











INDUSTRIAL SECTOR

Food and beverages

PROCESS

Washing
Pasteurization
Sterilization
Drying
Cooking

TEMPERATURE[°C]

80-150
80-110
130-150
130 - 240
80-100

Plastics

Extrusion and Drying

150 - 180

Chemical

Heat treatment
Boiling
Distillation
Drying

150 -180
95-105
110-300
150 - 180

Paper

Bleaching and drying

130-180

Textile

Washing

Heat treatment
Bleaching

Dyeing

80-100
80-130
60— 100
100 - 160

Industrial cleaning

Steam Washing

150

Commercial sector

Air conditioning

180

All

Electricity generation/Polygeneration

250-300










Peak performance per
net sgm installed

Evacuated tube collectors+
single effect
absorption chiller

Parabolic troughs +
double effect
absorption chiller

Collectors Efficiency

0.6

0.5

Chiller Efficiency (COP)

1.42

Total System Performance

71 4.57%
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Hot /
Double effect Cold
absorption chiller Storage

Short
term
Storage

Air conditioning/Heating
distribution system

Primary circuit

L Auxiliary
energy source

Domestic Hot Water
Distribution system

- g

Solar field Fresh water
supply

—— -

Multipurpose utilisation around the year




—T_out [°C] —T_in [°C] —T_ambient [°C]

—— Efficiency [%4] —— Tchiller_in [°C] ——Tchiller_out [°C]

—— P_collector [kw/] ——P_ chiller_out [kw] ——P_chiller_in [kw/]
g -

Cooling supplied for more than 7 hrs/day with solar energy!







The collectors continuosly track the sun during the day. The mirrors concentrate the
sunlight on the receiver tube, reaching high operating temperatures (up to 250°C).

Purely indicative information. Soltigua does not guarantee its accur
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Secondary

mirror




High temperature collector technologies

i
e S

PTM — parabolic trough collector FTM — linear Fresnel collector

COMMON FEATURES
* Modular design * Hot-dip galvanized frame * Working pressure: up to 8 bar
» Selectively coated receiver * PLC- based controller * Maximum fluid working
* Weather-resistant mirrors * Fluid: hot water (up to 110°C) or temperature: 250°C
» Sun tracking drive and motor thermal oil + Electric panel at 230V
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TECHNICAL FEATURES (Available July 2011)

Modular design:

Surface = 22.5 sgqm/module

Length = 6.3 mt/module

Width =5 mt

Heigth = 3.5 mt

Peak power = 490 W/sgm (11 kW/module)@DNI of
1000 W/sgm, Tamb= 30°C, Tout = 200°C - estimated

Up to 6 modules driven by the same motor:

36 mt —long / 135 sqm / 66 kW
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1. ASSESS

*Site assessment
—Solar radiation
—Avail.space & constraints
*Process assessment
—Load profile
—Existing energy sources
* Preliminary economics

2. PLAN

*|ntegration concept
Solar field working conditions
*Optimal solar field size

4. INSTALL

*Attention to details (e.g.
insulation)

3 DESIGN

*Control logic
*Primary&secondary loop
* Local norms (e.g.structural)

5. OPERATE

*Operating strategy
*Mirror cleaning
*System mainten.
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Location: Tamil Nadu
Coordinates: XXX

Process: textile industry

DNI: 1’768 kWh/sgm

T = 27.4°C

average daily —

India Solar Resource

Direct Normal Solar Resource

o annual awerage daect normal

~ This map depicts model estimates
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Fluid Temperature: 100° —

135°C

Steam boiler

Steam _main

Fresh water

gr(nake-up

Process
Unit

Capacity installed: 600 kW,,

Working time: 8-20

T

Condensate return

Steam pressure: 5-6 bar

Current fuel: crude oil

*—-*’
\A.v adaple space: 2°300 sqm

Fresh water
make-up

| Effluents

Process
Units




Solar Field": 1’080 smq
Peak power™: 652 kW
(605 W/sgm — n = 60%)

Steam _main

Steam boiler

Fresh water

gake-up

Indirectly fired
steam boiler

Process
Unit

Condensate return

Fresh water
make-up

| Effluents

[ g |

process
units




——DNI -Daily Sum[kWh/sgqm]
———= ANI -Daily Sum[kwWh/sgm]

121 151 181 211 241 271
Day of the year
V-4

DNI = 1’768 kWh/sgm daily average = 4.8 kWh/sgm
ANI =1'678 (N-S alignment) daily average = 4.6 kWh/sgm
Percentile:

[25%] = 7.2 kWh/sgm [50%] = 4.6 kWh/sgm [75%] = 2.1 kWh/sgm




11 15

13
Hour of the day
Aperture Normal Irradiation [kw] Solar field Yield [kwW]
Net Power to process [kw] Auxiliary Power [kw]
= — Aperture Normal Irradiation [W/sqm] = = Efficiency [26]

N
» Average solar field efficiency at 57% for =10 hrs

* Average net outpunt to process at +400kW for =10 hrs

* Total system contribution to process = 58%




11 15 17
Aperture Normal Irradiation [kW] Solar field Yield [kW]
Net Power to process [kW] e Auxiliary Power [kW]
— — — Aperture Normal Irradiation [W/sgm] - = Efficiency [26]
=
» Average solar field efficiency at 50% for =8 hrs

* Average net outpunt to process at 250kW for =8 hrs

* Total system contribution to process = 36%
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1) Aperture normal irradiation = 100%
51% (1'578 kWh/sqm)
Optical and thermal
49% |osses
Solar field yield

End losses
Optical Losses

Cosine Effect
Thermal losses

Shadowings

2) Solar field yield = 100%

8%
Thermal Losses

Net Power to process

Circuit Warm-up
Thermal losses
Night cooling-off

3) Total process__r_equ_irements =100%

y - --\3596
A Net Power to

process
Auxiliary Power

64%

Total net production
Specific net production
N° of hour of operations
Average Net Power

=842 MWh
=781 kWh/sgm
= 2’602 hrs

= 324 kW










