Meeting The Need

Innovative Co-generation System Saves
University $1,200 - $1,500 a Day

Bob Jones University, a fundamental Chris-
tian university in Greenville, South Caro-
lina, was recently faced with a problem
common to institutions of higher learning
everywhere — how to control expenses
and keep a lid on rising tuition costs.

Bob Jones found an innovative answer by
designing aunique co-generation plant that
now provides electric power at about half
what the local utility charges.

Alderson determined the plant construc-
tion costs could be minimized using rebuilt
diesel engines. He also knew the plant
wouldn’t be cost effective if the diesels
were going to be used only to turn genera-
Lors.

Tomake the big diesels pay for themselves,
Bob Jones needed to capture the engines’
waste heat. That meant the school needed
heat exchangers, valves, suction diffusers

The university i1 home to
more than 5.000 students,
and utility costs were one
of its major expenses.
Bob Jones heats and lights
more than 40 classroom
buildings, dorms, a hospi-
tal, dining hall, chapels,
sports facilities and apart-
ment buildings. Inaddition,
the university paid the lo-
calutility, Duke Power Co.,
a stiff fee during peak de-
mands.

Service from the utility
wasn'talwaysreliable. An
old back-up generator the
university relied upon to produce power at
peak demand was threatening to fail.

The critical question became how to meet
the university’s power requirements eco-
nomically. “AsaChristian university, we're
always looking for ways to control costs so
more students can afford to attend,” says
university spokesman Mike Hadley.

Power Plant Cuts Costs in Half

Chief Engineer R.C. Alderson found an
answer mn a co-generation power plant that
would supply the university with electric-
ity at a cost of about three cents per kilowatt
hour as compared to the five or six cents
charged by Duke Power.

[t was felt that the plant could minimize the
university's primary reliance on the utility
for most of the school’s electricity, and
even enable Bob Jones to sell power to
Duke Power under special circumstances.
The system was also designed to supple-
ment the school’s main boilers.
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and pumps — and the expertise of a top
fluid handling equipment manufacturer.
Bell & Gossett and the Fluid Handling
Division of [TT were enlisted to help.

Detailed computer analyses of the HVAC
systemn and various components were criti-
cal toensure that the system would work ef-
fectively. Working closely with the school's
engineers. Bell & Gossett’s regional repre-
sentative, James M. Pleasants Company,
analyzed and specified all the key HVAC
system components using Bell & Gossett's
ESP-PLUS™ equipment selection software
program.

Bell & Gossett fluid handling equipment
was being used in several Bob Jones build-
ings already. One Bell & Gossett horizon-
tal split case pump has been in service for
heating and air conditioning for 40 years.

Savings of $1,200 - $1,500 a Day

Designed by the school s engineering staff,
and built in part with university labor aug-
mented by local contractors, the co-genera-

tion facility has reduced electricity costs
by 51,200 to $1,500 a day since opening in
1988, At5438,000 10 $537,000 a year, that
represents a much needed reduction in
operating costs.

The three 100,000-pound, 1.650-horse-
power diesel engines each produce 1,250
kilowatts of electric power at 327 rpm. In
total, they supply 90% - 95% of the univer-
sity’s power,

Hot exhaust i1s piped
through a heat recovery
unit where water is con-
verted to steam at 100 psig
for heating dorms and other
buildings, and for cooking
in the dining room.

Heat also is recovered us-
ing a Bell & Gossett GPX-
258B-191 plate and frame
domestic water heat ex-
changer from the water in
the diesel jackets, and from
QOCI1012-25 diesel oil
coolers, to produce domes-
tic hot water.

A Bell & Gossett DM-MA715-20-20 pres-
sure booster system with four domestic
type DB pumps is installed in line on the
university’s closed loop heating and hot
water systems. Hot water is distributed
through more than a mile of insulated pipe
to various campus locations. Inall, Bell &
Gossett’s pumps of various sizes, five GF-
3 suction diffusers and 11 Triple Duty
Valves™ are keeping the system running as
planned.

Fuel Efficiency Nearly Tripled

Making use of waste heat as well as the
generating power of the diesels means the
university recovers about 75 cents worth of
energy fromevery dollar it spends on diesel
fuel. If the heat weren’t recovered, less
than 35 cents worth of energy would be
recovered from each dollar spent on fuel.

Each diesel engine’s exhaust heat produces
2,000 pounds of steam an hour, and the
three diesels together can produce 140,000
gallons of hot water per day — more than
enough to easily meet the university's needs.



