEEY—
PR CHRMEBEICGEND, HREM 0.92kg/s K25 &,
KR OB & & ICEE R OKEICAREIEN
%, COEE, ATUKGEEY T 7 — KA TET 58
Bl FHEEYT I —WVEBSRELEEOIEY
WH b, HFHD T1 BEEFBEECGANEERLTH
BT EMBU,

TOEIIE, EKULBHREIC, K3V 77—k
BERDEBZOR, BREIPBRKMPEEUTELE
LI WD TH B0
3.3 BROEBV—-r VR

ENoBEELE, §ifio7F—2%2RA0E, v
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DEADEEE UTidEKE & DI T 2k 355
e DEERRICE > THROEE-BEEE LTV

%o HCEEBIODEN BT & LRABEENDY, &
HREERLUTW S, Thid, ¥IIKassE { BX
HEMREWYD, FERTRLNACSTOERFHIE
BIOEETNTOAREETH S, ChickhkTios
LOEBRTIE, b EBHTULE - ENEER
LT3, 22T, HBHIRDHREERT, RE
BCEUIEANTESEZE~N, EBIOTENE LD
BRLTBERICOVTERETHITC L LT 2,

R3-14I3EKFRODVER 4 OF — 2 HOENE
BHOBRENTTORELR, HiIcEKEBER OFENE
{eZE U CTERRCHER UL SO TH 5. FIIKE
BT3ETADRICH Y, FEKRKTHRONKMIETLE TS
ORI 348, HkBECRESMORE (X3-6(0)
BR) D7) T5d 1EHNIKE TS >7cEELD
N3, BEXIZE O DBIE (phase) KAHET &,
e I, THEDFESTRUK,

KGR T4~T6i2 phase IV ¥ CRE—IZT
29, ZNLERKMATEEMRA 5720, T6DHH
HKRJURELZRL, BT CR~NICHEEBIC X D RBIGESE
EThABLOEEB L2, Phase IV ¥ TORKEE
7, R3-6@)TR Soh 2 E/KBRERE O NS VWEIE
A& rhnichi BREENET L EHEE G U
BAAET B, KETI~T3I3, HFREEDKHSEKE
RIS ENBE T LOBEBBETI DT OHED
3. LpL, 20BTEHHR EFOKEERL, T1
DRBICT D 3, Chid, SESEERKICR
5N EEUIETHISR 1O D—DT, KL ORENE
TIET LD BELIEBIHDTH- T, % DEGIIEFH
OEERTHEIEREL B> T3, #-T, BOH
MTizd 25 BEICREDKBEET S T LK d
Zo COREMTEHMOX LS phase V  TICIIR
HBENhsd,

Phase VI iTAB&E EHDKDY T 7 —wfbEh,
BULFELEREWIDHEN S, Thid, EAL
NIKOEZBEATOFEIRTAT, 477 —wis
BXNicE sKEIGET 70D iIcEST 3, 5T, I
KBEODNER 4 TR OBERICE 5 FTOEREZE
T5—T1RCELTH B5DiIcxt L, FAREDZ
EBT7RETRIEBCRESREEREEIEHNS, COR
%2, BEROKEN—HTENEVIEBRICENT
BWNICIETA IRBB O—D T & 5 75, HR®D phase
I, MR 5NBFEFMICSRETREOBRRKDOHE
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BASED ON TEST4
235
1 PHASE NO.

230 INITIATION VI VI —
— OF INJECTION
S
5 2251
3
i
'S 220+ SATURATED STEAM END OF INJECTION
[ 22.6 sec
:é coLD _S_: J/
© WATER ——T5D
g 215 i TP
£ a3
& __® - T T

210+ __® —

SATURATED
WATER
205 | 1 1 | | 1 |
-2 0 5 10 15 20 25 30

Time after Water Injection (s)
X3-14 BFicHE 5 < BEELOTE

&V e IEFEHER L IROICENL B,

WK THIZ, BREE, KBS OEBHEMHS
DIERICKVEL FRT 2, EKKEDOBNEERT 3
ETid, phase VI TEBEX WIcREELIKESH D
—RRRBEAGR Y 2 4R phase VI 23E< 785,

X3-151, X3-140% phase OBEIREHIFT 3
DR IcbDTH B, % phase DEHEHTPE
ROBERIERFMRET 2EA5EL, Bioki
SERRA VEAREIERE EICHIBORT T2 8D
L8 5%, UL, FEMIKIIASEERREL, £H
4%BHEL LTEZ, % phase T~ T 3ES%:
BETERDE SIS 5, ‘ ‘

(1) fSERKEAICKZMERE

/K ARG TR 0% 0. 5 BRIREDBRNES
FYERT 2. 2hid, HEASNICBKNDRTEN
ROBENDZHORET, BEKEEALLC itk
ZEBREDLAMRERT SDTH B, BIKEFEA
LT HEHESIRBE U WERLE LT,

(1) KBRS L% OREEDBRKEARIENRN
DK, EERFIOWAMAMERIKED S,
MFEELE K-> TH Y, THEEALTY
SRR OBRERI/NE VT &,

(i) EHELERTITN S DICHEEENAEET S

[
BEWELOND, [HOBEENE ms DA —& — &
CTREVETHEOT, TOEHERIZEE LT
KEBHDTHESS,

ENLAORER, FHKEEENBSOE,
BERRENBVEREL B ->TE (K3-18@)~d)E
B A, C OBGH b)) ofafkic Xk 3 EfEzhRIC
K2 EDEEZL NI DEARES ICHERTE 3,

ik, BABLFID» OERHIRBENTHZ DR,
HEIKRRDSTE DL HCET 2R 2 EKBEIARR &

Liclc®Th s (K2-68R), -

(I) REIRBICK3BEERE

e THAKDET R~ Bk s h (R3-121),
HEEEHEDBRAIL B & & DITEBBBESET 5,
2D, EKJIBOFEE FECRIE LickamBE+
Ao —7, KPOBRERLUIES L O/To % DE
ZROM, EHFORETII,

(i) BESHEOREERE

{{i) 477 —NVEDE- EINKIEAT 2,
D DDMEE /R DORDNT L DRIRIC K -
TIETF 4459 3, Phase I OISR, AZBO
BE, 1Bt Th 34, TEHOKIZZ ORI B
HEDIREEITIZ » T B,
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= SQuzZz ° - P o] m
okx¥ (g5 o o @ o |wd
) © ; Z |5 2 ° 2 o |m®
I » |0 o @ ol|@ o =
° (o}
WEAK SHARP PRESSURE WEAK THERMAL
CONDENSATION  PRESSURE RECOVERY TEMPERATURE EQUILIBRIUM
(COMPRESSION) DROP DISTRIBUTION
-a (VI-b) Vi IX
HEAT 5 - HEAT
//1//P\anoeD 3?’/ i v ol LOSS
A Atag , i I
v
'Iog bi PIvtd ? T y
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REF BRI D,

(V) FEiaiiiE

Phase IV &EEOHRRIEN, BBAKESETE
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EBROF—2RBR), HHEERTIENT 3 [iEa
BEFNVIGEOAHEERL TN S, U, Ta—%
U VERBICB Y 2R 4 FEAHFD L ISEU LTS
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