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ABSTRACT

KEYW ORD

Purpose: This preliminary study investigated a potential of the water wall systems that provide heat storage and X}@l R AlAH

natural lighting control simultaneously. Method: In order for transparency of the water wall to be controlled, the study
first proposed two measures: to adjust transparency of the water wall; to control transparency of water wall surface. The
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performance of two measures then was verified and compared by experiments. In addition, a trade-off between heat
collect and heat storage resulting from using additive for adjusting transparency was investigated. Result: The  Passive solar system

experiment showed that the two measures are similar in performance. The investigation of trade-off relation showed the
additive should have the same heat storage as the water to prevent decrease in thermal performance of the water wall.

Water wall
Sensible heat storage
Measure of heat collection

As an economical measure to control transparency of the water wall, this study suggested a measure of secondary heat A CCEPTANCE INFO
transfer systems using shading device that first absorbs solar radiation and then transfers heat to the water wall. The  Received May 10, 2016

experiment show that performance of the proposed measure is similar to controlling transparency of water wall surface.

Final revision received Jul 28, 2016

In conclusion, it is expected that the performance of the water wall can be economically maximized by using the ~ Accepted Aug2,2016

proposed mean in terms of heating, cooling and lighting energy saving.
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Fig. 1. Water-filled trombe wall concept (An idea of
Solar Decathlon team from University of Arizona in 2009)
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Fig. 2. Configuration of transwall (left) and outside view through
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Table 1. Visible transmittance of considered five materials for
measurement

Material Visible transmittance

Water 0.81

22.5% salt water 0.80

47.5% salt water 0.68

Coke 0.42

Spray coating 0.09
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Table 2. Specifications of sensors and equipments for experiment
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Fig. 7. Temperature variations of the TESs for a day depending
on the measures of heat collection and the material properties.
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depending on the measures of heat collection and the material

properties.
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