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Abstract : A flat-plate or vacuum tube solar collector have been mainly used for hot water supply of house
because of some being difficult to get uniform energy density, so little applied into industrial field. This study is
to apply the PTC(parabolic trough collector) solar collector into industrial field such as sludge dewatering system
for energy reduction. The real scale system which composed of PTC Solar Collector and Thermal Dewatering
(TDW) is established. PTC solar collector is designed to produce a hot water with 80C of temperature. And size
of TDW is 630x630 mm. Hot water produced from PTC solar collector is supplied into heating plate of TDW,
and sludge like waterworks or wastewater is dewatered. PTC solar collector with 10m°of area produce energy of
average 5,618 kcal. As according to results from real scale performance, solar collector takes charge 94 % of the
amount that TDW consume energy which is so large part if compare with boiler. It means that PTC solar collector
is useful to apply industrial field under the condition of sufficient solar radiation. And it is analyzed that TDW

by PTC solar collector has an economical validity.
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Fig. 2 Schematic diagram and photograph of PTC solar collector:
(a) structure of solar collector, (b) photo of solar collector
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Fig. 3 Schematic diagram and photograph of therma
dewatering: (a) working method of thermal dewatering, (b) photo
of thermal dewatering
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Table 1. Operating and design conditions of
experiment equipment

Parameter Specification
Area of solar collector 10 m’
PTC - -
Concentrate light ratio x50
SO e Temm of 30T
Collector - 1emp 07 focus
2-axial solar tracking +0.1 degree
Filter plate size 630mm x 630mm
Filter area 06 m’/chamber
Filter volume 7.8 m’/chamber
TDW Filter thickness 26 mm/chamber
system Filter cloth PP-1800-Denia
Heating plate 630mm x 630mm
Electric boiler(kg/hr) 50
Heat exchange 150A x 600L
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Fig. 5 Thermal dewatering operating test at 09:00~10:25
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Fig. 6 Thermal dewatering operating test at 10:40~12:00
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Table 3. Energy consumption by solar thermal
dewatering system

Time consumed |water content| charge ratio
No. (HHMMD heat value| of dewatered of energy(%0)
' (keal) | cake(wt%) | solar | boiler
1 09:00710:25 5417 52.3 70 30
2 10:40712:00 5178 516 100 0
3 12:20713:50 5,247 51.0 100 0
4 14:00715:30 5,351 51.8 100 0
5 15:40717:00 5,400 52.3 100 0
B B (24968 | (1625
total 26,593 real) | eal)
average| - 5,319 51.8 A 6
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