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About the Project

Project Description
The Lee Animal Care and Control Facility, located at 2741 S. Western Avenue, is owned and
operated by the City of Chicago under the Chicago Animal Care & Control (CACC) department.
It houses over 500 animals in separate kennels. Primera Engineers was contracted to perform
a comprehensive study and assessment of the existing HVAC system, which investigated the
filtering, ventilation, and existing pneumatic controls for each air handler. Based on the results
of the study, Primera was contracted to design the upgrade to a majority of the mechanical and
temperature controls systems to improve the air quality and comfort in the building and provide
clean, odorless, and uncontaminated air into each of the individual kennels.
Existing Mechanical Description
The Lee Animal Care and Control Facility is a single-story structure (Gross Area: 54,000 sqft, Net
Area: 48,500 sqft) that was heated, cooled and ventilated with the following systems:
• Cooling for the facility was provided by a combination of one chilled water (ChW) system and
multiple direct expansion (DX) systems. The ChW system was 120-ton air-cooled, constant
flow, primary-only loop arrangement with three-way ChW valves on air handling unit (AHU)
ChW coils.
• Heating hot water (HW) was provided by a pair of 4,113 MBH input 80% efficient boilers piped
in a primary-secondary reverse return arrangement with variable flow in the secondary loop.
• Offices and other people occupied areas were served by one (1) 20,000 CFM VAV AHU and one

ASHRAE-Illinois Excellence in Engineering Awards

About the Project

•

•

(1) 1,800 CFM constant air volume AHU for meeting rooms, both with ChW and HW.
The eight (8) large dog pavilion areas, each had two systems serving them: the original
ventilation systems were makeup air units (MAU), each providing 6,000 CFM of 100% OA to;
and 100% exhaust from each pavilion. Heating was provided by a HW heating coil, and cooling
consisted only of a pair of heat recovery coils in the outside air (OA) intake and exhaust air (EA)
ducts that resulted in uncomfortable conditions during summer. Each pavilion had eventually
been retrofitted to add a 10-ton, 100% recirculating DX rooftop (in addition to the original
MAUs) to provide some cooling for the animals.
Other back-of-the-house areas included animal surgery suites, animal recovery rooms,
euthanasia rooms, the cat pavilion, storage areas, and mechanical and electrical rooms.
These areas were served by standard AHUs or unit heaters (UH) with a mixture of HW heating
and DX cooling or HW heating with no mechanical cooling.

New Mechanical Description
Nearly all the mechanical systems were upgraded with the following:
• The various ChW and DX systems were converted to all chilled water. The new chilled water
plant consists of a nominal 410=ton air-cooled screw chiller in a variable primary arrangement.
The new AHUs have two-way valves instead of three-way valves, and the new ChW pumps are
driven by variable frequency drives (VFDs). The ChW system was sized for future expansion.
• For cost considerations, the HW heating plant was retained.
• For the people-occupied areas, the existing AHUs were replaced with similar sized units.
The new VAV unit serving the administration area includes electronic filtering that provides
increased odor control and lower pressure drop than typical final filters, and allowed the
supply fan to be downsized. Also, the existing constant volume AHU for the meeting rooms
was converted to single-zone VAV for lower fan operating costs.
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The existing systems serving the eight (8) animal pavilion areas were each replaced with a
6,000 CFM, 40-ton, ChW/HW/desiccant ERW (energy recovery wheel) rooftop unit.
The units serving the animal surgery suites, animal recovery rooms, euthanasia rooms, cat
pavilion were replaced with 100% OA, ChW/HW, MAU units ranging from 600 to 2,200 CFM. A
few of the other new units for the back-of-the-house areas that previously had no cooling had
also been replaced with AHUs with mechanical cooling capabilities.

Energy Efficiency
1. Energy Recovery Wheels – All dog pavilion units, which cover 50% of the total building, have
energy recovery wheels. The wheels recover heat from (or reject heat to) exhaust air and cycles
it to the supply air. The energy wheels included in design all have a wheel effectiveness over 60%
for cooling and 54% for heating (ASHRAE 90.1-2013 requires at least 50% effectiveness). The
saving effects of the energy wheels at peak design were examined using the wheel efficiency.
It was difficult to obtain specific data from the existing units, therefore in the calculations the
energy wheels were removed to model the old RTU’s before construction. The tables below
(Table 1 and 2) illustrate the peak heating and cooling savings for each RTU. The coils at peak
design are using significantly less energy. The cost for energy were taken at $0.10/kwh for
electric and $.95/therm for gas. Existing boiler assumed 80% efficiency. All eight (8) of the
dog pavilion units operate 24/7. On a design heating day the ERWs will save $3.67 in energy
per hour, per unit. If design heating conditions exist for the entire day, the ERWs will save over
$700 per day in energy costs.
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2. Dynamic V8 Electronic Filters – AHU-2, serving the admin area, has electronic filtering.
These filters use electricity to polarize the particles in the air as well as the fibers on the filter.
The particles are pulled towards filters, cleaning the air. Filter pressure drop was reduced
between 0.75” and 1.0” as compared to MERV-13 filters. This lowered the required fan sizes
for the system. Over time, a system with MERV-13 cartridge final filters can consume up
to three times as much energy as
one with electronic filters. The fan
energy usage (kWh) was modelled
over a year period in Trace700 to
examine how much energy can be
saved (see graph). The modelling
illustrated that with the electronic
filters, the AHU can save up to a
projected 1,770 kWh/year on fan
energy.
3. Aircuity Optinet System – All
rooftop units serving the dog
pavilion areas have an Aircuity
air data router system that feeds data to a central Aircuity hub. The sensor detects specific
amounts of particulate matter, carbon dioxide (CO2), and total volatile organic components
(TVOCs) in the supply and return air ducts. Using all of this information, the system calculates
a specific airflow set point necessary to properly ventilate the space. The sensors in the unit
works as a device for demand control ventilation within the unit, controlling the fan speeds
and OA dampers.
4. Chiller – The new chiller has an IPLV value of 17.9 Btu/W. This greatly exceeds the efficiency
requirements for ASHRAE 90.1-2013 Path B of 16.1 Btu/W. All equipment, including the chiller,
was designed to be monitored and trended via a remote central server linked to the BAS. The
central server has not yet been put online post-construction, therefore real-time trend data
could not be analyzed.
Indoor Air Quality
1. Aircuity Optinet System - The Aircuity system detects specific amounts of particulate matter,
CO2, and TVOCs in the air. All of these can cause a series of adverse health effects if too much
is inhaled into the body (human and animal). The system accurately tracks the percentage
of these particles in each dog pavilion and properly ventilates the spaces while preventing
wasteful over-ventilation. Outdoor air amounts are often time provided based solely on CO2
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amounts from people (ignoring particulate matter amounts and VOC amounts). The system as
design system takes these additional factors into account to provide better quality air for the
occupants and animals.
2. Exhaust Fan Control from High Odor Areas – Prior to the HVAC renovation, foul odors from
the animal housing areas permeated the people-occupied areas. The new control system
monitors pressure differences between the animal and people areas and controls the return
and exhaust fans and to ensure airflow moves from people areas to animal areas, not the
other way. AHU and EF schedules were synchronized through scheduling to maintain proper
pressurization 24/7.
3. Carbon Monoxide and NO2 Control - The exhaust fan serving the indoor garage area, where
animals are brought into and out of the facility, was outfitted with CO and NO2 sensors to
ensure safe breathing levels.
Innovation
1. Cooling was provided to animal areas that had no previous conditioning through the use of
energy efficient rooftop units.
2. Dynamic V8 Electronic filters were added to
the largest AHU serving the building. This unit
circulates a large amount of air that needs to be
properly filtered. The electronic filter has a higher
first cost than a normal filter, but proves to be very
efficient in this application.
3. The Aircuity Optinet System uses modern
technology to properly monitor a large array of harmful pollutants. This proved to be a very
important system to use in a unique application that includes a large number of animals
and regular human occupants. Also, the system uses one single sensor instead of separate
sensors to monitor multiple units. The number of units and proximity of the units made this a
successful choice for monitoring.
Operations & Maintenance
1. All new rooftop units have multiple doors for direct access to coils, filters, and energy wheels.
The old RTU’s were small package units that did not have spaces to perform maintenance
from the inside. An inaccessible FCU (fan coil unit) serving the Cat Pavilion was replaced with
a new AHU with multiple access doors.
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2. A cooling system that had previously consisted of one chiller plant and nearly a dozen individual
DX units was converted to an all-ChW system. Under the existing system, a single refrigerant
plant needs to be maintained.
3. The new BAS allows the building engineer to
monitor and control all HVAC systems from a single
location. When remote access is established to the
City’s central BAS server, additional monitoring
and trending will be possible.
Cost Effectiveness
1. For construction cost considerations, the existing
boiler plant was retained and used to provide hot water for the new units. To accommodate
flow requirements for the new load-side equipment, only the pumps on the HW plant were
replaced.
2. For operating cost considerations, equipment noted in the energy efficiency section (energy
recovery wheels, electronic filters, IAQ monitoring, upgraded) reduce operation costs. A
Trace700 cost analysis showed that yearly utility cost decreased by more than 10% per year.
3. The upgraded BAS provides additional economies through scheduling and alarm notifications
when systems are not operating as expected.
Environmental Impact
Energy use reductions for fan and pump motor operation within the system lowers the amount of
fossil fuels needed to produce electricity that is required to power the equipment. This also helps
to lower emissions from electrical plants. The improved air quality of the facility also has an effect
on the animal’s quality of life. Many of the animals in the facility are taken from the streets and
given proper care. The living conditions for the animals are greatly improved with the new HVAC
system in place.
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