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Dry-bulb Temperature [*F]

NOTE: In this p netric chart the absci is the dry-bulb temperature, and the mean radiant
temperature (MRT) is fixed, controlled by the inputbox. Each point on the chart has the same MRT, which
defines the comfort zone boundary. In this way you can see how changes in MRT affect thermal comfort. “You
can also shill use the operative temperature button, yet each point will have the same MRT.

Limits of Applicability: This standard iz only applicable to healthy individuals. This standard does not apply
to occupants: a) whose clothing insulation exceed 1.5 clo; b) whose clothing is highly impermeable; or ¢) who
are sleeping, reclining in contact with bedding, or able to adjust blankets or bedding.

The CBE comfort fools automatically calculates the relative air speed and the dynamic clothing insulation .
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Thermal Comfort Tool : Case Study 1
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Thermal Comfort Tool: Case Study 2

Case Study 2 — Part 1

The MRT is lower than t,
which is normal for buildings,
even those with higher-
performance enclosures, in
cold to moderate climates.
Airspeed is unremarkable.
Humidity iS in an acceptable

range. Met rate is below 1.3,

and clothing is below 0.7. In

this scenario, local discomfort

must be assessed.
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NOTE: In this psychrometric chart the abscissa is the dry-bulb temperature, and the mean radiant
temperaiure (MRT) is fixed, controlled by the inputbox. Each point on the chart has the same MRT, which
defines the comfort zone boundary. In this way you can see how changes in MRT affect thermal comfort. You
can also still use the operative temperature button, yet each point will have the same MRT.

Limits of Applicability: This is only to healthy individuals. This standard does not apply
to occupants: a) whose clothing insulation exceed 1.5 clo; b) whose clothing is highly impermeable; or ¢ who
are sleeping, reclining in contact with bedding, or able to adjust blankets or bedding.

The CBE comfort tools automatically calculates the relative air speed and the dynamic clothing insulation
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Thermal Comfort Tool: Case Study 3

Case Study 3 — Part 1

The ty, value equals MRT,
indicating a higher-performing
exterior zone in a moderate
climate or interior zone. The
airspeed is unremarkable. The
humidity is in the mid-preferred
range. The met rate and clothing
indicate a typical home office or
traditional

office... HOWEVER...what if
there is influence due to solar

gains through a window?
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NOTE: In this p netric chart the absci is the dry-bulb temperafure, and the mean radiant
temperature (MRT) is fixed, controlled by the inputbox. Each point on the chart has the same MRT, which
defines the comfort zone boundary. In this way you can see how changes in MRT affect thermal comfort. “You
can also sfill use the operative temperature button, yet each point will have the same MRT.

Limits of Applicability: This standard is only applicable to healthy individuals. This standard does not apply
to occupants: a) whose clothing insulation exceed 1.5 clo; b) whose clothing is highly impermeable; or ¢ who
are sleeping, reclining in confact with bedding, or able to adjust blankets or bedding.

The CBE comfort tools automatically calculates the relative air speed and the dynamic clothing insulation .
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Thermal Comfort Tool: Case Study 3

continued

Case Study 3 — Part 2
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| on the chart has the same MRT, which

defines the comfort zone boundary. In this way you can see how changes in MRT affect thermal comfort. “You

SIIP can also still use the operafive temperature button, yet each point will have the same MRT.
Limits of Applicability: This standard is only applicable to healthy individuals. This standard does not apply
Globe temp to occupants: a) whose clothing insulation exceed 1.5 clo; b) whose clothing is highly impermeable; or c) who

are sleeping, reclining in contact with bedding, or able to adjust blankets or bedding.

Reload  Share

The CBE comfort tools automatically calculates the relative air speed and the dynamic clothing insulation .
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Thermal Comfort Tool: Case Study 3

continued

Case Study 3 — Part 3
When the MRT is adjusted

by solar gains, the impact is
non-trivial. It makes an
otherwise compliant space
noncompliant. This is why
fenestration systems must
be evaluated before design
approval and construction.
Consequently, buildings are
operated cooler than
necessary to compensate

for solar gains.
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NOTE: In this p netric chart the absci is the dry-bulb temperature, and the mean radiant
temperature (MRT) is fixed, controlled by the inputbox. Each point on the chart has the same MRT, which
defines the comfort zone boundary. In this way you can see how changes in MRT affect thermal comfort. “You
can also shill use the operative temperature button, yet each point will have the same MRT.

Limits of Applicability: This standard iz only applicable to healthy individuals. This standard does not apply
to occupants: a) whose clothing insulation exceed 1.5 clo; b) whose clothing is highly impermeable; or ¢) who

are sleeping, reclining in contact with bedding, or able to adjust blankets or bedding.

The CBE comfort fools automatically calculates the relative air speed and the dynamic clothing insulation .

when solar gain is
considered.
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Thermal Comfort Tool: Case Study 4
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Case Study 4 - Part 1
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Set pressure  SI/IP can also still use the operative temperature button, yet each paint will have the same MRT.
Local discomfort  Globe tem Limits of Applicability: This standard is anly applicable to healthy individuals. This standard does not apply As H HAE
P to occupants: a) whose clothing insulation exceed 1.5 clo; b) whose clothing is highly impermeable; or ¢ who
are sleeping, reclining in contact with bedding, or able to adjust blankets or bedding.
Reset  Save Reload  Share
The CBE comfort tools automatically calculates the relative air speed and the dynamic clothing insulation .
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Case Study 4 — Part 2
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v Complies with ASHRAE Standard 55-2023
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compliance.

Create custom ensemble -
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NOTE: In this p netric chart the absci is the dry-bulb temperature, and the mean radiant
temperature (MRT) is fixed, controlled by the inputbox. Each point on the chart has the same MRT, which
defines the comfort zone boundary. In this way you can see how changes in MRT affect thermal comfort. “You
Set pressure  SI/IP can also still use the operative temperature button, yet each paint will have the same MRT.

Solar gain on occupants

®

ASHRAE

Robert Bean, free use granted when credited

Limits of Applicability: This standard is only applicable to healthy individuals. This standard does not apply
to occupants: a) whose clothing insulation exceed 1.5 clo; b) whose clothing is highly impermeable; or ¢ who
are sleeping, reclining in contact with bedding, or able to adjust blankets or bedding.

Local discomfort ~ Globe temp

Reset Save Reload  Share
The CBE comfort tools automatically calculates the relative air speed and the dynamic clothing insulation .
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Thermal Comfort Tool: Case Study 4

continued

Case Study 4 — Part 3
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v Complies with ASHRAE Standard 55-2023
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d e h u m I d Ifl Catl 0 n O r ad d I n Ce I I I n Solar gain on occupants NOTE: In thiz psych.romelrlc chart the absl:lssa iz the dry-bulb Igmperalure. and the mean radiant .
temperature (MRT) is fixed, confrolled by the inputbox. Each point on the chart has the same MRT, which
defines the comfort zone boundary. In this way you can see how changes in MRT affect thermal comfort. You

Set pressure  SI/IP can also still use the operative temperature button. yet each point will have the same MRT.
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fans (as an example)

Tocalldizeemiort Globe tem p Limits of Applicability: This standard is only applicable to healthy individuals. This standard does not apply
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The CBE comfort tools automatically calculates the relative air speed and the dynamic clothing insulation .
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Thermal Comfort Tool: Case Study 5

Case Study 5 — Part 1

This is a summer example
of an air-conditioned office
with solar challenges. The
office is maintained at an
unnecessarily cooler
temperature due to the
workers’ met rate (1.7)
and clothing choices
(1.05)....

those who wear lighter

However, for

clothing, discomfort is

highly likely.
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NOTE: In this p netric chart the absci is the dry-bulb temperature, and the mean radiant
temperature (MRT) is fixed, controlled by the inputbox. Each point on the chart has the same MRT, which
defines the comfort zone boundary. In this way you can see how changes in MRT affect thermal comfort. “You
can also shill uze the operative temperature button, yet each point will have the same MRT.

Limits of Applicability: This standard is only applicable to healthy individuals. This standard does not apply
to occupants: a) whose clothing insulation exceed 1.5 clo; b) whose clothing is highly impermeable; or ¢ who

are sleeping, reclining in contact with bedding, or able to adjust blankets or bedding.

The CBE comfort tools automatically calculates the relative air speed and the dynamic clothing insulation .

Graphic source: ASHRAE Thermal Comfort Tool, Hosted by Center for the Built Environment, Adapted Credit:
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Thermal Comfort Tool: Case Study 5

continued

Case Study 5 — Part 5

As shown, those who
wear lighter clothing (0.54)
with lower met rates (1.1)
will not be comfortable.
The option is to encourage
lighter clothing for all
occupants and let the
space temperatures rise.
This not only improves
comfort but also preserves

and conserves energy.

Graphic source: ASHRAE Thermal Comfort Tool, Hosted by Center for the Built Environment, Adapted Credit:
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NOTE: In this p netric chart the absci is the dry-bulb temperature, and the mean radiant
temperature (MRT) is fixed, controlled by the inputbox. Each point on the chart has the same MRT, which
defines the comfort zone boundary. In this way you can see how changes in MRT affect thermal comfort. “You
can also shill uze the operative temperature button, yet each point will have the same MRT.

Limits of Applicability: This standard is only applicable to healthy individuals. This standard does not apply
to occupants: a) whose clothing insulation exceed 1.5 clo; b) whose clothing is highly impermeable; or ¢ who
are sleeping, reclining in contact with bedding, or able to adjust blankets or bedding.
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Thermal Comfort Tool: Case Study 6
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Online Celiling Fan Tool: Elevated Air Speeds
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Online Celling Fan Tool: Case Study 7

continued

Case Study 7
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Online Celling Fan Tool:Case Study 8

Case Study 8 P CBE CBE Fan Tool Quad fan solution
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Online Celling Fan Tool: Case Study 8

continued

E CBE Fan Tool _
Case StUdy 8 .:%:CBE About | FAQ | User Guide | Design Guide Quad fan solution
USIng a Ceiling fan Show me an example Which solution to display?

Cooling

Cooling

Min Avg Max
Unit system  Metric IE?JI:? {g] iafls - ai{:’pi’:';d [%:I{]:E{ ai{?pi”_.:lfd ﬁi{r;.;pene\;;d ?Eigtt Unif M ake n Ote Of th e

SimUIator, the practltioner » What room dimensions? YourFan 8.0 1 116 41 206 387 T4 0.30 COOIIn eﬁect a.t
R T T b s v d |
can create environments | | o H] o A e A
o Min OW.

Q blade

that are perceived to be om em

YourFan £.00 20000 Yes 4

Showing 1 to 3 of 3 entries

C 0 O I er th ro u g h I n C re aS e d Add Ei;leflae:ewpes Default Display: | Floor plan Cell plan Cell section Display settings

+ Which design air speed ranges?

convective flow across the Fanjcailamensions ~ ~ " T T T T T T T T T T T o T oo

ILength: 251t
) IWidth: 20 ft
» Advanced constraints |Height 12 it

body (cooling effect)...this m—— =

Lowest air speeds
occur within pink area

ot ¢ oo Make note of the
_ Di.arneter af o .
B, e ot X e | —c00ling effect
Adr Turnovers/Hour: 200 /nr - \ nghesI air speeds

effect can be ramped up, if
: Percent speed. 100 % is ~ 277 fpm (6.5 °F)
: Blade height 10.1 ft < occur within blue area Z0nes per

necessary, by lowering the

Fan air speed: 398 fpm

dry bulb temperature and if oy N guadrant.

®
e Graihic source: CBE Fan Tool, Hosted by Center for the Built Environment

necessary, the humidity.




Online Celling Fan Tool: Case Study 8

continued

Case Study 8

Using a ceiling fan
simulator, the practitioner
can create environments
that are perceived to be
cooler through increased
convective flow across the
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effect can be ramped up, if
necessary, by lowering the
dry bulb temperature and if

necessary, the humidity.
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