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WHOO0OS HERE?




Corfort Basics Rana Belshe & Linda Wigington

satisfactionwith the thermal environment & Is
assessedby subjective
evaluationd € ASHRAE Std. £913

[ Health —
" Clothing
L insulation

. / Personal

T P
- e _‘—\-\.\_\_ e
{»’Me::g:nllc )‘ + Faclors ¢~ Radiant > (x*’ Air “‘“I
,-“,-f"’f- -E““«
s Human Thermal e —
— / - - .-d--'_ -\_H-H
o . . Environmental ™ ry
\. resources P

- T
/ - Saltisfaction
|'k with thermal

environment

-

T,f Slale

\ of Mind
f,-*"’_ T
/ Assessed by —
subjective Lr” Culture &
evaluation Conlext



2019 HPC Chicago Comfort Basics Rana Belshe & Linda Wigington 4

Session Objectives

By attending this session, participants will

A Share principles & examples of applied
thermal comfort

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

A Recognize the changes that age, health, &
pharmaceuticals can have on achieving
comfort



2019 HPC Chicago Comfort Basics

Rana Belshe & Linda Wigington

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.




2019 HPC Chicago Comfort Basics Rana Belshe & Linda Wigington

IN CONCLUSION
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1. Temperature setpoint makes a huge impact on energy
use/cost for heating & cooling

2. Many opportunities exist to achieve control over comfort
over a wider range of air temperatures than assumed

3. Many factors impact comfort; individual needs vary
significantly
4. Creative comfort should be recognized as a viable

resource, in combination with energy efficiency &
renewables

5. Comfort is in the senses & perception of the beholder
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Underlying Premise #1

14

o
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Underlying Premise #2

We all want to be comfortable in our homes

A Expand awareness of personal comfort
A Extendto thinking about others
A Bring the visible into awareness and the invisible into understanding



RETHINKING BOUNDARIES

OF THERMAL COMFORT
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RETHINKING BOUNDARIES
OF THERMAL COMFORT
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All Washington, D.C.!
With Different Balance Points

Heating Degree Days (13 yr. a&g.)

6000 Balance point temperature
(50°, 65, or 75F)
2000 makes a huge difference!

50 55 60 65 70 75
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Balance Point

The outside temperature when heating or cooling Is
needed

Impacted by:

A Insulation & airtightness

A Thermal mass

A Orientation- exposure

A Solar gains

A Internal gains

A Thermostat setpoint

A Occupant 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 inSetpoint

COOLING
~10% savings per degree setpoint reduction

Example:
A Set thermostat on 78°fnstead of 75 F= 30% savings
i (78 R-75P=3PF) x 10% = 30%

Note: Celling or oscillating fan can compensate @r°¥

1. Michael Blasnik
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DEFINING COMFORT

Physicalbuilt & natural environment)
Physiological
Psychological
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Human Thermal Comfort In a Nutshell

OoTher mal comfo
personal, relative &
subjective.

It depends on individual
physiology, perceptions,
expectations &
surroundings.

Comfort is sensed

by the body &
perceived by t6F

Robert Bean, PE,
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ASHRABtandard 552013

0The Purposef 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 spac® €

ASHRABtandard 552013

Thermal Environmental Conditions for Human Occupal
http://www.techstreet.com/products/1868616



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

General Environmental Localized
Factors Environmental Factors
Dry Bulb (Air) Vertical Air Temperature
Temperature Differences *
Mean Radiant Radiant Temperature
Temperature * Asymmetry *
Humidity Floor Temperature *
Air Speed Drafts *
Occupant Characteristics
Metabolic Rate Clothing

(* strictly influenced by enclosumgerformance. Drypulb &RHis cainfluenced
by enclosures exclusively conditioned waiinbasedHVAC systems.)

ASHRAEtandard 55 (2013) www.healthyheating.com



2019 HPC Chicago Comfort Basics Rana Belshe & Linda Wigington

Human Thermal Comfort is
Complex & Interactive

olt I s I ntended t hlat
all of the criteria in this standard be applied together
since comfort in the indoor environment is complex
and responds to the interaction
of al | of the factors that

ASHRABtd55-2013Section 2. Scope
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Specifically General
A Nonrthermal environmental A Non-steady state
factors conditions
A Air quality A Odor
A Acoustics A Vibration
A lllumination A Age, gender, health,

A Contaminantsphysical,
chemical or biological

A ASHRABE2.2-ventilation

pharmaceuticals, etc.

ASHRAEtd55-2013 Section 2. Scope



Environmental Factors
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Environmental Conditions
Affecting Thermal Comfort

A Conductionfrom body

A Air speed

A Humidity

A Air temperature

A Average surface (mean radiant) temperature

ASHRAB5-2013, Sections.
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Where Conduction from Body
Really Matters

Sort of Matters
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Alr Speed-V,

10¢ 40 fpm
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What Comfort Complaint is this Related to?




2019 HPC Chicago Comfort Basics Rana Belshe & Linda

HumiditycL 0 Q& f €

Relative Humidity (%)

Room
temperature (°F) 0 10 20 30 40 50 60 70 80 90 100
75 68 69 71 72 74 75 76 76 77 78 79
74 66 68 69 71 72 73 74 75 76 77 78
73 65 67 68 70 71 72 73 74 75 76 77
72 64 65|67 68 70 71 72 |3 74 75 76
71 63 64|66 67 68 70 71 |2 73 74 75
70 63 64 65 66 67 68 69 70 71 72 73 C f t
69 62 63 64 65 66 67 68 69 70 71 72 Om Or
68 61 62 63 64 65 66 67 68 69 70 71 R .
67 60 61 62 63 64 65 66 67 63 63 69 ange
66 59 60 61 62 63 64 65 66 67 67 68 20_600/
65 59 60 61 61 62 63 64 65 65 66 67 0 ‘
64 58 59 60 60 61 62 63 64 64 65 66
63 57 58 59 59 G0 61 62 62 63 64 64 .
62 56 57 58 58 59 60 61 61 62 63 63
61 56 57 57 58 59 59 60 60 61 61 62
60 55 56 56 57 58 58 59 59 60 G0 61

Source: NOAA, Environmentaita& Information Service and National Climatic Center

Graphic Comfort Zone Method:
Dew point T of 62.2F

S g

Billie CharityBarcroft

S

Media
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Heat Stress IndexHSI

Relative Humidity (%)

Alr lemperature
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NATIONAL WEATHER SERVICE

HEAT INDEX or
APPARENT
(HIGH) TEMPERATURE

© 2009 Home Remedies:Residential  Energy Services

Conservation Connection Consulting

POTENTIAL
HEAT DISORDER

With Prolonged Exposure
and/or Physical Activity

Heat stroke or sunstroke

hiihli Iikeli

Sunstroke, muscle cramps,
and/or heat exhaustion likely
Extreme Caution

Sunstroke, muscle cramps,
and/or heat exhaustion possible

Caution

Fatigue possible
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According to ASHRAE Standard 55

Thermal comfort (for most lightly-clothed
people) is achieved when the following
conditions are met:

AAir temperature between 73° & 77°F
ARelative humidity from 20% to 60%;

AAir velocity in a range of 10 to 45 feet per
minute

AMean radiant temperature (MRT) equals the
alr temperature
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Interaction with Our Surroundings

Mean Radiant Temperature
Isthe most important
parametergoverning
humanenergy balance




