
SWH systems are used to heat water using 

Solar Energy (sun). SWH systems can be 

classified into Thermosiphon (Natural 

Convection System) and Forced Circulation 

systems. 

Thermosiphon Systems 

These systems charge the storage tank by 

means of a gravity driven circulation. This 

means that the circulation of the energy 

transporting fluid is effected by the 

difference in density between the hotter 

fluid in the collector and the cooler fluid in 

the storage tank situated above the 

collector. 

There is no need for pumps and controllers 

in operation of this system. It operates 

efficiently and completely without 

electricity making them the most cost 

competitive systems. 

Forced Circulation Systems 

Forced circulation systems use sensors and 

a controller to determine if and when a 

pump is to circulate the heat transfer fluid 

through the collector. If the temperature in 

the collector is higher than that in the tank 

and if the temperature in the tank is still 

below boiling point, the pump is switched 

on to transport the heat from the collector 

to the tank. Forced circulation systems are 

more complex but allow for a much more 

flexible system design.  

 

 

 

 

 

 

 

 

 

 

Functional diagram of Thermosiphon System 

 

 

 

 

 

 

 

 

 

Functional diagram of Forced Circulation System 



Solar thermal collector classification 

The basic functionality of a solar thermal 

collector is the conversion of solar 

irradiation into heat. This happens when the 

sun heats the absorber of the solar collector, 

which is connected to a hydraulic circuit to 

transport the heat transfer medium (HTF) to 

a heat sink (heat storage, heat exchanger or 

direct process). The various solar technology 

concepts are based on different approaches 

to deliver heat at the desired operating 

temperatures. 

There are 2 types of collectors used for 

SWH systems flat plate collectors (FPC) and 

evacuated tube collectors (ETC). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Evacuated tube collector typical breakdown components 

 

 

 

 

 

 

 

 

 

 

 



Technologies and applications 

Sector Collector Type System Type 

Industrial sector ETC Closed forced circulation 

Residential sector (1-4 family 
villas) 

FPC Closed thermosiphon 

Residential sector (>5 families 
buildings) 

FPC/ETC Closed thermosiphon 

Commercial sector (Hospitals, 
malls and schools) 

FPC/ETC Closed forced circulation 

Commercial sector (hotels) 
FPC Closed thermosiphon 

ETC Closed forced circulation 

 

 


