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Summary 
 
To provide sufficient thermal energy from the sun large systems are necessary to 
collect, operate and simultaneously to store energy for extended operation during the 
night or on cloud covered days. To operate these systems properly and with low costs 
estimations of the required storage of the heat and the heat loss from the whole system 
are necessary. The models for estimations and calculations for large active systems are 
analyzed in detail. 
 
1. Introduction 
 
Load is the total thermal energy required to raise the temperature of solar heated fluid 
up to a certain degree and to maintain the achieved degree of temperature as long as 
needed. The load of any solar energy system is the quantity that determines the 
characteristics and the allowable cost of the system. Typical loads for industrial process 
water are of importance for desalination applications in the case where medium to low 
grade heat (<100°C) is needed for distillation systems, or for steam production in solar 
power plants. Low grade heat is provided easily from solar energy. However by 
increasing supply temperature the cost of per unit of solar collector increases due to 
higher heat losses and the decrease in the collector efficiency. For desalination purposes 
load profiles are constant with respect to time and for distillation purposes low grade heat 
is in the most cases sufficient. The estimation of thermal load is of importance for running 
solar desalination plants in an economic way. 
 
2. Estimation of Thermal Load 
 
2.1. Estimation of the Required Heat, Qload 
 
To estimate the necessary load, Qload, of a system an amount of energy has to be 
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supplied to the system. This amount consists of three components (Duffie 1991): 
 
(a) The energy demand, Qw, to increase the water temperature from the initial 

temperature of the central distribution system to the temperature required. 
(b) The supplementary energy, Qp, to balance the heat loss in the distribution pipe 

network system, and I. 
 
(c) To balance the heat loss, Qs, from the storage tank, if storage is used. 
 

load w p sQ Q Q Q J= + +  (1) 
 
- 
- 
- 
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