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«  Before using the burner for the first time please carefully read the chapter “WARNINGS NOTES FOR THE USER : HOW TO USE THE
BURNER SAFELY” in this instruction manual, which is an integral and essential part of the product. The works on the burner and on
the esystem have to be carried out only by competent people.

+ Read carefully the instructions before starting the burner and service it.
+ The system electric feeding must be disconnected before starting working on it.
+ Ifthe works are not carried out correctly it is possible to cause dangerous accidents.

Statement of Conformity

Cé€

CE0085:
DVGW CERT GmbH, Josef-Wirmer Strasse 1-3 — 563123 Bonn (D)

We hereby declare under our own responsibility, that our domestic and industrial
blown air burners fired by gas, oil and dual fuel series:

BPM...; BGN...; BT...; BTG...; BTL...; TBML...; Comist...; GlI...; Gl...Mist;
Minicomist...; PYR...; RiINOx...; Spark...; Sparkgas...; TBG...;TBL...; TS...;
IBR...; IB...

(Variant: ... LX, with low NOx emissions)

respect the minimal regulation of the European Directives:
+ 2009/142/[EC (G.AD)
« 2004/108/EC (E.M.C.)
+ 2006/95/EC  (L.V.D)
+ 2006/42/EC  (M.D.)

and have been designed and tested in accordance with the European Standards:
+ EN 676 (gas and dual fuel, gas side)

+ EN 267 (light oil and dual fuel, oil side)
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Cento, 23 July 2013

R&D Manager CEO and General Manager
Eng. Paolo Bolognin Dr. Riccardo Fava
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FOREWORD

These warning notes are aimed at ensuring the safe use of the compo-
nents of heating systems for civil use and the production of hot water.
They indicate how to act to avoid the essential safety of the components
being compromised by incorrect or erroneous installation and by improper
or unreasonable use. The warning notes provided in this guide also seek
to make the consumer more aware of safety problems in general, using
necessarily technical but easily understood language. The manufacturer
is not liable contractually or extra contractually for any damage caused
by errors in installation and in use, or where there has been any failure to
follow the manufacturer’s instructions.

GENERAL WARNING NOTES

+ The instruction booklet is an integral and essential part of the product
and must be given to the user. Carefully read the warnings in the bo-
oklet as they contain important information regarding safe installation,
use and maintenance. Keep the booklet to hand for consultation when
needed.

+ Equipment must be installed in accordance with current regulations,
with the manufacturer’s instructions and by qualified technicians. By
the term ‘qualified technicians’ is meant persons that are competent in
the field of heating components for civil use and for the production of
hot water and, in particular, assistance centres authorised by the manu-
facturer. Incorrect installation may cause damage or injury to persons,
animals or things. The manufacturer will not in such cases be liable.

+ After removing all the packaging make sure the contents are complete
and intact. If in doubt do not use the equipment and return it to the
supplier. The packaging materials (wooden crates, nails, staples, pla-
stic bags, expanded polystyrene, etc.) must not be left within reach of
children as they may be dangerous to them. They should also be col-
lected and disposed on in suitably prepared places so that they do no
pollute the environment.

+ Before carrying out any cleaning or maintenance, switch off the
equipment at the mains supply, using the system’s switch or shut-off
systems.

« If there is any fault or if the equipment is not working properly, de-ac-
tivate the equipment and do not attempt to repair it or tamper with it
directly. In such case get in touch with only qualified technicians. Any
product repairs must only be carried out by BALTUR authorised assi-
stance centres using only original spare parts. Failure to act as above
may jeopardise the safety of the equipment. To ensure the efficiency
and correct working of the equipment, it is essential to have periodic
maintenance carried out by qualified technicians following the manufac-
turer’s instructions.

+ If the equipment is sold or transferred to another owner or if the owner
moves and leaves the equipment, make sure that the booklet always
goes with the equipment so it can be consulted by the new owner and/
orinstaller.

+ For all equipment with optionals or kits (including electrical), only origi-
nal accessories must be used.

BURNERS

+ This equipment must be used only for its expressly stated use: applied
to boilers, hot air boilers, ovens or other similar equipment and not
exposed to atmospheric agents. Any other use must be regarded as
improper use and hence dangerous.

* The burner must be installed in a suitable room that has ventilation in
accordance with current regulations and in any case sufficient to ensure
correct combustion

+ Do not obstruct or reduce the size of the burner’ air intake grills or the
ventilation openings for the room where a burner or a boiler is installed
or dangerous mixtures of toxic and explosive gases may form.

+ Before connecting the burner check that the details on the plate corre-
spond to those of the utility supplies (electricity, gas, light oil or other
fuel).

+ Do not touch hot parts of the burner. These, normally in the areas near
to the flame and any fuel pre-heating system, become hot when the
equipment is working and stay hot for some time after the burner has
stopped.

« Ifitis decided not to use the burner any more, the following actions must
be performed by qualified technicians:

a) Switch off the electrical supply by disconnecting the power cable from
the master switch.

b) Cut off the fuel supply using the shut-off valve and remove the control
wheels from their position.

¢) Render harmless any potentially dangerous parts.
Special warning notes

+ Check that the person who carried out the installation of the burner fixed
it securely to the heat generator so that the flame is generated inside
the combustion chamber of the generator itself.

+ Before starting up the burner, and at least once a year, have qualified
technicians perform the following operations:

a) Set the burner fuel capacity to the power required by the heat ge-
nerator.

b) Adjust the combustion air flow to obtain combustion yield of at least
the minimum set by current regulations.

c) Carry out a check on combustion to ensure the production of no-
xious or polluting unburnt gases does not exceed limits permitted
by current regulations.

d) Check the adjustment and safety devices are working properly.
e) Check the efficiency of the combustion products exhaust duct.

f) Check at the end of the adjustments that all the adjustment devices
mechanical securing systems are properly tightened.
g) Make sure that the use and maintenance manual for the burner is
in the boiler room.
+ Ifthe burner repeatedly stops in lock-out, do not keep trying to manually
reset but call a qualified technicians to sort out the problem.

+ The running and maintenance of the equipment must only be carried
out by qualified technicians, in compliance with current regulations.
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ELECTRICAL SUPPLY

+ The equipment s electrically safe only when itis correctly connected to an
efficient ground connection carried out in accordance with current safety
regulations. It is necessary to check this essential safety requirement.
If in doubt, call for a careful electrical check by a qualified technicians,
since the manufacturer will not be liable for any damage caused by a
poor ground connection.

+ Have qualified technicians check that the wiring is suitable for the
maximum power absorption of the equipment, as indicated in the technical
plate, making sure in particular that the diameter of cables is sufficient
for the equipment’s power absorption.

+ Adapters, multiple plugs and extension cables may not be used for the
equipment’s power supply.

+ According to current safety regulations, an omnipolar switch with a contact
opening gap of atleast 3 mm is required for the mains supply connection.

« Extract the power cable external insulation as strictly necessary for the
connection, in order to avoid that the cable comes into contact with metal
parts.

+ An ominpolar switch in accordance with current safety regulations is
required for the mains supply connection.

+ The electrical supply to the burner must have neutral to ground
connection. If the ionisation current has control with neutral not to ground
itis essential to make a connection between terminal 2 (neutral) and the
ground for the RC circuit.

+ The use of any components that use electricity means that certain
fundamental rules have to followed, including the following:
- do not touch the equipment with parts of the body that are wet or damp
or with damp feet
- do not pull on electrical cables
- do not leave the equipment exposed to atmospheric agents (such as
rain or sun etc.) unless there is express provision for this.
- do not allow the equipment to be used by children or inexpert persons.

+ The power supply cable for the equipment not must be replaced by the
user. If the cable gets damaged, switch off the equipment, and call only
on qualified technicians for its replacement.

+ Ifyou decide not to use the equipment for a while it is advisable to switch
off the electrical power supply to all components in the system that use
electricity (pumps, burner, etc.).

GAS, LIGHT OIL, OR OTHER FUEL SUPPLIES
General warning notes

+ Installation of the burner must be carried out by qualified technicians
and in compliance with current law and regulations, since incorrect
installation may cause damage to person, animals or things, for which
damage the manufacturer shall not can be held responsible.

+ Before installation it is advisable to carry out careful internal cleaning
of all tubing for the fuel feed system to remove any residues that could
jeopardise the proper working of the burner.

+ For first start up of the equipment have qualified technicians carry out
the following checks:

+ Ifyou decide not to use the burner for a while, close the tap or taps that
supply the fuel.

Special warning notes when using gas

+ Have qualified technicians check the following:
a) that the feed line and the train comply with current law and regulations.
b) that all the gas connections are properly sealed.

+ Do not use the gas pipes to ground electrical equipment.

+ Do not leave the equipment on when it is not in use and always close
the gas tap.

+ Ifthe user of is away for some time, close the main gas feed tap to the
burner.

+ Ifyou smell gas:

a) do not use any electrical switches, the telephone or any other object
that could produce a spark;

b) immediately open doors and windows to create a current of air that
will purify the room;

c) close the gas taps;
d) ask for the help of qualified technicians.

+ Do not block ventilation openings in the room where there is gas
equipment or dangerous situations may arise with the build up of toxic
and explosive mixtures.

FLUES FOR HIGH EFFICIENCY BOILERS AND SIMILAR

It should be pointed out that high efficiency boilers and similar discharge
combustion products (fumes) at relatively low temperatures into the flue.
In the above situation, traditional flues (in terms of their diameter and heat
insulation) may be suitable because the significant cooling of the combustion
products in these permits temperatures to fall even below the condensation
point. In a flue that works with condensation there is soot at the point the
exhaust reaches the atmosphere when burning light oil or heavy oil or the
presence of condensate water along the flue itself when gas is being burnt
(methane, LPG, etc.). Flues connected to high efficiency boilers and similar
must therefore be of a size (section and heat insulation) for the specific use
to avoid such problems as those described above.
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TECHNICAL SPECIFICATIONS

TBG 45 PV TBG 60 PV
MAX kW 450 600
THERMAL CAPACITY MIN KW 100 120
OPERATION Progressive two stage
NOx EMISSIONS mg/kWh | < 80 (Class Ill according to EN 676)
kw 0,50 0,75
MOTOR rp.m. 2730 2800
ABSORBED ELECTRICAL POWER* kw 0,71 0,98
line FUSE 230V 4A 4A
IGNITION TRANSFORMER 26 kV - 40 mA - 230/240 V - 50/60 Hz
VOLTAGE 1IN~ 230V + 10% - 15% - 50/60 Hz
PROTECTION RATING IP 44
FLAME DETECTOR IONIZATION PROBE
NOISE** dBA 73 | 75
AMBIENT TEMPERATURE OF OPERATION MAX < 40
MIN °C -10
WEIGHT kg 42 | 44
Natural Gas (G 20)
MAX  mn/h 45,3 60,3
FLOWRATE MIN  mn/h 10,1 12,1
PRESSURE MAX  mbar 360
STANDARD ACCESSORIES TBG 45 PV TBG 60 PV
BURNER COUPLING FLANGE 2 2
INSULATING GASKET 1 1
STUD BOLTS N°4M12 N°4M12
HEXAGONAL NUTS N°4M12 N°4M12
FLAT WASHERS N°4 @12 N°4 @12

*)  Total absorption at start with ignition transformer on and fan motor supplied at 50 Hz.
**) Noise levels measured in the laboratory of the manufacturer with burner running on test boiler, at maximum nominal thermal output.

TECHNICAL AND FUNCTIONAL SPECIFICATIONS

Gas burner with low NOx and CO emissions in accordance
with "Class Ill" of the European standard EN676

Two-stage progressive output operation.

Adjustment of the number of revolutions of the fan according
to the operating stage through a frequency converter to obtain
a noticible reduction in noise and electricity consumption.

Combustion head with exhaust gas recirculation which allows
extremely low polluting emissions with particular attention to
nitric oxide (NOXx).

Maintenance facilitated by the fact that the mixing unit can be
removed without having to remove the burner from the boiler.

Combustion air flow adjustment with closure of the shutter

when paused to prevent any heat dispersion to the flue.

Gas adjustment through the single stage working valve

controlled electromagnetically.

Possibility to integrate the burner with a kit for valve seal control.

Equipped with 4 and 7 pole connectors, 1 flange and 1 insulating

seal for fixing to the boiler.

Gas train exit from below.
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CONSTRUCTION CHARACTERISTICS

The burner consists of the following parts:

Combustion air intake with butterfly gate for adjusting the air
flow rate, designed to obtain optimal linear air shutter opening.

Mounting flange to the sliding generator, to adapt the
protuberance of the head to various types of heating generators.

Air pressure switch to ensure the presence of combustion air.

Adjustment of air intake for the first and second stage by means
of electric servomotor.

Frequency converter to obtain a noticible reduction in noise
and electricity consumption.

Gas train complete with safety valve and single stage operation,
and electromagnetic functioning, minimum pressure switch,

pressure regulator and gas filter.
Flame detection by ionisation electrode.

Automatic command equipment and burner control according
to European regulation EN298.

Connection to gas train with fail safe connectors.

7 pole plugs for the electricity and thermostat supply of the
burner, 4 pole plug for the command of the second stage of
operation.

Suitable for microammeter connection to the ionisation cable.

Electrical system with protection rating I1P44.

?\
% S S N, - J— R
o i &
L\@ p 12
Al A2 C
A
1) Combustion head
2)  Insulation Gasket
3)  Burner connection flange "
4)  Combustion head adjustment device - =
5)  Cover 0 ‘\ \
6)  Gas train connector flange 2 |
7)  Electrical panel Y 156 455y
8)  Motor L TBG 60P-V
9)  Airregulation servomotor L
10)  Air pressure switch
10a) Second stage air control pressure switch
1) Inverter
12)  gas throttle strap activation
MODEL A Al | A2 B Bl | B6 | C D D E F | L L M N
min | max %} a min | max
TBG45PV | 550 | 270 | 280 | 435 | 325 | 160 | 920 | 140 | 300 | 137 | 133 | 215 | 200 | 245 | M12 | 145
TBG60PV | 550 | 270 | 280 | 455 | 325 | 160 | 920 | 140 | 300 | 156 | 152 | 260 | 225 | 300 | M12 | 160
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ELECTRICAL BOX COMPONENTS

13)  Equipment
14)  Ignition transformer
17) 7 pole plug
18) 4 pole plug
19)  Led burner on %
20)  Led burner lock-out §
21)  Reset button %
22)  ONIOFF switch 8
23)  Inverter fuse
24)  Burner fuse
2
OPERATING RANGE
TBG 45 PV TBG 60 PV
TBG 45 PNV TBG 60 PNV

mbar
10

100 200 300 400
10 20 30 40
2 4 6 8 10 12 14 16

The working fields are obtained from test boilers corresponding
o the standard EN676 and are indicatively for the combination
burner-boiler. For correct working of the burner the size of the

ombustion chamber must correspond to current regulations; if
not the manufacturers must be consulted.

500
50
20

26

700
70

0002922650

kw
m/h(Metano)

. n/h(G.PL.)
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POWER SUPPLY LINE

The gas supply scheme is shown in the diagram below. The gas train
is certified in accordance with regulations EN 676 and is supplied
separately from the burner.

A manual shut off valve and anti-vibration joint must be installed

upstream of the gas valve, as shown in the diagram.

In the case of a gas train with a pressure regulator that is not

incorporated in a monoblock valve,

we consider it useful to give the following practical advice regarding

the installation of accessory components to the gas piping close

to the burner:

+ Toprevent severe drops in pres-sure on ignition it is advisble to
have a length of piping of 1.5 to 2 metres between the point of
application of the stabiliser or pressure reducer and the burner.
This pipe must have a diameter equal to or greater than the
connector to the burner.

GENERAL GAS BURNER SYSTEM

O

+  Forthe better working of the pressure regulator it is advisable to
apply it to the horizontal piping, after the filter. The gas pressure
regulator must be adjusted when working at maximum capacity
and actually used by the burner.

The delivery pressure must be adjusted to a level slightly below the
maximum obtainable. (that which is obtained when the regulation
screw is turned almost to the end); in the specific case, when the
regulation screw is tightened, the output pressure from the regulator
increases and when it is loosened it decreases.

11 11a

13

Legend
1) Manual shut off valve

(2]

Pressure regulator

2)  Anti-vibration joint
3) Gasfilter
4)  Minimum gas pressure switch
5)  Safety valve
)
)

7)  Valves seal control device (obligatory for burner with

maximum nominal thermal out-put over 1200 kW)

o
<]
o
—
o)
[=2]
N
(=]
(=]
o

8)  Slow opening working valve

9)  Air shutter servomotor control

10) Air adjustment gate

11)  Air pressure switch

11a) Second stage air control pressure switch
12) Combustion head

13) Gas adjustment butterfly valve
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APPLICATION OF BURNER TO BOILER

Position insulating seal 3 on the sleeve, placing cord 2 between .
the flange and the seal. 7

slacken screws “6”,

adjust the position of connection flange “5” so that the combu-
stion head penetrates the furnace up to the length recommen-
ded by the generator manufacturer.

Fasten the burner 4 to the boiler 1 by means of the stud bolts,
washers and the nuts provided 7.

N m——

cod 0002935610

ﬁ Competely seal the space between the tube
unit of the burner and the hole in the refractory
panel using suitable materials to do so.

ASSEMBLING THE GAS TRAIN

There are different ways of assembling the valve train 8 and 8a as
shown in the drawing.

Choose the most rational position for the set-up of the boiler room
and the position in which the gas pipe arrives.

:
:
p

fig-2
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ELECTRICAL CONNECTIONS

The monophase power supply line must have a switch with fuses.
For the electrical connections (line and thermostats), follow the at-
tached wiring diagram. To carry out the connection of the burner to
the power supply line proceed as follows:

Unscrew the 4 screws (1) in figure 1.
Remove the lid to access the burner's electrical panel.

Loosen screws (2) to remove the cable float plate (3),
pass the two 7 and 4 pole plugs through the hole in figure 2.

Reposition the cable float plate as in figure 3. Turn the cam (4)
so that the float exerts sufficient pressure on the two cables,
then tighten the screws that fasten the cable float. Finally, con-
nect the two 7 and 4 pole plugs (see figure 4).

the housings for the cables for the 7 and 4
pole plugs are for @ 9.5-10 mm and @ 8.5-9
mm cable respectively, this is to ensure the
protection rating of IP 44 (Standard IEC EN
60529) for the electrical panel.

To reclose the electrical panel lid, tighten the 4 screws (1) with
adequate torque to ensure the correct seal.

LAY

f]i
-'I. 3

*open the burner’s electrical panel.

P

f]i
.'I. 5

*voltage, even when disconnected from the

only professionally qualified technicians may

Before performing maintenance works
disconnect the power supply and make
sure it cannot be re-connected by accident.
The inverter remains hot for a few minutes,
resulting in risk of skin burns or injuries.

The inverter can still be charged with high

mains power.

Before performing any installation work on the equipment, wait five
minutes after deactivating it.
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Fig. 3

Fig. 4
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OPERATION DESCRIPTION

TBG 45/60 PV burners work in progressive two stage operation, and
therefore can work at two stages of power, the gas train provided
is composed of an ON/OFF type safety valve and a single stage
slow opening main valve.

Adjusting the air flow rate in relation to each stage is performed
using the combined actions of the air shutter activated by the
servomotor (1) and the inverter (2) which drives the rotation speed
of the electric motor hence varying the air flow produced by the fan.
The gas flow adjustment in the first and second stage is carried
out by a streamlined valve (3) whose movement is caused by the
rotation of the servomotor (1) through the lever and return system (4).
The inverter allows the programming of three rotation speeds for
the electric motor:

Vs rotation speed in relation to the ignition stage
V1 rotation speed in relation to the first stage of power
V2 rotation speed in relation to the second stage of power

To adjust the V1, Vs, V2 speeds consult chapter: “FREQUENCY
CONVERTER".

When the main switch is closed, if the thermostats are closed, the
voltage reaches the command and control equipment which starts
the boiler (LED 19 on).

This turns on the fan motor for preventilation of the combustion
chamber. During the preventilation phase the motor goes to speed
V2 in second stage.

At the same time, the rotation of the servomotor (1) puts the air
shutter into the open position corrisponding to the second flame,
as a result the preventilation phase comes only with the air shutter
in the second flame position.

At the end of the preventilation phase, the air shutter and the gas
throttle are returned to the position set for the first flame. Meanwhile
the inverter turns the motor at the Vs speed programmed for the
ignition stage. The ignition transformer will cut in and, after two
seconds, the gas valves open

The presence of the flame, detected by the control device, permits
continuation and completion of ignition, turning off the ignition
transformer.

O

Subsequently, according to the heat requested by the system, the
burner continues to operate in first stage with the motor at V1 speed
otherwise it passes to the second stage of power by the progressive
opening of the air shutter and the gas throttle simultaneously. During
operation in second stage the motor goes to rotation speed V2.
At the moment in which the demand for heat from the system is
satisfied, the boiler thermostat will intervene and shut down the
boiler. The air shutter through the rotation of the servomotor will
reach the closed position when inactive.

In the event that the control device does not detect the presence
of a flame, the control box activates a “safety shut down” within 3
seconds of the opening of the main gas valve. In “safety lock-out”
mode the valves are closed again immediately. To release the
appliance from safety lock-out mode, press the lockout reset button
(21) on the electrical panel.

Vo

c0d.0002936311

(CJ1a]

n° 0002936270
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ELECTRODES/IONISATION PROBE ADJUSTMENT DIAGRAM

S
g\
2
S
8
TBG 45 PV / PNV
S
ml
TBG 60 PV / PNV §
8
2
0
1- lonisation electrode Z
Mod. A B c 2- Ignition electrode LIJ
TBG 45 PV / PN-V 4 5 4 3- Flame disk
TBG 60 PV / PN-V 4 10 4- Mixer
5- Gas outlet pipe
E-ATTENTION: Central nozzle hole outlet near the electrode end.
ADJUSTING AIR ON THE

COMBUSTION HEAD

The combustion head has an adjustment device that allows
the air passage between the disk and the combustion head to
be opened or closed. You are thus able to obtain, closing the
passage, high pressure upstream of the disk even at low capacity.
The high speed and turbulence of the air allows greater penetration
into the fuel and therefore excellent mixture and flame stability.
High air pressure upstream of the disk may be necessary to
prevent flame fluctuations, this is particularly essential when the
burner works on the combustion chamber that is pressurized and/
or at a high thermal load.

It's evident from the above, that the device which closes the air
on the combustion head should be put in such a position as to
always obtain a decidedly high air pressure value behind the disk.
Itis advisable to adjust it in such a way as to obtain a closure of the
air at the combustion head that will require a significant opening of
the air damper that regulates the aspiration flow from the burner
fan. This must of course be the case when the burner is working at
the maximum desired supply.

In practice you have to start the adjustment with the device that
closes the air at the combustion head in an intermediate position,
switching on the burner for approximate adjustment as explained

previously.

When the maximum desired supply has been reached, the
position of the device that closes the air at the combustion head is
corrected, moving it forward and backwards, until the right amount
of airis flowing to the supply, with the air shutter opened slightly.
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0006081445_201403




COMBUSTION HEAD ADJUSTMENT DIAGRAM

FIG. 1
o
(o]
w
o
ar)
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e I | FIG. 1
g .
=
e
4
Value indicated by AThe above adjustments are indicative only; position the
BURNER X index 4 combustion head according to the characteristics of the
TBG 45 PV 3+31 0+32 combustion chamber
TBG 60 PV 6+34 0+32

X= Distance combustion head-disk; adjust the distance X
following the indications below:

a) loosen screw 1

b) turn screw 2 to position the combustion head 3, referring to
index 4.

c) adjust the distance X between the minimum and maximum
according to the indications in the table.
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SERVOMOTOR CAMS ADJUSTMENT

S

1]

>

S

3

INSERTION AND DISINSERTION LEVER MOTOR CONNECTION - CAMSHAFT ADJUSTABLE CAMS
REFERENCE SCALE POSITION INDICATOR

[ 2nd FLAME AIR ADJUSTING CAM (80°) (%
Il TOTAL AIR CLOSURE (BURNER AT STANDSTILL (0°) j
1T 1st FLAME AIR ADJUSTING CAM (30°) D)
v 2nd FLAME INVERTER ACTUATING CAM (40°) =Z
Vv 2nd FLAME AIR PRESSURE SWITCH ACTUATING CAM (80°) J
TO MODIFY THE SETTING OF THE CAM USED,
USE THE RESPECTIVE RINGS (I -11 - 111 ...) THE SCALE ON THE RING INDICATES
THE ROTATION ANGLE SET FOR EACH CAM ON THE RESPECTIVE REFERENCE
SCALE.

13/26
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STRAP POSITION ADJUSTMENT FOR
GAS THROTTLE ACTIVATION

Strap position adjustment for gas throttle activation

The adjustment of the TBG 45/ 60 PV burner fuel capacity is carried

out using the rotation of a butterfly valve whose movement is due

to the rotation of the air shutter using the strap (3) in the figure.

According to the position in which the joints at the end of the strap

are fixed (foles 1,2,3,4 of lever A fixed to the air shutter pin or holes

1,2,3 of lever G fixed to the gas throttle pin) different rotation ratios

for the two shutters is acheived.

The factory setting for the TBG 45/ 60 PV models envisages the

following combinations:

Gas throttle lever G: hole N.2

Air valve lever A: hole N.3

With this combination, in relation to the maximum opening position

of the air shutter (90°), the maximum opening of the gas throttle is

achieved (90°).

The factory setting guarantees optimal burner operation in the

majority of applications, although in some cases it is better to modify

the position of the joints on one or both of the levers (see table).

The modify the position of the strap proceed as follows:

- Unscrew the two holding nuts of the pins on the two levers.

- Remove the strap and reposition it inserting the joint pins into
chosen holes.

- Fix down the strap again tightening the nuts and relative washers.

A In the event the position of the straps is modified with respect

the factory configuration, it is advisable to set the air flow
regulation cam to 22 flame in the position corresponding to
the maximum opening of the gas throttle.

Advised strap position relating to the second stage burner thermal
output

Second stage Air lever hole | Gas lever hole
thermal output [kW] A G
450-350* 3 2
TBG 45 PV 350-250+* 4 2
4 1
600-450* 3 2
4 2
TBG 60 PV 450-300** . .

*  Factory configuration
** The best configuration can vary according to the charactersitics
of the application

O

AIR PRESSURE SWITCHES

The TBG 45 / 60 PV series burners are equipped with two air
pressure switches which take the pressure signal in the same point
inside the fan. The pressure switch (1) (see diagram) carries out the
function of safety device envisaged by standard EN 676.

The pressure switch for second stage air pressure control (2) allows
surveillance of the proper operation of the burner in the second
stage of power. For example, if due to a faulty inverter, when passing
from first to second stage, the motor does not reach V2 speed (see
chapter: “FREQUENCY CONVERTER’, necessary to guarantee the
supply of the correct combustion air flow rate, the pressure switch
for second stage air pressure control detects pressure lower than
that set and locks out the burner.

When the burner does not operate in second stage, the signal from
the pressure switch (2) is ignored and the burner control is assigned
to the pressure switch (1) as envisaged by the standard.

Air pressure switch adjustment scale (1): 0.4 + 3 mbar
Sepond stage air (?,ontrol pressure switch 95+ 50 mbar
adjustment scale (2):

0002936300

0002937510
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FREQUENCY CONVERTER

Inverter technical specifications for TBG 45/60 PV models

Power supply voltage: 230 Vac 50/60 Hz single-phase

N. 3 adjustment buttons

N.4 green leds indicating the usual motor rotation speed level (Vs,
V1, V2, V3)

N.8 red leds indicating the frequency value of the output signal in
relation to the usual speed level.

N. 1230 Vac digital output through clean contact

PC connection for diagnostics and parameter setting through serial
port

EEPROM for storing operating parameters and alarm/fault
registration.

Minimum working frequency: 18 Hz

Maximum working frequency: 50 Hz

Instructions for adjusting the motor rortation speed

The inverter allows the adjusting of three rotation speeds for the

motor-fan:

Vs level (factory setting: 30 Hz): rotation speed in relation to the
burner ignition stage

V1 level (factory setting: 25 Hz): rotation speed in relation to the
first stage of operation

V2 level (factory setting: 50 Hz): rotation speed in relation to the
second stage of operation.

Level V3: to be ignored for TBG 45/60 PV models.

It is not possible to adjust V2 to a lower value than V1 and Vs.

To adjust the output signal frequency in relation to the 3 speed levels
itis necessary to enter into programming mode by holding down the
SET key for a few seconds until the leds start flashing.

Having entered programming mode, the green led related to Vs will
begin to flash; it is now possible to adjust the motor rotation speed
value in Vs by pressing the + key to increase the speed value or
the - key to reduce it, as many times as necessary.

Every press on the + o - keys corresponds to an increase or
decrease of 0.2 Hz to the inverter output signal. To quickly change
the frequency hold one of the two the buttons down for a prolonged
period (maximum 16 seconds).

The motor follows the adjustment by increasing or decreasing
rotation speed in relation to the frequency set.

The frequency value is displayed approximately by the number
of flashing red leds. With each increase of 4 Hz in the output
frequency signal an additional led will light up (see table 1). The table
represents the intervals in which the set frequency (INVERTER) can
be found, in relation to the number of lit red leds.

Having finished the speed adjustment in Vs, press the SET key for
about 2 seconds to go to the usual speed level in V1: the green led
related to V1 will start flashing.

At this point the same procedure described above is repeated to
adjust in sequence the motor rotation speed in V1 and V2, while
V3 is ignored for TBG 45/60 PV models.

Having finished the adjustment for the three speed levels, exit
programming mode by pressing the SET key again for a few seconds
until the leds stop flashing. The parameters set for the three levels
are then stored.

In the event the SET key is not pressed, the inverter will automatically

O

exit programming mode after 30 minutes.

In working conditions, the led window allows the operating status
of the burner to be displayed: if the burner is operating in first or
second stage, or it is in the ignition stage the relative green led
lights up and a number of red leds according to the frequency of
the signal the motor is receiving in that moment which determine
its rotation speed.

To perform adjustments and precise frequency readings of the 3
speed levels it is necessary to interface the inverter with the PC
by connecting them via the serial port using the appropriate cable,
which can be provided by the manufacturer on request.

Inverter lock-outs and faults

If during burner operation, faults are detected in the inverter such as
overcurrents, overheating inside the board casing or a power supply
voltage drop, the inverter activates the emergency shutdown and
cuts power to the motor.

In the event of an inverter lock-out, the cause of the shutdown can
be traced by reading the error code signalled by the illumination of
the relative led (see table 2).

To restart the burner after an inverter lock-out, it is necessary to
manually reset using the following procedure:

1) Cut power to the burner

2) Wait for around one minute to allow the discharge of the
electrolytic condensors fitted to the inverter. During the discharge
of the condensors the leds will flash rapidly.

3) Once the leds have stopped flashing rapidly, this means that the
discharge of the condensors has finished, at this point restore
power to the burner and reactivate it.

The inverter is equipped with a EEPROM that is able to store the

machine history of the last ten alarms. To access this data it is
necessary to interface inverter with the PC by connecting them via

1\ 2 3 §
N:mmwwm)
SET@@ | |
5/\ ™,
w\ I
| |

N

1 Key for selecting and setting speed level
Key to increase motor rotation speed
Key to decrease motor rotation speed
Serial port access plug

Row of red leds indicating inverter ouput frequency

(o> RN I S \ S

Row of green leds indicating speed level
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the serial port using the appropriate cable, which can be provided

by the manufacturer on request.

TABLE 1

Table indicating the set frequencies

Number of red lights on Output frequency scale [Hz]

1 18- 22
2 22 -26
3 26 - 30
4 30-34
5 34-38
6 38-42
7 42 - 46
8 46 - 50

TABLE 2

Inverter fault code table

Green =GR@®

Red =RD@

DISLAY FAULT CODE DESCRIPTION POSSIBLE CAUSES
Q000 No.4 green LEDs on, | The internal temperature of the | The burner is installed in an environment with
@OOOOOOO |redLED No.1on microcontroller has reached | temperature conditions outside the envisaged

unacceptable values limits for proper operation (At > 40°C).
000 No.4 green LEDs on, | The temperature measured by the | - Unacceptable ambient temperature (At >
O@OOOOOO |redLED No.2on heat sink on the NTC sensor has | 70°C).
reached unacceptable values. The [ - Insufficient thermal exchange by the heat sink
fault status does not remain when | (Check that the space between the heat sink
the motorinverter resets and restarts | fins is not clogged by dust or dirt)
automatically
0000 No.4 green LEDs on, | The burner power supply voltage has | Power surges in the electrical supply line.
OO0O@OOOOO |redLED No.30on reached unacceptable values. Check that the line is within the values (V=230
-10% +15%)
Q000 No.4 green LEDs on, | The internal power voltage + 15V DC | Inverter board fault. Contact assistance centre
OO0O0@OOOO |red LED No.4 on of the motorinverter has fallen below
unacceptable values
000 No.4 green LEDs on, | The electric current in the motor has | The electric motor has absorbed an higher
OO0O0O0O@®@OOO |redLED No.50n exceeded the safety threshold. amount of current than the amount on its rating
plate, due to an overload for example.
0000 No.4 green LEDs on, | The electric current in the motor | The electric motor has absorbed an higher
OO0OO0OO0O@OO |redLED No.6 on has exceeded the safety threshold. | amount of current than the amount on its

Hardware fault

rating plate, due to the seizure of a bearing
for example.
Inverter board fault, contact Assistance centre

16/26
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STARTING UP AND REGULATION

Check that there is water in the boiler and that the system’s
gate valves are open.

Make absolutely sure that the products of combustion can be
released freely (boiler and flue dampers must be open).

Check that the voltage of the electrical line corresponds to that
required by the burner. The electrical connections must be
suitable for the voltage levels available. Check that all electrical
connections made on-site are performed correctly as shownin
our wiring diagram. Prevent the second flame from functioning
by disconnecting the 4 pole connector (18) from the electrical
panel for TBG 45/60 PV burners.

Check the correct positioning of the straps for gas throttle
activation (see paragraph: “Strap position adjustment for gas
throttle activation”). To this aim, after having excluded the
motor-camshaft coupling of the air flow adjustment servocontrol
(see 0002936390), check that completely opening the air
shutter, the gas throttle goes to a maximum opening position
(index of gas throttle pin at a position of 90°). In the event that
it were necessary to modify the position of the strap, follow the
instructions laid out in paragraph: “Strap position adjustment
for gas throttle activation”.

During the initial adjustment operations of the burner set the
air pressure switch and the air pressure control pressure
switch in second stage to the minimum value on the respective
adjustment scale.

Adjusting the air flow rate for first ignition:
position the gas flow regulation cam for the first flame at quite a
low open angle, around 20°-25° (see 0002936390). If it exists,
open the safety valve flow regulator completely.

Now switch on the control panel switch (22). The control
equipment thus receives voltage and the programmer
causes the burner to switch on as described in the chapter
“OPERATION DESCRIPTION””. On first switching on repeated
“lock outs” may occur due to:

a) The gas piping is not being freed of air correctly and so there
is not enough gas to provide a stable flame.

b) “lock out” with flame present may be caused by instability in
the ionisation area, due to an incorrect air/gas ratio. This can
be solved by changing the amount of air and/or gas supplied
so as to find the right ratio. The same problem may be caused
by incorrect air/gas distribution in the combustion head. This
can be remedied with the combustion head adjustment
device by closing or opening further the air passage between
combustion head and gas diffuser.

¢) ltmay happen that the ionisation currentis interfered with by the
discharge current of the ignition transformer (the two currents
have a common path on the burner’s “mass”) so the burner gets
locked out due to insufficient ionisation This can be remedied
by inverting the supply (230V side) of the ignition transformer.
This problem may also be caused by an insufficient “ground

connection” to the burner’s casing.

d) In the event that ignition is difficult it is advisable to check the

Vo

c0d.0002936311

8)

10)

17/26
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air/gas ratio in the ignition phase proceeding with the inverter
“VS” parameter adustments (see chapter FREQUENCY
CONVERTER)

Having completed the adjustments for the first ignition, store
the setting in the inverter by exiting the programming mode
(see chapter FREQUENCY CONVERTER). Switch off the
burner and reconnect the previously disconnected 4 pole
connector. Ensure that the air flow regulation camin the second
stage of the electric servomotor is positioned at 90°.

Adjustment of second stage power.

Reconnect power to the burner closing the main switch. The
burner will switch on automatically and activate the second
stage. With the aid of appropriate instruments, attend to the
regulation of the air and gas flow according to the procedures
subsequently described:

-To regulate the gas flow operate the valve regulator: to this
end consult the instructions related to the single stage gas
valve model installed.

- To adjust the air flow rate, vary the rotation speed of the fan
motor in second stage then proceed with the adjustment of
the inverter V2 parameter (see paragraph: “FREQUENCY
CONVERTER?”). Progressively adjust the motor rotation
speed and therefore the air flow by pressing the inverter +
or — keys, checking with appropriate instruments that the
combustion is correct (CO, max= 10%, O, min=3%, CO
max=0,1%). Having finished the air and gas flow adjustment,
check the actual gas flow rate by reading the meter. Avoid
keeping the burner running if the capacity is greater than the
maximum permitted amount for the boiler, or there is a risk
it could be damaged

Adjustment of first stage power.

Having finished regulating the burner in the second stage, put
the burner into the first stage without varying the regulation
of the gas valve already undertaken in point 9. With the aid of
appropriate instruments, attend to the regulation of the air and
gas flow according to the procedures subsequently described:

:
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11)

12)

13)

1)

15)

- To adjust the air flow rate proceed with the setting of the servo
control air adjustment cam in first stage (see 0002936390),
until the desired gas flow rate is obtained, as the rotation of
the gas throttle is derived from the rotation of the air shutter

- To adjust the air flow rate, vary the rotation speed of the
fan motor in first stage then proceed with the adjustment
of the inverter V1 parameter (see chapter “FREQUENCY
CONVERTER?”). Progressively adjust the motor rotation
speed and therefore the air flow by pressing the inverter +
or — keys, checking with appropriate instruments that the
combustion is correct (CO, max= 10%, O, min=3%, CO
max=0,1%). Having finished the air and gas flow adjustment,
check the actual gas flow rate in first stage by reading the
meter.

Adjusting the air flow rate for ignition.

Ignition of the burner takes place with the air shutter and gas
throttle adjusted for first stage operation. Once adjustment
of the first stage has been carried out the burner needs to
be switched off with verfication that the ignition is not noisy.
In the event of pulsations during ignition, it is possible to "adjust"
the air flow rate for ignition proceeding with the adjustment
of the inverter Vs parameter (see chapter “FREQUENCY
CONVERTER?”). It is often advisable to set Vs at a slightly
higher value than V1.

Adjusting the air pressure switch.

Put the burner into first stage operation and increase the air
pressure switch setting until the burner goes into lock-out.
Adjust the setting of the pressure switch to a level slightly below
the actual air pressure detected in first stage operation. Release
the burner and check that it starts up correctly.

Adjusting the air control pressure switch in second stage.
Put the burner into second stage operation and increase the
air pressure switch setting (see chapter “AIR PRESSURE
SWITCHES”) until the burner goes into lock-out. Adjust the
setting of the pressure switch to a level slightly below the actual
air pressure detected. Release the burner and check that it
operates correctly in second stage.

The control pressure switches for the gas (minimum) are to
prevent the working of the burner when the pressure of the
gas is not as provided for. It is clear from the specific function
of the pressure switches that the control pressure switch for
minimum pressure must make use of the contact that is closed
when the pressure switch detects pressure greater than that
for which it is regulated. The adjustment of the minimum gas
pressure switch must therefore be carried out when the burner
is started up, in accordance with the pressure that is found at
the time. The triggering (i.e. the opening of the circuit) of any
of the pressure switches when the burner is running (flame on)
causes the burner to stop immediately. When first switching
on the burner it is essential to check the correct working of the
pressure switch.

Check the triggering of the flame detector (ionisation electrode).
Disconnect the jumper between terminals 30 and 31 on the
printed circuit board and switch on the burner. The equipment
must run through its cycle completely and, three seconds after
the ignition flame has formed, “lock-out”. This check must also

18/26
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be carried out when the burner is already on. Disconnecting
the 30 and 31 jumper, the equipment must immediately go into
its “lock-out” action.

16) Check that the boiler thermostats or pressure switches are

operating correctly (they must cause the boiler to shut down
when they intervene).

ﬁ Check that the ignition takes place properly. In the event

that the mixer is too far forward, it may happen that the
speed of the delivery air is so high that ignition is difficult.
If this happens, the mixer must be shifted back by degrees
until it is in a position in which ignition occurs normally, and
this new position can be regarded as the final position.
We remind you that is preferable, in the case of the small
flame, to limit the quantity of air to the lowest amount
possible needed for safe ignition, even in the most difficult
circumstances.




IONISATION CURRENT MEASUREMENT

To measure the ionisation current, remove the jumper between
terminals 30-31 on the printed circuit board with the burner off.
Connect a microampmeter with a suitable scale to the terminals
and restart the burner. Once the flame has appeared it will be
possible to measure the ionisation current, the minimum value
of which ensuring the operation of the equipment is shown in the
specific wiring diagram. After making the measurement, reset the
jumper that has been disconnected.
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CONTROL EQUIPMENT AND COMMANDS FOR GAS BURNERS LME 22... ||
Equipment and Safety | Preventilation Pre- o Time between opening|  Air shgtter Alrshytter
rogrammer time time ianition Post-ignition | of 1st flame valve opening closing
Prog g and 2nd flame valve | stroke time stroke time
LME 22.331A2 3 30 2 2 1 12 12
LME 22.233A2 3 30 2 2 1 30 30
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GAS BURNER CONTROL DEVICE GAS LME 22...

Operational status indication During startup, status indication takes place according to the following table:
Color code table for multicolor signal lamp (LED)
Status Color code Color
Waiting time «tw», other waiting states O. Off
Ignition phase, ignition controlled o Flashing yellow
Operation, flame o.k. L Green
Operation, flame not o k. momomomoam Flashing green
Extraneous light on burner startup H oH pH pE pH Green-red
Undervoltage O pO pO pO PO Yellow-red
Fault, alarm P Red
Error code output (refer to «Error code tablex) pO pO pO poO Flashing red
Interface diagnostics PPPPPPPP Red flicker light
N
Legend .... Steady on P Red
j (@) Off O Yellow
N [ Green g
= 8
D) After lockout. the red fault signa llamp will remaln steady =
=Z on. In thal conditio visual diagnostics of the cause of fault ~ |-ockoutpositon Lockout postior l Lockout postion
R . Visual diagnostics| Interface diagnosticq
L acccording to the error code table can be activated by on | Fostng|_| PC anabzer
Reset
pressing the lockout reset button for more than 3 secon- 4@—> g 4@—> 1 =
ds. Pressing the reset button again for at least 3 seconds, et Error code table et 5 pret
interface diagnostics will be activated 5

The followIng sequence activates the diagnostics of lhe
cause of fault:

Error code table

Red blink code of signal lamp (LED) «AL» at term. 10 Possible cause

No establishment of flame at the end of « TSA» -Faulty or soiled fuel valves

2 blinks on -Faulty or soiled flame detector -Poor adjustment of burner, no fuel -Faulty
e o ignition equipment
) «LP» faulty -No or faulty air pressure signal after completion «t10» - «LP» is
3 xblinks on welded in normal position
o o o elde ormal positiol
4 blinks )
e 0 0 o On Extraneous light when burner startup
5 blinks ) . . . -
e 06 0 0 © On Time out «LP» - «LP» is welded in working position
6 blinks
e 0 0606 0 o On Free
7 blinks on Too many losses of flame during operation (limitation of repetitions) -Faulty or
e © 0 06 0 0 o soiled fuel valves -Faulty or soiled flame detector -Poor adjustment of burner
8 x blinks
e © 06 0 0 0 0 o On Free
9 blinks
® e 06 06 0 0 0 0 o On Free
10 blinks Off Wiring error or internal error, output contacts, other faults

During the time the cause of fault is diagnosed, the control outputs are deactivated
- Burner remains shut down

- External fault indication remains deactivated

- Fault status signal «AL» at terminal 10, according to the error code table

The diagnostics of the cause of fault is quit and the burner switched on again by resetting the burner
control. Press thelockout reset button for about 1 second (< 3 seconds).
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MAINTENANCE

Analyse combustion gases and check that the emission values are
correct at least once a year, in compliance with current law.
Check the fuel filter: if it is dirty, replace it.

Check that all components of the combustion head are in good
condition, have not been deformed by high temperatures and con-
tain no impurities or deposits from the installation environment or
from poor combustion; check the efficiency of electrodes.

If it is necessary to clean the outside of the combustion head, take
out its components according to the procedure described below:

1) Loosen the screws 1 and remove the lid 2 (figure 1).

c0d.0002935710

2) Make sure that mobile plate 3 is held in place by screw 4. This
will permit the mixer unit to be reassembled in the position
adjusted previously after completion of maintenance work.
Loosen screw 5, which anchors the unit’s forward movement
rod to the mobile plate (figure 2).

3) After having loosened the nut (6) remove the blocking screw
(7) of the mixer unit (figure 3).

ixi ' ing i i )
4) Completely remove the mixing unit (8) pulling it out in the (/ﬁ@

direction shown by arrow 9, after pulling the ignition and Y.
ionisation cables 10 out of their electrodes (figure 4). , /
\

Complete maintenance operations, proceed with re-assembly of A /
the combustion head, following the above instructions in reverse

P
order, after having checked the correct position of the ignition
and ionisation electrodes (see the ELECTRODES/IONISATION

PROBE ADJUSTMENT diagram).
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REDUCERS ASSEMBLY
INSTRUCTIONS FOR LPG

A

In the event of functioning with LPG fuel connect the appropriate
reducers supplied with the burner. For the assembly of the reducers

follow the instructions below.

TBG 45 PV

In some particular applications, in the event that there are
pulsations in the flame during the functioning of the burner
with natural gas, it is advisable to use the intended reducers
for LPG fuel.

TBG 60 PV

®

cod.0002935830a

1) After having loosened the holding screws 1 remove the
reducers A (N.2) from their respective housings.

cod.0002935830b

2) Connect the two reducers B with holes turned
towards the external part of the mixer.

co0d.0002935830¢

3) Position the holes (C) at the same level of the disk flame
(D) as shown in the figure; fixing in the proper way the new
reducers by turning the respective screws.

cod.0002935860a

1) After having loosened the holding screws 1 remove the
reducers A (N.2) from their respective housings.

cod.0002935860b

2) Ensure that the reducers output hole is found at the same
level as the disk flame B as shown in the figure; fixing the
new reducers properly by turning the respective screws.
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HOW TO FIND THE CAUSES OF IMPROPER OPERATION HOW TO RECTIFY THEM

PROBLEM POSSIBLE CAUSE SOLUTION
The apparatus goes|1)Disturbance toionization current from the | 1) Invert the ignition transformer power supply
into “lock-out” with| ignition transformer. (230V side) and check using an analogue

the flame (red light on). Malfunc-
tioning is due to the flame control
device.

micro-ammeter.

2) Inefficient flame sensor (ionization probe)

2) Replace flame sensor

3) Incorrect flame sensor (ionization probe)
position.

3) Correct the position of the flame sensor, and
then check its efficiency by connecting the
analogue micro-ammeter.

4) lonization probe or relative earth cable.

4) Check visually and using the instrument.

5) Electrical connection cut-off by flame
SEensor.

5) Restore the connection.

6) Inefficient draught or fumes passage
blocked.

6) Ensure that the boiler fumes passage and
chimney connection are free.

7) Flame disk or combustion heads dirty or
worn.

7) Visually check and replace, if necessary.

8) Equipment fault.

8) Replace.

9) No ionization.

9) If the “earth” of the equipment is not efficient,
the ionization current cannot be checked.
Check the efficiency of the “earth” at the
terminal concerned in the equipment and at
the “earth” connection of the electric system.

The apparatus goes into “lock-
out”, gas flows out, but there
is no flame (red light on).
Fault restricted to ignition
circuit.

1) Fault in ignition circuit

1) Check the ignition transformer power supply
(230V) and high voltage circuit (electrode to
earth orisolator broken under locking terminal).

2) Ignition transformer cable discharges to
earth.

2) Replace.

3) Ignition transformer cable disconnected.

3) Connect.

4) Ignition transformer faulty.

4) Replace.

5) The distance between electrode and
earth is incorrect.

5) Position at the correct distance

6) Isolator dirty, so electrode
discharges to earth.

6) Clean or change the isolator or electrode.

The apparatus goes into “lock-
out”, gas flows out, but there is
no flame (red light on)

1) Air/gas ratio incorrect.

1) Correct the air/gas ratio (there is probably too
much air or very little gas)

2) Gas pipe has not been
properly bled of air
(in the case of first ignition).

2) Bleed the gas pipe again, taking great care.

3) The gas pressure is insufficient or exces-
sive.

3) Check the maximum gas pressure value at
the time of ignition (use a water pressure
gauge, if possible).

4) Air flow between disk and head
too narrow.

4) Adjust the disk/head opening.
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GB DIN/IEC |GB
Al CONTROL BOX GNYE GREEN / YELLOW
A3 VALVES TIGHTNESS CONTROL BU BLUE
Al4 INVERTER BN BROWN
B1 "PHOTORESISTANCE / IONISATION ELECTRODE BK BLACK
/ OV PHOTOCELL BK* BLACK CONNECTOR WITH OVERPRINT
FUG FUSES
HO EXTERNAL BLOCK LAMP / AUXILIARY
RESISTANCES LAMP
H1 OPERATION LIGHT
H18 2ND STAGE LAMP
H2 LOCK-OUT SIGNAL LAMP
k36 RELAY INVERTER
MV MOTOR
PM GAS MAX. PRESSURE SWITCH
Pam MIN AIR PRESSURE SWITCH
PAM MAX AIR PRESSURE SWITCH
Pm GAS MIN. PRESSURE SWITCH
S1 ON-OFF SWITCH
S2 RE-SET PUSH BUTTON
SG GENERAL SWITCH
T2 2ND STAGE THERMOSTAT
TA IGNITION TRANSFORMER
TC BOILER THERMOSTAT
TS SAFETY THERMOSTAT
X1 BURNER TERMINAL
X1B/S POWER SUPPLY CONNECTOR
X2B/IS 2ND STAGE CONNECTOR
X3 Pm CONNECTOR
X4 YP CONNECTOR
X8B/S VPS504 CONNECTOR
X9 TRASFORMER CONNECTOR
Y1 ELECTROVALVE
Y10 AIR SERVOMOTOR
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*  Brulord ilk defa kullanmadan 6nce ltfen driindn biitinlesik ve lizumlu bir pargasi olarak briilorle beraber verilen bu kullanma kilavuzu
icinde yer alan “BRULORUN GUVENLE KULLANILMASI iCIN KULLANICIYA UYARI NOTLARI” balimiinii dikkatle okuyunuz. Briilr
ve sistem Uzerindeki calismalar sadece yetkili personel tarafindan yapiimalidir.

¢ Briiléri calistirmadan veya onarimina baglamadan 6nce kullanma kilavuzunu dikkatle okuyunuz.
¢ Briilor Uzerinde onarima baglamadan 6nce sistemin elektrik beslemesi kesilmelidir.
+ Talimatlara titizlikle uyulmayip, galismalar diizguin ytrGtilmedigi tehlikeli kazalarin olusmasi mimkindr.

Uygunluk Beyani

C€

CE0085:
DVGW CERT GmbH, Josef-Wirmer Strasse 1-3 — 53123 Bonn (D)

Asagidaki serilerdeki sivi, gaz ve karisik, evsel ve endstriyel yakitlarla hava
Gflemeli brilorlerimizin:

BPM...; BGN...; BT...; BTG...; BTL...; TBML...; Comist...; Gl...; Gl...Mist;
Minicomist...; PYR...; RINOx...; Spark...; Sparkgas...; TBG..,;TBL...; TS..;
IBR...; IB...

(Varyasyon: ... LX, distik NOx emisyonlari igin)

asagidaki Avrupa Yonetmelikleri tarafindan belirlenen minimum gerekliliklere
riayet ettigini:

« 2009/142/CE (D.A.G.-Gaz yakan cihazlara dair ydonetmelik)

+ 2004/108/CE  (C.E.M.-Elektromanyetik uyumluluk)

+ 2006/95/CE  (D.B.T.-Algak gerilim yonetmeligi)

+ 2006/42/CE  (D.M.-Makine emniyeti yonetmeligi)

ve asagidaki Avrupa Standartlarina uygun oldugunu beyan ederiz:
+ EN 676:2003+A2:2008 (gaz ve karisik yakitlar, gaz tarafi)

« EN 267:2009 (gaz yag ve karisik yakitlar, gaz yagi tarafi)

Cento, 23 Temmuz 2013
Arastirma & Gelistirme Mid(irdi [dari Miidtr ve Genel Midiir
Miih. Paolo Bolognin Dr. Riccardo Fava
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ONSOz

Bu uyari notlari sivil kullanim ve sicak su Uretimi icin isitma sistemleri
bilesenlerinin saglikli kullanimini saglamak amaci ile hazirlanmigtir. Bu
notlar, yeterli glivenirlilige sahip donanimlarin, dogru olmayan ve hatali
kurulumlar veya uygunsuz ve mantiksiz kullanimlar sebebi ile zarara yol
acmasinin énlenmesi amaci ile nasil hareket edilecedini gostermektedir.
ilave olarak bu kilavuzdaki uyari notlari son kullanicilarin anlayabilecegi
bir dilde teknik olarak hazirlanmis olup, emniyetle ilgili hususlardan
kullanicilarin bilgi sahibi olmasini hedefler. Uretici, kurulum veya
kullanim sirasinda Uretici talimatlarina uyma konusundaki aksakliklardan
kaynaklanan hatalarin sebep oldugu hasarlardan kontratli olsun veya ekstra
kontratli olsun sorumlu degildir.

GENEL UYARI NOTLARI

+  Kullanim kilavuzu triintin 6zel ve gereki parcasidir ve mutlaka kullanicya
verilmesi gerekmektedir. Emniyetli kullanim, bakim ve kurulumla ilgili
onemli bilgiler icerdiginden kilavuzdaki uyarilari dikkatlice okuyunuz.
Kilavuzu ihtiyaciniz oldugunda bulabileceginiz yerde muhafaza ediniz.

+ Malzemeler, gegerli standartlara ve (retici talimatina gére kalifiye
teknisyenler tarafindan kurulmalidir. “Kalifiye Teknikerler” demekle,
domestik 1sitma ve sicak su iretimi sistem pargalari hakkinda uzman
ve Ozellikle tretici tarafindan yetkilendirilmis kisiler kastedismektedir.
Hatali kurulum insanlara, hayvanlara ve esyalara zarar verebilir. Bu tiir
zararlardan Uretici sorumlu degildir.

+ Ambalaj agildiginda bitiin pargalarin mevcut oldugunu ve hasarsiz
oldugunu kontrol ediniz. Stiphede iseniz, malzemeler kullanmayin ve
saticiniza geri gonderiniz. Ambalajlama malzemelerini ( tahta kafesli
sandik, plastik posetler, kopukler, vb... ) gocuklarin ulagabilecekleri
yerden uzak tutunuz. Bu malzemeler toplanarak, ¢evre kirliligi
olusturmamalari igin uygun bir yere atilmalari gerekir.

+ Her hangi bir bakim veya temizleme isleminden 6nce ana elektrik
beslemesindeki sistem salterini kullanarak cihazinizin elektrigini kesin
veya ilgili biittin cihazlarin elektrigini keserek kapatin.

+ Egersistemde hata varsa veya cihaziniz diizgtin calismiyorsa, cihazinizi
kapatin, tamir etmeye calismayin veya malzemeye midahale etmeyin.
Boyle durumlarda sadece yetkili servis ile irtibata geginiz. Her hangi
bir malzeme tamiri orijinal yedek malzemeler kullanilarak Baltur yetkili
servisleri tarafindan yapilmalidir. Yukaridaki durumlardaki hatali
eylemler malzemenin givenirliligini tehlikeye atacaktir. Donanimin
dogru ve verimli galismasini saglamak icin yetkili servisler tarafindan
kullanma talimatlarina uygun sekilde periyodik bakimlarinin yapilmasi
gerekmektedir.

+ Donanimlar bagka bir kullaniciya satilir veya génderilirse veya sahibi
cihazi birakir veya tasir ise; kullanma kilavuzlarinin da daima cihazin
yaninda olmasini sadlayiniz. Bdylece yeni sahibi ve/veya monte eden
kisi kilavuzdan yararlanabilir.

+  Opsiyonel malzemeler veya (elektrik malzemesi dahil) kitler de dahil
olmak izere cihazin biitlin donanimi icin sadece orijinal malzemeler
kullanilmalidir.

BRULORLER

+ Bu cihaz, sadece kazanlarda, sicak su kazanlari, firinlar veya diger
benzeri donanimlara baglanarak ve atmosferik ajanlara (yagmur, toz gibi)
maruz kalmayan uygulamalar i¢in kullaniimalidir.Bagka diger kullanim
sekilleri uygun olmayan kullanimdir ve dolayisiyla tehlikelidir.

*  Brilér, yurarlilikteki diizenlemelere gére ve her durumda diizgiin

yanmanin saglanabilecegi yeterlilikte havalandirmanin oldugu uygun
mahallere kurulmalidir.

+  Tehlikeli toksit karisimlar ve patlayici gaz formlari olusabilecedinden,
brilériin veya kazanin kuruldugu kazan dairesinin havalandirma
acikhiginin ve brildr hava emis 1zgarasi agikliginin ebadini azaltmayin
ve kapatmayin.

+  Briilérii baglamadan énce, sistem beslemesi (elektrik, gaz, motorin, veya
baska yakit) ile alakali bilgileri iizerindeki etiketinden kontrol ediniz.

+ Briilorin sicak parcalarina dokunmayiniz. Genelde aleve yakin
alanlardaki ve yakit 6n 1sitma sistemindeki bu pargalar, cihazin galigmasi
esnasinda isinirlar ve brlldr durdugunda da bir stre sicak kalirlar.

+  Brilor artik kullaniimayacak ise yetkili teknikerler tarafindan asagidaki
islemler kesinlikle yapiimalidir;

a) Ana salterden elektrik besleme kablosu sokiilerek, elektrik beslemesinin
kesilmesi,

b) Yakit beslemesini, kapama valfini kullanarak kapatiimasi ve valfin
acma kolunun sokiilmesi,

c) Potansiyel tehlike olusturabilecek pargalarin emniyete alinmasi,

Ozel uyari notlari
+ Alev yanma odasinda olusacak sekilde brilériin isi Uretecine baglantisinin
emniyetle yapildigini kontrol edin.
+ Brilorii devreye almadan énce ve en az yilda bir yetkili teknikerler
tarafindan test edilmesi gereken iglemler agagida bildirilmistir;
a) Briilorin yakit debisi ayarini, isi jeneratoriniin kapasitesine gére
ayarlanmasi.
b) En azindan yurtrlikteki diizenlemeler ile bildirilen minimum hava ayari
degerinde brilériin yanma verimliligini saglamak amaciyla yanma havasi
debisinin ayarlanmasi.

c) Hava kirliligine yol agan NOx ve yanmamis gazlarin yurirliikteki mevzuata
gore musaade edilen sinir degerlerini asmadiginin kontrolunun yapiimasi.

d) Emniyet cihazlarinin ve ayar cihazlarinin diizgiin galistiginin kontrolinin
yapilmasi.

) Yanma Uriinleri tahliye edildigi kanalin durumunun kontrol edilmesi.

f) Ayar islemleri yapildiktan sonra ayar cihazlarinin mekanik emniyet
kilitlemelerinin yapilmasi,

g) Brilor kullanma ve bakim kilavuzunun kazan dairesinde oldugunun
kontroltintin yapilmasi.

+ Eger brilor devamli olarak arizaya gegip duruyorsa, her defasinda

resetleme yapmayi denemeyiniz.En yakin yetkili servisi problemi ¢dzmesiicin
cagirnniz.

* Yiirirlukteki dizenlemelere gore ekipmanlarin calistiriimasi ve bakiminin
sadece yetkili servisler tarafindan yapiimalidir.
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ELEKTRIK BAGLANTISI

+ Ekipmanlar sadece yiirtrliikteki elektrik emniyet mevzuatina gore
uygun topraklama hattina diizgtin olarak baglandigi takdirde elektriksel
olarak gtivenlidir. Bu llizumlu emniyet gereklerinin yerine getirildiginin
kontrol edilmesi gereklidir. Yapildigindan stiphede iseniz, kalifiye bir
elektrik teknisyenini arayarak sistemin denetimini yaptirin. Glinkd, zayif
topraklama baglantisindan kaynaklanacak hasarlardan tretici sorumlu
degildir.

+ Elektrik devrelerinin ekipmanlarin maksimum yuklenmelerine gére
uygunlugu yetkili servisler tarafindan kontrol edilmelidir. Teknik
etiketlerinde de gosterildigi sekilde briilériin elektriksel olarak maksimum
cektigi gtictine gére uygun kablolamanin yapildiginin, ozellikle kablo
caplarinin gekilen giig igin yeterli oldugunun kontrolunu kalifiye elektrik
teknisyenine yaptirtin.

+ Brilorin glic kaynagi lizerinde adaptdr, coklu soket ve uzatma kablosu
kullanmayin.

+  Sebekeye baglamak igin, yiirlirlikteki glivenlik yonetmelikleri tarafindan
Ongoriildigi gibi, ok kutuplu bir anahtari 3 mm’ye esit veya bundan
fazla kontaklarin agilma mesafesi ile hazirlayiniz.

+ Telin metal parcalar ile temas etmesini 6nleyerek, badlanti icin gereken
olctde elektrik kablosunun dis yalitkanini kilifindan gikartiniz.

+ Yirdrliikteki emniyet mevzuatina gore ana gii kaynaginin baglantisinda
kutuplu salter kullaniimasi gerekmektedir.

+ Brilér elektrik beslemesinin nétr topraklamasi olmalidir. Eger
iyonizasyon akimi topraklanmamis nétrden kontrol ediliyorsa, terminal
2(ndtr) ve topraklama arasina RC devresi igin bir baglanti yapiimasi
gereklidir.

+  Elektrikli herhangi bir parganin kullanimi; asagida temel esaslari bildirilen
elektrik emniyet kurallarina uyulmasi ile s6z konusudur;

- Viicudunuzun bir kismi 1slak veya nemli olarak ekipmanlara
dokunmayiniz.

- Elektrik kablolarini gekmeyiniz.

- Cihazinizi atmosferik (yagmur, giines vb.) ortamlarda, bu duruma
uygun depolama 6zelligi belirtimedigi middetge birakmayiniz.

- Yetkisiz kisiler ve gocuklarin kullanimina izin vermeyiniz.

+ Ekipman elektrik kablolari kullanici tarafindan degistirilemez. Eger
kablolar zarar gérdilyse, donanimin elektrigini kesiniz ve kablolarin
degistiriimesi igin sadece yetkili servisi arayiniz.

+  Cihazinizi bir stre igin kullanmamaya karar verdiyseniz, elektrikle calisan
tim donanimlarin (pompa, brilor vb.) elektrik baglantisini kesmeniz
tavsiye edilir.

GAZ, MOTORIN VEYA DIGER YAKIT KULLANIMINDA

Genel uyari notlari

+ Mevcut yasa ve kanunlara uygun olarak ve yetkili teknisyenler tarafindan
briilérin kurulumu gerceklestirimelidir, Yanlis kurulum insana, hayvana
ve esyaya zarar verebilir ki bu asamada Uretici bu zarardan sorumlu
degildir.

+  Brilér kurulumundan 6nce sistemin diizgln calismasini aksatacabilecek
yakit besleme hatti borulamasinin igerisindeki pisliklerin temizlenmesi
tavsiye edilmektedir.

+ Brilorin ilk devreye alinmasi igin yetkili servisler tarafindan asagidaki
kontrollari yaptirin:

+ Brilorin bir streligine kullaniimamasina karar verdiyseniz, yakit hatti
Uzerindeki valf veya valflari kapatin.

Gaz kullanildiginda ézel uyari notlari
*Yetkili teknik servise asagidaki kontrolleri yaptirtin:

a) besleme hattinin ve gaz yollarinin yirirlukteki kanunlara ve
diizenlemelere uygunlugunun kontrol edilmesi,

b) biitiin gaz baglantilarinin sizdirmaz oldugunun kontrolu.
+ Gaz borularini elektrikli cihazlarin topraklamasi igin kullanmayin.

+ Kullanmadiginizda cihazinizi caligir durumda birakmayiniz ve daima
gaz valfini kapali tutun.

+Kullanicr bir stireligine uzaklara gittiginde brilore gaz getiren ana vanay!
kapatin.

+ Eger gaz kokusu duyarsaniz:

a) Asla elektrik anahtari, telefon veya kivilcim gikartabilecek bagka bir
cihaz agmayin veya kapatmayin.

b) hemen kapi ve pencereleri agarak odanin havasini temizlemek icin
hava akimi saglayin;

c) gaz vanalarini kapatin;
d) teknik servisten yardim isteyin.

+  Gazyakitli cihazlarinin bulundugu mahallerin havalandirma agikliklarini
kapatmayiniz, aksi takdirde zehirli ve patlayici karigimin tesekkiil etmesi
ile tehlikeli durumlar meydana gelebilir.

YUKSEK VERIMLI KAZANLAR VE BENZERLERI iGiN BACALAR

Su vurgulanmalidir ki, yiiksek verimlilikteki kazanlarda veya benzerleri
uygulamalarda yanma driinleri (duman) géreceli olarak dstik sicaklikta
bacaya tahliye edilir. Bahsedilen durum igin, geleneksel bacalarda yanma
Urtinlerinin kayda deger sekilde soumasina, (hatta sicakliginin yogusma
noktasinin altina kadar diismesine) miisaade ettiginden bu bacalar (cap ve
1st yalitimi yéniinden) uygun olmayabilir. Yogusma yapan bacada; motorin
veya fuel oil yakiliyorsa bacanin duman gazinin atmosfere atildigi kisminda
kurum olusur veya gaz (dogal gaz, LPG, ...) yakiliyorsa baca boyunca
yogusma suyu olusur. Bu nedenle, yukarida bahsedilenler gibi problemlerle
karsilagiimamasi igin yiksek verimlilie sahip kazan ve benzeri sistemlere
bagl bacalar ézellikli uygulamasina gére (en kesit ve 1si yalitimi ydnlinden)
boyutlandiriimalidir.
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TEKNIK OZELLIKLER

TBG 45 PV TBG 60 PV
. . MAKS kW 450 600
TERMIK KAPASITE MIN KW 100 120
GALISMASI iki agamall tedrici
NOx EMISYONLARI mg/kWs <80 (EN 676'ya gore Sinif lll)
kw 0,50 0,75
MOTOR dev/dak 2730 2800
ELEKTRIK TUKETIMI* kw 0,71 0,98
Hat SIGORTASI 230V 4A 4A
ATESLEME TRANSFORMATORU 26 kV - 40 mA - 230/240 V - 50/60 Hz
VOLTAJ IN~230V + %0% - %15 - 50/60 Hz
KORUMA SINIFI ( Koruma sinifi IP 44)
ALEV GOSTERGESI I'YONIZASYON SONDASI
GURULT( ** dBA 73 | 75
. MAKS °C 40
CALISMA ORTAM SICAKLIGI VN C 10
AGIRLIGI kg 42 | 44
Metan Gazi (G 20)

; MAKS  mdn/s 45,3 60,3
YUK MIN  men/s 10,1 12,1
BASING MAKS  mbar 360
KULLANILACAK MALZEMELER TBG 45 PV TBG 60 PV
BRULOR FLANSI 2 2
YALITIM CONTASI 1 1
KELEPGCELER N°4 M12 N°4 M12
ALTIGEN SOMUN N°4 M12 N°4 M12
DUZ RONDELA N°4 @12 N°4 @12

*)  Baslangic asamasinda, atesleme transformatérii bagl ve fan motoru glici 50 Hz iken toplam tiketim.
**)  Ses basinci imalatgi firmanin laboratuarinda, test kazaninda briilor galisir halde ve tiim termik bilesenler nominal maksimum yikle dlglimdistr.

FONKSIYONEL TEKNIK OZELLIKLERI

EN676 Avrupa standardi "Sinif llI"'e gore diisik NOx ve CO
emisyonlu gaz br0léra.

Asamali iki kademeli ¢alisma.

Fan dénus sayisinin, glc tiketimini ve gurdltlyd énemli bir
oranda azaltmak igin, frekans degistirici araciligiyla ikinci
kademe ¢alismada ayarlanmasi.

Kismi gaz yeniden sirkilasyonlu yanma kafasi, basta azot
asitleri (NOx) olmak izere minimum emisyon saglar.

Karistirma grubunu bril6rii kazandan sékmeden ¢ikarabilme
sayesinde kolay bakim.

Is kaybini dnlemek igin, yanma havasini kapadi kapatarak
ayarlama.

+  Elektromanyetik kumandali tek kademeli vanayla gaz ayari.

+  Bril6rd bir vana tutma kitiyle entegre edebilme.

«  Kazana montaj igin 4 ve 7 uglu konektorler, 1 flans veya 1

yalitim contasi vardir.

« Alttan gaz ¢ikisl.
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YAPIM OZELLIKLERI

Briilér sunlardan olusur:

Hava akisini diizenlemek igin, hava kapaginin agilisi igin
optimum dUzliikte tasarlanmis kelebek kapakli yanma havasi

girisi.
Kafayi farkli 1s1 Ureteci tiplerine gore ayarlamak igin ana ayar
slirgust baglanti flans!.

Yanma havasinin mevcudiyetini saglayan hava presostati.

Elektrikli servomotor aracigiyla birinci ve ikinci alevin
ayarlanmasi.

Elektrik enerijisi tiketimini ve girdltlyd ciddi oranda azaltmak
icin frekans degistiricisi.

Elektrikli miknatis, minimum basing, gaz ayar regulatori ve

O

gaz filtresini kontrol etmek icin glivenlik vanasi ve tek asamali
calisma ile tamamlanan gaz besleme diizenegi.

lyonizasyon elektrotlari araciligiyla alev kontrol.

Avrupa Birligi EN298 standardina uygun otomatik brilér
kumanda ve kontrol diizenegi.

Gaz besleme baglantilari hatalara kars! test edilmistir.

Briiloriin elektrik beslemesi ve termostatlari icin 7 uclu fis ve
ikinci kademe ¢alisma kumandasi igin 4 uglu fis.

lyonizasyon kablosunda mikroampermetre baglanti diizenegi.

IP44 koruma dereceli elektrik tesisati.

" f = N
=0 7] gb =i — S
A Lo :
ONy — ;—’? D :
L\@ 12
| 6
Al A2 C
A
1) Yanma kafasi
2)  Conta
3)  Brildr baglanti flangi "
4)  Kafa ayar dlizenegi
5)  Spiral kapak 0
6)  Gazrampasi giris flang
7)  Elektrik tablosu 156 45py
8)  Motor L TBG 60P-V
9)  Gaz regiilasyon servomotoru B
10) Hava presostati
10a) ikinci kademe hava basing kontrolii presostati.
1) invertor
12)  gazvanasi rotu
MODEL A A1 |A2 |B Bl |B6 |[C D D E F ¢ K K M N
min | maks |J 4] min | maks
TBG45PV |550 |[270 |280 (435 [325 |160 [920 (140 |300 |137 [133 |215 |200 |245 |[M12 |145
TBG60PV |550 |[270 |280 |[455 |325 |160 [920 |[140 |300 |156 [152 |260 |225 |300 |M12 |160
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13)  Cihaz
14)  Atesleme transformatorl
17) 7 uglu priz
18) 4 uglu priz
19)  Brlilor yanma gdsterge lambasi %
20)  Briilor kapali gosterge lambasi %
21)  Agma dugmesi §
22)  ACMA/KAPAMA Anahtari E
23)  Invertor sigortasi
24)  Brllér sigortas|
%
GALISMA ARALIGI
|
TBG 45 PV TBG 60 PV
TBG 45 PNV TBG 60 PNV

mbar
10

100 200 300 400
10 20 30 40
2 4 6 8 10 12 14 16

Calisma araliklari EN676 standardina uygun test kazanlarinda,
brilér-kazan bilesimleri icin elde edilmistir.

Bral6rin dogru ¢alismast igin, yanma bolmesinin dlgUleri ylrGrlukte-
ki standartlara uygun olmalidir; aksi durumda Ureticiye bagvurun.

500
50
20

26

700
70

0002922650

kw

m/h(Metano)

. n/h(G.PL.)
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BESLEME HATTI

Besleme hattini semasi asagidadir. Gaz rampasi EN 676

standardina uygundur ve brilérden ayri gelir.

Gaz valfi yoniinde maniiel olarak kapatilabilen bir valf ve

semada belirtilen 6zelliklere sahip bir titresim 6nleme contasi

takiimalidir.

Gaz rampasinda yekpare bir valfa entegre olmayan bir basing

regilatérinin bulunmasi durumunda, brildrin yakinindaki gaz

borularina aksesuar takilirken agagidaki dnerilere uymanizi éneririz.

1) Ateslemede buylik basing diistslerinin dniine gegmek igin,
basing dengeleyicisi veya rediktori ile brilér arasinda 1,5 - 2
m'lik bir mesafe olmasi gerekir. Bu borunun gapinin brilor girisi
ile ayni veya daha buylik olmasi gerekir.

2) Basing regllatérintn daha iyi galismasini saglamak igin, bu
regtilatoriin yatay boruya, fitreden sonra takilmasi uygun olur.
Gaz basing regulatorli brildr en yuksek fiili kapasitesinde

GAZ BRULORU PRENSIP SEMASI

O

caligirken ayarlanmalidir.

Cikis basinci mimkiin olan en yliksek basingtan biraz distge
ayarlanmalidir. (maksimum deger ayar vidasi sonuna kadar
cevrilerek elde edilir); ayar vidasi sikildiginda gikis basinci artar,
gevsetildiginde azalrr.

11 11a

\ Gaz besleme tesisati Uretici tarafindan tedarik edilir

-
13

Altyazi
1) Mandiel kesme vanasi
2)  Titresim 6nleme contasl
3)  Gazfiltresi
4)  Minimum basing gaz presostati
5)  Emniyet vanasi
6) Basinci regilatorii
7)  Gaz tutma kontrol diizenegi (nominal termik kapasitesi

1200 kW'in (izerinde olan brilérler igin zorunludur)

0002911080

Montajc tarafindan

8)  Yavas acllir calisma vanasi

9) Hava kapagi kumanda servomotoru

10) Hava ayar kapag!

11) Hava presostat

11a) Ikinci kademe hava basing kontrolii presostati.
12) Yanma kafasi

13) Gaz ayar kelebek vanasi

7/26
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BRULORUN KAZANA UYGULANMASI

KAFA GRUBUNUN MONTAJI

Flans ve gévde arasina ipi (2) sokarak yalitma grubunu (3) iy
yerlestirin.

Vidalari "6" gevsetin,

Kavrama flanginin "5" konumunu vidalarini yanma kafasi
kérik yuvasina girecek sekilde jeneratdr Ureticisinin 6nerdigi
gibi ayarlayin.

Briilor 4'U, kelepgeleri, rondelalari ve ekipman 7'deki civatalari
kullanarak kazana sabitleyin.

ﬁ Briilériin ucu ile kazan kapaginin igindeki yansitici tizerindeki
delik arasindaki boslugu uygun malzemelerle tamamen
kapatin.

GAZ GiRi$ DUZENEGININ MONTAJI

Flans tasarimindan da gérilecegi gibi valf grubunun montaji igin 8,
8a ve numarali farkl montaj segenekleri mevcuttur. Mevcut kazana
ve gaz borularinin gelis konumuna gére en akilci yeri segin.

e
cod.0002935610

) cod.0002836320 ,
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ELEKTRIK BAGLANTILARI

Tek fazli elektrik hattinda sigortali bir anahtar bulunmalidir. Elektrik
baglantilari (hat ve termostatlar) yapilirken ilgili elektrik semasina
uyulmalidir. Kazan ile besleme hatti arasindaki baglantiy1 yapmak
icin asagidaki islemleri yapin:

Sekil 1'deki 4 vidayi (1) sokin.
Brilorin elektrik panosuna ulasmak igin kapag gikarin.

Vidalari (2) sokerek Kablo plakasini (3) ¢ikarin ve kablolar
Sekil 2'deki 7 ve 4 uglu iki fisi delikten gegirin.

Kablo plakasini sekil 32'de gdsterilen sekilde geri yerlestirin.
Eksantrigi (4) plaka kablolar tizerinde yeterli baski yapana
kadar cevirin ve plakayi sabitleyen vidalari sikin. Son olarak
iki kabloyu 7 ve 4 numarali giriglere baglayin (bkz., sekil 4).

7 ve 4 numarali giriglerin kablo yuvalari sirasiyla
@ 9,5-10 mm ve @ 8,5-9 mm’lik kablolar i¢indir,
bunun amaci elektrik tablolariyla ilgili IP
44 (CEIl EN 60259) standardinin ongordugu
koruma seviyesine uymaktir.

4 viday (1) elektrik panosunun kapagina ulagmak igin dogru
mesafede olmasini saglayacak uygun bir torkla sikin.

a
fflﬂ

* teknik elemanlar acabilir.

)

f]i
-'r b

* ¢ok yliksek gerilimler ile halen daha yikli olabilir.

Briloriin elektrik tablosunu yalnizca vasifli

Bakim islemlerini gergeklestirmeden once,
elektrik beslemesini kesiniz ve yanliglikla
yeniden devreye giremeyeceginden emin
olunuz. inverter birkag dakika boyunca sicak
kalir, bu nedenle cilt yaniklari veya yaralanma
riski mevcuttur.

inverter, elektrik sebekesinden baglantisi kesildigi zaman da,

Cihaz uzerinde herhangi bir kurulum mudahalesinde bulunmadan
once, cihazi devre digi biraktiktan sonra her zaman bes dakika
bekleyiniz.
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KULLANIMI

TBG 45/60 PV briilorleri iki kademelidir, dolayisiyla gaz besleme
duzenegindeki ACIK/KAPALI givenlik vanasi ve yavas agilan tek
kademeli ana vanayla iki glic kademesinde ¢alisabilir.

Hava akis hizi, servomotor tarafindan kontrol edilen hava kapaginin
(1) ve elektrikli motorun doniis hizi ve dolayisiyla da fanin emme
hizini belirleyen invertoriin (2) ortak etkisiyle belirlenir. Birinci ve
ikinci kademeden yakit debisi, bir kollar ve baglantilar sistemi (4)
araciligiyla servomotorun (1) dénisuyle hareket eden profilli bir
vana (3) araciligiyla kontrol edilir.

invertdr elektrikli motorun déniisiiniin iig farkli hiza ayarlanmasini
saglar:

Vs atesleme safhasindaki doniis hizi

V1 ilk kademedeki donis hizi

V2 ikinci kademedeki dénis hizi

V1, Vs, V2 hizini degistirmek icin, “FREKANS DEGISTIRICI”
béllimine bakin.

Ana salter kapatildiginda, termostatlar kapaliysa, briilri baslatan
kumanda ve kontrol diizenegine akim gider (19 numarali LED yanar).
Yanma bolmesinin 6n havalanmasini saglamak igin vantilator
motorunun devede olmasi gerekir. On havalandirma sirasinda,
motor iki kademe V2 hizina geger.

Aynianda, servomotorun (1) doniist hava kapagini ikinci alevin agik
konumuna getirir ve bdylece, 6n havalandirma agamasi hava ikinci
alev konumundayken baslar.

On havalandirmanin sonunda, hava kapagi ve gaz kelebek vanasi
ilk asama konumuna gider. Bu arada, invertdr motoru atesleme
asamasi igin programlanmis Vs hizinda doéndurir. Atesleme
transformatdri devreye girer ve iki saniye sonra gaz vanasi agilr.
Alev, kumanda dizenegi tarafindan transformatériin devreden
cikariimasi ile birlikte atesleme agsamasinin ardindan yanar ve bu
asamay! tamamlar.

Ardindan, tesisatin Isi talebine bagdli olarak, brilér birinci kademede
yanmaya devam eder ve motor V1 hizina geger veya hava kapagi
ve gaz kelebeginin ayni anda agilmasiyla agamali olarak ikinci
kademeye gegilir. ikinci kademede calisma sirasinda motor V2
donds hizina geger.

O

Ayarlanan isiya erisildiginde, kazan termostati devreye girer ve
briloéri durdurur. Hava kapagi, servomotorun dontst araciligiyla
kapanma konumuna gider.

Kontrol diizenegi alevi algilamadigi takdirde, cihaz ana vana
acildiktan sonra 3 saniye iginde "acil kapanma" modunda kapanir.
"Acil durum kilittenme" durumunda valf hemen yeniden kapanir.
Cihazi acil durum kilittenme durumundan ¢ikarmak igin kumanda
panelindeki agma digmesine (21) basin.

Vo

c0d.0002936311

(CJ1a]

n° 0002936270

10/26
0006081445_201403




IYONiZASYON ELEKTROTU / SONDASI AYAR SEMASI

YANMA KAFASI UZERINDE
HAVA REGULASYONU

Yanma kafasinda, disk ve kafa arasindaki hava gegisini agan veya
kapatan bir regilasyon dlzenegi bulunur. Bu gegit kapatilarak
disk yoéninde yiksek bir basing ve duslk bir yik elde edilir.
Yiksek hava hizi ve tiirbllansi havanin yakita daha hizli nifuz
etmesini ve dolayisiyla optimal alev karisimi ve kararliligi saglar.
Alev patlamalarinin 6niine gegmek icin disk yoniinde yliksek
basing elde etmek zorunlu olabilir. Bu durum &zellikle basingli bir
ocak ve/veya termik yik altinda galisan brlérler igin zorunludur.
Bunu saglamak igin, yanma kafasinin (zerindeki hava
kapatma  dizene@inin, her zaman diskin  arkasinda
yiksek bir hava basinci degerine ayarlanmasi gerekir.
Kafadaki hava akiginin, brildr faninin emme akisini diizenleyen
kapagin hassas bir sekilde agiimasini saglayacak sekilde
ayarlanmasi Onerilir; bu kosulun brilor istenen dagitimda
calistiginda saglanmasi gerektigi agiktir.

Pratikte, regllasyon yanma kafasindaki hava kapatma diizenegi

S
c*‘:‘
g
&
S
S
TBG 45 PV / PNV
S
(\')I
TBG 60 PV / PNV g
8
1- lyonizasyon elektrotu
Mod. A B C D 2. Atesleme elektrotu
TBG 45 PV 4 5 4 4 3- Alev diski
TBG 60 PV 4 10 _ 4 4.Karigtirici

5- Gaz giris borusu
E- DIKKAT: merkez meme delik cikisi elektrot ucunun
yakininda bulunmaktadir.

ortada bir konuma getirilerek baglatiimali ve brildér yukarida
belirtilen sekilde yénlendirilmis bir regilasyonla ateslenmelidir.
istenilen maksimum dagitima ulagildiginda, yanma kafasinin
Ustlndeki hava kapatma dlizeneginin konumu, gaz akisina uygun
bir hava akisi elde edilecek sekilde, ileri veya geri hareket ettirilerek
ayarlanir ve hava emme kapagi goriiniir bir gekilde agilr.
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KAFA AYAR SEMASI

FIG. 1

SKL. 1

cod.0002935690

- S
T
PoW T TR
\ a0 N
i J % A

I

/

A

o e e,

4
. Belirtilen deger
BRULOR X (endeks 4)
TBG 45 PV 3 +31 0+32
TBG 60 PV 6+ 34 0+32

X= Kafa-disk mesafesi; X mesafesini agagida belirtilenlere gore
ayarlayin:

a) Vida 1'i gevsetin

b) Endeks 4'de belirtilen yanma kafasi 3'iin konumunu ayarlamak
icin vida 2'yi ayarlayin.

c) X mesafesinin tabloda belirtilen degerlere gére minimum ve
maksimum degerlerini ayarlayin.

ﬁ Yukarida belirtilen ayarlar yalnizca bilgi niteligindedir; yanma
kafasinin konumunu ocagin ozelliklerine gore ayarlayin.
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SERVOMOTOR KAMININ AYARLANMASI

CiVi TAKMA VE MOTOR BAGLANTISININ KESILMESI - AGAG KAMLAR

REFERANS SKALASI KONUM GOSTERGESI

| HAVA AYARLAMA KAMI 2. ALEV (80°)
Il HAVA TAMAMEN KESIK (BRULOR KAPALI) (0°)
- HAVA AYARLAMA KAMI 1. ALEV (30°)
IV INVERTOR GIRIS KAMI 2. ALEV (40°)

V2. ALEV PRESOSTAT KAMININ DEVREYE GIRISI (75)°
*KAMV < <1 (yaklasik 5+ 10°)

KULLANILAN KAMIN AYARINI DEGISTIRMEK IiGiN,
iLGiLi REFERANS SKALASININ UZERINDE BELIRTILEN HALKALARI
SIRAYLA (I-1I-1lI-IV) HAREKET ETTIREREK HER KAMIN DONUS AGISI AYARINI

DEGISTIRIN.

AYARLANABILIR KAM

000293639002936390
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GAZ KELEBEGi SAPLAMASININ
KONUMUNUN AYARLANMASI

Gaz kelebegi saplamasini konumunun ayarlanmasi

TBG 45/ 60 PV modeli brildrlerde yakit akisi, sekildeki saplama

(3) araciligiyla hava kapaginin dontstiyle hareket eden kelebek

vananin donustyle ayarlanir.

Saplamanin ug baglantilarinin sabitlendigi konuma bagli olarak (A

kolunun 1,2,3,4 delikleri hava kapaginin gikintilariyla sabitlenir veya

G kolunun 1,2,3 delikleri gaz kelebeginin ¢ikintilariyla sabitlenir) iki

kapagin donus oranlar degisir.

TBG 45 / 60 PV modelleri igin fabrika ayarlari asagidaki

kombinasyonlari saglar:

G gaz kelebegi kolu: delik N.2

A hava kelebek kolu: delik N.3

Bu kombinasyonla, hava kapagi sonuna kadar agildiginda (90°),

gaz kelebegi de sonuna kadar agilir (90°).

Fabrika ayarlari cogu uygulamadan briilérlerin optimum sekilde

calismasini saglar, ama bazi durumlarda kolun bir veya iki uzunun

sabitlendigi konumu degistirmek gerekir (tabloya bakin).

Saplamanin konumunu su sekilde degistirin:

- Iki kol {izerindeki mafsallardan iki somunu gikarin.

- Saplamay! yerinden cikarin ve ug pimlerini ilgili deliklere sokarak

yerini degistirin.

- Baglanti rotunu somunlar ve ilgili rondelalarla yeniden sabitleyin.

A Rot fabrikada ayarlandigi yerden bagka bir yere alindigi
takdirde, 2. alevde hava ayar kamini gaz kelebeginin
maksimum agilisina ayarlamaniz énerilir.

Rotun konumunu ikinci kademede yanan isiya gore ayarlayin

ikinci kademede Isi Hava kolu Gaz kolu
kapasitesi [kW] deligi deligi

A G

450-350* 3 2

TBG 45 PV 350-250** 4 2
4 1

600-450* 3 2

4 2

TBG 60 PV 450-300" \ §

*  Fabrika ayarlari

**En uygun ayarlar uygulamanin ézelliklerine bagh olarak

degisebilir

]
HAVA PRESOSTATI

TBG45/60 PV serisi briilérlerde fanin igindeki hava basinci sinyalini
alan iki hava presostati vardir. Presostat (1) (¢izime bakin) EN 676
standardinda 6ngdrilen emniyet diizenegi islevini gorr.

ikinci kademe (2) hava basing kontrol presostati ikinci gii¢
asamasinda brilérin dogru galigmasinin izlenmesini saglar.
Ornegin, arizali bir invertdr nedeniyle birinci kademeden ikinci
kademeye gecerken motor hizi dogru yanma havasi debisini garanti
etmek igin V2'ye ulagsmazsa (bkz., "FREKANS DEGISTIRICISI"
boltim), ikinci kademe hava basing kontrol prestostati kalibrasyon
basincindan dsuk bir basing algilar ve brilorl kapatir.

Brildr ikinci kademede calismadiginda, (2) numarall presostattan
gelen sinyaller yok sayilir ve brilériin kontrold, yénetmeliklerde
belirtildigi gibi presostat (1) numarali presostata geger.

Hava basinci ayar skalasi (1): 0,4 + 3 mbar
2. kademe.hava basing kontrolii presostat ayar 25+ 50 mbar.
skalasi (2):

0002936300

0002937510
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FREKANS DEGISTIRICI

TBG 45/60 PV modeli invertor teknik ozellikleri

Besleme akimi: 230 Vac 50/60 Hz monofaze

3 numarali ayar digmesi

4 numarali led motor déniis hizinin akim diizeyini (Vs
V/3) belirtir.

8 numarali kirmizi led, hiz akim diizeyinde denk dusen ¢ikis sinyal
frekansinin degerini belirtir.

N. 1, temiz kontak araciligiyla 230 Vac dijital ¢ikis

Seriport araciligiyla tanilama ve parametre ayarlama igin bilgisayar
baglantisi

Calisma parametrelerini kaydetmek ve alarm/ariza kaydi igin
EEPROM.

Minimum calisma frekansi: 18 Hz

Maksimum calisma frekansi: 50 Hz

, V1, V2,

Motor doniis hizi ayar talimatlari

invertdrle motor-fan déniis hizi (ic kademeli olarak ayarlanabilir:
Vs seviyesi ( (fabrika ayari: 30 Hz): briilor atesleme agamasina denk
gelen donus hizi

V1 seviyesi (fabrika ayari: 25 Hz): birinci ¢alisma kademesine denk
gelen donus hizi

V2 seviyesi (fabrika ayari: 50 Hz): ikinci ¢alisma kademesine denk
gelen donus hizi.

Seviye V3: TBG 45/60 PV modelleri igin yok sayiimalidir.

V2 degeri V1 ve Vs degerlerinden daha diisiik olamaz.

3 hiz diizeyine denk dugsen ¢ikis sinyal frekansini ayarlamak icin,
SET 1s13ina basip LED 151§1 yanip sénene kadar basili tutarak
programlama moduna girin.

Programlama moduna girince, Vs ile ilgili yesil led yanip sonmeye
basladiginda; Vs ayarinda motor donls hizini + tusuna basarak
arttirabilir, - tusuna basarak azaltabilirsiniz.

+ veya - tusuna her basildiginda, invertér ¢ikis sinyali frekansi 0.2
Hz artar veya azalir. Frekansi hizli modda degistirmek icin, bu iki
digmeden birini uzun sire (en fazla 16 saniye) basili tutun.
Ayarlanan frekansa bagli olarak motorun donus hizi artar veya azalrr.
Frekans degeri yanip sénen led'lerin sayisiyla yaklasik olarak
gosterilir. Cikis sinyali her 4 Hz arttiginda bir led daha yanar (bkz.,
tablo 1). Tabloda yanan led sayisina bagl olarak ayarlanan frekans
degeri araligi (INVERTOR) gdsterilmektedir.

Vs hizi ayarlandiktan sonra, gegerli hiz seviyesini V1'e getirmek
icin SET tusuna yalnizca 2 saniye basin; sekilde V1 hizina tekabil
eden yesil led yanip sénmeye bagslayacaktir.

Yukarida agiklanan prosediirii simdi motorun V1 ve V2 donis
hizini ayarlamak igin tekrarlayin, V3 TBG 45/60 PV modellerinde
yok saylimalidir.

Ug hiz seviyesini ayarladiktan sonra, programdan gikmak igin SET
dugmesine basin ve LED'lerin yanip sénmesi bitene kadar basili
tutun. Ug hiz seviyesi icin ayarlanan degerler kaydedilecektir.
SET tusuna basiimadi§i takdirde, invertér 30 dakika iginde
programlama modundan otomatik olarak ¢ikar.

Calisma kosullarinda, led penceresi briiloriin ¢alisma durumunu
goruntilemeyi saglar; brilorin birinci veya ikinci kademede
calismasina veya atesleme asamasinda olmasina bagl olarak,
motorun 0 anda aldigi sinyalin frekansina ve dolayisiyla motorun
donts hizina gére farkli sayida yesil ve kirmizi led yanar.

O

Ug hiz seviyesine tekabiil eden frekanslarin ince ayarlamak ve
hassas bir sekilde okumak igin, imalatg firmadan istek (izerine
temin edilebilecek 6zel bir kabloyla invertorl seri port araciligiyla
bilgisayara baglamak gerekir.

invertor arizalari ve kapanmasi

Brilor galisirken, invertérde akim tagmasi, kartta asiri 1sinma veya
besleme kablosunda akim azalmasi gibi anormallikler olustugunda,
invertor acil kapanma moduna geger ve motora giden akimi keser.
invertdriin kapanmasi durumunda, kapanmanin nedeni lgili led'lerin
yanmaslyla gosterilen hata kodu araciligiyla 6grenilebilir (bkz.,
tablo 2).

invertér kapandiktan sonra briléri yeniden baslatmak igin,
asagidaki prosedure gére yeniden sifirlamak gerekir:

1) Briloriin baglantisini kesin

2) Invertériin elektrik kondansatorlerinin bosalmasi icin yaklasik
bir dakika bekleyin. Kondansatdrlerin bosalirken kirmizi led'ler
hizla yanip soner.

3) LED'lerin hizla yanip sénmesi durdugunda, kapasitor bosalmis
demektir. Bu noktada briléri tekrar calistirmak icin yeniden
akim verin.

invertérde son 10 alarmi saklayabilecek bir EEPROM bellegi vardir.

Bu verilere ulagmak igin, invertdrd, istek lizerine imalatci firmadan

edinilebilecek dzel bir kabloyla bilgisayara baglayin.

1\ 2 3 §

N Enuw-g
SET@@ rJ

S/M I
\U\ !l)(/

1 Segim ve hiz seviyesi ayarlama tusu
Motor dénls hizi arttirma tusu
Motor déniis hizi azaltma tusu
Seri baglanti noktasi erisim fisi

invertor cikis frekansini gosteren kirmizi led dizisi

o o AW N

Hiz seviyesini gésteren yesil led dizisi
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TABLO 1

Ayarlanan frekanslar listesi

Kirmizi led Cikis frekans arali§i [Hz]
Isiklarinin sayisi
1 18-22
2 22-26
3 26 - 30
4 30-34
5 34-38
6 38 - 42
7 42 - 46
8 46 - 50
TABLO 2
inverterin ariza kodlari tablosu
yesi  =GR@®
kiimizi =RD @
GORUNTULEME ARIZA KODU ACIKLAMA OLASI NEDENLERI
4 adet yesil led yanik, | Mikro kontrolériin i sicakligi kabul edilemez | Bril6r, dogru bir uygulama igin
o000 1 no'lu kirmizi led yanik | degerler ulasmigtir ongorlen limitler digindaki sicaklik
@OOOOOOO sartlarina sahip bir ortama monte edilir
(Ta > 40°C).
4 adet yesil led yanik, | NTC sensorii tarafindan isi yayici lizerinde | - Kabul edilemez ortam sicakligi (Ta
2 no’lu kirmizi led yanik | élgllen sicaklik kabul edilemez degerlere | >70°C)
o000 ulasmistir. Motoinverter otomatik olarak | - Isi yayici tarafindan yetersiz isi
CeOOO0000 kendini sifirlayip tekrar galistigindan, hata | aligverisi (Isi yayicinin kanatgiklari
durumu devam etmez arasinda var olan boslugun toz veya
kir ile tikanmadigini kontrol ediniz)
4 adet yesil led yanik, | Brilorin elektrik besleme gerilimi kabul | Elektrik besleme hatti Gzerindeki
0000 3 no’lu kirmizi led yanik | edilemez degerlere ulagmistir gerilim artiglari. Hattin (V=230 -%10
OCO@OO00O0O0O +%15) aralijinda bulundugunu kontrol
ediniz
4 adet yesil led yanik, | Motoinverterin + 15V DC'lik dahili besleme | Inverter kartinda ariza. Destek merkezi
et 4 no'lu kirmizi led yanik | gerilimi, kabul edilemez degerlerin altina | ile irtibata geginiz
elelel Yolelele) y i%]migtir’ g 96
0000 4 adet yesil led yanik, | Motordaki elektrik akimi glvenlik esigini | Elektrik motoru, 6rnegin asiri yikleme
00008000 5no’lu kirmizi led yanik | asmistir. ngdemyle, pJak_a deggrlgnnden yuksek
bir akim degeri emmistir
4 adet yesil led yanik, | Motor Uzerindeki elektrik akimi guvenlik | Elektrik motoru, 6rnegin bir
6 no’lu kirmizi led yanik | esigini agmistir. Donanim arizasi rulmanin sikismasi nedeniyle, plaka
0000 dege.rle.rinden yuksek bir akim degeri
0000 0e00 emmistr

inverter karti arizasi, Destek Merkezi
ile irtibata geginiz
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ATESLEME VE REGULASYON

Kazanda su bulundugundan ve sistem vanalarinin agik
oldugundan emin olun.

Yanma Urinlerinin serbestge tahliye edilebildiginden tamamen
emin olun (kazan ve yanma bolmesi kapaklari agik

Elektrik hatlarindaki voltajin brildr igin yeterli oldugundan emin
olun. Elektrik baglantilari mevecut voltaj igin uygun olmalidir.
Yerinde yapilan tim elektrik baglantilarinin elektrik semamizda
belirtilen sekilde dogru oldugundan emin olun. TBG 45/60
PV briilori icin, elektrik tablosundan 4 numarali (18) girisin
baglantisini keserek ikinci alevin galismasini engelleyin.

Gaz kelebek vanasini hareket ettiren saplamanin dogru
konumda oldugundan emin olun (Bkz.: “Gaz kelebek vanasi
saplamasinin konumunu ayarlama” Bunun igin hava akisin
duzenleyen motor saplamasi ile hava debisi ayar kaminin
kavramasini ayirdiktan sonra (bkz., 0002936390), hava
kapagdini sonuna kadar agarak gaz kelebegdinin maksimum
acllma konumuna (gez kelebegi pimi 90° konumunda) gelip
gelmedigini kontrol edin. Saplamanin konumunu degistirmek
gerekirse, bu paragrafta belirtilen talimatlari uygulayin: “Gaz
kelebek vanasi saplamasinin konumunu ayarlama”.

Briilor ayarlama isleminin basinda, hava presostatini ve hava
basinci kontrol presostatini ilgili ayar skalasinin minimum
degerine ayarlayin.

ilk atesleme hava kapasitesinin ayarlanmasi:
ilk alev hava debisi ayar kamini diisiik bir agilma agisina
(yaklasik 20°-25°) ayarlayin (bkz., 0002936390). Varsa, acil
durum valfinin besleme regulatdriinii sonuna kadar agin.

Simdi briilor tablosunun anahtarini (22) agin; kumanda tinitesine
akim gelecek ve programlayici "ISLEYIS" BOLUMUNDE
ACIKLANAN SEKILDE BRULORUN DEVREYE GIRIP
GIRMEYECEGINE KARAR VERECEKTIR. ilk ateslemede
kilitlenmenin nedeni asagidakiler olabilir:

a) Gaz borularindaki hava dogru havalandirilmiyor ve
dolayisiyla gaz miktari istikrarli bir alev igin yetersiz olabilir.

b) Alev varken kilitlenme, iyonizasyon bdlgesinde, hava/gaz
oraninin dogru olmamasi nedeniyle ayni istikrarsizliktan
kaynaklanabilir. Dogru orani bulmak igin hava/gaz miktarini
ayarlamak gerekir. Ayni sorun yanma kafasina giden gaz/
hava miktarinin dogru olmamasindan da kaynaklanabilir;
kafa ve gaz dagitici arasindaki gegidi agmak veya kapatmak
icin yanma kafasinin reglatoriini ayarlayin.

¢) iyonizasyon akimi ategleme transformatériintin akimindan
farkli olabilir (bu iki akim briilériin topraginda bulusur) ve bu
nedenle brdilor iyonizasyon yetersizligi nedeniyle kilitlenebilir.
Bu durumu ¢ézmek igin atesleme transformatdriinin
besleme giriglerinin (230 V tarafi) yerini degistirin.
Bu duruma brildr sasisinin yetersiz topraklanmasinin da
neden olabilecegini sdylemek gereksizdir.

d) Atesleme zor gergeklesiyorsa, invertdriin "VS" parametresini
ayarlayarak atesleme agamasmdgki hava gaz oranini
diizeltmeniz dnerilir (FREKANS DEGISTIRICISI bélimiine
bakin)

Vo

c0d.0002936311

8)

10)
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ik atesleme igin ayari tamamladiktan sonra, programlama
modundan ¢ikarak ayari kaydedin (FREKANS DEGISTIRICISI
béllimUine bakin) Brldri kapatin ve daha dnce ¢ikartilan 4 pimli
konektéri yeniden baglayin. Elektrikli servomotoru ikinci asama
hava akis ayar kaminin 90° 'de oldugundan emin olun.

ikinci agama akiginin ayarlanmasi.

Briléri ana salterden yeniden agin. Briildr otomatik olarak

ateslenecek ve ikinci asamaya gececektir. Tedarik edilen

aletleri kullanarak, hava ve gaz besleme ayarlarini asagidaki

prosedire gdre yapin:

- Gaz akigini ayarlamak icin vananin ayar diizenegini kullanin;
monte edilmis olan tek kademeli gaz vanasi modeli ile ilgili
talimatlar igin vananin belgelerine bagvurun.

- Hava debisini ayarlamak igin, invertériin V2 parametresini
ayarlayarak ikinci kademe fan motoru donts hizini degistirin
(FREKANS DEGISTIRICISI béliimiine bakin) invertdriin
+ veya — tusuna basarak, yanma parametrelerinin dogru
oldugunu uygun aletlerle kontrol ederek motorun dénis hizini
ve hava debisini ayarlayin (CO, maks= %10, O, min=%3,
CO maks=%0,1). Hava ve gaz ayarini tamamladiktan
sonra, sayacl okuyarak fillen beslenen gaz debisini kontrol
edin. Kazanin maksimum 1isi kapasitesine ulagsmasi
durumunda kazanin zarar gérmemesi igin brillérli daha fazla
calistirmaktan kaginin.

Birinci agama akiginin ayarlanmasi.

Brilord ikinci asama igin ayarladiktan sonra, brilori 9
bdliminde yapilan gaz vanasi ayarlarini degistirmeden birinci
asamaya geri getirin. Tedarik edilen aletleri kullanarak, hava
ve gaz besleme ayarlarini agagidaki prosedire gore yapin:

- Gaz akisini ayarlamak igin, gaz kelebeginin dontisiiniin hava
kapaginin donistine bagl olmasi nedeniyle, istediginiz
gaz akisini elde etmek lzere servo kumandanin birinci
kademesinde kami ayarlamakla baslayin (bkz., 0002936390).

- Hava debisini ayarlamak igin, invertorin V1 parametresini

ayarlayarak birinci kademe fan motoru dontis hizini degistirin
(‘FREKANS DEGISTIRICISI” paragrafina bakin). invertdriin




11)

12)

13)

14)

15)

16)

+ veya — tusuna basarak, yanma parametrelerinin dogru
oldugunu uygun aletlerle kontrol ederek motorun dénus hizini
ve hava debisini ayarlayin (CO, maks= %710, O, min=%3, CO
maks=%0,1). Hava ve gaz ayarini tamamladiktan sonra,
sayaci okuyarak birinci kademede fiilen beslenen gaz
debisini kontrol edin.

Atesleme hava kapasitesinin ayarlanmasi:

Briloriin ateslenmesi hava kapagdi ve gaz kelebegi ilk
calisma kademesi igin ayarlanmisken gergeklesir. ilk
kademe ayarini tamamladiktan sonra, briléri kapatin
ve ateslemenin gurGltali olmadigindan emin olun.
Ateslemenin darbeli olmasi durumunda, atesleme hava giris
debisi invertoriin Vs parametresi degistirilerek “ayarlanabilir’
(‘FREKANS DEGISTIRICISI” paragrafina bakin). Genellikle
Vs de@erini V1 degerinden biraz yliksege ayarlamaniz dnerilir.

Hava presostati ayari.

Brilérl birinci kademede calistirin ve hava presostati ayar
dederini brilor kapanana kadar arttirin. Presostatin ayarini,
birinci galisma kademesinde okunan fiili basing degerinden
biraz daha dusUk bir degere getirin. Brilori agin ve dogru
calismaya basladigindan emin olun.

ikinci kademe hava basing kontrolii presostat ayari. Brildrii
ikinci kademeye gegirin ve ikinci kademe hava basing kontrol
presostati dederini briilér kapanana kadar arttirin (bkz., “HAVA
PRESOSTATI” bdliimd). Presostati okunan fiili hava basing
degerinin biraz altina ayarlayin. Brilorl agin ve ikinci kademede
dogru calisip calismadigini kontrol edin.

Gaz basinci kontrol presostatinin (minimum) amaci gaz basinci
ongorilen seviyeye ulagsmadigi takdirde briloriin galismasini
engellemektir. Minimum basing presostati calisma ilkesi geregi
ayarlanan degerden daha ytliksek bir basing algiladiginda
kapali olan kontagi kullanmalidir. Bu nedenle, minimum basing
presostati brilér calisirken karsilagilan basing ytiksekligine
gbre zaman zaman yeniden ayarlanmalidir. Bril6r yanarken
(alev yanarken) presostatin devreye girmesi (devrenin
acllmasi gibi) brilérin kapanmasina neden olur. Brildr ilk
ateslendiginde, presostatin dogru ¢alisip ¢alismadigi mutlaka
kontrol edilmelidir.

Alev sensoriintin devreye girdiginden emin olun (iyonizasyon
elektrotu). Baskil devrenin 30 ve 31 numarali girisleri arasindaki
kopriyi cikarin ve briiléri devreye sokun. Cihaz déngisiini
tamamlamali ve atesleme alevi yandiktan (¢ saniye sonra
“kilitlenerek” durmalidir. Bu kontrolU brilér yanarken de yapmak
gerekir. 30 ile 31 arasindaki kdpri ¢ikarildiginda cihaz hemen
“kilitlenir”

Kazanin termostatlarinin veya presostatlarinin dogru
calistigindan emin olun (devreye girdiklerinde brilori
kapatmalari gerekir).

A

18/26
0006081445_201403

O

Ateslemenin dlzenli bir sekilde gergeklestiginden emin
olun. Birkaristirici ayarinin yiiksek olmasi durumunda, hava
cikis hizi ateslemeyi guglestirecek kadar hizli olabilir. Bu
durumda, karistirici ayarini ateglemenin diizenli olmasini
saglayacak sekilde dlsdrin ve bu konumu kesinlestirin.
Kiglk alev s6z konusu oldugunda hava miktarini daha
zor sartlarda da givenli bir atesleme saglayabilmek igin
sinirlayin.




[YONiZASYON AKIMININ OLGULMESI

lyonizasyon akimini  6lgmek igin, brilér agikken baskili
devrenin 30 ve 31. girigleri arasindaki koprlyl ¢ikarin.
Bu klipsleri ve uygun biyiiklikte bit ampermetrenin uglarini
birbirine baglayin ve brilori yeniden calistirin. Alev belirdikten
sonra, iyonizasyon akimi dlgiilebilir. lyonizasyon akiminin cihazin
calismasi icin gerekli minimum degeri

ilgili elektrik semasinda belirtilmistir. Olgiimii tamamladiktan sonra
daha 6nce ¢ikardiginiz képriyt geri takin.

~¢0d.0002935670

LME 22 GAZ BRULORU ICIN KUMANDA VE KONTROL UNITESI

Cihaz veya Sire: Sire: On- 1. alevin yanmasi ile 2.| Kapak agilma |Kapak kapanma
. Son-atesleme s L Lo
programlayici | kapatilmis |6n havalandirma| atesleme alev arasindaki stire sUresi siresi
LME 22.331A2 3 30 2 2 1 12 12
LME 22.233A2 3 30 2 2 1 30 30
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Calisma durumu gostergesi

Baslama sirasinda, durum géstergeleri asagidaki tabloya gére caligir.

Altyazi Isikli ok renkli gosterge (LED) igin renk kodlari tablosu
... Slirekli agik Durum Renk kodu Renk
O Kapall “tw” bekleme stiresi, diger bekleme durumlari [T Kapali
Atesleme asamas|, kontrollii atesleme O 00O00O0O0O0O0Oo Sari yanip séniiyor
A krmizi Calisiyor, alev tamam. [CT— Yesil
O Sarl Calisiyor, alev tamam degil. @EomomOMEOMO Yesil yanip séniyor
| Yesi Brilér atesleyicisinde garip Isik m Am Am Az Am Yesil-kirmizi
Voltaj yetersiz o Ao Ao Ao Ao Sari-kirmizi
Ariza, alarm Ao Kirmizi
Hata kodu diretimi (bkz., "Hata kodlart tablosu") Ao Ao Ao Ao Kirmizi yanip sonyor
Tanilama arabirimi A A A AAAA Titresen kirmizi g1k
isleyis, gostergeler, tanilama (6nceki sayfadan devam)
N
Arizanin nedenini tanilama
. - g
Kilittenmeden sonra, hata gosterge lambasi stirekli yanar. 8
Bu durumda, kilittenme agma diigmesine 3 saniye daha
basilarak hata kodlari tablosuna gore arizanin nedenini ~ — — ==
" .- " " e "y . ockout position Lockout position| Lockout position|
gérmek mumkiindur. Kilitenme agma digmesine en 3 VAT TR l e
. - e N . N | Flashing PC fanalyzer
saniye daha basildi§inda tanilama arabirimi etkinlesir. on C — C " Reset
ey Error code table 3 % 3

Hata kodlari tablosu
2:?25) sénen kirmiz: gosterge kodlari Terminal 10'da "AL" Muhtemel nedeni
"TSA" terminalinde hig alev yok (atesleme glivenlik suresi)
.. - Yanma valfi bozuk veya kirli - Alev sensori bozuk veya kirli
2 kez yanip sénme R
o o Agik - Brulérin ayari yanlg, yakit yok
- Atesleme dlizenegi bozuk
“LP” (hava presostati bozuk
3 kez yanip sénme Acik - "t10" tamamlandiktan sonra hava basinci yok veya yanlis uyarisi veriyor
e o o ¢ - “LP” normal konumda sabitlendi
4 kez yanip sénme . . .
e 0 0 o Acik Brilér atesleyicisinde garip 1s1k
5 kez yanip sbnme W pr_ s pY f ;
e 0606 0 Acik Zamanasimi “LP” - “LP” ¢alisma konumunda sabitlendi
6 kez yanip sénme
e 06060 0 @ Acik Kullaniimiyor
7 kez vanip sénme Calisma sirasinda gok fazla alev kaybi var
yanip Acik - Yanma valfi bozuk veya kirli - Alev sensoérii bozuk veya kirli
e © 0o 0 0 0 o e
- Briloriin ayari yanhs
8 kez yanip sbnme Acik Kullanil
e 60606 06 06 0 o ¢l ullaniimiyor
9 kez yanip sbnme
e 60606 06 06 06 0 o Acik Kullaniimiyor
10 kez yanip sénme . M - N .
© 66 06 0606 060 0 o Kapali Elektrik baglanti hatasi veya dahili hata, ¢ikis kontagi hatasi veya diger arizalar

Sorunun nedenini tanimlama islemi sirasinda, kontrol ¢ikiglari devreden ¢ikar

- Bril6r kapali kalir
- Harici ariza gostergesi devreden ¢ikar

Hata kodlari tablosuna gére, 10 terminalinde "AL" hata kodu gdrintilenir.

Sorun tanilamadan ¢ikmak ve briilorli yeniden ateslemek igin, briilér kumandasini sifirlayin.
Kilittenme agma diigmesine yaklasik 1 saniye (< 3 saniyeden az) basin.
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BAKIM

Yilda bir ve mutlak surette yirurliikteki mevzuata uygun sekilde,
egzoz gazi analizinin yaptiriimasi ve emisyon degerlerinin
dogrulugunun kontrold sarttir.

Yakit filtresini kontrol ediniz, kirli ise degistiriniz.

Yanma kafasinin tim bilesenlerinin iyi durumda oldugundan, sicak
nedeniyle deforme olmadigindan ve ortam atmosferinden ve kotii
yanmadan kaynaklanan kir veya atik icermediginden emin olun,
elektrotlarin etkinligini kontrol edin.

Yanma kafasinin temizlenmesi gerekiyorsa, bilesenlerini asagida
belirtilen prosedirle sokin:

1) Vida 2'yi sokiin ve kapagi ¢ikarin (sekil 1).

c0d.0002935710

2)  3numarali hareketli plakanin 4 numarali vidayla sabitlendiginden
emin olun. Bakim islemi bittikten sonra, karistirma grubunu eski
konumuna sabitleyin. Grubun milini hareketli plakaya sabitleyen
5 numarali vidayi gevsetin (sekil 2).

3) Somunu (6) gevsettikten sonra, tespit vidasini (7) karistirma
grubundan gikarin (sekil 3).

ivoni 4 )
4)  Atesleme ve iyonizasyon 10 baglantilarini ¢ikardiktan sonra (/ﬁ(@ 7

karistirma grubunu (8) ok 9 yoniinde tamamen ¢ikarin (Sekil 4‘,},
4), /
\ 6

Bakim islemlerini tamamladiktan sonra atesleme ve iyonizasyon > /
elektrotlarinin dogru konumda oldugundan emin olduktan sonra, P '
yanma kafasini yukarida belirtilen sekilde geri takin (bkz.,
ELEKTROT / IYONIZASYON SONDASI AYAR SEMASI).

/ © r(((((:
e\
l‘ ." A {%

¢0d.0002936580 |

=
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LPG REDUKSIYONU MONTAJ
TALIMATLARI

LPG ile galistirma durumunda, briildrle birlikte temin edilen ilgili
redlktoéri monte edin. Reduktéri monte ederken asagidaki

TBG 45 PV

O

talimatlara uyun.

a Bazi dzel uygulamalarda, brilor _dogal gazla calisirken
alev parlamalari gézlenmesi durumunda, LPG rediktérini

kullanmaniz onerilir.

TBG 60 PV

3
2
g
N :
&/ E
1) 1 tespit vidalarini gevsettikten sonra A (N.2)

rediksiyonlarini yuvalarindan gikarin.

cod.0002935830b

2) B reduksiyonunu delikleri karistiricinin digina baka-
cak sekilde yerlestirin.

co0d.0002935830¢

3) Delikleri (C) sekilde gosterildigi gibi alev diskinin (D)
yanina yerlestirin, yeni rediiksiyonlari ilgili vidalari sikarak
sabitleyin.

cod.0002935860a

1) 1 vidalarini  gevsettikten redUktdrlerini

(N. 2) ilgili yuvalarina sokun.

sonra, A

cod.0002935860b

2) Rediksiyonlarin ¢ikis deliginin sekilde gosterildigi gibi
B alev diskinin kenarinda oldugundan emin olun; yeni
redUksiyonlari vidalarini sikarak uygun sekilde sabitleyin.
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ISLEYISTEKI ARIZA NEDENLERININ DOGRULANMASI
VE GIDERILMESI IGIN TALIMATLAR

SORUN

MUHTEMEL NEDENI

¢Ozim

Cihaz alev varken
(kirmiz lamba agikken)
kilitleniyor. Alev kontrol
diizeneginde sorun var.

) Atesleme transformatériinden gelen iyoni-
zasyon akiminda sorun var.

1) Atesleme transformatdriiniin besleme akimini
(230V tarafi) cevirin ve analog mikro-amper-
metre ile kontrol edin.

2) Alev sensorl (iyonizasyon sondasi)
etkisiz

2) Alev sensorini ¢ikarin.

3) Alev sensort (iyonizasyon sondasi)
yanhs konumda.

3) iyonizasyon sondasinin yerini degistirin
ve ardindan analog mikro-ampermetre ile
etkinligini kontrol edin.

4) Iyonizasyon sondasinin veya ilgili kablo-
nun toprak baglantisinda sorun var.

4) Gozle ve aletle kontrol edin.

5) Alev sensoriinin elektrik baglantisi kesik.

5) Baglantiyi yeniden yapin.

6) Cekis glici yetersiz veya duman ¢ikis
yolu
kapall.

6) Kazan duman gikisi/yanma odasi baglantisinin
tikali olmadigindan emin olun.

7) Alev diski veya yanma kafasi asinmis
veya Kirli.

7) Gozle kontrol edin ve gerekiyorsa gikarin.

8) Ekipman bozuk.

8) Degistirin.

9) iyonizasyon yok.

9) Ekipmanin topraklamasi dogru degil, dogruysa
iyonizasyon akimini kontrol edin. Ekipmanin
klipsinin kargisinda ve elektrik sisteminin "to-
prak" baglantisinda topraklamay1 kontrol edin.

Cihaz kilitleniyor, gaz ¢ikiyor
ama alev yok (kirmizi lamba
yaniyor). Atesleme devresinde
sorun var.

1) Atesleme devresi arizall.

1) Atesleme devresinin beslemesini (230 V tarafi)
ve yiksek voltaj devresini (tespit klipsinin
altindaki kirik izolatér veya toprak elektrotu)
kontrol edin.

2) Atesleme transformatdriintin toprak
baglantisinda sorun var.

2) Degistirin.

3) Atesleme transformatdriintin kablo
baglantisi kesik.

3) Baglantiyi yapin.

4) Atesleme transformatérii bozuk

4) Degistirin.

5) Toprak ve elektrotlar arasindaki mesafe
dogru dedil.

5) Mesafeyi dogru ayarlayin.

6) izolator kirlenmis ve bu nedenle elektrot
toprak hattina desarj oluyor.

6) izolatérii ve elektrotu temizleyin veya degistirin.

Cihaz kilitleniyor, gaz
¢ikiyor ama alev yok.
(kirmizi lamba yanik)

1) Haval/gaz orani dogru degil.

1) Haval/gaz oranini dizeltin
(muhtemelen ¢ok hava ve az gaz var)

2) Gaz borular yeterince hava
almiyor
(ilk atesleme durumu).

2) Gerekli dikkati gostererek gaz borularinin daha
iyi havalanmasini saglayin.

3) Gaz basinci dugtk veya yuksek.

3) Atesleme aninda gaz basincini élgiin
(miimkiinse su manometresi kullanin).

4) Disk ve kafa arasindaki hava gegisi
cok kapall.

4) Disk/kafa agikligini ayarlayin.
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TR DIN/IEC |TR

A1 KONTROL KUTUSU GNYE SARI/YESIL

A3 TUTMA KONTROL VALFLERI BU MAVi

A14 CEVIRICI BN KAHVERENGI

B1 FOTOREZISTANS / [YONIZASYON BK SIYAH
E_LEKTRODU /UVFOTOSEL BK* NUMARA KODLU SiYAH KABLO

FUB SIGORTALAR

HO HARICI ARIZA LAMBASI

H1 ISLETME LANBASI

H18 2. KADEME ISLETME LAMBASI

H2 ARIZA LAMBASI

k36 INVERTOR ROLESI

MV MOTOR

PM MAX. GAZ PRESOSTATI

Pam MINIMUM HAVA PRESOSTATI

PAM MAKSIMUM HAVA PRESOSTATI

Pm MINIMUM GAZ PRESOSTATI

S1 AGMA KAPAMA ANAHTARI

82 RESET BUTONU

SG GENEL ANAHTAR

T2 2 KADEMELI TERMOSTAT

TA ATESLEME TRAFOSU

TC KAZAN TERMOSTATI

TS EMNIYET TERMOSTATI

X1 BRULOR TERMINAL KLAMENSI

X1B/S BESLEME KONEKTORU

X2B/S 2. KADEME KONEKTORU

X3 Pm KONEKTORU

X4 YP KONEKTORU

X8B/S VPS 504 KONEKTORU

X9 TRANSFORMATOR KONEKTORU

Y1 ELEKTRO-VALF

Y10 HAVA SERVOMOTORU
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* Tlepep Havanom asKcnayatayun ropenku BHAMATENbHO O3HAKOMbTECH C COAEPXaHWUeM AaHHOW Gpowiopbl
“MPEOYNPEXOEHWA MONB3OBATENNHO MO BE30MACHOW SKCINYATALMM TOPEJIKA, koTopasi BXOAUT B KOMMEKT MHCTPYKLAK,
W, KoTOpasi SBNSAETCS HEOTLEMEMON U OCHOBHOI YacTbkO M3aenus.

*  [epep nyckoM ropesnkm unu BbIMOTHEHNEM TEX0OCHY)KMBAHUS HEOBXOAMMO BHUMATEMbHO NMPOYMTATb MHCTPYKLMM.

¢+ PaboTbl Ha ropenke n B cycTEME JOMKHbI BbINOMHATLCS KBANNGULMPOBAHHBLIMU PaboTHUKaMM.

¢ [epepn ocyuiecTeneHneM nobbix paboT aneKTpUYeckoe NUTaHe HEOOXOAMMO BbIKIHOUUTD.

¢ PaboTbl, BbINOMHEHHbIE HEMPaBUbHLIM 06pa30M, MOTYT MPUBECTY K OMacHbIM aBapusim.

+ Cpok cryx6bl ropenok, M3roToBNeHHbIX Halueit Gupmoli, cocTaBnsieT He MeHee 10 meT, npu cobntogeHnu HopManbHbIX paBoumx
YCTMOBMWI, 11 NPY NPOBELEHIN PErYNSPHOro NoCce-NPOLaKHOro 00CyXMBaHMS.

[eknapauus o0 COOTBETCTBUU

CE0085:
DVGW CERT GmbH, Josef-Wirmer Strasse 1-3 - 53123 boHH (fepmaHus)

3aABnseM, YTOHaLLNAY TbEBbLIEXXMOKOTONNBHbIE, ra30Bble MKOMBMHUPOBaHHbIE
ropenky 6bITOBOr0 UMM NPOMbILLMEHHOMO MCMOMNb30BaHUS CepPUm:

BPM...; BGN...; BT...; BTG...; BTL...; TBML...; Comist...; Gl...; Gl...Mist;
Minicomist...; PYR...; RINOx...; Spark...; Sparkgas...; TBG..,;TBL...; TS...;
IBR...; IB...

(BapwuaHT: ... LX, C HM3KMMM BLIBPOCAMU OKCUAOB 330Ta)

COOTBETCTBYHOT MUHUMaMbHEIM TPeB0BaHUAM, yCTaHOBNEHHLIM JupekTuBamm

EC

e 2009/142/CE (OupektuBa 0 nNpubopax CKUraHua rasoobpasHoro
TONNUBA)

® 2004/108/CE (OvpekTuBa 06 3neKTPOMarHUTHON COBMECTUMOCTU)
® 2006/95/CE  (OMpeKTVBa O HNU3KOBONbTHBLIX CUCTEMAX)
® 2006/42/CE  (OupekTvBa O MaWMHHOM 060PYL0B3HWM)

M COOTBETCTBYHOT TPEOOBaHWUAM €BPOMNencKnx CTaHA3PTOB:
® EN 676:2003+A2:2008 (ans ra3oBbiX 1 KOMOUHUPOBaHHLIX rOPenok, B
OTHOLLEHUM ra3a)

® EN 267:2009 (ana ou3enbHbIX U KOMBUHMPOBAHHbBIX rOpPenok, B
OTHOLLEHUM AM3ENbHOro TOMNNMBA)

YeHTo, 23 ntona 2013 .

HauvanbHuk OToena [vpeKkTop-pacnopsaauTens
WccneposaHui u Pa3paboTok v feHepansHbli AMPEKTOP
WHx. Maono BonoHbWH [okTop Prkkapoo ®asa

[ ] MEPbI MPEAOCTOPOXHOCTU U ]

OMNACHOCTb | ==Il PEKOMEHOALMK £ BHUMAHUE MHOOPMALINS
TEXHUYECKUE XAPAKTEPUICTUIKI . ...t e e e s e s e e 4
TOMMUBOTIOLARILLAST TIAHIT ..o e e s ee e ee e e e 7
KPEMTTEHUE TOPETTKU K KOTITY woeeeeeee ettt et ee e e et eee e ee e e ee e e es e see e s e seeeeeeees 8
SNEKTPUYECKINE COELMHEHIT ..o ee e e ee e e s ee e 9
OTMUCAHUE DYHKLAOHUPOBAHUIS ...ttt e e e s e e ees e seeee e 10
YCTPOWICTBO PEMYMUPOBKU BO3AYXA HA TOMOBKE TOPEHUIS ... 11
HACTPOWMKA KYNAUYKOB CEPBOMPUBOOA 13
PEMYIMPOBKA MOMNOXEHUA NMPUBOAHOMN TAM TA3OBOTO IPOCCE oo e sreeeeees 14
UACTOTHBIA TTPEOBPASBOBATETD ...ttt ee e et e s e e eseee e s et s s e s e e e s e ees e s ee s seaeseeeeeeeeeseeeerens 15
POSBMKUT U PETYTIAPOBKA ..ottt eee et ee e et et eeeee e st ee e e e ee e e e e eee e e s eeeee e sse e s eeeeseees s 17
BMOK YNPABMEHUA N KOHTPOMNA ANA TA3OBBIX TOPEMOK LIME 22t eeee e seaee e 19
TEXHUYECKOE OBCTIYXKUBAHVIE ...ttt e et e e s e s e s e s s s e eee e eeer e er e 21
WHCTPYKLLM MO MOHTAXY MEPEXOOHUKOB ONA CKVKEHHOTO HEDTAHOMO TABA oo 22

SMNEKTPUYECKAA CXEMA
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BBEJEHWE FOPEJ'IKVI

v npenynpexaeHns 6yayT cnocobeTBoBaTh 6e30MacHOMY UCONLE30BaHMIO
KOMMNOHEHTOB B OTOMUTENBHBLIX CUCTEMaXx rpaxaaHCKoOro HasHa4deHns 1 B
cucTeMax NpoM3BOACTBA ropsiuelt BOAb! Ars XO3SIACTBEHHbIX HYXK MyTEM
yka3aHust Hanboriee NOAXOASLLNX KOMMOHEHTOB, C LiEMbio MPeAoTBpaLLEHNS
TaKvX CUTyaLWi, Koraa no NpUYMHE HEMPaBIUbHOTO MOHTaXa, OLIMGOYHONO,
HECBOICTBEHHOTO UMK HEOBBSICHUMOTO MCMOMNb30BaHUS U3HAYarnbHble

GesonacHble XapaKTePUCTUKM faHHbIX KOMMOHEHTOB HapyLualoTcs. Lienbio .

pacnpocTpaHeHnst NpefynpexaeHUiA JaHHOTO CNPaBOYHNKA SBNSETCS
1 oBpalleHne BHUMaHWSA nonb3oBateneii Ha npobnembl 6e3onacHoCTyn
6naro,qapﬂ UCMONb30BAHNI0 XOTS U TEXHUYECKOM TEPMWUHONOINK, HO

BOCTYMHOM Kaxaomy. C KOHCTPYKTOpa CHUMAeTCs BCSikasi JOTOBOPHas 1

BHEOrOBOPHas OTBETCTBEHOCTb 3a yLuep6, HaHeCEHHbI 060pyA0BaHMIO
MO NPUYKHE HeMpaBMIbHON YCTaHOBKM, CMOMNB30BaHKS W, B Nto6oM cryyae,
HecobMoAEHNS MHCTPYKLMIA, AAHHBIX CAMUM KOHCTPYKTOPOM.

OBLI.I,I/IE NPEOYNPEXOAEHUA
WHCTpyKUMst MO 3KCnmyaTalum SBASeTCs HEOTbEMMEMON YaCTb

n3genua u OomkHa Bceraa nepefaBatbCA B PYKM NONb3OBaTENA. .

BHumaTenbHo npounTaiite NpepynpexaeHns B MHCTPYKLMK, Tak Kak
B HUX COAEPXaTCs BaXHble yka3aHUs Mo yCTaHOBKe, SKCMyaTaLum
1 TexoOCNyXMBaHNK B YCMOBKSX NOSTHOM BesonacHocTu. bepexHo

XpaHWUTE UHCTPYKLMKO NSt AANbHEALLNX KOHCYNbTALWNA. .

*  YCTaHOBKY JOMKEH BbIMOMHATb NPOGeCCMOHaNbHO NOArOTOBMEHHDIN
cneynanuct ¢ cobnioaeHnemM AeiCTBYHOLMX HOPM U B COOTBETCTBUM
C VHCTPYKUMAMM, JaHHBIMM KOHCTPYKTOPOM. [log npodheccroHansHo
MOLrOTOBNEHHbIM CIELMANMCTOM HYXHO MOHMATh PAabOTHMKA, KOTOPBIN
TEXHWYECKN KOMMETEHTEH B 06MacT KOMMOHEHTOB OTOMUTENbHbIX
CUCTEM IPaX/aaHCKOro Ha3HaueHMsi U CUCTEM C NOATOTOBKOW ropsiyeit
BOZbl ANS XO3SMCTBEHHDBIX HYXA U, B YaCTHOCTH, CEPBUCHbIE LIEHTPbI,
aBTOPU3MPOBaHHbIE KOHCTPYKTOPOM. HenpaBunbHO BbINONHEHHAS

[laHHbI annapaTt AOMKeH MCNONb30BaTLCA UCKMIOYUTENBHO MO
npeaycMOTPEHHOMY Ha3Ha4eHMUIO: BMeCTe C KOTMIOM,
TENnoreHepaTopoM, neyvbio Unu ¢ Apyroit nogobHoi Tonkoi,
KOTOpbIE Pa3MeLLaloTCs B 3aLLMLIEHHOM OT aTMOCGHEPHBIX haKkTOpOB
nomeleHnn. Jlto6on apyro BMA MCMONb30BAHNS CYMTaeTcs
HECBOVCTBEHHbIM W, CIe[0BATENbHO, ONACHbIM.

lopenka fomkHa ycTaHaBnMBaTbCs B MOAXOAALIEM MOMELEHMM,

MMEIoLEeM MUHUMAMbHOE KONMYECTBO BEHTUMALMOHHBIX OTBEPCTUNA,

KaK npegn1caHo AercTBYIOWMMY HOpMaTBaMK, U B NtoBoM cryyae,

[O0CTaTO4HbIMM NS NOMYYeHNs Ka4ECTBEHHOTO FOPEHNS.

He sarpomoxpaiiTe 1 He yMeHbLUaliTe BEHTUNALMOHHbIE OTBEPCTUS

noMeLlLeHns, B KOTOPOM CTOWT ropernka unu KoTén, ¢ Lenbto

npeaynpexaeHns onacHbIX CUTyaLUuin, Takux kak hopMupoBaHue

TOKCUYHbIX 11 B3PbIBOOMACHbIX CMECEA.

Mepes BbINONHEHWEM NOAKITIOYEHMIA TOPENKI MPOBEPLTE, YTO AaHHbIE

Ha Tabrnyke COOTBETCTBYHOT JaHHbBIM NUTAIOLLElt CETU (aneKTpuyeckas,

rasoBas, [N U3eNbHOTO UMK ApYroro BiUAA TONMNBA).

He poTparnsaiiTecb [0 ropsyux geTtanen ropenku, obbi4Ho

HaxoAsAwWwmxcs BOAN3M NnameHn M cucTeMbl NOAOrpeBa TOMMMBa,

KOTOpble HarpeBaloTCs BO BPEMS (PYHKLMOHMPOBAHWS M OCTaKOTCS

nog, TemnepaTypoit jaxe Nocne HeAnUTeNbHOTO 0CTaHOBA FOPENKM.

B cnyyae ecnn npuHATO peLLeHie 06 OKoHYaTENbHOM HENCMOMNb30BaHNM

ropenku Heobxogumo, 4To6bl KBanMMULMPOBAHHLIN PabOTHUK

BbIMOMHMI CREAYIOLLME OnepaLm:

OTKNIOYMN SNEKTPUYECKOe NUTaHne NyTéM OTCOEAUHEHNS
nuTaTenbHoOro kabens rnaeHoOro BblkoYaTens.

- MpekpaTun nogayy TonnWBa MPM MOMOLM PYYHOTO
OTCEYHOrO KpaHa W BbIHAM MaxoBMYKWN YNPaBneHUs C rHesg.
O6esonacun Te AeTanu, KoTopble ABASAKTCS NOTEHLMANbHBIMM
NCTOYHUKaMK ONACHOCTM.

YyCTaHOBKaA MOXET HaHEeCTN yu.\ep6 TII0aAM, XUBOTHbIM UNK NpeameTam, Ocoﬁble npeaynpexaeHusa

3a YTO KOHCTPYKTOP OTBETCTBEHHOCTY HE HECET.

+  CHsiB ynaKoBKy, NpOBEPbTe LiENOCTHOCTb COAEPXUMOro. B cnyyae
NOSIBNEHNS COMHEHMIA PEKOMEHAYETCH 06paTUTLCS K MOCTaBLMKY, a
CaMO U3AENKe He TPoraTb. QNEMEHTbI YNaKoBKM: AEPEBSHHAS KNETb,

reo3au, CkoObl, NNaCTUKOBLIE NAKeTbI, NEHONONUCTUPON N T.A4. HENb3A o

0CTaBNATb B AOCTYNHOM Ans AETEN MeCTe, Tak Kak OHW NPeLCTaBNSioT
coboit ncTouHMK onacHocTh. Kpome Toro, Ansi npefoTBpaLleHns
3arpsi3HEHNs OKpYxatoLLei cpeabl Ux Heobxoaumo cobpaTs 1 0TBE3TH
B creyyarbHble NyHKTbl, NpegHasHaYeHHHbIe ANs 3TON Lenu.

* [epen BbINONHeHWem nboit onepauun NO YNCTKE MMM
TEX00CYKMBaHMO HEOOXOMMO OTKMHOYNTL U3LENNE OT CETU NUTaHWS
NPy NOMOLLM BbIKIO4ATENS CUCTEMbI MMM MCTIONbB3YS CreLnanbHble
OTCEYHble YCTPONCTBa.

¢ B cryyae HeuncnpaBHOCTM /UMK HENCNpPaBHOTO (hyHKLMOHMPOBAHNS
annapata oTknwuyuTe ero. He nbiTanTecb camOCTOSTENbBHO
nounHuTL ero. CnegyeT 06paTMTLCA 38 MOMOLLBIO UCKIHOYNTENBHO K
KBanuULMpoBaHHOMY crneLmanmcTy. BoaMOoXHbIA peMOHT uaaenus
[OMKeH BbITb BbINOMHEH TOMbKO B CEPBUCHOM LIEHTPE, KOTOPbIN
nonyyun paspeLlenue ot 3asoga "BALTUR", u ¢ ucnomnb3oBaHuem
VCKMKOYMTENBHO OpUTMHANbHBIX 3anacHblx Yacteit. HecobnioaeHne
[aHHOTO YCIOBUS MOXET HapylwuTb GeaonacHocTb annapara.
[ns obecneyeHns adcekTMBHOCTM annapata M ero UCMpaBHOMO
(yHKLMOHNPOBaHUS Heobxoaumo, YToObl KBanMduLMpoBaHHbIe
paboTHMKM OCyllecTBNANKU perynsapHoe TexobcnyxnBaHue ¢
cobnofeHrem ykadaHuil, AaHHbIX KOHCTPYKTOPOM.

Y6enutecb B TOM, YTO YeNnOBEK, BbIMOMHUBLLNIA YyCTAHOBKY

ropernku, NpoyYHo 3adukcupoBan eé Kk TennoreHepaTopy Tak,

4ToObl 06Pa30BLIBANOCH NNaMs BHYTPY Kamepbl CropaHus camoro
reHeparopa.

lMepen poaxurom ropenku u xoTs 6bl pa3 B rog Heobxoaumo, YTobbl

KBanMUULMPOBAHHBIA paBOTHUK BbINOMHIM CieaytoLne onepawmu:

- HacTpoun pacxop TonnvBa ropenku, yuutbiBas Tpebyemyio
MOLLHOCTb TenmoreHeparopa.

- OrtperynupoBan nogavy Bo3ayxa Ans rOpeHUs U nomyynn Takoe
3HayeHue KM, kotopoe xoTs Obl paBHANOCbL MUHUMANbLHO
YCTaHOBMNEHHOMY [JEICTBYHOLLMMM HOPMATUBAMMU.

- OcyLLecTBUN KOHTPOSb rOPeHUst ¢ TeM, 4Tobbl NpefoTBpaTuTh
obpa3soBaHne BpeAHbIX W 3arpA3HSIOLLMX OKPYXaloLylo cpeay
HECrOpeBLLVX NPOAYKTOB B pa3aMepaXx, NpeBbILLatoLLMX JONYCTUMble
npegensl, yCTaHOBMEHHbIE JEeNCTBYIOLMMU HOPMATUBAMU.

- [poBepun yHKLNOHANBEHOCTL PErynmMpoBOYHbIX U 3aLNTHBIX
YCTPOWNCTB.

- [poBepun npaBunbHOE yHKLMOHWUpOBaHWe Tpybonposoaa,
BbIBOASLLETO NPOAYKTbI FOPEHMSI.

- [lo 3aBepLUeHNI0 OnepaLmii NO PerynnpoBKe MPOBEPUI, YTO BCE
MexaHN4Yeckme CTOMOPHbIE CUCTEMbI PEryNMPOBOYHbIX YCTPOCTB
XOPOLLO 3aTSHYTbI.

- Yb6eguncs B TOM, Y4TO B NOMELLEHUN, TAE CTOWT KOTEN, MMelTCS
HeobXoaMMbIE MHCTPYKLWKM MO 3KCTiyaTaLmum 1 TexobCnyX1BaHmio
ropernky.

*  [lpu Npopaxe u3nenus unu ero nepeaaye B Apyrue pyku, a Takke B« B cryyae YacTbix GIIOKMPOBOK rOpenkyl He CriesyeT 3aumKnuBaThes Ha

cnyyae, koraa Bbl nepeeaxaete v ocTaBnseTe usgenuve, yoeautech
B TOM, YTO WHCTPYKLMS BCErfa HaxoauTcs C annapatoM. 370

HeobXoANUMO Ans TOro, YTOOLI HOBbIVA XO35IMH UMK MOHTaXHUK CMOrT

00paTnTLCS K Helt B criyyae noTpebHoCTy.

+  [insBcex annapaTtoB C A0MOMHUTENLHBIMM ONLMAMI UMW KOMITEKTamy,
BKloYas anekTpuyeckue, He0bXOAUMO MCMONb30BaThb TONbKO
OpUriHanbHbIE akceccyapl.
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BOCCTaHOBIEHWM (DYHKLIMOHMPOBAHMUS BPYUHYHO, Mydlle ob6paTuTbes 3a
MOMOLLBIO K CneLanicTam st pa3bsiCHEHNS aHOManNbHON CUTyaLuu.

PaGoTaTb C ropenkoil U 3aHMMaTbCA TexoBCryxuBaHue AOMKeH
WCKMIOYMTENBHO KBANMMULMPOBAHHbIA NepcoHan, KoTopbli Gyaet
A€eiCTBOBATb B COOTBETCTBUN C NMPEANUCAHUSMYU LeACTBYIOLMX
HOpPMaTHBOB.




QNEKTPUYECKOE NMUTAHUE

+  OnekTpuyeckonn 6€30MacHOCTK annapata MOXHO JOCTUYb TOMbKO
npu €ro NpaBnUiIbHOM COEANHEHUM C HaAEXHbIM 3a3eMNAOLLUM
YCTPOMCTBOM, KOTOPOE BbINOMHSAETCS C COOMOAEHNEM AEACTBYHOLLMX
HOpM Mo TexHuke BesonacHocT.Heobxoaumo B 06d3aTenbHOM
nopsiake NpOBEPUTb 3TO OCHOBHOE TpeboBaHue no obecneyeHuio
BesonacHocTy. Mpu BO3HMKAIOLLIMX COMHEHMSIX He0BX0AMMO 3anpocuThb
Y kBanuhuLmpoBaHHoro paboTHuka, YToObl OH NPOM3BEN TLLATEMbHBIN
OCMOTP 3MEKTPUYECKON YCTAHOBKM, TaK Kak KOHCTPYKTOP He OTBEYaeT 3a
BO3MOXHbIiA yLLiep®, HAHECEHHBIV MO MPUYMHE OTCYTCTBIUS 3a3eMIEHMUS
YCTaHOBKM.

o TlycTb KBANNPULMPOBAHHBIN CNELMAnUCT NPOBEPUT COOTBETCTBUE
9NEKTPUYECKON YCTaHOBKM MaKCMManbHO MOrnaLiaemMon MOLLHOCTH
annapata, KoTopas ykasblBaeTcs Ha ero Tabnuuke, B 4acTHOCTH,
Heobxoanmo ybeanTbCs B TOM, 4TO ceveHue kabenemn cuctembl
MOAXOAMT NOrNOLLAeMON MOLLHOCTY annapara.

« [lna rmaBHOro NUTaHWs annapaTa OT 3MEKTPUYECKOW CeTn He
paspellaeTcs MCnonb30BaTh NePexXOfHNKM, MHOTOKOHTaKTHbIE
COEOVHUTENN /NN YANNHUTENN.

+  [Ind noAcoeanHeHns K ceTM HeobXoANMO NpeayCMOTPETb BbIKIOYaTENb
BCEX MOMIOCOB C PACCTOSHUEM Pa3MblkaHUs KOHTAKTOB PaBHbIM WK
NpeBbILLAIOLLMM 3 MM, B COOTBETCTBIM C TPEB6OBaHNAMM AEACTBYHOLLNX
Hopm 6e3onacHocTu.

«  3aunctutb kabenb NUTaHUs OT BHELUHEN M30MALWUK, OTONUB €ro
NCKMOYNTENBbHO HA ANNHY, HEOBXOAUMYK ANS BbINOMHEHUS
coeauHeHus, uberas Takum obpasom, 4Tobbl NPOBOA MOT BOWTU B
KOHTaKT C METaNNUYECKUMIN YaCTAMM.

« [lna coepuHeHns c ceTbld He0bBX0AMMO NpeaycMoTpeTb
MHOTOMOSIOCHBIN BbIKMIOYATENb, Kak NPeanucaHo AeicTBYIOLLMMU
HopmaTuBamu no 6e3onacHoCTy.

¢ OneKkTpuyeckoe nuTaHWe ropenku JOIKHO npefycMaTpuBaTh
coefuHeHve HeinTpanu ¢ 3eMnéir. Mpn NpoBepkn Toka MOHM3aLMK B
TeX YCNoBUSIX, KOraa HeNTparb He CoeaMHEHa C 3eMNnéi, Heobxoarmo
NOACOEANHNTL MeXY knemmon 2 (HeiTpanb) 1 3emnéin koHTyp RC.

¢ [lonb3oBaHue No6bIM KOMMOHEHTOM, TOTPEONSIOLLMM SMIEKTPOSHEPIIIO,

NPUBOANT K COBMIOAEHNIO HEKOTOPbIX BaXHbIX NPABKI, 8 MMEHHO:

- He potparvBaTtbes o annapata MOKPbIMU UMK BNaXKHLIMI YacTsMU
Tena u/mnu ecnm Horu BNaxHole.

- He TaHyTb anekTpuyeckue kabenu.

- He BbicTaBnath annapat nof BO3AENCTBME aTMOCHEPHbIX
(haKTOPOB, TakNX kak AOX/b, COMHLE U T. [., 3@ UCKNIOYEHNEM TeX
CcnyyYaes, koraa aTo npeaycMoTPeHo.

- He paspelwwartb ucnonb3oBath annapar getam unu niogsv 6es
onbITa.

+ [lonb3oBaTenb He JOMKEH CaM 3aMeHsITb NUTATeNbHbI kabenb
annapara. lpu nospexaeHun kabens, BblkNOYMTE annapar u
ANS ero 3ameHbl obpaTuTech 3a MOMOLbIO UCKMKYUTENBHO K
KBanMMULMpoBaHHbIM paboTHUKaM.

o Ecrv npuHATO pelueHne 0 Hemcnonb3oBaHWW annaparta B TeYeHum
OnpeAenéHHoro 0Tpeska BPEMEHN YMECTHO OTKIHOUNTb SNEKTPUHECKNI
BbIKMIOYaTenNb, NUTAOLWMIA BCE KOMMNOHEHTbI YCTaHOBKM (HAcochl,
ropenkauT. 4.).

MOOAYA TA3A, OU3ENBHOIO UMW OPYroro BUOA

TONNUBA OBLIWE NPEOYNPEXOEHUA

¢ YcTaHoBKy ropenki JOMKEH BbINOMHST KBANMGULMPOBAHHbII
cneumaniucT B COOTBETCTBUN C AENCTBYIOLMMM CTaHAapTamu |
NpeanucaHnsiMu, Tak kak HEMpaBUNbHO BbINOMHEHHas paboTa
MOXET HaHecTV yLiep® MioasM, KUBOTHBIM UMW NpeaMeTaM, 3a 4To
KOHCTPYKTOP OTBETCTBEHHOCTU HE HECAT.

+  TMepen HayanoM MOHTaXa CriedyeT TLATEMbHO O4UCTUTb BHYTPEHHIOK
YaCTb TOMNMMBONOABOAALMX TPYGONPOBOAOB A5 TOrO, YTOGbI yAANNTL

O

BO3MOXHbIE OCTaTKM MPOM3BOACTBA, KOTOPbLIE MOrYT HapyLWNTb
ncnpaBHOe (PYHKLIMOHNPOBAHIE FOPENKM.

¢ Tepen nepBbIM PO3XMrOM annapata nonpocuTe KBanMpULMPOBAHHOO
cneynanucta, 4tobbl OH BbINOMHUA CAEAYIOLLME KOHTPONbHbIE
onepauuu:

- [pOKOHTPONMPOBAN repMETUYHOCTb BHYTPEHHEN 1 HapYXHOI YacTy
TOMNMMBONOABOAALMX TPYOONPOBOAOB;

- OtperynupoBan pacxof Tonnuea ¢ y4éTom Tpebyemoit MoLHOCTY
ropenku;

- lpoBepun, 4TO UCMONb3yeMOE TOMAMBO MOAXOAMT ANs AaHHON
ropenku;

- lpoBepun, 4TO AaBMEHWE NoAayuM TOMNMBA BXOAWT B Npefens
3Ha4eHuiA, NPUBEAEHHbIX Ha TabnnuKe ropenku;

- TMpoBepun, YTO pasmepbl TONNMBOMOAAIOLLEN CUCTEMbI NOAXOASAT
k Tpebyemoil MPOM3BOANTENBHOCTI FOPENKN U NPUCYTCTBYIOT BCE
3aLLWUTHBIE W KOHTPONbHBIE YCTPOWNCTBA, MCMONb30BAHNE KOTOPbIX
npeayCcMOTPEHO JeCTBYIOLLMMU HOpMATUBAMN.

+ B cnyyae ecnu npuHATO pelLeHre 0 HEMCMONb30BaHNUM TOPENKA Ha
onpeAenéxHbIit 0TPE30K BpeMeHN HeobX0AMMO NepeKpbITb KpaH uii
TONMMBONOABOASALLME KpaHbI.

e OcoOble npeaynpexaeHns No UCMNonb3oBaHUIO rasa

* Heobxoaumo, 4Tobbl KBanMMUUPOBaHHbLIA cneynannct
MPOKOHTPONMPOBA, YTO
- MOABOAALLAA NUHWA M pamna COOTBETCTBYIOT [EeiCTBYIOLNM

Hopmam.

- BCE ra3oBble COEANHEHNS FEPMETUYHbI;

* He ncnonb3ayiite rasosble Tpybbl ANS 3a3eMNEHNS SNEKTPUYECKMX

annapatos!

+ He ocTaBnsiTe BKMNOYEHHLIM annapart, KorAa Bel M He nonb3yeTecs -
BCeraa 3aKpblBaiTe rasoBblii KpaH.

B cnyvyae ONUTENbHOro OTCYTCTBUA nonb3oBaTena annapaTta
HeobXxo4MMo 3aKpbITb rnaBHbIN KpaH, no,qarou.mﬂ ra3 K ropernke.

+ [louyBCTBOBAB 3anax rasa:
- He BKIKOYaliTe SNEKTPUYECKME BbIKIoYaTenu, TenedoH unm nobble
Jpyrvie nckpoobpasyroLuye npeameTsl;
- Cpaay Xe OTKpOIiTe ABEPU V1 OKHA ANSi NPOBETPUBAHMS MOMELLEHUS;
- 3aKpoMTe ra3oBble KpaHbl;
- obpaTtuTech 3a NOMOLLBIO K KBANM(ULMPOBAHHOMY CrELManuCTy.
* He 3arpomoxaaiiTe BEHTUNALMOHHbIE OTKPBITUS B NOMELLIEHWM Fa30B0ro
annapata Ans npefoTBpaLleHnst ONacHbIX CUTyauuid, Takux kak
06pa3oBaH1e TOKCUYHBIX 11 B3PbIBOOMACHbIX CMECEIA.

AbIMOXOb! AJ1A KOTNOB C BbICOKWAM KA U UM NOOOBHbIE

YMeCTHO YTOUYHWTb, 4TO KOTAbI ¢ BbicokuM KM 1 um nopobHble,
BbIOpacbiBalOT B KaMUHbI MPOAYKTbI CrOPaHNS, KOTOPble UMEKT
OTHOCWTENbHO Hebonbluyto TemnepaTtypy. [ns npuBesEéHHON Bbille
cuTyaumu 0bbl4HO NoabupaeMble TpaaULMOHHbIE AbIMOXOLb! (CEYeHre 1
TENMOU3ONSALMS) MOTYT HE FapaHTVUPOBATh UCTPABHOE (PYHKLIMOHMPOBAHME,
NOTOMY YTO 3HAUUTENIbHOE OXMaxAeHWe NPOAYKTOB CropaHus npu
MPOXOXAEHUM [bIMOXO[1a, BEPOSITHEE BCETO, MOXET BbI3BaTb OMycKaHue
TeMMepaTypbl Aaxe HUKe TOYKM KoHAeHcaToobpa3oBaHus. B abimoxoge,
KoTOpbIN paboTaeT B pexume KoHLeHcaToobpa3oBaHWs, Ha yyacTke
BbINYCKHOrO OTBEPCTMS MPUCYTCTBYET Caxa eCNn CXUraeTcst Au3enbHoe
TONNWBO MAM Ma3yT, a, korga cxuraetcs ra3 (Meta, CHI u T. 4.), Boonb
AbIMOX0fa BbICTyNaeT KoHAeHcaTHas Bofa. 3 BbILLEN3NOXEHHOTO
CneayeT BbIBOA, YTO AbIMOXOAbI, COEAMHSIEMbIE C KOTIaMi BbICOKOTO
KNO v um nogo6Hble, DOMKHLI 6bITb NMpaBuUbHO NOA0GpaHHbIMK
(ceyeHme 1 TennomsonaLKs) ¢ y4ETOM CreLnduYeckoro HagHaueH!s ans
npesoTBpaLLEeHIs OTPULATENbHO CUTYaLMK, ONUCAHHO BbILLE.
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TEXHUYECKUE XAPAKTEPUCTUKIN

TBG 45 PV TBG 60 PV
MAKC. kBt 450 600
TEMNOBAA MOLWHOCTb V. BT 100 120
OYHKUMOHNPOBAHWE [ByxcTyneHyaToe nporpeccuBHoe
BbIEPOCHI okcupos asota mr/kBTY <80 (Knacc Ill no EN 676)
kBT 0,50 0,75
HBIATATET 06/MuH 2730 2800
MOTPEBNAEMAA SNEKTPUYECKAA MOLLHOCTb* kBT 0,71 0,98
MNABKMA NPEAOXPAHWUTENb nnHim 2308 4A 4A
TPAHCOOPMATOP PO3XWTA 26 kB — 40 mA — 230/240 B - 50/60 I'y
HAMPAXEHNE 1N ~230 B + 10% - 15% - 50/60 'y
KNACC 3ALNTbI IP 44
OATYMK NITAMEHN 30H[ MOHUBALINIA
YPOBEHb LIYMA™* ABA 73 | 75
MAKC. °C 40
TEMNEPATYPA PABOYEIO NOMELLEHUA ML C 0
BEC Kr 42 | 44
MertaH (G 20)
MAKC.  HM*ly 453 60,3
PACXOL MAH.  HMy 10,1 12,1
OABNEHVE MAKC.  mbap 360
MATEPWAI B KOMIMJIEKTE TBG 45 PV TBG 60 PV
COEOVNHWUTENbHbIN GNTAHEL| FOPENKM 2 2
M30NALMOHHAA NMPOKITALKA 1 1
LUNITbKA M12 -4 wr. M12 -4 wr.
WECTUrPAHHBIE FAKM M 12 -4 wr. M12 -4 wr.
MNOCKME LWAVEI @12 -4 wr. @12 -4 wr.

*) CyMMapHOE n0Tpe6neH|/1e Ha NycKoBOM 3Tane C BKHYEHHbIM TpaHC(OPMaToOPOM po3kura 1 ABuraTenem Kpbinb4yaTku, Ha KOTOPbINA

noctynaenu nutanme 50 Iy,

**) 3BYKOBOE AABMEHNE U3MEPEHO B TaBopaTopuy NPOU3BOANTENS C FOPENKOM, YCTaHOBIEHHOM Ha UCTbITATENLHOM KOTIE W paboTaroLyeil Ha

MaKCUManbHOM HOMUHAMBHOW MOLLHOCTH.

®OYHKLUMOHAINBHbBIE TEXHUYECKWUE
XAPAKTEPUCTUKN

a30Bas ropenka ¢ HU3KUMK BbIOpPOCaMM OKCWOB a3oTa W
CO (knacc Ill) B cooTBeTCTBUM C TpeHOBAHWM EBPONENCKOrO
HopmaTuBa EN6G76.

OYHKLMOHMPOBAHIE Ha JBYX MPOTPECCUBHBIX CTYMEHSIX.

YacToTHbI npeobpa3oBaTenb ANs PerynmpoBKW KONNYECTBA
060pOTOB BpaLLeHMs BEHTUNSTOPA B 3aBUCUMOCTY OT pabouyei
CTyneHu. Ero mcnonb3oBaHne no3BonseT 3Ha4YNTENbHO
COKpaTUTb YPOBEHb LUYMa 1 PACXOA 3NEKTPOSHEPrUM.

[onoBKa ropeHns ¢ peunpkynsuuen cropesLInX rasoB
no3BONseT AOCTUYb HWU3KMX BbIOPOCOB 3arpsi3HSIOLIMX
BELLeCTB B aTMocdepy, B 0CODEHHOCTH 3TO KacaeTcs OKCUAOB
asota (NOx).

TNerkoe TexHn4eckoe obenyxueanme brarogaps BO3MOXHOCTU
BbIHMMaAHKUA y3na CMecuTend 6e3 cHaTus rOpenKu C KkoTna.

Peran/IpOBKa pacxofa Bo3fyXa Ha ropeHne C aBTOMaTtn4eCkum
3aKpbITUEM 3aCITOHKK NPU OCTAHOBE TOPEJIKK BO n3dexaHune
paccensaHusa Tenna 4epes3 AbIMoxon.

Perynuposka rasa nocpeacTBoM paboyero fHOCTYNEHYAToro
KnanaHa ¢ NHeBMaTU4YeCKMUM yrnpaBrieHNeMm.

Bo3MOXHOCTb fOMNONHEHUS ropenkn KoMmnnekTom an4d
KOHTPONIA repMeTUYHOCTHM KNnanaHoB.

fopenka OCHalleHa 4-WTbIpbKOBbIM U 7-LTbIPbKOBbIM
pasbemamy, hniaHUeM 1 U3ONSILMOHHOI NPOKnaaKkon Ans
KpEeMneHust K KoTry.

BbixoA ra3oBo pamnbl CHU3Y.
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KOHCTPYKTUBHBIE XAPAKTEPUCTUKK

Fopen Ka BKMo4aeT:

Boagyxo3abopHuk ¢ ApPOCCENbHOW 3aCOHKOW ANS
PErynupoBKM pacxofa Bo3gyxa, pa3paboTaHHbIA Tak,
4ToObl AoCTUranacb onTUMarnbHash IMHEMHOCTb OTKPbITUS
BO3YLLUHOW 3aCNOHKME.

[MoaBMXHbIA (*)J'IaHeU, ana coednHeHnA ropesikn ¢ KoTioMm.
370 nosBonser I'IpVICI'IOCOGVITb ropenky K pasfnnyHbimM
TensioreHepartopam.

Pene aaBneHus BO3Ayxa, rapaHTUpyHoLLEe Hannyne BO3ayxa
ANS ropexns.

OneKTpUYECKNiA CepBONPUBOA NS PerynnpoBkn pacxoga
BO34yXa Ha NepBOW 1 BTOPOM CTYNEHSIX.

YacToTHbIN NpeobpasoBaTerb A5 COKpaLLeHUs YPOBHS Lyma
W pacxopa 3NeKTPOSHEPTUM.

O

[a30BYt0 pammy C 0QHOCTYNEHYATLIM KnanaHoM 6e30nacHoCTy
N YHKLNOHMPOBAHWS 3NEKTPOMArHWTHOrO Tuna, pene
MWHUMaIbHOIro aBneHus, perynaTop gaBneHus u rasoBblil
unbTp.

KOHTpOJ‘Ib Hann4yma nnameHu Yepes AnekTpod NoHU3aLuun.

ABTOMaTWYECKMIA ONOK YNpaBNEHUs U KOHTPOMS FOpenku B
COOTBETCTBUM C €BPONeNckuM HopMmaTieom EN 298.

BbicokoHaieXHble pasbeMbl 4N8 COEANHEHNS C ra30BoW
pamnomn.

7-WTbIPbKOBBIA Pa3beM [Ns 3NEeKTPUYECKOro MUTaHMS W
NIMHAM TEPMOCTaTOB KOTNA, 4-LIThIPbKOBbIA pasbeM s
yrpaBrieHUsi BTOPOIA CTYNEHbIO.

MHe3no Ans coefnHeHUs MUKpoamnepmeTpa Ha kabene
NoHN3aLNN.

OnekTponpoBoka knacca 3awutsl [P44.

e
Ol | =0

n° 0002471280
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1) Tonoska ropeHus

2)  Mpoknagka i /‘\

3)  CoepuHuTENbHBINA hnaHeL, ropesnku - { |

4)  YCTpOIACTBO perynupoBKi rONOBKM b \

5)  Kpbllka Kopnyca "INy

. ; Va &

6)  CoepuHWTENbHBIA hnaHeL, ra3oBoi pammbl =

7)  OneKTpUYecKuUi Wwut | T8¢ gopv

8)  [suraternb = .=

9)  CepBonpuBOA perynmpoBky Bo3ayxa

10) Pene gaenexus Bo3gyxa

10a) KoHTporbHOe pene JaBneHus Bo3ayxa BTOPO CTYNEHM

11)  WHBepTOp

12) [puBogHas Tsra ra3oBOro 4poccens
MOZENb |A A1 |A2 |B B1 [B6 |C D D E F I L L M N

MWH. |MaKc. |@ @ MWH. | MaKc.

TBG45PV [550 [270 |280 |435 |325 |160 |920 |140 |300 [137 (133 [215 [200 |245 |M12 |145
TBGG6OPV [550 [270 |280 |455 [325 |160 |920 |140 |300 [156 |[152 [260 [225 |300 |M12 |160
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KOMMOHEHTbI ANIEKTPUYECKOI O LLUTA

13)  Bnok ynpaBneHus
14)  TpaHcdopmaTtop posxura
17)  7-WTbIPbKOBbIN pasbéM
18)  4-WTbIPbKOBbIN Pa3bEéM
19)  [opwT CBETOAMOZ rOPENKH %
20)  CseTofyoA ropernky B norm. BIoKMpoBKy §
(o}
21)  KHomka pa3biiokmpoBkm §
-
22)  Bobiknovatens MYCK/OCTAHOB 8
23)  lnaBkuit NpefoXpaHUTenb MHBEPTOPA
24)  TInaBkui NpegoXpaHUTENb MHBEPTOPA
o]
PABOYUIN OUANA3OH
TBG 45 PV TBG 60 PV
TBG 45 PNV TBG 60 PNV
mbar
10
4
2
0 kw
100 200 300 400 500 600 700 I’Tl]3 /h(Metano)
10 20 30 40 50 60 70 I’T|h3/h(G.F'.L.)
2 4 6 8 10 12 14 16 18 20 22 24 26 8

Paboune gnanasoHbl MOMyyYeHbl Ha UCNbITATENbHbIX KOTNAXx,
BbIMOJTHEHHBIX B COOTBETCTBUM C HOopmaTuBamu EN 676. 3tu
A1anasoHbl ABNSOTCS NPUBAN3MTENbHBIMU NpU NOAGOPe ropenku K
koTny. [ins rapaHTMpOBaHWS UCMPaBHOI paboTbl FOpenkn pasmepsbl
Kamepbl CropaHus LOJKHbl COOTBETCTBOBATH TpeboBaHNsAM
[EACTBYIOLLMX HOPMATWBOB, B MPOTUBHOM Cryyae, obpallaiTech 3a
MOMOLLbKO K M3rOTOBUTENH.
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TONNMNBONOAOAKLWAA NUHNA

lMpuHUMNManbHas cxema rasonoaBOAsLLEN MUHAM NPUBOAMUTCS
Ha puUCyHke cHu3y. [asoBas pamna, cepTUULMPOBaHHas B
COOTBETCTBUM C HopMaTMBOM EN 676, nocTaBnsietcs 0TAENbHO
OT rOpernku.

Mepen razoBbIM KNanaHOM HYXHO MOHTUPOBATb PYy4YHOM
OTCEYHOWN KnanaH U BUOPOBCTaBKY, KOTOpPbIe AONKHbI
pa3meLjaTbeo TakK, KaK yKa3blBaeTcs Ha cxeme.

Ecnu rasoeas pamna ocHalleHa perynsatopom AaBneHus,
NOCTaBMISAEMOr0 OTAENbHO OT MOHOBMNOYHOTO KNanaHa, onMpanTech
Ha cnegytowue pekoMeHaauun 4ns NpaBUNbHON YCTaHOBKM
apmatypbl Ha ra3oBom Tpybonposoae BOn13n OT ropenku:

o [Ina npepoTBpalieHns CUMbHbIX NageHUn AaBneHus npu
PO3KMre XOpoLLO Bbl BbIN0 OCTaBUTL MEXAY TOUKON KpEnneHus
ctrabunusatopa/pefyktopa LaBneHUs 1 ropenkoi 0Tpesok
Tpybonposoaa anuHon 1,5-2 m. JTa Tpyba LOmKHA NMeTb
AuameTp, paBHblil UMK BoNbLUIKMIA AUamMeTpa COeAUMHUTENBHOTO

NPUHLUMUMUANBHASA CXEMA FA30BOW FOPENKU

O

naTpyGKka ropesnku.

o [lns rapaHTMpoBaHMs Nyywero yHKLMOHUPOBaHMUS
perynsitopa faBneHns nyyile, 4tobbl OH MOHTMPOBANCS Ha
ropu3oHTanLHOM Tpy6onposoae nocne unbTpa. Perynsarop
AaBreHus rasa HeobXoaMMO PErynmpoBaTh, Korga OH paboTtaet
Ha MaKc/ManbHOM, JeNCTBUTENBHO UCMONb3YEMOM rOPEnKON
pacxoge.

[laBneHue Ha BbIXOAe JOMXHO ObiTb OTPErynupoOBaHO Ha
3HaYeHME, Yy Tb MEHbLLEE 3HAYEHNS MAKCUMaIbHO NOMy4aemMoro
[aBneHus (KOTOPOe AOCTUraeTCs 3akpyyuBaHUeMm BUHTA
PerynupoBKK MOYTU 4O CaMOro OrpaHWM4uTEns); Ans ocobbix
CIy4yaeB: 3aKkpyuyMBaHWe BUHTA PETYNUPOBKM NPUBEAET K
YBENWUYEHMIO AABIEHUS Ha BbIXOAE PETYNSTOPA, @ 0TKPyYMBaHME
— K YMEHbLUEHUIO.

11 11a

13

la3oBast pamna nocTaBnAeTCa U3rotoBUTENEM

0603HaueHst
1) Py4Hol oTCeYHON KnanaH
2) BwubpoBcTaBka

w

[a30BbIM PUNLTP

o1 B

Knanan 6esonacHocTu
Perynarop gasneHns

Bnok KOHTpONs repMETUYHOCTY KNanaHoB (0bsi3aTeneH
ONs FOPENoK C MaKCYManbHOM HOMWUHABHO TENMOBOM
MowyHocTbro 0T 1200 KBT 1 Bbilwe)

(2]

)
)
)
) Pene MMHUMansHOro AaBneHns rasa
)
)
7)

0002911080

YCTaHaBNMBAETCS MOHTAXHUKOM

8)  TMHeBMaTM4eckmMin pabounit knanaH MeaneHHoro OTKPbLITUS
9)  CepBOnpuBOA BO3AYLUHOM 3aCMOHKM

10) BospywHas 3acnoHka

11) Pene gaBneHus Bo3ayxa

11a) PerynupoBka KOHTPOMBHOrO perne AaBneHns Bo3agyxa Ha
BTOPOW CTyMeHu.

12) Tonoska ropeHns
13) [lpoccenbHas 3acroHka perynmnpoBkm rasa
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KPEMMNEHWE TOPENKW K KOTNY

MOHTAX Y3NA rONIOBKK

[MomecTuTe Ha OrHeByo TpyBy M30NALMOHHYK npoknaaky (3), i
a Mexay riaHLem 1 Npoknagkon NPONoXMTE LLUHYP (2).
OcnabbTe BUHTbI "6";

COELMHMTENbHBIN hraHel, "5" pasmecTuTe Tak, YTobbl
rorioBKa ropeHusi BoLLUMa B TOMKY Ha ANWHY, pEKOMEeHAyeMY0
U3roTOBUTENEM reHepaTopa.

3akpenuTe ropenky (4) k kotny (1) Npy NOMOLLM LUNWAEK,
LWaitb 1 COOTBETCTBYHOLLMX raek U3 KOMMnekTa nocTasky (7).

a MomnHocTblo 3annomMBuUpyiTe MOAXOAAMM MaTepuarnom
PacCTOsHNE MeXY OrHeBoiA TPYGO FOPENKYA 11 OTHEYTNOPHbIM
OTBEpCTUEM BHYTPU [BEPLIbI KOTA.

MOHTAX FA30BOW PAMIbl

VIMeeTCs HECKOMBKO MOHTaXHbIX peLleHnit (8, 8a) ans pamnbl, kak
OTMEYEHO Ha pUCyHKe COOKY.

BbibepuTe Hanbonee paLyoHanbHbIA BapruaHT, y4UTLIBas CTPYKTYPY
paboyero NomeLLEeHNs KOTNa v 0TKyAa MAET ra3oBbIi TPyOONpoBOA

N e

cod 0002935610
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4
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ANEKTPUYECKME COEOUNHEHWNA

Ha TpéxchasHoi unn ogHohasHOM NMMHAN NMUTAHWS OMKEH UMETLCS
BbIKMIOYaTeNb C MNaBkMMKW  npegoxpaHutensamu.  CmoTpute
npunaraemylo 3neKkTPOCXeMy MpU BbIMOMHEHWN SNEKTPUYECKUX
COEANHEHW NUHWW U TepMocTaToB. [ins coeauHEHUst FOPENKMA C
NMHUEN NUTaHMS BLINOMNHUTE CReaytoLLee:

OtBepHuTe 4 BUHTA (1), KaK NOKa3aHO Ha puUCyHke 1.
CHWMUTE KPbILLKY ANst NONYYEHUs AOCTYNa K LUMTY YNpaBfieHnst
ropesnku.

OcnabbTe BWHTBI (2) ANA CHATUS 32XWUMHON MNACTUHKA
npoBoAoB (3), Yepes 0TBEPCTUE NPONYCTUTE 7-LUTbIPLKOBbIN
W 4-LITbIPBKOBBIN Pa3béMbl (CM. PUCYHOK 2).

YCTaHOBWTE 3aXXMMHYH NNACTUHKY, Kak NOKa3aHO Ha pUCYHKe 3.
[MoBepHUTE 3KCLEHTPHK (4) TaK, YTOBbI MNACTUHKA AOITKHBLIM
obpasom Hagasuna Ha ABa npoeoga. [locne 3aToro 3aBepHUTE
BMHTbI (puKCaLM NnacTuHkW. HakoHew, coegmHuTe [Ba
pasbéma (7-WTbIPbKOBLIA 1 4-LUTHIPLKOBBINA), CMOTpUTE
pUCYHOK 4.

l’Héapa kabenewn 7-WTbIPbKOBOIO M
4-WTbIPLKOBOIO pa3bEMOB NMpPeayCMOTpPEHbI
ansa nposogoB avam. 9,5-10 mm u gnam. 8,5-9
MM. Ofsl TapaHTUPOBaHUA Kracca 3awWuThbl
anekTpuyeckoro wwuta IP 44 (ctaHaapt CEI EN
60529).

[ns 3aKpbITUS KPbIWKA SMEKTPUYECKOTO LKUTa 3aBEpHUTE
4 BuHTa (1) COOTBETCTBYIOLMM MOMEHTOM 3aTsXKU Ans
rapaHTUpOBaH1s NPaBUILHOCTM YNMOTHEHUS.

J__.-':ll"*._ OTKpbIBaTb 3NEKTPUYECKUN LWNT FOPEeriku

MOXHO TONMbKO KBanudpuuupoBaHHbIM
paboTHUKaM.

Mepen npoBeAeHWEM OMepauui no
Texob6CNy>XMBAHU CnenyeT OTKNHYUTb
3NeKTpPUYeckKoe MNUTaHWE U yBeauTbCcH
B HEBO3MOXHOCTW €ro Cny4yaliHoW Mogavu.
IHBEPTOP OCTBETCH HArPeThiM EeLe HEeCKOMNbKO
MWUHYT, MO3TOMY CYLLECTBYET OMNACHOCTb KOXHbIX
0>KOr0B UMW TPABM.

P

A iHBEPTOP MOXET HaxoAuTbCA BCe elle Noj

* 0YeHb BbICOKUM HanpaxeHunem, HeCMOTPA Ha
OTKNH4YeHne OT CETU INEKTPUYECKOro NMTaHUA.

nepegnposengeHnem nobbIx onepau,vllh MO MOHTa>Xy Ha
annapaTtypy H606XO,EI,I/IMO BbPKOATb MATb MUHYT nocne
OTKNHOYEeHUA.

Puc. 1
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Puc. 2

Puc. 3

Puc. 4
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OMNMMNCAHUE ®YHKUUWOHWUPOBAHUNA

Tak kak TBG 45/60 PV sBnatwTtca ABYXCTyneH4aTbIMy
NPOrPeCcCMBHLIMW ropenkamu, OHW MoryT paboTaTtb Ha ABYX
CTyNeHsx MowHocTK. fa3oBas pamna u3 KoMniekTa nocTasku
BKIIIOYaEeT knanaH 6eaonacHocTy BapuaHTa ncnonHeHus ON/OFF
1 TMaBHbI KNanaH ¢ O4HON CTYNEHbI0 MEANEHHOMO OTKPbITUS.
PerynupoBka pacxoga Bo3ayxa Ha Kaxzomn CTyneHu NpoNCcXoaunT
NocpeACcTBOM KOMOVHMPOBAHHOTO AEACTBMS BO3AYLLHOM 3aCIOHKY,
NpWBOAMMOIA B ABUXeHUE cepBonpusogom (1), u nHeepTopa (2),
KOTOpPbIA ynpaBnseT CKOPOCTbI0 BPaLLEHUs INEKTPUYECKOTO
ABUraTens, N3MeHsis TeM cambIM PacXof BO3ayxa, NoCTynaeMoro
OT BeHTUNATOpa. PerynupoBka pacxoda TONMMWBa Ha Nepeon K
BTOPOI CTYNEHsIX BbINOMHAETCS NPOPUIIbHLIM kKnanaHom (3),
ABWKEHWE Ha KOTOPbIA NOCTyNaeT OT BpalleHus CepBonpuBoga
(1) nocpencTeoM cucTeMbI pblvaros 1 nepebopos (4).
WHBepTOp no3sonseT 3anporpaMmupoBaTth TpU CKOPOCTU
BpALLEHUs SNEeKTPUYECKOrO ABUraTens:

Vs cKOpoCTb BpalleHus COOTBETCTBYET pO3)KVIrOBOI7I cTagumn

V1 cKOpoCTb BpalleHUs COOTBETCTBYET NEPBON CTYMEHN
MOLLHOCTH

V2 CKOpOCTb BpalyeHUs COOTBETCTBYET BTOPOW CTYyMeHMU
MOLLHOCTU

[Ona perynuposkn ckopoctert V1, Vs, V2 cmoTpuTe rnasy:
“YACTOTHbIN MPEOBPASOBATEND'.

C 3amblkaHMeM [naBHOTO BbIKMKOYATENS (ecnn 3aMKHYThI
TEpMOCTaThl) HanpsxxeHne AOXOANT OO Gnoka ynpaBnexus,
KOTOPbIN 3anyckaeT ropenky (3aropaetcsi ceetogmog 19).

Tak nofkntoYaeTCs ABUraTeNb BEHTUNSTOPA ANs NPOAYBKM Kamepbl
cropaHus. Bo Bpems npogyBku ABUraTenb ycTaHaBNMBaeTCs Ha
CKOpOCTH V2, COOTBETCTBYIOLLEN BTOPOW CTYNEHM.
OpnHOBPEMEHHO C 3TUM, BpalLieHeM cepeonpreoza (1) Bo3ayLuHas
3acnoHka nomellaeTtcs B NONOXEHUE OTKPLITUS AN BTOPOA
cTynenn. OTctoga BMAHO, YTO NMPOAYBKA Kamepbl CropaHns
OCYLLECTBNSAETCA C BO3AYLIHOI 3aCNOHKON, YCTAHOBIEHHON B
MONOXeHUe BTOPOIA CTyneHu. Mo OKOHYaHUM CTaguu NpOAYBKM
BO3JYLIHAs 3aflOHKa 1 ra3oBbll 4pOCCeNb MOMeLlaTcs B
MOMNOXeHWe, yCTaHOBNEHHOE ANs NePBOI CTyneHu. B 310 xe Bpems
VHBEPTOP NEPEBOANT ABUraTENb B PEXNUM paboThl Ha CKOPOCTH Vs,
3anporpaMmmMm1poOBaHHON s PO3XNUroBoi cTagumn. CpabatbiBaet
TpaHcthopmMaTop po3xura, a CnycTs ABe CEKYHAbl OTKPbIBAIOTCS

O

ra3oBble KnanaHbl.

Hanuume nnameHun, koTopoe oBHapyK1BaETCS KOHTPOMbHbLIM
YCTPONCTBOM, NO3BONSET NPOLOSIKNTD U 3aBEPLLNTL POIKMTOBYIO
CTafuIo C OTKIIOYEHNEM TpaHChOopMaTopa po3xmra.

B 3aBucumocTu oT Tenna, koTopoe TpebyeT cuctema, ropenka
nmbo npogonxaeTt PYHKLMOHMPOBATb Ha NEPBON CTYMeHW C
ABuratenem, Bpallatolmmes Ha ckopoctu V1, nubo nepexoont
Ha BTOPYK CTyNneHb MOLYHOCTW: NOCTENEHHO OTKPbIBAeTCA
BO3AYLUHAs 3aCOHKa W BMeCTe C Hell rasoBblit poccenb. Bo
BpeMs (DYHKLMOHNPOBAHUSA Ha BTOPOW CTYNEHW ABUraTenb
nepexoamT Ha CKOPOCTb BpalleHns V2.

Korga 3anpoc B Tenne cUCTEMbl NOMHOCTLIO YAOBETBOPEH,
cpabaTbiBaeT TepMOCTaT KOTNa, YTO NPUBOAMUT K OTKMOYEHUIO
ropenku. NocpeacTBOM BpalleHus CepBOnNpuBoOAa BO3ayLLHAs
3aCnoHKa NOMELLAETCS B PEXUM Nay3bl (MONOXEHUE 3aKPbITHS).
Ecnun ycTpoiicTBO KOHTPONA He 0BHapyXuBaeT nnameHu,
Onok ynpaBneHus 0CTaHaBNMBAETCS B MOMOXEHWN 3aLLUTHON
OnokupoBKkM 3a 3 CeKyHAbl C MOMEHTa OTKPbITUS TNaBHOrO
knanaHa. B cnyyae 3awuTHOW GNOKMPOBKM KnanaHbl cpasy
Xe 3akpbiBatoTcs. [ina pasbnokunposkn Brioka ynpaBneHus ¢
NOMOXeEHWS 3aLLUMTHOMN BIOKMPOBKM HYXXHO HaXaTb Ha KHOMKY (21)
Ha 3NEKTPUYECKOM LUMTE.

c0d.0002936311
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CXEMA PETYNMPOBKM 3NIEKTPOAOB/30HAA WOHU3ALIUA

S
m\
g
&
S
S
TBG 45 PV / PNV
S
(\')I
TBG 60 PV /PNV g
8
1 - QnekTpoa noHmsaumm

Mog. A B Cc D 2 - OneKTpog posxura

TBG 45 PV 4 5 4 4 3 - Ouck nnamexm

TBG 60 PV 4 10 - 4 4 - CmecuTenb

YCTPOWUCTBO PEIYNNUPOBKU
BO34YXA HA TONOBKE
rOPEHUA

[ONOBKa ropeHust OCHaLLieHa yCTPONCTBOM PerynupoBKM, KOTOpOe
no3BonseT OTKPbITb WM 3aKPbiTb BO3AYLUHbIA 3a30p MexXmy
OUCKOM W ronoBkoil. C 3akpbiTMeM npoxoga neped AMCKOM
OyoeT BbICOKOE [aBlieHMe [Jaxe NMpu ManeHbKUX pacxodax.
Bbicokasi CKopoCTb 11 3aBUXpeHne Bo3yxa ByayTcnocobcTeoBaTh
ero fyyliemy CMEWeHMo C TOMMMBOM, CriedoBaTesNbHo,
OyneT obecneuynBaTbcsl OTNNYHAS TOMMMBO3MYLIHAS CMECH
W cTabunbHOCTb MnameHu. Hanuume BbICOKOTO AaBneHust
BO3Myxa Neped AMCKOM MOXET CTaTb KpalHe BaXHbiM Anis
npedoTBpalleHns nynbcauuii  nnameHu, OCOBEHHO B Tex
crnyyasix, koraa ropenka paboTaeT ¢ TOMKOA, Y KOTOPOW BbICOKOE
COMPOTUBIEHME, NV B YCTOBUSIX BbICOKOI TENMOBOI HArpy3Ky.
M3 BbILIEM3NOKEHHOTO  MOHATHO,  YTO  MeXaHuam,
KOTOPbIM ~ yMeHblUAeT —BO3MYWHbLIA 3a30p HA  TONOBKe
rOPeHnsi, [JOMKeH ObiTb BbICTABNEH HA Takoe 3HayeHue,
Mpu KOTOPOM 3a [OMCKOM nNnameHu Bcerga  OymeT
obecneunBaTbcs [0BONBHO BbLICOKOE — [ABMeHWe BO3ayXa.
PekomeHayeTCcs BbINOMHATL  PErynupoBKy Takum o6pasom,
4TOObI MONYYMNCS TaKOW BO3AYLIHbIA 3330p Ha roOnoBKE, NPy
KOTOPOM BO3AyLUHAsH 3acrOHKa, perynupyroluas Bo3ayxo3abop,
Obina 3HaYMTENbHO OTKPbITA. ECTECTBEHHO, AaHHAs CUTyauus

5 - Mopatowwmi ra3osbIn TpybonpoBoz,

E- BHUMAHWE! Bbixon oTBepcTus LieHTparnbHOro
pacnbinuMTens psaoM € KOHLOM 3reKTpoaa.

[OMKHa HabnoaaTbcs B TOM Crlyyae, Korga ropenka paGotaet
Ha Tpebyemoil MakcMarbHO# MOLLHOCTY.

[ns NpubnuanTenbHOIA HavarnbHON PEryMPOBKN FOPENKM HyXHO
BbICTABUTb YCTPOICTBO, 3aKpbiBalOLlee BO3AYLIHbIA 3a30p Ha
FOMOBKE, B CPEAHEE MONOXEHME.

HocturHys TpeGyemoi MakcuMarbHOM Mofayn, HeobXxoaumo
noanpaBuTb MO3MLMI0 MexaHW3Ma, 3aKPbIBAOLIEro BO3MYLUHbIIA
330 Ha rorioBKe ropeHus. [ins aToro nepeMecTute ero Bnepéa
N1 Ha3a[ TaK, YToGbl NOMYYUTb NOTOK BO3AYXa, COOTBETCTBYHOLLN
nogaye, Mpy aTOM NOMOXeHUe BO3AYIHON 3aCNOHKMN JOIKHO
ObITb [OBONLHO OTKPLITO.
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CXEMA PETYNIMPOBKUW rONTOBKK

cod.0002935690
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FIG. 1
Puc. 1

3Ha4yeHue no

FOPEJIKA X "gn
yKasatento "4

TBG 45 PV 3-31 0-3,2

TBG 60 PV 6-34 0-3,2

X = PaccTosiHie OT rofoBkW [0 AuCKa; OTperynupyiTe
paccTosHue X, cnefys ykasaHusam Huxe:

a) OcnabbTe BUHT "1".
) BuHTOM (2) OTperynupyiite NoMoXeHWe ronoBKM ropeHus (3),
OnMpasich Ha ykasatenb (4).

B) OTperynupyiTe pacctosHue X Mexay MUHUMAMNbHBIM 1
MaKCUMarbHbIM 3Ha4YeHUEM Ha OCHOBaHWM AaHHbIX U3
Tabnmupl.

ﬁ BblwenepeyncrneHHbie perynnpoBku SIBNSKTCS
NpUBNM3UTENBHBIMM; MOMOXEHE FONOBKM FOPEHMS 3aBUCUT
OT XapaKTepUCTUK TONOYHOMN Kamepl

12/26
0006081445_201403




HACTPOWMKA KYNAYKOB CEPBONPUBOOA

MANEL BBOJA V1 BbIBOAA U3 SALIEMNEHWA OBUTATENA C KYNAYKOBBIM BAJIOM

LWKANA OTCYETA NHANKATOP MONOXEHNA

| KYNAYOK PETYNIMPOBKM BO3AYXA 2-/1 CTYMEHM (80°)

Il MONHOE 3AKPbITUE MOJAYM BOSAYXA - FOPENKA
OCTAHOBJIEHA (0°)

I KYNAYOK PETYIMPOBKM BO3OYXA 1-/1 CTYMEHM (30°)

IV KYNAYOK MOMEHTA CPABATbIBAHUS MHBEPTOPA 2-11
CTYMEHMU (40°)

V  KYNAYOK MOMEHTA CPABATbIBAHWSI PENE [ABNEHNS
BO3MYXA 2-1 CTYIMEHM (75°)*

*KYITAYOK V < | (okono 5-10°)

ansa

M3IMEHEHWA PETYNWPOBKWU KYNAYKOB

UCNonb3YWTE COOTBETCTBYIOLME KOMBbLA (I -1l - Il ...). YKA3ATENb
KOJNbLIA YKA3bIBAET HA COOTBETCTBYIOLLEN LUKAJIE OTCYETA Yrofn
BPALLEHUSA, 3ABAHHBIV ANA KAXAOIO KYNAYKA

PETYNNPYEMBIE KYJTAYKN

0002936390
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PErYNNPOBKA NMONO>XEHUA
NPUBOOHOWN TATM TA30BOI0
APOCCENA

PerynupoBka nonoxeHns pUBOGHOMN TAM ra3oBOro ApocCcens

PerynupoBka pacxoga Tonnuea ans ropenok TBG 45 / 60 PV

BbIMOMHSETCS BPaLLEHWEM JPOCCENbHOrO KnanaHa. [Bukexue Ha

BpaLLeHe 3TOro KnanaHa nocTynaeT OT BpalleHns BO3AYLLIHON

3aCNOHKM NOCpeCcTBOM TArK (3), Kak MOKa3aHO Ha PUCYHKE.

B 3aBucUMOCTM OT TOrO, B Kakux MOMOXEHUSX 3aKpPennsTCcs

WapHUpbl KOHUOB Taru (otBepctus 1, 2, 3, 4 poivara A,

3aKpenneHHoro ¢ nanbLieM BO3AYLIHOM 3aCHOHKM, i1 OTBEPCTUS

1,2, 3pblyara G, 3aKpenneHHoro ¢ nanbLEem ra3oBoro Apoccens),

MNony4yaKTCs pas3nuyHbIeE NPONOPLMM BPALLEHMS ABYX 3aCIOHOK.

3aBopckast HacTporika moaenen TBG 45/60 PV npeaycmatprsaet

cregyoLe MOMEHTbI;

Pbiuar razosoro gpoccenst G: otBepcTue Ne 2

Poiyar Bo3gyLuHoit 3acnoHku A: otBepctie Ne 3

B aTux ycnoBusix MakcumanbHoe OTKPbITUE BO3LYLLUHOW 3aCIOHKM

(90°) cooTBETCTBYET MaKCUMamNbHOMY OTKPbITUK Fa3oBOro

apoccens (90°).

3aBoAckasd HacTpoilka rapaHTupyeT OnNTUManbHOe

(hYHKLMOHMPOBaHME ropernku B 60nbLNHCTBE cryyaes. HecmoTps

Ha 3T0, B HEKOTOPbIX Cyyasix He0OX0AMMO N3MEHMUTb KpenexHoe

MOMOXEHWE LIApHUPOB Ha OOHOM U1 0BoKX pblyarax (CMoTpuTe

Tabnuuy).

UT06bI M3MEHUTb MOMOXEHWE TAM, BEIMOMHUTE CleLyHoLWMe:

- OTBepHUTE [Be KPEnexXHbIe raiku LWapHUPOB Ha ABYX pblyarax.

- CHMUMUTE TAry M NepeycTaHoOBUTE ee, MOMECTUB Manblibl
LIapHMPOB B BbIGpaHHbIE OTBEPCTHS.

- CHoBa 3akpenuTe TAry, 3aTArMBas raiiki 1 COOTBETCTBYIOLLME
Lwanobl.

AEcnm NONOXEHNEe TATU MEHSAETCH OTHOCUTENbHO

3aBO/ICKOI YCTAHOBKM, PEKOMEHYeTCAa HacTPOUTh
Kyna4oK perynupoBki BO3ayxa 2 CTyNeH B NOMNOXEHMe,
COOTBETCTBYIOLIEE MaKCUManbHOMY OTKPLITUK ra3oBoro
apoccens.

PekomeHayeMble MOMOXEHUS C Y4ETOM TEMMOBOM MOLLHOCTH,
CXUraemoil Ha BTOPOM CTyNeHN

Tennosas mowwHocTs | OTBepcThe Orteepctue
Ha BTOpO# pblyara pblyara rasa
CTyneHm [KBT] BO3ayXa G
A
450-350* 3 2
TBG 45 PV 250-250" 4 2
4 1
600-450" 3 2
4 2
TBG 60 PV 450-300** . :

*  3aBopckas KoHwMrypaums
** KoHthurypaumsi MOXeT MEHSITbCS C YY4ETOM XapakTepucTuK
MCMoNb30BaHMS

PENE QABJIEHUA BO3YXA

lopenku cepun TBG 45 / 60 PV ocHalueHbl pene aaBneHns
BO3AyXa, kKoTopble 0BHApYXWBaOT CUTHAN AaBNEHUS B OFHON
W TOW Xe TOYKe BHYTpW BeHTUnatopa. Pene pasnenus (1)
(cMOTpUTE PUCYHOK) BbICTYNAeT yCTPOMCTBOM 6e30MacHOCTH,
npeaycMOTPEHHbIM HopmaTBoM EN 676.

KoHTponbHoe pene gaBneHue BO3gyxa Ha BTOPOW CTYMeHN
(2) nossonseT cneanTb 3a NPaBUMbHBIM (PYHKLMOHUPOBaHWE
rOpenkn Ha BTOPOW CTYMeHU MOLWHOCTK. Hanpumep, ecnu no
NPUYMHE HENCNPaBHOCTW MHBEPTOPA NPU Nepexoae ¢ NepBoN
CTYNEHW Ha BTOPYIO, ABUraTENb HE NEPEMECTUTCS Ha CKOPOCTb
V2 (cmotpute rnasy “YACTOTHbBIA NMPEOEPA3OBATENL),
koTopas Heobxoguma ans obecneveHns NpaBWIbHOM NogauM
BO30yXa Ha ropeHne, KOHTPONbHOE pene AaBrneHns BO3ayxa Ha
BTOPOW CTYNeHW 0BHapYXWUT faBneHne, MEHbLLIEE HACTPOEHHOTO,
n ropenka 3abnokupyetca. Ecnu ropenka He paboTaeT Ha
BTOPOM CTYMEHW, CUrHan, nocTynalowuin oT pene faBreHns
(2) urHopupyetcs. KoHTponb 3a ropenkon nepexoguTt Ha pene
AaBreHns (1), kak npeaycmMoTpeHo TpeboBaHnsiMKM HopMaTUBa.

LLkana perynupoBku pene gasnexus Bosgyxa (1): | 0,4-3 mbapa

Wkana perynupoBKM KOHTPONMbLHOrO pene 2 5-50 m6ap

AaBIEHNS BO3AYXa Ha BTOPOW CTYNEHN (2):

0002936300
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0TBEpCTVe ANst pblyara
ra3oBoM 3acrnoHku “G”

0TBEpPCTIE ANS pblyara BO3AYLUHOM 3aCnoHKN “A” |
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YACTOTHbIV NMPEOBPA30BATE/b

TexHuYeckue xapakTepuCTUKM MHBEpPTOpa ANA Mogened
ropenok TBG 45/60 PV

Hanpskenne nutanus: 230 B nep.t. — 50/60 Iy, ogHoasHoe
Tpw KHOMKKM AN1S pErynmpoBKy

YeTbIpe 3eneHbIX CBETOAMOAA ANS ykadaHus ypoBHs Toka (Vs, V1,
V2, V3) ckopoCTu BpaLleHust ABuratens

Bocemb KpacHbIx CBETOAMOAOB, yKa3sblBalWMX HA 4acTOTy
BbIXOZHOTO CUrHana Ans ypoBHS TOka CKOPOCTU.

OpnuH umdposoit Bbixod 230 B nep.T. yepes cBOOOAHbIN KOHTAKT
CoeguHeHne ¢ TK ons guarHocTu W yCTaHOBKW NapaMeTpoB
NoCpeACTBOM NMOCNe0BaTeNbLHOMO nopTa

EEPROM pns coxpaHeHusi B namsTi paboynx napameTpoB W
3anncu aBapuiHbIX CUrHaNoB/HENCNPaBHOCTEN.

MunumanbsHas paboyas yactota: 18 Iy

MakcumanbHas paboyas vactota: 50 Iy

WHCTpYKLMK o perynupoBke CKOPOCTYH BpaLLeHus ABUraTens

/HBepTOp NO3BONSIET HACTPOUTL TPU YPOBHSI CKOPOCTM BPaLLEHUS

ABUraTensi-kpbinbyaTky:

YpoBeHb Vs (3aBofckas HacTponka: 30 [1): ckopoCTb BpaLLeHus
COOTBETCTBYET POIKUTOBON CTAZMM FOPENKH

YpoBeHb V1 (3aBoackas HacTpoiika: 25 [1y): ckopoCTb BpaLLeHus
COOTBETCTBYET NEepBON CTagun (OYHKLUOHNPOBAHMS

YposeHb V2 (3aBoackas HacTpoika: 50 M1y): ckopoCTb BpaLLeHus
COOTBETCTBYET BTOPOM CTaAUM (DYHKLIMOHMPOBAHNS.

YpoBeHb V3: nrHopupoBath Ans mogenen TBG 45/60 PV.

3HaueHune ans V2 He AOIKHO ObITb HUXE 3HAYeHWI, 3aJaHHbIX
ans V1 n Vs,

Ytob6bl OoTperynupoBaTh 4acTOTYy BbIXOAHOrO curHana,
COOTBETCTBYHOLLETO 3 YPOBHSIM CKOPOCTU, HEOOXOAMMO BOWTY B
PEXMM NPOrpaMMUpOBaHWS, Aepka HaXaToi HECKOMBKO CEKYHA
knasuwy SET, 4ToObl 3amurany cBeToANOb!.

B pexume nporpamMMuMpoBaHus NOCMOTPUTE Ha 3eMeHbli
CBETOAMOS, COOTBETCTBYIOLNA VS (OH HAUMHAET MUraTh); Tenepb
MOXHO HAaCcTPOWUTb 3HA4Y€HWe CKOPOCTW BpaLLEHMs ABUraTens
ansa Vs. MoBTOpHOE HaxuMaHue Ha knasuwy "+" npuBegeT K
YBENIMYEHNI0 3HAYEHWUSI CKOPOCTU, MOBTOPHOE HaXUMaHue Ha
KnaBuwly "-" NpuBELET K YMEHbLUEHWIO 3HAYEHUS.

C kaxJblM HaxaTeM Ha knasuwu "+" unu "-" yacToTa BbIXOJHOMO
CUrHana uHBepTopa yBeNNYMBaeTCs MM ymeHbliaetcs Ha 0,2
M. Ans BbICTPOro M3MEHEHWS YacTOTbl LOCTAaTOMHO YAEepXMBaTh
HaXaToW OJHY U3 KHOMOK B TEYEHUU ANUTENBHOTO BPEMEHM
(makcumym 16 cekyHa).

C y4eTOM 3ajaHHO CKOPOCTH ABUraTENb YBENUUMT UM YMEHBLUNT
CKOPOCTb BpaLLeHNs.

MpubnnanTensHoe 3HaYeHNEe YacTOThl MOXHO ONPEAMUTL Mo
4MCny MUrHaloLWmMX KpacHblXx cBeToANoaoB. C yBenuyeHnem
4acTOThl BbIXOAHOMO curHana Ha 4 [ 3aropaetcs elle OguH
cetoguog (cmoTpute Tabnuuy 1). B Tabnuue ykasbiBawTcs
WHTEpBanbl, BHYTPW KOTOPbIX HAXOAWTCS 3afaHHas yacToTa
(MHBEPTOP) ¢ y4eTOM Yncna 3axKeHHbIX KpacHbIX CBETOANOM0B.
lMocne perynupoBKK CKOPOCTW ANst Vs [OCTAaTOYHO HaxumMaTb
B TeyeHuM rge-1o 2 cekyHg knasuwy SET, ytobbl nepenty
Ha ypoBeHb ckopocTu V1. 3amuraeT 3efeHbln CBETOANOA,
COOTBETCTBYHOLLMIA V1.

[Ins HacTpOWKK BbINOMHAETCS paHee ONuUCaHHas npoueaypa,
CHavana ans ckopoctu BpaLeHns Ha V1, notom V2. YposeHb V3

O

ans mopenen TBG 45/60 PV urHopupyertcs.

Mo OKOHYaHWW perynupoBKM TPEX YPOBHe! CKOPOCTU CHOBA
HaXMUTE Ha HECKOMbKO CekyHA knasuwy SET, 4ytobbl nepectany
MUraTb CBETOAMOAbI W MOXHO 6bINO BLIATW M3 pexuma
nporpammmpoBaHus. [apameTpbl, 3af4aHHbIE 411 TPEX YPOBHEN
CKOPOCTM, 3aNN1CbIBAIOTCS B NaMsTh.

Ecnu knaBuwa SET He Haxwumaetcs, nocne 30 MUHYT MHBEPTOP
aBTOMAaTUYECKM BBIXOAUT 13 PeXnUMa NporpamMmMupoBaHms.

B pabouux ycnoensax cBeTOAMOAHOE OKOLIKO MO3BONSET
0T06Pa3NTL PEXIM (YHKLMOHMPOBAHMS FOPENKN: B 3aBUCUMOCTH
OT NepBOV UV BTOPOW CTYNEHE, @ TaKxe OT PO3XKUrOBOW CTaauK,
OygyT 3aropaTbCsi COOTBETCTBYHLME 3€NEHble WU KpaCHble
CBETOANOAbI C YYETOM YacTOoTbl CMrHana, nocTynalowero B
KOHKPETHbIA MOMEHT Ha [iBUraTenb, OT YEro NOCNeHNA HaYnHaeT
BpaLLaTbCs Ha TOW UIK MHON CKOPOCTH.

[insi TOYHOW perynmnpoBKiM U CYMTbIBAHNS YaCcTOT 415 TPEX YPOBHEN
ckopocTy, Heobxoaumo nHTepdencuposaTb HBepTop ¢ MK,
COe[MHSS ero ¢ NoCneaoBaTEeNbHbIM NOPTOM (Kak MokasaHo Ha
PUCYHKE), NOCPEACTBOM cneLuanbHoro kabens, nocTaBnsiemoro
NPOM3BOLMTENEM MO 3aMPOCY 3aKasyuka.

HeucnpaBHocTh 1 GNOKUPOBKK MHBEPTOPA

Ecnu Bo Bpems (DYHKLMOHUPOBAHMUS rOpenku oBHapyxarcs
aHoManuu Ha WHBEPTOPE, TakWe Kak: CBEPXTOK, N36bIToYHas
Temnepatypa BHyTPW YAepkuBatoLleit 600Ky nnaThl Umm
NafieHNs HaNPSHKEHNS B CETU NUTaHS, UHBEPTOp OCTaHaBNMBAETCS
B aBapUMHbIX YCNOBUAX W NpekpallaeTt nofady nutaHus Ha
ABUraTenb.

B cnydae GnokupoBKN MHBEPTOPA MOXHO BbINTU Ha MPUYKHY,
BbI3BABLIYIO €€, CYNTbIBAS KOA OWMGKW MO 3aropaHuio
COOTBETCTBYIOLLMX CBETOAMOAOB (CMOTPUTE TabnuLy 2).

Y06kl BHOBL 3anyCTuTL ropenky nocne Gnok1poBKM MHBEPTOPA,
He0GXOAMMO BPYYHYH0 BbINONHUTL COPOC, CrIeAys HUXKeykasaHHO
npoueaype:

1) MpekpaTiTe Nogady HaNPsKEHWUs Ha rOPErKY.
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1 Knauwwa Bbibopa 1 yCTaHOBKW YPOBHS CKOPOCTU
2 KJ'IaBI/ILIJa yBenmquvm CKOpOCTI/I BpaLLleHI/Iﬂ asuratensa
3 Knasuwa YMEHbLLEHUA CKOPOCTN BpaLleHNA ABuUraTend
4 Barnywka Ans gocTyna Kk NopTy NocrnefoBaTenNbHO
CBA3N
5 PsapKpacHbIX CBETOAMOAOB Yka3aHUs YacTOTbl Ha BbIXOae
NHBEpTOpa
6 PFUZI, 3€J1eHbIX CBETOAMOA0B YKa3daHus YPOBHA CKOPOCTH
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2) MopoxXanTe OKOMO OAHOW MUHYThI, YTOObI pa3pAAUAUCH
3NEKTPONUTUYECKIE KOHOEHCATOPbI U3 OCHACTKM MHBEPTOPA.
Bo Bpemst paspsikeHust KOHAEHCATOPOB MOXHO YBUAETH Kak

TABJINLA 1

Tabnuua ¢ ykasaHueM 3aaaHHbIX YacToT

BbICTPO MUraloT CBETOANOAb. Ywncno ropswmx kpacHbx | [inanasoH YacToT Ha Bbixoge (L)
CBETOAMOL0B
3) Kak Tonbko cBeToauombl NperpawatoT GbIcTpoe MuraHme, aTo 1 18-22
03HayaeT, YTO KOHAEHCATOPbl Pa3psAMINCh. Tenepb MOXHO
CHOBa NofaTh NUTaHWE Ha ropernky, YTobbl BKITIOYUTD ee. 2 22-26
. 3 26-30
MHBepTop ocHalweH namsateto EEPROM, cnocobHoit 3anucatsb 4 30-34
B apxus nocrneaHue 10 aBapuitHbIX curHanoB. YTobbl nonyynTs
[BOCTYM K 3TUM [aHHbIM, Heobx0auMo nHTepdgencuporaTb 5 34-38
nuBeptop ¢ K, coegunHsas ero ¢ nocneaoBatesibHbIM NOPTOM 6 38-42
(Kak NoKa3aHo Ha PUCYHKE), TOCPEACTBOM CneLnanbHoro kaberns, 7 42-46
NOCTaBMSIEMOTO NPOM3BOIMTENEM MO 3aMpOCy 3akasuuKa. 8 46-50
TABJIMLA 2
Tabnuua KopgoB HemcnpaBHOCTEN MHBEPTOPA
3eneHblit= GR @
kpacHbiii = RD @
B/O KOA OLWMBKN OMNCAHME O RISl
4 ropswmx 3eneHbix | BHyTpeHHAs TemnepaTtypa MuWHM |Fopenka yCcTaHOBNEHA B cpefe C
0000 ceeToanoaa, _ | KOHTpOnNEpa AOCTUMNA HEAONYCTUMBIX | TEMNEPaTYPHbIMY YCIIOBUAMY, KOTOpbIE
00000000 ropsaWwmnin KpacHbIN | 3HAYEHNI. HaXOAATCA 33 AONYCTUMbIMY NIpeAenamy
ceetoauog Ne1 Ans ucnpasHor paboTsl (Temnepatypa
okpyxatowien cpegbl > 40°C).
4 ropswmx 3eneHbix | Temnepatypa, U3MepeHHasi Ha paguatope | - HepgonycTumas TemnepaTypa
cBeToamoaa, patumkom NTC, gocturna HeZonycTuMbIX | OKpyatollen cpedbl (TemnepaTtypa
ropswnin kpacHbli | pasmepoB. COCTOSIHME HEUCNPaABHOCTM |  OKpyxatowein cpeabl > 70°C)
o000 ceetoamop Ne2 NpoXoAuT, Tak kak MOTOWHBEPTOp |- HemocTaTouyHblit TennoobmMeH co
CeOO000O 0BHyNsAeTCA M aBTOMATUYECK 3aNyCKaeTes. |  CTOPOHbI paauaTtopa (NpoBepbTe,
4T0ObI NPOCTPAHCTBO MEXY pebpamu
paguatopa He ObINO 3aKkynopeHo
MbIIbIO UIN TPA3LIO).
4 ropswmx 3eneHbix | QNEKTPUYECKoe HanpsikeHue ropenku | Mepenaabl HAMPSKEHNS B NIEKTPUYECKON
o000 cBeToaMosa, JOCTUITIO HELOMYCTUMBIX 3HAYEHNIA. cetun. lpoBepbTe, 4TOOLI B CETH
CO@OOOOO|ropawmin KpacHbli cobniopanuck cneaytoLe A0OMycKu
ceetoauog Ne3 (V=230 -10% +15%)
4 ropswmx 3eneHbix | BHyTpeHHee HanpsxeHne nuTtaHus | HemcnpaBHOCTb NnaThl MHBEPTOPA.
o000 cBeToauoza, moTouHsepTopa + 15 B DC onycTtunack | ObpaTnTech 3a NOMOLLbHO B CEPBUCHbIN
COO@OOOO|ropawmin KpacHbIN | HKe 4ONYCTUMbIX NPEenos. LIeHTP.
csetoamon Ned
4 ropsAwmx 3eneHbix | QNEKTPUYECKMA TOK Ha ABWUraTene | AnekTpuyecknint oBuratenb notpebun
o000 CBETOAMOAA, npeBsbicn nopor 6e3onacHocTy. TOK, 3HAYeHWe KOTOpPOro MpeBsbillaeT
OCOOO@OOO|ropsawuin kKpacHbli 3HAYeHNs No NacnopTHOM Tabnuyke,
ceetogmog Ne5 HaNpWUMEP MO NPUYMHE NEPETPY3KN.
4 ropsWmMx 3eneHbiX | ONEeKTPUYECKUIA TOK Ha ABUraTene NpeBbicun | ANekTpuyecknii ABuratenb notpebun
CBETOAMOZA, nopor 6e3onacHocT. HencnpaBHOCTL | TOK, 3HAYEHWe KOTOPOro MpeBbilaeT
ropsawWwmuin KpacHbIN | annapaTHoro obecneyeHmst 3HAYeHUst MO NacnopTHOM Tabnuyke,
0000 ceeToauon Ne6 Hanpumep, No Npu4nUHe 3aefaHus
olelololel Jele NOALWMMHMKA.

HeucnpaBHOCTb NnaTthl MHBEPTOPA,
obpaTiTech 3a MOMOLLBIO B CEPBUCHBIN
LIEHTP.
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PO3XXUT" U PETYNUPOBKA

1)

YbenuTech B TOM, YTO B KOTNIE €CTb BOAA U BEHTUIN CUCTEMb
OTKPbIThI.

Ybeautecb Ha CTO MPOLIEHTOB B TOM, YTO BbIBOS NPOAYKTOB
cropanus npoucxoauT 6e3 3aTpyoHeHUn (BEHTUIM KOTna U
AbIMOXOZ OTKPbITbI).

lMpoBepbTe, 4TOOLI HaNPSXEHUE 3NEKTPUYECKOR NIMHNN
COOTBETCTBOBANO HanpsXeHW, BblAEPKMBAEMOMY
rOpernkon. ANeKTpu4eckme CoeAMHEHUS JOMKHbI NOAXOANTb
K UMeKLWeMycs HanpsxeHuto. MpoBepbTe, YTOOLI Ha
MecTe Oblny NpaBUIbHO BLIMNOMHEHbI BCE 3NEKTPUYECKNE
COeMHEHNS, KaK YKa3aHO Ha HalLei SNEKTPUYECKON CXeMe.
UT0Obl UCKMIOYNTL BTOPYIO CTYMEHb, OTCOEANHUTE 4-X
WTbIPbKOBbLIA pa3béM (18) oT anekTpuyeckoro LWmTa 4ns
ropenok TBG 45/60P.

[poBepbTE NpaBWUIIbHOE PACMONOXEHWE NPUBOLHON THATY
rasoBoro gpoccens (cmotpute naparpad “PerynupoBka
MOMOXEHUs NPUBOAHOM TSNV ra3oBoro Agpoccens”). [ins aToro,
MoCfe UCKIIYEHUS CLUeneHns ABuraTens-KynaqykoBoro
Bana CepBONMpMWBOLA PErynupoBkM pacxoda Bo3gyxa
(cmoTpute 0002936390), npoBepbTe, 4TOOLI C MOMHLIM
OTKPbITUEM BO34YLIHON 3aCNOHKM ra3oBbIii 4pOCCENb
yCTaHaBnMBancs B NOMOXEHNE MaKCUMANbHOTO OTKPbITUS
(ykasaTenb nanblia ra3oBOro Apoccens JOMKeH CTOSATb Ha
90°). Ecnm Heob6Xx0aMMO N3MEHUTL NONOXEHWE TArW, CriedyiTe
yKa3aHusIM, JaHHbIM B naparpade “Perynnposka nonoxeHus
NPVUBOLHON TS ra3oBoro gpoccens”.

Bo Bpemsi HayanbHOW perynupoBKi ropeniku HacTpomnTe
pene AaBneHWs BO34yXa W KOHTPOMbHOE pene AaBreHus
BO34yXa Ha BTOPOI CTYNEHN Ha MUHMManbHOE 3HaYeHNe Ha
COOTBETCTBYIOLLMX LLUKanax oTcyeTa.

PerynupoBka pacxoaa Bo3gyxa npu NepBOM po3xwure:
YCTaHOBUTE Kynavyok perynupoBku pacxofa BO3Ayxa
Ha MepBOi CTyneHU Ha HeOONbLLOA Yyron OTKPbLITUS,
npubnusntensHo Ha 20°-25° (cmoTtpute 0002936390).
Ecnu npucyTcTBYeT, HY)XHO NOMHOCTbLIO OTKPbLIT PETYNSTOP
pacxofia knanaHa 6e3onacHocTm.

MopknoynTe BbikKNtoYaTenb (22) wuta ropenku; 6ok
ynpaBNeHNUs NONyYyuT HanpsixeHue, a nporpamMmarop
3afeicTByeT ropenky, kak onucaro B rmase "OMUCAHUE
OYHKLUVOHMPOBAHWA". Mpn nepeom po3xure moryTt
HabntoaaTbCst 6IOKMPOBKM NO CNEAYIOLLMM NPUYNHAM:

a) He B poctaToyHoi cTeneHn Gbin BbiNyLEH BO3ayX U3
rasoBoro Tpy6onpoBoza, W Konn4ecTsa rasa He xsartaet
Ans oGecneyeHns CTabnbHOMO NnameHu.

6) BriokMpoBKa C HanM4YMeM MaMeHn MOXET BO3HUKHYTb
13-3a ero HecTabunbHOCTY B 30HE WOHM3ALMM B CBS3K
C HempaBWIbHbIM COOTHOLIEHWEM BO3AyXxa/rasa.
YcTpaHuTe aHHYH0 HEeUCNPABHOCTb, U3MEHSIS KONMYECTBO
nofiaBaeMoro Bo3ayxa U/Mnu rasa 4o HaxoXaeHus
NPaBUNbHOTO COOTHOLIEHMUS. Ta Xe CUTyaLnust MOXeT
HabnioaaTbCs M3-3a HenpaBUMbHOMO pacnpeeneHus
ra3oBO3AYLLUHON CMECH Ha rofToBKe ropeHms. YCTpoicTBOM
PErynupoBKi roNoBkM GorblUe 3aKPONTe MK OTKPONTE

c0d.0002936311
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BO3[YLUHbIN 3a30p MEXAY rONOBKON 1 AU dy30poM.

B) MoxeT cnyyuTbCs, YTO TOKY MOHM3aUuW MelaeT
paspsagHblil TOK TpaHcdopmaTtopa podxura (06a Toka
BbIXOLAT Ha “mMaccy” ropenku), noaTomy ropefka
BrnoknpyeTtcs u3-3a HeAOCTaTOYHON WOHM3ALUM.
CnTyaumi MOXHO MCNpPaBWUTb, MEHAR MecTamu
nuTaHue (cTopoHa 230 B) B TpaHcopmatope posxura.
OTa HeucnpaBHOCTb MOXET TakkKe CNyyuTbCs 13-3a
HEeAOCTaTOYHOTO 3a3eMIEeHINs KOpMyca roperky.

r) Ecnu po3xur ropenkn uaet nnoxo, peKoMeHayeTcs
MCNPaBUTb COOTHOLLEHWE BO3ayxa/ra3a Ha PO3XKMrOBOW
ctaguu. [insg atoro Hactponte napametp VS uHBepTOpa
(cmotpuTe rnasy "YACTOTHbI MPEOBPA3OBATENL").

[Mocne perynupoBKM NepBOro po3xura, COXpaHute B
namsaTu UHBepTOpa YCTAHOBKMU, BbIXOAS M3 pexuMa
nporpamMmmupoBanus (cmotpute rnasy "YACTOTHbIN
[MPEOBPASOBATE/L"). Bblkntounte ropenky u coefuHnte
4-X WTHIPbKOBLIN Pa3beM, KOTOPbLIN Obin paHee BbIHYT.
lMpoBepbTe, YTOObI HA ANEKTPUYECKOM CEPBONPUBOZE KyNayokK
PErynupoBKY BO3AyXa BTOPON CTyNeHM Obin BbicTaBneH Ha 90°.

PerynupoBka MOLWHOCTH Ha BTOPOWN CTYNEHM.

[MogaiTe NUTaHue Ha ropenky, 3amblkas riaBHbI
BblkNYaTenb. fopenka BKMNOYAETCH U aBTOMATUYECKH
NepexoamT Ha BTOPYH CTyNeHb. [ocpecTBOM NOAXOASALLMX
Np1BOpPOB BLIMOMHWTE PETYNIMPOBKY NOAAYM ra3a 1 Bo3ayxa,
cregys CnegyowymM yKkasaHusam:

- Pacxop rasa perynupyeTcs Ha perynsitope knanawa:
CMOTPUTE MHGDOPMALMIO B MHCTPYKLWM HA MOLENb
MOHTMPOBAHHOTO OHOCTYMNEHYATOro ra3oBoro KnaraHa.

- YtoBbl 0TperynmnpoBathb pacxog Bo3ayxa, U3MEeHUTE CKOPOCTb
BpalLeHWs BUraTens Kpbinb4aTkn Ha BTOPOW CTYNeHM.
[ins aToro HacTponTe napameTp V2 uHBepTOpa (CMOTpUTE
naparpad "YACTOTHbI/ MPEOBPA3OBATEND’).
MocpencTBOM KnaswLL MHBEPTOPA “+” Unn “= “ NOCTENEHHO
HaCTPOWTE CKOPOCTb BPALLIEHUS ABUraTens 1, CreLoBaTenbHo,
pacxofa Bo3fyxa, NpoBepss cneumarnsHeIMY nprbopamu,
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13)

4T106bI NapameTpbl ropenns 6ol npasuibHbiMK: (CO,
makc. = 10%, O, muH. = 3%, CO makc. = 0,1%). Mocne
PErynupoBKY BO3AyXa 1 ra3a NpoBepbTe AeCTBUTENbHBIN
pacxof rasa no cHeTumky. Ecnm pacxog Bbilue MakcumanbHo
AOMYCTUMOTO 3HAYEHNS AN KOTNA, OTKIKYMTE TOPENKY,
4TOBbI NPEAOTBPATUTL MOMOMKM.

PerynupoBKa MOLHOCTH Ha NePBOM CTYNEHH.
OTperynupoBaB ropenky Ha BTOpOil CTYNeHM, nepeseauTe
ropesniky Ha NepByilo CTyNeHb, He W3MeHsis PerynmpoBKy
ra3oBOro knanaHa, ocyLiecTarneHHyto B nyHkTe 9. MocpeacTeom
MOAXOASLLMX NPUBOPOB BbINOMHUTE PErYAMPOBKY NoAaum
rasa v Bo3ayxa, Creflys criefyioLum ykasaHnsm:

- [Ins perynupoBkuM pacxoaa rada (Tak kak BpaLleHue razosoro
LpOCCens 3aBuUCUT OT BpaLleHWsl BO3AYLUHOW 3aCMOHKM)
HaCTPOMTE Ha CEePBONPUBOAE BO3AYXa KYNadoK perynmpoBKi
BO34yxa Ha nepsoi cTyneHu (cmotpute 0002936390) Tak,
4T06bI NOMNYYNUTH TPEByeMbIil pacxos rasa.

- Ytobbl oTperynupoBaTth pacxod Bo3gyxa, U3MEHNTE
CKOpPOCTb BpalleHUs ABUTaTENs KpbiMbYaTKM Ha
nepBoi cTyneHW. [Ing 3TOro HacTpoiTe napameTp
V1 unBepTopa (cmoTpute naparpad “Y4ACTOTHbIN
MPEOBPA3OBATEJIR’). MocpeacTsom knasuLL MHBEPTOPA
“+” unn “~ “ NnoCTENeHHO HacTPONTE CKOPOCTb BpaLLeHus
ABUraTens u, CnegoBaTenbHO, pacxoda BO3ayXa, NpoBepsis
cneumnanbHbIMU npubopamu, 4Tobbl NapameTpbl ropeHust
Bbinn npasunbHbiMK: (CO, makc. = 10%, O, MuH. = 3%,
CO makc. = 0,1%). lMocne perynuposku Bo3ayxa W rasa
NPOBEpPbLTE LENCTBUTENbHBIA Pacxod rasa Ha nepaoil
CTYNEHM MO CHYETHHKY.

PerynupoBka pacxofa BO3Ayxa npu NepBOM PO3KUTE.

Po3ur ropenku npoucXoauT B YCIIOBMSIX BO3AYLLHON 3aCTIOHKM
1 rasoBOro ApOCCens, OTperynupoBaHHbIX 41s NepBoil
cTyneHw. Mocne TOro kak Obina oCyLLeCTBNEeHa PerynnpoBka
nepBoii CTyneHn, HeobXoaMMO BbIKIOUYNTb TOPEnKy
NMPOBEPUTb, YTOOBI NPU BKITKOYEHNM POXKMT ObiN BeCLUYMHbIM.
Ecnn npn po3xure obHapyxuBalTcs nynbcayum, nx
MOXHO YCTpaHUTb NOCPELCTBOM PETYIMPOBKU PO3KMTOBO
MOLLHOCTW. [Ins 9TOro HacTpoiTe napameTtp Vs uHeeptopa
(cmoTpute rnasy “YACTOTHbIV NMPEOBPASOBATENL).
OOblYHO pekomeHayeTcs Tak perynmposatb napametp Vs,
4TObbI ero 3HaueHme bbIno cnerka Gonbwm napameTpa V1.

PerynupoBka pene gaenexus Bosayxa.

MepeBeanTe ropenky Ha pexum NepBoN CTYMEHW K
yBeNnuuMBaiTe HaCTPOEHHOE Ha pene [aBrneHns Bo3ayxa
3HayeHue [0 Tex nop, noka ropenka He 3abnokupyercs.
iameHuTe perynupoBKy pene AaBneHus BO3gyxa.
Ero 3HayeHne OOMKHO ObiTb HUXE AENCTBUTENbHOMO
[aBNeHNa BO3yxa, MBMEPEHHOr0 Ha NepBON CTYNeHM
(hYHKLMOHMpOBaHKS. PasbroknpyiTe ropenky u npoBepbTe,
4TODbI OHa pasxkuranacb NPaBUIILHO.

PerynupoBka KOHTPOMbLHOTO pene JaBneHuns Bo3gyxa Ha
BTOPOIA CTyneHu. MepeBeanTe ropenky Ha BTOPYH CTYMeHb
(hYHKLIMOHMPOBAHMS 1 YBENUUMBANTE 3HAYEHIE, HACTPOEHHOE
Ha KOHTPONbHOM pene AaBMNeHWW BO3AyXxa BTOPOW
cTynenn (cmotpute rnasy ‘Pene OABJIEHWA BO3QYXA
") o Tex nop, noka ropenka He 3abnokupyetcs. Mamerute

14)

15)

16)
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PerynupoBky pene AaBneHus Bosgyxa. Ero sHayeHue
JOITKHO ObITb HUXe AECTBUTENBHOO AaBNieHNUs BO3ayXa,
N3MEPEHHOT0 Ha BTOPOW CTYNeHU (hyHKLNOHWUPOBaHMS.
Pa3brnokupyiiTe ropenky 1 npoBepbTe, YTo6bl OHA NPABUNBHO
(hyHKLMOHMPOBAsa Ha BTOPOW CTYMEHN.

KoHTponbHOE perne MUHMMaNbHOTO AaBMEHWNs rasa He
nossonser ropenke paboratb, ecnu gaBneHne rasa
He COOTBEeTCTBYET NpeaycMOTpeHHOMY. M3 ocobon
(YHKLUMM pene AaBneHWs BULHO, YTO KOHTPOMbHOE pene
MWHUManNbHOTO AAaBMEHUs BOMKHO WCMOMb30BaTh KOHTAKT,
KOTOPbIN HAXOAMTCSA B 3aMKHYTOM MOMOXEHUN TOrAa,
korga pene Aaenexns obHapyxuBaeT faBneHue, bonbluee
OTPEerynupoBaHHOro Ha HeM 3HayeHus. Pene MUMHUMansHoOro
[aBneHns rasa AOMKHO HacTpamBaTbCs B MOMEHT BBOAA
ropenkn B paboty. Mpuyem BCSKN pa3 HeobXoANMO
NPOBEPSATb MMEIOLLeeCs AaBneHne, Tak Kak ero 3HayeHne
BUSeT Ha HAcTpouky pene gasnenus. CpabaTbiBaHue
(NOHMMaemoe kak pa3mblkaHWe KOHTYypa) OLHOTO U3 pene
[aBneHusi BO BpeMs paboTbl ropenku (roput nnams) NpuBoauT
K MFHOBEHHOMY OCTaHOBY ropenku. [py nepBoM po3xure
ropenku Heobxoaumo B 0653aTeNbHOM NOPSLKE NPOBEPUTH
npaBuUIbHOE PYHKLNOHMPOBAHME pene AaBneHus.

lMpoBepbTe, 4TOOLI CpabaTbiBano yCTPOMCTBO KOHTPOSS
nnameHun (anekTpoa MoHusayum). Ybepute nepembluky
mexay 3axumamm 30 u 31 Ha nevyaTHOM KOHTYype, nocne
yero BKMYUTE ropenky. bnok ynpaeneHus gonxeH
MOMHOCTbH BbIMOMHWTL CBOW LMK U CMYCTS TPU CEKYHADI
nocne obpa3oBaHMs PO3KNUIOBOTO NNaMeHU, OH AOMKEH
OCTaHOBWTLCS B NOMOXEHUM ONOKMPOBKK. dTa NpoBepka
TaKXXe BbIMOMHSETCA W B YCNOBUAX paboTatoLLen ropesnku.
Ybepute nepembiuky mexay 3axumamu 30 u 31: 6rok
YNpaBneHNs JOMKEH Cpasy Xe NOMECTUTLCS B NONOXeEHWe
OrOKMpOBKM.

MpoBepbTe YHKLUMOHANBHOCTb TEPMOCTATOB/PENE AaBMEHMS
koTna. Vx cpabaTbiBaHWe JOMKHO MPUBECTU K OCTAHOBY
ropernky.

a [MpoBepbTe, YTOOBI POIKUT NPOUCXOANIT NPaBUIIbHO. Ecnn

CMEeCUTENb CIIULLKOM BbIABUHYT, MOXET CAYYUTbCS Tak, YTO
CKOPOCTb BO3yXa Ha Bbixofe ByaeT 04YeHb BbICOKOM, 4TO
3aTpyaHuT po3xur. Ecnn ato Habmogaertcs, Heobxoanmo
CMeCTUTb Ha3aj Ha HeCKOmbKo rpagycoB CMECUTENb U
NPOBEPUTL PO3XMUT. Tlocne HaxoX4eHUs NpaBUbHOrO
NONOXeHMs, 3ahUKCUPOBATbL €ro, kak OKOH4YaTenbHOe.
CnepyeT elle pa3 HaNOMHWTb, YTO ANS MUHUMAIbHOM
MOLWHOCTW KOMMYECTBO BO3Ayxa JOMXHO ObiTb
OrpaHNYEHHbIM HACKOIbKO 3TO BO3MOXHO 41151 TOT0, 4T0bbI
PO3Xur BbIn HagEXHbLIM 1 B 6onee TPyAHbIX CUTyaLUsX.




W3MEPEHUE TOKA WOHU3ALIUN

Ytobbl M3mMepuTb TOK WOHM3auMK, yBepuTe nepembluKy
Mexay saxumamu 30 M 31 neyaTHOro KOHTypa B YCOBMSIX
BbIKMIOYEHHOW ropenku. CoeguHuTe C TEMM XKe 3axumamu
BbIBOAbI MMKpOAMNepMeTpa C COOTBETCTBYIOLLEN LUKANoM oTcyeTa
1 BKMIoYNTE ropenky. Kak Tonbko nosiBUTCS nnamsi, MOXHoO byaet
N3MEpUTb TOK WMOHM3aUMM. MWHMManbHOE 3HauYeHWe Toka Ans
rapaHTMpoBaHus paboTbl 6noka ykasblBaeTCs Ha CreynanbHom
anekTpuyeckon cxeme. flocne u3MepeHns BCTaBbTe paHee
CHATYIO NEPEMbIYKY.

BNOK YMNPABMNEHNA N KOHTPONA ANA TA30BbIX TOPENOK LME 22...

~¢0d.0002935670

brnok Bpems oT oTKpbITMSA KNanaHa | Bpewms Bpems
Bpems Bpems Mpea. | Mocr. .
ynpaBneHns nim 1- CTYNeHn 4O OTKPLITUS | OTKPBITUS | 3aKpbITUS
fe30nacHoCT | npes. NPOAYBKMA | PO3XKMT | pO3XKMr y
nporpammarop KnanaHa 2- CTyneHu 3aCIOHKM | 3aCIOHKM
LME 22.331A2 3 30 2 2 " 12 12
LME 22.233A2 3 30 2 2 " 30 30
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WHavkaums paboyero pexvima Bo Bpems poaxura nHavMkaumsa pexvMa npoTeKkaeT CornacHo crneaytoLlen Tabnuubi:
CreLmcmkaLys Tab6nvua LBeTOBbLIX KOAOB ANs APKOro MHOTOLIBETHOrO MHAMKaTOpa (CBeToAMoAaa)
... Foput Pexum Kop useta LiBer
(huKCMPOBaHHBIM Bpems oxupanms tw, apyrie peximbl OXnaaHms O.... Bbikn.
CBETOM 3Tan poaKura, KOHTPONMPYEMbIN POIKUT O 00O0O0OO0OO0O0OO0Oo YKenTblit MUraroLLmit
O Bbikn. OyHKroHMpoBaHme, nnams OK. O 3eneHblit
®yHKUMOHMpoBaHue, nnams He OK. BEo@mo@mEmomoOMEmO 3eneHblit MuratoLuin
A KpacHbii , p ~
[MOCTOPOHHWMIA UCTOYHIK CBETA NPY PO3XKMTE TOPENKNA = A. A. A. A. 3eneHblit-KpacHbli
O Kenbiit HepoCTaTouHOe HanpsKeHye o Ao Ao Ao Ao KenTblid-kpacHsi
I 3enenbiit HeucnpaBHOCTb, aBapuiHbIl CUrHan A KpacHbii
MosBnenme koaa owwmbky (cmoTpuTe "Tabnuua kofos .
owmBoK") Ao Ao Ao Ao KpacHblit
[lnarHocTuka uHTepdelica A A AAAAA gee‘;uawmm KpacHsi
¢yHKL|MOHMpOBaHVIe, YKa3aHue, AnarHoCTuka
(MpogomkeHne NpeablayLLen CTpaHNLbI)
[marHocTuka NpUYMH HEMCNPaBHOCTY S
§ Mocrie  GMOKMPOBKW  yKasaTenb  HEWUCMPABHOCTY g
4 NPOJOSKaeT ropeTb (HUKCMPOBAHHLIM CBETOM. B aToM g
O cryyae MOXHO aKTUBMPOBAaTb 3PUTENIbHYI0 AMATHOCTMKY
O MPU4MHbI HEUCTIPABHOCTU B COOTBETCTBAM C TABIMLIEN | novorewwe Moroxere e
> komoB owwmbok. [ns  9TOT0  HaXumaiTe  KHOMKY e | snouone | l Snowrpoers |
1 MK/rasoananusatop
(o pa3bnokupoBkmu 6onee 3 cekyHa. CHoBa HaxuMasi KHOMKY

Murag

Flashing [LvarHocTuka
5 | : : unTepceiica Reset

Ta6nuua Konos oWwMBoK

pas3brioKMpOBKA B TEYEHME KaK MUHAMYM 3 CeKyHA,
aKTUBMPYETCA AMArHOCTHKa MHTEpenca.

7101z04e/0305

Tabnuua kofoB owmbok

Kop kpacHoro MuraHvst utHaukaropa

(CBETOOMO[A) AL Ha BbIB. 10 Bo3mMoxHble NPUYNHbI

HeT nnameHu no okoH4aHun BpemeHn TSA (Bpemsi 6e30MacHOCTM NpU po3xure)
- TonnueHble KnanaHbl AedeKTHble NN 3arpsi3HEHHbIE

2 muraHmns Foput - YcTpoicTBO OGHapYyXeHUst NnameHn AedekTHOE Unn 3arpsiBHEHHOe

L - HenpaBunbHas perynvpoBka ropesku, oTcyTcTB/e Tonnmnea

- [NedeKTHOe yCTPOMCTBO poxKura

LP (pene naBneHus Bo3ayxa) gedektHoe

- CvrHan oTCyTCTBUSA AABMNEHNS BO34yXa UM HEMPaBUIIbHOTO AaBlieHUs nocne

3 muranuns
e o o loput 3aBepLieHus t10
- LP npvBapeH B HOpManbHOM NONoXeHun

4 muranns MOCTOPOHHMI UCTOYHMK CBETa NpW PO3XKWre ropesku
e o o o Toput p pv p! p
5 muraHunm .

[oput Time-out LP-LP npuBapeH B paGoyem nonoxeHun
e o o 0 o
6 muraHunn

[oput He ncnonbayetcsa

MHoro nponagaHuii nnamMeHn Bo Bpems yHKLIMOHMPOBaHUS (orpaHnyeHve
NOBTOPEHNI)

Toput - TonnuBHble knanaHbl AedeKTHbIe UK 3arpsi3HEHHbIe

- [aTtuvk nnameHn AedekTHbIA Unn 3arpsi3BHEHHbIN

- HenpasunbHas perynnpoBka ropenku

7 muraHunn
e o 06 0 0 0 o

8 muranmit [oput He ncnonbayetcs

e 0o 060 0 0 0 o p 4

9 murarui [oput He ncnonbayetcs

e 6 06 06 06 06 0 0 o P 4

10 muranumn Owwubka aneKkTpU4eCKUX COEANHEHNI NN BHYTPEHHSA OLUnbKa, BbIXOAHbIE KOHTaKTbI,
Bbikn.

e 6 06 06 06 0 0 0 0 o Opyrue HencrnpaBHOCTM

Bo Bpems anarHoCTVku NpUYMHbLI HEUCTPABHOCTY KOHTPOIbHBIE BbIXOAb! OTKIHOYEHI.

- [openka ocTaeTcst BbIKIHOYEHHON.

- iHanKaums BHELLHE HEMCNPABHOCTM OCTAETCS OTKITOUEHHOM.

- Hanuume curdana HemcnpasHoro coctosiHus AL Ha BbiBoge 10, € y4eTom Tabnuusl KogoB oLUmnBoK.

[ns BbIxoAa U3 yHKLMK NarHOCTMKW MPUYMH HEUCTIPABHOCTEN W BKITOYEHNS TOPENKN BbINONHUTE COPOC KOMaHbl Foperky.
[epxuTe HaxaTomn KHOMKy pa3briokMpoBKkM NpuONM3uTENbHO 1 CekyHay (< 3 CekyHA).

20/26
0006081445_201403




TEXHUYECKOE OBCNY>KMBAHUE

PekomeHayeTcs npou3BoauTb XoTs Obl OAWH pa3 B oAy W,
B moboM cryyae, B CpOK, COOTBETCTBYIOLMIA JENCTBYOLIMM
HopMaMm, aHann3 OTXOASALLMX ra30B, KOHTPONMPYS COOTBETCTBIE
nokasateneii BbIopoca 3asiBIeHHbIM B JOKYMEHTALMM,
MpOoBepUTL TOMNMBHbIA (OUNBTP, 3aMEHUTH €70 MPY 3arPSI3HEHNN.
MpoBepsiiTe,  4ToObl BCE KOMMOHEHTbI  FOMOBKM TOPEHUS
HaXOMMNNCh B XOPOLLEM COCTOSIHUM U He Gblnn ehOPMMPOBaHbI
13-3a BbICOKOV TemnepaTypbl. Ha HWX He AOMXHO BbiTb Mpsian 1
APYTUX CKOMMEHWi, KOTOPble MOTyT NONacTb 13 MOMELLEHNS Uin
06pa3oBaTbCs Npy NIOXOM npoLiecce roperus. KoHTponupyiiTe
COCTOSIHIE 3NIEKTPO/OB.

Ecnu HeobXxoanmo, MPOYNCTUTE TONOBKY FOPEHUS, [JEMOHTUPYS
KOMMOHeHTbI. [Ins aToro:

c0d.0002935710

1) OTkpyTUTE BMHTLI (1) U CHUMKTE KPBILKY (2), cMOTpUTE
pUCYHOK 1.

2) TpoBepbTe, 4TObObLI NOABMXKHAA nnacTuHa (3) Obina
3aKpenneHa BUHTOM (4). OTO NO3BONUT NOCNE OKOHYaHUS
TEXHUYeCKoro 06CyXMBaHNS NOMECTUTD y3eN CMELLEHMS B 5
TO Xe NOMOXeEHME, Ha KOTOPOE OH BbIN paHee OTperynupoBaH.
OTkpyTUTE BUHT (5), PUKCUPYIOLLIMI BbIABWXHOMN LUTOK y3na K
NOABWXKHOW NACTUHE (PUCYHOK 2).

2\
-
\\.

N
PYCCKMM

3) Mocne Toro, kak 6bina ocnabneHa raika (6), cHummuTe \/ o2
OnokupytoLni BUHT (7) yana CMeLLeHust (PUCYHOK 3). Y, //"g' /
)

€

4) OTcoepunHnB NpoBOA po3xura n noHusauyum (10) ot Z NI, N /
COOTBETCTBYIOLMX 3MEKTPOAOB, MOMHOCTLIO BbIHLTE Y3en \ - d Y
CMELLEHMS B HANPaBNEeHUM, ykadaHHOM CTpenkon (9) (pucyHok A
4),
3aBepwuB onepauum no  obCMyXMBaHWMO U NpOBepUB
NpaBUbHOE MONOXEHWE 3MEKTPOLOB PO3XKMra W WOHM3ALMK,
MOHTUPYTE rOMOBKY rOPEHMs, BbINOMHSS onepaLuu B 06paTHOM
BblllenepeynucneHHomy nopsgke (cMm.  kaptouky "CXEMA
PEIYNMPOBKIW SNEKTPOAOB/30HOA MOHU3ALINN).

¢0d.0002936580 |
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UHCTPYKUUUN MO MOHTAXKY
NEPEXOOHWUKOB ONA
COKMXKEHHOINO HE®TAHOIO TA3A

B cny4vae pa6OTbI Ha CXUXEHHOM He(bT‘iIHOM rase yCtaHoBUTE
COOTBETCTBYHLNE NEPEXOOHNKM U3 KOMMITEKTA NOCTABKN FOPEITKN.

TBG 45 PV

MoHTaxHble MHCTPYKUUKN OAKOTCA HUXE.

A B HekoTopbIX 0cO6bIX cnyyasix npu obHapyxeHuu

nynbcaLuii nnamexu npu paboTe ropenku Ha NPUPOAHOM
rase, pekOMeHAyeTCs YCTaHOBUTb NEepPeXOAHNKM Ans
nepexoaa Ha paboTy € CKIKEHHbIM HE(TSHBIM ra3oMm.

TBG 60 PV

cod.0002935830a

1) OTBEpPHUTE KPENéxHble BWHTBI 1 U  BCTaBbTe
nepexoaHuki A (2 WT.) B COOTBETCTBYHLLME Nasbl.

cod.0002935830b

2) MomectuTe ABa nepexopHuka B ¢ oTBepCTUsIMM Tak, 4TOObI
OHM Bbinn 0BpaLLEHbl K BHELLUHEN CTOPOHE CMECUTENS.

co0d.0002935830¢

3) Momectute otBepcTus (C) Ha ypoBHe C anckom nnamenm (D),
Kak NokasaHo Ha PUCYHKE; 3aBNOKVpYIATE COOTBETCTBYHOLLMM

00pa3om npu NOMOLLM BUHTOB HOBbIE NEPEXOHMKM.
Puc. 1

cod.0002935860a

1) OcnabbTe KpenexHble BUHTBI 1 1 BCTaBbTE NEPEXOAHNKAA
(2 wT.) B COOTBETCTBYIOLLME THE3AA.

Puc. 3

cod.0002935860b

2) MposepbTe, UTOOLI BLIXOQHOE OTBEPCTME MEPEXOAHMKA
HaxogWnocb Ha OfHOW MNMHUM C OUCKOM nfameHn B
(nokasaHo Ha pucyHke). 3akpenuTe LOMKHbIM 06pa3om
HOBble MEPEeXOOHWKM MOCPEACTBOM  COOTBETCTBYHOLLNX
BMHTOB.
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HEUCMNPABHOCTb

BO3MOXHASA NMPUYUHA

CNoCcob YCTPAHEHKA

Brnok ynpaBneHus nepexoaut B
nonoxeHne 6IoKUPOBKY Aaxe Npu
HanMuyun nnameHu (roput
KpacHas namnovka).
HeucnpaBHOCTb CBfi3aHa C
YTPOWNCTBOM KOHTPONS NNaMeHM.

[omexa TOKy MOHU3aLMK OT TpaHcopmaTopa
3axuraHus.

1) MNMomeHATb MecTamu nuTaHue (ctopoHa 230
B) TpaHcopmaTopa 3axuraHns 1 BbINONHUT
npoBepKy Mpu NOMOLWMW aHanoroBoro
MUKpOamnepmeTpa.

2) [laT4uK nnameHn (30H4 MoHM3aLmun)
HeucrnpaBeH.

2) 3aMeHUTb AaTYMK NNaMeHH.

3) JaTumk nnameHm (30H4 MOHM3ALMN)
HaXoJMTCS B HEMPABUILHOM MOMOXKEHNM.

3) WcnpaBuTb nomnoxeHne AaTyuka nnameHu u
MPOBEPUTL ero 3GAEKTUBHOCTb MOCPEACTBOM
aHarnoroBoro MKpoaMnepMeTpa.

4) 30H[ VIOHW3aLMM UM COOTBETCTBYHOLLMIA
MpoBOZ 3aMbIKAOT Ha Kopnyc.

4) MpoBepuTb 3pUTENBHO 1 NPV NOMOLLM nipubopa.

5) MpepBaHo 3MeKTPUIECKOE COeNNHEHNE
[aTynKa nrameHu.

5) BoccTaHoBNTb COeanHEHME.

6) HeoctaTouHast Tira Un 3abuT kaHan
BbIXOAALLMX ra30B.

6) MpoBepuTb, 4TOOLI NPOXOA YXOASLNX ra3oB
koTna/abiMoxoaa Obln cBOOOAHbBIM.

7) [InCK nnameHu unm ronoBka ropexmns
3arpsi3HEHHbIE NN U3HOLLEHI.

7) MpoBepuTb 3pUTENbLHO, 3aMEHUTb NpK
HeobxoauMocTH.

8) briok ynpaBneHus crnomarncs.

8) 3ameHuTb.

9) HeT noxmsauum.

9) Ecnu 3asemnenne Gnoka ynpaBneHus
HeJocTaTOYHOe, TOK MOHW3auWW He
Habnopaetcs. MpoBepuTb 3HEKTUBHOCTD
3a3eMNIEHUSA Ha COOTBETCTBYHKILEM
3axume Onoka ynpaBreHus 1 3a3emneHne
3NEKTPONPOBOLKM.

Briok ynpaBneHus 6nokmpyercs,
ra3 BbIXOAWUT, a Nnams He
nosiBnseTca (roput KpacHas
namnoyka). HeucnpaBHOCTb
CBA3aHa C KOHTYpoOM

1) HencnpaBHOCTb B KOHTYpE po3ura.

1) MpoBepuTb NUTaHue TpaHchopmaTtopa
posxura (ctopoHa 230 B) 1 KOHTYp BbICOKOTO
HanpsKeHNst (3NEKTpoL 3aMblkaeT Ha Kopnyc
VNN NOBPEXAEH N30NATOP NOA BNOKMPYHOLLMM
3aXKNMOM).

po3xura. 2) MpoBoz TpaHcopMaTopa posxiura 2) 3aMeHNTb.
3aMblkaeT Ha kopryc.
3) MpoBog TpaHcdopmaTopa po3xura 3) CoenHuTb.
OTCOE[MHEH.
4) TpaHchopmaTop po3xura HeuecnpaeeH. | 4) 3ameHnTb.
5) PaccTosiHue Mexzy anekTpoaoM u 5) YcTaHOBUTL 9NeKTpoa Ha NpaBUMbHOM
KOpMyCOM HeMpaBuIbHOE. paCcCTOSHN.
6) 130n9TOp rpsA3HbIA 1 SNEKTPOA 6) MpoYncTUTL NN 3aMEHUTb N30NATOP W
3aMblKaeT Ha kopryc. 3NeKTpOga.
Bnok ynpaBneHua|1) HenpaBuibHoe COOTHOLEHNE 1) McnpaBuTb 3T0 COOTHOWEHMUE

6nokupyeTtcs, ra3 BbIXOAMT,
HO Nnamsa He noABnseTcA
(ropmt KpacHas namnouka).

ra30BO3ayLLUHON CMecH.

(ckopee Bcero rasa Maro, a Bo3gyxa MHOro).

2) C rasoBoro Tpy6onposoaa He 6birn
B JOCTATOMHOI Mepe BbiMyLLEH BO3ayX
(B cnyyae nepeoro po3xura).

2) Ewe pas BbinycTUTb BO3AYX C ra3oBoro
TpybonpoBoga ¢ MakCMManbHOW
NPeLoCTOPOKHOCTHIO.

3) [laBneHwe raza HeoCTaTOYHOE UK
ypesmepHoe.

3) npOBepI/ITb 3Ha4YeHne JaBneHnaA rasa B MOMEHT
po3xura (HO BO3MOXXHOCTW UCNONb30BaTb
MaHOMETpCKOﬂOHHOMBOAHHOFOCTOH63)

4) Bo3ayLUHbI 3a30p MEXY AVCKOM U1
TFOMOBKOWN CIIMLLIKOM MasneHbKWil.

4) HacTpouTb OTKpbITWE AMCKa/rOMOBKM.
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PYC DIN/IEC |RU
A1 BIIOK YTPABMEHNSA GNYE SENEHbINNKENTbIN
A3 BNOK KOHTPONSA FEPMETUYHOCT KNAMAHOB BU CUHMI
A14 VHBEPTOP BN KOPUYHEBbIN
B1 ®OTOPE3VCTOP/ANEKTPO/ MOHU3ALIMM BK YEPHbIN
FU6 MPEOOXPAHWUTENMN BK* YEPHbI PA3BHEM C HAOMEYATKON
HO WHarkaTopHas namna BHeLLHel 6roKMpoBKM
H1 KOHTPOIbHAA NAMMOYKA dYHKL-A
H18 KOHTP. TAMMOYKA ®YHKLIMOHUPOBAHMA
2-0i1 CTYMEHK
H2 KOHTP. NAMMOYKA BNOKV/POBKM
k36 PEIE MIHBEPTOPA
MV OBUTATENb
PM MPECCOCTAT MAKCMMAIBHOTO JABMEHUA
Pam PENE MUHVMANBHOIO AABINEHMA BO3YXA
PAM PENE MAKCUMANBHOTO IABMEHNA BO3OYXA
Pm MPECCOCTAT MUHUMANBHOIO IABNEHMS
S1 BbIKIMOYATENb MYCK-OCTAHOB
82 KHOMKA AEBMOKUPOBKM
SG [MABHbIY BbIKIIOYATENb
T2 TEPMOCTAT 2 CTYMEHb
TA TPAHCOOPMATOP PO3XUIA
TC TEPMOCTAT KOT/IA
TS TEPMOCTAT BE3OMACHOCTY
X1 KNEMMHWK TOPENKMA
X1B/S PASBEM MUTAHKA
X2B/S PASBEM 2-O1 CTYMEHK
X3 PA3BEM Pm
X4 PA3BEM YP
X8B/S PA3BEM VPS 504
X9 PA3BEM TPAHCOOPMATOPA
Y1 QNEKTPOKMAMAH
Y10 BO3AYLLHbIN CEPBOMPVBOL
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DVGW CERT GmbH, Josef-Wirmer Strasse
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TECNOLOGIE PER IL CLIMA

- The information contained in this catalogue is not binding. The manufacturer reserves the right to change the technical data and any other data it contains.

- Bu katalog, sadece bilgilendirme amaglidir. Uretici firma, bu nedenle, teknik verileri ve burada aktarilan diger bilgileri degistirme hakkini sakli tutar.
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BHECEHWE M3MEHEHWU B TEXHNYECKUE AaHHbIE U apyrue npueeaeHHble 30eCb XapakTepuUcTUKK.
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