JAER | -M
93-199

A Al R AL K

(ZFLHie)

1993%F10H

PSR I .k £ —
ANEOCRERT - AR BT - BEA TR

B & B F #H1 W/ % A&
Japan Atomic Energy Research Institute



JAERI-Mu ¥~ b id, BRBTHHEAFAEMCDAL T BHRAREETTY.

AFOME RS, BRETHHEFRATESHERERSE (731911 FR BRI EH) H T,
BELIACKEE N, 4B, JoEPcHREARTHLESEE - £ —(T9-11 KRB
AT A AR FHRRAN) TREILLIEREMAES I --THEN Y.

JAERI-M reports are issued irregularly.

Inguiries about availability of the reports should be addressed to Information Division Department
of Technical Information, Japan Atomic Energy Research Institute, Tokaimura, Naka-gun, [baraki-

ken 319-11, Japan.

(C Japan Atomic Energy Research Institute, 1993

WmERAET H&JEF &R
21 B vk i7 oA e




JAERI-M 93-199

75w F 4 ¥ _RFEOWMRE

H&EF DL R R R TR RS THR
IR ZERY e AR BT pERL B

(19934 9 H 9 HZ B

BBEANABRRESES I L DHET LSS LA RFRN A MEFREI SV TR, [EREYES 5
EAERTEE. BHOTBARSHRINED S, CORR (75 974 ¥ 7 EFRINS) H.
MEKBETAE(PWR) O/ WA EEL B (LOCA) BiZ, —IARNDOETRLESEUT 2
— TETRET B, CDT 5 v T4 YR M, BEBICHLGENICR A8 LS EM &
LD EAMBEA L OT, 75 v T4 VIR BAORBEARCER. FREERBICH
LCHIE AT HbNTE 2, LpL, £ OWRIE. BB THCSHS 3V EKHEOEREZER
@é:ﬁﬁﬁﬁ&?%%é%ﬁ%&tt%@f%@‘ﬁ%?%mﬁﬁ®ﬁﬁﬁ%ﬁﬁézmﬁé
DSBS BIEAEHRE LEFRERIEEASB L, BHMBERSGRLITED LT PWR
DNERF LOCA B VT, Bif L O EEOREN L DEREIRLEY 50

AP, EBEKE FHICEHOESEEET 5 HESNSEET SBA0T7 I v T4 Y7
K%?é%wﬁﬁécﬁﬁﬁﬁm‘%E%Eﬁﬁmmmﬁﬁ:mm%ﬁﬁﬁétwﬁw&LT?
LA VR-113AFNT. EREZEBL . EROERLD, COBEOT I v T4 Y73 K
R & & Ik S HET 2RO B SO KA S5 EIICGE LR TRET S &0
BB 5 i 1S » 1o BT, BH ODBIK—ERRIRDVTHENI T 5 v 74 v 7EERENR,
SHEOVMEEOEBLEYICERTNE, 7VEVYR-113FR~HBEATE L LB LRKL

fé‘- 2 f:o

AEEER. AAETHPAT (B 45 1990 &~ 1992 FEO 3EFIC DI D TERRF THH
KRELTER L THAOEREE LD ODOTH o

* TERAZE



JAERI-M 93-199

Study on Flooding in Two-phase Flow
* *
Yasuo KOIZUMI , Junji YAGI and Hiroshige KUMAMARU

Department of Reactor Safety Research
Tokai Research Establishment
Japan Atomic Energy Research Institute

Tokai-mura, Naka-gun, Ibaraki-ken

(Received September 9, 1993)

In a countercurrent two-phase flow, where gas phase flows in the
upward direction against a gravity-driven liquid downflow, the liquid
downflow rate begins to be limited when the gas flow rate exceeds a
certain threshold value. This phenomenon, termed "flooding', may
occur during a loss-of-coolant accident (LOCA) at such locations in
reactor coolant system as steam generatof (SG) U-tubes in a pressurized
water reactor (PWR). Flooding generally tends to reduce the amount of
water available for core cooling in emergency situations. Flooding
has been studied for various flow conditions and geometries, in
particular for vertical channels. Most of these studies were
concerned with those situations where the lower entry of the channel
is exposed to the gas phase or a gas-continuocus two-phase flow, and
scarcely dealt with such situations where the liquid is the continuous
phase at the channel lower entry. However, in a PWR small-break LOCA,
where the reactor coolant inventory is depleted only slowly, the latter

situations would be encountered more frequently than the former.

This report summarizes results of a study conducted by Kogakuin
University for Japan Atomic Energy Research Institute (JAERI) from
FY 1990 to FY 1992.

* Kogakuin University
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The present study is concerned with flooding in a vertical channel
whose lower entry is facing to a liquid—continuous two-phase flow.
Experiments were conducted using Freon R-113 as a simulant of high-
pressure steam-water two-phase flow. Experimental results indicate
that flooding for this situation initiates when the two-phase mixture
swell level in the channel, which indicates large fluctuations with
time, reaches the channel top entry at the peaks of level fluctuations.
It was also found that the flooding correlation developed formerly by
the authors for air-water flows can be applied to the present R-113

case if the difference in fluid properties are considered appropriately.

Keywords: Flooding, Two-phase Mixture, U-tube, Small-break, LOCA, PWR,
Freon R-113, Liquid Film, Upward Gas Flow
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T 2 FH S A EE 1.6¢ CAY — R BVEX

T 3 Fr71ROEEE 3.0¢CAY — X BVET

T 4 R-113k 7 v 7 @& 3.2 CAY — REVEX

T 5 F 2 PR TP OEEE 1.6¢ CAY — R BVEX

T 8 ERFF L ACKERE .64 CAY — 2R BVE X

T 1 EFrr A OBE 1.6 CAY — X EVEX

T § = ZHIABFADEIEE 1.6¢ CA¥ — R BB X
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F 2 EE S L AR AR g - A —%. ~0.5 1/min

F 1 EEH v F ARAR-LIIERE o—45 A—=%, ~2.5 I/nin

F 3 R-113i ¢ v 7 EBKE (i sFEE I FRE

F ¢ BRamEkig o-—-4 4—%., ~3%3.0 I/nin

F 4 Bmamilking o—4%A—%, ~150 1l/min

F 5 B SS KR E (GERRSERERRERF)

F 5 B ikiig (CERRIERERRER

F 6 EEREREOCR-1ISESGE u—4% A—%., ~16 1/min

F 6 LS EOR-113EIRE g% A—%, ~80 1/nin

A ELREAB - SHBER kA BB

v o1 HEEEHRE - HBER ) gy gk A AU A
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L. c.(gD)' 7% m
N
Ah m
N i LE apm

FR D HEET S TES LBERORIEE > TRED (0L —#IiC 0.70~0.85 O
E%&%o%of\Ahﬁﬁﬁ%éLem&WT56®&?5&\NM%&KEUE&
BBETHS Do '

BHOKI 1k L./L.ORBEMERLOVOEBEERT, HEERAETHEROMHRT
¢EFELTEHED,

M = 1,11 ~ 1,185 o+ e vv enor voon snor vaanve seme en nn hn we e nn e (4.8)
EBVWEHEBEENZ S FRRFF +— YRABIEbEDREBE LS -H LTV S ML
HEH-PROK-ZRFZO0ERTR. m = 1.15~1.20 ORRFBoO TV %o

B, MEOR: IKAL/L.oRFEERUNOLEERT, tHIEH > TR

ﬁ%ﬂ@m@ﬁﬁﬁ\$ﬁﬁIn=LHB%%hTU6015fﬁﬁQWEﬁm\E
I£4

N = 0,038 ~ 0,07 crooveooese e me seme be s tn bn o tn e ne on e n a e (4.9)
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ELrEmBEicA-TEY., FHMICWE N = 0.0 etV M. K-ZEXR%
ODEBTIR N =010 ~ 0.20 OfEMBELINTVE, MELCT7T L L YRIIDKREESR
AHVWEAERB TR, X3/ 0RIDEHERT ST A—FINRBK-EJRIRENT
WDROD/PNERBERB->TWVWE, NOFHRAT. m, acnlB EDRIREVETHIED
5. NHAEB Ah/L.. b, SBEEAYHAKBECRATE2ERAS /IRSOEHEZR
LTWwd, f-T R-113ITRAFVTEZOEHBRK-FER{RcEThrRo/hEw
HEEBRTE S,

K-ZKROEBTRAAMB U, OMELEER > TFr—YHRELBZEAL/L D
HERET2RIEMOEd-d. FERTOEABLERAPE ST VS, K-ZEI DX
BTirES4 FEY

a = T83% (L /L. = 4.5) A L T T A I ¢ S 1)

TF+—VHRBBELTVEY, AKERTHO EVERLUL > TV B, . BWRE~
OEBBR. FEBOBESE. RHOBRATEFRER

plng

12 — 030 ~— 050 ve er e sw am an 4. 11
gD{(p - ps) J ( )

iegr =1

THELELTED, K-ZTEROEBOBESDHE. jg" = 0.35~0.45 &L,

£.1.2 WK THEBEoLEETIREE~OKHEKEAHS

RTHBIALET B0 ANERIRL ()0 E8D T, THRIPOATHRRLIERD
BABHEN, BRESLFP-—FTLHBrhTwd, THRHALETVDOKKESYHF RS
SREER S22 b0ET 2., G675 /Moo RHERRRCRTIRIE U -
Ut Thd, POFOEHREZEZ m+Uy - Usry &L SETs RO EREICHL
TERDEELZ LD OETEE, TOLREER

Uo = MeUg = Usi + CalgD)IFE v e vneroninvn e ee (4,12)

-7, AEBAYVORA FELIHEES SR, RN Y. G HEARCKRATR
ah b,

Ug 1

= - te ee we ae e en e ve es 4.13

a U g m n Cs(gD)‘/z—Ufl ( )
T Ug

Ln | m:U, + ¢c.(gD)!"* - Ux, (4.14)

L. (ms+ - 1)Uy +# cs(gD) & - Us, )

_ﬁﬁﬁﬁmohfﬁﬁﬁ&ﬁﬁﬁii\ﬁ257®53ﬁh¢Ah®ﬁ%K&D\E
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A h  OEBBEERFEEEI LD, h tAhOBL.xcEd260&7 5, K43
MRIBFEESEh tARDRASZ7E2RF-TOWREES S /¥, B3 E@BL R
LABOREEZRLTVWE, REFTF /70 LBeEIAWOBERIEBE~TWE, COK
HREROBDLDZ LR VWHEALERL. At MBI L..xPNEIKEL, Ah =0
L, COoBOoER /NS VR IZ

-{LDEAtl—-iLDEapmcs(gDJ'ﬂ»Ato +Er®2Uf.-Atc

+ 7 DS(AL - Ah) =0 ==+ (4.15)

FTREDOEIERBTHRBC L 2HBR. 4B (AL - Ab) KM FET IR

EETH 5,
CoBoREkRXRI STEROLRESER

AL = ug-Atog = [meg—Ufl +Cs(gD)1/2]Af—D i (4-15)

EFR2RUIDKEKB/AL. AL>DAKESLT &

' Ah
Atos= 45
apmcs(gD)l/E—UTl_TtmeB-Ufl +c3(gD)l/2]
(4.17)
LT
AL _ Ah . m +
L. L. apm

Uys + [ca{gD)'"2 - Usil/m;:

X
: 18
CS(ED)‘/Z_ Ue = [mea"'Cs(gD)‘/z“de
& pm ad pm D

(4.18)

tm\amﬁlmﬁhﬁ\$t4%®«l&éﬂﬁ%ﬁéstﬁﬁﬁoﬁmﬁMTé&

AL Ug + cs(gD)'72 - Uy,
L., Nt 15
¢ CngV”-IMI-TYﬂUg+CngV”—UfJ
: }o- (4.19)
Ah m s
Nf_Le' & pm
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RE. ATHBEESIRERA» YO RBRELORDPON S (12, KHMTIE Kapitz
WARARUV—FEESHOAL oKD,

ORI 2~3. 12k L /L OBFMERU DBV T OEZELICEALE
LGoHEFEEOEERRT

ATHBRISERAY L» B 0 EHEE2REALHED L, [T 70RKPLER
EECHERZE 15, $E. BH P ROKERZOXRB TR, RTEABRABROMWML
EbitLa/L .ORTHERIBATIENERL. SHLEEFIBETHMAEZR L. &
ERTHLHRBLERABEZAIHRN S, m-OERIKRTHRBECER»IIREV 1 OWMLE &b
b LTVWE, . L.OETFTELEOREBDTZ, CHoHBRK-ZERROE
GERI—TdH 5.

BH PRIK-ZEFZ0ERBRP S, mOBHEEALAZ2MAAE L TRAZESLT
W,

U+, (D y1s2

c(gD)e L. (4.20)

me = (1.175 % 0.075) - 1.15

Lo/L .ORIFHEERWIDOHEMLZEEL, BW—-H25A5m:0fHZREH L.
i dleBWT, RUINEEHOBELXR A, HEHEcRERIBDONFT YFHRES
he 2. BEAGSBVEREA. FIEAVAXEROBRIZX (L 20) LEMEMR
K2 B EEIh2, HL, ETFAREHRBER->TVWE, RL.2D)EBELL. &K
EROEEOm A LUTOBEZE o

U+ (D yio2

c.(gD)? I (4.21)

m: = (1.175 ~ 1.400) - 1.15

F—s—DERPEINS,

3. 2~3.121ciks AL/L .OREHEERNU. 1D L BFHESLE LTRLTS 3%,
B E 23 E :

N¢=10.01 ~ 0.05 e s se we be 4 ss ws o we (4.22)

CEBEVEEERIRA-TVWD, N«OERIPBLEFONOCELD PP/ha b, MH /MR
K—%ﬁ%@%ﬁ?ﬁNf=0J%¢JBT$U\$QWKﬁIM=OJD?50T\
S RBEOBAONOTHE N = 0.15 E0/NELA->TVE, RTEROBRAK &
D R TESDNEBH(LENE I EIRIBbDEELONT VS, RFIIIEAVWAER
BOREERK-ZSZ0EREAFEBACSHSS 0D, PRHPIRNDELZ T
‘1\50
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JrI7T77
a—7——ta
Water
(ii} column
Liquid velocity Lm =
profile at a-a : i
Le
D
_Tr2
Qg—'a-D Ug——l- ----------- —-.-Q-l:O

K4 1 #BLEENOKTHKEASICESEH LA

471~ Lmax

7/ //4 Ah

m Lm
L A

G_F g—hFAh
O o

h hy+Ah

STug Tength
(a) (b)

-1—-—D——b-

4.2 S[KEBEEWEELEDED
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Al—

} Faliing
liquid film
Lmax

e ——— -

Ug-Uss lm | I
Liquid velocity Lm
prefile at a-a Lo
L.
Qg:_ D Ug —— ¢ —p —— e — — e pr— D —
01=F D%Ufy

4.3 W FRELEFHOSKESYRE LA & BHTHED
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1.1.3 HENBRELESETREAALBECOKEEEH O &

MENBRECESETRERAA LB G0N RESYREHEH cHTIZRROBREE L
»5 &,

1) K-ZEFoBach~, BLERTREBREAYEHBEELERL./L . 3FAEE
TEHELIB, RTHBEFEETAHEES. Lo/L.RELS. T RAELAEERHE
We (R (4.8). (4.21))

(2) BEEHESXAL/L . 3K-ERFBiclhbiiohdl. HI/IBETH- T,
(R (4.9). (4.22))

R-113OBEET TR, K-ZELEoBEGclh~, KORIRHFL/, BRLBOEER
FhENHG.2. 1.METH 2, COHN, REARNRIIBOEE (MBERF 7DOE&EK)
LERMOER e AERPEER - EELONE, $ . BOEERKEKT 7 (BR) &
BOBRAEIWCHELE b0 EBbh b, LEERE—RLET 240, HOKJED
MEEOH ALY, AAEEEOK-BRIACLIIEROEREBEEN S,

4. 2 RTRRORXETIHRBUEIRERABBO7 574V 7
1.2.1 7371 BR

PR GEECOR, BB > TLEE» o RBERALFE T 2HENBEECIBZRT
EAAEBEDT7I v F 4 v rieonwT, K—-ZERRO0EREEXTLY,. BFZEMATWL 5,
zOo@RFHERES&:, AEBRERCHU LU TREZEZMA %,

EBTIR. WFhoBab., ARBEAREE TS5 7icL>T, TOELOBBEAE—
BHLLFOhZ2BURETERL. ERLEAPSREHINIFRLIDIT » 7T 1 v
PR BaTWio 75 v 74 v/ REBHUHOBNORER, WBOHTRES‘ET
Z2HEAORENE (H4.3) LE—CEAPENTED, JIT, WA IREIRIEEME
h&&LT.h + Aho8EEHICH 5.

KT . bid EEE LB CEAET S /L BORASHETE. B, FPHERGSL
L ORBTCEIANDOERPEERHO (L OFSE) TEIHWEoRRTERENKT J v
P v BRGSO EALENTELI RETS 7EBBL. OHED S

iﬁbfLuKE?%@@ﬁ@\WB\LmTEéAhmﬁﬁﬁLHTEéﬁE&ﬁg
FoRR2E0BM. 2At 758, COBRRHTICOBEOERBRFARAR

A (4. 15)[ERRIIC .
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nDEAh-F?IDE

I 1 UsiAtso+ 2 DS{(Lu=~ L)

7 D?
4

A omC s(gD)'2A tsg =10 -+ (4.23)

T At BOSEK7T5 70 tREREKAE TS /T LEREAEORICR

UQ'Ath=LH_Lm es w4 48 we a8 BE w3 wE 46 S8 FE &€ e ew & L FE AV 4V (4'24)
OREFEBHE 5.
F(4.12) (4.14). (4.23). U2 XD XOEFEER S,
Ly _ m:Ug+ cs(gD)'"* - Uy,
L. (mf"l)Ug+ Cs(gD)t/g_Ufl
Cs(gD)l/a-Ufl
+

_Ah-m: U m s

Le‘apm _UfI" 46

(msUg + ¢c(gD)'% - Usi)

C s D)' 2
(g D) z .. % ..D

(4.25)

apm\ mf‘i&ﬁicléci?(\ Ug>>U‘f1\ Cs(gD)l/Z\ it 4(5/D(<1&:5’5-7K
g, [RUIHBLUToOBRICELTE %5,

LH _ Ug+Cs(gD)l/2‘Ufl
L. (mf - l)Ug + Cs(gD)I/2 - U+
Ug + c<(gD)'72 - Uy,
= N - - 16
Cs(gD)]/a'Ufl‘T(Uq"‘Cs(gD)1/2‘Ufl)

(4.26)

::?\ﬁxafﬁémﬁm@%ﬁtﬂaf—a—Nf=(AmmdﬂLyam)m
RUI1DPON; CHR—EFERTH D,

R I LD, 75 v F 4 v 7 HEU, EADPTORTHRBEEU .. &OBEEER
bé%ﬁ?ééomﬁ\ﬁuiw¢@mfu\ﬁujnw;orgianéomb\ﬁ
REDE1HR 1.175 (N5, SREAVTHEAESPRLBVREESOM) &7 5.
B LEsOBROREHLEB (75974 7)) TR, SRESGVEBORRES
BEEBER AP 6 Thd. 7. BIMOREEHCHTIRRTR. RTEABRIEFTT
2188 SREAVREEHS S -HKEL. OAL/L.OBKERNIITS » %o
R4 20)DEDBWE (Ly- La)/Le BWHELL,H-T, HFHARBT 5 » 7 4 v FHiEE
@ﬁﬁﬁé%ﬁﬁﬁﬁ%ééﬁmﬁLe@R%iLTV%Q%CT\KHJHQEﬂﬁ
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0.62BA2BSR0.669 2, REEsSsoBEHRR. RU1DDOEESGLEALCTH %,

RUIREZ 7Ty Fa v 7 EFEOHEESKG 1)~ B I)FERETREAT
W2, L.DBEWES., EROBEHEMEC LD, BLF - - UBRITBHDD,
AiEE LT, N:s = 0,01 ~ 0,05 BLVAHEEIEROBEONER(RLTWSE, IO
N: DHER. RTHREBEXEROSKHESGYMRAEBEHOB TR o (KN{L.22)) &«
2L W,

£.2.2 MTHRBELIEESYKEVIAET EHEOCT7 I » 74 v 7HREMHMBR

A (4.26) 12
U Ly 46 U+
< (gD) * +f(LE,Nn 5 Jm”cngym-l)—O
(4.27)

LT TE DL, c2BERCL, NESR. K-ZEZK[FBOXEH»S., L. = 120~360mm.
Usi = 0.004~0.10/s OBHERNT. EEMEACK THERE LIBEOCRASLILBRLED
EHREBETEIBEO7 5y F 4 v S EEHEREZROBCEELTW S,

U Lug 0.25 2U 4+ U+

cgDyiee I s oy e g pyie T Y

i D Ly i § Lu- Lo 2.5 U 2

"1N(LH”14 3.4){1 - 8.53X10 h—j;—ﬂ (Cngyﬁ) ]
(4.28)

4. 5RAUIDOHEREET7S v F 4 v /7 BERETHEE OB TH B, HEMBELH
FREOMREHENERR N300, BVELED BB ATV E., LBOYMH
HOoHA b IABIEZHEIEIc L, LEHEMERNE - RNERAECIERTE 2 AE
EBRENRT WS,

1.2.3 BRTHBOLEETIRBEILELAMEAALBOYV Sy Favr70ELd

(1) EHB2RA T 28BERORGETAMAENRECLRLRZREAANLBEDT 5 v
FavrR, AR THEIERsHL, ATHBEOANEETIBEOT7 I v T4 V7
CRERD . EHE LU IEHBAYRESSEGROoMMEE b ERL. &
Bd 2 EORESSIFEREBIET2EREID LSS, REKEAYHRE
ODLRLEHE S, B, 7574 v/ HEEFHECRIEROVBESRERER
’:!:‘ﬁ‘jo (41.3;&;&6\0 )

(2) K- ZEZHRZ0ERLOEINELTS » F 4 v 7EEHABERNER-IBEAVEEER
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BRERLOBICRRENELEF . SEHOVBREOHIGHECEREMANL S
I, EVWEBraA s 2 HBRA~ORR I/ TES. HORKOMBKED
HALbRLLIEZER. AR, BEK-ZER. RL2EROKEPEEN I,
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5 . X5 &

EHERHNOBILERE. RU. LHE»>EBAR B> THREKSET L T 5 KL
REHAEKEAALBAOSHRESYREEOLEL>VWTHN L, Bk, HEAKFER
R THEECSREGYILEETIBEO 75 v F 4 YT RDVTHAN . EBWTR,
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EHVH, FRIMABRINBEBZ U BmTEIDBLImO L Ly JAFNFTAETH %2, =
BNLHBRRUTOEBD TH 5o

(1) BEBEBCSHIRSAALBA TR, FERTHES L ANDRER. XHEHKR
DPEWBGICRZAS 7HETH., SHBREOEM LN - TRRA~NBBL TV
25 7R oBRAE~OEBR. ABROK-FERROXBOBES AR, BRRIXHEE
BEE jg* = 0.3~0.5 BB THELT W,

(2) BIERBECSHEREAALES., REREH2 LR -TLREY 2. THEHEAI.
25 /B TRGHAEBROMMEE bR LIREL.,. RERESRBRA BB T B LLHO
EAVWRAECH S, PHREEOLRL/L.RK-EKKOBELEABRETS » Lo

BEOEHMAL/L.3Z25 7ABTRSHRBEOHMEE s cRMEBZRL.. BRRH
BrRSHERoEMicHd LE - NHEEARRESAR(NRS, 4, LBNIVEKRES

R BZEE IS oTee X3 VHBOAL/L . REKk-FERROBERE~NTHE MY
IEETH %5,

(3) RTHEEBF - BEFLISHEERSAARBEORYHKER ., FRBOEHTIRZR S
THRTH - o BLEFCEEEREAALBAEHRBRREDZ L X - TEHL.
S ABOEME L b L VPHRRSS. ZHESEbHART S, La/L.EHRTHE
COBE, RU . BRES S L. s0BER2VWTR., K-EXROBEORTHE L
BABAIERE->TWVWH VL, BL. La/L.BK-EKR0BELDEV. AL/L .,
K-TEERARBIETOBACE~RKE, BRTHBEOMIELE ST, £, L.
BRhEWE, KX R LHAIEH-%. AL/LRK-ERRiIT~/NE L H1/18
ETd b,

1) kK-ZHRoFEoER»EsHa L, L/L.RTA L/L.ERMEMEED
MEOFARIAEREROER A2 LICRLT VWA, FRIRAFITHVL A BRHEHEES
HrRTosA—9—iF, BLEFOHSE (m) BK-ZX[RLERDOMETD » L.
FRTHBRIEETSES (me) 3. K-ZXRO0BELVREL #-T. [BLER
EEREV, BELEHE*ET 54— —N (BLEHE) KUN. (MTHBELEFR)

BReEbitk-ERROBELD/MEC, FhZPhK-ZRR20BEONI/EEOHET
Hotro

(5) BEHEER T ORBRAOAT T2 HENRBECEIEREAALBEOT 5 » 7
(v, RBTEAERSL. RTHEBOANERTSBE0T7 5y 74+ v 7L RER
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A~F &5
ME1 7o v R113 E%S. KEGROKoE Rk 0E
2o L9 7 739 Yo Vg g
kg/m? kg/m* Pa*s Pa-+s mZ/s me/s N/m
R-113 x10°° *¥10°° £10°° $10°° 1073
AT.6° C:f8%0 | 1507 7.465 | 491.7 | 10.67 L3261 | 1.483 14. 66
0.1013MPa
R
25°C 1.184 18.4 15.5
0.1013MPa '
7K
25°C 997. 1 891 . 881 72. 74
0.1013MPa
7k
100" C:f %0 | 958.1 | 0.5977| 282.2 | 12.28 .2945 | 20.54 58. 91
0.1013MPa
7K
198.3 C:#aF1| 866.7 | 7.596 | 134.9 | 15.72 1556 | 2.075 38.07
1.5MPa
7k
233.8 C:fgFn| 822.1 | 15.01 | 113.6 | 16.99 .1382 | 1.137 29, 86
3MPa
7k
985.8° C:#af0! 740.0 | 36.53 | 91.19 | 19.06 .1224 | 0.528 17. 65
TMPa’
7K
342.1°C:faF0| 603.2 96. 7 69.27 22.71 1148 0.236 5.28
15MPa




