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Fig. 1

Solar thermal-photovoltaic air gap membrane

distillation system
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Fig. 2 Schematic diagram of heat chamber of

membrane module
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Fig. 3 The location of temperature measurements
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Fig.5 The relationship between the membrane flux and the

inlet temperature of heat cavities
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EXPERIMENTAL STUDY ON THE SOLAR THERMAL-PHOTOVOLTAIC
AIR GAP MEMBRANE DISTILLATION SYSTEM

Deng Hongling', Yang Xiaohong'?, Tian Rui'’, Li Hongjian', Li Da'
(1. College of Energy and Power Engineering , Inner Mongolia University of Technology, Hohhot 010051, China;
2. Key Laboratory of Wind Energy and Solar Energy Utilization Technology , Ministry of Education, Inner Mongolia University of Technology ,
Hohhot 010051, China; 3. Inner Mongolia Renewable Energy Key Laboratories , Inner Mongolia University of Technology,
Hohhot 010051, China)

Abstract: This paper designs a solar thermal-photovoltaic air gap membrane distillation system. Studied the effects of
thermoelectric parameters on membrane flux for two operating conditions of 9 hours and 24 hours; analyzed system
temperature and membrane flux change with solar irradiation ; theoretically calculated the stability of the system, and the
optimal matching of the area of solar collector and the membrane area. The experimental results showed that under the
condition of system runs for 9 consecutive hours during the day , the maximum permeate flux of the system was
5.84 kg/(m’-h) , the total water production was 1.80 kg, the actual daily permeate flux reached 43.47 kg/(m’+d) , the
heat consumption of 495.3 kWh/m’. Under the condition of system runs for 24 consecutive hours, the maximum permeate
flux of the system was 13.07 kg-m™+h"', the total water production was 2.99 kg, the actual daily permeate flux reached
71.95 kg/(m*+h) , the heat consumption of 1095.1 kWh/m’. The system operates stably in both operating conditions. Rely
on the solar thermal-photovoltaic drives the membrane distillation components is stable and feasible. In accordance with
the 9 hours of permeate flux, needs the solar collector of 5.67 m’with a total membrane area of 0.1248 m’ to reach the
actual permeate flux of 7.42 I/d to meet a three population home of 6 L daily drinking water needs.

Keywords: solar thermal-photovoltaic; air gap membrane distillation ; thermal parameters; permeate flux



