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NOTICE

This document is the property of International Tredbgy Sourcing cc. All rights of copyright aresesved

by ITS. This document must not be reproduced od dee any other purpose than that for which it was
intended without written permission. ITS reservis tight to change any information contained irs thi
document without prior warning. It is the user'spensibility to ensure that the appropriate issti¢his
document is being used. ITS does not accept regplitysfor loss or damage alleged to have beeriesatl
arising out of errors or omissions.

ITS recommend that the solar installation be dope Iperson with knowledge and experience in
the field of plumbing and electrical. This manuaMiritten to help such a person understand how
this particular system fits together and not toega step by step beginners guide for solar
installations.

Liability waiver

The manufacturer cannot monitor the compliance Wigse instructions or the circumstances and
methods used for installation, operation and watilan. Improper installation can cause damage to
the solar system and personal injury. For thisoeage do not take responsibility and liability for
losses, damages or cost that might arise due tmpepinstallation, operation or wrong utilization
and maintenance or that occur in some connectidh thie aforementioned. The manufacturer
preserves the right to make changes to the produtistallation and operation instructions without
prior notice.
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1 SYSTEM OVERVIEW

This document will focus on the ITS evacuated tsblar collectors installed on standard electrical

(non-solar) geyser. It is a forced circulation eystimplemented 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 asdlar geyser is the 2 additional connection points
of the solar geyser. To be able to convert aniegigtlectrical geyser therefore one needs to create
additional connection points to the geyser. Them@ection point<CANNOT just be a T-piece
onto the HOT OUT or T/P connection line as watawdr off when a tap is opened will firstly
cause very hot water, and thereafter colder watéretpulled through the solar collector from the
bottom of the geyser into the HOT OUT line caudingtuations in temperature.

A geyser conversion can be successfully made dbmdTS Roma conversion kit. For instructions

on how to install the kit please ask us for our y&& conversion valve manual’. Once the
conversion kit has been installed the geyser casebe as a “normal” solar ready geyser.

1.2 Complete Installation Schematic

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

1.3 Functional Description

The evacuated tubes in the solar collector corthersolar energy to heat, thereby heating the water
in the collector manifold. When the water tempemain the manifold is 8 °C higher than that of the
water in the geyser the circulation pump is triggerCooler water from the bottom of the geyser is
pumped through the solar collector manifold tilé tbollector manifold has cooled down to 4 °C
above the geyser temperature. The controller thepssthe pump. The warmer water that was
pumped from the solar collector is launched morthéomiddle of the geyser where it rises to the
top.

COMPANY CONFIDENTIAL
Page 4 of 17



ITS solar
Installation manui

The geyser’s electrical element is controlled leyy sblar controller and will only be activated ieth
geyser temperature falls below a preset temperdtuiag a programmed time window.

Please consult the controller manual for more imfdfon on the system functions. For more info
on evacuated tube solar water heating pleasewisit.its-solar.com

2 SOLAR COLLECTOR PLACEMENT

Evacuated tube solar collectors are less sengiiygacement than flat plate solar collectors, but
there are still a few basic rules.

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

The evacuated tubes contain heat pipes insidefdbiitate the heat transfer. The method
used to affect this heat transfer requires thatsiblar collector must be at a minimum
horizontal angle of 18°. Since roof angles are radigrbetween 22° and 45° the collector
can usually be mounted flush on the roof. Howeifdhe collector is to be mounted on a
flat roof the addition of a stand to allow for anmmum tilt of 18° of the collector is
required.

Other things to keep in mind are:
- Are there trees or other buildings that could shside on the collector during any part of
the day?
How far away will the solar collector be locatedrfr the geyser? Piping and insulation is
expensive and long pipe runs also add additiored lbeses to the system.
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3 COLLECTOR ASSEMBLY

3.1 Handling Precautions

The evacuated tubes are made of borosilicate dtemde name Pyrex) and although they can
withstand a reasonable amount of impact it is fdes$0 break them. Ensure that the bottom of the
tube is a shiny silver colour when unpacking thérthis colour has changed to white or clear the
tube has been damaged and has lost its vacuum.

We recommend that the evacuated tubes are Idfieibbdx until the rest of the installation has been
completedIMPORTANT : If the tubes are left uncovered in the sun the comy heat transfer
tips can reach up to 250°C and cause burn wounds.

The ITS evacuated tube solar collectors are suppbefollows:
1. Boxes containing evacuated tubes.
2. Box containing collector manifold unit.
3. Box containing standard frame, tube mounting clthseymal 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 foBaipE collector. At the top of the picture is the
manifold and there are two down-bars to the let ght. The 24 pipe and 30 pipe units have an
extra down-bar in the middle of the collector framA¢ the bottom is the cross-bar and to the left
and right of the cross-bar are the small rubberp@ade inserts. Below the cross-bar are the cross-
bar tube clips. Both the down-bars and the crossatm polarized and can only be fitted one way
around.

. ol o AP o i
Figure 1: Collector frame laid out before assembly

Each down-bar has a number of holes in it and Wwassets of bolt slots. The set of bolt slots that
are further apart from each other are used for tirogithe manifold to the frame. The other set of
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bolt slots that are closer together are for themting the cross-bar. The outside face of the down-
bars contains only one hole, which is used to httaffat roof stand (optional).

The frame kit is supplied with a bolt and brackgstem for the fastening the manifold and the
cross-bar to the down-bars. Figure 2 shows thevithaal parts and Figure 3 shows how they should
be assembled.

' Figure 3: Clabs assembysp

Bolting of the cross-bar to the down-bar is showiotv. Please note the polarization on the cross-
bar in Figure 4. The pipe-clips are made to clifp ithe cross-bar in only one orientation and
therefore the top right-hand lip of the cross-lsalonger and shaped differently to the top leftehan

lip.

Figure 4: Lower cross-bar sho
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The rubber end pieces are inserted into the crastebprevent the possibility of the end clips
sliding out. Figure 5 below shows the rubber emt@iinserted into the cross-bar.

Figure 5: End pieces added to cross-bar.

Using the same approach the manifold is attach&mltbe down-bars as shown in Figure 6 below.

Flgure 6: Manlfold attachment todown bar usmgmba

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

Flgure 7: [ Roof mountlng brackets attached
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Figure 8 shows the fully assembled frame with tipe plips inserted. We recommend that the pipe
clips only be inserted at the same time when tlae@ated tubes are inserted.

Figure 8: Completely assembled collector frame.

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

Figure 9: Down bar adjustment to fit roof profile

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

4.1 General

More often than not solar collectors are mounteé oaof. There are many different types of roofs
and therefore also many different ways to mountstiar collectors. Deciding on the best way to
mount it requires a bit of construction knowledgel a bit more common sense. In very windy
places take extra care to secure the collectoruadely for the conditions.

Please use the necessary safety equipment to prevgrersonal injury while working on
rooftops.

4.2 Mounting Options

For installations on cement tile roofs one cantusenetal strips to secure the collector. The metal
strips are slid in under the tiles and fastenethéoroof trusses. On most other types of roofirg th
collector should be most secure if bolted throughrbof to a cross beam on the inside.

Once the mounting position and the method of fastehave been determined it may be best to
first drill the holes for the copper piping thancect to the collector manifold. In most cases 15mm
copper piping will be used so a 16 mm hole throtlggh roof is perfect. A second hole for the
temperature sensor wire should be made a few cetmémaway from the copper pipe. Figure 10
below shows an example of this. Please note theBml5mm right-angled compression fitting
that is required to connect the collector manifimidhe 15mm copper pipe protruding through the
roof. Figure 10 is an example of insulation that baen fitted onto the solar loop piping above the
roof. The entire circulation loop between geyset emllector should be insulated appropriately.

Figure 10: Piping and sensor through tiles and pipelation fitted afterward.
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4.3 Pipe Connections and Temperature Sensor

The pipe connections to the collector manifold nhestmade with compression fittings and copper
piping due to the very high temperatures the sm#ector can reach (250°C).

A temperature sensor pocket is provided on one @idbe collector manifold for monitoring the
collector temperature (eg: SR868C6 solar contrellBfT1000 sensor). Slide the sensor into the
pocket so that it penetrates about 300mm and sédinere with the silicon cap as shown in Figure
11. The sensor wire should be fed through a separdeé in the roof about 50mm from the hole for
the copper pipe. This is allows the sensor wineitooutside the pipe insulation that still needbéo
fitted onto the copper pipe in figure 12 above.

Figure 11: Temperature sensor added to sensor pocke

4.4 Air Release Valve

ITS recommends the use of our automatic air releabees for installations that are likely to
contain trapped air in the system. This valve sthdwel connected to the manifold pipe connection in
order to release air at the highest point in th&tesy. This valve is normally not necessary for
installations with short pipe runs where thereititel vertical difference between the collector and
the geyser. In long pipe run installations it iteafextremely difficult to get the air out of thelar
circuit without this valve.

Please be aware that trapped air will drastically écrease the system performance and all
systems must always be bled properly after instalteon.

4.5 Waterproofing

Silicon is a suitable sealant for all of the hoiesthe roof since it is able to withstand high

temperatures very well. Please ensure that theassfare clean before applying it. However,
silicon is adversely affected by UV rays and weef@re recommend that aluminium flashband be
used over all the silicon sealed areas. The flashbeself also provides very good secondary
waterproofing. Special silicones in the Sika raniggt have an excellent UV resistance are also
available should these be preferred.

COMPANY CONFIDENTIAL
Page 11 of 17



ITS solar
Installation manui

5 PLUMBING IN THE ROOF

5.1 Draining the Geyser

With the new Roma conversion valve by ITS it is needed to drain the geyser for installation.
The following will however need to be done:

First close the main supply valve to the geyseitcéwoff the electric supply to the geyser and
depressurize the geyser by opening the geyser dahie. Be aware however that geyser drip trays
are often poorly installed and may not be properaining.

5.2 Geyser conversion

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

5.3 Solar Circulation Loop Piping

The solar collector can reach very high temperatarel therefore copper piping must be used for
the entire circulation loop between geyser andrsobélector. Compression type fittings must be
used on the solar collector itself and are pretefoe the entire loop. If required, solder fittingsy

be used, but no closer than 750mm to the collector.

5.4 Solar Circulation Loop Pipe Insulation

The quality of insulation on the solar circulatioop drastically influences the thermal performance
of the solar system. It is critical to insulate thmtire circulation loop with high quality pipe
insulation. In some cases the piping in the sataplcan reach temperatures of more than 140
degrees Celsius and therefore most standard pfgation materials are not suitable. Please use
only pipe insulation material recommended or sugupby ITS.

5.5 Circulation Pump Installation

The standard geyser must be installed accordistptodard approved practices. The addition of the
Roma Valve adds two ports to the geyser to enabtércalation loop with the collector. A
circulation pump is required to pump water from tloédd send port of the geyser through the solar
collector and into the hot solar port of the geyBéease ensure that the pump is installed sahbat
water circulation occurs in the correct directibnough the loop. The arrow on the pump indicates
the pumping direction. It is advisable to placeplienp at the cold send side of the circulation loop

Note: Please consult the pump installation manual with rgards 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 wih the rotating shaft in a vertical
position it will overheat eventually.

5.6 Re-pressurizing the System

After the geyser plumbing and the entire solaruation loop fitment are completed the main
supply valve to the geyser can be opened. Inspectittire system for water leaks, paying special
attention to all compression fittings.

6 CONTROLLER AND ELECTRICAL INSTALLATION

Please disconnect the power source to all equipmeaind power cables while you are working
on them to prevent injury to yourself and possiblalamage to the equipment.
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6.1 Controller Positioning and Power Source

The solar controller can be mounted anywhere deitdiut in most cases the optimum position is
very close to the geyser to ensure the shortest cabs. If the controller has a remote displayt uni
(e.g.: SR868C6 solar controller) the display shduddmounted where the client will have easy
access but is also aesthetically pleasing e.gharhouse against the wall, in a cupboard, etc. The
client should always be consulted on this befordhan

Power for the controller can be obtained from tegsgr element cable provided that there is no
ripple controller, geyser timer or similar installehat could interrupt the power source.
Alternatively, power can be obtained from any otpkrg circuit in the house. If frequent power
failures are expected a relatively small power bpckystem can be used to supply the controller. In
most installations the controller will not directtirive the geyser element and therefore the peak
power requirement of the controller would be muelsl that 80W. Please consult the solar
controller manual for more information.

6.2 Temperature Sensors and Wiring

There are different types of temperature sensargiged with the various solar controllers. The
SR868C6 solar controller uses a PT1000 sensor émitoring the solar collector (see Figure 11)
and an NTC10k sensor to measure the temperatuideinlse geyser. The geyser’'s electrical
element is controlled by the solar controller se teyser's thermostat unit can be removed as
demonstrated below in Figure 12. The NTC10k seskould be inserted into the pocket previously
occupied by the thermostat as shown. Twin flexealin be used to extend the temperature sensor
cables to the required length. Please consult ¢fee gontroller manual for information on the
required wire diameter.

Figure 12: Geyser thermostat removal and sensoefit

6.3 Circulation Pump Wiring

Please consult the relevant controller installat@amual.

6.4 Geyser Element Relay

It is typical for geyser elements to range betwleW and 4 kW, although some are smaller. The
SCB868C6 solar controller can drive an element ofau@kW directly. However, if this option is
required the power supply and cable to the comtratiust also be able to provide in excess of 2kW.

It is essential to use the relay supplied by ITSdeyser elements larger than 2kW. The controller
then drives only the coil of the relay while théagecontacts handle the high current requiredtier t
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element. The indirect control (relay) method of tcoling the geyser element is preferred and
recommended for all size geyser elements.

It is often preferable to install the element cohtielay close to the geyser element’s electrical
contacts. The power cable to the geyser is norntalhnected to the geyser thermostat which has
now been removed. The following connections can hewnade:

- Connect the Neutral wire (usually black) directiyone side of the geyser element.

- Connect the Live wire to tab 14 of the relay.

- Connect the other side of the geyser element ta1adf the relay.
Thus, the relay is now able to make or break te ktonnection to the element. Tabs Al and A2 of
the relay are powered by the solar controller geydement output. Some geysers have blade
terminals on the thermostat in order to apply poteethe element. In this case the temperature
sensor pin can be cut off and the thermostat te8® degrees before re-inserting (see Figure 13).
This modification to the thermostat will causedtdlways be in the on condition so that it is now
only being used as a connector to the geyser eler@eninals. The thermostat must be rotated to
allow the solar controller temperature sensor wir@xit unobstructed by the thermostat housing.
The completed modification, with relay connectadgshown in Figure 14 below.

Please note that this is a suggested way of ins&lbn and may not comply with local
regulations. This installation should signed off bya qualified electrician to ensure that it is
complying with local regulations and practices. Ifdone incorrectly the rist of electrical shock
or fire exists.

Figure 13: Thermostat with rod removed and rotadéddrned 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-chdtkha connections. Also ensure that all
maintenance valves are fully open. Most of theesyistommissioning involves the solar controller
so please consult the controller manual and fariaBayourself with all of its functions and settig

Air locks are one of the most common problems in solar system esulting in poor heat transfer
and possible damage to the circulation pump. Ifitistallation does not include an Automatic Air
Release Valve the installer should disconnect dniined compression fittings on the manifold so
that the water pressure can expel all the air ftbm system. Please be aware that even if an
Automatic Air Release Valve has been included sndfstem the installer is still required to ensure
that there are no other pipe sections where aiddmeitrapped.

7.2 Circulation Pump Test

Note: Activating the pump with no water in the sysem will result in pump damage!Most solar
controllers have an override function to switchtba pump. Activate this and feel the pump for
vibration to make sure it is running. The Wilo dié 220V pumps have 3 speed settings and for
most single collector installations the lowest spsetting can be used. During commissioning it
may be advisable to select the fastest speed ar twgpump trapped air out of the solar loop.

7.3 Geyser Electrical Heating Test

Note: Activating the element with no water in the gyser will result in element damageMost
solar controllers have an override function to slibn the electrical geyser element. Activate this
and you should see and hear the control relayitgclh.eave the controller in override mode for
some time and make sure that the geyser temperiaitneases as expected. The controller will
automatically switch off the override function whehe geyser temperature reaches the
programmed electrical heating switch off tempematdefault value is typically 55 °C).

7.4 Temperature Sensor Test

Most solar controllers have a method to displayt#meperatures that are monitored. Verify that the
temperature readings of the various sensors malse sad change as expected (read the controller
manual!).

7.5 Inserting the Evacuated Tubes

Once the plumbing side of the installation has beempleted, and fully tested for leaks, the
evacuated tubes may be inserted. The thermal &atig$ of the evacuated tubes should be covered
with a thin layer of thermal paste to improve thertal coupling with the manifold. This will also
prevent the copper tip from self welding to the if@d, 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 thmal paste evenly in a thin layer. Too much
thermal paste will increase the thermal resistancand limit the system performance.
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Figure 15: Heat pipe thermal transfer tip showiegttpaste application

Before inserting the glass tubes into the manifolst apply some petroleum jelly to the rubber
seals, as shown below, to ease the insertiondncti

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

Also ensure that the manifold heat transfer tipgkstszare unobstructed and in the correct position
within the manifold. Incorrect handling and fittirgf the compression sockets onto the manifold
during the plumbing part of the installation camsathe copper manifold to rotate slightly inside
the manifold casing and will make insertion of thkes very difficult if not corrected.

Ensure that the heat transfer tip at the top ofttthe is properly inserted into the manifold heat
transfer tip socket. The tip should fit snugly, butessive force is not required for correct insart

Note: It is possible to break the copper heatpipd 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 toasighe glass tubes with a suitable glass cleaner to
ensure that maximum solar energy will be allowedugh to the absorber surface. Failure to carry
out this step may result in reduced performande@tystem.
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