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Explanatory note

The following calculation principles are based on tests and
experience and are valid for the dimensioning of

TROX HESCO diffusion grilles. The diagrams and data on
the minimum distances are designed so that, when the di-
mensioning is correct, no draughts occur in the occupied
zone (as long as no air stream gradients due to temperature
differences are present).

Note:

In plants with large air change rates, it is not always possi-
ble to keep the occupied zone free of draughts. The good
controllability of the TROX HESCO diffusion grilles with the
individually adjustable air control blades makes it possible
to guide the primary air movement so that draughts can be
avoided at the main points where people are present.

The air control blades can be altered using a DG blade adju-
sting key.

DG blade adjusting key

=

S

DGSELF- blade adjusting key
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Technical Data

Diagram 1, undisturbed supply air stream (free air stream)
This diagram is applicable for TROX HESCO standard supply air grilles (single grilles) of the types: DG..., DGR..., DGL..., DGX...,
DGSELF and DGVAR (without DG13) with blades in straight positions and unobstructed air stream spreading.

Minimum distances for unobstructed air stream spreading
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For grilles with blades in straight position, the air stream leaving the outlet diverges in the horizontal or vertical plane by the
angle o = 20°, Distance D = 0.10 x Ry

Calculation example

Given

Room Iength' R, = 8.5 m, room width Rz = 5 m, room height R, = 4.5 m, mounting height E; = 3.0 m,
air flow rate V = 1240 md/h, resp. 344.4 /s

Wanted
Grille dimension B x H, room depth Ry, outlet velocity v, distance Dy, pressure drop Ap,
sound power level Lya, Lynes Lunr

Solution
The large room height allows to select the air outlet according to diagram 1, page 4 (unobstructed air stream spreading)

Result
2 off DG1, 600 x 150 mm, room depth Rt = 8.4 m, outlet velocity v = 2.6 m/s, D, = Ry x 0.1 =8.4 x 0.1 =0.84 m,

pressure drop Apg ~ 2.5 Pa, (diagram page 19,

sound power level Lyp = 17 + 2 = 19 dB(A), |I|:|:|:|I| |I|:|:|:|I|

Luync =19-4=15Lng=19-2 = 17.

More exact details for L, and Apg see page 21. min 0.42 ml 0.6 m min 0.84 m 0.6 m Imin 0.42
B BEmm—— B B——



Technical Data
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1) Not available out of stock types DGR...+ DGRA....
Generally: Dimension and types out of stock see price-list.

Note: In a light cooling case (transition period) and 2-speed operation vg 2 1.5 m/s

Nominal size of grille Bx H [mm]



Technical Data
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1) Not available out of stock types DG...5, ...35, ...5P, ...35P and ...7, ...17 and all DGR... + DGRA... types.
Generally: Dimension and types out of stock see price-list.

Note: In a light cooling case (transition period) and 2-speed operation vgi 2 1.5 m/s



Technical Data

Blades positions

The divergence of the air stream and with its throw, can be controled by adjusting the vertical blades at the front of the grille.
The adjustment is made with a specially designed 'DG-key' which is being supplied at no cost. The air stream drop can be
affected by adjusting the horizontal blades at the back of the grille.

Some important positions of the vertical blades

blades in straight position blades position 44° diverging blades position 84° diverging
H H H H H H
NSRRI RRINIvYES ALLLLLE T INNANN 4L VNN
22° gerade 22° 42°| 22° § 22°| 42°
1) 1/3 1/3 1/3 g
1) 15 | 1/5 | 1/5 | 1/5 | 1/5
blades position 110° diverging blades position 140° diverging blades in opposed position
1 H H H H H
Ll N NN NIW7727274 NN\ NI PAYAYAYAYAYAYAYAN
55°42922° & (22942° 55° 709559421229 g 22942955970
)|zl =1 =1 = 17|17 1)|1/911/9]1/9(1/911/9 [1/9] 1/9[1/9|1/9
first and last slot covered
1) approx. details
Correction coefficients to diagram 1 and 2
Blades positions: diverging
straight 44° 84° 110° 140° opposed
Divergence of air jet< B 20° 60° 80° 90° 180° 20°
Distance Dy,
horizontal blowing out 0.10 x Ry 029 x Rysq | 0.42xRrgs | 0.6 x Rry10 - 0.10 x Rrg
Distanz D,,
vertical blowing out *) 025xRr | 0.76xRras | 107 xRygy | 1.25xRpy10 | 326 xRrygo | 0.25 x Ryg
Rr
Room depth Diagr. 1 and 2 | Rraq = 0.77 x Ry [Ryg = 0.56 x Ry |Rry1g = 0.42 x Ry [Rri40 = 0.35 x Ry| Ryg = 1.30 x Ry
Faktor of the
outlet Velocity Vert Veff = 1,0 Veff 440= 1.18 Veff gg0= 1.5 Veff 110°= 1.52 Veff 140°= 1.97 Veff geg =1.97

*) Detailed informations look diagram L 2.5-2e

Calculation example
Given

Room length R, = 7.0 m, Room height Ry = 5.5 m, height Ej; = 4.0 m,
air flow rate V = 1080 m3/h, resp. 300 /s, unobstructed air stream spreading, blades position 84° diverging

Wanted

Grille dimension B x H, room depth Ry und Rygy, outlet velocity veg, pressure drop Apg, sound power level Lyya, Lync, Lung

Solution

Rrgs = 0.56 x Ry therefore Ry = Ryg,/0.56 = 7/0.56 ~13 m. With this value you can select the required grille on
diagram 1, page 5: 1 off DG1, 600 x 200 mm, v = 3.3 m/s. Of diagram page 19 follows: Apg = 4 Pa,

has to be corrected to 84° diverging.

Therefore Apgg, = 3.3 x 1.50 = 4.95 m/s = 8 Pa, sound power level La = 34 + 3 = 37 dB(A), Lync = 37 -4 = 33,
Lwnr = 37 - 2 = 35. More exact details for L,ya and Apg see page 21.




Technical Data

Diagram 2, grilles installed at ceiling level (Coanda effect)

This diagram is applicable for TROX HESCO standard supply air grilles (single grilles) of the types: DG..., DGR..., DGL...,
DGX..., DGSELF and DGVAR (without DG13) with blades in straight position, grilles installed at ceiling level.

Minimum distances
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For grilles with blades in straight position, the air stream leaving the outlet diverges in the horizontal or vertical plane by the

angle a /2 = 10°, distance Dy = 0.10 x Ry

Calculation example

Given

Room Iength_RL =12 m, room width Rg = 4.0 m, room height R, = 4.0 m,
air flow rate V = 1060 m3/h resp. 294.4 |/s,

Wanted
Grille dimension B x H, room depth Ry, outlet velocity v,
distance Dy, pressure drop Apg, sound power level Ly,

Lwnes Lwnr

min 0.58 m| 0.6 m

Solution
Air outlet just under the ceiling, in diagram 2, page 9, has the result by V per grille = 530 m3/h.

Result

2 off DG6 600 x 100 mm, damper position 50%, Vet = 3.3 m/s, room depth Rt = 11.5 m, distance Dy, = Ry x 0.1 =
11.5 x 0.1 = min. 1.15 m. According diagram page19, follows: Apgs, ~ 15 Pa, sound power level L, = 37 dB(A), Lyync

=37 -4 =383, Lynr = 37 - 2 = 35. More exact details for L, s and Apg see page 25.

Opposite wall
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1) Not available out of stock types DGR...+ DGRA....
Generally: Dimension and types out of stock see price-list.

Note: In a light cooling case (transition period) and 2-speed operation vgi 2 1.5 m/s

8

Nominal size of grille B x H [mm]
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1) Not available out of stock types DG...5, ...35, ...5P, ...35P and ...7, ...17 and all DGR... + DGRA... types.
Generally: Dimension and types out of stock see price-list.

Note: In a light cooling case (transition period) and 2-speed operation vg 2 1.5 m/s



Technical Data

Diagram 3, unobstructed air stream spreading, continuous grilles (free air stream)
This diagram is applicable for TROX HESCO continuous supply air grilles (B/H > 16), types: DG1, 3, 5P, 6 and 8, with blades
in straight position and unobstructed air stream spreading. Minimum distance D = 0.10 - Ry (grille to ceiling).
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Note: In a light cooling case (transition period) and 2-speed operation vgi 2 1.5 m/s

Calculation examples

Total air flow rate V = 1650 m3/h, resp. 458.3 I/s, room length R = 6.0 m, room width Rg = 5.0 m, grille length B ~Rg,
therefore air flow rate V = 330 m3/h,m, resp. 91.7 I/s and grille dimension DG1, 5000 x 50 mm, room depth Ry = 5.5 m, v
= 2.4 m/s, pressure drop Aps, sound power level L, and Lync, Lynr @ccording to diagram page 19, drop of the air stream
according to diagram page 15. More exact details for L, 5 and Apg see page 21.
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Technical Data

Diagram 4, unobstructed air stream spreading, continuous grilles (Coanda effect)
This diagram is applicable forTrox Hesco continuous supply air grilles (B/H > 16), types: DG1, 3, 5P, 6 and 8, with blades in
straight position, grilles installed at ceiling level.
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Note: In a light cooling case (transition period) and 2-speed operation v 2 1.5 m/s

Calculation example:

Total air flow rate V = 1800 md/h, resp. 500 /s, room length R_ = 11.0 m, room width Rg = 5.0 m, grille length B ~Rg,
therefore air flow rate per m grille length V = 360 m3/h,m, resp. 100.0 I/s, therefore grille dimension DG1, 5000 x 50 mm,
room depth Ry = 9.0 m, vgg = 2.7 m/s, pressure drop Apg, sound power level L, and L,nc, Lwnr @ccording to diagram
page 19, drop of the air stream according to diagram page 14. More exact details for L, and Apg see page 21.
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Technical Data

Turbulent air motion at the end of air stream (Lo 5)

Calculation example

1 off DG1 600 x 100 mm, blades in straight position,“free stream®, air flow rate: V = 500 m?h, resp. 139 I/s, outlet velocity
Veit = 3.1 m/s. It follows of diagram 9: Vi g5/ V =8.5 [V g5 =V x 8.5 = 4250 m3/h, resp. 1180 I/s]

Diagram 9
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Air stream drop at temperature differences

If the temperature in the air stream is warmer or cooler, the air stream will rise or drop accordingly. This drop or rise of the air
stream can bewidely controlled by adjusting the horizontal blades of the diffusion grille. Divergently set diffusion grilles reduce
the air stream deviation y.

Diagram 9 shows that the mixing of primary air with secondary air is very intensive. This results in a temperature adjust-
ment between non-isothermal air stream and room temperature. So is i.e. the difference of temperature in the axial air
stream after reaching the throw of air A®| g 5 = 0.35 x AG/V".

Room depth Rt m
Notation
Throw Lo.s ®s = Air stream temperature at the
grille (supply air)
®r = Room temperature
N T Em——— _— A® = Difference of temperatur
El:ls_-~\\ T - =1 (temperature supply air to
] "\-\.\.\-\_\ N - + + room temperature)
+ A® = Og - OR ~. \~\1 © g y = air stream drop_in coo[ing case
~ ~_>—T 5 - (air stream rise in heating case)
"—|7©- X + Rr = Room depth acc. diagram
| g . (pages 4+5, 8+9, 10+11)
———————————————— S 1 o Lgs = Throw
| X o .

Yo} X

o [ee] =

I - o
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T
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Technical Data

Diagram 10

(relating to diagram 1)
Single air grille with unobstructed air stream spreading. (free air stream)

Drop of the axial flow stream at the terminal point at A®, straight blades, single grille, unobstructed air stream spreading.

Outlet velocity veg [M/s] —_

0.5 1 15 2 3 4 5 6 7 8
| 1 3 1al

<—— Nominal dim.
of the grille

\ \ B x H [mm]

o

o

Single grille® o
” x
o

o

(o]

750 x 200
900 x 150
900 x 100

~<—— Circular equivalent of rectangular duct dgl [m]

Auxiliary line

Temperature difference at the grille A® [K] ——
2 3 z}/se 6 81012

Air jet drop at the throw terminal point and
at a room temperatur 20°C = yyq [m]

0.2 0.4 0.6 08 10 12 1418 20 3.0 40 5.0 6.07.0 8.0
L '] '] » [l '] '] » '] [l » '] » ']

(air stream rise in heating case)

> (air stream drop in cooling case)

Correction factors for different positions of blades

y at:  straight position of blades: Factor 1

y at: position of blades  44° div.: Factor 0.4...0.5
y at: position of blades  84° div.: Factor 0.2...0.3
y at:  position of blades 110° div.: Factor 0.1...0.2
y at: opposed position of blades: Factor 0.5...1.0

Recommendation
a) In the heating and/or cooling cases v 2 1.5 m/s (always use divergent control blade arrangement)
b) Use DGVAR or DGSELF when room height RH 2 4.0 m

Calculation example

Air flow rate V = 330 m¥h, resp. 91.7 I/s, DG1, 600 x 100 mm, room depth Rt = 4.8 m, diagram 1, page 5, Ve = 2 m/s.
AQ at the grille is 4 K(-), therefore air stream drop Y,, = 1.15 m.

Problems are mainly encountered where cooled air is to be supplied through grilles. To avoid undue drop of the cold
air stream in the occupied zone, following rules can help:

Select grilles with outlet velocity as high as possible. Select several small grilles iinstead of one or two large ones.
Install grilles as high as possible above floor at alternative levels. Incline the horizontal blades at the back of the grille
in order to compensate for any air stream drop or direct the cold air along ceiling level (refer also to following explana-
tions 'Grilles installed at ceiling level'). Adjust the vertical blades at the grille front in opposed positions, to increase air
entrainment and hence to achieve better mixing of the cold air stream with secondary air (drop at the air stream termi-
nal point y’ ~ 0,85 x Yy, ).
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Technical Data

Diagram 11

(relating to diagrams 2 + 4)
Single and continuous grilles, installed at ceiling level. (Coanda effect)

Cold air stream grilles installed close or at ceiling level have a tendency to adhere to the ceiling and do not drop under
certain conditions, which depend on temperature difference, grille size and outlet velocity. It is important to ensure that the
ceiling is absolutely flat, already small obstructions like light fittings, beams etc. can deflect the air stream and cause draft
effects in the occupied zone.

) Single grille Nom. dim. of the grille BxH [mm] —
o o o o oo
o =] T} o Ire} oo
re} - — N I\ ™D ®
. x x x x x X X
Single and con- cNoNoNoNoloNoNoNoNoN-NolloloNoNoNollllololoNolllNoNoNo Rl e No)
tinous grilles 8888882&’8888888888 SRR 838 8&
\l Ll \I\\I\H\l lll IIII |
50 100 150 200 5 300

Continuous grilles B/H > 16 Nom. height of the grille H [mm] ———

Outlet velocity veg [M/s] —_—
0.5 1 1.5 2

Auxiliary line

>

‘ The cold air stream will drop * No drop of the cold air stream

Temperature difference at the grille A® [K] (cooling case)
14 12 10 9 8 7 6 5/ 4 3 2

] ] 1 1 ] 1 1 ] ] 1 1
LI | L] L] | | L] L] | | | | 1 L] L]

Recommendation
a) In the heating and/or cooling cases v 2 1.5 m/s (always use divergent control blade arrangement)
b) Use DGVAR or DGSELF when room height RH 2 4.0 m

Calculation example
Air flow rate V = 410 m3h, resp. 113.9 I/s, room depth Ry = 9.0 m, diagram 2, page 9, DG1,

600 x 100 mm, Vs = 2.5 m/s,
A® at the grille is 5 K (=), from diagram 11 we can see: No cold air stream drop will occur.
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Technical Data

Diagram 12

(relating to diagram 3)

Continuous grilles with blades in straight position, unobstructed air stream spreading (free air stream), drop of the
axial air streams. Valig for grille dimension about 5000 mm.

Yoo values for other grille dimensions on request.

Outlet velocity veg [M/S]——
1.5 2 3 4

Nominal height of the grille H [mm]
200 150 100 50

Continuous grilles

Auxiliary line
Temperature difference at the grille A® [K] —
1 2 3 4 5 6-789101214
0;8 1;0 1;2 1;4 1;6 1_.8 g.O 3.0 4.0 5;0 6_.0 7._0 8_.0 . 1_0.0
Air jet drop at the throw terminal point —» (air stream rise in heating case)

and at a room temperature of 20°C = y»q [M]

Recommendation
a) In the heating and/or cooling cases v 2 1.5 m/s (always use divergent control blade arrangement)

b) Use DGVAR or DGSELF when room height RH 2 4.0 m
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Technical Data

Application examples for various DG-grilles

1.
1.1

1.2

We differentiate between

1.3

1.4

2.1

16

(see also table page 20)
Supply air
Air flow direction in duct = outlet direction by the grille, e.g. branch ducts. ‘4_‘19&,
For single grille at the duct terminal point, select: DG1 or DG6

> Veif

Continuous grille or several single grilles installed in one duct
(e.g. in the false ceiling, at the balcony sill).

€ Vkt —>

That means: dgl = same diameter value @ =2xBxH [y

B+H) \ \ \ \

| 1 | 1 [ 1
Where small air velocities v, ; and small pressure differences in the duct prevail = DG1. Minor air flow adjustments are

possible by turning horizontal blades (< 20 Pa).
Where pressure and velocity fluctuations are to be expected, select grilles with volume control devices: DG6.

Vet Veff ‘Veff

Air flow direction in the duct is perpendicular to the air discharge direction at the grille

If a grille or several diffusion grilles are built into an air duct in this way, then on the one hand the air must be discharged
evenly over the entire grille area and, on the other hand, the same volumetric air flow be discharged from all grilles. It is
possible to satisfy these conditions in all cases when the various diffusion grille types are correctly employed.

a) Pressure duct ‘Veff ‘Veﬁ ‘Veff

Ducts with large cross sectional area. Air velocity in duct is smaller than the outlet velocity at the grille
Vio < V", therefore: DG6

Ideal air distribution at the grille: Vio < 0.5 x Vgt

Efficient air distribution at the grille:  v,, < 0.8 x Vg

b) Flow duct

(see also description of prospectus DG5)
Ducts with large cross sectional area. Air velocity in duct is larger than the outlet velocity at the grille
Vo > V", therefore: DG5S, DG7 oder DG17

DG5

Suitable for airconditioning systems, offers wide volume control.
Ideal air distribution at the grille: Vio < 2.5 X Vg
Efficient air distribution at the grille: Vio < 5.2 X Vgt

DG7 and DG17

Suitable for warm air heating systems and industrial applications.
Ideal air distribution at the grille: Vio < 1.8 x Vgt ) ]
Efficient air distribution at the grille: Vio < 3.5 X Vit Note: See page 21 for information on vk,

In supply air grilles, we recommend setting up active and passive zones, e.g. 1 m active, 1 m passive 1 m active and so
on. This reduces the room depth (air throw) by as much as 66% (depending on the nominal height H).

Diffusion grille DGVAR or DGSELF with temperature-dependent air stream deflection.
We recommend the use of the DGVAR or DGSELF type when the room height Ry 2 4.0 m.

Exhaust air
Single grilles: DG3 or DG1, eventually DG13. Several grilles for one duct, with small pressure differentials only: DG1

(Minor air flow adjustments are possible by changing the position of the horizontal blades at the grille front). Several
grilles for one duct: DG8 or DG7.



Technical Data

3. Duct - @ - range for the DGR... - types
The following table shows for which duct diameter range the appropriate nominal grille height H may be used.

DG
DGR
DGRA

-
~

250

DG
DGR
DGRA

200

DG

|oGr
[oera e i\
DG
8 foor %Y

IDGRA

[oc L N /QVV
%

150

Nominal dimension H

50

DGR
DGRA | |

*100 140 180 224 280 355 450 560 710 900 1120 ' 1400 ' 1800
*125 *160 *200 2560  *315 *400 *500  *630 *800 *1000 *1250 1600 2000
extreme range
duct diameter as per EN 1506 and EN 12220
(former: DIN 24 154 sheet 2 preference series)
— - — - check depth of opening for DGR5/7 /17

N

*

1) Nominal height of the grille H = 250 mm is for the types DGR and DGRA not available on stock.

Depth of montage T for DGR 5 /7 /17 and DGRA...

=t |
B

B = nominal width 200 300 400 500 600 750 9002 [mm]
T DGR5 and DGRA5 90 100 110 115 125 145 170 [mm]
DGR?7 /17 and DGRA7 / 17 max.155 (100% open) [mm]

2) Nominal width of the grille B = 900 mm is for th types DGR and DGRA not available on stock.
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Technical Data

Determination of the minimal height of the mounting E; OK FB until UK DG

Basis - Isothermal case

- Free air stream (undisturbed spreading out of the air flow)
- Discharge immediately below and along the ceiling

Formula for the calculation of the mounting height Ey
for isothermal blowing in for a cooling case

| [m] En)

EH(jsoth) = 1.8 + (Ry x 0.1763) =1.8+ (Ryx0.1763) +y | [m]

Formulas for the calculation of the room depth Rt for various blade positions (divergences)

RTstraight blades in straight position

Ep-1.8) _(Ey-1.8)

RTstraight =

tan (10°) 0.1763

Ry44° blades position 44° diverging

Ey - 1.8)
0.7 x 0.1763

Rrage = (m]

Rtg4° blades position 84° diverging

Rt110° blades position 110° diverging

E, - 1.8)

[m]
0.4 x 0.1763

Rt110° =

RTopp blades in opposed position

Ey-1.8 Ey-1.8
RT84°=M [m] Rropp = _En-18) [m]
0.5 x 0.1763 1.2 x0.1763
5.00—_
—1 Angle of air jet by isotherm o/2 (ca < 10°
_] 9 J y o2 | ) Legend
4.50 == NS Rt = Room depth [m] = Lg 35
I Ex = min. mounting height [m]
400> O (OK FB...UK grille)
i P tan (10°) =0.1763
— ~
B
é’ ' :\ N == = =
> :\ ~ : =~ == N =
¥ 3.00 4 =~ == ~
:): I Ny : = ~ ~ ~2
o I = ~ ~ == ~
I; 2505\\\\i\ = Ny \\
(@] :\ ~ = = NS ~ X —~ ~ =
Hz.oo_\\\\\\ ~ ~ ==
£ 1.80 = = ~
I - A A
< _
.% — © o) ~
£ 1.00 S z >
= — 8 g o
- g |z 2
— Qo
3 = g £ 5
£ - 5 3 5
E 0 UL LAY LULL UL LUULLULAY LLLULULL LULLLULLLH LULLL Ct LRLLL LY LU L) LA LD QUL URRAD LU LN UL LAY LR LR LULLL UL ULt L o
0 1 2 4 5 1 8 9 10 11 12 13 14 15 16
Room depth Rt [m] —
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Technical Data

Sound power level L, 5 and pressure drop Apg for diffusion grilles (overall view)
L,a Vvalid for nom. dimension B x H = 600 x 100 mm, nom. surface of ref. A, = 0.06, sound power level of ref. W, = 1012 W

Supply air

|
|
Ve [M/s]2 25 3 35 4 45 5 55 6 65 7

§
| [ Viq
DG1 other position of blades: Aps [Pal 15 924 28 4 5 6 8 10 13 15 18 +
o iy - ==
1?30 g:z zeff % 1?2 LwaldB(A)] 12 16 20 24 28 31 34 36 38 41 44 —
L2 Veff X 1.
opp. @ Veff x 2.25
140° div.: vggf x 2.25
| Vo =3 m/s
Aps[Pa] 14 21 27 35 43 55 @64 73 82 93 110 ——
——————— R
36 40 43 46 50 52 54 555 57 585 60
RN RS AR AR AR RN AR ARy a6
. Aps[Pa] 20 28 35 43 51 64 74 85 97 110 125 —_
= . ; ; ; et / h A ; : :
DG5 other position of blades: LwA[dB(A)] 48 50 52 54 56 58 50 60 61 62 63 ﬁ
110° div: vy x 1.1 A A A Sy Py
e : Aps[Pa] 30 38 48 56 64 75 86 98 108 116 132 —_
opp. .Veffx1.2 L JBA HH ﬁ
140° div.: Vet x 1.35 wA[dBA)] 56 57 58 59 60 61 62 63 64 65 66
| | * Vi1
Aps[Pa] 1.5 25 35 5 7 8 12 14 1721 24 =
=R
i Lwa [dB(A)] 12 16 21 25 29 33 36 39 41 43 45
100 %
DG6 other posmon of blades:
84° div.: vgf x 1.25 Vi1
110° dive vgs x 1.4 Aps [Pa] 5 9 13 17 21 24 30 87 43 51 60
. Ve . B T I T e A L e
opp.  : Veffx 1.8 Lwa[dBA)] 21 29 85 38 41 43 45 48 51 53 55
140° diV.: Vgt x 1.8 50%
Vo =6 m/s
Aps[Pa] 18, 23 29 36 42 52 g0 67 75 82 90
e L N M A E NN -
DG17 Lwa [dB(A)] 46 48 50 52 54 555 57 58 59 60 61 %—
other position of blades: Vkp =9 m/s
110° div.: Vg x 1.1 Aps[Pa] 26 81 39 45 52 g1 70 78 8 94 104 .
- Ve . e N N N N N %
opp. D Veffx 1.2 Lwa [dB(A)] 55 56 57 58 59 60 61 62 63 64 65
140° div.: Vg x 1.35
Vi1
DG13 Aps[Pa] 93 14 20 28 35 45 55 67 78 90 105 +
LwA[dBA)] 28 32 36 41 43 47 51 53 54 56 58 —

Exhaust air

)L ALRR) LR LA A A A Yo f

DG8 Aps [Pal _|||||||||||||||||||||||||||||||||||||||||||||||||||
Lwa [dBA)] 13 I —l
|||||||||||||||||||||HHI||||||||||||||||||||||||| 100 %
=6m/s
Aps [Pa] a2 87 Yha
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII >
DG7 Lwa [dBA)] 39 47.5
|||||||IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII8| - p—m
43 -48 -
Aps [Pa] |||||||||||||||||||||||||‘ri3||||||||||||||||||||||||| k 2 5
Lwa[dBA)] 52 53 54 55 56
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
|||||||IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
Aps [Pa] -105 -16 23  -32 -40 52 63 91 -105 -120 Via
DG13 LWA [dB(A)] 3I5| 1 I3I8I [} |4I2| [N |4|7| [ |4|9| [} |5I2| [ |5|6| [N |5I8II 1 IGIOI 1 |(|31|"|5| 1 |6I3
Ve[m/s] 2 25 3 35 4 45 5 55 6 65 7 —

.

2. Correction ,dimension of grille‘

itis: Ly = Lz + AL, [dB] T e Lwyc, LWNR:
given: AL, =10 x log2 =10 x log 2— 43 wNR = Lwa -
2 A, 0.06 <8

025 05 1 2 4 8

o
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Technical Data

Example (to page 19)

Given Outlet velocity veg =29 m/s
Grille type =DG5
Grille size B x H =600 x 50 mm
Position of blades = opposed position
Air velocity in the duct v, =6.0m/s

Wanted a) pressure drop Apy (static pressure drop in the duct in front of the diffuser)
b) sound power level L, of one diffuser, Ly,nc, LWNR

Solution Page 19
Handling: Vet cor. = 2.9 - 1.2 = 3.48 m/s (count with f,, because the blades ar in opposed position).
By DGS5, Vet corr. = 3.48 m/s and v, = 6.0 m/s can be determined Apg and L, .

Conclusion
a) pressure drop Apg = 43 Pa (static pressure drop in the duct in front of the diffuser)

b) sound power level L, = 54 dB(A). This value corresponds to a grille B x H = 600 x 100 mm. Of the table
‘correction of the grille dimension' we see:

f, -A_003 _g5
A, 0.06

The result is a correction of -3 dB.
Sound power level L, = 54 - 3 = 51 dB(A) / diffuser, L,nc = 51 - 4 = 47 dB(A), Lyng = 51 - 2 = 49 dB(A)

Table ,,same diameter value - @“ dgl = 2xBxH [m]

(B + H)
B [mm]
HImm] | 299 250 300 400 500 600 750 900
50 0080 | 0083 | 0086 | 0089 | 0091 | 0092 | 0094 | 0095 | [ml
100 0133 | 0143 | 0.150 | 0.160 | o0.167 | 0.171 | 0476 | o0.180 | [ml
150 0.171 0.188 0.200 0.218 0.231 0.240 0.250 0.257 [m]
200 0200 | 0222 | 0240 | 0267 | o028 | 0300 | 0316 | 0327 | [ml
250 0222 | 0250 | 0273 | 0.303 | 0333 | 0353 | 0375 | 0391 | [ml
300 0240 | 0273 | 0300 | 0343 | 0375 | 0400 | 0429 | 0450 | [ml

20




Technical Data

Sound power level DG1 supply air (without quantity adjustments)

1. Sound power level L,,5 and pressure drop Apy; Aps, DG1, B x H =600 x 100 mm,
nom. surface of reference A, = 0.06 m?, sound power level of reference Wy = 1012 W

Tolerances: total level + 2 dB, octave level + 4 dB

Apy 2 3 4 5 6 8 10 20 30 40 50 60 70 [Pa]
60 +——F o
< 50 == 50
% =
< 40 40
3
. =
g
R 30
g ol +
S |.2dal 12 1T
o =
20 Bl DG1,600x100mm 4 20
2 - TN OHT Ae=00em I
3 oL R -+
t s
@ 15 L L L R 15
60 . { | 60
anl
50 e 50
= 40 ! £ 40
‘E'; 3 1 = = i I ;
_| 30 250_\'\ = = 30
T) -’ |t
P T
5 —g R A 4
H 20 1 E- = 20
o
FA 12905 Y aany N
I . 3, 5 ITSAITS,
3 DM Oy Y ARES S
12 AL o el 12
Apy 2 3 4 6 8 10 20 30 40 50 60 70 [Pa]
8 i i i i : 11 P4 8
7 \5\{9?3— i d\@ﬁ? 7
6 3 S d\\le‘g'z S 6
5 “ i%\e' ; d\le(g‘ %b? ! 5
3 L b‘% 1y < B E
@ 4 & ”» AT o5, +f] 4
E, 3 > i !’Qoe»@e’\Q "'_ T
5 3 == Sl 7 . 63509 N 3
z o AT
= 3 g 1y | L]
ie] l o dNe f M_" i
¢ 2 o I/ 4 ’\b‘g T N u 2
@ — | H ﬂ: |
= ﬁ a , ::Jﬁ HE::
o 1.5 17 Tt HH t LAl — 1.5
Aps 2 3 4 5 6 8 10 15 20 25 30 40 50 60 70 [Pa]
Pressure drop Aps [Pa] —
2. Correction ,dimension of grille* 3. Correction factor E)l(ample: DG1, B x H =300 x 100 mm; v = 3 m/s
itis: La = Lya + AL, [dB] for DG3 Diagram = Aps = 2.§ Pa; Lyao.06 = 20 dB(A)
Aps DG3 =0.8 x Aps DG1 LW0.06;125HZ =23 dB; LW0.06;250HZ =26 dB a.s.o.
iven: AL,,, = 10 x log (&) =10 x log (A ion:A_0.03 _ .
9 w2 9 (Ao) 9 (0.06) Correction: =06 0.5=AL,a=-3dB
_ st 4. Lyn - U. Lyng - values = Lwro.0s =20 -3 =17 dB(A)
313 Lunc = Lwa - 4 Lwo.03;125Hz = 20 dB; Ly0,03;250H; = 23 dB a.s.o.
5.9 Lwnr = Lwa -2 LwNcp.os =17 -4 =13
<:S _ LWNRO,03=17_2=15

1 A
025 05 1 2 4 8 Ao
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Technical Data

Sound power level DG5 supply air

1. Sound power level L,,5 and pressure drop Ap;; Aps, DG5, B x H =600 x 100 mm
nom. surface of reference A, = 0.06 m?, sound power level of reference Wy = 1012w

Tolerances: total level + 2 dB, octave level + 4 dB

Direct stream

Apt 7 8 910 15 20 25 30 40 50 60 80 100 150 [Pal ( )
70 : : : : 70
§ B ! T
< 60 : FEEE60 .
o == o
< 507 DG5 =
3 5 600 x 100 mm = Vi1 =g
= 403 =t A, =0.06 m2 E
3
5 1 d@\N Aps
Y : 30
a Apy
2 ==
3 1T = dg| x12
Q I
a 1 204+ 20
60 m 60 In the stream duct
@ 50; ii b __50 (_ — — _)
540 e d ! 40 .
o
° =0 WZ
> ] ’\25 1
. 30 gﬁl:;_ 30 Vie =
z I 259\’\
8_ . 1« : F | 1'/ d I
o FA S X & Ap
= S & S Ot Y ° v
3 S o 7w ZiF I RS Apt off
7 8 910 15 20 30 40 50 60,70 80 100 130 170 Apy [Pa] In th d
@ ko 150l n the stream duct
< 10
— yd
o ’</'<>< 7 8
: gEB S ca=Ce 22
§ | — i < —<— ZAZ g
7 8 910 15 20 30 40l 50 60 70 80 100 130 . 170
E ] 90 110 = 150 Aps[Pal In the stream duct
_‘; 15 4 15
g 12 Bzt A/ 12
S 0 ‘ //. 2%
= C 1A ZBe 4 / / 9
S 6 6
2| - AT A .
0 F 0
7 8 910 15 70 Apy [Pa]
| | | | Direct stream
63 o=/
. = :
5£ A =
A 2HA 4~ 67 E
4 A A yAV4 4
@ Ev.a 717 ;/ / A aumin HHE ‘l ':}(\&\\
£ V.Aar.ay4 I Al L oY
5 ) TR # / : AT °
> V4 V4 p |
Q - L= ]  § f 1 ;Hf
5 2 I A 1A LA ] 2
g 527 =g i
0°— 201w "
@ 1100 : i ar e I 12
5 geg. —~ , %
O 140°—] 2 Il
2 oA T LAl
T2 9711 13 15 17 21 25 29 37 45 53 69 88 108 148 Ap.[Pal .
SQ 7 33 61 77 98 128 168 Direct stream

Q.GE&/ Pressure drop Aps [Pa] —
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2. Correction 'dimension of the grille'

Technical Data

A
+9
itis: Lya = Lya + ALy [dB] o +6
S4+3
. . _ A _ A N + 0
glven.Asz_1OxlogK0_10ongm j 29
< -6 A|L
-9 g™ f1=h
3. LwNC - u. LwNR - value 025 05 1 2 4 0
Lwne = Lwa - 4
Lunr =Lwa-2
3. Conversion factors f for vy of v (Direct stream)
Duct dimensions: ~ H+10*3, B + 15*3
by DGVAR + DGSELF: H + 1o+g B+ 25+g
BxH | 200x50 300 x 50 400 x 50 500 x 50 600 x 50 750 x 50 [mm]
f 0.585 0.599 0.606 0.610 0.613 0.616 [-]
BxH | 200x100 | 250x 100 | 300 x 100 | 400 x 100 | 500 x 100 600 x 100 | 750 x 100 | 900 x 100 |[mm]
f 0.638 0.647 0.653 0.661 0.666 0.669 0.672 0.674 [-]
BxH 300 x 150 | 400x 150 | 500 x 150 600 x 150 | 750 x 150 | 900 x 150 |[mm]
f 0.673 0.681 0.686 0.690 0.693 0.695 [-]
BxH 400 x 200 | 500 x 200 600 x 200 | 750 x 200 | 900 x 200 |[mm]
f 0.692 0.697 0.701 0.704 0.706 [-]
BxH 600 x 250 | 750 x 250 | 900 x 250 |[mm]
f 0.707 0.711 0.713 [-]

5. Examples

5.1 Direct stream (

2 dgl x12

!
Vi1 —> —>
Veff
Aps
Apy

Given Vetf = 3.2 m/s
DG5, 600 x 50 mm, 100% open, 0° diverging
Wanted a) Lya in dB(A), Lyne: Lwnr
b) Apg + Apt in Pa
C) Vi1 inm/s
Solution a)Lya=37-3=34dB(A), Ly =34-4=30,L,g =34-2=32
b) Aps = 19 Pa, Apt = 22 Pa
C) Vk1 =3.2x0.613=2.0m/s
5.2In the streamduct (= = = =)
Given Vet = 2.9 m/s, vko = 6.0 m/s
DG5, 300 x 100 mm, 100%, opposed position
Wanted a) Lya in dB(A), Lyne Lwng
b) Apg + Apt in Pa
Solution a)Lya=54-3=51dB(A), Lync=51-4=47,Ly,\g=51-2=49

b) Apg = 43 Pa, Apt = 64 Pa
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Technical Data

Sound power level DG6 supply air - damper 100% open

1. Sound power level L,,p and pressure drop Ap;; Aps, DG6, B x H =600 x 100 mm
nom. surface of reference A, = 0.06 m?, sound power level of reference Wq = 1012w

Tolerances: total level + 2 dB, octave level + 4 dB

Dp: 2 3 4 586 8 10 20 30 40 50 60 80 100 [Pal
70 +H—+— 70
60 =" 60
< 50 - 50
o] "
= 40 —> 40
3 .
[ 30 30
8 28
5 E e 2dgi212 | —I=
2 DG6, 600x 100mm __|__
8 20 / T HT Ao=o006me 1 20
-8 Dpy Dpg — =
3™ [ ————
70 L — 70
60 60
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2. Correction ,dimension of grille‘ 3. Correction factor Example: DG6, B x H =300 x 100 mm; vgs = 3 m/s
itis: Lya = Lya + AL, [dB] for DG8 Diagram = Lyag.06 = 21 dB(A)
Apg DG8 = 0.8 x Ap, DG6  Lyg.06:125Hz = 22 dB; Lyg.06:250Hz = 27 dB a.s.o.
Uan- _ A) _ A
given: AL, =10 x log (Ko) =10 xlog (0.06) Correction: %: %z 0.5=AL,pn=-3dB
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4. LynG - U- Ly - values = Lya03 =21 - 3 = 18 dB(A)
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Technical Data

Sound power level DG6 supply air - damper 75% + 50% open

1. Sound power level L5 and pressure drop Apy; Aps, DG6, B x H = 600 x 100 mm
nom. surface of reference A, = 0.06 m?, sound power level of reference Wo = 107712 w

Tolerances: total level + 2 dB, octave level + 4 dB

Sound power level Ly, [dB(A)]

Outlet velocity Veff [m/sec] Sound power level L, [dB]

Outlet velocity Veff [m/s]
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Technical Data

Sound power level DG8 exhaust air - damper 100% open

1. Sound power level L,,p and pressure drop Apy; Aps, DG8, B x H =600 x 100 mm
nom. surface of reference A, = 0.06 m?, sound power level of reference Wy = 1012w

Tolerances: total level + 2 dB, octave level + 4 dB

Sound power level Ly [dB(A)]

Sound power level L, [dB]

Outlet velocity vetf [m/s]
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2. Correction, dimension of grille‘
itis: LA =Lya+ AL, [dB]

ALy [dB]
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3. Lwne - U. LynR - value
Lwne = Lwa-4
Lwnr = Lwa -2

given: AL, =10 x log (%) =10 x log (ﬁ)

Example: DGS8, B x H =300 x 100 mm; vgs = 3 m/s
Diagram = Lyag.06 = 21 dB(A)
Lwo.06;125Hz = 26 dB; Lyo.06;250Hz = 26 dB a.s.o.

Correction: 2=0.03 _ g5 —, ALya=-3dB
Ao 0.06

l0)
= LWAO.O3 =21-3=18 dB(A)
LW0.03;125HZ =23 dB, LWO.03;250HZ =23 dB a.s.o.

Luncoog = 18 - 4 = 14
LuNRo.gs = 18 -2 = 16



Technical Data

Sound power level DG8 exhaust air - damper 50% open

1. Sound power level L,,p and pressure drop Apy; Aps, DG8, B x H =600 x 100 mm

nom. surface of reference Ay = 0.06 m?, sound power level of reference Wy = 10'1_2 W
Tolerances: total level + 2 dB, octave level + 4 dB
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2. Correction ,dimension of grille* 3.Lync - U. Lyng - value  Example: DG8, B x H = 300 x 100 mm; veg = 3 m/s
itis: Lya = Ly + AL, [dB] Lune = Lya - 4 Diagram = L,a0.06 = 35 dB(A)
Lwng = Lwa - 2 Lwo.06;125Hz = 39 dB; Lo 06;250Hz = 39 dB a.s.o.
given: AL, =10 x log (A) =10 x log (_A) A 0.03 _ .
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Technical Data

Determination of volume air flow rate at TROX HESCO diffusion grilles

Supply air
Tests have shown that the most reliable measurements are obtained using a rotating vane anemometer. Care should be taken
that the anemometer head lies on the grille blades. The figure shows the exact position of the head containing the vanes:

* B/2; but between two blades ! rotating vane placed direct on the blades !

B

*B/2
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Observe the following

- With the blades set in the straight (neutral) position, make several measurements over the nominal width B of the grille
and then take the average of these readings.

- For a divergent setting of the front blades, it is also an advantage to make several measurements. This is absolutely ne-
cessary with the DG5 grille type.

The measurements must, however, only be made in the central area, i.e. where the blades still have a straight setting.
The measured value vgen, lies between the effective discharge velocity vef and the discharge velocity, referred to the grille
nominal area.

To get the effective discharge velocity v, the measured value vgem has to be multiplied by a correction factor 5.

Veff = Vgem X f2 [m/s]

The size of the correction factor f, is dependent on the setting of the air control blades.
This applies to all DG types (DG1, DG3, DG5, DG6, DG7, DG8, DG17, DGL, DGX and DGR).

Setting of the Correction factor f2 for setting angle of the blades behind
blades in front
04=0° o4 =22° oq =42° o4 = 55°
0° straight 1.18 1.07 0.98 0.80
44° 1.03 0.93 0.88 0.80
84° 0.89 0.88 0.84 0.73
110° 0.74 0.77 0.76 0.70
140° 0.56 0.62 0.59 0.60
opposed 0.57 0.55 0.54 0.50

The supply air volume flow V5 of an air diffuser is calculated according to the formula below.

Vz =Vesr x Ax 3600 x 1 x 1 r = Area ratio A net = 0.77

=Vgem X fp x Ax 3600 x r x [m3/h] u = Contraction coefficient A nom= 0.974
= Vgem X fy x A x 2'700
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Technical Data

Example
Given DG1, 600 x 100 mm, Blades in straight position.
Vgem (taken of measuring) = 2.8 m/s
Wanted a) Outlet velocity v
b) Air flow rate V, of the diffuser

Solution a) Outlet velocity v
Veff = Vgem X f, =2.8 x 1.13=3.164 m/s

b) Air flow rate V, of the diffuser

Calculated  Vy =Vex Ax3600xrxp
=vgemxf2xAx3600xrxu
=2.8x1.13 x 0.6 x 0.1 x 3600 x 0.77 x 0.974
= 515 m3/h, diffuser

Exhaust air
Tests have shown that the most reliable measurements are obtained using a rotating vane anemometer. Care should be taken

that the anemometer head lies on the grille blades (as shown in the figure).

To calculate the exhaust air velocity v, the measured value vger, has to be multiplied by a correction factor fs.
The correction factor f3 is 1.053. This is valid for all DG types (DG... and DGR...1 to 8, DG17, DGL..., and DGX...) with straight

blade positions.

The exhaust air volume flow V. of an air diffuser is calculated according to the formula below.

VaL =Ver x A x 3600 x I x ;1
= Vgem X f3 x A x 3600 x r x u [m3/h]
= Vgem X 1.053 x A x 2'700

Maximum air velocity in ventilation and air conditioning systems (pipes and ducts)

Explanatory note: Recommendations from diverse energy-saving consultancy services

Air flow rate V Air velocity vy, Air flow rate V Air velocity vyo
[ma/h] max. [m/s] [m3/h] max. [m/s]
until 1000 3 until 4000 B
until 1500 3.5 until 5500 5.2
until 2000 4 until 7000 05
until 2500 4.2 until 10000 6
until 3000 4.5 more than10000 7
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Technical Data

Definitions

Throw Lg 5 [m]

The throw is the horizontal or vertical axial distance v, , 5 that an air stream travels from the air outlet before the maximum
stream velocity is reduced to 0.5 m/s. The average stream velocity at this point is approx. ~ 0.3 m/s. The throw varies depen-
ding on the grille size, grille configuration, outlet velocity, blades position as well as the outlet arrangement within the room.
Room depth Ry [m] £Lg 35

To prevent draughts, the air velocity at the opposite wall should not exceed 0.35 m/s on the axis of the air stream. In the dia-
grams 1, 2, 3 and 4 for the dimensioning of the grille, the room depths are determined for an air throw of L 35. The mean air
velocity at this point is 0.15...0.2 m/s.

Outlet velocity vgg [M/s]

Our diagrams are based on the effective air velocity at the free area of the air outlet with blades in straight position. Refer also
pages 28 + 29: Determination of volume flow rate at TROX HESCO diffusion grilles.

v'=V/(A x uxrx3600) [m/s]. Whereas: V = air flow rate [m3/h], A = nominal area [m?], u = contraction factor = 0.974,

r = free area/nominal area = 0.77.

Standard single grilles

Standard single grilles are those outlets which we keep on stock and include grilles whose aspect ratio (grille length/height ) or
B/H is less than 16. Calculation according to diagram 1, pages 3, 4, 5 and diagram 2, pages 7, 8 and 9.

Continuous grilles

These are single grilles which are joint together to form continuous grille. Calculation according to diagram 3 and 4, pages 10
and 11, provided that the aspect ration B/H is greater than 16. For supply air grilles we recommend setting up alternating ac-
tive and passive zones, e.g. 1 m active, 1 m passive, 1 m active and so on.

Positioning of the grilles

The supply air grilles must be positioned as to avoid that the primary air stream reaches the occupied zone and that light fit-
tings, beams, columns, etc. obstruct or deflect the air stream.

Distance D [m]

In the calculation examples above, the minimum distances D necessary between grille and side wall and between grille and
ceiling are given.

Note
Due to design changes the aerodynamic data and noise information may be subject to change.
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Legend

Symbol

|-WNC
LwNR

AL

w2

I‘0.35
OK FB

UK DG

Rt44..140
RTg
Rs
r

RL

Unit

m2

m2

<> Grad
mm, m

<> Grad

mm, m

mm, m

mm, m

Pa
Pa

Technical Data

Designation

Nominal surface (nominal cross-section of a grille)

Nominal surface of reference in the acoustics = 0.06 m? (DG... 600 x 100 mm)
Air stream divergence angle (with reference to H)

Nominal width of grille

Air stream divergence angle (with reference to B)

2xBxH
(B +H)
Divergent blade position of the front, vertical blades

same diameter value =

Distance of horizontal discharge between the DGs and distance between grille and
side wall

Distance of vertical discharge between the DGs and distance from the side wall
Diffusion grilles, type of grille

Min. installation height (fitting height)
OK FB...UK DG = top edge of the floor to bottom edge of the diffusion grille

) - (5%)

Conversion factor for vk1 of v

Correction factor for other grille dimensions (

>|>

o
Correction factor supply air

Correction factor exhaust air

Nominal height of grille

Sound power level, according to filter "A"

Maintained noise rating curve of the sound power level spectrum, Ly,nc = Lya-4 dB
Maintained noise rating curve of the sound power level spectrum, L,ng = Lya-2 dB
Acoustic power level difference referred to other grille sizes

Air throw for a final velocity of 0.5 m/s on the air stream axis

Air throw for a final velocity of 0.35 m/s on the air stream axis ("room depth Ry)
Top edge of the floor

Bottom edge of the diffusion grille

Pressure drop

Total pressure drop

Room height according to the plan of the building

Room depth (by free stream or Coanda effect) = Lg 35

Room depth , diverging positions of blades 44°, 84°, 110° u. 140°

Room depth, opposed position of blades

Room width according to the plan of the building

Surface proportion (free surface/nominal surface = 0.77)

Room length according to the plan of the building
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continued from page 31

Symbol
[
A®

AB g5

Og
OR
T

Veff

Veff 44°...140°
Veff geg

VL

Vios

\Y}

VagL

VauL

Vgem
Vk
Vit
Vk2

Vi3

32

Unit

K, Kelvin

K, Kelvin

°C, Celsius
°C, Celsius
mm

m/s

m/s
m/s
m/s
m/h
m/h
m/h
m/h
m/s
m/s
m/s
m/s
m/s

m/s

Designation . .
Contraction number = 0.974

Temperature difference Theta (room temperature - supply air temperature)

Temperature difference Theta at the end of the air stream (on the stream axis) for
Los

Air stream temperature Theta in the grille (supply air temperature)
Room air temperature Theta
Depth of mounting for DGR5, DGR7 and DGR17

Air velocity at the DG, referred to the net cross-section area when the blades are in
the ,straight” position.

Air velocity, diverging positions of blades 44°, 84°, 110° u. 140°
Air velocity by opposed position of blades

Air velocity on the stream axis

Air volume rate at the air throw distance Ly 5

Air volume rate

Air volume rate exhaust air

Air volume rate supply air

Measured air velocity at DG

Velocity in the stream core

Incident air stream velocity in the supply air duct (pressure duct)
Transfer air stream velocity in the supply air duct (flow duct)

Air velocity in the exhaust air duct

Transfer air velocity in the exhaust air duct
Number of diffusion grilles
Air stream drop in the cooling case or air stream rise in the heating case

Air stream drop at a room temperature of 20° C

We reserve the right to make design and shade of colour changes (05/2015)



