


CONTENlS
2 . TYPES OF CONNOTS-AIR TROFFER DIFFUSERS

3 . FEATURES

4 . FIXED DEFTECTOR VS ADJUSTABTE

DEFLECTOR AIR TROFFER DIFFUSERS

5 . APPTICATION

ó . INSTAILATION PROCEDURES



NOISE ATTENUATION PROPERTY . 7

BATANCING . 8

BATANCING WITH MEASURING CONE . 9
BALANCING WITH MEASURING TAP . I0
PERFORMANCE DATA .l I
HOW TO ORDER e l5

FrontcovefPicture:3000unitsofconnols-AirtfoferdiffuserswereinstalledatconcoufseBuilding(Singapore)-Amodembuildingwi42



Models TS Single-Sided Air Troffer Diffuser with fixed deflector blade

TD Double-Sided Air Troffer Diffuser with fixed deflector blades

TSA Single-Sided Air Troffer Diffuser with adjustable deflector blade

TDA Double-Sided Air Troffer Diffuser with adjustable deflector blades

TSR Returned Air Troffer Diffuser

Connols-Air Troffer
Diffusers for Modern
Buildings
To ensure maximum comfort in air-
conditioned interiors of modern
buildings, Connols-Air troffer diffusers
are designed with the latest environmental
engineering techniques to achieve good
room air distribution and low operating
noise. Con nols-Air troffer diffusers are also

designed to attenuate noise from the
air duct system.

Flexible & Well-designed
The air troffer diffuser slots are oainted
matt black so that they can blend
unobtrusively with the ceiling system.
The air troffer diffusers can be installed
with or without luminaires. When they
are not installed with luminaires, the air
lroffer diffusers can be mounted
individuallv or in continuous rows.

Single & Double-sided
Connols-Air troffer diffusers are available
in single-sided and double-sided versions.
They are in standard lengths of 600mm
and 1200mm for luminaires with 20W
and 40W lamps respectively. Other
lengths are also available upon
customers'requests.

Side and top inlets are available for
double-sided air diffusers while side
inlets are available only for single-sided
units.

vertical air th row patterns. The
deflector blades can also be used for
fine balancing of air flow. However,
drastic balancing with deflector blades
should be avoided (see balancing
instruction on page 8) as this will cause
regenerated noise.

Model TSR return air trofler diffusers
can provide significant attenuation of
noise from the ceiling space (see table
on page 7) and this is essential when
low room noise criteria is required.
Deflector blade for TSR is available as

an optional item.

Fixed Deflector Blodes
Models TS and TD air troffer diffusers
have fixed deflector blades which provide

horizontal air flow.

Model TSR return air troffer diffusers
can provide significant attenuation of
noise from the ceiling space (see table
on page 7) and this is essential when
low room noise criteria is required.
Deflector blade for TSR is available as

an ootional item.

Suitoble For use with
Vorioble Air Volume Box
System
All Connols-Air troffer diffusers - models
TS, TD, TSA, TSA and TSR, are suitable
for use with Variable Air Volume (VAV)

system. Tests have shown that the diff user
can perform efficiently when airflow is

o

Adiustuble Def,e
Models TSA and Tl
diffusers have adjus
blades which providt 

4 and 5).

Building picture: 60OO unib of Connols-Air troffer diffusers were installed at Ngee Ann CiÇ (Singapore)

- A twin'tower building with 56 storeys of offices and shopping centres. ,
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TDA Supply Air Troffer Diffuser 15mm 48kg coated
Fibreglass insulation

ll?rrlt41 IF^-1

TSA & TS Supply Air Troffer Diffuser

1smm 48kg coated

1 5mm 48kg coated
Fibreqlass insulation Colla r

{side inlet)Sp¡got

T
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Feqlures
The Connols-Air troffer diffusers are
constructed out of 0.5mm good
quality galvanised steel with air slots
painted matt black.

The air troffer diffusers can be easily
and rapidly attached to or detached
from luminaires on site. This allows
for easy relocation of the air troffer
diffusers when reouired.

Air is evenly distributed across the
length of the air troffer diffuser slots.

All Connols-Air troffer diffusers are
acoustically treated. This can
effectively atten uate d uctborne
noise and imorove the overall
acoustics performance of the system.

For TSA and TDA models, the
control blades can be easily adjusted
from the faces of the air diffusers.

Accurate and easy balancing can
be achieved with the use of handheld
micromanometer connected to the
air diffuser via a measuring tap.

Reliable oedormance data are available
for design and selection. All
performance data are obtained
from our acoustic testing laboratory.

All the Connols-Air troffer diffuser
models are suitable for use with VAV
system.

Note

1. All dimensions are in millimetres (mm).

2 fhe length of the crossover will
be fabricated to suit luminaire
dimensions

3. Standard inlet size is 150mm;
other sizes may be used.

.For more information, technical advise &
consultation, please contact our Connols-Air
factory or your nearest Connols-Air representative.

n
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TSR Beturn Air Trotfer Diffuser
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Adiustqble Deflector
vs Fixed Deflector
Air Troffer Diffusers

Adlusroble Deflector
Air Troffer Diffusers
Connols-Air troffer diffuser models TSA

and TDA are adjustable deflector air
troffer diffusers. They have deflector
blades on each of the air slots which can

be adjusted to discharge air flow patterns
horizontally or vertically. They can also

be used for adjusting air volume and fine
air balancing.

Though flexible, the adjustable air
diffusers must be adjusted according to
instructions. lmproper handling will result
in drastic throttling of air flow which can

cause significant increase in noise level

within tþoccupied area where they are
lled. Adjustable air troffer
are also su biected to

of the deflector blades by

þant of the building. ln some
this can cause disruption of the

nced system if the air troffer diffusers
are not properly adjusted.

Fixed Deflector
Air Trcffer Diffusers
Models TS and TD are fixed deflector air

troffer diffusers that can discharge
horizontal air flow (see pictures 1 &
2). The horizontal air flow pattern is

important in modern buildings as

installation of such air troffer diffusers
eíls'ures uniform air distribution within
the a a. This can in turn
hel¡i iform distribution
of te sidual air velocity

'wit¡i,ñ the occupied zone.

Uhlessthere is a need forvertical air flow
discharge, it is more advantageous to
select and install fixed air troffer
diffusers as they will always ensure
perfect air flow pattern.

suppry a r

Figure I
Double-sided supply air troffer diffuser with top inlet

r air

Figure 2
Single-sided supply air troffer diffuser with ceiling return

Figure 3
Single-sided supply air troffer diffuser with returned

air troffer diffuser.

Piclure I
Horizontal two-way throw at 77 CMH

0)
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Figure ó
Air-conditioned system to partitioned and opened-plan offices with doubie-sided supply air troffer diffusers combined
with return-air-handling luminaires

Figure 7
Air-conditioned system to opened-plan office with airtrofferdiffusers installed on continuous suspension profile

When used w¡th
luminqires
Connols-Air troffer diffusers can be used
with or without luminaires. When used
with luminaires, different air diffuser
arrangements are poss¡ble without
altering the pattern of the ceiling (see

figures I to 5).

Figure 6 shows a two-duct system,
formed by single-ducted return air-
handling luminaires that are combined
with a double-sided air troffer diffuser.
This application is especially useful in
rooms where movable partitions are
erected, as it provides the possibility of
air-conditioning individual rooms.

When used wifhout
luminqires
Figure 7 shows how Connols-Air
troffer diffusers can be installed
separately from luminaires. With
su s pension profiles, thís arrangement
allows the designer to choose the
position and arrangement of the air
diffusers at a later stage to meet
the tenant's reouirement. The air
diffusers can also be arranged and
mounted in continuous rows.

Applicqtion

.\_
rurn atr

Figure 4
Double-sided supply air troffer diffuser with
return-air-handling luminaire,

turn air\
Figure 5
Returned-air-handling luminaire.

Picture 2
Horizontal two-wav throw at 204 CMH

,_/ | \
Occupied space

I

-t ¡ \ .t 1 \ -t y \

return plenum
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Procedure

.1

.2

.3

.4

Single-Sided Air Troffer Diffusêr (see diosrom t)
Attach clip to the air troffer diffuser and luminaire with sheetmetar screw.

lnsert the stabilizer bar into the clip on the luminaire.

Place the air troffer diffuser over the luminaire slot and insert the
stabilizer bar into the clip on the air troffer diffuser at the same time.

Connect the flexible duct to the air troffer diffuser.

Double-Sided Air Troffer Diffusêr (see diosrom 2)
o 1 Attach plenums to the crossover ( if your order for the air troffer

diffuser is unassembled)

o 2 After assembling the air troffer diffuser, place it over the ruminaire
slot as shown in diagram 2.

o 3 Connect the flexible duct to the air troffer diffuser inlet.
o 4 Air troffer diffuser and luminaire are to be suspended separately.

Air slot on luminaire must be perforated according to detail A.

Diagram I

single-sided
air troffer diffuser

luminaire

cp

sta bilize r
bar

o ption a I

sta bil¡zer

Prismatic diffuser

Guides
(15 x 15 mm angle)
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Due to the design and internal acoustic linings, both fixed and adjustable Connols-
Air troffer diffusers show excellent attenuation of the ductborne noise. As for
Model TSR return air troffer diffuser , it is able to provide attenuation of ceiling
plenum noise. The static insertion loss of the air troffer diffusers is shown in the
following table:

Octave Band Centre Frequencies, Hz

Model 250 500 1K 2K

TD-120 and TDA-'|20 11

TS-120 and TSA-120 14 11

14

Note: Data forTD-12O and TDA-'120 are based on'l50mm diametertop inlet.

Noise
Attenuqtion
Properly

8K4K

16171720

1516

l)to11TSR

Static Insertion Loss (dB)

Diagram 2

double-sided
a ir troffer diff user

cr0ssover susDenst0n ro0s

by other suppliers

Models TS/TD TSA/fDA
X 19 21

v 40 42

See detailA
luminaire



Bqlqncing
No deflector blade adjustment is required for TS and TD models air troffer diffuser. For adjustable deflector blade models, set
the blades to position as shown in diagram 3 (below) for horizontal air discharge. For vertical air discharge, set the blades to
position as shown in diagram 4. Alternatively, follow the Flow Pattern Logic below to adjust the flow pattern.

For proper room air distribution, the discharge pattern from the air troffer diffuser should be horizontal, away from the
luminaire. lf single-sided supply air troffer diffusers are installed at the perimeter of the building, set the blade to blow the
air away from the perimeter wall or windows. Use the "J" hook provided for adjusting the deflector blade.

Flow Pottern Logic
. For right horizontal throw - set blade to the right side
. For left horizontal throw - set blade to the left side
. For Vedical throw - set blade to centre of the slot

Blode Setfing
. To achieve the desired air flow direction according to the flow pattern logic, push the blade with your fingers as far back

as it can go ( for maximum airflow) and to the position according to the Flow Pattern Logic.

. To throttle the air volume, use the "J" hook provided to pull the blade vertically down gently at each end of the blade
as shown in diagram 5.

Diagram 3: Horizontal Flow Pattern Diagram 4: Vertical Flow Pattern

Note:

When drastic balancing is required, balancing dampers should preferably be installed at the duct
take-off to each air Iroffer diffuser. This is to allow for the noise that is generated by the damper
to be attenuated by the insulated flexible duct and the air troffer diffuser. Damper may be
installed at the inlet to the air troffer diffuser but this forfeits the benefit of duct attenuation.

I

Figure 8: Location of balancing damperto ach¡eve good room NG

Airflow 

-

VAV
box

Pull down
to throttle
air flow

Diagram 5 : "J" Hook for
adjusting Deflector Blade



Bqloncing
with Meosuring Cone

\

Figure 9 :Air balancing wíth measuring cone

Alnor 22204
Nozzle

Air boloncing
When the damper is installed at the inlet to the air troffer diffusers, air balancing can be achieved by using the measuring
cone as shown in figure 9. Measuring cone should preferably be constructed out of aluminium.

Balancing procedures

. (1) To measure the air flow, mark the centerline of the air slot.(for 1200mm length air troffer diffuser).

. (2) Place the hood up against one-half of the air slot as shown in figure 9.

. (3) Obtain an air velocity reading in m/s. Do the same for the other half of the air slot - be careful not to
overlap the centerline.

. (4) lf it is a double-sided air lroffer diffuser unit, repeat the procedures (1) to (3) for the second side of the unit.

To find the CMH, the basic formula is: CMH = 0.0125 x velocity (m/s) x 3600 (velocity is as measured in procedure 3).

Example 1

lf the two velocity readings for a 12OO mm length single sided air troffer diffuser are 1 m/s and 1.1 m/s :

Airflow = (0.0'125 x 'l + 0.0125 x 1.1) x 3600 = 94.5 CMH

Proprietary-made measuring devices may also be used for measuring airflow from the air troffer diffuser.



Bqlqncing
with Meqsuring Top
qf the qir troffer diffuser

Figure 10.1

TDA Supply Air Troffer Diffuser with top lnlet

Figure 10.2
TD Supply Air Troffer Diffuser with side lnlet

micromanometer

Figure 10.3

When using Connols-Air troffer diffuser without damper at the inlet (as

balancing damper may be located at the duct take-off), a measuring tap
can be provided upon request, for connection to a micromanometer as

shown in figures 10.1 to 10.3. This is a convenient method of accurate
air balancing without using the measuring cone.

For Connols-Air TDA and T5A troffer diffuser models, the balancing curves
2,4,5,7 and 8 are based on the deflector blade set at the maximum open
position (see blade setting on page 8) with horizontal air discharge pattern.

Air flow is obtained from chaft 1 with the pressure difference measured
from the measurement tap using the micromanometer.

Q moaetfo-øo (150mm top inlet)
Q rutoaetTDA-60 (15omm toþ intet)g ¡¡odelto-øo ('l5Omm side inlet)
@ mo¿etTDA-60 (150mm side inlet)
@ wtodetTS/TSA-120 (150mm side inlet)
@ nnodelTD-12o (150mm top inlet)
@ wrodelTDA-10 (150mm top inlet)
@ wtodelTDA-120 (150mm side inlet)
@ nnodel TD-12o (150mm side inlet)

t0

Chartl:BalancingData

TSA Supply Air Troffer Diffuser
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Performqnce
Dqtq

MODET TS-l20 (t5omm Diq Side lnleÌ)

Table 1

Single-Sided Air Troffer Diffuser With Fixed Deflector Blade For

300 X 12OO or 600 X 1200mm Luminaire

MODET TSA- l2O 1t 5omm Dio side lnlet)

Table 2
Single-Sided Air Troffer Diffuser With Adjustable Deflector Blade For

300 X 12OO or 600 X 1200mm Luminaire

Note:
. Throw values are based on O.25 m/s terminal velocity with temperature differential of 6"C

between discharged and room air.

. Above data are based on horizontal air pattern.

. NC values are based on 10 dB room absorotion in all octave band

. '-' reoresents noise level below 20 dB.

. The above tâbuiated data are based on tests carried out generally in accordance to the following standards :

tso 5219
Air distribution and air diffusion - laboratory aerodynamic testing and rating of air terminal devices.

tso 5135
Acoustics - Determination of sound power levels of noise from air terminal devices, high/low velocity,

pressure assemblies, damþers and valves by measurement in a reverberation room.

ASHRAE Standard 7O-72
Method of testing for rating the air flow performance of outlets and inlets.

Air lPressure I thro*
Flowloropl t'

(cMH)l (Pa) l(m)
75
100
125
150
175
200
225
250
275
300
325
350

3
4
6
8
10
12
16
19
23
27
31
34

o.70
0.95
1.10
1.30
1.47
1.70
2.OO
2.20
2.40
2.60
2.94
3.20

39
39
40
40
42
42
43
43
44
44
45
45

35
35
36
36
37
37
38
38
39
39
40
40

21
21
23
23
25
25
26
26
27
28
29
29

29
24
25
25
26
26
27
27
27
28
28
28

49
49
50
50
52
52
53
53
53
54
54
54

,o
20
21
21
22
22
23
23
24
24

Sound Power Level Lw, dB re 10-1'z Watts
Octave Band, Hz

75
'100

125
150
175
200
225
250
275
300
325
350

3
4
6
8

'10

12
to
19
23
27
31
34

43
45
47
49
51
52
52
53
54
54
55
55

37
38
39
41
41
42
44
46
48
50
51
52

31
34
35
36
37
38
40
41
43
45
46
47

26
39
30
31
31
32
34
35
36
38
40
41

,u
26
27
28
29
31
33
35
36

lu
26
27
28
28
29
31
33
34

lo
22
24
25
26
28
30
31

il



MODET TD.I20
(l 50mm Dio Top lnlet)

MODET TD.I20
(lSomm Dio Side lnlef)

Table 3
Double-Sided Air Troffer Diffuser With Fixed Deflector Blades For

300 X 12OO or 600 X 1200mm Lumrnarre

Table 4
Double-Sided Air Troffer Diffuser With Fixed Deflector Blades For

300 X 12OO or 600 X 1200mm Lumrnarre

Note:
. Throw values are based on O.25 m/s terminal velocìty with temperature differential of 6'C

between discharged and room air.
. Above data are based on horizontal air oattern.
. NC values are based on 10 dB room absorption in all octave band.
. '-' reÞresents noise level below 20 dB

. The above tabulated data are based on tests carried out generally in accordance to the following standards :

tso 52J9
Air distribution and air diffusion - laboratory aerodynamic testing and rating of air terminal devices. f \
rso 5135 . L!
Acoustics - Determination of sound power levels of noise from air terminal devices, high/low velocity,

pressure assemblies, dampers and valves by measurement ¡n a reverberation room.

ASHRAE Slandard 7O-72
Method of testing for rating the air flow performance of outlets and inlets.

l2

Air I er"rrur. lrnro*
Flow I Drop 

I(cMH)¡ (Pa) l(m)
150
200
250
300
350
400
450
500
550
600
650
700

5
8
12
16
20
26
31
37
35
50
56
64

150
200
250
300
350
400
450
500
550
600
650
700

3
5
6
8
9

11
13
15
17
19
21
23
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MODET TDA.I20
(lSOmm Dio Top lnler)

MODET TDA.I20
(lSomm Dio Side lnlet)

Table 5
Double-Sided Air Troffer Diffuser With Adjustable Deflector Blades For

300 X 1200 or 600 X 1200mm Lumrnarre

Table 6
Double-Sided Air Troffer Diffuser With Adjustable Deflector Blades For

300 X 1200 or 600 X 1200mm Lumrnarre

Note:
. Throw values are based on O25 m/s terminal velocity with temperature differential of 6"C

between discharged and room air.

. Above data are based on horizontal air pattern

. NC values are based on l0 dB room absorption in all octave band.

. '-' represents noise level below 20 dB.

. The above tabulated data are based on tests carried out generally in accordance to the following standards :

tso 5219
Air distribution and air diffusion - laboratory aerodynamic testing and rating of air terminal devices

tso 5'135
Acoustics - Determination of sound power levels of noise from air terminal devices, high/low velocity,

pressure assemblies, damþers and valves by measurement in a reverberation room.

ASHRAE Standard 70-72
Method of testing for rating the air flow per-formance of outleis and inlets.

l3

orrEuãrtEtilãlr}t
Sound Power Level Lw, d,B re 10-12 W¿tts

100
150
200
250
300
350
400
450
500
550
600
650
700

3
4
7
10
13
'17

22
26
30
36
41
48
51

0.80
1.10
1.45
1.90
2.20
2.75
3.00
3.30
3.60
4.00
4.30
4.60
4.90

50
51
52
53
54
55
56
57
57
58
58
59
60

41
41
42
42
42
43
45
47
49
50
52
53
55

35
36
37
38
38
38
40
42
44
45
47
49
50

26
28
29
30
31
31
33
36
38
40
42
44
45

21
23
23
25
25
26
28
31
33
35
37
39
41

21
23
25
26
27
27
28
29
30
33
36
38
40

20
21
22
23
24
25
27
28
29
30
32
33
35

Sound Power Level Lw, d'B re 10-12 Watts
Octave Band, Hz

100
150
200
250
300
350
400
450
500
550
600
650
700

2
4
5
7
9

11

14
16
19
22
24
27
30

0.80
1.10
1.45
1.90
2.20
2.75
3.00
3.30
3.60
4.00
4.30
4.60
4.90

49
51
52
54
54
55
56
57
58
60
61
62
63

37
39
40
42
43
44
46
49
52
54
56
59
59

36
36
37
37
38
39
41
43
45
47
49
51
53

26
28
29
31
32
32
34
37
40
42
49
46
48

23
23
25
26
27
28
30
32
35
37
39
42
44

24
25
26
26
27
28
29
31

32
35
38
41
43



MODET TDA-óO
(l5Omm Dio Top lnlet)

MODET TDA.óO
(lSomm Dio Side lnlet)

Table 7
Double-Sided Air Troffer Diffuser Wìth Adiustable Deflector Blades For

600 X 600 Luminaire

Table 8
Double-Sided Air Troffer Diffuser With Adiustable Deflector Blades For

600 X 600 Luminaire

Note:
. Throw values are based on O.25 m/s terminal velocity with temperature differential of 6'C

between discharged and room-air.
. Above data are based on horizontal air oattern
. NC values are based on 10 dB room absorption in all octave band.
. '-' reDresents noise level below 20 dB.
. The above tabulated data are based on tests carr¡ed out generally in accordance to the following standards :

tso 5219
Air distribution and air diffusion - laboratory aerodynamic testing and rating of air terminal devices

tso 5135
Acoustics - Determination of sound power levels of noise from air terminal devices, high/low velocity,

pressure assemblies, damþers and valves by measurement in a reverberation room.

ASHRAE Standard 7O-72
Method of testing for rating the air flow performance of outlets and inlets.

Sound Power Level Lw. dB re 10-1'zWatts

9
14
20
25
30
39
47
56
64

l,
26
29
33
36
38

Sound Power Level Lw. dB re 10-1'z Watts
C}ãEt!Ël:-En¡IfÞ

6
10
14
18
22
29
35
42
48

It
29
32
35
38
40



MODET TD.óO
(tSOmm Dio Top lnler)

MODET TD.óO
(l5Omm Dio Side lnlet)

Table 9
Double-Sided Air Troffer Diffuser With Fixed Deflector Blades For

600 X 600 Luminaire

Table 10
Double-Sided Air Troffer Diffuser With Fixed Deflector Blades For

600 X 600 Luminaire

Sound Power Level Lw, dB re 10-r2Watts
Octave Band, Hz

10
17
24
30
37
48
58
69
79

40
41

^^¿+2

44
45
49
52
54
57

34
36
38
41
44
47
49
52
È,4

25
28
31

35
39
42
44
47
49

20
22
25
30
34
37
40
43
46

26
30
33
36
39

Sound Power Level Lw, dB re 10r2Watts
crf?[tl:.]fifllE

EllIrlIlíILl(
7

12
16
21

25
32
39
46
53

39
42
42
44
45
48
51

53
55

35
37
38
41

43
46
49
51

53

20
21

26
30
33
37
40
43
45

Note: refer to footnotes of tables 3 & 4

How to Order
To order, the following information must be submitted based on

. Type of Connols-Air troff cate the model)
Model TS : Sinele-Sided ixed deflector blade
Model TD : Doúble-Side fixed deflector blades
Model TSA : Sinsle-Sided Air Troffer Diffuser with adiustable deflector blade
Model TDA : Double-Sided Air Troffer Diffuser with adiustable deflector blades
Model TSR : Return Air Troffer Diffuser

. Length of Connols-Air troffer diffuser
60 :600mm
'120 :120omm
150 : 'l500mm

. Width of Connols-Air troffer diffuser
30 :300mm
60 :600mm

Note : Model TSR Return Aìr Troffer Diffuser will be suoolied without deflector blade
as standard. Please specify matching deflector blade arid measuring tap in your ordã ¡f
Inev are reoutreo,

the specifications given:

. lnlet size
6 : 15jmm diameter
8 : 200mm diameter
10 : 250mm diameter

. lnlet position
T : Top inlet
S : Side inlet

. Damper
0 : No Damper required
I : Damper Required

ExamDle
TSA-1 20-60-6-5-0
The order refers to Connols-Air troffer diffuser with adjustable control blade
and '1 50mm diameter side inlet for installation with 1200 X 600 nomìnal
sized iuminaire ; no damper required at the iniet,
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