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Retro-commissioning Project  
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Swedish Covenant Hospital – Local, World Class Health Care. The Swedish Covenant 
Hospital campus is located at Foster Ave and California Ave on Chicago’s North Side 
and is comprised of eleven buildings. The Main Building was constructed in 1916 with 
subsequent additions to the hospital campus in 1928 and 1956. Other buildings were 
added later in 1976 and 1977, followed by further development in 1997; the most 
recent addition, a medical office building, was constructed in 2012. The hospital’s 
engineering team had last performed a three-facility retro-commissioning project in 
2011 and felt it was high time to have a comprehensive eleven-building campus-wide 
project upon recognizing that internal space reconfiguration, changing loads within the facilities, changes in engineering personnel, and aging 
infrastructure were all contributing to a certain level of inefficiency that demanded to be addressed.   In March 2018 Swedish Covenant Hospital 
engaged Sieben Energy Associates (today, a part of AECOM) to lead the hospital through a retro-commissioning project under the aegis of the 
ComEd energy efficiency program. 
 
What is Retro-Commissioning? 
Retro-commissioning (RCx) is the well-established practice of investigating a 
building’s operations to identify opportunities to optimize performance of energy-
consuming HVAC and lighting systems. RCx can help reduce buildings’ annual energy 
use by 5–15% with limited expense and occupant disruption. 

Project Summary 
The healthcare campus was 
divided into two sets of 
facilities; however, the two 
building groups were handled 
like a single project. All 
buildings were evaluated 
during both the cooling season 
and heating season for as 
comprehensive an assessment 
as possible. BAS trends 
informed the project team of 
baseline conditions and, 
following analysis of HVAC 
system performance data, 

opportunities surfaced to fine-tune operating parameters to achieve energy cost 
savings without adversely effecting patient, staff, and physician comfort. The 
engineering consulting team presented its analysis to site engineering staff to 
achieve consensus, worked collaboratively with building engineering personnel and 
their controls contractor to implement measures, and then verified the results of 
each completed measure. The project was complicated by the variety of building 
types and facility uses, the buildings’ wide-ranging ages, and particularly the diversity 
of equipment (i.e. AHUs) found among and within buildings. The combined projects 
realized more that 1.235 million kWh and almost 33,000 therms of annual energy 
savings.  Swedish Covenant Hospital received $16,000 from ComEd for exceeding the 
project’s energy reduction and financial investment targets to help underwrite the 
measure implementation cost. 

Implemented Measures 
• Optimizing fan scheduling 
• Optimize terminal unit flow rates 
• Reduce minimum outside air fraction 
• Optimize economizer performance 
• Repair damper/damper component controls 
• Employ static pressure re-set strategies 
• Discharge air temperature re-set 
• Condenser water re-set 

Implemented Measures 10 
Annual Electricity Savings 1,235,000 kWhs 

Annual Natural Gas Savings 33,000 therms 
Annual Energy Cost Savings $87,000 

Implementation Cost $79,600 
Simple Payback Less than 1 year  



LOCATION
Chicago, IL

OWNER
Illinois Institute of Technology

PROJECT TEAM
John Ronan Architects
dbHMS

COMPLETED 
2018

PROGRAM
The design of the Kaplan Institute is guided by the purpose of creating an environment where interdisciplinary 
ideas can develop between their engineering and applied science majors. The facility includes large and open 
flexible collaboration spaces that include classrooms, meeting rooms, and workshops.

SYSTEM DESIGN
dbHMS developed a design maximizes the flexibility of the building and provides efficient heating and cooling 
strategies for the Kaplan Institute. The building is served by a radiant composite metal deck that when combined 
with a dedicated outside air system provides the primary means of heating, cooling, and ventilating the building.

These heating and cooling strategies are coupled with passive measures for reducing heating and cooling loads on 
the building. The Kaplan Institute is designed with an ETFE façade that provides dynamic control over the thermal 
properties of the façade.

Qianmin ZhengClaudia MattisonMarcos Guerrero
P.E., LEED APP.E., LEED AP 

BD+C Energy Engineer
Group Leader | 
Sustainability Planning 
Studio

Project Manager - 
Mechanical Engineer

Victor Avila

Principal -
Senior Electrical 
Engineer

Luka Ulicevic
CPD
Senior Plumbing / Fire 
Protection Engineer

ED KAPLAN FAMILY INSTITUTE FOR INNOVATION & TECH ENTREPRENEURSHIP
Illinois Institute of Technology

INNOVATION
The design of the mechanical systems was coordinated with the program layout 
to optimize of use of radiant rollout mats throughout the building. These provide a 
faster installation and improve the quality of the tubing layout in the metal deck.

The Innovation Center targets LEED Gold certification providing an 18.5% reduction 
over ASHRAE 90.1 -2010 and an equivalent energy cost savings of 10.3%.

TEAM (DBHMS)



LOCATION
Chicago, IL

OWNER
University of Chicago,
Harris School of Public Policy

PROJECT TEAM
Farr Associates
Woodhouse Tinucci Architects
dbHMS

COMPLETED 
2018

PROGRAM
The Keller Center is a dramatic adaptive reuse of the New Graduate Residence Hall, originally designed 
by renowned 20th Century architect Edward Durrell Stone. This building accommodates new students, 
faculty, and academic programs for the Harris school of Public Policy.

SYSTEM DESIGN
The building’s HVAC system includes low-mass, ceiling-mounted heating/cooling radiant panels and a 
dedicated outside air system (DOAS) for ventilation. The building heating and air-conditioning utilizes 
campus steam and chilled water. A four-pipe system is used for distribution throughout the building and 
a two-pipe changeover occurs within each zone.

Additionally, variable air volume (VAV) air handling units serve large occupancy areas such as the forum 
and classrooms.

Syed Ahmad
P.E.
Associate Principal -
Senior Mechanical 
Engineer

Victor Avila

Principal -
Senior Electrical 
Engineer

Luka Ulicevic
CPD
Senior Plumbing / Fire 
Protection Engineer

KELLER CENTER - HARRIS SCHOOL OF PUBLIC POLICY
The University of Chicago

INNOVATION
The Keller Center targets LEED Platinum certification using 35.9% less energy than 
permitted by code, and employs energy efficiency strategies including daylighting, 
LED lights, and radiant heating and cooling.

Rainwater captured on the roof is stored and used to flush toilets as well as to 
irrigate landscaping. This has the dual benefit of reducing burdens on the City’s 
combined sewer system, while saving 525,208 gallons of fresh water per year.

TEAM (DBHMS)



www.dlrgroup.com

In the client’s pursuit to fulfill a firm-wide 
goal of being an industry leader in energy 
efficiency, sustainability, and environmental 
impact reduction, the property management 
at a commercial office in the central 
business district of Chicago approached the 
DLR Group engineering team to complete 
a chiller plant replacement project. The 
existing equipment that was to be replaced 
included two 750-ton variable speed chillers, 
two constant-speed chilled water pumps, 
and three constant-speed condenser water 
pumps. Over the course of the project, 
the design team worked with facility 
management and building operators to 
determine how the cooling needs of the 
building would be served in the future, with 
specific interest in the first cost, energy 
usage, operation, and serviceability of the 
equipment. In addition, the location of the 
building required careful consideration in 
regards to the ingress pathway of the new 
equipment. 

ENERGY EFFICIENCY PARAMOUNT 
As is the case with most equipment replacements, one of the critical outcomes of this project 
was to reduce the energy usage of the central cooling equipment for the building. To compare 
energy usage of each option in a fair manner, a custom building load profile was built using the 
operating logs of the existing chillers and historical weather data. This building load profile was 
used to simulate and compare each of the chiller selections received. The eventual chiller that 
was selected placed only fourth out the seven options in terms of energy usage yet still resulted 
in an estimated annual savings of 221,295 kWh and $17,970. These savings take into account 
a conversion from constant speed pumping to variable speed pumping for the chilled and 
condenser water pumps.

INNOVATION FOR OPTIMAL INSTALLATION 
In addition to the traditional service of an engineering consultant, the design team assisted 
the owner in a unique project delivery model. In order to satisfy a fast construction schedule 
and have the chillers in operation for the next cooling season, the design team negotiated a 
pre-purchase agreement with the chiller manufacturer to begin production before an installing 
contractor was selected. The size and weight of each component was critical since each 
would be lifted by crane down a 12’ gap between buildings and brought through a 4’ x 8’ louver 
into the chiller room. The design team consulted a rigging contractor to help determine the 
most practical ingress route. The winning chiller manufacturer was able to deliver the chiller 
broken down as individual pieces rather than factory assembled cutting cost and time for the 
mechanical contractor to recapture refrigerant and disassemble the chiller before delivery to the 
jobsite. 

INCENTIVES 
The pre-purchase agreement allowed the chilled water plant to be designed around the exact 
equipment that was to be installed. This greatly reduced the possibility of large change orders 
and minimized construction delays. This project was submitted to the local utility’s energy 
efficiency incentive program. At the time of construction, the utility offered certain bonuses 
which applied to the project and the design team was able to help secure a total incentive of 
$300,000 which was paid back to the building owner upon project completion.

2019 EXCELLENCE IN ENGINEERING AWARD  
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Chiller Plant Replacement 
225 W Washington
Project Location: Chicago, IL

energy efficiency 
sustainability and environmental  

impact reduction

SYSTEM CHARACTERISTICS AND FEATURES
• New chillers can be controlled down to as low as 8 percent observed during actual operation
• Chillers use magnetic levitation compressors eliminating the need for oil to be maintained
• Non-conventional option of hinged endcaps at the non-piping connection end of the chiller 

barrels allows the evaporator and condenser tube bundles to be punched without additional 
equipment providing ease-of-maintenance

• Chilled and condenser water pumps selected with respect to actual flows and water 
pressure drops of the evaporator and condenser barrels.

Location:   Chicago, IL 

Square  
Footage:   483,497 SF rentable 

Energy 
Savings:    221,295 kWh  
     Projected Yearly 

Operational 
Savings:   $17,970  
     Projected Yearly 

Cost  
Incentive:   $300,000

Systems:   Two 750-ton variable speed chillers
     Two variable-speed chilled water pumps
     Two variable-speed condenser water pumps

 PROJECT AT A GLANCE

equal to the amount of energy  
consumed each year

27
homes

221,295 
kWh

PROJECTED YEARLY ENERGY SAVINGS

33
passenger vehicles 
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Table 1: Chiller Comparison Table, Final Selection Highlighted  

Manufacturer Manuf. A Manuf. A Manuf. B Manuf. C Manuf. C Manuf. D Manuf. D
Model Option 1 Option 2 Option 1 Option 1 Option 2 Option 1 Option 2

Number of Compressors 1 1 1 1 1 3 2
Compressor Type Centrifugal Centrifugal Centrifugal Centrifugal Centrifugal Centrifugal Centrifugal

Bearing Type Magnetic Magnetic Magnetic Oil-lubricated Oil-lubricated Magnetic Magnetic
Refrigerant R-134a R-134a R-134a R-134a R-134a R-134a R-134a

Rated Capacity (tons) 740 740 730 729 729 444 740
NPLV (kW/ton) 0.3389 0.3278 0.3297 0.3745 0.3782 0.3196 0.3321

PLV - 100% (kW/ton) 0.6102 0.5843 0.5869 0.6076 0.6127 0.5996 0.2434
PLV - 75% (kW/ton) 0.4308 0.4155 0.4245 0.4332 0.4377 0.4039 0.414
PLV - 50% (kW/ton) 0.287 0.2778 0.2804 0.3218 0.325 0.2722 0.2929
PLV - 25% (kW/ton) 0.3066 0.298 0.3018 0.4192 0.4237 0.2862 0.2712

Evap delta P at rated flow (ft) 15.2 17.6 19.2 26.7 26.7 7.02 8.83
Cond delta P at rated flow (ft) 14.7 11.5 16.7 15.4 15.4 8.87 9.39

Minimum Circuit Ampacity 754 719 752 740 725 402 672
Maximum Overcurrent Protection 1200 1200 1051 1200 1200 525 971

Cost for two Chillers ($373,500) ($425,162) ($379,000) ($304,325) ($350,875) ($403,102) ($469,985)
Additional Price A - 2nd Year Warranty ($12,000) ($12,000) ($4,500) ($9,750) ($11,450) ($7,925) ($15,720)

Incentive Value $119,250 $124,500 $121,508 $100,980 $98,933 $73,251 $117,623
Chiller Equipment Cost ($271,250) ($317,662) ($261,993) ($213,095) ($263,393) ($337,776) ($368,083)
Elect. Usage (kWh/yr) 234,302 225,918 239,639 285,247 289,160 177,579 201,592

Chiller Plant Operating Cost ($19,025) ($18,345) ($19,459) ($23,162) ($23,480) ($14,419) ($16,369)
Annual Maintanence ($6,500) ($6,500) ($6,500) ($6,500) ($6,500) ($6,500) ($6,500)

Planned Tear Down (10th and 20th years) ($3,500) ($3,500) ($3,500) ($9,000) ($9,000) ($20,000) ($20,000)
Net Present Worth 25 yrs  with 6% ($579,109) ($614,192) ($579,138) ($581,914) ($633,426) ($597,349) ($650,866)

Life Cycle Rank 1 5 2 3 6 4 7

Chil ler Comparison Table



Grumman/Butkus Associates
Energy Effi  ciency Consultants and Sustainable Design Engineers
Regional Locations: Chicago . Madison . Milwaukee . New York . Florida

820 Davis Street, Suite 300                                         847.328.3555 
Evanston, IL 60201  grummanbutkus.com

The space requires monitoring of humidity, temperature, and lighting, and 
measures were taken to ensure the ongoing safety and security of the items.
Priorities included provisions for accessioning, cataloging, cleaning, preserving, 
storing, and displaying artifacts. In general, keeping relative humidity below 50% 
helps preserve archival items.

Ultimate parameters selected by the archive department included: 

• Museum: 68°F and 40% +/- 3% RH, 43°F dewpoint.

• Research space: 68°F +/- 2°F and 40% +/- 3% RH, 43°F dewpoint.

• Archive vault: 67°F +/- 2°F and 43% +/- 3% RH, 43°F dewpoint.

The building envelope mediates exchange of thermal energy and moisture between 
the interior and exterior environments, both above and below grade. The entire 
envelope of the archive areas was modifi ed with a 2.5-in.-thick, closed-cell spray 
foam insulation. Fiberglass batt  insulation with an integral vapor barrier was 
provided for the ceiling cavity and interior walls.

A triple-pane, low-E glass window with mechanical shades was provided in the 
research workroom; doors were equipped with sealing astragals.

Instead of trying to control relative humidity with heat, a gas-fi red desiccant 
dehumidifi er with DX cooling was provided, allowing RH to be controlled and held 
constant year-round.

An air-to-air energy exchanger recycles up to 85% of the energy from the 
conditioned building exhaust. In winter, energy from the exhaust air stream 
provides free heating; in summer, free cooling.

Particulate fi ltration is prioritized in the air handler design, including a prefi lter, 
secondary fi lter, and ULPA fi ltration. Gaseous fi ltration was addressed with carbon-
type fi ltration to control sulphur dioxide, nitrogen dioxide, and acetic acid.

The air distribution uses trickle-down displacement ventilation to minimize drafts 
while providing constant air change in the archive areas at 8 to 10 ACH. Constant 
minimum outside air was determined to exceed ASHRAE Standard 62.1 and is 
intended to maintain positive pressurization in the archive areas.

The control strategy of dewpoint reset was successfully used to control the 
desiccant humidifi er and duct-mounted humidifi ers, precisely maintaining 
dewpoint at 43°F in the museum, research, and archive vault areas. Clean steam 
was used for the humidifi ers, with water softener and RO water treatment.

Cost eff ectiveness was improved by minimizing moisture loads with the added 
vapor barrier, positive air pressurization, and door seals. 

Choosing a Type 1 silica gel desiccant with natural gas regeneration heat, vs. a low-
temperature, glycol air-cooled chiller, avoided a $100,000 building electrical service 
upgrade and $300,000 in fi rst cost for the chilled water system infrastructure.

Provincial Archives, Design

Facility Data:  A 3,000-square-foot archival space featuring a research work room, museum gallery, 
and vault. Conservation work and research on individual items are undertaken in this facility, which 
also houses a Ministry Museum. 

Scope of Project:  G/BA was invited by the project’s architect, Eckenhoff Saunders Architects, to 
provide MP/FP design for the archives and museum. The facility was created through renovations to 
existing space on the Alexian Brothers Medical Center campus in Hoffman Estates, IL. 

Alexian Brothers Communi� es & Ministries

HVAC System Flow Diagram

AHU
Section

Desiccant Wheel Specs



Grumman/Butkus Associates
Energy Effi  ciency Consultants and Sustainable Design Engineers
Regional Locations: Chicago . Madison . Milwaukee . New York . Florida

820 Davis Street, Suite 300                                                                              847.328.3555 
Evanston, IL 60201                                                                            grummanbutkus.com

G/BA developed two sets of measures: seven Facility Improvement Measures 
(FIMs) to address issues with building systems, and 16 Energy Conservation 
Measures (ECMs) intended to address the university’s focus on energy 
conservation, cost management, and environmental stewardship. 

A total of 966,000 kWh in electricity savings, 6,030 Mlb in steam savings, and 
164,000 ton-hours of chilled water savings through were identifi ed through 16 
ECMs. The total estimated cost savings and project cost result in a bundled simple 
payback of 3.2 years (including utility incentives). Most of the electricity and steam 
savings stemmed from fume hood exhaust changes (replace actuators, modulate 
fan speed); fume hood adjustments (face velocity reduction, minimum air fl ow 
reduction, sash management); removal of redundant fi lters; and re-implementation 
of static pressure reset.

No-cost and low-cost measures included the following:
• Fume hood face velocity reduction to 80 fpm vs. the prior 100 fpm.
• Fume hood minimum airfl ow reduction from 375 internal hood ACH to 200 ACH.
• Sash management initiative, including reactivation of automatic closers plus user 

training.
• Removal of redundant AHU pre-fi lters.
• AHU supply air temperature reset.
• Nightt ime space temperature setback.

• Re-implementation of static pressure reset (after fi xing valve/ductwork issues).
Adjustment of cleanroom humidifi cation setpoints to reduce simultaneous 
humidifi cation and dehumidifi cation.

• Correction of cleanroom simultaneous heating/cooling at fan coil units.
• Lobby terminal unit controls modifi cation to fi x simultaneous heating/cooling.
• Revision of mechanical room fan coil unit controls.
• Humidifi er control adjustment for AHU-3.
• Replacement of incandescent lamps in the lobby.

At the time of the award submission, the client was still implementing ECMs but 
had already realized savings equivalent to 11.1% of annual energy usage. An 
additional 17% of savings is anticipated upon recommended implementation, 
decreasing prior energy usage by a total of about 28%. The anticipated fi nal EUI 
after the project is complete will be 377 kBtu/ft2.

Notably, a review of data center use determined that false load has been required to 
keep the cooling equipment operating consistently. This led to the recommendation 
that data equipment should be moved from other buildings into this data center so 
the false load could be replaced with actual equipment load. 

Trend reports were set up in the building automation system to allow the client to 
pull updated data for individual fume hood performance. This data is then entered 
into a template spreadsheet to provide standard outputs to be disseminated to the 
building occupants.

Searle Chemistry Laboratory, Existing Building Cx

Facility Data:  An 86,506-square-foot science facility, built in 1968 and renovated in 2009 (LEED Gold). 
Five fl oors include a below-grade basement, which contains a cleanroom (with dedicated mechanical 
room) and a second mech room with steam and CHW pumps for the building. Floors 1 and 2 consist 
mostly of offi  ces and group rooms; Floor 1 also contains a data center. Floors 3 and 4 are occupied by 
labs. AHU rooms are on Floors 1 and 4, with exhaust fans and heat recovery on the roof. 

Scope of Project:  As part of a large-scale facilities eff ort for the client, G/BA performed EBCx on this 
complex facility, including assessment, investigation, and implementation phases.

The University of Chicago

ECM Description
Electric 
Savings 
(kWh)

Steam 
Savings 

(Mlb)

Chilled 
Water 

Savings 
(ton-hrs)

Equivalent CO2
Reduction 

(tons)

Simple 
Payback 

(yrs)*

1 Fume Hood Face Velocity Reduction 29,000 1,000 35,000 109.1 1.8
2 Fume Hood Minimum Airfl ow Reduction 61,000 2,200 79,000 239.5 0.3
3 Improve Fume Hood Sash Management 8,000 400 11,000 38.8 1.0
4 Remove Redundant Filters 107,000 0 0 75.2 0.2
5 AHU Supply Air Temperature Reset 13,000 600 17,000 59.3 1.0
6 Nightt ime Space Temperature Setback 2,000 600 2,600 40.4 2.6
7 Static Pressure Reset Re-Implementation 106,.000 0 0 74.5 1.1
8 Cleanroom Humidifi cation Setpoints 24,000 300 0 35.4 0.0
9 Cleanroom Simultaneous Heating and Cooling 22,000 300 0 34.0 0.5

10 Lobby Terminal Unit Controls Modifi cation 0 30 0 1.8 2.5
11 Revise Mechanical Room FCU Control 500 0 4,400 3.8 2.5
12 AHU-3 Humidifi er Control 0 100 0 6.2 1.1
13 Replace Lobby Incandescent Lamps 4,000 0 0 2.8 2.7
14 Replace Fume Hood Exhaust Actuators 245,000 0 0 172.2 2.7
15 Modulate Fume Hood Exhaust Fan Speed 559,000 0 0 393.0 6.0
16 Fume Hood Zone Presence Sensors 31,000 500 15,000 64.2 15.7

TOTAL 966,590** 6,030 164,000 1,178** 3.2

*Simple Payback includes potential utility incentives.
**Note: ECMs 14 and 15 have savings that interact. Only savings from ECM15 are included in these totals.

Table 1: Energy Conservation Measures

FIM Description
1 Air Valve Jam Alarms
2 Data Center Utilization
3 Rebuild Fume Hood Domestic Water Vacuum Breakers
4 Replace Expansion Tank Diaphragms
5 Basement Flooding and Draining Issues
6 Cleanroom Chiller Operation
7 Revise AHU Humidifi er Control Sequence

Table 2: Facility Improvement Measures

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

40
7S

W

40
7S

E

41
3N

E

41
5

32
3N

W 40
6

41
3S

E

43
1N

W

32
7S

E

41
7N

W

32
3S

W 42
9

42
7S

W

42
7N

W

41
7S

W 40
5

40
3S

E

42
7N

E

41
3N

W

41
3S

W

41
7N

E

43
1S

E

41
7S

E

42
3N

W

42
3N

E

42
2

32
7N

W

40
3N

E

32
7N

E

40
3S

W

42
3S

E

32
3N

E

43
1N

E

42
7S

E

42
6

42
3S

W

43
1S

W

40
3N

W

32
3S

E

31
7S

W

40
7N

E

40
7N

W

A
ve

ra
ge

 %
 A

ir
flo

w
 C

om
pa

re
d 

to
 M

ax
Fume Hood

Daytime

Nighttime

Above: Fume Hood Sash Management. The building automation system trends the exhaust air valve airfl ow over time. Data from 
each fume hood was analyzed to create average daytime and nightt ime airfl ow. The percentage represents the average airfl ow com-
pared with the minimum and peak airfl ows. A value of 100% means the fume hood was operating at peak airfl ow at all times. A value 
of 0% means the hood remained at minimum airfl ow at all times. This chart (and one not shown, for the other labs with hoods) indi-
cated that several hoods were operating at more than 70% airfl ow on average, though it is unlikely that the hoods are actually in use 
70% of the time. There was litt le variation on most hoods between day and night airfl ow. This indicates poor sash management: the 
focus of two recommended ECMs in this project.
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Above: AHU Fan Speed. Graph shows the 
supply fan speed for the three main building 
air-handling units before and after the fume 
hood optimization measures were imple-
mented in July 2019.

Left: Searle AHU Fan Speed Reduction. 
Graph shows the average fan speed per 
hour of the day before and after implemen-
tation. The data shows a consistent reduc-
tion of around 4% speed at all hours of the 
day. This equates to a total fan power reduc-
tion of about 10 kW each hour of the day.
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UChicago Medicine’s CCD Plant includes six 1,350-ton chillers in a primary/secondary 
confi guration. The Central Plant system includes three 2,000-ton and three 1,500-ton 
units in the Parking A plant, and two 2,000-ton units in the Surgery Brain Research 
Pavilion plant. The Central Plant distributes chilled water to 19 decoupled secondary 
bridges through the campus loop into building secondary loops.

Issues prompting the initial 2017 RCx eff ort included: 
• Insuffi  cient chilled water primary fl ow at Central Plant.
• Insuffi  cient cooling capacity from the Central Plant.
• Insuffi  cient condenser water fl ow to operate all six chillers at the Parking A plant.
• Insuffi  cient cooling at various secondary chilled water bridges from Central Plant.
• Staging issues at the CCD chilled water plant since the sixth chiller was installed.

G/BA’s 2017 analysis indicated that apparent insuffi  cient Central Plant cooling 
capacity was caused by issues at the secondary bridges causing higher-than-designed 
fl ow demand. With a one-pump-per-chiller design, these issues necessitated more 
active chillers than should be required due to mostly “wasted” primary fl ow at the 
bridges. In addition, available redundancy at the chilled water plant was reduced. 
CCD Plant staging issues were the result of staging timer delays that weren’t 
apparent until a certain threshold of connected load had been reached over time.

G/BA off ered low-cost recommendations for increasing the fl ow through each chiller 
at Parking A but noted that these improvements would not fi x the causes of increased 
primary fl ow demand. 

In the 2017 study, G/BA off ered 11 recommendations that would save nearly 
2.6 million kWh in electricity and $188,000 a year, at an estimated installation 
cost of $753,863 and a simple payback of 4.0 years. Two recommendations were 
implemented during the project; four additional measures have since been 

implemented. This included upgrading 15 system bridges, including a mix of new 
controllers, temperature sensors, control valves, integrated fl ow meters, and VFDs.

After the Central Plant bridge upgrades were performed, and in preparation for 
future replacement of both the Parking A plant and the Surgery Brain Research 
Pavilion plant, G/BA returned in 2019 to analyze chilled water load and fl ow 
data. The 2019 analysis indicated highly improved operations of the Central Plant 
(Parking A plus Surgery Brain) compared with 2017 data, and a smaller problem 
with Low Delta T syndrome. Chiller staging in 2019 rarely increased above fi ve 
active chillers; in 2017, it was common to operate the Central Plant with six or seven 
active chillers. Fewer chillers are now required to maintain the same load; this is 
expected to save the facility at least 880,000 kWh/year.

One measure implemented at the CCD plant was optimizing the secondary CHW 
diff erential pressure (dP) control. The sequence modulated the secondary pumps to 
maintain the worst case of three diff erent sensors at diff erent locations. One of the 
dP sensors was located in the chiller plant, eff ectively across the secondary pumps 
themselves. The setpoint of this sensor is based on the full design fl ow demand, so 
it was always the controlling sensor. In lieu of revising programming, the setpoint 
of this sensor was lowered so the controls always select one of the two sensors 
located nearer to the most hydraulically remote locations. One fewer pump was 
required, and this is expected to save the facility 348,000 kWh/year.

Overall, the implemented and verifi ed measures are expected to save the facility 
$87,000/year in electric utility costs and cost an estimated $100,720 dollars to 
implement. Additional energy savings are expected once the secondary bridge 
control upgrade is completed to include modulating pump speeds; the total cost of 
this measure is ~$480,000, with annual electric cost savings of $73,000. The simple 
payback based on current operation is approximately 5.5 years.

Chilled Water System, Existing Building Cx

Facility Data:  UChicago Medicine includes an integrated medical center complex of 24 buildings (6.22 
million square feet). Two independent chilled water systems were involved in this eff ort: the CCD 
Plant, serving the Center for Care and Discovery hospital building and the Comer Children’s Hospital 
(total nominal capacity 8,100 tons); and the Central Plant, a large primary loop consisting of the 
Parking A plant and the Surgery Brain Research Pavilion Plant (total nominal capacity 14,500 tons).

Scope of Project:  G/BA performed two retro-Cx and assessment projects that examined operations of 
these two chilled water systems. Measures implemented and verifi ed thus far should save $87,000/year.

The University of Chicago Medicine

FIM Description

Electric 
Energy
Savings 
(kWh)

Electric 
Cost 

Savings

Estimated 
Installation 

Cost

Simple 
Payback 

(yrs)
Implemented?

0.1 CCD Plant: Revise Chiller Staging Sequence -- -- -- -- Yes
0.2 CCD Plant: Revise Secondary CHW Diff erential 348,000 $26,000 $720 0.0 Yes
1.1 Central Plant: Bridge Crossover Valves -- -- -- -- Yes
1.2 Central Plant: Increase Chilled Water Flow Potential 214,000 $16,000 $15,000 0.9 No
1.3 Central Plant: Increase Chilled Water System Delta T 880,000 $61,000 $100,000 1.6 Yes
1.4 Central Plant: Upgrade Bridge Controls* 983,000 $73,000 $480,000 6.6 Yes

1.5 Central Plant: Parking A Condenser Water Piping 
Condition Assessment -- -- -- -- No

1.6 Central Plant: Replace Parking A South Cooling Tower Fill 158,000 $12,000 $158,143 13.2 No
1.7 Central Plant: MRI Bridge Control and QS-1 Control Valve -- -- -- -- Yes
2.1 Central Plant: Parking A Insuffi  cient Cooling Tower Capacity -- -- -- -- No 
2.2 Central Plant: Variable Primary with Coupled Secondary Loops -- -- -- -- No

Total -- 2,583,000 $188,000 $753,863 4.0 --

* Measure 1.4 has been implemented but not yet veri� ed. 

Table 2: Central Plant Chilled Water Bridges ΔT*

Building
Served

Estimated Load 
from 2017 Trends 

(tons)

Peak Load 
ΔT From 
2017 Data

2017 Load / 
ΔT Priority

Peak Load 
ΔT From 
2019 Data

2019 Load / 
ΔT Priority

Bobs Roberts 400 5.90 6 1.04 1
Wyler 550 6.78 5 5.22 2
Billings West 800 5.79 2 9.08 3
DCAM 1100 9.52 4 10.70 4
SBRI 1100 9.14 3 12.20 5
Northwing 400 6.85 7 9.42 6
Gilman Smith 350 7.65 9 9.80 7
Abbott 600 N/A** 15 11.68 8
Billings East 330 6.89 8 9.85 9
FMI 250 12.07 13 9.33 10
CLI 575 13.17 14 13.73 11
Armour 150 2.70 10 13.31 12
MRI 140 4.42 11 14.96 13
Hicks 780 4.60 1 14.62 14
Carlson 400 11.32 12 16.52 15

Table 1: Facility Improvement Measures

* Table shows peak temperature di� erential observed at each of 15 chilled water bridges. A higher temperature di� erential is 
better, ideally around 13°F. At the time of the 2017 study, only one facility, the CLI, was meeting this criterion. Di� erentials 
were much improved at the time of the 2019 study.
** Abbott building and campus return temperature sensors were failed in 2017. When measured the actual temperature dif-
ferential was around 15°F.

Left: Number of operating chillers vs. outside air 
enthalpy in the Central Plant (Parking A plant plus 
Surgery Brain plant). After adjustments made due to 
the 2017 project, results in 2019 showed much bett er 
performance.

Below: This grouping of six graphs depicting perfor-
mance of the Hicks CW bridge  is representative of 
the analysis done in 2019 on 22 chilled water bridges 
at the University of Chicago Medical Center. For 
each bridge, trend data from two months was com-
pressed into these six types of graphs.



Annual Electricity Savings: 1,996,998 kWh
Annual Energy Cost Savings: $185,721.00
Implementation Cost: $357,858.00
Financial Incentive: $139,889.88
Simple Payback: 1.2

2019 Excellence in Engineering 
Award | ASHRAE Illinois Chapter
Consultant:  McGuire Engineers Inc.            
Owner     The Art Institute of Chicago

300 S. Riverside Plaza
Suite 1650, Chicago, IL 60606 
mepcinc.com • (312) 876-9240

The Art Institute of Chicago is the second largest art museum in the United States and home to over 260,000 
works of art. The museum has stringent requirements as they relate to temperature and humidity in gallery 
spaces; as such, the HVAC systems comprise 62% of the facilities total energy usage. McGuire Engineers 
performed a facility assessment to identify potential operational savings as they relate to these systems. The 
energy conservation measure selected to be pursued was the optimization of the chilled water system which 
entailed replacing control valves at the Air Handling Units to optimize chilled water flow and return water
temperatures.  Forty-one (41) traditional two-way control valves were replaced with pressure-independent 
control valves. Ultimately, the realized energy-use reduction was much higher than originally anticipated. The 
average Delta-T improved from 8.3˚F to 12.7˚F, and the reduced secondary flow resulted in reduced primary 
flow. The reduction in primary chilled water flow led to less chillers needing to be operated and an overall 
improvement of KW/Ton for the chilled water plant (from 0.91 KW/Ton to 0.6 KW/Ton).
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IBEW Local 134 

Union Hall Addition and Renovation 

 

Building Data: 33,828 sq. ft. facility that includes a union hall, pre-function lobby, offices and 
a gymnasium. Addition and renovation to an existing abandoned Chicago Public School building 
located on S. Martin Luther King Dr.  

Project Scope: Wight delivered an integrated project to IBEW Local 134 for a new union hall 
and office building to meet their needs. The project involved light renovation for the gymnasium 
area, extensive renovation for the office design and a new addition to accommodate the union 
hall.  

 

Project Summary: The existing CPS building 
consisted of two classroom wings, an auditorium, a 
gymnasium and some auxiliary spaces. The central 
classroom wing was stripped down to its structure 
and completely renovated to accommodate the new 
office areas. The existing gym and auxiliary spaces 
underwent light interior and exterior architectural 
work and a new HVAC system. One of the classroom 
wings and the auditorium were demolished to make 
space for the new union hall.  

Factors that influenced the mechanical design: 

• Space constraints as the existing floor to floor 
height was only 10’ – 10’-6”. 

• Comfort concerns as the existing space Local 134 
occupied did not provide a high-quality indoor 
environment for their employees. 

• Maintaining the architectural integrity of the 
design by limiting the impact of equipment visible 
on the roof.  

• Energy efficiency to ensure that the building 
systems aligned with unions image and goals.  

• Limiting the final cost of the system to stay within 
the client’s budget.  

The new mechanical system includes: 

• An adiabatic fluid cooler that serves the cooling 
needs of the entire building.  

• Two gas fired condensing boilers that serve the 
heating needs of the entire building.  

• Two single zone VAV water sourced heat pump 
AHUs w/ energy recovery for the union hall and 
lobby.  

• A water sourced heat pump DOAS unit that serves 
the fresh air requirement for the office area.  

• A water sourced heat recovery style VRF system 
that conditions the office and auxiliary spaces. 

• A single zone VAV water sourced heat pump AHU 
for the gymnasium.  

Energy Efficiency: COP between 5 and 6 for 
AHUs, IEER of above 20 for VRF, lowering EAT for 
fluid cooler with the use of a filtered media, 
condenser water loop that takes advantage of mixed 
use and varying loads.  

Indoor Air Quality: DOAS system ensures exact 
OA quantity, CO2 sensors provide indication of 
contaminants in the air and high filtration further 
enhance IAQ.    

  

 

 



Plainfield Park District 

Prairie Activity and Recreation Center 

 

Building Data: 38,000 sq. ft. facility that serves as an activity and recreation center and provides 
a preschool program to the community.  

Project Scope: Wight delivered an integrated project to the Plainfield Park District for a new 
activity and recreation center. The project is a new construction that was designed to be net zero 
energy.  

 

Project Summary: The Plainfield Park District – 
Prairie Activity and Recreation Center (PARC) 
includes two basketball courts, a walking track, a 
fitness center, a fitness studio, office areas and four 
preschool classrooms. The project is a new 
construction that pursued the ICECF grant for net-
zero energy building.  

Factors that influenced the mechanical design: 

• Minimizing roof space occupied by equipment in 
order to maximize the space available for PV 
panels.  

• Balancing high energy efficiency and first cost. 
The limited budget had to be balanced with a need 
for highly efficient premium systems to minimize 
our energy usage to help achieve net zero. 

• Ensuring that the building systems infrastructure 
is capable of monitoring and recording energy by 
usage type, HVAC, plug, lighting, solar and main 
power.  

• Providing individual control for optimal comfort, 
especially in the preschool and office areas.  

• Optimizing system operation to achieve a balance 
between minimal energy consumption while 
maintaining optimal comfort levels for the 
occupants.  

The new mechanical system includes: 

• One single zone air sourced heat pump RTU w/ 
energy recovery wheel, comparative enthalpy 
economizer, supply and exhaust fan with VFD.  

• One multi zone air sourced heat pump RTU w/ 
energy recovery wheel, comparative enthalpy 
economizer, supply and exhaust fan with VFD.  

• One ERV w/ high efficiency energy wheel, electric 
heating coil, supply and exhaust fan w/ VFD. 

• An air sourced heat recovery VRF system w/ 
indoor cassette units and ducted fan coil units.  

• High volume low speed ceiling fans, two for gym 
and one for the fitness center.  

Energy Efficiency: IEER of above 20 for VRF, 
ASHP RTUs for heating to achieve COP of 2.4 @ 
0°F. Efficient sequences - static pressure reset, 
discharge air temperature reset, fan tracking, all to 
minimize energy consumption. 37% lower energy 
consumption for HVAC system than baseline 
ASHRAE 90.1-2013 system. Roof mounted 213 kW 
PV array to produce all energy consumed by the 
building.   

Indoor Air Quality: ERV & airflow measuring 
stations ensure the proper amount of outside air. 
CO2 sensors modulate airflow based on indoor 
contaminant levels. High filtration on all units 
further ensure proper IAQ. 
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