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Abstract

Simulation program based on the theory of drift-flux and hydraulic model was finished in consid-
eration of the influence of pipe angle on distribution parameter €, and drift velocity Vg within
thermodynamic system two-phase flow. A research was carried out using a simplified hydraulic
model in which the void fraction was calculated by iteration; according to the computing result of
both adiabatic and uniform heated two-phase pipelines, the comparison was given, and the details
showed that theoretical analysis was well agreed with experimental results and provided a refer-
ence for engineering application.
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Table 1. The physical quantities in each conservation equation of two-fluid model
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Figure 1. Regions and equations of IAPWS-IF97
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Figure 2. The process chart of program calculation
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Figure 3. The distribution of void fraction in upward adiabatic
pipe
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Figure 4. The distribution of void fraction in downward adia-
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Figure 6. The distribution of void fraction in upward uniform
heated pipe
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Figure 7. The calculation results of pressure drop in vertical

uniform heated pipe

7. S MAEEERNERTEER

60
o= AGHEE
SO o JEBhLLMIAY B A
g 4 Friedelf&i %+ & (A i
&40 +
<
o [ 74
E 30+ °
=20f .
¥
]ﬁﬁf I +3% error bands
10+ +5% error bands
0 " 1 L 1 L 1 ' 1 ' 1 '
0 10 20 ‘30 40 50 6C
JE B S8 Ap/kpa
Figure 8. Comparison of relative errors for pressure drop cal-

culation

8. BEREMTEIREILER

O,



— P TR RS AR B A BT IR O 1

1.0
. KVIHE
0.8F o IEEILEER
A PIAERERY )

=
(2]
T

+5% error bands
+10% error bands

00 N 1 s 1 s 1 N 1 L
0.0 0.2 0.4 ) ‘0.6 0.8 1.0
FIRAHENE a
Figure 9. Comparison of relative errors for void fraction cal-
culation

E 9. ER=BMEITEIREILER

5. &g

AIEEECAHKPITURR, AT AR R TN 45 R 5 SR 45 R A A R F, B & xS e
R G A PRK ARSI ) 25V R T 3 AT EAT T R M T R Al e 5 X e A
HARM S5 8T

1) ASCHANES R 51 3 AR R R R R T S R TR N 22 5 BRS BER =i TR s 3 4
H - SO AR R A T B A A A BN SR (K A 2 R T B WA R R 48— RAA K, I Bl PR R A T A

BN, B E A R A ) SO T AN R TS, T ELAE AR R B DL IR 7 0 A AT
fEIk, THEAHN A IE AR DR AR SO 8T 35 SR T SR A A B 75 1 b th et T sl b
PR,

2) LR EIVEIE R TREE N, MASEFEMET, ERERNE S HARR 545 R [ seii #
FEAH LR BN R ZETE ], B Ml AR A S BORZ AR B E AR . AT R
FURTFSIHES SR T UG . ASCHH RO RERS BN 7 [ NS sl 15 00, (RN RESS CRAEAE L
FRRS BESE I A ) & SERRIE L, 8 TREM IR Bt 7 27% .

B O
2 Rt A o R e R 8 T AN S BB SO AR BB BRI G B T A SC AT

SE ik (References)

[1] Zuber, N. and Findlay, J.A. (1965) Average volumetric concentration in two-phase flow systems. Journal of Heat
Transfer, 87, 453-468.

[21 ZiEfm, ZEatE (2007) ZAHG AN, 7Y A8l RS ik, T

[3] Ishii, M. (1977) One-dimensional drift-flux model and constitutive equations for relative motion between phases in
various two-phase flow regimes. Reactor Analysis and Safety Division, Argonne.

[4] Bhagwat, S.M. and Ghajar, A.J. (2013) A flow pattern independent drift-flux model based void fraction correlation for
a wide range of gas-liquid two-phase flow. International Journal of Multiphase Flow, 59, 186-205.

[5] Smith, S.L. (1969) Void fraction in two-phase flow: A correlation based on an equal velocity head model. Institution of

Mechanical Engineers, 184, 647-665.



— AP TR RS AR A A BT IR O 12

(6]

[7]
(8]
[9]

Wagner, W., Cooper, J.R., Dittmann, A. (Eds.) (2000) The IAPWS industrial formulation 1997 for the thermodynamic
properties of water and steam. Journal of Engineering for Gas Turbines and Power, 122, 150-182.

N e, R (2002) LARAAR /%, BEPOR Y Hikkt, HEK.
WreatR, XI5873, BRWTOE (1991) EE N B WYUK PR SRR, ZA22 5 1 1, 12-17.

Liu, W., Tamai, H. and Takase, K. (2013) Pressure drop and void fraction in steam-water two-phase flow at high pres-
sure. Journal of Heat Transfer, 135, 1-13.



	A Method Based on Drift-Flux Model for the Analysis of Steam-Water Two-Phase Flow
	Abstract
	Keywords
	一种基于漂移模型的管内气液两相流分析方法
	摘  要
	关键词
	1. 引言
	2. 理论模型
	2.1. 两流体模型
	2.2. 简化漂移模型

	3. 模型求解
	3.1. 物性参数计算
	3.2. 摩擦阻力系数
	3.3.求解原理及步骤

	4. 计算结果与试验值比较
	4.1. 非加热管内流动参数计算值与实测值对比
	4.2. 均匀加热管内流动参数计算值与实测值对比
	4.3. 综合对比

	5. 结论
	致  谢
	参考文献 (References)

