Portions patent pending

XDOBS Renewable cooling

800-658-8745 - joe@xdobs.com

Air conditioning with 90%
less power

Stay Cool and comfortable
with much less electricity.

Dramatic reduction of
greenhouse emissions with
same comfort level.




Renewable cooling Introduction
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Most feasible strategy for large

*+ & 0 scale _renewable cooling

0 ' H / Remain cool and comfortable
0, : with lower cost and less

0 -#% - #1 environmental impact.

- $,23# Dramatically reduce indirect

greenhouse emissions
Reduce standby generating

*+%'-# 4 requirements.

-#% - #1 Delay need for major grid
- $,23% ''% upgrades especially in areas
35'2 """ 0% low summer reserves.

Eliminate need for rolling
blackouts caused by excess
02 # - 2- power demands in the summer.
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Air conditioning Problem background
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Refrigerant air conditioning is single largest consumer of power for
most structures during summer months.

HVAC is single largest growth sector for electricity demand.
Electricity prices are likely to increase due to increasing demands.
Increasing % electricity is generated using expensive Natural gas.
Air conditioning is essential for employee productivity.

Air conditioning is important for sales revenue in retail facilities.

Air conditioning electricity demand is leading cause of summer
blackouts.

Alir conditioning requires larger grid infrastructure.
Air conditioning electricity use indirectly emits air pollutants.

Other renewable technologies such as PV are too expensive when
used for chilling.
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Air Conditioning Environmental Impact

Refrigerate HVAC is responsible for 162,000 pounds  of carbon
emissions per month from a single super warehouse t ype facility.
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Average cooling is 2.5 to 4 ton of Air conditioning
per 1,000 square foot.

1 Ton = 1KW at EER 10. (o5
1KWH = 1.2 pounds of carbon emissions average

(DOE) (California estimates 0.867 due to large hydro electric contribution)
150,000 square foot building indirectly emits 540
pounds of carbon per hour when HVAC Is active.

(150,000 / 1000) * 3 = 450 ton @ EER 10 * 1.2 pounds per KWH. (540 * 10 hours * 30 days) = 162,000 pounds per month.

Average 2,000 square foot home uses 3 to 5 ton
HVAC = 3.6 pounds of carbon per hour HVAC

SySte m IS aCtIVG « (3.6 *10 hours * 30 days) = 1080 pounds per month a
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Why Large Retallers should care

Air conditioning with dramatically less power

Best Renewable ROI available.

Dramatic reduction of electricity consumption by

single largest consumer in the store.
Dramatically reduce cost for air conditioning.

Cost effective when retrofitting existing stores.

Can reduce construction costs for new stores
Most feasible strategy for renewable cooling
Reduces carbon emissions by up to 90% as
compared to similar investment in PV.

- Much cheaper than PV (Photo Voltaic)

- Made from easily recycled materials.

- Easily deployed in large scale.

- Reduces Roof Wear due to thermal cycling.

- Reduces heat gain through roof

- Reduces attic temperatures

- Can be used as roof for shaded patio or cooled

parking.

Good PR opportunities

Reduce environmental impact of store.

(night radiant Renewable cooling)

Competitive Advantages

Level operating costs even when
electricity prices are increasing.

Cool stores increase linger time and
increase sales.

Reduce impact of store on local Grid

Makes operation from backup generator
feasible.

Allows cooling to comfort level even
during power crisis.

Reduces or reverses urban heat island
effects.

Power company options for brownout
exemption for facilities which are capable
of reducing peaking summer electricity
demands by over 75% can provide
significant retail opportunities.

Portions patent pending
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Why Electricity companies and co-ops should care

A KW delivered using local renewable reduces remote
Gov Schwarzenegger (CA)

requirements by 2KW or more.

Reduces Grid demand during summer peak
periods.

Can eliminate or defer grid upgrades

Keeps critical facilities cool with less backup or
generator capacity.

Dramatic reduction in greenhouse emissions
even when compared to Natural gas.

Among Highest ROI for renewable investment
currently available on market.

Reduces HVAC carbon emissions by up to 90%
Much cheaper than PV (Photo Voltaic)

Reduce environmental impact of urban growth.
Reduces or reverses urban heat island effects.
Made from easily recycled materials.

Reduces Roof Wear due to thermal cycling.
Reduces heat gain through roof

Can be used as roof for shaded patio or cooled
parking.

Good PR opportunities
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generating

A KW saved does not need to be delivered
through an overtaxed grid which is important
during hot summer days when the grid is
already running at capacity

Competitive Advantages
Good ROI
Options for Long term revenue without fuel.

Level operating costs even when Fuel and
distribution costs are increasing.

Maintaining less backup capacity can increase
competitive position.

Decreases need to buy high cost peak rate power.
Reduce risk of failure during ultra hot days.
Immune to changes in oil and natural gas prices.

Power company options for brownout exemption for
facilities which are capable of reducing peaking
summer electricity demands by over 75% can
provide significant retail opportunities.

The highly scalable renewable choice with

good payback allows broad enough deployment
to provide a significant reduction in national
carbon emissions.
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Phase Il tests Medium Scale
heavily discounted systems 2007

Introduce a ideal way dramatically reduce power
consumption while cooling buildings.

Educate possible customers about benefits and capability

Test Goals

Accurately record effectiveness of technology specific
locations.

Educate future customers about savings opportunities.

Improved estimates for energy savings in a variety of
locations.

Set stage for large scale adoption in larger buildings.

Partner Benefits

Gain exposure to technology which may be deployed in
their facilities.

Local PR opportunities and press coverage.

Help community prove a solution that has important
economic and environmental benefits.

Corporate exposure by publishing results under local
managers name.

Ability to operate cooling at dramatically lower costs.
Ability to operate cooling during power outages.

Resolve any doubts or questions about using the system
in a particular location.

Partner Responsibilities

Arrange for a test Spot
Arrange funding for the Renewable cooling test.

Provide a test building or test slot with insulation
typical for area 600 to 6,000 sq foot.

Visit the test to personally experience cooling during
hot day. Needed to allow personal reference.

Announce test to local media. “Local ... tests of
Green Renewable cooling”

Publish test results in corporate wide news letter.
Approve on test signs “Renewable cooling Test”
Test area must allow excavation

Partner requirements
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Have invested renewable solutions in the past
Have corporate initiative supporting conservation.

Manage buildings which can benefit from dramatic
savings in energy for air conditioning.

Are looking for conservation opportunities beyond
mainstream.

Manage buildings in areas where grid failure are a
risk due to excess electricity demand on hot days.

Could install system for a number of larger buildings

Willing to publicize the results as part of corporate
green / conservation initiatives.
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Radiant Panel

System Overview
How it works Portions Patent Pending
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Thermal storage can
be used for fire fighting
or backup drinking
water supply
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Portions Patent Pending

Major System components

XDOBS Renewable cooling

sq meter. Chills thermal storage fluid.
Reach 10F to 20F below nighttime ambient.

Thermal storage fluid — Absorbs heat from
building during day and carries that heat to

panels at night to be shed. Normally chilled
to 8F below 2 hour low nighttime average.

Wind Shield — Prevents convective warming
of panel surface which allows extra chilling.
Creates horizontal stagnant insulating area
which increases efficiency and minimizes
thermal gain from surface dew.

Thermal Storage - A tank's) of fluid which
contain the chilled fluid until needed for
cooling purposes. Normally insulated and
buried to retain cold. Average is 3,000
gallons per 1,000 square foot per day of
storage.

Micro controller, Valves, Blower —  Controls
circulation of fluid to maximize chilling to
panels and circulation of fluid to heat
exchangers to maintain desired room
temperatures.
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Radiant Panels — Shed heat to night sky or
day sky when shaded 100 to 400 watts per

Heat Exchanger — Transfers cold from
the thermal storage fluid to indoor air.
Several different types but cheapest is
basically a set of 280,000 BTU radiators.

Indoor panels ... A different kind of
heat exchanger. Great for new
construction.

Thermal Chimney ... A different kind of
heat exchanger looks like a chimney
uses diffusion type cold air release at
floor runs completely silent uses
convention to drive air flow and
eliminates need for most HVAC ducts.
Ideal for retrofit installs.

Wind Assist (optional) — Directs wind
away from panels while using wind
energy to provide up to 70F of additional
chilling. Ideal in areas with 5 ours per
day of 8 MPH winds.

Geo-exchange pump ... areas Uses
electricity to boost chilling from radiant
panels.

X




Radiant cooling background
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NASA uses it to cool space
craft.

Used to cool large
telescopes world wide.

Used to chill large scale
cryogenics.

Several DOE funded studies
on various aspects.

Successful tests in Pacific
Islands and Egypit.
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Radiant panels shed heat to
night sky.

Optimized to minimize heat
gain from convection.

Stored cold used to cool air
during the day.

Special design maximizes
cold production

Optional wind assist
Increases available chilling.

Optional geo-exchange heat
pump allows 72F comfort
level in worst case
conditions Las Vegas during
late July.
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Primary Renewable cooling uses

Large scale cooling of commercial buildings especially those
cooled all the time.

Businesses in areas where peak demand is causing high risk of
grid failure.

Areas where large scale grid upgrades are needed to meet
Increasing demands.

Areas with high peak demand power costs.

Locations with expensive power such as Diesel or propane
generators.

Off grid guard shacks.

Locations with High human cost if cooling is lost during power
outages such as nursing homes and hospitals.

Buildings that must stay operational during power outages such
as police and fire stations.
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Renewable cooling compared to photo
voltaic (PV) solar panels

More deployable, Higher ROI, capable as mass installation

$ for $ the renewable cooling system can reduce power consumption
by much more than Photo voltaic are capable on generating.

Foot for foot renewable cooling will reduce power consumption by
more than commercial grade Photo voltaic generate and do so at a
lower cost.

Renewable cooling has the ability to reduce power consumption for
HVAC by 95% during peak demand and over 80% overall. For a large
building like a 150,000 sq foot warehouse store this is the equivalent of
reducing peak demand by 450 ton or over 400KW. Renewable
cooling reduces this demand to under 20KW which dramatically
reduces the Solar array or grid power needed.

A 100 watt solar panel costs about $1000 installed (2006-2007) the
same size of renewable cooling panel cost about $140 installed which
can drop to under $100 for new construction in large volume.
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XDOBS Introduction
e

XDOBS founded in 2003 by Silicon

Valley Entrepreneur. Products & Technologies

Privately owned Water from Air without
Energy; Watel’, Greenhouse eIeCt“City (night radiant)

emissions research. Air Conditioning with

Strong embedded systems and dramatically less power (night radiant)
software optimization background. Wind powered Freezer

Joe Ellsworth — Solar Thermal powered air
- CTO 25 years in software and conditioning

embedded systems.
- HP trained manager,

- Lead VC funded startup in silicon _ _
valley. Portions patent pending

- Long term renewable energy
research.

- Managed up to 80 people.

Wave powered desalination
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Dramatic reduction of electricity costs for cooling.
Dramatic reduction of greenhouse emissions.
Possible application in broad range of conditions.
Works even in the most hostile hot locations.

Substantially reduce amount Photo voltaic solar
panels needed for off grid buildings.

Ideal in locations where loss of power could affect
critical operation due to building heat.

Long term competitive advantage by reducing impact
of increasing energy prices.
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Renewable cooling System Overview
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Equipment Rack type Air system

Renewable cooling open rack retrofit

Rack Less than 24 watts per rack for fan energy
*Closed circuit eliminates dust in electronics
Prevents rack heat from reaching room.
*Allows higher temp concentrated heat from rack to be
Fan+Rack absorbed with high efficiency.

*Minimizes energy needed to keep critical equipment

Teflon or aluminum skin

l Mini Switch g below shutdown temp. N |
- = *Any single fan live will supply sufficient cooling allows for
- ‘ Radio E_)"‘ triple redundancy.
I pd : < *Fans 100CFM each 7.9 watts run directly off DC supply.
gglr:mvilo?lsltﬂgagé Mixer o «Optional thermal sensor adjusts fan speed to save
P o energy.
g;neergg:lczould Amplifier o *Rack skin 5 mil fire resistant Teflon skin to act as air
"I AR IEMp iSWAterT T O guide.
allowup to 36C Temp +p2F T *All water is below level of radios to protect electronics in
96F < unlikely event of leak
*Water sensor Detects leaks, sounds alarm And optionally
Coolant In Radiator turns pump off for that zone
. *Each rack can be on separate pump redundant pumps
Cool 0O Multi Stage which allows ultimate energy saving and allows some
oolant Out ADOIES [T IEER equipment to receive priority for cooling. Also keeps other
Low pre:lssyret racks active in event of one rack developing a leak.
pump eliminates
Risk of spraying
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Equipment Rack type Air system

Renewable cooling open rack retrofit open air option

Leaves racks unchanged

*Cross rack air flow provides better air access for some
Air return duct 2” to 6” 100CFM to 1000CFM equipment.

*Cools entire room even rack not in direct air flow

*Water is kept even farther away from radios

*Minimum impact on existing sites.

*Optional dust filter can provide continuous filtration up to
HEPA grade.

*Cross room air return encourages air flow across the rack
which allows lower total air flow and less energy expended
in the fans.

*Radiator can be installed mid room close to critical racks
when needed.

sLower air flow over critical components

*Not sealed depends on room level HVAC dust filters
«Can not isolate individual racks for priority cooling.

sLong term dust accumulation reduces radio reliability.
sLower heat concentrations decreases efficiency.

*Power cost 8 watts per 100 CFM.

*Single air return per radiator allows cooling zones in larger
sites.

*Easy addition of leak basin and multiple pump zones
allow system to continue operation even if individual
radiators develop leaks
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Air temp is water
Temp + 2F
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