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Abstract: To secure the water supply in winter in high altitude region in Shennongjia forest
region, based on the local economic conditions and available materials, a “water supply assurance device
for winter in alpine mountain region” was designed, which used pine needles as auxiliary materials to
reduce heat dissipation and to heat pipes. The device was constructed from the interior to the exterior as
follows: water pipe, heating layer, insulation layer, warm keeping layer, and protective layer. A single
factor variable experiment was designed, and a comprehensive evaluation method was used to select the
material for each layer. The design selected self-adaptive thermoelectric heating belt for the heating layer,
perlite insulation mortar for the isolation layer, and used pine needles for warm keeping. The design
ensured the water supply in winter.
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Cross section of water supply assurance device
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Fig.2  Self-adaptive thermoelectric heating system
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Fig.3  Effect of different thickness of pine needle warm
keeping layer and 6 mm thickness insulation layer on
thermal insulation performance
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Fig.4 Schematic diagram of water supply assurance device
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