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Two for the price of one

Cogeneration uses a single fuel source to produce heat and power simultaneously

By Farhad Ghahremani, P.E.

ogeneration, also known as total energy or combined
heat and power, refers to the use of a single fuel to
produce heat and electricity simultaneously. In many
cases, the heat produced by engine-driven generators is
wasted as exhaust. Harnessing that rejected heat for re-
use in boilers and dryers conserves a substantial amount
of fuel. Producing both electrical and thermal energy at
the same time extracts more energy from the fuel (see
Figure 1). That is why cogeneration is one of the most
efficient technologies for energy conservation.
Cogeneration has been used for a long time, mostly
in Europe. In the United States, cogeneration plants
have been coming online gradually. Until 1978, cogen-
eration plant installations required a complete standby
system because the electric utilities, with their exclusive
operations, were concerned about losing customers.
The Public Utilities Regulatory and Policy Act
(PURPA), passed in 1978, directs utilities to provide
standby power and to buy the excess clectricity from a
cogenerator at a rate equal to the utility’s avoided cost.
The Act gave cogeneration a genuine boost. Even with
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resistance from the utilities, the number of cogenera-
tion systems has mushroomed in the past 20 years.

Cogeneration can be implemented in different ways.
For diesel generators using natural gas or diesel fuel,
absorption chillers capture the energy available in
exhaust and the jacket water for heating and cooling.
Alternatively, the exhaust heat recovery system of a gas
turbine generator can produce steam.

Cogeneration systems are efficient. Located onsite
and operating under the direct control of plant person-
nel, they provide reliable electricity and heat, independ-
ently of problems affecting the electrical grid.

A well-planned cogeneration system with a sound
operation and maintenance program is definitely an
asset. The owner controls the operation cost, which is
substantially less than purchased equivalent energy
from the local utilities in the form of electricity and gas.

Feasibility
Not every plant is a viable site for cogeneration. A
major consideration is the cost of fuel. Operating
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