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Study on Flashing Boiling Two-phase Flow in a Capillary Tube

Part 2: Estimation Using Homogeneous Flow Model by Taking into Account the Effect of Boiling Hysteresis

Le1 Gao™, Hirok1 EGucHI™, YUSUKE TATARA™, ToMoHIRO HONDA™
2 5 5

In previous studies, the authors clarified that the boiling hysteresis has a great influence on flow characteristics inside capillary tubes. In

this study, the refrigerant mass flow rates have been predicted using homogeneous flow model by taking into account the under-pressure

of the boiling hysteresis. The results show that the predicted mass flow rates agree well with the measured data.

Key Words : Flashing Boiling Two-phase Flow, Capillary tube, Homogeneous Flow Model, Hysteresis

1. [FC®IZ

G2 E V0 TR/ NI TE B R BRZE B 2 (2 B W) T,
it KON EHIEERR L LTy BT ) —F 2 —
7 GATFrE TV L) MEHSND Z LR,
X7 UNOHBIREICE L CIhE THEL O
ZENHA STV D (Bolsted and Jordan”, Cooper © 2,
Mikol”, Mikol and Dudley”, Koizumi and Yokoyama® %
KO Chen 5 V). F ¥ 7 VIZWAT 2% AR IR O
JENTREN T -EDOEFIR NI 5. WEEITRA
IRECH T 28MENETTER>TH, BITEZ 5
WOREBOEERIZND. O FIRICEMEDLLTO L
A TG EIND. ZOBGUIREEN, £21X
HEZZ AL (Metastable flow) & FFIEN TN D,

Mayer and Dunn” B L &S 1L, F+v 7 URNO
MEB XOENBRT —ZDONRTYFOKRE SIZHEHA
L, Wi v 7 U INICE T 2 I8N IC SV TR
IS A L7z, O IR E it fd L OVE RN &

* SRR 30 4 11 H B2 A
B LR

(1)

HEEOBIERIEICEE L, F—FEcBThbZzok
EENBARD L ERLE. WHEEZ0HREE AT
VAL TND. EOR, [FAROBISR S —HONEE
E0FHEERE S 722 (Liu and Bullard'”, Bittle 5 ',
Fukuta 5 ', Guobing and Yufeng"), ZOHEEO KX X
WX RSN, UL, A 7 APERERE %k
DOTREEZEZDO D ELHIT, Frv TV REESET
HI=0I21E, ¥ ET VNOHEHHSBS IO 27U v
AP T DR ERD DMERHY, AT U
A% B LT BRI B AA R O TR A FEIT, TR
ETETBRO TR EZBRZE L iz 57220,
AREFFETIE, FH1®Y THLNZOMHE 27V
AN K B BEBA AL E, WRER LR Y ETUE
S F RO BT DA VT, AD&HEO#
VEBIEIC X 2i@IE DA BB LI HERET ML
HIRIE EREO TR T, RRILE OFE R &2 His
T5.

2. RBREELIURRAE
FEHFILEL LT A M7 v a3 UiE, Hl1#wEFLT
HDHH, ZITIIEKTS.



3. TAHEBERK

B 1, Fr 7 VRIFRCET MO X
ONRE DA 2R T, WmENREBIC 5 2k, A
JET] Py IRE T THR Y EZ VIZWA LT, WrEUREET
Xy BT UNERNRD D, EDOENPRZIIKTT 5.
—77, WEEEREEIEE - EICR NS A DRSS
T LEFE S E CIEAMET LIoAn@E i, BRavbisiiis
REFO. L, ZOHFTIEMEBEEZ 50w, #
SRS EA LG O T HRMICIE, BB OE T fFnE S X
VIK< 72 %, HOALE THIBIIRB S, EOALE X
BROMEEBELE S D, 7, Y ETIUAANLLID
P F COBMRITKEMATR, ZoMENSHAETO
TN AR ARG & R 58,

BEHE GIIUTOXIICERSNL TN,

G=4m/md] (1)
T2, mTABTERIET, diiZ¥ Y ET VAR TH
5.
Liquid single-phase Two-phase T
flow region ‘ flow region
Actual flashing point
_____ - T
ﬁA Py "
Theoretical N
flashing point
—— Pressur AL
----- Temperat
Inlet Ly Ly Outlet L

Fig. 1 Pressure and temperature distribution alone the

capillary tube.
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Fig. 2 Temperature distributions along the test capillary tube.
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