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CPVT solar collector CPVT Performance at ILVO

« The annual thermal output of the Solarus CPVT at ILVO with mean
temperature of 20°C is 436 kWh/m2. An area of 50m2would produce

21806 kWh, 11% of the thermal demand of the farm.
» The specific annual electrical output is 111 kWh/m2 and 5539 kWh/year
with an area of 50m?2.

Introduction RES integration solution for ILVO

In order to meet the total annual demand for heating (70°C) at the ILVO
farm using the Solarus CPVT collectors, at least 480 m? of collector aperture
area is needed. The drawbacks would be high cost of collectors and
seasonal storage, as heat is produced mainly in summer but needed in
winter. To avoid this complexity and make use of the higher efficiency of
the collectors when operating at low temperatures, it is suggested to
integrate the solar collectors with heat pumps, lifting their COP. Two heat

CPVT is a concentrating, hybrid
solar photovoltaic and solar
thermal collector which
generates both electricity (from
PV) and heat (from the Thermal
part) from the same gross area.

Livestock farms are a major contributor to CO2
emissions. The use of renewable energy sources (RES) is
an important step in order to mitigate emissions from
the farms [1]. One of the most energy consuming sub-

sectors of agriculture is intensive livestock that is
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CPVT Performance at LVAT

The annual thermal output of the Solarus CPVT at LVAT with mean
temperature of 45°C is 375 kWh/m2. An area of 50m? would produce
18773 kWh, 36% of the thermal demand for milk production.

The specific annual electrical output is 142 kWh/m2 and 7094 kWh|year
with an area of 50m2.

Solarus CPVT thermal performance at operating temperature
Tm=45°C at LVAT farm

Breakdown of thermal energy demand for hot water at ILVO swine farm

moda , | RES integration solution for LVAT
fattening pigs. A solar system using concentrating

photovoltaic thermal (CPVT) collectors is designed
tailored to the dairy and swine farm to best make use of
the solar energy in cooperation with other RES
technologies and the specific heat demand of the farm.

The performance and monthly thermal output of the
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A unique feature in dairy farms in terms of energy is that they use a milk

cooler in order to store the produced milk until it leaves the farm. At LVAT,

there are two milk coolers, each with a heat recovery system. One supplies

heat to the automatic milking system (AMS), the other to the e-boiler for

hot water usage. In order to most effectively use the heat recovery of the

milk coolers and reduce the electricity consumption of the e-boiler, it was

I I I I decided to integrate the solar system between them supplying a
|

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

g
8

16000

12000

800

Thermal energy demand (kWh)
o

400

o

temperature increase of 10-15°C before the e-boiler.

Solarus CPVT collector is evaluated to perform a 70.0 40%

preliminary analysis to suggest a suitable integration : Cold Grid Water - 35%
H H H B Floor Heating M DomesticHot Water M Space Heating 8°C -10°C Winter

point for the solar system, each for the dairy and swine it .

case studies.

Y

“MUELLER”
Pre-Heater Buffer Tank

(364L)
' 40°C
PVT Integration
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Total estimated annual thermal energy demand for milk production
at LVAT-ATB is 52197 kWh. 9249 kWh is for the AMS and 42930 kWh
for domestic hot water and cleaning of the milk tanks and milking
parlour. Overall, the farm has an electricity consumption of about
201 MWh/year for the milk production.
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