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nerey efficiency, low capital costs,

and laboratory safety were impor-

tant mechanical design concerns

for the Université du Québec 4
Montréal (UQAM) President-Kennedy
Science Building in downtown Montréal.
The 10-story, 400,000 ft* (37 160 m*) aca-
demic building serves 4,000 students and
staff, and offers teaching and research pro-
grams in biology, physics, earth sciences,
mathematics, and computer sciences.
About 100,000 £ (9290 m?*) are wet labo-
ratories and more than 100,000 f* (9290
m*) are dry laboratories. The building is
designed for 160 fume hoods. Therefore,
flexibility was a concern, because the labo-
ratory area will be entirely rearranged ev-
ery five.years on average to fit evolving
research programs.

Innovative Dual-Duct Design
Because of the two different activity
types, dedicated systems and a central-
ized system were analyzed. Dedicated
systems would have required a
150,000 cfim (70 785 Lis), 100% outside air
system for the wet labs, and a 270,000 cfm
{127 440 L/s), 25% outside air system for
classrooms and other functions, for a to-
tal of 420,000 cfm (198 240 L/s), with
217 000 efim (102 424 L/s) of outside air.
Combining both systems into a cen-
tralized systern resulted in a 420,000 cfin
(198 240 L/s) system with 150,000 cfm (70
785 L/s) of outside air. This is a 30% re-
duction of outside air demand and a 35%
outside air ratio, providing a significant
improvement in the air quality supplied
in classrooms and elsewhere in the build-
ing. At UQAM, a single 420,000 cfin (198
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240 L/s) dual-duct, dual-fan system pro-
vides makeup air and climate control for
the entire building, while keeping a 100%
exhaust of VAV supplied air in labs.
Fitting a 420,000 cfm (198 240 L/s) sys-
tem in a mechanical room is no easy task.
However, the space, equipment size, and
redundancy problems were solved by the
modular system designed for the build-
ing. The system is made up of seven
70,000 cfm (33 000 L/s) modules, each ca-
pable of serving the hot and cold decks
i Figure 1. For example, if the demand is
for 420,000 cfm (198 240 L/s) of cold air,
six modules operate to serve the cold deck
and the remaining module is on standby.
As the demand shifis from cooling to
heating, the standby module is turned on
to serve the hot deck and the modules
serving the cold deck turmn down their
output. As demand continues to shift to
heating, modules previously serving the
cold deck switch to serve the hot deck.

Energy Efficiency

All systems were designed to meet or
exceed the requirements of the Province
of Quebec energy-savings regulation.
The design also meets most of the rec-
ommendations in ANSFASHRAETESNA
Standard 90.1-1999, Energy Standard for
Buildings Except Low-Rise Residential
Buildings. The measured energy con-
sumption of the building in full operation
in 1999 was 83.5 kWh/fi* (7.8 kWh/m?®),
below the 100 kWhAE (9.3 kWh/m®) bud-
get for this type of building,

Using an economizer cycle with a con-
ventional dual-duct or terminal reheat
system affects the energy efficiency, since
the return air energy is wasted as the mixed
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air-temperature is controlled to satisfy the
cold air temperature supply. UQAM's
dual-fan modular systern solves this prob-
lem, while providing improved indoor air
quality. The other advantage of the dual-
fan system i3 that minimum required pres-
sure is maintained in each duct.

Other measures included sizing primary
ducts at medium to low pressures and
providing them with thermal insulation;
using larpe water Delta Ts (50°F [28°C]
heating and 16°F [9°C] cooling) to lower
pumping energy; and programming the
central DDC system to close mixing ter-
minal units in perimeter offices and class-
rooms during unoccupied periods.

Other energy-saving features include
high-efficiency chillers (0.69 kW /ton) and
boilers, which were installed in the me-
chanical room near the AHU to reduce
the required pumping horsepower to a
minimum; efficient lighting; the use of
chilled water for cooling lab equipment;
and the transfer of the electrical substa-
tion heat losses to the underground park-
ing for heating purposes, which avoided
the use of prime energy.

Manifold VAV Lab Exhaust

The building's air supply and exhaust
systems can accommodate 160 fume
hoods, which are either connected to a
central manifolded exhaust system or in-
dividually ducted to a dedicated fan. The
preferred way is the manifolded system,
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