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The Development of a Computer Simulation Model for Solar Space
Heating System Analysis

ZF 7k F* ® = —r*
Y. S. Lee J. I. Seoh

ABSTRACT

This research, through the analysis of existing programs, presents a simplified logical program
which can show the thermal performance of a system, based only on hourly weather data and
the system design data. This program is applicable for analyzing a system of direct heating or
recirculation heating which may enhahce the performance of an existing solar house. Using
these system gives the existing systems a little raise in performance.

The model analysis of a 100 m? solar house in the seoul region shows that the following
figures are the most efficient and suitable;

1. [Installation angle of collector: 45°
2. Collector size: 34.56 m?
3. Capacity of main storage tank: 2.5 m?
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Table 1 A normalized hourly usage of
domastic hot water

Hour 12345678 9101112

Using quan{ 0 0 0 0 0 5 303010101010

Hour 13141516 17 181920 21 22 23 24

\Using quan| 10 5 5 51030 30 10 10 10 10 10
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Table 2 Monthly tap water temperature in
Seoul

Monthj 1 2 3 4 56 7 8 9 1011 12
Temp. | 38 23 36 8.313718622324522818613175
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Table 3 Parameters

Latitude of Seou! 3T6N

Design heat loss coefficient 6.10 ki/n w2°C

Ave. hot water consumption 250 liter/day

Ave. hot water supply temperature 55 °C

Oesigned indoor temperature 2 °¢

Collector type Flat § Selective

Mssber of collector plate 1

Collector efficiency data

Falra) 0.75
Fauy 6.36

Potable storage teank volume 250 liter

House area 99,174 m2

¥orking fluid of systea Water

Specific gravity of working fluid 1

Specific heat of working flyid 4187 kJ/kg°C
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Table 4 Results the several design with a
house area 99.174nf, latitude37.6°

711t Angle ] Coll, Area [Stor. Yol.] Mose| Total Heat| Hest {Fraction
(=) ¥ Ommssd  |Provide | Solar
(GI/wr) by Solar]
(GIsae)

L .04 2.0 1 [+ 1 n.s 2.139
L. ] .08 2.0 2 o.6 2.5 0.313
45 .08 2.0 3 .6 nas 0.337
43 . 2.0 L3 .6 a.e .33
43 34.56 2.8 1 [~X ] .8 Q.42
L] 36.56 1.8 2 a.6 8.2 a.e17
45 3.5 .5 3 & 8.3 0.419
L} 34.56 2.5 4 .6 8.0 4.418
45 46.08 3.0 1 .6 2.9 0.486
4 46.08 1.0 2 a2.6 2.6 0.482
45 46.08 3.0 3 7.6 2.7 a.483
L1 %.0 3.0 ) .6 2.4 0.479
45 £1.80 1.5 1 .6 3.4 0.539
(21 $3.60 3.5 2 .6 36.2 0.536
43 .80 3.5 3 o8 %.2 0.536
a5 $3.60 3.5 4 .6 5.0 0.532
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Table 5 Effect of a heat loss on a tank
buried in the ground

Collector Ares | Storage Yolume Fraction Solar
(w2} (»3) No Heat Loss | With Mest Loss
3.04 2.0 0.331 0.303
.56 2.5 0.415 0.3%
46.08 3.0 0.479 0.45¢
§7.60 3.5 0.532 0.494
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Table 6 Effect of direct heating and recir-
culation on per formance when
storage tank is buried in the ground

Collector Area(a?)| Storage Volume(sd) | Mode | Fraction Soler
23.04 2.0 1 0.31¢4
.04 2.0 2 0.305
23.04 2.0 3 0.312
23.04 2.0 4 0.303
.56 2.8 | | 0.399
34.56 2.5 4 0.393
34.56 2.5 3 0.396
34.56 2.8 4 0.1%
46.08 3.0 1 0.465
46.08 3.0 2 0.4%9
46.08 3.0 3 0.462
46.08 3.0 4 0.456
$7.60 3.8 1 0.502
§7.60 3.5 2 0.49%8
57.60 3.5 3 0499
57.60 3.5 4 0.4%
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Table 7 Hourly result of solar system with
direct heating and recirculation
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Table 8 Hourly result of solar system without
direct heating and recirculation
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Table 9 Monthly result of solar system
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