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Abstract 17 

A multi-parametric sensitivity analysis of Solar Water Heater (SWH) systems was undertaken for the city of Brisbane in 18 

Australia using computational models calibrated by experimental data. The models were calculated using EnergyPlus 19 

8.6. The following technical specification parameters were assessed in the modelling: (i) solar collector efficiency; (ii) 20 

solar collector area; (iii) tank volume; (iv) tank heat loss; (v) electric back-up heating power rate; (vi) electric back-up 21 

heating position (height) for vertical tanks; and (vii) electric back-up heating temperature range. The site-specific 22 

parameters included: (i) solar collector direction; (ii) solar collector tilt angle; (iii) solar collector shadowing; (iv) solar 23 

collector dust accumulation; (v) hot water pipe insulation; (vi) hot water pipe length; (vii) electricity tariff time-of-use; 24 

and (viii) cold water temperature. User behaviour patterns were comprised of the following parameters: (i) end-use 25 

water temperature; (ii) end-use water demand; and (iii) end-use time-of-use. For all parameters, two system types were 26 

assessed, namely: (i) thermosiphon systems with natural (passive) circulation in collectors and unstratified horizontal 27 

hot water storage tanks; and (ii) split systems with forced (pumped) circulation in collectors and stratified vertical hot 28 

water storage tanks. The performance of SWHs was analysed considering both energy performance indicators (i.e. total 29 

and peak-hour energy consumption, solar fraction and energy intensity) and level of service indicators (i.e. compliance 30 

with recommended hot water temperatures for Legionella spp. control and comfort levels). Notwithstanding the 31 

prevalence of thermosiphon systems among SWH technologies, results indicate that split systems usually outperformed 32 

thermosiphon systems both in terms of energy efficiency and level of service, and hence should be a preferred option 33 

for energy efficiency initiatives and policies.   34 
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level of service.   36 

 37 

Nomenclature 38 

CV Coefficient of variation 

CWT Cold water temperature 

EHP Electric back-up heating position 

EHT Electric back-up heating temperature range 

EPR Electric back-up heating power rate 
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