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Adlai E. Stevenson High School – East Building Addition Phase 1 

School District 125 (Adlai E. Stevenson High School) directed Wight & Company to design a new 

classroom and lab addition (called EBA1) to the existing east building of the school. EBA1, located 

in Lincolnshire, IL is a 51,570 sq. ft. facility that includes classrooms, physics labs, multi-purpose 

room, living walls, roof garden and a greenhouse. The design prioritized energy efficiency and 

indoor environmental quality.  

Mechanical System Features 

The design was dictated by energy efficiency, comfort, and indoor environmental quality. The 

pursuit of net zero energy necessitated a rigorous system selection process. The presence of a 

strong facility maintenance team allowed us the consideration of more complex systems. 

However, it was understood that for a system to be efficient not only in design but also in operation 

it had to still hold true to the KISS principle.  

The existing school is equipped with water cooled chillers and gas fired condensing boilers, but 

they were at maximum capacity and could not be utilized for the new system. The options 

discussed were a typical VAV system w/ reheat, local heat pumps w/ a condenser water loop, 

and a VRF/DOAS system. VAV system was eliminated early on as it did not measure up in energy 

efficiency and did not confirm with the with the architectural vision for the project since it required 

more plenum space. Local heat pump option was eliminated to reduce the need for additional 

maintenance/replacement associated with compressors. In the end the VRF/DOAS system was 

chosen to proceed.  

The new HVAC system for the building includes the following: 

• A DOAS unit w/ VAV boxes serves the ventilation needs of the building. The DOAS unit is 

equipped with DX cooling w/ variable speed compressors, electric heating w/ SCR controls, 

an enthalpy wheel w/ 74% total effectiveness, MERV 8 pre and MERV 13 final filters, and hot 

gas reheat. Each space is served by a VAV box which is controlled by a CO2 sensor located 

in the space, except for the lab VAVs that are controlled by an occupancy sensor instead. The 

labs are also equipped with exhaust VAV boxes that are interlocked with the supply VAVs to 

maintain the space at a negative pressure when occupied. The building has no exhaust fans 

as all exhaust was routed through the DOAS unit to maximize the benefit of the enthalpy 

wheel.  

• Air cooled heat recovery VRF serves the comfort needs of all the spaces. The condensing 

units for the VRF system are in a mechanical penthouse in lieu of outside to improve the 

efficiency in the heating season. 

• The building has two living walls which span two stories. These living walls bring life to the 

indoor environment by bringing nature inside. The living walls humidify the space in wintertime 

and a dedicated dehumidification unit ensures indoor humidity levels are within the comfort 

range in the summer.  

• Each VRF unit is equipped with a bipolar ionization filter. This was introduced into the design 

to further improve the indoor air quality and to focus on the health and wellbeing of the 

students in the school.   

Energy Efficiency  



Energy efficiency was an important factor in determining the type of system used. The VRF 

condensing units operate at a part load efficiency of over 20 IEER and locating the units inside a 

penthouse allowed for COP of over 3. The energy model for the building indicated a 35% 

improvement over the baseline (ASHRAE 2007 was used for LEED v3). In addition to selecting 

efficient systems a key factor in energy savings was the control strategy. Ordinarily in a DOAS 

system the outside air is fully dehumidified and then reheated to room neutral temperature. The 

design decided to make use of the dehumidified and cold air to actively cool the space. The VRF 

setpoint and the VAV setpoints were interlocked as such that the VRF would come on only when 

the OA cfm, dictated by the CO2 sensor, delivered at approx. 55°F could not maintain setpoint. 

This ensured that the VAVs satisfied the ventilation requirement but also allowed reduced use of 

VRF cooling. Lighting also played a key role in reducing energy usage. The building is equipped 

with a central lighting system with daylight sensors throughout all spaces. Lighting for the project 

showed a 68% energy reduction over baseline.   

Indoor Air Quality 

Indoor air quality of the designed system is much higher than a conventional VAV system as the 

use of a DOAS system ensures the correct amount of OA is always provided to each space. In 

addition, the bipolar ionization filters and the living walls greatly improve the quality of the indoor 

environment.  

Innovation 

The building is certified zero energy from ILFI, achieved LEED platinum certification, and awarded 

the best green project in the Midwest by ENR magazine. To achieve net zero energy a solar array 

is designed to produce all the energy consumed on site. The building is fully sub metered allowing 

real time access to data for HVAC, lighting and plug loads. A revised control strategy for the 

DOAS operation and locating the VRF condensing units indoors allowed for additional energy 

savings. A centralized lighting system interlocked with the BAS allowed the ability to adjust light 

levels per space, set time schedules and define limits on maximum light output. The use of a living 

wall and bipolar ionization filters further enhanced the indoor air quality.  

Operation and Maintenance  

The new HVAC system does not necessitate heavy maintenance. The VRF units have minimal 

maintenance. The DOAS unit has minimal maintenance as well, limited to filter changes and 

cleaning coils. All units utilize direct drive fans, so no belt replacement is necessary. The 

maintenance is limited to routine cleaning coils, cleaning the enthalpy wheel, and changing filters.  

Environmental Impact  

The building systems were selected and designed with energy efficiency being at the forefront. 

The selection and considered implementation of the VRF/DOAS system resulted in significant 

energy saving as shown by an overall 35% reduction from baseline. ILFI zero energy certification, 

LEED platinum certification and a solar array designed to produce all energy consumed on site 

are evidence to the thought and importance of environmentally conscience design. The building 

embodies the goal of the school district; to be the leader amongst peers and show our future 

generation that an elegant, comfortable and highly functioning building can be designed and built 

with consideration for the environment and our resources at the forefront of our minds.  
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