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INTRODUCTION

Congratulations on buying your ISOTHERM collector. The collector will provide you
with hot water for the use to which you are going to put the solar energy installation

over many years, both efficiently and ecologically.

As far back as 1985 Isofoton set a precedent in promoting Solar Thermal Energy in
Spain on setting up a factory exclusively dedicated to the manufacturing of solar
thermal collectors and compact equipment, which served to mark a decisive thrust

towards the use of solar thermal energy.

At present Isofoton s Solar Thermal Energy factory can boast a production capacity of
200,000 m?/year, in which it has developed its own, extremely efficient systems. Indeed

these have become an important reference point for sector professionals.

Isofoton is strongly committed to contributing to Solar Thermal Energy growth plans in
Spain for 2010. For this very reason, the company has embarked on a new thermal
energy stage by way of the construction of the most up-to-date and automated solar
factory in Europe where it avails of the latest technological advances and the most
innovative range of thermal products in the market. In this way, Isofoton is
consolidating its position as Spanish market leader, and second rank position in
Europe, thus enabling it to increase its production capacity and incorporate new

technologies in its renewed product range.

ISOFOTON, on being fully aware of the importance energy users give to collector
quality, efficiency and image, has launched ISOTHERM on the market; a product that
makes the most of state-of-the-art technology and the latest advances in collector

manufacturing processes.

By way of this document, the company aims to provide detailed information on the
technical, operating and maintenance features with which users, fitters and service
technicians must be familiar in order to obtain maximum service value from the

Isotherm .
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DESCRIPTION OF THE FLAT ISOTHERM COLLECTOR

The flat Isotherm collector has been designed by way of a high performance
construction system, thus placing it in the vanguard of the flat solar thermal energy

collector international market.

COMPONENTS

Absorption Surface

The absorption surface is one of the main elements of the collector, given that it is
responsible for capturing the solar radiation in order to later transfer it to the working

fluid. The absorber transforms light energy into thermal energy.

The surface of the Isotherm absorber consists of an aluminium sheet that has
undergone a highly selective treatment aimed at improving its absorption properties,
thus increasing the radiation gain in the solar spectrum band which is open to being
transformed into thermal energy.

The ISOTHERM collector has a 0.5 mm sheet of aluminium with a useful absorption
surface area of 2 m?, which has been surface treated with titanium oxide by cathode
sputtering. This selective surface coating endows the absorber with a high absorption
capacity (0.95) for solar radiation short wave lengths, and a low emissivity level (0.05)

for long wave lengths.
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Grill

Isotherm has been designed to incorporate internal tubes distributed in the shape of a

grill in order to increase its efficiency.

The grill is made up of 8 x 8 mm soft copper riser tubes and two 22 mm manifold tubes
made of the same material, which have been welded together by means of capillary
brazing. This weld is inspected on all units in order to ensure product reliability.

The grill is laser welded to the absorber thus considerably favouring the transmission of
heat between it and the absorbing surface. The laser beam fuses the aluminium and
copper together thus enabling high working temperatures due to the absence of tin,
which in turn allows for stagnation temperatures of up to 199 C without causing any

breakages or deformations.

Collector connections

The collector connection system is located at each of its corners. These are finished
with cone-shaped, mechanical connectors (Conex type) consisting of a 22 mm
pressure ring that is supplied affixed to the collector s collector tube, and which ensure
fluid leak-tightness without any need for welding, Teflon or other short service life
materials.
Optionally, though recommended, you can also purchase:

- Nipples to interconnect collectors to each other (Conex type)

- 3/4 gas nipples to connect up the normal brass accessories (T-shaped, cross )

- Blind plugs for battery ends (Conex type).
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Insulation

Collector insulation serves to reduce heat losses. It is located at the back of the unit,
and consists of 30 mm of rock wool (a mineral wool that is basically made from
naturally resourced igneous rock, which due to its crystallographic structure possesses
high heat insulation potential) that endows it with extremely diminished heat
conductivity (0.036 W/mK).

Moreover, it also possesses non-absorbent (damp repulsion) properties and withstands
working temperatures above those of the collector s stagnation temperature.

Outer casing and joints

The collector is surrounded by an anodised aluminium casing that affords it effective
protection and explains its great robustness. This casing serves to join the different
components together, while protecting them from dampness and possible damage.
Moreover, it has been designed for easy fitting and connection to the support structure.
Glass

Low iron content (under 0.05 %), solar tempered glazing is used given that this
provides high solar radiation transmittance (91%) and favours the creation of the
greenhouse effect.

Ventilation

The Isotherm collector has a built-in ventilation system to avoid condensation. This
ventilation is cross-configured in order to facilitate the dampness discharge.
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HOW THE COLLECTOR WORKS

The collector serves to transform solar energy into heat by means of transferring it to

the heat-carrying fluid that circulates inside it.

The collector s operating principle is based on the so-called greenhouse effect which

is produced inside the collector between the glass and the absorber.

The glass enables solar radiation to get through, which then acts on the absorber and
results in the transmission of energy to the fluid. The absorber emits infrared radiation
to which the glass is opaque, acting as a greenhouse by reducing losses to outside
the collector and increasing the temperature inside, thus obtaining big energy gains. In
this way, solar thermal collector efficiency is determined by the balance between the
energy that can be used and which reaches the absorber, and the heat losses to the

outside.

The construction features of the ISOTHERM maximise this greenhouse process due
to high transmittance and low loss values through conduction and radiation that it

possesses.
The ISOTHERM can be used for the following purposes:

- To produce Hot sanitary water

- To support low temperature heating systems

- To heat swimming pools

- To heat enclosures by means of an absorption machine

- To pre-heat water for industrial processes.



TECHNICAL CHARACTERISTICS
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COLLECTOR EFFICIENCY

Solar collector efficiency enables, on the basis of certain parameters, us to assess the
amount of energy that has been transmitted to the working fluid.

The expression employed to this end is as follows:

h=h - -

Collector efficiency depends on t. (fluid inlet temperature to the collector, C), t,
(ambient temperature, C) and G (overall radiation on the collector plane, W/m?).
These parameters represent weather conditions, while  represents the collector s
optical coefficient, with k; k, referring to thermal loss factors.

These coefficients are measured by experimental tests in specialised laboratories.

Isotherm coefficients pursuant to the UNE EN 12975 standard are:

Isotherm V:
0=0.75

k, = 3.668 W/m?°K

k,=0.010 W/m?K?
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MAXIMUM WIND AND SNOW LOADING

The maximum admissible wind or snow loading on the collector is that which generates

a pressure on same of 3000 Pa.

INSTALLATION

Attachment system

Isotherm collectors have been designed for quick and easy fitting. Collector attachment
systems to flat and pitched roofs are supplied optionally. Attachment systems are made
of anodised aluminium and are dispatched preassembled in order to facilitate
installation.

Hammer screws are recommended to secure the brackets in the slot inserted in the

casing for this purpose:



Connecting the collectors

Collectors are normally connected in rows called batteries . Collectors that form a
battery can be connected, either in series, or in parallel, as shown in the figure below.
In turn, the batteries themselves are connected to each other either in series, or in
parallel.

Parallel Connection S eries Connection

Collector batteries

Collectors are normally connected together in batteries. The recommended number of
collectors per battery is from 1 to 6 (maximum recommended number) for parallel
connected collectors.

Batteries can be connected together in series, in parallel or by means of mixed
connections. Batteries must be hydraulically balanced in order for the installation to
work properly. Balance valves can be used for this purpose, or the same number of
collectors per battery can be used and reverse return tubes will be designed. To this
end, the inlet connection of each line will be made at the bottom connection tube of the
first collector and the outlet will be at the connection tube of the last collector in the

battery.



The same hydraulic length will be designed in each case. In this way the hydraulic path
is similar, and therefore equal load losses are obtained, thus the flow will also be
similar in all collectors.

Reverse Return

All batteries consist of at least the following elements:

Cut-off valves located at the battery inlet and outlet in order to be able to isolate
it whenever necessary

Safety valve. This will preferably be positioned at battery high points so that the
discharge will be of steam in the event of overpressure. Its direction must be
properly fitted in order to avoid possible burns on discharge.

Bleeder/deaerator to avoid accumulations of air. They will be positioned at the
highest point in the battery. The battery will be isolated by means of a cut-off
valve for manual bleeding and for maintenance operations.

Filler/bleeder valve.



TUBE DIAMETERS

Tube diameters must be sized in accordance with installation flow, given that they must
comply with RITE and CTE requirements, which stipulate that linear load losses must
not exceed 40 mmca/m.

Moreover, the installation design flow must be in the range of 1.2 l/s to 2 /s per
installation 100 m? (according to the CTE). These values correspond to 43.2 I/hm? and
72 I/hm? respectively.

The recommended flow for Isotherm is to the order of 100 I/h (50 I/hm?). Suitable tube

diameters for installations are given in the following table:

1-7 100 - 700 22-154 22
8-15 800 - 1500 17.6-33 28
15-29 1500 - 2900 35.2-63.8 35



WORKING FLUID

The primary circuit working fluid must comply with the following characteristics:

Provide resistance to working and stagnation temperatures.

Provide protection against freezing. Must include an anti-freeze in installations
situated in geographical locations where the minimum recorded temperature is
below 0 C.

High specific heat and good heat conductivity.

Must not be toxic nor contaminate the environment.

Should be biodegradable.

Must not use halogenated hydrocarbons as a heat transfer medium.

A mixture of water and glycol in proportions varying from 10% to 40% can be used in

most climate zones, depending on the particular place.

A glycol content in excess of 50% must be avoided in the working fluid, given that this
increases viscosity, diminishes fluid specific heat, and therefore, results in reduced

installation efficiency.

Propylene-glycol is the working fluid that is used most, and the one recommended by
ISOFOTON because of the fact that it is not a health or environment hazard and

possesses aforementioned characteristics.

Before filling the installation with this fluid, its safety data sheet should be studied
carefully, which must comply with Directive 91/155/EC.



RECOMMENDATIONS

ISOFOTON collectors must only be installed personnel qualified to do so
Make sure the collector is duly secure to avoid glass breakages
It is recommended that your installation be south facing
Maximum collector tilt is:

Latitude for installation operation throughout the year

Latitude + 10 for preferential winter operation

Latitude - 10 for preferential summer operation

The tilt and orientation of the collectors must comply with the loss limit requirements
stipulated by the CTE.

A collector the glass of which is broken should not be used. The collector
guarantee will be lost if the owner repairs the glass himself. In such cases, you
should contact the After-sales Department, where you will be informed of the best
solution for you and your installation.
Collectors must be stored in their original ISOFOTON packing, in area that is
protected from rainwater in order to avoid possible filtrations.
Do not let the collector fall, or throw objects onto it. Do not stand, or walk on top of
it.
Only use the collector for the purpose for which it has been designed.
Do not dismantle the collector, or remove any part, nameplate or component that
has been installed by the manufacturer without his prior authorisation.
The connection between collectors will be made by means of a mechanical
compression connector that ensures the leak-tightness of the joint. Two spanners
will be needed to tighten this connection; one of which will be used to secure the
fixed part, while the other will be used to tighten the nut.
A 50 I/hm? flow per collector is recommended for the proper operation of same.
Given the high temperatures that the absorption surface may reach, it is
recommended that the installation not be left empty during maximum hours of
radiation.
The installation should be filled during hours of low radiation in order to avoid
damage to the absorber.
It is recommended that the structures be grounded as a measure against lightning.



Collectors must be transported and stored in the original packing and in the position
indicated on same by means of printed graphic symbols. They should be stored
under shelter from rain and sunlight.

Collectors are symmetric, thus they do not have a single position.

It must be borne in mind that collectors are made from recyclable materials. For this
very reason, we would ask you that after the collector has completed its service life

that you get in contact with the waste manager for its proper treatment.



SOLAR COLLECTOR MAINTENANCE

Flat solar collectors require very little maintenance as a result of their configuration and lack of

moving parts. Notwithstanding, Isofoton subjects its collectors out rigorous quality control

procedures.

Maintenance involves the following actions:

- Upkeep

- Preventive maintenance

- Corrective maintenance.

Upkeep
ACTION FREQUENCY DESCRIPTION
Cleaning To be decided | With water and any non-abrasive detergent, taking care to
on avoid the accumulation of water on the collector.
Glass 3 months Visual inspection of possible condensation, cracks
Seals 3 months Visual inspection of cracking and deformations.
Absorber 3 months Visual inspection for corrosion, deformation, leaks, etc.
Connections 3 months Visual inspection for possible leaks

Preventive maintenance

ACTION FREQUENCY DESCRIPTION
Glass 6 months Visual inspection of possible condensation and dirt.
Seals 6 months Visual inspection of cracking and deformations.
Absorber 6 months Visual inspection for corrosion, deformation, leaks, etc.
Casing 6 months Visual inspection for possible deformations, oscillations
Connections 6 months Visual inspection for possible leaks
Structure 6 months Visual inspection for possible indications of deterioration

and corrosion. Screw tightness.

Corrective maintenance

This refers to all those actions aimed at remedying the problems detected during

collector upkeep and preventive maintenance actions.




CERTIFICATES

Isofoton manufactures its own collectors in accordance with the following standards:

EN 12975-1:2006: Solar thermal systems and components. Solar collectors.

Part 1: General requirements.

EN 12975-2:2006: Solar thermal systems and components. Solar collectors.
Part 2: Test methods.

Environmental Management System, in accordance with: UNE-EN 1SO
14001:2004

Quality Management System, in accordance with UNE-EN-1SO 9001:2000



GUARANTEE CERTIFICATE

1) Isofoton S.A., a manufacturing company of Equipment for the exploitation of Thermal
Solar Energy, with registered office at the Parque Tecnol gico de Andaluc a C/ Severo
Ochoa No 50, 29500 Campanillas (Spain), guarantees that its products comply with the
applicable technical and regulatory quality specifications, and that they are new
products.

Isofoton guarantees the quality and features of its Thermal Collectors in accordance

with the terms and conditions expressed hereinunder:

10-year guarantee against material or manufacturing defects

Isofoton, S.A. guarantees that, for a period of 10 years from the date of delivery to the
first buyer, its Thermal Collectors are free from faults in its materials or their
manufacture that would prevent them from operating normally pursuant to the correct
conditions of installation, use, and maintenance.
If, at any moment during the guarantee s validity period, the purchased
Thermal Collector does not function correctly, owing to the appearance of faults in its
materials or manufacture, Isofoton, S.A. agrees, depending on the fault presented, to
replace (1) or repair (1) the faulty collector, or to refund the amount received from the
client at the time of purchase.
(1) If Collectors are replaced, the guarantee period will be renewed with its full
initial extension. If it is repaired, the guarantee period will be suspended and

then restarted once the repaired collector has been returned.

Isofoton, S.A. guarantees the technical conditions contained in its technical and sales
catalogues at the time of purchase.

Aforementioned guarantees reflect the minimum assurance provided by Isofoton for all
of its collectors. The company reserves the right to extend these to meet different
market, or national, requirements. In this case, these guarantee extensions will be
covered in a further document.

The guarantees covered by this Certificate shall be given by Isofoton S.A. subject to

the general terms and conditions expressed below:



2) Exclusions and Limitations of the Guarantees

a) The rights of guarantee may be exercised during the validity period established in
each case and immediately upon discovery of the fault, except in the case of visible
faults (Section 2.d), in which case the claim must be made within a maximum period of

one month from the date the faulty Collectors were received at the client's warehouses.

b) Damage and faults relating to operation or service of the collectors shall be exempt
from the guarantee rights established herein, when these are caused by the following:
1) Accidents; use in mobile units; or negligent, improper, or inappropriate use.
2) Failure to comply with the instructions for installation, use, and maintenance
set out in the corresponding Isofoton manual (Annex I).
3) Modifications, installations, or usage that is incorrect or not carried out by
staff authorised by the Isofoton After-sales Department.
4) Damage caused by pressure values, during testing or operation, on the
primary collector circuit, exceeding those specified by Isofoton in its technical
brochure, or caused by the use of water with composition values exceeding:
- a total of 500 mg/l of soluble salts,
- 200 mg/l of calcium carbonate (limestone),
- 50 mgl/l of free carbon dioxide,
- ph from 5 to 12, or damage caused by freezing, floods, plagues, actions by
third parties, or any other reasons outside of the collectors' normal operating

conditions and outside Isofoton's control.

c) Collectors with serial numbers that have been manipulated or cannot be

unequivocally identified are also exempt from the rights of guarantee.

d) Any aspects associated with the appearance of the collector shall not be considered
as faults, unless they are representative of a loss of operation or of the features

specified in the technical and sales Isofoton brochures.



e) The guarantee rights established herein do not cover the shipping costs of the
defective collectors incurred by the return to Isofoton and their subsequent return to the
client. It also does not include intervention costs resulting from the dismantling of the
faulty collectors, or the subsequent reinstallation of the replaced collectors. All other
costs are excluded, such as travelling time, vehicle and tool amortisation, availability of
other resources, cranes, or lifting systems used for disassembly and subsequent
assembly; all of the foregoing applies, except in the case of collectors purchased for
use in the European Union, in which case Law 23/2003 of 10 July shall apply, which
transposes Community Directive 1999/44/EC to Spanish law.

f) Isofoton reserves the right to supply a different collector model to resolve claims
accepted under guarantee, as a replacement if the original model is no longer being
manufactured.

All replaced collectors shall belong to Isofoton.

3) Claim under guarantee rights

Any client or user (2) of Isofoton-brand thermal collectors, deemed to have justified
grounds for claiming under the guarantee rights established herein, shall proceed as

follows:

a) Inform immediately and in writing:

1) the company that sold you the collectors,
2) if this does not apply, the authorised Isofoton distributor in zone (2),
3) Where this is not possible, to Isofoton Customer Services Department

atencioncliente@isofoton.com) (2) Consult at http://www.isofoton.com

For this purpose, Claim Sheet Form (2) shall be used, which must be
accompanied by a copy of the collector s receipt on which the date of purchase

is indicated.

b) After aforementioned claim is received at Isofoton, the After-sales Department will
proceed with its study, deciding on whether it is to be admitted, or not, in accordance
with that which is stipulated in this limited guarantee, duly informing the client of its
conclusions and of the instructions to be followed.



c) Collectors subject to claim may not be returned without the prior written authorisation
of the Isofoton After-sales Department.

d) If, at the request of the client and for reasons of urgency, the client asks Isofoton to
return the collectors subject to claim immediately, before the After-sales Department
has arrived at a decision, this request must be accompanied by a Purchase Order to
the Sales Department.

Once the claim has been resolved by the After-sales Department, the aforementioned
Purchase Order will be cancelled by sending a Credit Note provided that the claim

decision was admitted.

e) Isofoton S.A. reserves the right to draw up in situ reports on received claims to verify
any aspects that may be important to resolving the received claim better; the client
must therefore not modify the installation conditions that led to the claim without the
prior written consent of the After-sales Department.

4) Limitations of liability

a) Isofoton, S.A. will not be liable to the client, either directly or indirectly, for any failure
to comply or delay in applying its obligations under guarantee that may result from

force majeure or any other unforeseen incident beyond the control of Isofoton.

b) Isofoton’s liability as derived from this Guarantee Certificate shall be limited to the
obligations expressed above and, quantitatively, to the amount on the invoice paid by
the client for the collector subject to claim, to the express exclusion of any responsibility
for consequential damage such as loss of data in computer applications, loss of income
or operating profits, variations in the heat provided by the service, etc., which do not

contravene the legal provisions applicable in each country under product liability.

c) Isofoton will only be liable for lack of conformity of the collector with the
characteristics indicated in this Guarantee resulting from incorrect installation, when
installation is included in the contract for sale and purchase and has been carried out
by ISOFOTON, or under its responsibility.



d) The stated limitations of guarantee shall apply provided that they do not contravene
the applicable legal provisions of each country regarding liability for the product. If such
contravention results in the cancellation of any of the above provisions, nullity will only

affect that specific provision and all others shall remain in force.

Specifically, any provision set out in this guarantee shall be null if it contravenes that
which is set out in Law 23/2003 of 10 July, which transposes Community Directive
1999/44/EC to Spanish Law and it affects those collectors purchased for use in the

European Union.

e) Any other guarantee right not expressly mentioned in this certificate shall be
excluded.

5) Entry into force, application and validity of the Certificate

This Guarantee Certificate shall be applicable from the date indicated in its 2™ edition
(January 2006) and shall apply to all Isofoton-branded collectors manufactured from
that date, and remain valid until the Edition is changed, which will be informed in writing

with sufficient notice given.



