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Material inputs

Final products

Water

[Temporary Storage |<—| Maturation |<—| Fermentation |<—| Wort Cooling

Bottling H Storage H } Beer in kegs and bottles

] heating process

—

cooling process

process w/o active
heating / cooling
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Electricity
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Chilled water

L ——

Chillers
water-glycol
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Wort cooling
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Water-glycol
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Chiller
Cold air

Cold air

Storage
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Short Name Description

Improved Heat Recovery

Solar Thermal ETC 60
kW._th

Solar Thermal ETC 150
kW._th

Solar HC 150 kW._th

CHP Engine 25 kW_th

Increased rate of vapour regeneration from wort boiling

Solar system (evac. tubes) 60 kW

Solar system (evac. tubes) 150 kW for hot water and steam generation

Solar heating and cooling with evacuated tube collectors (150 kW_th) and absorption chiller (10 kW)

Generation of heat and power with CHP Engine 25 kW_th
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Primary energy

Alternative ) Savings
consumption
[MWAh] [MWh] [%]
Present State (checked) 664 = =
Improved Heat Recovery 639 25 3,81
Solar Thermal ETC 60 kW_th 561 103 15,47
Solar Thermal ETC 150 kW_th 501 163 24,51
Solar HC 150 kW_th 493 171 25,72
CHP Engine 25 kW_th 569 94 14,22
700
600 —
<
= 500 —
c
2
I
I= 400
=}
2]
c
3
- 300
2
()
c
()
> 200
<
£
& 100
O —
Present State (checked) Solar Thermal ETC 60 kW_th Solar HC 150 kW_th
Improved Heat Recovery Solar Thermal ETC 150 kW_th CHP Engine 25 kW_th
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Alternative Total investment Own investment Subsidies
[€] [€] [€]

Present State (checked) - = —

Improved Heat Recovery 2.000 1.800 200
Solar Thermal ETC 60 kW_th 52.451 37.116 15.335
Solar Thermal ETC 150 kW_th 130.248 91.574 38.674
Solar HC 150 kW_th 135.248 95.074 40.174
CHP Engine 25 kW_th 29.500 26.550 2.950
160.000 - —
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Present State (checked) Solar Thermal ETC 60 kW_th Solar HC 150 kW_th
Improved Heat Recovery Solar Thermal ETC 150 kW_th CHP Engine 25 kW_th
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Alternative Annuity Energy Cost O&M
[€] [€] [€]
Present State (checked) 30.333 1.433
Improved Heat Recowvery 206 28.437 170
Solar Thermal ETC 60 kW_th 5.400 24.180 920
Solar Thermal ETC 150 kW _th 13.411 20.617 2.245
Solar HC 150 kW_th 13.926 21.381 2.545
CHP Engine 25 kW_th 3.037 26.519 1.394
40.000 -
H Annuity O Energy Cost 0 O&M
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Present State (checked) Solar Thermal ETC 60 kW_th Solar HC 150 kW_th
Improved Heat Recovery Solar Thermal ETC 150 kW_th CHP Engine 25 kW_th
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Power Heat Source
[kw]
86 Boiling
90 Whirlpool
1 Cleaning
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Heat Sink

Hot water demands of
several processes
Hot water demands of
several processes
Hot water demands of
several processes
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6,41



# K 6 F # N
kW] [MWh] [%)]
solar thermal (evacuated pipe_steam

Solar thermal system tubes) pipe_hot water 60 52 16,86
steam boiler steam boiler pipe_steam 150 72 23,22
chiller_water ggg;gcrsssmn Sl =7 (T pipe_chilled_water 31 2 0,64
chiller_wg (C:gg?gg)essmn Gl e (Caies pipe_chilled_water_glycol 60 137 44,45
chiller_ wg2 il chiller (water . chilled_water_glycol2 750 8 251
chiller_air e chiller (@ir e chilled_air 18 25 8,19
net water fresh or ground water pipe_fresh_water 3.000 9 2,95
old boiler hot water boiler pipe_hot water 5 4 1,18
Total 4.074 309 100
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Type of equipment

Manufacturer

Model

Nominal power (heat or cold output)

Solar collector size (aperture area)

Storage volume

Electricity power input

"H#

% " &6- " "

kW

m2

m3

kW

solar thermal (evacuated tubes)

not specified

evacuated tube collector
or other medium temperature collector

60,00

85,71

4,29

0,60
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[MWh] [% of Total]

steam boiler 72 56,27
old boiler 4 2,87
Solar thermal system 52 40,86
Total 128 100
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U.M. Present state Alternative Saving
Total primary energy consumption
@)
- total MWh 664 561 15,5
- fuels MWh 214 107 50,0
- electricity MWh 450 454 -0,9
Primary energy saving due to MWh 0 78 i
renewable energy
CO, emissions t/a 124 100 19,1
Annual energy system cost (2) EUR 31.766 30.501 4,0
Total investment costs (3) EUR 0 52.451 -
Payback period (4) years 0 14 -
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