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TECHNICAL DATA
MODELS GHO-Tron 7.15000 GHO-Tron 7.17000
Thermal power max. kcal/h 12.931.000 14.655.000
kW 15.000 17.000
Thermal power min. kcal/h 3.181.000 3.448.270
kW 3.690 4.000
Gas pressure mbar 300+500 300+500
Feeding power 50Hz V 230/400 230/400
Fan motor kW 45 55
Pump motor kW 5,5 5,5
Rpm Ne 2.800 2.800
Ignition transformer kV/mA 8/20 8/20
Fuel : Natural gas = 35,9 Mj / Nm® = 8.600 kcal / Nm?
Heavy oil (L.C.V. 9.800 kcal/kg max. visc 100°E at 50°C)
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ELECTRICAL CONNECTIONS

All burners factory tested at 400 V 50 Hz three-phase for motors and 230 V 50 Hz monophase with neutral for auxi-
liary equipment. If mains supply is 230 V 50 Hz threephase withuot neutral, change position of connectors on burner
as in fig. Protect burner supply line with safety fuses and any other devices required by safety standards obtaining in the
country in question.

CONNECTION TO THE GAS PIPELINE

Once connected the burner to the gas pipeline, it is necessary to control that this last is perfectly sealed. Also verify that
the chimney is not obstructed. Open the gas cock and carefully bleed the piping through the pressure gauge connector,
then check the pressure value trough a suitable gauge. Power on the system and adjust the thermostats to the desired
temperature. When thermostats close, the sealing control device runs a seal test of valves; at the end of the test the bur-
ner will be enabled to run the start-up sequence.

OPERATION OF BURNER WITH GAS

Before starting the burner, make sure it is mounted correctly. Then check connections are correct according to the dia-
gram and piping is appropriate to the system. Before connecting the burner to the electricity supply, make sure voltage
corresponds to burner plate data. The connection diagram and start-up cycle are shown separately. For wiring from
control box to burner, see the enclosed connection diagram. Pay particular attention to neutral and phase connections :
never exchange them!. Vent air and impurities of gas pipe. Check gas pressure conforms to the limits stated on the bur-
ner plate when connecting a master gauge to the test port provided on the burner. Blower motor starts and pre-purging
begins. Since pre-purging has to be carried out with the max. air delivery, the burner control circuit
turns the air damper to the max. delivery position by the air servocontrol in approximately 30 seconds 2 0 1
time. When the servocontrol is fully open, a signal to the electronic control unit starts the 36 seconds

pre-purge cycle. At the end of the prepurging time, the air servocontrol gets to the Low Flame posi-

tion so that burner ignition is ensured at min. output. Simultaneously the ignition transformer recei-

ves voltage and after 3 seconds (pre-ignition) opens the pilot gas valve. Fuel flows to the combustion

head and ignites. Two seconds after pilot gas valves have opened, the ignition transformer is excluded

from the circuit. In case of no ignition the burner goes to lock-out within two seconds. After 6 sec. open the working
gas valve, governed by the gas firing butterfly valve.Now the burner is operating at the min. firing rate (about 30% of
the max. firing rate). The air servocontrol runs at the Low Flame position and in case the temperature control has to be
set at the max. output it goes to a fully open position of air damper and butterfly valve. During the burner-off periods
the air damper closes up fully.

ADJUSTING THE COMBUSTION PROCESS

IMPORTANT: to obtain the right adjustment of the combustion and thermal capacity it is important to analyze the
reducts of combustion with the aid of suitable instruments. The combustion and thermal capacity adjustment is done
simultaneously, together with the analysis of the products of combustion, making sure that the measured values are sui-
table and that they comply with current safety standards. On this matter, please refer to the table and figure below.

THESE OPERATIONS MUST BE DONE BY PROFESSIONALLY-QUALIFIED TECHNICIANS.

NOTE:

ALL SAFETY DEVICES (AIR PRESSURE SWITCH, MINIMUM GAS PRESSURE SWITCH, GAS SOLENOID
VALVES AND GAS GOVERNOR) SHALL BE DULY SEALED AFTER CALIBRATION AND BURNER START
UP BY ELCO TECHNICIANS.

CALCULATING THE BURNER CAPACITY e = Litres gas

To calculate the burner's capacity in kW, proceed as follows: Check the gas flow rate (in liters) sec = Time in second
on the counter and the time of the reading in seconds. G20 = 34,02

Proceed with the calculation using the following formula: sf:ic xf=kW f gg(l) = 21%1;6
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Normal operating cycle

Operating cycle in the event of

ignition failureNormal operating cycle
t2 13

~ Gas manostat —
Fan motor ':
Air Switch m—
4 t4
Ignition transformer i i ':
Gas valve  —
t5 6
Min/max capacity 4 E
enabling device ‘
100%
B U725 51 s =
Airdamper 0
Gas damper VA N\ | E 7 X | E
Flame detector f—
Cut-out pilot lamp | —

LANDIS & STAEFA, Model LFL1.622-1.333 OPERATING CYCLE

Ref] Description
t1 | Duration Waiting time for confirmation
of air pre: ure

Time for enabling operation of the
main gas valve on minimum capacity

Time for enabling operation of the
main gas valve on maximum capacity

The control box starts the burner
fan, to carry out the prepurging of
the combustion chamber, and
cheks the vent air pressure throu-
gh the air pressure switch. At the
end of prepurging, the ignition
transformer cuts-in and generates
a spark between the electrodes. At
the same time the two gas valves

open (Vs safety valve and VI Low flame working valve). The total safety, in case of missed ignition or casual burner's
flame-out, is granted by a ionisation probe which cuts-in and sets the burner shutdown within the safety time. In case
of gas lack or a major pressure drop, the minimum air pressure switch shuts down the burner.

LANDIS & STAEFA SQM 50.481A2 AIR DAMPER MOTOR

Remove cover to gain access to the adjusting cams.The cams are to be adjusted through the suitable key provided for.

Description:

Cam VIII
is never used

I
II

\%

Manual change

- High flame operating opening position adjusting cam (Heavy-Oil).
- Limit switch for the air damper position at burner’s shut down.

IIT - Ignition flame opening position adjusting cam (Gas).
IV - Ignition flame opening position adjusting cam(Heavy-Oil).

- Low flame operating opening position adjusting cam (Gas).

v v ma

A ﬂm

"CAUTION" High Vultage
Disconnect power supply before servicing

IR

VI - Low flame operating opening position adjusting cam (Heavy-Oil).
VII - High flame operating opening position adjusting cam (Gas).
VIII - Not used cam.
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AIR ADJUSTMENT

0 =loperating elements locked in an inter-
mediate position
&Y = operation on maximum capacity
&> =loperation on minimum capacity
AUTO = automatic operation

ADJUSTING THE MINIMUM CAPACITY OF THE BURNER - AIR and GAS

Position the selector placed on the control panel on position 2 and proceed as follows:
Adjust the minimum gas flow rate using a suitable wrench, turn the butterfly valve until you reach the correct gas flow,
as established by analyzing the combustion process.

ADJUSTING THE MAXIMUM CAPACITY OF THE GAS

Position the selector, situated on the control panel, on position 1 and proceed as follows:
Adjusting the maximum gas flow rate (see figure on solenoid valve adjustments) or adjust the gas pressure in the gover-

nor.

ADJUSTING THE MAXIMUM AIR FLOW RATE

Adjusting the maximum air flow rate (see figure, detail 2). Loosen the nut holding the air damper transmission rod;
The correct air flow as established by analyzing the combustion process.

ADJUSTING THE INTERMEDIATE BURNER CAPACITY

Using the selector, start the servomotor (closing or opening) and position on 0 to stop the stroke; the adjustment is
made as outlined below. Repeat the operation for the other cam points.

Adjustment the intermediate gas flow rates (see figure, detail 3): - using a suitable Allen wrench, change the position of
the cam guide blade; if you screw it down, the flow rate is reduced; if you unscrew it, the flow rate increases.

COMBUSTION ADJUSTMENT

WARNING: In order to have a correct combustion and thermal output adjustments, these must be carried out together
with a combustion analysis, to be executed through suitable devices, taking care that the values are the correct ones and
are in accordance with the local safety regulations. The adjustments must be carried out by qualified and skilled techni-

cians authorised by ELCO.
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AD]USTMENT OF GAS MINIMUM PRESSURE SWITCH
Unscrew off and remove cover M. - Set regulator N to a value equal to 60% of gas nominal feed pressure
(i.e. for nat. gas nom. pressure = 20 mbar, set regulator to a value of 12 mbar; for L.2.G. nom. pressure of
G30/G31- 30/37 mbar, set regulator to a value of 18 mbar).Screw up cover M

ADJUSTMENT OF THE AIR PRESSURE SWITCH

Unscrew screws A and B and remove cover C.- Set the pressure switch to the minimum by
turning regulator D to position 1.

- Start the burner and keep in low flame running, while checking that combustion is cor-
rect. Through a small cardboard, progressively obstruct the air intake until to obtain a CO2
increase of 0,5+0,8% or else, if a pressure gauge is available, connected to pressure port E, until
reaching a pressure drop of 1 mbar (10 mm of W.G.). - Slowly increase the adjustment value of
the air pressure switch until to have the burner lockout. Remove the obstruction from the air
intake, screw on the cover C and start the burner by pressing the control box rearm button.

A
Note: The pressure measured at pressure port E must be within the limits of the pressure %
B

switch working range. If not, loose the locking nut of screw F and gradually turn the same:
clockwise to reduce the pressure; counterclockwise to increase. At the end tighten the locking nut.

SETTING THE FIRING HEAD

NOZZLE CLEANING AND REPLACEMENT

Use only the suitable box wrench provided for this operation to remove the
nozzle, taking care to not damage the electrodes. Fit the new nozzle with
the same care.

e = H Note: Always check the position of electrodes after having replaced the
nozzle (see illustration). A wrong position could cause ignition troubles.
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IGNITION ELECTRODE

IONIZATION CURRENT

Microamperometer LANDIS The ionization current is checked by inserting a microam-
full scale 1000 pA LFL { g2 meter v‘v1th' an end of scale of IOOQ pA (d.c.) in series with
: the ionization probe. A faulty position of the electrode can
PHOTORESISTOR O 23| lead to a reduction in the ionization current and cause a
— | N - safety cut-out of the burner due to a flame detection failu-
| I re. In this case, check the position of the electrode, its elec-
. tric connection and the earthing of the burner. The ioniza-
min 70 pA : : Al
tion current is normally > 70 pA.

O

REMOVING THE FIRING HEAD
WARNING !
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PUMP’S PRESSURE / OIL TEMPERATURE DIAGRAM

Pump inlet pressure:the vaporisation of light fraction of heated heavy oil causes premature pump wear, to
avoid this, use the inlet pressures shown in the graph.

bar 6

Pump inlet pressure
=

50 100 150 C°

Oil temperature
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PRIMING AND ADJUSTMENT OF OIL PUMP

6 1 - INLET

2 - RETURN
3 - BLEED AND PRESSURE GAUGE PORT
4 - VACUUM GAUGE PORT

5 - REGULATING VALVE TV
6 - TONOZZLE

2

WARNING: For a correct working of the pump, verify what follows:
Pump : SUNTEC T...C105
Oil temperature at the pump: Max. 140 °C
Maximum allowable pressures: Max. 5 bar on inlet

VERIFY:

- That piping system is perfectly sealed;

- That the use of hoses is avoided whenever is possible (use copper pipes preferably);

- That depression is not greater than 0,45 bar, to avoid pump’s cavitation;

- That check valve is suitably designed for the duty;

The pump pressure is set at a value of 22-25 bar during the testing of burners. Before starting the burner, bleed the air
in the pump through the gauge port. Fill the piping with light-oil to facilitate the pump priming. Start the burner and
check the pump feeding pressure. In case the pump priming does not take place during the first prepurging, with a con-
sequent, subsequent lock-out of the burner, rearm the burner’s lock-out to restart, by pushing the button on the control
box. If, after a successful pump priming, the burner locks-out after the prepurging, due to a fuel pressure drop in the
pump, rearm the burner’s lock-out to restart the burner. Do never allow the pump working without oil for more than
three minutes. Note: before starting the burner, check that the return pipe is open. An eventual obstruction could
damage the pump sealing device.

PRESSURE REGULATING VALVE ADJUSTMENT

1) Remove the cap A of the pressure
regulating valve TV.

\ 2) Loosen the fixing nut B and use

an allen wrench on the screw C to
adjust the delivery oil pressure. To

increase the pressure turn clockwise,
to decrease the pressure turn anti-
clockwise.

3) Tighten the nut B and pay atten-
tion not to turn also the adjusting
screw.

4) Screw on the cap A, back to its
previous position.
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TV VALVE I V

TV-11-Ed 4 -June 99

This is a general specification leaflet ; for specific applications VALVE
not covered herein, contact Suntec. IDENTIFICATION

(Not all model combinations are available
Consult your Suntec representative)

The SUNTECTVvalveis apressure regulating valve.

APPLICATIONS

- Light and heavy oil.
- Capacity up to 5000 I/h.
- May be used with the SUNTEC T pump.

P 3
VALVE OPERATING PRINCIPLE :eos:szr? ;gnlfeis

The pressure ofthe nozzle line is adjusted with the adjusting screw of the TV valve. LBl
The oil in excess to nozzle requirement is dumped to the return.

TV : Pressure regulating valve

I Oil under pressure TV 40 01 1
Intake Return

| By-passed oil .l ﬁ

Regulation type :

01: by screw

02 : by piston,

Pressure for modulating purpose
adjustment

Revision number

To nozzle

INSTALLATION

Two pipe system : oil in excess is returned to tank.
One pipe system : oil in excess is returned to pump suction.

I Oil under suction

- Oil under pressure

| By-passed oil
returned to tank,

or to suction
ngn Y ——a= Totank

Return to
suction

Intake
from Tank

TV
valve

11
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TECHNICAL DATA

General

Hydraulic data

Connection threads Cylindrical according to 1ISO 228/1
Inlet G 3/4

Nozzle outlet G 3/4
Return G 3/4
Weight 3 kg

MOUNTING POSITION

TV valve may be mounted in any position.

PRESSURE ADJUSTMENT

Remove cap-nut @ and washer @, unscrew lock-nut®.

To increase pressure, turn adjusting screw © clockwise.

To decrease the pressure, turn screw anticlockwise.
Block lock-nut @, refasten washer ® and cap-nut ©@.

Pressure ranges 10: 2 - 10 bars
(delivery pressure setting : 7 bars)
40: 7 -40 bars
(delivery pressure setting : 20 bars)
Operating viscosity 4 - 450 cSt

Qil temperature 0 - 140°C max. in the valve.

@ Cap-nut @ Adjusting @O Lock nut

screw
@ Washer © Washer

0 Intake or nozzle outlet

e 45 —>fc— 43—

Ti;'
i
m

m
(i

45 ——|

@ Nozzle outlet or intake © Return

We reserve the right to change specifications without prior notice.

TV-11-Ed4 - June 99

12
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OIL PUMP TYPE T I
GEAR SIZES 2-34-5

5 G oo . o B B T-11-Ed10-May 2004
This is a general specification leaflet ; for specific applications not

covered herein, contact Suntec. PUMP
IDENTIFICATION

The SUNTEC T oil pump is specially designed for industrial heating applications — _
using light or heavy oils with high capacity. It is fitted with a preheater location to (Not all model combinations are avalable
rertEreaid starting . Consult yvour Sunfec representative)

APPLICATIONS

- Light and heavy oil.
- SUNTEC recommendthe use ofa SUNTEC TV valve to regulate the pump
pressure.

—_—— e i
PUMP OPERATING PRINCIPLE (see pump 5:;;:5;6?5:;‘2){

The gear set draws oil from the tank and transfers it to an external valve that
regulates the oil pressure.

Bleed :

The plug of the pressure gauge portmust be loosened untiltheairis evacuated from
the system.

Note :

The bypass pluginserted beween high pressure and shaft seal is only intendedto
change the pump rotation, check the presence ofthis plug with a 4 mm Allen key Sl

T : Mo pressure regulation

Shaft ratation
(seen from shaft end)

A clockwize rotation
C:anti clockwise rotation

in the pressure outlet ofthe pump. T 2 1_0 _6_
Caution : changing the direction of pump rotation involves changing of all pump
connections.
PREHEATING FACILITY
Care shouldbe taken to avoid starting pump with high viscosity cold cil leadingto
pump and coupling damage. Forthis reason, the T pump body includes a drilling Preheater facility
toaccept an electric preheater. This drillinghas been locatedto give maximumheat
transfer from the heater to the il in the pump without there being direct contact
between the heater cartridge and the oil. e T e
Heaters shouldbe connected for a period oftime prior to starting the pump. VWhen
the right temperature is reached, they can be switched off or left permanently
switched on tomaintain fluid cil in the pump duringthe periodic burner shut-downs.
The oil supply, pipes and filters must be separately heated.
[0 Gil under suction
] Flug inserted between To
B Ol under pressure high pressure and shaft seal pressure

regulating valve

Yacuum or
inlet pressure Pressure
gauge part gauge port

T
Intake =2 = T ‘E
fram Tank / pressure
regulating .‘_{
valve gy ririry
R
0N /
Ao -
S L, |
‘ Y
Intake
from Tank

13
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TECHNICAL DATA

General

Maounting

Flange mounting

Connection threads

Cylindrical accaording to S0 22811

Shaft @20 mm
Wieight T8 ka (T2 - 21 kg (T3}
8.7 ko (T4) = 94 kg (T5)

Hydraulic data

MNozzle pressure range

40 bars max. (T2, T3, T4)
30 bars max. (T9)

Operating viscosity

4 - 450 mmas (cSt)

il temperature

0-140°C in the purmp

Inlet pressure

light il : 0,45 bars max. vacuum to prevent
air separation from ail
heavy il : & bars max.

Rated speed

3600 rpm max.

Torgue (@ 40 rpm) 04n.m

Choice of heater

Cartridge @12 mm

Fitting according to EM 50262
Rating B0-100 W

Pump capacity

Capacity (Lh)
4200
T5 | |
4000 =
a - e —
3800 ™ —
- -~
3600 -~
- - ~
3400 »
3200
3000
T4
2800
L™ En e e P
2600 R T ESS
L
2400 e
2000 | T3 hLY § -
L
2000
L N ] o
1800 Trea. — —FEES :
| o, 5
1600 FT2 R YN g
1400 L — e T —— 5
1200 =S @
- gy i E
1000
0 5} 10 14 20 25 30 35 40 Pressure
Viscosity = 200 cSt (hars)
[ —l I o
= === 003t - Ratedspeed = 28350 rpm
Data shown are for new purmps with no alfowance for wear,
Power consumption
Power (W)
G000 ,/
7 T
" T4
5000 /
4000 i ® e
” o 4775 o
anno —A / . / -
> ] iy - [ T2
// ot T4
2000 |—w L] S
bt L e - i
L R -
s e I
1000 |-Je= - T2
- - - -
" -
-—
0
0 3} 10 15 20 25 30 35 40 Pressure
) . (bars)
Viscosity = 200 cSt
== == 5cC5t - Ratedspeed =2850rpm

Data shown are for new purmps, with no alfowance for wear.

PUMP DIMENSIONS Exarple shows A" rotation - Reverse all pump connedtions for "C" rotation.

i
\\

@ Suction (2]

" B

S I B

T A~
—8 sl A
’

b 3 ————— A — = g0
B-B

[ C I

LB

Pressure outlet and
internal by-pass plug

W1 5

19 min

c

0D D

O O

©) >

) o
O O

e Yacuum or
inlet pressure gauge port

an

Pressure
gauge port

T
15 max

8 min

12 min

G121 min G114

715 min

Preheater
© cavity

Wi reserve the right to chanage specifications withaut prior notice.
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CHECKS TO BE MADE TO ENSURE A PROPER INSTALLATION

Before proceeding with the filling of the fuel system and subsequent burner start up, it is advisable to carry out the fol-
lowing checks:

- Power line must be adequate to system’s adsorbed load

- Fuses must be adequate to the system’s load

- Boiler’s thermostats must have been properly connected

- Voltage and frequency must be within the specified limits

- Fuel type must be the one specified by the burner manufacturer

- Feed piping section must be adequate to the requested fuel flow rate

- Filters, cocks as well as fittings must have been properly installed

- Blast tube length must be the one specified by the boiler manufacturer
- Nozzle’s flow rate of the burner must be adequate to boiler’s output

BEFORE PROCEEDING WITH THE FILLING OF THE OIL SYSTEM, CHECK
THE FOLLOWING POINTS
- Motor’s direction of rotation (with 3phase version)
- There must be fuel in the tank.
- Fuel cocks must be open.
- Fuel return piping must be free from obstructions.
After having checked all the above items, proceed as follows:
- Connect a fuel pressure gauge.
- Disconnect the resistors power cable from the motor’s remote control switch, and insulate it temporarily
- Unplug the safety box
- To press manually with a screwdriver on the pump motor’s remote control switch, until the oil system is filled up(fig.B).
Note: the oil system can be considered filled when pressure gauge will show a constant reading.
When done, restore initial conditions.

15
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MODULATING OPERATION

With the bumer in the start position and the appliance thermostats enabled, power is delivered to the resi-
stances (G) of the preheater and heating cartridges for the pumps and the fuel supply
line to the head (O). When the preheater thermostat reaches the set value, (usually a
minimum of about 90°C is necessary to guarantee a good level of circulation) the pump - #Eav-on
start-up is enabled (set point on out 1, if using the GEFRAN 200 thermoregulating 2- GRS
device). If the preheating system of the tank is also equipped for a fluid exchanger (hot
water, steam, diathermic oil) the thermostat may enable a contact in the terminal block for any stop-start of
the fluid electrovalve. This is not a standard solution as the heated fluid is normally always connected. The
pump starts to send oil (the head has already been heated by its cartridge (O) and therefore has no residue of
cold dense oil) which flows from the tank to the head and then to the return line of the ring. When the head
thermostat reaches the set value (usually about 70-30°C the cycle starts properly and the control programmer
enables start-up. The servomotor sets itself at minimum (see chapter on regulation) acting on the air and fuel
via the pressure regulator on the return.
The electromagnet (A) opens the nozzle (Q) in the followmg condition :
- sparks from the ignition electrodes are generated by the transformer also governed by the burner

control device.

If the cell fails to detect the flame the burner shuts down (with the cyclic control programmer cutting in).
Once ignition has taken place and after the flame stabilisation period, the system starts operating in modula-
ting mode.

- Before start-up make sure that the pump and delivery pipes are completely filled with hot fuel oil; the
absence of fuel oil can cause pump seizure.

- If there is a block, a specific waring light on the programmer and on the burner front control board
lights up and this signal is usually sent to the main control board of the equipment using the burner,
setting off a buzzer and warning light.

- A few blocks are normal on first starting up (up to about 4); to release press the button on the
programmer (also found on the front of the bumer control board) for repeating the start cycle. Should
they continue to occur seek the help of a specialised technician.

N.B. The position of the programmer at the time of the block is memorised to supply an indication of the
cause of this block.

OIL DELIVERY ADJUSTMENT

The diagram illustrates the fuel feeding system of these types of burners, which incorporates
a by-pass nozzle with oil flow regulation on its return pipe. The oil supply is varied by ==
acting on the nozzle through the pressure in the return line. Max. oil supply is therefore *%
reached when the pressure in the pump line is about 22 bar and the return line is fully clo- :
sed; min. oil supply when the return line is fully open. Relevant pressure readings in
the return line are as follows:

Pump pressure 22-25 bar.

Max Burner output, return oil pressure:

FLUIDICS nozzle : 16 +19 bar.

BERGONZO nozzle : 20 +24 bar. %

Min Burner output, return oil pressure:
FLUIDICS nozzle : 6 +9 bar
BERGONZO nozzle : 4 +8 bar

16
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ADJUSTMENT OF FUEL TEMPERATURE

Display Decrease key

Increase key

“Function” key

The display shows oil temperature.
The 4 leds are related to the following functions:
Out 1: contact driving working heaters
Out 2: contact driving upper heaters KMRL1
Out 3: contact driving upper heaters KMRL2
Out 4: Burner start driving contact (as the oil reaches this temp the pump is activated)
- The temperatures are already properly Factory setted :
Out 1(113°)- Out 2(115°)- Out 3(120°)- Out 4(105°).
- To modify factory temperature setting act as follows:
- press key “F”
- the led Outl starts to flash, if You need to modify minimum oil temperature press increase or decrease but-
ton, after confirm the new value pressing again “F”
- if You need to modify an other temperature press again “F” untill You the relevant led flashes.
Please take care: if key “F” is pressed for a too long time, You enter in “configuration level” phasel, (see
“CF1” on the display); these parameters are Factory setted and they have not to be modified: if You enter this
function — You see CF1 flashing on the display — wait 10 seconds untill the regulator automatically goes out
from “configuration level”.

17
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FLUIDICS NOZZLE
o5 50° 70° 90° Spray angle
Return pressure Supply 25 Bar

/
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<60 kg/h /
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~
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\

> 60 kg/h
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Bar 9

20 40 60 80 100 % Output
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TEXHWYECKUE XAPAKTEPUCTUKU

MOAEW GHO-Tron 7.15000 GHO-Tron 7.17000
Makc. Tennonpon3eoanTeNbHOCTL Kkan/yac 12.931.000 14.655.000
kBT 15.000 17.000
MWH. Tennonpon3BoaMTENBHOCTb Kkan/vac 3.181.000 3.448.270
KBT 3.690 4.000
[laBneHune npupoaHoro rasa Mbap 300+500 300+500
Hanpsi>xeHne anekTponuTaHu 50y B 230/400 230/400
MolLLHOCTb ABUraTens kBT 45 55
Pump motor KBT 55 55
[Buratens 00./MWH 2.800 2.800
Ignition transformer kV/mA 8/20 8/20
Bug Tonnmea [MprpOAHbIA ra3(HWXH. TennoTa cropanus 8.570 kkan/Hm3)
MagyT (HvxH. TennoTa cropanns 9.800 kkan/kr makc. Baskocts 100°E npu 50°C)
PABOYUIA OMAMA3OH
mbar 40
38
36 /r/ \\\
. 4 N
w YAV
§ 28 / /
g / \ N\
Sy / \ i \
g ,; / N RN
c% 20 ,/‘ Q, \\
< y.y4 P\
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5 . N\ Te
ég[ 12 \ ° \
8 10 \
s \
2 s
4
2
’ 13‘0‘0‘ éod(; 3‘00‘0 ‘ 4000 5000 6000 7000 8000 9000 10000 11000 12000 13000 14000 ‘1;506‘0‘ o ‘1(‘50(‘)(‘)‘ o ‘1‘7000 §c1a(l)/(?0
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MOU.lHOCTb rOpesiku
FABAPUTHbIE PASMEPDI
A
E D ‘ B \ C
Lol o | ey E ':3:L 1]
:
= i
=it
i D = KOpoTKas OrHeBas ronoBKa
N D1 = gnuHHas orHeBasi rosoBK
Dimensions (mm)
1150 |
MOJENU A B C D D1 E F G H | L M N 0
7.15000 1948 860 1088 590 1910 550 1167 530 620 620 M20 210 320
7.17000 1948 860 1088 590 1910 550 1167 530 620 620 M20 210 320
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ANEKTPUYECKUE COEANHEHUA
Bce agsuratenu ropeniok npoLuiy 3aBOACKME UCTbITaHs npu TpexdazHom Hanpsixerun 400 B 50 [, a uenm ynpasnenns -
npu ofHoasHoM Hanpsixerun 230 B, 50 Tl + Honb. B cnyyae HeOOXOAMMOCTH OpraH130BaTh SNEKTPONUTAHNE FOpPenku ot
cetun ¢ TpexdasHbiM HanpskeHunem 230 B 50 Tl 6e3 Hynsg noaKnYeHne BbINONHUTL COTMACHO COOTBETCTBYHOLWIEN
ANEKTPUYECKOW CXeMe rOpesIku, Npu 3TOM HEOBXOAMMO YOOCTOBEPUTLCS, YTO pabounii Anana3oH TEMOBOrO Pefe HaxoamTes
B npefenax notpebnsemoil MOHOCTK ABUraTens. YA0CTOBepbTeCh B TOM, YTO [BUraTeslb BEHTUNATOPA BpallaeTcs B
MpaBuIIbHOM HanpaBeHNy.

NOAKJIKOYEHUE K TA30NPOBOAY
[Mocne NOAKMHOYEHMs FoOpenkn K rasonpoBody HeobX0AUMO yOeanTbCs B MOMHONW repMETUHHOCTM CUCTEMBI, @ TaKXe B TOM,
4TO AbIMOX0J CBOGOLEH OT Kakux-nbo NpensaTcTBuid. [ocne 0TKPbITUS ra30BOro 3anopHOr0 KpaHa 0CTOPOXHO CTPaBuUTe ra3
Mo HanmpasfieHNIo K creumanbHOMy rHe3fly 0T6opa AaBfieHnst U Noce 3TOro NMPOKOHTPONMPYUTE AaBheHUe C NOMOLLbHO
MaHomeTpa. [lofaiTe HanpskKeHWe Ha YCTaHOBKY W OTPEerynvupyiTe TepMocTaThl Ha Tpedyemyro Temnepatypy. Ilocne Toro,
KaK TepMOCTaTbl 3aMbIKaKT LEMb, YCTPOWCTBO KOHTPONS repMETUHHOCTM NPOBEPSIET rePMETUHHOCTb ra30BbIx KnanaHos. 1o
3aBepLUeHM TeCTa ropesika nosyyaeT paspeLLeHmre Ha 3amyck.

3ANYCK NOPEJIKW HA TA3E
lepen 3anyckoM ropenku, yA0CTOBEPLTECh, YTO OHA CMOHTUPOBAHA NPABMIbHO. 3aTeM yOeanTech, YTO ANEKTPUYECKUE
COEAMHEHUs BbINOHEHbI MO CXeme, a TPy6onpoBOAbl COOTBETCTBYIOT Tpe6oBaHMAM CUCTeMbl oTonneHus. Mepen
NOAKIHOYEHNEM FOPESKN K UCTOYHWKY 3NeKTPONUTaHMS, YA0CTOBEPLTECh, YTO CETEBOE HAMPSXKEHUE COBMAAAET C YKa3aHHbIM
Ha Wnnbauke. Cxema NOAKMKYEHNS 1 NYCKOBOW LMK NPOUAIOCTPUPOBAHbI OTAENbHO. [0AKNKYeHNe OT LWUTKA K ropenke
n306paxkeHo Ha npunaraemoi anekTpuueckon cxeme. O6patUTb 0C060€ BHUMAHWE HA MOAKIIOYEHUE Hyns U (hasbl: HUKOT 4a
He MeHanTe ux mectamu! QuucTuTe ra3onpoBof OT NMOCTOPOHHMX BELECTB W CTpaBuTe M3 Hero Bo3ayx. lepen
NOAKJKOYEHNEM [NABHOrO MaHOMETpA K LTyLepy 0Tbopa AaBneHus ynoCTOBEPLTECh, YTO AaBfieHWe raza COOTBETCTBYET
3HAYeHNAM, yKa3aHHbIM Ha WuAbAuke ropenku. C 3anyckom ABUratens BEHTMAATOPA HAYMHaeTcs
npenBapuTenbHas npofyeka. Beugy Toro, Yto npeABapuTenbHas NpoAyBka AOSXHA NPOXOAUTb Npu
MaKcUMarnbHOM pacxofie BO3ayxa, 670K ynpaBreHnst ropesiki ¢ NMoMoLLbio cepsornpusoda B TeveHne 30 2 0 1
CEeKyH/, NepeBOAMT BO3AYLIHYIO 3ACIIOHKY B MOJIHOCTbIO OTKPbLITOE MonoxeHue. Korga 3acnoHka
MOHOCTbIO OTKPbITA, HA 3NEKTPOHHBIA 610K ynpasfieHns NoCTynaeT KOMaHaa, KoTopasi HauMHaeT LMK
npeABapuUTeSIbHOM NPOLYBKY MPOJOIIKUTENBHOCTLIO B 66 CekyHA. 10 3aBepLUeHnM NpoLyBKY CEPBONPUBOA
nepeMeLLaeT BO3LYLLUHYH 3aCOHKY B MOMOXEHWEe NEPBO CTYMEHU MOLIHOCTH, MOCNe Yero NpoUCXOanT
POXKMI FOPESIKN HA MUHUMANBbHOK MOLHOCTH. OBHOBPEMEHHO C 3TUM NOAAETCS HaNPsKEHWe Ha TPaHCOpPMaTop PO3XMra,
W cnycTs 3 CceK. (MpeABapuUTeNbHbIA POIXKMI) HAMPSXKEHWe NOAAETCA Ha MUNOTHBIA ra3oBblil knanaH. Tonnamso nocTynaeT B
OFHEBYIO FONIOBKY 1 MPOVCXOANT POIXKMI. Yepesd 2 cek. mocne OTKPbIBaHUS MUIOTHOTO ra3oBoro Knanaxa, TpaHcgopMarop
UCKIKOYaeTCs W3 3neKTpruyeckon Lenun. (Ecnn po3xur He npousoLlen, To He 6ofiee, YeM Yepes 2 CeKyHAbl MPOUCXOANT
aBapuiHbliA 0CTAHOB ropenku). Yepes 6 cek. 0TKpbIBAeTCA paboyunii ra3oBblii kKnanaH, KOTOpbIM yNpaBnsieT ra3osbln
LPOCCeNbHbIA KnanaH. Tenepb ropesika paboTaeTt Ha MUHUMANbHOM MOLHOCTY (0K0N0 30% OT MakcumanbHou). Cepsonpusos
BO3JYLLUHOM 3aC/OHKM HAXOANTCS B MOSIOXXEHUM NMEPBOW CTYNEHWN MOLYHOCTM, U €CNW PErynsaTop TemnepaTtypbl yCTaHOBUTb Ha
MaKCUMasbHyK MOLLYHOCTb, CEPBOMPUBOZ MOSHOCTLIO OTKPLIBAET BO3AYLLHYIO 3aCNOHKY U ApoccenbHbin knanaH. Korga
ropeska OTKII04YaeTCs, BO3AYLLUHAS 3aCNOHKA MOIHOCTbIO 3aKpbITa.

PErYINPOBAHUE MNPOLIECCA CIOPAHUA

BHUMAHME: ans npaBunbHOro perynupoBaHWa npolecca CropaHus W Tennonpou3BOAMTENIbHOCTU HEO6X0AMMO C
MOMOLbIO COOTBETCTBYIOWMUX NPUGOPOB NPOM3BECTH aHanM3 AbIMOBbLIX ra3oB. PerynuposaHue cropaHus u
TEeNnnonpoM3BOAUTENbHOCTU BbINONHAETCA OAHOBPEMEHHO C aHaNM30M NPOAYKTOB CropaHus, Npu aTOM
Heo6xoAMMO y6eanTbLCS B NPaBUIIbHOCTU BbINOMHEHHbIX 3aMepoB. B nio6oM cnyyae nokasaTenu [OJKHbI
COOTBETCTBOBaTb ieHCTBYIOWMUM HOpMaM 6e3onacHoCTH. CM. npuBeAeHHbIe HUXeE TabnuLy U rpaduk.

3TN PABOTbI IOSKHbI BbIMONHATLCA KBAJIMOULIMPOBAHHBLIM MEPCOHAJIOM.

MPUMEYAHUE: _

BCE NPELOXPAHUTEJIbHbIE YCTPOWUCTBA (PEJIE OABJIEHUA BO3AYXA, PEJIE MUHUMAJIBHOIO
OABJTEHWA TA3A, TA3OBbIE QNTEKTPOKJTIAMAHBI U CTAEUTM3ATOP OABJNEHWA) TAPUPYIKOTCA
CNEUMATTMCTAMU, UMEFOLLIMMM COOTBETCTBYHOLLEE PA3PELLEHME KOMMAHWM "ELCO", U MOCIIE
3AIMYCKA MOPEJIKN JOXHbI BbITh OMJIOMBUPOBAHDI.

CALCULATING THE BURNER CAPACITY e = Litres gas

To calculate the burner's capacity in kW, proceed as follows: Check the gas flow rate (in liters) sec = Time in second
on the counter and the time of the reading in seconds. G20 = 34,02

Proceed with the calculation using the following formula: szc xf=kW f 82(1) = ééG
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PABOYWI LINKI SJNIEKTPOHHOIO ObOPYJOBAHUA LANDIS & STAEFA LFL1.333

1 t2

HopManbHbli paboUmii pexxiam
t3 t,,

t2

Pabounii umkn B 0TCyTCTBME
nnameHu npu po3sxure
t3

Pene paBnenus rasa
[lBuratens BeHTUNSTOPA

Pene pasnetns BO34yxa

1
TpaHcchopmatop po3xura
["a30BbIit KNanax

s

1
pa3peLueHue MUH/MaKe = §

100% /

BO3[YLUH. 3aCNOHKA min
0

ra3oBas 3acnoHka

O6Hapy>xeHne nnameHm 1

MHAMKALMS GIIOKUPOBKY

OneKTPOHHOe 060pyLOBaHWe ynpaBfeHUs U KOHTPONS NaameHu
3anyckaeT BEHTUNSITOP FOPenku AN BbIMONHEHUS NPeaBapUTENbHOM
NPOJYBKM KaMepbl CropaHus, npn 9TOM pene AaBfeHus BO3Ayxa
KOHTpONMpyeT CO34aBaeMoe BEHTUNATOpPOM AasneHue. 1o
OKOHYaHUW MpeaBapPUTENbHON MPOAYBKM HAMPSXKEHUE MOAAETCS Ha

TpaHcgopmaTop po3xura,

KOTOPbIN

reHepupyeT UCKpY.

O,EI,HOBpeMeHHO C OTUM OTKPbIBAKTCA ra30Bble KnanaHbl

(npenoxpaHnTeNbHbld 1 pabo

YN ras3oBble  KnanaHbl,

—

—

—

t4 } t4 —

t5 t6 E =

=

= L T s
7 X = z Y =
; [=

HauMeHoBaHune

Y
)

BpeMA 0XXnaaHua NnoATBep X AeHus faBfl. BO3AyXa

g

BPEMsi MpoayBKM

66"

BPEMs aBapuiHOiA 0CTAHOBKY

bx

BpEMsi po3xura

4

BpEMsi paspeLLeHusi pab. TOMMMBH. knanaxa
ANt paBOTh! Ha MUH. MOLLH.

10

BPeMS paspelLenust pab. TONMBH. Knanaxa
ANt paBoThI Ha MaKC. MOLLH.

10

co0TBETCTBEHHO, VS 1 VL). B cnyyae Heyaa4Horo posxura unu cnydanHoro 3aTyxaHust 6e30mnacHOCTb 06ecneyumBaeTcs
NOHM3ALMOHHBIM AATUMKOM, KOTOPbIA BNIOKMPYET 060pyA0BaHNE B TEYEHNE KOHTPOMBHOrO BPEMEHU. B cnyyae oTcyTCTBUS
rasa unu npu CyLLeCTBEHHOM NafeHun ero LasfieHns pefle MUHUMANbHOTO AaBneHUs rasa OTKYaeT ropesky.

CEPBOMPWUBOA BO3[YLLHOW 3AC/TOHKM LANDIS & STAEFA SQM 50.481A2
[ins pocTyna K perynupoBOYHbIM Kynaukam CHSTb KpbILKY. PerynupoBanue KynaykoB NpOU3BOANTCS BXOASLNM B

KOMMAEKT KIto4oM. OnucaHme:

kynadok VI He
“cnonb3yeTcs

PyuHas perynuposka

| Kyna4ok nns perynvpoBky pacxofa Bo3ayxa Ha 2-id CTyneHu (MasyT / rag)
[l KoHueBo BbIKNHOYATENb NONOXEHUS BO3LYLUHOM 3ACNOHKM MpW ralieHnn ropesikiu

v
vV
Vi
VIl - Kyna4ok He ucnonb3yetcs.
VIl - Kyna4ok He ucnonb3yetcs.

\l'lVIVIVNl {

-

ée;:‘m,,.,ms,,m,,,, ﬁm

'CAUTION' High Vollage
Disconnect power supply before servicing

22

- Kynauok Anst perynmpoBku pacxoda Bosayxa npu posxure (ras).

- Kyna4ok nns perynupoBki pacxofa Bo3gyxa npu posxure (MasyT).
- Kynayok ons perynMpoBku pacxofa Bo3ayxa Ha 1-i cTynenu (ras).
- Kyna4ok ans perynupoBku pacxofa Bo3fyxa Ha 1-i cTynenu ( MasyT).
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PErYJINPOBKA PACXOZIA BO31YXA UTA3A

0 = @nnapatypa ynpasneHus 3a6nokupoBaHa Ans paboTbl
Ha MPOMeXXyTOYHON MOLYHOCTH
& =paboTa Ha MaKCUManbHO MOLLHOCTH
&> =paboTa Ha MUHUManNbHOI MOLYHOCTH
AUTO = agromatuyeckuii pexum

PErYNMPOBKA MMHUMAJIbHOU MOLLHOCTU FOPEJIKU - BO3AYX UTA3
YCTaHOBMTE NepekmtoyaTenb Ha NaHen ynpasieHus B MONOXeHWe 2 U BbINOSHATE CrieaytoLLne AeicTBuS:
OTperynupyiTe MAHAMAbHbIA Pacxof rasa, Bpallasi COOTBETCTBYHOLLMM KIHOUYOM APOCCENbHbIA KNnanaH, noka He 6yneT
[OCTUMHYT TPEBYEMbIii PACX0A ra3a, YTo ONPeAEnsieTcs No pesynsTataM aHan1aa npoLecca cropaHmsl.

PEIYJINPOBKA MAKCUMAJIbHOIO PACXO/JJA FA3A
[MocTaBbTe NepekntoyaTenb Ha NaHenn ynpaBneHus B NONOXKEHWE 1 1 BbINONHWTE CREAyHoLLmMe AeCTBNS:
OTperynupyiite MakcuMarbHbli PACXOA rasa (perynmpoBka aneKTpoMarHUTHOrO KanaHa nokasaHa Ha pUcyHKe) unm
OTPEerynupyiTe ra3oBbIM PErynsTopoM AaBneHue rasa.

PErYNIMPOBKA MAKCUMAJIbHOIO PACXOJA BO31YXA
PerynupoBka MakcumanbHOro pacxofa Bo3ayxa (CM. pUcyHoK, aetanb 2). Ocnabbre raiiky, 610KMpyHOLLYHO NPUBOAHON
LUTOK BO3AYLUHOW 3aCNOHKM; MPaBUMbHbIA PACX0f BO3AyXa yCTaHaBNMBAETCS MO pe3ynbTaTaM aHanuaa NpofAyKToB
CropaHms.

PErYNMPOBKA PABOTbI TOPEJIKW HA CPEAHEW MOLLIHOCTH
MepekntoyaTenem BKMOUNTL CEPBONPUBOZ (3aKpbIBaHWUE UMK OTKPbIBAHWE) M MPEpPBaTh €ro Xof, nepesess
nepekntoyatesnb B nonoxexue 0; BbIMOMHUTL PETYAMPOBKY MO MPUBEAEHHBIM HUXKE MHCTPYKLMSM. MOBTOPUTL 3Ty
onepaumto Ans BCex OcTalbHbIX KynaukoB. PerynupoBka pacxoaa rasa Ha cpefHei MOLLHOCTM (CM. PUCYHOK, aeTanb 3): -
MPY MOMOLLM LUECTUrPAHHOMO Fag4HOro KIKoYa U3MEHUTL U3ri6 HanpaBNstoLLEi NNacTUHKM Kynaykos. Mpu BpaLleHuy no
4acoBOW CTPESIKE PACX0[ YMEHbLIAETCS, MPOTUB YacoBO! CTPENKN — YBENMYMBAETCS.

PErYNMMPOBAHWE NMPOLIECCA CrOPAHUA
BHUMAHWE: PerynuposaHue cropanus v Tenonpou3BOANTENBHOCTU LOMKHO BbIMOMHATLCA OAHOBPEMEHHO C aHAN30M
MPOLYKTOB CropaHus, Npu 3T0M He06X0AMMO UCMOMb30BaTb COOTBETCTBYHOLME NPUBOPLI. YOEAUTECh B NPaBUIIbHOCTY
BbIMOJTHEHHbIX 3aMEPOB, a TakXKe B TOM, YTO MOJyYEHHbIE Pe3ynbTaThl COOTBETCTBYHOT AENCTBYOLMM HOPMaM
6e3onacHoCTH. PerynpoBka JOMKHA BbINOHATLCS KBAMUUMPOBAHHBIM NEPCOHANOM, UMEIOLLMM COOTBETCTBYHOLLEE
paspeLuerure Komnanum "ELCO".
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TAPUPOBAHUE PEJIE MMUHUMAJIbHOIO ABJIEHUA FA3A pene aaBneHus rasa v
<5

- OTBUHTUTB BUHTBI | 1 L 1 CHATB KpbILuKy M. N~

- YctaHoBuTb perynatop N Ha 3HaueHne, cooTBeTCTBYyHOWEE 60% HOMWUHANBHOMO AaBNeHus rasa.

- YCTaHOBMTb Ha MECTO KPbILLKY M 1 BBEpHYTb BUHTBI | 11 L.

TAPUPOBAHWE PEJIE ABJIEHUA BO3AYXA

- OTBUHTUTb BUHTbI A 1 B 11 cHATB Kpbiluky C;

- YCTAHOBUTb pene AaBNeHns Ha MUHUMYM, yCTaHoBuB peryngTtop D B nonoxexue 1;

- 3anyCTUTb rOPEnKy Ha 1-i CTYNeHU MOLLHOCTH;

- y6euTbCs, 4TO NPOLIECC CropaHus MPOXOAUT Ka4eCTBEHHO; pene aaBneHvs Bo3fyxaaria

- C MOMOLLbIO KAPTOHKM MOCTENEHHO 3aKPbIBaTh BCACHIBAIOLLWIA BO3LYXOBOA BMIOTH
[0 noBbILweHus 3HadeHunst CO2 Ha 0,5 - 0,8%, 60 Npy HAMMYMKM MaHOMETPA, MOAKHOYEHHOTO
K rHe3fly ot6opa fasnenuns E - 10 ymeHblueHus fasneqns Ha 1 m6ap (~ 10 MM B.C.);

- MEJJIEHHO YBEAMUMBATH TAPMPOBOUHOE 3HAYEHME pene AaBMEHUS BMIOTb 40 aBapUiHOro
raleHns ropenku;

- 0CBO60AUTb BCACHIBAIOLLMIA BO3AYXOBOA M YCTAHOBUTL 06PATHO KpbILKy C;

- HXKaTWeM KHOMKK nepe3anycka KOHTPOJbHOW annapaTypbl BHOBb 3aryCTUTL FOPENKY.

N.B. - [laBnenue B rue3ge "E" fomkHo HaxoauTbCcA B paboyeM fuanasoHe pene fasfieHUs.
B npoTuBHOM cnyyae ocnabutb 61OKUPOBOYHYIO raiiky BuHTa "F". PerynuposaHue
Npov3BOANTCS NOCTeNeHHbIM BpaleHneM BUHTa "F" no yacoBoi cTpenke Ang yMeHbLUEHUS faBNieHUs 1
NpPOTMB YacoBOI CTPENIKN — NS ero yBenuyeHus. 3aTeM 3aTsHYTb 6NIOKUPOBOYHYIO FaiKy.

PErY/IMPOBKA OrHEBOW rOJIOBKU

RU

YUCTKA U 3AMEHA ®OPCYHKH

] [ns 3ameHbl (hOPCYHOK MCMOnb3ynTe TONbKO COOTBETCTBYHOLNA KIHOY
W3 NpuaaBaeMoro Habopa MHCTPYMEHTOB, CTapauTECh NPU ATOM HE
noBpeaunTb 3NeKTpobl. PaboTy cnesyeT BbINOMHATL C MAKCUMATbHOM
R=ANE 0CTOPOXHOCTBHO. NpuMeyanue: Beerga npoBepsanTe pacnonoxeHue
9MEKTPOLOB MOCE 3aMeHbl POPCYHKM (CM. Cxemy). VX HempaBmnbHoe
— MOJOXKEHNE MOXET MPUBECTU K 3aTPYAHEHUSM MPU POIXKUTE.

24



elco ootn301 GHO

NONOXXEHUE ANTIEKTPO10B PO3XXUIA

3+4 mm

- TRON 7.15000/ 7.17000 R

] n

5 6 mm

NMPOBEPKA CUCTEMbI OBHAPY>XEHUA NJIAMEHU
ToK MOHM3ALMM NPOBEPSIETCS C MOMOLLbIO

MukpoamnepmeTp ¢ LFL 1.333
MUKpoamnepmMeTpa ¢ rny6uHon wkansl 1000 pA rnyouHoi wkanel 1000 pA - LFL 1.622
(NOCTOSIHHOrO TOKa), KOTOPbIA NOCE0BATENbHO DOTONEMEHT O 23
noAkroyaeTes K hoToanemeHTy. Kak npasuno, cuna — 7\ -
TOKa [I0/KHA ObITb He Hxke 70 pA. - | |
min 70 uA

AEMOHTAXX OrHEBOW rOJI0BKU
OBPATUTE OCOBOE BHUMAHUE!

& \
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FPA®UK 3ABUCUMOCTU AABJIEHUA HACOCA U TEMMNEPATYPbI TOMNJIUBA

[Mepexoa B razoo6pasHyto hopMy NeTyunx pakumin, Coaep>Kalmxcs B NOAOrPETOM MagyTe, CHUTAETCS OCHOBHOM
MPUYMHON NPEXAEBPEMEHHOTO U3HOCA TOMMMBHOIO Hacoca. [1ns npeaynpexxaeHuns nofobHoro ABneHus, AaBnexue
Hacoca AOIKHO BbITb OTPEryNMPOBAHO, KaK NOKa3aHo Ha NpUBEAEHHOM HiKe rpadouke.

bar 6
5

CG 4
o
S
(&) /
C:ES 4
o /
5 /
=
2 /|
S /

50 100 150 C°
TemnepaTtypa masyta
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NMYCK U PErYJINPOBKA TOMJINBHOIO HACOCA

- BCACbIBAHUE

- OBPATHbIN KOHTYP

- CMYCKHWK W LUTYLIEP MAHOMETPA
- WUTYLIEP BAKYYMMETPA

- PETYJIMPOBOYHbIA KJTAMAH TV

- K ®OPCYHKE

oo O WD —

YAOCTOBEPBTECh, 4TO:

- ObecneyeHa abcontoTHas repMETUHHOCTbL TPY60NPOBOAOB;

- Tam, rie BO3MOXHO, ObIM MPUMEHEHBI XECTKIE TPYObI (MPEANOYTUTENBHO, MEAHbIE)

- Pa3pskeHue Ha BcacbiBaHuW He npesbiwaeT 0,45 6ap. 310 HEOOXOANMO Ans TOro, YT0ObI M36eXaTh kaBuTaLKUW Hacoca.
XapakTepucTKK1 YCTaHOBIIEHHOTO 06PATHOrO KnarnaHa COOTBETCTBYOT YCIIOBUAM €ro aKCryartauuy;

Bo Bpems 3aBOACKMX UCMbITAHWA FOPENKK HACOC TapupyeTcs Ha AasnieHue B 22-25 6ap. [epen 3anyckoM ropenku cTpasuTe
yepes rHes3fo otbopa fasrieHus CoAepxallnics B Hacoce BO3Ayx. [Ans obneryeHms nycka Hacoca 3anofiHuTe
TONAMBONPOBOSA TOMAMBOM. 3anycTUTE FOPEenKy W NpoBepbTe CO34aBaeMOe HACOCOM faBfieHue Tonmvea. Ecnu 3anyck
Hacoca He MPOW30LLEN B TEYEHWe BPEMeHU NnpefBapuTesnbHON MPOLYBKKM, NMocne GNIOKMPOBKM FOPENiKK, HAXXMUTE KHOMKY,
pacnosioKeHHyo Ha 6510Ke ynpasnieHus v nepesanyctute ropenky. Ecnum nocne ycnewHoro 3anycka Hacoca 1 nochne
npeaBapuTeNIbHON NMPOJYBKY MPON30LLIIa aBapuitHas 6110KMPOBKa roOpesiki B CBA3M C NafeHneM [aBneHns TOnMBa B Hacoce,
A5 MOBTOPHOIO Mycka ropesiku notpedyeTcs B3BECTW KHOMKY nepesanycka. Pabota Hacoca 6e3 Tonnvea B TeyeHue 6osee,
yeMm 3 MUHYT 3anpewaetca. pumeyanuve: leped 3anyckom ropesku, yaoCTOBepbTEChb, YTO 06paTHbIN KOHTYP
TOMAMBONPOBOAA OTKPLIT. ECn npu nycke 06paTHbIM KOHTYP OKaXETCs MepeKpbIT, NocneayeT HeMeLSIeHHOe paspyLleHre
Hacoca.

TAPUPOBAHUE KJTAMAHA PETYJIMPOBKUW IABJIEHUA

1) CHATb Konnayvok A knanaxa
perynpoBku aasnexus TV.

2) OcnabuTb 610KMPOBOYHYIO raiiky B
W, BCTABWB LLIECTUPAHHBIA KNKOY B
ronosky BuHTa C, 1 0TperynmpoBsathb
[asneHve Tonmea. Bpawarb no
4aCOoBOW CTPESKE ANs YBENNYEHMS
[AaBNEHUs U NPOTUB AN ero
YMEHbBLLEHMS.

3) 3atsHyTb raiky B, npu aTom
06paTUTL BHUMAHME, 4TOObI NPy 3TOM
He MOBEepHyTb PErynMpPOBOYHbIA BUHT.

4) YCTaHOBUTb HA MECTO M 3aBUHTUTb
Konnayok A.
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TV VALVE I V

TV-11-Ed 4 -June 99

This is a general specification leaflet ; for specific applications VALVE
not covered herein, contact Suntec. IDENTIFICATION

(Not all model combinations are available
Consult your Suntec representative)

The SUNTECTVvalveis apressure regulating valve.

APPLICATIONS

- Light and heavy oil.
- Capacity up to 5000 I/h.
- May be used with the SUNTEC T pump.

P 3
VALVE OPERATING PRINCIPLE :eos:szr? ;gnlfeis

The pressure ofthe nozzle line is adjusted with the adjusting screw of the TV valve. LBl
The oil in excess to nozzle requirement is dumped to the return.

TV : Pressure regulating valve

I Oil under pressure TV 40 01 1
Intake Return

| By-passed oil .l ﬁ

Regulation type :

01: by screw

02 : by piston,

Pressure for modulating purpose
adjustment

Revision number

To nozzle

INSTALLATION

Two pipe system : oil in excess is returned to tank.
One pipe system : oil in excess is returned to pump suction.

I Oil under suction

- Oil under pressure

| By-passed oil
returned to tank,

or to suction
ngn Y ——a= Totank

Return to
suction

Intake
from Tank

TV
valve
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TECHNICAL DATA

General

Hydraulic data

Connection threads Cylindrical according to ISO 228/1

Inlet G 3/4
Nozzle outlet G 3/4
Return G 3/4
Weight 3 kg

MOUNTING POSITION

TV valve may be mounted in any position.

PRESSURE ADJUSTMENT

Remove cap-nut @ and washer ®, unscrew lock-nut®.

To increase pressure, turn adjusting screw © clockwise.

To decrease the pressure, turn screw anticlockwise.

Pressure ranges 10: 2 - 10 bars

(delivery pressure setting : 7 bars)

40: 7 - 40 bars

(delivery pressure setting : 20 bars)

Operating viscosity 4 - 450 cSt

Qil temperature 0 - 140°C max. in the valve.

Block lock-nut @, refasten washer @ and cap-nut @. © Cap-nut © Adiusting O Lock nut
screw
@ Washer © Washer
197
167
45 —>fc— 43—
0 —©
ey
L A i ].
i
75
gl
2]
45 ——=|
o Intake or nozzle outlet 9 Nozzle outlet or intake 6 Return
We reserve the right to change specifications without prior notice. TV -11-Ed4 - June 99
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OIL PUMP TYPE T I
GEAR SIZES 2-34-5

RU
T-11-Ed10-May 2004 -
This is a general specification leaflet ; for specific applications not

covered herein, contact Suntec. PUMP
IDENTIFICATION

The SUNTEC T oil pump is specially designed for industrial heating applications — _
using light or heavy oils with high capacity. It is fitted with a preheater location to (Not all model combinations are avalable
rertEreaid starting . Consult yvour Sunfec representative)

APPLICATIONS

- Light and heavy oil.
- SUNTEC recommendthe use ofa SUNTEC TV valve to regulate the pump
pressure.

—_—— e i
PUMP OPERATING PRINCIPLE (see pump 5:;;:5;6?5:;‘2){

The gear set draws oil from the tank and transfers it to an external valve that
regulates the oil pressure.

Bleed :

The plug of the pressure gauge portmust be loosened untiltheairis evacuated from
the system.

Note :

The bypass pluginserted beween high pressure and shaft seal is only intendedto
change the pump rotation, check the presence ofthis plug with a 4 mm Allen key Sl

T : Mo pressure regulation

Shaft ratation
(seen from shaft end)

A clockwize rotation
C:anti clockwise rotation

in the pressure outlet ofthe pump. T 2 1_0 _6_
Caution : changing the direction of pump rotation involves changing of all pump
connections.
PREHEATING FACILITY
Care shouldbe taken to avoid starting pump with high viscosity cold cil leadingto
pump and coupling damage. Forthis reason, the T pump body includes a drilling Preheater facility
toaccept an electric preheater. This drillinghas been locatedto give maximumheat
transfer from the heater to the il in the pump without there being direct contact
between the heater cartridge and the oil. e T e
Heaters shouldbe connected for a period oftime prior to starting the pump. VWhen
the right temperature is reached, they can be switched off or left permanently
switched on tomaintain fluid cil in the pump duringthe periodic burner shut-downs.
The oil supply, pipes and filters must be separately heated.
[0 Gil under suction
] Flug inserted between To
B Ol under pressure high pressure and shaft seal pressure

regulating valve

Yacuum or
inlet pressure Pressure
gauge part gauge port

T
Intake =2 = T ‘E
fram Tank / pressure
regulating .‘_{
valve gy ririry
R
0N /
Ao -
S L, |
‘ Y
Intake
from Tank
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TECHNICAL DATA

[Mpon3BoaMTENLHOCTS (N1/4ac)

MoTpebnsemas MOLLHOCTb

4200
T5 | |
4000 =
L — —
General 3800 . = = o=
3600 T
Maounting Flange mounting 3400 Ny =
Connection threads Cylindrical accaording to S0 22811 3200
3000
T4
2800
L - el I = —
2600 R i S
L
2400 S
Shaft @ 20mm oy
. 2200 (T3 -
Weight T8 ky(T2) - 8.1 kg (T3) =
2000 — .
8.7 kg (T4) - 94 kg (T8) ¥ s Sy " oy g
1800 ——— = g
| o, &
Hydraulic data L i I 5
1400 Temlm T ——r §
Mozzle pressure range 40 bars max. (T2, T3, T4) 1200 e T — E
30 bars max. (T5) 1000 s |
Operating viscosity 4 - 450 mmafs (c5t) u:....i. - 0 ' nnED-m # * * 0 ! Hgmp-
- - Baskoctb = 200 cSt (6ap):
il temperature 0-140°C in the purmp . 20cSt
Inlet pressure light il : 045 bars max. vacuum to prevent 5 ¢St HomuHanbHas ckopocTb = 2850 06./MUH
air separation from oil MpvBeAeHbI MOKA3aTeNM HOBbIX HACOCOB, 6€3 y4eTa U3HOCa.
heavy il : & bars max.
[Mpon3BOAMTENBHOCTD (N/4ac)
Rated speed 3600 rpm max. /
Torgue (@ 40 rpm) 04n.m G000 v g
. TS
) prd T4
Choice of heater 5000 /
Cartridge 712 mm 4000 e ‘,ﬁ
: : rd P L T3
Fitting according to EM 50262 / /‘ *Is -
Rating 80100 W 3000 | / ¢ / =
P P s * I T2
e T "
2000 | ’ e
“:- gl - =
’—' - -
-‘=- - -
1000 |-Gt e o,
Y o et
" -
-
]
0 ] 10 15 20 25 30 35 40" Hanop
BsiskocTb = 200cSt ~ 5¢St- (6ap):
HommrHanbHas ckopocTb = 2850 06./MuH MprBeeHbl NokasaTeni HoBbIX HACOCOB, 6e3
yueTa u3Hoca
rABAPMLig"OECP:SMEPbl Exarmple shows "A" rofation - Reverse all pump connections for "C" rofation.

T2 T3 T4 TS

N
mmies " ® &

=
Ll

i
\K

@ Beacsisame 2]

/c;
{
N
%

— B —————— A ——=

BN

G20

B-B
Pressure outlet and
internal by-pass plug

W1 5

19 min

o
O

O oo

“E)

O
O

e Yacuum or
inlet pressure gauge port

Pressure
gauge port

T
15 max

-

8 min

12 min G121 min G114
715 min

Preheater
© cavity

Wi reserve the right to chanage specifications withaut prior notice.
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NMPOBEPKA MPABWUIbHOCTU MOHTAXKA:

MpeXze Yem, MPUCTYNUTb K 3arONHEHMIO TONAMBOMPOBOAA 1 K MOCHIEAYIOLLEMY MyCKy 0BOPYAOBAHNS PEKOMEHLYETCS
y6enmUTLCS B TOM, YTO:

- C1cTeMa NeKTPOCHABKEHMS COOTBETCTBYET NOTPEBASEMO MOLLHOCTY 060pYA0BaHMS
- MpefoXpaHUTENM COOTBETCTBYIOT Harpy3ke 060PyA0BaHMS

- TepMOCTaTh! KOTNA NOAKMIOUEHbI MPABMIBHO

- HanpsiXeHue 1 YacToTa Toka He MpeBbILLAOT YKA3aHHbIX ANSt AAHHOM rOPEnKin 3HaUEHMiA

- TUn TONAMBA COOTBETCTBYET YKA3aHHOMY MPOU3BOANTESNEM FOPESKM

- CeveHve TONAMBONPOBOAA 06ecneunBaeT TpebyeMbiii pacxo Tonmea

- OUALTPbI, BEHTUIAN 1 (OUTUHIY CMOHTMPOBAHbI MPaBUMbHO

- [lnuHa cTakaHa ropenki COOTBETCTBYET XapakTepuCTIKaM KOTNa, YKa3aHHbIM ero MPOU3BOANTENEM.

- Mpon3BoAMTENLHOCTL POPCYHOK COOTBETCTBYET MOLLHOCTY KOTNA

NEPE[ 3ANONIHEHMEM TOMJIMBOMNMPOBOAA MA3YTOM BbINOJIHUTL CNEAYIOLLEE:

- [poBepuTL HanpassieHre BpaLLeHUs ABUraTens (Mpu TpexgasHoM aneKTponuTaHum)

- [poBepuTL Hannuue Tonnuea B Hake

- Y6eauthes, 4T0 BEHTUIM TOMAMBOMPOBOAA HAXOAATCS B OTKPLITOM MOSIOXEHNM

- Y6eauTbes, 4To 06paTHbI TONNMBOMPOBOA CBOOOAEH OT KakuX-Nbo NpensTCTBUN

[Mocre NpoBepKM BbLIMONMHUTL CriefytoLLee:

- [pncoeanHNTL MaHOMETP AN KOHTPONS AaBMEHNs TONMBa

- HaxaTb 0TBEPTKOM Ha AMCTAHLMOHHBIN BbIKIOYATENb ABUraTens Hacoca 1 He 0TnyckaTb A0 TeX Nop, MoKa TOMUBHbII
KOHTYP He 3anonHuTes (puc. B).

[NprMeyaHne: KOHTYP CYMTAETCS 3anosHEHHbIM, KOra AaBreHne Ha MaHOMETPE CTabWM3NpyeTCs B AuanasoHe.
[Nocre Toro, kak TONMBOMPOBOA 3aNOSHUIICS, U YCTAHOBUTL BCE 3NIEMEHTLI B UCXOAHOE MOJIOXKEHME.
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MoAaynauua
Korga BbikntouaTtesib ropesikn HaxoauTcs B MONOXEHUM "Myck”, a KOHTaKTbl TEPMOCTATOB 3aMKHYTbI, HANPSXKeHue
noJaeTcs Ha anekTpoHarpesatenbHble aneMeHTbl (G) B 6ayke ropenku 1 HacoCoB W B NINHUIO
TOI'IJ'IVIBOCH{:Iﬁ)KGHVIﬂ n orHesyto ronoeky (O). Korga TepMocTaT B 6ayke ropenku onpefensier
3ajjaHHyto Temnepatypy (06bI4HO, ANs 0becreveHns xopoeit LMpkynsauun  He meree 90C), o-con
BKJHO4AETCA Hacoc (npu ucnonb3osaHun Tepmoperynsatopa GEFRAN 200 ycTaska — 1). Ecnu B 2-ma3
cucTeMe NpefBapuTENbHOrO NOJOrpeBa NpefyCMOTPEH XUAKOCTHbIA TENNO0OMEHHUK (ro
psvas, Boja, nap, AMatepMuyeckoe Macno), TepMOCTaT MOXeT nepefaBaTb CUrHan,
BKJTOYAIOLLMIA UITW BbIKITHOHAKOLLMIA 3NEKTPOKMANaH, KOTOPbIA PETYMPYET TOK XUAKOCTU.
OT0 He SIBAETCA CTAaHAAPTHbIM PeLLeHUeM, NOCKOMbKY TOK TEMiIOHOCUTENS, Kak NpaBuiio, HUKOTAa He NepexkpbiBaeTCs.
Hacoc HaunHaeT nogasaTb TONMBO (MOCKOSbKY OrHEBas rofioBka yXke pasorpeta cooTBeTCTBytoWmMM TaHoM (O), B Het
HeT 3arycTeBLLero XofnoAHOro MasyTa). Tonnmeo nocTynaeT 13 6aka B rofioBKy v B 06paTHbIA KOHTYP.
Korpa TepmocTart ronosku onpegenseT 3afaHHyto Temnepatypy (06bi4HO 70-30°C) HaunHaeTcs pabounid LMK U
perynaTop AaeT paspelleHne Ha nyck. CepBonpuBOA aBTOMATUYECKN YCTAHABNMBAETCH HA MUHUMYM (CM. OMUCaHWe
PErynuMpoBKM) U PeryampyeT pacxon Bo3ayxa v TONauBa NOCPEACTBOM perynsatopa AaBfieHns B 06paTHOM KOHTYpe.
nekTpoMarut (A) oTkpbiBaeT (hopcyHKy (Q) Npu CreLyrowmx yenoBusx:
- 9NIEKTPO/bI PO3XMNra, Ha KOTOpble C TpaHCopMaTopa nocTynaeT TOK, CO3AAT UCKPY. TpaHchopMaTop HaxoauTCs NoA
KOHTPOJIeM 6710Kka yrpaBneHnst ropenku.
Ecnu poToaneMeHT He 06HapYXMBAET nnams, ropesika BbIKIIoYaEeTCst (LMK KOHTPONMpyeTCs perynatopom). Koraa xe
POXKMI MPOLLIEN YCMELLHO U Mocne cTabunmusaumm gakena cuctema HaumHaet paboTatb B pexxume mopynsauvu. Mepes
NYCKOM HeobxoAnMo y6eanTbCs, YTO HACOC W TOMMBOMNPOBOA 3anofiHeHbl ropsyMM Ma3yToM - paboTa Hacoca 6e3
TOMNMBA MOXET MPUBECTW K €ro paspyLLeHnto. Ecnn npoucxoant 61oKMpoBKa, Ha perynsatope v Ha 65ioke ynpasnieHus
rOpesiku 3aroparTcs npeaynpexaarowmne UHAMKaTopbl. ATOT CUTHAN 00bIYHO TaKXe NOAAeTCs Ha annaparypy
ynpasneHns 060pyLoBaHus, C KOTOPbIM UCMONb3YETCH rOpenka, U BKIYaeT 3yMMEpP U CBETOBYIO aBapuiHyto
WHAMKauWo. Heckonbko 610KMPOBOK (40 4) Npu NepBoM Nycke ABNSIOTCS HOpManbHbIM sBneHneM. [ns cbpoca
610KMPOBKM M NMOBTOPA UMKIA HaXXaTb KHOMKY HAa PerynaTope (Takas KHOMKa UMEETCst TakxXe Ha MynbTe ynpaBneHus
ropenku). Ecnv 610K1poBKM NPOAOIKAKOTCS, CeAyeT 06paTuUThCs K CEPBICHOMY CrieumanucTy.
BHAMAHWE: B uensix BbisiBNIEHUS NPUYMHBI GNIOKMPOBKM MOSIOXEHWE PErynsiTopa Ha MOMEHT GJIOKMPOBKM BHOCUTCS B
namsTb.

2

PErYINPOBKA AABJIEHUA TOMNJIMBA B OBPATHOM KOHTYPE

Ha pucyHke nokasaHa cuctema perynuposanus TonnnMea B 06paTHOM KOHTYPE B roperkax, rae ucnonb3yetcs (hopcyHka ¢
nocTynaTenbHbIM PErynMpOBaHEM pacxoda Tonnmea B 06paTHOM KOHTYpe. Pacxod TomineBa MOXeT

PEryNMpoBaThCs NyTeM U3MEHEHMs! JaBfieHust B 06PATHOM KOHTYpe (hopcyHKu. MakcumansHbii _——1

pacxoj TOnnuBa AOCTUraeTes, Korja AaBleHne Hacoca paBHAETCS MPUMEPHO 22 6ap, a 06paTHbI *@
KOHTYP MOJIHOCTLIO NepekpbiT. MUHUMANbHbLIM pacxoh TonnuBa AOCTUraeTcs, Korga 06paTHblif
KOHTYP MOJHOCTbIO OTKPLIT. [laBneHne Ha BbIX0fe Hacoca onpeaenseTcs C NOMOLLb0 MaHOMETPA,
KOTOPbIM yCTaHaBNMBAETCs Ha Hacoce. [laBneHne B 06paTHOM KOHTYpe Ornpeensercs no
MaHOMETPY, YCTAHOBJIEHHOMY Ha PErynsTope AaBfeHWst TOPenkN (BKITHOYEH B KOMMIEKT
nocTaBKkM).

Hanop TonnneHoro Hacoca 22-25 6ap.

O6paTHoe AaBnieHre TOMAMBa NPYU MaKCUMasnbHON MOLLHOCTY FOPESK:

thopcyHka FLUIDICS : 16 -19 6ap. %
thopcyHka BERGONZO : 20 -24 6ap. -
O6paTHoe AaBnieHre TOMAMBa NPXU MaKCUMasnbHON MOLLHOCTY FOPESKH:

copceyHka FLUIDICS: 6-9 6ap

chopcyHka BERGONZO: 4 -8 6ap
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PErYNIMPOBAHUE TEMMEPATYPbI MA3YTA

. KHonka ymeHbLueHns
[vcnnen y
3HaYeHus!
KHonka
yBENUYEHNs
3Ha4eHus

KHorka "®yHkumns"

Ha ancnnee oTobpaxaeTcs TemnepaTypa MasyTa. 4 CBETALMXCS MHAMKATOPA OTHOCATCS K crefytomm gyHKumam: Out 1:
KOHTAKT, KOTOPbIU yNpasnseT pabounmMmu HarpeBaTebHbIMU 3IEMEHTaMMU.

Out 2: KOHTaKT, KOTOPbIN yNPaBNSET BEpXHUMK HarpeBaTenbHbIMK aneMeHTamm KMRLA.

Out 3: KOHTaKT, KOTOPbIA yNPaBNSET BEPXHUMK HarpeBaTenbHbIMK aneMeHTamm KMRL2.

Out 4: KOHTaKT paspeLLeHmnst Ha NyCcK ropenku (Koraa MasyT AOCTUraeT AaHHOM TeMnepaTypbl, HA4MHAET paboTaThb HAcoC).
3HaueHns TemnepaTypbl 3aaHbl NPOM3BOANTENEM B 3aBoACKMX ycnosusx. Out 1(113°)- Out 2(115°)- Out 3 (120°) - Out 4
(105°). Huxxe onucbIBaeTcs, Kak fiaHHble 3HA4EeHUs TemMnepaTypbl MOTyT ObiTb U3MEHEHDI:

- Haxatb kHonky "F" (OyHKuus).

- HauMHaeT muratb uHankaTop Out 1. Ecnu TpebyeTcst SMEHUTb MUHUMASIBHYIO TEMMepaTypy Ma3yTa, HaXXMaTh KHOMKY
YBEJINYEHNS NN YBESIMYEHUS 3HAYEHNS. 3aTeM, NOATBEPAMB HOBYIO BENIMUMHY, eLle pas HaxaTb KHoMKy "F".

- Ecnn Heobx0aMMO 13MeHUTb ApYryto TemnepaTypy, HaXXUMaTb KHOMKY KHOMKY "F" fo Tex nop, noka He 3amuraet
COOTBETCTBYHOLLUMIA MHANKATOP.

BHumaHue: Ecnv ponro gepxatb HaxxaTon kHorky "F", Bbl nonagaeTe B pexxuM "YCTaHoBKa KOH(Urypauum 1-ro ypoBHs" (Ha
avennee otobpaxaetcs "CF1"). [aHHble napaMeTpbl 3a4arTCs NPOM3BOANTENEM U HE MOANEXAT NU3MEHEHUIO.

Ecnu Bbl nonanu B 910T pexxum (Ha ancnnee muraet "CF1"), nogoxxante 10 cekyHA, noka perynstop He BbldgeT
aBTOMATUYECKN U3 PEXKUMA YCTAHOBKM KOHCUTypaLuu.
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FLUIDICS NOZZLE
o5 50° 70° 90° Spray angle
Return pressure Supply 25 Bar

/
20 VL

s /|
/

<60 kg/h /

10

~
T~

T~
\

> 60 kg/h

RN

Bar 9

20 40 60 80 100 % Output

37



0010263301 GHO - TRON 715000 /717000 & elco
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elco 0010363301 GHO - TRON 715000/ 717000
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elco

KOHTAKTbI

Distributor in Russia "Teplopartner" LTD

Russia, Krasnodar city, Stasova street,184, office 4
Tel./fax.: 8 (861) 234 23 83, +7 (961) 854 41 24
www.gorelka-kotel.ru info@gorelka-kotel.ru
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