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Numerical study on parameter selection for steam extraction of
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Abstract ~ With the application of supercavitation effect, a novel device named rotational
supercavitating evaporator ( RSCE) has been designed for seawater desalination. In order to study
the effect of steam extraction on hydrodynamic characteristics of RSCE and then determine the steam
extraction rate, numerical simulations are carried out on the supercavitating flows in RSCE at a
constant rotational speed and at different steam extraction rates. The results show that steam
extraction rate linearly increases with the decrease of extraction pressure and that the area and
volume of the supercavity could be significantly affected by steam extration, as compared with the

case without steam extration. However, both of them vary slightly with the increase of steam

extraction rate in the process of steam extraction.
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Fig.1 Schematic diagram of RSCE
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Fig.2 Calculation method for blade shape of RSCE
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Table 1 Parameters of blade shape of RSCE

4% r/mm a2k R h/mm 2K F L/ mm
30 9.42 93. 965
40 8. 64 120. 060
50 7. 80 148. 677
60 7.01 178.927
70 6. 31 210. 021
80 5.70 241. 204
90 5.19 273.039

100 4.76 305. 302
110 4. 38 336.775
120 4. 06 368. 884
130 3.78 400. 817
140 3.53 432. 140
150 3.32 464. 833
160 3.13 497. 048
170 2.96 529. 230
180 2. 80 559.954
190 2. 66 591.517
200 2.54 624.762
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Fig.3 Schematic diagram of mesh

3 HEERRERSH

)P AR B R R O T
4 500 r/min I} 25 A0 4% )5 75 I MURA fie KRG 9
250, 38 2k 43 A SR AR 0 B0 A i R AL Y
(VA= o A 7 N 1 R A Sl N D R 2
RSCE %5 ¥ i 3 #4178 B0, 3l 2o 73 By i 25
TR T AR AR R, 15 2 Hh v i 6 S v RS 2
M), LA S X i 2 52 56 o VR S 500 B T 4
3.1 RMEKRIRMTELERERMKRACLE
T EX

K4 251 2 =0 m P 1 K 28 AR A3 8050 A
NP R R] L L A S R RR B B I . O X S
78 AT K K ZE AR TR 2000 0.5 SR T 2
Sy A I B A DU LA B an 1R S T ok
A N R N ORI AW S N o W)
0.20862 m* f12.277 x 10> m’ , NEH O] B H, 24

AR NI 2 R A I A (el S, A AT S
(b) 7. T 5] 55 38 2 5 A T el 21 23 3 op, 25
B PR AL B AR S B 25 Y R A AL B R R R
M i1 HF) K 78 SR S TR AR Fhix — 3155 25 SR
FAR N 6 mm B IR ALBCE AR 5 R Bk DA B
28 (y Bl ) B2 30° A A AE ', 4P 1(b) FR.

E4 z=0m FTEAZSERSHSH
Fig.4 Distribution of vapor volume fraction in the

plane at z =0 m



55 2 9] ISR 0T, A R 2 M R K A 9 B s B A A 4 251

() B EE

(b) [FI5 X K

ESs BxAgmTaE
Fig.5 Supercavity profile
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Fig. 6 Calculated results for supercavity lengths at different
radii and comparison of these results with those using

empirical formula
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