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A Study on the Design and Analysis of District Solar Heating and Cooling
System with Preheating of Retuming District Heating Water

Baek, Nam-Choon*, Shin, U-Cheul**, Lee, Jin-Kook*; Yoon, Eung-Sang*, Yoon, Suk-Man***Junun
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Abstract : This study was carried out the design and analysis of solar thermal system with preheating of returning
district heating water for the Chung-ju district heating and cooling system. Two different types of solar collectors are
used for this system. TRNSYS simulation program was used for the analysis. As a results, the solar system efficiency is
35.8% for the plate type and 45.1% for the evacuated type solar collector in the case of 50 Cfor the returning district
heating water temperature. The returning district heating water temperature is on of the very important factors that is
influence on the system efficiency. So the effect of the returning district heating water temperature on the system

efficiency is analyzed in this study.

Nomenclature

T : temperature, C

F g(va) : intercept of collector efficiency

F U, : negative of the first order coefficient of
collector efficiency.

subscrip

C,0 : collector outlet

ON : pump on

OFF : pump off

DHW,R : returning district heating water
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Fig.1 Schematic diagram of district heating system
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Fig.2 Monthly supply and retum temperature of district
heating water and flow rate
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Fig.3 Shematic diagram of preheating of retuming DHW by
the solarsystem
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Table 1 Specification of district solar heating system

item specification
Collector area 1000 m’
Collector I F R(T°)= 0.78

Solar (Plate type)
collecto

r type Collector 11
(Evacuate type)

F RU ;=5.0keal/ m'hC

F g(ta)=1065
F RU ;=1.5kcal/mhC

Collector tilt angle 36.5°
Collector azimuth South
Heat exchanger efficiency 70%

Thermal fluid of collector 50% Propylene glycol
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Table 3 Operating condition
items specification
Collector
circulation flow 0.015kg/(m’ - sec)
rate
Differential ’I‘?lmperature
Systern Control Controller
ystem Mo N AT, = 10T, AT, 4= 3¢C
District heating
water supply BT
temperature
of district heating 50T
water
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Fig. 4 Solar radiation and ambient temperature
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Fig.5 Circulation ratio of solar heat exchanger to DHW
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Fig.6 Monthly solar system efficiency by two different
collectors and retuming DHW temperature
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Fig. 8 Monthly solar fraction

3.4 Parametric study
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Fig.10 The influence of retuming DHW on the yearly solar
system efficiency
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