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Prediction of two-phase pressure drop under different operating
parameters for once-through steam generator

WU Wanze, SUN Baozhi, SHI Jianxin, YU Xiang, ZHANG Linlin, DING Hongda

(College of Power and Energy Engineering , Harbin Engineering University »
Harbin 150001, Heilongjiang, China)

Abstract: The once-through steam generator which was designed by B & W company was simplified. The
flow and heat transfer process in the secondary side under different conditions for the once-through steam
generator was numerically simulated based on constant heat flux, and the numerical results were
compared with the classic correlations of frictional pressure drop. The results show that Martinelli-Nelson
correlation can be used to predict the two-phase frictional pressure drop along with the occurrence of
dryout. The frictional pressure drop increases with the increasing steam quality, and the frictional
pressure drop gradient obviously increases when the dryout happens. The two-phase frictional pressure
drop within the tube increases with the increasing mass flow rate and heat flux, while decreases with the
rising operating pressure. The effect of mass flow rate and operating pressure on friction pressure drop is

obvious, while the heat flux has little effect on the friction pressure drop.
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Fig. 1 Three-dimensional unit tube physical model
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Table 1 Structural parameters of secondary loop

Parameter Value
height/m 9.3
external diameter/mm 15. 875
tube pitch/mm 22.225

% 2 PR RAUR AT i B 46 . e
FRARIE PR U S A S, A
AT RERARE. RAESCER [29] F 25 5K
X IAABTE VRN 0. 8 PR AEZET . /TS
B ARV AR A A 3l BEL 7 B 52 PR 3R IR
P AR SR B I N ) I A R
A B B LU DR L B SR AV

x2 ZIRMBREG

Table 2 Boundary conditions of secondary loop

. Outlet Inlet mass Heat flux Inlet
Case pressure/MPa  flow/kges™!  /kWem % subcooling/K
1 6. 38 0.13—2.0 163—2550 42
2 5.6—8 0.13 155—168 42
3 6. 38 0.13 120—175 42
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Table 3 Grid-independent verification

Grid Vapor phase Liquid phase flow
No. number velocity rate/mes ™! rate/mes !
1 215000 2.677 2.272
2 419500 3.787 2.916
3 594000 4. 882 3.773
4 680000 5. 786 4. 476
5 692000 5. 886 4. 501
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