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Retro-commissioning Project  

ASHRAE Chapter Technology Award Narrative 

 

Swedish Covenant Hospital  

Chicago, IL  
 

Project Description:  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 in 1928 and 1956. Other buildings were added later: e.g. the East Wing and the 
Anderson Pavilion were constructed in 1976 and 1977 respectively and the Galter Medical Pavilion was built 

in 1997. The most recent addition is the Foster Medical Pavilion, constructed in 2012.    

 

 
 
 

Total hospital campus floor area is approximately 818,000 ft2 and features a mixture of healthcare and office 

spaces. The four largest buildings (Galter Medical Pavilion, Main Building, East Wing, and Anderson 
Pavilion) constitute the main hospital buildings and contain mostly healthcare spaces including patient rooms, 

operating rooms, lab spaces, the ICU, the ER, and various support spaces as well as some administrative 

offices and doctor suites. The Galter Life Center and Rehabilitation Services buildings, which comprise a 

single physical structure, function as a health club that is open to the public but also has additional space for 
rehabilitation facilities and physical therapy. The remaining buildings house various offices and doctor suites. 

Much of the campus is operated 24/7, with some of the ancillary buildings operating on more typical 

schedules of approximately 6:00am to 10:00pm. 
 

The project achieved 77% of its electric savings target; 86% of its natural gas savings target. Ultimately 

some optimization opportunities could not be realized because of required investment in equipment repairs 

that was outside the project scope. 
 

 

  
Percent Annual Electricity Reduction:  4.34%  

Percent Annual Natural Gas Reduction:  3.8% 

Project Duration: Eighteen Months 

 
Targeted Electric Savings: 1.6 MM kWh (~6%) 

Targeted Natural Gas Savings: 35,000 therms (~4%) 

Projected Electric Savings: 1.235 MM kWh  
Projected Natural Gas Savings: 30,000 therms 
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Campus Building Summary Table 

Building Year Built 
(additions) 

Stories Function / 
Occupancy 
Type 

Area 
(SF) 

Energy Sources Brief Summary of 
Airside HVAC 

Notes 

Main 
Building 

1916 
(1928) 
(1956) 

N. Wing – 5 
Stories 
S. Wing – 7 
Stories 

Healthcare 
(patient 
rooms, ORs, 
ICU, support 
spaces) 

115,600 Steam (from main plant) 
CHW (from CHW plant) 

4- VAV AHUs 
VAVs w/ HW reheat 
1-CV AHU 
1-dual duct system 
1-kitchen MAU 

1 of 4 
Main 
Hospital 
Buildings 

East Wing 1976 Basement + 
7 stories 

Healthcare 
and Business 
(ER, offices) 

119,600 All electric  
CHW (from CHW plant)  
Electric resistance coils 
Electric HW boilers (for 
patient FCUs) 
(steam for DHW and 
humidification) 

7 AHUs, CV/VAV, CHW 
cooling, electric heating 
coils 
VAVs w/ electric reheat 
2-pipe FCUs in patient 
rooms 

1 of 4 
Main 
Hospital 
Buildings 

Anderson 
Pavilion 

1977 Basement  + 
5 stories 

Healthcare 
(patient 
rooms, sleep 
lab) 

98,600 All electric 
CHW (from CHW plant) 
Electric resistance coils 
Electric HW boilers (for 
patient FCUs) 
(steam for DHW) 

7 AHUs, CV, CHW 
cooling, electric heating 
coils  
2-pipe FCUs in patient 
rooms 

1 of 4 
Main 
Hospital 
Buildings 

Galter 
Medical 
Pavilion 

1997 
(2004) 

7 stories Healthcare 
and Business 
(Dr. Suites, 
offices) 

205,557 Steam (from main plant) 
Dedicated CHW plant 

10 AHUs, all VAV, HW 
heating coils, CHW 
cooling coils 
VAV boxes w/ HW 
reheat 
 

1 of 4 
Main 
Hospital 
Buildings 
(pneuma
tic) 

Foster 
Medical 
Pavilion 

2012 8 stories + 
penthouse 

1-5 – parking 
6,7,8 – Dr. 
Suites 

85,000 Dedicated HW Plant (gas) 
Dedicated CHW Plant 

VAV AHUs, HW heating 
coils, CHW cooling coils 
VAVs w/ HW reheat 

 

Professional 
Plaza 

 Basement + 
4 stories 

Offices 56,400 All electric  
Electric resistance coils 
DX-cooling  

9 RTUs (6 CV, 3 VAV)  

Nelson Hall  Basement + 
3 stories 

Administrati
ve Offices,  
Engineering 
Offices 

24,000 Gas-fired heating (RTUs) 
DX cooling (RTUs)  
Steam for perimeter heating 
(from main plant) 

4 RTUs, all CV, no 
reheat, no VFDs 
~ 11 tons/unit  

 

Galter Life 
Center 

1990 2 stories Health Club, 
two (2) 
swimming 
pools, PT 
rooms, 
offices 

71,918 Electric resistance (old RTUs) 
DX-cooling 
Gas-fired heating ( 2 newer 
RTUs and pool heaters) 

11 RTUs (small), CV,  DX 
cooling, electric heat 

One 
physical 
building 
Not on 
BAS 
(own 
BAS) 

Rehabilitati
on Services 

2003 2 RTUs (large), VAV, DX-
cooling, gas-fired 
heating, VAVs with 
electric reheat 

Garden 
Pavilion 

 Basement + 
2 stories 

Dr. Suites 21,000 Gas HW boiler for AHU and 
perim htg 
DX-cooling 

1 AHU, DX- cooling, HW 
heating, 
HW perimeter heating 

 

Child Care 
Center 

 3 stories Dr. Suites, 
offices 

12,000 All electric 
DX-cooling 

5 AHUs, DX-cooling, 
electric heat 

Not on 
BAS 
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Energy-Consuming Systems: Air-side Systems 

 

Main Building: 

 
The Main Building is served by seven (7) primary air handling units (AHUs) with design airflows and fan 

motor sizes as detailed in the table above. Four (4) of these units are standard VAV systems: fans have 

VFDs which modulate fan speed to maintain duct static pressure, and spaces are served by VAV terminal 

units with HW reheats.  One (1) of the units, 3-South serving the 3rd floor hallways, gift shop, and chapel 
in the south wing, is a constant volume system, with no VFDs on supply or exhaust fans. Another of the 

units, S-3, is a dual-duct system, though several spaces served by this unit have VAV terminal units (with 

reheat) that are served primary air from the cold deck. S-3 has VFDs on both its supply and exhaust fans. 
The last unit, S-6, is a kitchen make-up air unit (MAU) that is 100% constant volume; this unit’s fans do 

not have VFDs.  All units have hot water (HW) heating coils and chilled water (CHW) cooling coils. 

 
East Wing: 

 

The East Wing is served by seven (7) main AHUs with design airflows and fan motor sizes as detailed in 

the table above, as well as fan coil units (FCUs) which serve individual patient rooms. Four (4) of the units 
are VAV systems, with VFDs on supply and exhaust fans that modulate to maintain duct static pressure, 

while the remaining three (3) are constant volume units without VFDs. Two of the units are 100% OA 

units; the others are recirculating units, typically with minimum OA damper positions of 20%. The AHUs 
all feature electric pre-heat coils and CHW cooling coils (main chiller plant).  Additionally, all units have a 

steam humidifier; steam is provided by the main steam plant and is the only use of steam in this building 

(aside from generating domestic hot water). Otherwise this is an all-electric building and all heating is from 

electric heating elements including AHU pre-heat coils, VAV reheats, baseboard heaters, and electric HW 
boilers (for patient room FCUs). 

 

Anderson Pavilion: 

 

The Anderson Pavilion is served by seven (7) main air handling units (AHUs) with design airflows and fan 

motor sizes as detailed in the table above, as well as fan coil units (FCUs) which serve individual patient 
rooms.  All units are constant volume (CV) units; no fans have VFDs. Units feature electric pre-heat coils 

and CHW cooling valves. Some units also have addition electric heating coils after the supply fan to heat 

discharge air. Two of the units are make-up air units (MAUs) with 100% OA, while the remaining five (5) 

are recirculating units with a minimum OA damper position of 10%. 
 

Galter Medical Pavilion: 

 
The Galter Medical Pavilion is served by ten (10) main air handling units (AHUs) with design airflows and 

fan motor sizes as detailed in the table above.  All units VAV units, with VFDs on supply and exhaust fans. 

Fan speeds are modulated to maintain duct static pressures.  Units feature HW heating coils and CHW 
cooling valves. All units are recirculating units with minimum OA damper positions of 10% or 20%. 
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Galter Life Center & Rehabilitation Services: 

 

These two buildings comprise one physical structurre though the Rehabilitation Center was a later addition 

to the Galter Life Center. This building is served by about thirteen (13) different RTUs. Eleven (11) smaller 
RTUs serve the older Galter Life Center portion of the building, and feature DX-cooling coils and electric 

heating coils. The units are constant volume systems and fans do not have VFDs. 

 

Professional Plaza: 

 

The professional Plaza is served by nine (9) rooftop units (RTUs). Six (6) of the RTUs are constant 

volume; the remaining three (3) are VAV units with VFDs. The RTUs feature electric heat and DX-
cooling.   

 

Foster Medical Pavilion: 

 

The building is served by a number of VAV AHUs which are equipped with HW heating coils and CHW 

cooling coils. Air is distributed to spaces by VAV terminal units with HW reheat. The building is relatively 

new (2012); controls are sufficiently robust for their intended purpose.  
 

Nelson Hall: 

 
Nelson Hall is served by four (4) RTUs. All of the RTUs are constant volume units; none of the fans are 

equipped with VFDs. The RTUs feature gas-fired heat and DX-cooling.   

 

Garden Pavilion: 

 

The Garden Pavilion is served by one (1) AHU which features a DX-cooling coil and a HW heating coil.  It 

is a VAV unit equipped with a VFD which modulates fan speed to maintain a static pressure setpoint. 
Spaces are served by cooling only VAV terminal boxes (no reheat); perimeter spaces have HW perimeter 

heating.  

 

Child Care Center: 

 

The Child Care Center is served by five (5) main AHUs: one unit serves the 1st floor; one unit serves the 

East side of the 2nd floor; one unit serves the West side of the 2nd floor; one unit serves the East side of the 
3rd floor; and the last unit serves the West side of the 3rd floor All units feature DX cooling coils and 

electric heating coils. Units are constant volume (CV) and fans are not equipped with VFDs.  
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Retro-commissioning Project  

 
Energy-Consuming Systems - Main Steam Plant: 

 

The main steam plant consists of three (3) gas-fired steam boilers. Steam is usually generated at about 
85psi; when the absorption chillers are running, steam is generated at 115psi. Steam from the main plant is 

used primarily by the Main Building and the Galter Medical Pavilion. Nelson Hall also uses steam for its 

perimeter heating system (though primary heating is done by gas fired RTUs). The East Wing and 

Anderson Pavilion each use a modest amount of steam for humidification and domestic hot water (DHW) 
in the East Wing and DHW in Anderson Pavilion.  All other buildings utilize onsite electric or gas heating.

  

 

Energy-Consuming Systems - Main Chilled Water Plant: 

 

The main chilled water (CHW) plant consists of four (4) chillers: two (2) 540-ton electric screw chillers 
and two (2) 400-ton steam absorption chillers. The two electric screw chillers have VFDs on their 

compressors. The CHW loop is served by three (3) CHW pumps; these pumps do not have VFDs. All four 

chillers are water-cooled; heat is rejected via three (3) cooling towers. Each tower has one cell with a 

dedicated fan; all three cooling tower fans have VFDs. The condenser water loop is served by four (4) CW 
pumps, none of which have VFDs.  

 

BAS and Building Controls: 

 

The campus has a primary Building Automation System (BAS) which monitors and controls the equipment 

for all buildings except for the Child Care Center and the Galter Life Center/Rehabilitation Services 

building (the former has only local system controls and the latter has its own BAS). BAS is a Johnson 
Controls Metasys system with data trending capabilities. All air handling units, chillers, and boilers are 

accessible through the BAS including those for the main CHW and steam plants. Most VAV terminal 

boxes are also accessible through the BAS, excluding about 90% of those in the Galter Medical Pavilion 
which are pneumatically controlled. The Galter Life Center and Rehabilitation Services building has its 

own Control Solutions BAS which controls its RTUs and VAV boxes.     

        

        BAS Screen Shot: Main Steam Plant      
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BAS Screen Shot:Main CHW Plant 

 

 
 

 

The Retro-Commissioning Project 

 

The Swedish Covenant Hospital engineering team had last performed a three-facility retro-commissioning 

project in 2011 and felt it was high time to have a comprehensive eleven-facility project for its healthcare 

campus. The engineering team was seeking guidance to optimize HVAC system operations 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. 

Limitation on capital investment in HVAC infrastructure led to performing a retro-commissioning project to 

enable a series of low-cost, high-return energy reduction measures to be implemented with accompanying 
post-implementation measurement and energy savings verification. 

 

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. Retro-commissioning of the healthcare campus was divided into two building groups: one 

consisting of structures east of California Avenue, the other consisting of structures west of California 

Avenue.  
 

The initial Planning Phase of the project was performed during the 2017 cooling season and demonstrated 

that the facilities offered opportunities for system optimization. Additional investigation of energy saving 
opportunities took place throughout the 2018-2019 heating season to capture as much information about 

heating season operations as possible. The project was highly collaborative between site engineering 

personnel and the hospital’s controls contractor, JCI.  
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Sieben Energy undertook extensive data collection and on-site field testing in order to identify savings 
opportunities and quantify potential savings. The primary source of data was Building Automation System 

(BAS) trends, supplemented and supported by strategically deployed data loggers and onsite investigation 

and functional testing.  
 

The initial phase of the project included site walkthroughs of each facility on the hospital campus, 

interviews with site personnel, and high-level analysis of BAS trends to identify areas for further 

investigation. The subsequent phase of the project included a more detailed investigation of building 
systems. SEA spent significant time onsite to verify equipment operation and control sequences as well as 

to ensure proper calibration of sensors and actuators, etc. SEA also collected extensive BAS trends for 

mechanical equipment including AHUs, FPBs, unit heaters, CHW and CW pumps, and exhaust fans. 
Additionally, data loggers were deployed onsite to collect trends either not available through the BAS or to 

confirm the accuracy of BAS trended values. 

 
The project was complicated by the variety of building types and facility uses, the buildings’ varying ages, 

and particularly the different equipment (i.e. AHUs) found among buildings and within buildings. As 

energy efficiency measures were identified, they had to be modified to accommodate differences among the 

discrete units in place and scattered across the Swedish Covenant healthcare campus.  
 

Some measures were found by inspecting equipment and analyzing trended data; some were identified 

during onsite visits. Others were brought to SEA’s attention by site personnel. Ultimately, however, all 
measures were investigated through trending (BAS or data loggers) and onsite functional testing which 

became the basis for calculations and savings projections. 

 

Sieben Energy Associates presented its analysis to the site engineering team to achieve consensus, worked 
with the building engineering team and its controls contractor to implement each measure, and then measured 

and verified the results of each completed project. All of Sieben Energy’s engineering calculations were peer-

reviewed by ComEd’s project administrator, Nexant, before being recognized as valid and final. 
 

 

Applicability to ASHRAE Technology Award Criteria   

  

1. Energy Efficiency:  The twin goals of the project were 1) to identify and correct operational 

elements that adversely affected HVAC system performance and 2) to assess system performance 

relative to load requirements and optimize scheduled, set-points, and sequences of operation to drive 
energy efficiency and cost savings. The project identified, supported implementation, and verified 

results of ten energy reduction measures of varying results.  All identified, implemented, and verified 

measures represented opportunities to improve the building’s mechanical system efficiency and 
reduce HVAC and lighting energy consumption. 

 

2. Indoor Air Quality:  The measures implemented were all in compliance with ASHRAE 62.1.  
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3. Innovations:   

 

This retro-commissioning projected depended less on innovation than it did on thoroughness and a 

sufficiently broad scale of review to capture relevant energy saving measures.  
 

Much of the project served critical care facilities and therefore had to be attentive to critical care 

requirements. Although operating room (OR) energy reduction measures were introduced early in 

the project, they were eliminated from further study due to sensitivity surrounding OR comfort and 
health safety conditions.  The project was not rushed; all stakeholders understood that the varying 

age and complexity of the buildings, their loads, healthcare compliance requirements, availability 

of site personnel for support, demanded an unrushed schedule.  
 

4. Operation and Maintenance:  The project employed an approach of working closely with site 

engineering personnel in a collaborative effort whereby site personnel presented the RCx team with 
ideas for evaluation and the RCx team challenged the site team with new strategies for system 

operations. Much attention was paid to hours of operation at the varying facilities, recognizing the 

24/7 nature of critical care facilities and the reduced loads within other facilities that were limited to 

daytime operations. A very engaged site engineering staff collaborated with the Sieben RCx team to 
identify and help implement many of the resulting energy reduction measures. Proposed measures 

were dependent upon the efficacy of the impacted physical equipment elements (i.e. proper damper 

functionality, etc.). The project did not include a budget for equipment repairs, thus limiting the 
successful impact of some installed measures.    

 

5. Cost Effectiveness:  The Swedish Covenant Hospital RCx project was extraordinarily cost effective. 

The project set out to identify energy saving opportunities that offered a simple payback of 18 months 
or less. The combined energy cost savings realized from the two building groups, an $80,000 

investment in energy reduction measures, resulted in a simple payback on investment of 11months.  

Additional ComEd incentives made available to Swedish Covenant Hospital based upon the 
hospital’s investment of more than the project’s required minimum commitment reduced the simple 

payback on investment to 9 months. 

 

6. Environmental Impact:  The measures implemented in this RCx project resulted in approximately 

4.3% reduction in the hospital campus’ greenhouse gas emissions, equal to the amount of carbon 

sequestered by 1,232 acres of U.S. forests annually.   
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The following two tables provides a summary of all measures identified, implemented, and verified in the 
Swedish Covenant Hospital retro-commissioning project: 

 

West Building Group 
 

 
 

East Building Group 
 

 
 

 

 

End of Application Document 
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