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1
Fig. 1 Schematic diagram of the structure

inside an evaporator

2
Fig.2 Schematic diagram of a grid-produced model

1
Tab. 1 Physical properties of the fluid serving as the

working medium for use in numerical simulation
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Fig. 4 Distribution of the thickness of the annular

liquid film when the velocity at the inlet

v=0.125 m/s
3 v=0.075 m/s
Fig. 3 Distribution of the thickness of the annular
liquid film when the velocity at the inlet
v=0.075 m/s
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Tab. 2 Thickness of water film outside the tube
/mm
v /mes™! 30° 45° 60° 75° 90° 105° 120° 135° 150°

0.050 0.2880 0.2616 0.2448 L2278 0.2250 0.2102 0.2110 0.2220 0.2420

0.075 0.5020 0.39400 0.3891 .3390 0.3260 0.3210 0.3310 0.3320 0.3440

12 0. 100 0.5620 0.4228 0.4006 .3910 0.3760 0.3300 0.3940 0.4620 0.4228
0.125 0.6178 0.5656 0.4665 . 4555 0.4341 0.3934 0.4041 0.4101 0.4210

0.150 0.6180 0.5982 0.5796 .5279 0.5260 0.4670 0.4753 0.4952 0.5240

0.050 0.3630 0.3050 0.2740 .2620 0.2390 0.2310 0.2340 0.2390 0.2710

0.075 0.5070 0.3970 0.3560 .3220 0.2810 0.2700 0.2750 0.2770 0.2930

16 0. 100 0.5940 0.4960 0.4320 .3930 0.3510 0. 34300 0.3550 0.3610 0.3730
0.125 0.67630 0.5720 0.5380 . 4860 0.4440 0.3920 0.4080 0.4090 0.4270

0. 150 0.7760 0. 6850 0.5910 . 5400 0.5300 0.4860 0.4670 0.4670 0.4670

0.050 0.2717 0.2610 0.2620 L2410 0.2300 0.2100 0.2110 0.2390 0.2710

0.075 0.4852 0.3600 0.3310 .2790 0.2610 0.2590 0. 2440 0.2450 0.2920

19 0.100 0.4652 0.4230 0.3960 .3810 0.3510 0.3300 0.3310 0.3320 0.3320
0.125 0.6019 0.5412 0.4654 L4130 0.3940 0.3820 0.3890 0.3950 0.4122

0.150 0.6119 0.5580 0.5460 . 4640 0.4630 0.4040 0.4127 0.4201 0. 4256

0.050 0.3260 0.3200 0.3220 .3230 0.3230 0.3210 0.3240 0.3240 0.3240

0.075 0.3530 0.3210 0.2880 L2710 0.2630 0.2500 0.2530 0.2640 0.2730

25 0. 100 0. 4060 0.3840 0.3570 .3330 0.3110 0.2920 0.3000 0.3070 0.3130
0.125 0.5060 0.4410 0.4110 .3940 0.3840 0.3540 0.3570 0.3630 0.3730

0.150 0. 5460 0.5320 0.4910 . 4460 0.4040 0.3940 0.3990 0. 4060 0.4130

0.050 0.2970 0.2780 0.2470 .2320 0.2300 0.2110 0.2350 0.2410 0.2540

0.075 0.3890 0.3350 0.2890 . 2800 0.2710 0.2610 0.2760 0.2780 0.2800

32 0.100 0.4290 0.3990 0.3690 .3430 0.3110 0.2910 0.2990 0.3060 0.3140
0.125 0.5090 0.4420 0. 4000 . 3940 0.3610 0.3540 0.3570 0.3630 0.3740

0.150 0.5290 0.46900 0.4120 .3950 0.3710 0.3540 0.3570 0.3770 0.3890

6 ~10
o 105° o 0° ~90°

;90° ~120°
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6 D =12 mm

Fig. 6 Distribution of the thickness of the annular

liquid film when the diameter of the tube D =12 mm

7 D =16 mm
Fig. 7 Distribution of the thickness of the annular

liquid film when the diameter of the tube D =16 mm

2.2

3845 mm 2

11 o

8 D =19 mm

Fig. 8 Distribution of the thickness of the annular

liquid film when the diameter of the tube D =19 mm

9 D =25 mm
Fig. 9 Distribution of the thickness of the annular

liquid film when the diameter of the tube D =25 mm
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Fig. 10 Distribution of the thick f th 1
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performance of a stepped heat exchange ORC system. Key words: heat source flow division stepped heat ex—

change organic Rankine cycle critical temperature nearing critical point

= Numerical Simulation Study of the Law Governing the Dis—
tribution of the Falling-film Thickness Outside a Horizontal Tube CAI Zhen ZHOU Yi-hui BI Ming-
shu REN Jing—ie ( College of Chemical Machinery Dalian University of Science and Technology Dalian China

Post Code: 116024) //Journal of Engineering for Thermal Energy & Power. —2016 31(5) . —-22 ~28

The law governing the distribution of the liquid film thickness exercises an important influence on the falling film e—
vaporation process outside a horizontal tube. A CFD model for the falling film flow outside a horizontal tube was es—
tablished and through simulating the liquid film thickness at various inlet speeds and different sizes of the diameter
of the tube the factors influencing the liquid film thickness outside the tube in the cold state and the law governing
its distribution along the circumferential angle were studied. The simulation results show that for a constant diameter
of the tube the liquid film thickness will increase with an increase of the inlet speed. When the inlet speed is con—
stant the liquid film thickness outside the tube will be relatively big in the zone at the top of the tube and arrive at
its minimum around a place at a circumferential angle of 105 degrees. Moreover the liquid film thickness will gradu—
ally decrease with an increase of the tube diameter. When the inlet speed decreases to a certain extent the “dry-up”
phenomenon will appear on the tube wall. Key words: falling film flow outside a horizontal tube liquid film thick—

ness inlet speed tube diameter circumferential angle

- = Analysis of the Performance of a Novel Jet-absorption Type
Heat Convertor WANG Zi-biao YANG Bo ( College of Municipal and Environmental Engineering Sheny—
ang Architectural University Shenyang China Post Code: 110168) //Journal of Engineering for Thermal Energy &

Power. —2016 31(5). -29 ~33

In the light of the low temperature rise in the traditional heat convertor systems proposed was a new type jet-absorp—
tion heat convertor system with two generators. Compared with the traditional heat convertors a low pressure genera—
tor and jet ejector was introduced into the system in question: the jet ejector was driven by the high—pressure refrig—
erant vapor from the evaporator and the low pressure in the low pressure generator was maintained by the jet ejector

thus leading to a drop of the pressure of the lithium bromide solution in the whole system and a rise of the concen—

tration difference in the system. An analysis of the thermal model for the system under discussion shows that the



