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Final energy input Heat & cold supply Distribution pipes and Processes
equipment ducts
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Steam pipe
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Natl;ral Gas

Steam boiler
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Cold water
for buildings

Gels
heating/cooling
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Vaseline
heating/cooling

Syrup
heating/cooling
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Natural gas demand for space heating

Heat demand of buildings

Cold demand of buildings

Recirculation rate of condensate

Rendimiento caldera de vapor

Water contained in the pills (before
drying)

Conditions of outlet air of fryer

Power of waste heat of the air
compressors

Temperature of the waste heat of the
air compressors

1545 Mwh

60 kWh/m?2year

30 kWh/m?year

0,30

0,70

1kg_water/1
kg_pills

45°C and 20%
relative humidity

99 kW

85°C

Calculated from the historical natural gas
consumption. It has been supposed that the
difference of gas consumption between winter
and summer is due to space heating.

Limited by supposition 1)

Limited by the nominal power of the chiller and
the processes cold demand.

In the analysis, inefficiencies regarding the
steam distribution have been detected.

In the analysis, inefficiencies
steam generation havwe been detected.
company afirms that boilers are obsolete.

regarding the
The

Missing data

Missing data

Value calculated assuming that 90% of the
generated power, is conwerted into waste heat.
See catalogue at:
http://glauber.com/Products/Compressors/Atlas1/

See catalogue:
http://glauber.com/Products/Compressors/Atlas1/
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Heat exchanger network

Cogeneration (Gas turbine
375 kWih)

Solar thermal (FPC) 1000 kW

Trigeneration (Gas turbine
563 kWith + Absorption chiller

50 kW)

Solar heating and cooling
(Solar thermal FPC 1600 kW +
Absorption chiller 50 kW)
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$ % $

Improvement of recirculation rate of the condensate in the steam pipe
+ Heat exchanger network of 113 kW

Improvement of recirculation rate of the condensate in the steam pipe
+ Heat exchanger network of 113 kW

+ Cogeneration (gas turbine 375 kWth/200 kWel)

+ Substitution of steam boiler by 2 steam boilers 600 kW

Improvement of recirculation rate of the condensate in the steam pipe
+ Heat exchanger network of 113 kW

+ Solar thermal system FPC (flat plate collectors) 1000 kW

+ Substitution of steam boiler by 2 steam boilers 600 kW

Improvement of recirculation rate of the condensate in the steam pipe
+ Heat exchanger network of 113 kW

+ Cogeneration ( gas turbine 563 kWth/300 kWel)

+ Substitution of steam boiler by 2 steam boilers 600 kW

+ Absorption chiller (50 kW cooling capacity)

Improvement of recirculation rate of the condensate in the steam pipe
+ Heat exchanger network of 113 kW

+ Solar thermal system FPC (flat plate tube collectors) 1600 kW

+ Substitution of steam boiler by 2 steam boilers 600 kW

+ Absorption chiller (50 kW cooling capacity)
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Alternative Primary energy Savings
consumption

[MWh] [MWh] [%0]
Present state 14.000 -—- -
Heat exchanger network 13.579 421 3,00
cogeneration 11.146 2.854 20,39
Solar thermal 11.943 2.057 14,69
Trigeneration 10.841 3.159 22,57
Solar heating and cooling 11.606 2.394 17,10

16.000

Primary energy consumption (MWh)

Present state
Heat exchanger network

* 2 &
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cogeneration

Trigeneration

Solar thermal

% B&C

Solar heating and cooling
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Alternative Total investment Own investment Subsidies
[€] [€] [€]
Estado actual - -—- ---
Heat exchanger network 13.000 11.700 1.300
Cogeneration 327.000 294.300 32.700
Solar thermal 806.063 577.644 228.419
Trigeneration 445.000 400.500 44.500
Solar heating and cooling 1.252.790 893.353 359.437
1.400.000
B own investment [ Subsidies
1.200.000
1.000.000
W
= 800.000
7
8
g
2 600.000
B
)]
g
~  400.000
0 ]
Estado actual Cogeneration Trigeneration
Heat exchanger network Solar thermal Solar heating and cooling
* A& % IG% X3 6 4/G
% ) 6"IG %
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Alternative Annuity Energy Cost O&M
[€] [€] [€]

Estado actual 480.111 0
Heat exchanger network 1.339 466.477 650
Cogeneration 33.669 333.956 14.276
Solar thermal 82.994 411.816 15.850
Trigeneration 45.818 300.255 16.398
Solar heating and cooling 128.991 400.442 23.900

600.000

B Annuity [ Energy Cost 1 0&M

Total annual costs [€]

Estado actual
Heat exchanger network
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Cogeneration
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Trigeneration
Solar thermal

AG

Solar heating and cooling
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Heat Exchanger Power Heat Source
[kw]
HX_dryer 25 Air outlet of drying
capsules
HX_compressor 88 Waste water of air
compressor
113
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Heat Sink Amount of re
[MWh]
Air inlet of drying 113
capsules
Hot water 51
164

covered energy

(%]

69

31

100
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[kW] (MWh] (%]

Pipe steam processes
New CHP CHP gas turbine Pipe space heating 563 2.449 71,24
Pipe absorption chiller

Absorption chiller Thermal chiller Pipe water space cooling 50 187 5,45

Pipe water processes

Chillers Electrical chiller . . 674 693 20,15
Pipe water space cooling
New boiler 1 Steam boiler P?pe SR proc_e SSes 600 108 3,15
Pipe space heating
New boiler 2 Steam boiler P?pe SR processes 600 0 0,00
Pipe space heating
Total 2.487 3.438 100
$ % $ (E $ $ $( 3($
$ $ $( 0
3 & % $ %% E & % $ , 7 8
[MWh] [% of Total]
New CHP 2.449 95,76
New boiler 1 108 4,24
New boiler 2 0 0,00

Total 2.558 100
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Equipment USC by equipment
[MWh] [% of Total]
Chillers 693 78,71
Absorption chiller 187 21,29
Total 880 100
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U.M. Present state Alternative Saving
Total primary energy consumption
@)
- total MWh 14.000 10.841 22,56%
- fuels MWh 3.974 5.886 -48,11%
- electricity MWh 10.026 4.955 50,58
Primary energy saving due to MWh 0 0 i
renewable energy
CO; emissions t/a 2.574 2.164 15,93%
Annual energy system cost (2) EUR 480.111 362.471 24,50%
Total investment costs (3) EUR - 445.000 -
Payback period (4) years - 2,65 )
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