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1

Brief overview

1.1 Main features
WaveRex DF1192 triple-sensor infrared flame detector
Two sensors for detection in various wavelengths
(4...4.8 um and 5.1 ... 6 um)
Third sensor for increased resistance to sunlight
(0.7 ... 1.1 um)
Microprocessor-controlled signal evaluation
Selective evaluation of flicker frequency
Excellent immunity to false alarms due to specially developed fuzzy algorithms and the latest
wavelet diagnosis
Selectable application algorithms
Extremely high resistance to:
— electromagnetic influence
— sunlight and heat radiation
— humidity and corrosion
Directly connectable to interactive, AnalogPLUS and collective fire detection systems
Can also be connected to non-collective control units by hardware programming
Intrinsically safe Ex Applications with collective WaveRex DF1101-Ex or interactive WaveRex
DF1151-Ex
DF1191 Flame detector as favourably-priced option with only one sensor
Two-wire installation
Two different sensitivity and integration stages
Large angle of vision (min. 90')
High IP protection category (IP67)
Large operating temperature range (-35°'C ... +70 ' C)
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1.2 Design

The DF11xx family of infrared flame detectors comprises:

= The DF1192 WaveRex with three infrared sensors and the specially developed
evaluating algorithms for the highest application requirements, directly connect-
able to interactive, AnalogPLUS and collective fire detection systems

= or the DF1101-Ex and DF1151-Ex WaveRex with the same evaluating algorithms
as the DF1192 for explosion-hazard areas for the collective and interactive fire
detection system

= or the DF1191 flame detector with one infrared sensor and without evaluating al-
gorithms for simple applications, directly connectable to interactive, AnalogPLUS
and collective fire detection systems

= the DFB1190 base with the necessary cable entries and terminals

The DFB1190 base is required for installation and contains 6 M20 x 1.5 threaded
cable entry possibilities.

The corresponding flame detector is mounted in the base shortly before commis-
sioning.

The flame detector is connected by being plugged into the base

All flame detectors consist of an two-component enamelled, aluminium cast housing
which guarantees the required shielding against electromagnetic influence

The base consists of a robust fibre glass reinforced plastic housing which ensures
the required isolated installation of the detector

1.3 Accessories

= Mounting bracket MV1 to fix the flame detector at the correct angle
= Mounting bracket MWV1 to align the flame detector with the object to be monitored
= Rain hood DFZ1190 to protect the detector in outdoor applications

= Test lamp LE3 to make a performance check on the flame detector at a distance of
upto10m

= Test lamp “Stabex” to make a performance check on the flame detector in explo-
sion-hazard areas

1.4 Application

1.4.1 Carbonaceous (organic) materials

Infrared flame detectors are suitable for the detection of smokeless combustible lig-
uid and gas fires as well as smoke-forming open fire involving carbonaceous mateti-
als as contained in wood, plastics, gases, oil products etc.

1.4.2 Inorganic materials

Infrared flame detectors cannot detect fires involving inorganic materials such as
hydrogen, phosphorous, natrium, magnesium, sulphur etc.

However, if such materials are burned in combination with organic materials, e. g.
packing material, detection is again possible.
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1.5 Typical application examples

1.5.1 DF1191

= Simple warehouses
= Additionally to smoke detectors

= Can only be used where there are no sources of interference such as sun, halogen
light, black body radiation etc.

1.5.2 DF1192

= Large industrial warehouses
= Hangars for military and civil aircraft
= Arc welding industry

= Power plants

= Transformer stations

= Printing works

= Motor test beds

= Atria, Malls

= Wood stores

= Underground tunnels

= Ferries and cargo boats

= Ships engine rooms

1.5.3 DF1101-Ex / DF1151-Ex

= Chemicals production plants

= Chemicals stores

= Qil refineries

= Petrol storage and pump stations
= Battery rooms

3
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2

Technical data

2.1 Technical data DF1191 / DF1192 / * DF1192 (UL/ULC)
collective () | AnalogPLUS (a) | interactive (i)
Parameters Unit min. | typ. | max. | min. | typ. | max. | min. typ. max. | Comments
Operating voltage \% 16 - 28 16 - 28 21.2 - 33.3 | a + i modulated
quiescent condition
Max. permissible volt- \% - - 30 - - 28 - - 33.3
age
Operating current mA - 0.5 - - 0.7 - - 0.7 -
quiescent condition
Baud rate kBd - - - - 0.167 - - 4.8 - onlya+i
Switch-on current mA - - 0.7 - - - - - - only k
Alarm voltage \% 5 - 11 - - - - - - only k
1..15mA
Reset voltage \% - 5 - - - - - - only k
Reset current LA - 500 - - - - - - only k
Reset time U <2V S - - - - - - - - only k
Alarm indicator
Voltage \% 3 - 6 - 6 - - 6 -
Current mA - - 60/100*| - 15 - - 15 - * 60mA continuous, 100mA pulsed
Flashing interval time
bright / dark s - 10.5/0.5 - - 0.08/1 - - 1002115 -
Electromagnetic com- V/m 50 50 50 1MHz ... 1GHz
patibility V/m 30 30 30 1GHz ... 2GHz
Viewing angle 90° 90° 90°
Operating temperature °C
DF1192 -35°C - +70°C |-35°C| - +70°C | -35°C - +70°C
DF1191 -25°C +70°C |-25°C +70°C | -25°C +70°C
Storage temperature °C -40°C - +75°C |-40°C - +75°C | -40°C - +75°C
idi o, - - < - - < - - < . .
Humidity B,EHS? ‘Q ;g:: _s19050 _s19050 _s19050 No heavy condensation of window
Colour ~RAL9010| - X - - X - - X - pure white
Load factor KMK - - 6 See also document no. 1508
APMK - - 5
IMK - - 3
Detection distance
with 0° viewing angle 0.11m?2 pan
standard m 27 27 27 | n-Heptane combustible
increased m 46 46 46 | max. 15sec. response time
Start-up time after S - 40 - - 40 - - 40 -
switch-on
Standards: Compatibility:
EN 54-10, EN 54-17 Compatible with all low voltage control units with collective,
CE conformity marking AnalogPLUS and interactive signal evaluation (See also document no. 1678)
* Approval:
DF1192 (UL/ULC), only collective
UL/ULC S7890/CE77, Vol. 1/3
Classification:
Detector sensitivity “standard” Class 2
Detector sensitivity “increased” Class 1
Protection category IEC 60529: DF1192 IP67
DF1191 IP44
Application category IEC 60721 DF1192 6K5
DF1191 3K6
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2.2 Technical data DF1101-Ex / DF1151-Ex / DF1101-Ex (UL/ULC)
[ collective (k) [ interactive (i) |
Parameter Unit min. | typ. | max. | min. typ. max. | Comments
Operating voltage \% 16 - 28 18.5 - 28 i modulated
quiescent condition
Operating current mA - 0.5 - - 0.7 -
quiescent condition
Baud rate kBd - - - - 4.8 - Baudrate only i
Switch-on current mA - - 0.7 - - - only k
Alarm voltage 1...15mA \% 5 - 1 - - - only k
Reset voltage \% 2 - 5 - - - only k
Reset current A 5 - 500 - - - only k
Reset time U <2V S 2 - - - - - only k
Alarm indicator
Voltage \% 1.5 - 6 - 3 -
Current mA - - 50 8
Flashing interval bright / dark s 0.5/0.5| - 0.02/1.5
Capacitance
for detection line nF - - 5 - - 5
for indicator line nF - - 15 - - 15
Inductance
for detection line uH - - 10 - - 10
for indicator line mH - - 1,5 - - 1.5
Electromagnetic compatibility V/m 50 50 1MHz ... 1GHz
V/m 30 30 1GHz ... 2GHz
Viewing angle 90° 90°
Operating temperature °C -35°C - +70°C |-35°C - +70°C
Storage temperature °C -40°C - +75°C |-40°C - +75°C
Hunidity %rel. - - <100 - - <100 | No heavy condensation of window
Colour ~RAL9010| - X - - X - pure white
Load factor KMK - - 6
IMK - - 3
Line factor KLK - - 25 k=DC1192
ILK - - 32 i=E3M171
Detection distance with 0° vie-
wing angle 0.11m?2 pan
standard m 27 27 n-Heptane combustible
increased m 46 46 max. 15sec. response time
start-up time after switch-on S - 40 - - 40 -
Standards: Compatibility
EN 54-10 Compatible with all low voltage control units with collective signal

EN 54-17 (DF1151-Ex only)
CE conformity marking

IEC 60079-0 / IEC 60079-11 for explosion-hazard areas

Classification:

Detector sensitivity “standard”
Detector sensitivity “increased”
Protection category IEC 60529:
Application category IEC 60721
Ex classification

Intrinsic safety:

Class 2
Class 1
1P67
6K5
I12G Exib lIC T4

evaluation, together with detection line coupler and shunt Zener diode barrier
and with interactive signal evaluation together with shunt Zener diode barrier

Ex approval DF1101-Ex:
PTB 02 ATEX 2161

Ex approval DF1151-Ex:
PTB 02 ATEX 2159

Ex approval DF1101-Ex (UL/ULC):
UL/ULC E225710/CE77, Vol. 1/2

Intrinsic safety «i» when using a certified shunt Zener diode barrier with the following data:

Ri
Ui
I

Pi

ININ N IV

280Q
28V
100mA
700mwW
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3 Operating principle

The detection elements of the DF1192 infrared flame detector consist of two pyroe-
lectrical sensors and a silicon photodiode.

The DF1191 infrared flame detector contains only sensor A.

= Sensor A: The pyroelectrical sensor A reacts to infrared flame gas in the char-
acteristic CO» spectral range between 4.0 ... 4.8 um

= Sensor B: The pyroelectrical sensor B measures the infrared radiation from
sources of interference in the range between 5.1 ... 6 um.

= Sensor C: The silicon photodiode measures the sunlight in the range between
0.7 ... 1.1 um.

Sensor part Sensor part schematic Details of pyro
r \
\ Sapphire glass |
A | e
—~ E Pyro A |
Photocell C /nyro B - - - — l | IR absorber
N =g Pam N & B \ | Electrodes
7 @ N\ ndieater IR radiation Pyro B | ' IR radiation
(\ i —ecd e o I 1= 1S ﬂqiii o »‘; LT
@ / R .
\\\\_,)(¥ -~ | ‘w Voltage
Pyro A —~ —~_—~_ |:| Photocell C } | output
a IR
| \
- _
Fig. 1 Detector sensors
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3.1 Filter characteristic of the detector
Transmission [%] , relative spectral sensitivity [S rel]

100 - - ‘ | | |
9 . N | 'Sapphire glass- : A-channel
Sae IR EEEE |
go - ./ el
ot |
70 - ‘ .
ot C-channel B-channel
60 - | ‘
50 - .
o
30 - 5
20 |
10 -
0 ,;;\:\,\,\,;,\, ! ,\,\,‘\,\,\JJ‘LL\,\,\,‘\,\,\JJ‘LLL\,\,!,\,\,\ L ! ! I “ [
0 0.5 1 1.5 2 25 3 35 4 4.5 5 5.5 6 6.5
Wavelength [um]
Fig. 2  Filter characteristic of the sapphire glass
3.2 Spectra of flames and interference sources

Relative spectral sensitivity [S rel]

Wavelength [um]

Fig. 3  Spectra of flames and interference sources
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3.3 Infrared radiation of hot bodies

= Each body emits infrared radiation and the hotter it is, the more radiation emitted.
= The sun emits a uniform spectrum which is equivalent to a hot body of 6000K.

As is shown in the previous graph, the sun emits a relatively low signal in the detec-
tion range of the IR flame detector which is advantageous for detection.

3.4 Directional sensitivity

max. detection distance d

20% 40% 60% 80% 100%
459

¢

Angle of vision o

Fig. 4 Max. detection distance as a function of the angle of impingement of the
flame radiation at constant fire size (0° = detector axis)
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4

Signal processing

4.1 Signal processing diagram
! Sensor ! Measurement ! Calculation . Decision algorithms
: : > : » Emergency e .
\ ' \ Raw data \ activation w rﬁlhgrgs
: : [ >—»|Raw data > Wavelet —bfl:i)l%rri'g'gs'ng » gr']%r:zly > » Alarm
! ! ! I g’fg&?&n > Correlation e
‘ ‘ ‘ *—> . .| Status
: | : AB I flags
: : : De-noisin o/ Signal || :
\ .—‘|>—P Raw data —»{Wavelet —filtering 9 en%rgy .L,_.
- | l—; AC|—>
L, T ! ! i |
: |g'——| >—p{ Raw data ‘ » grg:gy
Fig. 5 Signal processing diagram
4.1.1 Sensor
= At the beginning of signal processing three sensor signals from pyrosensors A and
B as well as the photocell C are fed to the measurement stage.
4.1.2 Measurement
= After several amplifications, sensor signals A, B, C are measured simultaneously,
whereby the raw data are passed on for calculation.
4.1.3 Calculation
= Depending on the measuring channel, Wavelet, de-noising, reconstruction, signal
energy, correlation and/or ratio A/B or A/C are calculated and fed to the algorithms.
4.1.4 Decision algorithms
= The results are analysed in the decision algorithms and issued as an alarm or sta-
tus messages.
9
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4.2 Signal / communication processor / DS11-ASIC

The entire signal processing is carried out in the signal processor. This prepares the
sensor input signals in such a way that danger levels and functional statuses of
DS11-ASIC and of the communication processor are suitable for the control unit.

DS11-ASIC

Uy

Signal processor Communication processor

[ —

Danger levels

Functional statuses

Fig. 6  Signal processing / communication processor / DS11-ASIC

4.3 Explanatory notes

4.3.1 Wavelet

= The Wavelet transformation is used to work out the frequency components of
channels A and B. That is, the flicker spectrum of a flame is broken up into various
levels. Each level indicates the importance of the frequency within a frequency
band of 0 ... 16 Hz.

4.3.2 De-noising

= After a Wavelet analysis, the signal energy at all levels which are below a certain
threshold are reset at zero.

= |n the same way, the DC part and/or selected frequency bands can be removed
from a signal.

4.3.3 Reconstruction

= Following the Wavelet analysis and de-noising, the signal is reconstructed.

4.3.4 Correlation

= The correlation of channels A and B is calculated and fed to the decision algo-
rithms.

4.3.5 Signal energy

= The signal energy ratios between channels A/B or channels A/C are calculated.

4.3.6 Decision algorithms

= On the basis of the correlation and the signal energy ratio, the alarm threshold is
adapted accordingly in the decision algorithm.

10
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5.1

5.2

53

Emergency operation

Interactive system

If the main processor line card malfunctions, or if the DF11xx is for any reason no
longer regularly polled, then the DF11xx switches automatically to emergency op-
eration and thus can still activate a collective alarm in the event of fire.

AnalogPLUS system

The AnalogPLUS system has no emergency operation function.

Collective system

Emergency operation is unnecessary.

Line disconnection function

The DF119x is equipped with a line disconnection function, i.e. it has electronic swit-
ches (FET) on both sides of the line connections which open upon line short circuit.

6.1 Interactive / AnalogPLUS system
If a short circuit occurs on the detector bus, the disconnector FET ensures that not
the entire bus line malfunctions, rather only the defective section of the line is iso-
lated.
6.2 Collective system
If a fault is signalled, the detector opens its disconnector FET to isolate the line ter-
mination element and to signal the fault to the control unit. This cuts off the voltage to
all subsequent detectors.
11
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7.1

7.2

7.3

12

Diagnosis

The DF11xx flame detectors transmit the following events to the control unit:

Interactive system

= Danger level 0 (quiescent value)

= Danger level 3 (danger very probable)
= Functional status “Impairment”

= Functional status “Fault”

AnalogPLUS system

= Danger level “Normal” (quiescent value)
= Danger level “Alarm” (danger very probable)
= Functional status “Fault”

Collective system

= Danger level “Alarm”
= Functional status “Fault”

The danger level 3 or "Alarm” serve as alarm transmission to the control unit.

Depending on the importance, the functional statuses signal impairment or fault in
the uP evaluation or in the communication with the control unit.

Building Technologies 1673 i en --
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8 Setting functions

Sunlight filter 1)

Frequency filter

Special application 1)

Function DIP-Switches Explanation
S1 S2 S3 S4 S5 S6 S7 S8 S9 S10
T mEmmmEmsm s S
(collective) (set at factory)
. Collective fire detec-
Collective E E tion system
E AnalogPLUS fire
AnalogPLUS detection system
. Interactive fire detec-
Interactive E E tion system
E Standard
Sensitivity
E Increased
E Standard
Signal processing
time E Extended

Normal resistance to sun-
light

Resistance to sunlight in-
creased

Standard filtering

Special filtering of higher
sensor frequencies

Special application
(motor test bed)

Fig. 7 Table of setting functions

1) Not active with DF1191
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9 Planning guidelines

9.1 Basic information

= The standard EN 54-10 forms the base for this planning guideline

9.1.1 Standard fire

EN 54-10 specifies 2 standard fires:
= Bowl 33 x 33 cm (0.1 m?) n-heptan with 3 % toluol
= Bowl 50 x 50 cm (0.25 m?) ethylalcohol

9.1.2 Classification

EN54-10 specifies 3 detector classes, in which alarm must be guaranteed for both
standard fires at an angle of vision of 0°

= Class 1: Detectors must alarm from 0 m to at least 25 m
= Class 2: Detectors must alarm from 0 m to at least 17 m
= Class 3: Detectors must alarm from 0 m to at least 12 m

14
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9.2 Arrangement of flame detectors

9.2.1 Direct and indirect radiation

The flame radiation from possible sources of fire must reach the detector. As with
light, this is possible through

— direct line-of-sight radiation

R

Fig. 8 Direct radiation

— indirect radiation by reflection on walls, fixtures and fittings etc.

M

Fig. 9 Indirect radiation through reflection

Direct radiation is many times stronger than indirect radiation. Therefore, the detec-
tor should always have direct line-of-sight to all possible sources of fire within the
area monitored.

15
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9.2.2 Surveillance area

The surveillance area of a detector depends on the following factors:
— detection distance

— the minimum size of fire to be detected

— combustible

— detector sensitivity

— detector arrangement

9.2.3 Maximum detection distances (d) at 0' angle of sight
= [nfrared flame detectors WaveRex DF1192 and DF1101-Ex fulfil in the standard
sensitivity class 2 and with increased sensitivity class 1

» Standard sensitivity as well as a fire size of 0.25 m?2 ethylalcohol serve as basic
value for the further calculations

= With large distances, part of the infrared flame radiation in the CO» spectral range
is absorbed

= To ensure the excellent detection qualities, the maximum detection distance (d)
must be limited to max. 100 m

9.2.4 Calculation of detection distance d

d = Basic distance x \/desired size of fire

basic size of fire

Example:

1m?2

0.25m2 46m

d = 23m x

16
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9.3 Room monitoring with inclined detector arrangement

9.3.1 Angle of inclination, lateral angle
The best form of room monitoring is achieved by mounting the detector high in the
corner of a room with the detector inclined towards the floor:
— Angle of inclination of detector axis  45°
— Lateral angle 45°

angle of inclination

45° .

lateral angle \ \ | \
Ny
AN

Fig. 10 Angle of inclination and lateral angle of the detector axis

detector axis

9.3.2 Features of a inclined detector arrangement
— The corner of the room at floor level, as well as the walls that form the corner re-
main within the detector’s filed of vision at an angle of 90°
— Uniform response sensitivity within a defined monitoring area
— Slight obstruction of vision by smoke from the fire. For this reason the detector is
mounted below the ceiling at 10 % of the room height
— The space above the detector lies outside the detector’s surveillance area.

17
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9.3.3

Limiting the test fire (ethylalcohol)

To prevent the room from being damaged by the test fire, the fire must be of a size
corresponding to the height of the room.

room height

W)

BT 1

max. size of fire

16 )
12 g

. e

/

test fire t
large

00

o/
;AF

0 " m?)
0 0,5 1 1,5 2 2,5 3 4

ethylalcohol size of fire (Ag)

Fig. 11 Graph to show maximum permissible size of fire according to room height

(curve construction: 10 x/ Ag)

9.3.4 Area monitored and lateral dimension a
The detector’s response sensitivity and therefore its surveillance area depend on:
1. The level of sensitivity selected at the detector
2. The size of fire Ag to be detected
3. The distance fire / detector
4. The angle at which radiation strikes the detector
5. The combustible
A room to be monitored is divided into one or more cubic units. They are monitored
by a detector mounted at a 45° angle to the vertical axis. The lateral dimension a of
the cubic units to be monitored depend on the above five parameters. The maximum
mounting height corresponds with the lateral dimension a.
—
Calculation of the lateral dimension
| a from the detection distance d or
the cube diagonal
\ a-— A
\ Room height \/E
a ®
'S Example:
‘{\ a =46M _ 5555m ~27m
B . a /3
‘Vﬁ\s 7“
a N
45° \
4
=
"N
Fig. 12 Monitored cube with lateral dimensions a
18
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9.3.5 Choice of sensitivity parameters

= Normally, installations are planned using standard sensitivity (switches 3—9 OFF)

= |f deceptive phenomena are to be expected, switches 4-9 must be parameterized
according to Fig. 7

= Increased sensitivity must only be chosen if absolutely no deceptive phenomena
are present in the field of vision (switches 3 ON, 4-9 OFF)

9.3.6 Eliminating of deceptive phenomena

Screens must be used to shield the detector from interference radiation (e. g. burn-
off pipes in the oil industry). The screens must be made of non-reflecting material.

Fig. 13 Screen

19
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9.3.7

70

Maximum lateral dimension in relation to size of fire (ethylalcohol)

60

50

53

58 *

58 *

53

40

w
o

38

38

27

19

27

N
o

Y
o

17

13

Maximum mounting height or lateral dimension a

o

S

Sensitivity

H

0.025m?

S H
0.1m?2

S = STANDARD
H = increased

0.25m?

0.5m2

1m?2

2m?

] H
am?

Sensitivity /
size of fire

Fig. 14 Table with maximum lateral dimension a of the monitored square area and mounting height of detector
* Max. admissible detection distance in the lateral dimension a
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9.3.8 Correction factors of various combustibles for the maximum lateral dimen-

sion a
Correction factor for
Combustible lateral dimension a
Ethyl alcohol puriss. 1.0
Petrol (Heptan purum) 1.5
Diesel oil (gas oil) 0.8
Kerosene (jet fuel A1) 1.0
Methyl alcohol purum 0.8
Crude oll 1.0
Acetone 1.5
Fig. 15 Correction factors of various combustibles for the maximum lateral dimen-
sion a
If, e. g. petrol is the combustible to be detected, then the lateral dimension and maxi-
mum mounting height a can be 1.5 times larger than in the table Fig. 14.
9.3.9 Application examples
Dimensions of the room to be monitored:
L: 28 m, W: 20 m, H: 15 m
1. Calculate max. permissible size of test fire on the basis of room height (see
Fig. 11 and Fig. 16).
Room height
a(m)
20 —
B makx. size /
of fire
16 S
15T D
A
12 L~
8 / test fire
B / too large
4
i Y o
0 | " (m?)
o 05 1 15 2 25 3 4
Fig. 16
Instead of the maximum permissible 2 m? it is often useful to use a smaller fire for
alarm actuation.
2. Reducing obstructed vision caused by smoke
Smoke only slightly restricts for IR detectors, nevertheless, the detectors should not
be placed in the highest smoke accumulation. The detector must be mounted below
the ceiling at 10 % of the room height. Thus the detector is mounted at a height of
13.5 m.
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Maximum mounting height or lateral dimension a

o

3. Calculating the permissible lateral dimension a

In table Fig. 14 resp. Fig. 17 draw a horizontal line at 13.5 m.

58 58
53 53

38 38

| |

| |

| |

| |

27 = 27 =

: :

17 ' '

| I
X r Yy ¥ ¥ Y ¥ ¥ ¥ ¥ -13-9--1----f-l--¢---=%-- - ax» e

s | = |

5 ! A '

4 5 | |
2 | |

| I I

S H S H S H S H S H S H S H
0.025m? 0.1m? 0.25m? 0.5m? 1m?2 2m2 4m2
Sensitivity /
Sensitivity S = STANDARD size of fire
H = increased

Fig. 17 Extract from table Fig. 14
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All lateral dimensions which lie within the dark area formed by the intersection (with
the exception of impermissible 4 m2 size fire) may be used. If the room is only moni-
tored by 1 detector (mounted in the corner of the room), a lateral dimension of 28 m is
required. This first appears in the 0.5 m? fire size column (from left to right) and sensi-
tivity increased. If planned with standard sensitivity, 2 m2 fire size is required.
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28m Plan

20m

Fig. 18 Room monitoring with 1 detector, required size of fire Ap = 2 m? (ethylalc-
ohol) with standard sensitivity

The smallest possible size of fire which can be detected by a detector mounted at
13.5 m, is a 0.1 m? fire with increrased sensitivity. The lateral dimension is 17 m. In
order that the entire area of a 28 m x 20 m room is monitored, a detector must be
mounted in each corner.

@

28m Plan

Y

20m

o .

Fig. 19 Room monitoring with 4 detectors required size of fire A = 0.1 m?2
(ethylalcohol) with increased sensitivity
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Two detectors can also be used as a compromise solution, i. e. detectors mounted in
diagonally opposite corners. A minimum lateral dimension of 20 m is required. This is
fulfilled with a 0.25 m2 fire size and with increased sensitivity.

When using more than one detector, ensure mutual redundancy, i. e. the detectors
should have overlapping fields of vision.

28m Plan

\)

20m

&

Fig. 20 Room monitoring with two detectors, required size of fire Ag = 0.25 m2
(ethylalcohol), with redundancy and increased sensitivity

28m Plan

NO

20m

Fig. 21 Room monitoring with two detectors, minimum size of fire A = 0.25 m?2
(ethylalcohol), without redundancy. Not recommended!

The essential requirement for all examples is that the two 45° angles be maintained
as shown in Fig. 10!
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9.3.10 Further application examples:

10m

30m \

Workshops, dispatch departments etc.

20m

L

1 N
ﬂnnnnunnnnnnnn E] [00000000000000000000000240s

—

Fig. 23

Hangars, shipyards etc.
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9.4 Accessories

9.4.1 Mounting bracket

For room monitoring, installation using the MV1 mounting bracket is recommended.
This accessories give the detector the correct angle of inclination.

Fig. 24 Mounting bracket MV1

9.4.2 Ball and socket joint

For special arrangements (e. g. monitoring of appliances without 45° angle) installa-
tion using the MWV1 ball and socket joint is recommended. This accessory enables
simple aligning of the detector in direct view at the object to be monitored.

Fig. 25 MWV1 ball and socket joint
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9.4.3 Rain hood

For outdoor applications use the DFZ1190 rain hood for protection of the plastic

housings.
150 /N 130
- ~

165

&4

Fig. 26 Rain hood DFZ1190
9.5 Locations, ambient influences

9.5.1 Obstruction by window glazing

Detection through glass and plastic materials is strictly prohibited. Glass and plastic
materials reduce the IR radiation such an extent, that correct detection is impossi-
ble.

9.5.2 Qil or water film on sensor window

Film of oil or water on the sensor windows reduces sensitivity by as much as 15 %
(reduction of detection distance).

9.5.3 Solar radiation

If direct or indirect solar radiation is possible, set switch 5 to ON.

With powerful halogen lamps, set switches 4 + 5 to ON. Chopped light from halogen
lamps without protective glass has the effect of test lamp LE3 and can activate the
detector.
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10 Installation

10.1 Mounting

Mount the infrared flame detectors DF11xx on a stable, vibration-free surface.

For room monitoring, installation using the mounting bracket MV1 is recommended.
This accessories give the detector the correct angle of inclination.

The MWV1 ball and socket joint is available for the alignment on a corresponding
object.

Cable entries: 6 M20 x 1.5 threads are provided on the base.

To comply with the required IP protection category select the correct M20 x 1.5
screwed cable glands.

With humid climatic conditions, always use srewed cable glands.
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10.2

Detector Bus

Connection

o I 0
@

U

DFB1190 516536 cemecrus 46
®

|| [ )| [

+

-+

Fig. 27 Connection diagram for DF1191 / DF1192 / DF1192 UL/ULC

|~ Jumper connector

Free terminal

*
Alarm indicator

DJ1191/92

P

Detector Bus

Mount end-of-line unit (depending on
control unit) in the last collective detec-

Non-explosion-hazard area @

{)

* L Jumper connector
@]
DFB1190-AA 522740 comssus A5 Free terminal
® *
(3| [@)| W] |[@]|[&]| [ ® Alarm indicator
——T= B DJ1191/92
1
B L+ @fx

Third party

MXL, SXL,
System 3, PXL

+

Fig. 29

Collective line
D

Interactive line

Non-explosion-hazard area @

DC-Insulator

x| )
@

Equipotential bonding earth

Fig. 28 Connection diagram for DF1101-Ex / DF1151-Ex

:> Explosion-hazard area, zones 1 and 2

Q Explosion-hazard area, zones 1 and 2
)
* Q | Jumper connector
® TIT
| @ o |
DFB1190 516536 cencnus a0 Free terminal
® Alarm indicator
' UEEEEE [ DJiboEx
SB3 ® AJUT24-Ex
Shunt Zener = &= =] &=
diode barrier ‘ I
o [ ¥

{-j EOL22(Ex) End-of-line unit in

DFB1190-AA 522740 cereenus As

Free terminal
@ . Alarm indicator
DJ11xx-Ex/
MTL3043 |  ISI-1 o et b I W 5
Shunt-Zener =+ =]+
diode barrier \ L i
o 4
) = ¢
— +
12/ (.

collective DF1101-Ex (UL/ULC)
Equipotential bonding earth

L-J EOL22(Ex) End-of-line unit in the last

Connection diagram for DF1101-Ex / UL/ULC

the last collective DF1101-Ex

| Jumper connector
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11 Commissioning

1.1 Conditions

For trouble-free commissioning, the line network must be installed and tested ac-
cording to the AlgoRex planning and installation guidelines.

11.2 Detector settings

Before connecting the detector, the 10 dip switches must be programmed according
to the table below.

When they leave the factory, all switches are set to "OFF”, i.e. normal application in
the collective system.

11.3 Setting of the dip-switches

See also table chapter 8

DIP | OFF | ON | Explanation

1 X Collective system

2 X

1 x | System AnalogPLUS

2 X

1 X | Interactive system

2 X

3 X Standard sensitivity

3 X | Increased sensitivity (provided not exposed to optical interference)

4 X Signal processing time short (standard)

4 x | Signal processing time increased (if exposed to powerful optical interference)

5 X Normal solar radiation resistance (standard)

5 x 1) | Resistance to solar radiation increased (when used outdoors or if exposed to re-
flected sunlight)

X No filtering out of high sensor frequencies (standard)
x 2 | Filtering out of high sensor frequencies (powerful EMI, but not admissible at gas

flame detection)

7 No function

8 No function

9 X No special application (standard)

9 x 1 | Special application (hot IR radiation at a short distance, e. g. motor test bed).
In this case S3 must be set to ON and S5 set to OFF.

10 No function

1) Not active with DF1191

2) Gasjet flames also have high frequencies, detection only in position "OFF”
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11.4 Connection of the detector

= Remove the jumper connector from the base.
= Put in the detector unit into the base.
= Mount the detector unit with the 4 screws on the base.

11.5 Performance check

= Switch control unit to TEST

= Actuate the detector in non-explosion hazard areas using the test lamp LE3
= Application of the test lamp see operating instruction LE3

= The detector must respond within 20 seconds (Alarm indicator flashes)

Actuate the detector in explosion hazard area using the STABEX lamp
= Hold lamp vertically approx. 5 cm from detector sensor «A» and cover sensor «B»
= Modulate approximately 2 Hz pulse with the button

Sensor B

Alarm indicator

Sensor A

Fig. 30 Testing with STABEX lamp
= The detector must respond within 20 seconds (Alarm indicator flashes)
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12 Maintenance

12.1 Performance check

= Check the detector regularly, using test lamp LE3 or STABEX (see chapter 11.5).
= Recommendation: Once per year.

Any detectors which do not function correctly should be replaced by the sales or-
ganization.

12.2 Cleaning

An outside cleaning of the protective glass will be necessary, when the sensors are
not visible.

Clean the protective glass with a soft, methylated spirit moist cloth.

Subsequently carry out a performance check.
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