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1 Introduction

Thank you for obtaining an Extreme Heat Solar (EHS) Solar water heater.

WARNING: Please read the complete manual before attempting to install the Solar water heater.
Failure to do so can cause serious injury and/or damage.

All EHS solarwaterheaters are very efficient thermal solar systems using advanced materials to
convertsunenergyinto heatenergy.

This manual describes the safe and correctinstallation procedurefor EHS solar water heaters. It

assumesthe general knowledge of aregisteredinstallerand provides guidance interms of the

installation of the solarthermal components. Systems must be installed by qualified plumbers and

electricians, in accordance with relevant South Africa norms and standards, National Building

regulations, Law and Regulations, Local by-Laws, including the following:

* SANS 198 - Functional control valves and safety valves fordomestichot and cold watersupply.

* SANS 10106 - The installation, maintenance, repairand replacement of domesticsolar water
heating systems, edition three.

*  SANS10252 - Watersupply and drainage for Buildings. Part 1 — Water supply installations for
buildings.

* SANS 10254 - The installation, maintenance, replacement and repair of fixed electricstorage
water heating systems.

* SANS 10142 - The wiring of premises. Part 1 - Low-voltage installations.

* SANS10400 - Parts A, B, L, XA.

*  Occupational Health and Safety Act (Act 85 of 1993).

* National Buildings Regulations Act 103 of 1977.

* Water Services Act (Act NO 108 of 1977).

It isthe responsibility of the installer to ensure that they and their staff are familiar with and
competentinrespectof the above. Responsibility for the safe and properinstallation of asystem
restswith the installer.

The solar hot water systems referred to herein must be installed in accordance with these
instructions, local and national plumbing regulations, municipal building codes and any other
relevant statutory regulations.

Observation of these instructions is mostimportant and failureto do so could void the warranty. The
connection, attachment, integration or general association of other equipment or parts which either
directly orindirectly affect the operation or performance of the solar system could void the
warranty. Othersuch equipment or parts not supplied by EHS, which may affectits
operation/performance, mustfirst be authorised by EHS in writing to validate the full benefits of the
warranty.

EHS does not accept liability or responsibility for the final fitness of water for consumption from this
water heater, as the water quality is not affected by the system and is a function of the water supply.
This manual has been written with the intention of ensuring that the systemis correctly installed and
that the owner/useris fully informed.
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2 System description

2.1 Basic operation

EHS Solar water heaters utilize state of the art materials to ensure high efficient heat transfer from
the sun to the waterina wide variety of weather conditions. Heat generated by the collectoris
directly related to the amount of sun energy onto the vacuum tubes.

EHS No Pressure solar water heaters are complete on the roof systems whereby the w ater storage
tank and solar collectorare mounted on the roof as a complete system.

2.1.1 Collector

The solar collector consists of various evacuated tubes or vacuum tubes. These glass tubes are
constructed by creating 1 glasstube inside asecond glass tube. The area between the 2glass tubesis
avacuum, forming a theoretical perfect temperature isolator. The innerglass tube is coated with a
highly absorbent material collecting the sun’s energy and transferringitto the waterinside the inner
glasstube. The UV energy fromthe sun passesthrough both glass tubes heating the waterin the
innertube. Since the vacuum between the 2tubesforms a nearperfectisolator, heatfromtheinner
glass tube cannot escape backinto the atmosphere -evenin cold conditions. The heated water
inside the vacuumtube rises tothe tank causing the colder waterinthe tank to lowerinto the
vacuumtubes. This processis referred to as the thermosyphon effect. This process resultsinavery
efficient solar water heating system forawide variety of weather conditions.

2.1.2 MainTank

The Solar watertank isa no pressure tank and acts as storage and circulation reservoirfor the water.
The vacuum tubes of the solar collectorenterthe tank close to the bottom at an angle creatingaway
for the waterinthe vacuum tube to enterand exit the storage tank. The main tank has provision for
an electrical element to boost the watertemperature when needed.

2.1.3 CisternTank

The cisterntank isinstalled on top of the no pressure main tank. This tank acts as an additional
reservoirtothe maintank. This isneeded since heated wateris less dense compared to colder water
and needsalargerstorage area. The extravolume needed forthe hot wateris provided by the
cisterntank. The cistern tank controls the flow of waterinto the main tank fromthe main water
supply. This flow is regulated by a mechanical float valve.

2.1.4 Frame

The frame of the solar waterheater mounts the tank and collector onto the roof. Since the angle of
the solar collectorinfluence the efficiency of the heat collection, the frame is reconfigurable to fita
flatand pitched roof.

2.2  Frost Protection
The EHS No Pressure systems are freeze resistant systems when correctlyinstalled. The correct

thermalisolation material must be usedtoisolate the supply and return pipes of the solar water
heater.

2.3 System Specifications
System heat performance:

Model QFactor* Energy Rating **
EHS 100 ¢No Pressure TBA 12.6 Mj perday
EHS 150 ¢No Pressure TBA 18.9 Mjj perday
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*The thermal performance of the systems have been established by the South African Bureau of
Standardsinterms of SANS 6211, at an incomingradiation of 16MJ per m? perday, a temperature
differential of 10°C and at an inclination of latitude plus 10°.

**Q-factor is calculated in mega-joules whereas the energy ratingis calculated in kilo-watt hours.
The energy ratingis calculated by converting the g-factorinto kw/h. The specificthermal capacity of
the EHS No Pressure collectoris 12.6MJ/D.

Storage Tank EHS 100 ¢ No Pressure EHS 150 ¢ No Pressure
Storage Volume [ 100 ¢ 150 ¢

Weightempty [kg] 17 kg 22.5 kg

Dimensions [w] x [H] x [L] 470 x470 x 1160 470 x470 x 1700

Cold waterinletconnection % % “

Hot water outlet connection % % “

Supply pressure 2 bar 2 bar

Operating pressure 0 bar 0 bar

Internal electrical element 2 kw 2 kw

3 Health and Safety

3.1 General

This systemis capable of heating waterabove 90 degrees Celsius. Waterabove 50 degrees can cause
scalingand serious burns. Under certain conditions the system can expel excess hot waterabove 90
degrees as a safety measure to avoid overheating and over pressurizing. This wateris expelled
through the overflow porton the main tank and/or cistern tank. Never close off these overflow
ports. Take care notto come in contact with water expelled from these ports.

3.2 Transport and handling

The followinginstructions should be considered when transporting and handling the solar water

heater:

* Considerthe maximum weight of the solartank and vacuum tubes.

* Takethe dimensions of the total system into consideration

* Do not liftthe vacuum tube carton by the straps since they can break.

* Avoidimpact or mechanical forces on the vacuumtubes. Whenlose glass is detected, take
extreme care when opening the vacuum tube boxes. Use the required safety protection gear.

* Remove any obstaclesthat could pose a trip hazard.

* Do not damage the main tank or frame, since exposed parts will corrode easy.

3.3 Installation considerations

Allinstallations need to be carried outin accordance with the Occupational Health and Safety Act.

Please take note of the following duringinstallation:

* Installation of the Solar water heater must only be performed by qualified installers.

* Installation must comply with local authority regulations.

* Ensurethat theinstallation manual is available duringinstallation.

* Assessite specificrisks and eliminate orreduce risk to an acceptable levelto satisfy the health
and safety requirements.

* Postponeroof workwhen weather creates unsafe working environment on the roof.

* Do notremove ordisable any safety devices.
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* Glassvacuum tubes can reach boiling pointin a matter of minutes when exposed. Shade vacuum
tubes andfill with water before installing as part of the system.

* Take care to use safety gloves and safety goggles to preventinjury due to the risk of breaking
glasstubesduringinstallation.

* Be aware of overhead powerlines connected through roofs.

* Assessafetyissuesrelatedtoliftingand workingonthe roof are in place and ade quate before
commencinginstallation.

* Inform building occupants to when installation willtake place.

* Install necessary safety barrier to keep unauthorised persons from entering unsafe area.

* Ensureinstallation personal are trained, wellequipped and fit for the installation.

4 System placement and orientation

The following points needs to be considered when selecting a suitable installation location forasolar
water heatersystem.

4.1 General

For optimum performance the solar collector needs toface the equator (north in the southern
hemisphere). The closerthe collectorfaces true north, the more efficient the total system will
perform. Roof locations which face less than 45 degrees from the equator are acceptable.

4.2 Shading

Propersite inspectionis needed to ensure that minimal shadingis cast onto the collector. More
shadows during wintertime needs to be considered as well as shadows from fast growing trees.

4.3 Collector angle

The angle of the collector needsto be installed between 25 and 45 degreesto ensure optimum solar
heating and thermosyphon effect of the waterin the vacuumtubes. A collector angle of more than
45 degreeswill resultinless sun exposedtothe collector duringsummerand a collector angle of less
than 25 degreeswillreduce the thermosyphon effect resultingin aless efficient heat transfer
betweenthe waterinthe vacuumtube and the water in the storage tank.

The collectorangle can be adjusted by adjusting the rearlegs (legs underthe main tank) of the frame
as described inthe Installation section.

4.4 Rooflocation

The location on the roof where the solar water heater needs to be installed should be as close as
possible tothe location where the most hot wateris needed. A large distance between the solar
waterheaterand the location where the wateris needed will resultin heat loss, especially during
colderseasons.

4.5 Structural strength

The roof structure where the solar water heater needsto be installed needs to be inspected for
structural integrity. The structure needsto be able to carry the total system weight when filled with
water. Special care needs to be taken for on roof installations where the system connects with the
roof. The necessary support needsto be installed to ensure a safe installation.

100/ / 150¢ NO PRESSURE EVACUATED TUBE SYSTEM



EXTREME HEAT SOLAR

4.6 Mounting methods

4.6.1 Tileroofs

To fix the solar water heaterto a tile roof, install hoopiron to the nearest purlin/support brace above
where the top frame feed is situated on the roof. The hoop iron passes between tiles to connect with
the frame of the solarwaterheater. Ensure that the heaviest part of the frame is supported by a
purlin. If necessary installadditional purlins underthe tiles to avoid the tiles from cracking and
supportthe weight of the solar water heater. Use this method forall frame mounting points.

Figure 1 Hoopiron fixed to brandering. Figure 2 Hoop iron protruding between tiles.
4.6.2 Metalroofs

To fitthe solarwaterheater onto a metal roof, locate the nearest point of a purlin where the top feet
of the frame needsto beinstalled. Securethe top feet of the frame onthe purlin. If no purlinis
available, support the inside of the metal roof sufficient to be able to carry the weight of the solar

water heater. Use the correct roof mounting screws and matching sealing washers to secure the
frame to the roof.

5 Installation

Duringinstallation and fitting care must be taken that no debris enters the system and pipes. This will
cause obstructionin the watersupply. All plumbing pipes needs to be flushed before connecting the
solarwater heater. Installation instruction of the 100 L and 150 L are identical. The 150 L hasa 150L
tank with 15 tube holes and 15 tube holesinthe bottom support frame, whereby the 100 L tank has
10 tube holesinthe tank and bottom supportframe.

1. Openthelongnarrow boxthat containsthe geyserframe. The frame should consist of:

Picture 1.1 Geyser frame elements
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1) 1 xBag of bolts, nutsand washers

2) 4 xFoot pieces

3) 1 xBottom horizontal frame (81cm for the 100L and 121 cm forthe 150L)
4) 2 xHorizontal frame (81 cm forthe 100L and 121 cm forthe 150L)

5) 4 xShort cross support (38 cm)

6) 2 xLongcross support(54.5 cm)

7) 2 xSideframe (204 cm)

8) 1xTube base (82 cm forthe 100L and 121 cm for the 150L)

9) 2xleg(78.7 cm)

2. Attach the oneside frame section (7) to
the tube base segment (8) using bolts,
washers and nuts fromthe supplied bag

(1).

Picture 1.2 Side frame element attached to tube base element

3. Attach the secondframe section(7)
to the tube base segment (8).

Picture 1.3 Side frame elements attached to tube base element

4. Attach the horizontal frame section
(4) together with the 90 degree
supports. Note the position of the
centre holesinsection (4).

Picture 1.4 Horizontal frame element attached to frame

5. Attach the two cross support
parts (6) betweenthe horizontal
frame section and the side
frames.

Picture 1.5 Cross support elements added

NOTE: If the geyserwill be mounted flat on a roof without the leg sections, skip to step 12.
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6. Attach twofootpieces(2)tothelegs(9).

Picture 1.6 Foot pieces attached to the legs

7. Attach thelegstothe frame.

Picture 1.7 Leg segments
attached to the frame

8. Attach the second horizontal frame
section (4) betweenthe legs.

9. Attach theside crosssupportsections. Picture 1.8 Horizontal frame

element fitted

Picture 1.9 Side cross support sections fitted
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10. Attach the 2 x short horizontal cross
supportsections (6).

11. Attach the bottom horizontal frame
section (3) and the 2 x short
horizontal cross supportsections (6).

Picture 1.10 Bottom horizontal section fitted

12. Attach the frame feetto the roof usingappropriate roofing screws.

13. Openthe boxthat containsthe geysertank.

Picture 1.11 Tank and isolation material in box

14. Remove the thread protectingrubbers fromthe bolts.

15. Remove the nuts from the mounting bolts.

Picture 1.12 Thread protecting rubbers are being
removed

Picture 1.13 Remove the nuts
from the mounting bolts
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16. Install the tank on top of the frame. Make sure that
the four tank mounting bolts fit through the two
openingsinthe frame.

17. Install one of the stainless steel pipes atthe cold
waterinletatthe top of the tank.

Picture 1.14 Geyser tank
installed on the frame

Picture 1.15 Stainless steel pipe installed at the cold water
inlet of the geyser tank

18. Fitthe rubbercollararoundthe geyser’s cold water
inlet.

Picture 1.16 Collar installed around cold water inlet

19. Apply hemtothe thread of the cold waterinlet before installing
the reservoirtank.

20. Rotate the geysertankuntil the reservoirtankisentirely vertical
before fitting and tightening the four tank bolts to the frame.
(These are located at the bottom of the tank.)

Picture 1.17 Reservoir tank installed
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21.

22.

23.

24.

25.

Openthe box that contains the vacuum tubes. Handle the tubes with care — especially the
bottom end since it containsa vacuum. If a tube is damaged, air will be forced in and the bottom
end of the tube will change to a milky colour. A faulty tube needsto be replaced.

Beforeinsertingatube intothe geyser, fill the tube with water (if atube isinstalled without
water, itwill be hot by the time the cold water isadded, and crack). Install the black coverrubber
around the open edge of the tube and lubricate the open edge with adishwashingliquid or
window cleaner. This will ease the task of inserting the tube into the geyser.

Picture 1.18Fill the tube with water, install the rubber and lubricate the open end of the tube

Push the open end of the tube carefully into the first hole of the geyser until the bottom of the
tubeisjust overthe tube base section (8). Pull the tube alittle bit back until the bottomiis settled
firmlyinthe base of the frame.

"

Picture 1.19 Installing the vacuum tube

Install the remainder of the vacuum tubes.

Cut two pieces of 15mm copper piping:
approximately 14cmand 19cm. Use these
pipingto connectthe geyseroverflow to the
reservoir using the appropriate couplers (not
supplied).

Picture 1.20 Connect the geyser overflow to the reservoir
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26. Install the isolation material before fastening the
pipes.

Picture 1.21 Install the pipe isolation.

27. If a backup elementwill be used, install the element and
thermostatinthe holes onthe side of the geyser.
Positionthe seal forthe element cover.

28. Close the elementwith the element coverand
supplied self-tapping screws.

Picture 1.22 Install the backup element and
thermostat and the seal for the element cover

Picture 1.23 Close the element with the cover

29. Install astainless steel pipe intothe hot wateroutlet before
connecting the hot waterfrom the geysertothe house.

30. Connectthe cold watersupply fromthe house to the cold Picture 1.24 Install a stainless steel
waterinletonthe reservoir. pipe in the hot water outlet.

Picture 1.25 Connect the cold water supply to the inlet on the reservoir
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31. Isolate all piping with the supplied pipe isolation.
32. Openthe watersupplytothe geyserandtestforany leaks.

33. Congratulations, you have successfully installed asolargeyser!

6 System commissioning

Ensure that all vacuum tubes have been filled with water before they were inserted i nto the main
watertank. If this was not the case, make sure that all vacuum tubes are completely covered to avoid
heat build-up. When confident that the vacuum tube temperature is below 40 degrees, the main
watersupplytothe solarwaterheatercan be opened.

Keep electrical powertothe backup element switched off atall times.
Flush all plumbing pipes before connecting the solar water heater.

The cold waterwill fill the tank and all excess air will exit through the safety overflow port. The
cisterntankvalve will close when the main tankis full.

Checkall pipingand joints for water leaks.

Turn on the backup elementand check if wateris heating up after 10 or more minutes. Make sure
the maintank isfilled beforeturning onthe backup element.

6.1 Installation checklist

The following checklist should be verified before handing overto the client:
* Systemhasbeenchecked forwaterleaks.

*  Working of the backup element has been checked.

* Allairhas beenbledfromthe taps.

* Rooftilesare back in position and roof waterproofing has been applied.
* Allpipeshave beenthermallyisolated.

* Overflowvalves are unobstructed.

* Theownerhas beeninstructed onthe use of the system.

7 Emergency shutdown procedure

Should an emergency occurand you need to shut down the solar water heaterfollow the following
steps:

* Switchoff the electrical supply to the backup element on the distribution board marketed
“Geyser”.

*  Turn off the main water supply to the house if the stop valve supplying the geyseris notinreach.

* Closeoffthe supplyvalve to the solar water heaterand open the main watersupply to the
house.
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8 Troubleshooting

Notsufficient hot water:

* Duringcloudy or rainy days, there is not sufficient sun energy to heat the waterof the solar
water heater. Switch onthe backup elementtill the water has reached the required
temperature.

Water dripping fromthe overflowport:

* Duringextreme temperature variation, the waterin the main tank expand and can even exit
fromthe overflow valve. This happens especially when very little or no hot wateris used fora
few days. Thisis normal and will stop when hot wateris beingused.

*  Whenwateris beingusedand excess wateris released through the overflow port, it could be
dueto dirtin the floatvalve locatedinthe cisterntank. The cisterntank can be opened and the
seal be cleaned by a qualified installer.

*  Pressurevalve towards the solar water heaterfaulty. The pressureregulator valve supplying
waterto the solar waterheater can become faulty and allow high pressure water to pass to the
inlet of the solar water heater, This usually happens during night time when the water pressure
isat its highestlevel.

9 Maintenance and cleaning

The EHS solarwater heateris designedinaway that very little maintenanceis needed. Natural rain
normally cleans the collector from any dust. When heavy bird life is present close to where the solar
waterheaterisinstalled, more regular cleaning of the collectoris required.

Maintenance that should be done once every 3 - 6 months:

* Checkall pipesandfittings forleaks and corrosion of the thermal isolation material

*  Checkif overflow portis properly connected to overflow pipeto avoid water fromdripping on
the cistern or main storage tank.

* Inspectforany leaks between the cisterntank and main tank.

* Checkforanycracks inthe vacuum tubes

* Cleanthevacuumtubeswitha wetclothwhenneeded.

* Cleanthefilterattheinlet of the cisterntank only when waterflow into the tankis not
adequate.

10 Warrantee

The EHS solarwater heater has a 2 year warrantee. The conditions of the warrantee are as follows:

10.1 Warrantee nature

* TheEHS solarwater heaterand components thereofare warranted against defective factory
parts or factory workmanship. This warrantee is subjected to the water quality supplied to the
solarwater heaterequivalent towater quality in major metropolitan areas classified for
domesticwateruse (and below 600 ppm TDS)

* Damage resultingfromimpropertransportation orinstallation is not covered by this warrantee.

* Thewarranteeisonlyvalid upon presentation of the proof of purchase and subject to
compliance with the installation, maintenance and service planas described in this document.

* EHSreservestherighttotest the solarwater heaterand installation priortoany
repair/replacement claimed underthis warrantee.
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* EHS has the right to repair before replacement of any part of the solar water heater.
*  Wheneverthe claim submittedis not covered by the warrantee, EHS has the rightto invoice a
call out fee forinvestigating the claim submitted, if needed.

10.2 Date of commencement

The warrantee commences from the date that the installation has been completed and signed off by
the end useror the date of purchase. Failingto provide asigned of document (signed the day of
commissioning of the solar water heater) or purchase document, voids the warrantee of the system.

10.3 Notification of claim

Any claim underthe warrantee mustinclude a detailed description of the defect or abnormality and
need to be submitted within 30days afterthe defect has been discovered. Failure in submitting the
claim within 30 days will void the warrantee. Warrantee claims will only be valid when awarrantee
claimform has been completed and submitted by the owner of the solar water heater. A Warrantee
claimform can be obtained from EHS upon request.

10.4 Normal intended use
This warrantee is subjected tothe normal intended use of the solar water heaterand does not apply

where the solarwaterheateror components has been used fora differentapplicationorina
different manner.

10.5 Installation of the EHS solar water heater

The installation of this solar water heater needs to comply with the South African National Standards
as set by the South African Burro of standards. The standards may change and it is the duty of the
installerto ensure thatthe installation complies with the newest SABS standards. The installation
needsto be performed by an EHS approvedinstaller.

The installation costis not covered under this warrantee. In case of non-complaintinstallation or
installation failure, the original installation service provideris responsibleforany warrantee claims.

10.6 Repair and maintenance
Any repairor maintenance work on an EHS solar water heater needs to be conducted by an EHS
approved installer. Fitting of any spares or parts not approved by EHS will void the warrantee.

10.7 Warrantee duration
Warrantee duration of solar water heater components are as per below table:

Component Warrantee time
Main watertank 2 years
Cisterntank 2 years

Frame 2 years
Vacuumtubes 2 years
Elementandthermostat No warrantee

When any solarwater heater componentsare being replaced under warrantee the original
warrantee termremains. The replacement part does not carry any additional warrantee.
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10.8 Service plan

A limited 2yearwarrantee applies toall EHS solar water heater components, subjected to the
compliance of the EHS service plan. An EHS approved installer should conduct the inspection of the
solarwater heateraccordingto the service and maintenance described in this document.

10.9 Area covered
The warrantee isvalidin South Africa. Where the solar water heateris located at a distance of more

than 20 km from the EHS offices, the ownerisresponsibleforthe cost of transportation of any part
or componentsto and fromthe EHS office and site where the solar water heaterisinstalled.

10.10 Warrantee exclusions

Warrantee to any parts or components of the solar water heaterdo are not covered duringthe

followinginstances:

* Acts of God (force majeure), crime and terrorism.

* Accidental damage, abuse, misuse, maltreatment, abnormal stress or strain, harsh or adverse
water conditions, contamination or corrosion from particles in the water supply, excessive water
pressure, excessive temperature or neglections of any kind to the hot waterunitand solar
collectorortheircomponents.

* Modifications, alterations orrepairs not approved by EHS or not conducted by an EHS approved
installer.

* Faultyorimproperinstallation as described in this manual.

* Vacuumtube glassis not covered by this warrantee.

*  Wherethe correct pressure valve is notinstalled on the cold watersupply line feeding the cistem
tank.

*  Whenthe overflow ports are being blocked off.

* Anyplumbingorelectrical and associated parts are not covered by this warrantee.

* Damageto any parts fromincorrectinstallation or commissioning of the system.

* Electrical elements.

* Damage due to frost wheninadequatethermal protection has been used.

10.11 Limitation of liability
EHS’s obligationis towards the solar water heaterand its componentsand therefore will not be

responsible forloss or damage to furniture, ceilings, carpets, walls, foundation orany other
structural damage caused by malfunction of any of the solar water heater components or parts.

11 Contactinformation

For any queries orinformation please contact us at:

432 Asetileen Street, Silvertondale Extension 2, Pretoria
Website: www.extremeheatsolar.co.za
E-mail:info@extremeheatsolar.co.za

Phone:+27 (0)84 326 2366

Fax:+27 (0)86 274 6621

100/ / 150¢ NO PRESSURE EVACUATED TUBE SYSTEM
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