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THE RICKARD VARI-DISC VAV DIFFUSER
REVOLUTION INTELLIGENT COMFORT CONTROL

Never in the history of Variable Geometry VAV design has so much attention been given to
the production of a Cost Effective, Architecturally Pleasing, Aerodynamic & Functionally Su-
perior Variable Volume Diffusers as is now available from RICKARD. Consider the following
advanced features & decide for yourself the superiority RICKARD brings to the HVAC indus-
try with our new VCD, VSD & VRD diffusers:

New Effective Aerodynamic Top Entry

New improved swirled air diffusion.

O New one piece pressed steel top entry Backpan
providing superior aerodynamically shaped com-
ponents to reduce noise & improve air flow char-
acteristics.

Effective onboard temperature sensing

O Failsafe & fractureless support clips designed &
developed.

O No visible support posts from within the
airconditioed space.

O A variety of diffuser mounting options available.

O All control & power cabling concealed—not
visible from below.

O Control & power cabling easily accessible from
within ceiling void.

O Fully proportional zero voltage reheat control.

O Black-heat reheater mounted in separate collar
providing the ease of installation in various posi-

tions & allowing remarkably simple heater retro-
fit.

<

<

New LinDrive2 Actuator

O New LinDrive2 actuator incorporating precise
control disc positioning.

O VariDrive® actuator enables electronically ad-
justable maximum & minimum control disc stops
on site.

O Aerodynamically shaped LinDrive2 actuator en-
closure to reduce friction & noise.

O Interdependent induction tube & induction chan-
nel with central feature port for accurate onboard
room temperature sensing.

O No access into ceiling void required to remove all
internal diffuser components—simply twist trim
plate clockwise, unplug control cabling from
bayonet mounted socket & disconnect the safety
cable.

O All internal components of none metallic con-
struction are moulded in fire retardant Makrolon
glass reinforced plastic — the same material used
on the Rickard Thermo-Disc actuator for which
UL certification has been secured.

O New LinDrive2 actuator power consumption is

such that 15 diffusers with full control functions
can be fed from a Single Power Module
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INTRODUCTION

The RICKARD VARIABLE GEOMETRY VARI-DISC CEILING DIF-
FUSER is designed for general building zones where uniform
radial discharge is the most suitable & desirable supply air
distribution pattern. The basic diffuser is available in a wide
range of options to suit every individual requirement.

Optimum performance in terms of uniform air distribution & low
noise levels have been combined with simple construction &
aesthetically pleasing appearance to provide a unit which is
both functional & reliable. All diffusers are of steel construc-
tion & are finished in a chip resistant baked epoxy coating
which is available in a wide range of colours to suit architectural
requirements.

OPERATION

GENERAL DISCRIPTION

Room temperature is controlled by varying the supply air vol-
ume in accordance with demand. Volume control is achieved
by moving a disc, known as a control disc, vertically up & down
within the diffuser so as to vary the aperture through which the
air passes. This is effectively what constitutes the “VARIABLE
GEOMETRY” concept which maintains constant air movement
in the room throughout the range from 100% down to as little as
25%.

The position of the control disc is varied by means of an elec-
tric (or pneumatic) actuator which drives the control disc in
response to a signal received from a temperature controller.
When used in conjunction with one of the RICKARD controllers,
the diffuser will control room temperature on a proportional/
integral basis. Air is discharged in a horizontal 360° pattern.
Maximum & minimum supply air  volumes may be adjusted to
suit the particular design conditions. For a detailed system
design description, please refer to Section 1 of this catalogue.

MAINTENANCE

Although the diffusers require no routine preventative mainte-
nance, all mechanical components as well as the actuator &
controller are accessible from below the ceiling. As a result of
the “MODULAR?” design of the diffusers, changing components
does not require highly skilled labour or special tools & can be
carried out with minimal disruption to room occupants.

DIFFUSER SELECTION

GENERAL

The first consideration when designing a system is to calculate
the required supply air volume & temperature to satisfy room
conditions at maximum heat loads. It is recommended that
ducting is sized using static regain design principles. Supply
air velocities in branch ducts should be between 3.5 & 7.5m/s
(650 & 1500ft/min).

THROW

This is the distance from the centre of the diffuser to the point
at which the supply air velocity has reduced to 0.25m/s (50ft/
min) when measured 25mm (1 inch) below the ceiling & the
control disc in the fully open position. Coning occurs when two
airstreams traveling in opposite directions meet & result in a
downward moving cone of air. A similar effect is experienced
should a diffuser be positioned at a distance from the wall
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that is less that the its throw. The air will strike the wall &
flow in a downward direction such that the point at which
the air reaches a velocity of 0.25m/s, the sum of the hori-
zontal & vertical travel of the air is equal to the diffuser
throw. Throw remains essentially constant throughout the
range of air flows, a feature of the variable geometry VAV
diffuser concept.

NOISE LEVEL REQUIREMENTS

The published diffuser noise level must be checked to en-
sure it is within the project specification. Published dif-
fuser noise levels represent only the noise generated by
the diffuser & do not take into consideration any duct-
borne noise.

DUCT STATIC PRESSURE

Diffuser performance has been established using diffuser
neck TOTAL pressure, although that which is normally
know or measured is duct STATIC pressure. What hap-
pens between the duct & the diffuser depends on the
length & type of flexible duct being used. For simplicity, it
can be assumed that the duct STATIC pressure is approxi-
mately equal to the diffuser neck total pressure. This is a
valid assumption for systems where flexible duct lengths
are not excessive & can be explained briefly as follows:

The static pressure loss due to friction in the flexible duct
(¥10Pa) would normally be about the same as the velocity
pressure in the neck of the diffuser & since total pressure
is the sum of static & velocity pressure, we can say that
neck total pressure is numerically approximately the same
as duct static pressure. Although the tables reflect dif-
fuser performance for neck total pressures ranging from
20-100Pa, caution should be exorcised when selecting
diffusers outside the 40-80Pa. At lower pressures air
movement & induction may be insufficient & at higher pres-
sures draughts & excessive noise may result. Best results
are obtained when diffusers are selected at pressures of
50-70Pa. Bear in mind that all diffusers served by a com-
mon duct will all operate at the same static pressure as
controlled by the pressure control damper. Therefore dif-
fusers which are able to supply more air than is necessary
will be driven partially closed by the temperature controller
& hence the system becomes self-balancing.

NOTE: Avoid upstream restrictions such as manually ad-
justed dampers or squashed flexible ducting. The reason
being that at maximum flow any restriction will result in a
significant static pressure loss (which for some cases may
be desirable) whereas at minimum flow conditions offer
virtually no restriction, which will result in the static pres-
sure at the diffuser being too high at minimum flow condi-
tions causing over-cooling/heating.

GENERAL

CONTROLS

The VARI-DISC range of Variable Geometry diffusers are
suitable for operation in conjunction with RICKARD stan-
dard (SSA), modular (MLM), Mini BMS & BMS compatible
(Multi-loop) controls as well as those supplied by others.
The RICKARD control range is able to provide you with a
number of options including onboard or remote mounted
temperature sensing, automatic cooling/heating change-
over, proportional/integral reheat control, air flow sensing/
monitoring, etc. For more detailed control information
kindly refer to the RICKARD controls catalogue.
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VARIABLE GEOMTRY SWIRLDIFFUSER PERFORMANCE
VSW

NECK TOTAL PRESSURE (Pa)
READING

FLOW (I/s)
THROW (m)
NC LEVEL

FLOW (I/s)
THROW (m)
NC LEVEL

FLOW (I/s)
THROW (m)
NC LEVEL

FLOW (I/s)
THROW (m)
NC LEVEL

Throw data is taken 25mm below the ceiling on a line through the centre of the diffuser with the control
disc fully open & an air velocity is at 0.25m/s.

Noise criteria levels apply to a single diffuser mounted in a room having a Sound Absorption of 10dB in
octave bands having centre frequencies from 125Hz to 8000Hz (ie. the difference between Sound Pres-
sure Level (dB re: 10 Pa) and Sound Pressure Level (dB re: 102 Pa) is equal to 10dB). These levels
represent only the noise generated by the diffuser and do not take into account any duct-borne noise.
Diffusers are factory set for a minimum of 30% of the maximum flow levels reflected above. It should be
noted that minimum air flow settings are approximate & may require to be reset on site to compensate
for actual site system pressures.

H

DIMENSIONS
(mm)

W oD | A | H | R

150 150 LR g1 137 580

595 x 595

A (VSW) or R (VRW)

595 x 595

ﬁ
H
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VARIABLE GEOMETRY VAV DIFFUSERS
(For Standard Stand-Alone Controls)

Supply and install Rickard VSW Variable Geometry VAV elec-
tronically controllable Swirl Diffusers where indicated on the
project drawings. Each diffuser shall be fitted with a low volt-
age LinDrive2 actuator (12V DC) housed within an enclosure
carried on the diffuser trim plate assembly which, in turn shall
be supported from the diffuser backpan by a bayonet fitting.

The diffuser backpan shall be manufactured from deep draw
quality pressed sheet steel incorporating an integral neck.
The backpan, together with the diffuser swirl plate and con-
trol disc shall be degreased and chemically treated before
being coated by means of a chip resistant fused epoxy pow-
der.

(For Multi-Loop Modular Controls)

Supply and install Rickard VSW Variable Geometry VAV elec-
tronically controllable Swirl Diffusers where indicated on the
project drawings. Each diffuser shall be fitted with a low volt-
age LinDrive2 actuator (12V DC) housed within an enclosure
carried on the diffuser trim plate assembly which, in turn shall
be supported from the diffuser backpan by a bayonet fitting.

The diffuser backpan shall be manufactured from deep draw
quality pressed sheet steel incorporating an integral neck.
The backpan, together with the diffuser swirl plate and con-
trol disc shall be degreased and chemically treated before
being coated by means of a chip resistant fused epoxy pow-
der.

An enclosure, secured to the reverse side of the diffuser
backpan, shall house an electronic control interface PC board
incorporating RJ type cable sockets and serving as a connec-
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Volts. In all cases an auto-reset 65°t5°C cut-out is fitted. A
power-reset 85°C+5°C overheat safety cutout may be fitted on
request. The “power reset” type is reset by turning the power
supply off momentarily. Push-button type manual reset safe-
ties are not recommended in conjunction with diffuser re-
heaters.

For additional safety, RICKARD can offer an Airflow Switch
to interrupt power to the re-heater controls when there is
insufficient airflow across the heater element.

Heaters are available in various capacities, ranging from
0.5kW to 2.5kW. When calculating heater capacities for VAV
diffusers, it must be borne in mind that heating in the cooling
mode takes place when the diffuser is supplying minimum air
flow and therefore care must be taken to ensure that an ex-
cessive temperature rise in the diffuser is avoided. Discharge
temperatures in excess of than 32°C are likely to cause strati-
fication within the room. As a guide-line, the temperature of
the air leaving the diffuser should not be more than 10°C
above actual room temperature. Kindly refer to the following
table giving the maximum recommended heater output for
each diffuser neck size. These heater output ratings have
been computed on the basis that minimum air flow is 30% of
maximum and the maximum capacity of the fitted re-heater is
set electronically, a standard feature of the RICKARD MLM ,
Mini BMS and /nteroperable BMS Compatible Controls.

IMPORTANT: These maximum capacities do not take into ac-
count limitations of the triac which is rated at 12A maximum.
This reduces the capacity of the triac at low voltage supply .

MAXIMUM HEATER OUTPUT & CAPACITIES

tion point for providing control signals to the diffuser actua-
tor, adjacent slave diffuser and incoming control power. Neck Total 40 50 60 70 .
Pressure (Pa) Fitted
Heater
Neck Diameter Maximum Heater Output Capacity
(mm) (Watts) (Watts)
150 230 250 280 300 500
ELECTRIC HEATING
200 480 530 580 620 750
The RICKARD VSW Swirl Diffusers may be fitted with electric
re-heaters housed within a sleeve which slides into the stan- 250 660 740 810 880 1000
dard diffuser neck. Heater elements used in the diffusers are
“plack heat” having a heat density of 3,2W/cm? and are of the 300 810 900 990 1070 1250
stainless steel sheathed type, rated for 110, 208, 230 or 277
DIFFUSER PERFORMANCE WITH RE-HEATERS FITTED
NECK READING NECK TOTAL PRESSURE (Pa)
SIZE
30 40 50 60 70
FLOW (l/s) 54 63 70 77 83
150 THROW (m) 1.40 1.70 1.80 2.10 2.30
NOISE LEVEL - 25 27 29 31
FLOW (l/s) 112 130 145 159 172
200 THROW (m) 2.20 2.50 2.80 3.10 3.30
NOISE LEVEL 28 31 33 35 37
FLOW (l/s) 159 183 205 225 243
250 THROW (m) 2.90 3.30 3.70 4.10 4.40
NOISE LEVEL 29 33 35 37
FLOW (l/s) 194 224 250 274 296
300 THROW (m) 2.90 3.30 3.70 4.10 4.40
NOISE LEVEL 30 33 36 38 40
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REVERSING CJANGEOVER

The RICKARD Reversing Changeover facility will allow the
VAV diffuser to control the supply air volume in both heating
and cooling mode, i.e., when the central system is supplying
either warm or cold air.

When the system switches to heating mode, the changeover
sensor detects the increase in supply air temperature and
switches the direction in which the actuator operates. This
means that when the system is in cooling mode, the diffuser
will drive open as the room temperature increases, whereas
in the heating mode the diffuser will c/ose as the room tem-
perature increases.

Converting the standard RICKARD temperature controller to
incorporate the changeover facility is a simple matter of add-
ing the additional plug-in supply air temperature sensor, as
shown in the diagram. This temperature sensor must be fitted
in such a way that it senses the primary air temperature being
supplied to the diffuser. Slave diffusers receive a control
signal from the master diffuser and therefore do not require
nor must they be fitted with a changeover sensor. If a re-
heater is fitted to the neck of the diffuser, care must be taken
to ensure that, the Changeover Sensor is installed in such a
way that it is not affected by radiant heat from the heater.
The controller compares the primary air and the room air
temperatures and whenever the supply air temperature ex-
ceeds the room temperature, the control action is re-
versed and is switched into heating mode. Cooling mode is re-
instated when the primary air temperature falls below room
temperature.

Should a VAV air diffusion unit be fitted with a re-heater, the
heater will be proportionally energized between 0.5°C and
1.5°C below setpoint temperature, regardless of which mode
the controller is in. Effectively, therefore, a re-heater will only
be energized at Minimum Supply Air Status in the cooling
mode and at Maximum Supply Air Status when in the heating
mode and accordingly is extremely energy efficient add to
Green Building considerations.

CHANGEOVER

[ P=N :
Drop-in - N
Ceilri’ng S— 1Y \
1 /i ! /)
|= Py =3 I 'I__=
Plastered
595 x 595 Ceiling
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CEILING DIFFUSER SIDE ENTRY PLENUMS

In some building installations the ceiling space may be insuffi-
cient to fit a standard ceiling diffuser with a flexible duct con-
nection from the top. To overcome this problem, side entry
plenums can be specified as an optional extra for square ceil-
ing diffusers. Contact your nearest sales office for details.
Please note that this option is not available for circular diffus-
ers.

For larger diffuser neck sizes the entry collar on the plenum is
in an elliptical shape. This being to ensure the lowest possi-
ble plenum height and easy fitting of the flexible duct over the
collar and proper sealing around the entire circumference
between the flexible duct and the collar. The nominal height
for VSW diffuser with side entry plenums is 250 mm .

DIMENSIONS & MOUNTING METHODS

GENERAL

The basic VSW ceiling diffuser concept supports a wide
range of diffusion unit styles. The basic diffuser usually drops
into a square opening between ceiling tees, although ceiling
openings need not be square and in fact, in the case of plas-
tered ceilings, are often circular.

DIFFUSERS WITH SQUARE MOUNTING PLATES

These can be supplied with one size of mounting plate,
namely 595mm x 595mm to suit various types of ceilings.
Mounting plates may be supplied to suit the following types of
ceilings, as shown in the sketches:

- Drop-in exposed tee

- Shadow line exposed tee
- Plastered ceiling

- Baffled ceiling

In the case of plastered ceiling two methods of fixing may be
used and should be specified if required. Concealed fixing is
achieved by four fixing studs welded on the corners of the
mounting plate. These pass through the ceiling and, with the
use of backing plates, are used to secure the diffuser to the
ceiling. A further option for fixing into a plastered ceiling is
with the use of a T-frame which is an optional extra. This is
fixed to the ceiling and the diffuser then drops into it.

Shadow Line

Tegular
Exposed Tee

Tee

595 x 595

DIMENSIONS AND METHODS OF MOUNTING
2007/5-6
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CIRCULAR DIFFUSERS

Apart from the usual four-corner style, the RICKARD Swirl Diffuser is also available in a circular format—type VRW. This model
is most often combined with round down-lighters to preserve the circular pattern, and in particular with plastered ceilings. It
also offers the absolute minimum interruption to the ceiling for those who prefer to have its unbroken regularity maintained. A
circular “T” Bar frame is available for plastered ceiling mounting of the VRW range of diffusers.
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INTRODUCTION

The RICKARD VARIABLE GEOMETRY LINEAR VAV TERMI-
NAL UNIT (Type VLN) provides an especially ideal means of
distributing conditioned air into perimeter zones of a build-
ing, where the temperature control requirements are the
most demanding. The slim and attractive shape of the lin-
ear diffuser extrusions ensures that the unit blends into
any ceiling design and meets almost all architectural re-
quirements. At the same time the superior aerodynamic
design ensures that air distribution without any drafts, is
quiet and efficient.

SPECIAL FEATURES

The Rickard VLN boasts a few novel features not generally
found on other similar products. The air flow pattern is
adjustable from below the ceiling, being changeable from
two-way blow to one-way blow in either direction or even to
vertical down blow. A second useful option is that the VLN
linear diffusers extrusions are designed to be fitted end-to-
end with alignment pins such they are perfectly straight
within a ceiling, providing a continuous architecturally
pleasing appearance. Under these circumstances, as the
active VLN terminal units will only take up a portion of the
total length of linear diffuser track, the intermediate un-
used sections may be utilized for return air purposes
thereby alleviating the need for additional return grilles or
louvers.

OPERATION

GENERAL DESCRIPTION

Room temperature is controlled by varying the supply air
volume in accordance with demand. Volume control is
achieved by opening and close a set of aerodynamically
designed, extrude aluminium vanes using our unique Lin-
Drive2 electric or pneumatic actuator, so as to vary the
apperture through which the supply air passes at the point
of exit from the diffuser. This provides for true “VARIABLE
GEOMETRY VAV” which effectively maintains air discharge
velocity throughout the range of volume control from 100%
down to as little as 25%.

The standard VLN linear diffusion units are available with
two active slots to match active terminal unit lengths of
600mm, 900mm, 1200mm and 1500mm. The linear
diffusion track has been engineered for butting together
with hairline precision so that an unlimited length of
continuous diffuser is possible without sacrificing the
attractive appearance. In this case the active VLN terminal
units may be randomly placed anywhere along the length of
diffusion track to suit virtually any building partion layout.

The active VLN terminal unit is constructed using corrosion
resistant mill galvanized sheet steel, while the linear
diffuser aluminium extrusions are epoxy powder coated in
a variety of colours or natural anodized aluminium.

AIRFLOW SELECTION

A further useful feature of the RICKARD VLN is the ease
with which the direction of airflow may be adjsuted.
Although airflow direction is not normally changed once
the system is operational, it does simplify the ordering
procedure. All linear air diffusion track is identical and the
choice of one-way or two-way blow is easily implemented
on site by simply flipping the flow directional vanes to the
prefered side. For abnormally high ceilings, it is possible
to direct air vertically downwards for better room
penetration, especially when the VLN is in the heating
mode.

MAINTAINENCE

As with all other RICKARD AIR DIFFUSION products, the
VLN requires no routine preventative maintenance.

<" S| RICKARD
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TERMINAL SELECTION

GENERAL

The first consideration when designing a system is to cal-
culate the required supply air volume & temperature to
satisfy room conditions at maximum heat loads. It is rec-
ommended that ducting is sized using static regain design
principles. Supply air velocities in branch ducts should be
between 3.5m/s & 7.5m/s.

THROW

This is the distance from the centre of the diffuser to the
point at which the supply air velocity has reduced to
0.25m/s when measured 25mm below the ceiling & the con-
trol disc in the fully open position. Coning occurs when two
airstreams traveling in opposite directions meet & result in
a downward moving cone of air. A similar effect is ex-
perienced should a diffuser be positioned at a distance
from the wall that is less that the of its throw. The air will
strike the wall & flow in a downward direction such that the
point at which the air reaches a velocity of 0.25m/s, the
sum of the horizontal & vertical travel of the air is equal to
the diffuser throw. Throw remains essentially constant
throughout the range of air flows, a feature of the variable
geometry VAV diffuser concept.

NOISE LEVEL REQUIREMENTS

The published diffuser noise level must be checked to en-
sure it is within the project specification. Published dif-
fuser noise levels represent only the noise generated by
the diffuser & do not take into consideration any duct-
borne noise.

DUCT STATIC PRESSURE

Diffuser performance has been established using diffuser
neck TOTAL pressure, although that which is normally
known or measured is duct STATIC pressure. What hap-
pens between the duct & the diffuser depends on the
length & type of flexible duct being used. For simplicity, it
can be assumed that the duct STATIC pressure is approxi-
mately equal to the diffuser neck total pressure. This is a
valid assumption for systems where flexible duct lengths
are not excessive & can be explained briefly as follows:

The static pressure loss due to friction in the flexible duct
(¥10Pa) would normally be about the same as the velocity
pressure in the neck of the diffuser & since total pressure
is the sum of static & velocity pressure, we can say that
neck total pressure is approximately numerically the same
as duct static pressure. Although the tables reflect diffuser
performance for neck total pressures ranging from 20Pa to
100Pa, caution should be exorcised when selecting diffus-
ers outside the 40Pa to 80Pa. At lower pressures air move-
ment & induction may be insufficient & at higher pressures
draughts & excessive noise may result. Best results are
obtained when diffusers are selected at pressures of be-
tween 50Pa and 70Pa. Bear in mind that all diffusers
served by a common duct will all operate at the same static
pressure as controlled by the pressure control damper.
Therefore diffusers which are able to supply more air than
is necessary will be driven partially closed by the tempera-
ture controller & hence the system becomes self-
balancing.

NOTE: Avoid upstream restrictions such as manually ad-
justed dampers or squashed flexible ducting.

2007/6-2
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THE VLN VARIABLE GEOMTRY LINEAR VAV TERMINAL
UNIT PERFORMANCE

VLN 6001 - NECK DIAMETER 150mm VLN 9001 - NECK DIAMETER 200mm
FULLY OPEN FULLY OPEN

NECK TOTAL PRESSURE (Pa) | 30 NECK TOTAL PRESSURE (Pa)
FLOW (l/s) PATTERN A 41 FLOW (l/s) PATTERN A
FLOW (I/s) PATTERN B 54 FLOW (I/s) PATTERN B
FLOW (l/s) PATTERN C 41 FLOW (l/s) PATTERN C

THROW (m) PATTERN A b v b o b THROW (m) PATTERN A

THROW (m) PATTERN B o 9 J o o THROW (m) PATTERN B

THROW (m) PATTERN C g g o 5 5 THROW (m) PATTERN C
NOISE - NC LEVEL NOISE - NC LEVEL

VLN 12001 - NECK DIAMETER 250mm VLN 15001 - NECK DIAMETER 300mm
FULLY OPEN FULLY OPEN

NECK TOTAL PRESSURE (Pa) | 30 40 50 60 70 NECK TOTAL PRESSURE (Pa) | 30 40 50 60 70
FLOW (l/s) PATTERN A 96 111 | 124 | 135 | 146 FLOW (l/s) PATTERN A 118 136 | 151
FLOW (I/s) PATTERN B 137 | 153 | 168 | 181 FLOW (l/ls) PATTERN B 185 179 | 199
FLOW (l/s) PATTERN C 111 | 124 | 135 | 146 FLOW (l/s) PATTERN C 136 | 151

THROW (m) PATTERN A g : d A THROW (m) PATTERN A

THROW (m) PATTERN B v b ! b THROW (m) PATTERN B

THROW (m) PATTERN C b THROW (m) PATTERN C
NOISE - NC LEVEL NOISE - NC LEVEL

S M i e 1 138

Throw data is taken 25mm below the ceiling on a line through the centre of the diffuser with the con-
trol disc fully open & an air velocity is at 0.25m/s.

Noise criteria levels apply to a single diffuser mounted in a room having a Sound Absorption of 10dB in
octave bands having centre frequencies from 125Hz to 8000Hz (ie. the difference between Sound
Pressure Level (dB re: 10 Pa) and Sound Pressure Level (dB re: 102 Pa) is equal to 10dB). These lev-
els represent only the noise generated by the diffuser and do not take into account any duct-borne
noise.

Diffusers are factory set for a minimum of 30% of the maximum flow levels reflected above. It should
be noted that minimum air flow settings are approximate & may require to be reset on site to compen-
sate for actual site system pressures.
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DIMENSIONAL AND MOUNTING DATA

PLENUM LENGTH

)

347

F = J.
DROP-IN TEE DROP-IN DIFFUSER LENGTH
MOUNTING DETAIL
CEILING OPENING—
-;“—»]L
I
- E
o
o T SURFACE MOUNT DIFFUSER
=} —— PLENUM BOX SURFACE CEILING LENGTH
. MOUNTING DETAIL
- b CONTROL
[ MODULE -
DIFFUSER y
Ei=]1l=]"" TRACK
MOUNTING SUPPORT .
ANGLES T — E': 1
115 =

NOMINAL
LENGTH

PLENUM
LENGTH

600
900
1200
1500

536
840
1146
1450

EQUIVALENT

—2—1

TEGULAR TEE
MOUNTING DETAIL

DIFFUSER WITH ANGLE END CAPS
FOR TEGULAR CEILING TEES

FITTED SINGLE DIFFUSER
LENGTH (mm)

DROP-IN SURFACE MOUNTED
595 650
1195 950
1195 1250
1495 1550

INLET

DIAMETER

150
200
250
300

DIFFUSER WITH FLAT END CAPS
FOR TEGULAR CEILING TEES

SURFACE MOUNT
CEILING OPENING
LENGTH (mm)

602
902
1202
1502

RICKARD AIR DIFFUSION (PTY) LTD RESERVES THE RIGHT TO CHANGE SPECIFICATIONS AND

DATA WITHOUT PRIOR NOTICE.
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SAMPLE SPECIFICATIONS

ELECTRONIC VARIABLE GEOMETRY VLN LINEAR VAV AIR
DIFFUSION UNITS

(For Multi-Loop Modular Controls)

Supply and install Rickard VLN Variable Geometry Linear VAV
electronically controllable Air Diffusion Units where indicated
on the project drawings. Each diffuser shall be fitted with a
low voltage Vari-Drive actuator (12V DC) housed within an
enclosure carried within the VAV air control assembly and
shall terminate with extruded aluminium twin slot linear sup-
ply air diffusion units. Each air diffusion slot shall incorporate
air direction vanes manually adjustable to provide two slot
one way horizontal blow, two slot two way horizontal blow,
one slot horizontal & one slot horizontal blow or two slot verti-
cal blow.

The VLN control housing shall be manufactured from mill gal-
vanized sheet steel of welded construction, while the linear
air diffusion units shall be of extruded aluminium epoxy pow-
der coated with a chip resistant fused epoxy powder.

An enclosure, secured to the side of the VLN air control cas-
ing, shall house an electronic control interface printed circuit
board incorporating RJ type cable sockets and serving as a
connection point for providing control signals to the diffuser
actuator, adjacent slave diffuser and incoming control power.

ADDITIONAL VARI-DISC INFORMATION

ELECTRIC HEATING

The RICKARD VLN linear VAV ceiling diffusion units may be
fitted with electric re-heaters fitted within the control housing.
Heater elements used are “black heat” having a heat density
of 3,2W/cm? and are of the stainless steel sheathed type,
rated for 110, 208, 230 or 277 Volts. In all cases an auto-reset
65°+5°C cut-out is fitted. A power-reset 85°C+5°C overheat
safety cutout may be fitted on request. The “power reset”
type is reset by turning the power supply off momentarily.
Push-button type manual reset safeties are not recommended
in conjunction with diffuser re-heaters.

For additional safety, RICKARD are able to offer an Airflow
Switch to interrupt power to the re-heater controls when
there is insufficient airflow across the heater element.

Heaters are available in various capacities, ranging from
0.5kW to 2.5kW. When calculating heater capacities for VAV
diffusers, bear in mind that heating in the cooling mode takes
place when the diffuser is supplying minimum air flow and
therefore care must be taken to ensure that an excessive tem-
perature rise in the diffuser is avoided. Discharge tempera-
tures in excess of 32°C are likely to cause stratification within
the room. As a guide-line, the temperature of the air leaving
the diffuser should not be more than 10°C above actual room
temperature. Kindly refer to the following table giving the
maximum recommended heater output for each diffuser neck
size. These heater output ratings have been computed on the
basis that minimum air flow is 30% of maximum and the maxi-
mum capacity of the fitted re-heater is set electronically, a
standard feature of the RICKARD MLM, Mini BMS and Interop-
erable BMS Compatible Controls.

IMPORTANT: These maximum capacities do not take into ac-
count limitations of the triac which is rated at 12A maximum.
This reduces the capacity of the triac at low voltage supply .

HEATER CONTROL

For accurate control of room temperature, the electric re-
heater is controlled on a step-less, proportional-integral basis
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INTELLIGENT COMFORT CONTROL

MAXIMUM HEATER OUTPUT & CAPACITIES

NECK TOTAL 30 40 50 60 70 FITTED
PRESSURE (Pa) HEATER
CAPACITY
VLN UNIT SIZE MAXIMUM HEATER (WATTS)
OUTPUT (WATTS)
6001 250 | 300 | 325 | 360 | 390 500
9001 435 | 500 | 565 | 605 | 660 750
12001 590 | 680 | 760 | 825 | 900 1250
15001 725 | 830 | 925 | 1020 | 1100 1500

In addition to having a proportional-integral output signal for
cooling control, the temperature controller also has a propor-
tional-integral output signal for heating. This is done by
means of a triac switching set (current valve) which varies the
heater output capacity by cycling the power supply to the
heater on and off — Pulse Width Modulation (PWM). This
switching takes place over a cycle of approximately 2 sec-
onds and always occurs at zero voltage to avoid radio fre-
quency interference and voltage spikes. The “on” and “off”
periods are varied in proportion to the amount of heating re-
quired, i.e., a required heating capacity of 75% will result in an
“on” period of 1.5 seconds and an “off” period of 0.5 seconds.

In a situation where multiple diffusion units are controlled
from a single controller, each unit will be fitted with its own
triac set that will receive a heating signal from the Master
controller. The heating signal transmitted by the controller is
a 9 Volt DC signal. From the above table “Maximum Heater
Output & Capacities” it will be noted that for each neck total
pressure there is a specific heater output quoted and for each
diffusion unit size a standard heater capacity is referenced.
For example, in the case of a VLN 12001 linear air diffusion
unit, the would be factory fitted with a 1250 watt heater, which
by utilizing the RICKARD MLM , Mini BMS or Interoperable
BMS Compatible Controls, can be electronically set for any
output from as little as 100 watts to 1250 watts to match the
design engineer’s requirements for minimum cooling mode
supply air flow and desired leaving air temperature. There-
fore, if the diffuser neck total pressure were to be set at 50Pa
for patterns A or C and the minimum desired minimum air flow
was 30% of maximum with 17°C air temperature rise, the
heater output for a VLN 12001 linear air diffusion unit would
be 760 watts, set by using a computer for the MLM , Mini BMS
or Interoperable BMS Compatible Controls. Kindly refer to
Section 11 of this catalogue for more detailed information.
Please note that the heater output wattage could be in-
creased if the air flow pattern were vertical by virtue of the
fact that VLN air diffusion unit performance is marginally
greater than for horizontal supply air flow patterns and hence
the reason for selecting the recommended actual heater ca-
pacities.

REVERSING CHANGEOVER

The RICKARD Reversing Changeover facility will allow the
VAV diffuser to control the supply air volume in both heating
and cooling mode, i.e., when the central system is supplying
either warm or cold air.

When the system switches to heating mode, the changeover
sensor detects the increase in supply air temperature and
switches the direction in which the actuator operates. This
means that when the system is in cooling mode, the diffuser
will drive open as the room temperature increases, whereas
in the heating mode the diffuser will c/ose as the room tem-
perature increases.

Converting the standard RICKARD temperature controller to
incorporate the changeover facility is a simple matter of
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adding the additional plug-in supply air temperature sensor,
as shown in the diagram. This temperature sensor must be
fitted in such a way that it senses the primary air temperature
being supplied to the air diffusion unit. Slave diffusers re-
ceive a control signal from the master diffuser and therefore
do not require nor must they be fitted with a changeover sen-
sor. If are-heater is fitted , care must be taken to ensure that,
the Changeover Sensor is installed in such a way that it is not
affected by radiant heat from the heater. The controller com-
pares the primary air and the room air temperatures and
whenever the supply air temperature exceeds the room
temperature, the control action is reversed and is switched
into heating mode. Cooling mode is re-instated when the pri-
mary air temperature falls below room temperature.

Should the diffuser be fitted with a re-heater, the heater will
be proportionally energized between 0.5°C and 1.5°C below
setpoint temperature, regardless of which mode the control-
ler is in. Effectively, therefore, a re-heater will only be ener-
gized at Minimum Supply Air Status in the cooling mode and
at Maximum Supply Air Status when in the heating mode and
accordingly is extremely energy efficient. This is an advan-
tage for Green Building considerations.

MODULAR DIFFUSER CONTROLS

The RICKARD modular system of controls provides the solu-
tion to what is probably one of the greatest problems the
building services design engineer faces. Often, during the

POWER
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design and even the installation phase, the engineer does not
know who the tenants in a new building are going to be.
Partition layouts are decided only when the space is let and
the sub-division of the floor space into different temperature
control zones can be done only shortly before occupation
takes place. However, long before this the engineer must
decide on the Master/Slave arrangement in order to allow the
contractor to purchase and install the ceiling diffusers. Sub-
sequent changes to allow for tenant requirements incur addi-
tional costs and create unnecessary delays.

The RICKARD modular control system entirely eliminates this
dilemma! All diffusers can now be installed as “Basic” or
Slave units. At any stage, even after occupation, it is a simple
process to convert diffusers to Master units where neces-
sary. The temperature controller can be connected to any
one of the diffusers serving a particular zone.

This means that the building owner need not supply any more
controllers than absolutely necessary and that additional
controllers may be added easily at any later stage should the
tenant requirements change.

The use of interconnecting control and low voltage power
cabling fitted with RJ type connectors at each end eliminates
any potential “human error” which so easily occurs when
using the conventional soldered plugs or screw terminals. All
plugs and sockets are keyed to eliminate the possibility of
incorrect connection. All sockets are identified and any plug
may be inserted into any socket in a particular group of dif-
fusers.

Given this complete flexibility, the engineer is now in a posi-
tion to satisfy the demands of any tenant during the entire life
cycle of the building, without incurring any unnecessary
costs. The concept may be taken even one step further in
that it is now possible to complete the installation of all diffus-
ers on a project, without supplying any controllers. Then,
when tenants take occupation, they can decide how many
controllers are required, depending on the office layout, and
pay for the controllers themselves, in much the same way that
the tenant pays for their own shop fitting requirements.

MODULAR CONTROLS = MAXIMUM FLEXIBILITY

MODULE
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SUPPLYING 7 [
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o
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DIFFUSERS

G0m POWER &
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SUPPLYING 7
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M ot
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INTRODUCTION

The RICKARD THERMALLY POWERED VARIABLE GEOME-
TRY LINEAR VAV TERMINAL UNIT (Type VLN 4/5) provides
an especially ideal means of distributing conditioned air
into perimeter zones of a building, where the temperature
control requirements are the most demanding. The slim
and attractive shape of the linear diffuser extrusions en-
sures that the unit blends into any ceiling design and
meets almost all architectural requirements. At the same
time the superior aerodynamic design ensures that air dis-
tribution without any drafts, is quiet and efficient.

SPECIAL FEATURES

The Rickard VLN boasts a few novel features not generally
found on other similar products. The air flow pattern is
adjustable from below the ceiling, being changeable from
two-way blow to one-way blow in either direction or even to
vertical down blow. A second useful option is that the VLN
linear diffuser extrusions are designed to be fitted end-to-
end with alignment pins such that they are perfectly
straight within a ceiling, providing a continuous architec-
turally pleasing appearance. Under these circumstances,
as the active VLN terminal units will only take up a portion
of the total length of linear diffuser track, the intermediate
unused sections may be utilized for return air purposes
thereby alleviating the need for additional return grilles or
louvers.

OPERATION

GENERAL DESCRIPTION

Room temperature is controlled by varying the supply air
volume in accordance with demand. Volume control is
achieved by opening and close a set of aerodynamically
designed, extrude aluminium vanes using our unique Pat-
ented Thermally Powered actuator mechanism, so as to
vary the apperture through which the supply air passes at
the point of exit from the diffuser. This provides for true
“VARIABLE GEOMETRY VAV” which effectively maintains
air discharge velocity throughout the range of volume
control from 100% down to as little as 25%. The Thermally
Powered actuator mechanism is available as a cooling only
version (VLN 5) and as a cooling with automatic heating
change over (VLN 4). Unlike all other thermally powered
Cooling/Heating change over linear VAV terminal units, the
Rickard VLN 4 provides full VAV in both cooling and heting
modes. In addition room temperature setpoint adjustment
can be carried out from beneath the ceiling and is done so
without any disassembly of the terminal unit.

The standard VLN linear diffusion units are available with
two active slots to match active terminal unit lengths of
600mm, 900mm, 1200mm and 1500mm. The linear
diffusion track has been engineered for butting together
with hairline precision so that an unlimited length of
continuous diffuser is possible without sacrificing the
attractive appearance. In this case the active VLN terminal
units may be randomly placed anywhere along the length of
diffusion track to suit virtually any building partion layout.

The active VLN terminal unit is constructed using corrosion
resistant mill galvanized sheet steel, while the linear
diffuser aluminium extrusions are epoxy powder coated in
a variety of colours or natural anodized aluminium.

AIRFLOW SELECTION

A further useful feature of the RICKARD VLN is the ease
with which the direction of airflow may be adjsuted.
Although airflow direction is not normally changed once
the system is operational, it does simplify the ordering
procedure. All linear air diffusion track is identical and the
choice of one-way or two-way blow is easily implimented on
site by simply flipping the flow directional vanes to the
prefered pattern. For abnormally high ceilings, it is
possible to direct air vertically downwards for better room
penetration, especially when the VLN is in the heating
mode.
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MAINTAINENCE

As with all other RICKARD AIR DIFFUSION products, the
VLN requires no routine preventative maintenance.

TERMINAL SELECTION

GENERAL

The first consideration when designing a system is to cal-
culate the required supply air volume & temperature to
satisfy room conditions at maximum heat loads. It is rec-
ommended that ducting is sized using static regain design
principles. Supply air velocities in branch ducts should be
between 3.5 & 7.5m/s.

THROW

This is the distance from the centre of the diffuser to the
point at which the supply air velocity has reduced to
0.25m/s when measured 25mm below the ceiling & the con-
trol disc in the fully open position. Coning occurs when two
airstreams traveling in opposite directions meet & result in
a downward moving cone of air. A similar effect is ex-
perienced should a diffuser be positioned at a distance
from the wall that is less that the of its throw. The air will
strike the wall & flow in a downward direction such that the
point at which the air reaches a velocity of 0.25m/s, the
sum of the horizontal & vertical travel of the air is equal to
the diffuser throw. Throw remains essentially constant
throughout the range of air flows, a feature of the variable
geometry VAV diffuser concept.

NOISE LEVEL REQUIREMENTS

The published diffuser noise level must be checked to en-
sure it is within the project specification. Published dif-
fuser noise levels represent only the noise generated by
the diffuser & do not take into consideration any duct-
borne noise.

DUCT STATIC PRESSURE

Diffuser performance has been established using diffuser
neck TOTAL pressure, although that which is normally
known or measured is duct STATIC pressure. What hap-
pens between the duct & the diffuser depends on the
length & type of flexible duct being used. For simplicity, it
can be assumed that the duct STATIC pressure is approxi-
mately equal to the diffuser neck total pressure. This is a
valid assumption for systems where flexible duct lengths
are not excessive & can be explained briefly as follows:

The static pressure loss due to friction in the flexible duct
(¥10Pa or 0.04ins wg) would normally be about the same as
the velocity pressure in the neck of the diffuser & since
total pressure is the sum of static & velocity pressure, we
can say that neck total pressure is approximately numeri-
cally the same as duct static pressure. Although the tables
reflect diffuser performance for neck total pressures rang-
ing from 20Pa to 100Pa, caution should be exercised when
selecting diffusers outside the 40Pa to 80Pa. At lower
pressures air movement & induction may be insufficient &
at higher pressures draughts & excessive noise may result.
Best results are obtained when diffusers are selected at
pressures of between 50Pa and 70Pa. Bear in mind that all
diffusers served by a common duct will all operate at the
same static pressure as controlled by the pressure control
damper. Therefore diffusers which are able to supply more
air than is necessary will be driven partially closed by the
temperature controller & hence the system becomes self-
balancing.

NOTE: Avoid upstream restrictions such as manually ad-
justed dampers or squashed flexible ducting.
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THE VLN VARIABLE GEOMTRY LINEAR VAV TERMINAL
UNIT PERFORMANCE

VLN 6004/5 - NECK DIAMETER 150mm VLN 9004/5 - NECK DIAMETER 200mm
FULLY OPEN FULLY OPEN

NECK TOTAL PRESSURE (Pa) | 30 NECK TOTAL PRESSURE (Pa)
FLOW (Is) PATTERN A | 36 FLOW (Is) PATTERN A
FLOW (Is) PATTERN B | 46 FLOW (I/s) PATTERN B
FLOW (s) PATTERN C | 36 FLOW (I/s) PATTERN C

THROW (m) PATTERN A b g b ! THROW (m) PATTERN A

THROW (m) PATTERN B b 9 d o THROW (m) PATTERN B

THROW (m) PATTERN C ’ 0 o J THROW (m) PATTERN C
NOISE - NC LEVEL NOISE - NC LEVEL

VLN 12004/5 - NECK DIAMETER 250mm VLN 15004/5 - NECK DIAMETER 300mm
FULLY OPEN FULLY OPEN

NECK TOTAL PRESSURE (Pa) 130 40 50 60 | 70 | NECK TOTAL PRESSURE (Pa) | 30
FLOW (I/s) PATTERN A 89 103 | 115 FLOW (l/s) PATTERN A 111
FLOW (l/s) PATTERN B 127 FLOW (l/s) PATTERN B 146
FLOW (I/s) PATTERN C 103 FLOW (I/s) PATTERN C 111

THROW (m) PATTERN A o 0 o d 7.9 THROW (m) PATTERN A

THROW (m) PATTERN B g g b ! 5.6 THROW (m) PATTERN B

THROW (m) PATTERN C b b 11.2 THROW (m) PATTERN C
NOISE - NC LEVEL 38 40 [ 42 NOISE - NC LEVEL

O Wily RylyiBuieieS

THROW PATTERN A THROW PATTERN B THROW PATTERNS C

Throw data is taken 25mm below the ceiling on a line through the centre of the diffuser with the control disc fully open & an air
velocity is at 0.25m/s.

Noise criteria levels apply to a single diffuser mounted in a room having a Sound Absorption of 10dB in octave bands having
centre frequencies from 125Hz to 8000Hz (ie. the difference between Sound Pressure Level (dB re: 10°Pa) and Sound Pressure
Level (dB re: 10'2 Pa) is equal to 10dB). These levels represent only the noise generated by the diffuser and do not take into
account any duct-borne noise.

Diffusers are factory set for a minimum of 30% of the maximum flow levels reflected above. It should be noted that minimum air
flow settings are approximate & may require to be reset on site to compensate for actual site system pressures.

Volume flow rates quoted above are the actual quantities of air entering the air conditioned space. In addition, air is required to
be induced from the room so that the thermal room sensing element may accurately sense room air temperature. For this pur-
pose, a small additional amount of supply air is required to be bled-off into the ceiling void. Please refer to the following table,
on page 5-4 to quantify the total additional supply air required.
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ADDITIONAL SUPPLY AIR

NECK TOTAL PRESSURE (Pa) INDUCTION BLEED-OFF AIR (l/s)

30
40
50
60
70

6.0
7.0
8.0
9.0
9.5

DIMENSIONAL DATA

PLENUM LENGTH N

O
F I -

—_—
—_—

152, DROP-IN TEE , DROP-IN DIFFUSER LENGTH
MOUNTING DETAIL
- % CEILING OPENING—
=3 o
o T s
8 — 2 =
5 : )
< o
[52] 4 ; ) I
] [ - g ]
] [ | CONTROL
AR MODULE SURFACE MOUNT DIFFUSER
DIFFUSER SURFACE CEILING LENGTH
PE=]E=1'8 TRACK MOUNTING DETAIL
115

, )

- MOUNTING SUPPORT q
ANGLES T X A
DIFFUSER WITH ANGLE END CAPS
FOR TEGULAR CEILING TEES
! 1
4'=P—|- ] ==

TEGULAR TEE
MOUNTING DETAIL

DIFFUSER WITH FLAT END CAPS
FOR TEGULAR CEILING TEES

NOMINAL | PLENUM
LENGTH | LENGTH

EQUIVALENT
INLET
DIAMETER

FITTED SINGLE DIFFUSER
LENGTH (mm)

DROP-IN SURFACE MOUNTED
594 650
1194 950
1194 1250
1494 1550

SURFACE MOUNT
CEILING OPENING
LENGTH (mm)

600
900
1200
1500

536
840
1146
1450

150
200
250
300

602
902
1202
502
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SAMPLE SPECIFICATIONS

THERMALLY POWERED VARIABLE GEOMETRY VLN LINEAR
VAV AIR DIFFUSION UNITS

(COOLING/ HEATING WITH AUTO MATIC CHANGE OVER)

Supply and install Rickard VLN Variable Geometry Linear VAV
thermally powered Air Diffusion Units where indicated on the
project drawings. Each unit shall be fitted with a system pow-
ered thermal actuator with automatic Cooling/Heating
Change Over and provide full VAV in both the cooling and
heating modes. The VAV air control assembly shall terminate
with extruded aluminium twin slot linear supply air diffusion
units. Each air diffusion slot shall incorporate air direction
vanes manually adjustable, from within the air conditioned
space below the ceiling, to provide either two slot one way
horizontal blow, two slot two way horizontal blow, one slot
horizontal & one slot horizontal blow or two slot vertical blow.
Room temperature set point adjustment shall be by means of
a screwdriver inserted through a small aperture in face of the
centre member of the aluminium linear air diffusion track.

The VLN control housing shall be manufactured from mill gal-
vanized sheet steel of welded construction, while the linear
air diffusion units shall be of extruded aluminium epoxy pow-
der coated with a chip resistant fused epoxy powder.

(COOLING ONLY)

Supply and install Rickard VLN Variable Geometry Linear VAV
thermally powered Air Diffusion Units where indicated on the
project drawings. Each unit shall be fitted with a system pow-
ered thermal actuator. The VAV air control assembly shall
terminate with extruded aluminium twin slot linear supply air
diffusion units. Each air diffusion slot shall incorporate air
direction vanes manually adjustable, from within the air condi-
tioned space below the ceiling, to provide either two slot one
way horizontal blow, two slot two way horizontal blow, one
slot horizontal & one slot horizontal blow or two slot vertical
blow. Room temperature set point adjustment shall be by
means of a screwdriver inserted through a small aperture in
face of the centre member of the aluminium linear air diffusion
track.

The VLN control housing shall be manufactured from mill gal-
vanized sheet steel of welded construction, while the linear
air diffusion units shall be of extruded aluminium epoxy pow-
der coated with a chip resistant fused epoxy powder.
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INTRODUCTION

The RICKARD VARIABLE GEOMETRY Wall/Bulkhead Diffuser
(WBD) is normally used in areas where restricted ceiling voids
exist or where fully-covered ceilings are not available. The
WBD, as the name implies, is intended to discharge supply air
into the conditioned space from either a sidewall or bulkhead.
Frequently building areas have dividing passageways with
ceiling heights lower than those within the areas requiring air
conditioning. In this situation the supply air ducting may be
run in void between the passage ceiling and the slab above,
with the WBD terminals regulating the supply air from the
ducting. In many instances these ceiling voids may also serve
as return air plenums.

The Rickard WBD has an excellent ability to distribute air
across deep rooms as reflected by the throw data indicated in
the selection tables. There are, however, instances where
these throws are too great for a specific area & in which case,
the rear horizontal deflection vanes will need to be adjusted.

When installed, the only visible portion of the WBD is the aes-
thetically pleasing Rickard linear bar grille. This grille may be
supplied with a natural anodized or epoxy powder coated in a
wide range colours to suit architectural requirements.

OPERATION

GENERAL DISCRIPTION

Desired room temperature is maintained by varying supply air
volume in accordance with demand. Volume control is
achieved by opening or closing a set of aerodynamically
shaped vanes so as to increase or decrease the aperture
through which the air is discharged. This results in the
“VARIABLE GEOMETRY” concept which effectively achieves
constant air movement in the room throughout the control
range from 100% down to as little as 25%.

The position of the vanes is varied by means of an electric or
pneumatic actuator driving the vanes in response to a signal
from a temperature controller. When used in conjunction with
a Rickard electronic controller, the WBD will control room tem-
perature on a proportionall/integral basis. Maximum and mini-
mum supply air flow rates may be adjusted electronically on
site to suit actual conditions.

MAINTENANCE

No regular maintenance of the Rickard WBD is necessary.
However, if the actuators or controls require inspection, the
WBD may be easily removed from its sidewall/bulkhead instal-
lation by merely removing 4 screws from the face of the grille
and sliding the terminal unit from its unique built-in installation
sleeve.

WBD SELECTION PROCEDURE

GENERAL

The first consideration when designing a system is to calculate
the required supply air volume & temperature to satisfy the
room conditions at maximum heat loads. Itis recommended that
duct is designed and sized using static regain methodology.
Supply air velocities in branch ducts should be in the range of
3.5m/s to 7.5m/s. Thereafter the following considerations
should taken in account:

=3 RICKARD.
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THROW

This is the distance from the diffuser at which the velocity
of supply air has reached 0.25m/s.

NOISE LEVEL REQUIREMENTS

Published noise levels should be checked against those
required for the specific room into which the WBD is to be
installed. The NC Levels quoted in the WBD performance
table are taken at a distance of 2m from the terminal in a
room having a Sound Absorption of 10dB (see note below
performance table). These represent only the noise gen-
erated by the WBD terminal unit and do not take into ac-
count any duct borne noise. To obtain approximate dBA
ratings, add 5dB to the listed NC levels.

DUCT DESIGN

Use the static regain method for duct sizing to ensure that
duct static pressure remains constant throughout the
length of a particular duct run. Best comfort condition
result are achieved when WBD terminals are selected in
the 30Pa to 40Pa range.

CONTROLS

GENERAL DISCRIPTION

The WBD terminal unit may be supplied complete with
standard Rickard modular or BMS compatible electronic
controls to provide accurate and reliable proportional -
integral cooling and heating control to maintain a con-
stant, comfortable room temperature.

REVERSING CHANGE-OVER

The REVERSING CHANGE-OVER facility is a plug-in con-
version to both our Modular an BMS compatible tempera-
ture controllers that change the actuator from direct act-
ing to reverse acting. Normally, as sensed room tempera-
ture rises, supply air from the WBD is increased, while in
the reverse (heating) mode, the supply air volume is in-
creased as room temperature decreases. Practically, this
allows for variable cold air supply to cool a building in the
summer and variable warm air to heat in the winter.

The REVERSING CHANGE-OVER sensor is placed in the
primary air stream supplying air to the terminal. Care
must be taken that in the event a WBD is fitted with a re-
heater, the change-over sensor is not affected by radiant
heat from the heater. With this facility, whenever supply
air temperature exceeds room sensed temperature, the
change-over feature is invoked. Normal operation is re-
sumed as soon as the primary supply air temperature is
decreased below room sensed temperature.

SLAVING FACILITY

It is possible to control up to as many as 15 WBD terminal
units off a single master thermostat controller.

POWER SUPPLY

A universal power module suitable for reducing incoming
power from between 60V AC and 300V AC to 12V DC, the
power required by the Rickard Single Loop and BMS con-
trollers.
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THE WBD VARIABLE GEOMTRY SIDEWALL VAV TERMINAL PERFORMANCE

The performance data quoted below is firstly for standard WBD terminal units fitted with electric actua-
tors and secondly for those fitted with pneumatic actuators. In the case of those fitted with electric ac-
tuators and integral controls, the overall unit width includes provision for a side control compartment.

HOW THE WBD PERFORMANCE DATA WAS ESTABLISHED

Each size WBD terminal has been laboratory tested and checked to establish their respective ratings.
To achieve this each unit was installed in a bulkhead and tested for volume using a calibrated orifice in

a length of straight ducting. Throw was checked using a hot wire anemometer.

SIZE

300/100

350/100

400/100

500/100

600/100

700/100

500/150

600/150

700/150

800/150

READING

FLOW (I/s)
THROW (m)
N.C. LEVEL

FLOW (I/s)
THROW (m)
N.C. LEVEL

FLOW (I/s)
THROW (m)
N.C. LEVEL

FLOW (I/s)
THROW (m)
N.C. LEVEL

FLOW (I/s)

THROW (m)
N.C. LEVEL

FLOW (I/s)
THROW (m)
N.C. LEVEL

FLOW (I/s)
THROW (m)
N.C. LEVEL

FLOW (I/s)
THROW (m)
N.C. LEVEL

FLOW (I/s)
THROW (m)
N.C. LEVEL

FLOW (I/s)
THROW (m)
N.C. LEVEL

20

5.2
28

30

75
6.4
32

102
8.2/14.1
33

130
8.6/4.7
33

144
9.4/51
34

178
10/5.6
34

218
10/5.2
34

219
10/5.6
35

263
12/6.4
35

329
1116.7
35

373
1117.0
35

)

90
7.213.7
36

113
9.5/4.7
37

149
10/5.0
36

162
10/5.5
37

205
11/6.4
38

247
11/6.3
39

258
11/6.4
39

304
13/7.1
38

378
14/7.8
39

431
15/8.3
39

STANDARD WBD ELECTRIC DUCT
STATIC PRESSURE Pa

50

95
8.3/14.1
38

122
10.1/5.0
39

155
11/5.1
38

170
11/5.4
39

229
13/7.0
40

277
13/6.8
41

292
13/7.1
41

340
16/8.4
41

410
15/8.9
42

482
16/9.2
42

PNEUMATIC WBD DUCT STATIC

20

73
6.3/3.2
29

98
6.9/3.6
29

116
8.4/4.5
29

132
8.4/4.4
30

166
8.8/4.8
30

194
9.1/5.0
32

199
8.8/5.0
30

260
9.8/5.2
31

288
10/6.0
32

329
10/5.6
32

PRESSURE Pa
30

90
7.3/13.9
33

117

33

Throw data is taken 256mm below the ceiling on a line through the centre of the diffuser with the control
disc fully open & an air velocity is at 0.25m/s. Noise criteria levels apply to a single diffuser mounted in a
room having a Sound Absorption of 10dB in octave bands having centre frequencies from 125Hz to
8000Hz (i.e. the difference between Sound Pressure Level (dB re: 10°Pa) and Sound Pressure Level (dB
re: 102 Pa) is equal to 10dB). These levels represent only the noise generated by the diffuser and do not
take into account any duct-borne noise. WBD terminals are factory set for a minimum of 30% of the maxi-
mum flow levels reflected above. It should be noted, however, that minimum airflows settings are approxi-
mate & may require to be reset on site to compensate for actual site system pressures.
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SAMPLE SPECIFICATIONS

ELECTRONIC VARIABLE GEOMETRY WBD SIDE WALL VAV
AIR DIFFUSION UNITS

(For Multi-Loop Modular Controls)

Supply and install Rickard WBD Variable Geometry Linear
VAV electronically controllable Air Diffusion Units where indi-
cated on the project drawings. Each diffuser shall be fitted
with a low voltage Vari-Drive actuator (12V DC) housed within
an enclosure carried within the VAV air control assembly and
shall terminate with an extruded aluminium multi-slot linear
bar supply air grille.

The WBD control housing shall be manufactured from mill
galvanized sheet steel of welded construction, while the linear
air diffusion units shall be of extruded aluminium epoxy pow-
der coated with a chip resistant fused epoxy powder.

An enclosure on the side of the WBD air control casing, shall
house an electronic control interface printed circuit board
incorporating RJ type cable sockets and serving as a connec-
tion point for providing control signals to the diffuser actuator,
adjacent slave diffuser and incoming control power.

ADDITIONAL VARI-DISC INFORMATION

ELECTRIC HEATING

The RICKARD WBD side wall/lbulkhead VAV diffusion units
may be fitted with electric re-heaters fitted within the supply
air control housing. Heater elements used are “black heat”
having a heat density of 3.2W/cm? and are of the stainless
steel sheathed type, rated for 110, 208, 230 or 277 Volts. In all
cases an auto-reset 65°t5°C cut-out is fitted. A power-reset
85°C+5°C overheat safety cutout may be fitted on request.
The “power reset” type is reset by turning the power supply
off momentarily. Push-button type manual reset safeties are
not recommended in conjunction with diffuser re-heaters.

For additional safety, RICKARD are able to offer an Airflow
Switch to interrupt power to the re-heater controls when
there is insufficient airflow across the heater element.

Heaters are available in various capacities, ranging from
0.5kW to 2.5kW. When calculating heater capacities for VAV
diffusers, it must be borne in mind that heating in the cooling
mode takes place when the unit is supplying minimum air flow
and therefore care must be taken to ensure that an excessive
supply air temperature rise is avoided. Discharge tempera-
tures in excess of than 32°C are likely to cause stratification
within the room. As a guide-line, the temperature of the air
leaving the diffuser should not be more than 10°C above ac-
tual room temperature. Kindly refer to the following table
giving the maximum recommended heater output for each
diffuser neck size. These heater output ratings have been
computed on the basis that minimum air flow is 30% of maxi-
mum and the maximum capacity of the fitted re-heater is set
electronically for an air temperature rise of no more than
17°C, a standard feature of the RICKARD MLM, Mini BMS and
Interoperable BMS Compatible Controls.

IMPORTANT: These maximum capacities do not take into ac-
count limitations of the triac which is rated at 12A maximum.
This reduces the capacity of the triac at low voltage supply .

HEATER CONTROL

For accurate control of room temperature, the electric re-
heater is controlled on a step-less, proportional-integral basis.
In addition to having a proportional-integral output signal for
cooling control, the temperature controller also has a propor-
tional-integral output signal for heating. This is done by

= | RICKARD |
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MAXIMUM HEATER OUTPUT & CAPACITIES

NECKTOTAL | 20 | 30 [ 40 | 50 FITTED
PRESSURE (Pa) HEATER
CAPACITY
UNITSIZE | MAXIMUM HEATER OUTPUT | (WATTS)
@ 15°C TEMP RISE (WATTS)

300/100 320 | 400 | 490 | 510 750
350/100 430 | 550 | 610 | 660 750
400/100 540 | 700 | 805 | 840 1000
500/100 590 | 780 | 875 | 920 1000
600/100 730 | 960 | 1110 [ 1240 | 1500
700/100 970 | 1180 | 1330 | 1490 | 1500
500/150 890 | 1180 | 1390 | 1580 | 2000
600/150 1160 | 1420 | 1640 | 1840 | 2000
700/150 1440 | 1760 | 2039 | 2280 | 2500
800/150 1650 | 2010 | 2330 | 2500 | 2500

means of a triac switching set (current valve) which varies the
heater output capacity by cycling the power supply to the
heater on and off — Pulse Width Modulation (PWM). This
switching takes place over a cycle of approximately 2 sec-
onds and always occurs at zero voltage to avoid radio fre-
quency interference and voltage spikes. The “on” and “off”
periods are varied in proportion to the amount of heating re-
quired, i.e., a required heating capacity of 75% will result in
an “on” period of 1.5 seconds and an “off” period of 0.5 sec-
onds.

In a situation where multiple diffusers are controlled from a
single controller, each diffuser will be fitted with its own triac
set that will receive a heating signal from the Master control-
ler. The heating signal transmitted by the controller is a 9 Volt
DC signal.

From the table “Maximum Heater Output & Capacities” in the
above, it will be noted that for each neck total pressure there
is a specific heater output quoted and for each diffuser size a
standard heater capacity is referenced. For example, in the
case of a WBD 500/150 VAV unit, the re-heater factory fitted
would have a capacity of 2000 watt , which through the utiliza-
tion of RICKARD MLM , Mini BMS or Interoperable BMS Com-
patible Controls, can be electronically set for any output from
as little as 100 watts to 2000 watts to match the design engi-
neer’s requirements for minimum cooling mode supply air
flow and desired leaving air temperature. Therefore, if the
diffuser neck total pressure were to be set at 30Pa and the
minimum desired minimum air flow was 30% of maximum with
a 15°C air temperature rise, the heater output for a WBD
500/150 required would be 1180 watts, set by using a com-
puter for the MLM , Mini BMS or /nteroperable BMS Compati-
ble Controls. Kindly refer to Section 11 of this catalogue for
more detailed control information.

When the diffuser reaches its minimum supply air flow setting
(also set electronically), if the room temperature set point is
satisfied, no heating will occur. However, if the room tem-
perature were to fall by 0.50°C below setpoint, the will Triac
Controller commence energizing the heater and will fully en-
ergize the heater when the room temperature is approxi-
mately 1.50°C below setpoint. In between these two limits,
heating capacity will modulate on a proportional-integral ba-
sis, saving energy since only the required heat is generated.

All electrical wiring associated with the re-heater is carried
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out in the factory and all units carefully tested for correct
operation. The re-heater power supply should be interlocked
with an air flow/pressure switch to isolate the heaters in the
event of a loss of air flow. Alternatively, the re-heater sleeve
may be fitted with a RICKARD Air Flow Sensor which will
automatically disrupt power to the heater controls when ex-
cessively low supply air flow is detected.

REVERSING CJANGEOVER

The RICKARD Reversing Changeover facility will allow the
VAV diffuser to control the supply air volume in both heating
and cooling mode, i.e., when the central system is supplying
either warm or cold air.

When the system switches to heating mode, the changeover
sensor detects the increase in supply air temperature and
switches the direction in which the actuator operates. This
means that when the system is in cooling mode, the diffuser
will drive open as the room temperature increases, whereas
in the heating mode the diffuser will c/ose as the room tem-
perature increases.

Converting the standard RICKARD temperature controller to
incorporate the changeover facility is a simple matter of add-
ing the additional plug-in supply air temperature sensor, as
shown in the diagram. This temperature sensor must be fitted
in such a way that it senses the primary air temperature being
supplied to the diffuser. Slave diffusers receive a control
signal from the master diffuser and therefore do not require
nor must they be fitted with a changeover sensor. If a re-
heater is fitted to the neck of the diffuser, care must be taken
to ensure that, the Changeover Sensor is installed in such a
way that it is not affected by radiant heat from the heater.

<" 5| RICKARD
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The controller compares the primary air and the room air
temperatures and whenever the supply air temperature ex-
ceeds the room temperature, the control action is re-
versed and is switched into heating mode. Cooling mode is
re-instated when the primary air temperature falls below
room temperature.

Should a VAV air diffusion unit be fitted with a re-heater, the
heater will be proportionally energized between 0.5°C and
1.5°C below setpoint temperature, regardless of which mode
the controller is in. Effectively, therefore, a re-heater will only
be energized at Minimum Supply Air Status in the cooling
mode and at Maximum Supply Air Status when in the heating
mode and accordingly is extremely energy efficient add to
Green Building considerations.
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INTRODUCTION

The RICKARD VARIABLE GEOMETRY Pressure Control
Dampers have been designed to enable supply air duct
pressure to be accurately controlled. His facility is re-
quired in Variable Air Volume Variable Geometry systems
as VAV diffusers are sized and set to operate at a constant
pressure, independent of air flow. Important factors in
PCD design are linear operation, reliability of air flow and,
unlike opposed bladed types, low noise regeneration from
maximum to minimum flow rates.

The RICKARD PCD has excellent linearity as is borne out
by extensive tests. Many types of damper are produced
by various manufacturers. Opposed blade dampers are
particularly common and there are several variations on
the “butterfly-valve” type. While these dampers are well
suited to many applications, none of them is ideal for duct
static pressure control as their transfer characteristics
are not linear.

In any damper, noise regeneration is a function of pres-
sure drop and air velocity, which may be countered by
fitting a downstream sound attenuator. For more informa-
tion on PCD noise control, please contact our nearest
sales office.
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DAMPER SELECTION

Usually dampers are sized simply to match the duct into
which they will be fitted. Generally, this is an adequate selec-
tion method but, under certain circumstances it can lead to
difficulties. Normally the air velocities in an air conditioning
ducting at full volume should be between 6m/s and 9m/s. If
velocities outside these limits are used, or if there are any
substantial restrictions such as silencers, filters or multiple
bends and transformation pieces in the ducting, then a closer
examination of the situation is recommended.

DIMENSIONS & CONFIGURATIONS

The PCD may be manufactured to any size required, both in
terms of the width and the height of the unit. Although the
standard depth is 150mm, this too may be varied to suit any
requirements, but may not be less than 150mm. When
damper widths exceed 1000mm, the aluminium blades split
and a mullion is fitted down the centre of the casing. In this
case two actuators would be fitted, one for each section. A
damper of say 1200mm x 1200m would consist of four sec-
tions, each 600mm x 600mm and each having its own actua-
tor. The standard PCD would be manufactured with sheet
metal flanges to be drilled for fixing purposes by the air condi-
tioning contractor. Please note that the PCD must be in-
stalled with the actuator on the downstream side of the
vanes.

TIGHT SHUT-OFF PCD DAMPERS

In some system designs (usually the smaller type) only very
low leakage levels may be tolerated from the bypass pressure
control dampers. If this facility is a requirement, a tight shut-
off PCD, which will ensure that maximum possible volume of
supply air is available, may be specified.

ACTUATION

The RICKARD PCD may be supplied suitable for either elec-
tric or pneumatic actuation. When the electric option is se-
lected, the PCD is supplied with one or more Lindrive actua-
tors.

The Lindrive actuator requires a 24V AC signal for operation
and has a linear, or push-pull, type action. The pneumatic
actuator normally fitted would have a pressure control range
of 5-10psig and may be direct or reverse acting.

PRESSURE CONTROL

The RICKARD PCD may be supplied with electronic pressure
controls. The controller would normally be mounted within an
enclosure fitted to the side of the damper casing, while the
pressure sensor would be supplied loose, to be fitted to the
ducting in a suitable position by the air conditioning contrac-
tor. The interconnecting cable between the controller and
the sensor forms part of the RICKARD supply and although
the standard length supplied is 20m, additional cable may be
supplied if required. As an alternative, the pressure control-
ler may be supplied loose, suitable for mounting in a remote
switchboard. For details of this option, please contact your

nearest RICKARD representative.

CONTROL OPTION

The standard RICKARD pressure controller requires a 230V
AC power supply and would be supplied complete with a PVC
insulated power cable and plug top. A 230/24V AC trans-

former is built into the controller.
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PRESSURE SENSOR

The pressure sensor is supplied loose and is easily fitted to
the duct on site. Drill a 10mm hole in the wall of the duct to
accept the sensing probe and fix the sensor by means of
two self-tapping screws. Ensure that the sensing probe
protrudes into the air stream and is not obstructed by inter-
nal duct lining or any other such obstruction.

PRESSURE INDICATION

For ease of adjustment during commissioning, the
RICKARD pressure controller has the facility to accept a
plug-in indicating meter.

FACE-AND-BYPASS DAMPER CONTROL

The RICKARD pressure controller may be used to control
more than one damper, as in the case of a face-and-bypass
damper. In this case two actuators will simply be wired in
the opposite sense so that the one damper drives open
while the other drives shut.

COMMISSIONING PROCEDURE

The function of a PCD is to maintain a constant pressure in
the system regardless of flow. This constant pressure is to
allow the VAV Variable Geometry diffusers to operate cor-
rectly as they are all sized and set to deliver design volumes
at a specific duct static pressure.

For the commissioning technique to be useful, it should
firstly be established that the thermostat/controllers are set
at a realizable temperature. If the temperature set point
requires more of the air conditioning system than the de-
sign conditions allow, the system may never perform satis-
factorily.

METHOD

For each pressure control damper and associated duct,
select the diffuser which requires the highest neck total
pressure to enable it to supply maximum design air volume
and drive this diffuser to fully open. Also drive all control
dampers to fully open, then drive the other diffusers until
design maximum air is leaving the air handling unit and is
being distributed uniformly throughout the conditioned
space. At this stage the diffuser neck total pressure at fully
open diffusers will be on or slightly above their respective
maximum air requirements. Adjust the duct static pressure
controllers until the diffuser which needs the highest neck
pressures have sufficient pressure available. At this stage
the system is commissioned, but it may be tested by moni-
toring duct pressure while changing the air flows around
the system. In a satisfactorily operating system one would
expect duct pressure to vary by 7% to 10% as air flows vary
from 30% to 100%. Please note that these commissioning
recommendations do not check a system for all faults. Itis
intended only to set up and test the pressure controls and,
to a lesser extent, the diffusers. Gross system faults, such
as disconnected or ruptured flexible ducting will not be
traced using this method.
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VARI-DISC CONSTANT VOLUME CEILING DIFFUSER PERFORMANCE
CSD-CCD-CRD

.- NECK TOTAL PRESSURE (Pa)
---------

88 108 125 140
2.0 2.7 3.3 3.7 4.2
- - 26 31 35

169 195
3.6 4.2
30 36

242 279
3.9 4.5
33 38

355
4.2 4.8
35 39

426 492
4.5 5.5
35 0]

Throw data is taken 25mm below the ceiling on a line through the centre of the diffuser with the con-
trol disc fully open & an air velocity is at 0.25m/s.

Noise criteria levels apply to a single diffuser mounted in a room having a Sound Absorption of 10dB in
octave bands having centre frequencies from 125Hz to 8000Hz (i.e. the difference between Sound
Pressure Level (dB re: 10°°Pa) and Sound Pressure Level (dB re: 102 Pa) is equal to 10dB). These lev-
els represent only the noise generated by the diffuser and do not take into account any duct-borne
noise.

Diffusers are factory set for a minimum of 30% of the maximum flow levels reflected above. It should
be noted that minimum air flow settings are approximate & may require to be reset on site to compen-
sate for actual site system pressures.

DIMENSIONS
(mm)

NOMINAL
| oD SIZE @D oR
Il s R
| =1 L

G
o s e
CCD/CSDI/CRD DIFFUSER DIMENSIONS

T N I
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ADDITIONAL INFORMATION CCD DIFFUSERS

INTRODUCTION

The RICKARD Constant Volume Ceiling Diffusers (CCD/CSD/
CRD) are primarily intended for use in internal zones of a
building where uniform radial discharge is the most suitable
supply air pattern. Normally these zones are less complex to
air-condition as load fluctuations are not as severe as those
on the perimeter. The CCD/CSD/CRD, as their names imply,
do not automatically regulate the air volume entering the con-
ditioned space - they are constant volume devices. Conse-
quently, room temperatures will vary with room loads
(assuming the duct air temperature and pressure remain con-
stant). This temperature fluctuation may be countered by
using the CCD/CSD/CRD fitted with a neck mounted re-heater
or in conjunction with our TCD-E/H and proportional - integral
volume / heater control to provide a measure of variable vol-
ume and / or reheat. Should this method be decided upon,
care should be taken in selection of the CCD/CSD/CRD diffus-
ers to ensure dumping does not take place at minimum air
flow status.

The CCD/CSD are supplied to fit any ceiling layout from
500mm square to 600mm x 1200mm. Diffusers for baffled
ceilings are also produced. Section details of how the diffus-
ers can be installed in various suspended and plastered ceil-
ing styles are shown later in this catalogue.

Normally the RICKARD CCD/CSD diffusers are laid into and
entirely supported by the suspended ceiling tees, although
suspension points may be provided should these be deemed
necessary. A variety of diffuser edge profiles are available to
adapt to the different ceilings used: - exposed tee shadow-
line; exposed tee drop-in; concealed tee and plastered ceiling
types. None of these mounting features for the various styles
are visible from below, nor do they interrupt the ceiling layout
in any way. Details of the various edgings are as sections
through diffusers showing both ceiling tees and tiles.

All diffusers have a steel construction and are finished in a
chip resistant baked epoxy powder coating which is available
in a wide range of colours to suit architectural requirements.

SELECTING THE CCD /CSD/ CRD DIFFUSERS

The most important practical factors to consider in internal
zones are noise levels and uniform air distribution without
"dumping" or "coning" effects. "Dumping" is the tendency for
cold, dense air to leave the diffusers as a vertical column simi-
lar to a waterfall. The effect of dumping is to overcool the
person immediately below the diffuser while the person fur-
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ther away will not be cooled enough. Dumping is eliminated
by ensuring that the discharge air energy from the diffuser is
adequate to distribute conditioned air evenly throughout the
conditioned area and at the same time provide good secon-
dary room air induction rates. Providing the total pressure in
the neck of the RICKARD CCD diffuser selected is not too low,
dumping of conditioned cold air will not take place.

In the context of radial discharge ceiling diffusers, ‘coning’
occurs when two air streams travelling in opposite directions
meet. As a result a downward moving cone of air is produced
which will have a similar effect to dumping. Coning is avoided
by ensuring that diffusers are placed far enough apart to
eliminate drafts in the conditioned space. The table on the
previous page shows the distance from the various diffusers
at which air velocity has reduced to 0.25 m/s (50 ft/min) (the
'throw' of the diffuser). Using this information, diffusers
should be situated in the ceiling such that two adjacent diffus-
ers are separated by slightly less than the sum of their
throws. Exactly how much less depends largely on the ceiling
height and the amount of air movement desired in the condi-
tioned spaced. If the CCD is used in conjunction with Vari-
able Linear Diffusers or Side Wall VAV Units, their throws
should also be considered.

SELECTING THE CCD /CSD /CRD DIFFUSERS

Although the CCD is a constant volume terminal, the air vol-
ume may be adjusted manually to obtain the required design
air flow. This is achieved by pulling the control disc up or
down manually on the ratchet provided on the bayonet fitting.

If required, the volume control disc may be locked in this po-
sition by means of a locknut on the control shaft (locknut op-
tional extra).

This adjustment is slightly more complicated when the dif-
fuser is fitted with electric heating and a room temperature
sensor and heat shield is installed. The purpose of the heat
shield is to shield the room temperature sensor located above
the slots in the trim disc from radiation emitted by the heater
elements in the neck of the diffuser. This shield must first be
removed by loosening the brass nut to expose the adjustment
knob. The heat shield must then be replaced to ensure proper
temperature control.

CEILING DIFFUSER DIRECTIONAL BLOW OPTIONS

Supply air directional blanking for RICKARD VCD, VSD & VRD ceiling diffusers is achieved with the use of simple blanking
plates. These blanking plates are fixed to the diffuser trim plate and are available in 90° and 180° curved form for the various

neck sizes.
configurations of blanking plates.

A0° ELAMKING PLATE
f 180° BLAMNKIMNG
PLATE

THREE-WaAY BELOW

90° TWO-WaY
BLOW

As shown 270° Three-way blow, 180° Two-way blow or opposite side Two-way blow can be achieved using different
Please note that throw data presented in the catalogue will no longer be valid when blanking plates are

2x 30" BLANKIM G
PLATES i,

COPPOSITE DIRECTION
TWO-WAY BLOW
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ELECTRIC HEATING

The RICKARD CSD/CCDI/CRD ceiling diffusers may be fitted
with electric re-heaters housed within a sleeve which slides
into the standard diffuser neck. Heater elements used in the
diffusers are “black heat” having a heat density of 3.2W/cm?
and are of the stainless steel sheathed type, rated for 110,
208, 230 or 277 Volts. In all cases an auto-reset 65°+5°C cut-
out is fitted. A power-reset 85°C+5°C overheat safety cutout
may be fitted on request. The “power reset” type is reset by
turning the power supply off momentarily. Push-button type
manual reset safeties are not recommended in conjunction
with diffuser re-heaters.

For additional safety, RICKARD are able to offer an Airflow
Switch to interrupt power to the re-heater controls when
there is insufficient airflow across the heater element.

Heaters are available in various capacities, ranging from
0.5kW to 2.5kW. When calculating heater capacities for CAV
diffusers, care must be taken to ensure that an excessive
supply air temperature rise in the diffuser is avoided. Dis-
charge temperatures in excess of than 32°C are likely to
cause stratification within the room. As a guide-line, the tem-
perature of the air leaving the diffuser should not be more
than 10°C above actual room temperature. Kindly refer to the
following table giving the maximum recommended heater /
size able to fit within the heater sleeve for each diffuser neck
size. Heater output ratings may be adjusted electronically for
an air temperature rise up to those quoted in the following
table, a standard feature of the RICKARD MLM , Mini BMS and
Interoperable BMS Compatible Controls.

IMPORTANT: These maximum capacities do not take into ac-
count limitations of the triac which is rated at 12A maximum.
This reduces the capacity of the triac at low voltage supply .

HEATER CONTROL

For accurate control of room temperature, the electric re-
heater is controlled on a step-less, proportional-integral ba-
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sis. In addition to having a proportional-integral output signal
for cooling control, the temperature controller also has a
proportional-integral output signal for heating. This is done
by means of a triac switching set (current valve) which varies
the heater output capacity by cycling the power supply to the
heater on and off — Pulse Width Modulation (PWM). This
switching takes place over a cycle of approximately 2 sec-
onds and always occurs at zero voltage to avoid radio fre-
quency interference and voltage spikes. The “on” and “off”
periods are varied in proportion to the amount of heating re-
quired, i.e., a required heating capacity of 75% will result in
an “on” period of 1.5 seconds and an “off” period of 0.5 sec-
onds.

In a situation where multiple diffusers are controlled from a
single controller, each diffuser will be fitted with its own triac
set that will receive a heating signal from the Master control-
ler. The heating signal transmitted by the controller is a 9
Volt DC signal.

From the table “Maximum Heater Output & Capacities” in the
right hand column of the previous page, it will be noted that
for each neck total pressure there is a specific heater output
quoted and for each diffuser size a standard heater capacity
is referenced. For example, in the case of a VCD 250 dif-
fuser, the re-heater sleeve would be factory fitted with a 2000
watt heater, which by utilizing the RICKARD MLM , Mini BMS
or Interoperable BMS Compatible Controls, can be electroni-
cally set for any output from as little as 100 watts to 2000
watts to match the design engineer’s requirements for mini-
mum cooling mode supply air flow and desired leaving air
temperature. Therefore, if the diffuser neck total pressure
were to be set at 50Pa and the minimum desired minimum air
flow was 30% of maximum with 17°C air temperature rise, the
heater output for a VCD 250 required would be 1350 watts,
set by using a computer for the MLM , Mini BMS or /nteroper-
able BMS Compatible Controls. Kindly refer to Section 11 of
this catalogue for more detailed information.

MAXIMUM HEATER OUTPUT & AIR TEMPERATURE RISE DATA

NECK TOTAL 20 30 40 50 60 70 80 90 100 | FITTED HEATER
PRESSURE (Pa) CAPACITY
(WATTS)

NOMINAL SIZE TEMPERATURE RISE AT RATED MAXIMUM DIFFUSER AIR FLOW (°C)

150 8.01 6.51 5.63 5.04 4.60 4.25 3.98 3.77 | 3.57 750

200 11.57 | 9.47 8.12 7.23 6.58 6.10 5.68 537 | 5.08 1500

250 1142 | 9.31 8.09 7.22 6.59 6.11 5.71 538 | 5.11 2000

300 11.38 | 9.26 8.01 7.16 6.53 6.04 5.65 5.31 5.04 2500

350 8.01 6.53 5.65 5.04 4.60 4.25 3.98 3.75 | 355 2500

SAMPLE SPECIFICATION

Supply and install where indicated on the engineering drawings Rickard type CCD/CSD (CRD) constant volume square (round)

Ceiling Diffusers to provide horizontal throw, high induction supply air.

Connection to the diffusers shall be vertical entry

through a seamless backpan having a circular inlet collar. The diffusers shall incorporate an air volume balancing damper ad-
justable from below the ceiling through a port, which shall be concealed by means of removable colour keyed cap. Each dif-
fuser is to be finished in a textured semi-matt white chip resistant fused epoxy coating.
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DIMENSIONS AND METHODS OF MOUNTING

SQUARE CCD & CSD DIFFUSERS

I\ g D I\ I\ g D I
| : | | 2
<t <
g ' ' ! SHADOWLINE | ' '
; \\\- — E ‘ ; \\\- ‘ ‘_L
PLASTERED TEGULAR
CEILING TEE
[ AxB AxB
NOMINAL DIFFUSER @ D (mm) Ax B (mm) H (mm)
SIZE
150 150 495 x 495 116
595 x 595
200 200 495 x 495 116
595 x 595
250 250 495 x 495 116
595 x 595
300 293 495 x 495 116
595 x 595
350 346 595 x 595 116

CIRCULAR CRD DIFFUSER DIMENSIONS

NOMINAL D(mm) | H(mm) | R(mm) | T (mm)

SIZE

: @D
150 150 116 580 471 t t ©

<

200 200 116 580 471
250 250 116 580 471 ' T T
300 293 116 580 471 i —
350 346 116 580 552 IR

CRD THREE-POINT FIXING CLIPS _ 277

CRD THREE-POINT FIXING CUTOUT TEMPLATE

RICKARD AIR DIFFUSION (PTY) LTD RESERVES THE RIGHT TO CHANGE SPECIFICATIONS AND
DATA WITHOUT PRIOR NOTICE.
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INTRODUCTION

The RICKARD Return Air Grilles have a 27mm
wide x 36mm deep extruded aluminium frame with
aluminium or plastic egg crate or aluminium fixed
vane cores & are available with or without wash-
able filters. The RICKARD Type R return air grille
frames & aluminium egg crate cores are epoxy
powder coated in our standard textured white fin-
ish, while the fixed vane type may be anodized or
epoxy powder coated in our standard textured
white finish. If filters are required, a double frame
is provided, the outer to match the ceiling grid size
and the inner hinged & clipped to the outer for
easy access to the filter for cleaning or replace-
ment. For the convenience of our clients, we carry
in stock epoxy powder coated return air grilles,
both with & without filters to suit the most preva-
lent ceiling grid sizes, namely 600mm x 600mm &
600mm x 1200mm. Other grid & non standard
sizes are available but are manufactured for spe-
cific needs, please contact your nearest RICKARD
sales office for your special needs. The various
types available are:
Type RSV—Fixed Vane core without
filter.

PERFORMANCE DATA

NOMINAL
SIZE

READING
5
174

10

500 x 500 FLOWI/s 246

NC LEVEL

500 x 1000 FLOWI/s
NC LEVEL

FLOW /s
NC LEVEL

372 526

600 x 600 262 371

600 x 1200 FLOW /s

NC LEVEL

553 [£:7

74 RICKARD
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Type RSV-HF—Fixed Vane with
hinged core & filter.

Type RAE—Aluminium Egg Crate core
without filter.

Type RAE-HF—Aluminium Egg Crate
with hinged core & filter.

Type RPE—Plastic Egg Crate core
without filter.

RPE-HF—Plastic Egg Crate with hinged
core &filter.

ACCESSORIES

The following accessories are available for

use in conjunction with Return Air Grille types

RSV, RAE and RPE:

1. Opposed Blade Balancing Dampers
Type OBD.

2.
3.

Standard washabile filters-Type HF.
Plastered Ceiling Installation Tee

Frames-Type TF

RESISTANCE (Pa) DROP-IN
15
30

2

9ﬁ7 1105

20

2 348

743

RESISTANCE (Pa)j DUCT MOUNIED
) 10 15 20

194 275 337 389

403 570 698 806

287 406 497 574

583 825 1010 1166

To calculate the Volume Flow rate in I/s at a specific desired pressure drop for sizes not listed multiply 0.0004 x VPD x (nominal
width - 54) x (nominal height - 54mm) for drop-in RA grilles or (nominal width - 29mm) x (nominal height - 29mm) for ducted RA
grilles. For example -a 400mm x 400mm at a PD of 12Pa = 0.0004 x V12 x (400-54) x (400-54) = 186l/s.

DIMENSIONAL DATA

NOMINAL
SIZE

A B C D

E/F

1200 x 600

600 x 600

600 x 300

1000 x 500

500 x 500

500 X 250

DROP-IN/
DUCTED

1195/
1220

095/
620

595/
620

995/
1020

495/
520

495 |
520

DROP-IN/
DUCTED

595/
620

595/
620

295/
320

495/
520

495/
520

245/
270

DROP-IN/
DUCTED

1164/
1195

564 /
595

664 /
595

964 /
995

464 /
495

464/
495

DROP-IN/
DUCTED

564/
595

564/
595

264/
295

464/
495

464/
495

214/
245

DROP-IN &
DUCTED

a5/
30

a5/
30

35/
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INTERMEDIATE MODE 45°
DOWNWARD DISCHARGE
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INTRODUCTION

The RICKARD Constant Volume Adjustable
Radial Swirl/Vertical Flow Diffusers (Type
RVD) are primarily intended for use in build-
ings where good air mixing is required for in-
stallations with ceiling voids in excess of 3.8m
where improved occupant comfort is called
for in both heating & cooling modes. Due to
their ability to achieve a rapidly spreading
swirled throw pattern with fast velocity decay
& high induction rates, the diffusers are best
suited to provide high air volume flow rates
without drafts at occupant levels. The flow
pattern may be adjusted electronically, ther-
mally or manual from a radial swirl pattern to
vertical downward. The radial swirl pattern is
used for the cooling mode with cold or iso-
thermal air & the vertically downward jet for
heating applications for air temperature dif-
ferentials varying from -10K to +15K..

The RVD diffuser range maybe equipped with
electric, thermal or manual pattern adjust-
ment. When fitted with an electric actuator,
flow pattern adjustment will be performed
automatically from an onboard supply air tem-
perature sensor & electronic controller. If
equipped with a thermal actuator, pattern
change over is performed automatically with-
out the need for any external power source -
the actuator incorporates thermal elements
which sense supply air temperature. The po-
sition of the diffuser swirl vanes are varied by
means of the actuator wax filled thermal ele-
ments which respond to change in sensed
supply air temperature. The wax contained
within the thermal element melts or is solidi-
fied at formulated temperatures to expand or
contract. With a rise in sensed temperature
the expanding wax extends a plunger, caus-
ing the amplifying lever-arms mechanism to
move the diffuser swirl vanes such that sup-
ply air is discharged vertically downwards .
When the wax cools down, as a result of cold
air being supplied, the plunger retracts un-
der the action of a return spring, causing the
swirl vanes to move in the opposite direction
to the position whereby flow is returned to the
radial swirl pattern.

SELECTING RVD DIFFUSERS

The most important practical factors to con-
sider in internal zones are noise levels and
uniform air distribution without "dumping” or

2007/14-2
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"coning" effects. The effect of dumping is
to overcool the person immediately below
the diffuser while the person further away
will not be cooled enough. "Dumping” is
the tendency for cold, dense air to leave
the diffusers as a vertical column similar to
a waterfall. The effect of dumping is to
overcool the person immediately below the
diffuser while the person further away will
not be cooled enough.

Dumping is eliminated by ensuring that the
discharge air energy from the diffuser is
adequate to distribute conditioned air
evenly throughout the conditioned area
and at the same time provide good secon-
dary room air induction rates. Providing
the total pressure in the neck of the
RICKARD RVD diffuser selected is not too
low, dumping of conditioned cold air will
not take place. The RVD is designed to
avoid the tendency to dump.

In the context of radial discharge ceiling
diffusers, 'coning' occurs when two air
streams traveling in opposite directions
meet. As a result a downward moving
cone of air is produced which will have a
similar effect to dumping. Coning is sub-
stantially reduced with the use of swirl dif-
fusers, but it can be avoided completely by
ensuring that RVD diffusers are placed far
enough apart to eliminate drafts in the con-
ditioned spaces. The Table that follows
shows the distance from the centre of a
RVD at which air velocity has reduced to
0.25 m/s (the 'throw' of the diffuser). Using
this information, RVD diffusers should be
situated in the ceiling such that two adja-
cent diffusers are separated by slightly
less than the sum of their throws. Exactly
how much less depends largely on the ceil-
ing height and the amount of air movement
desired in the conditioned spaced.

As warm air is more buoyant than cold air,
for high ceiling applications it is necessary
that diffusers are able to provide vertically
downward air flow to ensure that air
reaches the occupied zone and hence the
heating change over facility has been in-
corporated into the RICKARD RVD diffuser
design.
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DIMENSIONS mm
F
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RVD-SP RVD-CP
of J \
I S
RVD-NP
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VOLUMETRIC & ACOUSTIC PERFORMANCE DATA

MODEL RVD-NP MODEL RVD-SP

FLOW THROW m NC
IIs (0.25 m/s) LEVEL

Noise criteria levels apply to a single diffuser mounted in a room having a Sound Absorption of 10dB in
octave bands having centre frequencies from 125Hz to 8000Hz (ie. the difference between Sound
Pressure Level (dB re: 10°Pa) and Sound Pressure Level (dB re: 102 Pa) is equal to 10dB). These lev-
els represent only the noise generated by the diffuser and do not take into account any duct-borne
noise. Throw data quoted in the above is for a horizontally discharging diffuser in free space ie. no
ceiling. Should the installation be such that diffusers are flush mounted in a continuous flat ceiling,
throw values should be multiplied by a factor of 1.40.
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VERTICAL PENATRATION DATA - HEATING MODE - 45° & VERTICAL DISCHARGE

MAXIMUM PENATRATION DEPTH @ VARIOUS
SUPPLY AIR TO ROOM TEMPERATURE DIFFERENTIALS

+5°C/45°
1.9
2.3
3.1
4.0
1.9
2.6
3.0
4.1
3.6
4.5
5.0
6.0
7.0
3.1
3.6
4.4
5.0
6.0
6.3

+15°C/45°

1.2
1.5
2.0
2.6
1.2
1.5
2.0
2.9
2.5
29
3.3
3.8
4.5
2.0
2.3
2.9
3.2
3.8
4.0

+10°C/VERT

2.0
3.0
5.0
6.7
2.0
3.5
5.0
8.0
6.5
8.0

10.0

13.0

19.0
5.0
6.7
8.0

For performance data not reflected on any of the preceding tables, kindly call your local Rickard sales representative.

RICKARD AIR DIFFUSION (PTY) LTD RESERVES THE RIGHT TO CHANGE
SPECIFICATIONS AND DATA WITHOUT PRIOR NOTICE.

MATERIALS OF CONSTRUCTION

RVD DIFFUSER CONSTRUCTION

The RICKARD RVD Radial Swirl/Vertical dif-
fusers are available in four standard sizes
from 315 to 800. Each include adjustable
vanes, a discharge bell mouth & a circular
inlet housing. The vanes may be adjusted
manually or by means of electric, thermal or
pneumatic actuators. In addition, an inlet ple-
num with either side or vertical entry spigots.

If the vanes are required to adjusted auto-
matically, actuators of the engineer’s choice
may be factory fitted - please contact your
nearest RICKARD representative.

2007/14-5

RICKARD RVD Diffuser vanes, discharge
bell mouth & inlet housing are constructed
of sheet steel, degreased, primed & power
coated in our standard textured semi-matt
white finish. Other colours & finishes are
available on application for which your
nearest RICKARD representative should
be contacted.

Entry plenums are constructed from
coated or uncoated mill or electro galva-
nized sheet steel are available as an op-
tional extra.
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INTRODUCTION

The RICKARD Constant Volume Fixed Radial
Swirl Flow Diffusers (Type RCD) are primarily
intended for use in buildings where good air
mixing is required for installations with ceiling
voids in excess of 3.0m where improved oc-
cupant comfort is called for in the cooling
mode. Due to their ability to achieve a rapidly
spreading swirled throw pattern with fast ve-
locity decay & high induction rates, the diffus-
ers are best suited to provide high air volume
flow rates without drafts at occupant levels.

Air is supplied into the space horizontally
through the accurately profiled blades of the
diffuser. The swirl effect induces supply air
to mix with room air below the face of the dif-
fuser, rapidly reducing velocity of the supply
air jet thus effectively balancing temperature
within the occupied zone. Ideally this type of
diffuser is recommended for air conditioned
spaces where high heat loads call for efficient
air circulation.

All diffusers are of a steel construction and
are finished in a chip resistant fused & baked
epoxy powder coating which is available in a
wide range of colours to suit architectural
requirements.

SELECTING RCD DIFFUSERS

The most important practical factors to con-
sider in internal zones are noise levels and
uniform air distribution without "dumping” or
"coning" effects. The effect of dumping is to
overcool the person immediately below the
diffuser while the person further away will not
be cooled enough.

2007/14-2
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"Dumping" is the tendency for cold, dense
air to leave the diffusers as a vertical col-
umn similar to a waterfall. The effect of
dumping is to overcool the person immedi-
ately below the diffuser while the person
further away will not be cooled enough.

Dumping is eliminated by ensuring that the
discharge air energy from the diffuser is
adequate to distribute conditioned air
evenly throughout the conditioned area
and at the same time provide good secon-
dary room air induction rates. Providing
the total pressure in the neck of the
RICKARD RCD diffuser selected is not too
low, dumping of conditioned cold air will
not take place. The RCD is designed to
avoid the tendency to dump.

In the context of radial discharge ceiling
diffusers, 'coning' occurs when two air
streams traveling in opposite directions
meet. As a result a downward moving
cone of air is produced which will have a
similar effect to dumping. Coning is sub-
stantially reduced with the use of swirl dif-
fusers, but it can be avoided completely by
ensuring that RCD diffusers are placed far
enough apart to eliminate drafts in the con-
ditioned spaces. The Tables that follow
show the distance from the centre of a
RCD at which air velocity has reduced to
0.25 m/s (the 'throw’ of the diffuser). Using
this information, RCD diffusers should be
situated in the ceiling such that two adja-
cent diffusers are separated by slightly
less than the sum of their throws. Exactly
how much less depends largely on the ceil-
ing height and the amount of air movement
desired in the conditioned space .
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DIMENSIONS mm
F

| | | : !
ot} il
-l
I
m X
w w
O l"\., j ) O
D D
RADIAL DIFFUSERWITH
CIRCULAR PLENUM RADIAL DIFFUSER WITH
TYPE RCD-A-CP SQUARE PLENUM
TYPE RCD-A-SP
A
A
0 | |
w ‘ \ ‘ " |
| [ | |
A
D
RADIAL DIFFUSER RADIAL DIFFUSER
WITHOUT PLENUM WITHOUT DISCHARGE
TYPE RCD-A-NP CONE OR PLENUM

TYPE RCD-B-NP
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VOLUMETRIC & ACOUSTIC PERFORMANCE DATA FOR TYPE RCD-A

MODEL RCD-A-CP

INLET VOLUME NC
PRESS Pa Ils LEVEL

Noise criteria levels apply to a single diffuser mounted in a room having a Sound Absorption of 10dB in
octave bands having centre frequencies from 125Hz to 8000Hz (ie. the difference between Sound
Pressure Level (dB re: 10 Pa) and Sound Pressure Level (dB re: 102 Pa) is equal to 10dB). These lev-
els represent only the noise generated by the diffuser and do not take into account any duct-borne
noise.
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VOLUMETRIC & ACOUSTIC PERFORMANCE DATA FOR TYPE RCD-B

MODEL RCD-B-CP

INLET VOLUME NC
PRESS Pa Ils LEVEL

25 23 29
50 33 38
47 47
57 52
66 56

Noise criteria levels apply to a single diffuser mounted in a room having a Sound Absorption of 10dB in
octave bands having centre frequencies from 125Hz to 8000Hz (ie. the difference between Sound
Pressure Level (dB re: 10 Pa) and Sound Pressure Level (dB re: 102 Pa) is equal to 10dB). These lev-
els represent only the noise generated by the diffuser and do not take into account any duct-borne
noise.
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HORIZONTAL THROW DATA - SIZE 630 - COOLING MODE - NO CEILING

DIFFUSER FACE HEIGHT FROM FLOOR LEVEL m

VOLUME VOLUME VOLUME
400 I/S 600 I/s 900 I/s

3.9 5.3
4.1 5.7

4.4 5.7
4.5
3.7
4.8
3.9

3.8

HORIZONTAL THROW DATA - SIZE 800 - COOLING MODE - NO CEILING

DIFFUSER FACE HEIGHT FROM FLOOR LEVEL m

VOLUME VOLUME VOLUME
500 I/S 700 /s 1100 V/s

4.0 5.5
4.2 5.8
4.7
4.2 6.7
4.7
3.9
5.0
3.7

3.9
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VERTICAL PENATRATION DATA - HEATING MODE - 45° & VERTICAL DISCHARGE

MAXIMUM PENATRATION DEPTH @ VARIOUS
SUPPLY AIR/ROOM TEMPERATURE DIFFERENTIALS

+10°C/ 45°

+ 5°C/VERT +15°C/VERT

For performance data not reflected on any of the preceding tables, kindly call your local Rickard sales representative.

RICKARD AIR DIFFUSION (PTY) LTD RESERVES THE RIGHT TO CHANGE
SPECIFICATIONS AND DATA WITHOUT PRIOR NOTICE.

RVD DIFFUSER CONSTRUCTION

The RICKARD RVD Radial Swirl/Vertical dif-
fusers are available in four standard sizes
from 315 to 800. Each include adjustable
vanes, a discharge bell mouth & a circular
inlet housing. The vanes may be adjusted
manually or by means of electric, thermal or
pneumatic actuators. In addition, an inlet ple-
num with either side or vertical entry spigots.

If the vanes are required to adjusted auto-
matically, actuators of the engineer’s choice
may be factory fitted - please contact your
nearest RICKARD representative.

MATERIALS OF CONSTRUCTION

RICKARD RVD Diffuser vanes, discharge
bell mouth & inlet housing are constructed
of sheet steel, degreased, primed & power
coated in our standard textured semi-matt
white finish. Other colours & finishes are
available on application for which your
nearest RICKARD representative should
be contacted.

Entry plenums are constructed from
coated or uncoated mill or electro galva-
nized sheet steel are available as an op-
tional extra.
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