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Improvement in performance of a multiple-effect unit for
a solar distiller by ionic wind with evaporation
and condensation on each surface of annular space
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Abstract

A basic study to improve the performance of solar distiller has been studied experimentally. This study uses forced

convection by ionic wind to actively transfer heat and mass inside the annular space of formed a double pipe, composed

by the inner surface of outer pipe and outer surface of inner pipe, and to enhance simultaneously evaporation and

condensation. The ionic wind generated in the annular generates with the circumferential flow and the collision flow.

Furthermore, the ionic wind, consisting of circumferential and impinging flows, has a velocity of approximately 2.0

m/s maximum and a power consumption of approximately 1.0 W. It was experimentally shown that this flow velocity

is proportional to the 1/2 th power of the ionic current. It was confirmed that the composite flow consisting of two flow

with four pair of wire electrodes can enhance a condensation volume of approximately 2.0 kg/(m?-h) and 1.9 times the

facilitation ratio.
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Fig.1 Flow velocity measurement of experimental apparatus.
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Table 1 Number of wire electrode pairs and angle of installation

position.
K1 HEN O L BREALE O A,
Number of Angle indicating the position
Mark | wire electrode | of flow velocity measurement
pairs N [-] 0 [rad]
A) One pair 0
(B) Two pairs 0 and n/2
©) Four pairs 0, n/4, /2 and 3m/4
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Fig.2 Simultaneous enhancement of evaporation and
condensation of experimental apparatus.
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Table 2 Difference in set temperatures of evaporating and

condensing surfaces.
F 2 7RSI K OB I OO BE IR 22,

Difference in . .
Evaporating surface | Condensing surface
temperature . .
. temperature T [ C] | temperature 7c [C]
AT[TC]
30 50 20
50 60 10
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Fig.3 Relationship between velocity measurement angle and
ionic wind velocity in an annular space at each number of wire
electrode locations (in case of one pair wire electrode, the
distance between the wire electrodes was dw = 15 mm, and the
ion current was I = 125 pA).
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Fig.4 The relationship between the wind velocity of a positive
ionic wind developed in an annular space and the 1/2 square of
the ion current at the distance between each line electrode (in
case of one pair wire electrode) .
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Fig.5 Relationship between of ion current and applied voltage
in the distance between each wire electrode when measuring
the flow velocity of ionic wind (in case of one pair wire
electrode) .
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Fig.6 Relationship between ion current, condensation
enhancement ratio, and condensation amount at A T'= 30 °C
and 50 °C (the distance between the wire electrodes was dw =
15 mm, in case of one pair wire electrode).
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Fig.7 The relationship between the distance between the wire
electrodes and the condensation enhancement ratio (Under each
condition, ion current / = 125uA, temperature difference AT =
30°C, in case of one pair wire electrode).
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Fig.8 The relationship between the number of wire electrodes
installed and the condensation enhancement ratio (Ion current /
= 125pA, temperature difference AT = 30°C, the distance
between the wire electrodes was dw = 15 mm) .
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