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The Numerical Simulation of a Method of Power Generation Using
Vertex Engine Based on Orthogonal Test Method

Zhao Shuhong,Chen Ning,Peng Wei
(College of Mechatronic,China University of Mining and Technology , Xuzhou 221008 , China)

Abstract : In view of the limitations of chimney construction in solar chimney power generation, the physical chimney can
be replaced by the towering cyclone column produced in vortex engine. In this paper, vortex engine model combined with
the mathematical equation system can be well simulated to generate a tornado by the commercial CFD software CFX.
Through the orthogonal test method to analyze the effect of various factors on the efficiency of the vortex generator, a
conclusion is made that the primary and secondary order of all the factors are the installation angle of blades, the ratio of
diameter between vortex engine export and the chamber where vortex happened and the height of vortex chamber.
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Fig.1 System diagram of vortex engine applied to generate power with solar
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Fig.4 Velocity change along the diameter on
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Fig.5 Velocity change along the diameter on
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Table 2 Results of orthogonal test method
S A B o UNEECE S 357
KA Ha/em RI/R2 0/(°) (m/s)
S 1 30 25/140 20 0.496 547
SCI 2 30 20/140 10 0.497 528
S 3 30 30/140 30 0.439 931
S 4 25 25/140 10 0.469 186
SHY 5 25 20/140 30 0.422 024
S 6 25 30/140 20 0.476 023
ST 15 25/140 30 0.422 971
S8 15 20/140 20 0.417 395
S 9 15 30/140 10 0.624 525
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Table 3 Results of poor data analysis

Sy A B C A F 23 ST 2 i o S/
R Ha/cm RI/R2 0/(°) (m/s)
P K1 0.478 0.463 0.463
HI{E K2 0. 456 0. 446 0. 530 4.266 094
I K3 0. 488 0.513 0.428
MR 0.032 0.067 0.102
437\
4 gnlb

(1) A 3055 G iz 2Ry Oy B AR Z N EE S AR A AT DIAR G b A4 A: 1R 45 0, Ry J5 225 i 9 i e 5 | 5
R LR T R T R .

(2) i i 28 A1 28 AP SA 00 1) DR/ DN ) 2 B R A T A L 8088, s I E B8 S 36 5 12, 3 % PR3 0
KAITET | B R H AR 52, FE HA SRS RIS T, 25 BRI 3 X RAITE 5 | 45 & H A% 38 19 52 i) = TR
JT- R I 22 26 A B TP R A s T TR AR 5 TR e A DT TR AR L T R A R

[ &% 307k | (References)
(1] mZae, 2520, M ¥, 5. RENAEAR B & HUBr R [ T] . RFAREEHR ,2003,24(4) :565-569.

Yang Jiakuan,Li Jing,Xiao Bo, et al. A novel technology of solar chimney for power generation[ J]. Acta Energiae Solaris
Sinica,2003,24(4) :565-569. (in Chinese)

[2] Michaud L. M. The atmospheric vortex engine[ J]. Toronto International Conference-Science and Technology for Humanity,
2009:971-975 .

[3] sk, skt g, 28, R FHAEAH 46 AP ERERZ A DX R AT E 52 [ ] K BHBE=A 41,2008 (8) :993-998.
Zhang Jingmin, Zhang Hua, Lu Feng, et al. Experimental study on the factors influencing collector performance in solar
chimeny[ J]. Acta Energiae Solaris Sinica,2008(8) :993-998. (in Chinese)

(4] TRUGEE,WRT i, 45, W T RO A i oy e 5 | £ BORBEAR [T ] 97 L ALB, 2009,34 (24) :27-30.
Xu Haichao,Chen Ning, Yang Li, et al. Summarization on the vortex engine technique applied in coal mine gas generate
electricity[ J]. Mining and Processing Equipment,2009,34(24) :27-30. (in Chinese)

[5] Hugo, Hidalgo D V, Chen Ning. Application of vortex process to cleaner energy generation[ J]. Applied Mechanics and
Materials,2011,71-78 :2 196-2 203.

(6]  EDUFF. &K= 8] 2 55t i 7 1 K I B EASUDTFE [ D] Kb 1 K2 R TR B , 2003 : 13-38.
Wang Hanqing. Research on large eddy simulation of turbulent flow field in great space with multiple air jets[ D ]. Changsha:
Hunan University , School of Civil Engineering. 2003 :13-38. (in Chinese)

(7] ZiER,Z0RIE, 15, 4. Kl FLUENT6. 3 Jitd7 70 #r [ M. Jt st Ak2z Toll i bt ,2009.
Li Jinliang,Li Chengxi,Hu Renxi,et al. Proficient in FLUENT6. 3 Flow Field Analysis[ M ]. Beijing: Chemical Industry Press,
2009. (in Chinese)

[8] kS NEIEENIEMHLEL[T]. B4R, 1996 ,21(4) :403-406.
Zhang Jingsong. Mechanism for generation of artificial tornado[ J |. Journal of China Coal Society,1996,21(4) :403-406. (in
Chinese)

(91 WA, BOKE AR E, 3. AR R S A v A BRI A L) ] AR 41 ,2003,61(6) :751-759.
Gu Zhaolin, Zhao Yongzhi, Yu Yongzhang, et al. Numerical study of the fomation evolution and structure of dust devil[ J]. Acta
Meteorologica Sinica,2003,61(6) :751-759. (in Chinese)

[10] ks, RAK , AR K FE , 45 Zad by s Sl FRAUEAITFEL ) ] KA 241, 2002 (12) - 1-6.
Zhao Yongzhi, Gu Zhaolin, Yu Yongzhang, et al. Numerical simulation of the vortex in a tub [ J]. Journal of Hydraulic
Engineering,2002(12) ;:1-6. (in Chinese)

[11] Amit R Mishra,Darryl L. James. Physical simulation of a single-celled tornado-lik vortex, Part A Flow field characterization
[J]. Journal of Wind Engineering and Industrial Aerodynamics,2008,96:1 247-1 257.

[12] CIEAZSEHE) g5 4. IEAC SR M. dbat.: [ B Toll i ik, 1976.
The Orthogonal Experiment Editorial Group. The Orthogonal Experiment[ M ]. Beijing: National Defense Industry Press,1976.
(in Chinese)

[ A4 X 4]



