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Last Year's Message in Vienna

'PureComfort™ 240M launched and PureCycle™ 200 near launch

Pure@901(g4 240M Purel@Y4/4 200

Integrated microturbines ORC system to recycle
and absorption chiller ) wasa to power
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. Outline

PureComfort™ System

* What is the system?

« What value does it deliver?
* How has it been improved?
* Where is it operating?

PureCycle™ System

* What is the system?
 How has it been qualified?
* How is it being improved?

Progress toward 40% electrically efficient microturbine system

* What is the plan?
« What system has been evaluated?
« What efficiency level has been achieved?

Summary



PureComfort™ 240M is a Packaged CHP System

229 kW net power and 161 RT on ISO day - 91% CHP

Diverter Valve Two Fuel
with bypass Gas Boosters

Double Effect
Absorption Chiller

Four 60kW Microturbines



Recycling Microturbine Exhaust Reduces Energy and Emissions

Lower fuel use, NO, , and greenhouse gas emissions
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‘New Technology Inserted Into Chiller

Lower pressure drop reduces microturbine backpressure

Smoke Tubes (Old) Liquid Tubes (New)

o Ay,

ackpressure Smoke Tube HX Liquid Tube HX
(8" H20 limit)

110 tons 120 tons

PureComfort 240M 7" H20 5" H20
125 tons 140 tons

PureComfort 300M 9" H20 6" H20
140 tons 155 tons

PureComfort 360M 12" H20 7.5" H20




'Expanded PureComfort™ System Offerings

All use same double-effect absorption chiller/heater

P @D 2ov @D soov  Purc @D o0

Released Dec 03 Released Jul 04 Released Jul 04

 Four microturbines * Five microturbines * Six microturbines

* Two fuel gas boosters * Three fuel gas boosters - Three fuel gas boosters
* Ducting, RMS gateway * Ducting, RMS Gateway - Ducting, RMS Gateway
« 229 kWe/161 RT @ ISO « 287 kWe/188 RT @ ISO - 344 kWe/210 RT @ ISO




Skidded PureComfort™ 240M Installed at A&P

' Ribbon-Cutting held May 17, 2005

Diverter Valve

Enclosed Chiller

Cooling Tower
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Microturbine
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Skid Base
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PureComfort™ 240M Thermal Integration at A&P

Provides space heating/cooling, sub-cooling, and desiccant regeneration

Cooling Tower

Cooling Water Pump

( >
\
Ambient
m -Ien Waste Heat Driven

A
d . LiBr/H20 Absorption Cycle
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Chilled Water Pump
Q Air-Cooled Condenser

Refrigerant
Sub-Cooler

Vapor Compression
Refrigeration Cycle EF%‘E[




Projected Energy Cost Savings With PureComfort™ 240M

‘Minimal natural gas for winter heating since January 2005 commissioning

Quantit % of Annual Annual Cost
y Baseline — Energy Savings [$]*
Grid Electricity 54% $44,000
Refrigeration o
Compression 10% $10,000
Space Cooling 70% $45.000
Compression ’
Desiccant 50% $9 000
Regeneration ’
Space Heating 75% $21,000
Total $129,000




PureCycle™ 200 Creates Power From Wasted Thermal Energy

Organic Rankine Cycle based on HVAC components from Carrier

1

Kay

) Condenser liquid

vapor

Air-Cooled Condenser Power Module Hot Air Evaporator
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Completed PureCycle™ 200 Field Tests

' Over 1000 hrs each

Austin Energy (Austin, TX)
Landfill flare exhaust

US Energy (Danville, IL)
Landfill recip exhaust




PureCycle™ 200 Launched in July 2004

' Recycles wasted thermal energy from many sources

TS
TR
I! A

2 UTC Power Green: Waste Heat is Renewable

A United Technologies Company
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PureCycle™ 200 Technology Enhancements

Diversify waste heat source and increase system efficiency

Water-cooled condenser + recuperator

increase system efficiency ~50%

Water-Cooled
Condenser

Evaporator design to accept
hot liquids/steam

Hot Liquid
| Evaporator

Y m—

Water- Cooled
Condenser
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Progress Toward DOE 40% Goal

"UTRC and Capstone “Going forward together”

« DOE Advanced Microturbine System Goals
— Electrical efficiency = 40%
— NO, =7 PPM on natural gas fuel
— Multi-fuel capability
— 11,000 hour between major overhaul
— System cost = $500US/kW

« UTRC/Capstone Goal and Approach
— Affordably increase 33% Capstone C200
microturbine to 40% microturbine/ORC
system with NO, <7 ppm
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Integrated System Approach to 40%

Two Capstone C200 + ORC

Integrate C200/ORC system

« Substitute water-cooled condenser

« Mechanical and control integration with C200
« Test integrated system

System Efficiency = (Pcooo + Pore)/ Efyel

= Effco00 X (Pe200 + Pore) Pe2oo
= 33% x (400 +85)/400
= 40%
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Major Components Integrated AT UTRC

'C200 Beta Systems + Water-Cooled Condenser ORC
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‘Capstone C200 Systems Achieved High Electrical Efficiency

Both units over 33% without backpressure
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'ORC System Electrical Efficiency ~13%

System and components operated as predicted

Exhaust energy drives PureCycle™ turbine inlet pressure

« With 300 psia turbine inlet pressure, produced 100 kW gross
(85 KW net) during quasi-steady transient tests

« (C200 Beta exhaust energy was low at steady state
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Integrated System Achieved 38% Electrical Efficiency

ORC power was low because of high cabinet cooling of C200 Beta design

Parameter Integrated System
Spec Meas Spec Meas
Ambient Temperature F 34 34 34 34
C200 Beta Backpressure in H,O 0 0 4 4
C200 Beta Power kW 400 400 400 400
C200 Beta Electrical Efficiency % 32.6 33.1 32.3 32.8
PureCycle™ Power kW 80.8 63.5 82.0 64.6
System Efficiency % 39.2 38.4 38.9 38.0
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UTC Continues on Pathway to Impact CHP Marketplace

' Efficient, clean, reliable CHP products expand customer choice

Family of PureComfort™ systems expanded

* Integrated microturbine-chiller/heater systems are 4 season products
* Reduced fuel, reduced NO,, and reduced CO,

« Gaining market acceptance

PureCycle™ 200 launched
» Recycles waste heat into “free” electrical power — without fuel or

emissions
* Technology improvements broaden opportunities and value

Integrated C200/ PureCycle™ system achieved 38%

electrical efficiency
» Successful integration of UTC and Capstone technologies — best in
class!

2. UTC Power & ¥gti:llflfnloqies

Research Center

A United Technologies Company
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UTC Power Sales Staff — Call Us!

'Klaus Thieme — VP Sales and Marketing (860-727-7936)

NO. CALIFORNIA

Pat Giangrosso — 415-271-4897
Romesh Trisal — 408-204-6917
Daniel Pasternak — 510-318-0037

SO. CALIFORNIA

Bill Karambelas — 949-244-0013
Halley Dickey — 909-838-6235
Jayson Stevenson — 310-569-9696

NORTHEAST

Jim VanderPas — 973-907-3963
Tom Scordato — 814-251-2266
Bill Howard — 631-834-8117

Inside Sales

Erik Robie — 860-727-2129

NATIONAL ACCOUNTS
Andy Kristoffersen — 860-830-3661
Vito Coletto — 480-323-0101
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