
Designing the system
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The sun's radiation
Radiation intensity
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The sun's radiation

Radiation intensity

• the maximum radiation intensity is 1200 W/m²
• possible anywhere on earth and at any time of year
• measurable for about 1 hour at midday

Radiation energy

• = average radiation intensity x time (kWh/m²)
• takes into account sun position, cloud and season
• total useable radiation energy = global radiation

• the sum of direct and diffuse radiation.
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The sun's radiation
Daily global radiation

• Winter: approx 1 kWh/(m²d)
• Spring and autumn: approx 2.5 kWh/(m²d)
• Summer: approx 5 kWh/(m²d)

Month

D
ai

ly
 fa

ll 
in

 g
lo

ba
l r

ad
ia

tio
n



31.01.2006 5

Radiation in the 
UK

Shows total average solar 
radiation falling on one square 
metre of surface inclined at 300
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Solar heating systems
Light / heat conversion

• Reduction in incident
global radiation through:

• 1. Reflection and transmission 
losses at the glass (approx 10%)

• 2. Conversion losses at
the absorber (approx 10%)

• Maximum efficiency (about 80%)
in practice not usable!
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Solar heating systems efficiency
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Factors to consider when designing a system

• The location of the building

• Percentage of solar contribution

• Orientation of the building

• Angle of inclination

• Hot water requirements

• System volume.

• Space heating requirements

• Shade

• Collector array in m2

• Size of storage cylinder

• Pipework.
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System dimensioning for hot water production
Detached and semi-detached houses

Standard values Schüco systems:
(see “General” catalogue)
• Collector area: 1.0  1.3 m² / person
• Storage tank size: 50 - 60 l/m² collector area
• % of demand met: 50 - 65%

Selection of location zones
Location zone I, < 1.000 kWh/m²a
Location zone II, 1.000 - 1.100 kWh/m²a
Location zone III, > 1,100 kWh/m²a
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System dimensioning for hot water production

Number of SCHÜCO collectors
Collector Location Number of people

direction zone <= 3 4 5 6
I 2 2 2 3

South II 2 2 2 2
III 2 2 2 2
I 2 2 3 3

Southwest / II 2 2 2 3
Southeast III 2 2 2 2

I 2 3 3 4
West II 2 2 3 3

III 2 2 2 3
I 2 3 3 4

East II 2 3 3 3
III 2 2 2 3



31.01.2006 11

Roof inclination and direction

• Proportion of diffuse 
radiation over 50%!

• Influence is less than 
assumed

0

10

20

30

40

50

60

70

80

90

100

110

Ost West

Azimut

S
ol

ar
er

tra
g 

/ %

30°- - - 45°

20°

90°
60°

SouthSoutheast Southwest

Azimuth



31.01.2006 12

Roof inclination and direction

Summary:

• (Almost) any roof is suitable !

• Optimal: South-facing and 45° roof angle
• Roof angle from approx 20° to approx 60°: Reduction  in yield only about 7%
• SE and SW facing: Reduction in yield only about 5 - 10%
• Advantages of facing West compared to facing East

• higher afternoon temperatures
• no morning mists
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Diagram of solar hot water production system
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Function of hot water production system

Function:

• solar heat transfer: when switch-on temperature difference is reached
• pump stops:

• when temperature difference falls below the cut off value
• when the maximum temperature is reached in the storage tank
• solar heat is transferred via the lower heat exchanger
• remaining energy from conventional heat sources
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System technology

Operating properties
• “unregulated heat generator”   (0% - 100% output)
• operating temperature from -25°C to +200°C
• operating overpressure from 3 to 6 bar
• heat transfer medium: water / propylene glycol mixture

Condensation formation
• condensation is normal under certain circumstances

(e.g. after cold, damp nights with high incident radiation on the following day)
• open system: continuous exchange of air with the surroundings
• condensation evaporates
• airtight, air-filled collectors would be damaged
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System technology

Piping
Basic rules
• temperature resistant from -25°C to +200°C
• water-glycol resistance
• pressure resistance up to 6 bar
Materials
• copper (soft or half-hard) or steel pipes
• no galvanised or plastic pipes

Connectors
Hard-solder
• the safest and most commonly used method
• chloride free hard-solder (e.g. L-CuP6)
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System technology

Connectors

Soft-solder
• long-lasting heat resistance up to 120°C (standard  soft-solder)
• should not be used for general applications

Compression
• possible if the stated conditions are fulfilled!
• special sealing rings are required
• often only to 20°C

Cutting / clamping ring connection
• can be used if authorised by manufacturer
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Calculating pipe size needed



Any questions?


