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Design & Performance of the Solar Energy Research & Test Center.
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ABSTRACT

The Solar Energy R&D Department of KIER under the auspice of the Korean govern-
ment is pushing hard on the development of the passive solar technology with

high priority for the expeditious widespread use of solar energy in Korea,since the
past few Years of experiences told us that the active solar technology is not yet
ready for massive commercialization in Korea.

KIER has completed the zonstruction of the Solar Energy Research & Test Center in
Seoul ,which houses the major facilities for its all solar test programs. The Center
was designed as a passive solar building with great emphasis on the energy conser-—
{zing ideas. The Center 1s not only the largest passive building tn Korea, but also
the exhibit center for the effective demonstration of t_he passive heating and cooling

technology to the Korean public.

The Center was designed to satisfy the requirements based on the technical and
economical criteria set by the KIER. Careful considerations, therefore, were given

in depth in the following areas to meet the requirements.

1) Passive Heating Concepts
The Center employed the combination of dircct and indirect gain system.
The shape of the Center is Balcomb House style, and it included a large built—in
sunspace in front. A partition, consists of transparent and translucent glazings,
separates the sunspace and the living space.
Since most activities in the Center occur during the day time, direct utilization
of the solar energy by the living spaces was emphasized with the limited energy

storage capacity.

* AHY, BFBAAY QT4
*x FLTEY AU T4

A | @ okdllviz] M 2d 2% 1982. 11



RIEX -2 #  EXR -HEME

2) Passive Cooling Concepts(for Summer)
Natural ventilation concept was utilized throughout the building. In the direct
gain portion of the system, the front glazing can be openable during the cooling
season. Natural convection scheme was also applied to the front sunspace for the

Summer cooling . Reflective surfaces and curtains were utilized wherever needed.

3) Auxiliary Heating and Cooling System
As an auxiliary cooling system, mechanical means ( forced convection system) were
adopted. Therefore forced air heating system was also used to match the duct

work requirements of the auxiltary cooling system.

4) Effective Insulation& Others
These included the double glazed windows, the double entry doors, the night glaz-
ing insulation, the front glazing—frame insulation as well as the building skin
insulation. All locally available construction materials were used, and natu-

ral lightings were provided as much as possible.

The expected annual energy savings (compared to the non—insulated conventional bui-
Iding ) of the Center was estimated to be about 80%, which accounts for both the ener -
gy conservation and the solar energy source. The Center is being instumented for

the actual performance tests. The experimental results of the simplified tests are

discussed 1n this paper.
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Table 1 : Calimate Data - Seoul, Korea(37.6 °NL)

MO. MO . MO. MO.
Month | Normal Mean Normal Soil Nomal Mean Horiz. qumal Mean Yer—
Air Tem.(C) TEM . (Depth 1M (Q In(sfgizfl/onzday) té‘;é‘cla{“/s%{gz;gn

1 - 2.4 4.5 1,720 2,005

2 - 0.5 3.2 2,155 2,435

3 4.1 4.2 2, 878 2,339

4 11.8 9.1 3, 250 1,841

5 17.2 14.3 3, 792 1,695

6 21 .3 18.6 3, 613 1,524

7 24.8 22 .2 2, 958 1,372

8 25.1 24.5 2, 791 1,469

9 20.7 23.0 2, 914 2,024

10 14.4 19.2 2, 383 2, 431

11 6.3 13.8 1, 772 2, 453

12 - 0.2 8.1 1, 576 2, 589

Ave 11.9 13.7 2, 650 2, 065

SSF =AX,for X (R
B-C.e PX, for X > R
o}7]4] X =SLR’
g SSF+ 19 3% 4+
oo} A4k4 @ Climate datacl 93 A3

2 Algte] o249 AAHL Ase] ] .D.
Balcomb ¢} A AjgF ¥ 7t SLR Method(1l] &
o] &3} AlAbs}y 2, Attached SunPpace
.°ﬂ 23 A2 D. McFaland & R.W. Jones

(2 )7h Ak e $44¢ olasgch

LCR = BLC /AC  receerrecemsnnncoance (1) = 2272 38 4% 7},
— O sl SO T1aad «eeeorsameesnenes - Q aux
e SLR= Q sol/Qload - (2) defa A7t SSF =1 - 7B X DONS)
SLR = S (DD* LCR) +-eeeeeveseases-(3)
SSF = (Q load -Qaux }Q load-+ - {4) =0.278

4714 4 (2) HA
SLR’ :S—(LCRS * DD * H ), /(DD * LC
R)
LCRS = load/collector ratio for

sunspace
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Table 2:SOLAR Saving Fraction& Auxiliary Energy Repuirment

S DDS Monthly QRaux
Month Kcal /Mo. m at Tbs=20.2 C SSF @4 (Mcal )
1 57,347 703 20.8 24,463
2 47,052 582 20.6 20,299
3 47,136 501 24,3 16,660
4 32,591 255 34.0 7,399
5 29,954 95 74.8 1,052
6 25,605 ~ 100 0
7 23,823 - 100 0
8 26,419 - 100 0
9 38, 259 - 100 0
10 51,257 183 70. 1 2,397
11 52,261 420 33.0 12,364
12 56,991 636 23.1 21,480
AVERAGE TOTAL TOTAL
40,724 3,375 96,114
, BLC =51,155Kcal /C
4. £33 4 1t
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Figure 4 : Monthly Performance of the

Center
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