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Life Cycle Analysis
WALL-TO-WALL CEILINGS  
AND OPEN PLENUM

DISCLAIMER

The opinions expressed in this published work are those of the authors and do not reflect the opinions of the 
Ceilings and Interior Systems Construction Association (“CISCA”) .

Information contained in this published work have been obtained from sources believed to be reliable . However, 
neither CISCA, nor the authors of this published work, guarantee the accuracy or completeness of any information 
published herein, and neither CISCA, nor its authors, shall be responsible for any errors, omissions, or claims for 
damages, including exemplary damages, arising out of the use, or with regard to the accuracy, completeness or 
sufficiency, of the information contained herein.

No responsibility is assumed by CISCA for any injury or damage to persons or property as a matter of product 
liability, negligence, or otherwise, or from any use or operation of any methods, instructions, or ideas contained 
in the published material . We recommend that you seek the advice of a trained acoustics professional prior to 
making any decisions or alterations to the space . 

All rights reserved . No part of any CISCA published work may be reproduced or transmitted in any form or by any 
means, electronic, mechanical, recording, or otherwise, without written permission from CISCA .

www.cisca.org
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Background

Design and product selection considerations for today’s buildings include aesthetics, performance, sustainability 
and cost—not only for initial purchases but also for ongoing maintenance throughout the life cycle of buildings .

In the case of ceilings, the recent trend toward the aesthetic decision to have an open plenum environment has 
created questions about trade offs, especially performance and cost.

CISCA completed a Life Cycle Study comparing cost and performance considerations for continuous ceilings and 
open plenum environments . A description of that study and the results follow . 

The CISCA Life Cycle Study is modeled on two different building types (office and retail) in five different markets, 
reflecting differences in energy costs, construction/installation costs and climate zones. Markets included Chicago, 
Charlotte, Oklahoma City, Orlando and Phoenix . 

Suspended 
Ceilings vs.  

Open Plenum
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RETAIL SPECS

• One Story Masonry;  
Metal Deck & Concrete Floor

• 10,000 Square Feet

• 18’ Ceiling Height

• Pendant Mounted HID’s

• <10% Percent Glass

• 2’X4’ Panels on 15/16” Grid

CHARLOTTE CHICAGO OKLAHOMA CITY ORLANDO PHOENIX

Energy Cost 
Savings 17.0% 13.7% 12.7% 14.5% 14.0%

Simple  
Payback 0.6 years 1.1 years 0.7 years 0.7 years 1.2 years

Life Cycle 
Payback 0.9 years 1.7 years 1.0 years 1.1 years 1.7 years
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OFFICE SPECS

• Low Rise/Mid Rise; Open Plan

• 120,00 Square Feet Total

• 15,000 Square Feet Per Floor

• 9’ Ceiling Height

• Recessed 2’X2’ U-Tube Florescents

• 40-50% Percent Glass

• 2’X2’ Tegular on 9/16” Grid

CHARLOTTE CHICAGO OKLAHOMA CITY ORLANDO PHOENIX

9.0% 10.0% 9.7% 10.3% 10.1%

3.4 years 7.0 years 5.0 years 4.1 years 6.5 years

5.0 years > 10 years 7.2 years 6.0 years 9.0 years
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Initial construction costs are higher for 
suspended ceilings:

• First time construction costs were 15 to 
22% higher for suspended ceilings vs . open 
plenums in offices.

• First time construction costs were  
4 to 11% higher in retail spaces .

Suspended ceiling spaces use less 
energy than open plenum spaces  
due to:

• Use of a return air plenum with low static 
pressures and fan horsepower vs . ducted  
air returns with higher static pressures  
and fan horsepower .

• Return air plenums are more efficient at 
removing heat from lights, reducing the air 
conditioning load in the space .

• Higher light reflectance with a ceiling vs. 
open plenum (assumed 70% vs . 50%) .

Maintenance costs are lower for 
suspended ceilings vs. open plenum:

• Periodic duct, pipes and raceway cleaning 
necessary .

• Open plenum assumed to be painted and 
periodically repainted .

Energy savings are significant for 
suspended ceilings:

• Total energy savings ranged from 9% to 
10.3% for the office design and 12.7% to 
17% for the retail design .

• Can contribute to LEED EA credit #1; 10 .5% 
reduction in energy to earn 1 point, 14% 
reduction for 2 points .

• Considering both first-time and operating 
costs, suspended ceilings are extremely cost 
effective.

Key Life Cycle Study Outcomes

1
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2
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The costs implications included in this study are:

• Initial construction costs (Source: R .S . Means)

• Annual operating costs (Source: BOMA)

 » HVAC

 » Lighting

 » Maintenance

Assumptions

• Suspended ceilings installations included flexible 
ducts, cabletrays and recessed lighting .

• Open plenum environments included return fans, 
return air ductwork, conduit and pendant lighting .

Building performance assumed to match minimum code criteria per ASHRAE Standard 90.1.
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CISCA’s publications are a must for your technical and training library. Available for immediate 
download. CISCA members receive a discount on purchase price. 

Download publications at www.cisca.org/i4a/pages/index.cfm?pageid=3281

CISCA is the leading authority for information on the interior construction, acoustical ceilings and acoustical 
treatment industry.

Mission
To identify, communicate and address interior 
construction and acoustical ceilings industry trends 
to our Membership through a range of interactive 
channels including regional and national events.

Vision
To further the growth and development of the 
interior construction and acoustical ceilings 
industry by providing a unique platform for 
members and industry professionals alike to make 
connections, ask questions and exchange ideas.


