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ABSTRACT

This is an experimental work concerning about an application of a heat pipe to an
evacuated-glass-tube solar collector system. A methanol heat pipe with length of 0.7
m and diameter of 8 mm was manufactured and tested to compare its performance
with that of freon thermosyphon which was originally used in a solar collector system
fabricated at Thermomax Co..

Then this methanol heat pipe was utilized to be one component, ie. heat transfer
element, of the present experimental model of a solar collector. This model was perfor-
med the operation test as its absorber plate was irradiated by infrared lamps.

The following results were obtained.

(1) The methanol heat pipe was showed a stable operation when the variation of

axial heat transport was 0~40 watts and that of inclination angle was 30~90°.

(2) The heat transport capability of the heat pipe was proved to be higher than

that of the thermosyphon, because the heat transport limtation of the latter
was occured at about 30 watt.
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(3) The heat pipe in a solar collector was also showed good performance as it transmi-

tted absorbed energy.
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Table 1 Comparision of specifications for two systems of solar collector(One manu-
factured for present study and the other developed at thermomax Co.)

Specs System 1 System 2
(Present study) (Thermomax Co.)

* Element of heat transfer:

Mode of operation Heat pipe Thermosyphon

Working fluid Methanol Freon

Material of tube Copper Carbon steel

Dimension of tube(mm)

(LXDoXt) 700X8X1 985X 8X 1

Wick Wrapped screen of stainless Non

steel(80mesh, 2layers)
* Absorber plate : |
Material Cu Cu

Dimension(mm)

(LXWXt) 500X 60X 0.1 850X60X0.1
* Evacuated glass tube:

Dimension(mm)

(LXDoXt) 600X 60X 1.5 900X 70X 1.6

Ag7)e) RdS V|Fo 8 AASTRLH, olF
dAte]l 8 A|YL Table 13 2t}
" Table 1914 B vls} o] = HE 249
sty A B BN AR Aol
Thermomax Co.olA 7H&g Zo) wjslef <F
 30cm #ow 19| AATL FAFSHh v
=y 2tz Gio]Lel FAPOlELEN
tt2t
| B AToN drolzg HEF olfE @
A—A Section  go)zs} gatolEo Wlste] AUiHO2 Ent-
@ rainment A &2 A3}, TR 3t Pool%

o] ZHaFd A BE Aol Frhed
2% F3 Qk® % FERAE 872
E . Evaporator A @ Adiabatic C - Condenser o] EAAEL mEsle] L tAld v
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(3 Absorber plate

2.2 ElE7|e| =
Fig. 1 Structure of an evacuated tube type solar
collector with a heat pipe. ARL AFHA g FE719 7h 249
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Fig. 2 Schematic of experimental apparatus for general performance test of the heat pipe.
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Variation Characteristics of Hourly Atmospheric
Temperature Throughout a Winter

Lee, Seung Eon™ * Shon, Jang Yeul**
" Kovea Institute Construction Technology

** Dept. of Architectural Engeering, Hanyang Univ.
ABSTRACT

Identifying characteristics of heating and cooling systems requires estimation of thermal load of
specific time interval, especially in cases that its system is operated intermittently, by using thermal
storage, of in a partial load condition. Estimating the thermal load, however, needs to forecast hourly
weather data variation. Hence, this paper attempts to examine characteristics of hourly ourdoor tempe-
rature variation as a preliminary research for the mathematical modeling of the hourly weather
variation.

Speculating characteristics of daily minimum and maximum temperature occurances, hourly outdoor
temperature variation, and daily temperature differences in the increasing range(07h~15h) and dec-
reasing range(15h~07h), we were able to analyze changing patterns of daily temperature differences
m each range in terms of daily solar amount, cloud ratio, and other weather data.

Results from the multiple regression analysis enables us to conclude that daily differences in
the increasing range are strongly affected last night temperature itself while the other range’s differen-
ces are Influnced by many weather data, which are solar amount, the variation of cloud, and the
maximum temperature of the previous day.

A Study on Application of a Heat Pipe to an Evacuated
Glass Tube Solar Collector

Chul-Joo Kim

Sungkyunkwan University

ABSTRACT

This 1s an experimental work concerning about an application of a heat pipe to an evacuated-glass-
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tube solar collector system. A methanol heat pipe with length of 0.7 m and diameter of 8 mm was
manufactured and tested to compare its performance with that of freon thermosyphon which was
originally used in a solar collector system fabricated at Thermomax Co.. |
Then this methanol heat pipe was utilized to be one component, i.e. heat transfer element, of
the present experimental model of a solar collector. This model was performed the operation test
as its absorber plate was irradiated by infrared lamps.
The following results were obtained.
(1) The methanol heat pipe was showed a stable operation when the variation of axial heat transport
was 0~40 watts and that of inclination angle was 30~90°.
(2) The heat transport capability of the heat pipe was proved to be higher than that of the thermos-
yphon, because the heat transport limitation of the latter was occured at about 30 watt.
(3) The heat pipe in a solar collector was also showed good performance as it transmitted absorbed
energy.

PREPARATION AND PROPERTIES OF ELECTROCHROMIC
WINDOW COATING BY THE SOL-GEL METHOD

Kil-dong Lee
kyung-gi Unwversily Dept. of physics

ABSTRACT

Multilayer coatings of WO3 were deposited by the sol-gel technique on microscope slide glass
and ITO coated glass.

These films were characterized optically, chemically, and structurally by XRD, spectrophotometry,
DTA/ TGA, SEM./EDAX and RBS.

Uniform WO3 sol-gel films were dip coated on slide glass at dipping speed of 5mm,’s. This
sample indicated a low near IR transmittance in optical properties as a result of coloration using
a dilute HCI electrolyte as the HTion sources. Differential thermal analysis results have allowed
the accurate determination of the formation temperature of the WO3 crystalline phase from the
- gel data in the range of 380C—500C, consistent with crystallization temperature of sol-gel film.
RBS spectrometry was performed on the uncolored WO3 sol-gel film, yielding a chemical composition
of WO3.
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