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RVR Solar Water Heater Instructions 

WARNING 
The solar water heater can reach very high temperatures.  High temperature water can 

cause severe injury (serious burns and scalds) or death.  A mixing valve can be connected as 
shown to ensure that the user cannot be exposed to temperatures higher than 60°. 

 
If it is not possible to limit the water temperature to safe levels (this may be the case in a 

dairy application), the installer and user should take all necessary precautions to ensure that 
persons un-familiar with the equipment cannot come into contact with very hot water.  Access 
to the equipment should be restricted and warnings should be posted.  Great care should be 
taken to ensure that children or older persons cannot come into contact with the hot water. 

 

WARNING 
Failure to observe the correct electrical connections may lead to serious injury or death.  

The unit must be installed by a qualified person in strict accordance with IEE regulations.   
In particular, the solar water heater must be earthed and protected by an earth leakage cir-

cuit breaker.  The cable supplying the solar water heater should be fused at 10A. 
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RVR Solar Water Heater Instructions 

Description of solar water heater. 
The solar water heater has 24 specially designed 

glass vacuum tubes which collect the solar energy.  
These allow sunlight in but do not allow heat out. 
The tubes contain water, which is heated by the 
solar energy. This water rises as it is heated and 
gradually fills the tank with hot water. The tank 
temperature can rise as high as 85°C on sunny 
days. 

The tank contains a heat exchanger coil. One 
end of the coil is connected to the cold water sup-
ply and the hot water outlet at the other end.   
The water is heated as it passes through the heat 
exchanger coil.  This water is used for washing and 
sterilising the milking equipment. 

 
The water contained in the solar tubes and tank 

is never mixed with the hot water produced by the 
system.  This means that hot water used for clean-
ing is never stored and there is no risk of le-
gionella growth or other contamination which may 
be a problem with other types of water heater. 
This is a further advantage which ensures the 
highest level of hygiene. 

The solar water heater is also fitted with an 
electric immersion heater. This has an inbuilt 
thermostat which comes on automatically when 
the tank temperature is below 60°C and turns off 
when it reaches 85°C. 

Fig. 1 - Solar Water Heater 

 
How the Vacuum Tube works 

The vacuum tube collector is composed of an inner glass tube, the outer surface of which is 
coated with a special absorption layer.  There is an outer glass tube and between the glass tubes 
there is a vacuum.  The inner tube contains water. 

 
Sunshine enters through the outer glass tube, passes through the vacuum and is absorbed in the 

absorption layer which transforms solar energy into heat energy.  The vacuum space acts as a very 
efficient insulator, which prevents heat being lost from the inner tube. 

 
The water inside the tubes is heated.  As the temperature of the water rises the density reduces 

and the warm water in the tubes moves upwards into the tank.  The cold water in the tank sinks 
down into the tubes.  A natural circulation is set up, and the water in the tank is heated. 

 
1. Inner tube. 
2. Selective absorption layer 
3. Vacuum space. 
4. Outer tube. 
5. Spring clip 
6. Air absorption coating. 
7. Inner tube holder 
 

Fig. 3—Vacuum Tube 

Fig. 2—Schematic 
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Principle of operation of the small tank. 
 

When the solar water heater is installed, the incoming cold water fills the small tank first.  The 
water flows from the small tank into the large tank and finally into the vacuum tubes.  When the 
large tank is full of water, the ball-cock in the small tank closes and prevents further water from 
entering. 

 
The water in the tank and vacuum tubes expands when it is heated and the small tank acts as an 

expansion vessel to absorb the increased volume of the heated water. 
 
If there is any loss of water from the tank or vacuum tube through evaporation or leakage, the 

water will be replenished by the small tank automatically.  The small tank is used to maintain the 
level of water in the water heater automatically. 

Fig. 5— Structure of the tank 

RVR Solar Water Heater Instructions 

Fig. 4  - Diagram of vacuum tubes and tank on bracket 
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Water heater installation 
 
Choosing a site for the solar water heater 

The solar water heater should be installed so that the collector faces due south, if possible.  It 
will work at any orientation between south east and south west, although its output will be re-
duced. 

 
The solar water heater should be rigidly mounted so that it can withstand any strong winds to 

which it may be exposed.  If it is mounted on a supporting structure such as a roof or frame, the 
strength of the supporting structure should be carefully checked to ensure that it can support the 
weight of the solar water heater, and the water which it contains.  Remember that 1 litre of water 
weighs 1 kg.  The total weight of the solar water heater, when it is full of water is approximately 
400 kg. 

Assembly 
 

Assemble the unit according to the following instructions: 
• Unpack all the components and sort the parts into groups. i.e. the frame has a number of 

different length pieces, 
• put all the pieces which are the same together in a group. Assemble the triangles first and 

build up the structure as shown in Fig .6 below.  
• Note: There is a right and left tank support bracket. 

Fig. 6 - Structure of bracket 

RVR Solar Water Heater Instructions 
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Installation of the vacuum tubes. 
 

Slide the plastic grommets over the vac-
uum tubes.  Keep them about 100 mm from 
the open end. 

 
Use water with a small amount of washing 

up liquid to lubricate the end of the tube. 
This makes it easier to install the vacuum 
tube into the tank. Fig. 8 

  
Insert the vacuum tubes into the holes in 

the tank.  Make sure that the tubes are 
seated properly.  When all of the tubes have 
been installed, assemble the lower retaining 
bracket to the frame. Seat the tubes prop-
erly in the retaining bracket.  Fig. 9 

Tighten all the bolts properly including the 
nuts on the cylinder.  

RVR Solar Water Heater Instructions 

Fig. 8 - Inserting the tubes into the tank on top of the collector 

Fig. 9 - Inserting the tubes into the lower bracket 

Installation of the tank 

Fig. 7 - M8 nuts on tank 

 
Place the water tank on top of the frame 

but don't fully tighten the M8 nuts until the 
vacuum tubes are fitted.  The tank may 
need to be rotated so the tubes will line 
up correctly  Fig.7 
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Water Supply 
 
 
A supply of clean water at a reasonable 

pressure must be available.  A minimum pres-
sure of at least 1 bar (10 m head)  is recom-
mended for satisfactory performance.  It is 
unlikely that sufficient pressure will be avail-
able from a storage tank.  The water should 
be supplied from the mains or a pumped sup-
ply. 

RVR Solar Water Heater Instructions 

Fig. 11 - Hydraulic diagram 

Plumbing the unit. 
 

WARNING 
The solar water heater can reach very high temperatures.  High temperature water can cause 

severe injury (serious burns and scalds) or death.   A mixing valve can be connected as shown to 
ensure that the user cannot be exposed to temperatures higher than 60°. 

 
If it is not possible to limit the water temperature to safe levels (this may be the case in a dairy 

application), the installer and user should take all necessary precautions to ensure that persons 
un-familiar with the equipment cannot come into contact with very hot water.  Access to the 
equipment should be restricted and warnings should be posted.  Great care should be taken to en-
sure that children or older persons cannot come into contact with the hot water. 

 
 

The connections to the water heater are detailed in the schematic below, Fig. 11.  
Connect the water heater as shown to the incoming cold water supply, and to the hot water out-

let. 
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Fig. 10 - Flowrate Vs Water pressure 
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Electrical Installation 
WARNING 

Failure to observe the correct electrical connections may lead to serious injury or death.  The 
unit must be installed by a qualified person in strict accordance with IEE regulations.   

In particular, the solar water heater must be earthed and protected by an earth leakage circuit 
breaker.  The cable supplying the solar water heater should be fused at 10A. 

Frost protection. 
 

The solar water heater and the con-
necting pipework may be exposed to 
very cold temperatures in winter time.  
Provision should be made to ensure that 
freezing cannot occur.  All pipework 
connected to the solar water heater 
should be properly insulated and a trace 
heating cable used to ensure that freez-
ing of the pipework does not occur. 

 
The electric immersion heater can be 

energised in cold weather to ensure that 
the water heater is protected from ex-
cessively cold temperatures.   A good 
method of frost protection is shown in 
Fig. 13. 

 

RVR Solar Water Heater Instructions 

 
Lightning protection. 
 

If a lightning protection system is used in the building in which the solar water heater is in-
stalled, and then it should be extended to include protection of the solar water heater. 

 
The solar water heater should not be used during lightning storms and should be disconnected 

from the electrical supply to reduce the possibility of damage or injury. 

 
The solar water heater contains an 

electric immersion heater.  This is rated 
at 1.5 kW.  It is fitted with a thermo-
stat, which switches on when the water 
temperature is below 60° and off when 
the water temperature is approximately 
85°. 

 
A 220 V, 50 Hz supply is required.  This 

should be fused at 10 amps and pro-
tected by an earth leakage circuit 
breaker.  The solar water heater must 
be earthed. 

The solar water heaters should be in-
stalled strictly in accordance with IEE 
regulations. 

Fig. 12 - Wiring of immersion heater 

Fig. 13 - Frost protection schematic 
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Operation of the solar water heater. 
 

Open the supply valve V1. Water will fill the small tank, and this in turn will fill the large tank 
and vacuum tubes. When the tank is full of water, the ball-cock in the small tank will stop further 
water entering the system. 

 
Adjust the mixing valve to the required water outlet temperature. 
 
In cold or cloudy weather, the electric immersion heater may be used as an auxiliary energy 

source to heat the water in the tank.  It is good practice to switch off the power supply before us-
ing water from the tank. 

RVR Solar Water Heater Instructions 

Fig. 14 - Hydraulic diagram 
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