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Olesen, B.W., “Guidelines for Comfort”, ASHRAE Journal,
August 2000

Fang, L., et al, “Temperature and Humidity: Important Factors
for Perception of Air Quality and for Ventilation Requirements”,
2000. ASHRAE Transactions: Symposia MN-00-4-3

Berglund, L.G., “Comfort and Humidity”, ASHRAE Journal,
August 1998
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see: Green, G.H., "Indoor Relative Humidity in Winter and the
Related Absenteeisms”, 1985. ASHRAE Transactions CH-85-13-

3 (RP-397)

Outdoor air at 0 F and 50% RH, heated to 70 F yields 3% RH
Sahara Desert and Death Valley: average ~20% RH
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Occupants consume O, and exhale CO, at a rate primarily
dependent on level of physical activity

body size (surface area) and diet are also factors
Serves as a surrogate for measuring occupant-genera  ted
pollutants
ASHRAE’s 1000 ppm guideline is very often misapplied

not an instantaneous value; not a ceiling value

outdoor CO, levels have increased

ASHRAE guideline was based on 300 ppm outdoor concentration
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Outdoor air ventilation rate can be estimated based on the
equilibrium CO, level (with certain simplifying assumptions)
Time required to reach an equilibrium concentration of CO,
will vary based on ventilation rate and occupant density:

At 20 CFM/occupant in an office: ~4 hours

At 5 CFM/occupant in an office: >12 hours

At 15 CFM/occupant in a classroom: ~1 hour
At 5 CFM/occupant in a classroom: ~3 hours

References: ASHRAE Std. 62-1999, Appendix D; and ASTM Std. D6245, Standard Guide for Using
Carbon Dioxide Concentrations to Evaluate Indoor Air Quality and Ventilation (May 1998)




- L+ $H& )

4 $ $5% 4 % &

Calculated equilibrium CO, levels, with 350 ppm outdoors,
and adults engaging in primarily sedentary activities:
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What does this map mean?
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(ASHRAE JournalDecember 2000)
“Efficacy of Antimicrobial Filter Treatments”

Three treatments were studiéd:an amine neutralized phosphoric
ester, a quaternary ammonium compound, and andadimpound.”
Results: “Little or no difference existed in the numbersxefophilic
fungi eluted from the...treated and untreated filtets

And:“...new filters generally are a hostile environmemrtricrobial
growth whether treated with antimicrobial agenhot.”
Conclusions!...two of the three antimicrobials inhibited the gith
of the test organisms on new filters at all ERHse@; the third did
not [Table 2]."And: “...all of the filters, except for one, did permit
the growth of fungi after dust loading [Table 3].”
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(Indoor Environment Connectiondovember 1999)
“ASHRAE Study Shows Mixed Results
for Antimicrobial Filters”

Products identifiedAntimicrobial 1 isSporax..Antimicrobial 2 is
Intersept..Antimicrobial 3 isAegis Microbe Shield.”

Per Al Veeck, Chairman of the ASHRAE Project Moriitg
Committee: “When you find filters with biological growth, it's
always due to a problem upstream in the systerthatfproblem
were fixed, there would be no need for an antintieidfilter.”
And:“... in hot, humid climates the use of an antimicedifilter may
prove beneficial as part of a holistic approachAQ.”
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Rating air filters

Arrestance

Mass of standard test dust removed
Atmospheric dust spot efficiency (ADSE)
Minimum efficiency reporting value (MERV)
HEPA

High-efficiency particulate air
ULPA

Ultra-low-penetration air
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HEPA: high-efficiency particulate air
Developed >50 years ago for control of radioactive particles
during the Manhattan project
Definition: 99.97% at 0.3 um
Institute of Environmental Sciences (IES) definition:

"a throw-away extended-media dry-type filter in a rigid frame,
having minimum particle-collection efficiency of 99.97% for 0.3 pm
thermally-generated dioctyl phthalate (DOP) patrticles ... and a
maximum clean-filter pressure drop of ... 1.0 in w.g. when tested at
rated air flow capacity."”
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