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Wednesday 21st June to Friday 14th July 

� 

From our talks with local authorities and house-builders over the last year, it has become clear that the 
demand for solar hot water systems is rising rapidly.�� 

With this in mind, we are holding a set of demonstrations to show off many of the technologies available, 
and clear up questions relating to solar hot water (and central heating).�� 

The intention is to provide a round-up of what is available out there, and how these can be integrated into 
properties, and to actually demonstrate some working systems. 

The systems we will have on display are as follows: 

� Apricus Evacuated Tube Solar Collector.� This is the latest technology in solar panels, high 
efficiency, and suitable for any system.� This will be fully running, retro-fitted to a tank-fed hot 
water cylinder.� 
�  

� Navitron Evacuated Tube Solar Collector.� This is previous generation technology in solar 
panels (no inbuilt overheat protection), but at less than half the price of similar performance panels 
it is very cost effective.�This will be running on a mobile rig. 
�  

� AES Flat Plate Collector.� This is a more basic technology, simpler but less efficient than the 
evacuated tubes. 
�  

� Twin Coil Unvented Cylinder.�� This is the best known way to provide mains pressure solar hot 
water. This unit will be connected to the evacuated tube panel. 
�  

� Drain Down Pandora Heat Bank Thermal Store.� This is the most advanced way to provide 
mains pressure solar hot water, and if required central heating.� It outperforms the unvented 
cylinders and is a fit-and-forget system requiring no annual maintenance. This unit will be 
connected to the flat plate panel. 
�  

� Combination Boiler Solar Conversion Pandora.� This is the easiest way to add solar to a 
combination boiler installation.� The design removes the need to convert or modify the boiler.� 
This is also a fit-and-forget system requiring no maintenance, and will also fit under a standard 
kitchen worktop. 
�  

� Standard Cylinder Solar Conversion Kit.� This is a new idea we have launched, using a plate heat 
exchanger to convert an existing cold tank / hot water cylinder installation to solar without having 
to replace existing equipment.� The system feeds hot water generated by the solar panel into the top 
of the cylinder where it can be immediately utilised at hot water outlets. 
�  

� Immersion Heater Solar Conversion Kits.� We explore methods allowing solar input to be 



added to an existing cylinder via the immersion heater boss.�� 
��  

� Marley Solar Roof Tiles (PV).� These are a range of roof tiles designed for adding solar to a 
property. 
��  

� Solar Century Roof Tiles (Thermal and PV).� These are an extensive range of integrated roof 
tiles designed for adding solar to a property.� Roof demonstration rig will be with us from 
Monday 3rd July� to Wednesday 12th July. 
�  

� Worcester Bosch Equipment (3rd, 4th July).�� Solar related equipment from one of the 
industries leading boiler manufacturers. Experts from Worcester will be Matt McGann on 3rd July , 
and Vic Turner on 4th July. 
�  

As well as demonstrating the operation of the above, we intend to answer many of the questions 
surrounding solar installations and the possibilities of there use.� It is our intention that you will leave 
Dedicated Pressure Systems with all your questions answered, and the information in hand to progress 
installations.�  

In addition to the solar products, there is also our range of un-vented cylinders, Heat Bank thermal stores, 
pump-sets, and other� heating/hot-water solutions on display. 

If there is a need to discuss possibilities with representatives from other companies, such as your 
preferred boiler manufacturer, then we can also arrange to have them available for questions and 
discussion.� Just let us know in time to make the arrangements. 

The demonstrations will be starting on Wed 21st June at our Epsom factory and showroom, and will run 
for approximately 18 days.� Demonstrations will start at 11:00am.� Other dates can be arranged if 
required, and days are flexible as we understand you may want to wait until the sun is shining, or to 
confirm the presence of a particular manufacturer's products.� Refreshments will be provided.�� 

Please confirm intended dates and numbers of visitors to councils@heatweb.com as well as any 
requests for specific equipment to be showcased. 

We look forward to hearing from you. 

Directions to DPS: 
17 Manor Green Road 
Epsom, Surrey KT19 8RA����������� (click here for map) e-mails only 
 
If driving from the M25, take junction 9(Leatherhead) then follows signs towards Ashtead and Epsom. 
When in Epsom turn left at the lights towards Chessington B280 (not right into the high street). Drive 
under the railway bridge and take a right into Manor Green Road. Near the end of the road is a row of 
shops on the right hand side. Turn through the gate next to the Spar shop, parking and the Factory is 
located behind row of shops. 
If arriving by rail, the nearest station is Epsom.� There is a path from the station to the factory, turning 
left out of station, left under rail bridge, and then left along foot path in row of shops. Please feel free to 
call from the station for a pick-up. 
�� 
�

� 

All DPS Ltd. Cylinders are built to a high standard and are covered and constructed to BS.EN.150 9001.2000,� 
WRAS- all components and Amazon Unvented Cylinders, MOD: AQAPA edition 2; BAE/AG/QC/ SCI Part 1,� 

Preferred supplier to British Nuclear Group. � 



IOP Solar Editorial 
Richard Hanson-Graville, DPS Tel 01372 803643, Fax 01372 803678, Email R@heatweb.com 
15th August 2000 
   

Solar systems are not new, and have been used the 
world over for decades. They have, however, even 
with over 40,000 systems installed, never really made 
it into mainstream use in the UK. We receive 
sufficient sunshine to provide up to 70% of our 
annual domestic hot water needs from a well 
designed solar installation and such a system will also 
reduce harmful emissions by up to 500 kg per square 
metre of panel per year. Solar hot water and heating 
systems are becoming cheaper and more efficient, 
helped by government initiatives such as the 
reduction in VAT to 5% on both parts and labour for 
domestic installations that can demonstrate an 
improvement to energy efficiency. Now is the time 
for UK plumbers to get to grips with solar technology, and start presenting it as a 
serious option to customers. 

There are four main parts to a typical pumped solar system: solar panels, a water store, 
connecting pipework, and controls, typically comprising of a pump and a controller. 
The panels fitted to the roof collect heat from the sun, using it to heat water. This water 
is then circulated to the store, which can be either a vented or unvented cylinder, or a 
thermal store, typically fitted with a dedicated coil to transfer heat into the store. The 
controller monitors the temperatures in the panel and in the store, via dedicated 
temperature sensors, and will activate the solar pump to circulate heat from the panel to 
the store when available (typically when the panel is around 5°C hotter than the store). 
The solar system can be thought of as a separate primary circuit, installed as either a 
sealed system (using an expansion vessel, filling loop and pressure relief valve, or as a 
vented system connected to a feed and expansion tank (higher than the panels).  All 
pipework should be well insulated. 

 



Solar Panels: 

The size of panels required for a domestic property is anywhere between 2m2 and 7m2, 
with panels fitted to the roof either using simple support brackets, or by recessing into 
the roof. The water in the solar system must usually be dosed with anti-freeze to 
prevent frost damage to the panels, however certain systems can overcome this.  

Flat Plate Collectors are 
made of a metal collector 
plate, usually copper, coated 
in special materials and fitted 
into an insulated box. Tubes 
running along the collector 
carry water, and heat is 

conducted from the surface of the collector into 
the water. The range of flat plate collectors is quite 
large offering very good value for money, with 
panels available from AES (as fitted at our own 
premises), Filsol, Solar Sense, Powertech, Viessmann, and others. Flat plate collectors 
can also be 'home-made' with a number of workshops around the country set up to 
provide training. 

The Solartwin panel system is retro-fitted to an existing vented cylinder. The need for a 
controller is removed by the use of a second small photovoltaic panel to power a solar 
pump, which pumps cold water from the cold feed connection to a cylinder, returning it 
hot to the top of the cylinder via the hot water draw off. The panels can resist freezing 
as the collector tubes within the panel are made of rubber and will not burst, however 
protection may be needed against limescale build up within the solar system.  

Evacuated Tube Collectors are constructed of glass solar collector tubes, containing a 
second inner tube with a selective coating. The space between the outer tube and inner 
tube is evacuated and maintained at a high vacuum eliminating all heat loss by 
conduction and convection. Solar radiation passes through the highly transparent outer 
glass tube and reaches the solar selective coating on the outside of the inner tube. The 
solar selective coating absorbs the solar radiation and converts it to thermal energy. 

The first type of 
evacuated collectors 
are Direct Flow 
Evacuated Tube 
Collectors which heat 
up water flowing through the tubes. Panels worth noting 
are the Riomay NEG Suntube (20 year guarantee), the 

Solamax from Thermomax, the Viessmann Vitosol 200, and the Seido 3 Combi-
Collector from PowerTech which has a built in 40 litre mains water store that can be 
used to provide a pre-heated water supply to a standard unvented cylinder or thermal 
store (also avoiding the need for a pump, controller, or anti-freeze). 

The second type are Evacuated Heat Pipe Collectors and differ in that they consist of a 
heat pipe inside a vacuum-sealed tube. Each tube contains a sealed copper pipe (heat 
pipe) that is attached to a black copper fin absorber plate. As the sun shines on the 
black surface of the fin, alcohol within the heat tube is heated and hot vapour rises to 
the top of the pipe. Water, or glycol, flows through a manifold picking up the heat, 



while the alcohol condenses and flows back down into the tube. Both the Thermomax 
Memotron tubes and the Viessmann's Vitosol 300 tubes work on this principle, and both 
have the added advantage of built in overheat protection - when a programmed 
temperature has been achieved, a 'memory metal' spring expands and pushes a plug 
against the neck of the heat pipe blocking the return of the condensed fluid and 
stopping heat transfer. 

Photo Voltaic Panels (PVs) convert sunlight into electricity. Although not as efficient 
as panels used to heat water, they have a huge variety of applications from the large-
scale production of electricity in sunny countries to recharging the batteries in watches 
and calculators, however the only time they apply to plumbing is when used as an 
electricity source for pumps or controls. 

The Solar Store: 

The choice of store to use in conjunction 
with panels is dependent on the type and 
area of panels used. As the heat input from 
the panels cannot usually be limited, the 
store needs to be large enough to absorb all 
the heat delivered by the panels. Protection 
against overheating may be needed, 
however correctly matching the panel size 
to the size of the store should overcome 
this (the larger the store the less chance of 
overheat). A general rule for sizing stores is 
60 litres per square metre of panel, 
however this will depend upon the panel 
efficiencies. 

The most common type of store is a twin coil cylinder, with one coil at the bottom of 
the store dedicated to solar, and the second connected to a standard boiler system to 
provide heat when the solar input is not enough. Alternatively, two stores can be used, 
one heated by the solar, and one by the boiler. Solar versions of nearly all types of 
cylinder are available, and many panels can be supplied with their own dedicated solar 
store. 

Drain-back systems 
overcome problems 
associated with 
freezing or overheat by 
allowing the water to 
drain out of the panels 
back into a thermal 
store during freezing or 
overheat. During 
normal operation, the 
solar pump forces 
water up to the panels. 
On some systems, the 
pump must be on to 
keep water in the 
panels, whereas some 



may make use a control 
valve to allow water to drain. Thermostats on the panel or pipework can be used to 
sense freezing or overheat conditions respectively. With drain-back systems, special 
care must be taken to avoid air locks within the solar pipework. 

Plate heat exchangers can be used to heat a hot water store that is not fitted with a 
dedicated solar coil, and as such can be used to convert cylinders to use solar. Ideally 
the store should have two spare bosses for connection to the heat exchanger. The 
exchanger transfers heat from pumped panel water to the store water, also pumped from 
the store. Heat exchangers are very efficient at transferring heat and are particularly 
suited to district or commercial applications. 

Controls: 

The choice of which solar controller to use will depend upon the 
type of system. A Basic system can make use of straightforward 
controllers, which are no more difficult to install than a central 
heating timeclock. Many include a digital read-out of water 
temperatures in the panels and store, and one should rarely need 
to use the more advanced controllers available. The controller 
will typically need wiring to two sensors (one on the solar panel, 
and one on the solar store or adjoining pipework), to the solar 
pump, and to the mains electrical supply.  Pre-assembled controls 
packs are also available, such as Solar Sense's Consol unit, as 
well as fully pre-assembled units such as our own DPS Cel-F 
Solar Heat Bank. 

Summary: 

The choice of which system to use comes down to a balance of panel efficiency, size, 
cost, the guarantees on the panels, the appearance of the panels, and simplicity of 
installation. One should obtain quotes and performance data for a variety of panel 
types, as well as looking at the cost of associated controls, before making a final 
decision. Although the range of systems available may seem a bit daunting at first, do 
not worry. They are all pretty similar in general operation, and should prove as easy as 
installing a typical boiler system. 
 
  



 
  

Pay-Back Calculations for various Solar Systems  

To the general public, the� first two reasons are generally all that counts.� Although there is a proportion of the population that 
will figure environmental reasons into their thinking, and will pay more as a result, the vast majority are only bothered about 
the economics - will it save or make them money! 

To calculate the likely financial benefits from any solar system is not easy.� This is down to the variation in performance that is 
obtained at different locations and from different equipment, as well as the usage patterns of the end-user. A summary of 
points to consider is as follows: 

� Initial equipment costs. 
� Installation costs. 
� Maintenance. 
� Life expectancy of the system, and any likely repair costs. 
� Location in the county - how sunny is it ? 
� Orientation of roof - how much sun does the panel catch ? 
� Panel efficiency. 
� Price of gas or electricity, and how this is likely to change. 
� Government grants available. 

�    Gains.Gains.Gains.Gains. 

To start, we will work out the gains, or how much we can get from a system.� it is easiest to 
pick a location in the country upon which to base calculations, and adjust any figures for 
different locations.� For the purpose of this exercise we will choose London.� The end figure 
we are usually after is in kilowatt hours (kWh) which is used a standard for fuel prices and 
energy calculations. 1 kilowatt hour is often referred to as a 'unit' and may be seen on most 
electricity meters. This is how much energy is takes to heat 24 litres of hot water (3 minute 
shower). 

The first figure we are often quoted is one for Solar Irradiation - the amount of sun hitting the 
earth.� From the graph of the UK above we can get a rough estimate of 1100kWh per year.��Another source of information on 
solar irradiation by area, and angle to sun, European Commission Join Research Centre, SOLAREC, see 
http://re.jrc.cec.eu.int/pvgis/solradframe.php?en&europe. This provides a great deal of useful data on solar, as well as 
independent testing.� 

For example, the 
graph to the left was 
obtained showing how 
the optimum panel 
angle varies. The 
graph to the right 
shows the irradiation 
in London at an angle 
of 40°C. We can also 
get a figure of 

average solar irradiation in London of 3.092kWh� /m2/day, which in 
turn provides us with a maximum energy input figure for London of 
1130kW/m2 each year. 



  

As a quick example of a calculation relating to a real panel, Navitron provide the figures below for UK latitudes, and quote an 
absorber efficiency of 93%.� Comparing to the EC data above it is only slightly higher, so readings are probable taken nearer 
South Coast. 

This table gives us a total for year for a 20 tube Navitron SFB20 panel at 1640kWh/year. 

From our previous figure of 1130kWh/m2/year in London, at 93% quoted panel efficiency we get 1051kWh/m2/year.� A 20 
tube Navitron panel has a specified absorber surface area of 2.2m2, giving us a total theoretical annual energy gain from this 
panel at 2312kWh/year.� However, this is more than the actual figures provided because the quoted 93% is under certain 
conditions.� This shows the importance of using provided annual data rather than calculating from the solar irradiation data 
and a set efficiency. Solar irradiation data should only really be used to compare relative positions around the UK. 

As another example, take the Worcester Greenskies FK240 Solar Panel. The following is provided. 

As the Worcester pack comes with two FK240 panels, the quoted minimum annual energy gain is 2205kWh/year. 

We now have a figure of how much energy we will get in a typical year from a system, we need to convert this into money.� A 
simple way is to take the available cheap rate electricity price, for example Economy 7.� This may be up to 4p per unit.  
Powergen provide renewable at 8.631 pence per kWh, as another interesting comparison. 

Accurately calculating energy prices over the next 20 years is not easy, with more nuclear power on the horizon, rising energy 
requirements from the populations, and limited gas supplies all in the mix.� If anything one can guess at it will probably rise 
more than inflation, so I am using a figure of 6p per kWh. More than the cheapest electricity, but less than current peak rate.� 
For one's one calculations it may be preferable to compare to gas prices, as this can be half the price. 

For our two examples then we obtain monetary gains of... 

2 x 20 tube Navitron SFB20 panels2 x 20 tube Navitron SFB20 panels2 x 20 tube Navitron SFB20 panels2 x 20 tube Navitron SFB20 panels� with 1640kWh/year each giving us� ££££196.80 / year.196.80 / year.196.80 / year.196.80 / year. 

2 x 2 x 2 x 2 x Worcester Greenskies FK240Worcester Greenskies FK240Worcester Greenskies FK240Worcester Greenskies FK240 panels panels panels panels� with 2205kWh/year giving us ££££111132.30 / year.32.30 / year.32.30 / year.32.30 / year. 

�    Costs.Costs.Costs.Costs. 

Next onto the costs.� Fundamentally there are two ways to install solar. The first is to retro-fit it to an existing installation. The 
second is to upgrade the existing system to one that is compatible with the solar. The cost of removing a hot water cylinder 
and replacing with a new one will considerably increase the overall costs, and hence the pay-back.� For the moment, we will 
assume the system is to be retro-fitted. This will give us a best case scenario, and in reality is often possible. 

  

� JanJanJanJan FebFebFebFeb MarMarMarMar AprAprAprApr MayMayMayMay JunJunJunJun JulJulJulJul AugAugAugAug SepSepSepSep OctOctOctOct NovNovNovNov DecDecDecDec 
kWh/day per m2kWh/day per m2kWh/day per m2kWh/day per m2 0.64 1.17 1.94 3.22 4.17 5.00 4.44 3.61 2.78 1.67 0.78 0.47 
Heat Heat Heat Heat Gain from 1 Navitron Gain from 1 Navitron Gain from 1 Navitron Gain from 1 Navitron 
panel per daypanel per daypanel per daypanel per day

1.15 
kWh 

2.11 
kWh 

3.49 
kWh 

5.80 
kWh 

7.51 
kWh 

9.00 
kWh 

7.99 
kWh 

6.50 
kWh 

5.00 
kWh 

3.01 
kWh 

1.41 
kWh 

0.85 
kWh 

Heat Heat Heat Heat Gain from 1 Navitron Gain from 1 Navitron Gain from 1 Navitron Gain from 1 Navitron 
panel per monthpanel per monthpanel per monthpanel per month

34.5 
kWh 

59.08 
kWh 

108.19 
kWh 

174 
kWh 

232.81 
kWh 

270 
kWh 

247.69 
kWh 

201.5 
kWh 

150 
kWh 

93.31 
kWh 

42.30 
kWh 

26.35 
kWh 

ClassificationClassificationClassificationClassification Worcester Greenskies FK240 Solar PanelWorcester Greenskies FK240 Solar PanelWorcester Greenskies FK240 Solar PanelWorcester Greenskies FK240 Solar Panel 
Net surface area 2.1m2

Stagnation temperature 181ºC

Max operation pressure 3 bar

Min efficiency 525 kWh/m2a

Absorption 92%

Emission 12%



  

The costs can then be broken down into parts and labour.� Is is important to split these in calculations, as many people are 
interested in DIY installations if possible.� The parts required depend on the system, so to start with one example, the following 
is an estimated parts list for retro-fitting a Navitron panel. These are trade prices excluding VAT. 

The labour costs can be split into two. The first is fitting the panel on the roof, and the second is the plumbing, wiring and 
commissioning.�� 

�    Grants.Grants.Grants.Grants. 

Another lucky break that one can obtain is grants for the solar equipment. Currently a domestic system can get £400 from the 
DTI's Low Carbon Buildings Programme (LCBP), see http://www.lowcarbonbuildings.org.uk/home/ 

In our example above this would take the equipment cost down to� £ £ £ £ 773.00773.00773.00773.00 

Other grants are also available from local authorities and other organizations.� 

�    PayPayPayPay----Back.Back.Back.Back. 

We should now have an idea of the costs and the benefits of solar, financially speaking.� We are near a first estimate for the 
pay-back period.� In our Navitron example... 

For Navitron 40 tube retro-fit, equipment cost without a grant is� £ £ £ £ 1173 ex. vat,� 1173 ex. vat,� 1173 ex. vat,� 1173 ex. vat,� £ £ £ £ 1378 inc. vat at 17.5%1378 inc. vat at 17.5%1378 inc. vat at 17.5%1378 inc. vat at 17.5%    
Gains from solar are� £ £ £ £ 196.80 / year.196.80 / year.196.80 / year.196.80 / year.  So our lowest estimate of pay-back for a DIY installed system is� 7 years7 years7 years7 years using 40 
Navitron tubes.�� 

For Worcester 2 FK240 panels retro-fit, equipment cost without a grant is� £ £ £ £ 1250 ex. vat,� 1250 ex. vat,� 1250 ex. vat,� 1250 ex. vat,� £ £ £ £ 1469 inc. vat1469 inc. vat1469 inc. vat1469 inc. vat    
Gains from solar are� £ £ £ £ 132.30 / year.132.30 / year.132.30 / year.132.30 / year.  Estimate of pay-back for a DIY installed system is� 11 years11 years11 years11 years using Worcester 
system.��However the Worcester system qualifies for a grant, and if we allow for a £400 LCBP grant, the pay-back is reduced to 
a period of 8 years8 years8 years8 years.� 

Additional costs based on pay-back at £197 / year: 
Labour at £30 hour, for 10 hours is an optimistic £300, or 1111½½½½    to 2 years to 2 years to 2 years to 2 years additional pay-back time. 
Scaffolding and roofer charges £300, or 1111½½½½    years.years.years.years.    
Backup power supply £65, or 4 months.4 months.4 months.4 months.    
Replacing a broken tube, £50 parts + £50 labour, or (3+3) 6 months.6 months.6 months.6 months.    
Replacing hot water cylinder with mains solar cylinder including labour £1200,� or 6 years.6 years.6 years.6 years.    
    

  

Part�Part�Part�Part� CostCostCostCost

2 x 20 tube Navitron SFB20 panel� £ 672.34

2 x Roof Mounting Kit� £ 16.00

Solar Controller� £ 80

Bronze Pump and Valves £ 100

Pipework and High Temp Insulation (10m) £ 85

Non-Return Valve &� Retro Fit Fittings £ 50

Electronic Anti-Scale Protection £ 80

Delivery Charges £ 150

Total PartsTotal PartsTotal PartsTotal Parts £ £ £ £ 1233123312331233



  

�    Central Heating.Central Heating.Central Heating.Central Heating. 

Regarding the use of solar for central heating, this is often thought to be unworkable, but experience shows that there are 
increasing numbers of installations doing exactly that, especially with underfloor heating.� If we consider that the extra cost per 
20 tube panel can be as low as £500 including vat and extra labour, and at 6p/kWh will pay-back in 5 years if all energy is 
used.� If the panels are for central heating, then some of the useful energy is outside the heating season, and the energy may 
not be usable. 

With central heating from September to May as above, a 20 tube panel used for heating will generate 920 kWh per year for 
heating, and at 6p/kWh this would pay-back in about 10 years.��� The important addition to the system that will be required is 
recoverable overheat protection, as the excess level of heat in summer months will need to be dissipated. 

�    Summary.Summary.Summary.Summary. 

Best estimates see pay-back times for solar from 7 years plus, for a DIY retro-fit system, and 10 years plus for an installed 
retro-fit system.� 13 years plus, for a full DIY mains solar storage system, and 15 years plus for an fully installed mains solar 
storage system. 

The labour rates are the big factor, and with high priced installers and a few hitches, pay-back can get 20 years plus.�As 
installers become more familiar with the technologies, prices will go down.� In reality, the plumbing side of solar requires little 
more knowledge than installing a sealed heating system.� The only tricky bit is mounting the panel on the roof, and weather-
proofing pipework, and with a growing market one would expect to see sub-contractors or panel suppliers providing this 
function separately, thereby allowing any DIY installer, plumber or heating engineer to effectively go solar.� 

Note that the calculation of pay-back in this article have been ay 6 pence per kWh or unit.� This may be a good current average 
for electricity, and maybe for gas over next 10 years, however current gas prices are lower, somewhere between 2.7 and 5 
pence per kWh, making the relative pay-back of solar longer.� If gas and electricity prices rise ahead of inflation, then the 
figures get better at time goes on.� 

If indeed adding solar to a house adds value, then if only 1% is added to a property price then the system may be paid for.� 
And, none of this takes into account the environmental savings on carbon emissions made by systems. 

Richard Hanson-Graville� MA.Mech.Eng FIOP 
DPS 

   

� JanJanJanJan FebFebFebFeb MarMarMarMar AprAprAprApr MayMayMayMay JunJunJunJun JulJulJulJul AugAugAugAug SepSepSepSep OctOctOctOct NovNovNovNov DecDecDecDec 
Hot water for 1 person per Hot water for 1 person per Hot water for 1 person per Hot water for 1 person per 
monthmonthmonthmonth

Approx 80 kWh per month per person 
possible Central Heating for possible Central Heating for possible Central Heating for possible Central Heating for 
3 bed property3 bed property3 bed property3 bed property

3000 
kWh 

2500 
kWh 

2000 
kWh 

1000 
kWh 

500 
kWh 

0 
kWh 

0 
kWh 

0 
kWh 

500 
kWh 

1200 
kWh 

2500 
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3000 
kWh 

Heat Heat Heat Heat Gain from 1 Navitron20 Gain from 1 Navitron20 Gain from 1 Navitron20 Gain from 1 Navitron20 
panel per monthpanel per monthpanel per monthpanel per month

34.5 
kWh 

59.08 
kWh 

108.19 
kWh 

174 
kWh 

232.81 
kWh 

270 
kWh 

247.69 
kWh 

201.5 
kWh 

150 
kWh 

93.31 
kWh 

42.30 
kWh 

26.35 
kWh 



 

� 

Solar Check List�� Pointers on what to look for in solar installations.�  

� 

� 

�� Are the panels suitable for drain down ?Are the panels suitable for drain down ?Are the panels suitable for drain down ?Are the panels suitable for drain down ? 
With some panels you are advised not to leave exposed to the sun without water the panel. 

�� Can the panels run using domestic water ?Can the panels run using domestic water ?Can the panels run using domestic water ?Can the panels run using domestic water ?�� 
Many panels can heat directly the water for domestic use. This makes installation simpler, removing the need for separate 

sealed system. Sometimes manufacturers will ask for additional scale protection. 

�� What happens to the panels if they loose water content and system power ?What happens to the panels if they loose water content and system power ?What happens to the panels if they loose water content and system power ?What happens to the panels if they loose water content and system power ?�� 
Always best checking the worst case situation likely to be faced in operation, such as a power cut or if everything is turned off 

and drained for any length of time.� The last thing that one wants is for damage to the panels to occur, or even be possible. 

�� What is the rated kWh per year from the panel ?What is the rated kWh per year from the panel ?What is the rated kWh per year from the panel ?What is the rated kWh per year from the panel ?�� 
To cut through the complications of working out heat gain and heat loss, best ask for figures of the measured heat gain from 

the panel, the UK location it refers to.� When comparing you may need to adjust for regional variation in the total annual kWh 

per square metre. Evacuated tubes will typically score better because of their lower heat losses.  

�� What is the total payback time ?What is the total payback time ?What is the total payback time ?What is the total payback time ?�� 
Not easy to work out, but given the rated kWh for the panel, the total cost of installation, and the current trends in fuel prices, it 

is possible.� This can provide a purely economic argument for or against any installation.  

�� What are the costs of replacement glass tubes, or glass facing to panel ?What are the costs of replacement glass tubes, or glass facing to panel ?What are the costs of replacement glass tubes, or glass facing to panel ?What are the costs of replacement glass tubes, or glass facing to panel ?�� 
One hopes damage never occurs, but it may, so the cost of fixing any panel is worth knowing. Damages evacuated tubes can 

usually be swapped over individually, but glass sheet fronts may need re-glazing.��  

� What is the guarantee on the Panels ?What is the guarantee on the Panels ?What is the guarantee on the Panels ?What is the guarantee on the Panels ?�� 
A basic indication of the reliability of a system. 5-10 years is typical.  

�� How good do they look ?How good do they look ?How good do they look ?How good do they look ?�� 
Always a catch, but typically needs checking with the planning authorities to make sure the look of the panels can fit in.  

 

�  

  



 

� 

Solar IH Conversion Kit, for Top-Entry Immersion Heater Bosses  

� The Idea is to add two additional 10mm flow and return 

connection, suitable for connection to a solar panel, as quickly and 

easily as possible.� 

� This Solar IH Kit consists of a top-entry immersion heater unit, with 

the additional connections for solar, that is fitted in-place of an 

existing top-entry heater. 

� The only solar components required, apart from the Pandora and 

solar panel, are a standard 6m heating pump, a solar controller, a 

non-return valve, and pipework.� The solar panels are filled with water 

from the hot water cylinder, removing the need for separate filling 

and expansion controls. 

� To protect the water in the panels from freezing, the water can be 

drained out of the panel, provided the panels are higher than the 

water level in the cold water storage tank.� This draining is activated 

by either the solar controller, or a separate frost thermostat.� The 

panels will also drain during power cuts.� Re-filling of the panel is 

done automatically once temperatures rise. 

� Unlike other drain-down or drain-back systems, the panel only 

empties of water during problem conditions, and not every time the 

solar pump turns off.� This is a big improvement, as drain-back 

systems are often known to be noisy as a result of the continual 

draining and refilling. 

 

�  

� � Add Solar to Existing Stores 

� Takes Minutes to Fit 

� Direct Connection, No Coil 

� Integral 3kW Element 

� No Anti-Freeze or Pressurisation Kit 

�

 
The Top Entry Solar IH Kit 

� 

 



 

� 

Solar Twin-Coil Unvented Hot Water Cylinders, with Optional Controls  

� The pre-fabricated range of Unvented Cylinders from DPS is aimed 

to provide a standard unvented system but with all the extra 

components you need for solar fitted and ready to connect to the 

panels. 

� The cylinder is made from Duplex Stainless Steel with a lifetime 

guarantee (provided the unit is serviced regularly in accordance with 

Benchmark).� 

� All the unvented controls are supplied (loose as standard), with 

the incoming cold pressure limited to 3 bar. 

� As with all DPS pre-fabricated systems, the options regarding what 

controls are fitted and wired is up to the customer. This includes 

choosing the type of solar controller from a basic version to a more 

advanced controller that can handle multiple panel positions and data 

logging.� When the unit is supplied completely pre-fabricated, 

including solar controls, primary system controls, and mains inlet 

controls, then installation time is reduced considerably. 

� 

 

�  

� � Solar Ready Unvented Cylinder 

� All Controls Plumbed and Wired 

� Pressurised Solar Circuit 

� Backup 3kW Element 

� Lifetime Guarantee 

� Options for Fitted Primary Controls 

�

 
Indirect� Twin-Coil Unvented 

Solar Ready 

� 

 



 

� 

GXV Heat Bank, with Drain Down Solar�  

� The GX Heat Banks are the most versatile hot water systems in 

our range. Like all other Heat Banks they can will outperform ANY 

other make of hot water cylinder in terms of flow rates, pressures, 

and ease of installation, however the GX will also outperform ANY 

other make in terms of recovery rates, use of multiple heat sources, 

and the volume of water that can be extracted from a cylinder.� 

� The GX is unique in so far as it allows heat gained from solar 

panels to be used to run radiators or underfloor heating. It can even 

be set to run radiators off the boiler and underfloor of the solar.� 

Although the times you want heating do not usually correspond with 

the best solar input, there is definitely potential for taking the chill off 

some rooms on bright days, and this doubles as a useful heat dump 

for overheat protection.�� 

� Connection between the store and the boiler is direct, without any 

coils.� This enables the GX to heat up from the top down, with the full 

boiler output, while allowing adjustable control of how much water the 

boiler heats up.� This is especially useful for solar, as it reduces the 

need for a separate volume of storage to be reserved for the solar 

panels to work on.� The system only needs 5-10 minutes notice to 

heat-up enough of the store for a bath using the boiler if the solar 

hasn't done much. 

� The GX can run central heating using the backup immersion 

heater (standard 3kW with higher outputs on request), as well as any 

other heat sources it is connected to, such as a wood burner, or 

oven unit (Aga, Rayburn). 

� A limitation on the GX is that it is only suitable for vented primary 

(boiler) systems, with a feed and expansion tank higher than all 

radiators, but lower than the solar panel if drain-down protection is 

desired.� The store acts as the perfect air separator and neutraliser, 

overcoming the pumping over the vent and hence problems 

sometimes associated with vented systems.�� 

 

� 

� 

� 

� 

� 

� 

� 

� 

� 

� Mains Pressure Hot Water (9 bar) 
� Direct Connection to Solar Panels 
� Direct 40kW Connection to Boiler 
� Adjustable Volume heated by Boiler 
� Run Heating off Boiler, Solar or Electric 
� Pre-Fabricated, Wired & Tested 
� Built in Drain-Down Frost Protection 
� No Anti-Freeze or Pressurisation Kit 
� Fit & Forget 
� 1 Year On-Site Backup 
� 25 Year Guarantee on Store 
� * Requires Vented Primary System 

�

 
The GX Heat Bank  

with fitted Solar Controls 
Patented DPS Technology 

� 

  



 

� 

Pandora Heat Banks, with Drain Down Solar�  

� The Pandora Heat Banks are most popular hot water cylinder in 

our range. They can will outperform ANY other make of hot water 

cylinder in terms of flow rates, pressures, and ease of installation.� 

� The Pandora can be connected to most types of solar panel 

directly, without the need for a coil, anti-freeze or additional overheat 

protection.� The only limit for direct connection is that the solar panel 

must be within 4m from the base of the store, so that the panel can 

be filled by the positive head of the pump. 

� The only solar components required, apart from the Pandora and 

solar panel, are a standard 6m heating pump, a solar controller, a 

non-return valve, and pipework.� The solar panels are filled with water 

from the Heat Bank, removing the need for separate filling and 

expansion controls. 

� To protect the water in the panels from freezing, the water can be 

drained out of the panel.� This is activated by either the solar 

controller, or a separate frost thermostat.� The panels will also drain 

during power cuts.� Re-filling of the panel is done automatically once 

temperatures rise. 

� Unlike other drain-down or drain-back systems, the panel only 

empties of water during problem conditions, and not every time the 

solar pump turns off.� This is a big improvement, as drain-back 

systems are often known to be noisy as a result of the continual 

draining and refilling. 

� 

 

� � Mains Pressure Hot Water (9 bar) 
� Direct Connection to Solar Panels 
� Pre-Fabricated, Wired & Tested 
� Built in Drain-Down Frost Protection 
� No Anti-Freeze or Pressurisation Kit 
� No Discharge Pipes 
� Fit & Forget 
� 1 Year On-Site Backup 
� 25 Year Guarantee on Store 

�

 
The Indirect Pandora Heat Bank 

with fitted Solar Controls 
Patented DPS Technology 

� 

 



CPC-180-ABNABXCPC-180-ABNABX

Manually Filled store - NO discharge pipe or overflow.•

100kW Plate Heat Exchanger can heat 30 ltr/min of mains hot •

water, up to 6 bar pressure.

Connects directly to solar panels on a unique drain down •

arrangement, that avoids any need for a solar coil, anti-freeze, or 

additional overheat protection. 

Flow

Switch

CPC-180-ABNABX

Wiring Diagram:

16A, 3kW

HX14

53

1    Plate heat exchanger, L18-14 (100kw)

2    Flow switch

3    Heat exchanger pump

4    Thermostatic mixing valve, RWC Heatguard 22mm

5    Drain off cock

6    Removable lid

7    White plastic coated steel casing

8    Anti-vacuum valve

9    Vent, with evaporation protection

10  Filling Point, with hose

11  Wiring Centre

13  Boost Immersion Heater

17  Cylinder Thermostat, Immersed [70°C]

18  Lockshield Balancing Valve, 22mm

19  Automatic Air Vent with Manual Vent

20  Hot Water Zone Valve, 22mm

21  Heating Motorised Valve, 28mm

28  Danfoss FP715 Two Channel Programmer

30  Danfoss RMT230 Room Thermostat

41  Spare bosses for Solar Drain Down

53   Y-Pattern Strainer
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DEDICATED PRESSURE SYSTEMS LTD. 

Telephone 01372 803 675 
Fax 01372 803 678 

Email dps@heatweb.com 
�Internet http://www.heatweb.com 

� 
SOLAR DRAIN DOWN HEAT BANKS 

� 
The Solar Drain Down option for DPS Heat Banks is aimed at integrating solar panels to the store in the 
simplest possible system.�� 

� No coil - the water in the store is pumped directly into the panels, giving the maximum possible 
heat transfer into the store, while removing the need for pressurisation kit for the solar system. 
�  

� The panels can be drained to protect them from freezing or overheating, removing the need for 
anti-freeze or a solar heat dump (radiator).  

� 
 
The panels are filled by pumping water from the Heat Bank 
up to the panel, using the positive pressure of the pump to 
lift the water up to the roof. 

The Drain Down valve is shut, preventing the water from 
draining back into the store. When the pump turns off, the 
water remains in the panels under negative head.� 

The pump is turned on and off by the a Solar Controller 
that with power the pump when it detects the temperature 
in the panel is 5°C or more hotter than the store. 

� 

� 

Under problem conditions such as freezing or overheat, it 
becomes necessary to drain the panels to prevent them from 
freezing or to prevent further heat input from the sun. 

Drain down is achieved by opening the Drain Down valve, 
by removing power to it.� Once open the valve allows air 
from the top of the store to clear up into the panels, and 
thereby let the water drop back into the store. 

IMPORTANT:� Some evacuated tube solar panels are not 
suitable for drain down operation. Please check with the 
proposed panel manufacturer in advance. 



CPC-180-ABNAB4CPC-180-ABNAB4

Manually Filled store - NO discharge pipe or overflow.•

100kW Plate Heat Exchanger can heat 30 ltr/min of mains hot •

water, up to 6 bar pressure.

Connects directly to solar panels on a unique drain down •

arrangement, that avoids any need for a solar coil, anti-freeze, or 

additional overheat protection. 

Flow

Switch

CPC-180-ABNAB4

Wiring Diagram:

Drain

Valve

Solar

Pump

16A, 3kW

HX14

53

42

1    Plate heat exchanger, L18-14 (100kw)

2    Flow switch

3    Heat exchanger pump

4    Thermostatic mixing valve, RWC Heatguard 22mm

5    Drain off cock

6    Removable lid

7    White plastic coated steel casing

8    Anti-vacuum valve

9    Vent, with evaporation protection

10  Filling Point, with hose

11  Wiring Centre

13  Boost Immersion Heater

17  Cylinder Thermostat, Immersed [70°C]

18  Lockshield Balancing Valve, 22mm

19  Automatic Air Vent with Manual Vent

20  Hot Water Zone Valve, 22mm

21  Heating Motorised Valve, 28mm

28  Danfoss FP715 Two Channel Programmer

30  Danfoss RMT230 Room Thermostat

42   Drain Down Valve

43  Solar Programmer

44  Solar Pump

45  Non-Return Valve

53   Y-Pattern Strainer

4

2
3

1

11

30

21

19

18

28

13

17

5

20

6

7

8

9
10

44

43

45

5



CPC-180-ABNABSCPC-180-ABNABS

Manually Filled store - NO discharge pipe or overflow.•

100kW Plate Heat Exchanger can heat 30 ltr/min of mains hot •

water, up to 6 bar pressure.

Flow

Switch

CPC-180-ABNABS

Wiring Diagram:

16A, 3kW

HX14

53

1    Plate heat exchanger, L18-14 (100kw)

2    Flow switch

3    Heat exchanger pump

4    Thermostatic mixing valve, RWC Heatguard 22mm

5    Drain off cock

6    Removable lid

7    White plastic coated steel casing

8    Anti-vacuum valve

9    Vent, with evaporation protection

10  Filling Point, with hose

11  Wiring Centre

13  Boost Immersion Heater

17  Cylinder Thermostat, Immersed [70°C]

18  Lockshield Balancing Valve, 22mm

19  Automatic Air Vent with Manual Vent

20  Hot Water Zone Valve, 22mm

21  Heating Motorised Valve, 28mm

28  Danfoss FP715 Two Channel Programmer

30  Danfoss RMT230 Room Thermostat

32  Flow to solar coil, 22mm

33  Return from solar coil, 22mm

34  Solar Sensor Pocket

35  Overheat Relief Regulating Valve

36  Overheat Relief Discharge Valve

53   Y-Pattern Strainer
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CXC-150-ABADB-BEBVCXC-150-ABADB-BEBV

Connects to a Feed and Expansion Tank (max. 10m head).•

100kW Plate Heat Exchanger can heat 30 ltr/min of mains hot •

water, up to 6 bar pressure.

Flow

Switch

CXC-150-ABADB-BEBV

Wiring Diagram:

9

16A, 3kW

55

55

HX14

53

1    Plate heat exchanger, L18-14 (100kw)

2    Flow switch

3    Heat exchanger pump

4    Thermostatic mixing valve, RWC Heatguard 22mm

5    Drain off cock

7    White plastic coated steel casing

8    Vent

9    Cold Feed

11  Wiring Centre

13  Boost Immersion Heater

17  Cylinder Thermostat, Immersed [70°C]

28  Danfoss FP715 Two Channel Programmer

30  Danfoss RMT230 Room Thermostat

32  Flow to solar coil, 22mm

33  Return from solar coil, 22mm

34  Solar Sensor Pocket

40  Primary Return Valve, 22mm

44  Heating Pump 5m

53   Y-Pattern Strainer

55   Solid Fuel / Gravity 1'' Connection
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CPC-180-ABNABXCPC-180-ABNABX

Manually Filled store - NO discharge pipe or overflow.•

100kW Plate Heat Exchanger can heat 30 ltr/min of mains hot •

water, up to 6 bar pressure.

Connects directly to solar panels on a unique drain down •

arrangement, that avoids any need for a solar coil, anti-freeze, or 

additional overheat protection. 

Flow

Switch

CPC-180-ABNABX

Wiring Diagram:

16A, 3kW

HX14

53

1    Plate heat exchanger, L18-14 (100kw)

2    Flow switch

3    Heat exchanger pump

4    Thermostatic mixing valve, RWC Heatguard 22mm

5    Drain off cock

6    Removable lid

7    White plastic coated steel casing

8    Anti-vacuum valve

9    Vent, with evaporation protection

10  Filling Point, with hose

11  Wiring Centre

13  Boost Immersion Heater

17  Cylinder Thermostat, Immersed [70°C]

18  Lockshield Balancing Valve, 22mm

19  Automatic Air Vent with Manual Vent

20  Hot Water Zone Valve, 22mm

21  Heating Motorised Valve, 28mm

28  Danfoss FP715 Two Channel Programmer

30  Danfoss RMT230 Room Thermostat

41  Spare bosses for Solar Drain Down

53   Y-Pattern Strainer
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DEDICATED PRESSURE SYSTEMS LTD. 

Telephone    01372 803 675 
Fax 01372 803 678 01372 803 678 01372 803 678 01372 803 678    

Email    dps@heatweb.com dps@heatweb.com dps@heatweb.com dps@heatweb.com     

�Internet    http://www.heatweb.com  
� 

��� ��� ��� ���     +SOLAR TWIN COIL OPTIONS+SOLAR TWIN COIL OPTIONS+SOLAR TWIN COIL OPTIONS+SOLAR TWIN COIL OPTIONS    

    

 

 

The Amazon Super cylinder has a Stainless Steel inner Vessel with a 25 YEAR guarantee25 YEAR guarantee25 YEAR guarantee25 YEAR guarantee. It is highly insulated and 

finished in a White Steel Casing. 

Quite simply, a very high quality laser welded stainless steel vessel, manufactured to the highest standards.� The 

Amazon MK2 allows quick installation of the expansion vessel by screwing directly into the top of the cylinder, or if 

preferred this can be installed into the cold supply as standard. The use of an expansion vessel instead of an internal 

bubble, overcomes the problems of regularly recharging the bubble to avoid dripping discharge pipes.  

 
Inlet Pressure Reducing Valve set at:��� 3 bar 

Temperature & Pressure Relief:� 7 bar�� 90°C 

Expansion Relief:� 6 bar 

Water Inlet Control assembly with filter and back feed protection, 

Immersion Heater, Combined Cylinder & Overheat Thermostat, Boiler 

Cut-Off Valve, Tundish, and Expansion Vessel� are� supplied loose for 

site installation. 

INDIRECT AMAZON MK2 

Unit sizes and details are as follows: 

Our New 170 Litre Horizontal Hot Water 

Cylinder may be the perfect solution for 

your needs. 

Overall Height 610mm. Overall Length 
1247mm.  

Unit Code
Capacity 
(litres)

Unit Height 
(mm)

Turns of 
Coil

Expansion  

Vessel 
(litres)

ASC-MK2-90-IND 90 755 8

12

ASC-MK2-125-IND 125 980 8

ASC-MK2-150-IND 150 1105 9

ASC-MK2-170-IND 170 1255 11

ASC-MK2-200-IND 200 1455 12

ASC-MK2-200-IND-TC 
SOLAR TWIN COIL

200 1455 12 + 9

ASC-MK2-250-IND 250 1755 14

19
ASC-MK2-300-IND 300 2065 16

ASC-MK2-300-IND-

TC 
SOLAR TWIN COIL

300 2065 16 +9



D.P.S. SOLAR CONVERSION SYSTEMS 

TANK-FED HOT WATER SYSTEMS. 

The following are ways of converting a standard tank fed cylinder 

installation to solar. 

 

TANK-FED with DIRECTLY PUMPED PANEL 

The simplest form of converting a vented system to solar.  

The cold feed is broken into and the water is pumped up into 

the panel using a bronze solar pump.   

See Note #1. 

  

TANK-FED with DIRECTLY PUMPED PANEL, 

LOW VELOCITY D.C. SOLAR PANEL DRIVEN PUMP 

"Solar-Twin" 

The Solar-Twin method of converting a vented system to 

solar.  The cold feed and vent are broken into and the water 

is pumped up into the panel using a d.c. solar pump that is 

powered by a separate PV solar panel.  Hot water is fed into 

the top of the store. 

The Solar-Twin panel is flexible and immune to freezing or overheat. 

  

   

 

TANK-FED with DIRECTLY PUMPED PANEL  

via CONVERTED IMMERSION HEATER ASSEMBLY 

A replacement immersion heater, developed by DPS, that 

converts a top entry immersion heater to also provide a flow 

and return from the base of the store to the solar panel. A 

bronze pump is used to fill and circulate water through the 

panels. 

See Note #1. 

  

 

TANK-FED with PRESSURISED PANEL  

via PLATE HEAT EXCHANGER (Thermo-Syphon) 

A sealed & pressurised solar system, connecting to the 

cylinder via a plate heat exchanger.  Heat moves from the 

heat exchanger to the top of the store by gravity circulation. 

See Note #2. 



  

 

TANK-FED with PRESSURISED PANEL  

via PLATE HEAT EXCHANGER (Pumped) 

A sealed & pressurised solar system, connecting to the 

cylinder via a plate heat exchanger.  The cold feed is broken 

into to provide a flow and return to the heat exchanger on 

pumped circulation using a bronze pump. 

See Note #2. 

 

TANK-FED with PRESSURISED PANEL  

via IMMERSION HEATER COIL 

A sealed & pressurised solar system, connecting to the 

cylinder via a flexible stainless steel coil that is inserted 

through an immersion heater boss. 

See Note #2. 

 

TANK-FED with PRESSURISED PANEL  

via PRIMARY HEATING COIL with PLATE RECOVERY 

A sealed & pressurised solar system, connecting to the 

cylinder via the existing primary coil. To replace the coil a 

plate heat exchanger and bronze pump are added that will 

use the full boiler output to recovery the store from the top 

down.  

This is the only form on converting that will allow a smaller 

volume of water to be heater by the primary heat source, 

hence leaving a solar reserve.  The addition of rapid recovery 

makes up for the loss of storage. 

See Note #2.  

  

 

Note #1.  The panel can be drained if necessary to protect from freezing or overheat, but panels must be suitable for potable 

water, as well as operating empty.   

Drain down facility is added by the addition of a valve between the cold tank (above the water level) and the return from the 

solar panel. Under normal operation the valve is shut, and water is held in panel under negative head when pump is off. Under 

drain conditions, the valve opens allowing air to clear into the panel and the water to drop out. 

  

Note #2.  The panel will typically contain anti-freeze to protect from freezing, and additional requirements may be needed for 

overheat protection. 

Sealed solar systems require the following pressurisation components: expansion vessel, filling loop (with connection to mains) 

and pressure relief valve (3 bar) with pressure gauge. A discharge is required, that can be taken to drain, or to a drum.  




