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1. Category (Check one and indicate New or Existing, if applicable) 

         Commercial Buildings    New  or      Existing 

  Institutional Buildings:  

    Educational Facilities    New  or      Existing 

                Other Institutional    New  or      Existing 

         Health Care Facilities    New  or      Existing 

         Industrial Facilities or Processes    New  or      Existing 

         Public Assembly    New  or      Existing 

         Residential (Single and Multi-Family)  

 

2. Name of building or project:   

                         City/State:   
 

3. Project Description:   

Project Study/Design Period:  to   

 Begin date (mm/yyyy)  End date (mm/yyyy)  

Percent Occupancy at time of submission:   
 

4. Entrant (ASHRAE member with significant role in project): 
 

a. Name:     
                                                                                                                                                                                                                                                               Last First Middle  

       Membership Number:   

       Chapter:   

       Region:   

b. Address (including country):     

      

                                                                                                                                                                         City State Zip Country  

c. Telephone: (O)  d.  Email:     

e. Member’s Role in Project:   

f. Member’s Signature:   

 

5. Engineer of Record:    

 
By affixing my signature above, I certify that the information contained in this application is accurate to the best of my knowledge.  In addition, 

I certify that I have discussed this entry with the owner and have received permission from the owner to submit this project to the ASHRAE 

Technology Awards Competition.
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Project Statement 

Loyola University’s Health Science Campus is located in Maywood, Illinois and was previously 
part of a combined healthcare and educational campus of approximately 15 buildings. The south 
portion of the previous campus consists of five educational buildings (totaling 687,387 sq. ft 
incorporating laboratory, research, classroom, office and fitness spaces), which now compose the 
Loyola Health Science Campus (LHSC).  
 
Due to above average utility consumption and costs,1 Elara Engineering was called upon in the 
fall of 2012 to perform an objective energy audit and assessment of four (4) of the existing 
LHSC buildings. At the time of Elara’s energy audit, construction for the fifth LHSC building, 
the School of Nursing, had been recently completed and was, therefore, not considered for the 
energy audit. Elara’s energy audit report identified opportunities for improvement in energy 
efficiency, comfort, maintenance and reliability focused on three (3) of the four (4) LHSC 
buildings studied: Cardinal Bernardin Cancer Center, Stritch School of Medicine and the Center 
for Health and Fitness. The Cancer Center building consists of approximately 141,253 sq.ft. of 
outpatient treatment, laboratory, research and office spaces constructed in the early 1990s. 
Stritch School of Medicine is a four8story, 190,713 sq.ft. building featuring classroom, 
laboratory and office spaces constructed in the mid to late 1990s. Finally, the Center for Health 
and Fitness building consists of approximately 68,122 sq.ft. of fitness centered spaces 
(gymnasium, work out areas, etc.) plus office and a café also constructed in the mid to late 
1990s. The fourth original building, Maguire Center, is planned for decommissioning in the near 
future and was, therefore, not considered for significant energy investment.  
 
After review of the energy audit report and the completion of campus infrastructure upgrades 
(chilled water and electric) accomplished as part of a separate project conceptualized by Elara, 
Elara was enlisted to perform the engineering services necessary to implement a total of fifteen 
(15) energy conservation measures (ECMs) across the three buildings identified above. The 
selected ECMs were centered on a variety of mechanical, lighting and controls upgrades for each 
building. Specifically, the ECMs designed by Elara in the fall of 2013 and subsequently 
implemented in 2014/2015 consisted of upgrading all pneumatic controls in all three buildings to 
DDC, adding variable frequency drives, implementing scheduling of fans and pumps where 
applicable, implementing daylighting controls where applicable and modifying oversized air 
valve configurations in the research areas to provide better control and bring the ventilation air 
changes per hour (ACH) in the laboratory areas to the same design criteria that is being used in 
the neighboring, state8of8the8art laboratory building under construction. 
 
The resulting implementation project incorporated modifications to equipment throughout 
approximately 400,000 sq.ft. of occupied space. Significant survey work was implemented by 
Elara to confirm existing conditions given variances found between the installed systems and the 
existing building drawings. Additionally, detailed controls sequences and close coordination with 
the successful controls contractor were required to ensure the design intent was carried through 

                                                 
1 LHSC Building EUIs were calculated to be as much as 2.5 times higher than the average for similar type buildings 
according to the Commercial Building Energy Consumption Survey (CBECS). Further, the energy cost intensity 
(ECI) of the LHSC buildings was calculated to be more than double that of Loyola University’s other two local 
campuses (Water Tower and Lake Shore). 
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to implementation and functional testing. Careful coordination and phasing was also necessary 
given that the buildings were fully occupied throughout construction. 
 
The ECM implementation project was successfully implemented throughout 2014 and into 2015 
for an installed cost of $1,869,535 and successfully obtained $694,053 in utility incentive 
funding secured through the efforts of Elara. The project is estimated to achieve approximately 
$506,831 in annual energy cost savings representing a simple payback of 2.3 years with a return 
on investment of 43%. 
 

Justification for Claim of Excellence 

1. Energy Efficiency: Variable fans and pumping and integrated, intelligent control all 
contributed to a significant increase in the energy efficiency of the existing systems.  

2. Indoor Air Quality: Increased ventilation effectiveness provided by the controls retrofit 
allowed for maximum control on the air delivery side. Real8time monitoring and control 
ensures occupants and space conditions are comfortable and allows for controlled airside 
management and improved thermal comfort. 

3. Innovation: This project added CO2 sensors to nearly every non8lab zone throughout 
each of the three buildings.  This allowed the VAV Box airflows to be lowered 
considerably.  Additional ventilation air is provided at the zone level first.  When the 
additional supply air from the VAV boxes is insufficient to meet the CO2 levels a flag is 
sent to the associated air handling system to take further action.  The mixed8air air 
handling units determine how much ventilation to provide based on the worst case CO2 
levels, building pressurization, and temperature control.  Each zone was retrofitted with 
new VAV controls.  The VAV damper commands for each zone are communicated back 
to the associated air handling unit based on an importance8weighted algorithm.  Each 
zone is assigned a weight which dictates how much influence it has in adjusted the 
system static pressure.  This has allowed some VAV air handling systems on the campus 
to operate at downstream static pressure setpoints as low as 0.3 in WC.  The valve 
position of every reheat valve was polled and reported back to the hot water system for 
both hot water critical reset and differential pressure reset. 

4. Operation and Maintenance: Sophisticated control and automation improves overall 
operation, maintenance and reliability of existing systems and equipment. Eliminating the 
manual and pneumatic control allowed the systems to operate efficiently and reduce time 
investment toward regular maintenance, allowing personnel to perform other required 
duties on campus.   

5. Cost Effectiveness: Through the efforts of Elara, Loyola University successfully 
obtained $694,053 in incentive funding through local utility providers to help offset the 
initial cost of the ECMs. In fact, the project received approximately $200,000 more 
incentive than anticipated. Approximately $80,000 of the additional incentive money was 
due to the fact that, in the verification process, Elara proved the actual energy savings of 
the project were greater than projected. Additionally, due to the success of the project, it 
is anticipated that the capacity of a planned future chilled plant in Stritch School of 
Medicine can be reduced. Finally, the reuse/retrofit of existing equipment kept the 
construction cost of the project within an attractive payback. 

6. Environmental Impact: The greater level of operational control and associated energy 
savings assist in offsetting any environmental impacts associated with energy 
consumption. 
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