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NOTICE  
 
This document is the property of International Technology Sourcing cc.  All rights of copyright are reserved 
by ITS. This document must not be reproduced or used for any other purpose than that for which it was 
intended without written permission. ITS reserves the right to change any information contained in this 
document without prior warning. It is the user’s responsibility to ensure that the appropriate issue of this 
document is being used. ITS does not accept responsibility for loss or damage alleged to have been suffered 
arising out of errors or omissions. 
 
ITS recommend that the solar installation be done by a person with knowledge and experience in 
the field of plumbing and electrical. This manual is written to help such a person understand how 
this particular system fits together and not to give a step by step beginners guide for solar 
installations. 
 
 
Liability waiver  
The manufacturer cannot monitor the compliance with these instructions or the circumstances and 
methods used for installation, operation and utilization. Improper installation can cause damage to 
the solar system and personal injury. For this reason we do not take responsibility and liability for 
losses, damages or cost that might arise due to improper installation, operation or wrong utilization 
and maintenance or that occur in some connection with the aforementioned. The manufacturer 
preserves the right to make changes to the product, or installation and operation instructions without 
prior notice.  
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1 SYSTEM OVERVIEW 
This document will focus on the ITS evacuated tube solar collectors installed on standard electrical 
(non-solar) geyser. It is a forced circulation system implemented with a 220Vac hot water 
circulation pump and a solar controller. 
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1.1 Solar geyser / electrical geyser conversion 
The primary difference between an electrical and a solar geyser is the 2 additional connection points 
of the solar geyser. To be able to convert an existing electrical geyser therefore one needs to create 
additional connection points to the geyser. These connection points CANNOT just be a T-piece 
onto the HOT OUT or T/P connection line as water drawn off when a tap is opened will firstly 
cause very hot water, and thereafter colder water to be pulled through the solar collector from the 
bottom of the geyser into the HOT OUT line causing fluctuations in temperature. 
 
A geyser conversion can be successfully made using the ITS Roma conversion kit. For instructions 
on how to install the kit please ask us for our “Geyser conversion valve manual”. Once the 
conversion kit has been installed the geyser can be seen as a “normal” solar ready geyser. 
.  

1.2 Complete Installation Schematic 

 
 

The picture above shows a standard geyser with the conversion valve connected, SR868 controller, 
12V dc pump with non return valve and a ITS evacuated tube solar collector. 
 

1.3 Functional Description 
The evacuated tubes in the solar collector convert the solar energy to heat, thereby heating the water 
in the collector manifold. When the water temperature in the manifold is 8 °C higher than that of the 
water in the geyser the circulation pump is triggered. Cooler water from the bottom of the geyser is 
pumped through the solar collector manifold till the collector manifold has cooled down to 4 °C 
above the geyser temperature. The controller then stops the pump. The warmer water that was 
pumped from the solar collector is launched more to the middle of the geyser where it rises to the 
top. 
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The geyser’s electrical element is controlled by the solar controller and will only be activated if the 
geyser temperature falls below a preset temperature during a programmed time window.  
 
Please consult the controller manual for more information on the system functions. For more info 
on evacuated tube solar water heating please visit www.its-solar.com . 
 

2 SOLAR COLLECTOR PLACEMENT 
Evacuated tube solar collectors are less sensitive to placement than flat plate solar collectors, but 
there are still a few basic rules.  
 

·  In the Southern Hemisphere the optimal facing position for the collector is Solar North. 
Solar north is relatively close to magnetic north. Solar north is optimal, but the evacuated 
tube solar collector can face any direction from NE to NW without too much loss in 
performance.  

·  The evacuated tubes contain heat pipes inside that facilitate the heat transfer. The method 
used to affect this heat transfer requires that the solar collector must be at a minimum 
horizontal angle of 18°. Since roof angles are normally between 22° and 45° the collector 
can usually be mounted flush on the roof. However, if the collector is to be mounted on a 
flat roof the addition of a stand to allow for a minimum tilt of 18° of the collector is 
required. 

 
Other things to keep in mind are: 

·  Are there trees or other buildings that could cast shade on the collector during any part of 
the day? 

·  How far away will the solar collector be located from the geyser?  Piping and insulation is 
expensive and long pipe runs also add additional heat losses to the system. 
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3 COLLECTOR ASSEMBLY 

3.1 Handling Precautions 
The evacuated tubes are made of borosilicate glass (trade name Pyrex) and although they can 
withstand a reasonable amount of impact it is possible to break them. Ensure that the bottom of the 
tube is a shiny silver colour when unpacking them. If this colour has changed to white or clear the 
tube has been damaged and has lost its vacuum.  
 
We recommend that the evacuated tubes are left in the box until the rest of the installation has been 
completed. IMPORTANT : If the tubes are left uncovered in the sun the copper heat transfer 
tips can reach up to 250°C and cause burn wounds. 
 
The ITS evacuated tube solar collectors are supplied as follows:  

1. Boxes containing evacuated tubes. 
2. Box containing collector manifold unit. 
3. Box containing standard frame, tube mounting clips, thermal paste, rubber end pieces and 

fastening screws.  
4. Box containing flat roof mounting frame. (optional) 

3.2 Frame Assembly 
Figure 1 shows the unassembled frame parts for an 18 pipe collector. At the top of the picture is the 
manifold and there are two down-bars to the left and right. The 24 pipe and 30 pipe units have an 
extra down-bar in the middle of the collector frame. At the bottom is the cross-bar and to the left 
and right of the cross-bar are the small rubber end piece inserts. Below the cross-bar are the cross-
bar tube clips. Both the down-bars and the cross-bar are polarized and can only be fitted one way 
around.  
 

 
Figure 1: Collector frame laid out before assembly 

 
Each down-bar has a number of holes in it and has two sets of bolt slots. The set of bolt slots that 
are further apart from each other are used for mounting the manifold to the frame. The other set of 
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bolt slots that are closer together are for the mounting the cross-bar. The outside face of the down-
bars contains only one hole, which is used to attach a flat roof stand (optional).  
 
The frame kit is supplied with a bolt and bracket system for the fastening the manifold and the 
cross-bar to the down-bars. Figure 2 shows the individual parts and Figure 3 shows how they should 
be assembled. 
 

 
Figure 2: Clamp parts 

   
Figure 3: Clamps assembly steps 

 
Bolting of the cross-bar to the down-bar is shown below. Please note the polarization on the cross-
bar in Figure 4. The pipe-clips are made to clip into the cross-bar in only one orientation and 
therefore the top right-hand lip of the cross-bar is longer and shaped differently to the top left-hand 
lip. 

 
Figure 4: Lower cross-bar showing orientation of "large lip" upward 
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The rubber end pieces are inserted into the cross-bar to prevent the possibility of the end clips 
sliding out. Figure 5 below shows the rubber end piece inserted into the cross-bar. 
 

 
Figure 5: End pieces added to cross-bar. 

 
Using the same approach the manifold is attached onto the down-bars as shown in Figure 6 below. 
 

 
Figure 6: Manifold attachment to down-bar using clamps. 

 
Four roof mounting brackets are supplied to secure the frame to the roof. They are attached to the 
frame as shown below in Figure 7.  
 

  
Figure 7: Roof mounting brackets attached
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Figure 8 shows the fully assembled frame with the pipe clips inserted. We recommend that the pipe 
clips only be inserted at the same time when the evacuated tubes are inserted. 

 

 
Figure 8: Completely assembled collector frame. 

 
ITS strongly recommends that the evacuated tubes only be inserted after the rest of the 
installation has been fully completed. The complete system plumbing, pumps etc should be 
tested and checked for water leaks before inserting the tubes. 
 

 
Figure 9: Down bar adjustment to fit roof profile 

 
The picture above illustrates how the down-bars can be adjusted to accommodate the roof tiles if 
required. Note: The down-bars should be placed as far apart as possible to maximise frame 
strength.  
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4 ROOF MOUNTING AND WATERPROOFING 

4.1 General 
More often than not solar collectors are mounted on a roof. There are many different types of roofs 
and therefore also many different ways to mount the solar collectors. Deciding on the best way to 
mount it requires a bit of construction knowledge and a bit more common sense. In very windy 
places take extra care to secure the collector adequately for the conditions.  
 
Please use the necessary safety equipment to prevent personal injury while working on 
rooftops. 
 

4.2 Mounting Options 
For installations on cement tile roofs one can use tin metal strips to secure the collector. The metal 
strips are slid in under the tiles and fastened to the roof trusses. On most other types of roofing the 
collector should be most secure if bolted through the roof to a cross beam on the inside. 
 
Once the mounting position and the method of fastening have been determined it may be best to 
first drill the holes for the copper piping that connect to the collector manifold. In most cases 15mm 
copper piping will be used so a 16 mm hole through the roof is perfect. A second hole for the 
temperature sensor wire should be made a few centimetres away from the copper pipe. Figure 10 
below shows an example of this. Please note the 22mm to 15mm right-angled compression fitting 
that is required to connect the collector manifold to the 15mm copper pipe protruding through the 
roof. Figure 10 is an example of insulation that has been fitted onto the solar loop piping above the 
roof. The entire circulation loop between geyser and collector should be insulated appropriately. 
 

     
Figure 10: Piping and sensor through tiles and pipe insulation fitted afterward. 
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4.3 Pipe Connections and Temperature Sensor 
The pipe connections to the collector manifold must be made with compression fittings and copper 
piping due to the very high temperatures the solar collector can reach (250°C).  
 
A temperature sensor pocket is provided on one side of the collector manifold for monitoring the 
collector temperature (eg: SR868C6 solar controller’s PT1000 sensor). Slide the sensor into the 
pocket so that it penetrates about 300mm and secure it there with the silicon cap as shown in Figure 
11. The sensor wire should be fed through a separate hole in the roof about 50mm from the hole for 
the copper pipe. This is allows the sensor wire to run outside the pipe insulation that still needs to be 
fitted onto the copper pipe in figure 12 above.   
 
 

   
Figure 11: Temperature sensor added to sensor pocket 

4.4 Air Release Valve 
ITS recommends the use of our automatic air release valves for installations that are likely to 
contain trapped air in the system. This valve should be connected to the manifold pipe connection in 
order to release air at the highest point in the system. This valve is normally not necessary for 
installations with short pipe runs where there is little vertical difference between the collector and 
the geyser. In long pipe run installations it is often extremely difficult to get the air out of the solar 
circuit without this valve. 
Please be aware that trapped air will drastically decrease the system performance and all 
systems must always be bled properly after installation. 
 

4.5 Waterproofing 
Silicon is a suitable sealant for all of the holes in the roof since it is able to withstand high 
temperatures very well. Please ensure that the surfaces are clean before applying it. However, 
silicon is adversely affected by UV rays and we therefore recommend that aluminium flashband be 
used over all the silicon sealed areas. The flashband itself also provides very good secondary 
waterproofing. Special silicones in the Sika range that have an excellent UV resistance are also 
available should these be preferred. 
 



ITS solar  
Installation manual 

 

 
 COMPANY CONFIDENTIAL 
 
 Page  12  of   17 
 

5 PLUMBING IN THE ROOF 

5.1 Draining the Geyser 
With the new Roma conversion valve by ITS it is not needed to drain the geyser for installation. 
The following will however need to be done:  
First close the main supply valve to the geyser, switch off the electric supply to the geyser and 
depressurize the geyser by opening the geyser drain valve. Be aware however that geyser drip trays 
are often poorly installed and may not be properly draining.   

5.2 Geyser conversion 
After the geyser is depressurized the solar conversion valve can be installed as described in our 
“Geyser conversion valve manual”.  

5.3 Solar Circulation Loop Piping 
The solar collector can reach very high temperatures and therefore copper piping must be used for 
the entire circulation loop between geyser and solar collector. Compression type fittings must be 
used on the solar collector itself and are preferred for the entire loop. If required, solder fittings may 
be used, but no closer than 750mm to the collector.  

5.4 Solar Circulation Loop Pipe Insulation 
The quality of insulation on the solar circulation loop drastically influences the thermal performance 
of the solar system. It is critical to insulate the entire circulation loop with high quality pipe 
insulation. In some cases the piping in the solar loop can reach temperatures of more than 140 
degrees Celsius and therefore most standard pipe insulation materials are not suitable. Please use 
only pipe insulation material recommended or supplied by ITS. 

5.5 Circulation Pump Installation 
The standard geyser must be installed according to standard approved practices. The addition of the 
Roma Valve adds two ports to the geyser to enable a circulation loop with the collector. A 
circulation pump is required to pump water from the cold send port of the geyser through the solar 
collector and into the hot solar port of the geyser. Please ensure that the pump is installed so that the 
water circulation occurs in the correct direction through the loop. The arrow on the pump indicates 
the pumping direction. It is advisable to place the pump at the cold send side of the circulation loop. 
 
Note: Please consult the pump installation manual with regards to correct pump physical 
orientation and installation requirements! Most of the pumps require the drive shaft to be 
mounted horizontally. If these pumps are mounted with the rotating shaft in a vertical 
position it will overheat eventually. 

5.6 Re-pressurizing the System 
After the geyser plumbing and the entire solar circulation loop fitment are completed the main 
supply valve to the geyser can be opened. Inspect the entire system for water leaks, paying special 
attention to all compression fittings. 
 

6 CONTROLLER AND ELECTRICAL INSTALLATION 
Please disconnect the power source to all equipment and power cables while you are working 
on them to prevent injury to yourself and possible damage to the equipment. 
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6.1 Controller Positioning and Power Source 
The solar controller can be mounted anywhere suitable, but in most cases the optimum position is 
very close to the geyser to ensure the shortest cable runs. If the controller has a remote display unit 
(e.g.: SR868C6 solar controller) the display should be mounted where the client will have easy 
access but is also aesthetically pleasing e.g.: in the house against the wall, in a cupboard, etc. The 
client should always be consulted on this beforehand.  
 
Power for the controller can be obtained from the geyser element cable provided that there is no 
ripple controller, geyser timer or similar installed that could interrupt the power source. 
Alternatively, power can be obtained from any other plug circuit in the house. If frequent power 
failures are expected a relatively small power backup system can be used to supply the controller. In 
most installations the controller will not directly drive the geyser element and therefore the peak 
power requirement of the controller would be much less that 80W. Please consult the solar 
controller manual for more information. 

6.2 Temperature Sensors and Wiring 
There are different types of temperature sensors provided with the various solar controllers. The 
SR868C6 solar controller uses a PT1000 sensor for monitoring the solar collector (see Figure 11) 
and an NTC10k sensor to measure the temperature inside the geyser. The geyser’s electrical 
element is controlled by the solar controller so the geyser’s thermostat unit can be removed as 
demonstrated below in Figure 12. The NTC10k sensor should be inserted into the pocket previously 
occupied by the thermostat as shown. Twin flex cable can be used to extend the temperature sensor 
cables to the required length. Please consult the solar controller manual for information on the 
required wire diameter.  
 

    
Figure 12: Geyser thermostat removal and sensor fitment 

6.3 Circulation Pump Wiring 
Please consult the relevant controller installation manual. 

6.4 Geyser Element Relay 
It is typical for geyser elements to range between 2kW and 4 kW, although some are smaller. The 
SC868C6 solar controller can drive an element of up to 2kW directly. However, if this option is 
required the power supply and cable to the controller must also be able to provide in excess of 2kW.   
 
It is essential to use the relay supplied by ITS for geyser elements larger than 2kW. The controller 
then drives only the coil of the relay while the relay contacts handle the high current required for the 
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element. The indirect control (relay) method of controlling the geyser element is preferred and 
recommended for all size geyser elements. 
 
It is often preferable to install the element control relay close to the geyser element’s electrical 
contacts. The power cable to the geyser is normally connected to the geyser thermostat which has 
now been removed. The following connections can now be made:  

- Connect the Neutral wire (usually black) directly to one side of the geyser element.  
- Connect the Live wire to tab 14 of the relay. 
- Connect the other side of the geyser element to tab 11 of the relay. 

Thus, the relay is now able to make or break the Live connection to the element. Tabs A1 and A2 of 
the relay are powered by the solar controller geyser element output. Some geysers have blade 
terminals on the thermostat in order to apply power to the element.  In this case the temperature 
sensor pin can be cut off and the thermostat rotated 180 degrees before re-inserting (see Figure 13). 
This modification to the thermostat will cause it to always be in the on condition so that it is now 
only being used as a connector to the geyser element terminals.  The thermostat must be rotated to 
allow the solar controller temperature sensor wire to exit unobstructed by the thermostat housing. 
The completed modification, with relay connected, is shown in Figure 14 below. 
 
Please note that this is a suggested way of installation and may not comply with local 
regulations. This installation should signed off by a qualified electrician to ensure that it is 
complying with local regulations and practices. If done incorrectly the rist of electrical shock 
or fire exists. 
 

 
Figure 13: Thermostat with rod removed and rotated returned to geyser element connections 

    

  
Figure 14: Completed assembly showing relay switch 
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7 SYSTEM COMMISIONING 

7.1  General 
Before switching on the power please double-check all the connections. Also ensure that all 
maintenance valves are fully open. Most of the system commissioning involves the solar controller 
so please consult the controller manual and familiarize yourself with all of its functions and settings.  
 
Air locks are one of the most common problems in a solar system, resulting in poor heat transfer 
and possible damage to the circulation pump. If the installation does not include an Automatic Air 
Release Valve the installer should disconnect one of the compression fittings on the manifold so 
that the water pressure can expel all the air from the system. Please be aware that even if an 
Automatic Air Release Valve has been included in the system the installer is still required to ensure 
that there are no other pipe sections where air could be trapped. 

7.2 Circulation Pump Test 
Note: Activating the pump with no water in the system will result in pump damage! Most solar 
controllers have an override function to switch on the pump. Activate this and feel the pump for 
vibration to make sure it is running. The Wilo and ITS 220V pumps have 3 speed settings and for 
most single collector installations the lowest speed setting can be used. During commissioning it 
may be advisable to select the fastest speed in order to pump trapped air out of the solar loop.  
 

7.3 Geyser Electrical Heating Test 
Note: Activating the element with no water in the geyser will result in element damage! Most 
solar controllers have an override function to switch on the electrical geyser element. Activate this 
and you should see and hear the control relay latching. Leave the controller in override mode for 
some time and make sure that the geyser temperature increases as expected. The controller will 
automatically switch off the override function when the geyser temperature reaches the 
programmed electrical heating switch off temperature (default value is typically 55 °C).   

7.4 Temperature Sensor Test 
Most solar controllers have a method to display the temperatures that are monitored. Verify that the 
temperature readings of the various sensors make sense and change as expected (read the controller 
manual!). 

7.5 Inserting the Evacuated Tubes 
Once the plumbing side of the installation has been completed, and fully tested for leaks, the 
evacuated tubes may be inserted. The thermal transfer tips of the evacuated tubes should be covered 
with a thin layer of thermal paste to improve the thermal coupling with the manifold. This will also 
prevent the copper tip from self welding to the manifold, which would make it very difficult to 
extract the tube if ever required in the future. 
Note: Special care should be taken to apply the thermal paste evenly in a thin layer. Too much 
thermal paste will increase the thermal resistance and limit the system performance.  
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Figure 15: Heat pipe thermal transfer tip showing heat paste application 

 
Before inserting the glass tubes into the manifold first apply some petroleum jelly to the rubber 
seals, as shown below, to ease the insertion friction. 
  

 
Figure 16: Use petroleum lubricant to ensure smooth insertion of the heat pipes 

 
Also ensure that the manifold heat transfer tip sockets are unobstructed and in the correct position 
within the manifold. Incorrect handling and fitting of the compression sockets onto the manifold 
during the plumbing part of the installation can cause the copper manifold to rotate slightly inside 
the manifold casing and will make insertion of the tubes very difficult if not corrected.  
 
Ensure that the heat transfer tip at the top of the tube is properly inserted into the manifold heat 
transfer tip socket. The tip should fit snugly, but excessive force is not required for correct insertion. 
Note: It is possible to break the copper heatpipe if the glass tube is forcefully twisted during 
insertion. 
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8 MAINTENANCE 

8.1 Evacuated Tubes Cleaning 
Before leaving the site it is very important to clean the glass tubes with a suitable glass cleaner to 
ensure that maximum solar energy will be allowed through to the absorber surface. Failure to carry 
out this step may result in reduced performance of the system. 
 
  


