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‘A Performance Study on Passive Solar School Buildings with Sun Space
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ABSTRACT

FolloWing the oil crisis in 1979, there have been surge of movements by the govern-
ment in Korea to conserve petroleum-based energy in every sector of society.

One of these movements was the application of passive solar technologies into the
construction of school buildings. Various passive designs are developed paying special
regard to architectural and climatic factors. |

This paper is related to the application of the passive solar technology to element-
ary school buildings.

It 1s proposed to place the hallway on the south side of the building to improve the
thermal performance as well as indoor lighting effects.

The cases have been compared with those of the existing school buildings where
substantial improvements are noted. Finally, standard drawings are prepared in detail
to promote the application of this passive solar technology in practical school building.

NOMENCLATURE T

Base Temperature

base"
SLR : Solar Load Ratio DD : Degree Day
ACH : Air Change per Hour SSF : Solar Savings Fraction
NLC . Net Heating Load Coefficient 5]+ System Life Time
TLC : Total Heating Load Coefficient I, ¢ Investment |
LCR : Load Collector Ratio Fg 1+ Firstyear Fuel Savings
LCR;: Load Collector Ratio Solar D, + Discounted Rate
_ | G:. . General Inflation Rate
Ap : Aperture area 1
Dp :  Rate of Owner Funds
Ty : Term of Loan
+ 339 FFEYH AL QATA I. : Interest
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| Ms . Maintenance Cost of System
DCF : Discount Cash Flow
DPP : Discount Payback Period
NPV : Net Present Value
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24 hr X 3,479.9Kcal/hC = 83.517.6
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(ni) |(Kcal/#-hC)|(Kcal /hC)
5| 151.47 0.25 37.87
L |ASE] 165147 0.25 37.87
Clg=e| es9.08] 0.2 172.27
5341,213.40 0.25 303. 35
=} - 326.64 1.74 568.35
B9 288 231 8.09
N 358 22.36 2.62 58.58
A 211,019.28 0.18 183.47
u} tH 1,019.28 0-21 - 214.05
I“f;gg; 12,640X0.3 X 0.5*** = 1,896
A 3,479.9 Kcal/ h°c
fé 2 ;3* 853.83 X 2.6 = 2,219.96 Kcal/ h°C
E A o 5,609.86 Kcal/ h°C
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TLC (Total Heating Load Coefficent :
AEFHL RIS )
24 hr x5, 699.86 Kcal / hC
-~ =136,7%.64 Kcal/ “Cday
LCR (Load Collector Ratio)
NLC/A, = 83,517.6 /853.83

= 97.81 Kcal /# °C day
(113.75 /mMCday )

ICR, ( Load Collector Ratio Solar)
24 hr xJE ¥ 53 LA/ A,
24 X 2,219.96 /853.83

= 62.40 Kcal/# °C day
(72.57wh/ m °C)
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Month Ambient Net Ref. Solar Aux, SSF
Temp. [kWh/ m?2 | Load Savings Heat
(c] [C.day) (kwh } {kWh) [ewh]  [X})
Jan -6.9 536 54 52091 11981 40110 23.0
Feb -1.9 400 L9 3889 1296 23930 33.3
Mar 1.6 273 53 26497 15446 11052 58.3
Apr 10.5 57 42 5536 5472 64 98.9
May 16.3 0 42 0 0 o 100.0
Jun 20.8 0 k}: L 0 0 100.0
Jul 24.5 0 34 0 0 0 100.0
Aug 25.4 0 3 0 0 0 100.0
Sep 20.3 0 YA 0 0 0 YWo0.0
Oct 1.4 0 52 0 1} 0 100.0
Nov 6.3 183 48 172775 13110 4665 73.8
Dec -1.2 422 51 40950 13529 27421 330
Total 1871 181742 72499 109243
Annual SS5F = SS/NRL = 39.9
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