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Disclaimer 

This document was prepared as an account of work sponsored by the United 
States Government. While this document is believed to contain correct 
information, neither the United States Government nor any agency thereof, 
nor The Regents of the University of California, nor any of their employees, 
makes any warranty, express or implied, or assumes any legal responsibility 
for the accuracy, completeness, or usefulness of any information, apparatus, 
product, or process disclosed, or represents that its use would not infringe 
privately owned rights. Reference herein to any specific commercial product, 
process, or service by its trade name, trademark, manufacturer, or otherwise, 
does not necessarily constitute or imply its endorsement, recommendation, or 
favoring by the United States Government or any agency thereof, or The 
Regents of the University of California. The views and opinions of authors 
expressed herein do not necessarily state or reflect those of the United States 
Government or any agency thereof, or The Regents of the University of 
California. 

Ernest Orlando Lawrence Berkeley National Laboratory is an equal 
opportunity employer. 





In this report we applied the information in the literature to key issues above and to 
the specific concerns of California in order to develop a series of recommendations. 
Through this process we developed the following recommendations: 

IAQ-Related Requirements 

ASHRAE Standard 62.2-2004 [I] should be adopted by reference except where 
overridden by any of the other recommendations in this report. (These 
requirements are summarized in the Overview of ASHRAE Standard 62.2 
section.) 

Air leakage and window operation shall be deemed to provide the default 
infiltration of 62.2 and also meet the window opening requirements of the 
standard, but may not be used to otherwise meet the whole-building ventilation 
or local exhaust provisions of the standard. (For details see the sections on 
of Windows and Infiltration and Its Impact on Sizing;). 

.The mechanical ventilation rates of Section 4.1 of the standard shall be increased 
by 25 cfm. (For details see the section on Intermittent Ventilation and Its Impact 
on Sizing which indicates the benefits of this strategy on Peak Demand and 
when there is poor Outdoor Air quality.) 

When ducts pass through buffer zones (e.g. a garage, attic or crawlspace) the total 
leakage shall be limited to 5% of the air handler flow. (For details see the section 
on Duct Leakage.) 

Energy-Related Requirements 

SLA=4 shall be the default value for use in energy calculations, but measured air 
tightness may be used if known. Current restrictions on tightness below 
SLA=1.5 shall be removed. (For details see the sections on Infiltration and Its 
Impact on Sizing and Combustion) 

Designs with suitable control systems (e.g. a programmable timer) may take 
energy credit for shutting off the ventilation system up to 4 hours per day. (For 
details see the section on Intermittent Ventilation and Its Impact on Sizing; 
relative to its impact on Peak Demand and Occuvant Accevtabilitv and 
Control.) 

R&D Needs 

.A broad based field study to determine envelope and duct air leakage of current 
new construction and how commonly used mechanical ventilation systems 
perform with such leakage. (Discussed in the sections on Infiltration and Its 
Impact on Sizing, and 

A study to determine how contaminants are transported from garages and other 
buffer zones and to determine if Carbon Monoxide alarms are necessary. 
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ALA American Lung Association 

ANSI American National Standards Institute 

ASHRAE American Society of Heating, Refrigerating, and Air Conditioning Engineers 

Energy and Environmental Building Association EEBA 

EP A Environmental Protection Agency 

EPA IAQ Energy Protection Agency Indoor Air Quality Specifications 

HDD Heating Degree Days 

HVAC heating, ventilating, and air conditioning 

IRC International Residential Code 

IECC International Energy Efficiency Code 

MERV Minimum Efficiency Reporting Value 

SLA 

svoc 

Normalized Leakage 

Specific Leakage Area 

semi-volatile organic compound 

Title 24 2005 Building Energy Efficiency Standards for Residential and Non- 
Residential buildings 

VOC volatile organic compound 
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Sensitive populations 

Building standards are typically designed to specify minimum requirements and to 
address the needs of a majority of occupants. It must be recognized, however, that there 
are special populations who have greater sensitivities to some contaminants (e.g., allergies, 
compromised immune systems, airway disease) and will, therefore, experience discomfort 
with contaminant levels that elicit no response in most people. 

While it may not be appropriate to design new standards to protect the most sensitive 
populations, it is appropriate to encourage the development of systems that such 
populations can upgrade to meet their needs and to determine the extra protection from 
con taminants appropriate for such populations. Therefore, it is important that the impact 
of various choices on sensitive populations, and their needs, be assessed during the 
development of these requirements. 

Outdoor Air 

In designing residential ventilation systems to dilute indoor contaminants, designers 
usually assume that the outdoor air itself is of acceptable quality and contains low levels of 
con taminants of concern. Unfortunately, in many California regions, outdoor air quality 
can be poor during some parts of the year, e.g., high particulate concentrations in rural 
communities. 

Some ventilation system designs can provide various forms of protection for short-term 
outdoor contamination incidents. Ozone, for example, is highly reactive and can be 
reduced simply by pulling air through the building envelope instead of through large 
openings such as windows. This is what happens when exhaust fans provide primary 
ventilation. If filtration is part of the HVAC system, then supply ventilation systems can 
help remove particles (e.g., pollen, dust, anthrax) 

Occupant-controlled ventilation systems and tight envelopes can allow a house to float 
through a few hours of bad outdoor air, whether it is from burning, pesticide spraying, or 
accidental or intentional release of toxic substances. 

Enthalpy vs. Temperature 

The outdoor air supplied by ventilation must be conditioned for human comfort. The 
associated energy requirement depends on whether we are considering only the sensible 
load (i.e. the temperature) or also the latent load (i.e. the humidity). In principle a house 
could require humidification or dehumidification in winter or summer-resulting in 
different energy impacts. 

In the winter dehumidification produces free heat which would reduce heating demand. 
Conversely, humidification requires energy either directly (i.e. by heating water) or 
indirectly by cooling the air and increasing heating demand. Neither of these issues is 
particularly important in new California construction. 

Dehumidification is often required in hot, humid climates in the summer, but for most of 
California the dehumidification that happens as part of normal air conditioning operation 




































