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WHOôS HERE?
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ASHRAE Definition έΧǘƘŜstate of mind that expresses 

satisfaction with the thermal environment & is 
assessed  by subjective 

evaluationΦέ ASHRAE Std. 55-2013
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Session Objectives

By attending this session, participants will:

ÅShare principles & examples of applied 
thermal comfort 

ÅExplore the impact of air vs. mean radiant 
temperature (MRT) and the opportunity for 
both occupants and energy professionals to 
influence it

ÅRecognize the changes that age, health, & 
pharmaceuticals can have on achieving 
comfort 
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FRUSTRATION ALERT!
As presentations are increasingly viewed outside of the session some 
slides are included to make it a more useful resource.  It is not our 
intention that you be able to read or that we spend time with every 
slide.  No worries the presentation will be posted at the website.
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IN CONCLUSION
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Underlying Premise #1

tŜƻǇƭŜ ŘƻΦέ

άIƻǳǎŜǎ ŘƻƴΩǘ ǳǎŜ ŜƴŜǊƎȅΦ 
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Underlying Premise #2

We all want to be comfortable in our homes 

Å Expand awareness of personal comfort 

Å Extend to thinking about others

Å Bring the visible into awareness and the invisible into understanding
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RETHINKING BOUNDARIES 

OF THERMAL COMFORT
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RETHINKING BOUNDARIES 

OF THERMAL COMFORT
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Based on HDDs, 
Guess the MidAtlantic/Southeast Locations
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All Washington, D.C.! 
With Different Balance Points
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Balance Point

The outside temperature when heating or cooling is 
needed

Impacted by:
ÅInsulation & airtightness 
ÅThermal mass
ÅOrientation - exposure
ÅSolar gains
ÅInternal gains
ÅThermostat setpoint
ÅOccupant thermostat management & lifestyle
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So, lowering your balance point 
temperature is like moving your 
home to a milder climate. 
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Cooling: Bigger Impact (per degree)
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Savings with Change in T-Setpoint1 

COOLING

~10% savings per degree setpoint reduction

Example:
ÅSet thermostat on 78 F° instead of 75 F° = 30% savings
ï(78 F° - 75 F° = 3 F°) x 10% = 30%

Note: Ceiling or oscillating fan can compensate for 3-7 ° F 

1.  Michael Blasnik
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DEFINING COMFORT

Physical(built & natural environment) 
Physiological
Psychological
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Human Thermal Comfort In a Nutshell

òThermal comfort is 
personal, relative & 

subjective. 

It depends on individual 
physiology, perceptions, 

expectations & 
surroundings.  

Comfort is sensed 
by the body & 

perceived by the brain.ó

Robert Bean, PE,
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ASHRAEStandard 55-2013

άThe Purpose of this standard is 

to specify the combinations of 

indoor thermal environmental 

factors and personal factors 

that will produce thermal 

environmental conditions 

acceptable to a majority of the 

occupants within the spaceΦέ             

ASHRAEStandard 55-2013 
Thermal Environmental Conditions for Human Occupancy

http://www.techstreet.com/products/1868610;

http://www.techstreet.com/products/1868610
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Ten Factors Affecting Thermal Comfort

General Environmental 

Factors

Localized 

Environmental Factors

Dry Bulb (Air) 

Temperature

Vertical Air Temperature   

Differences *

Mean Radiant 

Temperature *

Radiant Temperature 

Asymmetry *

Humidity Floor  Temperature *

Air Speed Drafts *

Occupant Characteristics

Metabolic Rate Clothing

ASHRAEStandard 55 (2013) www.healthyheating.com

(* strictly influenced by enclosure performance. Dry bulb & RH is co-influenced 
by enclosures exclusively conditioned with air-based HVAC systems.)
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Human Thermal Comfort is 
Complex & Interactive

òIt is intended that 
all of the criteria in this standard be applied together 

since comfort in the indoor environment is complex 
and responds to the interaction 

of all of the factors that are addressed.ó

ASHRAE Std55-2013Section 2. Scope
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CŀŎǘƻǊǎ ǘƘŜ {ǘŀƴŘŀǊŘ 5ƻŜǎƴΩǘ !ŘŘǊŜǎǎ

ÅNon-thermal environmental 
factors

ÅAir quality

ÅAcoustics

Å Illumination

ÅContaminants--physical, 
chemical or biological

ÅASHRAE62.2--ventilation

ASHRAE Std55-2013 Section 2. Scope

ÅNon-steady state 
conditions

ÅOdor

ÅVibration

ÅAge, gender, health, 

pharmaceuticals, etc.

Specifically General
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Environmental Factors
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Environmental Conditions 
Affecting Thermal Comfort

ÅConduction from body 

ÅAir speed

ÅHumidity

ÅAir temperature

ÅAverage surface (mean radiant) temperature

ASHRAE55-2013,  Section 5.
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Where Conduction from Body
Really Matters

Sort of Matters
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Air Speed - Va

10 ς40 fpm
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What Comfort Complaint is this Related to?
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Humidity ςLǘΩǎ !ƭƭ wŜƭŀǘƛǾŜ

Source: NOAA, Environmental Data& Information Service and National Climatic Center

Relative Humidity (%)

Graphic Comfort Zone Method: 
Dew point T of 62.2F

Comfort 
Range: 
20-60%

Billie Charity/BarcroftMedia
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Heat Stress Index - HSI

POTENTIAL 

HEAT DISORDER

© 2009 Home Remedies:Residential Energy Services
Conservation Connection Consulting
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According to ASHRAE Standard 55

Thermal comfort (for most lightly-clothed 

people) is achieved when the following 

conditions are met:

ÅAir temperature between 73° & 77°F

ÅRelative humidity from 20% to 60%;

ÅAir velocity in a range of 10 to 45 feet per 

minute

ÅMean radiant temperature (MRT) equals the 

air temperature



Rana Belshe & Linda Wigington2019 HPC  Chicago                                Comfort Basics 33

Interaction with Our Surroundings

Mean Radiant Temperature 

is the most important 

parameter governing 

human energy balance.


