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3 COMFORT CONDITIONS TO VALIDATE IN COOLING
MODE
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3 COMFORT CONDITIONS TO VALIDATE IN COOLING
MODE

X criti
! cnque! &

Echelle grille 1 m
B Jet d'air a débit maximum

I Vet dair a débit minimum
Collet du Débit d’air Débit d’air X critique
diffuseur maximum minimum pi
po PCM PCM [m]
1I-7II
6 80-150 20-40
[0.5]
1-11”
8 151-280 41-90 [0.6]
10 281 - 400 91 - 140 23"
[0.7]
12 401 - 600 141 - 200 27"
[0.8]

«—

Cc.3

Travelling distance of the air jet on
the ceiling with minimum flow in
VAV :

Critical X>0,5a0,8 m (1’-7” to 2’-7")
according to maximum air flow

Critical X > 0,5 to 0,8 m according to
maximum air flow
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6 comfort conditions to validate in order to heat
exclusively through the ceiling

C.4 Use separate units to handle peripheral zones and central zones.

C.5 A+ 15°C maximum temperature differential in heating mode (37°C max)

C.6 Ample air volume for heating : set VAV box to maximum air flow: usage of
the DAL358 within it's optimal range

C.7 Minimum air flow for VAV for peripheral zones : highest value between 30

% of maximum air flow and 0.4 cfm /ft* (without a need for heating or
cooling)

C.8 Isothermal speed of the air jet at 30ft/min from 300 to 600 mm (1 to 2
feet) from the bottom of the exterior walls.

Note : In the cut away view the circles should exceed the exterior walls
by 2 to 3 feet

C.9 Thermostat located in peripheral zone at a maximum of 8 feet from
exterior wall

Garanteed comfort for all occupants



DAL 358 : validation of comfort conditions

CASE STUDY
Floor Plan

peripheral zone

Unit central zone

peripheral zone

3

Unit
central zone

Limit of central zone
/peripheral zone

/ 10 feet

central zone

B ,,‘,f

peripheral zone

T central zone peripheral zone

Case study room

Unit
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Unit % ‘

central zone/
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CASE STUDY
Floor Plan
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Validation of Comfort Conditions

3 CONDITIONS FOR COMFORT IN COOLING MODE

Conditions Yes No

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
Temperature differential between airjet and room temperature at 1.3 m(4’-4”) from the floor
atA-1°C
Travelling distance of the airjet on the ceiling with minimum flow in VAV :

Critical X >0,5a 0,8 m (1’-7” to 2’-7”) according to maximum air flow

6 COMFORT CONDITIONS FORHEATING EXCLUSIVELY THROUGH THE CEILING

Conditions Yes No

4 Use separate units to handle peripheral zones and central zones -

A+ 15 °C maximum temperature differential in heatingmode (37°C max)

5
6 Ample air volume forheating : set VAV box to maximum air flow: usage of
the DAL358 within it's optimal range
4 Minimum air flow for VAV for peripheral zone : highest value between 30 % of maximum air
flow and 0.4 cfm/ft2 (without a need forheating )
Isothermal speed of the airjet at 30ft/min from 300 to 600 mm (1 to 2 feet)
8

from the bottom of the exterior walls.
9 Thermostat located in peripheral zone at a maximum of 8 feet from exterior wall
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ROOM LAYOUT

10000 mm/33 pi

3
g
g
Qg
3
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- €
3 2 (15 m3/h / m2)
s &
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g 7 8
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8
8
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e
£
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8
3 =

Outside

-\

1,6 cfm/ft2

30 m3/h / m2




DAL 358 : validation of comfort conditions

Room Overview

Metric system

Imperial system

Room: 10 m by 10 m

Room: 33’ by 33’

Height of ceiling:2.44 m

Heightof ceiling: 8’

Height of comfortzone =1.3 m
Seated position

Heightof comfort zone = 4’-4”
Seated position

Total volume of air to circulate

Total volume of air to circulate

1937m3/h 1140 cfm
Target in VAV: 30 % maximum output Target in VAV :30 % maximum output
581 m3/h 342 cfm
Average outputper m? Average outputper ft?

Qv = 19.4 m3/h /m?

Qv =1.05 cfm / ft?

Cooling : Temperature differential :

T air=12°C.
T room=22°C.
ATO=-10°C

Heating : Temperature differential :
T air= 35°C.
T room=22°C.
ATO = +13°C

Cooling : Temperature differential:
T air= 53.6 °F.
T room=71.6°F.

Heating : Temperature differential :
T air=95F.
T room=71.6°F.
ATO=+234°F
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VALIDATION COMFORT CONDITIONS

3 COMFORT CONDITIONSIN COOLING MODE

Conditions Yes No

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
Temperature differential between air jet and room temperature at 1.3 m(4’-4”) from the floor at

2 A-1°C
Travelling distance of the airjet on the ceiling with minimum flow in VAV :
3
Critical X >0,54 0,8 m (1’-7” to 2’-7”) according to maximum air flow
6 COMFORT CONDITIONS FORHEATING EXCLUSIVELY THROUGH THE CEILING
Conditions Enoncé Oui Non
4 Use separate units to handle peripheral zones and central zones

5 A+ 15 °C maximum temperature differential in heatingmode (37°C max) !

Ample air volume forheating : set VAV box to maximum air flow: usage of

6 the DAL358 within it's optimal range
7 Minimum air flow for VAV for peripheral zone : highest value between 30 % of maximum air
flow and 0.4 cfm/ft2 (without a need forheating )
Isothermal speed of the airjet at 30ft/min from 300 to 600 mm (1 to 2 feet)
8

from the bottom of the exteriorwalls..
Thermostat located in peripheral zone at a maximum of 8 feet from exterior wall
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SELECTION OF DIFFUSERS
Calculation of air flow _

In order to determine the air flow of each diffuser, you have
to divide the room into 2 geometrically equal parts.

10000 mm/33 pi

The air flow of the diffusers in the central zone
correspond to aload factor of 0.8 cfm / ft2 for the

] entire surface of thezone, namely :
Middle of the ro

/ 0.8 cfm/ft2for a room

600 mm /24"

6700 mm / 23 pi

/ 33 ft *16.5ft

1700 mm / 6.5 pi

Central zone

10000 mm/33 pi

/ The air flow of the diffusers in the peripheral zone
4 correspond to aload factor of 0.8 cfm / ft2and 1.6
cfm / ft2 namely :

peripyeral zone

3300 mm /10 pi

/ N 0.8 cfm/ft2 for a room

it /-_--------_ ----- 33ft *6.5ft
I Transfer of the air flow fex.the diffusers | 5
: in this area in the central zone to the : 1.6 cfm/ft?for a room
I diffusers in the peripheral zone [ 33ft *10ft
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SELECTION OF DIFFUSERS
ESTABLISHING DN OF DIFFUSERS Sl

Height of Air flow by surface Nominal Case study next page
size
the room
m3/h/m2  cfm/sq ft DN
2.4‘; 7m5/ 9 0.5 DN 400
J5m 15 0.8 DN 500
(8/9 ft) 24 1.3 DN 600
@ 30 @ 1.6 DN 600 @
9 0.5 DN 400
305/37m 45 0.8 DN 500
(10/12 ft) 27 1.5 DN 600
37 2 DN 600
9 0.5 DN 500
40/43m 15 0.8 DN 500
(13/14f0) 27 1.5 DN 600

37 2 DN 800
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SELECTION OF DIFFUSERS Solution
ESTABLISHING DN OF DIFFUSERS

— Mini P— = Optimal range of application - ; P
= Minimum range of application [I ; = Maximal range of application
P L (Maximum standard volume for - .
annector diameter |:| (For minimum application in V.A.V.) office building) (Noise level higher than 33 (43-10) dBA)
o
mm inches I L1 I 1
300 12 DN 800 opt

250 10 DN 600

200 8 DN500

150 6 DN 400

* |deal operating value in cfm
150 6 DN 300 opt
|
cfm 2030 40 50 60 70 80 100 150 200 280 300 350 400 500 600 1000
/s 10152024 28 33 37 47 70 9 132 142 165 188 235 283 472
m’/h 345168 85102119136 170 255 340 475 510 595 680 850 1020 1700

Airflow V
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Locating the diffusers and plotting the comfort circles

Place the diffusers and their circles on the grid: Case study next page
- The circles must not overlap each other.

- The circles must go beyond the exterior walls by 2 to 3 feet in the
peripheral zone in order to insure heating through the ceiling.

10000 mm/33 pi

/ 3

l |

Middle of the room

6700 mm / 23 pi

1700 mm / 6.5 pi

10000 mm/33 pi
o

3300 mm / 10 pi
o
@
=
=
[}
3
N
(=}
>
@
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Locating the diffusers and plotting the comfort circles

The radius of the circles represent the horizontal projection of the air jet -
at a speed of 30 ft/min at 4 ft from the floor

Case study next page

DN500 & ~ DN 600

Ls PCM 8 o :9' po | m 10 po s pcM & po  m o po m b po
71 150 | 08 | 30 | 05 [18 | 02 | 6 132 280 [ 1.8 | 71 [ 1,5 | 59 | 1.2 | a7
75 160 | 09 |33 |06 [ 22 [03 | 12 137 290 | 1,9 | 75 |16 | 63 [ 1.3 | 51
80 170 | 10 [ 39 |07 [28 |04 | 16 142 300 | 20 | 79 | 1,7 | 67 | 1.4 | 55
85 180 | 11 |43 [08 [31 |05 [ 20 146 310 | 21 | 83 | 1,8 | 71 | 1,5 | 59
90 190 | 13 |49 [ 10 [39 |07 | 26 151 320 | 22 | 87 |19 | 75 | 16 | 63
94 200 | 14 |53 [ 11 [41 [o08 [ 3 156 330 | 23 [ 91 [ 20 [ 79 [ 17 | &7
99 210 [ 15 [ 59 [ 12 [47 |09 | 35 160 340 | 24 | 94 [ 21 | 83 [ 18 | 71
104 220 | 16 | 63 | 1,3 | 51 | 1,0 | 39 165 350 | 25 | 98 |22 | 87 [ 19 | 75
108 230 | 1,8 [ 69 | 14 |55 | 12 | 45 170 360 | 26 | 102 | 23 | 91 | 20 | 79
13 240 [ 1,9 | 73 | 16 |61 | 13 | 49 175 370 | 27 | 106 | 24 | 94 | 21 | 83
18 250 [ 20 | 77 |17 |65 | 14 | 53 179 380 | 28 | 110 | 25 | 98 | 22 | 87
123 260 | 21 | 83 | 1,8 | 71 | 1,5 | 59 184 390 | 29 | 114 | 26 | 102 [ 23 | 91
127 270 | 22 | 87 |19 |75 | 1.7 | 65 189 400 | 30 | 118 | 27 | 106 | 24 | 94

(2132 280 | 24 | 93 | 21(4) 81 |18 | 69 193 410 | 31 [ 122 |28 |10 |25 | 98
137 290 | 25 |96 | 22 |85 | 19 | 75 198 420 | 32 | 126 | 29 | 114 | 26 | 102
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Relationship of the temperature based on the
distance travelled by the air jet

%,
%

6 7 8910
16,420 23 26,2295 33
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17

Critical X: Distance travelled on the ceiling in Variable Volume VAV with a
temperature differential of -10°C between the air flow and the room

Critical airflow distance X

Diffuser Air flow Air flow X critic
inlet maximum | minimum
in. cfm cfm ft. (m)
6 80-150 20-40 1'-7"(0,5)
8 151-280 41-90 1-11"(0,6)
10 281 -400 91-140 2'-3"(0,7)
12 401 - 600 141-200 | 2'-7"(0,8)

m pi.
50164
40131

30115

25 82

20 66

15 49

10 32
08 26
07 23
06 20
05 16

m*h

Air flow

Critical X DAL 358 with regards to DN

I
DAL 358 -DN 600
///
¥
. Q /
& / 6 d
0, A A
2l %y
////7/ :
/] / |
//'// 5
% i
// :
1007200300 400500 oo o
\',o 8 76 235 294 353 47 588

Critical airflow distance X

P
50164

| I
DAL 358 -DN 500

40131

35115

30 98
25 82

20 66

15 49 / 7/
10 32 1// /
7
07 23 - A
06 20
m'h 70 100 200 ] 400 500 600
cfm 40 60 18 76 235 294 353
Airflow  V,
m pi
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Suggested location of VAV box

Layout of air supply with single duct
Option 1 : One unit in the peripheral zone covers both the peripheral and central zones
at 18°C in winter

Solution
Duct for peripheral zone 10000 S o g
E
” 5
Locate %
| | Middle of the room
- VAV box
- Heating element. g 9 i g
a 8 £
- Thermostat. 2 S || ||
g Central zone
- Return grilles - g — —
E VI | \ |
s ;\\\V//é ] ( ;\\\\\//é peripheral zone
= ZIN / \ N /

Outside
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Implimentation of VAV box

Layout of air supply with single duct
Option 2 : One peripheral unit and one central unit

Central duct .
entra’ cue Solution

Peripheral duct

10000 mm/33 pi N
3
Locate : £
- VAV box ]
] L Middle of the room
- Heating element. ~
g 3 2 N
- Thermostat. E§l o 7 &
o 8 £
® © o
. @ R
Return gr|”eS. E - — — Central zone
S
8
L—T [ T T
: \I/ |
= N2 ] { N2 peripheral zone

Outside
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Implimentation of VAV box

Option 3 : Configuration of air supply with dual ducts Solution
Cold duct
Hot duct 10000 mm/33 pi .
.
i g
Locate / g
L]
- VAV box . . Middle of the room
- Heating element. g 3 S S
£ © ZN I
- Thermostat. o 5 3
E i 1 1 Central zone
- Return grilles. g
g NA \ / N2 peripheral zone
g PN /] (\ N

Outside



%  opening VAV box

100
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Control Sequence

Complete the control sequence graphs

Peripheral zone

% opening VAV box %

100
90
80
70
60
50
40
30
20

10
0

-15

0.5
N2
EO

0.5
N2
4\

1

1.5

difference
between room
temperature and

Heating

neutral zone

Cooling

W

temperature

opening VAV box

Central zone

Solution

%  opening VAV box

100 100
90 90
80 80
70 70
60 60
50 50
40 40
30 30
20 20
10 10
0
0 difference
2 1.5 1 -0.5 0 0.5 1 15 2 between room
| | temperature and
K < > designated
Heating neutral zone Cooling temperature
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Sample plan
plumbing layout

|
I
I
I
I
?]
I
T
11

| ‘ ‘
FPB-1-05 || @) ,-l% 250 [

“T1

VAV-1-29

r———rr——"r—
11

11

ICE vav-1-28 | T T T f_""j [~ (
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Sample plan

HVAC layout Solution
” LJ\WIIE 1 1 - 1 1 1“ 1 1 “1 | 1” 1 T TTTI00
660 1/s|
750x450 3—15 / /s B1—-415 B1-415
=0U
| TA3 "'U-] 4xA—2000-118
2xA-2009—114 FPB—1 @] | ' =
R ==
200x20 — (

| / d » | v~ &

| ,. I T —g 38 1
:) an ~L ¥ BD
) B1-228 S1L23b
11 © L1 e

)

| [NE3-188 i 0

i S OREN |OFRICE
| pes 150t B
/ 2xA—2008—094 Dl

TAS ) E
QOFFICE ! niim
— 35051 &= — 1 T — 4xA—2 + — e

7 [l vav—1—2d | =
:‘ | HBD —




Solution: Diffuser output

DAL 358 : validation of comfort conditions

10000 mm/33 pi

Qv1 = 0,8x33x16,5 =435

— — — [ Central zone Cfm

I ‘ Qv2 = 0,8x33x6,5 =172 cfm

b| — Q3 = 1,6x33x10 = 528 cfm

o Air flow per zone

Diffusers
Central zone

Qv1 = 0,8x33x16,5 =435 cfm

Diffusers
Peripheral zone

Qv2 = 0,8x33x6,5 =172 cfm
+ Qv3 =1,6x33x10 = 528 cfm

=700 cfm
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Solution: Selection of diffusers
Diffusers DN

Heightof Airflow by surface Nominal return
size
the room m3/h/m2  cfm/sq ft DN
244m/ 9 0.5 DN 400 Solution next page
275m| 15 _rom =
@of) (1) 22 (2713 DN 600
30 1.6 (DN 600l
9 0.5 DN 400
3,05/3,7m 15 0.8 DN 500
(10/12 ft) 27 1.5 DN 600
37 2 DN 600
9 0.5 DN 500
40/43m 15 0.8 DN 500
27 1.5 DN 600
(13/14ft) 37 ) DN 800
Diffusers DN Output per zone: Nl.meer of Output per diffuser
diffusers
Central zone DN 500 435 cfm
Peripheral zone DN 600 700 cfm
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Solution: Selection of Diffusers

Number and output of diffusers ‘Solution next page

= Mini PO = Optimal range of application = i ieati
= Minimum range of application D . = Maximal range of application
i Aatdaiad s (Maximum standard volume for . .
annector diameter I:l (For minimum application in V.A.V) office building) (Noise level higher than 33 (43-10) dBA)
[]
mm inches 1

300 12 DN 800

250 10| DN 600
200 8 |DN500

150 6 DN400 opt
*ldeal operating value in cfm
150 6 DN 300 opt
T 11 1

cfm 203040506070 80 100 150 200 280 300 350 400 500 600 1000

Us 10152024 28 33 37 47 70 % 132 142 165 188 235 83 an

m¥h 345168 85102119136 170 25 340 475 510 595 680 850 1020 1700

Airflow V
. Number of :
Output per zone Diffusers DN _ Output per diffuser
diffusers

435/240 435/2 =
or 2 220 cfm

700/360 700/2=
DN 600 or 2 350 cfm

Central zone 435 cfm DN 500

Peripheral zone 700 cfm

Operation of diffusers within their optimal range
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Solution: Location of diffusers and plotting the
comfort circles Solution next page

The radius of the circles represent the horizontal projection of the air jet
at a speed of 30 ft/min at 4 ft from the floor.

Installation height 8 ft.
Qv =220 cfm Q = 350 cfm

DN500 &
— _7) DN 600
LS PCM o < - . . .
‘ m po  m po 8 9 10
L/S PCM B D .
71 150 | 08 [ 30 [o5 [ 18 [02 | 6
0 0o 133 1o T2 103 [ 2 132 280 | 1.8 [ 71 |15 | 59 | 12 | 47
R o | 55 (o7 | (o2 | s 137 290 | 19 | 75 | 16 | 63 | 1.3 | 51
RN [ (o5 |31 [ o5 | 2 142 300 [ 20 | 79 |17 | 67 | 14 | 55
90 190 | 13 [49 |10 [39 |07 | 26 . 2! | 8 |18 )71 )15 | 59
94 200 1,4 53 1,1 41 0,8 31 151 320 2,2 87 1.9 75 1,6 63
99 210 | 15 [ 59 [ 12 |47 | 09 | 35 156 330 | 23 [ 91 | 20 [ 79 | 1.7 | 67
104 R0 [[[76 63 |[ 13 [ 51 [ 10 [ 30 160 340 | 24 | 94 [ 21 [ 8 [ 18 | 71
08 230 [ 18 | 69 | 14 | 55 | 12 | 45 165 (350 | 25 | 98 |22 | 87 |19 | 75
13 240 | 19 [ 73 [ 16 |61 [ 13 | 49 170 360 | Z6 [ 102123 | 91 |20 | 79
18 250 [ 20 | 77 [ 17 |65 | 14 | 53 175 370 | 27 | 106 | 24 | 94 | 21 | 83
123 260 ( 21 (83 | 1,8 | 71 | 15 | 59 179 380 | 28 | 110 | 25 | 98 | 2.2 87
127 270 | 22 | 87 | 19 |75 | 1.7 | 65 184 390 | 29 | 114 | 26 | 102 |23 | 9
(2)132 280 | 24 | 93 | 21(4) 81 | 18 | 69 189 400 | 30 | 18 | 27 | 106 | 24 | 94
137/290 ] 25 | 9% [22 |8 [19 |75 193 410 | 31 [ 122 | 28 [110 ] 25 | o8
198 420 | 32 | 126 | 29 | 114 | 26 | 102
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Solution: Location of diffusers and plotting the
comfort circles

10000

900mm/ 3 pi [
\\
<l
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Solution: Location of diffusers and plotting of the

comfort circles Soutonesisase

The diffusers are inserted in the ceiling framework

10000 mm/33 pi ;
3
g
i g
[=]
J g
| A
] ] Milieu du local
g
& 5
= ) NA NA
£ © ZIN 7N
. = S £
The circles do s 8 s
= ~
€ - — —
nOt Overlap E Zone centrale
o
E
L —T [ | ——|
sl
=)
E \/
£ N2 ) ( NZ Zone périphérique
3 7N 7N
" 1\

_ The circles exceed the exterior wall
by 2 to 3 feet
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VALIDATION COMFORT CONDITIONS
3 COMFORT CONDITIONSIN COOLING -

Conditions Yes No

Maximum air speed =0.15 m/s (30 ft/min) at the entrance of the comfort zone at 1.3m (4'4")
from the floor
Temperature differential between airjet and room temperature at 1.3 m(4’-4”) from the floor
atA-1°C
Travelling distance of the airjet on the ceiling with minimum flow in VAV :

Critical X >0,5a 0,8 m (1’-7” to 2’-7”) according to maximum air flow

6 COMFORT CONDITIONS FORHEATING EXCLUSIVELY THROUGH THE CEILING

Conditions Oui Non

Use separate units to handle peripheral zones and central zones

A+ 15 °C maximum temperature differential in heating mode (37°C max)

Ample air volume forheating : set VAV box to maximum air flow: usage of
the DAL358 within it's optimal range

Minimum air flow for VAV for peripheral zone : highest value between 30 % of maximum air
flow and 0.4 cfm/ft2 (without a need forheating )
Isothermal speed of the airjet at 30ft/min from 300 to 600 mm (1 to 2 feet)

frgm ;hg angm gf;hg gx;grigrwgllg.

9 Thermostat located in peripheral zone at a maximum of 8 feet from exterior wall
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Solution: Relationship of the temperature based on
the distance travelled by the air jet

Solution next page

5,4 m shortest distance

between 2 diffusers 10000 mm/33 pi
\ |
N1/
N

600 mm /24"

/\

Milieu du local

6700 mm /23 pi/
/
/
|

R
\ < \ Ly
© | ) | |
£
a g
£ Zon tral
o
o
o
=4
L— I L—T [
N
N I
3
5 NN
E 2L
€ 5\\\“5: : 2\\% Zone périphérique
g Zs 111 N
(32}

Extérieur
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Solution: Relationship of the temperature based on

the distance travelled by the air jet T —

X = 2,7m (8,8ft)

<€

DAL 358 DN 600
390 pcm

DAL 358 DN 600

77777777777777777777777777777 2 2,44 m
° ; Zone inoccupée ou il est —"—o
Yl possible de faire passer ;E»
<—»i plus d‘air !
Distance travelled by the air jet zlat X =2,7m (8,8ft)
the entrance of the comfort zone Y= 244 13 =12m (4 ft)

X+Y=3,9m (12,8 ft)
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Solution: Relationship of the temperature based on
the distance travelled by the air jet

Solution next page

Outils  Avancé  SharePoint  Fenétre  Aide

B =

Outdl Agrand
Ioom

& @ 6 E E e
@& ® @ 41 4 =

ir Dirninuer ~ Edition  Add Edition Machine Boite
| contenu  Text | commentaires & écrire, de

Légende,

o l05 18

mm 100 200 300 400 500 600

Airflow W
For DN 600: 0.05 Ei - Ten'llperatlurelnatllal
I a3< R Y,
B ANAN
For DN500: 0.035 FRANANY
) \\‘\
N \:\\
01 \' \\ M
~ N, N,
0.08 NS N
SO oNS
0.06 a‘{l \ = 1
39m
DN 500

ATxy = 0,035x-10 =-0,35 °C

Minimum temperature of the air jet
at the entrance of the comfort zone

=22.035=21.65 °C.

AT0=-10"°C
for both
diffusers

DN 600
ATxy = 0,05x-10 = -0,5 °C

Minimum temperature of the air jet at
the entrance of the comfort zone

=22.05=21.5 °C.
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VALIDATION CONDITIONS CONFORT

3 COMFORT CONDITIONSIN COOLING -

Conditions Yes No

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
Temperature differential between air jet and room temperature at 1.3 m(4’-4”) from the floor

2
atA-1°C
Travelling distance of the airjet on the ceiling with minimum flow in VAV :
3
Critical X >0,5a 0,8 m (1’-7” to 2’-7”) according to maximum air flow
6 COMFORT CONDITIONS FORHEATING EXCLUSIVELY THROUGH THE CEILING
Conditions Yes No
4 Use separate units to handle peripheral zones and central zones
5 A+ 15 °C maximum temperature differential in heating mode (37°C max)
6 Ample air volume forheating : set VAV box to maximum air flow: usage of
the DAL358 within it's optimal range
4 Minimum air flow for VAV for peripheral zone : highest value between 30 % of maximum air
flow and 0.4 cfm/ft2 (without a need forheating )
Isothermal speed of the airjet at 30ft/min from 300 to 600 mm (1 to 2 feet)
8
from the bottom of the exterior walls..
9 Thermostat located in peripheral zone at a maximum of 8 feet from exterior wall
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Solution: Critical X: Distance travelled on the ceiling in Variable Volume VAV
with a temperature differential of -10°C between the air flow and the room

10
08

0,71m

06

15 4

Critical airflow dtstance Xert
- =
~J

—»:3 3
Qoz o

Diffuser Air flow Air flow X critic
inlet maximum | minimum
in. cfm cfm ft. (m)
6 80-150 20-40 1"-7"(0,5)
8 151 -280 41-90 1-11"(0,6)
10 281 -400 91-140 2'-3"(0,7)
12 401-600 | 141-200 | 2-77(0,8)
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40131
/
30115
25 82
20 s.e-

-

26

/

4
32 //’
/.

20 7

16
1 00 200 300

400 500 600

......

B0 1000

Oi
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DAL 358 DN 600
Peripheral zone

X critique mini = 0,7 m (2’-3”)

Minimal output at 30 % in VAV
qv = 0.3 * 350 = 105 cfm
or1.7*105=180 m3/h.

(Value greater than 0,4 cfm/ft?
1,6%0,3 = 0,48 cfm/ft?)

Using the graph we find
Critical X = 0,71 m in other
words(with ATO = -10 °C)
Greater than 0,7 m

Condition validated
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Solution: Critical X: Distance travelled on the ceiling in Variable Volume VAV
with a temperature differential of -10°C between the air flow and the room

Diffuser Air flow Air flow X critic
inlet maximum | minimum
in. cfm cfm ft. (m)
6 80-150 20-40 1'-7"(0.5)
8 151 - 280 41-90 1-117(0,6)
10 281 -400 91-140 2'-3"(0,7)
12 401 -600 141 - 200 2'-7"(0,8)

o
~

Critical aicfsw distance X

04 [ |
DAL 358 -DN 500

Critical airflow dictanca v

112 m3

/ h.

Solution next page

DAL 358 DN 500
Central zone

X critique mini = 0,6 m (1’-117)

Minimum output at 30 % in VAV
qv = 0.35 * 220 = 66 cfm
or1.7*55=112m3/h.

Using the graph we find
Critical X = 0,71 m in other
words(with ATO = -10 °C)
Greater than 0,6 m

Condition validated
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VALIDATION COMFORT CONDITIONS
3 COMFORT CONDITIONSIN COOLING -

Conditions Yes No

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
Temperature differential between airjet and room temperature at 1.3 m(4’-4”) from the floor
atA-1°C
Travelling distance of the airjet on the ceiling with minimum flowin VAV :

6 COMFORT CONDITIONS FORHEATING EXCLUSIVELY THROUGH THE CEILING

Conditions Yes No

Use separate units to handle peripheral zones and central zones

A+ 15 °C maximum temperature differential in heatingmode (37°C max)

Ample air volume for heating : set VAV box to maximum air flow: usage of
the DAL358 within it's optimal range
Minimum air flow for VAV for peripheral zone : highest value between 30 % of maximum air
flow and 0.4 cfm /ft2 (without a need for heating )
Isothermal speed of the airjet at 30ft/min from 300 to 600 mm (1 to 2 feet)

from the bottom of the exterior walls.
Thermostat located in peripheral zone at a maximum of 8 feet from exterior wall
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Solution : Air supply single duct
option 1 : One peripheral unit covers both the peripheral and central zones at 18°C
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VALIDATION CONDITIONS CONFORT

3 COMFORT CONDITIONSIN COOLING _

Conditions Yes No

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
Temperature differential between airjet and room temperature at 1.3 m(4’-4”) from the floor
atA-1°C
Travelling distance of the airjet on the ceiling with minimum flow in VAV :

Critical X >0,5a 0,8 m (1’-7” to 2’-7”) according to maximum air flow

6 COMFORT CONDITIONS FORHEATING EXCLUSIVELY THROUGH THE CEILING

Conditions Yes No

Use separate units to handle peripheral zones and central zones

A+ 15 °C maximum temperature differential in heating mode (37°C max)

5
6 Ample air volume forheating : set VAV box to maximum air flow: usage of |
the DAL358 within it's optimalrange
7 Minimum air flow for VAV for peripheral zone : highest value between 30 % of maximum air
flow and 0.4 cfm/ft2 (without a need forheating )

Isothermal speed of the airjet at 30ft/min from 300 to 600 mm (1 to 2 feet)

from the bottom of the exterior walls.
9 Thermostat located in peripheral zone at a maximum of 8 feet from exterior wall
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Solution: Air supply single duct:
option 2: One unit for the peripheral zone and one for the central
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Solution: option 3: Air supply double duct

Air supply double duct:
one hot duct and one cold duct

e .

Central area
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Solution: Control sequence graph

Peripheral box Central box
% opening VAV box % opening VAV box %  opening VAV bax % opening VAV box
100 100 100 / 100
20 80 20 / 80
- \ / 70 - / 70
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p \ / "
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20 20 0 0
20 2 20 2
10 10
0 10 10
0 0
2 15 4 05 0 05 1 15 2 W% ° 45 4 05 0 05 1 15 2 erperere 8% st
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Sample plan

1 : Location of thermostat/  2: Location heating element/  3: Location return grilles/

4: Distance window diffuser / 5 : Unit zoning/ 6 : Output of the 4 diffusers
H 6 ‘I | J\ﬁll; 1 1 - | 1 1“ 1 1 “1 | 1” 1 LTI
750x450 3—15 9 /s B1—-415 B1-415
3-80 BD 6 3 i ;
| TA3 F-p'] 4xA-2000-118 [
2xA-2000—-114 FPB—1 i olN| n_1 t . 7 ST
B B , -
Z200x20 — \ » 3000
o BD  2bge) 7T\ VA 9 Hep Heo
| I 1 *ﬂ " 400%38 ]
J B1-228 1L 235
11 © L1 e
Tp}
| [NE3-188 i 0
i S OREN |OFRICE
] e 1501
/ 2xA-2008-94 Ol 7
TAS
QFFICE 5 T
— [3505] ri — —+ T — 4xA—2 + — - —
7 VAV—1—-28 {
q | HBD — —

7 : deletion of heating by water
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DOCUMENT AVAILABLE ON
www.nadklima.com
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