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Fig. 2 Chart showing contours of the flow velocity

in the flow guide holes in the U-shaped arrangement
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Fig.4 Chart showing contours of the flow velocity

in the flow guide holes in the Z-shaped arrangement
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Fig. 3 Chart showing contours of the pressure q
distributed in the flow guide holes in the U-shaped

arrangement
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Fig. 6 Chart showing the distribution of flow rates in
various flow passages in the U-shaped arrangement
5 Z
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Fig. 5 Chart showing contours of the pressure Fig.7 Chart showing the distribution of flow rates

distributed in the flow guide holes in the Z-shaped in various flow passages in the Z-shaped arrangement

arrangement
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1.5.2 2 Tab. 2 Deviations in flow rates in the U — shaped arrangement
7 7 10 o .

° 1 0.243 4 94.79

1~7 3 2 0.231 3 85. 14

89,10 3 0.178 5 42.98

1~7 4 0.135 6 8.52
8 ~10 5 0.1107 ~11.38
o 3 6 0.086 0 -31.14
1 832 0. 010 7 ~ 7 0.0719 -42.48
0.708 5 kg/s 66 8 0.053 8 -56.96
-21.95% 460% 9 0.0515 ~58.75

10 0.086 6 -30.71
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Tab. 3 Deviations in flow rates in the Z-shaped arrangement

Jkges ™! 1%
1 0.010 7 -91.44
2 0.010 1 -91.91
3 0.007 1 -94.29
4 0.008 0 -93.33
5 0.010 6 -91.35
6 0.014 3 -88.28
7 0.026 7 -178.05
8 0.097 5 -21.33
9 0.356 0 184. 64
10 0.708 5 465.21
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Fig. 8 Simulation and calculation values of the

flow rates in the U-shaped arrangement
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Fig. 9 Relative standard deviation of the flow

rates in the U-shaped arrangement
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Fig. 10 Relative standard deviation of the flow

rates in the Z-shaped arrangement
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Fig. 11 Average heat quantity exchanged in

a single passage
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Tab. 4 Heat transfer efficiency in the U-shaped arrangement
Re 5 1% 12 1%
550 92.94 86.03
733 93.86 88.21
916 94.22 90. 45
1100 94.97 92.97
1278 95.13 94.47
1 466 96.59 96. 89
1 647 96.92 97.97
1832 97.04 98.50
2 015 97.00 99.03
2 198 97.25 99.43
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Fig. 12 Average heat quantity exchanged in
a single passage
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Tab. 5 Heat transfer efficiency in the Z-shaped arrantement
5 1% 12 1%
550 80.15 57.42
733 80.67 62.48
916 82.90 67.53
1100 85.99 72.45 13
1278 8. 13 76. 06 Fig. 13 Average pressure drop in a single passage
1 466 90.97 80.31
1 647 92.30 82.95
1832 93.14 84.96 3
2 015 93.67 86.45
2 198 93.87 87.42
U Z
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Tab.7 Comparison of various combinations

U
10
2
B
3~4 2
- B
2
B
. (10)
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Tab. 6 Combination of the inlet and outlet
/mm /mm
1 20 21
2 20 22
3 20 23
4 20 24
5 21 22
6 21 23
7 21 24
8 22 23
9 22 24
7 916 1278
2.3.5.6.8
2
6
3
20 mm.

/W /Pa
1 2 1 2 1 2
0.3121 0.3350 56932 66 121 1259 2 398
0.126 5 0.1400 57 446 66 329 844 1591
0.1340 0.1420 57 375 66 269 553 1017
0.3388 0.3669 56 605 66 017 349 884
0.3279 0.3545 56 508 65 440 1052 1 900
0.1706 0.1827 57 027 65 632 730 1361
0.0855 0.0908 57116 65 659 479 877
0.3343 0.3643 56 062 64 794 913 1719
0.1651 0.1849 56 625 65 079 632 1174
(1)
Z
U o
(2) U
U .
(3)
10 U
20 mm. 23 mm
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= Advances in the Study of the Wet Steam Two-phase Con—
densation Flow Inside Steam Turbines HAN Xu LI HengHan HAN Zhong-he ( Education Ministry Key
Laboratory on Power Plant Equipment State Monitoring and Control North China University of Electric Power Baod-

ing China Post Code: 071003) //Journal of Engineering for Thermal Energy & Power. —2016 31(5). -1 ~6

The wet steam non-equilibrium condensation flow inside steam turbines may result in a decline of the efficiency of
the units and damage to blades due to water erosion. In view of the fact that a two-phase flow is far more complicated
than a single-phase flow it is difficult to measure its condensation characteristics through various tests. In such a
case the currently available three research methods were summarized through analyzing the latest research findings
in the study of the wet steam two-phase flow theory both at home and abroad and its experimental study and the
problems existing in the studies above-mentioned were also pointed out. Furthermore the mechanism governing the
condensation of a two-phase flow and the method for seeking its solutions were discussed and the merits and demer—
its of several wet steam measurement methods were expounded. The research results show that the condensation and
phase process is very complicated and the heat and mass transfer occurs at the micrometer level. Therefore it is nec—
essary to develop a condensation model with the coupling between two phases being taken into consideration. In
combination with the status quo of the two-phase flow numerical study the numerical methods for seeking solutions
to two—phase flows inside steam turbines were expounded. The foregoing can offer a theoretical reference for the de—
sign and reconstruction of the flow path in steam turbines. Key words: wet steam two-phase flow spontaneous con—

densation turbine

= Simulation and Optimization of the Flow Distribution
Characteristics of the Plate Side of a Plate and Shell Type Heat Exchanger LIU Jiaqui ZHAO Wei
ZHANG Hua YU Xiao-ming ( College of Energy Source and Power Engineering Shanghai University of Science and
Technology Shanghai China Post Code: 200093) //Journal of Engineering for Thermal Energy & Power. —2016

31(5). =7 ~15

With the plate side of a plate and shell type heat exchanger serving as the object of study established was a geomet—
rical model and performed also was a numerical simulation. On this basis the flow distribution characteristics in a U-
shaped and Z-shaped inlet and outlet arrangement were analyzed and compared and through calculating the heat
transfer efficiency and comparing the pressure drops the influence of the flow distribution characteristics on the heat

transfer efficiency and the pressure drops was analyzed. The simulation and analytic results show that a serious flow
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distribution non-uniform phenomenon appears in various flow passages in the plate side and results in a decline of
the heat transfer efficiency and at the same time leads to an increase of the pressure drops. In such a case the o—
verall performance of the U-shaped arrangement is better than that of the Z-shaped arrangement. Through comparing
the flow distribution in different combinations of various inlet and outlet diameters the flow distribution of the U-
shaped arrangement was optimized thus improving the uniformity of the flow distribution and enhancing the perform—
ance of the heat exchanger. The optimization and analytic results show that when a combination of the inlet diameter
of 20 mm and the outlet diameter of 23 mm is adopted the best comprehensive effectiveness will result therefore

enhancing the heat transfer efficiency and reducing the pressure drop by a large margin at the same time of impro—
ving the uniformity of the flow distribution in the heat exchanger. Key words: plate and shell type heat exchanger

flow distribution numerical simulation optimization

= Analysis of the Thermal Performance of a New Type
Stepped Heat Exchange Organic Rankine Cycle System YANG Xin-de HUANG Feifei DAI Wen—zhi
DONG Si-han ( College of Mechanical Engineering Liaoning University of Engineering Technology Fuxin China

Post Code: 123000) //Journal of Engineering for Thermal Energy & Power. —2016 31(5). - 16 ~21

To fully enhance the recovery and utilization rate in the process of low grade energy source utilization and lower the
heat source emission temperature proposed was a heat-sourceflow-division-based new type stepped heat exchange
and power generation organic Rankine cycle system. With the geothermal water serving as the heat source by the
system the influence of the evaporation temperature on the system performance was analyzed when the operating
conditions of the heat source was constant and under various operating conditions of the heat source the variation
law of the system performance was also analyzed when several kinds of working medium such as R123 R245fa and
R152a were mutually combined. It has been found that the stepped ORC cycle has an optimum evaporation tempera—
ture and its performance is better than that of a single-stage ORC cycle. When Tg =373 K its output power will in—
crease by 59. 12 kW. With changes of the operating conditions of the heat source the optimum working media in the
two-stage cycle will change separately. If any stage in the cycle is working in the subcritical zone the lower the criti—
cal temperature of the working medium in the first stage of the cycle and the higher the critical temperature of the
working medium in the second stage of the cycle the better the system performance. If any stage in the two-stage cy—
cle is operating under an operating condition nearing the critical point a working medium making the system capa—
ble of operating under an operating condition nearing the critical point should be chosen. To rationally choose an op—

timum working medium according to various operating conditions has an important significance for enhancing the



