


Solar
Collector data

For the description of the quality of solar
collectors and for the comparison of their
efficiency some collector characteristic
data worked satisfactorily. These charac-
teristic data is determined after standard-
ised testing methods by independent
testing institutes.

1 Conversion factor

(eta 0, unit %)

is the maximum collector efficiency in per cent.
It is reached if the average collector temperatu-
re is equal to the ambient temperature.

2 Heat loss coefficient

(U-value, unit W/m?K)

describes the average heat loss of the collector
related to the entrance surface and the tempe-
rature difference between collector work tem-
perature (= average collector temperature)

and ambient temperature.

Efficiency characteristic curve UltraSol® 2
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3 Collector characteristic

The collector characteristic shows the depen-
dence of the collector efficiency on the tempe-
rature difference between collector work tem-
perature and ambient temperature and the sun
exposure. The process of the collector charac-
teristic is determined by the building method of
the collector and the operating conditions.
Thus affect the light permeability of the collec-
tor vitrification, the kind of the absorber coat-
ing, the thermal insulation and the radiation
and convection losses the process.

A collector with a high conversion factor, small
heat loss coefficient and flat characteristic is
considered as energetically particularly favour-
ably.

For the comparison of collectors the effective
absorber surface (collector effective area) of a
collector is in addition, just as important, since
by it the total quantity of the irradiation energy
taken up by the collector is determined.

4 Collector testing

The quality and energy efficiency of solar col-
lectors is determined by standardised test pro-
cedures of independent institutions, e.g. ac-
cording to EN 12 975. Based upon this testing
the European quality label for solar collectors
“Solar KEYMARK” is being issued.

Hoval solar collectors are quality and perfor-
mance-tested by different inspecting authorities
and are labelled with Solar KEYMARK. As a
result, they meet the highest quality standards.
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Solar
Dimensioning guidelines

Valid for flat collectors under
the following conditions

1. Average sun exposure about 1200 kWh 4. Deviation of the collector surface from
per square meters and year, related to the south < 35°. In the case of deviations
the horizontal irradiation surface and the from 35 up to 45° of the south direction
Central European climate conditions. an enlargement of the collector surface

2. Sunshine on the collector surface more of approx. 20 % is necessary. Collector
than 90 %, no shade arrangements with deviations greater

3. Collector angle of inclination depending than 45° from the south direction are not
upon type of use and period of use: recommended.

- Open-air swimming pool 5. As far as possible the entire collector sur-
from May to September 25-35° face should be arranged in an orientation.

- Service water and An allocation on differently oriented collec-
indoor swimming pool 30-50° tor fields is not recommended.

- Service water all year round 35-55°

- Service water and
additional heating 40-60°

1 Water heating:

For the water heating with standard solar
plants (flat collector HighFlow) approx. 1.5 m?
collector surface and 50 to 85 litres storage
volume are necessary per person.

Examples of water heating:

2-3 Persons Collector surface upto 4 m? 300 | storage
3-4  Persons Collector surface upto 6 m? 300 | storage
4-6 Persons Collector surface upto 8 m?> 500 | storage
6-8 Persons Collector surface up to 10 m? 500 | storage
8-10 Persons Collector surface up to 12 m? 500 | storage
10-14  Persons Collector surface up to 16 m? 800 | storage
14-18 Persons Collector surface up to 20 m? 1000 | storage
18-24 Persons Collector surface up to 24 m? 2x800 | storage

Interpretation diagram
Solar collector surface for water heating
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Interpretation diagram for the solar collector surface with standard solar plants for water heating.



Sola

Dimensioning guidelines

2 Room heating; Interpretation diagram solar collector surface
Particularly in the transitional period and in for water heating and heating support
connection with low-temperature heating sys-
tems (wall or under-floor heating) solar collec-
tors can be used depending upon irradiation
with considerable success.

As approximate value 1.5-2 m? collector sur-
face are to be planned additionally for water
heating per 10 m? living space, respectively
15-20 % of the surface which has to be heated.

In progressive low-energy buildings, the heating
system can be supported even with smaller col-
lector surfaces (from 10 % of the heated area).
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3 Swimming pool heating:

Swimming pools may be warmed up with %E 800
copper collectors only over a suitable heat £ = 1200
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Solar

Dimensioning recommendations for the components

Solar collectors

Solar collectors are used to generate heat

and utilise the total momentary radiation. The
orientation and slope of the solar collectors
have a significant influence on the effectivity of
the solar plant and must be checked for each
individual system.

Location

 Sloping roof
A good solution. Orientation, angle of inclina-
tion and shade must be checked. Collector
array designs are available for on-roof and
in-roof assembly.

* Flat roof
Very good solution allowing optimum selec-
tion of orientation and angle of inclination for
the solar collectors. Shade must be check-
ed. Solar collectors can often be erected in
two or more rows.

* Building facade/balcony
Poor results. An angle of inclination of 15-20°
for the collectors already ensures much bet-
ter utilisation. Some wall installation sets with
several angles of inclination are available.
We highly recommend an on-site supporting
structure for the collector assembly with cor-
responding angles of inclination.

Approximate values
Standard values for collector surfaces

Single- and two-family homes
Collector surface
per person  per MWh/a *
m2

1-1.25 -
0.6-1

Hot water
Hot water+ -
Heating support

Multiple dwelling units
Collector surface

per person
m2

Hot water 0.8

Preheating 0.5

* Annual heat demand for hot water
and heating

Allowances for the collector surface

Hot water
Slope Flat
Orientation Degrees %
0-22° not permissible
South 22-25° approx. 10
South-west 25-60° 0
South-east 60-75° approx. 10
75-90° 30-50
0-22° not permissible
West 22-30° 15-20
East 30-50° 0
50-75° 30-50
75-90° 50-80
Hot water and heating support
Slope Flat
Orientation degrees %
0-22° not permissible
South 22-25° 20-30
South-west 25-60° 10
South-east 60-75° 0
75-90° 20-40
0-22° not permissible
West 22-30° 25-35
East 30-50° 35-45
50-75° 45-60
75-90° 60-100

Heating outdoor swimming pools

Collector type

Slope Flat collector
Orientation Degrees %
South 0-22° 5
22-40° 0
40-60° 15
South-west 0-22° 15
South-east 22-40° 0
40-60° 20
West 0-22° 10
East 22-40° 25
40-60° 40
Shade
(proportion of shade max. 25 %)
Period Allowance
All-year 20 %
Winter and between seasons 10 %
November to January 0

Approximate values for collector yields
Annual yield per m? useful collector surface,
dependent on location, system design and
user characteristics.

Hot water

Utilisation standard kWh/mZa
High degree of coverage 300-450
Average degree of coverage 400-550
Preheating 450-650
Hot water and heating support

Design kWh/mZa
Generous dimensions 150-250
Average dimensions 200-300
Tight dimensions 250-500

In mountain regions, the solar collectors
should not remain covered with snow for
long periods of time. They should be posi-
tioned in such a way that the snow slides
off (min. slope 45°, no snow fence at the
bottom).

Heating outdoor swimming pools

Flat collector Yield

Type kWh/m?2a
unglazed, SP absorber 280-330
glazed 260-320

Heat exchangers

The solar circuit heat exchangers should be
designed for an average temperature differ-
ence (AT ) of approx. 5-15 K at max. collector
output (700 Watt/m?). Up to approx. 30 m?
collector surface, internal heat exchanger sur-
faces are usually used. Above this, an external
heat exchanger (plate exchanger) is recom-
mended. Calorifiers should be designed for
700 Watt/m? collector output and an average
temperature difference of 5-10 K. Note that
there is a danger of calcification. For this rea-
son, the plate exchanger should rather be used
for heating the swimming pool or for charging
heating water tanks.

Approximate values
for internal heat exchangers
» Plain-tube exchangers:

0.15-0.25 m? per m? collector surface
» Finned-tube exchangers

0.3-0.5 m? per m? collector surface
Influence of AT  selection:
Effect on the efficiency of the system
AT 5K

" 10K 15K 20K

Change +3.5 % 0 -835% -7%
Solar storage tanks

The heat supplied by the solar collectors is
transferred in the solar storage. The solar
storage bridges the time gap between heat
recovery and consumption. The solar storage
tank incl. connections and flanges should be
well insulated and all connection pipes should
be connected with a siphon.



Solar

Dimensioning recommendations for the components

Engineering

Check the max. permissible operating tempe-
rature and operating pressure of the solar stor-
age tank.

Approximate values
Standard values for the tank size

Hot water
Volume
dm?®
Single- and 85/person

two-family houses

Volumetric content
for additional heating
(electric)

acc. to daily demand

Multi-family houses
Volumetric content
for solar heating *

80/person

40/m? collector surface

additional heating
electric
boiler

acc. to daily demand
15-60/person

Hot water and heating support
for single- and two-family houses

Volume per m? collector surface

40-60
40-60

* Free “solar volume” for the storage
of solar energy

Solar heating *
Additional heating

Expansion tank
The dimensions of the expansion tank must be
selected taking into account the total content of
the collectors (in the event of evaporation).
Observe the following during selection:
* Max. operating temperature
(provide pre-tank where necessary)
» Check the pretension of the selected
expansion tank against system-specific data.

Solar circuit pipes

Copper, iron or stainless steel pipes can be
used for the solar circuit. The pipe runs should
be kept short, in particular the flow pipe for the
collector array (line from the collector array to
the consumer load). Pipes must be routed and
insulated professionally.

The thermal insulation should be resistant to
temperatures of at least 130 °C. For recom-
mended insulation thickness and pipe cross-
sections: see Solar collectors.

Heat transfer liquid

As a rule, a frost protection agent on polypro-
pylene basis is used as frost protection in the
solar circuit. The concentration should be se-
lected according to the climate zone and sys-
tem-specific data. A frost protection percentage
of 40 % is usually sufficient. Percentages of
over 50 % frost protection should be avoided.

Example: approx. -20 °C outside temperature
(glycol content 40 %). The water and glycol
must be mixed before introducing the mixture
into the system.

Circulating pumps,

instruments, armatures

Check the max. permissible operating
temperature for the selected products.

Overheating protection

High temperatures and possible formation of

vapour in the solar circuit can never be com-

pletely ruled out. (The sun supplies heat even

when this heat cannot be used directly.)

Causes:

- Systems with widely fluctuating consumption

- Power failure or defective system
components

For this reason, we recommend the inclusion

of an overheating concept before realisation

of the system. The minimum requirements

here are:

* regulatory measures

+ thermal discharge safety device

+ selection of an appropriate expansion tank

« selection of the appropriate frost
protection agent

Flushing, filling and venting

The system may only be filled and pres-
sure testing carried out when the sun is
not shining on the collector array.

Flushing of the system is extremely IMPOR-
TANT and must be carried out with due care,
for preference with the prepared heat transfer
liquid.

Dirt particles in the system cause malfunctions.
Use filters!

The system may only be filled if it can be put
into operation at the same time. A pump should
be used to fill the system, the system should
be fully installed, filled and connected on-site
and the heat transfer medium mixed and pre-
pared.

1 Tank 4 Ball valves

2 Jet pump 5 Pressure gauge
3 Filter 6 Drain

A Open B Closed

Necessary space

» The inspection opening has to be
well accessible.

« Distance to the wall for the installation and
removal of the electrical heating inset (a):

L a
v

Calorifier dm? a
MultiVal ERR 300-500 =600
MultiVal ERR 800-1000 =950
MultiVal CRR 300-540 =600
MultiVal CRR 800-2000 =950
EnerVal 500-1500 =950
(laterally left or right
distance to wall for
mounting of casing) =700

Plumbing

» For electrical heating a hot water distribution
system without circulation must be planned
if possible.

* The hot water pipe must be insulated and
installed with a siphon (minimum =200 mm).

* Maximum safety adjustment: 1 bar less than
the maximum operating pressure

» Caution! When only small amounts of hot
water are tapped, higher hot water tempera-
tures can occur. (Depending on comfort re-
quirements, provide suitable measures, e.g.
thermomixer etc.)

®

Cold water

Hot water

Circulation

Drain

Safety valve

Pressure reduction valve
Testing device

Return flow inhibitor
Connection for manometer
Thermostatic blender for water
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Solar

Dimensioning recommendations for the components

Heating assembly

(Recharging with boiler)

» Flow and return lines must be connected in
such a way that no flow reversal and single-
pipe gravity circulation can occur with the
charging pump switched off and electric
heating switched on (see drawing).

» Expansion of heating water must always
be ensured (also during electric charging).

+ Install air vent at the top point of the heating
water pipe.

3
|
I

A

Flow

Return

Venting charging pump
Non-return valve
Temperature regulator

abrwWN -

Commissioning

» The system must be created, the heating
and plumbing installation carried out, the
system filled, vented and the electrical con-
nections established in accordance with the
design documentation and assembly specifi-
cations for the system components supplied.

At the time of commissioning, the design val-
ues must be known and the building owner
or the person responsible for operation pre-
sent for instruction.

+ Registration should be carried out in good
time (approx. 10 days before the planned
date of commissioning).

Maintenance
The following inspections must be planned
for maintenance of the system:

Inspection Type

User

Condition of system Visual inspection
Circulating pump periodical
Pressure

The thermal solar plant must be checked regu-
larly in order to ensure the operational safety
and the efficiency as well as the high durability
in the long term. Inspection should be carried
out annually and maintenance every 2 years.
The completion of a maintenance contract is
recommended for all thermal solar plants.

Static dimensioning aid
The following requirements and directives
must be complied with:

Regionally applicable standards and regulations
The installer is responsible for ensuring
compliance with the relevant standards

and local regulations.

Germany/Austria:

The snow and wind loads are regulated by
DIN EN 1991 and the associated national
appendix.

The load bearing capacities of building cov-
erings are prescribed ONORM B 1991.
ONORM M 7778 (Installation planning and
installation of thermal solar collectors)

Both the Austrian as well as the German
regulation is based on European standard
EN 1991-1-3. They are valid up to altitudes
of 1500 m. Any altitudes above that are re-
gulated by special national appendices.

Switzerland:

SIA 261 applies.

General information on statics

Installation is only permissible on roof areas
or substructures of sufficient load-bearing
capacity. It is essential for the static load-
bearing capacity of the roof or the substruc-
ture to be checked by the local statics engi-
neer before the collectors are installed.

The examination of the entire collector
structure according to DIN 1055 Parts 4 and
5 is required by the local statics engineer, in
particular in areas subject to high snowfall or
high wind speeds.Attention in this must be
paid to all special features of the installation
site (foehn winds, venturi effects, eddy for-
mation etc.) that can lead to increased load.

Roof-mounted systems

With roof-mounted systems, particular atten-
tion must be paid to the quality of the wood
in the substructure with regard to the durabil-
ity of the screw connections for attaching
collector installation fixtures. The selection
and also the number of roof connections
must be adapted to the local snow and wind
loads. Binding statements about the wind
and snow loads as well as building altitudes
about seal level must be obtained from the
relevant authorities in the regions.

If the roof anchors are exposed to maximum
load, their geometry means that deformation
will be unavoidable and contact between the
roof anchor and the tiles can often not been
prevented. As a result, it is recommended
for metal tiles to be used if there will be high
snow and wind loads.

The significant number of roof connection
sets is based on the calculated minimum
number of attachment points for the planned
number of collectors without taking account of
the building-specific anchoring conditions of
the roof covering and the building structure.
The local force application via roof connection
sets has been provided. The transmission of
forces via the screw connection to the build-
ing structure does not form part of this calcu-
lation and must be verified separately.

To prevent impermissible wind suction loads,
the collectors must not be installed near the
edges of the roof. The relevant standards
must be observed in this case.

When elevators are used, the upper edge
of the collector must not project beyond the
ridge of the roof. Collectors must not be in-
stalled under a height change, in order to
avoid increased loads due to windblown or
slipping snow from the higher section of the
roof onto the collector array. If snow guards
are mounted on the more elevated roof for
this reason, the statics of this roof must be
inspected.

Personal protection

* In order to carry out work on the roof, safety
equipment for personal protection must be
included in the planning. For pitched roofs,
these are safety roof hooks and for flat roofs,
suitable attachment points or cable systems.

Germany/Austria:

» Regarding work on the roof, the AUVA re-
gulations must be observed in Austria and
DGUV1 regulations in Germany.

Switzerland:

» Regarding work on the roof, the SUVA
regulations must be observed.

Flat roof systems

Wind load calculation according to

DIN EN 1991-1-3 and -4 for free-standing
flat roof systems

In general, calculation in accordance with
standard DIN EN 1991-1-3 and -4 applies

for the detailed wind load calculation.

The existing recommendation should cover
the standard cases and ease handling in daily
use However, this recommendation does not
release the planning authority from carefully
examining the local conditions and having a
designated specialist (structural engineer/civil
engineer) make a detailed calculation.
Consequently, no liability claims can be
asserted on this basis.

The following points are decisive

for the design of the wind load:

- Collector angle

- Backpressure zone/wind zone

- Terrain category/location

- Height of building above terrain

- Building dimensions/shape

- Roof edge height (attic)

- Distance from collectors to roof edge
- Number of collectors in a row

The more exposed, the more free-standing the
building is, the higher are the expected wind
loads. In city areas, the buildings are often
protected from wind by other neighbouring
buildings.



