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A Study on the Standard Patterns for the Application of Passive Solar
| Systems in Residential Buildings
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ABSTRACT

The task, development of the exemplary patterns for the application of passive
solar systems in residential buildings, is very crucial regarding government policies
toward energy conservation. So various méasurements, evaluation, and feasibility
studies are performed in addition to their architectural design and detailed drawings.

‘In conclusion, passive solar systems are effective and economical when they are

applied to residential buildings for heating systems.
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Table | Data for Thermal Performance Evaluation(35 Pyung)

Area(nf) u(Kcal/m h'c) l(J!?cgl/ he )

wall 120. | 0,268 32.2
Ceiling 72.8 0.183 13.3
f loor 72.8 0.479 34.9
Glazing 5.9 1.73 1.2 |

Infiltration 216.3 nf x 0.3 Kcal/n? x 0.5° 32.4
Sub-total 123.0
Heat Loss of

Glazing Area 2.8 x43.71 1224

+ ACH (Air Change Ratio): 0.5/Hr
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NLC(&wirEaD)= 24hr x 123Kcal /hT

=2,952Kcal/c day(3,433.2wh/Cc day)
TLC (& E3h) = 24hr X 245.4Kcal/h C
= 5,889 .6Kcal/C day
LCR(Load Collector Ratio) =NLC/AP
= 2,952/43.71 = 67.5Kcal/»C day
(78.5wh/m°C day)
Tbase(18 °C 7]15)=Tset —Qint/TLC
=18°C—10,800/5,883.6 = 16.1C
LCR, (Solar Load Collector Ratio)
— 24hr x AR AN / A = 24%122.4/43.71
= 67.2Kcal/n?c day(78.2wh/n»°C day)
A, (RE5HA) =TW(33.63 n)+ DG(10.08n7)
=43.71 n?
System Type :
TW(ESY) : F3 (opztad=sls)

3
DG (AAHESY ) : B2 (RIS )
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.% )- 9‘11‘-5_-_ ,—q]&' ﬂ_:].}d o] ];]_ E'_'% ] ;gz:._% )\]_&._ THERMAL PERFORMANCE ANALYSIS
: LOCALLON serrrirvmramaremensssrirsmesssnnssnnwnnesse  SEOUL
'@ = g;{l 3].0;7' %‘T__ Q:]E.]j] t}-g- _/“'-_r_ 9)1 E]- LALItUGE oo eormesscmasmassmrarsnsmisrseremans 37.6(d€g)
Systm 'j‘ype ................. S T DG 5
- . : = | = vl & o Al A ~ Net Heating Load Coeff. -crewereresemnnn 3,433.2(Wh/C. day)
61'1:1 E’]-E -1 ‘%‘7] TZ]—H] 7]- w‘“"u:] EH C]:% ]'_' Load Collector Ratio(LCR)----ee-wseemne 7B.5(Wh/m, C, day)
O o o - A= LCR for Solar Aperture{LCRs)...se-m- 78.2(Wh /n.C.day)
Eé] .._..i’ﬂ -4 7]-2] 7]— oi = 7-" ]E} q‘ ~L T o Balance Point Temperature -..oswe... 16. 1{C)
1ol > Al o = 7] o
71zkel @obE Alxdle) AAYe e Ho= T
v ea
Bolol 3t} AAF e Yd Al 73 & MoMEh T (C.a)(KWR/m) (umy (kwhy . (em) D
_ _ Jan —-4.9 651 46 2,235 366 1,870 16 4
AL v o]lH I UFA, 7] FAHHIY A Feb -9 504 2 1,730 448 1,282 25.9
L _ Mar 3.6 388 45 1,330 631 699 47.5
% %‘-9-3 —Q-QF% ‘}T: ,Q,lq— %]_—o]],l-] Qﬂ]@z}ﬂﬁg Apr 10,5 168 36 577 - 466 11 80.8
. may 16. 3 0 36 0 0 0 100.0
EH 'ocl:% %‘E-n“ 9‘] %‘Xﬂ }‘6] ‘% %“—‘%’ 7]’ 'E]."é_} ‘ﬂ ( Life Jun 20.8 0 32 0 0 0 £00.0
i . Jul 24.5 0 24 0 0 0 100.0
Cycle Cost Analysis Method) o2 7} hug 25.4 0 29 0 0 0 100.0
‘}ﬂt} sep 20. 3 ¢ 37 0 0 0 100,0
5] . oct 3.4 84 a4 287 285 2 99.3
Nov 6.3 294 41 1,008 601 408 59.6
Z2 Y 43 H= e . Dec —1.2 536 M 1,84 62 1,379 25.1
% T g éb]—h E]—u ‘L} 751:]:} S Total 2,625 9,010 3,260 5,751

Annual SSF=S55/NRL=36.2

THERMAL PERFORMANCE ANALYSIS

Fraction) & o] u] 3k},

LOCALAON seovverirnimirrnssensersaressnerareenaees SEOUL

v C wm ZE AR A Axde H8d
O oA  mE 2EE 27) BAHE S0 ¢Ew
alance potet Temperatom e o€ 080 ono ¥AHENAFY Az B3 FUze
R IR B w2 AA8s 3% ada 2 dedes
Jan -4.9 651 54 2,235 240 1,99 10.8 e %3

.16 2'.1: o nw s W s meby B Add gy Fee) Frpige
- e Sow UM gz gw RE ggd Aad A0 U
W ms 0 m a0 e e &EW 2 33 R 5& ANV AH,
e %3 0 @ o o 1 e o8 RE ®Ee U¥ FURFIF A Y
o 51w w e w e se  BHoz UMy ge Fdoz AT 2
e T e e e #EE odA AR S -AE 99, - F

Annual SSF=SS/NRL=3].1
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3-2-1 mw 37 | AT el T A
ALY B YD T AAY Al Baw
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Table 2 Input Data(1986.2)

Input Data
S1 | System Life time 50 years
In | Investment *
Fs | 1st year Fuel Savings *
Dr | Discounted Rate 6 9%/year
Gi | General Inflation Rate 5 9%/year
Dp {Rate of Owner Funds 50% °
T1 | Term of Loan 20 years
Ir | Interest 13 %
Ms | Maintenance Cost of System P

» Change with Pyung

= 1% of Investment

] —

- AAW FAo} g A2E (SSF) =

Ay g FHe mxdd 2Ry

ddn g Fae dyRs

TAble 3 Energy Conservation of First Year

Net Energy Total Total
Reference | Solar Conservation| Energy Fuel Money
Pyung | Load Savings jthrough Conserved| Conserved| *x*
(KwWh) (KWh) [additional (KWh) e ok (won)
Insulationsx* - (¢)
(KWh)
35 9,010 | (310595, | 2,703 6,063 1,144 | 320,320
40 9,156 (gfg%) 2,747 5,256 992 277,760
45 11,998 (36582%)) 3,599 7,198 1,358 380,240
50 12,106 (gbﬁg’%) 3,632 7,264 1,370 383,600
55 15,314 | (gésg%) 4,594 8,423 1,589 444,920
62 | 15,449 | 55%00 4,634 8,079 1,524 | 426,720
* SSF

** 309% of Net Reference Load

xxx Boiler Efficiency: 50%
10.6 KWh/Fuel (¢£)
*xkk 280won//g

Solar Energy Vol.8 No.1 1988.5




ARy edd vEFy 2YS A 8 A7

adeg $45d73ad (ESF: 2dgsHs Table 4 Additional Cost for
@% %7}9'%0'" 94{51_ ﬁjl]-&?} Z]'%sc:! E’Hoc}:% 7\] System
25 F7bel 9@ wae o Aok
FA7E = it Wi - A e Pyung Additional Cost(Won)
T Radd &Rg 35 821,000
=g FALF + FAGEELAH 40 1,201,000
3-2-3 AAA =7} 45 1,789,000
SR 7F B4 el o3 AAA BIkE e il 1,836,000
N 27 TR LT FF A2 xFE o °° 2,127,000
$3 2L A% WsEel Wasy 62 3,090,000
Table 5 Result of Economic Evaluation
First Increase Rate Increase Rate of
Additio-|year of Fuel Price(0%) Fuel Price (09%)
Pyung nal Cost{Fuel
: (1,000won)}Conserved| DCF DPP NPV DCF DPP NPV
((1,000won) (% /Yr Yr (1,000won)| %/ Yr Yr (1,000won)
35 820 320 61.7 4.0 3,662 64.2 3.9 5,450
40 1,201 278 29,7 7.6 2,348 32.8 7.1 3,901
45 1,789 380 26.0 8.6 2,998 29.2 7.9 5,115
50 1,836 384 25.3 8.8 2,956 28.5 8.0 5,101
55 2,127 445 25.3 8.8 3,421 28.5 8.0 5,907
62 3, 050 426 11.8 17.1 1,551 15.6 13.8 3,925
* DCF: Discount Cash Flow
DPP: Discount Payback Period
NPV: Net Present Value
A7 UEASEY o7t 2o o)) V.38 E
Z2aYe FYAse 35HYe) A9 e
20 B o Fo A AAlE my dAGS HIFE 9
8437} 33 wasin fAwEsE Hd s
Initial Investment=820(1,000won) TZAA ] QAXE A A=F FHE
st Year Fuel Saving=320(1,000won) £33z FA S0 Aoz x o)Az}
8 = =4 7:]7\-‘-‘ x] .0, =,
Method/Infl. Rate 0 (%/yr)|2(%/yT) o zh, ggE ol & FA FE AEE dFHUA
- z@ste] eivhe I 44 Hed
D Q ]
CF(/O/Yr) 6197 64.2 ﬁl % 6:’_9‘2 A UE /]'X]‘ :l E E_J—}'7]‘ q_t:]_] -%‘_
DPP(yr) 4.0 3.9 Ao= Aursch
NPvEL,000won) 3,662 | 5,450 %, Fho YACNE AW AT
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