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ZOETIS CHILLER PLANT, ENGINEERING STUDIES AND DESIGN
Project Narrative
Zoetis, an animal pharmaceuticals firm, was created as an independent company through a 2013 spinoff
of a Pfizer division. A Pfizer facility in Kalamazoo, MI, became a key manufacturing site for Zoetis. This
site has since undergone critical upgrades to support Zoetis’ current and future goals.
The submitting engineering firm performed an analysis in 2015 to help the client prioritize
improvements. A new chilled water plant was selected as the primary project, needed to allow
development of new oral solid dosage (OSD) manufacturing lines, as well as additional planned
production and packaging operations.
A single-story, 7,500-square-foot, steel-framed building now houses the new plant, with three watercooled chillers and room for a fourth future chiller. Site capacity was upgraded from 850 to 1,500 tons of
cooling. New cooling towers were installed adjacent to the building, which also holds water-distribution
pumps, dedicated switchgear, and a new process compressed air plant. Chilled water system piping was
interconnected to existing distribution, which was converted from primary/secondary to variable
primary.
The scope also included heating and ventilation for the building and its interior control room, and a
restroom. Site electrical distribution was upgraded to 15kV to accommodate expected production
upgrades.
Energy Efficiency
The submitting firm analyzed four design options, including air-cooled chillers; constant-speed watercooled centrifugal chillers; variable-speed water-cooled centrifugal chillers; and premium efficiency
variable-speed water-cooled centrifugal chillers. The engineer also considered the pros and cons of
putting new chillers inside an existing facility or building a new stand-alone plant.
The premium-efficiency option with magnetic bearing centrifugal chillers in a stand-alone plant was
ultimately selected for its life cycle benefits (lowest LCC) and its ability to maximize existing production
space.
The chillers have a wide operational range for improved performance during high demand, low
demand, and transitional seasonal conditions. Dry coolers were also installed for “free-cooling” during
cold weather.
Cooling tower fans are variable speed with automatic switch over to bypass at full speed, eliminating
drive losses.
Pipe sizes for condenser water and chilled water were selected for conservative flow velocities and low
pressure drop and exceeded ASHRAE 90.1 guidelines.
The compressed air system utilizes air-cooled compressors that reject heat into the building during the
winter months for building heating.
LED lighting with motion controls was used throughout the new building.

Indoor Air Quality
This project does not directly impact the indoor environment in the facilities served.
Innovation
The chillers were bid directly to multiple manufacturers, and chillers were selected and pre-purchased
based on lowest life cycle cost. Life cycle cost analysis included hourly energy modeling of the site chilled
water demand and chiller performance at all operating conditions.
A process-grade control system was installed for the new chilled water system and building control.
Programming and graphics include an “energy dashboard” for trending each power-consuming element
and displaying total power consumed in kW and kW/ton. Multiple control algorithms have been
programmed to test different condenser water temperature strategies to optimize annualized efficiency.
The design of the building included a unidirectional sloping roof, allowing for natural removal of internal
heat. The ventilation controls include an “open windows” mode of operation so ventilation can be
accomplished without powered exhaust fans.
Operation & Maintenance
The project consolidated two separate chilled water systems into a single system with centralized control
and reduced the total number of pumps from 11 to six. The new chilled water plant was sited in a central
location close to the maintenance office, allowing easy access.
The “free-cooling” system with dry coolers eliminates open cooling tower operation in freezing weather
and associated icing issues and outdoor maintenance.
Cost Effectiveness
Projected savings in electricity are predicted to be 33% annually. In addition, maintenance cost savings
are estimated at about 40% a year.
Environmental Impact
Aging chillers that used outdated refrigerant (R-22) were
replaced with more modern units using compliant R-134a.
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