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Copyright and trademarks

All the information and drawings in this manual are the property of Biddle and may not be used (other than for the
actual operation of the device), photocopied, duplicated, translated and/or be brought to the attention of third
parties without Biddle’s prior written permission.

The name Biddle is a registered trademark.

Warranty and Liability

Please refer to Biddle’s Terms of Sales and Delivery for warranty and liability conditions.

Biddle excludes liability for consequential loss at all times and under all circumstances.

Liability for the contents of this manual

However much care might have been taken in ensuring the correctness and, where necessary, completeness of the
description of the relevant parts, Biddle disclaims all liability for damage resulting from any inaccuracies and/or
deficiencies in this manual.

Should you detect any errors or ambiguities in this manual then we would be pleased to hear from you: it helps us
to improve our documentation even further.

Biddle retains the right to change the specifications stated in this manual.

For more information

If you have any comments or questions about specific topics relating to this product, please do not hesitate to
contact Biddle.

Address for the UK: Address for other countries:
Biddle Air Systems Ltd. Biddle bv

St. Mary’s Road PO. Box I5

Nuneaton NL-9288 ZG Kootstertille
Warwickshire CVI | 5AU The Netherlands

United Kingdom

tel: 024 7638 4233 tel: +31 512335555
fax: 024 7637 3621 fax: +31 512 33 55 54
e-mail:  sales@biddle-air.co.uk e-mail:  export@biddle.nl
internet: www.biddle-air.com internet: www.biddle.info
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. . Introduction

1.1 About this manual

1.2 How to use this manual

ﬁ

v

I.1.1 General

This manual describes the installation, operation and mainte-
nance of the Cassette Air Heater/Cooler, type Comfort Cir-
cle. The manual also provides instructions and information on
service works.

The manual provides important directions for the correct and
safe operation of the Comfort Circle as well as for the pre-
vention of accidents and damages.

So, read this manual carefully before starting to handle the
unit in any way.

This manual describes the installation and use of the standard
devices. Customer-specific alterations or deviating models are
not covered by this manual.

If you are unfamiliar with the Comfort Circle, read this man-
ual section by section.

If you are familiar with the device, you may use this manual as
a reference. Refer to the table of contents for looking up
information.

1.2.1 References in the manual

In this manual the following marginal symbols are used:

Note:
Draws your attention to an important part of the text.

Read this part of the text thoroughly.

Caution:
If you do not carry out this procedure or action correctly,

you may damage the unit.
Follow the instructions strictly.
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COMFORT CIRCLE

/ Warning:
If you do not carry out this procedure or action

correctly, you may cause material damage and/or
physical injury.
Follow the instructions strictly.

Jl. Danger:
/}.‘( This indicates actions which are not permitted.

Ignoring this warning may lead to serious damage
or accidents that may involve physical injury.

The action may be carried out only by technical
staff qualified to perform maintenance or repair

works.

1.2.2 Icons used on the unit and in the manual

The icons in Table I-1 warn against potential risks or dangers.
The icons can be found opposite text discussing risk-entailing

operations. The same icons can also be found on the unit.

Table I-1 Icons

IcCoN

DESCRIPTION

Warning: You are entering an area which contains live components. Acces-
sible to qualified maintenance staff only.

Exert caution.

Woarning: This surface or part can be hot. There is a risk of burns on con-

tact.

1.2.3 Related documentation

Besides this manual, the following document comes with the

unit:

* wiring diagram for installation and service purposes.
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1.3 About the unit

INTRODUCTION

1.3.1 Applications

The Comfort Circle is designed for heating, cooling and/or
ventilating rooms.

The model is designed for integration into suspended ceilings
but can be used in other ceilings as well. The unit is designed
to be mounted at a height of 2.0 to 3.5 m (from floor to dis-
charge grille).

The recirculation unit draws air from the room, heats or cools
it, and blows it back into the room.

The ventilation unit draws air from elsewhere, heats it, and
blows it into the room. This may be either unconditioned out-
side air or preconditioned air supplied by an A/C system. The
ventilation unit is available in two models: air intake from a
side, and air intake from above.

1.3.2 Working

The Comfort Circle blows out a flow of heated or cooled air,
creating a comfortable climate in the room.

The units that can both heat and cool have automatic dis-
charge angle control, which determines the discharge angle
based on the mode (cooling or heating). The other units have
a fixed discharge angle setting.

The units that can cool come standard with an integrated con-
densate draining pump.

The unit can be delivered with two types of control: a modu-
lating control and a standard control. The modulating control
controls both the fan speed and the discharge temperature to
reach the desired room temperature. The standard control
controls only the fan speed to achieve this goal. The ventila-
tion units come with modulating control only.

1.3.3 Models and type references

Table |-2 provides an overview of available models of the
Comfort Circle and corresponding type references. Com-
bined, the type references constitute the type code, for
instance, CC 90-H2-MI.

Version: 2.0 (20-08-2007)
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COMFORT CIRCLE

If some part of the manual applies to certain models only,

these will be indicated using the corresponding type refer-

ence, for instance:

CC M: units with modulating control;
CC S: units with standard control;
CC V: ventilation units;

CC V-H: ventilation unit with horizontal connection.

Not all combinations are possible.

Table 1-2 Type code explained

TYPE CODE ELEMENT

REFERENCE

MEANING

product series

Comfort Circle

general reference for the Comfort Circle

physical size 60 or 90 dimensions of the unit in the ceiling, 600x600mm and
900x900mm
ventilation \% no reference: recirculation unit, V = ventilation unit
heat exchanger H2, H3 water-heated, 2 or 3 rows
C2,C3 water-cooled, 2 or 3 rows
R2, R3 direct expansion (DX) cooling, 2 or 3 rows
HI1/C2 water-heated and -cooled, | and 2 rows, resp.
HI1/R2 water heating with DX cooling, | and 2 rows, resp.
control M modulating control
S standard control
discharge angle adjust- Oor | without or with automatic angle adjustment
ment
ventilation connection HorV horizontal (CC V-H) or vertical (CC V-V) ventilation

connection

hiddle
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Type

CC 60-H2-M1

Code

XXX

U230V 1N~ 50 Hz

o

=

123456/1-1 05-53

Imax L1 | xxx A

Imax L2 | -

M

30kg

Imax L3 | -

Medium

LPHW

Priotor | Xxx kW

Prax

1400 kPa

Pheating | -

1.3.4 Type plate

The type plate can be found on the front side of the unit.

This manual refers to the following data on the type plate:

Type: full type code of the unit;
M: weight of the unit;

Pmax:. Maximum permissible operating pressure in the hot
water circuit (at 90 °C);

U, lnax Pmotor ad Phegring: the unit’s maximum load on the

electrical system.
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1.3.5 What’s in the box

The unit comes in a box, which contains the following compo-

nents:
e unit @;
e cover @;

* 2 suspension profiles ©;

* 2 blind plates @ with fixing screws to adjust the discharge
pattern;

* | or 2 valves ® with servomotors (only for units with
modulating control CC M);

* external drip tray @ with fixing screws (only for cooling
units CC C and CC R).

1.3.6 Components and accessories
Components

The following components are delivered separately but are
always required:
+ controller @;

* control cable @, available in various lengths.

Accessories
The following accessories are available as options:

» suspension kit consisting of Flamco rails and threaded rods;
* low-limit sensor for change-over detection;

* saddle piece for additional discharge connection;

» ventilation module for coupling to exhaust fan;

* edge sections for edge finishing in suspended ceilings.

Accessories for ventilation units

Biddle provides the following components for the proper
installation of the ventilation units:

» ventilation section, including damper with servo motor and
filter;

» wall or roof grates.

Version: 2.0 (20-08-2007)



INTRODUCTION COMFORT CIRCLE

1.3.7 Third-party deliverables

In addition to the components mentioned earlier, the follow-
ing components are required for the proper installation of the
ventilation units:

¢ insulated ducts.

These parts are not supplied by Biddle and should be pro-
cured from other vendors.
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1.4  Safety instructions

1.4.1 Operation

f% Warning:

Do not put any objects in the in- and outlets.
f Warning:
Do not block the in- and outlets.

f Warning:
The upper surface of the unit becomes hot during
operation.

’% Warning:

The maximum environmental temperatures dur-
ing operation are:

- in cooling mode: 35°C

- in heating mode: 30°C

1.4.2 Installation, maintenance and service

=

}"_
SN

Danger:
The unit may be opened by qualified technical staff

only.

Warning:

Before opening the unit, do the following:

&

I. Switch the unit off using the controller.
2. Wait until the fans have stopped.
3. Allow the unit to cool down.

The heat exchanger can get very hot.

4. Disconnect the power supply (pull plug from socket or
move isolation switch, if any, to Off).

5. Close CH supply (if possible).

/ Warning:
The fins of the heat exchanger are sharp.
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. . Installation

2.1 Safety instructions

Danger:

A
M Installation works on the unit may be performed by
r%

qualified technical staff only.

Warning:

Before opening the unit, follow the safety instruc-
tions in section |.4.

2.2  Delivery check

I. Check the unit and its packaging for correct delivery.
Immediately report any transit damage to the driver and
the supplier.

2. Make sure that all components have been delivered (see
section 1.3.5). Immediately report any defects to the sup-
plier.

2.3  General working method

Order of working

Biddle recommends the following working method for install-
ing the Comfort Circle:

I. Suspend the unit (section 2.4).
2. Connect the unit to the CH system (section 2.5).

3. Connect the condensate discharge (CC C only,
section 2.8).

4. Connect the unit to the air ducts (CC V only, section 2.9).
5. Connect the unit to the power supply (section 2.12).

6. Install the controller and (any optional) connections to
external controls (section 2.15).

7. Turn on the power supply and check the working of the
unit (section 2.18).

12 hiddle



MANUAL INSTALLATION

General instructions

Some parts of this section are applicable only to certain mod-
els. Where this is the case, it will be indicated. If no specific
model is referred to, the description applies to all models.

“\l Note:
a Make sure you perform all installation operations that are

required for your unit.

Check the type plate. Refer to section 1.3.4 if you are not
sure about the model or type of your unit.

ll‘l Note:
e Protect the unit from damage and ingress of dust, cement,

etc. throughout the installation. You can, for instance, use
the packaging for protection.

2.4 Mounting the unit

2.4.1 Positioning the unit

JL\ /’ * Make sure that the structure from which the unit is about
4 to be suspended can hold the weight of the unit. The

— weight is specified on the type plate (see section 1.3.4).

* Ensure the following:

- Position the unit between the ceiling profiles.

T - Give heed to the unit’s orientation in the room (it is
- v possible to adapt the discharge pattern to the room —
e\ see section 2.14).
'@' - The maximum mounting height for the unit is 3.5 m.
y 4 RN (measured from floor to ceiling).

ll‘l Note:
e After hanging the unit, it is no longer possible to change

the orientation of the cover.

Provide for an inspection hatch in the ceiling if the Com-

fort Circle is not fitted in a suspended ceiling.

ll‘l Note:
e The ceiling tiles should not rest on the cover.

Instead, use the T-beams of the suspended ceiling or use
the optional edge sections (see Section 2.11).

Version: 2.0 (20-08-2007) 13



INSTALLATION COMFORT CIRCLE

The minimum mounting height is 2.0 m.

V% Warning:

oS Note:
e Mounting the unit above the maximum height may affect

the proper working of the unit.
o 2.4.2 Suspending and securing the unit

I. Mount Flamco rails @ and fit threaded rods M8 @ accord-
(2] ing to the dimensions in Table 2-1. Make sure the threaded
rods are perpendicular.

v — @ v 2. Mount the suspension profiles ® to the threaded rods.

. Hook the unit into the suspension profiles.

. You can still change the position of the unit somewhat by
moving it in the suspension profiles and Flamco rails.

. Secure the suspension on both sides using the securing
brackets @.

. Bring the underside of the unit in line with the T-beams of

the ceiling.

Caution:
Ensure that the unit is level.

Warning:

The unit may come down if you do not secure the

suspension.

Table 2-1 Dimensions for suspending the unit

REFERENCE TYPE DIMENSION
a all models as needed
b all models 670 - 750
. c CC 60 600
CC90 900
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MANUAL INSTALLATION

2.5 Connecting the unit to the CH and CW systems

2.5.1 Particulars

% Caution:
% The supply and return pipes of the CH and CWV systems

must be connected to the appropriate corresponding con-

% \‘\\ nections. The directions are indicated on the unit by means
of arrows.

0

N

Maximum water temperature ranges for the CC S:
- CC H2-S: 80/60°C
- CC H3-S: 70/50°C

V% Warning:

The maximum discharge air temperature should

f% Warning:

not excess 65°C.
Where necessary, install a throttle valve in the
pipes to limit the flow.

Use only compression fittings for connecting the

f% Warning:

unit to the system. Table 2-2 lists the diameters of
the compression fittings per unit type.

Table 2-2 Diameters of compression fittings.

TYPE COMPRESSION FITTING
CC 60-H2, C2, H3, C3 222mm

CC 60-HI/C2 H: g15mm - C: 222mm
CC 90-H2, C2, H3, C3 222mm

CC90-HI/C2 H: gI5mm - C: 222mm

Warning:

Prevent the pipes from twisting.

The electronics module @ must remain accessible. The

distance between the pipes @ and the electronics

module @ must be at least 200 mm.

Version: 2.0 (20-08-2007) 15



INSTALLATION COMFORT CIRCLE

Caution:
Biddle recommends to include, close to the unit, a shut-off

valve and a relief valve in both pipes.

The maximum permissible operating pressure of the hot water
circuit is specified on the type plate (see section 1.3.4). This
pressure applies at a water temperature of 90 °C.

2.5.2 Units without water side control (CC S)
I. Connect the unit to the CH system.
2. Fill and bleed the system.

3. Check the connections for leaks.

2.5.3 Units with water side control (CC M)

I. Connect the unit and the valve @ to the CH system
according to the opposite diagram.

I. Connect the heating valve to connector @ ()]!) according

to the wiring diagram.

. Connect the cooling valve to connector © (3#) according
to the wiring diagram.

3. Fill and bleed the system.

01 02 03
NN

5
n

4. Check the connections for leaks.

n

=

e [

|
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2.6 Connecting change-over

S

IGN

sl

change-over

rﬁ
gn So1 02 o3
RN

ﬁ

=

e (L )

|

INSTALLATION

2.6.1 Introduction

If a unit is integrated into a change-over system, the control-
ler must know whether the system is supplying hot or cold
water. There are three options to achieve this:

I. Low-limit-temperature sensor (option) (see section 2.6.2).
2. Signal to the unit’s input (see section 2.6.3).

3. Signal to the unit’s output (see section 2.6.4).

2.6.2 Connecting the low-limit-temperature sensor

I. Mount the low-limit-temperature sensor @ onto the sys-
tem’s supply pipe.

2. Open the electronics module @ (see section 8.7).
3. Make crosswise cuts in grommet ©.

4. Lead the sensor cable through the grommet.

5. Connect the sensor to terminal X360 @ on the PCB.
6. Close the electronics module.

7. Set function 79 to value | (see section 3.2.2).
The unit now follows the mode of the system.

2.6.3 Signal to the unit’s input

If contact is made to the unit’s input, the unit will switch from
heating mode to cooling mode (see table 3-1, function 90).

I. Connect the signal cable to the unit’s input @ (see

section 2.17.7).

2. Set function 90 to value | (see section 3.2.2).
If a signal is sent to the input, the unit will switch from
heating mode to cooling mode.

Version: 2.0 (20-08-2007)
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2.7 Connecting CC-R

COMFORT CIRCLE

2.6.4 Signal to the unit’s output

Both a CH and a CW machine can be controlled via the unit’s
outputs. You can connect the CH and CW machines to an
output either separately or linked. The unit thus determines
whether the change-over system will cool or heat.

Connecting CH and CW separately
I. Connect the CH signal cable to output Ol @.

2. Connect the cold water machine signal cable to
output O2 @.

3. Set function 91 (output OI function) to value 55 (heating
demand) (see section 3.2.2).

4. Set function 91.5 to value 0 (make contact ).

5. Set function 92 (output O2 function) to value 56 (cooling

demand).
6. Set function 92.5 to value 0 (make contact).
Connecting CH and CW together

I. Connect the signal cable of the change-over system to out-
putOl ©.

2. Set function 91 (output OI function) to value 57 (see sec-
tion 3.2.2).

3. Set function 91.5 to value 0 (make contact).
If the unit switches from heating mode to cooling mode, a
signal is sent to the output.

2.7.1 Particulars

Direct expansion units (CC R) have a relay for the control of

an outdoor unit.

The units come standard with a frost protection device,
which will switch off the outdoor unit when the discharge air
temperature falls below the preset minimum value. The default
value is set at 5°C but can be changed (see Table 3-1, function
58).

hiddle



MANUAL

l Note:

INSTALLATION

N
% The supply and return pipes must be connected to the
correct corresponding connections. The directions are

indicated on the unit by means of arrows.

Use only flare fittings for connecting the unit to the
system. Table 2-3 lists the diameters.

V‘% Warning:

Table 2-3 Flare fitting diameters.

TYPE

FITTING

CC 60-R2, R3,

flare 3/8" - 5/8"

CC 60-HI/R2

H: compression g5 mm;
R: flare 3/8" - 5/8"

CC 90-R2, R3

flare 3/8" - 3/4"

CC 90-HI/R2

H: compression g15 mm;
R: flare 3/8" - 3/4"

CC 60-R2, R3,

flare 3/8" - 5/8"

V‘% Warning:

Prevent the pipes from twisting.

Ji. Danger:

/}“( Do not apply solder to any of the unit's fittings.

Soldering may cause the unit's insulation to

inflame.

2.7.2 Connecting the unit

I. Connect the pipes.

2. Fill and test the CH system in accordance with the applica-

ble regulations.

2.7.3 Connecting the outdoor unit

The CC R comes standard with a relay for the control of an

outdoor unit.

To prevent if from freezing, the outdoor unit must
be controlled by the Comfort Circle.

f% Warning:

Version: 2.0 (20-08-2007)
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COMFORT CIRCLE

oS Note:
a Biddle recommends to connect one outdoor unit per

Comfort Circle.
I. Open the electronics module @ (see Section 8.7.3).

2. Connect the outdoor-unit wiring to the relay @ according
to the wiring diagram.

3. Lead the wiring through grommet ©.

4. Put back the electronics module.

2.8 Connecting the condensate discharge (CC C and CC R)

The units with cooling come standard with a condensate

>2% draining pump. The condensate is drained from the unit

. ——y——— through a flexible hose.

Note:
The maximum discharge head is | metre.

. Install a sewer connection incl. stink trap for the discharge
of condensate.

. Connect the discharge hose @ to the drain pipe.
In doing so, pay attention to this:

- For proper condensate discharge, the drain pipe must
be sloping (>2%).

- Avoid kinks in the discharge hose.

- Above the ceiling, the discharge hose must be insulated.

. Mount the external drip tray @ using the supplied
screws ©.

2.9 Connecting a ventilation unit

n

L [NEL v

|

%eo

2.9.1 Connecting air intake ducts (CC V)

The ventilation units are fit for drawing air from elsewhere to
discharge it into the room. This air can be either filtered out-
side air or preconditioned air.

It is possible to open and close air valves with the unit.

f Warning:

Filtered air @ must be supplied to the ventilation
unit.

20
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ﬁ

INSTALLATION

Note:
To prevent draught when the unit is switched off, Biddle

recommends to include air valves @ in the air intake ducts.

If a CC ventilation section is used, the filter and damper are
integrated.

I. Connect insulated ducts with a diameter according to
table 2-4 to the unit.

2. Connect the air valve servomotors to the unit according
to the wiring diagram.

Table 2-4 Diameters of ducts

TYPE DuUCT DIAMETER NUMBER
CC 60-V-H 2200mm 2
CC 60-V-V 2280mm I
CC 90-V-H 2200mm 4
CC 90-V-v 2400mm I

2.9.2 Air valve control
There are two options for controlling air valves:

* via the 0-10VDC output on the PCB for the control of
0-10VDC servomotors.

* via a signal to output O3 (24V~IA).

0-10VDC output

I. Open the electronics module ©.

2. Make crosswise cuts in grommet @.

3. Lead the wiring through the grommet.

4. Connect the wiring to terminal X340 ©.

5. Set function 85 to value | (enabled) (see section 3.2.2).

6. Set functions 86, 87 and 88 to value 99.
This makes that the air valves are always opened fully
when the unit is in operation.

Caution:
Values other than 99 make that the air valves are not

opened fully, which will affect the operation of the unit.

Version: 2.0 (20-08-2007)
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INSTALLATION COMFORT CIRCLE

Signal to output O3

For ventilation units, the function of output O3 is set to the

default value 70, with contact being made to the output when

(1] the fans are rotating. If the discharge temperature falls below

6°C, the contact will be broken and the ventilation units will
be switched off.

This signal can be used either to directly control suitable ser-
vomotors or to control a 24V relay controlling the servomo-

FRTETREEITEeeT Lo L

tors.

I. Connect the wiring to output O3 @.

2.9.3 Servomotor power supply

Power supply to the servomotors of the air valves can be
obtained via connection X73 © on the electronics module.

Caution:
The maximum load is 24V~, max. 5VA.

2.10 Additional discharge connection

The CC has a prepunched hole in the casing. A 160 mm air

duct can be mounted to this hole, so that discharge air can be
led to an additional air grille.

\ '/ \ Caution:
If the additional discharge is located in a room other than

where the unit is, an air return path @, such as a wall or
\_/ door grate or a shortened door, must be provided for.

o I. Cut the connections of the prepunched hole @.

. Cut the insulation material.

Caution:
In doing so, do not damage the heat exchanger.

. Press the saddle piece ® onto the hole.

. Mount the ductwork and the discharge grille.

Caution:
When using ducts, take the following into account:

- Use ducts that are designed for a continuous opera-
tional temperature of 80°C.
- For cooling units, use insulated ducts.

22 hiddle



MANUAL INSTALLATION

5. Mount the two supplied blind plates @ into the discharge
grille, on the side of the air connection (see section 2.14)

The blind plates must be mounted for proper operation of

the unit.

2.11 Mounting edge sections (accessory)

If the unit is integrated into a suspended ceiling, the ceiling
tiles should not rest on the cover. For correct installation, you
may want to use the optional edge sections.

I. Mount the edge sections @ to the unit using the enclosed
screws ©.

2. Position the ceiling tiles upon the edge sections.

2.12 Connecting the unit to the power supply

I. Ensure that an earthed power point is available at a maxi-
mum of .5 m from the right-hand side of the unit.

Caution:
Do NOT yet switch the mains supply on.

@ Warning:

The unit must be earthed.

f Warning:

Connect the unit in accordance with the applicable
local requirements.

Version: 2.0 (20-08-2007) 23
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2.13 Mounting the cover

COMFORT CIRCLE

The cover consists of the discharge grille, the discharge open-
ings, the angle adjustment ring, and the filter. In units that can
both cool and heat, the angle adjustment ring is driven by a
servomotor. In the other units, the position of this ring is
fixed:

In heating and ventilating units, the ring @ is in a high posi-
tion (N);

In cooling units, the ring @ is in a low position ().

Caution:

Do not change the preset fixed angle.

. only units with automatic discharge angle control:

turn the ring @ to the middle position.

. Remove the air inlet grille @ by turning it anticlockwise

(bayonet catch).

. Fit the supplied screws ® and anti-loss rings @ into the

cover.

. Mount the cover into the unit:

- Hook the cover into the unit using the metal lips;
- Tighten the screws in the indicated order.

Ensure that the projection @ of the unit falls into the

recess @ of the cover.

. Put back the air inlet grille.
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2.14 Adjusting the discharge pattern

The discharge pattern can be adjusted to the room using the
supplied blind plates.

If use is made of the air connection for an adjoining room

(see paragraph 2.10), the two blind plates must be

mounted in the two holes on the side of this connection.

Do not mount more than two blind plates per unit.

I. Remove the air inlet grille @.

2. Place the blind plate into the desired hole, and fix it with
the supplied screws .

3. Replace the air inlet grille.

2.15 Installing the controller

2.15.1 Controller details

oicidle
Ic
15 Positioning
':+:' * Fix the controller to the wall or to a standard socket.
n ,?;° * Mount the controller at a height of 1.5 m above the floor.
Cabling
“.l Note:

e Take the following into account, otherwise faults may

occur:

- The control cable between the controller and the
(first) connected unit is not to exceed 50m.

- Keep control cables away from electromagnetic fields
and interference sources such as high-voltage cables
and fluorescent-light starters.

- Stretch control cables out or wind them bifilarly.

- Do not remove the dummy plug, unless stated so.
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Note:
Use only control cables from Biddle Biddle. Standard mod-

ular telephone cable is not suitable.

Multiple units operated from one controller

Up to 10 units can be connected to one single controller.
To do so, the units must be interlinked.

The following combinations of units are possible:

- units with unit codes ending on | |;

- units with unit codes ending on 21;

- units with unit codes ending on 12, 13 or |4;

- units with unit codes ending on 22, 23 or 24;

- units with unit codes ending on 13 and 18;

- unit code 3000 only in conjunction with code 2023.

The total length of the control cables is not to exceed
100 m.

The distance between the controller and the first unit is
not to exceed 50 m.

2.15.2 Mounting and connecting the controller

2.

Lay the control cable.

If the external-control input in the controller is used (see
section 2.17.2):

Lay the necessary cabling. The cable core diameter is not
to exceed 0.75 mm? AWG 20.

Open the controller @.

Lead the control cable and the external control cable (if
any) through the back plate.

Screw the back plate onto the socket or the wall.
Lead the cable/s through the pull reliefs.

- The upper left pull relief ® is designed for the control
cable, and the upper right pull relief ©® for the external-
control cable.

- The cable must protrude some 9cm from the pull relief.
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7. Couple the connector to the PCB ©.

8. Connect the external-control cable (if any) to the terminal

on the PCB ©.

9. Put the front onto the back plate.

2.15.3 Connecting the controller to the unit

The controller sockets @ and @ are located in the connec-
tor plate on the front side of the unit. The two sockets are
identical.

I. Remove the dummy plug at | of the first unit.

2. Connect the control cable to the free socket @ or @.

Multiple units operated from one controller
I. Remove the dummy plug at | of the first unit.

2. Interlink the units: connect the control cables to @ and @.

2.16 Connecting the ventilation module VM-FCC (accessory CC-V)

=

%

The ventilation module VM-FCC © allows the Comfort Cir-
cle to control a connected tapped transformer @ and extrac-
tor fan ©. The extractor fan automatically follows the

Comfort Circle’s three ventilation settings. In this way, the air
volume that the extractor fan removes from the room can be
geared to the volume that the Comfort Circle supplies to the

room.

It is also possible to control an extraction fan with a 0-10VDC
signal (see section 2.17.5).

Note:
The extractor fan and the corresponding tapped trans-

former are not included in the ventilation module deliv-

ered.

Caution:
Do not connect any ventilation module other than the

VM-FCC to the CC V.

Version: 2.0 (20-08-2007)
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I. Install the ventilation module according to the supplied
manual.

2. Remove the dummy plug at @ of the unit to which the

ventilation module is going to be connected.

3. Connect the ventilation module to the Comfort Circle:
connect the control cables to @ or 0.

Note:
If multiple units are connected to one single controller, it

does not matter to which unit the ventilation module is

connected.

2.17 Connecting external controls to unit (optional)

2.17.1 External control details

The unit has a number of in- and outputs to which external
controls can be connected:

* one input in the controller;

* one input in the unit;

* three outputs in the unit;

* 0-10VDC input in the unit;

* 0-10VDC output in the unit.

2.17.2 Input in controller

The controller has one input signal interface, to which a timer

is usually connected.

The signal switches the unit on or off. Depending on the set-
ting | in the timer menu, the unit either can or cannot be
switched on or off using the ©-key (see section 5).

The operation is global — the signal affects all units connected

to the controller.

The input is designed for controls with potential-free con-

tacts, and is not to be loaded.
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2.17.3 Input in unit

The unit has one input signal interface @, to which a timer, a
low-limit or room thermostat or a BMS signal may be con-

nected.

The effect of the input signal depends on the controller set-
tings. (see section 3.3.1). A signal to one unit will have the

same effect on all units linked with that unit.

Caution:
The input is designed for controls with potential-free con-

tacts, and is not to be loaded.

2.17.4 Outputs in unit

The unit has interfaces @ for three output signals: these can
be used for, for instance, controlling the central-heating or
cooling system, or for transmitting status reports to a BMS.

The outputs are potential-free contacts (relays). Their

maximum load is 24V and |A.

Danger:
Connect SELYV circuits only — Safety Extra Low

Voltage circuits.

The function of the outputs depends on the controller setting

(see section 3.3.2).

The operation is global, being identical for all units connected
to the controller. If a signal activates one unit, all linked units

will also be activated.
2.17.5 0-10VDC in- and output (CC M)

The 0-10VDC in- and output @ are located on the PCB @ in
the unit. To access these, the electronics module must be
removed from the unit (see section 8.7.3).

The 0-10VDC input can, for instance, be used to let a CO,
sensor determine the ventilation setting.

The 0-10VDC output can, for instance, be used for control-

ling an extraction fan.

Version: 2.0 (20-08-2007)
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2.17.6 Options and operation

Options and operation depend on the in- or output as well as
on the controller settings. These are further described in sec-
tion 4.5.

2.17.7 Connecting in- and outputs

The connections are located on the unit’s connector plate.
The corresponding connectors are located in the terminals.

For all connections, allow for approx. 30 cm extra cable

length — it will be needed to easily take the electronics out

when servicing the unit.

— Connecting in- and outputs
m [
m E » Connect the output signal cable to terminal @.
» Connect the input signal cable to terminal @.
o82|| |
s2(| | @
=7 [
—eda||| |
el =
& ‘ E
LSiE
Connecting 0-10VDC in- and outputs
I
sﬁfﬂ I. Disconnect power supply (remove plug from socket or
move main switch to Off).
2. Remove the electronics module from the unit (see
° section 8.7).
0 3. Lead the 0-10VDC in- and output cables through
) grommet ©.
= 4. Connect the cables to terminal @. Refer to the wiring dia-

gram if necessary.

5. Replace the electronics module into the unit.

2.18 Switching on and checking operation

I. Check the following connections:

- power supply;
- control cable’s between controller and unit’s;
- external control components (if any).
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. Check if the heat exchanger is connected correctly.
. Make sure the CH and CWV systems are switched on.

. Switch the mains power on and/or plug in all connected

units.

If you switch on the mains power for the first time, the dis-
play will briefly show the number of connected units. You
can also check this number via the service menu (see sec-
tion 8.2, function 28).

. Only units that can cool:

- Test the operation of the condensate discharge pump:
Pour water into the external drip tray. The condensate
pump should start working shortly.

. Switch on the Comfort Circle using the controller (see

section 4.1).

. Only units that can heat:

- Set the desired room temperature to a high value (see
section 4.3).

- Feel if the discharged air gets warm. This may take
some time. You may want to read the actual discharge
temperature from the service menu (section 8.2) — only
for CC M, parameters 36 and 37.

. Only units that can cool:

- Set the desired room temperature to a low value (see
section 4.3).

- Feel if the discharged air gets cold. This may take some
time. You may want to read the actual discharge tem-
perature from the service menu (section 8.2) — only for
CC M, parameters 36 and 37.

. Only units that can both heat and cool:

- Check if the position of the angle adjustment ring
changes when switching from heating to cooling.

10. Only ventilation units:

- Check the operation of the air valve servomotors.

Version: 2.0 (20-08-2007)
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3.1 General

3.1.1 Operation levels
The controller has four menu levels:

I. The user menu is the level at which the controller nor-
mally operates: it contains the functions that you will need
for the day-to-day use of the Comfort Circle (see
section 4).

2. In the timer menu , you can set the timer (see section 5).

3. In the installation menu, you can enter settings to adjust the
operation of the unit to the room and the system. Usually,
this menu is used only for installation, maintenance or
service purposes.

4. In the service menu, you can read information on the opera-
tion of the unit (see section 8).

This section deals with the installation menu. The access to
the installation menu and the timer menu can be limited by
turning a switch in the controller (see section 3.2.3).

Multiple units operated from one controller

If multiple units are connected to the control panel, the set-
tings are global, that is, they apply to all units connected to the
controller.

3.2  Settings

3.2.1 Required settings

The settings in the installation menu are optional. In most situ-
ations, the default settings will do.

If the unit’s in- and outputs are used, the functions nos. 90, 91,
92 and 93 must always be set during installation (see
section 3.3).
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3.2.2 Changing settings in the installation menu

Moving from user menu to installation menu

*  Press the key and the ©-key simultaneously for five
seconds.

The text PROGRAM appears in the display. You are now in
the installation menu.

Table 3-1 lists the functions in the installation menu. The larger
digits in the display indicate the function number, and the
smaller ones the setting.

l Note:

e Depending on the unit type, some functions are either dis-

played or not.

Operation in the installation menu

* To go to the next function, press the key.

+ To go to the previous function, press the @ key.

+ To change the value of the function, press ® or ©.
+ To default the value, press ® and @ simultaneously.

* To return to the user menu and save the changes, press
the €

key for 3 seconds.

* To return to the user menu without saving any changes,
press the © key.

If you do not press any key for two minutes, the controller
will automatically return to the user menu without saving any
changes.

3.2.3 Blocking access to menus

The access to the installation menu and timer menu can be
limited by turning a switch in the controller (see section 3.2.3).

I. Open the controller.
2. Move switch @ to the Lock position.

3. Replace the controller.

Version: 2.0 (20-08-2007)
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Table 3-1 Functions in the installation menu
No. FUNCTION OPTIONS
50 Reset settings dF = all functions have default values
This allows you to reset all settings in the instal- == = there are functions with deviating values
lation menu and timer menu to their default To reset:
values. + press ® and © simultaneously.
51 Maximum filter life Presettable between | and 51 weeks(26)
52 Ignore fault code FI 0 = show fault code (default)
| = ignore fault code
55 Adjusting controller’s temperature reading Can be set between -3 and +3°C (0°C)
Use this function if the displayed room temper-
ature differs from the actual temperature.
56 Night temperature Can be set between 5 and 30°C (15°C)
57 Minimum discharge temperature, heating Can be set between 12 and 55°C (22°C)
58 Minimum discharge temperature, cooling Can be set between 0 and 30°C
(CC C: 12°C; CCR: 5°C)
59 Dead band for switching between heating and Can be set between | and 5°C (1.5°C)
cooling (CC S and M)
This is also used for switching off the fan in the
AUTO mode (CC M)
6l Dead band around temperature setpoint for Can be set between 0.5 and 4°C (0.8°C)
heating (CC S)
62 Dead band around temperature setpoint for Can be set between 0.5 and 1.0°C (0.8°C)
cooling
64 PID factors of temperature control Do not change these settings, unless on Biddle’s
64.0 instructions.
64.5
70 CC M: From speed 2 to speed 3 when heating 1-5, Off (1.5)
CC S: From speed | to speed 2 when heating This is the difference between the temperature
70.5 CC S: From speed 2 to speed 3 when heating setpoint and the room temperature where the
71 CC M: From speed 2 to speed 3 when cooling unit operating in the Auto mode will switch
CC S: From speed | to speed 2 when cooling over to another speed. For speed 2 to speed 3,
71.5 CC S: From speed 2 to speed 3 when cooling the value of speed | to speed 2 must be added
to the value.
With the CC M, the speeds | and 2 are con-
trolled automatically.
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Table 3-1 Functions in the installation menu
No. FUNCTION OPTIONS
72 Time-based speeding-up, heating 0 = Off
73 Time-based speeding-up, cooling I'= On (default)
If the temperature setpoint is not reached
within a specified period of time, the fan will
start rotating one speed higher. If the tempera-
ture is not reached within a specified period of
time, the fan will start rotating one speed lower
again. This works only with the CC S at the fan
speed AUTO.
74 Minimum running time at a fan speed I-5 minutes, Off (Off)
76 Choice between room temperature control or 0 = room temperature control
fixed discharge temperature (CC V) | = fixed discharge temperature setpoint
Use the fixed discharge temperature setting only for If the discharge temperature is fixed, the room
ventilation units. temperature control is disabled. When you press
the ® or © key, the ¥ symbol appears in the dis-
play.
77 Fixed discharge temperature (only if 76=1) 12-55°C (20°C)
78 Night cooling (CC-V only) 0 = no night cooling
| = night cooling
With night cooling, the unit cools to the preset
day temperature with free cooling. This will
happen only if the outside temperature is 2°C
lower than the day temperature.
78.5 Night cooling starting time (CC-V only) Starting time in whole hours
Settable between 0 and 23 hours (3 hours)
79 Change-over sensor option (CC C with 0 = room temperature sensor
Change-over system) | = water temperature sensor
80 Unit is controlled by CO, sensor on 0-10VDC 0 = no control by CO, sensor
input I = control by CO, sensor
8l * Input voltage at speed | 0-99 (30) in tenths of Volts
82 * Input voltage at speed 2 0-99 (40)
83 * Input voltage at speed 3 0-99 (50)
85 0-10VDC output 0 = not enabled
This output can be used, for instance, to con- = enabled
trol an extraction fan or an air damper..
86 * Output voltage at fan speed | 0-99, on (40) in tenths of volts
87 » Output voltage at fan speed 2 0-99 (60)
88 * Output voltage at fan speed 3 0-99 (80)

Version: 2.0 (20-08-2007)
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Table 3-1 Functions in the installation menu

No. FUNCTION OPTIONS

90.x Function of input for external controls See table 3-2 for input functions
91.x Function of output Ol See table 3-3 for output functions
92.x Function of output O2 value x.5:

93.x Function of output O3 0 = Make contact (NO)

| = Break contact (NC)
In- and output functions work for all connected

units.

96.0 Minimum temperature setpoint, heating 10-30°C (I5)

96.5 Maximum temperature setpoint, heating 10-30°C (30)

97.0 Minimum temperature setpoint, cooling 10-40°C (15)

97.5 Maximum temperature setpoint, cooling 10-40°C (40)

98.0 Minimum fan speed, ventilation units 0-3 (0)

98.5 Maximum fan speed, ventilation units 1-3 (3)

99 Setting the unit code To enter the unit code, change the value 0 to |

(see section 8.11).
== = function not available

3.3 External controls

3.3.1 Particulars of the input

Function 90 in the installation menu allows you to choose the
function you want the input on the unit to have. See table 3-2
for the possible settings for the input.

Multiple units operated from one controller

A signal to one unit has the same effect in all units connected
to the controller.

3.3.2 Particulars of the outputs

The functions 91, 92 and 93 allow you to choose the func-
tions you want the outputs on the units to have. See table 3-3
for the possible settings for the input.

The functions of the outputs can be set individually.

Multiple units operated from one controller

The output signals are always the same in all units connected
to the controller.
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Table 3-2 Functions of the input
No. INPUT SIGNAL DESCRIPTION
0 No function
I Change-over input signal, heating/ If a signal is sent to the input, the unit will switch from
cooling heating mode to cooling mode.
2 Release of unit by low-limit thermo- The fan will not switch on until hot water is supplied to
stat the unit, thus preventing cold air from being blown out.
3 Unit always on The unit keeps on running, at fan speed | as a minimum,
even if the controller is set to the night/standby mode.
4 Ventilation unit on or one speed The ventilation unit is switched on or, if already on, is set
higher to one speed higher.
Ventilation unit off The ventilation unit is switched off.
6 Unit always on The unit keeps on running, at fan speed 2 as a minimum,
even if the controller is set to the night/standby mode.
7 Unit always on The unit keeps on running, at fan speed 3as a minimum,
even if the controller is set to the night/standby mode.
10 Summer setting (CC H) By making contact to the input, the unit’s temperature

control is switched off. The ® and © keys will have no
function anymore — when they are pressed, =~ appears
in the display.

The fan speed can still be regulated and can be used in
the summertime to obtain cooling thanks to additional
circulation. The display will read @&,

External switching on and off

The unit is switched on or off by making or breaking a
contact to the input.

Version: 2.0 (20-08-2007)

37



SETTINGS CoOMFORT CIRCLE
Tabel 3-3 Functions of the outputs
No. OUTPUT SIGNAL DESCRIPTION

0 no function

51 maximum filter life lapsed On expiry of the maximum filter life (see also setting 51),
this contact is made.

52 freezing risk If the temperature in the room falls below 5°C, this con-
tact is made.

53 general failure If any fault occurs, this contact is made.

54 freezing risk or general failure Combination of Nos. 52 and 53.

55 heating demand To be used to have a CH system switched on by the unit.

56 cooling demand To be used to have a cooling system switched on by the
unit.

57 change-over output signal, heating/ To be used to have the change-over system switch

cooling between heating and cooling. When cooling the contact is
made.

58 fan running If the control unit controls the fan, this contact is made.
Note: This is no real check on the operation of the fan.

59 Unit on/off If the unit is on(3e%), this contact is made. If the unit is off
(Q) or in the pause mode, this contact is broken.

62 ventilation unit at speed 2 The ventilation unit is active at fan speed 2.

Note: This is no real check on the operation of the fan.

63 ventilation unit at speed 3 The ventilation unit is active at fan speed 3.

Note: This is no real check on the operation of the fan.

70 Only CC V: The fan is running. If the discharge temperature falls below 6°C, the contact
will be broken and the fan will be switched off. If one or
more ventilation units are connected, output O3 is perma-
nently set to function 70.
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This section describes the functions you should know for the
day-to-day use of the Comfort Circle.

All functions can be operated from the controller. The con-
troller allows you to:

* switch the Comfort Circle on and off;
* regulate the temperature in the room;

* set the speed of the fan.

Multiple units operated from one controller

If multiple units are connected to the controller, its settings
will be the same for all units. An exception to this are com-
bined recirculation and ventilation units, which provide indi-
vidual ventilation control.

4.1.1 Switching the unit on and off

You can switch the Comfort Circle on and off manually. Inde-
pendently of this, the unit can be controlled by external con-
trols (see section 4.6.3).

*  To switch the unit on (38%) or off (), press the © key
briefly.

If the unit is switched off, the LED in the controller will be lit.
If the temperature in the room falls below the night tempera-
ture setpoint (default value of 15°C), the unit will start run-
ning until the night temperature is reached.

4.1.2 Pause mode

In the pause mode, the unit does not respond to signals from
external controls. Frost protection will remain enabled,
though.

Version: 2.0 (20-08-2007)
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4.2 Regulating the fan speed
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+  To switch the unit to the pause mode, press the © key for

3 seconds.

+ To exit the pause mode, press the © key briefly.

When the unit is in pause mode, the controller LED will be lit
and the display will be blank.

+ To set the fan speed, press the ® key:

- Low P
- Medium ==
- High | |

- AUTO e

In the AUTO mode, the fan speed is automatically set by the
Comfort Circle controller.

4.3 Regulating the temperature
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+ To set the desired room temperature, press ® or ©.

The unit will try to reach the desired temperature. The fan of
units with standard control switches off when the desired tem-
perature is reached. The fan of units with modulating control
either keeps on rotating at low speed, with the discharge tem-
perature being lowered, or it switches off, depending on set-

tings.

If the $ symbol appears in the display when you press the ®
or © key, you cannot regulate the room temperature. The
unit is set such that it has a fixed discharge temperature.

The large digits indicate the current room temperature.

The smaller digits indicate the (desired) room temperature
setting.
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Units with ventilation only
+  Press the ® button to set the ventilation volume.

The setting is indicated as described in Section 4.2.

Units with ventilation sections

Ventilation units that feature the ventilation sections have the
control panel (with the ® button) shown opposite.

*+ Press the @ button to regulate the ventilation volume.
You can choose from 4 ventilation volume settings:

* ventilating at speed |, 2 or 3:
The ventilation units will run at low, medium or high fan
speed. The arrows indicate the speed.

* recirculation only.

In the recirculation mode, you regulate the fan speed using the
® button. In the ventilation mode, the unit will operate at the
highest setting.

Note:
If, in the installation menu, you set function 98.5 to | (see

Chapter 3), you can use the ® button to choose between
ventilating and recirculating during normal operation. You
regulate the fan speed using the ® button.

Note:
The number of speeds may be limited by some settings.

Combination of recirculation units and ventilation
units

If both recirculation units and ventilation units are connected
to the control panel, and you have the above control panel
(with the ® button), you can regulate the ventilation volume
independently of the recirculation volume. You regulate the
recirculation volume using the ® button, as described in Sec-
tion 4.2.
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* Press the ® button to regulate the ventilation volume. In
the recirculation mode, ventilation units are deactivated.

*  Press the @ button to regulate the recirculation volume.

* Ventilation units featuring CC VR ventilation modules
work as described above.

It is possible to lock the controller keys to prevent unwanted
use.

* To lock or unlock the keys, press ®, © and simulta-
neously.

The 8 symbol will appear in the display. Pressing any keys will
have no effect on the operation of the unit.

4.6.1 Dirty-filter indicator

The number of ‘full’ triangles indicates the filter’s service life:
the more triangles, the longer the service life.

When the message FILTER appears, the filter’s maximum life
has lapsed: you should then clean or replace it (see section
6.2).

4.6.2 Heating or cooling
The ! symbol indicates that the unit operates as a heating

device.

The 3 symbol indicates that the unit operates as a cooling
device.

4.6.3 External controls

The O symbol in the display indicates that the Comfort Circle
is switched on or off by a timer in or on the controller. In that
case, the © key does not work.
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The 2 symbol indicates that an external control signal is active

™

in a connected unit.

The working of the unit depends on the external control set-
tings (see section 3.3). Some functions may not work, or only
to a limited degree.

If settings are changed by the external control, the display will
show the actual settings.

4.6.4 Faults

SERVICE The message SERVICE indicates that there is a fault. Next to it,

Fault cod
a CT € the fault code is displayed.
= -' o
,. g SER‘"CEE; f Warning:
, , Some faults may cause material damage or physi-
aa aE= cal injury if disregarded. If SERVICE is displayed,

refer to section 7.4 and, if necessary, alert the

_\"_ installer or other expert, or contact Biddle.
21N
AUTO lt?l Note: I
& The fault code will disappear when you press a key.
222 ‘Iil The message SERVICE will however remain visible as long

as the fault is not corrected.

If a fault code is displayed without the message SERVICE, the
fault occurred in your absence, and has been resolved in the
meantime. You need not undertake action unless the fault
keeps returning.
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. . Timer

The Comfort Circle comes standard with a week timer. The
timer allows you to switch the unit on/off each day of the
week. The switching moments can be set at 30-minute inter-
vals.

l(" Note:
e If you wish to control the switching on and off more pre-

cisely, you can use an external timer, which is to be sepa-
rately connected to the controller.

l(‘l Note:
e The controller has a battery, so that the time will keep on

running when there is a power outage. The battery has a

minimum life of 10 years. When its life has lapsed, the day
and time will have to be entered again after a power out-
age.

5.1 Setting the current time

I. Press the key briefly, and the display will show a “d”

' and the O symbol.
N
, ' 2. Set the day using® and ©, and close using the key
- o (Monday = di ... Sunday = d 7).

-1 3. Set the hour H using ® and ©, and close using the
:‘ key.
4. Set the minutes m using ® and ©, and close using the
key.

5. Store the day and time by holding the =) key down for
five seconds. The display will return to the normal user
mode.

To exit the menu without storing the settings, briefly press

the © key.
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5.2  Setting the timer
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. Press the key for three seconds.

Note:

e The access to the timer menu may be limited through the

controller switch (see section 3.2.3).

The display now shows a large {. Now, using the ® and ©
keys, choose between:

- 0 = The unit can still be switched on and off using the
© key, independently of the timer;

- | = The unit can be switched on and off by the timer
only. In the latter case, the © key does no longer
work. If this option is chosen for, the ® symbol appears
in the display.

To go to the next setting, press the key. The display
now shows a large C'.

Now, using the ® and © keys, choose between:

- 0 = use no timer or use an external timer;
- | = use the timer in the controller.

To go to the next setting, press the key. The control-
ler now displays di.0i as well as the 38%- symbol. This is the
starting time on Monday.

Set the desired starting time using the ® and © keys.

To go to the next setting, press the key. The control-
ler now displays 1.5 as well as the (- symbol. This is the
stopping time on Monday.

If the starting time and the stopping time are the same, the
unit will not switch on.

Set the desired stopping time using the ® and © keys.

Repeat steps 5-8 for the other days (dc through to d ).

. By pressing the key for three seconds, the settings are

stored.
To exit the menu without storing the settings, briefly press
the © key.

Note:
If after setting the timer the ® symbol is blinking in the dis-

play, you still have to set the current time (section 5.1).
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. . Maintenance

6.1 Cleaning the unit
&
&

6.2 Cleaning the filter

You can clean the exterior of the unit with a slightly damp
cloth and a domestic cleaner. Do not use any solvents.

Warning:

Make sure no water runs into the unit.

Warning:
Do NOT clean the electronics module with a damp

cloth.

6.2.1 Introduction

The filter must be cleaned regularly. A dirty filter may lead to
inadequate heating as well as a high noise level. The interval at
which the filter is to be cleaned depends on the local condi-

tions.

The Comfort Circle is designed such that the filter can stay in
the unit when cleaned. You may however want to remove the
filter from the unit for cleaning, or for renewal.

Warning:
If the filter is damaged, it must be renewed imme-

diately.

6.2.2 Monitoring the filter service life

The controller monitors the service life of the filter. In the
installation menu (see section 3.2.2), you can set the maxi-
mum life (the service life on expiry of which the filter is con-
sidered dirty).
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6.2.3 Cleaning the filter

I. Switch the unit off using the controller.

2. Remove the air inlet grille ©.

3. Clean the filter ® using a vacuum cleaner ©.
4. Replace the air inlet grille.

5. Switch the unit on.

6. Reset the filter’s service life by pressing ® and © simulta-
neously.

6.2.4 Removing and replacing the filter

Danger:
This may be carried out by qualified staff only.

N
33

Warning:
Replace the filter if it is damaged.

&

I. Switch the unit off.

2. Disconnect power supply (remove plug from socket or
move main switch to Off).

3. Remove the air inlet grille.

4. Loosen screw @, but do not remove it from the unit.
5. Remove the locking plate ©.

6. Take out the filter ©.

7. Clean or renew the filter.

8. Replace the filter.

9. Re-apply the locking plate to the filter.

10. Tighten screw ©.

I'l. Replace the air inlet grille.

12. Switch the power on again.Reset the filter’s service life by
pressing ® and © simultaneously.

Ji. Danger:
/}“( For safety reasons, the unit may not be used with-

out a filter.
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6.3 Scheduled maintenance

Biddle recommends to have the following inspection and main-
tenance works performed by an installer or other technical
expert each year.

* Check if the heat exchanger is clean. Settled dust may
cause unpleasant smells.

* Gently remove dust with a vacuum cleaner.

The fins of the heat exchanger are delicate parts.

Warning:
The fins of the heat exchanger are sharp.

e

*  Check the operation of the fans.

* Clean the unit’s drip tray (for removing the drip tray, see
section 8.4.1).

* Remove the filter from the condensate pump (see
section 6.4).

6.4 Cleaning the condensate pump filter

/ Warning:
This may be carried out by qualified staff only.

. Switch the unit off.

. Disconnect power supply (remove plug from socket or
move main switch to Off).

. Remove the air inlet cover (see section 8.5).

. Remove the filter element @ from the condensate
pump @. Use a flat screwdriver to remove it.

. Clean the filter.

. Replace the filter.

Caution:
Check the filter for leaks by pouring water into the exter-

nal drip tray.
7. Replace the cover.

8. Switch power and unit on.
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. . Faults

7.1 Safety instructions

\'l]/ Danger:
/}“‘/\ Work on the unit’s interior shall be performed by

qualified technical staff only.

\'l]/ Danger:
/}“‘/\ Before opening the unit, follow the safety instruc-

tions in section |.4.

7.2  Resolving simple problems

If you suspect a fault, first try to resolve the problem using
table 7-1. You need not be an expert for this.

7.3  Fault-finding by the installer

If table 7-1 does not provide the solution to the problem,
table 7-2 can be used to investigate the fault further.

If a fault code is displayed (see section 7.4), table 7-3 can be

used to resolve the fault.

Contact the supplier if tables 7-2 and 7-3 do not provide the

solution either.

Caution:
First run through table 7-1 before considering the actions

in table 7-2.

\a l!/ Danger:
“/ The actions in tables 7-2 and 7-3 may be per-

formed by competent staff only.

Version: 2.0 (20-08-2007) 49



FAULTS

Table 7-1

COMFORT CIRCLE

Correcting simple faults

PROBLEM

LIKELY CAUSE

WHAT TO DO

The unit does not
work, and the control-
ler display is blank.

If the LED is lit: the unit is in
pause mode.

Exit the pause mode by pressing the © key.

If the LED is not lit: no power
is supplied to the controller.

Check the mains power supply:
* plug in power point;

* isolation switch;

* unit live.

One or more keys do
not work.

If the display only shows the
room temperature: the unit is
switched off.

Switch the unit on using the © key.

If the i symbol is displayed:
the keys of the controller are
locked.

To unlock the keys, press ®, © and
simultaneously.

If the display shows the ®
symbol or the 2 symbol: the
unit is controlled by an exter-
nal control.

This is not a fault. Operation is limited by the
input signal from the external control.

One or more units do

If the display shows more

For CC S: This is normal — the room tempera-

not work. symbols. ture has been reached, and the fan switches off.

For CC M in AUTO mode: the room tempera-
ture has become too high (when heating) or
too low (when cooling).

If you have a 6-key controller, Press the @ key to switch on the ventilation

and the @ symbol is dis- units — the & symbol appears in the display.

played.

If the display shows the © This is not a fault. Operation is limited by the

symbol or the 2 symbol: the input signal from the external control.

unit is controlled by an exter-

nal control.
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Table 7-2 Fault finding by the installer

PROBLEM

LIKELY CAUSE

WHAT TO DO

The controller displays
an E- or F-code.

A fault has occurred in the
unit.

1.
2,

Press any key of the controller.

If the code disappears, the fault is no longer
current, and there is no need for immedi-
ate action.

. Refer to table 7-3 for resolving the fault if

the code does not disappear, or if the code
shows up frequently.

The controller works
normally but the unit
does not respond.

The fan is dead.

3.

. Check the fuse on the electronics

module (see section 8.8).

. Check the wiring between the PCB and the

fan.
Replace the transformer.

The unit does not
work, the controller
display is blank, and
the LED is not lit.

The unit is dead.

Check the power connections, the wiring and

the fuse of the electronics module.

The connection between the
controller and the unit is not
correct.

Check the control cable.

The PCB does not work.

. Check the feeder cable.
. Replace the PCB.

The controller is defective.

. Check the controller by connecting it

to another unit.

. Replace the controller if it does not work.

The fan does not
work.

The fan is dead or defective.

. Check the fuse on the electronics

module (see section 8.8).

. Check the fan wiring.
. Replace the fan.

The fan does not
operate at a certain
speed.

The connection for the rele-
vant speed is not correct.

. Check the wiring between trans-

former and PCB.

. Replace the transformer.

Not all connected
units are working.

The controller does not com-
municate with one or more
connected units.

. Check if mains power is supplied to

all connected units.

. Check the control cables (see

section 2.15.3).

. Check the fuses in all connected units (see

section 8.8).
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COMFORT CIRCLE

7.4  Fault messages in the controller

,: : SEHWCE%
LL
._:;:_“"""“"""“"
N

0 'y

7.4.1 Reading faults

Current faults

If the message SERVICE appears in the display, there is a fault.
Next to it, the fault code is displayed.

The fault code will disappear when you press a key. The mes-
sage SERVICE will however remain visible as long as the fault
is not corrected.

Try to remedy faults that come with a fault message using
table 7-3. No technical expertise is needed for this.

No-longer-current faults

If a fault occurred in your absence but has been automatically
cleared in the meantime, only the fault code is displayed. It will
disappear when you press a key.

In the service menu, you can read out the codes and times of
the latest faults (see section 8-1, functions nos. 23 to 27).

7.4.2 Deleting faults

Most fault messages will disappear automatically when the
problem is resolved. Some faults can be corrected by reconfig-
uring the controller in the service menu: the controller will
then search again for connected units (see table 8-1,

function 20).
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Table 7-3 Fault codes

ment.

CoDE LIKELY CAUSE WHAT TO bO
El The controller does not communi- I. Reset the controller (see section 8.3).
cate with one or more connected 2. Check if mains power is supplied to all connected
units. units.
This fault may occur: 3. Check the control cables.
* when a connected unit has been
removed or replaced;
* due to a short failure in the
power supply to a connected
unit;
* due to incorrect cabling;
* due to a defect.
E2 Units that have an unallowed or I. Check and compare the unit codes on the type
unknown unit code, or an unallowed plate (see sections 1.3.4 and 2.15).
combination of unit codes, are con-
nected.
The controller is live but does not I. Reset the controller (see section 8.3).
communicate with some unit. 2. Check the control cables.
E4 There is a failure in the condensate I. Reset the controller (see section 8.3).
pump. 2. Check if there is extreme condensation due to high
The unit is switched off to prevent air humidity.
damage caused by leaking conden- 3. Check if the condensate pump float is not stuck (see
sate water. Section 6.4).
4. Check the condensate pump's connections and wir-
ing.
5. Replace the condensate pump.
E6 Freezing risk due to too low dis- l. Ensure that the temperature in the room gets
charge air temperature. Frost pro- higher than 8°C.
tection has been activated (see 2. Check the operation of the CH system.
section 2.5.2). 3. Check the discharge temperature sensor’s wiring and
Freezing may cause damage to connection (connector X350).
the heat exchanger. You can prevent this fault by instructing the unit to switch
on the CH system in case of freezing risk (see section
2.17.4 and table 3-1).
Fl Fault in the automatic angle adjust- I. Delete the fault message (see section 7.4.2).

2. In the controller, change the desired room tempera-
ture such that the controller switches from heating to
cooling, or the other way around, and check if the
angle adjustment ring moves.

3. Remove any obstacles from the angle adjustment
ring’s range.

4. Check wiring and connectors between the adjust-
ment motor, the microswitch and the PCB.

5. Replace the angle adjustment drive.
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Table 7-3 Fault codes
CODE LIKELY CAUSE WHAT TO DO
F4 The temperature sensor in the con- I. Replace the controller.
troller is defective.
F5 The temperature sensor in the dis- I. Check the sensor’s wiring and connection (con-
charge section does not work. nector X350).
2. Replace the sensor.
Fé6 The temperature sensor in the air I. Check the sensor’s wiring and connection (con-
intake section does not work nector X360).
(CCV). 2. Replace the sensor.
F7 The change-over sensor does not I. Check the sensor’s wiring and connection (con-
work. nector X360).
2. Replace the sensor.
F8 Fault at 0-10VDC input: I. Check the wiring at the 0-10VDC input.
* voltage exceeds 10 V; 2. Check the working of the accessory at this input.
* voltage is O V. 3. Replace the accessory at this input.
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8.1 Safety instructions

5

"

Ji. Danger:

/ Service work on the unit may be performed by
qualified technical staff only.

\'l]/ Danger:
/}“‘/\ Before opening the unit, follow the safety instruc-

tions in section |.4.

8.2 Service menu

In the service menu, you can read values that provide informa-
tion on the operation of the unit

*  Press the key and the ® key simultaneously.
* To browse through the menu, press the key.

+ To exit the menu, press the © key.

8.3  Resetting and reconfiguring the controller

In some situations it may be necessary to reset and reconfig-
ure the controller. Use this function:

* to remedy fault El or E2 (see section 7-3);
» after replacing a PCB (see section 8.11);

» after removing or replacing a connected unit.

To reset and reconfigure:
+ press ® and © simultaneously.

The controller will then search again for connected units (see
table 8-1, function 20). Next, you return to the user level.
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Tabel 8-1 Reading values in the service menu
No. FUNCTION
20 Resetting and reconfiguring the controller (see section 8.3)
Custom settings will remain stored.
21 Current max. filter life, in weeks (1 week = 50 operational hours)
22 Software version control
23 Fault history o | o
24 (23 = oldest, 27 = latest fault message) E 3 FroaT f Froat
& &
25 FIrSt, the number along With the fault code 0 and, --------------- ﬁ -------------------------------
2% then, the time @ (in hours) lapsed since the occur- 5 L‘E
rence appear in the display.
27 PP play. o
28 Number of units connected to the controller
29 Input voltage at the 0-10VDC input in tenths of Volts
30 Status of the input (1 = made)
31 Status of output Ol (on/off)
32 Status of output O2 (on/off)
33 Status of output O3 (on/off)
34 Value of change-over temperature sensor
35 Average air inlet temperature, ventilation units
36 Average air outlet temperature, ventilation units
37 Average air inlet temperature, recirculation units
38 Average air outlet temperature, recirculation units
39 Average valve position, heating
40 Average valve position, cooling
4] Target value of air outlet temperature (set by controller)
8.4  Accessing the interior of the unit
8.4.1 Recirculation units
I. Switch the unit off using the controller.
/ Warning:
Disconnect the power supply (pull plug from socket
or move isolation switch to Off).
2. Remove the main cover (see section 8.5).
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. Remove the electronics module’s cover ©.

. Detach the connections of fan, condensate pump, angle

adjustment motor and temperature sensors from the PCB.

. Detach the cables of fan, condensate pump and angle

adjustment motor from their guides.

. Remove the drip tray @ using screws ©.

Caution:
The drip tray comes completely loose when you remove

the screws. Ensure it does not fall down.

The drip tray may still contain some water.

Warning:

The heat exchanger can be hot.

8.4.2 Ventilation units

S S

Switch the unit off using the controller.

Warning:

Disconnect the power supply (pull plug from socket
or move isolation switch to Off).

Remove the main cover (see section 8.5).
Remove the electronics module’s cover @.
Detach the fan connection to the PCB.

Remove the fan frame @ using screws ©.

Caution:
The fan frame comes completely loose when you remove

the screws. Ensure it does not fall down.

Warning:

The fan frame is heavy.

Warning:

The heat exchanger can be hot.
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8.5 Removing the main cover

. Switch the unit off using the controller.

Warning:

Disconnect the power supply (pull plug from socket
or move isolation switch to Off).

. Remove the grille by turning it anticlockwise (bayonet
catch).

. Loosen the screws in the indicated order.

If anti-loss rings were mounted upon installation, the
screws stay in the cover.

8.6  Positioning the angle adjustment ring

If the angle adjustment ring is out of true in the cover, the ring
must be repositioned.

I. Remove the cover (see section 8.5).
2. Remove the locking plate @.

3. Turn the angle adjustment ring @ out of the cover.

4. Orientate the arrows © on the ring and cover.

5. Turn the ring into the cover.

Caution:
Ensure that the thread in the cover is positioned in all six

bearing rings ©.
6. Mount the locking plate ©.

7. Replace the cover.
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8.7 Electronics module

8.7.1 Introduction

The unit offers one electronics module. It includes:

* the PCB ©;
e the transformer @;
* the fan capacitor ©;

¢ the fuse @.

If necessary, the connections of fan, condensate pump, angle

YRR

adjustment motor and temperature sensors can be accessed
via the bottom of the unit. The complete module is accessible
via the side of the unit.

Note:
The PCB in your unit may look different from the PCB

illustrated here.

l("
S

8.7.2 Accessing the electronics module from the bot-
tom

I. Switch the unit off using the controller.

Warning:

Disconnect the power supply (pull plug from socket

or move isolation switch to Off).Remove the main
cover (see section 8.5).

2. Remove the electronics module’s cover @.

8.7.3 Removing the electronics module

I. Switch the unit off using the controller.

Warning:

Disconnect the power supply (pull plug from socket
or move isolation switch to Off).

2. Remove the screws @ from the electronics module @.

3. Take out the electronics module @.

4. Disconnect all unit-connected connectors and earth con-
nections from the electronics module.
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The unit’s electronics module has one fuse. The fuse rating is
specified on a sticker near the fuse.

I. Disconnect the power supply (pull plug from socket or
move isolation switch to Off).

2. Loosen fuse holder @.

3. Replace the fuse.

8.9 Venting the heat exchanger

The vent valve @ is above the CH connections. The
q CC HI/C2 has two vent valves.

%%0

S

e
N /

8.10 Draining the heat exchanger

The heat exchanger can be completely drained.

I. Recirculation units: Remove the main cover and the drip
tray (see section 8.4).
Ventilation units: Remove the main cover (see section 8.5).

2. Open the drain plug @ of collector @.
The CC HI1/C2 has two drains.

Caution:
After refilling the system, check the sealing of the drain

plug.

60 hiddle



MANUAL

8.11 Setting the unit code
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After replacing the PCB, you must enter the unit code. The

unit code depends on the unit type and is indicated on the

type plate.

Caution:

Entering the unit code can be done only if one unit is con-
nected to the controller. If necessary, connect the control-
ler separately to the unit concerned.

. Reset the controller (see section 8.3).

Go to the installation menu by pressing the &) key and

the © key simultaneously for five seconds.
Using the key, go to function 99.
Using the ® key, change the value from 0 to |.

Press for three seconds.
This will take you to the screen for entering the unit code.

The controller displays four numbers, which, together,
constitute the unit code. The first number starts blinking.

To increase or decrease the number, press ® or O,
To go to the next number, press the key.

Repeat the previous two steps until you entered all four
numbers. No number will be blinking any more.

. Store the unit code by pressing the © key. The unit code

has now been set.

If multiple units are connected to one single controller:

12.

Reconnect the other units to the controller.

Reset the controller (see section 8.3).
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8.12 Composition of Biddle control cable

The control cable for Biddle units is different from standard
modular telephone cables.

The plugs are of the RJ-11 type but the sockets are ‘straight’ —
at both ends of the cable, the core is connected to the same

pin.

Tabel 8-1 Colour codes of Biddle cables

PIN COLOUR
123456 I (not used)

2 black

3 red

4 green

5 yellow

6 (not used)
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hl df"E Declaration of Conformity

Manufacturer: Biddle BV,

Address: Markowei 4
9288 HA Kootstertille
THE NETHERLANDS

We declare that the following product.

Product description: Comfort Circle
Brand: Biddle
Model: CcC
Type: CC 60-....
CC 60V-....

In accordance with the following Directives:

73/23/EEC the Low Voltage Directive

89/336/EEC the Electromagnetic Compatibility Directive

Has been designed and manufactured to the following specifications:
EMC:
- EN61000-3-2:2000  Emission harmonic current
- EN61000-3-3: 1995  Emission voltage fluctuations and flicker
- EN61000-6-3: 2001  Emission
- |EC 61000-4-2:2001  Immunity electrostatic discharge
- IEC 61000-4-3: 2002 Immunity electromagnetic field
- |EC 61000-4-8:2001  Immunity 50 Hz. Magnetic field
- |EC 61000-4-4: 2004  Immunity fast transients
- |EC 61000-4-5: 2001  Immunity surges
- |EC 61000-4-6: 2003  Immunity ports
- IEC 61000-4-11: 2004 Immunity voltage dips and interruptions
LVD:
- EN60335-1-30: 2002 Safety of household and similar electrical appliances. Part-1: General
requirements.

| hereby declare that the equipment named above has been designed to comply with the relevant sections of the above
referenced specifications. The unit complies with all essentials requirements of the directives.

Signed by : P. Stoelwinder, Managing Director, 10-09-2005

)

e
e



	Comfort Circle
	General
	Copyright and trademarks
	Warranty and Liability
	Liability for the contents of this manual
	For more information

	Contents
	1 Introduction
	1.1 About this manual
	1.1.1 General

	1.2 How to use this manual
	1.2.1 References in the manual
	1.2.2 Icons used on the unit and in the manual
	1.2.3 Related documentation

	1.3 About the unit
	1.3.1 Applications
	1.3.2 Working
	1.3.3 Models and type references
	1.3.4 Type plate
	1.3.5 What’s in the box
	1.3.6 Components and accessories
	1.3.7 Third-party deliverables

	1.4 Safety instructions
	1.4.1 Operation
	1.4.2 Installation, maintenance and service


	2 Installation
	2.1 Safety instructions
	2.2 Delivery check
	2.3 General working method
	2.4 Mounting the unit
	2.4.1 Positioning the unit
	2.4.2 Suspending and securing the unit

	2.5 Connecting the unit to the CH and CW systems
	2.5.1 Particulars
	2.5.2 Units without water side control (CC S)
	2.5.3 Units with water side control (CC M)

	2.6 Connecting change-over
	2.6.1 Introduction
	2.6.2 Connecting the low-limit-temperature sensor
	2.6.3 Signal to the unit’s input
	2.6.4 Signal to the unit’s output

	2.7 Connecting CC-R
	2.7.1 Particulars
	2.7.2 Connecting the unit
	2.7.3 Connecting the outdoor unit

	2.8 Connecting the condensate discharge (CC C and CC R)
	2.9 Connecting a ventilation unit
	2.9.1 Connecting air intake ducts (CC V)
	2.9.2 Air valve control
	2.9.3 Servomotor power supply

	2.10 Additional discharge connection
	2.11 Mounting edge sections (accessory)
	2.12 Connecting the unit to the power supply
	2.13 Mounting the cover
	2.14 Adjusting the discharge pattern
	2.15 Installing the controller
	2.15.1 Controller details
	2.15.2 Mounting and connecting the controller
	2.15.3 Connecting the controller to the unit

	2.16 Connecting the ventilation module VM-FCC (accessory CC-V)
	2.17 Connecting external controls to unit (optional)
	2.17.1 External control details
	2.17.2 Input in controller
	2.17.3 Input in unit
	2.17.4 Outputs in unit
	2.17.5 0-10VDC in- and output (CC M)
	2.17.6 Options and operation
	2.17.7 Connecting in- and outputs

	2.18 Switching on and checking operation

	3 Settings
	3.1 General
	3.1.1 Operation levels

	3.2 Settings
	3.2.1 Required settings
	3.2.2 Changing settings in the installation menu
	3.2.3 Blocking access to menus

	3.3 External controls
	3.3.1 Particulars of the input
	3.3.2 Particulars of the outputs


	4 Operation
	4.1 Switching on and off
	4.1.1 Switching the unit on and off
	4.1.2 Pause mode

	4.2 Regulating the fan speed
	4.3 Regulating the temperature
	4.4 Regulating the ventilation
	4.5 Locking the keys
	4.6 Display messages
	4.6.1 Dirty-filter indicator
	4.6.2 Heating or cooling
	4.6.3 External controls
	4.6.4 Faults


	5 Timer
	5.1 Setting the current time
	5.2 Setting the timer

	6 Maintenance
	6.1 Cleaning the unit
	6.2 Cleaning the filter
	6.2.1 Introduction
	6.2.2 Monitoring the filter service life
	6.2.3 Cleaning the filter
	6.2.4 Removing and replacing the filter

	6.3 Scheduled maintenance
	6.4 Cleaning the condensate pump filter

	7 Faults
	7.1 Safety instructions
	7.2 Resolving simple problems
	7.3 Fault-finding by the installer
	7.4 Fault messages in the controller
	7.4.1 Reading faults
	7.4.2 Deleting faults


	8 Service
	8.1 Safety instructions
	8.2 Service menu
	8.3 Resetting and reconfiguring the controller
	8.4 Accessing the interior of the unit
	8.4.1 Recirculation units
	8.4.2 Ventilation units

	8.5 Removing the main cover
	8.6 Positioning the angle adjustment ring
	8.7 Electronics module
	8.7.1 Introduction
	8.7.2 Accessing the electronics module from the bottom
	8.7.3 Removing the electronics module

	8.8 Fuse
	8.9 Venting the heat exchanger
	8.10 Draining the heat exchanger
	8.11 Setting the unit code
	8.12 Composition of Biddle control cable

	EC declaration of agreement



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


