
Are you comfortable where you are sitting?



As the people responsible for occupant comfort,
we all have a duty to make careful selections of

the appropriate diffusers and their proper positioning.

We all want to ensure a high quality of comfort.
Therefore, we must adhere to the proper requirements.
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Requirements by ...

The Canadian Standards
Association



5.3.1.1

The ventilation systems

must satisfy

ASHRAE 62 and 55
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« 5.3.2.1
b) the air flow should be introduced such that

the speed of air movement, at the office
workstation, is between 0.05 and 0.15 m/s.

This is particulary crucial in the systems with
variable air volume. »

Note:
Can be interpreted by « the office workstation »,
that it’s a situation where a person is seated and
settled at 1.3 m above the ground.

Note:
Can be interpreted by « the office workstation »,
that it’s a situation where a person is seated and
settled at 1.3 m above the ground.
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Thermal
Environmental
Conditions for

Human Occupancy

ANSI/ASHRAE Standard 55-2013

The requirements according to…
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+3   Hot

+2   Warm

+1   Slightly Warm

0   Neutral

-1    Slightly Cool

-2    Cool

-3    Cold

Evaluation Criteria

To be conform to Ashrea 55:

PPD              PMV Range
<10          -0.5 <PMV < +0.5

Evaluation criteria for projected percentage of dissatisfied

ASHRAE, Standard 55-2013, p.23
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Percentage of People Dissatisfied as
Function of Mean Air Velocity
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OPERATIVE TEMPERATURE < 22.5˚C (72.5˚F) =
MAXIMUM LIMIT = 0.15 m/s (30 fpm)

ASHRAE, Standard 55-103, p.10
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Operative Temperature< 22.5˚C (72.5˚F) =
UPPER LIMIT= 0.15 m/s (30 fpm)

ASHRAE, Standard 55-103, p.11
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UPPER LIMIT. = 1.2 m/s
(240 fpm)

Top <22.5˚C (72.5˚F)=
UPPER LIMIT. = 0.15 m/s

(30 fpm)

22.5˚C <Top<25.5˚C
(72.5˚F < Top<77.9˚F) :

USE FORMULA IN SECTION
IN SECTION 5.3.3.2

TO FIND UPPER LIMIT

Top >25.5˚C (77.9˚F) =
UPPER LIMIT = 0.8 m/s

(160 fpm)

NOYES
OCCUPANT

CONTROL OF
AIRSPEED



How to calculate the effective temperature :
θed = (Tx – Tc) – 0.07(Vx – 30) (15)
θed = (Tx – Tc) – 8 (Vx – 0.15)

ASHRAE, Fundamentals  Hanbook, 2009 Chapter 20 P.13

Note:
When the air velocity is less than 30 fpm (0.15 m/s), the effective temperature is equal to the dry temperature.
In such a case, there is not cooling sensation felt due to the air velocity.
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Percentage of occupants objecting to
drafts in air-conditioned room

AHREA, Fundamental Handbook, 2009, Chapter 20, p.13

ASHRAE SI (metric International System)
ASHREA IP (Imperial System)



Société Québécoise
des infrastructures

The requirements according…
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1.4        MÉCANIQUE

Devis de performance de la SQI (Société Québécoise d’immobilisation)

1.4.2
NOTE:
Upper limit:  0,15 m/s at 21°C

1.4.2
NOTE:
Upper limit:  0,15 m/s at 21°C

1.4.3
The criteria of comfort in the room must
conform to the
"Regulations on health and safety" and
the requirements of ASHRAE (latest
versions).

1.4.3
The criteria of comfort in the room must
conform to the
"Regulations on health and safety" and
the requirements of ASHRAE (latest
versions).
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Répertoire

des

guides

de

planification

immobilière

Guides généraux

Le Gouvernement du Québec

Institutions of health and social

services Guide de qualité
de l’air intérieur dans

les établissements
du réseau de la santé

et des services sociaux
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« Given that the elderly are very sensitive to air currents, the selection of diffusers

shall be made to ensure an air speed of no more than 0.15 m/s in the occupied zone.

The location of diffusers must also be determined with particular attention. »

“La qualité de l’air intérieur dans les établissements du réseau de la santé et des services sociaux”
Chapter 1, building design, page 37

« Given that elderly are also very sensitive to cold, the temperature of the airflow

through the ventilation systems must be as close as possible to ambient room

temperature to avoid discomfort »

Notes:
1. If you have a higher rate of induction at diffuser, this will reduce the temperature difference in an occupied
area;
2. German technology dictates that the limit of differential temperature should be the following ratio :

∆T xy
∆T 0

≤ 0.1
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The question to ask …

Is the recommendation of a maximum air speed of 0.15 m / s (30 ppm),
at a temperature of <22.5˚C for a seated person, a must or just desirable?
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What tools are available
to help you

meet these requirements?



NAD CatalogNAD Catalog

Ceiling height =2.74 m
High comfort level in a sitting position= 1.3 m
Level required=  1.44 m
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Simplified ApproachSimplified Approach
10

5
6

R = xX 1.3
ref. catalog
NAD Klima

1,3m

1,8m

2,1 m
280 cfm

y =
 1

.4
4 

m

L
1

2

5

6

H
2,

74
m-20”

+20”

12”

3”

x x2 x

12”

m in m in m in m in m in m in m in m in m in

71 150 0,8 30 0,5 18 0,2 6 132 280 1,8 71 1,5 59 1,2 47 189 400 2,5 96 2,1 83 1,9 73

75 160 0,9 33 0,6 22 0,3 12 137 290 1,9 75 1,6 63 1,3 51 196 415 2,6 100 2,3 89 2,0 79

80 170 1,0 39 0,7 28 0,4 16 142 300 2,0 79 1,7 67 1,4 55 203 430 2,7 106 2,4 94 2,1 83

85 180 1,1 43 0,8 31 0,5 20 146 310 2,1 83 1,8 71 1,5 59 210 445 2,9 112 2,5 98 2,3 89

90 190 1,3 49 1,0 39 0,7 26 151 320 2,2 87 1,9 75 1,6 63 217 460 3,0 116 2,7 104 2,4 94

94 200 1,4 53 1,1 41 0,8 31 156 330 2,3 91 2,0 79 1,7 67 224 475 3,1 122 2,8 110 2,5 98

99 210 1,5 59 1,2 47 0,9 35 160 340 2,4 94 2,1 83 1,8 71 231 490 3,2 126 2,9 114 2,7 104

104 220 1,6 63 1,3 51 1,0 39 165 350 2,5 98 2,2 87 1,9 75 238 505 3,4 132 3,1 120 2,8 110

108 230 1,8 69 1,4 55 1,2 45 170 360 2,6 102 2,3 91 2,0 79 245 520 3,5 138 3,2 126 2,9 114

113 240 1,9 73 1,6 61 1,3 49 175 370 2,7 106 2,4 94 2,1 83 252 535 3,6 142 3,3 130 3,1 120

118 250 2,0 77 1,7 65 1,4 53 179 380 2,8 110 2,5 98 2,2 87 259 550 3,8 148 3,5 136 3,2 124

123 260 2,1 83 1,8 71 1,5 59 184 390 2,9 114 2,6 102 2,3 91 267 565 3,9 154 3,6 142 3,3 130

127 270 2,2 87 1,9 75 1,7 65 189 400 3,0 118 2,7 106 2,4 94 274 580 4,0 157 3,7 146 3,4 134

132 280 2,4 93 2,1 81 1,8 69 193 410 3,1 122 2,8 110 2,5 98 281 595 4,2 163 3,9 152 3,6 140

137 290 2,5 96 2,2 85 1,9 75 198 420 3,2 126 2,9 114 2,6 102 288 610 4,3 167 4,0 156 3,7 146

9'8'
PCM

9' 10'10'

DN 500 DN 800DN 600

L/S PCM
8' 9' 10'

L/S PCM
8'

L/S

Xx-(y=h-1.3)v0.15Xx-(y=h-1.3)v0.15

m in m in m in

14 30 0,4 16 0,2 8 0,1 4

19 40 0,5 18 0,3 10 0,1 4

24 50 0,5 20 0,3 12 0,1 4

28 60 0,6 22 0,4 14 0,2 6

33 70 0,6 24 0,4 16 0,2 6

38 80 0,7 26 0,5 18 0,2 6

42 90 0,7 28 0,5 20 0,2 8

m in m in m in

38 80 0,1 4 0,10 4 0,10 4

42 90 0,3 10 0,10 4 0,10 4

47 100 0,4 16 0,10 4 0,10 4

52 110 0,7 26 0,25 10 0,10 4

57 120 0,7 28 0,40 16 0,10 4

61 130 0,9 33 0,55 22 0,25 10

66 140 1,0 39 0,70 28 0,40 16

71 150 1,2 45 0,85 33 0,55 22

75 160 1,3 51 1,00 39 0,70 28

8'

L/S PCM

DN 400

Xx-(y=h-1.3)v0.15

Xx-(y=h-1.3)v0.15

DN 300

8' 9' 10'

L/S PCM
10'9'

Xx-(y=h-1.3)v0.15XL-(y=h-1.3) V 0,15 Xx-(y=h-1.3)v0.15XL-(y=h-1.3) V 0,15 Xx-(y=h-1.3)v0.15XL-(y=h-1.3) V 0,15

Xx-(y=h-1.3)v0.15XL-(y=h-1.3) V 0,15

Xx-(y=h-1.3)v0.15XL-(y=h-1.3) V 0,15

1

4

3

2

Level of standing up comfort

Level of seating comfort

Unoccupied area where
it is possible to pass
more air

CFM

CFM

CFMCFMCFM



L – ( y = h – 1.3 ) V 0.15X
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NAD Klima has prepared a simplified procedure.

With the AutoCad program, create a layer that will be reserved for the air diffuser. This will allow
you to clearly visualize, in a plan view, the air jet leaving the diffuser to the sitting position. This
will help you to select the optimal size of diffusers as well as their positioning in the design of the
ventilation system. The following example will help you to understand this process.

To meet the parameters of comfort in the occupied zone for an office space, we have to base our
design on a maximum air speed of 0,15 m / s (30 fpm) at a height of 1.3 meters above
the floor.

In this way, you will avoid a sensation of cold to the seated occupants caused by the air stream.
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DAL 358 diffuser
3 ways
DAL 358 diffuser
3 ways
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If you wish to conform to the requirements,
just add a distance of 38"(2 X 19") between the diffusers.
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AUTOCAD DRAW
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Where are the problems?Where are the problems?



Video Nad circle



Minimum parameters to consider in the selection of the air diffusers

Summary selection parameters

During the design and selection stage,
parameters other than  the diffusion of the air should be considered.

(see table)

These parameters should be considered as criteria for the proper selection of air diffusers
They are considered to the maximum of the optimum range selection except for the critical “x”

which is the minimum of the optimum.

They are therefore evaluated once for a diffuser.
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# Conditions

1

Maximum air speed = 0.15 m/s (30 ft/min) at the entrance of the comfort zone at 1.3 m
(4’-4’’) from the floor

2

Temperature differential between air jet and room temperature at 1.3 m(4’-4’’) from the
floor at Δ -1 °C

3

Travelling distance of the air jet on the ceiling with minimum flow in VAV :
Critical X > 0,5 à 0,8 m (1’-7’’ to 2’-7’’) according to maximum air flow

3 CONDITIONS FOR COMFORT IN COOLING MODE
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Temperature ratio
in occupied zone
( ∆Txy / ∆To )
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okahcSocmE

airdiHxorT

Curves of relative differential
temperature
European catalogs
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As a result of gravity, the air flow of cold air discharged
horizontally in a room has a low adherence to the ceiling
and enters the occupied zone at a high speed.

The distance the air jet travels between the diffuser and
when it starts its downward path is called the critical
distance Xcrit

To prevent cold air from falling rapidly in VAV, the critical
distance Xcrit must be at least equal to the values in the
table for a minimum air flow.

okahcSocmE

Critical distance Xcrit

The graph of the Xcrit in the tables
bellow must be used to validate the
selection of the diffuser.
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Example with standard square cone diffuser Construction costs
Per diffuser:

Supply branch,
hardware:

Square cone
diffuser:

Labor:

Balancing:

65 $

32 $

85 $

30 $

Total : 212 $

Total x 6 : 1272 $
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Example of high induction swirl diffuser from NAD Klima Construction costs
Per diffuser:

Supply branch,
hardware:

NAD diffuser:

Labor:

Balancing:

65 $

134 $

85 $

30 $

Total : 314 $

Total x 4 : 1256 $
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Now, you know the quick and simplified methods
used by NAD Klima to meet the

regulations, standards and requirements of our
customers.


