PVT Tech Talk

Concentrated Photovoltaic Thermal
(CPVT) = Efficient Solar Co-Gen

TEAM Support

Menova Vision

Solution

Technology Plan & Platform
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Getting Started

TEAM (Technology Early Action Measures)

Support
... What it means to Menova
Project Enabling

— Financially cross the valley between high cost low
volume production to low cost product

Managed technically by NRCan
* Testing
« Performance Analysis
* Due Diligence

From our Early
Adopters and

Networking Menova...Thank you

_ TEAM ©
Demonstration Support
» Schools, CCHT, Roger’s House, Residences
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Corporate Vision

Menova Energy Is focused on providing
sustainable renewable energy solutions
for valued customers
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Why CPVT?

CPower-Spar
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Absorber Fluid Temperature (°C)

Annual energy vield in Huelva for parabolic
trough as a function of the process temperature.

Data
Reference

THE POTENTIAL OF SOLAR HEAT IN INDUSTRIAL PROCESSES.
A STATE OF THE ART REVIEW FOR SPAIN AND PORTUGAL

EUROSUN 2000, Copenhagen, June 2000
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Concentrated PhotoVoltaic + Thermal (CPVT) solar Energy
o J = T Y

CPVT TECHNOLOGY PLATFORM

Direct solar energy

Multi-sun solar cell For
Reference
Glycol heating fluid Only
for heat and hot water 6 feet

Reflected
light energy ———

_ Solar panel for
(concentrated)

electricity generation

Automatically tracks
angle of direct sunlight,

tilts down in sleep mode . )
at night Side View of Power-Spar PS-1 1
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Concentrated PhotoVoltaic + Thermal (CPVT) solar Energy
|
Solar energy is reflected and

concentrated onto two absorbers
which in turn heats the glycol fluid.

INCOMING
SOLAR
ENERGY
Absorbers . T
(2 per spar) | e KX
% . T~—
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Concentrated PhotoVoltaic + Thermal (CPVT) solar Energy

Close up of the Absorber

— illustrating thermal & solar power components

L L

Thermal Insulation

Integrated Thermal Absorber & Cooling / Heating Pipe

C PowerSpar

OPTIONAL 20% Efficient Multi-Sun
PV Cells (3 watts cells yield 9 watts of power)
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TECHNOLOGY PLATFORM: How it works

L
Close up of the Absorber

— lllustrating thermal energy path. The re-absorbed energy path maximizes the system efficiency

Re-Absorbed Energy

Reflected Energy

Patented Optical-Thermal
Diode Reflectors
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FULL SYSTEM DIAGRAM

Electricity
Power Spar’s solar cells generate
electricity which can be either:

Heat

Air from the heating unit is heated by
a fluid to air heat exchanger.

- directly used The system can cost effectively supply
- stored in batteries for emergency or off sun use up to 70% of your heat
- directed back into the power grid ;ﬁfﬁﬁp
{net metered/grid tied) System control y > Hﬂr water
& communication ‘ Water is pre-heated before
entering the hot water tank,
Cool return water saving you up to 70% on your
« Hot supply water nnual hot water bill.
Electrical
panel
Pro, glycol &
Cold water in \ thefmﬂ;ln :nergr mmremmr
Heat exchanger and thermal
storage tank
The solar heated glycol heats
Eﬁ&‘,’,ﬁﬁﬁ?g;,i;;‘“’ the water in the thermal
Solar energy is reflected and storage tank. This mass of water
concentrated onto two is used to distribute the energy

to the building's heat and hot
water system during prolonged
non-solar periods

absorbers that run the length
of the spar, heating the glycol.
Optional solar cells mounted
on the absorber produce
electricity at 1/3 the cost of
non-concentrated solar cells.

Cooled glycol
Solar heated propylene glycol
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Spar-Net: Power-Spar Web Enabled Control & Validation

Jan 23, 2005
-17 Deg C

Instant Power vs Time

Collector Outlet Temp vs Time
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5. System OK
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Hydro Easement

Power Plant

‘Hh

\

C PowerSpar
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220 Panel 1 MBTU Solar
School
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Multi-Resident
Condominium
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Parking
Lot
Power
Plant
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Power-Spar Performance

Cumulative Monthly Energy for April 05
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Customer’s Value Proposition: Return on Investment

I—————

Thermal heat & hot water only, no pool heating or solar cells deployed

Cash flow for an n-Panel Power-Spar system

$80,000
$60,000
$40,000
$20,000
$0 —
($20,000)

CASH FLOW

1 2 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21
“ Year from Purchase

Sl Direct Energy: Prices have
35¢ increased 145%
in the last

30¢ 8 Actual Utility Price
25¢

£ Siyears i an W Propane @ 0.52%/L & 10%/yr. increase
g I gkl B .average annual
iw ffEANER Santioas ™" ) [ncresse W Electricity @ 0.11$/KWH & 10%/yr. increase
99 200 01 202 203 2004 Bl Natural Gas@ 0.045$/KWH & 10%/yr. increase
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