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Application

Ball diffuser rails are supply air elements, which can be in-
corporated into ceilings especially aesthetically. They are
suitable for air conditioning systems in open-plan offices,
class rooms, laboratories, booking halls, etc. The adjustment
possibilities for the individual ball jets are well-nigh unlimited,
because they can be set to blow in any desired direction. The
ball rails can be supplied in single or double-row versions.

Ball diffuser rails are suitable for:
- systems with constant air volume
- systems with variable air volume (VAV)
min. air volume = 25% of the max. air quantity
-AT:-12to 10K

Realisation

Ball diffuser rails are made of aluminium profiles with a
coloured matt-finish according to RAL 9010, 25% bril-
liance. The desired air discharge setting is adjusted at
works. Subsequent resetting of the ball jets can be made
with the aid of a setting pin. The ball rails can also be
supplied in other RAL colours. The plenum box is made
of galvanised steel. Fixed resistance FW0066 in the tube
connection. Special designs on request.



Realisation - Discharge positions

Standard model Special model

Balls arranged in parallel (F79 + W100) Ball diffusers offset (with VF79 + VW100)
Designation: V
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Standard model of KS2 WK 100

Discharge positions 1 - 7b
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IMensIions

D

With plenum box KS1 F43 K190

Ball rails, single row

KS1 F43
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KS1 w83

Standard
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With plenum box KS2 F79 K220

Ball rails, double row

KS2 F79
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Lengths in excess of 2000 mm are supplied in sections. Lon-
gitudinal measurement B, where possible, divided by 33.3.
They can be connected flush to form a continuous rail with
the aid of grooved pins.

Attachment brackets for ball diffuser rails without connection
boxes has to be ordered separately (surcharge).
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Recess dimensions without transversal angle

~25-30
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Dimensions
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Recess dimensions with transversal angle (B + 15)

B+ 15

B+ 32




Installation

Standard models
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Attachment material, building contractors' supply

Special attachment angles on request
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Installation

Installation in a ceiling recess

Installation over open grid ceiling
Ball diffuser rows in offset arrangment

OOOOOd

b

N

N
J

|

max. 35
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Installation between protruding ceiling elements
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Installation flush with lower edge of grid ceiling

KS1 special

Installation in lighting fixtures
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Quick selection

Type KS1
Position 1
Dimension| Aeff | v [/s,m] 8.3 1.1 13.9 16.7 19.4 22.2 25.0
nominal
(mm] |[m2|V [m¥hm] 30 40 50 60 70 80 90
Apt  [Pa] 11 19 29 41 55 71 90
S [Lua [@BA) <20 21 26 31 35 38 41
KS1_pos1| S
S |Los/Los [m] - - |15 15|16 | 15 | 18| 16|20 |17 | 23 | 1.8 26
Vi /s 0.13 | 0.15 [0.14 | 0.18 | 0.17 | 0.21|0.19 [0.25 | 0.22 | 0.29 0.26
Distance A [m] 27 | 27 | 28| 27| 30| 28| 32| 29| 35|30 38
Position 2
Dimension| Aeff | & [I/s,m] 8.3 11.1 13.9 16.7 19.4 22.2 25.0
) nominal
mm] | [m2|V  [meh,m 30 40 50 60 70 80 920
Apt  [Pa] 13 23 36 52 71 93 118
[e0)
& [Lwa [@BA 20 25 30 35 39 42 45
kst posz| 5 |Lwa 0B8] <
S |Los/Los [m] - - |15 | 15 |16 | 15 | 17|16 |19 |17 |22 | 18| 2.4
Vi [m/s] <0.10|<0.10|<0.10{ 0.11 | 0.11 | 0.13 |0.13 |0.16 | 0.15 | 0.19| 0.17
Distance A [m] 27 | 27 | 28| 27| 29| 28| 31| 29| 34| 30| 36
Position 3
Dimension| Aeff | & [Vs.m] 8.3 11.1 13.9 16.7 19.4 222 25.0
nominal
mm] | [m2A|V  [m%h,m] 30 40 50 60 70 80 )
At [Pa] 13 23 36 52 71 93 118
0]
N |Lwa [OBA 20 25 30 35 39 42 45
KS1_pos3 8 wA_[dBA] <
S |Los/Los ml| - | - -1 15| - |15 15| 17| 15|19 |16 | 21 | 18] 2.3
Vhi  [m/s] <0.10 0.10| 012 | 0.12| 0.15|0.14 | 0.18 | 0.16 | 0.21| 0.19
Distance A [m] 2.7 27| 27| 29| 27| 31| 28| 33|30/ 35
6 ! 7a t 7b !
Positions 6 + 7
Dimension| Aeff | v [V/s,m] 8.3 11.1 13.9 16.7 19.4 222 25.0
) nominal
mm] | Im2a|V [m¥hm] 30 40 50 60 70 80 90
Apt  [Pa] 25 43 67 9 129 168 212
Ks1 = [Lwa [@BA) 23 30 35 40 43 47 49
POSE+T O I\ los | - | - -l1e 1517 ] 1518162017 [22]18] 25
Vit [m/s] 0.11 | 0.14 [0.14 | 0.17 | 0.16 | 0.20 | 0.18 |0.24 | 0.21 | 0.27 | 0.23
Distance A [m] 28 | 27 | 29| 27| 30| 28| 32| 29| 34|30 37




Quick selection

Type KS2 H
Position 1 /\
Dimension| Aeff | Gv  [/sm] | 13.9 16.7 19.4 22.2 25.0 27.8 30.6 33.3
. nominal
fmm] | Im?2|V [m¥hm]| 50 60 70 80 90 100 110 120
Apt  [Pa] 9 12 16 21 27 33 40 47
S [Lwa [@BA]| <20 <20 23 26 29 32 34 36
KS2_pos1| ©
S |Los/los ml| 1.6 1.7 | 16| 1.9 | 1.6 |21 | 1.7 | 23 | 18 [25 |20 | 27 | 21| 3.0 | 22 | 3.2
Vw1 [m/s]| 0.16] 0.15 | 0.18| 0.17 | 0.20 [0.19 | 0.23 | 0.21 | 0.26 | 0.23 | 0.29 | 0.25 | 0.31| 0.27| 0.34 | 0.29
Distance A ml| 28| 29 | 28| 31 | 28 [33 | 29 | 35| 30|37 |32 |39 | 33| 42 | 34 | 44
Position 2 (/ \<
Dimension| Aeff | Gv  [/sm] | 13.9 16.7 19.4 22.2 25.0 27.8 30.6 33.3
nominal
fmm] | [m?|V [m¥hm]| 50 60 70 80 90 100 110 120
Apt  [Pa 10 14 19 25 32 39 48 57
g LwA [dB(A)] <20 21 25 29 32 34 37 39
KS2 pos2| &
S |Losilos ml| - | 17| 16| 1.8 | 16 |19 | 17 | 21| 18|22 |19 | 24 | 20| 26 | 2.1 | 27
Vo [m/s] <0.10| 0.10| 0.10 | 0.12{0.11| 0.13 | 0.12| 0.15|0.14 [0.17 | 0.15 | 0.19| 0.17 | 0.21|0.19
Distance A [m] 29 | 28|30 | 28 (31| 29 |33|30|34 |31 |36 ]|32]|38]|33]39
Position 3 /‘\
Dimension| Aetf| & Vsm] | 13.9 16.7 19.4 22.2 25.0 27.8 30.6 33.3
. nominal
mm] | M|V [m¥hm]| 50 60 70 80 90 100 110 120
Apt  [Pal 10 14 19 25 32 39 48 57
B |Lwa [dBA)] <20 21 25 29 32 34 37 39
KS2_pos3| S
S |Los/los m]| - | 16| - |17 | 16 |18 | 16 | 19|17 |21 |18 |22 [19]| 24| 20|26
Vi [m/s] 0.10 0.11 | 0.13 [0.12 | 0.15 | 0.14 | 0.17 | 0.15 | 0.19 | 0.17 | 0.21| 0.19 | 0.23]0.21
Distance A [m] 2.8 29 | 28 |30 | 28 | 31|29 (383 |30 |34 | 31| 363238
Positions 6 + 7 L% EL 7b !
c 7 _— e
Dimension| Aeff | Av  [I/s,m] 13.9 16.7 19.4 22.2 25.0 27.8 30.6 33.3
] nominal
fmm] | M|V [m¥hm]| 50 60 70 80 20 100 110 120
Apt  [Pa 18 26 35 46 57 71 85 101
Ks2 S [Lwa [dBA) 21 25 29 32 35 38 40 42
PoS6+7l S I\ sllos ml| - | 18 | 1.7] 1.9 | 1.7 |20 | 1.8 | 22 | 1.9 |24 |20 | 26 | 22| 29 | 2.3 [ 3.1
Vit [m/s] 0.12 | 0.14] 0.14 | 0.17 |0.16 | 0.20 | 0.18| 0.23 |0.20 |0.26 | 0.22 | 0.29| 0.24| 0.32| 0.26
Distance A [m 30 | 29|31 | 29 (32|30 |34|31|36 |32 |38]|34]|41]|35]43




Quick selection

Type KS2WK100

Position 6 Fa s
Dimension | Aeff | Ov  [I/s,m] 13.9 16.7 19.4 22.2 25.0 27.8 30.6 33.3
) nominal
[mm] [m2]| V. [m¥%h,m] 50 60 70 80 90 100 110 120
Apt [Pa] 9 13 17 22 28 34 41 49
(a9}
KS2WK100 «83 Lwa [dB(A)] <20 <20 23 26 29 31 33 35
pos6 o |Los/Los [m] - - 1.8 1.8 [ 1.9 1.7 20| 18 |22 [ 1.9 24 | 20| 26 | 21 | 2.9
VH1 [m/s] 0.12 | 0.15|0.14 | 0.18 | 0.16 | 0.21 [ 0.18 [ 0.24 | 0.21 | 0.27| 0.23| 0.30| 0.25
Distance A [m] 3.0 3.0 | 3.1 2.9 32| 80|34 | 31 36 | 32| 3.8 | 33 | 4.1
Base to Vj4:  room height H = 29 m
height of occupied zone = 1.7 m
Hq = 12 m
distance A look table
difference of temperature = -8.0 K
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Definitions
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L m Distance (X + H1) blowing against the wall
Los/Los m Distance in relation to the final velocities 0.3 m/s or 0.5 m/s
a, I/s Volume flow rate per diffuser
v m3/h Volume flow rate per diffuser
Viomina  M¥h Nominal volume flow rate with VAV: V.. = 1.19 -V, ioa
Vet m/s Eff. discharge velocity
m Distance between the axes of two diffusers
X m Distance between diffuser centre and wall
H m Room height
HA1 m Distance between ceiling and occupied zone
Vi m/s Mean flow velocity of room air between two diffusers in ceiling distance H;
Vi m/s Mean flow velocity of room air between wall in ceiling distance H,
tg °C Room air temperature
t °C Jet air temperature
At, K Difference between room air and supply air temperature
At K Difference between room air and jet air temperature at distance
L =A/2 + H1y
L=X +Hj
At m?2 Effective air outlet surface area
Apy Pa Total pressure drop (supply air)
LA dB(A) A-weighted sound power level
Lwne NC rating of sound power level
Lwne = Lwa -6 dB
Lunr Lunr = Lunc +2 dB
LpA, LpNC A-weighting or NC curve respectively of room sound power level
LpA ~L,a-8dB
LpNC ~Lync -8dB
Lokt dB Sound power level in the octave-centre frequencies
AL dB Insertion attenuation in the octave-centre frequencies
AL, dB Octave-centre frequencies, correction value
f Hz Octave-centre frequencies
FWO0066 Fixed resistance: plenum box without perforated plate, spigot 66%
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Technical Data

Type KS1
Correction table, octave-centre frequencies
Position 1
f 125 250 500 1k 2k 4k 8k [Hz]
ALA -5 +6 -1 -9 -18 <20 | <20 | [dB]
Insertion attenuation (incl. end reflection)
Interior of box not insulated
f 125 250 500 1k 2k 4k 8k [Hz]
AL 24 17 15 15 16 22 22 [dB]
Room air velocity VH‘I Temperature quotient
Isotherm At / Atz
H1=0.8 1.2 1.6 2.0 [m] 0.10
Z 0.08
/l
V14N 006 ¢
Y,
/j'///// \\ ! 0.05 &
A ~
& %// \\\363”7/, 0.04 £
AN DR ) H=26m £
N //// / \ ,@X @04@ N = - wml wm miml 003 B
DY &%)\ vi& H=30m fm o 5
T Q('b / / N"‘% > =05~ Fk 9
L 0 N - o w omm|Em =]
> o / Y N \ H=3.4m m o A 5
o Qép& - 002 ¢
Qv/ \ 0\ \\ b/ [V S R g
N /| A@O N, k)
03 // <}; ¥ \
0’.\ / \70 O’//be/ \
/ ]\ 1 1 2 3 4 6 "
o0 1 15 2 3 4 5 6[m] 2 2 Ell
. Distance A _—
Distance A ——>
Room air velocity vH‘| Room air velocity vH‘|
Atz=-8K Atz='12K
H1=0.8 1.2 1.6 2.0[m] H1=08 1.2 1.6 2.0 [m]
//f // N
/] V2
/ N S,
A ,/ /A /,/ \\}95(‘;@/,%
4
N/ % SN RN
K744 0‘0// 7 &4
N // /1 N ,/
A~ o
- Q(,b / / @‘ Q° 7'&/
E E ops —
~ (LQ nominal ©
T o — I &)
1> Q.;o 1> Q’-\
— —T
Q
Q\Q &
1 15 2 3 4 5 6[m 1 15 2 3 4 5 6[m]
Distance A e Distance A —_—
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Type KS1 !

Position 1

Sound power level and pressure drop

100 -
[ ] v
70 394 LA
N
50 30 ,// 40
40 ZAN
J 25\ A 1] 35
30 & AR
20 | 30
20 4—@ |
i o
S 15 € i \&\
= \
5 20 M
< 10
S
o 7
%
3
&y
g 10 12 14 16 18 20 22 25 30 40 [I/s, m]
| | | . [m%h, m]
v 40 50 60 70 80 90 100
Volume flowrate — -
Example
Given
Type KS1...K190 (FW0066) pos. 1 1 x @ 80 mm
Volume flow rate 13.91/s, m qv
50 m3h, m \Y
Room height 29m H
Occupied zone height 1.7m
Distance to the ceiling 1.2m H1
Distance between diffusers 25m A
Difference of temperature -12K/-8K/0K At
Solution
Sound power level 26 dB(A) Lua
Limite curve 21 Lune
Pressure drop 24 Pa Apy
Insertion attenuation see p. 12
Room air velocity 1.7 m over ground
at-12K = 0.18m/s
at-8K = 0.15m/s Vi
at Isotherm = <010m/s vy,
Difference of temperature 0.024 At /At
(tg-t) at At -8 K=0.024 x 8 = ~0.2 K At

Technical Data

Eff. air outlet surface area IE

A = 0.0034 m2 IE S

Correction of the sound power level L, 5
and the pressure drop Ap;,

Spigot Length [mm]
1000 1500 2000

%] ALwa fapt | ALwa  fapr | ALwa  fap
[mm] [dB] - [dB] - [dB] -
1x 80 0 1 +5 1.6 +8 2.5
1x100 -4 0.7 +2 1.0 +6 1.4
1x125 -5 0.6 0 0.8 +5 1.0
2x 80 -6 0.6 -1 0.8 +3 1.0
2x100 -8 0.5 -4 0.6 -1 0.7
2x125 -8 0.5 -5 0.6 -2 0.6

Octave spectrum

f 125 | 250 | 500 [1000 | 2000|4000(8000| [Hz]
Luwa 26 | 26 | 26| 26| 26 | 26 | 26| [dB(A)]
Ala 5 [ +6 | -1 | -9 | -18 |<20 <20 | [dB]
Lwokt 21 | 82 | 25 | 17 | <15| <15| <15| [dB]
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Technical Data

Type KS1
Correction table, octave-centre frequencies
Position 2
f 125 250 500 1k 2k 4k 8k [Hz]
ALA -5 +6 -1 -9 -18 <20 | <20 | [dB]
Insertion attenuation (incl. end reflection)
Interior of box not insulated
f 125 250 500 1k 2k 4k 8k [Hz]
AL 24 17 15 15 16 22 22 [dB]
Room air velocity VH‘I Temperature quotient
Isotherm At/ Atz
H1=0.8 1.2 1.6 2.0[m] 010
/ 0.08
// /5 N 0.06 ¥
/// /// N \\ > 005 2
K /// AN 0022, W26 004 3
KNIVP.4 N\ \€:3(L N\ sl SeOM gy £
7 ST % N ~ - 2
E S/ AN AN H=3.0m T L 0.03 %
z Sl A X 1T N N\ _ S=aLs @
\EQQ/// N \ H=34m m o 2 N~ 5
N \’Q@f G S~ o B IGER'N 002 §
oL L X N\ N ot =
».\93 /1 ) ™ SN N 2
ol 7 N2, N\, N
\Q/ D \ nominal 9
o N [ | 0.0
1 15 2 3 4 5 6[m 1 15 2 3 4 5 6[m
Distance A —_— Distance A ——
Room air velocity VH1 Room air velocity VH1
Atz=-8K Atz='12K
H1=0.8 1.2 1.6 2.0 [m] H1=0.8 1.2 1.6 2.0[m]
/|
/ /4
/A,/ N 7/ g ~%
/// . //%} / // \\ 2,
3 0 /))
// A N QQOQ 3, Q/// A N2 & \90\?{/7,/;7
vV L A >V 7
o \ QN Y S 74 N
o é// \\ R T QP‘Q/ // PN N
2 B N 76?\Y)Q N Sl SR
£ o 19 N0 _ v 8377'7 450 :
$ P RN IRl =l fomna =]
= Q7 A - nominal o
& 4*0 s s =R
S KN o
— T
Q' 1> 0
o o
1 15 2 3 4 5 6[m 1 15 2 3 4 5 &[m
Distance A  — Distance A —_—
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Type KS1

Position 2

Technical Data

Eff. air outlet surface area

Sound power level and pressure drop

40

A = 0.0028 m?

100 r
N
A= /><\
0 ' 43 Correction of the sound power level L,
50 20 />< and the pressure drop Ap,
20 ' 9% 40
30 2T5 /// 35 Spigot Length [mm]
¥ N 1000 1500 2000
= TR O [ALwa  fap | ALwa  fap | ALwa  fap
£ 15 AN [mm] [B] | - 8] | - [dB] -
g | \‘,\\ 1x 80 0 1 +5 1.6 +8 2.4
a2 10— & 1x100 1 0.8
S R - . +3 1.1 +7 1.4
° . 1x125 -1 0.7 +3 0.8 +7 1.0
2
8
a 2x 80 -3 0.6 0 0.8 +3 1.0
4
@ 10 12 14 16 1820 22 25 30 40 [U/s, m 2x100 -4 0.6 -1 0.6 +2 0.8
] ] ] ] T [m3h, m] 2x125 -4 0.5 -1 0.6 +2 0.8
v 40 50 60 70 80 90 100
Volume flow rate —_—
Example
Given
Type KS1...K190 (FW0066) pos. 2 1 x @ 80 mm Octave spectrum
Volume flow rate 16.7 I/s, m qv
60 m3/h, m \Y f 125 | 250 | 500 {1000 | 2000|4000 (8000 [Hz]
R height 3.3 H
Occ);g[aniei;gzone height 1.7 2 Lwa % 3513 35]35]3%] 9% [4B(A]
Distance to the ceiling 1.6m H1 Ala S5 [ +6 | -1 | -9 | -18|<20(<-20| [dB]
Distance between diffusers 3.0m A Lwokt 30 | 41| 34| 26| 17| <15| <15 [dB]
Difference of temperature -12K/-8K/0K At
Solution
Sound power level 35 dB(A) Lua
Limite curve 30 Lwne
Pressure drop 24 Pa Apy
Insertion attenuation see p. 14
Room air velocity 1.7 m over ground
at-12K = 0.14 m/s Vi
at-8K = 0.12 m/s Vit
at Isotherm = <0.10 m/s Vi
Difference of temperature 0.018 At / At,
(tg-t)atAt -8K=0.018 x8 = ~0.2K Aty
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Technical Data

Type KS1
Correction table, octave-centre frequencies
Position 3
f 125 250 500 1k 2k 4k 8k [Hz]
ALA -5 +6 -1 -9 -18 <20 | <20 | [dB]
Insertion attenuation (incl. end reflection)
Interior of box not insulated
f 125 250 500 1k 2k 4k 8k [Hz]
AL 24 17 15 15 16 22 22 [dB]
Room air velocity VH‘I Temperature quotient
Isotherm Aty 1 Atz
H1=0.8 1.2 1.6 2.0 [m] 0.10
/) 0.08
/
/// A 0.06
/ % //// \\ 005 £
N
0/ /i // ) \ N 004 J
8 % 7/ /\\ NS =
S No. N2 7, H=26m -
éo?/// 7 \,E‘?e @Z% ‘-.~ 0.03 5
EQ‘PQ///\ Xv \5:0\0’/ H=30m & o L e 3
1>
o'ﬁ)/ el %>\ H=34m &= S === oo §
(19/ // / - -~ =~ > ‘é
VAR N R\ IIN ~< e g
S TATRING, X ~<3
// 7; A 6\07 //)Q/ ~ 4
N
O Rvo \ 0.01
& 1 15 2 3 4 5 6[m L I CREEE R
Distance A Distance A _—
Room air velocity vH‘| Room air velocity vH‘|
Atz=-8K Atz='12K
H1=0.8 1.2 1.6 2.0 [m]
7 H1=0.8 1.2 1.6 2.0 [m]
/ /; /;
/ 4
17 AR N
%// / \\ ///s //// \\ 1//‘5',/77
ST N” N/, g% 4,
Se DR S RN
) ,/// \ N 7‘9. Y Qb‘g/// N 7 9‘1 000 7
z PP N S
E e Q) © = 2 50
4 £
DE Q?/Q = 0‘}9 ~ m nominal
Q’.@ = Q’,\O’ S0
Q Sr—]
o o
1 15 2 3 4 5 6[m
. 1 15 2 3 4 5 6[m
Distance A R —— Distance A —_—
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Type KS1

Technical Data

Position 3

Sound power level and pressure drop

Eff. air outlet surface area

A = 0.0028 m?

100 ‘ ‘ 103 Correction of the sound power level L,
/>‘\T and the pressure drop Ap,
70 35 7 45
\ /1
50 30 { 20 Spigot Length [mm]
40 ( 1000 1500 2000
30 (B A 35 o L f f f
@\‘G 4 ALwa Apt ALwA Apt ALwa Apt
v N [mm] [dB] - [dB] - [dB] -
T 20 3‘0 1x 80 0 1 +5 1.6 +8 2.4
g 15 A4 SRR 1x100 -1 0.8 3 14 7 14
&
a |8 1x125 -1 0.7 +3 0.8 +7 1.0
° 10 (o
©
o
g 7 2x 80 -3 0.6 0 0.8 +3 1.0
& 2x100 -4 0.6 -1 0.6 +2 0.8
4 2x125 -4 0.5 -1 0.6 +2 0.8
v 10 12 14 16 18 20 22 25 30 40 [I/s, m]
| | N T - [m¥h, m]
\% 40 50 60 70 80 90 100
Volume flow rate ———
Example
P Octave spectrum
Given
Type KS1...K190 (FW0066) pos. 3 1 x & 80 mm f 125 | 250 | 500 | 1000 | 2000| 4000/8000| [Hz2]
Volume flow rate 16.7 I/s, m qv Lwa 35 | 35| 35| 35| 3 | 35| 35 [dB(A)]
. i 60 m%h, m \|_/| Ala 5 | +6 | -1 | -9 | -18 |<20|<-20| [dB]
oom height 3.3m
Occupied zone height 1.7m Lwokt 30| 41]34] 26 17]<15] <15] [dBI
Distance to the ceiling 1.6m H4
Distance between diffusers 20m A
Difference of temperature -12K/-8K/0K At
Solution
Sound power level 35dBA)  Lya
Limite curve 30 Lyne
Pressure drop 39Pa  Ap;
Insertion attenuation see p. 16
Room air velocity 1.7 m over ground
at-12K = 0.17 m/s Vi
at-8K = 0.14 m/s Vi
at Isotherm = <0.10 m/s Vi
Difference of temperature 0.018 At /At
(tg-t)atAt -8 K=0.018 x 8 = ~0.2K Aty
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Technical Data

Type KS1

Positions 6 + 7

Correction table, octave-centre frequencies

f 125 250 500 1k 2k 4k 8k [Hz]
ALA -5 +6 -1 -9 -18 <20 | <20 | [dB]
N S
7a t . . . .
Insertion attenuation (incl. end reflection)
Interior of box not insulated
7b !
f 125 250 500 1k 2k 4k 8k [Hz]
AL 24 17 15 15 16 22 22 [dB]
Room air velocity VH‘I Room air velocity by the wall VL
Isotherm At,=-8K
H1=0.8 1.2 1.6 2.0 [m] A=1.0 20 3.0[m] e
0.08
V.
//// 0.06
0«& // / Y. 0.05 <
N
Q?‘Q / / /\Q;/ A 0.04 f
Q/// oS // =
% or /| A N4 % g
£ ij /' > ‘OQ \ 0.03 ©
— QQ,Q / EC / 1 \ Q &
e ] B Y 7 \ S
> / g o L1 \ \ N o
) >
Q"\ Q/,/ \\Yo@ \\ >. 0.02 g
S LA % 8
O N 2‘.‘? \\‘ §\>§ é‘
>
N 8% d SN\ °
R \ nominal © ] \\
f 2 N 0.01
| 15 2 3 4 5 6[m © 1 15 2 3 4 5 6[m
Distance A _— Distance L ——
Example L =A/2 + Hq
Room air velocity vH‘| Room air velocity vH‘|
Atz=-8K Atz='12K
H1=0.8 1.2 1.6 2.0[m] H1=0.8 1.2 1.6 2.0 [m]
/ L/
44
RS
N S
\ 95
X0
0{90 7// // \\% /,,7%
Q 7Q :\90 )
QP ,/ \76‘) N 4
) . 75 Y %
o Q‘:o r A 9 6‘00 \\ @
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18




Type KS1 5 !

Positions 6 + 7

100 0 //
70 (]
/f
50— 3 \\/ 45
L /
40 30 7 40
30 ¢ %
35 Q
Q)
_ 20 //< '\63’\
£ s 30 | Il
&
S 10
S
[0}
s 7
7]
g
o
4
v 10 12 14 16 18 20 22 25 30 40 /s, m]
! | | e [m3h, m]
\% 40 50 60 70 80 90 100
Volume flow rate —
Example
Given
Type KS1...K190 (FW0066) pos. 6 + 7 1 x & 80 mm
Volume flow rate 1391l/s,m q,
50 m3h,m V
Room height 3.7m H
Occupied zone height 1.7m
Distance to the ceiling 20m H4
Distance between diffusers 15m A
Difference of temperature -12K/-8K/0K At
Solution
Sound power level 35dB(A)  Lya
Limite curve 30 Lync
Pressure drop 33Pa Ap
Insertion attenuation see p. 18
Room air velocity 1.7 m over ground
at-12K = 0.18 m/s Vi
at-8K = 0.16 m/s Vi
at Isotherm = 0.12m/s Vi1
Difference of temperature 0.019 At /At

(tr-t)atAt -8K=0.019x8= ~02K At

Eff. air outlet surface area

Technical Data

A = 0.0017 m2

Correction of the sound power level L, 5

and the pressure drop Ap;,

Spigot Length [mm]
1000 1500 2000
%) ALwa  fapr | ALwa  fape | ALwa  fap
[mm] [dB] - [dB] - [dB] -
1x 80 0 1 +4 15 +7 2.1
1x100 0 0.8 +4 1.1 +7 1.4
1x125 0 0.7 +3 0.9 +7 1.1
2x 80 -2 0.7 +1 0.8 +3 1.0
2x100 -2 0.6 0 0.7 +3 0.8
2x125 -2 0.6 0 0.7 +3 0.7
Octave spectrum
f 125 | 250 | 500 |1000 | 2000|4000 8000 [Hz]
Lwa 35 | 35 | 35| 35| 35 | 35 | 35| [dB(A)]
ALa -5 +6 -1 -9 -18 |<-20 |<-20 [dB]
Lwokt 30 | 41| 34| 26| 17| <15]| <15 [dB]
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Technical Data

Type KS2
Correction table, octave-centre frequencies
Position 1
f 125 250 500 1k 2k 4k 8k [Hz]
ALA -5 +6 -1 -9 -18 <20 | <20 | [dB]
\ Insertion attenuation (incl. end reflection)
Interior of box not insulated
f 125 250 500 1k 2k 4k 8k [Hz]
AL 21 13 16 11 16 15 29 [dB]
Room air velocity VH‘I Temperature quotient
Isotherm Aty 1 Atz
H1=08 1.2 1.6 2.0 [m] 0.10
™N
,/ NN 0.08
.
Y, AN 358 H=2.6m 006 o
Q3% - X
/,///; N \\9)@% S ol ] 05 o
oA G H=3.0 2
A// N\ %ﬁo &‘30’%/ ME = s 004 2
99// / o NAAN Ho34m e il - - =
i, VAND G N PN Sk > 003 &
£ ng;// / \6’) \2\ \\ - am wm | Em . §
P ///'/ SAMI NN B
r§>/ \o«\o NN 002 %
> NTNING, NN g
VAV N, N\ 2
SV / AN -
o¥ / ,/ h \\\ \\
L/ Al NEANAN 0.01
S 1 15 2 3 4 5 6[m 1 =582 3 4 5 6[m
© Distance A e Distance A =
Room air velocity vH‘| Room air velocity vH‘|
Atz=-8K Atz='12K
H1=0.8 1.2 1.6 2.0[m] H1=0.8 1.2 1.6 2.0[m]
AN [ AN
/| \\i\ 3 AN §%®
Vi ZANNND VA ZANNNY &
7 NS 7/ NN
LA c}% s, LN N ‘,}3« %
///// \& 50 7 NN ,

NS AN SN\

N7 RSN NN
[ %
Q =

0?9/// SN & \\

1]
v, ~
TSN
S A k

[m/s] ———
N

[m/s]
)

/ == {
= 0?9% g o LA
1>
\b \
A - =
Q
0”6 o
1 15 2 3 4 5 6[m] 1 15 2 3 4 5 6[m]
Distance A —_— Distance A —_
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Type KS2

Position 1

7
[

Sound power level and pressure drop

100 ‘
70 35 ><
AN
0
| o
d
7
30 25\>‘ Al | 35 ||
g 20| | N
L 20 30
& )
g 15 o
S < | M
% 10 \al ‘/A\
2 {20
g 7 4/ Q\QM
VAREC
// v
L
v 10 12 14 16 18 20 22 25 30 40 [I/s, m]
] ] 11 [m¥%hm]
\% 50 60 70 80 90 100 120
Volume flow rate ~———>
Example
Given
Type KS2...K220 (FW0066) pos. 1 1 x & 100 mm
Volume flow rate 19.41/s,m q,
70m¥h,m V
Room height 3.3m H
Occupied zone height 1.7m
Distance to the ceiling 1.6m HAq
Distance between diffusers 3.0m A
Difference of temperature -12K/-8K/0K At
Solution
Sound power level 23 dB(A) LA
Limite curve 18 Lune
Pressure drop 16Pa  Ap;
Insertion attenuation see p. 20
Room air velocity 1.7 m over ground
at-12K = 0.19 m/s Vi
at-8K = 0.16m/s  Vy,
at Isotherm = <0.10m/s Vi
Difference of temperature 0.03 At /At
(tg-t)atAt -8 K=0.03x8 = ~0.3K At

Technical Data

Eff. air outlet surface area IE

A = 0.0067 m2 IE S

Correction of the sound power level L, 5
and the pressure drop Ap;,

Spigot Length [mm]
1000 1500 2000
(0] ALwa fapt ALwa  fap: ALwa  fapt
[mm] [dB] . [dB] - [dB] -

1x 80 +9 1.8 +18 3.6 +25 6.1
1x100 0 1 +9 1.8 +17 2.8
1x125 -7 0.7 +2 1.0 +10 1.5
2x 80 -1 0.7 +6 1.2 +12 1.8
2x100 -9 0.5 -3 0.7 +3 1.0
2x125 -13 0.4 -8 0.5 -4 0.7

Octave spectrum

f 125 | 250 | 500 1000 | 2000|4000(8000| [Hz]
Lwa 23 | 23 | 23| 23| 23 | 23 | 23| [dB(A)]
Ala 5 [ +6 | -1 | -9 | -18 |<20 <20 | [dB]
LwOkt 18 | 29 | 22 | 14 | <14| <14 | <14| [dB]
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Technical Data

Type KS2
Correction table, octave-centre frequencies
Position 2
f 125 250 500 1k 2k 4k 8k [Hz]
ALA -5 +6 -1 -9 -18 <20 | <20 | [dB]
/ \ Insertion attenuation (incl. end reflection)
Interior of box not insulated
f 125 250 500 1k 2k 4k 8k [Hz]
AL 21 13 16 11 16 15 29 [dB]
Room air velocity VH‘I Temperature quotient
Isotherm Aty 1 Atz
H1=0.8 1.2 1.6 2.0 [m] 0.10
Vi SN
S 0.08
TNk
Ve N H=26m 0.06
/A////f/ \‘\§\ 0///%) s R 005 <
X ? ==om ~ )
& A// \ \ﬁ%‘? i BT 004 3
Q- / / \ \ ;& \\ H=34m m o > . ~ o
o 0?9 / \ \\\:‘x \ N (5)0 =~ ~ ~ ~ <
E A X{o‘e N2 -~ N = 003
S/ A X 2] S :
o 4 7 — & ~ \k 3
1> / \ \ g N o
Sf— G, \ 002 ¢
oV A ACANR S @ W\ nominal g
o y 4 ANIANSAZAN AN 3
g RN 5
'_
5 NNCR N
o 0.01
1 15 2 3 4 5 6[m] 1 .1'5 2 3 4 5 6[m]
Distance A — Distance A
Room air velocity vH‘| Room air velocity vH‘|
Atz=-8K Atz='12K
H1=08 1.2 1.6 2.0m H1=0.8 1.2 1.6 2.0 [m]
N
S 7Z
/{ S \‘\ -0 //
/,///, \\ % v 7 /// f
9 703 Z (4 \2
M SEN NG NHBE N
WA SN AN Lz
@ (50' > — vy o f.bo L N N | nominal
£ ,/:/,'/ \\690 < §: nominal { £ QQ‘, X —
5 ST TR = NS
Q’.\(" N o ]
/
Qﬁ\g Q,‘\Q
1 15 2 3 4 5 6[m 1 15 2 3 4 5 6[m]

Distance A —_—
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Type KS2

Position 2

Sound power level and pressure drop

100
0 3% | |/
\
50
30 /| A
40 \ /, 40A
30 T 25 AR
\></ 35
= 20 20—+ MH
e, \,(/ 30
oy 15 //' \\
- A1 | |25
S 10— © A [
° o A I
o W / 20 @\
2 7 vd | \60
SNpY »r‘*
4
v 10 12 14 16 18 20 22 25 30 40 /s, m]
] 11 11 [m¥h,m]
\Y 50 60 70 80 90 100 120
Volume flow rate ——
Example
Given
Type KS2...K220 (FW0066) pos.2 1 x @ 100 mm
Volume flow rate 27.81/s,m q,
100 m3h, m V
Room height 3.7m H
Occupied zone height 1.7m
Distance to the ceiling 20m Hi
Distance between diffusers 30m A
Difference of temperature -12K/-8K/0K At
Solution
Sound power level 34 dB(A) Lya
Limite curve 29 Lune
Pressure drop 34 Pa Ap;
Insertion attenuation see p. 22
Room air velocity 1.7 m over ground
at-12K = 0.19m/s  Vpy
at-8K = 0.17m/s  Vyy
at Isotherm = 0.13m/s V4
Difference of temperature 0.026 At /At
(tg -t at At -8 K=10.026 x 8 = ~0.2K At

Technical Data

Eff. air outlet surface area

A = 0.0057 m2

Correction of the sound power level L, 5

and the pressure drop Ap;,

Spigot Length [mm]
1000 1500 2000
@ ALwa  fapr | ALwa  fapr | ALwa  fap
[mm] [dB] - [dB] - [dB] -
1x 80 +7 1.7 +16 3.4 +23 5.6
1x100 0 1 +8 1.7 +15 2.7
1x125 -3 0.7 +4 1.0 +10 1.5
2x 80 -2 0.7 +5 1.2 +10 1.7
2x100 -6 0.5 2 0.7 +3 1.0
2x125 -7 0.5 -3 0.6 0 0.7
Octave spectrum
f 125 | 250 | 500 |1000 | 2000| 4000|8000 [Hz]
Lwa 34 | 34 | 34| 34| 34 | 34| 34 [dB(A)]
ALa 5 | +6 | -1 | -9 | -18 |<-20|<-20 [dB]
Lwokt 29 | 40 | 33 | 25| 16 | <14 | <14| [dB]
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Technical Data

Type KS2
Correction table, octave-centre frequencies
Position 3
f 125 250 500 1k 2k 4k 8k [Hz]
ALA -5 +6 -1 -9 -18 <20 | <20 | [dB]
Insertion attenuation (incl. end reflection)
Interior of box not insulated
f 125 250 500 1k 2k 4k 8k [Hz]
AL 21 13 16 11 16 15 29 [dB]
Room air velocity VH‘I Temperature quotient
Isotherm Aty 1 Atz
H1=0.8 1.2 1.6 2.0 [m] 0.10
//
A 0.08
NN
// \\\ 0.06
//// \\\ H=2.6m 005 =
4 ~ N
~ <
H=30mQ _ S o s
— - - . . . | <
g H=3.4m - ~.~§ 0.03 S
L - - ~ ~ §
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S0 2
1 2
£
@
S 0.01
N 1 15 2 3 4 5 6[m] 1 15 2 £ 4 8 gl
Distance A —_— Distance A —_—
Room air velocity vH‘| Room air velocity vH‘|
Atz=-8K Atz='12K
H1=0.8 1.2 1.6 2.0 [m] H1=0.8 1.2 1.6 2.0 [m]
N /|
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7 N N
)| 494NN 352 A \\ \'Xy'?/
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Type KS2

Position 3 ﬁ .3(
4N

Sound power level and pressure drop

100
70
35
!
50 ) <
40 40-
X
30 25 N
< N 35
< 20 20 ,/><
a P4 30
g 15 D
3 /1
g < | L] 25
5 10 v,x /\‘ ‘ ‘
o 1 N
g A (20 | @®
2 7 / \2
[ / \;x“"
o 1
. d
v 10 12 14 16 18 20 22 25 30 40 /s, m]
} ! R e L [m3/h, m]
\% 40 50 60 70 80 90 100
Volume flow rate e
Example
Given
Type KS2...K220 (FW0066) pos. 3 1 x @ 100 mm
Volume flow rate 25.01l/s, m ay
90 m3¥h,m V
Room height 3.0m H
Occupied zone height 1.7m
Distance to the ceiling 1.3m HA
Distance between diffusers 35m A
Difference of temperature -12K/-8K/0K At
Solution
Sound power level 31 dB(A) LA
Limite curve 26 Lyne
Pressure drop 28Pa  Ap;
Insertion attenuation see p. 24
Room air velocity 1.7 m over ground
at-12K = 0.17m/s  Vy
at-8K = 0.15m/s  Vq
at Isotherm = <0.10m/s vy,
Difference of temperature 0.025 At /At
(tg-t) at At -8K=0.025x 8 = ~02K At

Technical Data

Eff. air outlet surface area IE

A = 0.0057 m2 IE S

Correction of the sound power level L,
and the pressure drop Ap;,

Spigot Length [mm]
1000 1500 2000
Q ALwA fapt ALwa  Tap ALwa fApt
[mm] [dB] - [dB] - [dB] -

1x 80 +7 1.7 +16 3.4 +24 5.7
1x100 0 1 +8 1.7 +16 2.7
1x125 -3 0.7 +4 1.0 +10 1.5
2x 80 -2 0.7 +5 1.2 +10 1.7
2x100 -6 0.5 -2 0.7 +3 1.0
2x125 -7 0.5 -3 0.6 0 0.7

Octave spectrum

f 125 | 250 | 500 1000 | 2000|4000(8000| [Hz]
Luwa 31 | 31| 31| 31|31 | 31| 31| [dB(A)]
Ala 5 [ +6 | -1 | -9 | -18 |<-20 |<-20 | [dB]
Lwokt 26 | 37 | 30 | 22 | <15| <15| <15| [dB]
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Technical Data

Type KS2

Positions 6 + 7

Correction table, octave-centre frequencies

f 125 250 500 1k 2k 4k 8k [Hz]
ALA -5 +6 -1 -9 -18 <20 | <20 | [dB]
6
c
- ! Insertion attenuation (incl. end reflection)
a Y Interior of box not insulated
f 125 250 500 1k 2k 4k 8k [Hz]
7b !
— AL 21 13 16 11 16 15 29 [dB]
Room air velocity VH1 Room air velocity by the wall VL
Isotherm At =-8K
Hi=0.8 1.2 1.6 2.0[m] WS B0 3'0\ \4\0\["‘] 0.10
ANNAN 0.08
/ 5 \NN\\Y
:/// // \\\\ \\\\ o{‘;f:,b 0.06 _
/,// N/ \\ N R &4 0.05 X,
0?30/ i pd \\\ & § L%, 3
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Example L =A/2+Hq
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Type KS2

Positions 6 + 7

A

Sound power level and pressure drop

Eff. air outlet surface area

A = 0.0035 m2

Technical Data

ol .

Correction of the sound power level L, 5

100
40 and the pressure drop Ap,
70 o
//
35 5
50 NS Spigot Length [mm]
/1
40 3011140 1000 1500 2000
30 25 < (%) ALwA prt ALwA prt ALWA prt
_ ‘\ AT (35 [mm] [dB] - @8] | - [dB] -
£ 20 @ /K 1x 80 +4 1.6 +13 30 | +20 4.9
515 . 20 ‘%/ 30 1x100 0 1 +7 16 | +13 24
g W // b & 1x125 -1 07 +5 1.0 [ +10 1.4
T 10 b
g N
3 L/ %0 2 2x 80 -3 0.8 +2 1.1 +7 1.6
s | \66\?’ 2100 5 06 1 0.8 +3 1.0
, P,«*‘“ ‘ 2x125 5 05 -1 06 +2 07
v 10 12 14 16 18 20 22 25 30 40 Vs, m]
. | | | Bt [m¥/h, m]
v 40 50 60 70 80 90 100
Volume flow rate —_—
Example Octave spectrum
Given f 125 | 250 | 500 |1000 | 2000|4000 8000 H
Type KS2...K220 (FW0066) pos. 6+7, 1 x @ 100 mm [Hz]
Volume flow rate 19.4 1/s, m Gy Lwa 28 | 28 | 28| 28| 28 | 28 | 28 [dB(A)]
70mé¥h,m V ALa 5 | +6 | -1 | -9 | -18 |<-20|<-20 [dB]
Room height 28m H
Occupied zone height 17m Lwokt 23 | 34 | 27 19 | <15| <15| <15 [dB]
Distance to the ceiling 1.1m H4
Distance between diffusers 3.0m A
Difference of temperature -12K/-8K/0K At
Solution
Sound power level 28 dB(A) Loa
Limite curve 23 Lyne
Pressure drop 20 Pa Apy
Insertion attenuation see p. 26
Room air velocity 1.7 m over ground
at-12 K = 0.19 m/s
at-8K = 0.17 m/s
at Isotherm = 0.14 m/s
Difference of temperature 0.033 At /At
(tg-t)atAt -8 K=0.083 x8 = ~0.3K
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Technical Data

Type KS2WK100
Correction table, octave-centre frequencies
Positions 6 + 7

f 125 250 500 1k 2k 4k 8k [Hz]
ALA -5 +6 -1 -9 -18 <20 | <20 | [dB]
o N
>
l% Insertion attenuation (incl. end reflection)
Interior of box not insulated
7b f 125 250 500 1k 2k 4k 8k [Hz]
S AL 21 13 16 11 16 15 29 [dB]
Room air velocity VH‘I Room air velocity by the wall VL
Isotherm At =-8K
H1=0.8 1.2 1.6 2.0 [m] A=10 20 3.0[m] 0.10
/) \
TN\ 2N 0.08
(ANANON NN
Vi i \\Q\ - 7 \\\ A 0.06
1 4 <
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b‘Q A f \ ).(9 {.’)/é =
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: ST Y] ¥\f IAVNNN 74 y 2
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o Q ©
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. NN N N Nl ey P §
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o
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Example L=A/2 + Hq
Room air velocity vH‘| Room air velocity vH‘|
Atz=-8K Atz='12K

Hi=0.8 1.2 1.6 2.0 [m]

Hi=0.8 1.2 1.6 2.0 [m]
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Technical Data

Type KS2WK100...K220

s N .
Positions 6 + 7 o Eff. air outlet surface area IE
7a g A4 = 0.0063 m? 1T IE Q-
7b
e

ol .

Sound power level and pressure drop
Correction of the sound power level L, 5

100 and the pressure drop Ap;,
70 P P Spigot Length [mm]
50 30 \></ 1000 1500 2000
“ 25 )%é g @ ALlwa  fapr | ALwa  fapy | ALwa  Tap
30 35 [mm] [dB] - [dB] - [dB] -
- B 20 7| 1x 80 +9 1.8 +18 36 | +25 6.1
a.20 >< 30 1x100 0 1 +9 1.8 +17 2.8
515 V,s\c’ ,/ 1x125 -7 0.7 +2 1.0 +10 1.5
g A 25
o 10 //\ “‘
[}
5 // 20 85\?\‘ 2x 80 -1 058 +6 12 | 412 1.8
g - p | oS 2x100 -9 05 3 07 | 3 10
& Y e
// 2x125 -13 0.4 -8 0.5 -4 0.7
4
v 10 12 14 16 18 20 22 25 30 40 [I/s, m]
} ! [ L [m3/h, m]
v 40 50 60 70 80 90 100
Volume flow rate ~———>
Example Octave spectrum
Given
Type KS2WK100...K220 (FW0066) f 125 | 250 | 500 {1000 | 2000|4000(8000| [Hz]
pos.6+7 1x @100 mm Lwa 29 | 29 | 29| 29| 29 | 29 | 29 [dB(A)]
Volume flow rate 25.01l/s,m Gy AlLa 5 | +6 | -1 -9 | -18 |<-20 |<-20 [dB]
90 m¥h, m \Y
. ! L 24 35 | 28 20 15| <15 15 dB
Room height 32m H WOkt RALd I [4B]
Occupied zone height 1.7m
Distance to the ceiling 1.5m H+
Distance between diffusers 3.5m A
Difference of temperature -12K/-8K/0K At
Solution
Sound power level 29 dB(A) Lwa
Limite curve 24 Lwne
Pressure drop 26 Pa Apy

Insertion attenuation see p. 28

Room air velocity 1.7 m over ground

at-12K = 0.18 m/s Vi1
at-8K = 0.16 m/s Vi
at Isotherm = 0.13m/s Vi1
Difference of temperature 0.045 At /At
(tg-t)atAt -8K=0.045x8 = ~0.4 K Aty
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Order Details

Order codes

KS 2 WK 100 K190 | / | .rox.. | /| 0 | 7 [ 1 | 7 | P1 | / | RAL9006 |

RAL 9006 matt,

KS —— o 25% brilliance
Ball diffuser ralil .
Number of spigots x

nom. diameter (spigots

1 = single row ——

2 = double row with FW0066) — 0= Powder coated according to
RAL 9010 matt, 25% brilliance-

F =Flatframe — (standard) .

W = Angle iron frame ... Length P1 = Powder coated according to

WE = Angle iron frame one-sided (KS1) RAL... (other RAL colours and

WK = Angle iron frame concave (KS2) brilliance on request)

VF = Flat frame offset
VW = Angle iron frame offset

J 1 = Discharge position 1
43/63/83 = Width of single 2 = Discharge position 2
row diffuser 3 = Discharge position 3
79/100 = Width of double 4 = Discharge position 4
row diffuser 5 = Discharge position 5
6 = Discharge position 6
0 = without plenum box (standard) 7a = Discharge position 7a
K190 = Plenum box height K190 7b = Discharge position 7b

K220 = Plenum box height K220

0 = without transversal angle
(standard)

BQ = with transversal angle moun-
ted on both sides

Order examples

45 off KS1 WE 43/2000/BQ/ 2
40 off KS2 W 79 K220 /1000 / BQ / 1/ P1/ RAL9006

Text for tendering purposes

Ball diffuser rails with swivelling ball jets. Adjustment range
of discharge direction 360° on all sides.

Consequently, they may be set to blow in small single jets
or in one compact air jet. Air jet control along ceiling or in a
room.

Also suitable for installation in a ceiling recess with offset
ball arrangement. Air discharge suitable for variable air
quantities of 100 to 25%.

Air diffuser consisting of swivelling ball jets made of
synthetic material, which are held aluminium profiles by
means of a clamping device. Setting of balls according to
customer’s instructions, pre-set at works. Connection box
(with/without insulation) with round tube connection and
integrated fixed resistance FW0066 including 4 aluminium
brackets of galvanised metal sheet. Visible areas with matt
lacquered finish according to RAL 9010, 25% brilliance.
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We reserve the right to make design and shade of colour changes (03/2007)



