Case study: Institutional

Waste not, want not
Hospitals consume a substantial amount of electricity and natural gas, and there’s never
any downtime. By capturing the waste heat from electricity generation, three hospitals
have managed to create substantial savings in their energy consumption.
The institutions:

Three hospitals in the five-hospital
Hamilton Health Sciences, which
serves a community of 2.3 million
residents in Hamilton and surrounding
communities.

The challenge:

Coping with rising energy costs in a
cash-constrained sector.

The strategy:

Hospital management installed new
engines to generate electricity in the
three hospitals. As part of the rebuild,
they included Clayton Industries’
Combined Heat and Power (CHP)
exhaust gas boiler system, which
slashed natural gas costs substantially.

The results:

To date, the hospital has cut its gas
consumption / gas bill by installing
waste heat steam generators. Each of
the 14 steam generators can recover
7,000 pounds an hour of steam. This
would be equal to 8,350 cubic feet per
hour of natural gas for each generator.

I

n 2005, three hospitals in the Hamilton, Ont., area
— McMaster University Medical Centre, Henderson Hospital, and Hamilton General — installed 14
waste heat steam generators as part of a build-out of their
existing boiler rooms to include electricity generation.
The move has resulted in significant energy cost reductions and a plentiful supply of heat.
Waste heat steam generators, which are used worldwide in marine, industrial and power plant operations,
recycle heat recovered from engines, turbines and furnaces and employ it to generate steam.
The process simply recycles heat on a continual basis,
taking heat that would otherwise be dissipated into the
atmosphere, and re-using it in a very efficient and costeffective manner.

System basics
A typical system comprises a reciprocating engine that
powers an electricity-producing generator. The engine’s
exhaust gas is routed to a supplemental duct burner,
the exhaust gas of which feeds into a specially-designed
boiler. The exhaust gas that would otherwise be wasted
heats the boiler’s water to produce the steam needed for
heating.
The technology is nothing new, as Glenn Adgey, general manager of Clayton Sales and Service Ltd., notes. “The
product has been on the market since perhaps the late
1960s,” he says. “But fuel prices are making installations
a competitive cost savings in many environments today.
Generally speaking, the equipment pays back in about 13
months. You have a fixed cost on the equipment. The trick
is the installation cost. If you’ve got a big facility with lots

Clayton CHP Exhaust Gas Boiler System
of floor space, great, that’s simple. If you’ve got to build
another building, that obviously adds to the cost.”
McMaster University Medical Centre (MUMC) was
the only property that required more floor space; it required an extension to incorporate the new equipment
being installed. “The MUMC site is a 10.5 MW plant,
Henderson is 7 MW, and Hamilton General is 5.25 MW,”
explains Adgey. “The steam pressure is set at 125, putting
out about 8,000 pounds an hour from each unit. Installation took a few months because of the addition on the
hospital, but generally speaking, from the time a unit is
ordered to the time it’s up and running, you’re looking
at four to six months.” The system itself is relatively compact — approximately six feet across and 10 feet tall.

Payback value
The choice to install such a system requires a few prerequisites, says Adgey.
“There has to be a loss of energy through another process, some steady stream of power. In the hospitals’ case,
it is the heat off their electricity generators, which they
require to run all of the time. There also has to be a capability to catch that loss of energy, and have a use for steam
in the facility. You require steam in a hospital, regardless.
In this application, existing boilers are used to make the
steam. What they really managed to do is reduce gas consumption on boilers by recovering that energy.”
There are cases in which the facility creating the steam
can sell it to other institutions.
“Downtown Toronto has central steam plants,” Adgey
points out. “They sell steam to a number of buildings
across the city, but it’s not common. It’s also possible to
take the steam and put it into a generator to make more
electricity. It could be used for air conditioning. It just
depends on the need of the market player. But most large
plants use a lot of hot water, even for washing. Traditionally, it’s been all about payback time, and those times are
getting shorter and shorter.”
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