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2 Series 20.1

Single deflection grilles (SUPPLY)
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Series, aluminium grille
Series, steel sheet grille

Single deflection with horizontal blades
Single deflection with vertical blades

Without indication, not incorporated
Volume control damper type 29-0

Without indication, the grille is provided with holes
for screwing

Mounting frame

The grille is supplied with mounting frame

The grille is supplied without mounting frame, but it
is prepared for its usage

Length in mm (horizontal direction) x height in mm
(vertical direction)

Description

Type 20-SH aluminium grilles, adjustable blades.
Type 21-SH steel sheet grilles, adjustable blades.

Finishes

Anodised aluminium in its natural colour.
Steel sheet painted in white RAL 9010.
Special finishes available upon request.

Dimensions for use with mounting
frame

When the grilles are fixed with a metal frame, the size of the
opening corresponds to the nominal size of the grilles. For example,
a grille of 500 x 300 would require an opening of the same
dimensions.

Dimensions for screw mounting

When the grilles are fixed with screws, the size of the opening
corresponds to the nominal size of the grilles reduced by 5mm in
both length and height. For example, a grille of 500 x 300 would
require an opening of 495 x 295.

Blade dimensions

The blade’s maximum length is 490 mm, if the length is longer than
that, necessary reinforcements will be added, so that the blade is
never longer than the previously mentioned measurement.

Single deflection with volume
control damper

The damper is actuaded from the front by a screw driver.

Identification

All grille dimensions are defined by length (L) and followed by
height (H). L x H is the dimension of the free opening. When the
grille does not incorporate a mounting frame but is prepared for
screwing, the dimension of the opening will be L-5 mm x H-5 mm.
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Double deflection grilles (SUPPLY)

!

 {LxH)

oy

(L=20 ) x ( H=20 ) _|_24
(LB ) (He2B)

(L8 )% [ H-5) I

PO,

24| {L-20 ) x { H-20 )
[ Le28 ) x [ He2B )

1 ju [ 111 1j__“

Series, aluminium grille
Series, steel sheet grille

21
Double deflection with horizontal blades
D Double deflection with vertical blades

n Without indication, not incorporated

Volume control damper type 29-0

Without indication, the grille is provided with holes
for screwing

Mounting frame

The grille is supplied with mounting frame

The grille is supplied without mounting frame, but it
is prepared for its usage

LxH Length in mm (horizontal direction) x height in mm
(vertical direction)

Description

Type 20-DH aluminium grilles, adjustable blades.
Type 21-DH steel sheet grilles, adjustable blades.

Finishes

Anodised aluminium in its natural colour.
Steel sheet painted in white RAL 9010.
Special finishes available upon request.

Dimensions for use with mounting
frame

When the grilles are fixed with a metal frame, the size of the
opening corresponds to the nominal size of the grilles. For
example, a grille of 500 x 300 would require an opening of the
same dimensions.

Dimensions for screw mounting

When the grilles are fixed with screws, the size of the opening
corresponds to the nominal size of the grilles reduced by 5mm in
both length and height. For example, a grille of 500 x 300 would
require an opening of 495 x 295.

Blade dimensions

The blade’s maximum length is 490 mm, if the length is longer than
that, necessary reinforcements will be added, so that the blade is
never longer than the previously mentioned measurement.

Double deflection with volume
control damper

The damper is actuaded from the front by a screw driver.

Identification

All grille dimensions are defined by length (L) and followed by
height (H). L x H is the dimension of the free opening. When the
grille does not incorporate a mounting frame but is prepared for
screwing, the dimension of the opening will be L-5 mm x H-5 mm.
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Quick Selection Table (DOUBLE DEFLECTION)

Dim. 200x100 250x100 300x100 250x150 300x150 350x150 600x100 500x150 600x150 600x200 1000x150 | 1200x150 | 1100x200 | 1200x250

(mm) 200x150 250x200 | 400x150 | 350x200 | 450x200 | 500x250 | 750x200 | 900x200 | 900x250 | 1000x300
300x200 350x250 | 400x300 | 600x250 | 750x250 | 750x300
300x300 500x300 | 600x300
Q A (m%) | 0,0098 0,0125 0,0148 0,0183 0,0224 0,0262 0,0309 0,0381 0,0474 0,0660 0,0801 0,0970 0,1210 0,1670
(neih) [ (Us) «C®) [ 0 30 [0 3|0 3]0 3]0 3]0 3]0 3]0 3]0 3]0 3]0 3]0 3]0 3]0 3
100 278 |V, (ms)| 28 2822 22|19 19]15 15|12 12|11 11]09 09|07 07|06 06
Xm| 22 18|19 16|18 14|16 13|15 12|13 11|12 10|11 09|10 08
p(Pa)| 32 39|20 24|14 17|09 11|06 07|04 05|03 04|02 03|01 02
NR (dB)| 10 12 5 7
150 417 |V, (ws)[ 43 43]|33 33|28 28[23 23|19 19|16 16|13 13|11 11[09 0906 06
X(m| 33 26|29 23|27 21|24 19|22 17|20 16|19 15|17 13|15 12|13 10
p(Pa)| 7.2 87|44 53|32 38|21 25|14 1710 12|07 09|05 06|03 04|02 02
M| 20 22 Q15 17 | 12 14| 8 10 | 4 6
200 556 |V, (ms)| 57 57|44 4438 38[30 30(25 25[21 21|18 18|15 15|12 12|08 08][07 07
X(m| 44 35|39 31|36 29032 26|29 23|27 22|25 20|22 18|20 16|17 14|15 12
p(Pa)| 129 154| 79 95|56 6837 44|25 30|18 2213 16|09 10|05 07|03 03|02 02
MR\ 27 29 | 22 24 |19 21 }15 17 |11 13| 8 10| 5 7
250 694 |V, (ws)| 71 71|56 56|47 47|38 38|31 31|27 27|22 22|18 1815 15|11 11|09 09
X(m)| 55 44]49 39|45 36|40 32]36 2934 27|31 25[28 22|25 20|21 17|19 15
p(Pa)| 20,1 241]123 148| 88 106|588 69]38 46|28 34|20 24|13 16|09 10|04 05|03 04
NR(dR)| 33 35 | 28 30 | 24 26 |20 22 )16 18 |13 15 | 10 12 | 6 8
300 833 |V, (ms)| 85 85(67 67|56 5646 46|37 37|32 32|27 27|22 22|18 18|13 13|10 10[09 09
X(m| 66 53|58 47|54 43|48 39|44 35|40 32|37 30|33 27|30 24|25 2023 18|21 17
p(Pa)[ 289 347|178 213|127 152] 83 100| 55 66|40 49|29 35[19 2312 15|06 08|04 05|03 04
M| 37 39 | 32 34 | 20 31 |25 27 [21 23)18 20 [15 17 [10 12| 6 8
350 972 |V, (ms)[ 99 99|78 78|66 6653 53|43 43[37 37|31 31[26 26[21 21|15 15[ 12 12[10 10
X(m| 77 62|68 55|63 50|56 45|51 41|47 38]43 35|39 31|35 2830 24|27 22|24 20
p (Pa)| 394 472|242 200|173 207|113 135] 75 90|55 66|40 48|26 31|17 20|09 10|06 07|04 05
NRry| 41 43 | 36 38 |33 35 [ 29 31|25 27 |21 23|18 20|14 16 [ 10 12
400 | 1111 [V, (ms)| 113 11,389 8975 75|61 61]50 5042 4236 36|29 2923 23|17 17|14 1411 11[09 09
xm| 88 70|78 62)72 57|64 51|58 47|54 43|50 40|45 36|40 32|34 27|31 25|28 22|25 20
p (Pa)| 514 617|316 379)225 271|147 177] 98 18|72 86|52 62|34 41|22 26|11 14|08 09|05 0603 04
NR(dR\| 44 46 | 39 41 | 3638 | 32 34|28 30|25 27 |22 24 )17 19|13 15 | 7 9
450 | 1250 |V, (ms) 100 100| 84 84|68 68|56 56|48 48|40 40[33 33|26 26|19 19|16 16|13 13|10 10
X (m) 88 70|81 6472 58|65 52|61 48|56 45|50 40]45 3638 31|35 28|31 25|28 23
p, (Pa) 400 480|285 342|187 224|125 149| 91 109|65 79|43 52|28 33|14 17|10 12|07 08|04 05
NE (dm) 42 44 | 39 41135 37 |31 33|28 3024 2|2 22|16 1810 12| 6 8
500 | 1389 |V, (ms) 11 11|94 94)76 76|62 62|53 53|45 45|36 36|29 29|21 21|17 17|14 14|11 11|08 08
X (m) 97 78|89 72]80 64|73 58|67 54]62 50|56 45[50 40|42 34|38 31|35 28|31 25|27 21
p, (Pa) 494 593|352 423]230 276|154 185|112 135| 81 97|53 64|34 41]18 21|12 14|08 10|05 06|03 03
NR (dB) 41 43§37 39|33 35 |30 32)27 20|23 25|19 21|12 14| 8 10| 5 7
550 | 152,8 |V, (m's) 103 103|83 83|68 68|58 58|49 49|40 40|32 32|23 23|19 19|16 1613 13|09 09
X (m) 98 79|89 71|80 64|74 59|68 54|61 49|55 4447 37|42 34|38 31|34 28|29 23
p, (Pa) 426 511|279 335]|186 223|136 163| 98 11764 77|42 50]21 26|15 17|10 12|06 08|03 04
NR (AR 44 46 | 39 41136 38 | 32 34|29 31825 27|21 23014 16|11 13| 7 9
600 | 166,7 |V, (m's) 13 11391 91|74 74|64 64|54 54|44 44|35 35[25 25|21 21|17 17| 14 14| 10 10
X (m) 107 86|97 77|87 70|81 65|74 59|67 54|60 48|51 41|46 37|42 34|38 30|32 26
b, (Pa) 50,7 609 [ 33,2 398]221 266|162 194 (116 140| 77 92|49 59|26 31|17 21|12 14|08 09|04 05
NR (dB) 46 48 | 42 44|38 40|35 37 |31 3|27 29|23 25|17 19|13 15| 9 11| 5 7
650 | 180,6 |V, (m's) 122 122|199 99|81 81|69 69|58 58|47 47]|38 38|27 27|23 23|19 19|15 15|11 1,1
X (m) 16 93 |105 84|95 76|87 70|80 64|72 58|65 52|55 44|50 40|45 36|41 33|35 28
p, (Pa) 59,5 714 (389 46,7260 312]190 228(137 164| 90 108]58 70|30 36|20 24|14 17|09 11|05 06
NR (dB) 48 50 | 44 46 | 40 42 | 37 39 | 33 35 |29 31 )25 27|18 2015 17 |11 13| 7 9
700 | 1944 |V, (m's) 106 10687 87|74 74|63 63|51 51|41 41]29 29|24 24|20 20[16 16|12 12
X (m) 13 90 [102 81]94 75|87 69|78 62|70 56|59 47]|54 43|49 39|44 35|37 30
p, (Pa) 452 542|301 362]220 264|158 190|104 125|67 81|35 42]|24 28|16 19|10 12|05 07
NP (dm) 45 47 | 41 43 | 38 40 |35 37 |31 33|27 20|20 22|17 19|13 15| 8 10
750 | 2083 |V, (mis) 14 11493 93[80 8067 67|55 55|44 4432 32]26 26|21 21|17 17|12 12
X (m) 121 97 109 87 101 81]93 74|84 67|75 60|64 51]|58 46|52 42|47 38|40 32
p, (Pa) 51,8 622|346 415(253 303]182 218(120 144) 77 93|40 48|27 32|18 22|12 14|06 07
NR (dR) 47 49 | 43 45 | 40 42 | 37 39 | 33 35 )28 30 )22 24)18 20| 14 16| 10 12
800 | 2222 |V, (mss) 121 121| 99 99|85 85|72 72|58 58|47 47|34 34[28 28|23 23|18 18|13 13
X (m) 129 103|116 93 [108 8699 79|89 71|80 64|68 54|62 49]|56 45|50 40|43 34
p, (Pa) 59,0 70,8 (394 472|288 345]207 248|136 163| 88 106] 45 54|31 37]21 25|13 16|07 08
NR (dR) 49 51 | 45 47 | 42 44 | 38 40 | 34 36 |30 32 )24 26|22 22)16 18| 12 14
850 | 2361 |V, (m's) ; 105 10590 90|76 76|62 62|50 50|36 36|29 29]24 24|20 20|14 14
Kx(m) C_O”eCtlon fa(_:tors for 124 99 114 91 105 84|95 76|85 68|72 58|65 52|59 48|53 43|45 36
p, (Pa) smgle deflection 444 533|325 390|234 280|154 184| 99 119] 51 61|35 42|24 28|15 18|08 10
NR (dR) . 46 48 | 43 45 | 40 42 | 36 38 | 31 33| 25 27 |21 23 |17 19|13 15| 7 9
900 | 250,0 [V, (mis) ngIIeS,ZO-SH, 20-SV, 12 12|95 95|81 81|66 66|53 53|38 38|31 31|26 26[21 21|15 15
X (m) _ _ . 131 105[121 97 [11,1 89 |100 80|90 72|76 61|69 55|63 50|56 45|48 38
p, (Pa) 21-SH and 21-SV: 498 598|364 437|262 314|172 207|111 134] 57 69|39 47|27 3217 20|09 11
NR(gp)| Vi =Table value x 0,8 48 50 | 44 46 | 41 43 |37 30 |33 35|26 28|23 25|19 21 )15 17| 8 10
950 | 2639 |V, (ms)| X =Table value x 1,1 118 118|101 101| 85 85|69 6956 56|40 40|33 33|27 27]22 22|16 16
X(m)| P;=Table value x 0,8 138 11,1128 102|118 94 |106 85|95 76|80 64|73 58|66 53|59 48|51 40
p.(Pa)| NR = Table value x 0,9 555 666|406 487(292 350]192 230(124 149| 64 77|43 52|30 3619 23|10 12
NREB \\h . 49 51 | 46 48 | 43 45|38 40 |34 36|28 30|24 26|20 2216 18|10 12
1000 | 277,8 |V, (ms) ere : o 106 10690 90|73 73|59 59|42 42|35 35|29 29f23 23|17 17
X (m) V = Effective velocity in m/s 134 108|124 99 (112 89 |100 80|85 68|77 62|70 56]63 50|53 43
p (Pa)| X=Throwinm 450 54,0(323 388|213 255[137 165| 71 85)]48 58|33 3921 25|11 13
neim| P, = Total pressure loss in Pa 47 49 | 44 46 | 40 42 |35 37 | 29 31 )25 27 [ 21 23 Q17 19| 11 13
1100 | 3056 |V,(ms)| NR = Sound level index in dB 17 11,7/ 99 99|80 80|64 64|46 46|38 38|32 3225 25|18 18
X (m) - . ; 148 118|136 109|123 98 |10 88|93 75|85 68|77 62|69 55|59 47
p, (Pa) A = Effective area in m 54,4 653|391 469|257 309|166 199| 86 103] 58 70|40 48|26 31|13 16
NR (dB) 49 51 | 46 48 | 42 44 1 38 40 | 31 33128 30 | 24 26|19 21113 15

NR > 40 NR 30 - 40 NR 20 - 30

Types: 20-SH, 20-SHO, 20-SV, 20-SVO, 20-DH, 20-DHO, 20-DV, 20-DVO, 21-SH, 21-SHO, 21-SV, 21-SVO, 21-DH,
21-DHO, 21-DV, 21-DVO

NR 10 - 20
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Quick Selection Table (DOUBLE DEFLECTION)

Dim | 200x100 | 250x100 | 300x100 | 250x150 | 300x150 | 350x150 | 600x100 | 500x150 | 600x150 | 600x200 | 1000x150 | 1200x150 | 1100x200 | 1200x250
(mm) 200x150 250x200 | 400x150 | 350x200 | 450x200 | 500x250 | 750x200 | 900x200 | 900x250 | 1000x300
300x200 350x250 | 400x300 | 600x250 | 750x250 | 750x300
300x300 500x300 | 600x300

A () | 0,0098 0,0125 0,0148 0,0183 0,0224 0,0262 0,0309 0,0381 0,0474 0,0660 0,0801 0,0970 0,1210 0,670

(nem) | (Is) «C°) | 0 30| 0 30 | 0 30| 0 30| 0 30| 0 30| 0 30| 0 30| 0 30| 0 30| 0 30| 0 30| 0 30| 0 30
1200 | 333,3 |V, (ms) 108 108| 87 87 | 70 70| 51 51| 42 42 34 34| 28 28| 20 20
X (m) 149 119[134 107[120 96102 81|92 74|84 67|75 60|64 51

p, (Pa) 465 559|306 367|198 237|102 122|69 83|47 57|30 36|16 19

NR (dB) 48 50 | 44 46 | 40 42|33 35 |30 32|26 28|22 24)15 17

1300 | 361,1 |V, (ms) 17 11,7| 95 95| 76 76| 55 55| 45 45| 37 37| 30 30| 22 22
X (m) 161 129|145 116[130 104|110 88 100 80]91 73|81 65|69 55

p, (Pa) 546 656|359 431|232 279]120 144| 81 98|55 67|36 43|19 22

NR (dB) 50 52 | 46 48 | 42 44 | 35 37 | 32 34|28 30|24 26|17 19

1400 | 388,9 |V, (ms) 126 126|102 102 82 82]|59 59|49 49| 40 4032 32| 23 23
X (m) 173 139|156 125[140 112|119 95 (108 86|98 78|88 70|75 60

p, (Pa) 634 760|417 500|269 323|139 167| 94 113| 64 77]41 50|22 26

NR (dB) 52 54 | 48 50 | 44 46 |37 39|33 35 |3 32] 25 27|19 21

1500 | 416,7 |V, (m's) 109 109|888 88|63 63|52 52|43 43|34 34|25 25
X (m) 16,7 134|150 120|127 1021115 92 |105 84 ] 94 75|80 64

p, (Pa) 47,8 574309 371|159 191]108 130| 74 89|47 57|25 30

NR (dB) 50 52 | 45 47 |39 41|35 37 |31 33|27 29|21 23

1600 | 4444 |V, (m's) 117 17|94 94|67 67|55 55|46 46|37 37|27 27
X (m) . 17,8 143|160 128|136 108|123 98|12 89100 80|85 68

p, (Pa) Correction factors for 544 653|352 422[181 218]123 148| 84 101| 54 65|28 34

NR (dB) single deflection 51 53 | 47 49 | 40 42 | 37 39 |33 35|29 31|22 24

1700 | 4722 |V, (m's . 100 100[72 72|59 5949 4939 39[28 28
k)(((m; grilles, 20-SH, 20-SV, 170 136|144 115|131 105|119 95 |106 85|91 72

p, (Pa) _ _ . 397 476(205 246]139 167| 95 14|61 73|32 38

NR (dB) 21-SH and 21-SV: 48 50 | 42 44 | 38 40 | 34 36 |30 32|24 26

1800 | 500,0 |V, (ns) Vi = Table value x 0,8 105 105| 7.6 76 | 62 6252 52| 41 41| 30 30
X (m) X =Table value x 1,1 180 144|153 122|138 11,1126 101|113 90| 96 7.7

p, (Pa) P, = Table value x 0,8 445 534|230 275|156 187|106 128| 68 82| 36 43

NR (dB) NR = Table value x 0,9 50 52 | 43 45 | 39 41 )13 38 | 31 33|25 27

1900 | 527,8 |V, (m's) Where ° 11 111| 80 80 | 66 66| 54 54 | 44 44| 32 32
X (m) . 190 152|161 129|146 117|133 106|119 95 [101 81

p, (Pa) Vy = Effective velocity in m/s 496 595|256 307|174 208]11,8 142| 76 91|40 48

NR (dB) X =Throw in m 51 53 | 45 47 | 41 43|37 39|33 35|26 28

2000 | 5556 |V, (ms) P, = Total pressure loss in Pa 17 117| 84 84 | 69 69| 57 57| 46 46| 33 33
X (m) NR = Sound level index in dB 20,0 160|169 136|154 123]140 112|125 100]107 85

Pa = i in m2 549 659|283 340|192 231[131 157| 84 101] 44 53

Ng ((ng Ay = Effective area in m 52 54 | 46 48 | 42 44 | 38 40 |34 36| 28 30

2100 | 583,3 |V, (mis) 88 88|73 73|60 60]48 48| 35 35
X (m) 178 142[162 129|147 11,7131 105|112 89
p, (Pa) 312 375|212 255|145 174] 93 11,2] 49 59

NR (dB) 47 49 | 43 45 | 39 41|35 37 |29 3
2200 | 611,1 |V, (mis) 93 93|76 76|63 6351 51|37 37
X (m) 186 149|169 135|154 123]138 110|117 94
p, (Pa) 343 412|233 279|159 191]102 122 54 64

NR (dB) 48 50 | 44 46 | 41 43 |36 38|30 32
2400 | 666,7 |V, (ms) 10,1 101| 83 83| 69 69[ 55 55| 40 40
X (m) 203 16,3|185 148|168 134]150 120|128 102
p, (Pa) 408 49,0 (277 333|189 227]121 146| 64 76

NR (dB) 50 52 | 46 48 | 43 45 | 38 40 | 32 34
2600 | 7222 |V, (ms) Notes: 109 10990 90|74 74|60 60]43 43
X (m) . ) . 220 17,6(200 160|182 145|163 130]138 11,1
p, (Pa) - These selection tables are based on full-scale laboratory tests according 479 575|325 390|222 266|143 171] 75 90

NR (dB) to standards ISO 5219 (UNE 100.710) and ISO 5135 and 3741. These 52 54 | 48 50 | 45 47 | 40 42 ]| 34 36
2800 | 7778 [V, (mis) tests were performed with supply grilles 20-DH and 20-DV. 97 97|80 80|64 64]47 47
X (m) 21,5 17,2(196 157|175 140] 149 119
P, (Pa) - The ATU (Air Terminal Unit) is placed in the centre of the room. 37,7 4531257 309|165 198] 87 104

NR (dB) 50 52 | 46 48 | 42 44 | 36 38
3000|8333 TV, ;"2’:3 - The distance from upperside of ATU to ceiling is 0,2 m. ;2‘1‘ 12:2 281’% 186;’% 168’% 165’?0 156% 152’%
p, (Pa) 433 520|295 354|190 228|100 120

NR (dB) - Room width is half of its length. 52 54 | 48 50 | 44 46| 38 40
3200 | 888,9 |V, (mis) 92 92|73 7353 59
X (m) - Room height is 3 + 0,5 m. 224 17,9200 16,0170 136
p, (Pa) 336 403[216 259|113 136

NR (dB) - The At is equal to 10°C. (Difference between supply and room air 50 52 | 45 47 | 39 41
3500 | 972,22 |V, (mis) temperature) 100 100 80 80| 58 58
X (m) : 245 196|219 175|186 14,9
p, (Pa) . . . i 40,2 482|258 31,0( 136 163

NR (dB) - Sound index NR is based on sound power, without room attenuation and 52 54 | 48 50 | 41 43
3800 | 10556 |V, (mis) without damper (mounting according to 1SO). 109 109| 87 87 | 63 63
X (m) 266 21,2(238 190202 162
p, (Pa) - To obtain the pressure loss or sound level of grille with damper, see the 474 568|304 365|160 192

NR (dB) corresponding graph on page 11. 54 56 | 50 52 |43 45
4100 | 11389 |V, (ms) 94 9468 68
X (m) - Throws given correspond to a terminal velocity of 0,25 m/s in the occupied 257 205|218 175
p, (Pa) sone. 354 425|186 223

NR (dB) 51 53 | 45 47
4500 | 1250,0 |V, (m's) 103 103| 75 75
X (m) 282 225|240 192
p, (Pa) 427 512|224 269

NR (dB) 54 56 | 47 49

Types: 20-SH, 20-SHO, 20-SV, 20-SVO, 20-DH, 20-DHO, 20-DV, 20-DVO, 21-SH, 21-SHO, 21-SV, 21-SVO, 21-DH,
21-DHO, 21-DV, 21-DVO

NR 10 - 20

NR 20 - 30

NR 30 - 40

NR > 40
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General Information

Solution:

Example: : . , .
With the selection table for supply grilles and following the
Requirements: general criterion that for comfort installations the discharge
Air flow rate: 450 m3h velocity of these grilles will be between 2 and 3,5 m/s, we
Throw: 4to5m obtain:
Sound level: below 30 NR . e 12
Application: Offices Air flow r?te: : 450 m3h (6 125,0 I/s)
Required pressure loss: below 5 Pa V, (Effective velocity): - 3,3 m/ S
Effective velocity: 2t03,5m/s X (Throw): 5 m with 0° deflection
P, (Pressure loss): 4,3 Pa
NR (Sound level): 20
Grille 20-DH or 20-DV of 500 x 100 or 350 x 200.
Observing the results, the data obtained fullfill the
requirements of the project.
Correction factors for throw.
Some correction factors exist as a function of the ratio
between room width and length, the blade deflection angle
5 and the distance from grille to ceiling, and are defined in
1 | [w the following manner:
1 L:j 3 20-0V a 3O
=5 v A/L: Ratio between the width and the length of the room to
1 / be conditioned. For example, for a room with a width of 4,5
2] m and length of 4,5 m the factor equals 1 (see Fig. 1).
d length of 4,5 m the factor A/L Is 1 Fig. 1
Ca ] = *ﬁ‘ 20-DH o 30°
1.5] | C.: Factor obtained from the graph. For example, if the
] | 2 ov y 20-0H « o value of A/L= 1 and for a grille with 0° blade angle, the
. value of C, equals 1,3 (see Fig. 2)
] Ch: Correction factor for height, obtained from the distance
- 1.3 2z 24 between grille and_ceiling.
AL For a free jet C,, is always 1,1.
o e :[ﬁ For example, if the grille is located at 0,2 m from
=~ the ceiling the factor C;, equals 1 (see Fig. 3 and 4).
bt Once calculated these correction factors, the correction
L —s . factor for the throw (K;) can be determined by the following
] T formula:
1
o . Kc=Ca.Ch Kc=13.1=13
0.8 i
4 | In this case of selection by table, we would obtain the
as) | ) corrected throw (X,):
o 0.2 gy O as [Fe 4]

Xc=Kc/X Xc=1,3/X
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Useful recommendations

1. Maximum distance h max.

To obtain an adhering jet with cold air, it is advisable not to
exceed the distance of the grille with respect to the ceiling
(h max.) and the temperature difference At (difference
between room and supply air temperature) according to the
following table.

At “C) 0 6 9 12

h max (m) 0,65 0,37 0,25 0,13

For supply grilles with a nominal area higher than 0,35 m?
the A will be 70% of this area.

To obtain Vi use is recommended of a probe Alnor 2220 or
6070 P.

If a hot-wire anemometer is used (e.g. type
TSIVELOCICALC), the velocity obtained should be
multiplied by 1,3.

2. Maximum recommended velocity in occupied zone.
Due to the difference in the temperature of the air in the
room with respect to the cold supply air, the following
maximum velocities V, are recommended (see following
table).

At cold supply air (°C)

0 6 9 12

Grille in exterior

0,15 0,15 0,20 0,25
wall

Vz maximun

recommended L
Grille in interior

(m/s) 0,15 0,20 0,25 0,30
wall

Ll

3. Flow rate measurement

The air flow rate (q,) is obtained from the product of the
effective area of the grille (Ay) and its effective velocity (Vy):

av (M%h) = Ac (m?) . Vi (m/s) . 3600

To calculate A for grilles which are not included in the
tables the following figure can be used.

4. Induction effect

It is also possible to obtain the air flow rate induced in the
room from the so-called induction factor (g./q,) which is
determined by the parameters X. in m (corrected throw) and
the effective discharge area A in m?, according to the
following figure.

D15
0D
v
/'
& 0.05 rd
4
=~ 003 /’
/J
0.02 7
Fa
1
0.01 {4
/
ooz oupd 0.05 [N ] 0z 03
m” {LxH}

(Ay) m?
30 0,005 0.01 0.02 0.05 0.1
ANANL A S
A A A 0.2
1', /1"‘// /;'/
VA7 4
10 ,.-/’/ /4/§ ’ ,/
e A
-}:— a4 rﬁ Y
5 / 1/ // /1
4 4 N A r!’
3// // / Z
Ve iAW
2 f/.n" 404
744V 4
11 2 i 5 10 30
Xg(m)

Once this induction factor is known the total induced volume
is obtained by multiplication with the supply air flow rate.
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Accesories and mounting

Type MM

Metallic frame for grille mounting.

Screw mounting

Placing the grille in the opening, it can be screwed directly onto the
wall, sheet duct, etc.

For mounting in fibre ducts it is recommended that the metallic
mounting frame MM is used.

Fixing with mounting frame-clips
Once the metallic frame is located into the wall opening (fasteners
are incorporated in the frame), the grille can be placed. Pressing
lightly the grille will be attached perfectly to the mounting frame by
means of pressure clips.

Note: The mounting frame is always provided with drilled holes,
offering the possibility of screw mounting. This procedure is more
usefull for larger grilles and recommended for mounting in ceilings.

Fixing with mounting frame-
concealed fixing

Once the metallic frame is located into the wall opening (fasteners

are incorporated in the frame), the grille can be placed. Introducing
the grille will be attached perfectly to the mounting frame by means
of a concealed fixing.

Volume control damper 29-O

Volume control damper 29-0 is made of galvanised steel sheet with
opposite blades.

They can be applied to any type of grille (except filter holders and
door grilles).

It can easily be operated from outside by a screwdriver.
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9 =
The volume control damper 29-0 modifies the values of
min 142 . . .
100 f / sound level and pressure loss given in the selection tables.
80
B
o /“--..._____“ [ . Hereafter, and in the corresponding graph sound levels and
&0 . e total pressure losses (AP;) are presented for the grille
- / ""‘"/NFI = including the volume control damper as a function of the
/ ""“---...,L }f" parameters V, (effective velocity) and percentage of
o ~—~—— ~ opening of the damper (min, 1/2, max.).
30 h""‘*% /
\\ 1R 40 The graph expresses sound level NR as sound power level
'\.Z (without room attenuation) for the combination of grille and
20 S~ damper 29-0.
ﬁ:,:' ] 4 The value of Vi in the graph is that for the grille without
o \ " II%m 30 damper.
NNy
5 / MR 20
1 2 3 -5: 3 & 7 8810
Vk':m-s:l
Ac_(m?) 0,01 0,02 003 005 0,1 0.2 | A correction factor should be applied to the sound level as
NR -5,2 -1,9 0 +2,4 +5,8 +9,1 | a function of A, (effective discharge area) according to this

table.
Normalised dimensions of the grilles (in mm)

Length (L) 200, 250, 300, 350, 400, 450, 500, 600,
700, 800, 900, 1000

Heigth (H) 100, 150, 200, 250, 300, 350, 400, 450,
500, 600, 700, 800, 900, 1000

Special dimensions can be supplied upon request.
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Double deflection, 21-DVC

I Scries, grilles of steel sheet

Single deflection, vertical blades

Double deflection, first blades vertical and second
blades horizontal

Single deflection, vertical blades

Double deflection, first blades vertical and second
blades horizontal

Single deflection, vertical blades

Double deflection, first blades vertical and second
blades horizontal

Without indication, not incorporated
Volume control damper with inclination
Volume control damper without inclination
Volume control damper 29-O

Length in mm (horizontal) x height in mm (vertical)

Grilles for circular ducts (SUPPLY)

Description

KOOLAIR 21-SVC/DVC grille with single/double deflection for
circular duct with individually adjustable vertical blades.
KOOLAIR 21-SHC/DHC grille with single/double deflection for
circular duct with individually adjustable horizontal blades.
Dimensions LxH, for supply or return air (see table of models
adapted for circular duct &).

Finishes

Standard finish in galvanised sheet steel painted in RAL colour of
choice. Special finishes on request.

Dimensions

Table showing the different models based on diameters adapted
for circular duct 9.

Y
Model n @ Duct Min. @ Duct Max.
mm
SVIIC / SHIIC
DVIIC / DHIIC 7> 100 159
SVIC / SHIC
DVIC / DHIC 75 160 279
75 280 400
SVC /SHC 125 315 900
DVC / DHC 175 560 1250
225 630 1400

The dimensions of the gap are always L=5 mm x H=5 mm.
Table of installation dimensions on page 13.

Fixations

With screws (-T). The grille is pre-drilled for fastening with screws.

Accessories

-RFS-05. Regulating damper with angle adjustment.
-RFS-06. Regulating damper without angle adjustment.
-O. With opposed blade regulating damper.

Identification

The grilles can be single or double deflection. In all of the
descriptions of grille dimensions, the first dimension shall always
be understood to be the length and the second the height.
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Selection Table (DOUBLE DEFLECTION)

Dim.(mm) | 425x75 525x75 625x75 | 425x125 | 525x125 | 625x125 | 425x225 | 525x225 | 625x225 | 825x225 | 1025x225
() s) A, (m?) 0,0130 0,0160 0,0190 0,0250 0,0310 0,0370 0,0490 0,0610 0,0730 0,0970 0,1220
100 27,8 V_(m/s) 7.1 17 15 T

X (m) 5,3 4,8 4,4 3,8
p, (Pa) 3,0 2,0 1,4 0,8
NR (dB) 7 3
120 33,3 Vv, (m/s) 7.6 2.1 1,8 13 T
X (m) 6,4 5,8 5,3 4,6 4,1 .
P, (Pa) 113 2,9 2,0 1.2 08 Correction factors for
NR (dB) 7 4 : - :
140 38,9 Vv, (m/s) 3,0 2.2 2,0 1,6 1,3 T grilles W'th single
X (m) 7.4 6,7 6,2 5.4 8 44 deflection 21 SVC:
p, (Pa) 5,9 3,9 2,8 1,6 1,0 0,7
NR (dB) 15 " 7 2 V, = Table value x 0,8
160 44,4 V, (m/s) 3,4 2,8 2,3 1,8 1,4 1,2 X = Table value x 1,1
X (m) 8,5 7,7 7.0 6,1 55 5,0 P, = Table value x 0,8
p, (Pa) 7,7 5,1 3.6 2,1 1,4 1,0 NR = Table value -2 dB
NR (dB) 18 14 11 1
180 50,0 Vv, (m/s) 3.8 3,1 2,6 2,0 1,6 1,4 T.0
X (m) 9,6 8,6 7,9 6,9 6,2 57 4,9
p, (Pa) 9,8 6,4 4,6 2,6 1,7 1,2 0,7
NR (dB) 21 17 14 8 4 1
200 55,6 V, (m/s) 43 3,5 2,9 7.2 1,8 15 1,1
X (m) 10,6 9,6 8,8 7,7 6,9 6,3 5,5
p, (Pa)| 12,1 8,0 5,6 3,3 2,1 1,5 0,8
NR (dB) 24 20 16 11 7 3
250 69,4 Vv, (m/s) 53 7,3 3.7 2.8 2.2 1,9 1.4 T T,0
X (m) 13,3 12,0 11,0 9,6 8,6 7,9 6,9 6,1 5,6
p,(Pa)| 188 12,4 8,8 5,1 3,3 2,3 1,3 0,9 0,6
NR (dB) 29 25 22 16 12 9 3
300 83,3 V, (m/s) 0.3 52 4.4 3.5 27 2.5 1,7 1.4 11
X (m) 16,0 14,4 13,2 11,5 10,3 9,5 8,2 7.4 6,7
p,(Pa)| 27,1 17,9 12,7 7,3 48 3,3 1,9 1,2 0,9
NR (dB) 33 29 26 21 16 13 8 3
350 97,2 V, (m/s) 75 .1 5,1 3,9 3,1 2,6 7.0 16 13 T.0
X (m) 18,6 16,8 15,4 13,4 12,1 11,0 9,6 8,6 9 6,8
p,(Pa)| 36,9 24,4 17,3 10,0 6,5 4,6 2,6 1,7 1,2 0,7
NR (dB) 37 33 30 24 20 17 11 7 3
400 1111 V. (m/s) 8,5 6,9 LK:] W 3.6 3,0 2,3 T8 15 11
X (m) 21,3 19,2 17,6 15,3 13,8 12,6 11,0 9,8 0 7,8
p,(Pa)| 48,2 31,8 22,6 13,0 8,5 6,0 3,4 2,2 1,5 0,9
NR (dB) 40 36 33 28 23 20 15 10 7 1
450 125,0 Vv, (m/s) 5.6 7,8 6,6 2.0 4,0 3.4 2,6 2,0 T.7 1,3 T.0
X (m) 23,9 21,6 19,8 17,3 15,5 14,2 12,3 11,1 10,1 8,8 7,8
p,(Pa)| 61,0 40,3 28,6 16,5 10,7 7,5 4,3 2,8 1,9 1,1 0,7
NR (dB) 43 39 36 31 26 23 17 13 10 4
500 138,9 V. (m/s) 10,7 8.7 7.3 5,6 45 3,8 2,8 2,3 1,9 1.4 11
X (m) 26,6 24,0 22,0 19,2 17,2 15,8 13,7 12,3 11,2 9,7 8,7
p,(Pa)| 753 49,7 35,3 20,4 13,2 9,3 5,3 3,4 2,4 1,4 0,9
NR (dB) 46 42 38 33 29 25 20 16 12 7 2
600 166,7 V, (m/s) 12,8 10,4 EX:] 6,7 5.3 4,5 3.4 2,7 2.3 1.7 1,4
X (m) 31,9 28,8 26,4 23,0 20,7 18,9 16,4 14,7 13,5 11,7 10,4
p,(Pa)| 1085 71,6 50,8 29,3 19,1 13,4 7,6 49 3,4 1,9 1,2
NR (dB) 50 46 43 38 33 30 24 20 17 11 7
700 194,4 V, (m/s) 15,0 12,2 10,2 7.8 6,3 5.9 4,0 3,2 27 2,0 T.6
X (m) 37,2 33,6 30,8 26,9 24,1 22,1 19,2 17,2 15,7 13,6 12,2
p, (Pa)| 147,7 97,5 69,1 39,9 26,0 18,2 10,4 6,7 4,7 2,7 1,7
NR (dB) 54 50 47 41 37 34 28 24 20 15 10
800 2222 V, (m/s) 13,9 11,7 8,9 7.2 6,0 7.5 3,6 3.0 23 1,8
X (m) 38,4 35,2 30,7 27,6 25,2 21,9 19,7 18,0 15,6 13,9
p, (Pa) 127,3 90,3 52,1 33,9 23,8 13,6 8,8 6,1 3,5 2,2
NR (dB) 53 50 45 40 37 31 27 24 18 14
900 250,0 V. (m/s) 13,2 10,0 8.1 6,8 5.1 4.1 3.4 2,6 2.0
X (m) 39,6 34,5 31,0 28,4 24,7 22,1 20,2 17,5 15,6
p, (Pa) 114,3 66,0 42,9 30,1 17,2 11,1 7,7 44 2,8
NR (dB) 53 47 43 40 34 30 26 21 16
1000 277,8 V, (m/s) 14,6 11,1 9,0 7.5 5,7 7.6 3,8 2,9 2,3
X (m) 44,0 38,4 34,5 31,5 27,4 24,6 22,5 19,5 17,4
p, (Pa) 1411 81,5 53,0 37,2 21,2 13,7 9,6 5.4 3,4
NR (dB) 55 50 46 42 37 33 29 23 19
1200 333,3 V. (m/s) 13,3 10,8 9,0 6.8 5,5 7,6 3.4 2,7
X (m) 46,0 41,3 37,8 32,9 29,5 26,9 23,4 20,8
p, (Pa) 117,3 76,3 53,6 30,5 19,7 13,8 7.8 4,9
NR (dB) 54 50 47 41 37 33 28 23
1400 388,9 V, (m/s) 12,5 10,5 7.9 .4 5,3 7,0 3,2
X (m) Symbols: 48,2 44,2 38,4 34,4 31,4 27,3 243
P, (Pa) Vi = Effective velocity in m/s 1038 72,9 416 26,8 18,7 108 6.7
NR (dB) X = Throwinm 54 50 45 41 37 32 27
1600 35,4 V,_(m/s) P = Total presstre loss in Pa 14,3 12,0 9,1 7.3 6,1 76 3,6
X (m) NR = Sound level index in dB 55,1 50,5 43,9 39,3 35,9 31,2 27,8
p, (Pa) A = Effective area in m? 135,7 95,2 54,3 35,0 24,5 13,9 8,8
NR (dB) K 57 54 48 44 40 35 30
NR > 40 NR 30 - 40
Types: 21 SVC - 21 DVC

NR 10 - 20 NR <10

NR 20 - 30
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General Information

Explanatory notes on the table

- This selection table is based on full-scale laboratory tests
in accordance with standards ISO 5219 (UNE 100.710) and
ISO 5135 and 3741.

These tests have been performed with supply grilles 21
DVC. To calculate the values for the single deflection grilles
21 SVC the correction factors as given in the table should
be applied.

- The ATU (Air Terminal Unit) is placed in the center of the
room with a free jet.

- The blade angle is 0° both in vertical as in horizontal (see
fig. 16 for correction factors for other blade angles).

- The difference in temperature of supply air and room air,
Atis 8° C

- The sound level index NR is based on the sound power
level without room attenuation and without damper and
mounted as indicated in the following figure, where V, <
0,5 Vi (V. = velocity in duct and Vi = effective velocity of the
grille).

- To obtain the pressure loss or sound level of grille with
damper, see the corresponding graph on page 14.(Graph
for grille + damper)

Selection by table of supply grilles for circular
ducts, series 21 (21 SVC and 21 DVC)

The parameters in the selection table are the following:

V = Effective velocity of air discharge in m/s

X = Throw for a terminal velocity of 0,25 m/s (free jet)
P; = Pressure loss in Pa

NR = Sound level

The selection should take into account, for a given air
flowrate, sound level and throw for a desired terminal
velocity. The throws which appear in the table correspond to
a terminal velocity of 0,25 m/s.

Example of selection:

Requirements:

Air flow rate: 400 m*h
Throw 10 m
Sound level below NR 45
Application Gym
Pressure loss below 10 Pa
Effective velocity 2to4 m/s

Solution:

From the selection table for supply grilles for circular ducts
can be obtained:

Q (Air flow rate) 400 m*h (111,1 I/s)

V (Effective velocity) 2,3m/s

X (Throw) 11 m for 0° blade angle
P (Pressure loss) 3,4 Pa
NR (Sound level) 15

Grille 21 DVC of 425 x 225

Observing the results, the requirements of the project are
satisfied.

Correction factor

A correction factor exists for the angle of the first blade row

(vertical blades).

This factor, Ca, affects appreciably the real, or corrected,

throw X.. If in the above mentioned example the blade

angle would have been 15°, the corrected throw would have
een:

X =X-C,

. X.=11-135 X =149m.

Fig. 16

L 15 0 45°
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Table of general dimensions

LxH THICKNESS OF UNIT %)
(mm) AlB|lc]| bl E]| F |mN|[mAX
425x75 | 25| 43| 50| 95| 70 | 105 100] 400
55x75 | 25| 43| 50 J105] 70 | 115] 100| 400
625x75 | 25| 43| 50 | 115] 70 | 125| 100| 400
425x 125 | 34 | 52| 60 | 105] 80 | 115| 315 900
525 x 125 | 34 | 52| 60 | 115 80 | 125] 315| 900
625 x 125 | 34 | 52| 60 | 125 80 | 135] 315| 900
425 x 225 | 43 | 61 | 70 | 115 90 | 125] 630| 1.400
525 x 225 | 43| 61 | 70 | 125] 90 | 135] 630 1.400
625 x 225 | 43| 61 | 70 | 130 90 | 140| 630| 1.400
825 x 225 | 43| 61 | 70 | 130] 90 | 140| 630| 1.400
1.025 x 225 | 43| 61 | 70 | 130 90 | 140] 630 1.400

Single deflection SVC

(9) Circular dict diameters

Single deflection SVC with damper RFS-05

I{w-

Double deflection DVC

Double deflection DVC with damper RFS-06

_ L i e ————— % 1
SUILIRIANARRRRnAChelllipt—
E——— — : [{l'!_r]Tl_rﬁl'rJT'rtr‘Jllrl|lll|'?lf 1

Single deflection SVC with damper RFS-06 Double deflection DVC with damper RFS-05
. _i_i_i_i_;__f:f___f__f__f__i_1_1_3_%' 1
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Induction effect

It is possible to determinate the air flow rate induced in the
room by means of the so-called induction factor q,/qo which
is defined by the parameters X, in m (corrected throw) and
the discharge area in m?, according to the following figure.

“ X im)
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Volume control dampers RFS-06 and RFS-05
for grilles for circular ducts series 21 (21 SVC
AND 21 DVC)

The dampers RFS-06 and RFS-05, connected to the grilles
for circular ducts, modify the values of sound level and
pressure loss presented in the selection table.

In the following graph sound levels and total pressure
losses (AP;) of the grille with damper are given. The graph
should be entered with parameters V (effective velocity)
and percentage of opening of the damper (min, 1/2, max).

The graph is based on tests with the RFS-05 damper,
although later tests have demonstrated that the difference
with the RFS-06 (straight) is negligible.
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Graph for grille + damper
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The graph presents sound level NR as sound power level
(without room attennuation) for the combination of grille and
damper RFS-05. The value of Vi on the graph is that for the
grille without damper.

Corrections to the sound level

There exist two types of corrections, one for the A (effective
discharge area) and the other for the existing ratio between
duct velocity (V.) and effective grille velocity (V). These
corrections affect the sound level as follows:

1. Correction for discharge area:

A, (m?) 0,01 0,02 0,03 0,05 0,1
NR -4,4 -1,6 0 +2,1 +4,8

2. Correction for ratio between velocity in duct and
effective velocity:

V. IV 0 1 1,4 1,7 2
NR -3,5 -3,5 -1,5 0 +1,5
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Useful recommendations
Measurement of air flow rate

The air flow rate (q,) is obtained from the product of the
effective area of the grille (Ax) and its effective velocity (Vy):

av (M*h) = A (m?) -V, (m/s) - 3600

The values for both A and V are specified in the selection
table.

To obtain Vi use is recommended of a probe Alnor 2220 or
6070 P.

If a hot-wire anemometer is used (e.g. type TSI-

VELOCICALC), the velocity obtained should be multiplied
by 1,3.

Measurement with probe Alnor

|

LU
ey

L

General information

Due to the simple construction of the damper RFS-06 and
RFS-05 (sliding type), they offer simple operation,
displacing the slide by a screw driver. This permits a correct
balancing of the pressure in the duct system.

The grilles for circular ducts can also be used for return air,
in which case it is recommended to use the single deflection
grille 21 SVC, with damper RFS-06 where necessary.
Technical data for selection of grilles 21 SVC for return
applications are similar to those for a standard return grille
with fixed blades (e.g. 20-45-V).



16

Series 20.1

Information of general interest

Sound levels, NR curves

Hereafter, recommended sound levels for each type of
installation are given.

Application NR
Recording/television studios ............cccceeeeveeeiiiiiiiciinn, 15
Concert halls, operation rooms, libraries ......................... 20
Conference rooms, churches, residences,

hotels, private offices .......ccccccveeiiiiiiiii e 25-30
Banks, cafeterias, theatres, schools,

restaurants, public buildings ...........ccccccoviiiiiniien, 35-40
Supermarkets, shopping malls, gyms ...........ccccoene 45-55
Shops, light INAUSEY ... 65

The NR system, which gradually will replace the NC
system, has the advantage of including corrections which
apply to the specified criterions, taking into account the type
of noise, its duration and its location (see graph and
following corrections).

140
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Corrections dB
a) Pure tone, easily audible.............cccccevviiiiiiiiiinns -5
b) Variable duration or intermittent................cccccccco... -5
¢) Noise only during working hours ............ccccccovniine.n. +5
d) Noise during 25% of the time...........ccccoviiiiiiniineen. +5
BY0 e +10

15% e +15

0,5% e +20

0,1% e +25

0,029 .eeeeeee e +30

e) Residential suburbs .........cccccceveeiiiiiiiiii e -5
SUDUIMDS ..o 0
Urban residential areas.........ccccccveeeeiiiiiiciiiiieeeeeeeen, +5
Urban areas close to light industry ............cccccoeie. +10

INAUStrial @reas..........oveeeeeieeeeeeeeeeeee e

Recommended velocities for air distribution units

The values given below are approximate and refer to comfort
installations, since for industrial applications they may be
higher. In any case these data should be treated as orientative

Type of terminal unit Use (m/s)
Grilles with single and double deflection supply 2-35
Grilles with blades fixed at 45° return 1,5-2,5
Grilles with filter holder return 1,525
Grilles for circular ducts with single and double deflection supply 2-4
Grilles for circular ducts with single deflection retumn 1,5-3
Eqgg crate grilles return 2-3
Door grilles air transfer 0,75-1,25
Louvres supply or return 2,545
Linear grilles, wall or ceiling supply 2-35
Linear grilles, wall or ceiling retumn 1,5-25
Linear grilles, floor supply 1,56-2,5
Linear grilles, floor retum 1,5-2,5
Linear grilles for fan-coils or induction units supply 2,5-4
Linear grilles for fan-coils or induction units return 1,5-2,5
Linear grilles for air curtains supply 3-6
Linear grilles for air curtains retum 2,54
Circular diffusers with fixed cones supply 2-3
Circular diffusers with movable cones supply 2,54,5
Extract valves return 1-1,5
Ball diffusers supply 39
Square and rectangular diffusers supply 2-3,5
Linear diffusers supply 2,5-4,5
Linear diffusers retumn 1,5-2.5
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