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IEA SHC Task 48

Solar Thermal Heating and Cooling Systems

Best practice examples
Performance cross analysis

Daniel Neyer

University of Innsbruck
Institute of Structural Engineering and Material Sciences
Working Group: Energy Efficient Buildings
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Content

= QOverview

» Selected technical assessment
* Indicative economic analysis

= Conclusions
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10 examples at a glance

LOCATION

Singapore; 1

Austria; 3

P.R.China; 3

large (>150 kw); 1 COOLING CAPACITY

France; 1

~ small (<30 kw); 4

Italy; 1 Germany; 1

medium (30-150 kW); 5
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10 examples at a glance

M
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Cooling + Space So LAR USE
heating +
Domestic hot Cooling only; 3
water; 3
DESIGN / DIMENSIONING
Cooling + Space Cooling + Full load; 5
Domestic hot

heating; 2
water; 2

Base load; 5

NEYER
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10 examples at a glance

Parabolic COLLECTORTYPE HEAT REJECTION

trough; 1

Fresnel; 1

hybrid; 1

Evacuated
tube; 1

Flat plate; 7

BACKUP TYPE

No Backup; 3
Cold Backup (CB); 5

Hot Backup (HB); 2
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10 examples at a glance

HOT WATER TANK

<101/m% 3

10-301/m?; 2

COLD WATER TANK

2.
>601/m?; 2 >201/kwc; 1

30-601/m?%; 3
< 201/kWc; 1
0l/kwc; 8
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Technical assessment

= Several Key Performance Indicators (KPI)
= Efficiency on building & component level
= Electricity / Primary Energy / CO, Emissions

= Excel Tool for system evaluation

= Seasonal Performance Factor (SPF)
= Electrical (thermal cooling only)
» Thermal (component & system)

Z Qout _ Z Qout

SPF ;) = o—— SPF, = —=——
el Z Qel,in t Z Qin
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Technical assessment — boundary

Energy Flow Chart: DHW & Cooling - Copyright IEA SHC-Task 44 / HPP-Annex38 - adapted for IEA SHC Task 48
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Electrical Efficiency for Thermal Cooling - SPF, ¢

innsbruck .
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Electrical Efficiency for Thermal Cooling - SPF, ¢
VS.
Thermal EfflClency for Thermal Cooling - SPFthC
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Electrical Efficiency for Thermal Cooling - SPF, ¢
VS.
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Indicative Economic Analysis

» Method & input values based on VDI 2067, EN 13798

= Annualized costs for
" |nvestment
= Replacement & residual value
= Maintenance & service
= Operational costs (energy, water)

» Levelized costs of energy (C+SH+DHW)
- SHC VS. REF cost ratio — levelized costs SHC

levelized cost REF

NEYER Chinese Solar Cooling Conference, Shanghai, 2015/03/27 Slide: 12



Arbeitsbereich
Energieeffizientes Bauen universitat innsbruck

B /NS EEEEEEEEEEEEEEEEEEEE
HiNY A EEEEEEEEEEEEEEEEEEEEEEEEEE

innsbruck .

......., e BN

Indicative Economic Analysis

Standard costs for main components

1600 ‘ ‘
1100 ====air cooled VCC

‘ === \ater cooled VCC
1200

=== Adsorption chiller

=—&#—1st Absarption chiller
1000 ..

=4—2st Absarption chiller

spec. costs [€/kWc]

() 100 200 300 400 L00) 0]
Nominal Capacity [KWc]
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Indicative Economic Analysis

Economics

Period under consideration 25 a
Credit period 10 a
Inflation rate 3%

Energy costs

Electricity (energy) 10 ct/kWh
Electricity (peak power) 80 €/kW.a
Natural gas 5 ct/kWh

Water 2.5 €/m3
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Conclusions

= Electrical efficiency for thermal cooling - SPF ¢
» Comparable with SEER for Vapor Compression Chillers (VCC)
= Best practice SHC >10

» Thermal vs. electrical efficiency
= High SPF,, = high SPF,
» The less energy to shift the better

= Dimension hot water tank with care
» Cooling vs. heating/DHW
= Charging strategy

= Cost competitiveness is possible!
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More details

B7 — Key Performance Indicators
B7 — Assessment Tool

C2 — Benchmarks / Examples

http://task48.iea-shc.org/
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Thank you for your attention!

Daniel Neyer

University of Innsbruck

Unit Energy Efficient Buildings
Technikerstr. 13

6020 Innsbruck

daniel.neyer@uibk.ac.at
0043 512 507- 63652
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