Proc. 2017 Annual Meeting of the Electrostatics of America 1

Performance of Electrohydrodynamic
Gas Pump in a Square Channel

Farhana A. Khan, Stefan Andrei, A. K. M. Monayem H. Mazumder, Ramesh K. Guduru
Lamar University, U.S.A.
e-mail: amazumderl@Ilamar.edu

Abstract—The generation of a fluid flow within a square channel by electrohydrodynamic
(EHD) gas pump are examined using numerical methods to seek the relation between the
pump performance and number of emitting electrodes. EHD-induced flow in a square channel
is investigated by developing a numerical model based on the collected experimental results.
The 3D governing equations for the electric and flow fields are solved using the finite differ-
ence and finite volume method respectively. The results are compared with the collected ex-
perimental data to validate the computational code. This study has been performed for the
EHD gas pump with three emitting electrode configurations: 4, 12, and 28 emitting electrodes
respectively for a wide range of operating voltages starting from the corona threshold voltage
up to 24 kV. In this study, EHD gas pump with 4 emitting electrodes produce air flows with a
maximum velocity of 7.5! m/s. The maximum performance of 17 L/s/W is achieved by using 4
emitting electrodes is better than most of the conventional cooling fans used in personal com-
puters.



