
�������� ��	
���
��

Evaluation of the performance of an electrostatic enhanced air filter (EEAF)
by a numerical method

Zhuangbo Feng, Wuxuan Pan, Hao Zhang, Xionglei Cheng, Zhengwei
Long, Jinhan Mo

PII: S0032-5910(17)31014-8
DOI: doi:10.1016/j.powtec.2017.12.054
Reference: PTEC 13043

To appear in: Powder Technology

Received date: 17 July 2017
Revised date: 4 October 2017
Accepted date: 15 December 2017

Please cite this article as: Zhuangbo Feng, Wuxuan Pan, Hao Zhang, Xionglei
Cheng, Zhengwei Long, Jinhan Mo, Evaluation of the performance of an electro-
static enhanced air filter (EEAF) by a numerical method, Powder Technology (2017),
doi:10.1016/j.powtec.2017.12.054

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.

https://doi.org/10.1016/j.powtec.2017.12.054
https://doi.org/10.1016/j.powtec.2017.12.054


AC
C

EP
TE

D
 M

AN
U

SC
R

IP
T

ACCEPTED MANUSCRIPT
 

 

Evaluation of the performance of an electrostatic enhanced 

air filter (EEAF) by a numerical method 

Zhuangbo Feng
1, 2

, Wuxuan Pan
1
, Hao Zhang

1
, Xionglei Cheng

1
, Zhengwei Long

1, *
, Jinhan Mo

3, 4
 

 

1Tianjin Key Lab. of Indoor Air Environmental Quality Control, School of Environmental Science and Engineering, 

Tianjin University, Tianjin 300072, China 

2School of Rail Transportation, Soochow University, Suzhou 215131, China 

3Department of Building Science, Tsinghua University, Beijing 100084, China 

4Beijing Key Lab of Indoor Air Quality Evaluation and Control, Beijing 100084, China 

ABSTRACT 

The electrostatic effect can significantly increase filtration efficiency of a fibrous filter. Numerical 

tools for the performance evaluation or design of electrostatic enhanced filtration system are 

lacking. This study developed a numerical model to simulate the performance of an electrostatic 

enhanced filtration system. The model considered all the physical phenomena in a filtration 

system: the corona discharge, air flow, particle charging, particle motion and filtration. Measured 

data from previous studies were used for model validation. The validated numerical method was 

then used to investigate the influence of filter structure parameters on the performance of 

electrostatic enhanced pleated filter. The filtration efficiency and energy consumption were 

evaluated. The effects of pleat distance, pleat height, applied voltage, and discharge wire position 

were examined. The results show that EEAF with shorter pleat distance and greater pleat height 

has higher efficiency. An increase in applied voltage raises both the efficiency and the electrical 

energy consumption. Filter performance is also sensitive to discharge wire placement. Overall, the 



Download English Version:

https://daneshyari.com/en/article/6675455

Download Persian Version:

https://daneshyari.com/article/6675455

Daneshyari.com

https://daneshyari.com/en/article/6675455
https://daneshyari.com/article/6675455
https://daneshyari.com

