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    Abstract

        
            This study estimated the health, energy, and economic benefits of an economizer ventilation control system that increases outside air supply during mild weather to save energy. A model of the influence of ventilation rate on airborne transmission of respiratory illnesses was used to extend the limited data relating ventilation rate with illness and sick leave. An energy simulation model calculated ventilation rates and energy use versus time for an office building in Washington, D.C. with fixed minimum outdoor air supply rates, with and without an economizer. Sick leave rates were estimated with the disease transmission model. In the modeled 72-person office building, our analyses indicate that the economizer reduces energy costs by approximately $2000 and, in addition, reduces sick leave. The annual financial benefit of the decrease in sick leave is estimated to be between $6,000 and $16,000. This modeling suggests that economizers are much more cost effective than currently recognized.

        

    


                        

    	Authors: 
	














    
    
        
        
        
        
        
    

    
    
        
        
        
        
        
    

    
    
        
        
        
        
        
    

    
    
        
        
        
        
        
    



    Fisk, William J; 
    

    Seppanen, Olli; 
    

    Faulkner, David; 
    

    Huang, Joe
    







                	Publication Date: 
	Sun Feb 01 00:00:00 EST 2004


    	Research Org.: 
	Lawrence Berkeley National Lab. (LBNL), Berkeley, CA (United States)


            	Sponsoring Org.: 
	USDOE. Assistant Secretary for Energy Efficiency and Renewable Energy, Building Technologies Program; Finnish Technology Agency and Finnish Occupational Health Fund, project Productive Office 2005. (US)


            	OSTI Identifier: 
	821457


            	Report Number(s): 
	LBNL-54475
R&D Project: 474508; TRN: US200411%%162


                    	DOE Contract Number:  
	AC03-76SF00098


                	Resource Type: 
	Conference


                        	Resource Relation: 
	Conference: ASHRAE Winter Meeting, Orlando, FL (US), 02/05/2005--02/09/2005; Other Information: PBD: 1 Feb 2004


                        	Country of Publication: 
	United States


                	Language: 
	English


                	Subject: 
	32 ENERGY CONSERVATION, CONSUMPTION, AND UTILIZATION; AIR; AVAILABILITY; CONTROL SYSTEMS; DISEASES; ECONOMICS; ECONOMIZERS; ENERGY ACCOUNTING; OFFICE BUILDINGS; SIMULATION; VENTILATION; WASHINGTON; WEATHER


                


                        
                            

                            
    
    Citation Formats

    
    
        	MLA
	APA
	Chicago
	BibTeX


    


    
            
        
            
                
                    Fisk, William J, Seppanen, Olli, Faulkner, David, and Huang, Joe. Economic benefits of an economizer system: Energy savings and reduced sick leave.  United States: N. p., 2004. 
        Web.   
            

             Copy to clipboard

        
            
        
            
                
                    Fisk, William J, Seppanen, Olli, Faulkner, David, & Huang, Joe. Economic benefits of an economizer system: Energy savings and reduced sick leave.  United States.   
            

             Copy to clipboard

        
                
        
            
                
                    Fisk, William J, Seppanen, Olli, Faulkner, David, and Huang, Joe. 2004.  
        "Economic benefits of an economizer system: Energy savings and reduced sick leave".  United States.  https://www.osti.gov/servlets/purl/821457. 
            

             Copy to clipboard

        

        
            
                
                    
@article{osti_821457,

  title        = {Economic benefits of an economizer system: Energy savings and reduced sick leave},

  author       = {Fisk, William J and Seppanen, Olli and Faulkner, David and Huang, Joe},

  abstractNote = {This study estimated the health, energy, and economic benefits of an economizer ventilation control system that increases outside air supply during mild weather to save energy. A model of the influence of ventilation rate on airborne transmission of respiratory illnesses was used to extend the limited data relating ventilation rate with illness and sick leave. An energy simulation model calculated ventilation rates and energy use versus time for an office building in Washington, D.C. with fixed minimum outdoor air supply rates, with and without an economizer. Sick leave rates were estimated with the disease transmission model. In the modeled 72-person office building, our analyses indicate that the economizer reduces energy costs by approximately $2000 and, in addition, reduces sick leave. The annual financial benefit of the decrease in sick leave is estimated to be between $6,000 and $16,000. This modeling suggests that economizers are much more cost effective than currently recognized.},

  doi          = {},

  url          = {https://www.osti.gov/biblio/821457},
  journal      = {},
number       = ,

  volume       = ,

  place        = {United States},

  year         = {Sun Feb 01 00:00:00 EST 2004},

  month        = {Sun Feb 01 00:00:00 EST 2004}

}
    
            

             Copy to clipboard

        
            
    



    
    



                        

                    

                    
                        

                
Conference:


    
                                     View Conference (0.34 MB)
                                

                            

    

        Other availability

        
                Please see Document Availability for additional information on obtaining the full-text document. Library patrons may search WorldCat to identify libraries that hold this conference proceeding.
            




    Save / Share:
    
        
        
            Export Metadata  
            
                	Endnote
	RIS
	CSV / Excel
	XML
	JSON


            
            
        

        
            Save to My Library
                    
                        
                            You must Sign In or Create an Account in order to save documents to your library.
                        

                    
            
                

        
            
                	
                    Facebook
                
	
                    Twitter
                
	Email
                
	Print
                
	
                    More share options
                    
                        	 LinkedIn
	 Pinterest
	 Tumblr


                    
            
                


            

        

                
    


                    

                

            
                    
            
            
            
                
                
                
                
                

            
            
                    
            
            
            
            
            
            
            
                
                    

                        
                            
                                Similar records in OSTI.GOV collections:

                                
                                	
            










                    Economizer system cost effectiveness: Accounting for the influence of ventilation rate on sick leave
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                            Fisk, William; Seppanen, Olli; Faulkner, David; ... 
                            

                    This study estimated the health, energy, and economic benefits of an economizer ventilation control system that increases outside air supply during mild weather to save energy. A model of the influence of ventilation rate on airborne transmission of respiratory illnesses was used to extend the limited data relating ventilation rate with illness and sick leave. An energy simulation model calculated ventilation rates and energy use versus time for an office building in Washington, DC with fixed minimum outdoor air supply rates, with and without an economizer. Sick leave rates were estimated with the disease transmission model. In the modeled 72-personmore » office building, our analyses indicate that the economizer reduces energy costs by approximately $2000 and, in addition, reduces sick leave. The financial benefit of the decrease in sick leave is estimated to be between $6,000 and $16,000. This modelling suggests that economizers are much more cost effective than currently recognized.« less
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                    Changing ventilation rates in U.S. offices: Implications for health, work performance, energy, and associated economics
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                            Fisk, William; Black, Douglas; Brunner, Gregory - Building and Environment
                            

                    This paper provides quantitative estimates of benefits and costs of providing different amounts of outdoor air ventilation in U.S. offices. For four scenarios that modify ventilation rates, we estimated changes in sick building syndrome (SBS) symptoms, work performance, short-term absence, and building energy consumption. The estimated annual economic benefits were $13 billion from increasing minimum ventilation rates (VRs) from 8 to 10 L/s per person, $38 billion from increasing minimum VRs from 8 to 15 L/s per person, and $33 billion from increasing VRs by adding outdoor air economizers for the 50% of the office floor area that currently lacksmore » economizers. The estimated $0.04 billion in annual energy-related benefits of decreasing minimum VRs from 8 to 6.5 L/s per person are very small compared to the projected annual costs of $12 billion. Benefits of increasing minimum VRs far exceeded energy costs while adding economizers yielded health, performance, and absence benefits with energy savings.« less

                        
                            	Full Text Available


                            
                            
                    

                    

                

            
        		
    
                                        
                                    
                                        	
            



                    Benefits and Costs of Improved IEQ in U.S. Offices
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                            Fisk, William; Black, Douglas; Brunner, Gregory - Indoor Air
                            

                    This paper estimates some of the benefits and costs of implementing scenarios that improve indoor environmental quality (IEQ) in the stock of U.S. office buildings. The scenarios include increasing ventilation rates when they are below 10 or 15 L/s per person, adding outdoor-air economizers and controls when absent, eliminating winter indoor temperatures greater than 23 oC, and reducing dampness and mold problems. The estimated benefits of the scenarios analyzed are substantial in magnitude, including increased work performance, reduced sick building syndrome symptoms, reduced absence, and improved thermal comfort for millions of office workers. The combined potential annual economic benefit ofmore » a set ofnon-overlapping scenarios is approximately $20 billion. While the quantitative estimates have a high uncertainty, the opportunity for substantial benefits is clear. Some IEQ improvement measures will save energy while improving health or productivity, and implementing these measures should be the highest priority.« less
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                    A Prospective Study of Ventilation Rates and Illness Absence in California Office Buildings
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                            Eliseeva, Ekaterina; Spears, Michael; Chan, Wanyu; ...  - Environmental Health
                            

                    Background – This study investigated the associations of ventilation rates (VRs), estimated from indoor CO2 concentrations, in offices with the amount of respiratory infections, illness absences, and building-related health symptoms in occupants. Methods – Office buildings were recruited from three California climate zones. In one or more study spaces within each building, real-time logging sensors measured carbon dioxide, temperature, and relative humidity for one year. Ventilation rates were estimated using daily peak CO2 levels, and also using an alternative metric. Data on occupants and health outcomes were collected through web-based surveys every three months. Multivariate models were used to assessmore » relationships between metrics of ventilation rate or CO2 and occupant outcomes. For all outcomes, negative associations were hypothesized with VR metrics, and positive associations with CO2 metrics. Results – Difficulty recruiting buildings and low survey response limited sample size and study power. In 16 studied spaces within 9 office buildings, VRs were uniformly high over the year, from twice to over nine times the California office VR standard (7 L/s or 15 cfm per person). VR and CO2 metrics had no statistically significant relationships with occupant outcomes, except for a small significantly positive association of the alternative VR metric with respiratory illness-related absence, contrary to hypotheses. Conclusions– The very high time-averaged VRs in the California office buildings studied presumably resulted from “economizer cycles” bringing in large volumes of outdoor air; however, in almost all buildings even the estimated minimum VRs supplied (without the economizer) substantially exceeded the minimum required VR. These high VRs may explain the absence of hypothesized relationships with occupant outcomes. Among uniformly high VRs, little variation in contaminant concentration and occupant effects would be expected. These findings may provide initial evidence for an upper bound of the range of VRs within which increased VRs provide benefits in reducing illness absence.« less
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                            Kumar, Satish; Fisk, William - ASHRAE Journal
                            

                    When selecting minimum ventilation rates, employers should balance the well-recognized energy costs of providing higher minimum ventilation rates with the expected, but less well quantified, health benefits from a higher ventilation rate. This is a summary of the paper by Milton, et al. that found low employee sick leave associated with high ventilation rates in a set of buildings located in Massachusetts. A simple cost-benefit analysis also is presented.
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