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Comparative Study on Size Optimization of a Solar Water Heating System in the
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Abstract This paper describes a method for size optimization of the major design variables for solar water heating systems
at the stage of concept design. The widely used RETScreen simulation tool was used for optimization. Currently, the RETScreen
tool itself does not provide a function for optimization of the design parameters. In this study, an optimizer was combined
with the software. A comparative study was performed to evaluate the RETScreen-based approach with the case study of
a solar heating system in an office building. The optimized results using the RETScreen model were compared to previously
published results with the TRNSYS model. The objective function of the optimization is the life-cycle cost of the system.
The optimized design results from the RETScreen model showed good agreement with the optimized TRNSYS results for
the solar collector area and storage volume, but presented a slight difference for the collector slope angle in terms of the
converged direction of the solutions. The energy cost, life-cycle cost, and thermal performance regarding collector efficiency,
system efficiency, and solar fraction were compared as well, and the RETScreen model showed good agreement with the
TRNSYS model for the conditions of the base case and optimized design.
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Process flow diagram for optimizing design variables of RETScreen model for solar water heating system.
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Table 5 Comparison of input parameters for base design of TRNSYS and RETScreen models for solar water
heating system([*] indicates the tuned parameters for RETScreen model)

)

Components Parameter TRNSYS model RETScreen model
Fr(TQ) 0.793 0.793
FrUL 5.1758 W/m'C 5.1758 W/m'C
Area 2 m'/ea 2 m'/ea
Unit 100 ea 100 ea
Collector )
Azimuth 0° 0°
Slope 40° 40°
Flow rate 0.018 kg/m’s -
Miscellaneous losses - 6.5%
Capacity 15 m' 15 m'(75 ¢/m’)
Loss 2.0 W/m'K -
Height 3.6 m -
Storage tank Inlet 0.2 m -
Outlet 1.8 m -
Heat exchanger effectiveness 0.82 0.82
Miscellaneous losses - 13.5%
Solar loop pump 3 kW
Pumps Pump power 24.5 W/m'
Storage loop pump 1.1 kW
. Efficiency - 85%
Auxiliary heater )
Capacity 175 kW -
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Table 2 Comparison of design variabless for base
and optimal designs

i . TRNSYS RETScreen
Design variables RG] -
Base Optimal Optimal
Slope 40.0 43.0 36.0
)
Collector area 5, 166.75 177.41
(m’)
Storage jvolume 15.0 766 10.20
(m)
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