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ALEXIAN BROTHERS PROVINCIAL ARCHIVES: RENOVATION DESIGN 

Project Summary 

The Alexian Brothers Provincial Archives, in Elk Grove Village, IL, is a 3,000-square-foot archival space 
that features a research work room, museum gallery, and vault.  The facility reflects the religious and 
corporate aspects of the organization, including correspondence, minutes, reports, manuals and guides, 
publications, external publicity, and photographs. Conservation work and research on individual items 
are undertaken in this facility, which also houses a Ministry Museum. Objects were gathered from 
multiple sites, particularly the Congregation’s Chicago, St. Louis, and Elizabeth, NJ, hospitals.  

In 2018, the submitting engineer was invited by an architect to provide MP/FP design for the archives and 
museum, to be created through renovations to existing space on the Alexian Brothers Medical Center 
campus. (Electrical design was provided by a collaborating firm.) Though the selected facility was small, 
the requirements were exacting. 

Monitoring of temperature, humidity, and lighting would be required, and measures taken to ensure the 
ongoing safety and security of the items. Priorities included appropriate provisions for accessioning, 
cataloging, cleaning, preserving, storing, and displaying artifacts. Protecting the artifacts from air 
pollution, dust, and vapors produced by paints, solvents, building materials, carpeting, adhesives, and so 
on was crucial. In general, keeping relative humidity below 50% helps preserve archival items. 

The HVAC system responding to this program was designed to provide the following initial conditions:  

• Museum: 68°F +/- 2°F and 45% +/- 3% RH, 46°F dewpoint, expected occupancy from of zero to 40.  
• Research space: 68°F +/- 2°F and 45% +/- 3% RH, 46°F dewpoint, two to 10 occupants. 
• Archive vault: 65°F +/- 2F and 45% +/- 3% RH, 43°F dewpoint.  

After occupancy, the archive department modified the space conditions to these parameters: 

• 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. 

By allowing the dewpoint to be maintained at 43°F in all areas, the humidification load was reduced. The 
control system had no issues responding to the owner-directed changes. See the Exhibit page for a 
floorplan and an HVAC system flow diagram detailing key aspects of the design. 

Energy Efficiency 

• The building envelope mediates exchange of thermal energy and moisture between the interior 
and exterior environments, both above and below grade. Envelope performance was evaluated 
for ability to control air infiltration, water vapor drive, and thermal energy. The entire envelope 
of the archive areas was modified with 2.5-in.-thick closed cell spray foam insulation to provide 
a weather and vapor barrier. 3.5-in. fiberglass batt insulation with 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 to allow natural light if desired. Doors were provided with sealing astragals.  

• Heating is a common method for trying to control relative humidity. Since the RH in a heated 
space will fluctuate between 20-70%, depending on outdoor conditions, this method is 
ineffective and costly. Instead, a gas-fired desiccant dehumidifier with DX cooling was 
provided. In a dehumidified archive space, RH can be controlled and held constant year-round. 
Heating can be reduced, and stored materials will keep their high quality. 

• Air-to-air energy exchangers can recycle up to 85% of the energy from conditioned building 
exhaust. Energy from the exhaust air stream is used to precondition the outside air being 
introduced into the building. In winter it provides free heating; in summer, free cooling.   



Indoor Air Quality (IAQ) and Thermal Comfort 

• Particulate filtration is a key aspect of the air-handler design, including a prefilter, secondary 
filter, and ULPA filtration. Gaseous filtration was addressed with carbon-type filtration to control 
sulphur dioxide (1-10 µg/m3); nitrogen dioxide (5 µg/m3); and acetic acid (50-100 µg/m3). 

• The air distribution utilizes trickle-down displacement ventilation to minimize drafts while 
proving constant air change in the archive areas at 8 to 10 air changes per hour. The 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 a desiccant dehumidifier 
and duct-mounted humidifiers, precisely maintaining dewpoint at 43°F in all three areas (which 
can have varying internal moisture loads due to door opening and occupancy). Clean steam was 
used for the humidifiers, with water softener and reverse osmosis water treatment. 

Innovation 

• Design challenges included limited electrical power, smaller natural gas piping at the roof 
serving office rooftop units, office windows with aluminum frames without thermal breaks, and 
no mechanical space—and the building location directly under an airplane landing path.     

• Desiccant dehumidification technology removes moisture from the air by using a desiccant: a 
material that easily attracts and holds water vapor. Historic documents, photographs, and art 
works are hygroscopic and often made of organic materials. The archive dehumidifier provides a 
low relative humidity environment, which helps prevent microbial attack.   

Operation and Maintenance 

• An exterior conference room was converted into an indoor mechanical room to house the air 
handler, water treatment, humidification, and fire safety equipment (inert gas). The only roof-
mounted equipment is the air-cooled condenser utilized with the 410A refrigerant direct-
expansion-type cooling coil, which provides sensible cooling after the desiccant process.  

Cost Effectiveness 

• First cost was minimized by minimizing moisture loads with added vapor barrier, positive air 
pressurization, and door seals.    

• A Type 1 silica gel desiccant with natural gas regeneration heat was selected for dehumidification 
over a low-temperature (30°F chilled water supply), glycol air-cooled chiller, which avoided a 
$100,000 building electrical service upgrade and $300,000 in first cost for the chilled water system 
infrastructure.  

• The natural gas and electrical utilities were repurposed from an office rooftop unit for the new 
archive air-handling system.   

• Desiccant units are often combined with vapor-compression cooling systems to provide 
operating efficiencies. Refrigeration systems work more efficiently at high evaporator 
temperatures. When a desiccant dehumidifier feeds a cooling system with dry air, the cooling 
system can be set to a relatively high temperature because it need not dehumidify the air. This 
improves the operating efficiency of the refrigeration system, saving thousands of dollars each 
month on large systems. 

• Molecular carbon filtration provided a cost-effective method of controlling harmful pollutants to 
ensure safe storage and display conditions.   

Environmental Impact 

Environmental impact of this project was minimal.    
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