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Operating instructions
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Please read and keep in a safe place

Please read through these instructions
carefully before installing or operating. Following the
installation, pass the instructions on to the opera-
tor. This unit must be installed, and commissioned
in accordance with the regulations and standards
in force. These instructions can‘also be found at
www.docuthek.com.

Explanation of symbols
1,2,8.. ="Action

> = Instruction

Liability

We willsmet be Reld liable for damage resulting from
nonfobservance of the instructiens ‘ahd non-com-
pliantuse.

Safety instructions
Infermiation that is releyant forsafety is indicated in

the instructions as follows:
-

/A DAN .
Indicates petentially fatal situations.

Ma

ossible danger to life and limb.

'MAUTION
dicates possible material damage.

All interventions may only be carried out by qualified
gas technicians. Electrical interventions may only be
carried out by qualified electricians.

Conversion, spare parts
All technical changes are prohibited. Only use OEM
spare parts.

Changes to edition 11.11

The following chapters have been changed:
Checking the usage

Installation

Preparing commissioning

Technical data

Logistics

Declaration of Incorporation




Checking the usage

Burner for heating industrial thermoprocessing equip-
ment. For installation in a burner quarl or for use
with an extended, heat-resistant burner tube. For
natural gas, town gas and LPG. Other types of gas
on request.

This function is only guaranteed when used within
the specified limits — see also page
. Any other use is considered as non-compliant.
Construction stage, rated capacity Qmay, 9as type —
see type label.

710 165HB-100/35/18/D [D)
BR 84246114] BR 74970471] BK 18 2
lamax 630 kw[GasN[sN  [1114)
4]
Type code 5}
6]
Zio Burner for gas 7
ZIowW Burner for gas with internal
insulation
165-200 Burner si
R Normal fl
H Long, soft flame
K Flat flame
B ral
D Coke ove n gas
G Propane, propane utane
M Propane, prop butane
L n lance
-50
-100
-150 e lengt
-200
Position of buri aO[mm]
r head identifier
erature version
Construction stage
Special version
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Part designations

Burne gaske

Burner tub th mounting flan
Mounting ga

pe |

3 Enel ddocumentatiorﬂate curves,
@ ating characteristic s, dimension

list, spare parts drawing
d Declaration i

oration)
[’ Check letter

the
he type |

nd identification marks on
ing the information provided




Installation Flat flame burner quarl

Installation in a burner quarl W
Conical burner quarl

v

\ARARVARYS

Cylindrical burner quarl

v

5 VvV VvV

s and for burning

Off, continuous

For industrial furnaces and kilns and for burning
in an open combustion chamber.

Control: High/Low, continuous.

Type of burner head: R.

Max. capacity: 100%.

We recommend the cold-air operating mode,
otherwise the nitric oxide values will be too high.

@

r interior fur-

&mace temperature < 600°C.

For industrial furnaces kilngand for burni diant tube heating:

in an open co tion ber. Reduce the outlet diameter of the radiant tube
Control: High/Low, Hi w/Off, conti using an orifice B to the point where a pressure
Type o ner head: R, H. loss of approx. 10 mbar occurs at the burner’s
Ma ity: 100%. rated capacity.

/.

For industrial furnaces and kilns and for burning
in an open combustion chamber.

Control: High/Low, High/Low/Off, continuous.
Type of burner head: H.

Max. capacity: approx. 80%, depending on the
outlet diameter of the burner quarl.

Medium to high flow velocity.
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Hot-air generation: > Install flexible tubes or bellows units to prevent
mechanical stress or transmission of vibration.

VAV AVAVAVAVAVAYS > Ensure that the seals are undamaged.
/\ DANGER
Risk of explosion! Ensure the connection is gas-
tight.
% MU UUUUU U
A NAAAAARS For connecting to ANSI/NPT conr
ALl > Anadapter setis required for cg
\VAVS
Vavav l l VAY
\VAVAY WAVAY ZIO 165
WAAY VAVAY
T A * Flange hole diamete
i J _tJJ ﬁ N I(
Y VAVAY
YAV VARV
VY I l VAV
YAV
NAR

nn
> At flow velocities of > 15 m/s, the protective
flame tube FPT is used to protect the flame fro
being cooled.

Installation on the furnace
> When installing, always ensure that when the
burner is mounted, it is sealed ti n}
furnace wall.

Q=
Ig@nce connections on the ZIO..L:
o

nnection la.
as connection ga.
Ignition lance capacity: 1.5 kW.

ZIO..L Rp 4 Rp 2

AOLL i 14" NPT 1" NPT
adapter set

ZIO 165
ZI0 200 Rp 2

> Threaded connection to DIN 2999, flange dimen-
sions to DIN 2633, PN 16.
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Installing the burner insert

> The burner insert can be rotated to the required
position in increments of 90°.

> Insert the gas housing gasket between the
burner insert and the air housing.

> On ZIOW, avoid the formation of dust and do

not damage the surface of the internal insulation.

‘m

> Tighten the burner insert in a crosswise fashion
with max. 37 Nm (27.3 Ibf ft).

/\ DANGER

Electric shocks can be fatall Before worki
possible live components, ensure the unit j
nected from the power supply.

> For the ignition and ionization cables, u
screened) high-voltage cable: '

FZLSi 1/6 up to 180°C

Order No. 04250410, o

FZLK 1/7 up to 80°

Order No. 04250409.
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lonization electrode |

> Install the ionization cable well away from mains
cables and interference from electro-magnetic
sources and avoid external electrical interference.
Max. length of ionization cable — see automatic
burner control unit operating instructions.
Connect the ionization electrode to the automatic
burner control unit via the jonization cable.

Ignition electrode Z

>

> Length of ignition cal m (15 ft), recom-
mended <1 m

> For permanent n, m ion cable length
im (40")

> cabl ividually and not in a (§

[ nition
d; 5 kV for |g‘
N e

S

[6" Connect the PE wire for burner ground to the
burner insert. In the case of single-electrode op-
eration, route the PE wire from the burner insert
directly to the terminal on the automatic burner
control unit.

/\ WARNING

High-voltage risk! It is essential that a high-voltage
warning label is attached to the ignition cable.

77 For more detailed information on how to wire
the ionization and ignition cables, refer to the
operating instructions and connection diagrams
of the automatic burner control unit and ignition
transformer.



Preparing commissioning

Safety instructions

> Arrange the adjustment and commissioning of

the burner with the system operator or manu
facturer.

> Check the entire system, upstream devices and
electrical connections.

> Note the operating instructions for individual
controls.

/\ DANGER

The burner must only be commissioned by author-
ized trained personnel.

Risk of explosion! Please observe the appropriate
precautions when igniting the burner.

Risk of poisoning! Open the gas and air supply
so that the burner is always operated with excess
air — otherwise CO will form in the furnace chamber.
CO is odourless and poisonous! Conduct a flue
gas analysis.

> Pre-purge the furnace chamber with air (5 x
furnace chamber volume) before every igniti

)

attempt.

> If the burner does not ignite although the auto-
matic burner control unit has been switched
and off several times: check the st}

> After ignition, monitor the flame s and
air pressure measured on tl easure
the ionization current. SW|tCh— re —see
automatic burner contro instructions.

2
> at low fire
en 10 and 30% rated capacity
m e type lab
/\ DANGER

Risk of explosion! Fill the gas line to the burner
carefully and correctly with gas and vent it safely
into the open air — do not discharge the test volume
into the furnace chamber.

Determining the flow rates
Qgas = Pe/Hy

Qput = Qgas = * * Liin

Qgas: Gas flow rate in m3/h (ft3/h)

Pg: Burner capacity in kW (BTU/h)

H,: Gas calorific value in KWh/m3 (BTU/ft3)
Qys: Air flow rate in m3g,/h (SCFH)

A: Lambda, air index
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> Lmin: Minimum air requirement in m3,/m3,
(SCF/SCF)

[811 Use the lower calorific value Hy,

> Information on the gas quality supplied can be
obtained from the competent gas supply com-

pany.

Natural gas H

Natural gas L

Propane ) 2
9
Town ga
9 (#25)
34.4 ,
Butane (3406)
i dh/m3 refer to t?‘gr calorific
and data in BTU/S er to the upper
value Hg. 'S

or safety rea: ) mum air excess of 5%
(Iambda =1 % d be ensured.
otes o e curve

If t density in the operating state differs
fr t reflected in the flow rate curve, convert
1 ressures according to the local operating

>

Pg = Pm'ﬁ

> Opm: Gasdensity reflected in the flow rate curve
[kg/m3 (Ib/ft3)]

> O8g: Gas density in operating state
[kg/m3 (Ib/ft3)]

> pwm: Gas pressure reflected in the flow rate
curve

> pg: Gas pressure in operating state

['#] Read off the gas pressure Pgas @nd air pressure
pair from the enclosed flow rate curve for cold
air on the basis of the calculated flow rates.

[mbar ("WC)]
Pair 1 /
pgaf‘
Pgas Pair
/
ans Oair
[m3/h (ft/h)]

Note possible capacity changes due to positive
or negative pressures in the furnace/combustion
chamber. Add positive pressures or subtract
negative pressures.



> As not all the effects caused by the equipment
are known, setting the burner using the pressure
values is only approximate. It is possible to set
the burner precisely by measuring the flow rates
or flue gas.

Restrictors

> The air volume required for the low-fire rate at a
given air pressure is determined by the ignition
position of a butterfly valve, a bypass hole in the
air valve or an external bypass with restrictor.

Hot-air compensation

> The combustion air pressure paj, must be in-
creased in hot-air operating mode (lambda =

constant).
= 250 =
= "
£ 200 -
a "
150 —
//
100 ==
0 100 200 300 400
Tair °C
> The gas pressure is increased by 5 — b
> The total burner capacity Pg rises ir tem-

perature T, increases.

Pg [%]

"z

°q

fife and high

Fully open
the air supply.

Patm =
atmospheric
pressure.

Low fire:
> The burner must only
tween 10 and 30%
see type label).
[’ Reduce the ai

nited at low fire (be-
d capacity Qmax —

ir control valve
-fire rate, e.g. using a

| stop. G
with bypas:

the bypass
sis of the

i ply pres-

as measuring nipple G, external dia. = 9 mm
0.35").

['® Read off the gas pressure Pgas for the required

flow rate from the enclosed flow rate curve for
cold air.

low f i
ct all measuring devices for subsequent
adjustment of the burner.
e the gas supply closed.
(

[mbar ("WC)]
Pair 1 /
Pgas
Pgas Pair
/
ans Qair
[m3/h (ft3/h)]



[T
)

Integrated ignition lance on the ZIO..L:

> Air pressure test nipple I, external dia. = 9 mm
(0.35").

> Gas pressure test nipple g, external dia. =9 mm

Loosen the
SCrews 2
turns.

]

> Ignition lan

Commissioning

Igniting and adjusting the burner

/\ WARNING

Ensure adequate ventilation of the furnace chamber
before each burner start!

> The burner housing will become
eration with preheated comb

t during op-
ir. Provide

tightness before igniti
Setting the low-fire

it

burner control

no flame forms, d adjust the gas and

alr pressures rt gas adjustment.

In the case o@tion with bypass (e.g. when
io control): check the bypass

st if required.

of operation without bypass (e.g.

g an air/gas ratio control without by-

" increase the low-fire rate setting.

eck the basic setting or bypass of the air con-
trol valve.

['&1] Check the position of the restrictor in the air line.

['&l Check the fan.

[/8] Reset the automatic burner control unit and re-
ignite the burner.

> The burner ignites and proceeds to normal op-
eration.

[/ Check flame stability and ionization current at
low fire. Switch-off threshold — see automatic
burner control unit operating instructions.

Y4
+ pA -

['&1 Monitor flame formation.

['&1 Adjust the low-fire rate settings if required.

& If no flame forms — see page 1 (Assistancd
|n_the event of malfunction).
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Setting the high-fire rate: Cooling air

['87 Set the air and gas circuit of the burner to high > While the burner is switched off and depending
fire while continuously monitoring the flame. on the furnace temperature, there must be a cer-

> Avoid CO formation — always operate the burner tain air flow for cooling the burner components.
with excess air when starting up!

> When the desired maximum valve positions are
reached, set the gas pressure pg,s Using the
restrictor upstream of the burner.

o

‘ Zio)r—- 12

(%]

/
Zl /1,

Cooling air at 20°C,

air volume at rated capacity [%]
E
N
©

Cooling air at 450°C,

air volume at rated capacity [%]

w
I
T

o

N

|
3 T T 4
2710.K8..E
i 2

—
!

| Lo

T

0 1000 1100 120 0 0
Furnace fel ra °Cl

Re-adjusting the air flow rate:

['81 Check the air pressure pg; on the burner and
adjust using the air restrictor if required.

['87 When using air restricting orifices: check the air
pressure pg; and rework the orifice if required.

A DANGER pacity of the releva

] . L. . For hot air (460°C), the values on the right-hand
Risk of explosion and poisoning durin axis are he standard air volume for
adjustment with an air deficiency! the the r t d capacity.
gas and air supply so that the burner is alway: = > Leav ir fan switched on until the furnace
ated with excess air — otherwise CO will fogm in down completely.
furnace chamber. CO is odo d ﬂ)nous! - .

g and recording the settings

Conduct a flue gas analysi
duce a measurement report.

&= Measure the gas anidair rates if possible. et the burner to low fire and check the settings.
Determine the lambdaValue re-adjust Set the burner to low and high fire several times
settings if requi while monitoring the pressure settings, flue gas

values and flame patterns.

47 Remove the measuring devices and close off
the test nipples — tighten the grub screws.
from a ['51 Block and seal the adjusting elements.

e burner for [6" Induce a flame failure, e.g. by pulling the plug off
the ionization electrode. The flame detector must
close the gas safety valve and signal a fault.

71 Switch the system on and off several times while
monitoring the automatic burner control unit.

['81 Produce an acceptance report.

/\ DANGER

An incorrect change of the burner settings may
change the gas/air ratio and lead to unsafe oper-
ating conditions. Risk of explosion in case of CO
being formed in the furnace chamber! CO is odour-
less and poisonous!

> Avoid condensation due to the furnace atmos-
phere entering the burner housing. While the
burner is switched off, at furnace temperatures
above 500°C (932°F), it must be cooled with a
low air volume — see page P (Cooling air].
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Maintenance

We recommend that a function check is carried out
every six months.

/\ WARNING

Risk of burning! Outflowing flue gases and burner
components are hot.

1 Check the ionization and ignition cables.
2 Measure the ionization current.
> The ionization current must be at least 5 yA and
must not vary.

+ JA -
|

3| Disconnect the system from the electrical power
supply.

4 Shut off the gas and air supply — do not change
the restrictor settings.

Checking the ignition and ionization
electrodes

> Ensure that the electrode length.does not changes
7 | Remove dirt fram electrodes or insulators:

8\ Ii. the star I or insulator & is’damaged, replace
therelectrode.

> Before changingthe electrode, measure the
total length L.

9 Connect the new electrode with the spark plug
il using the dowel pin .

10 Adjust spark plug and electrode to the measured
total length L.

> Turning the spark plug makes it easier to feed
the electrode into the burner insert.

Checking the burner

— -~ ‘

> If the' burner insertis dismantled, the gas housing
gasket will havesto e, renewed.

17 Place the burnef insert in a safe place.

> Depefidingon the'amount of dirt or wear: replace
thehignition/ionization electrode rod and dowel

pin‘duiing

heignition and ionization electrodes].

48" Gheck burner head for dirt and thermal cracks.

/X WARNING

Risk of injury! Burner heads have sharp edges.

> When replacing any burner components: ap-
ply ceramic paste to the screw connections in
order to avoid cold-setting — see page @
[Accessories]

19 Check the electrode positions.

> The insulator must be flush with the front edge

of the burner air disc.
&y

l
> Distance of ignition electrode from ground pin or
gas nozzle: 2 + 0.5 mm (0.08 + 0.02").

7

4J_2 0,5 mm

(0.08 +0.02")
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20 When the furnace chamber has cooled down,
check the burner tube and burner quarl through
the furnace flange.

New gas
housing

> Tighten the burner insert with max.<8¢ Nm
(27.3 Ib ft).

25 Connect the system to the electrical power sup-
ply.

26 Open the gas and air sdpply.

o) -

128) Set the burner.tlow fire and compare the pres-
sure settings 10,those stated in the acceptance
report.

29 Set the burner to low and high fire several times
while monitoring the pressure settings, flue gas
values and flame patterns.

/\ DANGER

Risk of explosion and poisoning during burner
adjustment with an air deficiency! Adjust the
gas and air supply so that the burner is always oper-
ated with excess air — otherwise CO will form in the
furnace chamber. CO is odourless and poisonous!
Conduct a flue gas analysis.

30 Produce a maintenance report.

GB-11

Assistance in the event of
malfunction
/\ DANGER

Electric shocks can be fatall Before working on
possible live components, ensure the unit is discon-
nected from the power suppl
Risk of injury! Burner head
Fault-clearance must onl u
ized trained person

> If no fault is detécted when'ehecking the burner,
proceed to the automatic burner control unit and
check fof fatllts,in accardance with the relevant @
operating'instructions.

ve sharp edges.
aken by author-

? Faults
1" Cause
e Remedy

§2" Burner does not funétion?
B Valves do not open.
81 Check thewoltage'supply and wiring.

I Tightness eontrol signals a fault.
&) Check the valves for tightness.
Ls. ‘Note the tightness control operating instructions.

A Control valves do not move to low-fire position.
J® Check the impulse lines.

I Gas inlet pressure is too low.
e Check the filter for dirt.

I Gas and air pressures on the burner are too low.
e Check the restrictors.

I Automatic burner control unit signals a fault.

e Check the ionization cables and ionization cur-
rent.

e Check whether the burner is adequately ground-
ed.

¢ Note the automatic burner control unit operating
instructions.



[ | !3urner perforn_ls afault Iock—out_ after burn- Accessories
ing faultlessly in normal operation?

[ Incorrect gas and air flow rate settings. Ceramic paste

['&] Check the gas and air pressures.

I No ignition spark is created.

['81 Check the ignition cable.

['&] Check the voltage supply and wiring.
[81] Check whether the burner is adequately ground- Apply ceramic paste to the relevants&erew connec-

ed. tions after replacing any burner ¢ in order
['87 Check the electrodes — see page [10 (Checkin to avoid cold-setting.
[he Ianition and ionization electrodes]. Order number: 05012009,

Adapter set
@ [0 Automatic burner control unit signals a fault.
[/ Check the ionization cable.
['87 Measure the ionization current by connecting a
micro-ammeter into the ionization cable: min.
5 pA ionization current — stable signal.

y4
74922636
+ PA - 74922637
I Nozzle set
Available o t for connecting integrated
[’ Burner head dirty. ' ignitionla 0 NPT threads.
['81 Clean gas and air bore holes ai . _
['81 Remove deposits on the burne Technical data
A WARNING Slsugp y pressure: approx. 20 to 50 mbar,
Risk of injury! Burner headshiave sharp edges. ar ply PrESSUre: approx. 25 10 40 mboar, .
depending on flame shape, gas type and air

. . . o temperature (gas and air pressures — see operating
[ Excessive e fluctuations in the fi characteristic diagrams at fvww.docuthek.con).

chamber. Burner length increments: 100 mm.

&1 Ask schr@der for control,con . Gas types: natural gas, LPG (gaseous) and coke
2 oven gas; other gases on request.
Heating: direct using a burner quarl or an attachment
tube, indirect using a burner attachment tube inside
the radiant tube.
Control type:

staged: On/Off, High/Low/Off,

continuous: constant A value.

Most of the burner components are made of corro-
sion-resistant stainless steel.

Housing:

ZIO: St.

Flame control: with ionization electrode (UV sensor
as an option).

Ignition: direct spark ignition; ignition lance as an
option.

Maximum furnace temperature:

in the burner quarl: up to 1450°C (higher tempera-
tures on request),

with burner attachment tube: up to 600°C.
Maximum air temperature:

ZI0: 450°C,

ZIOW: 500°C.
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Storage temperature: -20°C to +40°C.

ZI0 165 26
ZI0 200 37
* Shortest overall length.

/\ WARNING

applies to ZIOW only

Information pursuant to REACH Regulation No.
1907/20086, Article 33. Insulation contains refrac-
tory ceramic fibres (RCF)/aluminium silicate wool
(ASW). RCF/ASW are listed in the Candidate List of
the European REACH Regulation No. 1907/2006.

Transport
Protect the unit from external forces (blows, shocks,
vibration). On receipt of the product, check that the
delivery is complete, see page
fions]. Report any transport damage immediatel
Storage
Store the product in a dry and clean place
Storage temperature: see page [12 (Teehnicahdata]
Storage time: 2 years before using for the firstiime.
If stored for longer than this, the_overall ice life
o&vonding

will be reduced accordingly
amount of extra storage ti

osed of in 0
are to be disposed o @ in

Packaging
local regulations.

into wl ic@)
i

irective 2006/42/EC.
0 bH

Declaration of Incorporation

according to 2006/42/EC, Annex II, No. 1B

The product ZIO is a partly completed machine pur-
suant to Article 2g and is designed exclusively for
installation in or assembly with another machine or
other equipment.

The following essential health and safety requirements
in accordance with Annex | is Directive are ap-
plicable and have been fi
Annex |, Articles 1.1.3,
The relevant technic

as a digital fi
The following

General principles ign — Risk assessment

and risk 2100:2010)

e partly co achine may only be commis-

sioned on en established that the machine
roduct mentioned above is to be

complies with the provisions of the

Safety requir f
el handling syste
O 12100 (2(@ ety of machinery —
@ 1

ion

/ Declaration of Incorporation
/according to 2006/42/EC, Annex i No. 18

Einbauerklérung

nach 2006/42/EG, Anhang Il, . 18

Folgendes Pracukt / Thofllowing product
Bremner fir Gas

forgas
BI0, BIOA, 210, BC, BICA,ZIC
Biow, ZIoW, BICW, ZIew.

EN 150 121002010

und Riskominderung (IS0 12100:2010)

and sk reducton (15O 12100:2010)

(2008/42/EG) entspricht.

2008/427EC.

Lote (Baren)

20032014
Daum  /Date

GB-13



Certification

Approval for Russia

C

Certified by Gosstandart under Technical Regulations.
Approved by Rostekhnadzor (RTN).

Contact

If you have any technical questions, please contact
your local branch office/agent. The addresses are
available on the Internet or from Elster GmbH.

We reserve the right to make technical modifications
in the interests of progress.

elster
Kromschroder

Elster GmbH

Postfach 28 09, D-49018 Osnabriick

Strotheweg 1, D-49504 Lotte (Blren)

T +495411214-0

F +49 541 1214-370

info@kromschroeder.com, www.kromschroeder.com
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