The Patol 5000 Series of equipment is specifically designed for the protection of establishments and
systems where a movement of materials with a potential fire hazard is a routine occurrence.

The 5000 system employs enhanced Infra-red monitoring technology that enables the detection of fire
initiating materials, whilst they are being transported, and before they have reached a Flame condition.

The system has many applications within industries such as Power Generation, Coal Mining, Process
Plant, Road Transportation and Rail Networks and has been specifically designed to both meet the
rigors of these environments and to provide the reliability required.
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TYPE 5010 /5020 INFRA-RED FIRE & HEAT DETECTORS
Conveyor & Transport System Monitoring

AIR PURGED

Detection of hazards at temperatures below flame point including both
embers and buried hot spots.

Air purged system for Dusty environments with air pressure monitoring.
Eight high integrity detectors set as four channels for maximum reliability.

Multi-facet lensing provides wide uniform coverage superior to some

ember/spark detectors.

Coincidence- Double Knock - option for unit detectors as standard.
Special configurations and application specific calibration options.
Tuned response - solar blind.

Timed auto reset / coincidence analyser circuit.

Specifically designed for high EMC compliance

<Patol Limited >
SERIES 5000

CONVEYOR SHUTDOWN
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pm& The principal of operation is that temperature dependant black body emissions

occur for all materials. These emissions range through the infra red spectrum to

visible light. Both the

wavelength and level of peak energy
emission are related to temperature.

The Series 5000 detectors are designed to
detect the changes in these emissions that
occur when a hot body enters the field of
view of the detector.

By the use of both optical filtering and
electronic analysis of the various
parameters the system is blind to visible
light from the sun or local luminaires, whilst

TYPE 5010/ 5020 INFRA-RED FIRE & HEAT DETECTORS

being able to detect relatively low T T I I T | | [

temperature material moving through the 1 2 3 4 5 6 7 8 9 10
field of view WAVELENGTH (Micrometres)

/4/45&“‘5‘0’” The 5000 system is most suited to situations where ¢ CONveyors
material or equipment that has a fire initiating potential is , Escalators
being moved. For example, the system can detect and . .
prevent a FIRE from being imported into a protected area, as in the case ofa ¢ Drying Lines
burning road or rail vehicle entering a tunnel or building. + Rail Systems
In addition the system can monitor for materials in transit, that have yet not :
reached a flame condition, but have sufficient energy to initiate a fire upon » Food Processing
arrival at their destination. ¢+ Road Tunnels

A typical example is in the coal feed systems on power stations where coal 4, Production Lines
on the ‘out field stack’ may very well smoulder with little adverse effect for .
long periods of time. However, if imported to the power station it may have ¢ Baggage Handling
devastating effects on conveyor systems, holding hoppers, blending plants, , \Warehouse Robots
etc.,

7@ S Each 5000 system comprises of three primary elements. A sensor unit, a control

?dz;em unit and an air supply. The latter is required such that a positive air pressure is

maintained at the sensor unit optical lens aperture, thus preventing dust settling on

the lens. This air purging is essential in dusty environments such as coal conveyors, and is

recommended in even relatively clean applications. A series 5000 air purge blower and filter unit is
employed when an ‘on site’ clean air supply is not available.

The sensor unit is located above or beside the materials transit path (conveyor, roadway, etc.) by means
of the adjustable mounting bracket and aligned such that the monitored hazard passes through the
sensor’s field of view. The distance and

angle of the sensor determine the width AIR PURGE UNIT AIR HOSE CONTROLLER
of the monitored path. —

SIGNAL CABLE
00O

Typically conveyor widths of 1.6 to 4.2 m AIR
can be monitored with a sensor mounted O
1.0 to 1.5 m above the conveyor at an

angle of 30° to 60°.

A local control unit is mounted such as to
provide ready access for operational and
maintenance purpose. The unit provides:-

SENSOR

110/ 230 Vac 24 vdc

SHUT-DOWN
ALARM

[30°t0 60°] [1to15m|

Detection , Fault monitoring & indication.

Operator controls and adjustments.
_ [ MONITORED MATERIALS :>
Alarm, Trip & Fault output contacts.

TYPICAL SYSTEM
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TYPE 5010/ 5020 INFRA-RED FIRE & HEAT DETECTORS

Sewsorn Unct

disturbance to cable connections.

AIR HOSE

A quadruple channel detector sensing module is located within an aluminium alloy
housing which is mounted by means of an adjustable bracket permitting alignment
in both vertical and horizontal planes. The housing is equipped with an air hose
spigot, signal cable gland and internal screw terminals. The sensing module fits to the housing by
means of a connector and thus may be readily de-mounted (upon removal of the housing cover) without

126

TYPE 5010
SENSOR ASSEMBLY

HOSE CLIP
SPIGOT

CABLE GLAND

SIGNAL CABLE

78

ADJUSTMENT

170

—

9 5 % The control module is easily de-mountable from the

housing and connects to the sensor by means of a ten

core cable. These terminations, together with supply and

output contact connections are via two part screw terminals thus enabling

installation of the housing and site cables prior to fittment of the module.
Standard housings have a high level of ingress protection (IP67).

The unit incorporates a user programmable DIL switch to set the options
which include detector sensitivity setting, auto/manual reset sequence
selection, and one-shot/coincidence voting for the alarm and trip/shutdown
outputs.

The sensor air pressure and signal cable connections are fault monitored/fail
safe. The unit incorporates an aux. fault input & common fault output contact.

CLEAR POLYCARBONATE

o

Quad Detectors

+ Solar Blind

¢+ Pressure Switch
¢+ Sensitivity Control
¢+ Voting Logic

¢+ Latching Option
¢+ Pre-Alarm Function
¢ Shut-down Output
¢+ Fault Monitored
¢+ Local Indicators
¢+ Programmable

¢+ Test & Reset PBs

-

MOUNTING HOLES

TYPE 5020
CONTROL UNIT

GREY POLYCARBONATE
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Patol Limited 5000 Series
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MOUNTING HOLES
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TYPE 5010/ 5020 INFRA-RED FIRE & HEAT DETECTORS

s s The sensor unit is equipped with a spigot for connection to a flexible hose. If an ‘on
/46? p‘fﬂw site’ air supply capable of delivering 5.0 Itrs/sec at this connection is not available a
Series 5000 Air Purge Unit should be employed. Some units are equipped with an

easily removable and washable air filter, however these filters are intended to preserve blower life in
normal conditions. The blower should either be installed outside the dirty/dusty area or the unit inlet
piped to a clean air environment. Intermediate rigid ducting is most readily achieved by the use of

standard pPVC pipes and fittings. 2 m of hose is provided with each purge unit for couplings at sensor
& blower.

SENSOR

TYPICAL BLOWER

)

TYPE 5041
@

44.5 Outside Dia.
(INLET & OUTLET)

>l

AIR PURGE UNIT

CLEAN AIR

7

5000 Series Air Purge Units are multi stage
centrifugal fan blowers which can be supplied in a
variety of configurations. These include both 1 & 3
phase supplies at 110, 230 & 380/440 Vac, a
variety of hose/duct connection arrangements, and

high capacity units.

/’
TERMINAL BOX L The type 5041 unit shown is:-
MOUNTINGS I Supply:- 220/240 Vac 50 Hz
63 126 |Power:- 50 VA (nominal)

GENERAL SPECIFICATION Sensor/Controller

Detectors:-

8 off - Using interlaced lensing

Supply Voltage:- 20 - 30 Vdc Configured as 4 pairs.
Supply Current- 35 mA Stand by Spectral Filter:- 5-14 pm
70 mA Max / Full Alarm Transit speed:- lto6m/s (Std.Cal.)
Temperature :- -20°C to +70°C Energy Response:- 80 - 1000 °C (Target "t)
Indications:- Detectors - 4 off - Red LEDs (Emission Spectra) (170 - 1800 °F)
Alarm - Red LED Example :- 200 mm dia. at 180 °C
Trip (S/D) - Red LED (Level 3 sensitivity) (50 sq inch at 350 °F)
Fault - 3 off - Yellow LEDs
(Air / Sensor / Auxiliary) Sensor Mounting:-
Supply On - Green LED + E A
Outputs:- Alarm Contact - 1 pole C/O H
Trip Contact - 1 pole C/O +
Fau'lt Contact - 1 pole C/O -y —
Rating - 30 Vdc - 500 mA
Controls:- Sensor Head Test PB Height H Angle A Monitored Width W
Reset PB 1.0m 30 1.6m
Lamp Test PB 1.0m 45 20m
Program DIL switch. 1lm 45 2.2m
Auxiliary input:-  PSU / Charger etc. 12m 45 2.4m
DIL Switch :- Sensitivity - 4 level 13m 45 26m
Latching / Auto Reset 14m 45 28m
Alarm - One Shot / Voting 1.5m 45 3.0m
15m 55 3.6m

Trip - One Shot / Voting
Auto Reset Timer - 4 settings

Also refer to Technical Specification.
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s A ten core screened cable is normally required for connections between the
Wm controller and sensor head. The remainder of the terminals located in the controller
provide various supply, output, and signal functions.

CONTROLLER

TYPE 5010/ 5020 INFRA-RED FIRE & HEAT DETECTORS

AIR TEST

Sen A Detectors
4 31 2

AAAAY

[1]2]3[4]5]|6]7]8]o|i0]11]12]13]14]15]16]17|18]19]20[21]22]|23[24]25 [26]27]28[29]30]31 |

Norm De-En Norm De-En  Norm En

R T E—
TRIP  ALARM  FAULT —
10K AUX. FAULT
— I/P CONTACT
7 + —_
EXTERNAL / |—|—,
REMOTE
[1]2]3]4]5]6][7[8]ofuofua]| 19K RESET 24 Vdc
SENSOR HEAD _ | PusHBUTTON SUPPLY

A flexible screened ten core cable is required for connection at the
Sm g/m W sensor head. Patol can provide suitable cables. If it is necessary to

install an extended interface cable between sensor head and controller
it is suggested that a junction box is installed in proximity to the sensor head and any wire armoured or
fire proof cables are terminated at this. A flexible “screened” cable being employed between JB &
sensor head. Earth continuity at controller & sensor head terminals (No.1) should be maintained as is
most appropriate.

. . The controller incorporates an auxiliary FAULT input circuit. This
%“W? 7W S‘W may be employed, for example, to integrate a fault signal from an
associated local 24 Vdc power supply / battery charger. The

circuit connection is both open & short circuit fault monitored. The above diagram shows how both

opening and closing reporting contacts should be configured. If the circuit is not utilised then the
terminals should have a 10k resistor connected to blank off the indication / warning.

2 S The controller incorporates a remote / external RESET input circuit. This may be
esel WZ employed for integration with an overall shutdown system. The control unit has

an integral reset push-button, however, the action of removing the controller
cover in order to activate this device may be deemed to be inappropriate to normal site operation. An
external reset control can be either remotely located, or mounted on the controller case.

2 The controller provides three sets of repeat signal contacts. The above
e&”? &’W diagram shows the contacts in their DE-ENERGISED condition. Alarm & Trip

contacts are normally de-energised; the fault contact is normally energised.
The operation of Alarm & Trip contacts may be programmed by means of the DIL switch (see page 6/7).

5 g 52 & 2 s Both the supply terminals and Alarm/Fault relay
WZ% ’ W ‘W& common contact terminals are duplexed in
order to facilitate cable schemes that integrate
two or more controllers and/or employ repeat signal schemes that require the fitting of EOL / Alarm
resistors. It should be noted that the recommended EARTH connections are related to RFI
considerations and must not be taken as being compliant with any site SAFETY EARTH requirements.
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TYPE 5010/ 5020 INFRA-RED FIRE & HEAT DETECTORS

0 . p Y The DIL switch located at the top of the controller PCB
W"M’é WWW permits the selection of system parameters. These

being - Sensitivity - Scan Period - Alarm/Trip mode -
Auto-Reset/Voting regime. A description of the unit operation and the programmable functions that the

switch may define is as follows:-

A)  The system is fitted with eight IR detectors that are arranged in pairs within a four channel
configuration. The controller DIL switch permits detector activation selection from four trigger
levels. (this is in effect a sensitivity adjustment)

B)  The controller is equiped with two logic functions. The output of one function occurs when any
channel registers a detection (1 out of 4). The other function operates on a voting principle, the
output of which is activated when two coincident channel detections occur (2 out of 4).

C) The controller is designed such that two IR indications and output signals are available.
ALARM & TRIP (each of these having both a discrete LED indicator & output relay contact)
The DIL switch permits selection of these as follows:-

o ALARM on any (1 out of 4) detection - TRIP on any (1 out of 4) detection.
o ALARM on any (1 out of 4) detection - TRIP on coincident (2 out of 4) detection.
o ALARM on coincident (2 out of 4) detection - TRIP on coincident (2 out of 4) detection.

D) The COINCIDENCE of two detections has to be concidered within the following :-

. The period or scan within which the coincidence has occurred
. The speed of the belt related to the “detection foot-print”
. The hazard in respect of its “profile”

The scan or reset delay time may be set by means of the DIL switch.
The time aspects of the above are related primarily to auto-reseting features (see following)

E) The DIL switch permits all detections to LATCH ON - Similarily the system may be set such that
all detections will AUTO-RESET

One of the DIL switch selections permits single detections within the scan to auto-reset whereas
coincident detections will latch on. (see over for DIL Switch settings)

Pm-? The function of Reset & Lamp Test push-buttons is as
gmﬂ"wg&z atlond described by their titles. The Reset PB permits manual

resetting of latched Alarm / Trip conditions. The Lamp Test PB
illuminates the controller's LED indicators - output relays are not initiated. In the case of Head Test,
operation of the PB signals the sensor head and simulates a detection condition on all circuits. The
system will respond as if a true Alarm / Trip condition has occurred, including operation of Alarm & Trip
relay contact outputs. Whilst this facility does not actually test the lensing system and the IR response
of the detectors all other electronics circuits from the “front end” interface onwards are exercised.

. The standard configuration permits the

smm Wm seze&m & M GW sensitivity of the degtectors tg be set at

the controller. The sensor head is fitted

with jumper links (selectors) that also permit the sensitivity to be programmed. When this facility is

employed the cable connection to the controller is reduced by two cores. A further cable core reduction

may also be achieved by not utilising the Head Test function. A special configuration is also available,

when voting sequences are not required, that permits a further reduction in cabled signals. For further

information on these schemes (which can include the remote location of controllers with minimal cable
core connections) contact Patol Limited.
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TYPE 5010 /5020 INFRA-RED FIRE & HEAT DETECTORS
D Switet Settings

POLE2 |POLE1 |LED & RELAY OPERATION

OFF OFF ALARM & TRIP functions both operated on any sensor head detector activation. ( 1 out of 4)

OFF ON ALARM & TRIP functions both operated on coincident (voted) head detector activation. ( 2 out of 4)

ON OFF ALARM & TRIP functions both operated on any sensor head detector activation. ( 1 out of 4) as per 0-0
ON ON ALARM operated on any detector activation - TRIP operated on coincident (voted) activation

POLE 4 |POLE 3 |LATCHING OPERATION

OFF OFF ALARM & TRIP functions both auto-reset (see scan / reset delay following)

OFF ON 1 out of 4 functions auto-reset after scan - 2 out of 4 functions latch if within scan period
ON OFF All detections will Latch On

ON ON All detections will Latch On

POLE6 |POLES5 |SCAN - AUTO RESET TIME DELAY

OFF OFF Scan / Delay 0.5s (Shortest)
ON OFF Scan / Delay 1s

OFF ON Scan / Delay 1.5s

ON ON Scan / Delay 2s (Longest)

POLE 8 |POLE 7 |DETECTOR SENSITIVITY
OFF OFF Level A (Most Sensitive)

OFF ON Level B
ON OFF Level C
ON ON Level D (Least Sensitive)

% 7 It must be understood that the 5000 series equipment is designed to detect Infra Red
emissions at levels that will provide alarm warnings for relatively low temperature
abnormalities. Unlike Spark & Ember detectors, which are designed to detect only small

high temperature / energy targets, the 5000 series unit employs the laws of physics such that the

consequential results of such hazards may be identified. For example, the 5000 unit will respond to
both a directly sighted small burning coal, and / or a circumstance where the burning coal is buried in

a larger mass of non-ignited coal.

The device is not responsive to visible light frequencies. However, if a test was conducted that moved
a 200W light bulb into the unit's field of view a trigger is likely to occur. This is not due to the visible
light, but due to the temperature of the lamp’s glass bulb, which may be in excess of 100 degrees C.
The 5000 Sensor is responding to a “hot spot” as per its designed criteria.

Similarly the unit is “Solar Blind” in respect of incident light reflected from the sun or local luminaires.
However, If directed directly at the Sun, the device will correctly respond - the Sun being a 6000°C high
energy source.

In practical terms the detector should be directed at the conveyor / risk, not the sun.

Infra-red Web : www.patol.net Patol Main Web: www.patol.co.uk

Patol reserves the right to change the design without prior notification.

Rectory Road, Padworth Common,

M Patol Limite Berkshire, United Kingdom. RG7 4JD
Tel: +44 (0) 118 9701701 email : info@patol.co.uk
Fax: +44 (0) 118 9701700 Web: www.patol.co.uk

5010 / 5020 Data Sheet - D1150 Issue 9 - 8 March 2010 Page 7 of 7




