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Statement of the problem

1. Solar cooling systems are complex ones due to the number of components
used. High initial investment cost due to:

» Acquisition of single components
« high effort in design stage (both for layout and control definition)
« Long installation time

which are not affordable for small applications.

2. Cooling loads represent only a percentage of the entire building loads. This
holds mostly for residential applications (also in southern regions...)
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« Standardization of the systems - predefined layout and sizing

« Development of control units > reduction of installation time
—> reduction of cost of control components

—> reduction of errors
- synergic integration of all components

2. Combined Heating and Cooling systems are developed allowing maximum

« Utilization through the year
* Integration of different technologies - i.e. sorption/compression HPs

« Harvest of RES to cover all building loads - solar + air + geothermal
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Aim of the projects

Solar Collectors Storage Tank

DHW Tank

‘1

Control
Unit

Pumps +

Valves +
Control

Dry Cooler ~ Reversible

Compression
Heat Pump

Sorption Chiller .



EU M‘ % STIFTUNG SUDTIROLER SPARKASSE
&

researc h gggt FONDAZIONE CASSA DI RISPARMIO DI BOLZANO SEvoam muu?oo‘l

FP7-Alone

e« 3 Piani fuori terra

e 8 Appartamenti, 577m?

« Componenti Passivi:
Elevata massa termica; Triplo vetro; Isolamento(e.g.
muratura esterna: 0.14 W/m2K); Riduzione ponti termici

« Componenti Attivi:
Sistema ventilazione cetralizzato; Sonde geotermiche;
Caldaia a pellet

Istituto per l'edilizia soclale della
Provincia Autonoma di Belzano
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Simulation Activity for Design and
Optimization
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Energy Box
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Monitoring Results

=== Radiazione Energia Resa Efficienza

3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19
Settimana (Da Ottobre 2011 a Febbraio 2012)
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Components Validation through
Monitoring
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Velta Italia

Numerical simulations:
« validation of system components;
« optimization of the control strategy;

Experimental activities:
* monitoring;
« lab tests

« Stationary done
« Dynamic Starting

Expected commercialization:
« End 2012
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Boundary conditions
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System Layout
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Dynamic Simulations
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Control Box
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Simulations Outcomes - 1

Fattor pr_estaglone Energia primaria CO,
stagionali
Tipo Area — — — =
. . (0 (0 (T

Clima E dificio colletztorl ol T = F|lOE|TE|Z2E|a NE S ®
[Mm7] L L ldsldsl U= E
B ) O RIS A = = 3 S
@ 2| T2 |Hg 2T

o s - -
EBF 24 6929|148 | 3.8| 42 | 364 | 2.7 34 1.7
BZ EBF 28 716129166 40| 38 | 354 | 2.5 36 1.8
EBF 32 8030|191 42| 35 341 | 2.2 38 1.9
EBF 24 7358|344 ,74| 6.0 116 | 1.3 46 1.8
RM EBF 28 8064|434 80| 55 | 10.7| 1.0 48 1.9
EBF 32 856845085 | 5.2 | 10.0| 1.0 49 2.0
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Simulations Outcomes - 2

Frazioni Frazioni

solari (SF Aerotermiche (AF

Tipo Area (SF) (AF)

Clima | e yifici | cONettort |-, T z = T z =
[m<] oL N | T I | T

LL | LL LL I

7)) 7)) D) LL <C < LL

7)) L
EBF 24 58% | 42% | 93% 7% | 42% 5% 31%
BZ EBF 28 69% | 45% | 94% 99% | 39% 5% 29%
EBF 32 75% | 48% | 95% 62% | 37% 4% 27%
EBF 24 67% | 69% | 98% 80% | 31% 2% 20%
RM EBF 28 7% | 72% | 98% 82% | 28% 2% 18%
EBF 32 85% | 74% | 98% 85% | 26% 2% 15%
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Simulations Outcomes -3

Sistema solare Sistema di riferimento
Area [kWh/(m?2a)] [kWh/(m?Za)]
clima | _"P° | collettori
Edificio m2] E' i' EI E' i' EI
LLJ LLI LLI LLJ LLJ LLJ
., | EBF 28 38 | 354 | 25 | 81 | 530 | 165
EAF 28 38 | 45.0 2.7 7.9 695 | 16.5
EBF 28 5.5 10.7 1.0 126 | 357 | 165
"M TEAF 28 5.8 | 125 | 473 | 165
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Laboratory tests in Stationary Cond.
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Monitoring - Dynamic Behavior

Solar Collector efficiency
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Monitoring Results - Stationary Behavior

Efficiency, n [-]
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Outcomes

Performance figures “promoted”:

« SPF
* PE consumption
* Renewable Energy Ratio

Components/Systems performance evaluation:

* Tests in real installations or in laboratory under real-like
conditions.

« Performance verification after first working time



