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1. INTRODUCTION

This passport is designed to acquaint with the device and the principle of the point type
flame detector ALMAZ, to the extent necessary for the operation and also contains
information about the installation, maintenance, transportation and routine
maintenance.

2. FUNCTION

2.1. Flame detector (hereinafter - FD) is designed to detect flame ignitions inside
buildings and structures, accompanied by ultraviolet radiation (UV) in the
wavelength range from 220 to 280 nm.

2.2. FD should be connected to the fire alarm system via two-wire circuit connections (FD
sends a "Fire" signal by changing the level of current consumption) or four-circuit
connection (FD sends "Fire" signal by unlocking or locking signal loop).

2.3. FD to be used in circumstances where, in the event of fire, there is a fast burning
open flame.

2.4. FD does not respond to changes in temperature, humidity of the surrounding
environment and the types of light (such as incandescent and fluorescent bulbs,
daylight, etc.).

2.5. FD is not a source of any danger either for people or property, while in operation or
in emergency situations.

2.6. The electric power feed of FD and transmission of discrete “Fire" output signal is
provided over two-wire loop or four-wire loop of fire alarm.

2.7. FDis designed for round the clock continuous operation in automated systems of fire
detection together with alarm control panels, receiving and controlling fire-safety
devices and signal launchers that provide a power supply in a fire alarm loop (10 +
30) V (e.g. Tiras, Varta panels, etc.).

2.8. FDis not a measurement device.

2.9. FDisarenewable flame detector with a remote return to its original state.

2.10.FD is non-removable detector and is mountable in vertical and horizontal positions.
FD can also be mounted together with a special rotary device that is used to guide
the FD in the possible flame occurrence direction.

2.11.FD comes in dust-proof and splash-proof version. FD case provides protection degree
IP64.
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3. TECHNICAL SPECIFICATIONS

Sensitivity and inertia of operation:

3.1. The sensitivity of the FD meets the intensity of ultraviolet radiation caused by fire of
normalized test fire source of methane gas burner (B1) and n-heptane flame (C1) under
the DSTU EN54-10, mounted on the optical axis of the sensor of FD at a distance of 25 m,
corresponding to class 1 according to DSTU EN54-10.

3.2. The sensitive element of the FD is in the center of the window, recessed relative to
the surface of the window to a depth of 20 mm.

NOTE

For preassigned intensity of ultraviolet radiation from the test flame of normalized fires
source in locations of FD sensor lighting, it is permitted to create an analogue flame
sources of paraffin candle with diameter of 25 mm and height (3 - 4) cm, installed at a
distance (5 + 0,1) m from the FD sensor.

3.3. The inertia of the FD triggering in the registration normalized test source on p. FD 3.1

(o] g T T 001 (= 1 4P o TR PR 5
3.4. The inertia of the FD triggering in the registration of ultraviolet radiation device check,
NO MOFE TNAMN, S ...ttt bbbttt eb et e et e st e e et et e e e eenbesneas 5

Other specifications
3.5. FD power supply to be provided on two- or four-wire fire alarm cable, range of

feeding DC VOILAGE, V ...ttt (10 - 30)
3.6. Current consumed FD in alarm mode, no more than, MA .........cccccevveeieevveeeneee, 20*10_2
3.7. The voltage on FD in alarm mode at nominal current value, not less than, V ............... 8
3.8. Output signal of FD triggering remains after exposure to ultraviolet radiation flame.
Return of the FD into standby state is carried out by a power cut for at least, s ................. 3

3.9. FD is not triggered in the short term periodic power failures of not more than, ms..100
3.10. FD current consumption in standby mode with the supply voltage (10 ... 30) V,

VLA Lottt ettt ettt ettt ettt b ettt R et R R R bRt R AR s Re b e b Re et et te b enente et 0.18t00.25

3.11. Operating temperature range, ° C ......cccoereiereiinenernceesese e from - 40 to + 55
3.12. Maximum humidity @t + 40 ° C, %0 ..o e s s e s 95
3.13. The degree of stiffness in resistance to electromagnetic interference .................. third
3.14. FD aCCePLanCe angle, © ....ooieeiieie ettt et nae e nre e 90
3.15. Overall dimensions, N0 More than, MM ..o, ($125x90x 112
3.16. FD Weight, Not more than, Kg .......cccocvviieiiiese e 1.25
3.17. Mean time between failures, NOUIS ...........ccoviieeieiii i 60000
3.18. The average lifetime of NOt 1ess than, YEars ..........ccocvviieiieniinee e 5

ATTENTION! Do not use the welding machine and halogen lamps in the action area of
the enabled flame detector, because this can damage the sensor of detector.
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4. PRODUCT SET CONTENTS

4.1. Contents of the FD product set is provided in Table 4.1.

Table 4.1.
Symbol Name QY, Size, Weight, Note
pcs mm, not more kg,
APKI Fire flame point p Detector
412216.002 | type detector FD 1| @125x90x112 | 125 | i Yace
APKI
412216.002 | Passport 1 - - -
PS
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5. DEVICE AND ITS OPERATION PRINCIPLE

5.1. FD is an automatic optic-electronic device that provides electrical and optical signaling
of the emergence of a flame in a controlled room. When the flame emerges, FD sensor
registers the appearance of ultraviolet radiation and converts it into a sequence of
electrical pulses. Further, electronic circuit handles incoming information, and generates a
signal of electric alarm "FIRE" in the form of the internal resistance of the FD reduction,
normally open contact closure, or normally closed contacts opening. Optical signaling is
performed by switching on the LED indicator of FD operation.

5.2. FD design
5.2.1. FD consists of (see. Appendix A, Fig. A.1, A.2, A3):

- base 4, with FD unit fixed on it 5;

- case 1;

- rotary device 2.
5.2.2. Base of FD 4 is inextricably connected to the FD unit 5 and rotary device 2. The fire
alarm system wires are connected to the FD through the cable input on the base.
Connection is made to the lower PCB connector of FD unit (see Appendix B). On the front
surface of the FD unit there is a sensitive element (UV detector) 6 and 7 LED operation
indicator. Inside the FD unit there are three elements of printed circuit boards
interconnected with racks. The base is designed for mounting the FD unit directly or with
the rotary device to the carrier surface and for the fire alarm wire connection.
5.2.3. The top PCB of FD contains fire alarm system connectors.

5.3. Connecting the FD

5.3.1. Connecting the FD to fire alarm systems is done with a one of three ways

(see Annex B):

- Two-wire connection scheme (FD status is determined by the current consumption), FD
is powered with the same wires,

- Four-wire connection scheme to the normally closed contacts (electromagnetic relay
opens the contact of control loop of the alarm control unit (PCU) in case of FD triggering),
the FD is powered on separate wires,

- Four-wire connection scheme to the normally open contacts (electromagnetic relay
closes the contacts of control loop of the alarm control unit (ACU) in case of the FD
triggering), the FD is powered on separate wires.
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6. SAFETY REQUIREMENTS

6.1. On the degree of protection against electric shock FD belongs to protection class | to
ISO IEC 61140: 2005.

6.2. Safe operation of FD is ensured by the value of its power voltage less than 36V DC.

6.3. The construction, installation, inspection, maintenance and operation of the FD are
allowed for the staff with the necessary skills, familiar with this passport and properly
instructed on safety when working with voltage up to 1000 V.

6.4. FD scheme generates a stabilized voltage (325 £ 25) V with the equivalent internal
source resistance of 470 kOhms.

6.5. The insulation resistance of FD circuits with voltage (325 * 25) V in normal conditions
is 20 MW.

6.6. Under the high voltage:

- Capacitor of extinguishing gas discharge circuit;

- UV detector.

6.7. All the work under removed FD case should meet the following precautions:

- Every time the FD is switched on with the case removed from unit body, do not touch
points of schemes that are under high voltage.
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7. INSTALLATION AND MOUNTING

7.1. Designing the placement and operation of the FD should be guided by the NPB 88-
2001 Fire Safety Rules and recommendations in Appendices C, D and E of the passport.
7.2. After receipt of the FD prepare the workplace, open the package and check the
completeness according to the passport. If the FD were under conditions of negative
temperatures prior to disclosure, please keep it in the room conditions for at least 4
hours.

7.3. Before the installation, the visual inspection of the FD is necessary. Visible
mechanical damage (cracks, chips, dents) are not allowed.

7.4. If necessary, clean the viewing window of FD with cloth dipped in industrial alcohol.
7.5. Do the operation check of the FD, in the following steps:

7.5.1. Connect the FD to DC power supply with an output voltage (10 ..30) V and with
load current at least 50 mA. The contact "+" FD plug positive contact, and the contact "-" -
negative contact of power supply.

7.5.2. Switch on the power supply and check for at least 5 minutes if FD is not auto-
triggered.

7.5.3. Light a paraffin candle of 25 mm diameter or portable gas lighter with a flame
height (3 - 4) cm, hold it at a distance of no more than 4 meters from the FD sensor and
simultaneously activate the stopwatch. At the moment of the FD LED triggering halt the
stopwatch. Determine the inertia (timing) by the stopwatch, which should be no more
than 5 seconds.

7.6. FD should be mounted on the walls and under roofs or ceilings of premises under
control. Mounting of the FD on the ceiling is less desirable option, because of the fire at
the stage of decay to the appearance of the flame to the ceiling can form a significant
concentration of smoke particles, which causes further weakening of UV radiation
information. In order to avoid UV weakening FD must be placed at a distance of at least 1
m from the ceiling, tilted to the optical axis.

7.7. Do not install FD in areas where evolution of gases, vapors and aerosols possible
causing corrosion, and in places with open sources of ultraviolet radiation (eg, electric
welding, gas cutting, etc.).

7.8. FD is connected to the fire alarm control panels using two- or four-loop wires of
nominal cross-section of 0.2 mm? to 1.5 mm®.

7.9. Examples of wiring the FD to fire alarm system wire are presented in Appendices B,
C,DandE.

7.10.FD is connected to the fire alarm wire through the base of the FD. The base is fixed
on site of FD mounting directly or using a rotary device FD must be fixed firmly on site.
7.11.To connect the fire alarm system wire, pull the cable through FD cable input. Connect
the cable the terminal block pins, providing the tight crimping of cables.

7.12.To ensure the casing the FD is waterproof and protected from dust, you must
carefully handle all its openings with neutral (does not cause corrosion) water-resistant
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sealant. In case of outdoors installations FD should be mounted under cover (for
precipitation protection).

7.13.When FD is mounted on the properly installed base, position it in the direction of a
possible place of fire. To determine the area, controlled by FD in guarded premises use the
data from Appendix F.

7.14. After the installation of fire alarm system is complete check its performance
according to the passport for alarm control unit and this FD. Provide actuation of FD using
simulators of flame.

7.15.During the repair works in areas with installed FD, it should be provided with
protection from mechanical damage and contact with building materials (whitewash,
paint, cement dust, etc.).
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8. TECHNICAL MAINTENANCE

8.1. Technical maintenance

8.1.1. The maintenance for the fire alarm systems should be done regularly, at least once
a month, checking the FD operation. Failure to comply with this requirement
manufacturer is not responsible for the operation.

8.1.2. Clean the glass surface of the aperture element of FD from dust and wipe it with a
cloth moistened with industrial alcohol on the basis of 3 g of industrial alcohol per 0.04 m2
of rags per 10 FDs. Then check the FD operation in the fire alarm system in the following
sequence:

- Switch the receiver into control mode according to the Passport;

- Light a paraffin candle @ 25 mm and the flame height of (3 + 4) cm;

- Hold a candle to the sensor at a distance of (0,5 + 0,01) m from the audited FD;

- Check the triggering of the FD by the switching of its LED with not more than 5
seconds after exposing it to ultraviolet radiation of calibration device and after the input
of "Fire" signal by the receiver;

- Extinguish a candle and switch the FD into the standby mode.

Caanu™ L BGND
220V \\g\
uv D ”:e@ v PS5
- ke ¥
Fig. 8.1.

FD - flame detector;

PS - Power Supply DC 12V with a current load of at least 50 mA;

A - ammeter for direct current of up to 50 mA measurement;

IL - incandescent lamp 100 W x 220;

"+"and "-" FD contacts;

UV - ultraviolet radiation, which is emitted by candle flame;

BGND - background illumination, created by an incandescent lamp.
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8.2. Sensitivity, inertia and electrical parameters testing of the FD.

8.2.1. For the testing assemble the circuit setup shown at Fig. 8.1. Switch on the power
supply and submit a constant voltage (10 ... 30) V to the FD. Check the absence of FD auto-
triggering.

8.2.2. Close the FD censor with opaque object and check the consumable current of FD in
standby mode with the ammeter A, which should be less than 0.25 mA

8.2.3. Set up the paraffin candle @ 25 mm at the distance of (4 + 0,1) m from the FD
sensor.

8.2.4 Switch the measurement limit of ammeter A for measuring current of up to 50 mA.
8.2.5 Open the FD sensor while starting the stopwatch. At the moment of the FD LED
triggering stop the stopwatch. Determine the inertia (timing) by the stopwatch, which
should be no more than 5 seconds.

8.2.6. By voltmeters V determine the voltage supplied to the FD in worn condition, which
should not be more than 8 V.

8.2.7. Determine the current consumed by the FD in worn condition with the ammeter A,
which should be 20 + 10.2 mA.

8.2.8. Extinguish the candle. Then switch off the power supply after at least 3 seconds.
Please re-enable PSU power supply and check the FD is not triggered.

8.2.9. Set the incandescent lamp 100 W x 220V at the distance (4 £ 0,1) m from the FD
sensor and connect it to the network. Keep the FD the light of the lamp for 5 minutes, and
check the FD is not triggered.

8.2.10. Turn off the power supply. Disconnect the FD from scheme. The test is finished.

8.3. In case of the FD break down please contact the manufacturer for warranty repair,
for the post-warranty repair contact the manufacturer or the specialized repair
organizations.

9. POSSIBLE MALFUNCTIONS AND TROUBLESHOOTING

9.1. List of possible simple malfunctions and troubleshooting, see table 9.1.

Table. 9.1.

Failure description,
outward manifestation and
additional signs of

Possible cause

Solution

No contact between the
wires loop and terminal
block.

malfunction
1. LED indicator is off in the | Improper connection of Check the connection
triggered state. alarm system loop. schemes according to

Annexes 2, 3, 4 and 5. Check
contacts and tighten screws
of terminal block.

2. On the alarm system
console the signal "Loop
fault™ is detected.

Missing end resistor.

Check contacts and tighten
screws of terminal block.
Check the Rgk connection.

3. Reduced sensitivity of
the FD.
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The sensor is covered
with dust.

Clear the FD with cloth,
moisturized with
technical alcohol (see p. 8.2)
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10. HANDLING AND STORAGE

10.1. Transportation of the FD in the manufacturer's packaging can be carried by all types
of ground and air transportation in closed vehicles. Value of climatic and mechanical stress
during transportation must meet the DSTU 2890-94 requirements.

10.2. Location and mounting of the FD packages in vehicles should ensure their static
position.

10.3. Guidelines of warning labels on the FD packaging should be strictly followed at all
stages of transport.

10.4. The FD package must be stored indoor, providing protection from moisture, solar
radiation, harmful fumes and mold.
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11. CERTIFICATE OF ACCEPTANCE

Point type flame detector "Almaz" meets the technical conditions of TU 31.6-32251835-
001: 2010 "Point Type Fire Flame Detector "Almaz" and found fit for use.

Stamp

12. MANUFACTURER WARRANTY

Manufacturer guarantees that the product meets the technical requirements in case of
storage, installation and operation is provided according to the rules.

Warranty period - 24 months from the date of issue of the FD.

Manufacturer: LLC "TECHNOTRADE"
10 Priorska St., Office 1

Kyiv, 04114, Ukraine

Tel./Fax: (044) 502-46-55

Fax: +380 44 216-92-92

e-mail: mail@technotrade.ua

web: http://www.technotrade.ua
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APPENDIX A FD Unit. Top view.

Point type flame detector "Almaz"
General view of the FD.

Figure A.2 FD Unit. Top view

Bottom view

Figure A.1 General view of the FD

1-case

2 —rotary device

3 —cable input

4 — base

5 — quartz glass

6 — UV detector

7 — LED operation indicator

Figure A.3 Bottom view
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RELAY OUTPUTS

NO - normally open

NS — normally shorted

Pins 7, 9 connected in parallel
Pins 8, 10 connected in parallel

APPENDIX B

FD connection contacts

o et
s %
H

e e
77 i) ==
R12/ [y 5

POWER SUPPLY

Pins 1, 3 connected in parallel
Pins 2, 4 connected in parallel

“+" (12V)

¥ (12 V)

Figure B.1 Bottom PCB of FD Unit

POINT TYPE FLAME DETECTOR "ALMAZ"
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APPENDIX C

Example circuit connection of FD "Almaz" to
two-wire fire alarm system

FD pins

Fire alarm system | , .
(Signal-VKP, | loop [ | d 1
Signal-20, ’
Signal-20P, = loop | 5 2 ,’ 42

tc. y 4
etc) 3 3 f--=4/"|3

4 4 b===-7 4
Almaz FD Almaz FD Almaz FD
PucyHok C.1
Figure C.1
NOTES:

1. FD base pin assignment:
pin 1 - "-" wire connection;
pin 2 - "+" wire connection;
pin 3 - "-" wire connection;
pin 4 - "+" wire connection;

2. Rk - the end element of the alarm system loop, which type and rate are determined by
the specific alarm control unit. Usually Roy is installed into the last FD base.
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APPENDIX D

Example of connection circuit of FD "Almaz" to the four-wire fire alarm system
(normally open contacts)

POINT TYPE FLAME DETECTOR "ALMAZ"

APPENDIX E

Example of connection circuit of FD "Almaz" to the four-wire fire alarm system
(normally shorted contacts)

FD pins
J_ 1 1 / 1
Firealarm [*12(2418 ' 2 ;{, 2
system '
3 I = 3
4 4 P 4
|
20p 7 7 / 7
.o oD 8 /S 1e
.(ff/
9 9 p—— / 9 =
10 10 ——< |10
Almaz FD Almaz FD Almaz FD
Figure D.1
NOTES:

1. FD base pin assignment:

pins 1, 3 - "-" wire connection;

pins 2, 4 - "+" wire connection;

pins 7, 8, 9, 10 - signal wire connection;

2. Pins 7 and 9 connected in parallel, pins 8 and 10 connected in parallel

ATTENTION! Specific connection circuits of FD "Diamond" to the four-wired alarm
system, and the resistors R rates are given in the user manual of the control panel used.

ATTENTION! It is recommended to use the control panel with the grounded *-" of supply
loop.

www.technotrade.ua Page 19 of 27

FD pins
R
Fire alarm
system loop |2 ol ol it _\ S
loop_ I'e 6 6
J_ 1 1 A 1
+12 (24) B /
2 2 /A 2
/4
3 3 pu——t g3
J
4 P R SR 4
Almaz FD Almaz FD Almaz FD
Figure E.1
NOTES:

1. FD base pin assignment:

pins 1, 3 - "-" wire connection;
pins 2, 4 - "+" wire connection;

pins 5, 6 - the signal loop connection;

ATTENTION! Specific connection circuits of FD "Diamond" to the four-wired alarm
system, and the resistors R rates are given in the user manual of the control panel used.

ATTENTION! It is recommended to use the control panel with the grounded "-" of supply

loop.

www.technotrade.ua
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APPENDIX F

Definition of area, controlled by FD in guarded premises.

FD is installed on the walls and enclosing structures of buildings, as well as under ceilings
or floors in premises controlled.

1. FD wall mounting.
In case of mounting the FD on the wall of guarded premises controlled area is as follows
(see. Figure F.1):

C - FD mounting point

H = FD mounting height
O = Optical axis angle

A - FDview angle

L, —Maximum flame
detection range

a - Big semi-axis of
ellipse
b = Small semi-axis of

ellipse
x = Distance from the wall

to the centre of ellipse
¥y = The half of secant
length
S,.. = Controlled area

a S, = The area, cut off
S S by the wall
) S - The total area
(S=S__+S)

Figure F.1
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In general, configuration of the controlled area looks like an ellipse, a square value is
calculated using the formula (1.1):

S=r-a-b, (1.1)

where a, b - semi-axis of the ellipse.

Semi-axis a and b can be obtained from the canonical equation of the ellipse and
trigonometric ratios sides and angles of triangles, which are cone section view of the FD.
At small angles of the optical axis of the FD you should be aware that some of the
controlled area is cut off by a wall where the FD is mounted, thus the controlled area Scon
=S-S1, where S1 - area, cut off by the wall.

Because the controlled premises usually have a rectangular shape, the quality of
evaluative value of the area you can use the square inscribed in an ellipse rectangle:

Sp:2'a'b—slp,, (12)

where S;p — is the cut off the by wall area.

Scon and Sr values of the area for the FD "Almaz", depending on the height of FD
mounting H, the maximum range of flame ignition source Lmax, the angle of inclination of
the optical axis o and the viewing angle of FD A, and the distance from the wall to the
center of the ellipse x and the half the length of the cutting y are given in table F.1.
Calculation and optimization of these values in the criteria of maximum protected area are
performed using software mathematical provisions on PC.

1.1. FD "Almaz" A =90 °, Lmax =50 m.

FD "Almaz" is usually selected to mount at a sufficiently great height. The most optimal
angle of the FD - 6 = 30 °. When installation height is up to 7 m you can increase the angle
by (5 + 10) degrees. This will increase the protected area in 1,5 + 2 times.

Table F.1 (c=30°)

Hm [S,.™| S, | L .M a,m b, m X, M Y, M

3 gAY 50,9 116 6 4,2 52 21

35 1057 69,3 13,5 7 5 6,1 25
www.technotrade.ua Page 22 of 27
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Table F.1 continued 2. Mounting the FD on the ceiling.
In case of mounting the FD on the ceiling the configuration controlled area will look like a
Hwm |S_.w| S, | L L b, ! ; : . . . .
Lt 1 max == “ e e circle (see. Fig. F.2). The value of controlled area (circle) is calculated with the formula

4 1381 | 905 | 155 8 57 | 69 | 28 2.1)
a5 | 1787 | 146 | 174 9 64 | 78 | 32

s | 2157 | 1414 | 193 | 10 71 87 | 35 Seon =71 (Lna” = H), @D
55 261 1711 21 11 78 95 39 where Lna’ — H? = R?, R — the radius of circle.

6 3107 | 2036 232 12 85 104 42
65 3646 239 25,1 13 9.2 13 46

Scon area value depending on installation height of FD H, the maximum range of flame
ignition source Ly, and radius R are shown in Table F.2.

g 4228 | 2772 27 14 99 121 5
75 4854 | 31872 29 15 106 13 53
C - FD mounting point
8 5523 362 309 16 13 139 5.7
85 | 6235 | 4087 | 328 | 17 12 | 147 ] & H «Flwconnting nelthe
A = FD view angle
9 698 4582 348 18 12 156 64

L., = Maximum flame

95 7789 | 5105 36,7 19 134 16,5 6,7 i
detection range

10 863 5657 386 20 141 173 7.1
" 1044 | 6845 425 22 15,6 191 78
12 1243 | 8146 46 4 24 17 208 8,5
13 1458 956 50,2 26 18,4 225 9,2
14 1691 1109 54,1 28 19,8 242 9.9

5, = Controlled area

15 1942 1273 58 30 212 26 106

16 2209 1448 618 32 226 277 13

17 2494 1635 65,7 34 24 294 12 See

18 2796 1833 69,5 36 255 311 12,7 L

19 3115 2042 734 38 26,9 329 134
20 3452 2263 73 40 283 346 141

Figure F.2
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1.1. FD “Almaz” A =90°, Ly =50 m.

APPENDIX G

Table F.2
H,m S, W | — R, M
won’ ’ . . .
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POINT TYPE FLAME DETECTOR "ALMAZ"

APPENDIX H

Certificate for quality management system ISO 9001-2009
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