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At ZTEK Corporation, we are dedicated to developing and commercializing
the world’s cleanest fossil-fuel-to-electrical-energy conversion devices.
Founded in 1984, ZTEK’s purpose is the commercialization of Solid Oxide
Fuel Cells (SOFC), which generate electricity cleanly via electrochemical
reactions. ZTEK has greatly advanced the research and development on
SOFCs initiated at the Massachusetts Institute of Technology’s Lincoln
Lab in the 1970’s. Our proprietary technology represents a giant leap
forward in economical, environmentally friendly power production.
Michael Hsu, Ph.D., founded ZTEK in 1984.
Prior to ZTEK, he worked at M.I.T.’s Lincoln Lab
for 17 years. Dr. Hsu’s numerous patents embody
the underlying strength of ZTEK’s technology.

Product Development
ZTEK is developing three efficient products for introduction to themarketplace.
The 1kW stack

tested at ZTEK for
The first product, an integrated solid oxide fuel cell and gas
15,000 hours.
turbine (SOFC-GT), consumes half as much fuel to generate
the same amount of electricity as conventional fossil fuel combustion technologies. In doing so, it cuts fuel costs in half and drastically
reduces emissions by over 90%, including the greenhouse gas, CO2, which
can be sequestered. ZTEK pioneered the technology in a 1994 patent filing.

Another ZTEK product, the patented EHVAC™ system, uses a solid oxide
fuel cell system coupled with a double effect absorption chiller to efficiently produce Electricity, Heating, Ventilation, and Air Conditioning (EHVAC™). This configuration slashes a
building’s energy costs year-round by making efficient use of the SOFC exhaust to heat or cool a building.
This option is especially attractive in summer, when electricity demand and costs are highest.
The third product combines an advanced steam reformer
with an SOFC module to enable co-production of hydrogen and electricity. The synergy of the two modules
results in a highly efficient and economical Zero Emission
fueling Station (ZES™) particularly suited to support
emerging Zero Emission Vehicles and the infrastructure.
We are preparing to integrate the 25kW unit with an
absorption chiller to demonstrate an EHVAC™ unit.
Integration of microturbines with our SOFC system are in
progress. Hardware for the 200kW SOFC-GT system is currently under construction. Several demonstrations of our
ZES™ product are been planned.
Testing of the 25kW power system.

The Technology of ZTEK’s Hybrid Fuel Cell Systems
ZTEK’s Solid Oxide Fuel Cell-Gas Turbine System:
For Power Generation
How It Works:
1.1. Natural gas goes into the fuel processor and then enters the fuel cell stacks.
1.2. Air gets compressed by the turbine and heated by the recuperator on its way
to the fuel cell stacks.

1.3. With both air and fuel in the fuel cell stack, an electrochemical reaction occurs
that produces DC electricity and heat.

1.4. Exhaust exits the fuel cell stack and passes through the gas turbine.
1.5. Electricity is produced by a generator driven by the gas turbine.
1.6. The hot exhaust products pass through the recuperator.
1.7. Clean exhaust exits the turbine.

A Schematic portrayal of
ZTEK's Patented Hybrid
Solid Oxide Fuel Cell-Gas
Turbine Power System.
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Ztek’s patented Zirconverter (propri etary ceramic stack with metallic
interconnects) design with the inte grated Precuperator (innovative
internal manifold in place of exter nal manifold) function allows for
optimal conditioning of system ther mal properties and readily matches
mass flow/gas flow volume for mat ing with gas turbine.
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Electrical Efficiency Target:
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Integrated SOFC and Absorption Chiller/Heater:
The EHVAC™ Process: For Cogeneration
1.1. Natural gas enters the reformer, where it is converted to hydrogen and carbon
monoxide before being fed into the fuel cells.

1.2. A blower moves air into the fuel cells.
1.3. Electrochemical reactions between the fuel and air in the fuel cells result in
the generation of DC electricity.

1.4. The hot exhaust from the fuel cell is piped to the double-effect chiller, where
it boils a dilute chemical solution in the chiller’s high-temperature generator.

1.5. In heating mode, this heat gets transferred to the building’s ventilation system
by condensing the chemical solution over a heat exchanger supplied with circulating water. Alternately, when used to air condition, the exhaust heat is turned
into refrigeration by using an absorber, compressor, condenser, and evaporator.

1.6. This refrigeration is transferred to
the building by circulating cold water
from the evaporator to coils in the
building’s ventilation system.
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1.7. The result is clean exhaust.
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EHVAC System
(in Cooling Mode)
Thermal Efficiency Target: 90%

ZTEK’s patented, ultra-efficient EHVAC™ process is a cogeneration system incorporating an advanced solid
oxide fuel cell and an absorption chiller/heater. It produces electricity and simultaneously provides heating
or air-conditioning, and ventilation for buildings. It does so by recovering the high temperature exhaust heat
from the fuel cells to replace the gas burner for the high temperature generator in a conventional double-effect
absorption chiller/heater. An EHVAC™ system is especially attractive because it helps mitigate the peak load
of electric utilities in the summertime when air-conditioning usage is highest.

ZTEK's Zero-Emission Solid Oxide Fuel Cell
and Hydrogen Co-Production Unit
1.1. Natural gas or gasoline goes into a vaporizer/mixer to form
a fuel mixture with steam.

1.2. An integral fuel cell produces electricity for Zero-Emission
Vehicles (ZEV) and the station's power needs.

1.3. Hydrogen and carbon monoxide gases are produced by a

reformer in a high-temperature enclosure. The reformer
utilizes the waste heat from the fuel cell, reaching an
unsurpassed 200% hydrogen production efficiency.

1.4. Carbon Monoxide and steam react to create more hydrogen
and carbon dioxide in shift beds.

1.5. Carbon dioxide is removed in a sieve bed,
leaving 99.99 % pure hydrogen.

1.6. Hydrogen is compressed to 6,000 psi and stored.

ZTEK’s patent pending
ZES™ model combines
an efficient solid oxide fuel
cell with a compact steam
reformer. The reformer
generates hydrogen for
internal and external uses
while recoups the waste
heat from the fuel cell for
steam reforming. As a
result, superior hydrogen
conversion efficiency and
energy conversion efficiency
are attainable. The ZES™
can be outfitted in several
configurations to accommodate various electrical and
hydrogen capacity needs.

1.7. Hydrogen is dispensed to Zero-Emission
Fuel Cell Vehicles. (ZEFCV)
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Market Focus
ZTEK will initially focus on the distributed electricity
market with 200kW modules, which are easily scalable
to half megawatt and megawatt versions. Our goal is
cost-effective and efficient generation of electricity, heat
and air conditioning. ZTEK’s SOFC design provides
flexibility, simplicity and low cost which will allow
us to achieve our marketing goals.

STATIONARY POWER

Residential
• Homes
• Apartment Buildings

Market Advantages
• ZTEK holds leading patent positions in the solid oxide
fuel cell industry.
• Strategic partnerships with utilities, manufacturing
concerns, and key suppliers provide advantages in
cost reduction and market penetration.
• Products can be configured to satisfy a variety of market
applications, whether electricity only or with HVAC.

Commercial
• Office Buildings
• Retail Stores

Utility

Strengths of the ZTEK Corporation Fuel Cell System

• Electrical Generation
• Repowering, Distribution
System Support

• High-efficiency operation slashes both fuel costs
and emission levels.

Industrial

• Modular nature of units allow easy installation
and facilitates scaling.

• Electricity and
Steam Cogeneration

• Small, attractive units are ideal for distributed
generation.
• Only ZTEK’s SOFC technology boasts Radiant Thermal
Integration, a special feature allowing for extremely
effective heat recovery and high efficiency.
• Revolutionary reformer design processes hydrocarbon
fuel for the high-efficiency operation of the fuel cells.
• The optional CO 2 recovery system limits emissions of
greenhouse gases to minimize environmental impact.
• ZTEK’s solid oxide fuel cells mate perfectly with
gas turbines.
• ZTEK’s solid oxide fuel cells are not susceptible to
performance degradation by CO or hydrocarbons
as are low temperature fuel cells.
• Unlike lower temperature PEM and phosphoric acid
fuel cells, ZTEK’s units do not require any expensive
precious metal catalysts.

ZTEK Corporation
300 West Cummings Park
Woburn, MA 01801

Public
• Hospitals
• Schools
• Sports Complexes
TRANSPORTATION

Marine
• Ships

Automotive
• Hydrogen
Re-Fueling Stations

Tel: 781.933.8339
Fax: 781.933.8396
www.ztekcorporation.com

