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The Numerical Simulation of Ionic Wind Based on Orthogonal Test Method
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Abstract : Indoor air quality has become a research focusing in the field of building environment due to people’s demand
on living standard and environment. In this paper,a new air transfer system was obtained by combining the ionic wind
with under floor air distribution system, which has the advantage of low power consumption, low noisy and simple
construction. The inner flow field of ionic wind system was simulated by the commercial CFD software CFX. According to
the simulation result,a thougth of the physical design of the ionic wind transfer equipment was provided.

Key words :ionic wind,underfloor air distribution, numerical simulation, CFD, orthogonal experiment

AT TR AR 2 1 i Jre vy i )y o) g 4R v 2 PN 2 AR T L BRI A SR RBFE , 25 IR 1 T DT M b 250 T ek
P, MR 6 XZS T8 R G T i B AR 6 R R 461 S 4 o DA TG 26 HH B AT — P 1) 25 5, R 1)
Euishid B 5 TAEX WA SRR, #E T HU S 4 , 1 R T TAE IR EEMPE . [ AJE TAEIX G, 2
AR AR, A EFRHE R HE R, B0 A M T R B HAR T, 5 IR RIR A, & T I KL
APPSR ZS PEE R S8 AT LAl 28 s e A B S A A B A TR X, WS 1) R A
FOR, 42 1 28 N PR 0 o e

WFFE I, £ L AR R HL ) I 27 2 v 1 S U B, 3Kl B 1 S IR T D LR A 0 0 2 R B
IR A AAGE B, RIS A S ORI R s S SR Sh 2R SR B RS R
23 S AR e B AR TR AR S R R AR S G AN RE A RO BRI SR IR 3 s R,
I it i LA it 2 A A A BRI R AN T A T T 4R o ke RS i, il e 2 R AT i . B T
A5 iR 3% E AR AR S G 119 77 22— A P Ak 1 A 25 -6 XURE 3], T 1 s

Hi bR B 28 XU 91 i 22 A 8T A ) 5 8 RUCER T A 8, B — > B T 1 AR A <7 AT 1 8 3 XL
HEE . R XUEES T AR 5 N B IS S IGO0, R H RIS R Ak IXURER BB A Y, ol % XU AT DR
BE AR B2 ST 38T, R ARG R T RE B AT S Bt T R A A E . (R I AR e v K A ik XL

U7 B8 :2012-09-07.
H£TH : The Natural Sciences & Engineering Research Council of Canada via a Strategic Project Entitled “Immune Buildings; Development of

eWAR Systems. ”
WRBER A PRT, 1, 202, WF58 0 1) KBHEE il ¥2 . E-mail ; chenning@ cumt. edu. cn




B U R A2 TR ) 5513 50 1 191(2013 4F)

TR A DX 2 R G829, 3o R W RURROA i AR 40 22 5
{8, P35 075 K AT LA — A~k R

A 1 1% KUBAE ) 8 A 0 2 5 136 KUERL T, BF 9T il
AR T XU i 5 5 R IR A O &, Xz ey et
HATEEARHL A SO AN A U 2 1 K™ A 4 AT
TRUEAAY, 7B TR XPEREDL 27 B P &R

1 JET CFX 131 R E B
1.1 tE#ER

o o o o HA

O O O O

1.1.1 dpmaER U U U U B
LR G FEALE R phy i A B3 0 LB AL T

AP L, WP 2 7. [ B B I XL e ML BIBREN

%%\gf/ﬁ ‘ﬁdﬁlﬂ%%ﬁ Fﬁi%?m%i%%ﬁﬁ%%%*& Fig.1 Array of underfloor air distribution

FHCHL AR, oA B B T DAL R GE , IR B EFIE JEW e 4 R OCR. DRL I P 2 IR A 25 8 1 485 4 ]
AR — A BREAA, ot Ingr2, e g He , (B f 2, v ] (9 28 0358 43 RIS BTG I 1 X k.

R EFERH ANSYS A WORKBENCH 3 #fr#Eidk | 3% F] Analysis Systems A7 [ Fluid Flow ( CFX) #47
SIFTRAR. AR 3 s A AT R AL P X (1) — B AR 160 mm 25 B2 100 mm (14 [BAT: 44 v ] 25
BR TR EAR R T mm EFIRAYIX . (2) —ANEHARN 160 mm, &N 100 mm Y B4 (4.

100
700
= Sl :
R R EE»Tﬂi UL IE I AEM
" G
L
-0
B2 R&GERE

B3 4pmEiEn
Fig.3 Physical model

Fig.2 System diagram
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Table 2 Factors and levels of orthogonal test
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Table 3 Table of orthogonal test

L/ kV AR B A FETE MY R/ (mes™h) H IR RHEE/ (mes™)

1 15 1 1 0.21 0.61

2 15 2 2 0.34 0.83

3 15 3 3 0.41 0.92

4 35 1 2 0.63 1.61

5 35 2 3 0.81 0.96

6 35 3 1 0.86 1.12

7 55 1 3 1.04 2.31

8 55 2 1 1.22 2.34

9 55 3 2 1.38 1.62
Ky 0.320 0. 627 0.763
Ky 0.767 0.790 0. 783
Ky 1.213 0.883 0.753
R, 0.893 0.256 0. 030
K; 0.787 1.510 1.357
- Ky 1.230 1.377 1.353
g, 2.090 1.220 1.397
R 1.303 0.290 0.044
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