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Research on Application of Carbon Nanotube Fabric Heater to
Photovoltaic Fields
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Abstract

Carbon nanotube (CNT) fabric heaters featured by flexibility in shape and homogeneity in
temperature distribution are applied to photovoltaic fields, 1) constant temperature control
aimed for direct measurements of internal conversion efficiency for photovoltaic cells, and 2)
snow-melting for photovoltaic modules. In summary, the constant temperature control was
achieved using negative feedback control by CNT heater itself (without additional temperature
sensors) as a temperature sensor at the power density exceeding 1kW/m? and snow-melting
using CNT heaters was achieved with the energy density of 15kWh/m?
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Fig. 2 Current-voltage characteristics of a CNT
heater (maximum current: 0.5 A).
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Fig. 3 Temperature distribution of CNT heater observed by IR camera under constant voltage
operation together with its photograph.
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Fig. 4 Constant voltage operation of CNT heater.
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Fig. 5 Constant current operation of CNT heater.
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Fig. 6 Circuit for constant temperature operation using CNT heater functioning
as a temperature sensor simultaneously.
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Fig. 7 Constant temperature operation using CNT heater as a temperature sensor simultaneously.
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