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Experimental Investigation on the Dryout Point for Two-Phase Flow Boiling

of Steam-Water at High Pressures in Helical Coils

MAO Yu-Feil? GUO Lie-Jin® BAI Bo-Feng! ZHEN Fei-Qiang! GUO Meng!

(1. State Key Laboratory of Multiphase Flow in Power Engineering, Xi’an Jiaotong University, Xi’an 710049, China;
2. College of Mechanical and Electrical Engineering, Hohai University, Changzhou 213022, China)
Abstract The dryout characteristics of flow boiling of steam-water mixtures were experimentally
studied in a vertically-oriented helically-coiled tube, which was constructed of a 10 mm ID stainless
steel tube with the coil diameter of 300 mm and the pitch of 50 mm. Experiments were performed in
wide ranges of system pressure 8~15 MPa, mass velocity 800~1800 kg-m~2-s~! and wall heat flux
200~950 kW-m—2,
occurred was obtained, and the effects of pressure, mass velocity and wall heat flux on the critical

The wall temperature distribution of the helical coils in the zone where dryout

quality were systematically investigated. Based on the experimental data, a new correlation for the
prediction of the critical quality of steam-water two-phase flow boiling in helical coils at high pressures

was proposed.
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Fig. 1 Schematic diagram of test section and thermocouple layout

ELBERGER KR NMERTR 6 LH#TH, &
SEI R YR AE IS B L SCHR [5].

WHEE LB H ¢014x2 mm(E N{E d = 10 mm)
HARGRE TR MR, HEBEER D A 300 mm, 77
BE % 50 mm, SLREBLE 15 m, EATEFFH K
B, MR ITERTHE AT I B BN 7.5 m, INETE
100 kW, 7EASLR FHAERNTIRRE; F ok
Brk 2.25 m(BTEX K 1.5 m, JFBLK 0.75 m), fn#sh
K Hy 50 kW, Z B 450 B el S A B i 1
B . 88 3By J5 BLBI 8 e e B, 7Ei%B 13
AR AT B A 72 MR, HA No.1~No.8
BHESEEAAE 4 A, No.9~No.13 BE &
AE 8 K.

b TR R R A ST3000 BI% Ak K £
EBRESHB AR E, EIREEELR R
H TR ST3000 RIS REE A RN E, s inahx
H B e B R AR E TR, TRIEE
KM ¢3 mm # NiCr-NiSi e e R, sk
By SMEHEE R ¢0.5 mm @ NiCr-NiSi $h i B2
M., FrE RS NS 55 %h IMP 3595 43
BRRERLHIIRE, FHAANTHEINETER.
THEAFE.

EHSOMBTHRT, BRARARZEEE L
WO, LR B EE MR BER AR, B
BB IR, #BE RPN DBE, BEE
B MR B R T R KT, AR CHEE
it 20°C, HHAREAT THEIAL, THEHALHWI
FETEREHNTEHEHSD ., TRSHEEN: E
J1 P = 8 ~15 MPa, fREWR#E G = 800 ~1800

kgm™2s7!, BEHE B E g = 200 ~950 kW-m~2

2 LEREERG T

2.1 EBESMNTE

WEHEE AT S B R RN AL E KA Z
RHAEBHAHZRNE O R/DREE. &
XATHATR LR TR A RBRER S LA, %
BONAEEERS, TRPAENERTHEIAR
HREEENNLZE, THEEENZHBES RS
Plic R ERERT B a0 s, B2 THE—T
T LA (P =15 MPa, G = 1000 kgm™2-s71, g, =
320 kW-m~2) H OB AL BER A S i tE. BB
o, EE AN CRE T RETHE, ¥
B B REY B EMUEE, MERER

420
O §=0° - A fi P=15MPa

Ak —0— §=45° G=1000 kg'ms!
A= 0=90° --- TiFR =320 kW'm™

- f=135°
4001 —&— 9=180° - Sl

110 1I5 2l0 215 310 315 410 45
t/s
2 FE T O RE IR AR

Fig. 2 Wall temperature distribution at the exit of

0 5

the test section where dryout occurs



7 45 £ K BT AT EFUKPIA S B T R BT 1147

e T, BIMBRmWER2E I, HHEE
R K FHIEERR, AN ETHE 45° 487K
FHEBEFK, TURHMEHRE CFHREEERK, SMU
B ETARRR 45° L8 KFHEE R/, BT RIEE
N R E R R 2 3, WA
BB, [N R R T - e - T
%, BEMRBERTE] BRI ZN BB,
2.2 BmEESH

XEFEFORFL S i T RERT 5 A T8
B CHF %, BHRAGRTE o EAHEES
¥. FXEZEFEEFRT ESN. HREREME
T 20 3 X = A5 ] 2 BT R Y ROK A IR
P T T R T AR AR

B 3 BRT EAMIER THOZWM, LhR,
EREBH—EWRHT, EEENNAS, HRT
BEETHAEY, X5HEENLRARH . KA
A B AR I R T . B E MR
B, ARKEI BRI 3hX R A 5 v 1
I, FEPRER AR, BT REMERRE S,
ERARER RS RN T 5 ol ERIERT
BRI, Woh, B ARR, LREAE RIS,
WER AP EWREE /D, XSERRENRE
EFt, X SR

1.00
0.95 | O P=8 MPa
O P=12MPa

0.90
0.85F
0.80
0.75
0.70
0.65
0.60 -

A P=15MPa

G=1500 kgm?s~!

0_55 1 1 1 1 1 1 1
200 300 400 500 600 700 800 900 1000
q,,/kW-m

B 3 a7 BE (e

Fig. 3 Effect of pressure on critical quality
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Fig. 4 Effect of mass velocity on critical quality
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