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MACHINE NAME OVEN FOR BAKING(POTATO CHIPS)

MODEL DIRECT / CYCLOTHERM HYBRID

- DONGYANG DYNAMICS

Operator should read this manual before start-up system to prevent accident or injury person.
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- Length
- Number of zones
- Zone length

- Fuel

- Total number of burners

- With three zones

- Single burner capacity

- Total capacity

- Pre-heating burners

- Number of natural draft steam chimneys
- Number of forced draft steam chimneys

INDIRECT HEATING SECTION

- Length'
- Number of zones
- Zone length ' ‘

- Fuel

- Burner type | i
- Total number of burners

- Single burner output

- Total output

- Number of natural draft steam chimneys
- Number of forced draft steam chimneys

10.6M

LPG
23
12
12,000Kcal/h
% MAX. 372,000Kcal/h
8
0
2

26M
2
13M

LPG
MAXON 415

2
375,000Kcal/h

YK MAX. 375,000Kcalh ¥ 2
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- Total length

- Baking chamber length 37.6M

-Baking chamber width 1.1IM

- Baking surface area 41.36M

- In feed extension length 1.5M

- Discharge extension length 2M

- Control side Right

-Conveyor belt Type ' Caterpillar with apron
Width ' o 1.1M
Length 32 M
Return out side the baking chamber
Belt tensioning take-up screw with comp. spring

: Belt tracking guidance rail '
- Baking time "From 25 to 7.5min
-Main drive

Motor 5.5Kw-4P-460V-60Hz

Reduction gear
Variable speed drive by frequency converter

s —
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GENERAL DESCRIPTION

.GENERAL

A production line is composed of a set of machines that are synchronized to work together,
controlled by precise electrlcal consents to the extent where no machine could work independent
from the others

The oven is the main machine in this productlon line andis the source of the majority of consents and
controls for all the other machines that are part of the production line|

The following fuels can be used: ;

- natural gas CH4 net heat value 8,000 -8,500, Keal/MNm?
- propane gés C3HS8 net heat value 23,006-26,000 Kcal/ Nm? |
-LPG net heat value 26,200-26,800 Kcal/ Nm?®
-fueloil viscosity 1.3-1.7°E at 20°C
' net heat value 10,000-10,500 Kcal/Kg (8,000-8,500 Kcal/lt)
- naphtha viscosity 3.5-5°E at 50°C .

net heat value 9,300-9,700 Kcal/Kg (8,300-8,700 Kcal/lt)

INDIRECT HEATING SECTION

In the direct gas-fired oven a certain number of linear burners are installed above and below the
conveyor system and they are aimed in such a way that the flame follows the direction’ of the

product. The pitch can be varied depending on the zone and on the oven heating capacity.

Burners are then divided into groups whose modulation takes place simultaneously thus forming
"regulation zones"

Every burmner is equ1pped with its own safety and control instruments, adequate gas and air supply

pipes and mixing devices.

Combustion fumes build up inside the baking chamber and are evacuated together with evaporation

products, through the chimneys¥:*
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‘Conveyor .

This is the support system for the product being baked. Type, pitch, thickness, weight and shape of
the conveymc unit depend on the type of product. _
Thesé chanoes also lead to changes in the diameters of drums, centering systems, guides, supports

(cast-iron drums, rollers, welded structural frame).

List is signaled by a limit switch which activates the mechanical or pneumatic centering system
The most common conveying units use mesh belts for most products and for baking 1ps1de

containers, solid belts for poured products, slat belts which contain the products, stone slat belts for

pizzas.

Oven control board
This houses monitoring and control equipment, temperature regulators to select baking times,

e

emergency stop and start push-buttons, alarm signals..
Connections to all users on the oven, except to the burners, start out from this control board.

DIRECT HEATING PARTS

!

Baking chamber
The baking chamber is made of high-temperature resistant electric welded sheet. It is divided in

~ zones by an expansion joint. Channel is installed high inside the baking chamber for almost its entire

length for aspiration of the vapors generated by the product being baked.

From the control side, outside the chamber, pipe with a suitable diameter comes out that permits
connection to the burner and its fastening. Near each one of these pipes there is a bar across the
chamber that supports and guides the burners during application.

The chamber is totally insulated by mineral wool contained in the outer panels.

Burner
It consists of tubular casing called sword. In the tube there are stainless steel blades whose length is

the same as the useful length of the baking belt; the mixture comes out of these blades and it is
ignited by an electrode which also acts as a flame detector. _
Air-gas mixing takes place in a Venturi tube where the combustion air arrives under pressure from its

‘own circuit whereas the gas arrives at zero pressure from its own circuit.

A manual regulator is installed on the gas supply that changes the gas percentage in the mixture and
a flow rate adjustment solenoid valve.There is a push-button panel for every burner together with
equipnient suitable to deliver voltage from 4000 to 7000 Volts to strike the spark..

The line operator can watch the flame through the binocular. '




Combustlon air supply
Combustlon air is taken from the env1ronment or from outside the building; a centrifugal fan sucks

the air in into a plenum to which a header is connected for distribution to top and bottom burners.
The air is filtered and a downstream safety thermostat detects its presence. |

A modulating valve, a choke valve and a minimum flow valve are installed oh the said headers.

- The modulating valve regulates the amount of air for combustion and adjusts the flame either high or

low. It is controlled by a temperature regulator installed on the oven control board. Coe
The choke valve adjusts the general air delivery rate.

The minimum flow valve ensures a minimum air flow to the burners when the.modulating valve is
entirely closed to avoid internal combustions. '
Air pressure to the burners can be fead o the pressure gauges installed on a panel situated on top of

‘the oven. i

Gas supply !

The gas circuit does not change with the type of gas. Only the dimensions of the pipes and the size of |

the installed equipment change.

The. main supply pipe 1s installed by the customer; the gas header, which includes a manual ball valve
and a gas filter, is attached to this supply pipe.

The gas pressure is reduced downstream to the required ratings by a stabilizer/pressure regulator and
a pressure switch ensures the presence of gas. |

The main solenoid valve carries out the main check and safety functions and a "0 pressure" regulator
reduces the gas pressure to negligible values.

Incoming and outgoing pressure is controlled by a pressure gauge and a pressure switch.

Steam exhaust
Steam exhaust channels are installed on the top part of the baking chamber. These have adjustable

dampers. These channels and the hood of the oven are connected to chimneys for expelling the

“steams outside the building.

A fari is installed on all the chimneys for forced ventilation. We achieve maximum extraction with fan
damper closed in order to force the steams into the alternative path.-

The steam exhaust dampers applied at the base of the chimney are adjusted depending-on the
technological requirements of the product. A connection for condensate drainage is located in this
position. .

For optimum chimney draft the chimneys must be lined ‘with insulation with a minimum 50 mm,

thickness. This will keep steams at a high temperature, guaranteeing better chimney draft and less

condensate formation.
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Temperature control

The return signal that controls burner operation comes from the iron-costantan thermocouples
located at points in the oven that ensure achievement of the desired baking temperature diagram.
Baking chamber temperatures are monitored by thermometers with direct and/or control-board read-

outs.

. Dampers

These are designed to adjust and control vapor asbiration to optimize the baking diagram and the

consistency, weight, color and shape of the product being baked.

They can be controlled manually or can be motorized. Manufacturer and mechanic must be fully

familiar with how these operate in order to achieve best baking results.

Installed' dampers include:

- steam exhaust dampers for control of flow rate to-be exhatisted

- steam by-pass dampers positioned on the fan to obtain natural or forced draft,

- zone dampers, placed at divisions between zones, necessary to stop or regulate movement by hot
air and vapor inside the oven,

- terminal dampers, placed at the oven input and output and required to prevent loss of steam
through input and output and to create a beneficial steam bath to process the product.

Burner control board

. Each burner is served by its own board housing all its control equipment and main controls.

INDIRECT HEATING PARTS

Baking chamber

The baking chamber is made of high-temperature resistant electric welded sheet. It is divided
lengthwise in individual 5 - 7.5 - 10 - 13 m. zones or in double zones each served by a single
burner. An expansion joint is inserted between one zone and the next.

Channel is installed high inside the baking chamber for almost its entire length. It aspirates the
vapors generated by the product being baked. '

Heat is generated by two nests of tubes, one placed above and the other below the baking plane for
the entire length of the zone.

The fumes produced by combustion are conveyed into the nest of tubes at the start of the zone by
collection header and are recollected by exhaust header at the end of the zone.

The chamber is fully insulated by mineral wool contained in the outer panels,
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Burners ,
Burners are inserted in the combustion chamber and below the baking chamber.

They can be two-stage or modulating and can burn methane, propane, LPG, fuel oil, naphtha.

Each'burner is equipped with electric fan for forced circulation of the combustion products. Burner
| .

and fan are interlocked and the burner cannot be turned on if the fan is not in operation,

The combustion units divide the oven into single or double baking zones.

Each combustion unit is equipped with a temperature regulator connected to thermocouple

positioned on the smokestack and which monitors the real output temperéture. The temperature
regulator acts automatically on the burner to command high or low flame. _
These frequent modulations achieve a constant baking temperature graph with only minimal
temperature deviations from preset temperatures.

Two safety pyrostats prevent excess temperatures in the oven and damage to oven materials.

Each burner is supplied complete with inlet manifold which consists of the connection fitting for

customer mains, a filter and a pressure regulator/stabilizer.

Fume recirculation
Combustion products are generated in combustion chamber, contained by casing. Fumes move to

mixing chamber which has overpressure safety door. Fumes proceed along a lengthwise path until
they reach intake header where, through damper, they are distributed to either the ceiling or the
bedplate in the desired percentages. |

The direction of flow in the baking chamber, inside the radiant tubes along the ceiling and the
bedplate, is in the same direction as the product. When the fumes reach exhaust header they
encounter choke dampers both on the ceiling and the bedplate that are used to adjust crosswise
bal.dng temperatures. The quantity of fumes to recycle and expel is adjusted using a damper placed

on chimney.

Steam - exhaust .
Steam exhaust channels are installed on the top part of the baking chamber. These have adjustable

dampers. These channels and the hood of the oven are connected to chimneys for expelling the
vapors -outside the building. Fan is installed on the chimney when forced ventilation is required
because of high steam pfoduction. In this case we achieve maximum extraction with fan damper
closed in order to force the steams into the alternative path.

The steam exhaust dampers applied at the base of the stack are adjusted depending on the

technological requirements of the product. A connection for condensate drainage is located in this

position.




Temperature control

The return signal that commands burner operation comes from the iron-costantan thermocouples
located at points in the oven that ensure achievement of the desired baking temperature diagram.
Baking chamber temperatures are monitored by thermometers with direct and/or control-board read-

outs.

Dampers

These are designed to adjust and control flow rates of products of combustion and vapor to optimize

the baking diagram and the consistency, weight, color and shape of the product being baked.

They can be controlled manually or can be motorized. Manufacturer and mechanic must be fully

familiar with how these operate in order to achieve best baking results.

Installed dampers include: '

. t_op/bot"com dampers to distribute fumes above/below the-product.

o chimney dampers to adjust the quantity of combustion products to recirculate or to expel to
maximize fuel efficiency.

s branch dampers for dividing combustion products between the first and the second double ZOnes.

o steam exhaust dampers to adjust the exhaust flow rates.

o steam by-pass dampers positioned on the fan, when a fan is provided, to obtain natural or forced

draft.

« zone dampers, placed at divisions between zones, necessary to interrupt or regulate movement by
hot air and vapor inside the oven. : |

+ terminal dampers, placed at the oven's input and output and requ1red to prevent loss of steam
through input and output and to create a beneficial steam bath to process the product.

o fume choke dampérs in the exhaust header. These are used to regulate the quantity of fumes

inside each single radiant tube to adjust cross-wise heat distribution.

Burner control board
Each burner is served by its own board housing all its control equipment and a synopuc panel that
indicates functions, commands and signals relative to the zone being served by the burner.

A trouble-shooting indicator lamp is provided for each function.”
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GUARDS

The machire has been designed and manufactured taking full notice of the EN and IEC Standards.
All rotating componénts and dangerous parts are inaccessible to the operators; various guards,
covers and electrical safety components have been installed forlthis purpose.

The production line foreman must check that these are all efficient during machine assembly, testing,
production and maintenance.

Burners are also furnished by their manufacturers complete with safety devices.”

Cladding
Oven appearance and eﬁimency are all ensured by proper cladding. Cladding also encloses oven

control and rotating components so that the oven operator is only in contact with their adjustment
t .

mechanisms. _ e
Cladding, given its special jointed connections, can be considered as a fixed guard.
[

Fume recxrculatlon fans

These are outside the cladding but are protected by a bin fastened rmd to the panels and can be
considered a fixed protection.

Failure of these to operate prevents the burners from tu'rning on.

~ Inspection doors

These can be maneuvered without the danger of being bumed. The only precaution is to keep your

head away the moment they are opened to avoid being hit by a jet of steam.

Overpressure safety door (anti-explosion)

This is installed in the mixing chamber facing the flame. Normally it is vertical. It opens if there is a
sudden and violent increase in the pressure inside the combustion chamber. This pressure overcomes
the counterweight on the door. Door opening is monitored By a sensor that will activate a solenoid

valve to interrupt the fuel supply to the burner.

Safety pyrostats
There are two of these, P1 and P2, positioned in the burner board and activated by the thermocouple

positioned in the input header.

A maximum tempefat_ure is set for each of these. For example 500°C for P1-and 600°C for P2. The
safety device will intérvene when these temperatures are exceeded.

When the thermocouple monitors a 500°C temperature then pyrostat P1 will command the burner to
operate at low flame level. If the temperature still continues to rise, due to a breakdown or




)i
~—

malfunction, then pyrostat P2 will trip at 600°C and shut off the electrical supply to- the burner,
turning the burner off. |

TRIPPING BY PYROSTAT N° 2 INDICATES AN EMERGENCY SITUATION. THE CAUSES
BEHIND THIS SITUATION MUST BE ELIMINATED.

Possible causes:

- fan belts loose or broken

- chimney too restricted and insufficient draft

- radiant tube choke dampers too closed

- pyrostat defective or improperly set

- mechanical impediments to free fume circulation inside the ducts

- water present at the base of the chimney

. ~
o

The burner will not automaﬁcally start up again. Restart must be commanded by the operator who
must only do this after he has discovered and eliminated the reason why the pyrostat tripped.

Emergency conveyor drive system

If there is a power failure the product being baked wo_uld remain stopped in the baking chamber and
could begin to burn and cause a fire. There is a coupling to the reduction unit that drives the
conveyer. This either has a manual crank drive system or connects to an emergency stand-by

electricity generator to keep driving the conveying system and unload the product.

Conveyor, stop
A ring gear is mounted on the idle counterpressure shaft on the drive unit. This has a sensor that

transmits pulses at a regular frequency to the oven control system. This shaft is driven by friction
from movement by the belt. This means then when the belt stops either because of breakage of some
mechanical component or the belt slips due to insufficient tension then the pulses either stop or come
at irregular intervals. This cuts off the electric circuit that supplies the burners, causing them to

immediately stop.

Conveying system list
Limit switches monitor excess list and stop the conveying system if '[hIS takes place. This also stops

’

the burners.

Belt elongation .
Limit switches monitor excess mesh belt elongation which could lead to slippage. The conveyer is

stopped and the burners are turned off.
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Safety devices/checks inserted in the gas burners
- pressure switch or centrifugal contact to monitor the presence of combustion air
- maximum and minimum gas pressure switch

- gas leak check durmg ignition

- pressure stabilizer built into the main solenoid Valve

- gas circuit wash-out

- electrode flame monitoring unit

- safety devices that protect against voltage drop

- air pressure check at start—up

- safety block signal device

- standby time for air pressure confirmation

- pre-ventilation time

- pre-ignition time _ -
- safety time with signal of flame presence
- monitor presence of premature flame

- monitor spark failure

Safety devices/checks inserted in fuel oil burners
- monitor flame presence

- wash out of oil circuit

- oil shut-off valve

Flame control

Every burner is equipped with an ignition/flame detector electrode and an electronic safety and
control unit (series MM) approved by national authorities and in accordance to DIN-DVGW

Standards

In case of ﬂame failure, after a given waiting time, the unit feeds the ignition dev1ce from this

moment it is necessary to wait for the flame to stabilize for 10 seconds; during this time the unit will

try ignition again if the flame goes off.
Release is manual and it can be done only after 10 seconds from stop.

Gas pressure stabilization

A stabilizer/pressure regulator is installed on the gas circuit to protect the circuit against unexpected
irregular pressures; it also allows the pressure to be reduced from supply values to the required

values. It is the diaphragm type and it can be fitted either horizontal or vertical.
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Gas preseqée }
A pressure switch (P) set at 30 mbar is installed downstream the stabilizer; if pressure is lower than
this setpoint, gas supply to the main solenoid valve is cut off and a sound alarm is given.

' . ,
Gas circuit sz'_lfeties and control
These ﬁmctions:‘\are performed by a normally closed solenoid valve with an IP 54 protection; it cuts
off gas supply w}}e;_g.‘the followipgconditions oceur:

- vapor exhaust ‘mdtor stalled

. - chimney depression failure (signalled by a pressure switch)

- conveyer system stopped or listing
- combustion air fan stopped
- air supply failure signalled by the pressure switch on the plenum

- anti-explosion door open e

" - automatic shut-down control

- upstream zone in operation
- gas pressure downstream the stabilizer lower than the value set on pressure switch P

Air pressure :
A pressure switch with a minimum 50 mbar setpoint is installed in the plenum, downstream the fan; if
the air pressure is less than this setpoint, gas supply is shut off and an alarm indicator lamp is turned

- on the control board.

Steam exhaust
A mechanical stop is fitted on the damper situated at the base of the chimney to prevent complete

closure and thus to ensure evacuation of gas and unbumt matter existing in the chamber.
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RESIDUAL DANGERS

Metal surface temperatures-

Not all oven components are accessible for maintenance the moment the burners are turned off. This

¥ is because cool-down time varies depending on the mass and position of the component.
\In these cases maintenance personnel must wear suitable protective clothing.

‘Ayerage cool-down times: .

- all surfaces inside the bakmo charnber 16 hours

- burner plates 8 hours -

- input and output hoods 6 hours

- inspection door frames 4 hours

- steel band type belt 2 hours

- wire-mesh type belt Thour, — -

- slat type belt ' 2 hours I
- fume recirculation fans 0,5 hours

Access doors to discharge and infeed extensions

. . . [
These are fixed guards without safety microswitches because the oven must not be stopped unless
there are dangerous situations. The key for the lock must be kept by assigned and 'ex'inert personnel.

~ WARNING: IT IS ABSOLUTELY PROHIBITED TO INHIBIT OPERATION OF THE

SAFETY DEVICES INSTALLED ON THE MACHINE




DESIGN USE

The dough (molded, cut, leavened and in any case in its final configuration) or containers (pans,
trays, fillets, etc.) are loaded automatically onto the conveying system and start to approéch the
baking chamber. ' |

Make sure that loads are centered on the conveying system and that no obstacles are present, such as
siderails thatiarg too close. . '

Some types of products require preheating of the conveying S};stem. During this stage the product
will undergo a first phase of gelatinization of proteins, denaturalization of starches, extraction of

vapor from the bedplate and stabilization of forms and shapes.

‘Some products (bread) need to be sprayed with steam when they enter into the baking chamber.

The product proceeds down its path in the baking chamber.. Baking phases, leavening, color, weight
and shape are.superintended by the baker throughb;ch.e:_inspecfion windows. These can be opened to
remove samples to test.

When the baked product exits from the baking chamber it proceeds on the same conveying system
for a few meters for preliminary cool-down and to facilitate detachment. '

Depending on the typé of product it will be picked up and delivered to the next cohveyer l)y a flat

scraper, comb scraper or motorized roller.

The oven is sized and designed to bake products according to the procedures specified in the
contract. We recommend enquiring of the manufacturer when it is desired to bake different products
in order to have an overall analysis of possible impediments and objections.

It is, for example, absolutelj prohibited to bake in containers if this is not specified in the contract. It
is also prohibited to change type of container. |

Nor can the product conveying mechanism be changed without prior authorization from the
manufacturer. | _

This is. also true regarding types of burner or changing type of fuel. The oven manufacturer must be
informed and you must wait until he gives his approval even if the burner manufacturer has already

given his approval.

~ The machine is not built to work in an explosive atmosphere and consequently it is prohibited to

use it in such an environment.

THE MANUFACTURER IS NOT RESPONSIBLE FOR ANY DAMAGE TO THE MACHINE .

CAUSED BY IMPROPER USE AND LEADING TO INVALIDATION OF GUARANTEE

COVERAGE.
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INSTALLATION

1

No skilled: personnel is required for installation. The presence of at least one expert installer is
sufficient.

The maximum installation height is_31 OOmm
Workers must wear protective gloves. Personnel charged with installing mineral wool must wear

- protective face masks.

SITE

o . . . L
- Installation requires assembly of small to medium size components in hard-to-reach areas (below

the baking chamber). As a consequ ence the installation sife must be well illuminated.
|

- The space around the machine must be sifficient to perrmt easy maintenance. Remember that no
pafacularly bulky components will require replacement. We recoramend leaving at least 1400 mm:.
of space between oven and wall on the oven controls side and at [east 1000 mm. on the opposite

side.

- Condensate and wash water drain pits must already be installed and ready before installing the

oven. Make sure they are not placed Where the oven's legs will rest on the floor.

- If other production lines are working in the same area you must create a barrier or set up a curtain
between the production zone and the assembly area during assembly. '
Do not install mineral wool in the oven with other production systems in operation-even when this
barrier has been set up. It is impossible to prevent migration of noxious mineral wool dust in the

atmosphere during assembly.

-~

- The floor at the installation site must be properly level. Variations up to 30 mm. in height can be
compensated for by shimmitg up the overn support feet. '

- Check the load capacity of the floor where the infeed and discharge expansions are positioned.
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ASSEMBLY

- Before starting with assembly operations make sure there is a safety and accident prevéntion box
néarby ‘and accessible and equipped with first aid materials. o

- The Customer's assigned officer must be present when the layout of the oven is marked on the floor
since there may be requirements or needs that differ from what was specified in the contractual
layout. _

- Make sure that there is enough room to handle the drive and return units since these are only put in
position at the end of the assembly process.

- Check levels with an electronic level or with a precision instrument. Maximum tolerance is 2 mm.
of level difference for every 10 meters of oven. .

- Chambers and stands are duly marked and must be assembled in the numerical order indicated in
the drawing. - o '

- All components are bolted together; check that bolts are properly tightened.
Remember to insert seals and gaskets where these are specified.

- Use special care when tightening the radiant tube connection sleeves. Bolts must be tightened

alternately and the open ring sheet must close down until its two ends are almost in contact and at a

constant gap. Check that the sheet is not deformed or damaged.

Use care when levelling the frames or rollers or drums that support the conveying belt to prevent it

from listing.
- Infeed and discharge extensions are fastened to the floor by expansion sheaves If floor and

‘foundation are not strong enough to ensure a good anchor then create 6 - 8 pits with 30 mm.
diameter anchor rods. Wait at least 48 hours for the cement to harden before fastening the

~ structure in place. |

Keep to the manufacturer's instructions when putting the conveying belt together. In particular:

+ belts can be welded or riveted: in the first case you need a v{xelder and other equipment and a

good understanding of joining techniques. This operation, as a consequence, should be done by the

supplier's expert technician.

When riveting a belt together the belt comes with the equipment necessary for preparing its edges,
stretching them, perforating and punching them, removing the punches, riveting and countersinking
the nvets If the joint is the overlapping type make sure the j jump up is in the opposite direction to
the dlI‘GCthIl of belt movement.

+ there is only one system for joining wire-mesh: the two ends must be clamped in vices that are
brought together by sliding along threaded side bars. Insert the cross rod when the end coils
overlap and spot weld it in place. '

Be careful regarding the direction of movement of the belt. The selvage must be pulled and not

pushed.




N

{
{
4

DIRECT HEATING SECTION

Gas supply: a fully assembled gas header is supplied for each zone. Hook-up to the header must be
made with a 2" plpe pamted yellow RAL 1021. _

Paths add connecflons of cable trays, air pipelines and fuel pipelines etc. to the machme must be
compatible with the use to which the machine is to be put. Plpehnes, for example, must not be
fastened to mobile guards.- . L

Gas supply pressure, read on the mariifold pressure gauge, must be 35 mbar; to be sure of this and to
keep within the stablhzer operation range, gas supply pressure must not be less than 45 mbar nor
higher than 100 mbar.

Combustion air supply: a centnﬁJgal fan and a fully assembled header painted (Gmg or Whitg) are’
supplied for each zone. : :
Therefore no connection needs to be made on the site. -

Max. air pressure in the circuitis jo~80 mbar.

 JNDIRECT HEATING SECTION

Gas burners: these are supplied complete with input manifold, Supply is done using a 1 1/2" pipe
going to the individual burner. This pipe must be painted RAL 1021 yellow.
Gas pressure when 1t enters the manifold pressure gauge must be 30J4O mbar.



OPERATION

Supervisors and machinery operators should be instructed and trained in at least the following;
» Machinery safety procedures, including emergency procedures.

» The correct and safe way of operating machinery.

» Knowledge and understanding of the dangers they face. -

° Unde,rstandmo the purpose and function of the safeguards which protect them,

. Reportmo faults 1mmed1ately, including guard defects.

¢ Wearing and care of protective clothing and equ1pment

* Need for good housekeeping.

» Statutory requirements.

SAFETY PROCEDURES

-

» Make sure that all the machine safety systems are in efficient working condition (emergency stop '
devices - earth connections - guard microswitches - optical and acoustic alarm systems)

+ Before starting the machine ensure the immediate area around and on the machine is clear of
unnecessary equipments.

¢ Never operate the machine with guards removed or insecurely fitted. |

» Whilst the machine is in operation do not make any adjustments which are not part of the normal
running procedures.

» Always ensure that operators are conversant with the machines functions and are fully aware of
the position and purpose of control switches and emergency-stop buttons.

e Always isolate the machine at the mains before making adjustments to moving parts or electrical
circuits. :

e Never allow loose items of clothing to come in contact with the machine.

» Always ensure that only qualified personnel-make adjustments to electrical circuits.

» Before starting the machine ensure all terminal box and trunking leads are securely fitted.

SAFETY DEVICES CAN BE INTENTIONALLY EXCLUDED DURING OVEN ASSEI\/LBLY
START-UP AND TESTING.

IN THIS CASE THE OPERATOR MUST BE INSTRUCTED AND INFORMED REGARDING
RESIDUAL DANGERS AND MUST WORK IN TOTAL SECURITY TO PREVENT HARM TO
HIMSELF AND TO OTHERS.

ALL SAFETY DEVICES MUST BE IMMEDIATELY RESTORED TO FULL OPERATION
WHEN THESE PROCEDURES ARE TERMINATED AND WHEN IT IS NO LONGER
NECESSARY TO HAVE FREQUENT ACCESS TO THE DANGER ZONE.

THE MANUFACTURER IS NOT RESPONSIBLE FOR HARM TO PERSONS OR PROPERTY
CAUSED BY TAMPERING WITH GUARDS AND SAFETY DEVICES. :
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PRELIMINARY OPERATIONS

- Check the oil and grease levels in all components that use them.

- Clean protective oils and greases off all surfaces in contact with the dough.

- Check that there are no foreign bodies on the conveyor and in the hopper.

- Close the fixed and movable guards. A safety switch cuts off electncal power to the main motor
and the machine will not start if the movable guards are not in position.

- Start the motors and check that all rotating components rotate in the right direction (especially the
rotation direction of the fume recirculation fans). | |

- Check that the baking time indicated on the display corresponds to the real baking time. Do this by
timing the time between entry and exit from the oven of a marker applied to the convieyér.

- Check that fuel pressure is correct. . '

- Check the height of the zone dampers in the baki;ig 'chambe.r to make sure there is enough room for
the product being baked to pass under them. |

- Check the 'dire_ctioh of rotation of zone dampers that open by a rotating movement. These must
open in the same direction as the product moves forward. If this is not the case there could be a
back up and the product could start to burn. |

- See the EQUIPMENTS chapter for preliminary tests on the pneumatic circuit,

- Turn on pneumatic controls and check that all movements are correct.

N

SET-UP

- Start the conveyer and use the selector to set the desired speed. Check the baking time on the time
display.
The conveyor must be run for at least 4 hours without heating and with automatic centering units
disengaged. This is to permit the operator to center the conveyor using the adjustment screws on
the return roller and the support rollers. '

- Actuate the main switch on the burner control board. Start the combustion air fans, the fume
recirculation fans and the steam exhaust fans (if any).

- Start the indirect gas burners one after the other at 30 minute intervals and wait the wash—out time

prior to flame ignition. Use the zone temperature control to set baking chamber temperature - -




- Select the bottom and top direct burners that you want to turn on based on the required baking
diagram. .

Do not go past 130°C the ﬁrst day of heating in the chambers. Do not go past 200°C the second
day. Tflen during following days, gradually increase the temperature until you reach the values in
the baking diagram.

- Select the bottom and top direct burners that you want to turn on based on-the required baking
diagram. T ‘

- Ignite the selected burners one at a time; to do this, rotate the selector to the right, the indicator
lamp will come on and at the same time the electrode strike the spark; the gas solenoid valve opens
and the air-gas mixture is formed.

After ignition, the electrode detects the flame and ensures a-steady flow of the mixture,

If the electrode does not detect the flame, the. device W111 strike a spark again and if no flame
detection occurs, the solenoid valve shuts off the gas ﬂow causing burner blockage and the red
indicator lamp comes on,

Repeat this procedure after 10 seconds but rotating the selector to the left for 2 seconds and then
to the right; the red indicator lamp goes off and the burne’r starts up again.

- Check the color and the length of the flame of eévery burner; the best flame must be 30 - 50 mm
long and it must sky blug in color. _

If there | is too much gas the flame is red; if there is:too much air the flame goes off. |
A gas flow regulator is installed on every burner. .

- Set the temperature in the chamber on the zone temperature regulator; on the first heating day do

not exceed 130°C in the chambers and 200°C on the second day.

During the following days increase the temperature until the baking diagrain values are reached.

LI three-zone controlled

burners are installed, five

©

election is made with a rotary
* distributor showing the five

permissible positions.

® © O




¢ When performing tests with the product make all the adjustments and settings permitted by the
dampers mounted on the oven.
\} - Turn the oven off by actuating "automatic turn-off". This turns the burners off first and keeps the

following units in operatlon for about two hours until the main sw1tch automatically dlsencaces

» fume recirculation fans
» steam exhaust fans
s conveyor
e safety devices and alarms

- When performing tests with the product make all the adjustments and settings permitted by the

dampers mounted on the fume and steam circuits:

» crosswise adjustment using the choke dampefs. Rotating these clockwise shuts down the fume

passage in each single radiant tube and consequently decreases the temperature.

» for double zones rotating the damper clockw1se increases the quantity of fumes delivered to the
second zone. -

» adjust chimney draft and the quantity of fumes that is expelled.

» adjust steam discharge with the guillotine damper. Pulling this out decreases the duct area.

» adjust the ‘external air supply. :
* check, after one week of full-speed operation, that all dampers move without impediments.

- Every day, during testing, check elongat'ion of the conveyor belt. Generally the wire-mesh needs to
be shortened after the first week of testing and again after one month of production,
-/ - Check that auxiliary machines operate properly and are stable when they operate under a full load,
Abnormal noises and/or vibrations mean that some component is not properly secured
- Check, from outside, that fumes exit properly from the chimneys.
- Check, through the window on the burner support, that flame length is correct in both low and high
flame modes. |

Do not open inspection doors during_the cool-down phase at the end of the production cycle.

Doing this could unevenly cool the conveyor and cause it to fist,

These operations, to protect operator safety, should NEVER be done with the machine in

operation:

e lubricate and top up with lubricants
» clean the drive roller, pressure and conveyor support rollers
» remove products through inspection doors by hand, without using the special tool.

Oven stop systems:

e turn off main switch.
e actuate the emergency push-button on the oven board and the burner boards.

* open moveable guards and safety dev1ces.&i g

e
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OVEN HEAT INERTIA

Tﬁrn on the oven about an hour before starting production and raise it to a temperature which is
20°C lower than the require.d temperature. Set the required temperature only*10-13 minutes before
sfarting production to avoid loading the product when the oven is running on a low flame.

If the required temperature is set immediately, the temperature will exceed the setpoint by 10°C due
to the modulation effect, consequently half of the burners go out, the temperature drops below the
setpoint and if the product is loaded now it will not be baked properly.

Example: required temperature 270°C (depending on the type of product)

- light the burners about one hour before beginning production

[PUST

- set 270°C on the thermoregulator

- with an empty oven the t:empérature rises up to 280°C

- the temperature drops and, if the product is loaded during this phase, it will drop as far as for
instance 230°C

- burners start working in low flame

- the temperature goes up again and takes a long time before it reaches 270°C because the product in
the oven is cold. ' |
Recommended cycle:

- light the burners about one hour before starting production

- set 250°C on the thermoregulator

- with a hot oven, the temperature can reach 260°C but it will never reach 280°C which would cause

half the burners to go out

* = 10-13 minutes before starting production, set 270°C on the thermoregulator

- the temperature will rise and when the setpoint is reached or slightly exceeded, load the product..
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MAINTENANCE

Maintenance staff should be trained in at least the following:
o Principles of the safeguarding machinery.
» Electrical and mechanical safety.
e Precautions during maintenance work, including safe systems of work.
_ Wearing and care of protective clothing and equipment to minimize the risk of injury.
e Maintenance personnel must be specifically’authorized to perform maintenance.
» They must be furnished with safety equipment including protective work garments.

PRELIMINARY OPERATIONS .
- When the problem seems to be malfunctioning of thermo-couples, thermometers, temperature
regulators, etc., we recommend interchanging these with others installed in other parts of the oven
to check if it is the device or its supply line that is defective.

- For pneumatic circuit maintenance: refer to the EQUIPMENTS chapter.

- To lubricaté standard market components: comply w1th the general and specific guidelines g given in
the enclosed booklet. '

- Caution: multiple source voltages in cabinet. All sources should be disconnected before servicing.

- Check that all other energy sources are turned off. Lock, for example the compressed air shut-off
valve and remove the key.

- Wait untill the equipment cools before working.

- Caution: to reduce the risk of fire, replace only with same type and rating of fuse.

DAILY

- Cleaning of components in contact with the dough must be done at the end of the work shift or the
work day or, when the work cycle is round-the-clock, at least twice a week.
- Clean dough residue off the drive rollers and the belt support rollers.
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- Make sure all rollers are free to rotate.

- Clean the scrapers and empty the crumb collection pans.

- Final cleaning of the machine and total elimination of residual dough can be done using the
compressed air gun that serves the processing line: '

- Run the machine a few seconds after cleaning it to dump off any residual dough crumbs and to
check the electric system.

- Check that the belt is not damaged, especially along its edges and at its joint.

- Make sure belt tracking and tensioning systems are in efficient condition.

- Check the unit for signs of oil leakage (oil stains on the floor).

- Check the eﬂicency of ignition and detection electrodes. Ignition or flame detection failure can be
due to wrong position of the electrode (its distance from the burner must be about 4 mm) or due to

a short g:ircuit in the connections.

WEEKLY

!

- Eliminate flour dust near the cooling air intake vents on the motors.

- Check that safety, warning and signal devices and systems are in proper working condition.

- Check the oil level in the reducer gears; top up as specified by its manufacturer.

- Check the chain drives and inspect for wear and tension; apply a small amount of chain lubricant to
all links and sprockets. !

. MONTHLY

- Check the tension of the fume fan belts.

- Check the tension of drive chains.

- Clean the burner heads.

- Check the state of wear of the conveyor support mechanisms: drums, rollers, frames.

- Check that limit switches function properly and that the conveyor is properly stretched.

- Check the inside of the electric boards for eventual deposits of flour, sugar, water, etc.
Carefully clean the insides of the boards.

- Check the combustion chamber for deformation or perforation.
If it is clearly damaged it must be replaced.

- Check the condition of the wire-mesh selvage.
If necessary slightly widen the centering rollers mounted on the table.

- Check the temperature of oven panels. Add ins;ulation, when the oven is stopped, where you think
1t 1s necessary. '

- Clean the direct burners; paruculary check the holes are not stopped.

- Check the efficiency of the combustion air fan filter
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Pipe
Ribbon
BUrners

ENSIGN Ensisv Risson Buaners LLC

-7, 101 Secor Lane  Pelham Manor NY 10803-2791 4
}(914) 738-0600 . Fax (914) 738-0928,
A Subsidiary of Mondial International Corporation

i

These burners are adaptable to
practically any type of heat application and
are fabricated of extra-heavy pipe incorporat-
ing a range of ribbon constructions of improved
design. They ignite iInstantaneously, retain the
flame without the use of baffles, and will not
‘flash back on any degree of turndown. Ensign
Ribbon Pipe Burners readily lend themselves to
automatic temperature control, will operate in an
atmosphere of steam and may be installed with the
flame projecting in any direction.

Any desirable flame space can be furnished,
from 1 inch long, up to 21 feet in a single length.’
Individual burners range from 3/8” pipes a few inches
lon‘{iI up to 3" pipes a few yards long. The ribbons used
in these burners allow for flame capacities of 500 BTU's |
per lineal irich, up to 10,000 BTU's per lineal inch. Of
course, the combinations of pipé size and ribbon capacity
must be considered. The patented ribbon construction'
used in all Ensign burners is non-corroding and non-
oxidizing, forming a multiplicity of burner ports. This results
in the port area of the burner being distributed across the
entire flame space, allowing for consistency under all operat-
ing conditions, All capacities are for balanced flame ratings
using Ensign Inspirators or any air-gas mixing system.

) Ensign Ribbon Burners, Inc. has speclalized in the
development and manufacture of ribbon type burners for a
variety of applications. Many thousands of these burners are in
daily use operating on any type of gas available and with all types
of gas mixing systems. ’

e

: sEoniistn ngs up to 10,000 BTU's per
In HeserbuPriers are used extensively for Ink drying, singe-
ing paicts fe balance of the burner flame is essential. .

rners: Ensign builds special burners in a variety of shapes, with custom feed positions,
porting configurations. ' :

In order to properly quote a burner, we need to know some basic information which can be summarized as
per the instructions below,

op D E81ED Originators and Manufacturers of Pipe Ribbon Burners Since 1940
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ENSIGN Ribdor Burners Ine. o  Engineering

Alr/ Gas

101 SecorLane Pelham Manor NY 10803-2791
(914) 738-0600 Fax (914) 738-0928
A Subs:d/ary of Mondjal Intemat/onal Corporation

Supply Schematic

High/Low  Main Gas Safety Valve

v[].,  Pressure Manual Open or Motorized
Switch —
= Jd L= _m
| [ 1
- e : -
| | Zero Gas Secondary
_ R , Gas Supply
egulator ,  Gas Safety > PS| Max
Valve (Required Pressure .w /
above 400,000
BTU') Manual Shutef‘f

. Feeds to Zone
Gas Manifolds

Combustion Air
Pressure Switch
Closes on Pressure Rise

Zone Supply (2 Shown)

Temperature Controlled
Proportioning Valves Q
|

& Control Motors

I. 3

Combustion Air Blower

o [[ssoF
|/ 0 ‘/q"}_Thermocouple/RTD
Temperature

U Controller

11/95

Design Originators and Manufacturers of Pipe Ribbon Burners Since 1940




IGNITION CONTROL
FLAME SAFETY

En31g'n Rlbbon Burners LLC
101 Secor Lane, Pelham Manor, NY 10803-2791/USA

7 74914) 738-0600 / Fax (914) 738-0928

L-Maﬂ Ensign @ Ensignrb.com
Web: www.ensignrb.com

SNS-120, SNS-122

Description - The SNS 120 single probe and SNS 122 double probe units are small, very economical direct
spark ignition control designed for use in general heating applications. It is supplied with a polarized 6 (SNS
120) or 7 (SNS 122) pin connector for quick changeover of connections. The SNS 120 and SNS 122 are supplied
with a case, potted, with externally mounted fuse, switch, terminal strip, and indicator light(s). The box is 8-8/4

inches wide by 6-1/4 inches high and 2-1/2 inches deep See figures 1 and 2 for dimensions. Wiring diagrams for

the SNS 120 an SNS 122 are shown in figures 3 and 4. Note that the SN'S 120 model has a spark electrode
which functions as both the ignition and the flame probe. The SNS 122 model has a separate probe to sense a
flame. (Available Summer 1998)

Normal Operation - Heat Cycle - Upon a call for heat, the SNS 120 enters the purge. At the end of the
specific purge period, the unit enters the trial for ignition (TFI). At the start of the TFI, the valve opens and the
unit begins sparking at a synchronous rate of 60 sparks/second. Sparking continues until the desired trial time .
has elapsed. If the unit does sense a flame, the valve is held open, to commence heating, until the thermostat is
satisfied. '

Lockout if a flame is not

established - If a flame isnot
established during the trial for
ignition, the valve is closed and
/"n‘e unit enters lockout.
"The thermostat must be
opened and then closed
again to provide another
trial: The SNS 120 is
equipped with quick
reset circuitry so that'
the power interruption to
restart the unit can be
nearly instantaneous. The
SNS 120 has an indicator
lamp that is illuminated when
the unit is working correctly.

Re-ignition after.loss of

flame or flame failure - If there

is a loss of an established flame during a burn cycle, the valve remains open and the spark is re-established
within 0.8 seconds. This immediate ignition attempt after loss of flame is called “spark restoration”. The
advantage of spark restoration is that an unstable flame will not cause valve clatter. Once the flame is re-
established, usually shortly after the spark restoration trial begins, the burn cycle will continue until the
thermostat is satisfied.

Power interruptions - The quick reset circuitry on the SNS 120 enables it to react very well to short
vower interruptions. A power loss of about 30 milliseconds or less is not recognized by the unit meaning that the
)urge trial, or burn cycle will continue as if no interruptions had occurred. Alonger power loss causes the unit

{0 recycle. Therefore, a power interruption of any duration does not lead to lockout. Make sure that any loss of

power results in a repurging of any closed space prior to the re- initiation of combustion. (ie: Power failure
causes exhaust blower to stop, resulting in a system purge prior to power application to the SNS unit.)




Ensign Ribbon Burners, INC. Emmm

Heavy Duty Cartridge Type |
Ignition EleCtrode mmmemmmm—

The Ensign Heavy Duty Cartridge Type Ignition Electrode was specifically
designed in accordance with Underwriters’ specifications, to meet the ignition
requirements for gas burners used in bakery band ovens and other multiple
burner type bake ovens. '

»—>

n—)> “;
@ —>

The Ensign electrode has the following features:

The insulators (A) and (B) are made of the highest grade steatite having a
dielectric strength of 240 volt§ per mil. They will withstand a current of 15,000
volts in a temperature of 1,700°F., without break-down. Allinsulators are heavily
glazed to prevent moisture absorption. ’

The electrode spacer (S) is made of stainless steel tubing. The entire assem-
bly is held together by means of a stainless steel rod and is completely non-
corrosive, assuring long and trouble-free operation.

The electrode. may be made any length desired and can, therefore, be -

adapted to any oven installation, without danger of short circuit, regardless of
- oven wall thickness or burner flame
location. _ ' :
The spark end of the electrode is
_ arranged with a stainless steel con-
nector (C) which holds the spark tip m
in place and also allows for lateral
adjustment of the tip. The tip can be
readily and inexpensively replaced
- without replacing any other part of the
electrode.
_The oven plate end of the electrode
is equipped with a Rajah stud. (R).
Rajah snap type connectors can be
supplied for convenient conhection
) . between the high tension source and
ASSEMBLY DRAWING IGNITION ELECTRODE the electrode.
(BENT TIP TYPE) 11" 0O.D. Ensign oven plates and electrode

poory g copeants | 4 ;: %‘— e
t

o brackets are available for holding the
. electrodes securely in position and
permitting the electrode to be with-
drawn without disturbing the oven
plates, burners, or piping. The oven
plate is designed to allow full inspec-
tion of the burner flame and point of
ignition.
All parts are interchangeable and
may be replaced when necessary.
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ASSEMBLY DRAWING IGNITION ELECTRODE
(STRAIGHT TiP) 18" O.D. . .
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Honeywell

. . Series72
- -~ Modutrol IV™ Motors

1]~ FEATURES o

* Replaces M744S,T,Y and M745S,T,Y Motors.

« M7261, M7274, M7281, M7284, and M7294 are
. -non-spfing return motors; M7272, M7282, M7285,
: and M7286 are spring return motors.

Oil Immersed motor and gear train for reliable
performance and long life.

Wiring box provides NEMA 3 weather protection.

Models avallable with factory installed transformer
or an Internal transformer can b_e_g‘ield added.

- Qulck connect terminals standard—screw terminal

\ adapter available,
. ) . $ Adapter bracket for matching shaft height of older
( L - motors is standard with replacement motors,

* Nominal timing of 30 seconds for 80° stroke and

APPL]CAT]ON - 60 seconds for 160° stroke.

« Valve and damper linkages, explosidn-proof housing,

The Series 72 Modutrol IV Motors are used to control and auxiliary switches avaliable as accessories.

dampers and valves. The motors accept a current or voltage;, Spring return motors are rated for 25 Ib.-in. and
signal from an electronic controller to position a damper or ¥ 60 Ib.-In torque.
valve at any point between open and closed.

Actuator motor and cireuitry operate from 24 Vac.
i

"+ Non-spring return motors are rated for 35 Ib.-in.,
75 Ib.-In., 150 Ib.-In., and 300 Ib.-in. torque,

h + Models avallable with adjustable start (zero) and span.
* Models available with 4 to 20 mA Input signal.
» ~ Models available with 2 to 10 Vdc input signal.
* Die-cast aluminum housing.

Contents
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Date:
File:
Sequence:
Revision;

Customer:

Purchase Order:
Tagging:

FAN INFORMATION
Quantity:
Product Line:
Size:.
Class/Wheel Type:
Rotation:
Arrangement:
Discharge:
Motor Position:

* Motor By:
Mounting By:

Bearing Mfg. & Model:

DRIVE INFORMATION

:nqb

YAl DESGRIRTIONERE PAR‘RiNUMBER“’f%%%%"

R

5

4 1 Motor Sheave
" Motor Bushing
1 Fan Sheave
* Fan Bushing
1 Belt
Belt Centers:

SF: 1.3
Belt Tens:

FAN PERFORMANCE DATA

OPERATING
FUTURE
TEST

T COW BH. SIZE 2004A5 5 PRESSURE BL"OWER ALUM WHEEL ARRA FLANGED

STANDARD —

SALES MEMO lNFORMATION

New York Blower

Company
- 11/8/2007 '
’ C01950 Control:
1 Chg Order:
Processor:
DONG YANG FOOD MACHINERY CO '
Office Reference: DONG YANG
1
Pressure Blower
2004A
0 / Aluminum ”
CCW .
4 '
BH.
NYB . :  Total fan wt. With accessories: - 379 lbs
NYB .

INLET 06" FLANGED OUTLET 04"
1 5 HP, 3600 RPM, 3-60-230/460 V., TEFC ENCL.., FRAME 184T MOTOR

'AND MOUNTING BY NYB

MOTOR DATA SHEETS

CERTIFIED VIBRATION REPORT

WRAP FAN IN PLASTIC FOR SHIPMENT

1

1 .

1 INLET AND OUTLET SHIPPING COVERS
1

1

FAN INSTALLATION AND MAINTENANCE MANUAL REFERENCE NUMBER.

. The New York Blower Company hnp:le.nyb.wm

00.1950\»1.00.—.925

IM140.PDF

Page 1 of 2
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Wit extrem hoher Staubspeicherkapazitat.

3F 5.../1 bis:0,5 bar (50 kPa)
3F 4.../1 bis 4,0 bar (400 kPa)
3F 4.../3 bis 4,0 bar (400 kPa)
3F 4... bis 4,0 bar (400 kPa)
=G-Baumusterprifbescheinigung

Artikelbezeichnung .
Article designation
Dasignation de 'article

Gas- und Luftfilter Typ GF
nach DIN 3386

Gas and airfilter type GF

as per DIN 3386

Filtres pour gaz et air type GF
selon DIN 3386

With extremely high dust-storage capacity.

GF 5.../1 to 0.5 bar (50 kPa)

GF 4.../1 to 4.0 bar (400 kPa) .
GF 4.../3 to 4.0 bar {400 kPa)
GF 4... to 4.0 bar (400 kPa)
EC-Type examination certificate

AnschiuB/Connection/Raccord

Gewinde Flansch
Thread Flange

Filet Bride

®

A trés grande capacité d'accumulation
des poussiéres.

GF 5../1 40,5 bar (50 kPa)

GF 4.../1 4 4,0 bar (400 kPa)

GF 4.../3 2 4,0 bar (400 kPa)

GF 4... 44,0 bar (400 kPa)

Certificat d'examen CE de type

Bestell-Nummer

_ . Ordering Number

No. de commande

066209

066225
P




Druckwéchter sind geeignetzum Ein-, Aus-
oder Umschalten eines. Stromkreises bei
sich. anderndem Druck-Istwert zum ein-

gesteliten Sollwert. -
Mini-Maxi Compact-

GW...Ad/...Ad
GW...AB/...AB doppeldruck-
wéchter

EG-Baumusterpriifbescheinigung

ArtikelBezeichnung
Article designation

‘Désignation de l'article

anlagen nach EN 1854

Overpressure switches for firing

systems as per EN 1 854
Pressostats pour.surpression pour
installations dechauffe selon EN1854

Pressure switches are suitable for swit-
ching a circuit on, off or over when the set
setpoint is exceeded or not attained.
GW...A4/..A4 Mini-Maxi compact
GW...A8/...A6 double-pressure
_— switch

EC-Type examination certificate

_ Einstellbereiche [mbar]
Adjusting ranges [mbar]
Plages de réglage [n_1bar] -

DUNGS®

Les pressostats sont appropriés pour
ouvrir, fermer ou commuter un circuit élec-

trique lors du changement de la pression.

préréglée.
GW...Ad/..Ad4 Mini-Maxi presso-
GW...A6/...A6 stat double compact

Certificat d'examen CE de type

Bestell-Nummer
Ordering Number
No. de commande -




) INGS"*

itferenzdruckwéchter sind geeignetzum
in-, Aus- oder Umschalten eines Strom-
reises bei sich dndernden Druck-Istwert
um eingestellten Sollwert.

GW...A1 werksseitig justiert

nach Kundenwunsch
GW...A2/  mit Sollwerteinsteller
4/C2

GW...A2 P zusétzlich mit Priftaste.
G-Baumusterprifbescheinigung

rtikelbezeichnung
rticle designation
)ésignation de l'article

[GW 102
¢ B0 A2
,fso_Az

LGW 150 A4

VITTerenZaruCKwaciiter tur. ui,
Rauch- und Abgase in Feuerungsan- o

lagen nach EN 1854

" Differential pressure switches forair,

wasteandﬂuegagesmflrmg systems : R P
as per EN 1854 e o) \)ﬁé
Pressostat différentiels pour air et gaz ' :

briilé dans installations de chauffe se- L

lon EN 1854

. Differential Pressure switches are suitable Pressostats différentiels sont app?o’priés

for switching a circuit on, off or over when  pour ouvrir, fermer ou commuter un circuit
the setsetpointis exceededor notattained.  électrique lors du changement dela pres-

LGW...A1 - switchpoint is factory-set sion préréglée.
as per customers demand  LGW...A1 préréglage en usine”
LGW..A2/ - with adjusting scale suivant demande client’

A4/C2 . LGW...A2/  avec disque de réglage

LGW...A2 P test button incorporated A4/C2 .
EC-Type examination certificate LGW...A2 P touche de controle add.
’ Certificat d'examen CE de type

Einstellbereich [mbar] Bestell-Nummer .

Adjusting range [mbar] ' .. Ordering Number
Plage de réglage {mbar] C '

No. de commande

Ele ‘.,,'fpezuflkatl i
. as per specmcanon

ikation

N




‘GasMultiBlocs sind die Inteéfation von

Filter, Regler, Ventilen und Min. Druck- .

wachter in einer Kompaktarmatur,
MB 403 0,2 bar (20 kPa)

MB 053 0,06 bar (6 kPa)

MB 405-420 0,36 bar (36 kPa)
EG-Baumusterpriifbescheinigung

einstufige Betriebsweise
GasMultiBloc

one-stage operation
GasMuitiBloc
Fonctionnement a une allure

GasMultiBloc are compact units combi-
ning filter, regulator, valves and min. pres-
sure switch.

MB 403 0,2 bar (20 kPa)

MB 053 0,06 bar (6 kPa)

MB 405-420 0,36 bar (36 kPa)

EC-Type examination certificate

Artikelbezeichnung Gewindeflansch Ausgangsdruckbereich

Article designation Threaded flange . Regulating pressure range

Désignation de l'article Bride fileté Plage de réglage .
[mbar]

3t

DUNGS®

Le GasMultiBloc est l'intégration du filtre,
régulateur, vannes et min. pressostatdans
une-armature compacte

MB 053 0,06 bar (6 kPa)

MB 405-420 0,36 bar (36 kPa)

Certificat d'examen CE de type

Bestell-Nummer
Ordering Number
No. de commande

Stecker und Flansche sind separat zu Plugs and flanges have to be ordered Prises et brides sont & commander sépa-

bestellen (siehe Seite 38).

Unterschiedliche GewindeflanschgréBen

pro MB Type méglich.

1) mit Vorbaufilter
2 ohne Druckwachter

separately (see page 38).
Different sizes of threaded flanges possi-
ble per MB type. ’

" with pre-mount filter
2 without pressure switch

rément (voir page 38).
Différentes grandeurs de brides flletés
par MB sont possibles.

W avec filtre poche
2 sans pressostat
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rest Report - NO. Fes0501/LF-GTSAYA07-18927 - Issued Date: August 29, 2007 Page 1 of 3

To: . KOREA FINE CERAMIC CO., LTD.
5-3, Bangye-ri
Munmak-town
Wonju-city ‘
KANGWON-DO ) .
- Korea

The following merchandise was submitted and identified by the client as :

Product Name : CERAMICA

SGS File No. » AYAQ7-18927
Received Date : August 23, 2007 o -
Test Performing Date : August 24, 2007 :
: . /
Test Performed : SGS Testing Korea tested the sample(s) selected by applicant with following results
Test Results " : For further details, please refer to followiég page(s)
,:\\
J
/

SGS Testing Korea Co. Ltd. .

Pluto Kim
Monet Jeong

Billy Oh/ Testing Person

Jeff Jang / Chemical Lab Mgr

. '

This document Is issusd by the' Company under ils General Condilions of Service accessible al hiip Awww.sgs.comlterms_and_conditions. hlm. Attention Is drawn lo the limiation
of lisbility, indemnificalion and jurisdiclion issues defined therein. Any olher holder of (his document is-advised thal Informalion conlained hereon reflecis the Company's findidgs at
the time of ils Intervention only and within the limits of Client's insiructions, H any. The Company’s sols responsibilly Is to its Client and this document does nol.excnerale parties fo
a lransaclion from exercising all their rights and obligations under the transaclion documents. Any unauthorized alterationforgery or falsification of the content or appearance of
this document Is unlawiul and offendars may be proseculed Lo the fullest extent of the law.

FO52-Version2



Test Report . NO. Fs90504/LF-CTSAYA07-18927

Sample No. : AYAQ7-18927.001
Samﬁle Description : CERAMICA
. CRC-1500H

Item No./Part No.

" |ssued Date:  August 29, 2007

Page 2 of 3

S
Test ltems ] Unit Test Method MDL Results
Cadmium (Cd) mglkg US EPA 3052(1996), US EPA 6010B(1996), ICP 05 N.D.
Lead (Pb) mg/kg US EPA 3052(1996), US EPA 6010B(1996), ICP 5 N.D.
Mercury (Hg) mg/kg US EPA 3052(1996), US EPA 6010B(1996), ICP 2 N.D.
Hexavalent Chromium (Cr VI) mgrkg. US EPA 3060A(1996), US EPA 7196A(1992), UV 1 N.D.
Test ltems Unlit i Test Method MDL Results
Monobromobiphenyl mg/kg " . US EPA 3540C, GC/MS 5 N.D.
Dibromobiphenyl mg/kg _§{ US EPA 3540C, GCIMS 5 N.D.
Tribromobiphenyl mg/kg ! USEPA 3540C, GCIMS 5 N.D.
Tetrabromobiphenyl mo/kg ! US EPA 3540C, GC/MS 5 N.D.
Pentabromobiphenyl mg/kg US EPA 3540C, GC/MS 5 N.D.
“axabromobiphenyl mglkg US EPA 3540C, GC/MS 5 N.D.
. {eptabromobiphenyl mg/kg US EPA 3540C, GC/MS 5 N.D.
Octabromobiphenyl mg/kg US EPA 3540C, GC/IMS 5 N.D.
Nonabromobiphenyl mg/kg US EPA 3540C, GC/MS 5 N.D.
- Decabromobipheny! mg/kg US EPA 3540C, GC/IMS 5 N.D.
Monobromodiphenyl ether mg/kg US EPA 3540C, GC/MS 5 N.D.
Dibromodiphenyl ether mg/kg US EPA 3540C, GC/MS 5 N.D.
Tribromodipheny! ether mg/kg US EPA 3540C, GC/MS 5 N.D.
| Tetrabromodiphenyl ether mg/kg US EPA 3540C, GC/MS 5 N.D.
Pentabromodiphenyl ether .mglkg US EPA 3540C, GC/MS 5 N.D.
Hexabromodiphenyl ether mg/kg US EPA 3540C, GCIMS 5 N.D.
Heptabromodiphenyl ether mg/kg US EPA 3540C, GC/MS 5 N.D.
Octabromodiphenyl ether mg/kg US EPA 3540C, GC/IMS 5 N.D.
Nonabrgmodiphenyi ether mglkg US EPA 3540C, GC/MS 5 N.D.
Decabromodipheny! ether mg/kg US EPA 35400, GC/MS 5 N.D.

NOTE: (1) N.D. = Not detected.(<MDL)

(2) mg/kg = ppm
(3) MDL = Method Detection Limit
{4) - = No regulation
; (5) ** = Qualitative analysis (No Unit)
f i (6) Negative = Undetectable / Positive = Detectable
4 .

This document is issued by lhe Company under ils General Conditions of Service accessible at hilp /)
of liability, indemnification and jurisdiction Issues defined thereln. Any other holder of this document is adv
the Wme of its inlervention only and within the limits of Client's Instructions, if any. The Company's sole respons

a Wransaclion from exercising all thelr righls and obligalions under the transaction
this document is unlawful and offenders may be proseculed to the fullest extent of the law.

EnEN \arelan?

Ihweeew, sgs.comfterms_and_conditions. htm. Altention Is drawn lo the limliation
ised that informalion contained hereon reflects he Company’s findings at
ibility is to its Client and this document does not exonerate parties to
documents. Any unauthorized alteration,forgery of falsification of the content or appearance of
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Korea Merc‘handise
~> Tésting & Research Institute

459-28 KASAN-DONG, KUMCHON-GU, SFOUL, KOREA TEL:02)856-5615
FAX : 02)856-5618, 854-6667 hﬁp://www.komtﬁ.re.kr N

TEST REPORT

NO : 02135 ' - DATE : MAR. 4. 2000
. . (IN : FEB. 25. 2000)
CLIENT : KOREA FINE CERAMIC CO, LTD h

SAMPLE DESCRIPTION : CERAMIC NOK-STICK PAINT
. §

TEST RESULTS :

ITEMS 1 ower | unoraTions | RESULTS

N

Lead(Pb) Shall not exceed 10 : 0.0022

TEST

%

Antimony(Sh) Shall not exceed 5 00017

Arsenic(As) | Shall not exceed 02 | Less than GO |

Cadimium(Cd) ' Shall not exceed 0.1 | Less than 6,01

Lead(Pb) © |Shall not exceed 0.4 | Less than 01
— ne/ ¢ - -

EXTRACTION
Phenol Shall not exceed 5.0 * Gonfarm

TEST

Formaldehyde ' Shall not exceed 40 | Conform

Extractable fraction
" in 4%-Acetic Acid

Shall not exceed 30 4

» TEST METHOD ° KOREA FOOD AND DRUG. ADMINISTRATION NOTICE NO.
i) | 98-60 FOR FOOD PACKAGES AND CONTAINERS.

M.,

Signed by C ;
y. -_*

Chang Mo Seo, Manager
Env. & Welfare Dept.
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KOREA FINE CERAMIC INC
Material Safety-Data Sheet (MSDS)

 6éfém}ééMG_3o0o “"

1 Address 5-3 Bangyer Moonmak-eup Wonju Kangwondo, Rep. Of-Korea Code KFCTHI—OZC—C107
% Prepa[ed and revised by the concerned department of the Technical Institute 02.MAR. 2002
Tel :  (8233)731-7441~3 Emergency gggtact-I same as the above department

Fax :  (8233)731-8741

1. Product. Identification & Composition/Information on Ingredients

\
—

e 14

1. Distinction between the simple and mixture . mixture
2. lingredients '

Product of reaction (Polyslloxane, alcohol, water; !norganlc filler, Inorganic

Name of Chemicals pigment ) Ceramic coatings, Ceramica G-3000

Polysiloxane 18~25%, , for alcohol, water, Inorganic filler and inorganic pigment

Contents(wt%) are stated below
Structure As statéd be low
CAS No. NA

% Informations on chemical name of composed monomer and Cermamica G-3000 are
commercially protected. Its toxic effects are not studled thoroughly.

3. Contents of alcohol, water, inorganic filler and Inorganic pigment

Trade name Chemical name content(wt%) | - CAS No.
METHYL ALCOHOL CHa0H ' 3.0~4.8 W 67-56-1 _
BUTYL CELLOSOLVE ' C4HgOCHCH:0H ] 0.8~1.0 111-76-2
WATER HO 23.5~30.7 7732-18-5. -
SILICA Si0z 20~21.5 67762-90-7




~ —

- May cause Irritation on a resplratory organ, skin and eyes
- Flammable Iiquid and vapor

- May cause explosion

- Should be isolated from alf ignitions
- Avold inhalation of vapor and dust

- Avold eye, skin and clothing contact
- Should be used under proper vantilation
- To be handled with care

@ Potential efféct on health
Iﬁhalation

' —.Short term éxposure
May cause irritation ?
May cause same effect as swallowed in short térm_

.May cause tinnitus, indigestion, dizziness, hypesthesia, twitch, tfouble In vlsual organ
and harm nerve additionally

- Long term effect
same effect as swallowed in short term
May cause headache
Skin contact
- Short terﬁ exposure
May cause irritation
May cause same effect as swallowed in short term
May cause dizziness and harm nerve additionally
- Long term effect
same effect as swallowed in short term
s;me etfect as short term exposure

- Eye contact



e

Get medical attention immedliately

® skin Contact .
First ald treatment
Take off the pqlluted clothesvand shoes immediately

Wash exposed parts with soap or mild detergent and large amount of water until no
remaining trace of chemicals is found(at least 15-20 minutes)

® Eye contact
First aid treatment

Raise upper and lower eyelids immediately flushing with large amount of water or
saline solution until no remaining trace of chemicals is found{at least 15-20 minutes)

Get medical attention immediately
@ lIngestion {
First éid treatment
| Use emeticé when found Iﬁgestion of G-3000 within 2 hours

Clean completely using water added with natrium ecarbonate

Get medical attention immediately

Gastrolavage must be performed by doctor or medical assistant

® Information for doctors

+ Antidote

The following antidotes are recommended ?usage of antidotes and the quantity should
be judged by doctors or medical assistant : :

Methano! toxic : oral ingestion of ethanol, 50%, 1.5mL/kg. 5% deluted solution for
the first step. 0.5-1.0mL/Kg for 4 days and every two hours by oral -ingestion or
venous injection to decrease and eliminate Methano! metabolism. Thickness of methanol

in blood should be maintained below 1-1.5mg/mL.
Dosage should be done by doctors or medical assistants.

Using 4-methylpyrazole through mouth or dosing into venous hamper alcohol
dehydrogenase and effectively act as antidote for methano! or ethylene glycol ‘toxjc.




)

.

@ Harmful combustion product

‘It may produce toxic carbon oxide when decomposed by heat

| 5. Spillage and Accidental Release Measures

M .Direct spiilage

Isolate igniter
Stop spillage if possible

Use water to diminish vapor

o

If spillage is not substantial, use sand or other absorbent and keep inside the
container for post action :
. \

If substantial spillage occurs, make a hl]ly spot far from the front of the point of
leakage to coop in for post action } ' :

No smoking, spark or fire in dangerous aréa
Stop access of unnecessary personne! and isolate dangerous area and restricted area
Keep in a dry, clean and propef contalner for further step after cleanup

Do not let the leaked material drain Into sewer

® Soi! leakage

Prepare a spot for cooping in such as lagoon, pond or drain pit

Cooping in the hilly spot using soll, sandbag or polyurethane or concrete.

i 6. Hand!ing and Storage

Abide by all the regulations of central and local governments in storing this product
isolate this product from materfals which can not be in the same place

Store in a manner noted in the manual of G~3000

Keep in a cool and dry and dark place after sealing

7. Exposure controls and Personal protection




/ \} | _ ~ Molecular weight: NA

—-Molecular formula: NA

- Boiling point: over 65(149)

~ Melting pdnt:over?94(—137)
| — Steam pressure: under 97.25 mmHg(at 20)
. Steam de_nsity: NA

— Gravity : 0.8-0.99

= PH: 4 ~6

—‘Evaporation rate: NA

—-Vmcoshgl 4-6 cP (at 20)

~ Solubility (water): good }

— Solubility (solvent): Soluble with organic solvent such as alcohol, ketone —

| 9. Stability and Reactivity

® BReactivity
Exothermic reaction was noted when maturing{maturing G-3000 A liquid with B
Stable at room temperature and at atmospher ic pressure after matur ing
® Conditions to avoid
Prevent heat, spark or other things which might lgnite
Vapor may explode.
Avoid vapor ingest ion or contact to skin
Avoid water pollution caused by leakage
® Substance to avold

- Asethyl Bromide: rapid reaction generating hydrogen bromide

S

Ve B ' - Alkylaluminium solvent : rapid reaction

liquid)
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. natrium methoxide+chloroform : rapld reaction
. sulfuric acid: ignitable and explosive
@ Harmiul decomposite products
thermal cracking may emit harmful carbon oxide
® Polymerization reaction
Polymerization reéction when aged(mixture of G'—3000 A liquid and B llquld)
no dangerous polymerization reaction reported under normal temperature and pressﬁrg

polymerization reaction when vulcanized(dry and vulcanize after a_p__p_lylng)

110. Information on toxicity

This information on toxicity is based on 100% methanol standard. ToxIclty and irritation shall be

referred as below the based standard for G-3000 wi h about 10% of methanol.

@ Irritation information

-20mg/24hours, skin—rabbit : normal
~40mg, eye-rabbit : normal -40mg,
~100mg/24hours, eye-rabbit : normal

@ toxicity Information

—TCLO : 86000mg/m3, inhalation—human being
—~TCLO : 300ppm, Inhalation—human. being
—LC50 : 64000ppm/4hours, inhalation—rat
~LCLO : 1000ppm, inhalation—-monkey
—LCLO : 50gm/m3/2hours, inhalation~-mouse
~LCLO : 44gm/m3/6hours, inhalation-cat “

—TCLO : 50mg/m3/12hours/13week, intermittent inhalation-rat

" _LD50 : 15800ma/kg, skin-rabbit

»—-LDLO : 393mg/kg, skin—-monkey

~LDLO : 428mg/kg, orai-human belng




e

repeated headache when chronically exposed on 600~1 ,125ppm
- . Skin contact : irritarﬁ/anesthetic/tetanospamin

- acute exposure

on G-3000 liquid may cause irritation

may acidize metabolism, affect eye and central nervous system as inhaled acutely when absorbed
by skin T

~ chronic exposure

repeated and continuous tat-removing effect with liquid may cause edema, dewetting and eczema
dermatitis  chronical absorption may acidize metabolism as inhaled acutely

. Eye contact: stimulant
- acute exposure

Vapor may cause Irritation R
i

it is reported thétvhigh concentration may cause acuée qoniunctiyltis and deféct on epithelium of
cornea
.diluted liquid may cause weak frritation
- chronic exposure
repea[ted and continuous exposure may cause conjunctivitis
Inhalation : anesthetic/tetanospamin
— acute exposure

may cause weak and impulse drowsiness and 12-48 hours of no symptoms will be followed

afterwards, caugh, difficulty in breathing, headache, dull condition, weakness, dizziness,
misjudgement diarrhea from time to time, anorexia, acute pain in the belly and limbs, instabllity,
insensibility or impulse mental storm, unusual stimulation and mania , low breathing, chlll and wet
skin caused by acidized metabolism may cause partial blindness or belated and temporary

blindness

irreversable effect on central nervous system including continuous weakness and trouble when
speaking, stitfness, tonic spasm and tunctional disease with decrease in sporting ability was
reported

—chronic exposure

repeated Inhalation may cause trouble in eyesight and also may cause affect overall t?ody same as
when acutely inhaled .



-
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Mainly riped liquid mixture of G-3000 is noted and rising problems during mix riping are aiso -

included

’

For inquiries regarding this content, please contact the Technical Instiiute of Korea Fine Ceramic

‘Corporation at 8233-731-7441~3
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thetic nose, Gear, Bea

R

ese multi-purpose polyalphaolefin (PAQ) based, zinc-free fluids are formulated with state-of-the-art additives. These fluids provide outstanding

rfor” “‘\]e over extended drain Intervals. They are recommended for gearboxes, bearings, chains and recirculating systems.

l o ) ' 'AGMA ~ SAEGEAR = VIS.eSt® ‘. L VIS.SUST . o wis. .- FLASH - FRE . POUR .
RODU! < PARTNO; * GRADE . 'NO. ' - OILNO. . @40°C/100°C ;: @100F/210°F . INDEK - T CPOINT - 0 . POINT . POINT .
'NLUBE150  L0974- 150 4 7 80W-90 151/20 762/97 156 510'F/266'C  555°F/291°C -60°F/-51°C
'NLUBE220  L0975- 220 5 90 216/26 1088 /128 155 510°F/266°C  555°F/291°C - -50°F/-46°C
'NLUBE320 L0976 320 6 _ BOW-140 311/34 1557 /161 155 505°F/263'C  550°F/288'C  -50°F/-46'C
‘NLUBE460  L0977- 460 7 140 446 /45 2143 /211 156 505°F/263'C  55Q°F/288'C  -45'F/-43°C
'NLUBE680  L0978- 680 8 - 623/57 ° 3289/275 157 500°F/260°C  545°F/285°C  -45'F/-43°C
'NLUBE1000  L0979- 1000 8A - 950/77 | 4900/372 157 500°F/260°C  545'F/285°C  -35'F/-37°C

Lube 150 through 1000 is available in Jugs, Pails, 1/4 Drums & Drums. See page 18 for package part number suffix.

/m Luhe HD Series: Heavy-Duty, Extreme Pressure, Polyalphaolefin (PAO)-Based, 100% Synthetic Fluids.

ese heavy-duty, zinc free, extreme pressure, 100% synthetic based, fiuid lubricants are designed for applications where an extreme
sssure synthetic fluid is required. They deliver outstanding extreme pressure protection, excellent anti-wear properties and very low
efficients of friction, resulting in lower operating temperatures, reduced power consumption and longer equipment life. Excellent ther-
il stability and oxidation resistance increases service life, providing extended drain intervals. Compatible with a broad range of seals.
n Lube HD 220 and 460 pass 12 stages of the FZG Test.

onyis

162/ 21

540°F /282°C -60°F /-51°C

N LUBEHD 150

N LUBE HD 220 199/25 1988/ - 540°F/282°C 580°F/304°C -55°F /-48°C
N LUBE HD 320 6 EP 80W-140 310/35 1545/ - 157 540°F /282°C 585°F/307°C -50°F /-46°C
N LUBE HD 460 7 EP 140 440/ 47 2191/ - 164 550°F/288°C ~ 585°F/307°C -50°F /-46"C
N LUBE HD 680 L1004~ 680 8EP - 705/68 3‘384/ - 170 555°F/291°C 580°F/304°C -45°F /-43°C

- -
Lube HD Series Lubricants are available in Jugs, Palls, 1/4 Drums & Drums. See page 18 for package part number suffix.

mtP-=« Worm Gear Lubricant: Polyalphaolefin (PAO)-Based, 100% Synthetic Fluid Lubricant. @

ish. ,,.’érformance, 1SO 460 grade, synthetic gear lubricant is recommended for all types of worm gear reducers. Formulated with advanced
ditives, this 100% synthetic-based fluid provides outstanding anti-wear and anti-friction properties ideal for the high sliding action of worm
ars. It works well over a wide range of temperature extremes. It is compatible with a broad range of seal materials. Excellent oxidation
sistance insures long service life. Passes 12 stages of FZG Test.

S5

nWrm Gear ’

L0981~ 460 7 140 440/ 47 2191/ - 164 550°F/288°C 585°F/307°C  -50°F/-46°C

thetic Worm Gear Lubricant is avallable in Bottles, Jugs, Pails, 1/4 Drums & Drums. See page 18 for package part number suffix.

mthetic High Temp Fluids@and 220: 100% Ester-Based Fiuids.

ese 100% ester based synthetic lubricants are recommended for use o_nlp_akery oven chainsﬁ drying.oven
ains, tenter frame chains, heat treating chains, paint curing oven chains™and any other type of bearing/slide/
arbox applications where they are exposed to high operating temperatures and must maintain a clean lubricated
rface. Available in 1SO viscosity grades 68 and 220. Proven successful in applications in excess of 600°F /316°C.

1 High Temp 68 Lo778- 74/ 11 364/58 109 640°F/ 338°C -25°F/-32°C
{HighTemp 220  L0780- 220 5 920 220/19 1112/102 92 525°F/274°C S80°F/304°C -5°F/-21°C

{ High Temp 68 & 220 is ava‘ilab|e in Pails & Drums. See page 18 for more information and package part number suffix,

10 Synthetic Gear Fluids: 100% Polyalkylene Glycol (PAG)-Based Fluids.

ese 190% polyalkylene glycol fluids are designed to handle the most demanding operating conditions. These fluids deliver outstanding protec-
n against micropitting, abrasion and wear. They deliver unsurpassed extreme pressure and anti-wear performance and provide outstanding

: S po “POINT ! -
227 /42 543°F /284°C - -44°F [-42°C

m Lube 150-1000; Polyalphaolefin (PAO)-Based, 100% Synthetic Fluids. o Q

L0839- 460 7 140 477783 - ’ 262 543°F/284°C - -33°F/-36’C

) Synthetic Gear Fluids are available in Pails & Drums. See page 18 for more information and package part number suffix,




INSPECTION TEST REPORT

AIRFOIL FAN

FAN TYPE TURBO FAN SIROCCO FAN
QT'Y 2 SET o SET | 4 SET./ 1SET
CUSTOMER COINE SIS
USER "USA
SUPPLIER

DAE-MYUNG EN G

- DAE-MYUNG ENG
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TEST REPORT & PERFORMANCE CURVE

ftem No. Test No. Customer B AMEB .'JIJi.
| Serial No. Testing Method:Pitot Tube, Manometer,(In)Out Let Side | User
1Type AIRFOIL FAN Test Tube:Dio. #500 mm, -Length  6ml Area 0.19&m ?| Test Date 2008.02.13.
Model DMLA—#3 1/2-S4 . Nozzle:lnlet #500 , 0.195m?2, Outlet 380X 360, 0.1368m * | Witness
Gas Quontity m7min| 136 | 136 | MOTOR : Type TEFC Frame No. Insulation  FCloss | Test KIM C.K.
Static Press.  mmAq| 71 138 7.5 W, 4p, 1720rpm, 3 ¢, 60 Hz, 460/ Volt | Check YOU Y.S. //I"é/
Molor HP kW] 7.5 7.5 | 13.7/ Amp, Serial No Moker HICO | Barometric Pressure ~ 760 mmHg
Fon Speed rpm | 2190 | 2190 | Bearing Size : #6311, #6308 Test Temperature 20 ‘C
Efficiency %| 56 56 | Power Drive : Coupling— Belt 3VType5101 X 3 ea Relative Humidity 65 %
Temperature ‘Cy| 300 20 |Pulley : Fan ¢ 6" Motor 8 7.5 Gos Test Weight 1.2 Kg/m?
Gas Spec. W. Kg/m®|0.616| 1.2 Meteriol : Impeller SS400 , Cosing SS400 , Shaft SM45C
Survey No. 1 2 3 (4) 5 6 | %7 Ref. Data
Slatic Press. (Ps) mmAq| 176.8 | 186.3 | 179.8 | 145 | 44.5 Ku — Ns —
Velocity Press.  (Pd) mmAg| O 0.7 2.9 | 841 18.4 2 - Cm?2 —
Total Press. (Pt) mmAq| 176.9 | 187 182.7 | 153.1 | 62.9 D2. - D1 -
Gos Quantity  (Q) m/Min 6.8 40.7 81.5 | 136 204 B2 — Bl -—
BLOWER |Speed ) pm|  — - — 2195 | = BZ—  BU -
- [Static Air House P. ~ (As) KW 0.19 1.24 2.39 | 3.22 1.48 7 -
Total Ar House P._ (A) KW 0.19 | 1.24 | 2.43 | 3.4 | 2.09 Equations
Static Efficiency  (n) %| 7.1 | 33.4 | 51.9 | 56 | 23.2 Q=60AY
Total Efficiency () %] 7.1 33.5 | 52.8 59.1 32.8 >
Votage (€) V[ 460 | 460 | 460 | 460 | 460 =604 [ =2 pg
Current () Amp| 5.04 | 6.78 | 8.42 | 10.50 [ 11.65 r
MOTOR | Input Power {La) kW| - - - - -
Efficiency {(nm) % - - - | - -
Oulput Power (Lb) kW| 2.76 3.71 4.61 5.75 6.38
Y Static Press. mmAq | 90.8 | 95.6 | 92.2 | 74.4 22.8
: d
tRe ;gg,dc Tolol Press. mmhq | 90.8 | 96 | 93.8 | 78.6 | 32.3
2(.)1 90 Gas Quantity mYmin| 6.8 40.7 | 81.5 136 204
"P™M 'Brake House Power Ww| 1.41 | 1.9 | 2.36 | 2.95 | 3.27
Sound Level dB(A)
Remarks Vibration (um) H v A H v A
4 FAN_SIDE MOTOR_SIDE
80 | 1s| 200
O-Pt{at 20%C) T
1 T — '
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}
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Q-1 %% ‘\§
. Q—SrHeEtf :
40
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— v \\
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o 20 4| 50 al
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TEST REPORT & PERFORMANCE CURVE

item No. Test No. Customer "B AE JIA
Serial No. Testing Method:Pitot Tube, Manometer,(In)Out Let Side | User
Type TURBO FAN Test Tube:Dia. 350 mm, Length3.79ml Area 0.095m? Test Date 2008.0.2.13
Model DMTF—#3 1/4-S4" Nozzlednlet 350 ,0.095m?, Outlet 300X 280 ,0.084m 2| Witness
"| Gos Quantity mfmin| 88 88 | MOTOR : Type TEFC Frame No. 132S Insulation FClass | Test KIM C.K. )
Static Press. mmAq| 113 220 5.5 kW, 4p, 1720rpm, 3 8, B0Hz, 460/ Volt | Check YOU Y.S./j/f
Motor HP kW| 5.5 55 10.1/ Amp, Serial No Maker HICO Barometric Pressure 760 mmHgV
fFon Speed rpm | 2050 | 2050 | Beoring Size : #6311, #6308 Test Temperature 20 C
Efficiency %| 58 58 | Power Drive : Coupling— ,Belt 3VType 5101 X 3 ea Relative Humidity 65 %
Temperature ‘c| 300 | 20 {Pulley : Fon ¢6” Motor ¢7” Gas Test Weight 1.2 Kg/m?
| Gas Spec. W. Kg/m*|0.616| 1.2 | Meterial : Impeller SS400 , Casing SS400 , Shaft SM45C
Survey No. 1 2 3 (4) 5 6 7 Ref. Data
Static Press. (Ps) mmAq{ 287.2 | 297 |285.2 228 | 100.3 Ku — Ns —
Velocity Press.  (Pd) mmAq| O 1.2 5.1 14,2 | 321 U2 — Cm2 —
Total Press. (Pt) mmAq| 287.3 | 298.3 | 290.3 | 242.2 132.4 D2 — DI —
Gos Quantity  (Q) m/min | 4.4 | 26.3 | 52.7 | -88 | 132 B2 - Bl —
BLOWER | Speed (N) rpm - — — 2053 — Bt2 — Btt -
Static Air House P.  (As) kW 0.2 1.28 2.46 | 3.27 2.16 zZ —
Total Air House P. (A) KW 0.2 1.28 2.5 3.48 2.85 ; -
Equations
Static Efficiency (n) % 7 34.2 54.1 58 31.3 Q=60Av
Total Efficiency (n) % 7 34.3 |.55.1 61.6 41.4 5
Votage (€) v| 220 | 220 | 220 | 220 | 220 —60A | =2 pd
Current ) Amp| 5.38 | 6.87 | 8.33 | 10.37 | 12.65 r
MOTOR |{Input Power (Lo) kW| ~— -~ - - -~
Efficiency {nm) % - - - - -
Output Power (Lb) Xw| 2.93 | 3.74 | 4.54 | 565 | 6.89
Reduced Static Press. mmAq | 147.4 | 162.5 | 146.4 | 117 51.4
o 300°C Total Press. mmAg | 147.4 | 1583.1 149 | 124.3 68
20050 Gas Quantity mymin| 4.4 26.3 | 52.7 88 132
TPM Grake House Power W[ 15 | 1.92 | 233 | 2.9 | 3.53
Sound. Level dB(A)
Remarks Vlbr;Jtion (um) H \ A H \ A
4 FAN SIDE MOTOR SIDE
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TEST REPORT & PERFORMANCE CURVE

ltem No. Test No. Customer SLAEINA
Serial No. Testing Method:Pitot Tube, Monometer,@Out Let Side | User '
Type  SIROCCO FAN Test Tube:Dio. 400mm, Length 4.5ml Area 0.126m *| Test Date 2008.02.13.
Model DMSF—2.5-S4 ’ Nozzle:lnlet 400 Q.126m?, Outlet X , m 2| Witness
Gos Quantity mjmin| 60 MOTOR : Type TEFC Frame No. Insulotion F Class | Test KIM C.K. 77
Stotic Press. mmAq| 50 1.5kW, 4p, 1720rpm, 3 8, 60Hz, 460/ Volt | Check You v.s¢ ‘Z
Motor HP kW] 1.5 3.1/ Amp, Serial No Maker HICO | Boromelric Pressure 760 mmHg
Fan Speed rpm | 1060 Beoring Size : #6308 X 2EA Test Temperature 20 ‘C
Efficiency % 42 Power Drive : Coupling Belt 3y Type390F X 2 eo Relative Humidity 65 %
Temperature ‘¢| 20 Pulley : Fon ¢ 6.5"  Motor ¢ 4" Gos Test Weight 1.2 Kg/m?
Gas Spec. W. Kg/m’| 1.2 Meterial : Impeller SS400 , Casing SS400 , Shaft SM45C
Survey No. 1 2 3 (1) 5 6 7 Ref. Data
Static Press. (Ps) mmAq| 63.1 | 57.5 | 58.7 52 34.5 Ku — Ns —
Velocity Press.  (Pd) mmAq| O 0.3 1.3 3.8 7 U2 - Cm2 —
Total Press. (Pt) mmAq| 63.1 | 57.8 | 60.1 | 558 41.6 D2 — DI -
Gas Quontity  (Q) m/hin 3 18 36 | 60 81 B2 — Bl -
BLOWER | Speed (N) ipm] - - - 1065 - Bt2—- Bt -
Static Ar House P.  (As) kW 0.029 ] 0.16 | 0.34 | 0.5 | 0.45 7 -
Total Air House P. (&) kW 0.029 ] 0.17 | 0.35 | 0.54 0.55 Equations -
Static Efficiency (n) %] 3.9 20.3 | 35.5 42 25.4 Q=60Av
Total Efficiency (n) %] 39 | 204 | 364 | 451 | 30.5 5
Votage (€ V| 462 | 462 | 462 | 462 | 462 =60A | =2 pd
Current () Amp| 159 | 1.71 | 1.99 | 2.49 3.7 r
MOTOR | Input Power (o) KW| - — - - -
Efficiency {(nm) % - - - - -
Output Power (o) kW] 0.77 | 0.83 | 0.97 | 1.21 1.8
Reduced Static Press. mmAq | 63.1 | 57.5 | 58.7 52 34.5
t o0'C Total Press. mmAq | 63.1 | 57.8 | 60.1 | 55.8 41.6
1°0 50 Gas Quantity m/min| 3 18 36 60 81
"P™ I'Brake House Power w| 077 [ 083 | 097 | 1.21 | 138
Sound Level ~ dB(A)
Remarks " H \ A H 3 A
Vi
ibration () FAN_SIDE MOTOR_SIDE
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TEST REPORT & PERFORMANCE CURVE

NAAC NI

ftem No. Test No. Customer BY AME JIA
x'*Qn\riol No. Testing Method:Pitot Tube, Monometer,@Out Let Side | User
,};)e SIROCCO FAN Test Tube:Dia. $300 mm, Length 3.5ml Area 0.07 m ?| Test Date 2008.02.13
Model DMSF—#2-S4 Nozzle:lnlet 8310 ,0.075m?, Outlet X . m 2| Witness
Gas Quantity m7min| 40 MOTOR : Type TEFC  Frame No. Insulation FClass | Test KIMC.K. |,
Static Press.  mmAqj 30 0.75kW, 4p, 1720rpm, 3 ¢, 60Hz, 460/ Volt | Check You v.s./
Motor HP kW | 0.75 1.6/ Amp, Serial No Moker HICO | Barometric Pressure 760 mmHg
Fon Speed rpm | 1100 Beoring Size : #6306x2EA Test Temperature’ 20 ‘C
Efficiency %| 46.7 Power Drive : Coupling— Belt 3V Type 3501 X 2 ea Relative Humidity 65 %
Temperoture 'c| 20 Pulley : Fon 855 Motor #3.5" ‘ Gas Test Weight 1.2 Kg/m’
Gas Spec. W. Kg/m*| 1.2 Meterial : Impeller SS400 , Casing SS400 , Shaft SM45C
Survey No. 1 2 3 O] 5 6 N Ref. Data
Static Press. (Ps) mmAq| 38.8 | 35.3 36.1 32 21.2 ’ Ku — Ns —
Velocily Press.  (Pd) mmAq| O 0.4 1.9 5.3 9.8 U2 - . Cm2 -
Tolal Press. (Pt) mmAq| 38.8 | 35.8 | 38.1 37.3 | 311 p2 — Dl —
Gos Quantity  (Q) m/nin 2 12 24 40 54 B2 — Bl -
BLOWER |Speed (N) pm| - - - 1108 | - Bt2 — B -
Stalic Ar House P.  (As) kW 0.009 | 0.059 | 0.14 0.2 0.18 7 -
Total Air House P. (A) kKW 0.008 | 0.07 | 0.14 0.24 | 0.27 Equations
Stalic Efficiency () %] 3.7 19.3 | 33.8 40 241 Q=60Av
Total Efficiency (n) %] 3.7 19.6 | 35.7 | 46.7 | 35.3 >
Votage () V| 461 | 461 | 461 | 461 | 461 —60A | =2 pd
Current () Amp| 0.70 | 0.75 0.87 1.11 | 1.64 r
MOTOR |Input Power (La) kW] - -~ — - -
7 ' Efficiency (nm) % - - — - -
) Output Power (Lb) kw| 0.33 | 0.35 | 0.41 0.52 | 0.77
B Static Press. mmAq | 38.8 | 35.3 | 36.1 32 21.2
Reduced
N 20C Total Press. mmAq | 38.8 | 35.8 | 38.1 37.3 | 311
1°1 00 Gos Quantity m/min| 2 12 24 40 54
1OOTPM Igroke House Power Wl 0.33 | 0.35 | 0.41 | 052 | 0.77
Sound Level dB(A)
Remarks Vibration- (ym) H28 |V25 |A22 |H15 (V24 |A 20
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i DAE-MYUNG ENG
}

Vibration Test Report

Report No.: VIR-DP-0821

Sheet No. : 1 OF 5

Tech. Spec. No.: ' Equip Name/No. : Customer :
_ AIRFOIL FAN /[ - s% AE I3 (F)
part Name/No : QP No. Procedure No.: Sequence No. :
FAN ASS'Y - - -
" Design Conditions / Test Conditions
Test item Design Conditions Test ,_‘_Conditions
Fan Type/ Model AIRFOIL FAN/DMLA-3.5-54 AIRFOIL FAN/DMLA-3.5-S4
Air Flow Rate( m°/min ) 136 136
RPM 2190 R 2195
Air Temp. (' C ) .20 20
Static Pressure( mmAq ) 138 145
Relative Humidity ( % ) N/A N/A
.Rated Power Input ( Kw ) 7.5 5.75

Measuring Equipment (Type & Name)

v | VM-3304 ( Serial

No: 01—02220-009 )

~

Approved by

QC Inspector
7
v.8.YOU < 7742

QA Dept.

MGR ¢

\ Test Results :

) (Measuring Unit : mm/sec)

! Measuring position Acceptance| Measuring value (mm/sec) o :
- . Criteria . ) ) - Results Remark
Fan NO. Position (mm/sec) Driving Side Driven Side

Horizontal 2.2 2.7
ARFOIL FAN-1 | Vertical 6.3 Max. 3.3 3.5 0.K
Axial 2.8 3.4
Horizontal 2.4 2.8
ARFOIL FAN-2 | Vertical 6.3 Max. 3.1 3.7 0K
Axial 2.4 2.9
Prepared by C.K.KIM Rgmarks : .




Report No.: VIR-DP-0822
1 DAE-MYUNG ENG Vibration Test Report
} ‘ : Sheet No. : 2 OF 5
Tech. Spec. No.: ‘ Equip Name/No. @ . Customer :
_ TURBO FAN [/ - S S% AZ A (F)
pPart Name/No : QP No. : Procedure No.: Sequence No. :
FAN ASS'Y - - -
Design Conditions / Test Conditions
Test ltem ) Design Conditions Test Conditions
Fan Type/ Model TURBO FAN/DMTF-3.25-54 TURBO FAN/DMTF—3.25—84
Air Flow Rate( m®/min ) 88 ' 88
APM | 2050 — 2060
Air Temp. ( T ) _ 20 20
Static' Pressure( mmAgq ) 220 228
Relative Humidity ( % ) N/A N/A
Rated Power Input ( Kw ) 5.5 5.65
Measuring Equipment (Type & Name) I VM—-3304 ( Serial No: 01-02220-009 )
_Test Results :
/l’ . (Measuring Unit : mm/sec)
Measuring position Acceptance| Measuring value (mm/sec) o
" Criteria - - - Results Remark
-Fan NO. Position (mm/sec) Driving Side Driven Side
Horizontal 2.2 2.7
TURBO FAN-1 [ Vertical 6.3 Max. 3.3 3.0 O.K
Axial 1.7 .24
Horizontal 2.5 2.4
TURBO FAN-2 Vertical 6.3 Max. 3.2 3.3 0O.K
Axial 1.9 2.4
Prepared by C.K.KIM Remarks :
. QC Inspector ’
Approved by Y.S.YOU //) 7{;
' QA Dept. MGR?




Report No.: VIR-DP-0823

DAE;MYUNG EN'G Vibrati(_)n‘Test Report Sheet No. : 3 OF

J

/

Tech. Spec. No.: ‘ Equip Name/No. : Customer :
_ SIROCCO FAN /[ - £ AZ I (F)
part Name/No : QP No. : Procedure No.: Sequence No. :
FAN ASS'Y - = -
Design Conditions / Test Conditions
Test ltem Design Conditions Test"Conditions
Fan Type/ Model SIROCCO FAN/DMSF-2.5-84 SIROCCO.'FAN/DMSF—2.5—S4
Air Flow Rate( m®/min ) 60 60
RPM 1060 R 1065
Air Temp. ( T ) 20 20
Static Pressure( mmAa ) 50 52
Relative Humidity ( % ) N/A N/A
Rated Power Input ( Kw ) 1.5 i.21
Measuring Equipment (Type & Name) | VM-3304 ( Serial No: 01-02220-009 )
Test Results .
(Measuring Unit : mm/sec)
Measuring position Measuring value (mm/sec) _
"Fan NO. P'ositi;)n ACCCefg;?izce Driving Side Driven Side ik Results Remark
(mm/sec)
| Horizontal 1.9 2.0
SIROCCO FAN | Vertical 6.3 Max. 1.7 1.5 oK
Axial 1.8 1.5
Horizontal
Vertical
Axial
Prepared by C.K.KIM Remarks :
QC Inspector
Approved by Y.S.YOU r/77/g

QA Dept. MGR .




| DAE-MYUNG ENG
. |

Vibration Test Report

Report No.: VIR-DP-0824

Sheet No. : 4 OF 5

Téch. Spec. No.: ,

Equip Name/No. :
SIROCCO FAN [/ -

Customer :
S AZE JH (F)

=

Approved by

Y.8.YOU //)OL&
QA Dept. MGR 7.

Part Name/No : QP No. : Procedure No.: Sequence No. :
FAN ASS'Y - - -
Design Conditions / Test Conditions
Test ltem Design Conditions Test “Conditions
Fan Type/ Model SIROCCO FAN/DMSF-2-54 SIROCCO FAN/DMSF-2-S4
Air Flow Rate( m*/min ) 0 40°
RPM 1100 . - 1108
Air Temp. ( T ) 20 15
?tatic Pressure( mmAq ) 30 32
Relative Humidity ( % ) N/A N/A
Rated Power Input ( Kw ) 0.75 0.52
Measuring Equipment (Type & Name) | VM-3304 ( Serial No: 01-02220-009 )
Test Results : '
(Measuring Unit : mm/sec)
Measuring position Measuring value (mm/sec) ]
“Fan NO. Position Acgﬁzfﬂigce Driving Side Driven Side Results Remark
{(mm/sec) : :
.Horizontal 1.6 1.7
SIROCEO | Vertical 6.3 Max. 1.4 1.5 0.K
Axial 1.4 1.45
Horizontal 1.8 1.7
S‘FR&(Z%O Vertical 6.3 Max. 1.3 1.6, 0.K
Axial 1.2 1.5 °
Prepared by C.K.KIM Remarks :
' QC Inspector

(=) '\Q’JJ i?.'i?.- ‘I\?
ST




| DAE-MYUNG ENG
)

Vibration Test Report

Report No.: VIR-DP-0824

Sheet No.. : 5 OF 5

Tech. Spec. No.:

Equip Name/No. :
SIROCCO FAN /

Customer :
S AE JIA (F)

part Name/No : QP No. @~ Procedure No.: Sequence No. :
FAN ASS'Y - - -
Design Conditions / Test Conditions

Test liem Design Conditions Test,Conditions
Fan Type/ Model SIROCCO FAN/OMSF-2-54 SIROCCO FAN/DMSF~2—84‘
Air Flow Rate('m®*/min ) 40 46
RPM 1100 e 1108
Air Temp. ( T ) 20 15
Static Pressure( mmAq ) 30 32
Relative Humidity ( % ) N/A N/A
Rated Power Input ( Kw ) 0.75 0.52

Measuring Equipment (Type & Name)

| vM-3304 ( Serial

No: 01-02220-009 )

Approved by

QC Inspector

QA Dept.

Y.S.YOU 77@;

MGR

Test . Results
] (Measuring Unit : mm/sec)
Measuring position Measuring value (mm/sec)
: . Acce.pta'nce Results Remark
Fan NO. Position Criteria Driving Side Driven Side
(mm/sec)
Horizontal 1.2 1.6
SE‘&Q%O Vertical 6.3 Max. 1.1 1.5 0.K
Axial 1.2 1.1
Horizontal 1.3 1.4
S‘If‘&c_ﬁo Vertical 6.3 Max. 1.2 1.2, 0.K
Axial 1.5 1.3
Prepared by C.K.KIM Remarks :




Report No. : SOU-DP-0821.

N DAE—MYUNG ENG SOUND LEVEL TEST REPORT
C : Sheet No. : 1 OF 9

o

Tech. Spec. No.: ’ Equip Name/No. : Customer :
) AIRFOIL FAN [ - s AME 7l A (F)
Part Name/No : QP No./ Seq No. ' Procedure No.:
FAN ASSY - -

Design Conditions / Test Conditions

ftems , Design Conditions Test Cdnditions
Fan Type! AIRFOIL FAN-1/DMLA-3.5-S4 AIRFOIL FAN-1/DMLA-3.5-S4
Air Flow Rate( m*/min ) 136 ' 136
RPM | 2190 : 2195
Air Temp. ( T ) N/A N/A
Static Pressure ( mmAq ) 138 ’ 145
Relative Humidity ( % ) N/A NIA
Rated Power ( Kw ) 7.5 5.75

Measuring Equipment (Type & Name)

\] Tester & Test Date
_.// Test Results )
(Measuring Unit : dBA)
" Measuring position Sound Level dB(A) '
Acceptance Background Displa Measuring Representa Result
Number | Distance | Criteria{dBA) g_ piay g 'p suls
Noise value value tive value
1 M 3 .
1 M AX ! 84 86, | (Suction Side) oK
AX . .
2 ™ M 71.5 88 1-38 (Discharge side) oK
3 1™ MAX 72 83 83 . 0K
(Casing)
1 : : . . K-
4 M MAX 72 83.5 83.5 (Motor) 0.K
Note: 1. The locations which are subject to air flow effect shall not consider asa easuring point
2.
¢ 3| Prepared by C.K.KIM Remarks :
. Iy
0 QC Inspector

Approved by : Y.S.YOU /74?

QA Dept. MGR/
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DAE-MYUNG ENG

SOUND LEVEL TEST REPORT

Report No. : SOU-DP-0821

Sheet No. 2 OF 9

Tech. Spec. No.:

Equip Name/No. :

Customer :

AIRFOIL FAN [ - sor AE I A (F)
Part Name/No : QP No./ Seq No. : ‘Procedure No.:
FAN ASSY - -
Design Conditions / Test Conditions *
Items Design Conditions Test Conditions

Fan Typel AIRFOIL FAN-2DMLA-3.5-S4 AIRFOIL FAN-2DMLA-3.5-S4
Air Flow Rate( m*/min ) 136 --
RPM 2190 -
Air Temp. ( T ) N/A N/A
Static Pressure { mmAq ) 138 --
Relative Humidity ( % ) N/A N/A
Rated Power ( Kw) 7.5 --
Measuring Equipment (Type & Name)
Tester & Test Date

Test Results :

(Measuring Unit : dBA)
Measuring position Sound Level dB(A)
Acceptance Background Displa Measuring |Representa- tive Results
Number | Distance | Criteria(dBA) 9! play g |"eP
Noise value value value
1 iM MAX. 74 85 87 (Suction Side) 0.K
M ’ .
2 M AX 725 87 88 (Discharge side) 0.K
3 M MAX 71 85 835 . 0K
. : . (Casing) :
4 iM MAX 72 83 84 (Motor) O.K

2.

Note: 1. The locations which are subject to air flow effect shall not consider asa easuring point

C.K.KIM

Prepared by

QC Inspector

Y.S.YOU //74

Approved by

QA Dept.

MGR., Y

Remarks :

O4 L.t




Report No. : SOU-DP-0822

DAE-MYUNG ENG | SOUND LEVEL TEST REPORT |

Sheet No.
Tech. Spec. No.: Equip Name/No. : Customer :
TURBO FAN [ - SoF AE 7| A (F)
Part Name/No : QP No./ Seq No. : Procedure No.:
FAN ASSY ' - ' -

Design Conditions / Test Conditions

ltems Design Conditions Test Conditions
Fén Typel i TURBO FAN-1/DMTF-3.25-S4 TURBO FAN-1/DMTF-3.25-S4
Air. Flow Rate( m*/min ) 88 ' - 88
RPM 2050 2053
Air Temp. ( T ) _ N/A NIA
Static Pressure ( mmAq ) 220 . 228
Relative Humidity { % ) NIA N/A
Rated Power ( Kw ) 5.5 5.65

Measuring Equipment (Type & Name).

Tester & Test Date

Test Resulis o .
. (Measuring Unit : dBA)
Measuring position Sound Leve! dB(A)
Acceptance Background Displa Measuring |Representa- tive Results
Number | Distance | Criteria(dBA) g_ piay g P
. Noise value value value

1 1M MAX 72 82 82 (Suction Side) 0.K

2 iM MAX 72 87 87 (Discharge side) 0.K

3 iM MAX 72.5 83 ' 83 . 0.K

(Casing)
4 1M MAX 72 82 82 (Motor) . 0.K

Note: 1. The locations which are subject to air flow effect shall not consider asa easuring point

Prepared by C.K.KIM ) Remarks :
QC Inspector

Approved by : Y.S.YOU /'f 7%

QA Dept. MGR 7




N

)

Report No. : SOU-DP-0822
DAE—MYUNG EN(G | SOUND LEVEL TEST REPORT
Sheet No. 4 OF 9
Tech. Spec. No- Equip Name/No. : Customer :
TURBO FAN [ - =z AZE I A (F)
Part Name/No : QP No./ Seq No. : Procedure No.:
FAN ASSY ) )
Design Conditions / Test Conditions
Items Design Conditions Test Co?’xditions
Fan Typel TURBO FAN-2/DMTF-3.25-S4 TURBQ FAN-2/DMTF-3.25-84
Air Flow Rate( m’/min ) 88 e -
RPM 2050 -
Air Temp. { T ) N/A N/A
Static Pressure ( mhmAq ) 220 -
Relative Humidity ( % ) N/A N/A
Rated Power { Kw ) 5.5 -
Measuring Equipment (Type & Name)
Tester & Test Date
Test Results -
_ . (Measuring Unit : dBA)
Measuring position Sound Level dB(A)
Acceptance Background Displa Measuring |Representa- tive Results
Number | Distance | Criteria(dBA) d piay 9 P
. Noise value value vaiue
1 iM MAX 71 84 85 (Suction Side) 0.K
2 1M - MAX 73 84 85 (Discharge side) oK
3 1M MAX 73.5 84 83 . oK
(Casing)
4 1M MAX 74 84 83 (Motor) 0.K
Note: 1. The locations which are subject to air flow effect shall not consider asa easuring point
2.
Prepared by C.K.KIM Remarks :
QC Inspector .
Approved by Y.S.YOU //.-/7 / ? <1 o 245 4
i - 2l UL S b
QA Dept. MGR == 3 N
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DAE-MYUNG ENG

SOUND LEVEL TEST REPORT

Report No. : SOU-DP-0823

Sheet No. 5 OF 9

Tech. Spec. No..

Equip Name/No. :
SIROCCO FAN [ -

Customer :
sor AE 7| A (F)

Part Name/No : QP No./ Seq No. : Procedure No.:
FAN ASSY - -
Design Conditions / Test Conditions

ltems Design Conditions Test Coﬁr_\ditions
Fan Typel SIROCCO FAN/DMSF-2.5-54 SIROCCC FAN/DMSF-2.5-54
Air Flow Rate( m’/min ) ' 60 60
RPM 1060 1065
Air Temp. ( T ) NIA NIA
Static Pressure ( mmAq ) 50 52
Relative Humidity ( % ) N/A N/A
Rated Power ( Kw) 1.5 1.21

Measuring Equipment (Type & Name)

Tester & Test Date

Test Results

(Measuring Unit : dBA)

Measuring position Sound Level dB(A)
Acceptance Background Displa Measuring |Representa- tive Results
Number | Distance | Criteria(dBA) 9 piay 9 P
: Noise value value value
' M ’ 0. . .
1 1M ~ MAX 55 60.5 60.5 (Suction Side) 0.K
AX . 5 3. .
2 1M M 54.5 63 63.5 (Discharge side) 0K
3 iM MAX 55 64 64 . 0.K
i (Casing)
6
4 1M MAX 55 3 .83 (Motor) 0.K

Note: 1.  The locations which are subject to air flow effect shall not consider asa easuring point

Prepared by

C.K.KIM

Remarks

QC Inspector

Approved by

Y.S.YOU

QA Dept.

MGR*/ * &




_ : Report No. : SOU-DP-0824
DAE_MYUNG ENG | SOUND LEVEL TEST REPORT
\ﬁ Sheet No. 6 OF 9
Tech. Spec. No.: P Equip Name/No. : Customer :
SIROCCO FAN [/ - Sof AlE 7| A (F)
Part Name/No : QP No./ Seq No. : Procedure No.:
FAN ASSY - -
Design Conditions / Test Conditions
Items Design Conditions Test Conditions
Fan Typel SIROCCO FAN-1/DMSF-2-S4 SIROCCO FAN-1/DMSF-2-S4
Air Flow Rate( m*/min ) 40 46
RPM 1100 - 1108
Air Temp. ( C ) N/A N/A
Static Pressure ( mmAg ) 30 32
Relative Humidity ( % ) N/A N/A
Rated Power ( Kw) 0.75 0.52
Measuring Equipment (Type & Name)
7 Tester & Test Date
‘]: Test Results
o (Measuring Unit : dBA)
Measuring position Sound Leve! dB(A) )
' Acceptance Background Displa Measuring |Representa- tive Results
Number | Distance | Criteria(dBA) g. play g P
Noise value value value
1 M MAX 65 70.5 70.5 (Suction Side) O0.K
2 iM MAX 64.5 73.5 73.5 (Discharge side) O.K
3 1M MAX 65 74 74 . O.K
: (Casing)
4 1M MAX 65 73 73 (Motor) oK
Note: 1. The locations which are subject to air flow effect shall not consider asa er;lsuring point
2.
Prepared by C.K.KIM Remarks :
Ko QC Inspector
1111111 4
g’y
Approved by’ Y.8.YOU \7/&
QA Dept. MGH’ " .~
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, Report No. : SOU-DP-0824
DAE~MYUNG ENG | SOUND LEVEL TEST REPORT
\)’ . Sheet No. : 7 OF 9
Tech. Spec. No.: - Equip Name/No. : - Customer :
) SIROCCO FAN [ - S AE 71 A (F)
Part Name/No : QP No./ Seq No. : Procedure No.:
FAN ASSY - -
Design Conditions / Test Conditions
items Design Conditions Test Cq\nditions
Fan Typel SIROCCO FAN-2/DMSF-2-54 SIROCCO FAN-2/DMSF-2-S4
Air Flow Rate( m¥/min ) 40 - -
RPM 1100 . Y -
Air Temp. ( T ) NIA N/A
Static Pressure { mmAq ) 30 --
Relative Humidity ( % ) ‘ N/A N/A
Rated Power { Kw) 0.75 --
Measuring Equipment (Type & Name)
| Tester & Test Date
\ Test Results
e (Measuring Unit : dBA)
Measuring position Sound Level dB(A) j
Acceptance Background Displa Measuring {Representa- tive Results
Number | Distance | Criteria(dBA) 9 play g |Rep
Noise value value value
‘ 6 1. . .
_1 1M MAX 5 71.5 70.5 (Suction Side) 0.K
2 iM MAX 64 73.5 72 (Discharge side) 0.K
3 1M MAX 64 73 75 . O.K
(Casing)
4 1M MAX 65 73 74 (Motor) Q.K
Note: 1. The locations which are subject to air flow effect shall not consider asa easuring point
2.
Prepared by C.K.KIM Remarks : g
QC Inspector
-Approved by : Y.S.YOU /)72( (\"
QA Dept. MGR '




Report No. : SOU-DP-0824

DAE-MYUNG ENG | SOUND LEVEL TEST REPORT

Sheet No. : 8 OF 9

Tech. Spec. No.:

. Equip Name/No. : Customer :
SIROCCO FAN [ - sg AE I A (F)
Part Name/No : QP No./ Seq No. : Procedure No.:

FAN ASSY - -

Design Conditions / Test Conditions

ltems Design Conditions Test Conditions
Fan Typel SIROCCO FAN-3/DMSF-2-54 SIROCCO FAN-3/DMSF-2-S4
Air Flow Rate( m*/min ) 40 _ - '
RPM 1100 L e -
Air Temp. ( T ) N/A N/A
Static Pressure { mmAq ) 30 - -
Relative Humidity ( % ) . N/A : .NIA
Rated Power ( Kw ) 0.75 --

Measuring Equipment (Type & Name)

Tester & Test Date

N

Test Results ,
(Measuring Unit : dBA)
Measuring position Sound Level dB(A)
Acceptance Background Displa Measuring |Representa- tive Results
Number | Distance | Criteria(dBA) 9 play 9 P
Noise value value value

1 1M MAX 65 71 . 70.5 (Suction Side) O.K

2 M MAX 64.5 74 723.5 (Discharge side) O.K

3 1M MAX 64 74.5 74 . O.K

. (Casing)
73 ' .
4 1M _ MAX 65 73.5 73 (Motor) ] 0.K

Note: 1. The locations which are subject to air flow effect shall not consider asa easuring point

2.
Prepared by : C.K.KIM Remarks :
QC Inspector
‘Approved by Y.S.YOU Qﬂ;ﬁ}’iz
QA Dept. MGR 7}




e

Report No. : SOU-DP-0824

DAE-MYUNG ENG | SOUND LEVEL TEST REPORT

Sheet No. : 9 OF 9

N .
N

Tech. Spec. No.: . Equip Name/No. : Customer : .
SIROCCO FAN [ - Eg ME I A (F)
Part Name/No : QP No./ Seq No. : Procedure No.:
FAN ASSY : - -
Design Conditions / Test Conditions

ltems - Design Conditions Test Cq\nditions
Fan Typel SIROCCO FAN-4/DMSF-2-S4 SIROCCO FAN-4/DMSF-2-54
Air Flow Rate( m®/min ) 40 -
RPM 1100 - A -
Air Temp. ( T ) N/A N/A
Static Pressure ( mmAq ) 30 - )
Relative Humidity ( % ) N/A NIA '
Rated Power ( Kw ) 0.75 -

Measuring Equipment (Type & Name)

Tester & Test Date

Test Results
(Measuring Unit : dBA)
Measuring position Sound Level dB(A) )
' Acceptance Background Displa Measuring }Representa- tive Results
Number | Distance | Criteria(dBA) 9 piay g |Rep
. Noise value value value
’ 6 5 . .
1 iM MAX 2 71 71.5 (Suction Side) 0.K
5 72.5 . .
2 1M MAX 62 2 72.5 (Discharge side) 0.K
3 1M MAX 64 73 73 . O.K
(Casing)
4 1M MAX 64 72 72 (Motor) 0.K

Note: 1. The locations which are subject to air flow effect shall not consider asa easuring point

2,

Prepared by : C.K.KIM Remarks
" QC Inspector

Approved by Y.S.YOU /@//Zé

QA Dept. MGR

fo v -
N

c ..l M ¢ i

o W 215
oo S e S
@tl’ c]:.-\Lr_ 3}

S ]
Lyeeudd




S

- Equip. Name/No.:
N/ A AIRFOIL FAN

B
i
£
fob

Doc. No.: BA-DP-0821
DAE-MYUNG FNG| BALANCING CHECK SHEET
Sheet No : of 9
’ Customer :

s AZE J|A (F)

Part Name/ NO : FolFHEA HE

Sequence No. :

AIRFOIL FAN - IMPELLER NITA N/ A
Descriptions Dynamic Balancing
Rotor Model DMLA-#3.5-54 Rotor Radius @530 mm
. : Rotor
Rotor Weight 32 Kg Revolution 610 RPM
Testing Equip. Dynamic Balancing M/C
1 )} Dynamic Balancing Check Result = ‘[J : Acceptable, [J: Unacceptable
Acceptable Residual Initial  Unbalancing Residual Unbalancing
Positions Unbalancing mass
( G6.3, grad ) Angle(deg.) Mass( g ) Angle(deg.) Mass( g )
Left Side 6.31 {um) 98 43.5 215 0.8
Right Side 6.31 (um) 145 52 115 0.7
2) Overspeed Test ( Customer Witness : )
Test ltem Design Conditions Actual Conditions | Acceptance Criteria Results
Revolutions RPM RPM
No deformation and
No crack
Duration Min. Min.

Note : 1) Dynamic Balancing Acceptance Criteria : G 6.3
2) Calculation @ - Balance quality( 6.3 mm/sec) = &*n/9550.
- Unbalancing mass(mr: g-mm) = & M/2( 20 @) or M1H FE)
. Unbalancing mass(g-rad ) = 1/2 x 6.3 x 9,550/n x MIR '
Where, ¢ = Correction plane mass eccentricity(um)
M = rotor weight{ Kg) '
n = pm. R = rotor radius.

C.K.KIM Remarks -

QC Inspector

Prepared by

Y.S.YOU
QA Dept. MGR

Approved by

/ M//[’ :




Doc. No.: BA-DP-0821
) DAE-MYUNG ENG| BALANCING CHECK SHEET .
‘ Sheet No . 2 of 9
HtS, Equip. Name/No.: Customer :
N/ A AIRFOIL FAN sor AE J|H (F)
Part Name/ NO : Jof FHAM HE Sequence No. :
AIRFOIL FAN - IMPELLER N/ A NI A
Descriptions Dynamic Balancing
Rotor Mode! DMLA-#3.5-S4 Rotor Radius #530 mm
. ’ Rotor
Rotor Weight » 32 Kg Revolution 605 RPM
Testing Equip. Dynamic Balancing M/C e

1 ) Dynamic Balancing Check Result = [J : Acceptable, [J: Unacceptable

Acceptable Residual Initial - Unbalancing Residual Unbalancing
Positions Unbalancing mass
(G6.3, grad ) Angle(deg.) Mass{ g ) Angle(deg.) Mass( g )
: Left Side 6.36 {um) 112 38 95 1.3
y
i
N Right Side 6.36 (um) 252 58 88 . 1.1
2) Overspeed Test ( Customer Witness : )
Test ltem Design Conditions Actual Conditions | Acceptance Criteria Results
Revolutions RPM RPM :
No deformation and
No crack
Duration Min. Min.

Note : 1) Dynamic Balancing Acceptance Criteria : G 6.3
2) Calculation :

- Balance quality( 6.3 mmisec) = £*n/9550.
. Unbalancing mass(mr: g-mm) = g* M/2( 22 BE) or M ZE)
. Unbalancing mass(g-rad ) = 1/2 6.3 x 9,550/n x MIR
Where, ¢ = Correction plane mass eccentricity(um)
M = rotor weight{ Kg)
n = rpm. R = rotor radius.

Prepared by

C.K.KIM Remarks °

i Approved by

QC Inspector

Y.S.YOU V,AL/[Wév

QA Dept. MGR: /
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Doc. No.. BA-DP-0822
DAF-MYUNG ENG| BALANCING CHECK SHEET _
Sheet No : 3 of 9
AUHST, : Equip. Name/No.: Customer :
N/ A TURBO " FAN Sk AE JIA (F)
Part Name/ NO : Foil M HE Sequence No. :
TURBO FAN - IMPELLER NTA N/ A
Descriptions Dynamic Balancing
Rotor Model DMTF-#3.25-54 Rotor Radilis | 2490 mm
: Rotor
Rotor Weight 21 Kg Revolution 607 RPM
Testing Equip. Dynamic Balancing M/C

1 ) Dynamic Balancing Check Result = (0 : Acceptable, [ : Unacceptable

Acceptable Residual Initial  Unbalancing Residual Unbalancing

Positions Unbalancing mass
( G6.3, grad ) Angle(deg.) Mass( g ) Angle(deg.) . Mass( g )

L;aft Side 4.5 {um) 74 : 42 42 1.0
Right Side 4.6 (um) 118 50 265 . 1.3
2) Overspeed Test ( Customer Witness : . }
Test ltem Design Conditions Actual Conditions | Acceptance Criteria Results
" Revolutions RPM RPM ’
No deformation and

No crack

Duration : Min. Min.

Note : 1) Dynamic Balancing Acceptance Criteria : G 6.3
2) Calculation © - Balance quality( 6.3 mm/sec) = "&*n/9550.
- Unbalancing mass(mr: g-mm) = ¢* M/2( 2 =3) or M1 BE)
- Unbalancing mass(g-rad ) = 1/2 x 6.3 9,550/ x MIR
Where, ¢ = Correction plane mass eccentricity(um)
M = rotor weight{ Kg)
n = mpm. R = rotor radius.

Prepared by C.K.KIM Remarks
QC Inspector

Approved by Y.5.YOU /7 Z%

QA Dept. MGR' /
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- Unbalancing mass{g-rad ) = 1/2 x 6.3 9,550/n x M/IR
Where, ¢ = Correction plane mass eccentricity(um)
M = rotor weight{ Kg)
n = pm. R = rotor radius.

: Doc. No.: BA-DP-0822
DAE-MYUNG ENG| BALANCING CHECK SHEET
Sheet No : 4 of 9
HekHS, Equip. Name/No.: Customer :
NTA TURBO FAN Sok AlZ J|H (F)
Part Name/ NO : TJoj AN HF Seduence No. :
TURBO FAN - IMPELLER N/A N/A
Descriptions Dynamic Balancing
Rotor Model DMTF-#3.25-S4 Rotor Radius 2490 mm
. . Rotor
Rotor Weight 21 Kg Revolution 607 RPM
Testing Equip. Dynamic Balancing M/C ot
1 ) Dynamic Balancing Check Result = [] : Acceptable, [ : Unacceptable
Acceptable Residual Initial Unbalancing’ Residual Unbalancing
Positions Unbalancing mass
( G6.3 , grad ) Angle(deg.) Mass( g ) Angle(deg.) Mass( g )
Left Side 4.5 (um) 74 42 42 1.0
Right Side 4.6 (um) 118 50 265 - 1.3
2) Overspeed Test ( Customer Witness : )
Test {tem Design Conditions Actual Conditions | Acceptance Criteria Results
Revolutions RPM RPM
No deformation and
No crack
Duration Min. Min.
Note : 1) Dynamic Balancing Acceptance Criteria : G 6.3 '
2) Calculation : - Balance quality( 6.3 mm/sec) = €"n/9550.
- Unbalancing mass(mr: g-mm) = e* M/2( 2% B¥) or M(1H =)

C.K.KIM
QC Inspector

Prepared by Remarks :

)
Y.S.YOU / ,,-/Z///u
QA Dept. MGR 7

Approved by
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_ Doc. No.: BA-DP-0823
DAE-MYUNG ENG| BALANCING CHECK SHEET
: v ) Sheet No : 5 of 9
HietHE, Equip. Name/No.: Customer :
N/A SIROCCO FAN SoF ME JIAH (F)
Part Name/ NO : o RAM HE Sequence No, :
SIROCCO FAN - IMPELLER N/A N/A
Descriptions Dynamic Balancing
" Rotor Model DMSF-#2.5-S4 Rotor Radits | @380 mm
. Rotor ‘
Rotor Weight 11 Kg Revolution 580 RPM
Tesfing Equip. Dynamic Balancing MIC - - e

1 ) Dynamic Balancing Check Result = [ : Acceptable, [0 : Unacceptable

Acceptable Residual Initial Unbalancing Residual Unbalancing

Positions " | Unbalancing mass
( G6.3 , grad ) Angle(deg.) Mass( g ) Angle(deg.) Mass( g )

Left Side 3.2 (um) 132 15 122 1.0
Right Side 3.2 (gm) 95 12 245 ° . 0.8
2) Overspeed Test ( Customer Witness : )
Test Item Design Conditions Actual Conditions | Acceptance Criteria Results
Revolutions - RPM RPM ‘

No deformation and

No crack
Duration Min. Min.

Note : 1) Dynamic Balancing Acceptance Criteria : G 6.3
2) Calculation : - Balance quality( 6.3 mm/sec) = &*n/9550.
- Unbalancing mass(mr: g-mm) = e* M/2( 2% ZHE) or M(1H HE)
- Unbalancing mass{g-rad ) = 1/2 x 6.3 X 9,550/n x M/R
Where, ¢ = Correction plane mass eccentricity(um)
M = rotor weight( Kg)
n = rpm. R = rotor radius.

Prepared by ' C.K.KIM Remarks :
QC Inspector :

Approved by Y.S.YOU- ’/)ilz
QA Dept. MGR "’
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Doc. No.. BA-DP-0824
. | DAE-MYUNG ENG| BALANGING: CHECK SHEET
13 Sheet No : 6 of 9
HetHS, Equip. Name/No.: Customer :
NI/ A SIROCCO FAN Eo AME JIA (F)
Part Name/ NO : FojFARAM HS Sequence No. :
SIROCCO FAN - IMPELLER NI A N/ A
Descriptions Dynamic Balancing
Rotor Model DMSF-#2-S4 Rotor Radius 7305 mm
. Rotor
Rotor Weight 7.5 Kg Revolution 582 RPM
Testing Equip. Dynamic Balancing M/C -
1 ) Dynamic Balancing Gheck Result = [J : Acceptable, [J : Unacceptable
Acceptable Residual Initial  Unbalancing Residual Unbalancing
Positions Unbalancing mass
( G6.3, grad ) Angle(deg.) Mass( g ) Angle(deg.) Mass( g )
Left Side 2.8 (um) 38 15 42 1.0
./ | Right Side 2.8 (um) 132 12 105 - 0.8
2) Overspeed Test ( Customer Witness : )
Test Item Design Conditions Actual Conditions | Acceptance Criteria Results
" Revolutions RPM RPM
No deformation and
No crack
Duration Min. Min.
Note : 1) Dynamic Balancing Acceptance Criteria : G 6.3 '
2) Calculation : - Balance quality{ 6.3 mm/sec) = &*n/9550.
- Unbalancing mass(mr: g-mm) = &* M/2( 281 B &) or M(1H =H)
- Unbalancing mass(g-rad ) = 1/2 x 6.3 x 9,550/n x M/R
Where, ¢ = Correction plane mass eccentricity(um)
M = rotor weight( Kg)
n = rpm. R = rotor radius.
Prepared by C.K.KIM Remarks :
QC Inspector : '
Approved by Y.S.YOU ﬁ?[«
QA Dept. MGR ° &
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‘ Doc. No.: BA-DP-0824
DAE-MYUNG ENG| BALANCING CHECK SHEET
) Sheet No : 7 of 9
HetH S, Equip. Name/No.: Customer :
N/TA SIROCCO FAN Zok ME J|H (F)
Part Name/ NO : FoulAM HS ' Sequence No. :
SIROCCO FAN - IMPELLER N/A NJA
Descn‘ptions Dynamic Balancing
Rotor Model  DMSF-#2-S4 Rotor Radius | 2305 mm
: - " Rotor :
Rotor Weight 7.5 Kg Revolution 582 RPM
Testing Equip. Dynamic Balancing M/C

1 ) Dynamic Balancing Check Result = [ : Acceptable, [J : Unacceptable

Acceptable Residual Initial Unbalancing Residual Unbalancing

Positions Unbalancing mass
( G6.3 , grad ) Angle(deg.) Mass( ¢ ) Angle(deg.) Mass( g }

Left Side 2.8 (um} 85 ' 18 115 .0'8
Right Side _2.8 (um) ’ 25 10 285 . 0.7
2) Overspeed Test ( Customer Witness : ')

Test ltem ' Design Conditions Actual Conditions | Acceptance Criteria Results
Revolutions RPM RPM-

No deformation and
No crack

Duration Min. Min.

Note : 1) Dynamic Balancing Acceptance Criteria : G 6.3
2) Calculation : - Balance quality( 6.3 mm/sec) = ¢*n/9550.
- Unbalancing mass(mr: g-mm) = &* M/2( 2% =HE) or M1 HE)
- Unbalancing mass(g-rad ) = 1/2 x 6.3 x 9,550/n X M/R
Where, ¢ = Correction plane mass eccentricity(nm)
M = rotor weight{ Kg)
n = mpm. R = rotor radius.

Prepared by  C.K.KIM Remarks :
QC Inspector ’ ’

Approved by Y.S.YOU //7?114

QA Dept. MGR
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Doc. No.: BA-DP-0824
DAE-MYUNG ENG/| BALANCING CHECK SHEET
_ Sheet No : 8 of 9
A Q,k'ly_i 5. Equip. Name/No.: Customer :
N/A SIROCCO FAN s AE JA (F)
Part Name/ NO : FoFHA HEF Sequence No. :
SIROCCO FAN - IMPELLER N/A N/TA
Descriptions Dynamic Balancing
Rotor Model DMSF-#2-S4 Rotor Radius | 2305 mm
. Rotor -
Rotor Weight 7.4 Kg Revolution 580 RPM
Testing Equip. Dynamic Balancing M/C ’
1 ) Dynamic .Balancing Check Result = [J : Acceptable, [ : Unacceptable
Acceptable Residual Initial Unbalancing ~ Residual Unbalancing
Positions Unbalancing mass
( G6.3, grad ) Angle(deg.) Mass{ g ) Angle(deg.) Mass( g )
Left Side 2.8 (um) 320 11 115 0.8
Right Side 2.8 (um) 75 9.5 48 . 1.1
2) Overspeed Test ( Customer Witness : )
Test ltem Design Conditions Actual Conditions | Acceptance Criteria Results
Revolutions RPM RPM
No deformation and
No crack
Duration Min. Min.
!
Note : 1) Dynamic Balancing Acceptance Criteria : G 6.3 E
2) Calculation : - Balance quality( 6.3 mm/sec) = €*n/9550.
- Unbalancing mass(mr; g-mm) = ¢* M/2( 22 =Hy) or M1 EH)
- Unbalancing mass(g-rad ) = 1/2 x 6.3 % 9,550/n ¥ M/IR
Where, £ = Correction plane mass eccentricity(um)
M = rotor weight( Kg)
n = rpm. R = rotor radius.
Prepared by - C.K.KIM Remarks : 3
QC Inspector : ¥
. o i
(,'IR ? ‘%5 I‘P
Approved by Y.S.YOU /ﬁ é . “’\m '%}_\E} P
QA Dept. MGR / - y
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Doc. No.: BA-DP-0824
DAE-MYUNG ENG| BALANCING CHECK SHEET
Sheet No : 9 of 9
HetHS, Equip. Name/No.: Customer :
N/A SIROCCO FAN sok AE J|A (F)

pPart Name/ NO : FolgEM HE - Sequence No. :

N—

SIROCCO FAN - IMPELLER NITA N/A
Descriptions Dynamic Balancing
Rotor Model DMSF-#2-54 Rotor Radius @305 mm
) . Rotor .
Rotor Weight 7.5 Kg Revolution 583 RPM
Testing Equip. Dynamic Balancing M/C - o
1 ) Dynamic Balancing Check Result = {1 : Acceptable, [0 : Unacceptable
Acceptable Residual Initial  Unbalancing Residual Unbalancing
Positions Unbalancing mass
( G6.3, grad ) Angle(deg.) Mass( g ) Angle(deg.) Mass( g )
Left Side 2.8 (pm) 183 14 77 0.8
Right Side 2.8 (um) 98 15 112 0.5
2) Overspeed Test ( Customer Witness : )
. Test ltem Design Conditions Actual Conditions | Acceptance Criteria Results
Revolutions RPM RPM
No ‘deformation and
No crack
Duration Min. Min.
AY
Note : 1) Dynamic Balancing Acceptance Criteria ! G 6.3 )

2) Calculation : - Balance quality( 6.3 mm/sec) = &*n/8550.
. Unbalancing mass(mr: g-mm) = e* M/2( 2o 2H) or M1 ZE)
. Unbalancing mass(g-rad ) = 1/2 x 6.3 x 9,550/n M/R '
Where, £ = Correction plane mass eccentricity(um)
M = rotor weight( Kg)
n = rpm. R = rotor radius.

C.K.KIM
QC Inspector

Prepared by Remarks :

Y.S.YOU
QA Dept. MGR

Approved by
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& E-Plus

TEST REPORT FOR THREE PHASE INDUCTION MOTOR

\y a4 2C S MNE 85
CUSTOMER 5 )| %4 THOf DATE 20084 028
. YPE
PROJEGT Mo+ 5H19038401 R TEFC SERIAL No. 19038401001
OTELT 75 ok B P WY 60 v | FREGECY 60 Mz
RIS CONT g™ F U 3 ¢ | FRMENo. 25T
N
« MEASUREMENT OF WINDING RESISTANCE (at 15 ©) '
STare 1.005 2 |
« NO LOAD TEST
[ VorTAcE 460 v | CHENT 6.18 A | O 331w | REAECY g0 He
« LOCKED ROTOR TEST .
V%EGE _ Y CU%F%NT _ A %gij ~ W FH—%—QILIJ}E—’?‘-CY _ Hz
* LOAD TEST
[7"M)FACT0H CURRENT EFFICIENCY POYER FACTOR _ _SPEED ' TQRQUE
bo}q HZ(A) a2(%) AE(%) 31®<2(r/min) & = (kaf - m)
25, 6.77 85.84 40.52 1792 1.02
50% 8.28 90.94 62.50 1783 2.05
75% 10.42 91.43 74.09 1773 3.09
100% 13.02 90.47 79.91 1762 4.15
125% 16.03 88.73 - 82.72 1750 5.22
' START _CURRENT
TART O 77.50 A
STARL JOHLE 233.20 %
W R 278.40 %
« TEMPERATURE RISE TEST '« INSULATJON & HIGH VOLTAGE TEST
BEARING " TNSULATION TEST HlGH VOLTAGE TEST
TiME STATOR POTOR 5= ANB. TENP ., =oine 500 V.1 ZGUEH Lo
N oanaa | sanae | Ole OEYLe ; Fees STAI 500 M 1920 V 16000
3.5 h 66 Ki  -Ki 42K - K 15C | | ama - - v {6000
* REMARKS *
High Eff. Motor (R&E HEI|) / 1P
TESTED BY
) /A
HYOSUNG CORPORATION
N EEEEE
AlS B 080-024-8282 Q.A & 055 2 438N EI}%‘IHSY#TEM(HI ofsh Za L RASLICH

_268-9645 FAX. 055-268-9234




i E-Rius
TEST REPORT FOR THREE PHASE INDUCTION MOTOR

) g4 25 HEI AE SEA
ER = o
U 50| M E | DATE 20081 02
PROJEGT Mo-  SH19038401 i TEFC SERIAL No. 19038401002
o 75 k| B PP oo v [FEUEGT o W
RALRO CONT P F P5S 3 0 FRANE No. 215T
A
« MEASUREMENT OF WINDING RES)STANGE (at 15 C)
[ 5% 1.005 2 |
« NO LOAD TEST : -
VOLTAGE 460 v | omENT 618 A | OF 331y | REEDY 60 e |
+ LOCKED ROTOR TEST -
VoL ThCE 94.5 v | CURRENT 1327 AL WS 899 FREQUENCY 60 e
V%Tg?e& ) v CUgRéNT _ oAl lé)i_S Ty | FREQUENCY ke
« LOAD TEST
F"\FACTOH CURARENT EFFIC |ENCY POWER FACTOR = SPEED | __ TORQUE
ol 5 HZ(A) ag (%) HE(%) 3B (r/min) | @A (kgl - m)
om 6.76 85.83 40.58 1792 . . 1.02
50% 8.27 90.94 62.59 1782 2.05
5% 10.41 91.42 74.20 1773 3.09°
100% 13.00 90.47 80.04 1762 4.15
125% 16.01 88.73 82.85 1750 - 5.22
START_CURRENT
AT U 77.50 A
TR TOROE 53310 "
A, JORQE 278.40 °/.

« TEMPERATURE RISE TEST * INSULATION & HIGH VOLTAGE TEST

BEARING TSULATION TEST | FLGH VOLTAGE TEST
TINE STATOR ROTOR B o AMB. TEWP moixst 500 Vi ESHH 1min
NR! amnas | samnaa | oule LML | FAes DL 500 ¥ ! 1920 V i600D
3.5 h 66 K SK 1 42K - K 15C | | 45% - - v iGooD
* REMARKS *

High Eff. Motor (18 E HEOl) [ 1Po4

TESTED BY
! /AN

HYOSUNG COHPORATION
e =B2dEES

A/ 7% 0RD-024-8282 0Q.A B 055-268-9645 FAX. 055-268-9234 = AE A= MAZTHSYSTEMON 2o g AZLICH




TEST REPORT FOR THREE PHASE [NDUCTION MOTOR
S8 9 ®@8)| AE E3A

CUSTONER sS40 H T DATE 2008\ 028
PROJEGT MNo-~ 5H19038402 h TEFC SERIAL Ho. 19038402001
l i 55 ki p | WO 460 v | FREQENCY s
Wi oot | g T T vo.grar
+ MEASUREMENT OF WINDING RESISTANCE (at 15 ©) '
STATOR 1.468 o |
x NO LOAD TEST I _
VOLTAcE 460 v | e 42 A 9B 001 y |FREWEY 6o He
+ LOCKED ROTOR TEST .
VoL TAGE 044 v | CUFEN ooz Al D% sso W] FEUELY o0 w
VOLTAGE CURRENT LOSS FREQUENCY
| ¢ - Vi THe - A ed A - He
« LOAD TEST
Lo FAcTon CURRENT EFFICIENCY PONER EACTOR " SPEED ~_ToRalE
L5l B (A) S8 (%) o2 (%) s &= (1 /nin) 81 = (kof - m)
s 4.78 83.69 43.16 1792 T
50% 5.99 89.91 64.05 1784 1.50
5% 7.65 90.88 74,50 1776 2.26
100% 19.62 90.19 79.56 1766 3.03
125% 11.89 88.62 81.89 1755 3.81
START CURENT 55.92 A
START TOROUE
ARL TORQY 222.32 %
A TOROUE _
X, 38 272.82 %
« TEMPERATURE RISE TEST « INSULATION & HIGH VOLTAGE TEST
BEARING INSULATION TEST HIGH VOLTAGE TEST
TIME STATOR ROTOR — AMB. TEMP . Foilst 500 V. i ZAWHE 1min
NEL; AR | HINAL Orive {Nonbiie | #aes SIS 500 W 1920 V 600D
3.5 h 62 K K ! 40K - K 15C | | au% - e - vV iGooD
* REMARKS *
High Eff. Motor (R&S ®SJI) / P54
TESTED .BY
) AN
o [ Wi-11 ]

&p HY

OSUNG CORPORATION

SRR

=3

A/S T3 080-024-8282 Q.A T 055-268-9645 FAX. 055-268-9234

= MEMs DXHZMSYSTEMON 23 s ASUCH



[ml-" {‘k“
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TEST REPORT FOR THREE PHASE INDUCTION MOTOR

N aa 95 B5) NE S3A
CUSTOMER 5.9 7| M T Of DATE 2008 028
PROJEGT No. SH19038402 Rigs TEFC SERIAL No. 19038402002
OJIEWT 55 ki B 4 p | Wy as0 v | TR 60  He
e I L T
« MEASUREMENT OF WINDING RESISTANCE (at 15 T)
‘ STATR 1.468 94]
+ NO LOAD TEST . - ‘
V%LI;.GE 460 §CU§R§NT. 49 A | ;g%i 092 W %FR_%Q&J}EﬁCY 60 HZJ
+ LOCKED ROTOR TEST -
VOLTAGE 94.4 y | ouen 062 Al OB sgs W | PREQUENCY 60 Hz
VoL TAGE ) y | CUBRENT oA s "y | FREQUENCY iz
« LOAD TEST
{- ", FACTOR CURRENT EFFICIENCY POWER FACTOR SPEED __ TORQUE
515 HNZ(A) SE(%) SAHE (%) 8| ® (1 /min) sl& e (kgl - m)
v
25% 4.78 83.71 43,14 1792 0.75
50% 5.99 89.96 64.01 1784 1.50
759 7.65 90.94 74,44 1776 2.26
100% 9.62 90.27 79.49 1766 3.03
126% 11.89 88.70 81.82 1755 3.81
START CURRENT
AT OUNeE 5$5.90 A
START TORQUE
JlEgln e 22273 ..¥
WAX.. TORGUE
iAX, JoRy 272.36 %
« TEMPERATURE RISE TEST « INSULATAON & HIGH VOLTAGE TEST
BEARING INSULATION TEST HIGH VOLTAGE TEST'
TIME STATOR ROTOR BT . AMB, TENP NOIXE 500V o 1 min
A2 cEnae | swxe | Ole (IOUNLE  xees Sﬂﬂ g’{}‘ 500 M 1920 V 1GooD
3.5 N 62 K - K 40 K - K isC @@x} - MG - V iG00D
+ REMARKS *
High Eff. Motor (R&EE TSII) / IPS4
TESTED 8Y
)
(0
MI-11
ﬁffr;», HYOSUNG CORPORATION
@ =38 5 €
= BEA= DX HSYSTEMO SIoh ZRSIASUICH

A/S T 080-024-8282 Q.A T 055-268-9645 FAX. 055-268-9234




W’”

-l;l,ll“‘;" E PIUS
_ - TEST REPORT FOR THREE PHASE INDUCTION MOTOR
™ | a4 9E JS) NE &
CUSTOMER 5440 B0} DATE 200851 02
PROJEGT No. 5119038405 TS TEFC SERIAL No. 19038405001
i C'%T;UT 15 K Fi:E!)‘_;'E 4 p \{/E[.Jl 460 Y; FH—E—QJE‘IE—EJ—CY 80 Hz
[Py oo IBEEsT [y L T
A
« MEASUREMENT OF WINDING RESISTANCE (at 15 ©)
STATOR 7.565 ¢ |
* NO LOAD TEST -
(Vo a0 v [ omE TR TP R L -
+ LOCKED ROTOR TEST
v%;_‘.'g\c,e ) v cugﬂém A i)sas W FRgQU}E_LiCY he
« 1.OAD TEST
m\g F /\CTon CURRENT EFFICIENCY POWER FACTOR _ _SPEED | . TORQUE
‘ w i H=(A) SE(%) o2 (%) s &2 (1 /min) Tl (kgl - m)
: 25% 1.96 73.00 32.98 1788 0.20
50% 2.16 82.43 52.85 1776 0.41
75% 2.48 85.11 66.91 1763 0.62
100% . 2.89 85.62 76.09 1749 0.84
125% 3.38 85.09 81.89 1733 1.05
START CURBENT 18.40 A
S$TAR OT‘—T[JE
ARL TOR 245.50 %
HAX . TORQUE Y
Au@ y 302.00 %
« TEMPERATURE RISE TEST * INSULATION & HIGH VOLTAGE TEST
BEARING INSULATION TEST HiGH VOLTAGE TEST
TIME STATOR AOTOR e T AMB. TEMP =oilyer 500 v i HELEZ 1 min
Nz | pmmas | oamnag | e guiie fEess SO 500 Ml 1920 V {GOOD
3.5 h 36.9 K K| 20K ki o1sc| | 4%R - -V i600D
+ REMARKS *
High Eff. Motor (REE HSJI) / 1P54
TESTED 8Y
) /AN
> N
N HYOSUNG CORPOHATION
I pIECEE- -V
A/S T 080-024-8282 Q.A T 055—268—9645 FAX. 055—26_8—9234 2 HdE8AM= S XHZ THSYSTEMON 2o g A SLICEH




Y Ir,*’;-.i
it

Jl," 5]
1‘.§_ngle E Hp f Us . -
TEST REPORT FOR THREE PHASE [NOUCTION MOTOR
""} AN 2 JHSI| AIE 83A
CUSTOMER 5 443|% EHOH DATE 20084 028
PROJEGT Mo- SH19038403 RS TEFC SERIAL No. 19038403001
O%T;UT 0.75 KW E?E}E 4 P \Qg 460 v FR_%Ol‘l;J}E_JI:J:CY 60 Hz
LN CONT Beng® F | RE 3 o FRAUE No, 1437
« MEASUREMENT OF WINDING RESISTANCE (at 15 ©)
[ STATR 16.02 Q |
« NO LOAD TEST -
[ VoL TacE 460 vy | CUENT 09 A ¥R 832 w | TEWECY 5o e
+ LOCKED ROTOR TEST .
Vol heE 90.3 Vv i CUEEN 159 A1 D 110.0 W ; TELECY g e
V%ISEGE _ vV CUQENT = A lé)i—\? - W FRZ'ESQI&_J}E_)'QCY _ Hz
* LOAD TEST
LOAD FACTOR ) CURRENT EFFICIENGY POVER FACTOR _ _SPEED, __ TORQUE
ate | HZ(A) SE(%) HE(%) 8™ (5 /min) Bi& & (kol - m)-
‘o5, 0.95 68.35 36.36 1788 0.10
50% 1.07 79.33 55.61 1775 0.21
75 1.25 82.78 68.49 1762 0.31
100% . 1.47 83.71 ' 76.50 1747 0.42
125% 1.73 . 83.39- 81.35 1730 0.53
START CURRENT 9.11 A
SUAL TOROLE 282.30 %
WAX. TORQUE \
« TEMPERATURE RISE TEST * INSULATION & HIGH VOLTAGE TEST
BEARING INSULATION TEST HIGH VOLTAGE TEST
TINE STATOR ROTOR P W AMB. TEMP zolxg 500 V.. EOUWEH 1ain
Az | nEmme | osmnae | e TN | Fdes SIAIOH 500 M| 1920 V ;GOOD
3.5 h 19 K K i 11K Skioasc| | AR - W -V {600
* REMARKS *
High Eff. Motor (R2E M&SJ|)/IP54
TESTED BY
| e
. Y,

B EESE

gﬁ\Tfr; HYOSUNG CORPORATION

A/S & 080-024-8282 . Q.A B 055-268-9645 FAX. 055-268-9234

2 4NME ®

AZBHSysTEMON ol wEAASUO.




REPORT FOR THREE PHASE INDUCT ION- MOTOR

\} ' My 25 @I NE 43A
CUSTOMER 5 447| F B OY OATE 20081 028
PROJEGT No- H19038403 i TEFC SERIAL No. 19038403002
e I i e | By w0 v | PERECY g W
e CONT L F U 3 @ | FAMENo. 1437
» MEASUREMENT OF WINDING RESISTANGE (at 15 ©)
| STATOR 16.02 o |
+ NO LOAD TEST , .
Vo TAGE 460 | CENT 091 AR 3.1 W | e 0
» LOCKED ROTOR TEST i
V%Téxce 90.2 y | CURREVT 1.59 Lé)ij 111 W | FREQuENCY 60 He
‘V%!QGF ) v cugném A gsg‘ " FR_T'E_OU}E_I'T‘CY C Hz
* LOAD TEST
rT:Q FACTOR CURRENT EFFICIENCY POWER FACTOR SPEED . __ ToRQue
()la HE(A) g% A= (%) 81 ®2(r/min) Hai(kgl - m)
7 o5y 0.95 68.38 36.14 1788 0.10
50% 1.07 79.35 55.40 1775 0.21
5% \ 1.25 82.79 68.38 1762 0.31
100% 1.47 83.71 76.50 1747 0.42
| 125 1.73 83.39 81.44 1731 0.53
START CURRENT 9.10 A
STAAT TORAUE 58950 "
AR 335.20
+ TEMPERATURE RISE TEST * INSULATION & HIGH VOLTAGE TEST
I STATOR COTOR BE’_QRI_JEG . TEHP l IN%JL.:I\TION TEST HIGH VELTA?E TEST
EL omnme | mEnma ; Olve AUNEe | FeEs St 500 m 1920 V {600D
3.5 h 19 K - K 11 K - K 15C | | da% - e -V {600D
« REMARKS * |
High Eff. Motor (R&E BSI1)/IPS4

g“[@ HYOSUNG CORPORATION

W EEYESEE

TESTED BY

AlS T 080-024-8282 Q.A B 055-268-9645 FAX. 055-268-9234

T2 AXME HXIZISYSTEMO =l LU AS

LicH




TEST REPORT FOR- THREE PHASE INDUCTION MOTOR

) AN S5 WS AEB HEHM
CUSTO‘%EF‘ &0 T T ’ DATE 2008\ 028
SH19038404 TR TEFC SERIAL No. 19038404001
075 ki B 4 ¢t W se0 Vv PEGEL B0 M
CONT | 'QSEL;‘FL"SS F PSE 3 ¢ | FRAYE lo. 143T
+ MEASUREMENT OF WINDING RESISTANCE (2t 15 ©) '
[Sa% 16.02 I
« NO LOAD TEST - -
E%EE‘T 260 v LR 09 A DR 31w |FERECT o te |
« LOCKED ROTOR TEST i
‘ VOLTAGE 90.2 y | CURENT 150 AL LR 11w | FREGUEINCY 60 Mz
‘ VOLTAGE VI TR Ty FREQUEHoY e
» LOAD TEST
Ea T T G | e | s o |
o 0.94 68.52 36.51 1788 0.10
""""""" S0 1.06 79.52 55.85 1776 0.21
75% 1.24 82.97 68.80 1762 0.31
oot 1.46 83.89 76.85 1747 0.42
s 1.72 83.58 81.73 1731 0.53
START CURRENT - 9.10 A
START JONGE 282.90 "
WAX,, TORQLE 335.50 %
» TENPERATURE RISE TEST « INSULATION & HIGH VOLTAGE TEST
i BEARING INSULATION TEST AIGH VOLTAGE TEST
i STATOR ROTOR 5= AuB. TEWP , moixer 500.V..: 2SS 1o
| anaAd sExaa | Ui Norcrive | Feies STATOR s00 M 1920 V600D
19 K - K 11 K - K 15c| | SR - W -V 600D
+ REMARKS *
High Eff. Motor (DES WEJI)/IP4

alS 72 080-024-8282 Q.A T 055

TESTED BY

AN
\a2/
HYOSUNG CORPORATION
N EEEBE
= HEA= ANZMSYSTERON o3 ZBHASUT

0689645 FAX. 055-268-9234
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Iﬁ’:ﬁ E-Plus

TEST REPORT FOR THREE PHASE INDUCTION MOTOR
A4 RE ®SD NE HEA

hY
J
CUSTONER  z )| & B Of OATE 2008 022
PROJRG' Mo sH19038404 i TEFC SERIAL No. 19038404002
ogTeT 075 K| B i p |5y w0 v | PENECT g e
e CONT LD F U 3 @ | FAMENo. 437
« MEASUREMENT OF WINDING RESISTANCE (at 15 ©)
* NO LOAD TEST
VOLTAGE as0 v | CEEW 09 A% 83w | FEWECY oo he |
« LOCKED ROTOR TEST , -
VoL TAGE 90.1 v | CURENT 150 Al WP 111 W | FREQUENCY 60 Mz
VoL TAGE i v CUEFENT T "y | FREQUENCY N
x LOAD TEST
[tono_encron CURRENT EFFICIENGY POVIER FACTOR —_SPEED _TQRQUE
f’*= ©HE(A) 52(%) S E (%) 382 (r/min) s|EE kol - m)
b5 0.94 68.69 36.41 1788 0.10
50% 1.06 79.70 55.72 1775 0.21
759 1.24 83.16 68.64 1762 0.31
100% 1,46 - 84.08 76.68 1747 0.42
125% 1.72 83.76 81.55 1731 0.53
' ' START_CURRENT -
Pt 2.00 .A
START TORQUE i
L TR 282.20 %
MAX. TORQUE
AT 335.60 %
« TEMPERATURE RISE TEST + INSULATION & HIGH VOLTAGE TEST
BEARING ’ INSULATION TEST HIGH VOLTAGE TEST
TIME STATOR ROTOR I AMB. TENP Zoilg 500 Vv i EGUH 1 min
NEL amxRe | amuad | ule oLl | mees %TAF%* 500 MW 1920 V ;600D
3.5h 19 K - K 11 K- - K 157C B - -V 1GOOD
* REMARKS *
High Eff. Motor (&S &SI1)/1P54
TESTED 8Y

ﬁfﬁ) HYOSUNG CORPORATION
NEEEESE

A/S = 080-024-8282 Q.A T 055-268-9645 FAX. 055-268-9234

2

M
(=]

JA

M= HXIZTSYSTEMON 2ldh LEASLICH




[ 8L-4A0 | 3rw Tu| 94 TYPE SIROCCO FAN (DMSF — §2 1/2 — S4)
60-4AQ AR VOLUME STATIC PRESS
CU90—3A0 244 . 80 SPRCIFICATION e 60 ma¥min 50 ramAq
2o : 1060 r.p.ma "20 (MAX300) °C
S BANDLING CAS HOT AR
366 p— T DRIVER 15 Xw 460 V_ 60 Hz 3 pb.
g UL MARK 7P 7720 T.p.;__ maker HICO
14-¢12 HOLES 18 _ 110x3=330 18 N e} FAN PULLEY vty — 2P — 86 1/27
© MOTOR PULIEY | 3Vty — 2P — 64"
" _ﬁ © ACCESSORIES oot =
— | 2 =1
~L__ 7 p- 3B BEARING | NO. J6308x2EA__ LUB. __ GREASE
: /A | o PAINT __| MUNSELL NO.
: L CASING TRPRLLER SEAFT
o 1l T L MATERIAL 55400 55400 SM45C
3 K] 2 p. NET WEIGHT | TN g WOTOR ko TOTEC Kq
_— £ o
_ \ _ 3 s N - INSTALLATION | _ O IN_DOOR O _OUT DOOR
1 - p=4
i } _ « \[=75x40x5t
1 6-915 HOLES
o
-— ! ’
290 : SECTION : A-A
; e
DETAIL OF OUTLET COOLING FAN
890 / M10 BOLT/NUT
.| __=es 220 \ 445
80 290 4616 707
679.05
190 279 10 70 _
FB-38x6t I 380 _ —_|$|_ 2-910 D.H
-912 DH
. 12 _ | A B 7 ) MODEL : MSV—40
% T . A= ! i QY : 6EA
T S / 5 | j MAKER : MOUNG SIN
o « /2 ’d H N 1 o .
Y z 74 . f &
a £ V17 \ ! DETAIL OF VIB.ISOLATOR
g A il | / _,.,_ ! B
X LI e ) 12
mw el 3 & ) 1 \ /. ] \/ﬁ :. vAAn
sl 1 T ' // * o] x
\\ N )
W 3 Y M/,//I .\\\v\\\\ B
1 =1 m ﬁ / //IIIIHH__MH\\‘\«\‘\\ \\ ™
- 344 S0, < ~o _ 2
FBR-38x6t | .
) S . N
N 5 —
MANHOLE 0 i
. ~ ™~
75 M 354 | 4o FOR APPROVAL
290 81 \ 394
\ GLASS WOOL MFG.NO. | Q'TY
= o |om| BY AE IR
DATE SCALE
- 2008.01.05.| 1 / 11| USER R @8
N _ £ 3 £5 FLANGE 2 1EA 22R8Y T
. - - LAYOUT OF SIROCCO FAN
—t = PP maooot " " A
A N 2TDS6EA + SPARE 4EA S22 o %_,,e e | A sy
REY. | MFC,  DESCRIPTION DATE |REVISED | APPROVED g 221014 52 A DAE MYUNG )
JEF- mwoagoz_w.@._ iIn DA it Shec. [prewo.| DYF-18




Li—=4A0 _uz<z nud

0l=-dJAQ
£0-4A0 660
Fi=Ha 20 310 _ 310 20
376
12-$12 D.H
17], 114x3=342 |17 T
\ - o o
_ _ N et S Al
4..||||T|.|| |l| 1 7 ] + — i
_ --/,_r/ _ o c-7sxdoxst ||/ |
\ 4%} \
R S n_(_u rmo N- w [~ ol o
|30 | \I|| % T~ {1 & T o <
‘ " Nk o 6-912 DH
=ty B
~
iy T + —] T
DETAIL OF OUTLET S T - & &
{
: SECTION : A—A'
740
, 195 545
150 a0g Gl COOLING FAN
FB—38X6t | 3o FB-38X6t
\| 10-912 D.H _ : . ]
- ot —h il - T
/u (7 H °
—- 0
2 T g
o =] 1 _ g
ol o i =
© al S 3 =
7] Mo mu. m | - r I
'S PN _ _ ¥
S ‘ = " —
o
— f- |
: S .
. VIBISOLATOR — S==————x : -
o (RUBBER) ™\ _
=4 | [11 )
0 " A_.I u _ﬁ Jq -
40] | =240 340 [ |40
660
A x &9 FLANGE-3EA, £& FLANGE-1EA 32 &2
A x|~ Ty R0 BREY
REY. | M DESCRIPTION DATE |REVISED | APPROYED oA DS SPARER 4EA D3 E
REP. . el T SoEN
BEE Eo;qnoz_w.@._

TYPE SIROCCO FAN (OMSF — # 2 — S4)
TORE C PRESS
SPECIFICATION ALK 0 40 m¥Ymin STATIC ¥ 30 mmAq
1100 r.p.m 20 (W000) *C
FANDLING GAS AR
DRIVER 575 ¥ 0 V60 Bz 3 P
{UL MARK) 4 P 1720 r.p.m Maker HICO
FAN_PULLEY N = 2P - #5 /2
MOTOR PULLEY N - 20 — $3 1/2°
ACCESSORIES COUBLING =
BEARING | NO.J6306 x 2 €A 0B, GREASE
PAINT WUNSELL NO.
CASING DIPELLER SEAFT
MATERIAL $5400 S5400 SM45C
NET YelcET |FAN g TOTOE kg O q
INSTALLATION 0O IN DOOR O OUT DOOR
MANHOLE
FOR APPROVAL
MFG.NO. Q'TY
5 sers |cwsToae | BY 4K IR &) .
DATE SCALR
2008.01.05.[1 / 10| USER 03 283
APPR'D| CH'D DR'G
LAYOUT OF SIROCCO FAN
voulvs. Jiufsm| TTE LT s - - s
$ WW%S@ & Eﬁw.mw DW.NO. OYF-17




L=L1-4A0 | 3N Y

TYPE SIROCCO FAN (DMSF — § 2 - S4)
01=3AQ
e cs0 N e, PPN i N
rimHa 20 310 _ 310 20 1100 rpam| o g0 (ucen) °C
376 12—612 D.H HANDLING GAS AIR
— : DRIVER 0.75 K 0 ¥ 60 Bz 3 P
17|, 114X3=342 |17 & g (UL MARK) [ 4 P 1720 rpmn Wakes HICO
_ ~ N ¥ ] N FAN PULLEY %unvn.u_“ﬂ
. — - MOTOR PULLEY 3V — 2P ~ 43 1/2°
J—— —— p— CCESSORI
4. I/I_I [-75x40x5t ACCES ES roupLING -
1 rI, 1 o J .
_ y _ 3 . o o o BEARING | NO. J6306 x 2 EA TUB. GREASE
REY m : ol 2 ™" T - 2 “TT 3 ¥ PAINT | MUNSELL NO.
[|_300 _ P _ s 6-812 DH Voo MATERUL | CSING oo ) DPELLER <400 SM45C
E.l ! ..h.. =2} \ / _ NET WEIGHT FAN _Aozo.—.ow _Ao._.o.—#h Kg
-I-I_I-I- u } + ) INSTALLATION O IN_DOOR O OUT DOOR
™~ \ _7 + —
S 2
DETAIL OF OUTLET A N
: SECTION : A—A’
740
195 545
228 150 240 COOLING FAN
. 300 . FB-38X6t FB—38X6t +
| / 10-8120H\ | . : . ]
} ’/ : - s 1 L
P - _
n . ) '
o a | f
ol | =
1 2 — = = ]
o el ﬁ
~ . - e ) 1 RS |
ol | |
™ 1 T
VIBISOLATOR — Sf=—————
(RUBBER) , L
4 ] [N 1
R v L
40| | 240 340 | |40 FOR APPROVAL
660
NFG.NO. Q'TY
2 s |cosoar | BY AR I (F)
DATE SCALE
200801.05.[1 / 10] USER | OIR 2@E
£ FLANGE-3EA. £% FLANGE-1EA 22 &2 g 0
A X ! — APPRD CHDL DRG | o | Lo sirocco Fan
A % I~ a0 A RN _ YOU|Y.S. [KIM [S.M. — #2 ~ s4)
REV. vaO.z\ DESCRIPTION DATE |REVISED | APPROVED 5
REF. , . <D SPAREZ 4EA B2 EA gu DAE MYUNG |pwowo| DYF—17-1
D¥G. mmoﬁgoz_w.@; ENCINEERING ‘& MPC.CO.
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SPECIFICATION & DRAWING
- OF
MAXON GAS BURNER




] |
A GENERAL

'7\ .
1. PROJECT NAME : SHPP-415 OVENPAK BURNER

2. CUSTOMER *

3. DESIGN CONDITION
BURNER CAPACITY (MAX.) : 375,000 KCAL/HR
4, ELECTRIC POWER
MAIN : AC 460 V/ ¥ 3/ 60HZ
CONTROL : AC 110 V/.¥ 1/ 60HZ

UTILITY

[¢2]

PROPANE  : 23,500 Kcal/NM
PRESSURE : 5, 000mmAq

6. SCOPE OF SUPPLY

_SHPP-415 BURNER (2SETS)
~COMPACT GAS TRAIN UNIT (2SETS)
~BURNER START-UP PANEL (2SETS)
-PRE-WIRING T
-ENGINEERING

—




TN

wevm—

—
B. EQUIPMENT- LIST

(1) OVEN BURNER SPECIFICATLON

QTY 2 SETS

BURNER TYPE 415 OVENPAK
MAKER 'MAXON

BURNER CAPACITY 375,000 Keal/Hr
TURN DOWN RATIO ©20:1 OR ABOVE

ACCESSORIES CONTROL ‘MOTOR (M7284Q1009)
: - UV FLAME DETECTOR
SPARK I1GNITOR

g




—

N

)

B. EQUIPMENT LIST

SHPP-415 OVENPAK BURNER EQUIPMENT SPECIFICATION :

B-1. 2 SETS
NO DESCRIPTION MODEL MAKER SPECIFICATION Q'TY| REMARK
1 |BURNER 415 MAXON SEE BURNER SPEC. 1
' |INCLUDE - AC460V/60Hz/3Ph
2 [BURNER BLOWER My DO Lrap - 1
" [AIR PRESSURE . oy
3 lwITCH(LOM) C6097A1004 |HONEYVELL 04 5"W. C 1
IGNITION “TAC 110V/60HZ
4 | 'RANSFORMER A0G DONGAN HIGH VOLTAGE 1
' PROTECTION
5 / - :
5 |Uv DETECTOR PC-11 controLs | |M/LENS 1
6 |CONTROL MOTOR M7284Q1009 [HONEYWELL |4 ~20mA INPUT 1
~[GAS PRESSURE =
A e KONLCS 0~1Kg/Cn2 1
. . ' 1" PT, N.C
S SOLENOID VALV 5B5 N
| 8 loA ID VALVE (8215B50  |ASCO ACLLOV/ 60 2
17, ORL.: 1/4” ]
9 |GAS REGULATOR 143-80-1  |SENSUS spr : a5rprr | 1
10 |GAS FILTER . SJG-03  |SUNGJIN |17, 1Bar |
GAS PRESSURE .
1 lowiton(LoW) C6097A1004 [HONEYWELL 0. 4" ~5"V.C i
GAS PRESSURE -
) 5 " 91"
12 | TeH(H1GH) CB097AL053 HONEYWELL (3" ~21"¥.C ]
PILOT GAS
. r-_ ”
13 | EouLATOR 325-3  MAXITROL  [3/8” PT 1
PILOT GAS 3/8" PT, N.C
14 SOLENOID VALVE 8215610 1ASCO AC110V/60Hz , 2
15 [BALL VALVE 11" PT KOREA KS 10K/SCR'D BRASS | 1




NO.|  DESCRIPTION DIMENSIONS ~ |QTY]  REMARK
1 | BURNER 415 OVENPAK 11 wmaxon
2 | BURNER BLOWER | ACts0/SoHz/3PH, 1/3HP | 1 MAXON
3 JAR PReESS. S/W C5097A1004 1 HONEYWELL
.4 IGNMON TRANSFORMER | AC110V, ADS 1 DONGAN
5 | uv perEcTOR pe~H 1] PROTECTION
6 CONTROL MOTOR M728401009 . 1 HONEYWELL
7 |6AS PRESS. GAUGE | 0~1Kg/Cm2 1 KONICS
8 GAS SOLENOID VALVE | B215850, 1°, 110V 2 i ASCO
9 GAS REGULATOR 1%, 143-80-1 1 SENSUS
10 | GAS FILTER . SJ6-03, 1" 1 SUNGUIN
11 | GAS PRESS. S/W(LOW) | C6097A1004 1| HoNEYWELL
m mm 12 | GAS PRESS. S/W(HIGH)}{ C6097A1053 1 HONEYWELL
BURN 13 | PILOT GAS REGULATOR | 1/2°, 325-3 1 MAXITROL
START—UP 14 | PILOT GAS SOL. VALVE | B215G20, 1/2°.110v| 2 ASCO
PANEL 15 | BALL vALVE 1%, SCRD . 1] KoRreA
@ ® 0
S| |S a I ® ®
DG @—re—-25E 0
. ! 5000mmAq
*NOTE +
1. Q'TY : 2 SETS
PILOT GAS 2. CAPA, : 375,000Kcal/Hr
4. FUEL : PROPANE
5. POWER : MAIN — AC460V/60Hz/3Ph
CONTROL = AC110V/60Hz/1Ph
/) 12008.01.18 FOR APPROVAL SHK | SHY | SH.
NO. | DATE DESCRIPTION DWN | CHK | API
V. SEOUL ENERGQY
ENGINEERING & SALES CO.,LTD. .
PROJECT CUSTOMER
SHPP—415 S ETIAH(F
PJT NO END USER
£J~2008-6906 USA
SCALE TME -
e NONE . FLOW DIAGRAM
2008.01.16| FOR
DWN 415 OVWENPAK BURNER
\y = S.HK
L CHK <., |OWG. No. ) ) REV.
APP SHY M6908—-001 A
} ! T kR T
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NO.|  DESCRIPTION DIMENSIONS ~ iQTY|  REMAI
1 | BURNER 415 QVENPAK i1 MAXO
2 |BURNER BLOWER | AcAso/eckz/dpR, 1/3WP | 1 MAXO
3 |AR PRESS. S/W | C6097A1004 1| Honers
4 | IGNIION TRANSFORMER | ACT10V. A06 1 DONG/
’ 5 |uv DETECTOR pC-l 1| promEC
[1]
1" GAS INLET 6 |CONTROL MOTOR | M7284Q1009 11 HoNEYW
5000 mmAgq 7 loas press. cauGE | 0~1Kg/Cm2 i KONIC
8 | GAS SOLENOID VALVE| 8213850, 17, 1V ; 2 P Asce
| s |cas resulator 17, 143-80-~1 i1 SENS
v 10 |GAS ALTER s6-03, 1° 1 SUNG.
] 11 | CAS PRESS. S/W(LOW) | C8087A1004 1| Honew
: 12 | GAS PRESS. S/W(HIGH) | C5097A1053 1| HonEw
~ _ I 13 | PrOT oAS REGUWATOR | 1/27, 3253 1 MAXITF
:/.\\. _v w - 14 | PILOT GAS SOL VALVE | 8215G20, ._\Nn.:o<“ 2 ASCl
N4 (" 3 =7 ©o - s | sAL vaLvE -, SCR'D ¢
@ 13 @ T - ; @ =4 . 1 LL VAL 1%, SCR | 1] xor
L E . 1] | Y @ 2 - )
N N T ) |
L Sned el OemmmA T
: S \mu NN : . UTILTY & EQUIPMENT DATA
| Ra N — S i - -
e ~ oot : : NO DESCRIFTION SPECIFICATION -
| : : q | X ] _
e N AN _ ' 1 | BURNER MODEL 415 OVENPAK
L : K AN @ o : | 2 | MAX. CAPACITY . 375,000Keal /Hr
9 ' s :
- . — 3 | QUANTITY 2 SET
i CONTROL
1 - _ 12 _ + | POWER —
[ . et ] . -
N . ] =3 5 | FUEL M PG gwe
i g WL SR g - ﬁ 8 | FLAME DETECTOR Pe-1
1
8 . : . .
, 500 448
B , £\ [2008.01.1 FOR APPROVAL _u._._.z SHY
598 140 no. | DATE DESCRIPTION | own | crx
= . 530
v. SECOUL ENERGY
ENGINEERING & SALES CO.,LTD.
PROJECT - CUSTOMER ’
SHPP-415 S B2
FJT NO END USER
PJ—2008—6906 USA
SCALE i TMLE
- /7 _GAS TRAIN UNIT
2008.01.16] FOR
ﬁry DWN SHK A.\._M OVENPAK BURNER
CHK . NO. TRev.
sty | D6 NO / R
APP - cuy — .06=-002

{
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380 | 180

P BURNER CONTROL PANEL

280

<

SEQUL ENERGY
EGeeCsresa A 2ALEA DAL LTR.

fa Mﬁﬂuuuﬂh

(o] Sesul Kerva [o]

s N 1

FRONT VIEW _ ] SIDE VIEW

*NOTE

1. Q'TY : 2SETS
2. "UL" B EAME

PROJECT PJT NO.

T LE
_ VT SHPP—-415 PJ—2008=6906

| ,,. f SURNER L%mmnoc_: ENERGY [ custowes =gwe o,

SSNEIA(F) 1E690600
e wwﬂﬁwo W CONTROL PANEL mzo_zmmm_zo & SALES CO.

END USER -—, 'SHEET NO.
CONTENTS v By ph USA _ 00
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N . Bulletin 2100

Maxon Model “400” OVENPAKe Gas Burners

Model 415 OVENPAKe Burner
with connecting base and linkage
assembly to adapt customer’s automatic
electric control motor

Burns any clean fuel gas

Fires into passing air streams

Requires only low pressure gas
Provides clean combustion with low NOx levels

Compact burner design provides quick and easy installation

Simple field adjustment and maintenance

Model “400” OVENPAKe Burner applications have included:
Air heating in ovens and dryers, paint finishing lines, paper and textile machines,
food baking ovens, coffee roasters, grain dryers, and fume incinerators. Manufactured under
U.S. patent #3,574,508; Canadian and European patents granted and pending.-

MAéoﬁ
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8th Street, P.O. Box 2068, Muncie, Indlana, 47307-0068. Phone: (765) 284-3304, Fax (765) 286-8394

201 East 1
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Maxon Modél “400” OVENPAKe Gas Burners

Provide application flexibility with:
e 40:1 turndown or more

« Over 90 different styles and sizes

« Heat releases to 16,500,000 Btu/hr

 Cost-effective external blower (EB) version

Model'EB-3 OVENPAKa Burner with
connecting base and linkage assembly

)

Typical piping layout with.“Block and Bleed” gas train arrangement

Maxon Model "400"
OVENPAKe Gas Burner

Blower air pressure switch
Vent to atmosphere

Normally-open vent valve
or |
Maxon STO vent valve

Maxon shut-off valve
(manual or automatic)

Pilot gas <& 3 High gas pressure swilch
pressure

regulalor Second Maxon valve

{blocking valve)

Pressure test connection
{optional)

Manual Gas pressure

gas cock regulator
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Model “400” OVENPAK® Gas Burner

I3

OVENPAK® Burners are nozzle-mixing gas burners
for many industrial direct-fired applications where
clean combustion and high turndown are required.
They are simple and versatile for use on a variety of
heating applications. :

- The Model “400" OVENPAK®Burner (shown at
right) includes a combustion air blower with non-
sparking paddle wheel-type impeller, pilot, spark
ignitor, stainless steel discharge sleeve, mixing cone,
self-contained internal air and gas proportioning
valves, and provision for your flame safeguard
sensor,

Right: Model 415 OVENPAK® Gas Burner with optional:
» combustion air filter

+ connecting base and linkage assembly

« electrical control motor (by others)

Air Valve
Nozzle

Cross sectional view of a Model “400” OVENPAKe Gas
Burner

10/92

Page 2105

Design and Application Details

-

Principle of operation (illustrated at left)
The OVENPAK® Burner is designed for industrial
air heating applications. It is available in two basic

. versions: 1) packaged with integral combustion air

blower, or 2) for use with an external blower. Both
versions include a gas and air valve, internally linked
together to control the gas-air ratio over the full
operating range. The gas flows through the nozzle,
then along the inside of the burner cone where
combustion air is progressively and tangentially- mixed
with the gas. This produces a very wide turndown
range and a highly stable flame under a variety of
operating conditions.
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Model “400” OVENPAK® Gas Burners

Page 2107

Capacities and Specifications — 60 Hertz

Standard Model “400” OVENPAK®Burner in-
cludes a combustion air blower with motor.

60 Hz Motor Voltages Available

~

Maximum capacity of Model “400™ OVENPAK® Horsepower | Type ;;gﬁfsat; 230, /igg;s /60 | 575/3/60
Burner is affected by the static pressure within the R -
combustion chamber, Data shown assumes firing in -—1> 138112 Eng’;d X X X
the open, or into an airstream with enough oxygen to Total
complete the combustion process. If burner is fired into 3/4 &1 Enclos’;d X X X
an oxygen-starved chamber or airstream, capacities Totally Not
may be reduced as much as 25-30%. Do not attempt 112,283 | coocad | Available X X
to operate beyond the duct static pressure range
shown. For higher back pressure applications, select
from Model “EB” or “EB-MRV” OVENPAK®Burner
options.

All gas pressures are differential pressures and -
are measured at the gas pressure test connection on
the backplate of each OVENPAK® Burner. Differential
pressures shown are approximate.

Capacities and Operating Data —Model 405 through 422M ‘/
' Burner Model 405 407M 408 408M 412M 413M a5’ 422M
Motor Horsepower: 1/3 1/2 1/3 3/4 172 3/4 1/3 3/4
Specification [ prame Number:| 48 48 48 56 48 56 48 56
' - 5.0to 550 880 B i} 1650
//7 -0.5" we 28" 3.4" 1.7°
b £0" we 500 750 800 790 1200 1300 1500 2150
U 2.3" 25" 28" . 27" 2.8" 33" 1.4* 2.9,
. A " 475 700 760 750 1100 1190 1425 ~2000
Maximum | 7|7 H10Twe | 5y 22" 26" 25" 24" 28 {13 25"
Capacities NPrel
goovstang (3 arwe | 4m | e | o | e | m | gw | TR Tm
with Nalural Gas | p . . . _ : . : :
Presstrres ("we) | T " 510 = 550 + 800 1000 1610
| rROwe 1.1 1.3" 1.3" 20" 1.6"
c " 450 495 750 900 1500
S| +A0"we 0.9" - 1.1” 1.4* 1.6" - 1.4"
. o . 475 800 i 1420
+5.0" we 1.0" 1.3" 1.3"
Minimum Main plus pilot 15 20 37
.Capacities :
(1000's Btu/hr) Pilot only 10 15 20
Required natural gas differential
pressure to burner inlet ("wc) 3.0 3.5 41 4.5 52 42 72
Approximate flame length ito ~ 2-1/21to 1-1/2to
in still air V2lo il 1 | V210 102121 aazn | 2t
\
5w x25.4 * 33

ﬁ/é[?

5/93

\’V\MA%/

AT X foo? ‘GL“/HVL = (S evn BTa[Ri

i A A )

/’hﬁz[ﬁ) — w/,,ao‘pzﬂi) + 33 \waﬂ(
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Model “400” OVENPAKe Gas Burners

Page 2115

Accessory Options

-

Hi/Lo Control Motor Sets for high or low firing.
Optional setincludes 2-position unidirectional 11-
second 120v 50/60 Hz motor and connecting base with
mounting linkage. See table below.for dimensions
which differ from standard burner.

See also
Dimensional
Page

bali |

t o]

%”_Cond.Conn.‘ P—

—> 310 SS (std.) or

Dimensions in Inches
Burner Model .
P R T
. EB-1,2 405 - 413M 10.25 17.63 7.75
EB-3 415 - 422M . 10,18 17.56 7.75
EB-4,5 425 to 442M 11.69 19.06 8.75
EB-6,7 445 - 487TM 16.69 24.06 8.75

9/94

Discharge Sleeves are available in 3 versions:

— Standard sleeve is 8" long, made of #310 SS, and -
is suitable for downstream temperatures up to
1000°F (538°C).

~ For higher velocities, specify 12" long sleeve made
of #310 SS for downstream temperatures up fo
~ 1000°F (538°C).

— Forhigherdownstream temperatures between
1000°F (538°C) and 1500°F (816°C), specify 8" long,
#RA 330 SS sleeve.

12"

RA 330 (Hi Temp.) 310 SS
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DimenSionS (in Inches) -~
Model “400” and “400-MA” OVENPAK® Burners

HH
Onptional Alr
NOTE: For dimenslons hot shown,
see pages 2117 and 2118 Fliter Assembly ' GG
: 1/8" NPT Blower ~FF~
Air Pressure
Switch Connection N—+~ PR
(&) 172" diameter Adapter Piate e
K diameter Mounting Holes Mounting Position j
\ (optional) 1* NPT . gy KK
— % i Spark Ignitor D} I r v é 3/8"
T— ‘\ H - NPT
L .
. M \ ° i o E J
I . 1 L—-——— i
LM*LMJ A 8t E- 12* Fiame Rod
d F & 3/4" UV Scanner
aiulr‘:;:gf . Gg— Connection
Bolt Clrcle

NOTE: Use of auxiliary switches will add to dimension D.

Model| A[B[c[p]E[F|G|[H|J]KIL M| N]cc]| pop|ee]FF| GG | HH | JJ | KK
t Jaos 8.8t | 1197 14[368| _  |17.81[14.97|17.06
“407M ' ; : 15.25| 15.87] 18| 4.60] " [19.69]|21.69]18.62
408 . 8.81 | 11.37] 14 |3.66]19.12| 17.81| 14.37| 17.06
1378 6.62| 8.87 |10.30 8.44 6.31| 8.44 |3.62 ;
5.44 13.19 437 0.25 17,31
412M : 15.25{15.87| 18 |4.69 19.69{21.69]18.62
413M : 19.12
-9- 415 8.81|11.37] 14 17.75{14.37]17.06
4.75|1-1/4 7.69| 8.81[10.25 10.37 8.25 | 10.374.44 3.59| 17.31
4220 15.25] 15.87|- 19.56|21.69} 18.62
425 1-1/2 12.12]14.44]  [3.94 20.5 [20.25[19.75
432M 15.25[15.87| {2.81 21.25]23.56]29.62
5.75 10.06| 11.88} 14.69] 12,50} 5.44| 10.25{ 12.5 [5.62 18.25
435 , 12.12| 14.44] 18|3.94 20.5 [20.25[19.75
442M 2 2.81 21,25(23.56
6.06(8.62 0.37 :
445 15.25{ 15.87 225
25 | 235
456M 29.62
6.81 14.38| 16.88| 19.31{14.62{ 6.5 | 12.25| 14.75|6.69 5.37
470M 24
3 17.75)17.79] 19 26.81|25.94
487M

*Main fuel gas inlet NPT

Pipe threads on this page conform to NPT (ANSI Standard B2.1)
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Model “400” OVENPAK® Gas Burners - Page 2119

Impeller Guard

lmpellek_

Component Identification

0
Motor
z
\\ :
20
<
. Set Collar
~—
Gas PressuN
Test Connection
) 2
.Pllot Adjustable Orifice
and Pilot Gas Inlet
Flame Rod
with Rubber Cover AL
{or UV scanner mounting port) // Q
// o
- 7
~
Gas Butterfly Valve | ><_ N
. { \\\r 'b‘%“ll).:l
. D
_ Sight Glasses PN
L i

Automatic Control ~

Motor Operator
(optional or by others)

Suggested spare parts
— Spark Ignitor
— Flame Rod, if used

— Filter Elements, if used — Impeller
— Mixing Cone — Gas/Air Valve Linkage Kit OOM\C,"EEL 400 (O
To order parts for an existing OVENPAK® Burner assembly, list: GAS B%s,f‘slg@

— Motor

— Discharge Sleeve and Gasket 7\
‘ M A@

1. Name(s) of part(s) from above illustration

2. Quantity of each required

3. OVENPAK®Burner nameplate information:
+ size and model number of burner

+ assembly number
» date of manufacture

» if available, serial number of Maxon fuel shut-off valve in-line io OVENPAK® \ e J

Blower Housing
Blower Air Switch Connection

One of four ;
locknuts for Alr Butterfly Valve
centering cone Discharge Sleeve

: Discharge Sleeve
\Y Gasket

NG ] Mixing Cone
R e \ Alr-Butterfly

6\ AR -/ Locking Device
(MA version only)

™ Air Valve Linkage

(9 Il S;ﬁark Ignitor
with Rubber Cover
{located on opposite side)
Operating Shatt

Operating Crank

Gas Valve Linkage

Connecting Base and
Linkage Assembly

Nameplate
ON

.. 30
CANADIAN 73,495 PAT, |=7I

SIZE [ ]
Assary
"o LR
10X COMMSTION
CHAMEER FRESSURL
n

gL s | pate
O SEF START VP INSIR.
L of

MAXON CORFORATION Mfr

Burner (This serial number is on Maxon valve's namepiate.)

9/03.




Page 2120 Model “400” OVENPAKe Gas Burners
) Suggested Maintenance/Inspection Procedures
Discharge sleeve and cone alignment Flame Rod
Centering of the mixing cone provides a small
annular opening for the flow of some cooling combus- Locking 4% Collar Insulator

tion air along the discharge sleeve wall. We SUGG EST
periodic inspection from the discharge side ofthe
burner to assure that this alignment is maintained.

Caution: Tightening can lead to cone distortion -
and greatly reduce cone and discharge sleeve
life. Cone should be free to move and allow for

thermal expansion.

If re-adjustment is necessary, back out the four lock
nuts and re-center mixing cone with adjusting screws
handtight. Back each screw out one-halfturn before re-
locking. This allows for thermal expansion as cone
gets hot.

Bushing

NOTE: 1/2" x 1" adapter bushing supplied by others

Table 1: Flame rod and spark ignitor dimensions
for all Model “400” OVENPAK® Burners
manufactured after 1/1/91 ®>

(MBI A;

Filters should be inspected regularly and cleaned, - | spark Ignitor Flame Rod
using a vacuum to remove loose/dry accumulations, Burner Model Dimensions Dimenstons
then washing and/or degreasing as appropriate forthe X Y X Y Z
filter type used. 205
To replace flame rod or spark ignitor: 207M
1, Check Table 1 at right for dlmen3|on Y" and cuttip e | 408M
N to length shown. EB-2 1.3 4
/I,_ Insert 1/2" NPT collar into burner and snug into 408 . 6 09

~~  position. | ' 412M
3. Insertinsulator through collarinto burner. . 413M
4. Check table for dimension “X", position accordingly, ]
and tighten locking bushing until insulator is held - EB_SA’ MSA L g .
firmly. : 422M '
WARNING: Over-tightening locking bushing may 425
damage insulator. Ep.a | 432M
EB.E e 1.2, 4 8 10.8 35
NOTE: A fuil-wave 6000 volt spark ignition transformer
is suggested for use with Maxon burner equipment. 442M
445
EB-g | 456M
1.3 4 4 i2.8 2.9
EB-7 | 470M
487M

® Manufactured date is stamped on metal nameplate
of Model “400" OVENPAK® Burner. For specifics
relative to units manufactured prior to 1/1/91, see
Product Information Sheet 2100-3.
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“400”, “200” OVENPAK® Burners

Page 2100-S-1

Installation Instructions

-

General Instructions

Important: Do not discard packing material until
all loose items are accounted for.

To prevent damage in transit, the spark ignitor,
discharge sleeve, mounting gaskets, flame rod and
connecting linkage components may be packed
separately and shipped loose with your new Maxon
OVENPAK® Burner.

The burner itself is normally only a part of your
complete combustion system. Additional pipe train
accessories and control components will be required
for a complete system installation. The sketch below
shows a typical gas train as might be used with
OVENPAK® gas fired burners.

Piping Layout as sometimes required by
insurance and standards groups

Block and Bleed gas train arrangement illustrated
with Model “400” OVENPAK® Burner '

Maxon Gas Burner

Blowsr air pressure switch :
Yent lo atmosphere

Normally-open vent vaive

or
Maxon STO vent vaive

Maxon shut-oit valve
{manual or aulomatic)

High gas pressure swiich
{by others)

Second Maxon valve

Pliot gas
pressure
regulator

Pressure test connecilon
(optional)

&S Manual G@s pressure
~Ges Inlet gas cock regulalor

Mode! “400” OVENPAK® Burners provide the air
supply (except for EB versions, which require a
separate combustion air blower). They also serve as
a fuel flow control and fuel/air mixing device. Model
“200" QVENPAK® Burners serve as a mixing device
and usually have an externally-mounted gas control
valve,

Burner should not be exposed to direct radiant
heat or positioned where it might draw in inert gases.
If such conditions exist, consider filters, relocation
and/or use of the EB version and external air supply.

Electrical service must match the voliage, phase
and cycle of all electrical system components and be

4/98 Maxon praclices a policy of ¢ i product Impi

t. lt reserves the right to alter specifications without prior notice.

compatible with burner nameplate ratings. Insure that
all normal control safeguards are satisfied. Combus-
tion air blower should continue to run after shutdown
to allow burner to cool.

Gas supply piping must be large enough to
maintain the required fuel pressures cataloged for the
particular burner size used with burner operating at
full rated capacity.

Anything more than minimal distance or piping
turns may necessitate oversizing piping runs to keep
pressure drops within acceptable ranges.

Inlet pipe leading to any burner should be at least
four pipe diameters in length. If multiple burners are

_ fed from-a single gas train, care should bé taken to
minimize pressure drop and give maximum uniformity.

Clean fuel lines are essential to prevent blockage
of pipe train components or burner gas ports.

Main Shut-Off Cock should be upstream of both
the main gas regulator and pilot line take-off. Use it to

shut off fuel to both pilot and main burner during shut-.

down periods of more than a few hours.

The fuel throttling valve contained within a Maxon
burner is not intended for tight shut-off.

Main gas regulator is essential to maintain a
uniform system supply pressure. If one pipe train
supplies multiple burners, provide a separate regula-
tor in the branch leading to each burner system.

Size the regulator for full system capacity at the
required pressure, carefully considering pipe train
losses. Follow the instructions attached to the regula-
tor during installation and be-sure to remove any
shipping pin or block.

Pilot take-off should be upstream of the main gas
regulator, but downstream of the main gas cock. It
should normally include its own pilot gas regulator, a
solenoid valve and shut-off cock. A pilot adjustable
orifice at the pilot inlet simplifies adjustment.

Pilot piping must be large enough 1o provide for
the full flow and pressures shown in the catalog for
your particular burner size.

Fuel Shut-Off Valves (when properly connected to
a control system) shut the fuel supply off when a
hazardous operating condition is sensed. Manual
reset valves require operator attendance each time
the system is started up (or restarted after a trip-out).
Motorized shut-off valves permit automatic start-
restart when used with an appropriate control system.

Test connections are essential for burner adjust-
ment. They should be provided immediately down-
stream of the regulator and are included in the burner
itself. Test connections must be plugged except
when readings are being taken.

M A@o N’

INDUSTRIAL COMBUSTION EQUIPMENT AND VALVES

CORPORATION-
MUNCIE, INDIANA, USA
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} Installation Instructions

-

Horizontal mounting is preferred, but burner may
be mounted in any position suitable for automatic
control motor and UV scanner (if used).

OVENPAK® Burners will typically be installed
through an oven wall or insulated air duct. Cut open-
ing approximately 1" larger in diameter than discharge
sleeve to allow for thermal expansion of sleeve.

Burner mounting requires four studs and a flat
mounting surface perfectly centered on the discharge
sleeve. - '

After placing burner in position over studs, add lock
washers and nuts, then draw up hand-tight only.
Check that burner is seated evenly all around the
flange, filling any gaps to prevent air leakage, then
tighten all nuts firmly.

For proper performance of any burner, air inlet and
motor should be surrounded by clean, fresh, cool air.
Burner and pipe manifold support will be re-

" quired to support weight of the burner and connected
pipe train components. Air control motors, in particu-
lar, require additional support. Maxon connecting

base and linkage assemblies are designed to position '

the control motors to work with the burner, not to
\ilppon their weight.

) The Packaged Model “400" OVENPAK® Burner
requires external auxiliary support provided by the
user. The support configuration may be similar to the
leg support or knee bracket support illustrated below.

Suggested supportin'g arrangements for
Packaged Model “400” OVENPAK® Burners:

packaged Model H
“400" OVENPAK® —=
Assembly

W

Leg Support

Y A

Additional burner support may be required in
conjunction with a stiffener plate when mounting
OVENPAK® Burner (weighing 100-350 pounds)
through typical thin wali of heater/oven panels.

For push-through systems, use Maxon special
back pressure gasket between stiffener plate and
discharge sleeve flange and use (2) ring gaskets
between discharge sleeve flange and burner casting
to prevent back flow of high temperature air. Fill area
D (see sketch below) with no more than 2" of high
temperature packing (too little will overheat mounting;
too much will overheat sleeve).

Typical discharge sleeve mounting

recommendations
“400” >
ypleally
OVENPAK® I 8 A
u
Burners D e Maxon
/ discharge
E‘ sleeve
v
Burner m«;:u'nling/-j'm 2" “’ —[
studs on discharge &
sleeve llange . B 4
(4)7/16™" x 2" studs §.
in stiftener plate
(by mhe’s)\'\n 3 i
% | Perimeter wetd thimble
Maxon discharge [ “end 1o Inner panel of
sleeve ilangeg E use flashing A
Thimble

/2" thick sliffener plate
of mildslee! with hole
through on mounling

stud axls Inlersecls

/

For puli-through systems, spacers may be
installed on stud bolts and area D left empty to admit
cooling air past the sleeve.

WARNING: Welding of burner flange to stiffener
plate may cause warpage of burner flange and
require additional seal material to prevent
leakage.

10-12 GA (304 S.5.)
Perimeter welded lo

fcall
Tyg—t?' Y stitfener plate

Inner panel surface

B = Discharge sleeve diameter
(in inches)
C = Discharge sleeve diameter plus 1"

Four lock screws permit centering of mixing cone
within burner body and sleeve.

j .
N -~ .
M A o N Maxon praclices a policy of i product Impr . It reserves the righl lo aller specificalions withoul prior notice.

CORPORATION
MUNCIE, INDIANA, USA -

INDUSTRIAL COMBUSTION EQUIPMENT AND VALVES
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‘Honeywell

o Series 72
Modutrol IV™ NMotors

APPLICATION

The Series 72 Modutrol IV Motors are used to control
dampers and valves. The motors accept a current or voltage
signal from an electronic controller to position a damper or
valve at any point between open and closed.

® U.S. Registered Trademark
Copyright © 2000 Honeywell = All Rights Reserved

FEATURES

+ Replaces M744S,T,Y and M745S,T,Y Motors.

. M7261, M7274, M7281, M7284, and M7294 are

. non-§pring return motors; M7272, M72'82, M7285,
and M7286 are spring return motors.

» Oil immersed motor and gear train for reliable
performance and long life.

« Wiring box provides NEMA 3 weather protection.

« Actuator motor and circuitry operate from 24 Vac.
Models available with factory installed transformer
or an internal transformer can be field added.

« Quick connect terminals standard—screw terminal
adapter avallable.

+ Adapter bracket for matching shaft height of older
motors is standard with replacement motors.

+ Nominal timing of 30 seconds for 90° stroke and
60 seconds for 160° stroke.

« Valve and damper linkages, explosion-proof housing,
and auxiliary switches avallable as accessories.

+ Spring return motors are rated for 25 Ib.-in. and
60 Ib.~In torque.

» Non-spring réturn motors are rated for 35 Ib.-in.,
75 Ib.-in., 150 Ib.-in., and 300 Ib.-in. torque.

« Models avallable with adjustable start (zero) and span.
« Models available with 4 to 20 mA Input signal.

» Models available with 2 to 10 Vdc input signal.

« Die-cast aluminum housing.

Contents
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SERIES 72 MODUTROL IV™ MOTORS

SPECIFICATIONS | PORTANT

The specifications given in this publication do not
include normal manufacturing tolerances. Therefore,

Models: TRADELINE models are selected and packaged to an individual unit may not exactly match the listed
provide ease of stocking, ease of handling and maximum : specifications. Also, this product is tested and
replacement value. TRADELINE model specifications are the . calibrated under closely controlled condijtions and
same as those of standard models unless specified otherwise. some minor differences in performance can be
TRADELINE models have auxiliary switch cams. expected if those conditions are changed.

NOTE: Auxiliary switches can only be added to motors that Modutrol IV Order Number Guide: See Table 1.
include auxiliary switch cams. (These cams cannot : )

be field-added.) Dimensions: See Fig. 1.

Table 1. Modutrol IV Order Number Guide.

[ﬁf Motor

72 4-20 mA or 2-10 Vdc Control®
: 6 — 35 Ib-in. Non-Spring Return
s 7 25 Ib-in. Spring Return |75 Ib-in. Non-Spring Retorn
m‘%.”}..mq. 8 60 Ib-in. Spring Return |150 Ib-in. Non-Spring Return
st g — 300 Ib-in. Non-Spring Return
1 Single-ended shaft Non-Spring Return
2 : Normally Closed® Spring Return
4 Dual-ended shaft Non-Spring Return
5 Normally Closed® Spring Return
6 , Normally Open® Spring Return
A 0 Auxiliary Switches |{Fixed Stroke Normally Closed®
B 1 Auxiliary Switch
) C 2 Auxiliary Switches
D 0 Auxiliary Switch Adjustable Stroke
F 2 Auxiliary Switches
G 0 Auxiliary Switch Fixed Stroke Normally Open®
B vy L 1 Auxiliary Switch Adjustable Stroke
%,““fwrﬁfjby =5|Q 2 Auxiliary Switches |Fixed Stroke Normally Closed®

[M [61 [8 |4 [A [XXXX |See Catalog for Complete O.S. Number

2 Adjustable zero and span.

b Ejectrically normally closed. Shaft rotates clockwise (viewed from the power end) with increase in control signal. Motor drives to
normally closed position when powered with control wiring not connected.

€ Electrically normally open. Shaft rotates counterclockwise (viewed from the power end) with increase in control signal. Motor
drives to normally open position when powered with control wiring not connected.

ORDERING INFORMATION

When purchasing replacement and modernization products from your TRADELINE® wholesaler or distributor, refer to the
TRADELINE® Catalog or price sheets for complete ordering number.

If you have additional questions, need further information, or would like to comment on our products or services, please write or
phone:
1. Your local Home and Building Control Sales Office (check white pages of your phone directory).
2. Home and Building Control Customer Relations . ]
Honeywell, 1885 Douglas Drive North
Minneapolis, Minnesota 55422-4386 (800) 328-5111
\banada‘—HoneyweH Limited/Honeywell Limitée, 35 Dynamic Drive, Scarborough, Ontario M1V 428,

—_rnational Sales and Service Offices in all principal cities of the world. Manufacturing in Australia, Canada, Finland, France,

Germany, Japan, Mexico, Netherlands, Spain, Taiwan, United Kingdom, U.S.A.

63-2202—4 v 2



SERIES 72 MODUTROL IVTM MOTORS

TOP VIEW
G D E_I ®
® ' I
(o] 4-7/8
(124)
5-1/2
(140)
(o)
9)
F D E__F _}— ‘I i
1 . 1316~
o A @0) L

Aﬁ.—— 4-1/16 (103) —-{1-1/2 (37)
A j——— 4-1/16 (103) ——————
= 4-1/16 (103) >

] 1172 (37) [

TOP VIEW OF BRACKET

®

®

4-5/8
(116)

) (an
i1l {3F
POWER END 1

_ ‘ 144 (7) - |-<- .
4778 (124) ———————

—

—

A\

(19)

1
}\ MOTOR

oo

B>

AUXILARY, - POWER 5-3/8
END END (137)

6-7/16
{164)

5.9/16 {141) —

SPRING RETURN MODEL SHOWN

SOME MODELS DO NOT HAVE AN AUXILIARY
SHAFT. ALL OTHER DIMENSIONS ARE THE SAME.

2-9/16

. 66)
L — H 1]
| B l—<— 9/16 {15) A . .

1

T — "
ADAPTER
BFU:ZT“l:I L—_‘l __._T“g)

A FOR HIGH TORQUE (60 LB-IN.) SPRING RETURN
MODELS 8-3/4 (222); FOR LOW TORQUE (25 LB-IN.)
SPRING RETURN MODELS 8-1/4 (210);
NON-SPRING RETURN MODELS 7-8/16 (185).

A FOR HIGH TORQUE (60 LB-IN.) SPRING
AETURN MODELS (SHOWN).

FOR LOW TORQUE {25 LB-IN.) SPRING
RETUARN MODELS.

A FOR NON-SPRING ARETURN MODELS. 1708988

Fig. 1. Series 72 Modutro! IV Motor dimenslons in in. (mm). -

Controller: These motors can be used with any electronic
controller that provides a stable noise-free proportional

Table 2. Series 72 Modutrol IV Motor Power
Consumption Ratings (at 120 Vac, 50/60 Hz).

current output as specified in Electrical Ratings, Input
Range below.

Electrical Ratings:

Power Consumption: See Table 2.
Input Range:
Current, Nonadjustable: 4 to 20 mA nominal, 25 mA
maximum.
Current, Adjustable: 4 to 20 mA adjustable, 50 mA
maximum.

Zero/Null (Motor Closed): 0.08 to 18 mA.
Span: 1.8 to 18 mA.
Voltage, Nonadjustable: 2 to 10 Vde.
Input Impedance:
) 4 to 20 mA Input: 100 ohms.
2 to 10 Vdc Input: 400K ohms.

Power Consumption
Model Watts Amps
M7261 19 0.20
M7272 26 0.26
M7274 15 0.71
M7281 23 0.24
M7282 28 0.28
M7284 23 0.24
M7285 28 0.28
M7286 23 1.00
M7294 23 0.24

63-2202—4



_SERIES 72 MODUTROL IV™ MOTORS

)
Auxiliary Switch Ratings (in Amps): See Table 3.

Table 3. Auxiliary Switch Ratings (in Amps).

One Contact )
Rating® 120V . 240V
Full Load 7.2 3.6
Locked Rotor 43.2 21.6

a 40 VA pilot duty, 120/240 Vac on opposite contact.

Stroke: Fixed 90° or 160° models available. Other models
available with field adjustable strokes from 90° to 160°.
Stroke adjusted by means of cams located in the wiring
compartment.

Timing: Nominal 30 seconds for 90° stroke and 80 seconds
for 160° stroke. ‘

Dead Welght Load On Shaft: 200 Ib (91 kg) on motor power

or auxiliary end; maximum combined load of 300 Ib (136 kg).

Motor Rotation:
Closed: Counterclockwise rotation limit as viewed from motor
power end.
Open: Clockwise rotation limit as viewed from motor power
end.
Mechanically Normally Closed: Spring return. Normally closed
" motors rotate to closed position on power loss.
Mechanically Normally Open: Spring return. Normally open’
. motors rotate to open position on power loss.
/}éctrically Normally Closed: Both spring return and non-
spring motors return to closed position on minimurn signal.
Electrically Normally Open: Both spring return and non-spring
returni motors return to open position on minimum signal.

Ambient Temperature Ratings: -40 to 150°F (-40 to 66°C).
Shaft: 3/8in. [9.5 mrﬁ] square.
Approvals:

Underwriters Laboratories Inc. Listed: File No. E4438; Guide

No. XAPX.
Canadian Standards Association Certified: General listed File
No. LR1620; Guide No. 400-E.

63-2202—4 4

Accessories:

198162AA Internal Transformer 120/208/240 Vac 50/60 Hz
primary, 24 Vac secondary.

198162EA Internal Transformer; 120 Vac 50/60 Hz prirary,
24 Vac secondary.

198162GA Internal Transformer; 220 Vac 50/60 Hz primary,
24 Vac secondary. -

198162JA Internal Transformer; 24 Vac 50/60 Hz primary,
24 Vac secondary (for electrical isolation).

220736A Internal Auxiliary Switch Kit; one switch, can be
field-installed on TRADELINE models.

2207368 Internal Auxiliary Switch Kit; two switches, can be
field-installed on TRADELINE models.

220738A Adapter Bracket raises motor shaft height by 19 mm
to match that of previous Modutrol® Motor models.

220741A Screw Terminal Adapter converts the standard
quick-connect terminals to screw terminals.

" 221455A Infinitely Adjustable Crank Arm, can rotate through

downward position and clear motor base without requiring
an adapter bracket. :
4074ERU Weatherproofing Kit provides NEMA 3 rating for
Modutro! IV Motors mounted in position other than upright.
4074EZE Bag Assembly with parts that can provide CE
compliance.

. 7617ADW Crank Arm, can rotate through downward position

and clear motor base without requiring an adapter bracket.

ES650-117 Explosion-Proof Housing encloses motor for use
in explosive atmospheres. Not for use with Q5001 (or any
other valve. linkages). Order separately from O-Z/Gedney
Inc..To order, contact: O-Z/Gedney, Nelson Enclosures and
Controls,
(918) 641-7381 or (918) 641-7374; or write to:
O-Z/Gedney, Nelson Enclosures and Controls
P.O. Box 471650
Tulsa, OK 74147-1650
(Requires Honeywell 7617DM Coupling.)

Q100 Linkage connects Modutrol® Motor to V51 Butterfly
Valve. Requires the 220738A Adapter Bracket.

Q181 Auxiliary Potentiometer for sequence or unison control
of 1 to 4 additional modulating (Series 90) motors.

Q5001 Bracket and Linkage Assembly connects Modutrol IV
Motor to water or steam valve.

Q605 Damper Linkage connects motor to damper. Includes
motor crank arm. ,

Q607 External Auxiliary Switch controls auxiliary equipment
as a function of motor position.




SERIES 72 MODUTROL IV™ MOTORS

INSTALLATION |

When Installing this Product...

1. Read thesé instructions careiully. Failure to follow them
could damage the product or cause a hazardous
condition.

2. Check the ratings given in the instructions and on the
product to make sure the product'is suitable for your
application.

3. ‘Installer must be a trained, experienced service
technician.

4, After installation is complete, check out product
operation as provided in these instructions.

/N CAUTION

Ejectrical Shock or Equipment Damage Hazard.
Can shock individuals or short equipment
circuitry.

Disconnect all power supplies before installation.
Motors with auxiliary switches can have more than
one disconnect. '

/\ CAUTION

Equipment Damage Hazard.

Can damage the motor beyond repair.

Naver turn the motor shaft by hand or with a wrench.
Forcibly turning the motor shalt damages the gear
train and stroke limit contacts. .

IMPORTANT
Always conduct a thorough checkout when
installation is complete.

Location

Allow enough clearance for accessory installation and motor
servicing when selecting a location (see Fig. 1). If located
outdoors, use liquid-tight conduit connectors with the junction
box to provide NEMA 8 weather protection. if mounted
outdoors in a position other than upright, install a 4074ERU
Weatherproofing Kit and liquid-tight connectors to provide
NEMA 3 protection.

/N CAUTION

Motor Damage Hazard.

Deteriorating vapors and acid fumes can damage
metal parts,

Install motor in areas free of acid fumes and other
deteriorating vapors.

In excessive salt environments, mounting base and screws
should be zinc or cadmium plated, not stainless steel or brass.
Use the 220738A Adapter Bracket for mounting on these
surfaces.

Mounting

Use the foliowing guidelines for proper motor mounting:

»  Always install motors with the crankshaft horizontal.

» Mounting flanges extending from motor housing base are
drilled for 1/4 inch (6.4 mm) machine screws or bolts.

 Non-Spring Return Motors are shipped from the factory in
the closed position (at the counterclockwise rotation limit,
as viewed from the motor power end).

» Spring Return Motors are shipped from the factory in their
normal position.

« Normally closed models are shipped at the counterclockwise
rotation limit, as viewed from the motor power end.

» Normaily open models are shipped at the clockwise
totation limit, as viewed from the motor power end.

M7272, M7282, M7285, M7286

VERTICAL
REFERENCE

FULLY CLOSED

VERTICAL
REFERENCE

/-‘ FULLY CLOSED 10

10 \
l 1)

é\\l

FULLY OPEN

i FULLY OPEN

160 DEGREE STROKE
SPRING RETURN MOTORS

90 DEGREE STROKE

M7261, M7274, M7281, M7284, M7294

VERTICAL

VERTICAL REFERENCE
REFERENCE
s 10 FULLY CLOSED
45
X/ FULLY
CLOSED
160
90
e |
0 ]OPEN r
%LLY OPEN
90 DEGREE STROKE 160 DEGREE STROKE

NON-SPRING RETURN MOTORS ...,

Fig. 2. Motor shaft position at limit of rotation
(viewed from motor power end).

63-2202—4
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)
Adapter Bracket

The 220738A Adapter Bracket, positioned between the motor
and the equipment, raises motor shaft height by 0.75 in.
(19 mm) to match that of previous Modutrol® Motor models.

The following applications require this bracket:
» (607 External Auxiliary Switch.
+ Damper linkage applications requiring added clearance t0
allow:
—  Crank arm rotation through the downward position.
— Suffidient damper linkage to reach the motor shaft.
« Al valve linkages except the Q5001.

NOTE: When the bracket is not used in a replacement
application, the damper linkage requires adjustment
for the new shaft position.

To mount the motor. with the bracket:
1. Mount the bracket to the equipment with existing or
standard bolts.
2. Using the provided bolts, mount the motor to the bracket
threaded holes. See Fig. 3. :
For valve linkage applications (other than the Q5001):
1. Mount the bracket to the linkage.’
2. Position the motor on the bracket to align the motor
shaft with the linkage.
3. Atiach the motor to the bracket with the four bolts
provided. See Fig. 4.

—

63-2202—4 6

Damper Linkages

The motor does not include a crank arm. Order the crank arm
separately (see Accessories in the Specifications section). For
detailed instructions on the assembly of specific linkages,
refer to the Installation Instructions packed with the linkage.

/N\ CAUTION

Equipment Damage Hazard.

Stalling a motor can damage the drive shaft.
Ensure installation of motors and linkages allows the
motor to drive through full stroke without obstruction.

Valve Linkages

The Q100 Linkage requires a 220738A Adapter Bracket for all
valve applications. Applications with the Q5001 Valve Linkage
do not require the 220738A Adapter Bracket (see Fig. 4).

For detailed instructions on spegific linkage assemblies, refer
to the instruction sheet packed with the linkage. In general,

check the following points when installing a motor and linkage:

+ Adjust vaive and louver-type damper linkages so the
damper or valve moves through only the maximum required
distance while the motor moves through its full stroke.

« With modulating control, maximum damper opening should
be no more than 60 degrees. Little additional airflow is
provided beyond this point.

+ Do not exceed load and torque ratings in any application.

Junction Box

When used with liquid-tight conduit connectors, the junction
box provides NEMA 3 weather protection for the motor. The
junction box, standard with replacement motors, encloses the
terminals and provides knockouts for wiring conduits. Housing
an internal transformer or internal auxiliary switches requires
using a junction box. ’
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S ~

STANDARD
BOLTS (4) " ¥ : ¢ ?\ _/?
A. | ? i ? PROVIDED (4~ i % :
| : i
|

ADAPTER
I BRACKET

EQUIPMENT
BASE ——

ANO. 12 OR 1/4in. ZINC PLATED
MACHINE SCREWS OR BOLTS

was2E _ NON-SPRING RETURN SPRING RETURN

J’f » . Fig. 3. Mounting the motor with an adapter bracket.

— .
‘-—r WIRING
80X

POWER
END OF

E MOTOR

i

MOTOR

Q5001
VALVE
LINKAGE ~

1/4-20 UNC
1in. LONG ~
MOUNTING
BOLTS

Mi17092

Fig. 4. Mounting the motor on a Q5001 Valve Linkage.

7 63-2202—4




SERIES 72 MODUTROL IV™ MOTORS

N
u&iring

/N CAUTION

Electrical Shock or Equipment Damage Hazard.

Can shock individuals or short equipment circuitry.

Disconnect all power supplies before installation.
Motors with auxiliary switches can have more than
one disconnect.

IMPORTANT -

All wiring must agree with applicable codes,
ordinances and regulations.

Ensure that the voltage and frequency stamped on the

: motor correspond with the power supply characteristics.

When connecting several motors in parallel, ensure that
the power supply VA raling is large enough to provide
power to all motors used without overloading.

A

——————

D RIGHT/INNER
) - AUXILIARY
' SWITCH
% INNER AUXILIARY
SWITCH CAM (BLUE)

[

F (TEST)
V()

POWER
Y END
~~— OUTER AUXILIARY
: SWITCH CAM (RED)
T2 = .
Q

" ~— LEFT/OUTER
AUXILIARY
. SWITCH

NOTE; FEATURES AVAILABLE ON SOME MODELS ONLY.
2 TO 10 VDC INPUT MOTORS

RN

[

5.
6.

Fig. 5 shows that motor terminals are quick-connects
located on top of the printed circuit board.
To access the wiring compartment:

a. Remove the four screws from the junction box top.

b. Lift off the cover.
Fig. 6 shows the internal wiring schematic.
R_efer to Fig. 7 and 8 for typical wiring.

Wire the motor as follows:

1. Remove the wiring box cover by removing the four
screws holding the cover to the motor.
2. Wire motor to system using quick-connect terminals in
wiring box. _
3. Replace wiring box cover.
B
lonsene———— N
RIGHTANNER
ﬂ AUXILIARY
“ SWITCH
' INNER AUXILIARY

SWITCH CAM (BLUE)

POWER

END
~~— OUTER AUXILIARY
SWITCH CAM (RED)

)
T2

—~— LEFT/OUTER
AUXILIARY
SWITCH

Ti

|

NOTE: FEATURES AVAILABLE ON SOME MODELS ONLY.
4 TO 20 mA NONADJUSTABLE INPUT MOTORS N

SPAN ADJUST
POTENTIOMETER

RIGHT/INNER
AUXILIARY
SWITCH

_— INNER AUXILIARY
SWITCH CAM (BLUE) .

POWER

END
™~— OUTER AUXILIARY
SWITCH CAM (RED)

[ ~— LEFT/OUTER
AUXILIARY

—/}  SWITCH

\_START ADJUST POTENTIOMETER

NOTE: FEATURES AVAILABLE ON SOME MODELS ONLY. ms?7?
4 TO 20 mA ADJUSTABLE INPUT MDTORS

Flg. 5. Terminals and adjustments.
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SERIES 72 MODUTROL IV™™ MOTORS

CICIG I MOTOR A

. : u
1 \: CONTROLLER @ ton
BRAKE 2 v L
CIRCUITRY [’_\3 {5 : . .
ELECTRONIC ’ G O

L1
ClRCUlTV A (HOT) @ @
TRIAC TRIAC K L2 @
SWITCHING SWITCHING
T
- N POWER SUPPLY. PROVIDE DISCONNECT MEANS AND
OVEALOAD PROTECTION AS REQURED:
A GONNECTING F TO - WILL DRIVE MOTOR TO FULLY OPEN.
FEEDBACK ) Ms778
POTENTIOMETER
] A AA It | Fig. 7. Typical system wiring.
CLOSE OPEN o o
LIMIT : L2
LIMIT {HoT)
20 mA A
ONTROLLER MOTOR A 4
It
§ O O @
@— - + @-
cwW A
ccw
WINDING WINDING @
-(CLOSE) A A (OPEN)
. MOTOR

A POWER SUPPLY. PROVIDE DISCONNECT MEANS AND
OVERLOAD PROTECTION AS REQUIRED.

OB
>

A DIRECTION OF MOTOR TRAVEL AS VIEWED FROM POWER END.

INTERNALLY MOUNTED TRANSFORMER. DO NOT CONNECT
POWER SUPPLY TO T1 AND T2. . MOTOR

A BRAKE CIACUITRY ONLY ON SPRING RETURN MODELS. Msst1

®O
P

Fig. 6. Series 72 motor internal wirlng schematic.

®A

POWER SUPPLY. PROVIDE DISCONNECT MEANS AND
OVERLOAD PROTECTION AS REQURED.

A CONNECTING F TO — WILL DRIVE MOTOR TO FULLY OPEN.

M5774

Fig. 8. Driving up to six motors from
one 4 to 20 mA controller.

9 63-2202—4
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M

SETTINGS AND ADJUSTMENTS

Zero and Span Adjustment for M7284Q and
M7285Q Motors (Fig. 5.)

1. Adjust the start potentiometer fully clockwise (maximum
zero) and the span potentiometer fully counterclockwise
(minimum span).

2. Set the controller current to the value required to drive
the motor to the closed position.

3. Turn the start potentiometer slowly counterclockwise
until the motor begins to open. This is defined as the
start or zero setting.

4. Set the controller current to the value required to drive

- the motor to the fully open position. The motor will open.

5. Turn the span potentiometer clockwise until the motor
starts to close. The difference between the fully open
span position current and the zero position current is
defined as the operating span.’

6. Recheck the start and readjust the span potentiometer
P1 if necessary. Turn the start potentiometer clockwise
to increase the zero position.

7. Recheck the span and readjust the span potentiometer
if necessary. Turn it clockwise to increase the full span
position.

8. For sequential operation, as shown in Fig. 9, repeat the
above steps for each motor. .

SEQUENTIAL OPERATION
FOR ADJUSTABLE ZERO AND SPAN MODELS

20 o e e e e o — — — — — ———— o ———
I : ,
. ] |
16 |
) | :

v ]

- 55 | I
£S 12 ———— L !
5% ! |
EZ ! o I
5E (2)' - Lo !
03 | I (- |

2 | ! 1 P! |
€ 4 | | . S
@ . P! !
] | It |
p ! b |

' !
0 T T T T T

CLOSED OPEN CLOSED OPEN CLOSED OPEN
MOTOR 1 MOTOR 2 MOTOR 3

AA A AA

MOTOR 1 PROPORTIONS BETWEEN 4 AND 12 mA; FULLY
CLOSED AT 4 mA, FULLY OPENED AT 12 mA.

MOTOR 2 PROPORTIONS BETWEEN 8 AND 16 mA; FULLY
CLOSED AT 8 mA, FULLY OPENED AT 16 mA.

MOTOR 3 PROPORTIONS BETWEEN 12 AND 20 mA SIGNAL;
FULLY CLOSED AT 12 mA, FULLY OPENED AT 20 mA.

UP TO 6 MOTORS CAN BE DRIVEN SEQUENTIALY OR IN
UNISON FROM ONE CONTROLLER,

A ADJUST ZERO ADJUST AND SPAN ADJUST POTENTIOMETEARS
TO ACHIEVE DESIRED SEQUENCE. M2893A

Fig. 9. Sequential operation of motors.

63-2202—4 ’ 10

Augxiliary Switches

/\ GAUTION

Electrical Shock or Equipment Damage Hazard.
Can shock individuals or short equipment
circuitry.

Disconnect all power supplies before instaliation.
Motors with auxiliary switches can have more than
one disconnect.

/N CAUTION

Equipment Damage Hazard.

Can damage the motor beyond repair.

Never turn the motor shaft by hand or with a wrench,
Forcibly turning the motor shaft damages the gear
train and stroke limit contacts.

Adjustable cams actuate the auxiliary switches. These cams
can be set to actuate the switches at any angle within the
motor stroke. Select switch differential of 1° or 10°.

Motors with factory added auxiliary switches are shipped in
the closed position (fully counterclockwise, as viewed from the
motor power end) with auxiliary cams set to actuate switches
30° from the closed position and to provide 1° degree
differential. With the motor in the closed (fully
counterclockwise) position, the auxiliary switch breaks
contacts R-B. See Fig. 10 for auxiliary switch wiring.

TRADELINE Motors are shipped with auxiliary switch cams
that permit acceptance of 220736A,B Internal Auxiliary Switch
Kits. Refer to form 63-2228 for 220736A,B Installation
Instructions.
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Auxiliary Switch Adjustment

IMPORTANT

When adjusting the auxiliary switch cams use the

following procedure:

1.Insert 1/8 in. screwdriver blade intc a slot on cam
and move the screwdriver top as far as possible in
the required direction. See Fig. 10.

2.Repeat step 1 in successive-cam slots until the
cam is in the required position.

Use the following procedure to obtain the desired auxiliary
switch settings:

1. Remove the top cover from the motor to gain access
to the motor terminals and auxiliary cams.

2. Disconnect the controller from the motor.

3. Connect a current source to the positive and negative
terminals.

4. Drive the motor to the position where the auxiliary
equipment is 1o be switched by increasing or decreasing
the current. :

5. For a switch differential of 1°, check continuity of auxiliary
switch contacts R-B and rotate the cam as follows:

a. If the contacts are open, rotate the cam clockwise
until the R-B contacts close.

b. | the contacts are closed, rotate the cam
counterclockwise until the R-B contacts open.

MOVE SCREWDRIVER AT
TOP ONLY TO ADJUST CAM. .

6. For a switch differential of 10° rotate the cam
approximately 180° so the slow-rise portion of the
cam actuates the switch.

7. Check continuity of the auxiliary switch contacts R-B.

8. Rotate the cam as follows:

a. If the contacts are open, rotate the cam
counterclockwise until the R-B contacts close.

b. If the contacts are closed, rotate the cam clockwise -

until the R-B contacts open.
c. Make final adjustment in the proper direction to
obtain contact make or break at the desired position.
9. Check for the proper differential and switching of the
auxiliary equipment by driving the motor though the full
stroke in both directions.
10. Disconnect power, remove current source, reconnect
the controller, and replace the top cover on the motor.

NOTE: Changing the differential from 1° to 10° reverses the
' switching action. For example, with a 10° differential,
switch contacts R-B make and R-W break on a
counterclockwise (closed) rotation. With a 1°
differential, switch contacts R-W make and R-B
break on a counterclockwise (closed) rotation.

NOTE: CAMS ARE OFFSET
VERTICALLY TO PROVIDE
BETTER VIEW OF BACK CAM.

o

ARRRREY
| RIGHT/INNER

i AUXILIARY SWITCH

3 )‘\- INNER AUXILIARY
N /] - CAM(BLUE)

Z, LEFTIOUTER OUTER AUXILIARY
AURIIARY S CAM (RED)
Wi
TCH  oF MOTOR Mi7101

Fig. 10. Auxiliary switch adjustment.

i 1/8 INCH
STRAIGHT-BLADE
SCREWORIVER
RIGHT/INNER
SLOW RISE AUXILIARY
PORTION SWITCH
(APPROX.
10° DIFF.)
3
FAST RISE
PORTION
gAFPROX.
* DIFF.)
LEFT/OUTER
AUXILIARY
SWITCH
SLOW RISE
PORTION
gAPPROX.
FAST RISE 0" DiFF.)
PORTION
APPROX.
. DIFF.)/
poroR™ — — -~ oron
OFEN POWER
END
S

1
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y .
OPERATION AND CHECKOUT

Operation

The motor feedback potentiometer and control current input
circuit form a bridge circuit. As long as the final control
element remains at the position proportional to the input
current from the controller, the circuit is balanced, and the
motor does not run. When the value of the controlled medium
changes, the current from the controller changes, and
unbalance is amplified to energize the Triac switching to run
the motor in the proper direction to correct the change in the
temperature or the pressure. The motor turns the feedback
potentiometer to rebalance the circuit and stop the motor.

Chéckout

After installation and linkage adjustment, operate the motor

through the controller. Make sure that:

+ The motor properly operates the damper or valve,

« The motor responds properly as the input is varied.

«  The auxiliary switch, if used, operates at the desired point
- of motor rotation.

R

Inspect the motor, linkage, and valve or damper to see that all
mechanical connections are correct and secure.

In damper installations, the pushrod should not extend more
than a few inches past the ball joints. Check to see that
there is adequate clearance for the linkage to move through
its stroke without binding or striking other objects.

See controller or system instructions for additional checkout
procedures.

Motor Operation Checkout
Check motor operation as follows:
1. To close the motor, open terminals +, -, and F.,
2. To open the.motor, connect terminal F to the
negative (-) motor terminal.

Honeywell
Home and Building Control Home and Building Control Honeywell Asia Pacific Inc. Honeywell Europe S.A.  Honeywell Latin American
‘neywell Honeywell Limited-Honeywell Limitée  Room 3213-3225 3 Avenue du Bourgel Region
?S Douglas Drive North 35 Dynamic Drive Sun Hung Kai Centre 1140 Brussels 480 Sawgrass Corporate Parkway
) ‘»~-.udfden Valley, MN 55422 Scarborough, Ontario ' No. 30 Harbour Road Belgium Suite 200
M1V 429 Wanchai Sunrise FL 33325
Hong Kong
Prinled In U.S.A. on fecycled
63-2202—4 B.B. Rev. 11-00 @ paper containing al feas! 10% www.honeywell.com

posl-consumar paper fibers.
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Connection  Max Operaling

Model  (inch) Pressure (mm)
: Rp { bar) L B Hi H2
SJG-01 1/2 2 121 132 38 51
SJG-02 ; 3/4 2 - 121 fk 132 } 38 - 51
SJG-03 1 2 121 132 38 51
(SJG-04 A AR Rk B W73 87 dF 52 L6
SJG-05 1172 2 173 187 52 61
SJG-06 Frw 2 hrC o U 199 |¥7218 ¢ T3 ,73

v JBAIOIE B T (ZWA E‘r@)

Overall Dimensions

st
‘W{ 1

e | e _—
Connection - MaxOperaling? Overall Dimensions
Model {inch)  Pressure _ {mm)

C(ban) L B Hi - H2 D

SJG-DN50 DN 50 6 230 196 96 97 160
SIG-DN 65 |, DN 65 4y 6 'ii:290%; 210.%; 97+ 104 170
SJG-DN 80 DN 80 '6 320 244 - 112 103 200
' 10273 *tE 134 107 228

SJG-DN100  : DN100 4[24 6%

Cs)D
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K
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C.
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44

44
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d
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18
18
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Weight
(kg)
0.70
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1.29 |
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2.08

Weight
(ka)
6.37
777
9.23
12.24
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Model 143-80 Service Regulators

The 143-80 is designed and built for domestic gas ser- It is simple to install and adjust. The union nut connec-
vice, as well as for commercial and industrial applications; tion makes it easy to locate the regulator in the best installed
burners, furnaces, ovens, heaters, gas engines, etc. It can position, and servicing is easy and convenient.
also be used for air, LPG, nitrogen, dry CO, and other gases.
Equimeter’s Model 143-80 Service Regulator...out-
Simple, rugged construction means dependability. Yet, it standing performance, utility, and dependability at an
provides precise pressure control over an amazing range of

o economical price...
pressure and load conditions. P

. - . . High Pressure
Basic Models Basic Models Description I odels
—
—5 143801 Standard Regulator 143-80-1HP
143-80-2 Regulator with Internal Relief Valve (RV) - 143-80-2HP
. Qutlet Pressure . Spring Part
.Spring Ranges Ranges Spring Color megber
37" to 62" W.C. - Red ' o 143-62-021-15
5" {0 8Y/2" w.c. Blue 143-62-021-16
6" to 14" w.c. Green 143-62-021-17
12" w.c. to 1 psi Orange 143-62-021-18
'/, psi t0 2 psi Black & White 143-62-021-22
1/, psi to 3 psi Cadmium* . 173-62-021-02
2 psi to 6 psi Black* . 139-16-021-01

*Only use these springs in high pressure model 143-80-1HP and 143-80-2HP)

Maximum nlet Pressures— | Orifice Sizes 3" VEs | e bl Vits " ‘
Standard IRV Models and — - - o 40 -

- ax 125 125
High-Pressure Models Inlet pei ps pel psi osi osi osi

Pressure

. o Temperature Limits
Plpe Sizes inlet x Uut|8t NPT 143-80 Service Regulators can be used for temperétures from
3 x e -20°F. to 150°F.
3/‘n X 1||
s x 1Y : :
X Buried Service
1" x 1" 143-80 Regulators are not recommended for buried service.
192 x 1A '

Copyright 1996, Equimelef incorporated




. Construction and | @5 uimeter
/Design Features | - VNGO

143-80-2 Regulator With
Internal Relief Valve (IRV)

23 4

~ __/

143-80-1 Standard Regulator Construction Features

1. Spring Adjustment 4. Buna-N Soft Seat 6. Union Nut Connection 8, Die Cast Aluminum

2. Fiberglass Reinforced Positive tight lock-up Full 360° rotation...easy Alloy Diaphragm Case

Nylon Valve Stem 5. Aluminum Orifices servicing High strength, light-
Minimum friction, interchangeable 7. Buna-N Diaphragm weight corrosion
minimum dimensional petween ' thru /2" Nylon fabric reinforced resistant.
changes over operating Full 26 in.2 effective area 9, Vent
temperature range. . s/ or 1" NPT Screened

3. Cast lron Body 10.Vent Valve
b (ASTM A 126 Class B) 11.Seal Cap
/ (Test Connections .

1/ NPT Available on
inlet and outlet)

I
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Service Regulator
Capacity Tables

Models 143-80-1H
Capacity* in SCFH na

P, 143-80-2HP, 1

tural gas (0.6 speci

43-80-1, 143-80-2
fic gravity—1

4.65 psia-60° F) /

Pipe Size Inlet Pressure rifice Size (inches)
(InChes) (pSIg) 1/l" :I"“ 1/4" 5/“" J/." ‘/1“ 5/l"
2 340 450 510
. 1 480 500 510 530
2 530 560 570 580 600
3 420 600 620 630 650 670
5 250 560 700 720 730 770 790
3y 3N 7' 310 700 840 860 880" 900 900
I X%l 10 370 830 950 970 1000 1020 1020
20 530 1200 1220 1240 1250 1270
40 860 1570 1330 1340 1450
60 1200 1660 1520 ’
80 1500 1710
125 1800 1900
' 350 460 520
1 I 480 550 600 650
. 2 530 700 840 880 780
3 420 650 870 1000 920 810
3 x A" 5 250 580 890 1120 1160 950 970
—> 7' 310 700 1140 1340 1270 1140 1060
.__,> 1" x 1" 10 370 840 1360 1500 1330 1200 1180
20 530 1230 2000 1600 1480 1400
40 860 1700 2000 1640 1900
60 1200 1900 2000
80 1540 2000
125 2100 2100
Yz 350 460 520
1 480 550 680 760
ajn s 2 530 700 840 1020 1030
J x 1Y 3 420 650 870 1030 1200 1050
" " 5 250 580 890 1180 1350 1490 1060
1" x 1 7' 310 700 1140 1500 1610 1580 1060
" N 10 370 840 1360 1700 1710 1800 1180
e x v 2 g oER | e ER | B Y
60 1200 2100 2400 Capacilics are
80 1550 2200
a 125 2250 2400
based on the following ORANGE SPRING: 3" w.c. droop Capacliies for ¥, 1 and 2 psig pressures NOTE: Las ligure in each column is the
i lations in oullet p BLACK/WHITE AND CADMIUM appiy only 0 AED and BLUE springs. Nole maximum capacity for each orlfice at rec-
RED and BLUE SPRINGS: 1" w.C. droop SPRINGS: 1/4 psig droop carelully these capacities do not apply to [ ded pi within the op
GREEN SPRING: 2" w.c. droop BLACK SPRING: 10% droop the green, orange and black springs. performance range.

Models 143-80-4, 143-80-

Capacity* in SCF

6 Low Pressure Cut-0ff

H natural gas (0.6 specific gravity—14.65 psia—60°F.)

NOTE: Last figure in

each column is the m:
*RED Spring is Part No. 143-62-021-15, BL

Qutlet Pressures Outlet Pressures |
Red Spring* 4'/" to V" w.c. Green Spring* 7'/" to 15" w.c.
Blue Spring* 6%z" to 9'/:" w.C.
Pipe Size Inlet Pressure Orifice Size (inches) Orifice Size (inches

(lnches) (PSIQ) 7/“u | ;I.n 5l“u |/‘u /A ;Ilu s/“n 1I‘n .

Y2 240 180 90 140 120 90
1 400 300 200 100 250 200 160 90
. 2 580 420 300 140 370 320 240 140
. 5 800 750 600 230 580 530 460 220
3 %2 10 1050 990 740 380 780 720 700 370
15 1140 1050 950 460 820 860 800 480
25 1100 1100 640 900 1000 660
40 1300 870 1300 910
60 1160 1160

12 270 210 90 160 120 90
1 430 310 210 100 260 230 160 90
gy 4k 2 650 420 300 140 410 350 270 140
" x 1 5 1100 750 610 230 800 730 470 220
1 x 1 10 1300 1120 760 380 1220 1090 740 370
X 15 1300 1300 960 460 360 300 930 280
25 1300 1300 640 1300 1160 660
40 1300 870 1300 910
60 1160 1160

A 270 210 90 160 120 90
i 430 310 210 100 260 230 180 90
2 650 420 300 140 430 350 270 140
T x 1 5 1100 750 510 230 870 730 470 220
LRALEA 10 1300 1120 760 380 1300 1090 740 370
16 1300 1300 960 460 1300 1300 930. 480
25 1300 1300 640 1300 1160 660
40 1300 870 1300 910
60 1160 1160

aximum capacily for each orifice al recomme
UE Spring is Parl No. 143-62-021-16, GR

nded inlet pressure within the optimum performance range.
EEN Spring is Part No. 143-62-021-17.

Note: The above pe
occur at extreme

4

rormance data is

based on normal testing at 70°
low flowing lemperatures.

F flowing temperature. Changes in performance can
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Internal Relief Valve

(Equimeter

IiNCORPORATED

The Internal Relief Valve begins to open when outlet pressure
exceeds regulator set-point by approximately 7" w.c. At lower
pressures, it is closed.

Internal Relief Valves, like all relief valves, must be carefully
checked for adequate capacity. IRV's only have full capacity
relief capability when the inlet pressure to the regulator is low
enough and the regulator orifice is small enough. If either one, or
both, are too large, the IRV will not have full capacity relief capa-
bility and will not be able to prevent the outlet pressure from
exceeding the maximum allowable fimit.

The curves below are for checking this condition. They are

_ based on the regulator blocked open to simulate a failure in

i

which the valve goes wide open.

Find the maximum inlet pressure on the horizontal scale.
Trace it verfically upwards to the curve for the size orifice used.
Trace that point horizontally leftward to the vertical scale and
read the outlet pressure. If it is below the maximum allowable
outlet pressure for the application, the IRV has full capacity
relief capability for a wide open regulator failure.

Note that the curves are based upona 7" w.c. setpoint and
a 5" - 82" (blue) spring. Curves are presented showing the
s/ and 1" vent configurations, with and without vent piping.
The curves based on vent piping assume 10 t. of vent piping
plus two elbows. If additional vent piping is used it must be
carefully sized to avoid restricting the capacity of the IRV.

For conditions other than those covered by the curves

contact your Equimeter representative.

e T

7Y W.C. SetPOINt. o Blue Spring 7" WG St POINt. .. cvvi e Blue Spring
GIA VBNt e No Vent Piping LY Y S R R R PR No Vent Piping
2" T ] I - 2 T
51w
P ’/'szJ_ Y, Orifice
- ritice
o~ e f |ce/ Orifice | - / Orif L1
u 2F 8 v 2
Q. gr 4 o, 3y .
Orifice L1 B / A
= 7 ALAL L L £ Loiice A
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3 % 3 "
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INLET PRESSURE ~in psi INLET PRESSURE ~ In psl
7' W.C. SelPOINt. oo e Blue Spring 7*W.e Set Point. .c.oveiier i Blue Spring
3/4" Vent with 10' of 3/4" Pipe and 2 Els. 1* Vent with 10" of 1~ Pipe and 2 Els.
1 1
2 Oce 4 AT
A ()
] T
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% 2 (/)‘;l ce Z'c/;,] ice V/ 8 2 / —ZOr'ﬁc KOr' ice
‘T: //° * Orifi ‘T: / 7 s |
\e" Orifice j
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%1'/1 / = 5 1% L/f‘ Oyifice
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'.I—J /‘// E A / |+
= Ry E L LU woriee
2 3 "
0 0
0 10 20 30 40 50 60 70 80 90 100 0 10 20 30 40 50 60 70 80 90 100
INLET PRESSURE ~in psi INLET PRESSURE — In psi

Caution: It is the user's responsibility 1o assure that
location away from any potentlal sources of ignition.

a service regulator vents and/or vent lines exhaust to a non-hazardous
Refer 1o Equimeter Bulietin RM-1301 for more detailed Information.




Dpération of the

) internal Relief Valve

New Pan Lip lor Positive
Diaphragm Cenlering

IRV Closed.

%/,

7

. O

~—
~.

o)

frequency of inspection determined
regulations. See bulletin RM-1301 for fleld service instructions.

by the severity of service and applicable laws and

IRV Open
i me The maximum outlet pres- the outlet pressure exceeds the regulator to service.
MaXImum E rgencv sure 1o which the 143-80 di- this pressure, the regulator The maximum outlet
-+ Pressures aphragm case can be sub-  must be removed from ser-  pressure that can be safely
. jected under abnormal con- vice and carefully inspected. contained in the 143-80
ditions without causing dam- Damaged or otherwise un- diaphragm case is 10 psi.
) N\ age to the regulator inter- satisfactory parts must be Safely contained means “no
}' nals is set-point +3 psi. If replaced before returning leakage" and “no bursting”.
143-80-1 . 143-80-2
143-80-21 } _.Maximum Inlet Pressure +50 psi
143-80-1HP 143-80-2HP e
143-80-4 _..Maximum Inlet Pressure +10 psi
143-80-6
ke ti tio Protect the downstream pip- ure to achieve complete legin RDS-1498, or other ap-
Ove pr _SSU zation ing system and the regu- jockup. The allowable outlet plicable standards. The
Protection lator's low pressure cham-  pressure is the lowest ofthe  method of protection can be
bers against overpressur- maximum pressures per- a relief valve, monitor regu-
ization due to the possible mitted by federal codes, Jator, shutoff-device, or simi-
regulator malfunction or fail- state codes, Equimeter Bul- lar mechanism.
Periodic Inspection: Regulators are pressure control devices with numerous moving parts
‘), subject to wear that is dependent upon particular operating conditions. To assure contin-
‘ uous satisfactory operation, a periodic inspection schedule must be adhered to with the
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Mounting Positions

(Zquimeter

INCORPORATED

: 101] 102 103 104
. 105 106 107 108
109 110 11 12

NOTE: If desired position is not shown,
use these diagrams to specify vent
diaphragm case, and body arrangements.
Example: Position 105 would be D-4-Y.

CAUTION
The diaphragm case vent must
be positioned to protect against
flooding, drain water, ice forma-
tion, traffic, tampering, etc. The
vent must be protected against
nest building, animals, bees,
insects, etc. to prevent vent
blockage and minimize the
chances of foreign material from
collecting in the vent side of the
regulator diaphragm.
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Standard
Construction:

e

hY
e

The following items will be

considered standard con-

struction for the 143-80 reg-

ulator (options are available

at additional charge}).

1. Body - no pressure taps

2. Orifice - alumninum

3. Valve & stem assembly
-plastic w/Buna-N valve

4. Seal wire - none

Vent - 1" side vent

. Cover.cap - plastic

. Spring ferrule - plastic

External nuts and bolts -

plated steel

. ldentification - stamped
on diaphragm cover (no
badge)

10. Paint - AGA gray

11, Packaging - six per car-

ton
12.Position - 105

@NOO

[{=]

Standard Testing: 2. Lock-up test (will not
“The following will be consid- exceed 1 '/2" w.c: above
ered standard testing for the set point)

3. Leaktest

143-80 regulator (optional
testing at additional charge}):
1. Set point adjustment at

4. Internal relief valve test
A. Initial relief at 7" w.c.

customer specified:

A.Inlet pressure

B. Qutlet pressure (set
point)

C. Minimum and maxi-
raum rate of flow within
50 to 350 SCFH

+2" above set point
B. Reseat at 20% below

initial relief pressure

(10" w.c., minimum)

Full Open Capacity:

Use‘the following formulae for the full open capacity of 143-80
regulators.

1.Q =K JPo(R-Po) - ++- -

... (for -:3:1 less than 1.894)
o]

- KP L)
2.Q = _2—L ............... (for Po greater than 1.894)
Q = maximum capacity of the regulator (in SCFH of 0.6

specific gravity natural gas).

K

below).

the "K* factor, the regulator constant (from the table

P, = absolute inlet pressure (psia).
Pq = absolute outlet pressure (psia).

ORIFICE | *" | A" | W

SI“II | 1/‘" ]/“II 1/'"

K 820 | 520 | 292

206 | 132 | 74 | 33

When sizing relief valves for use with 143-80 regulators,
use full open capacity, except for LPCO models.

Other Gases

143-80 Regulators are mainly

used on natural gas. However,
they perform equally well on
LP gas, nitrogen, dry CO,, air
and others.

OTHER GASES CORRECTION FACTOR
Air (Specific Gravity 1.0) 0.77
Propane (Specific Gravily 1.53) 0.63
1350 BTU Propane-Air Mix (1.20) 0.71
Nitrogen (Specific Gravity 0.97) 079
Dry Carbon Dioxide 0.63

(Specific Gravity 1.52)

For other noncorrosive gases: 0.6
CORRECTION FACTOR = Specific Gravity

of the Gas

For use with gases not listed above, please contact your
Equimeter representative or Industrial Distributor for
recommendations.

How to 'Order

Specify:

1. Pipe size and model
number

2. Mounting position

3. Orifice Size

[s2 0]

. Inlet pressure (also
maximum and minimum if
available)

. Outlet Pressure set-point

. Capacity required (scfh)

7. Type of gas (natural gas,
propane, etc.)

8. Spring part number

9. Vent Size
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Dimensions

.

(Equimeter

INCORPORATED

—

~—— O

Regulator

c

143-80

oYy

53

3%he"

194" : &67/"

Caution: Turn gas on slowly.
' not overload the diaphragm with a sudden surge of inlet pressure. Monitor the outlet

If an outlet stop valve is used, it should be opened first. Do

pressure during start-up to prevent an outlet pressure overload.
See bulletin RM-1301 for mare detailed start-up procedures.




N 143-80 Service Regulator
")} With Low Pressure Gut-0ff

This is the low pressure, cut-off version of the 143-80 resi- vice -nitially or when returned to service after being shut
- dential service regulator. down. This is easily done by removing the cover cap and pul-
It is a safety device which stops the inlet gas supply if the ling upwards on the diaphragm post extension.
outlet pressure drops below a certain point. Installation is simple and quick. It is the same as for other
Hazardous conditions sometimes develop as a resuilt of standard types of seli-contained domestic service regulators.
a loss in-service pressure. A good example of this would be Adjustment for the outlet pressure set point is accom-
flame or pilot outage resulting from a line break, an inter- plished by removing the cover cap and screwing the adjust-
ruption in the gas supply, or an excessive demand. The low ment ferrule down or up to raise or lower pressure.
pressure seut-off" acts as a safety device for the gas service. The 143-80 regulator with low pressure cut-off can be

" The cut-off unit consists of an extra valve which seats furnished WITH OR WITHOUT INTERNAL RELIEF. It is used
:against the inlet side of the orifice. As the main valve moves on LP and manufactured gas as well as natural gas. In addi-
away from its seat to increase flow, in response to a de- tion it can also be used on air, CO,, nitrogen and other in-
creasing outlet pressure signal, the ‘cut-off valve moves to- dustrial gases.
ward its seat. If the main valve movement becomes ex- e -
cessive, the cut-off valve will take over and go closed. At this ol :
point the gas supply is shut off and cannot be resumed until Basic LPGO MOdBlS
the cut-off unit is manually reset 123.80.4 | Regulator with Low Pressure Cut-off (LPCO)

Basically, “cut-off” is triggered ‘by an excessive drop in .
outlet pressure. However, the spedific outlet pressure at 143-80-6 | Regulator with IRV and LPCO.

which “cut-off” occurs also depends on the size of the orifice inlet Pressure Range...in. w.c. 10 60 psi
and the inlet pressure. Outlel Pressure Range 4':" to 15" w.C.
As mentioned previously, once the cut-off valve closes, Orifices...aluminum, sl he"

it must be manually opened to put the regulator back into op-
eration. It must also be manually opened when put into ser-

Spring Ranges LPCO Models

“ _
/" Maximum Inlet Pressure Outlet Pressure Ranges Spring Coloy
Typ " ; 4" o 7'/" w.c. Red Spring
1 1] yn 7 J
ORIFICE SIZE /! frs s hs l 6 to 9Ye" W.C. Blue Spring
Maximum Inlet Pressure 60 psig | 40 psig | 25 psig | 15 psig ‘ 71" 1o 15" w.c. Green Spring
e —— &%
TRy —5'5hs"
SEAL AND——=/ 770 -
WIRE Ay J
i !
i COVER CAP
g
Con
ADJUSTMENT-LIL 11 (] = DIAPHRAGM
FERRULE \;,,u ! ! POST EXTENSION
N i1 (FORMANUAL
VENT %ot Yerf | || RESET)
1" NPT ol !
W
=== %) :
6"
Hl O II : »
L CUT-OFF VALVE
..

2‘5/|5" W

10
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. Other Equimeter Bas Pressure Regulators

J

(Zquimeter

Equimeter produces a broad product line of Gas Pressure

Regulators which are widely used throughout the natural gas
industry. These regulators are also suitable for non-corrosive
industrial gas applications such as propane, butane, air, nitro-

gen, dry CO, etc. For additional detailed information on a
particular model, please request the indicated bulletin from
the local Equimeter sales office.

Multi-Purpose Service Regulators

Model 043

Bulletin: R-1300

afy A2, 20", 1" pipe size

Inlet PrESSUIBS .« vovvvs v ersrnes s to 125 psi
Outlet PTESSUIES .« v v ve s vt 5" w.c. to 2 psi
Capacity to 2000 CFH

Available with 90° body.

Also available with internal relief valve.

Model 143-6

Bulletin: R-1303

st 1, 1" pipe size

INIEt PYESSUMES . v v v evee s s en s e to 125 psi
OUllEt PrESSUNBS .« v v uver e v 32" w.c. to 6 psi
Capacity to 2000 CFH

Available with 90° angle or straight-through body.

Also available: internal relief valve and low pressure cut-off.

Industrial Service Regulators

Models 243-8, 243-12, 243-8HP

Bulletin: R-1306

114, 1" and 2" pipe size

IOt PreSSUIBS . o« v vevve e e cecr s e s to 125 psi
Outlet pressures™. . . .. oovcvreer e 3'" w.c. to 10 psi
Capacity to 25,000 CFH

Also available; internal relief valve, low pressure cut-oft,
external control line, back pressure regulator, relief valve,
vacuum regulator and vacuum breaker.

Field Regulators

For intermediate to high pressure applications. Ideal on
pipeline taps servicing plants and buildings. Appropriate for
double stage reduction ahead of service regulators, and for
high pressure burners and compressed air systems.

046

Bulletin: R-1312

3 1" and 1'" pipe size

INIEt PreSSUMBs . .« vvvemvee v e e r s to 1000 psi
Outlet pressures. .. . .o .ovve oo sseeree 3 to 200 psi
Capacity to 40,000 SCFH

Also available: monitor and pressure loaded versions and
internal relief valve.

141-A

Bulletin: R-1311

2" pipe size

Jnlet Pressures . ... ...ove e to 1500 psi
OUtlEt PreSSUrES . . oo oo v ee s e e 5 to 400 psi

Capacity to 55,000 SCFH

Pilot Loaded
Regulators

243-RPC
Bulletin: R-1343
117", 1" and 2" pipe size

For intermediate and high-
pressure applications re-
quiring precise pressure re-
duction with minimal droop.
|deal for standard and high-
capacity flows on burners,
driers, dehydrators and
compressor lines. Appropri-
ate for fixed factor billing.

Ouitlet pressures

Capacity to 76,000 SCFH

Inlet pressures. . to 150 psi

..... 3Y2" w.c. to 35 psi

1100 1200
Bulletin: R-1341 Bulletin: R-1342
Pipe size: 2" Pipe size: 2" (flanged)
(screwed or flanged) inlet pressures
Iniet pressures . . to 400 psi ... .....10 1200 psi
Outlet pressures Outlet pressures

...... 3" w.c. to 100 psi .........2010600 psi

Capacity to 414,000 SCFH Capacity to 789,000 SCFH

Eduimeter also produces Industrial and Combustion Regulators; High Pressure, High Capacity Regulators; and Safety

Relief Valves. Detailed information available on request.

11
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ASC Af | Direct Acting or Piloted
Aluminum Body Solenoid Valves

Red-Hat* 3/8" to 3" NPT

e dh wemlTE (KA
vo e[ v eCIIE

Features

« Lightweight, low-cost valves for air service.
« |deal for low pressure applications.

» Provides high flow, Cv up to 138 (Kv 118).
« Air and vacuum service.

‘Construction

Valve Parts in Contact with Fluids

Body Aluminum
Seals, Diaphragins, Disc NBR
Disc-Holder PA (10.1 and 11.6 watt Normally Open only)
Core Guide CA
Core Tube 305 Stainless Steel
‘R_ider Rings PTFE
Core and Plugnut 430F Stainless Steel
Springs 302 Stainless Steel
Shading Goil Copper
Electrical
Watt Raiing and Power
. Consumption Spare Goll Part No.
Sta‘ndard AC
%?;lsgﬂ DC VA VA General Purpose | Exploslonproof
Insulation | Watis| Watts| Holding | Intush AC De AC 1]
F - 6.1 16 40 |238210 - |238214 -
F 116 101 25 70 |238610(238710238614 |238714
B 1491 - - - - 62691 - -
F - | 154 27 160 | 99257 - 99257 -
F - | 282] 50 385 |206409 - 1206409 -

Standard Voltages: 24, 120, 240, 480 volts AC, 60 Hz {or 110, 220 volis AG,
50 Hz), 6, 12, 24, 120, 240 volts DC: Must be specified when ordering.
Other voitages available when required.

Solenoid Enclosures

Standard: Red-Hat 1} - Watertight, Types 1, 2, 3, 38, 4, and 4X; Red-Hat - Type I.
Optional: Red-Hat 1l - Explosionproof and Watertight, Types 3,38, 4,4X, 6,
6P, 7, and 9; Red-Hat - Explosionproof and Raintight, Types 3,
7,and 9. {Except EF8215A40 and EF8215A90, which are suitable for
Types 3 and 7 (C and D) only and have a T28 temperature
rating code.) To order, add prefix "EF" to catalog number.

See Optional Features Section for other available options.

8040
8215

o © @

m
m

8040

Nominal Ambient Temperature Ranges:

Red-Hat I/

Red-Hat  AC: 32°F to 125°F (0°C to 52°C)

Red-Hat It DG: 32°F to 104°F (0°C to 40°C)

Red-Hat  DC: 32°F to 77°F {0°C to 25°C)
(104°F/40°C occasionally)

Refer to Engineering Section for delails.

Approvals:
CSA certified. UL listed, as indicated. FM approved

- (Nermally Closed only, except Catalog Numbers 8215A90

and 8215A40). Red-Hat || meets applicable GE directives.
Refer to Engineering Section for details.

2.05 R1
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3215
Specifications (English units)
Operaling Pressure Differential (psi) Max. Wait Rating/
. Fluid Class of Coll
. Max. AC Max. DC Temp. 'F Aluminum Body Insulalion @
Pipe Orilice
Size - " Size Cv Flow Air-Fuel Air-Fuel constr. | ULO® .
(ins.) (ins.) Factor Min. Gas Gas Ac | pc}  catalog Number | Ref. No | Listing AC DC
NORMALLY CLOSED (Closed when de-energized)
/8 5/16 1.0 0 15 - 1254 - 8040H6 1" O 6.1/F -
1/4 5/16 1.1 0. 15 - 125 -  8040H7 11 @) 6.1/F -
3/8 5/16 1.2 0 15 - 125 - 8040H8 11 O 6.1/F -
3/8 34 - 34 0 50 25 125|104 | " 8215G10 2 O 10.1/F ] 11.6/F
3/8 34 - 3.5 5 125 125 125 | 104 821561 @ 1 O 6.1/F | 11.6/F
112 3/4 5.4 0 2 - 125| - 8040G22 13A O 10.4/F -
“} 1/2 3/4 4.4 0 50 25 125 | 104 8215G20 C2 O 10.1/F | 11.6/F
’ 12 3/4 48 5 125 ) 125 125 | 104 8215G2 ® 1 O 6.1/F | 11.6/F
3/4 3/4 9.5 0 2 - 1251 - 8040G23 138 O 10.1/F -
3/4 3/4 5.1 0 50 25 125 | 104 8215G30 4 O 10.1/F | 11.6/F
3/4 3/4 5.1 5 125 125 125 | 104 8215G3 @ 3 O 6.1/F | 11.6/F
——}a» 1 15/8 21 0 25 25 125 | 77 8215850 @ 6 o 15.4/F | 14.9/B
L 114 15/8 32 0 25 25 1251 77 8215B60 @ 6 o 15.4/F { 14.9/B
} 112" 15/8 "3 | 0 25 25 1251( 77 8215870 @ 6 O 15.4/F | 14.9/8
] 2 2 3/32 60 0 25 15 125 77 8215880 @ 7 o) 15.4/F | 14.9/8
212 3 117 0 5 - 125 - 8215A90 8 O 28.2/F -
3 3 138 0 5 - 125 - 8215A40 8 o 28.2/F -
NORMALLY OPEN (Open when de-energized)
3/8 3/4 3.2 0 125 125 125 104 8215G13 9 ® 10.1/F | 11.6/F
12 3/4 4 0 125 - 125 125 | 104 8215623 9 L 10.4/F | 11.6/F
3/4 3/4 46 0 125 125 125 104 8215G33 10 e 10.4/F | 11.6/F
1 15/8 22 0 25 15 125 | 77 8215053 12 L4 15.4/F | 14.9/8
11/4 15/8 33 0 25 15 125 | 77 . 8215C63 12 L 15.4/F | 14.9/8
112 | 158 37 0 25 15 125 77 8215C73 13 ® 15.4/F | 14.9/8
2 23/32 58 0 25 15 1251 77 | 8215C83 14 L] 15.4/F | 14.9/8
2172 3 117 0 5 - 125} - 8215893 ® 15 o 28.2/F -
Notes: @ Do not use for Fuel Gas.
@ On 50 hertz service, the watt rating for the 6.1/F solenoid is 8.1 watts.
® FM Approved Process Control Valves. See Engineering Section (Approvals) for details.
@ Type 1 enclosure only.
® O= Safety Shutoff Valve; ® = General Purpose Valve. Refer 1o Engineering Section (Approvals) for details.

2,06 Ri
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N
040
8215
Dimensions: inches (mm)
Constr. Rel. No. H K L P | W
1 ins. | 342 |200] 275287 2.46
mm| 8 | 51 | 70 [ 73 | 63 \
> 2 Tns | 402 | 249 275] 3.46 | 246
- |mm]| 102 | 63 | 70 | 8 ] 83
3 ins. | 387 |219]331]305 233
mm 98 56 84 | 77 59
4 ins. | 4.46 | 2.68 | 3.31] 3.64 2.33
mm| 113 68 | 84 | 92 59
= 5o ins. | 6.84 | x [500]559] 538 .
mm | 174 X 127 | 142 | 137 BOTH EHOS
10 ins. | 7.47 x | 6.09] 594 | 6.31
mm | 190 x | 155 | 151 | 160
8@ ins. ] 1025 | x [7.79 7911 7.94
mm | 260 x | 198 | 201- | 202
9 ins. | 442 | 272]2.75] 3.86 2.36 2 MOUNTING HOLES
mm| 112 69 70 | 98 60 s.28 (s7.0)
10 ns. | 486 | 272[3.31]404 2.36
mm | 123 69 84 | 103 | 60
11 ins. | 274 | 1.44]2.00] 230 1.69
mm | 69 36 | 51 | 58 | 48 Constr. Rels. 6, 7, 8,12-15
12 ins. | 6.84 x |5.00]363]| 538
mm | 174 X 127 | 92 | 137 L é_/
13 ins. | 6.84 x | 5.00]356] 538 : 1 j
] mm | 174 x § 127 | 90 | 137 f :gEE['?gg
¥ 13A ins, | 405 | 246|275 | 344 242 = 12 conoun
mm | 103 |- 63 70 | 87 62 P ’
13B ins. | 449 | 2.653.31] 3.63 2.39 - o L
mm | 114 | 67 | 84 | 92 | B ; _*l
14Q ins. | 7.44 x |6.09]3.81| 631 NPT]"T ''''' ol e e
mm 1 189 | x | 155 | 97 | 160 | som exos - L”
150@ ins. | 1025 | x |7.80]522 7.94 =
mm | 260 X 198 | 133 | 202 - } _—
IMPORTANT: Valves may be mounted in any position except all | ij
DG constructions and those marked @, which must be mounted k_;__L ji_ - {
with the solenoid vertical and upright. Constructions marked @ ) ' ’ .
must be mounted with the solenoid vertical and upright or - il T W
horizontat only.

Constr. Refs. 11

W —]
2 CORED HOLES : — 1/2 NPT
350 [8.9] DEEP FOR /_ /
,164-32 TH'D l L
FORMING SCREW ' ‘
CDa
| 1
' l
]
.406 [10.3) NPT . fes o
-—T - BOTH ENOS_\L_- i o L AN
1 ! t
]
[ X L= | N //1
BOTIOM VIEW OF BODY ro88 (R22—1— | 50 (23) - 250 [64) f
" b — t
' L 115 (2.3). 2 PLACES  de el
750 [19.1)
L
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BULLETIN MS2055-08/02
REPLACED MS2024

Gas Appliance
Pressure Regulators

Lever Acting Design

325-3*, 325-5A% & 325-17

3/8" 1/2", 3/4", 1", 1 1/4" & 1 1/2"

® *design certified

(325-3 & 325-bA)

¥ Us

Maximum Inlet Pressure

CSA Certified 325-3 & 325-5A.......... 2 psi (140 mbar)
5 psi {345 mbar)

 Maxitrol-tested: allmodels......ccccooveeneee 10 psi (690 mbar)

With 12A09 or 12A33:
Max. inlet pressure (LP).......iooiieeeene 2 psi {140 mbar)
Max. inlet pressure (natural).......ccooeenne 5 psi {345 mbar)

Emergency Exposure Limits
Allmodels (inlet side only)..c..oovvviiiieveeniees 65 psi (4.5 bar)

Ambient Temperature Limits

-40° t0 205°F (-40°1096°C)
...................... 32°t0 140°F{0°1060°C)

.................................................. 5°t0176°F(-15°t080°C)

i Ventihg
325-3model 1/8" NPT
F2B-BAMOCEL...cceeenirriererrres i 3/8" NPT
F2B-7 OGN .. viereeerersemsre st 1/2"NPT

Gases: natural, manufactured, mixed, liquefied
petroleum, or LP gas-air mixture.

Note: All Maxitrol gas appliance regulators must be

installed and operated in accordance with Maxitrol's
'Safety Warning' bulletin.

nEaXIT!

PR

325 Series

The 325 Series is suitable for multi-poise mounting.
But when using the vent limiting device, the
regulator {325-3, 325-5A) must be mounted in a
horizontal upright position for best
.. performance. Install the regulator properly
) with gas flowing as indicated by the arrow
on the casting {also see the Safety Warning
Upright Instructions bulletin).

- ®
OL company




Lever Acﬂng

Deygﬁ

series

325-3* 325-5A* & 325-7

FEATURES:

» Designed for multi-poise mounting...

s Self-aligning valve with lever action for dead end
lockup... '

s Durable, corrosion-resistant construction...

* High performance type for pounds to inches

reduction...

Available in six pipe sizes from 3/8" to 1-1/2"...

BENEFITS:

e Ease of irf§tallation...

* Longer life, less maintenance...

s Can be used as a single stage regulator or a first-
stage on two-stage system...

» May be used for both 2 psi and 5 psi flexible tubing
house piping systems...

« Precise regulation from pilot flows to full
regulator capacity...

» Meets many utility specifications.

; V{,,}‘tl'he 325 Series.is a pounds to inches regulator,

meeting utility specifications, for use on residential,
commercial, and industrial applications where
adequate inlet pressures are available.

They are a high performance type and canbe used as a
single stage regulator - reducing pounds pressure to
normal burner pressure. They can also be used as a line
regulator on equipment already fitted with an appliance
regulator. i

The 325-3 and 325-5A models are CSA certified and
widely accepted with 2 psig and 5 psig house piping
systems. Infact, the entire concept (using semi-rigid
copper or flexible stainless steel tubing) would nothave
been possible without the development of the compact
325 series regulators.

The 325-7, designed especially for the growing
segment of electronic ignition equipment, permits
the utilization of greater capacities without
sacrificing performance. All 325 Series models are
also certified through DVGW to European EN 88.

To deliver positive dead-end lock up, the 325 Series

feature a high leverage valve linkage assembly.

Lockup pressure can vary with the speed of the

solenoid valve and its location. The regulators are

capable of precise regulating control from full flow
)‘down to pilot flows.

As an optional accessory, the 325-3 and 325-5A
offer automatic vent limiting devices. The 12A09
and 12A39 vent limiters eliminate the need to run -

2

vent piping to a safe area - in the event of a
diaphragm rupture, gas escapement is limited to
within the ANSI standards level.

The 325 Series regulators are Maxitrol-tested for inlet
pressures up to 10 psi (CSA certified for 2 psiand 5
psi), and withstand emergency exposure inlet pressure
up to 65 psi. Withthe 12A09 or 12A39 installed,
maximum inlet pressufe is 2 psi (LP) and 5 psi (natural).
Inlet pressures exceeding 2 psi (LP}, or 6 psi {(natural)
require a vent line. )

The self-aligning valve is made of nitrile rubber.
Housings are durable aluminum die castings and all
internal parts are carefully selected and corrosion
resistant. The diaphragms are of high quality
supported synthetic rubber compounds.

The 325 Series regulators are suitable for multi-
poise mounting. But when using the vent limiting
device, the regulator {326-3, 325-5A) must be
mounted in a horizontal upright position for best
performance. Install the regulator properly with gas
flowing as indicated by the arrow on the casting.

These regulators provide no downstream over-
pressure protection in the event of failure. At
supply pressures in excess of 2 psi they should not
be used unless downstream appliance controls are
rated for supply pressure or protected by some
other means. Consult Maxitrol Company for
additional assistance.

* C8A design certffied




7 Capacities and Pressure Drop

PRESSURE DROP - 0.64 sp gr gas expressed in CFH (m*/h)

Model Number | 7.0" w.c. (1r7 mbar) | 1/2 psi (34 mbar) 3/4 psi (52 mbar) 1 psi (69 mbar) 2 psi (138 mbar}
145 204 250 289
—rp- 3253 (4.0) (5.8) (7.0) (8.2) ;
338 476 583 673
325-5A (9.6) (13.5) (16.5) (19.1) :
3257 690 972 1191 1375 1975
o {19.5) (27.6) {33.8) (39.0) {55.9)

CAPACITIES - based on 1" w.c. pressure droop, from set pointt. 0.64 sp gr gas expressed in CFH (m?3/h).

: Outlet Operating Inlet Pressure
Model Pressure .
Number Set Point | /2 psi (34 mbar) | 3/4 psi (52 mbar)| 1 psi (69 mbar) | 2 psi (138 mbar).| 5 psi (345 mbar) | 10 psi (690 mbar)
4.0" w.c. 160 (4.5) 190 (5.4) 220 (6.2) | 220 (6.2) 300 (8.5) 320 {9.1)
325-3* 7.0" w.c. 120 (3.4) 150 (4.2) -7 180 (5.1) 220 (6.2} 290 (8.2) 320 (9.1)
10.0" w.c. 100 (2.8} 120 (3.4) 150 (4.2) 220 (6.2) 280 (7.9) 320 (9.1)
4.0" w.c. " 300 (8.5) 340 (9.6} 416 (11.8) 500 (14.2) 600 (17.0) 680 (19.3)
325-5A* 7.0" w.c. 245 (6.9} 315 (8.9) 340 (9.6} 480 (13.6) 600 (17.0) 680 (19.3}
10.0" w.c. 225 (6.4) 270 (7.6) 312 (8.8) 430 (12.2 560 (15.9) 680 (19.3)
4.0" w.c. 670 (19.0) 900 (25.5) 1050 (29.7) 1450 {41.1) 1750 (49.6) 2000 (56.6)
325-7 7.0" w.c. 590 (16.7) 760 (21.5 900 (25.5) 1250 (35.4) 1750 (49.6) 2000 (56.6}
. 10.0" w.c. 470 (13.3) 650 (18.4) - 800 (22.7) 1250 (35.4) 1750 (49.6) 2000 (56.6)
\}) “NOTE: CSA maximum approved capacity for 326-3 is 150 CFH (4.2 m*/h). 300 CFH (8.5 m*/h) for the 325-5. -
,») Approval basedon useasan appliance regulator. * Set points fin CFH): 325-3 = 50, 325-5A = 150, 325-7 = 500.
Sizing Instructions Pressure Drop Chart
Occasionally 325 Series regulators are used on 2 psig 74°W300
piping systems - oftentimes the 2 psig residential
systems are sized with a 1-1/2 psi pressure drop
through the copper or stainless steel tubing. This
means there will be 2 psi at the inlet of the regulator
under no flow conditions, and 1/2 psi at the regulator )
inlet under maximum flow conditions. /
To select a 325 series appliance regulator of ample flow 7430 : : y
- one must know: ' o 7 a a
= 7 yimNRIV
1. Available inlet pressure {maximum static/minimum o !
operating)} S /
2. Desired outlet pressure. o / /
3. Required maximum flow rate. 3 y o A
4. Pipe size. : @ o (3 W
a Ou ol {1
Example: To select a 325 series regulator of ample 749 3 ", 7
capacity to handle flow. . . 7 .
KNOWN: | -
Desired flow rate 145 CFH; pipe size 1/2"; operating inlet / /
pressure 2 psi; outlet pressure 7" w.c.; lockup required. /
SOLUTION: )
) Check pressure drop chart above - the 325-3's pressure mha | we. ' V
A drop at a flow rate of 145 CFH is 7" w.c. - well below the 743 03
available differential of 1.75 psi. The 325-3 {1/2") used 10 fh 100 1,000
' with a 4" to 12" spring, set at 7", is the correct regulator 28 mh 2.8 78
Flow Rate

to use for this application.
' 3



"“")Dimensions and Spring Ranges

. DIMENSJONS - inches (millimeters)

Model Pipe Swing Call-Outs
Number Size* Radius A B
325-3 ] 3/8 x 3/8 3 312 4 1/4

172 x 1/2 (76) (89) | (108)

1/2x12 | 4778 | 51/4 | 57/8
325-5A | B8/4x3/4 | (124) | (133) | (149)
1 x1
' 3257 11/4x11/4| 61/8 | 71/4 8
"V112x112| (156) | (184) | (208)

* standard models NPT, 'M' models available with BSP threads

"]

.‘\Q-//

SPRING SELERTION CHART - inches w.c. {mbar) unless noted

Model | Standard CSA Certified Other Springs Available
Number| Spring 2 psi (138 mbar) 5 psi (345 mbar)
325-3 41012 5-9 7-11 6-10 7-11 2-6 10-22 15-30 1-2psi
(1010 30) | (125 -22.5)| (17-27) | (15-25) | (17~ 27) (5-15) (25-55) | (37-75) | (69-139)
325-5A 41012 5-9 7-11 6-10 7-11 2-6 10-22 15-30 1-2psi
(1010 30) |(12.5-22.5)| (17-27) | (15-25) | (17-27) (5-15) (25-55) | (37-75) | (69 - 139)
a05.7 | A1 12 . i i i 2-5 10 - 22 15-30 20 - 42
(10 fo 30) (5-12) (25-65) | (37-75) | (50- 104)

A copyrighted publication of : )
Maxitrol Company

T O ® . 23555 Telegraph Rd., P.O. Box 2230
:,' company Southfield, MI 48037-2230 U.S.A.

248.356.1400 + Fax 248.356.0829

! www.maxlitrol.com
European Representatives

Warnstedter Strasse 3 06502 Thale, Germany
49.3947.400.0 * Fax 49.3947.400.200
Industriestrasse 1 48308 Senden, Germany
49.2597.9632.0 » Fax 49.2597.9632.99

CEATIFIED
150 2001

E5E
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~ Honeywell

APPLICATION

The C6097 Pressure Switches are safety devices used in
positive-pressure or differential-pressure systems to sense
gas or air pressure changes.

® U.S. Registered Trademark
Copyright © 2001 Honeywell * All Rights Reserved

- C6097A,B
Pressure Switches

FEATURES

. For use with natural gas, liquid propane (LP) gas,
or air. .

+ Diaphragm-actuated safety-limit switch.

+ Switch can be wired to turn on alarm.

« C6097A models break control circuit at setpoint
on pressure fall.

« C6097B models break control circuit at setpoint
on pressure rise.

+ Lockout with manual reset and recycle options.

+ Lockout models have external manual reset

button.

» Removable transparent cover protects scaleplate
and adjusting knob.

» Pipe tappings allow selection of positive
pressure, differential pressure (air only) or
venting connections (NPT mount only).

+ 1/4 in. NPT or flange mount models for direct
mounting to Honeywell integrated Valve Train.

+ Optional switch position indicator lamp available.
« P54 enclosure standard.

+ Ranges: 0.4 to 5 in. we, 3 to 21 in. we,
12 to 60 in. we or 1.5 ta 7 psi.

+ Surge orifice.
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C6097A,B PRESSURE SWITCHES

~ .
a‘yPEClFICATIONS

Models: Dimensions: See Fig. 1 and 2.
C6097A Pressure Switch: Breaks a circuit when pressure falls
to scale setting. See Table 1. ]
C6097B Pressure Switch: Breaks a circuit when pressure e 2.21/32 (68) —>| —————— 2:21/32 (68) —>
rises to scale setting. See Table 1. 1-3132 (28) |+ - pe-1832{12)
Table 2 shows switch ratings and Table 3 shows alternate |
electrical ratings when used with Honeywell Flame | o732

22
Safeguard Programmers. / . 1-(1;4;;2

" Mintmum Ambient Temperature: -40°F (-40°C). ta_we

Maximum Ambient Temperature: 140°F (60°C). 2414

Connections {Depending on Model): V3

1/4-18 NPT tapping for main or high-pressure connection. ] Sy

1/8-27 NPT tapping for vent or low-pressure connection | L 1
(air only). .

Flange mount for connection to Honeywell Integrated Valve
Train (internal verit only, no external connections).

e 22332 (85— - 2.23/32 (69)
HOUSING /- INDICATOR
f ol %)
213132
¥ sh
25032
1) \\w,

)

Scale Range:

0.4 to 5 in. we (0.10 kPa to 1.25 kPa).
3to 21 in. we (0.75 to 5.23 kPa).

12 to 60 in. we (3.0 kPa to 15 kPa).
1.5 to 7 psi (10.3 kPa to 48 kPa).

\& @)

Approvals: DIFFERENTIAL GAS CONNECTION
Underwriters Laboratories Inc. listed. CONNECTION 1/4 NPT WITH DUST SEAL TE,“ MINAL DIAGRAM
" ~anadian Standards Association listed. 18 NPT -
/llctory Mutual: Approved.
ihdustrial Risk Insurers: Acceptable. :
NG [é

CSD-1 AFB: Acceptable.

coM

Min28

Accessories: : : .
32003041-001 C6097 Cover for manual reset models. Fig. 1. C6097 1/4 In. NPT Mount dimensions in 'r" (mm).

32003040-001 C6097, Cover for recycle models.
32003039-001 Position indication Lamp Kit.

ORDERING INFORMATION

When purchasing replacement and modernization products from your TRADELINE® wholesaler or distributor, refer to the
TRADELINE® Catalog or price sheets for complete ordering number.

If you have additional questions, need further information, or would fike to comment on our products or services, please write or
phone:
1. Your local Homé and Building Control Sales Office (check white pages of your phone directory).
2. Home and Building Control Customer Relations i ‘
Honeywell, 1885 Douglas Drive North
| ) Minneapolis, Minnesota 55422-4386 (800) 328-5111
‘ Canada—Honeywell Limited/Honeywell Limitée, 35 Dynamic Drive, Scarborough, Ontario M1V 4Z8.
“y'lﬁlernational Sales and Service Offices in all principal cities of the world. Manufacturing in Australia, Canada, Finland, France,
Germany, Japan, Mexico, Netherlands, Spain, Taiwan, United Kingdom, U.S.A. .

65-0237—2 2
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C6097A,B PRESSURE SWITCHES

Table 1. Pressure Switch Model Selection.

o/
()

Manual Reset Non-Manual Reset
Differential Ditferential
Maximum
Maximum | Maximum Rated
Operating at at Pressure Switch
Pressure | Minimum | Maximum Differentlal | (continuous) | Manual Action at
Model Range Setpoint | Setpoint [ Nominal Maximum Type (psi) Reset | Media® Setpoint Comments
Jce097A1004 {0.41050n. | — — 0.161n. |0.24 in. wc |Addilive 2.9 No Al/Gas |Breaks N.O. [1/4 In. NPT
: we we : to C. Mount
— nnecti
Co0a7A032 |3t021in. |24 we  [42Inwe [— = 5.0 Yes  |AiiGas |on pressure |1/41n. NPT,
i : fall. Mount
C6097A1020 |3t021in. |24in.we |42in.wc |— — 5.0 Yes Air/Gas Flange Mount
we
C6097A1038 [121060 [10in. we 12in.wc |— —_ 5.0 Yes Alr/Gas 1/4 in. NPT
in. we Mount
C6097A1046 |121060 [10in. we i2in.wc |— —_ 5.0 Yes Air/Gas Flange Mount
; in. we. )
C6097A1053 [3to21in. |— 0.24in. [0.48in.wc 5:0- - No Air/Gas 14 In, NPT
Lwe weC Mount
C6097A1061 [31021In. |— — 0.24in. |0.48in.wc 5.0 No Air/Gas Flange Mount
we we
CB097A1079 |12t0 60 |— —_ 1.1in. we |2.4In. wo 5.0 No Air/Gas 1/4 in. NPT
in. we Mount
C6097A1087 i12 to60 |— — 1.1in.we [2.4in. we 5.0 No Air/Gas Flange Mount
n. we
CB097A1095 |0.4t05in, [0.6in.wec [1.0in.we |— —_ 2.9 Yes Air/Gas 1/4 In. NPT
- we Mount
C6097A1103 [1.5t07 1.1 psi 1.4 psl — — 9.3 Yes Air/Gas Flange Mount
psi
C6097A1111 |1.5107 1.1 psl 1.4 psi —_ — 9.3 Yes Air/Gas 14 in. NPT Mount
psi
C6097A1129 1.EI> o7 — —_ 0.1 psi 0.3 9.3 No AlrlGas Flange Mouni
T ps -
C6097A1137 |1.5107 |— — 0.1 psi 0.3 9.3 No Air/Gas 1/4 In. NPT
psi . Mount
C6097A1210 [0.4to 5in. |— — 0.18in.  [0.24in. we 2.9 No Alr/Gas Flange Mount
- we we .
C6097A1228 |0.4105(n. |— —_ — — 29 Yes Air/Gas Flange Mount
wC
C6097B1002 |12t0 60 [10in. we f2in.we j— — Subtractive 5.0 Yes Air/Gas |Breaks N.C. [1/4 in. NPT
in. we o C. Mount
- - conneclion
C609781010 [121060 |10in.wc i2in.wec |— — 5.0 Yes Air/Gas  |on pressure Flange Mounl
in. we - rise.
C6097B1028 |3t021in. [24in.wc J42in.wc |— — 5.0 Yes Air/Gas 1/4 In. NPT
we ’ Mount '
C609781036 |31021in. [24in.wc |42In.we [— — 5.0 Yes Air/Gas Filange Mount
we
C6097B1044 |1.5107 1.1 psl 1.4 psi — — 9.3 Yes Air/Gas Flange Mounl
psi
C6097B1051 {1.5107 1.1 psi 1.4 psi — — 9.3 Yes Air/Gas 1/4 in, NPT
psi Mount
C6097B1069 |3 to 21in. |— - 0.24in. ]0.48in. wc 5.0 No Air/Gas Flange Mounl
we : we
C609781077 [i2to 60 |— — 1.1in. we [2.4in. we 5.0 No Air/Gas Flange Mount
in. we
c609781085 121060 [|— — 1.11in. we [2.4 In, we 5.0 No - |Al/Gas /4 in. NPT
in. we Mount
c609781093 [1.51067 |— — 0.1 psi 0.3 psi 9.3 No Air/Gas Flange Mount
psi
c6097B1101  [1.56107 — — 0.1 psi 0.3 psi 9.3 No Air/Gas 1/4 in, NPT
psi Mount
c609781119 (310 21in. [— — 0.24in. |0.481n. wc 5.0 No Air/Gas 1/4 in. NPT
we we - Mount
a Acceplable media: Nalural gas, liquid propane {LP) gas, and air.
3 65-0237—2
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<
)
Table 2. Switch Ratings (Amperes).
120/240 Vac, 50/60 Hz
Inductive Full Load 3.0
Locked Rotor 18.0
Resistive 5.0

Table 3. Alternate Electrical Ratings when used with

Honeywell Flame Safeguard Programmers.

Device Rating
Ignition Transformer 540 VA
Pilot Valve 50 VA
Main Valve 400 VA with 2-1/2 times inrush.

27/32 (22) HOLE 7

|—‘—— 2-21/32 (68) ———»—I

le——— 2.232 (69) — 1 (1)

PRESSURE INLET

(52)

TEAMINAL DIAGRAM
1

NO

COM

0

Fig. 2. C6097 Flange Mount dimensions in in. (mm).

65-0237—2
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INDICATOR

Mi7124

INSTALLATION

A WARNING

Explosion or Fire Hazard.

Can cause severe personal injury, death or
property damage.

Observe all safety requirements each time a control is
installed on a burner.

When Installing this Product...

1. Read these instructions carefully. Failure to follow
them can damage the product or cause a hazardous
condition. :

9. Check the ratings given in the instructions and on the
product to make sure that the product is suitable for
your application.

3. Installer must be a trained, experienced service
technician.

4. After installation is completed, check out product
operation as provided in these instructions.

A WARNING

Electrical Shock Hazard.
Can cause serfous personal injury or death.

. Disconnect power supply before beginning installation.
More than one disconnection can be involved.

Mounting

NOTE: On flange models, remove the jabel holding the
O-ring in place and make sure O-ring seal is in place
before mounting the pressure switch on the valve.

The C6097 models allow NPT or flange (directly to valve)
mounting. The NPT models have a hexagonal fitting with a
1/4 in. NPT tapping, which is the high pressure connection, in
differential applications. THe bleed fitting is 1/8 in. NPT
tapped. In differential pressure control applications using air
only, connect the lower pressure to the bieed fitting. See Fig. 1
and Table 1. In applications using combustible gases, vent the
bleed tapping according to applicable standard code or
jurisdictional authority.

C6097 models with flange mount can be fitted directly to
Honeywell Integrated Valve Train (model specific). See Fig. 2
and Table 1. The flange mount models vent internally, with no
external tap.

Mount the C6097A,B in any position,

Leak Check

After installation, perform a leak check on the pressure switch:

1, Turn on main gas. Make sure gas has reached the
pressure switch (e.g., high gas pressure switch)

2. Check installation for gas leaks using a gas leak
detector or a soap solution.
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C6097A,8 PRESSURE SWITCHES

WIRING

A\ WARNING

Electrical Shock Hazard.

Can cause serious personal injury or death.
Disconnect power supply before beginning installation.
More than one disconnection can be involved.

Make sure that all wiring agrees with all applicable local
codes, ordinances and regulations. An opening is provided to
accommodate rigid conduit or armored cable for line voltage
operation (see Fig. 3 and 4). Do not overload the switch  °
contacts (see Switch Ratings in the Specifications section).
The switching schematic is shown in Fig. 5.

Fig. 3. €6097 (manual reset switch model)
with cover removed.

Fig. 4. C6097 (recycle model) with cover removed.

SETTINGS AND ADJUSTMENTS

Pressure Setpoint Adjustment

To adjust the pressure setting, turn the setpoint adjustment
dial (Fig. 3, 4 and 5) clockwise /X 10 increase the
pressure setting and counterclockwise ¢\ to decrease
the pressure setting.

4 i

A

NG

I
A
f

C6097A BREAKS C-NO, MAKES C-NC ON PRESSURE
FALL. MANUAL RESET MODELS LOCK OUT.

A 60978 BREAKS C-NC, MAKES C-NO ON
PRESSURE RISE AND LOCKS OUT. m7123

Fig. 5. C6097 schematic.

65-0237—2




C6097A,B PRESSURE SWITCHES

N

) :
OPERATION AND CHECKOUT

Operation

The manual resel C6097A diaphragm actuates the snap-
acting switch to break a control circuit and lock out when
pressure falls to the scale setting. The recycle G6097A
models recycle automatically when the control circuit returns
{o scale setting plus differential.

The manual reset C6097B diaphragm actuates the snap-
acting switch that breaks a control circuit and locks out when
the pressure rises 1o the scale setting. The recycle C6097B
models recycle autornatically when the control pressure falls
to the scale setting minus differential.

Manual Resetting

The CB097A manual reset models lock out when pressure
falls to the scale selting and require manual resetting after the
pressure rises to scale setting plus differential to resume
normal operation. :

The C6097B manual reset models lock out when pressure
rises to the scale settirig and require manual resetting after
the pressure falls to scale setting minus the differential to
resume hormal operation.

To reset, once normal operating pressure is restored, push the
- reset buiton in as far as it goes, then release.
N
) ,,}{'/IPORTANT .
Lockout models cannot be made to recycle
automatically by permanently holding in the
reset lever. )

65-0237—2 6

Checkout

¢6097 Gas Fuel Application
1.

Set cutoff pressure.

2. Open main supply line. Depress reset lever on lockout
models until switch makes control circuit.

3. Set controller and limit switch to call for heat.

4. For C6097A: Close the manual gas shutoff valve.
C6097 should open control circuit when pressure
reaches cutoff point.

For C6097B; Open the manual gas shutoff valve, wait a
tew minutes for the pressure o rise; then lower the
scale setting until the switch breaks control circuit and
locks out.

5. For C6097A:-Open the shutoff valve, return the
pressure switch to its original setting and press the reset
button (if necessary).

For C6097B: raise setting to normal and press reset
button (if necessary).

6. Allow system to operate through at least one complete
cycle to make sure all components are functioning

properly.

C6097A Air Application
1.

Set cutoff pressure.

2. Turnon fan. :

3. Block fan inlet or filter area, Switch should break control
circuit when pressure drops to cutoff point. Manual reset
models lock out.

4. Remove obstruction. Press reset lever (manual reset
models) and allow system to operate through at least
one complete cycle to be sure all. components are
functioning properly.
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MOUNTING DIMENSIONS

SPEC -

r’-Y

IGN TRANS
1716 ==t

A10-LAZ |

s

)

1 37187

» FROM HIGH YOLTAGE TERMINAL TO CASE GROUND.
IGNITION TRANSFORMERS| ==y, AOG A1D A10-LAZ
| PRIMARY YOLTAGE 115V, 60HZ. 118V, BOHLZ. 115Y. S0HZ.
SECONDARY. VOLTAGE 1 -~ BOOOV, ~— TAP# Zz -~ S000V.~TAPS#* 1~ 10000V, -TAF=
POWER CONSUMPTION | 175VA. 250VA, 250VA.
MAXIMUM TEMPERATURE | (20°F 120"F 120°F
MAXIMUM SPARK GAF 17167 1/16" 1/8°
DIMENSIONS 5 3/4HX4 1/2WX4 1/74D|8 3/4HX4 1/72WX 5D |7 5/8HX BWX4 3/4D]

PTECTION CONTROLS, INC.

NOTE:

IGNITION SYSTEMS SHALL NOT BE
USED N LIEU OF COMBUSTION

SAFEGUARDS,

INSTALLATION, OPERATION AND
MAINTENANCE SHALL CONFORM

WITH NATIONAL FIRE PROTECTION
ASSOCIATION STANDARDS, NATIONAL
AND LOCAL CODES, AND AUTHORITIES
HAVIMG JURISDICTION . AMY MODIFI-
CATION VOINDS AFPROVALS.

T

PRIMTED H USA  10-98




PROTECTION CONTROLS, INC.
SKOKIE, ILLINGIS

PROTECTOFIER
FORM 7256
WIRINGDIAGRAMS

FORM 7256-AH DRAWING X340 -

FORM 7256-BM DRAWING X-341
EORM T256-BNRH DRAWING X-342

FORM 7256-BT—#NRH DRAWING X-343
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Ringle Burner Supervision, Aubons

BPROTRCTION CONTROLS IWC.
Skoakie, Tllinois

PROTECTOPLER,
Form 7256 8
{Dy awing w--3471) )
cip gy Mannal Puaiibucbon fgnition,
Piveg-in Typs conbrol Reliys.

I3

Flug-in Pype SSLO00A FLANE PRK,

ﬁUTOﬁﬁEJC,IGNITIOH
Frovide wire jumper Babwean berminal

connect igrdtion prans foymer to PROVECTOF

o

1 and tamminal 7 on PROTECTOFLER
R werminal 4.

Power on PROVECTONTER terminal 1 and 2 provide power LO alactranic
network (thea safety and cycling liwit guiten aivowits).

1 o~ "ACE" CHECK relay "¢' 1w enavglzad throa H.C. contacts of "AUE"
FLANE relay "FY, SAFETY LOCROUT switen clrouft and component check
wpp® wivewdts

9 - fgqnition transformer is eneryl

of PLAME rolay "FY ip provide aleckyic

pilot solehoid valve 1s apergized from termined 3.

- With pilot #lame eabablished “ACEY FIAME relay "BV is onerglaad.

p) FPLAME velay "PY eontacta transfer,
1) ®W.c, "E" contact in safe-stard checking apd BAFETY TOCROUT
cirouil openSy

2y H,c., "F" egputact in {gnition transiormer elizeuil opony Lo
de—energize the fgnition Transforler.

3} .0, "R centact dn main valve cireuit closes Lo anoryilze
main valve, Heon indicator light an PROTRCTOFTER chassls
wiIl gleow to indicate flama is established.

sod From berminal 4 (thru N.C. conkact
spark iguition Lo lus pillob.

€3]

MANUAL PUBRBUTTON THNTET O .
Wo  Jumpex recguired between rerminal 1 and terminal 7 oun PROPECTOFIBR.

&
Use momankary wype pushbutLon with Lwo narmally'ﬁgen conkaaks, Connagt -
and 7. Copnzab

mpe set of rdermally open conhacts patwaen terminal 1
other set of noymally Opan contacks hetween terminal 3 apd fgnition

fyansformer Primiry.

power on BROTECTOFIER terminal 1 tenpn safety and eyoeling i

cirouits) .
1 ~ Press and hold BTART button. _
a)  "RCPM CHRECK relay el jg pnergized thru W.C. contacts @F “ACF™.
FLAME relay "FU, BAFETY LOCKOUT swibch cipeuit and pomponent
ehzek "PHY circwit.

3 paet of STHRT buktol

L) Ignitien transioras) L5 mnerglzed Lhru Sontad
to provide spayk vion Lo the pilot, Filet solenoid valve
iz energizod from inel 3. ‘

9 - With pilot flame eatabiished "ACF" TLAME relay R - energioedes




N

Faxm 723634 Pagse 2 of 2

a) PLAME relay " contacks transfer.
L) ®.C. "FY contact din safa—start chacking and BARETY LOSKOUY
circult opens.
2) ¥.0. "F" contact between torminal 1 and terminal 7 ¢lones
providing polding eiyewit around STARDT pushihutton cantacdt.
3) N.O, "rY contact in main valve circulb closes Lo eneeg oz
55

main velve, Negon indlcator Light on PROTECTOFIER chassis

will glow to indicate flams ia sstablished.

3 - pelease START butl2m. Ingnitbion transtormer is de~energlzad.

pailupe fo esbtablish pilot Flame doring Limited tgnitlen trial cycle
will cause SAFEIY LOCKOUT swltoh centacts to epen airaunit tO CHECK
palay YEY woil, CHECGK raelay 0" is de—pnergized, pllot valve Le
He-pnergloed and eletric ignition i stopped, With ne Flame afghal,
main valve penuiing dpeenergized,

SANRTY LOCKOUL reguiraes mapunl resset.

plame Eailure during operation shuts off fuel supply by de-enarglzing
fupl valves, Aukomabic ignition modal will aubomaticeally wake Ono
abbampl bo celight. ‘Mapanl pushbutton start model weguives wanual pushe

pukbon staghk ke relight.

Poway intervopbion Lo PROPECTOFLER terminal 1 Aeanergized ralays snd
fapl valves. resumption of powey on automatia tgnition model will cause 5
pAcTECTOFIRR to go thru snothar safe-gtart check mnd zelight: oyele. :
panurl pushbutbon start model redguires sanual puahbuttan stark ko relight.

pailure of CHECK relay "CY to provs safa-start sheck will prevent openlng”

of fuel wvalves snd also prevent ignition. .
w.¢y. CRECK relay contact in safe-skart oheok clrouit eloses when CHBCK
relay "cC" in energized fumpering component chedk =pp* clreult.

suPfix Jebber “H" in Fovm number indicates Alavm eivcailt opticn 18 pPro)
Alagm eirenit will e energized when SAFETDY LOCK-GUT switeh brips on e
Lo Ligbt pilet. Alarm lomd to he limited to SOVA, maximum. gufifix lmbie
in Forwm number indicabes PROTECTOFIER 1s enclosed Lype.
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Operator should read this manual before start-up system‘to prevent accident or injury person.
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NO. TITLE DRAWING NO. |REMARKS|| NO. TITLE DRAWING NO. | REMARKS
1 | COVER DYE080200 19 | SCHEMATIC DIAGRAM (12/ ) DYE080216

2 DRAWING INDEX DYE080201 50 | SCHEMATIC DIAGRAM (13/ ) DYE080217

3 | B/M LIST FOR INVERTER PANEL | DYE080202 21 | SCHEMATIC DIAGRAM (14/ ) 'DYE080218

4 | LAYOUT DIAGRAM (OUT VIEW1) DYE0802031 22 | SCHEMATIC DIAGRAM (15/ ) DYE080219

5 | LAYOUT DIAGRAM (OUT VIEW2) DYE0802032 23 | SCHEMATIC DIAGRAM (16/ ) DYE080220

6 | LAYOUT DIAGRAM (INNER VIEW) DYE0802033 o4 | SCHEMATIC DIAGRAM (17/ ) DYE080221

7 | SINGLE LINE DIAGRAM DYE080204 25 | SCHEMATIC DIAGRAM (18/ ) DYE080222

g8 | 3 — LINE DIAGRAM (01/ ) BYE0B0205 26 | RELAY ARRANGE DIAGRAM(1/2) | DYE0802231

g | 3 — UNEDIAGRAM (02/ ) DYE0B0206 57 | RELAY ARRANGE DIAGRAM(2/2) | DYE0802232

10 | 3 — LINE DIAGRAM  (03/ ) DYE080207 28 | TERMINAL DIAGRAM (19/ ) DYE080224

11 | 3 — LINE DIAGRAM (04/ ) DYE080208 29 | TERMINAL DIAGRAM (20/ ) DYE080225

12 | SCHEMATIC DIAGRAM (05/ ) DYE080209 30 | TERMINAL DIAGRAM (21/ ) DYE080226

13 | SCHEMATIC DIAGRAM (06/ ) DYE080210

14 | SCHEMATIC DIAGRAM (07/ ) DYE080211

15 | SCHEMATIC DIAGRAM (08/ ). DYE080212

16 | SCHEMATIC DIAGRAM (09/ ) DYE080213

17 | SCHEMATIC DIAGRAM (10/) DYE080214

18 | SCHEMATIC DIAGRAM (11/ ) DYE080215
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ITEM NO. DESIGN SPECIFICATION MODEL Q'TY MAKER REMARKS

1 —INV1 , INV4, INVS, INVERTER UNIT 3PH, ACABQY, 60Hz, 12A, rated, for 5.5Kw VLT2855 3 DANFOSS

2 —INV2 INVERTER UNIT 3PH, AC460V, 60Hz, 2.1A, rated, for 0.75Kw VLT2807 1 DANFOSS

3 —INV3 ,INV4 INVERTER UNIT 3PH, AC460V, 60Hz, 16A, rated, for 7.5Kw VLT2875 2 DANFOSS

4 ~INV7 INVERTER UNIT 3PH, AC460V, 60Hz, 7A, rated, for 3Kw VLT2830 1 DANFOSS

5 -Qo MccB 3POLE, 60Hz, 250AF /200AT EZC250N 1 SHUNIDER

6 -Q1,0Q5,0Q6 MOTOR PROTECTOR 3POLE, 60Hz, 30AF/ 14AT GV2ME16 3 SHUNIDER

7 —Q2, Q7 ~ Q10, Q14, Q15 MOTOR PROTECTOR 3POLE, 60Hz, 30AF/1.BAT GV2MEO7 7 SHUNIDER

8 -Q3, Q4 MOTOR PROTECTOR 3POLE, 60Hz, 30AF/18AT GV2ME20 2 SHUNIDER

9 —MC7 ~ MC10, MC12 MAGNECTIC SWITCKH 3PH, AC110V, 60Hz, 9A rated, for 0.75KW LC1D066+LR97D07 6 TELEMECANIC
10 —MC14, MC15 MAGNECTIC CONTACTOR 3PH, AC110V, 60Hz, 9A rated, for 0.75KW LC1D066+LAD=N20 2 TELEMECANIC
11 )

12 —FAN1,FAN2 COOLING FAN 1PH, 220V, 60Hz UF-15P23 2 FUJITECH

13 -fL FLOURESCENT LAMP W/LS 1PH, 220V, 10W - 2 -

14 -1 VOLT-METER 380V, 80x80 WB-V1 1 KYONG BO
15 —A1 AMPERE—-METER 200A, B0xBO, 300% WB—A1 1 KYONG 80
16 —F1~F6 DIAZED FUZED W/HOLDER 660V, 4A, - 6 SIBA

17 —R1~R140 MINETURE RELAY DC24V, 4a4b, 5A SZR-MY4-N1 140 | LG

18 ~cT CURRENT TRANSFORMER 200/5A, VA UR~1 1 KYONG BO
19 —POW POWER SUPPLY DC24V, 6A, 300VA - 1 HWA SHIN
20 -DP TOUCH SCREEN 10.4inch, 25W, 640x480 PMU—700S 1 LG

21 —PLC - CPU 1769-L32E 1 AB

22 = - POWER 1769-PA4 1 AB

23 - - ANALOGE—INPUT, 6CH, RT 1769—1T6 1 AB
24 - - INPUT, 32POINT, SOURCE SINK INPUT 1769-1032 2 AB
25 - - ANALOGE—OUTPUT, 8CH, 4~20mA 1769—0F8C 1 AB

26 - - OUTPUT, 32POINT, Rated 2A, TR OUT 1769—0B32 2 AB

27 —PL1 PILOT LAMP 1PH, 220V, 60Hz, 309 KH-504 1 KUN HUNG
28 —KEY KEY SWITCH 1a1b, 2POSITION, 30¢ KH-3030-2 1 KUN HUNG
29 ~PB1 EMERGENCY PUSH BUTTON 1PH, 220V, 60Hz, 30¢, LOCK TYPE KH-3071EB 1 KUN HUNG
30 —X0 INOUT POWER TERMINAL 200A, 3P AB1 WN7035N 3 SHUNIDER
31 -X1,%X2, X3 OUTPUT POWER TERMINAL 304, 1P AB1 W435U 64 SHUNIDER
32 =X31, X41 ~ X44 CONTROL TERMINAL 10A, 1P AB1 W235U 290 | SHUNIDER
33 —CABLE1 POWER CABLE UL, BLOCK, 0 AWG 50mm2 - 1 -
34 —CABLE2 POWER CABLE UL, BLOCK, 12 AWG 4mm2 - 1 -

35 ~CABLE3 POWER CABLE UL, BLOCK, 16 AWG 1.5mm2 - 1 -
36 —CABLE4 CONTROL CABLE UL, YELLOW, 18AWG - 1 =
37
SN 8.08.11
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IGF (Indirect) DGF(Direct)
FEEDE: Chain Mesh #2 #3 Combusion | Combusion | #2 Oven | #3 Oven | Hood | Pre—Heater |Pre—Heater| Oven Exhaust | #2 Gun | #3 Gun
EEDER NAME Oven Discharge |Circulation | Circulation |#2Exhaust #3Exhoust | Exhaust | Exhaust Exhaust Fan |Fan Fan Oven Fon | Burner Burner
MOTOR CAPACITY CASO 5.5 0.75 7.5 7.5 5.5 5.5 0.75 0.75 0.75 - 0.75 2.55 3.7 1.5 0.4 0.4
MCCB & PROTECTOR GV2ME16 GV2MEOD7 GV2ZME20| GV2ME20 | GV2ME16 | GV2ZME16 | GVZMEQ7 GV2MEOQ7 {GV2MEO7| GV2MEQ7 GV2ME10 [GV2ME14] GV2MEO8| GV2MEO7 GV2MEOQ7 -
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RETIONG CURRENT [A] 14 1.8 16 16 11 1 1.8 1.8 1.8 1.8 4.8 7.6 3.4 1.4 1.4
S— FINISH DATE 082.08.11 [QUANTITY MATE. DRAWING NAME ~ POTATO CHIP
ud D/ Y YANG FOOD MACHINERY CO.,LTD = “
L FILE NO DESIGN |Y.S.CHO![ SCALE n/s DRAWING NO ; DYE080204




G020803Ad ON 9Mad
(216) (2.16)
(2.16) — —(216)
(2.1G) ,
_l. -Q1
| GV2ME16 .
— X1 1/u 7> 2/m ~ onh v
Eopgact 32 N TSR A o2Q VL
| 5/13 | > 6/13 [ N
~IV1 |
_ Danfoss
INCOMING _ 39, 460V, 5.5KW
Out Of S ) , 5.
39,460V,60Hz Mﬂ,s MMM : TR — — VLT2855 Chain Oven
SUPPLIED BY
CUSTOMER = sl sl s
S Z| = E
>7ﬂ@wm >§N~ |
V-METER  A—METER { _
-a12
1 2 R110
/“c“s_, — -« 11.0A) | CONTROL SOURCE
) , .
L1 o 11.08) | 1PH ACI10V, 60Hz
] — e P24
| __ __ . -4 I+|ﬂzl.o..A 06.4A) | TO PLC SOURCE
_ _ _ |||Zﬂ|| R4
|1l 2 g\?ﬂuuu ——o-(09.4A)) 70 PLC SOURCE
EENE YN é‘?x 00.4F ) [ 1PH, AC110V, 60Hz
- FLOURESCENT  FAN POWER ON —_
LANP LAMP
- . 013 ~M14/ LAD=N20 el
@ 1 2 R31 R112
/_LS, FM[H 10 To 2 Zone Source
. s lls ™ _Q ey 1PH, AC110V, 60Hz
—M15/ LAD—N20
. % R113
U e 13 vl To 3 Zone Source
1
_Fllﬁ R, 1PH, AC110V, 60Hz
= ' ) FINISH. DATE 08.08.11 OC.>Z.:._J\ MATE. DRAWING NAME POTAT
il O\ YANG FOOD MACHINERY CO.,LTD 7 —= o e
v FILE ZP DESIGN |Y.S.CHO!| SCALE n/s DRAWING NO YDYE080205

s




90¢0803A0d

ON 9Md

-Q2

GV2ME 07

(01.7A)

1/11 /Ihrn 5 2/T

(01.7A)

/12

(01.7A)

§/13

2/11

Danfoss
VLT2807

4/12

s N TS 6/13

Donfoss
VLT2875

08, W3

3¢, 460V, 0.75KW
Mesh Discharge

39, 460V, 7.5KW
#2 Circulation

~Q4
GV2ME 20 _
1/1 ] 7> 2/T ‘_o%fchll
2 N TSR v @ usw »08<. ﬁw_%
A3 N PR VAL o 2w #3 Curculation
%Iu_.l_ ' VLT2875 T [N
—as
GV2ME 16 .
u N > 2/m e
32 N T 1 ,6---@, 39, 460V, 5.5KW
i haust
5/13 ~N_| pic wsh W #2 Combusion Ex
LT 12 Teriess ot
-q6
GV2ME 16 _
EL- ppyEAL 163, UE__
/2 /72 174 Ve 39, 460V, 5.5KW.
I Lve___ . \
5/\3 WH - 6/13 18] W #3 Combusion Exhaust
I> D NG
b T3 V2885 [N
-qQ7 —~MC7
GVAME 07 LC1D066+LRI7DO7(1.54) _
1/11 _ I 2/m 1/k8 _ 2/m 190 U7
. -
32 N AT 3/12 4/12 0k Vi __ 3¢, 460V, 0.75KW
53 N o 513 5/T3 214 W2 #2 Oven Exhaust
W
BT
TR, : FINISH DATE 08.08.11 |QUANTITY MATE. DRAWING NAME POTATO CHIP .
ud U\ " YANG FOOD MACHINERY CO.,LTD T ——
L FILE ZOL..l DESIGN |Y.S.CHOI| SCALE n/s DRAWING NO } DYE080206




2020803Ad ON DMd
- —MC8 _
o7 LC1D066+LR97D07(1.5A) x°
(01.7A) 1L /_1 Y LZAL 1/ _ 2/m 2 V8__
(01.74) 2 N T 2 i i @ 75 G exhaust.
(01.7A) ST N g N AL S/ A 26 P
e _
-a9 —~MC9
GV2ME 07 L.C1D066+1LR97D07(1.5A) .
1/ _ Ryl /U _ 2/T1 2Bl __
L= I o AL 3/12 4/12 e mm_oumoﬁ 0.75KW
53 /flL.Cl > 6/13 5/\3 §/13 nqvﬁmll
es —
-Q10 —MC10
GV2ME 07 . LC1D066+LRI7DO7(1.54) _
1/11 2/T1 1/u1 2/T1 , 28 o _
32 /“(.e. N AL 3/\2 _ 4/T2 MH vie. -.) 3¢, 460V, 0.75KW
5/3 N _| 5 6/T3 5/13 6/T3 S0l wio__ Pre—Heater Exhaust Fan
- 1] i
—Q11 i
GVZME 10 , .
1/11 _ I 2/T1 ,.:J. u__
T s A
S /_/IL._._I 1> 8/ Danfoss 33K We__
%I - VLT2830 '
—q12 —MC12 ,
ovauE 14 LC1D096-+LRI7D25(10A) "
A 32 4/T12 e __ wﬁ »wo<. 3.7KW
5/L3 N _| > 6/T3 5/L3 6/T3 3 _.r,LWI\ ven Fan
%I |
-Q13 —MC13
. GV2ME 08 LC1D0B6+LRI7D07(3A) .
V48] ] 7> 2/T1 1/u _ 2/T s
32 N\ SR /2 /12 _sslvI___ WS. »MOK. A.wxmz
5/L3 N _| P 6/T3 5/L3 /T3 wlw ven Exhaust Fan
BT
- FINISH | DATE | 08.08.11 |QUANTITY MATE. DRAWING NAME POTATO CHIP
D0 D773 YANG FOOD MACHINERY CO.,LTD N 2
FILE NO: DESIGN |Y.s5.CHOI| SCALE n/s DRAWING NO ; DYE080207




8020803A0

ON OMd

—MC14 —x
%Nﬂm 07 LC1D066+LAD—N20(2a) .A
(01.7A) 1/ _ 3y EZAL /U : 2/ ﬁ_wrcnw-
(01.7A) 3/\2 N I PN 4/12 N2 N 412 uo%ﬁml
(01.7A) 5/ N 188 5/L3 N_6/13 21, ve_
%I ] i
—MC15 -
s 07 LC1D0B6-+LAD—N20(2a) _
1/ > 2/m 171 _ 2/T :.J.rcmu
3/12 /“/IL._.W - 4/12 3/12 ~h 4/12 204 Ve _
5/3 N 151808 s/3 N &/ i

BT

39, 460V, 0.75KW
#2 Gun Burner

39, 460V, 0.75KW
#3 Gun burner

it

M\n;o YANG FOOD MACHINERY CO.,LTD

FINISH

DATE \_Pom.om.: QUANTITY
) DESIGN |Y.S.CHOI

MATE.

DRAWING NAME

_ POTATO CHIP

s

SCALE

n/s

DRAWING NO

} DYE080208

—



6020803A0 | ON 9MQ

No _ Add _ Tag _ Mark Mark Tag | Add | No
- - Nc OJV
CJC | _ ~X41
01} "% -
IN SN o1
T —
From CAO 0+ 02 1 I//
OM cJC — No.1 _ V
X41 0~ UP Zone ) P
- : Sencer IN . 02
L_.\ \ TCBO| o_ |03 — 4 %ulk
R e v a N IN
K —003 | 31 | TCA3 From [
No. IN Ja 7 03
A/ _ Gun Burner || From TCAY 14 04 \%I I//
(IL_xom _ 504 | !N l1ce3 Sencer No.1 _ >
xﬂ L . 3- . DN Zone ~
| Sencer teer | N | 05— — lTxlu\
m_\.\s A = %ou N | Tcas |
| : - Tcaz | |08 S ra ermll/
»V% IN mwom: T A
TC84 .
N 064 |TC Gun Buner _ \V
| Sencer TCB2 W_l o7 0%,
ﬁ - A~ %3 N | Tcas
| - _ e
i L %
|
: - |9 os
09 | N¢ - -
- ) FINISH DATE 08.08.11 |QUANTITY MATE. DRAWING NAME POTATO CHIP
it D\urv YANG FOOD MACHINERY CO.,LTD : —

FILE NO , DESIGN [Y.S.CHOI| SCALE n/s DRAWING NO } DYE080209

4




0120803A0 | ON DMQ
( 01.7D )
p24
—xe1 |No[Add] Tog | ork Mark | Tag | Add [No| —x41 var M0 [Add | Tog | Mark Mark | Tag | Add
1
— .
Choin IN
mﬁﬂ_v X000 _ZO O._ww ._bu.u zoL No ” a Encorder X010 16
N X001 Chain zu/nh:ll“ o1 IN X011 [Domper
1 Foult = 17 open Uss |
Gas x002| "N | o2 X otr\oﬂ p Domper | xo012| N
Leak PS 2 7y 43 #2 Close L/S 18
IN | xo03| as | zo/pnhsld. oz | ™ | x013|Domper
3 Low PS | k_\ w“ 9 Open L/S |42
Gas IN 03 01 = D r 4 IN
Pre High PS [:X004) 4 | 9397553 46 . N #3 Close L/s X0141 20
IN Heater W No om Damper
5 | X005} £hast — : 03| 5, | X015 Domper o 3 :
Fan Ps | Fre - lixoos Damper | X016 _mzm
Fon PS Close L/S
N a7| ven 4 o4 | !N | x017
7 | X007) Fon ps 50 23
- ovbe - ovoc| B, | 05
. #2 Zone || N N
N, | xo0s | Low fFire #5005 | DL | X019
L/s Oven . IN
Exhoust | X008 X018 24
#2 Zone |[ Fon PS ! IN
N | xo08| Door Fire 006 | 1Y, | X01B
! L/s #2 Zone | N
High Fire | XOOA d x01a| D
#3 Zone || L/S _ IN
N | xo0D | Low Fire 75007 | 3¢ | X010
3 L/s #3 Zone ! IN
High Fire | X00C xoic|
L/S
N | xooF N [xo1F
3 Zone
mw,x Fire | XOOE a2 XO1E| 5y | 090—w5%
L/s -
DC _ DC _ i
09 | com | OVPC +om Be | ovoe
N24
(01.7D) .
Q _»\h/ . Y CO LTD FINISH DATE ~ | 08.08.11 |QUANTITY MATE. DRAWING NAME POTATO CHIP
7 G YANG FOOD MACHINER . S -
D | ) ’ FILE NO DESIGN |Y.S.CHOI| SCALE n/s DRAWING NO _ ! DYE080210

-




1120803A0 | ON OMd

(01.7d)
P24
Tag _ Mark Mark | Tag | Add [No| —xa2 —xa2 | No | Add | Tag | Mork Mark | Tag | Add [No|  _xa2
|
Chain 1
Qven xo20| N X030 _Zm
Mesh Fault 0 IN 1
X021 | Dischorge 17 X031
Fault #2 Zone _z N
Curculotion| X022 2 X032 8
#3 Zone j|Foult N 1
X023 |Curculation| X033
Fault 2 w%.m 19
ombusion IN IN
3 wo:m mx:wcmﬁ X024 4 X034 20
ombusion|i Foul IN
X025 Exhoust |77 Zone || Dy | X035
ou Oven : N
#3 Zone mxsocﬂ %026 _zm X036 _MN _
X027 mumm_cﬂ oult N, | 037 m
Fault
- j DC _ DC )
eoter I VeS| cow| 1)
X029 | Exhaust , | x039 “
Fon Foult |
Hood x028| "™ X038 | by
QOven N
X02Bj Fon 27 X038
Fault Pre
Heater | X02A _70 X03A mém
#2 Gun Fon Fault
X02D | Burner m‘m X030
Fault Exhoust N N
25 Oven Fan | X02C X03C
N Fault 12 | 28 |
P08 | Iy | X02F N | xo3F : _
£ Sun | yoge| N x03£| N :
2urner T Y P
09 | BC. [ovoc|- be 1} ovoc|- :
COM COM
N24
(01.7d) .
FINISH DATE | 08.08.11 |QUANTITY MATE. DRAWING NAME POTATO CHIP

00 73 YANG FOOD MACHINERY CO.,LTD

FILE NO© DESIGN |Y.S.CHOI| SCALE n/s DRAWING NO ~ ", DYE080211




2120803AQ ON 5Ma
No | Add | Tag | Mark Mark Tag | Add | No —x43
|
—X43
f— e ) T
[ T bC oV AONO|ANLG O:T%I — L)
o AcPO | lout Choin Oven
A 2.¢ v AOPO 01 m.n__. AOPC Inverter |
Speed Ref. |
k_r To oC oV AON1|ANLC ST; 2 A 2.4C)
02 AOND AOPY lout 1 Top
(210)~H g lAWON 14 | AOP1 m: Valve _
Mov Ref.
L_x _V _ To DC ov | AON2|ANLG oufoﬁ S DL.WS - 21C)
05 /ST 7N AoP2 lout #1 Buttom :
(21C)-—4 o —003 | 'outtaoP21 it Voive _
: Mov Ref.
| 1 AJ e ov AON3 W_Mwm 04 AON3 8 {210)
08 AON3 AGP3 lout To #2 T
(21C) ——— 004 '3 AOP3| Gun Burner [
4 + Control aone \\_x.
| ANLG A — A L
L_xom ST AOP4 To #3 bc ov AONS Com 9 AGPS 41 (216)
(21¢C) \\wom lout } Aop4| Gun Burner |
4 AOP4 4+ Control AN L_x.
. DC oV aoNs|ANLC| 06 Ao 25—+ 21C)
Lﬁo AON4 AOPS lout To #1 Auto A K
(21C) F = N~ 06| '3 AOPS| Damper |
+ Control L AoNG \u\_ﬁ
AN VAN raN
_ - ] O (Aol Com | ©7 P {(210)
(21C)-~ 12 o7 | 'eut | aop6| Domper
AoRo 6+ Control ‘o7 |
_ DC OV AON7 m,z_,o 08 o wﬁ -{21C)
14 AONS AOP7 lout To #3 Auto om
(21C)-- 08 wr_ AOP7| Damper |
| + Control
ANLG
N24 Com 09
: 0g | t24| P24 |bC 24v
.DD _w\,h./) YANG FOOD MACHINERY CO..LTD FINISH DATE | .08.08.11 QUANTITY MATE. DRAWING NAME POTATO CHIP
! 2 - ) " B
FILE NO_ DESIGN |Y.S.CHOI| SCALE n/s DRAWING NO ; DYEOB0212




£120803A0 ON 9Md
(01.7C) ——(10.4A) :
R110
No _ Add _ Tag _ Mark Mark Tag | Add | No No | Add _ Tag _ Mark Mark Tag | Add | No
- R110| Yd° | 01 R110{ Y9¢ | 01
Chain VWV
1 | pooH2 01 OM» Y000 M<m: Alle1g A2 o1 omﬁ Y010 mmm_M»
un Mesh . :
p Discharge vo01{ % | 02 A lpo1 |22 vo11| 0%t | 02 M lpqqpa2
2 Zone un K
21 1po2HA2 02 oM. Y002 |Curculation Allpqo2 02 o% Y012
Run #3 Zone _ a2
#2 Zone quc_o:o: Y003 omﬁ 03 Al loa3tA2 Y013 omﬁ 03 alos
* un — —
A 1R04H2 03 | Out | voos ombuse” TR Allg14pA2 03 | Ot | vo14
’ Run ombusion| & Out Al A2 Out A A2
> Tone || Extoust | Y005 ot | o4 RO5 vo15| Ot | 04 R15
1 A2 Out ven Run Al A2 Out
ALRO6 04| Vg | YOO8 _Mx:ocm» 3 Fome R16 04| Yg* | Y018
un ven : Out a1l a2 Out Al A2
Erboust | Y007 Ot |05 RO7 , v017| 04t | 05 R17
m » Out Hood Run . A1 1Ry a2 o5 | Out [yo18 -
RO8 0518 Y008 | Run Pre Heoter| 8 -
1
Exhaust | yoog | Ot | 06 A1 Rog |22 vors| O¢t | os ALR19
" " o Pre Heater Run . " out
ROA 08 &ﬁ YOOA mo: R1A 06| I8t | voia
un Qven "
Fan voos| 94t | 07 A RoB2 Y018 ﬂ: 07 21 {R1p[2
, 2 Exhoust Run Al A2 Out
AR0C 07 wm, Y00C mé: Fan R1C 07} Pt Yyoic
un .
27 A2
P mcsmou,m YOOD mmﬁ 08 A lropH2 Y01D w% 08 AIR1D
one || Run
Al @F#& wuﬁ YOOE mc32 M lpqgle2 08 muﬁ YO1E
. un
VWVF Out A1 v out Al a2
Reset YOOF | 7™ | 09 ROF Yo1F | 02 | 0g R1F
og | e, 11110~ og | e, 11110
T110
(01.7D) L ——(10.4F)
.. T
- FINISH DATE \Wm.om.j QUANTITY MATE. DRAWING NAME POTATO CHIP
D0 F 3 YANG FOOD MACHINERY CO..LTD —
k FILE NO DESIGN |Y.S.CHOI{ SCALE n/s DRAWING NO } DYE080213

7




¥120603AQ | ON DMQA

( 09.4A ) —( 11.0A)
R110
No | Add | Tog | Mork Mark | Tog | Add | No No | Add | Tag | Mork Mork | Tag | Add | No
_ r110| Vde ol - r110| Ve | 01
out Top In J 0 Button In
ALR20H2 o1 | %' | Y020 #1-01 211 R30H2 01| Ot | vo30 #1-08
n Top _ _ n Button
#1202 |vo21| Ot | 02 A poq 2 #1-09  |vo31| 94 | o2 A1 p31 2
Top On 1 _ _ Button On 1
Allpopl 42 02 | Oyt | vo22| $1-03 Alip3pl A2 02| 94t | vo3z| f1-10 ,
On Top On Button
- #i-04 | Y023 Out 1 o3 M po3i2 o f1-11 | vo33 Ost | 03 F@z‘
op n utton n
ALR24HE 03] Out | vo2e $1-05 _ AL R34He2 03 | OUt | vo34 | §1-12
n Top : _ On Button
#1-06 | Yo25| Out | 04 A lRos5|A2 #1-13 | vo3s| Ot [ o4 Al 35|22
Al A2 Out Top On 5 _‘._ Button On 5
R26 04 | Out 1 vo26 | §1-07 Allpap A2 04 o% vo3s | #1-14
On Top . On Pre
— . f1-08 | Y027 out | 05 ALiR27 A2 - Heater 1| Y037 Out | 05 :_m_zw
op n : . re n .
ALiRogHA2 +om om.h Y028 %18 AR3gHA2 05 omﬁ Y038 | Heater 2
_||._ : n Butten _ _ On Pre
#1-01 | voag| Ot [ 08 MlRogH2 Heater 3.| Yo3g| Out | 06 A 1p3gta2
3_ _>~ out Button On 9 _ _ Pre On 8
R2A 06 | 94t [ vo2a NTS A1 Rl 06 | 94t | Y034 | Heater 4
[ n Button _ On Pre
- #1-03  |voz8| Ot | o7 M o2 Heater 5 | Yo3s| %4t | o7 M lp3gie2
A a2 Button On n _ _ _ Pre On n
R2C o7 | %8t | vozc %-2 Al | p3chi2 07 | 9yt | vo3c| Heater 6
n Button On Pre :
#1-05 |vo20|Out |08 Al |Ropl 2 Heoter 7 | Y030 | %4t | 08 AllR3pH2
Al a2 Out Button On 13 Pre On 13 _
R2E o8 | 99t voze wTom A p3Era2 08 wmﬁ YO3E | Heater 8
_||_ n Button n_ On
#1-07 vo2F | 9t | o9 A1 iRoF A2 vo3r | 92t | ggo——HRIF A2
og | Yde 11110 |~ " o9 | Yde | 1110
COM COM
T110
( 09.4F ) —( 11.0E.)
’ : FINISH DATE 08.08.11 |QUANTITY MATE. DRAWING NAME POTATO CHIP
i 7 'G YANG FOOD MACHINERY CO.,LTD = =3
FILE NC DESIGN |Y.S.CHOiI| SCALE nls DRAWING NO : DYE080214




G120803A0 | ON OMQ
NOTE #1. =1 : BE INSTALLED IN LOCAL CONTROL BOX
#2. 2 : BE SUPPLIED BY CUSTOMER
1PH, AC110V, 60Hz
R110 p
(10.4A) (12.0A)

6 6 6 6 5 3 5 [ 6
R20 R21 R22 R23 R24 R25 R26 R27 R28B

10 10 10 10 10 10 10 10 10

- - -— - - - - - m
1
!
v
-x43 1,20 1 = 7 —X43 %43 ) —x43 |32
r 1 7 ) 1 M -7 I
) 1 1 11 [ 1 1
b L I nwllgu ! u |
] I | 1t | W 1 W 1
1 | 1 [ ] 1 | |
1 1 [ 11 11 I 1
' 2 1 2 1 [ 2 Lt L2 L2 1 L2 1
1 1 1 [ 11 i I
1. ) | 11 [ I 1
L J i I y L ry _|||h 2 L [ ] ¥y J
~X43'719 19 —X4377 22 = X4 25 —X43'728 28 X437 31
( 10.4F ) = ( 12.08)
#1Top—01 #1Top—02 #1Top—03 #1Top—04 #1Top—05 #1Top—06 #1Top—07 #1Top—08 #1Top—09
Ignition Ignition Ignition tgnition Ignition ignition Ignition Ignition Ignition
. FINISH DATE \b»m.om..: QUANTITY MATE. DRAWING NAME - POTATO CHIP
U0 073 YANG FOOD MACHINERY CO.,LTD T <
FILE NO DESIGN |Y.S.CHO!I| SCALE nis DRAWING NO , DYE080215



9120803AQ | ON DMmd

NOTE . #1. s : BE INSTALLED IN LOCAL CONTROL BOX
#2. =2 : BE SUPPLIED BY CUSTOMER
1PH, AC110V, 60Hz
R110 .
(11.8A) —( 13.0A
5 5 [ 6 6 6 6 6 6 ] 6" 3 [ [
R29 R2A R28 R2C R2D R2E R2F R30 R3t R32 R33 R34 R35 R36
10 10 10 10 10 10 10 10 10 10 10 10 10 10
t
{
—X43135 ] —x43) 42 —X43 L 44 —X43 L 45 ~X43 147 -X43 —X43 —x43L51 _ -x43L53 —-X43
it = I it “asin TV nter i I o I e il B e it TN miatir i N ar VT 1
1 1 } [ 11 1 11 [ 11 [ 11 [ )
Lo Lo P Ju b Ju b Ju b Ju b e bl ol Jud oy Ju
! | ] 11 i1 11 11 | [ 11 11 il |
| | 1 11 11 [o 11 [ 11 [ 11 1 W {
| 1 | [ 1t t [ 11 11 1t [ 1} 1
| 21 2 1 11 12 i 12 11 m_cn [ [ 2.1 2 11 2 i1 2t 2 1
| 1 | [ [ [ 11 11 [ [ 11 1t l
1 I 1 11 [ [ [ [ 11 [ 1 1 1
| I— — ) J 1 - L - _|||h.m||L L J L J L ] L J 1 e rlJ.“l|L
—Xa3] 34 37 X437 40 30 —X4FT 43 13 —X437 46 46 X449 49 —X4¥{52 52
(11.86 ) —— ( 13.0E
#1Button—01 #1Button—03 #1Button—-05 #1Button—07 #1Button—09 #1Button—11 #1Button—13
Ignition Ignition Ignition lgnition Ignition Ignition Ignition
#1Button—-02 #1Button—04 #1Button—06 #1Button—08 #1Button—10 #1Button—-12 #1Button—14
Ignition Ignition Ignition Ignition Ignition Ignition Ignition
N
- . FINISH DATE 08.08.11 |QUANTITY MATE. DRAWING NAME POTATO CHIP
T B4 =
D0 77'G YANG FOOD MACHINERY CO.,LTD =S
FILE NC DESIGN |Y.S.CHOI| SCALE n/s DRAWING NO } DYE080216




£120803AC | ON OMQ
NOTE #1. = : BE INSTALLED IN LOCAL CONTROL BOX
#2. «2 : BE SUPPLIED BY CUSTOMER
1PH, AC110V, 60Hz
R110 -
(12.84) —(14.0A)
5 3 [ [ 3 3 [ 5
R37 R38 R39 R3A R3B R3C R30 R3E
10 10 10 10 10 10 10 10
E g g 3 B : 2 4
1
i
:
AT cwsise | owager | owaoe | Sy | gl oxdgts ) Sxp
1 | 1 11 I [ Pl 11 I
! o) v bl Ju bt ot o b Ju b o
I ] W 1 [ | W 11 W b [ W
| 1 [ 1] | [ [ 1 1
] I 11 11 by 11 11 1 1
i 21 2 1! 2 | 2 1 2 !l 2 01 2l L2
I 1 11 10 I 11 [ [ I
1 | 1] 11 ! 11 11 I I
L ! o -2 L 1 )L J 1 ) e _
—X43756 56 —x43789  —xa#foi GO G oF —xa¥{o7
(12.88) — ( 14.0E
#1 PreHeater—01 #1 PreHeater—03 #1 PreHeater—05 #1 PreHeater—07
Ignition ignition Ignition lgnition
#1 PreHeater—02 #1 PreHeater—04 #1 PreHeater—06 #1 PreHeater—08
Ignition Ignition Ignition Ignition
o FINISH DATE 08.08.11 [QUANTITY MATE. DRAWING NAME _ POTATO CHIP
il 3 YANG FOOD MACHINERY CO.,LTD - -
FILE NO° DESIGN |Y.S.CHOI n/s DRAWING NO DYE080217

SCALE




8120803AA} ON 9Md
NOTE #1. @1 : BE INSTALLED IN LOCAL CONTROL BOX
#2. 2 : BE SUPPLIED BY CUSTOMER
1PH, AC110V, 60Hz
(13.88) —2 — (15.08)
3 [ [ 3 6 3 3 [
RO6 RO7 ROB RO9 ROB ROC ROD ROE
10 10 10 10 10 10 10 10
$ ¢ ¢ § § ¢ g ¢
i
1
i
|
|
I
1
|
I
L
( 13.8€ ) —— ( 15.0E
#2 Oven  #3 Oven Hood Pre Heater ~ Oven Exhoust #2 Gun #3 GuN
Exhausat  Exhausat Exhaust Fan Oven Fan Burner Burner
e, - ! . FINISH DATE ]_08.08.11 QUANTITY MATE. DRAWING NAME POTATO CHIP
0 77 IG YANG FOOD MACHINERY CO.,LTD =" =3
FILE NC DESIGN |[Y.S.CHOI| SCALE n/s DRAWING NO , DYE080218




6120803A0 ON DMd
R110 7
(01.7Cy— {12.0/
16, AC110V, 60Hz
© 3
From PLC S g
Speed Ref. ! Mw =
4~20mA Aoo.omvaﬂw%MMnS AONO
2 2
g of . 1
60 55 S ,jwo 103 : Motor Volt [460] 4 1 60 55 53 50 103 : Motor Volt [460] g 1
(+) (-) {+) (+) 105: Motor Current (+) =) (+) (+) 105: Motor Current
/_\ 107 : AMT Start [1] /_\ 107 : AMT Stort [1])
A R A 205: F zox%wlvg A N wmwn mﬁuwﬁx%%nvwo
305 : Reset :
— INV1 VLT2855 5.5Kw 313: iMox 758 — INV2 VLT2807 0.75Kw 319 iMox 7-58
323 : Alorm 0->10 323 : Alorm 0->10
TN / =
(RS) - - - (RV) (FW) ! - Mox (RS) - - (RV) (FwW) - Mox
12 20 29 - 33 29 27 19 18 CM2 55 42 2 |3 12 20 29 33 29 27 19 18 cM2 55 42 3
g2 —x31l24
“ X4 w._o Fasfss )
\ROO ! "o
i 2 jROO | <
Lz A L S
v 8 ) (=]
! 5 —X31]23
"xo_.n 9 m
Vooxas a2
X123
T110
(01.70) —{12.C
Chain Oven Mesh Discharge
—R0OO0 -R04
TER_NO.| ADDR TER_NO,| ADDR
o]l 9. 5]~ m° 9, 5| —
bl 9. 11 .1D o[ 8. 1] .50
o[10. 6| .1B 0[10. 6 | —
mc 10. 2 | 1B mc 10. 2 |~
o[i1. 71— af11. 71—
ﬁ_u:.u - mc:.u -
c|12. 8 2D 0|12. 8| .70
_.l.c 12, 4| - _H_u 12. 4 | -
SZR-MY4—N1 SZR—MY4—N1
o~ FINISH DATE [ 08.08.11 o.c>z._.:.< MATE. DRAWING NAME POTATO CHIP
00 771G YANG FOOD MACHINERY CO.,LTD T =
N FILE NC DESIGN |Y.S.CHOI| SCALE n/s DRAWING NO ; DYE080219



S1LE0E03AQ | ON DMC

R110 .
(01.7CY —(12.0A

19, AC110V, 60Hz

—00.0C)

&
o—
60 _ 55 53 50 103 : Molor Volt [460] 1 60 55 53 50 103 : Motor Volt [460] 1

® =) ,_\?v ) 1% et ) ) ,_\3 ) e T
HIVAS HOVANE
— INV3 VLT2875 7.5Kw 3191 IMox 7->8 — INV4 VLT2875 7.5Kw 3191 MMox 7->8

323 : Alorm 0->10 323 : Alorm 0->10

RS) - - - - IMex RS) - - - RY  (FW) - ' IMox
12 20 29 33 29 27 cM2 s5 42 12 20 29 33 29 27 19 18 cM2 s5 42
J ~ pe e A O— O — o —O— O O— 2% o —0 Oo——0—
X3 132 ZBg36 C_=xale
! o “_o | " x4 “uo ! T A
1RO2 i iRO3 1 : "o
! 2 1 1 2 ! RO3 |
T - ! 70
[ o vy
N e Lo *
RoFN ROF ;|
Loxs 2] - = 45 ]
—X31 133 ~X31 737
T110
(01.70)— . —{12.0
#2 Circulation #3 Circulation
—R0OO —RO4
TER_NO.] ADDR. : ER_NO. | ADDR.
ﬁo 9. 5|~ o] 9. 5|~
b 9. 1L .1D b|] 9. 1| .5D
ﬁo 10. 6 | .18 _Ho 10. 6 | =
bj10. 2 1B b[10. 2 | -
ol11. 7 [~ s, 7=
mc 1. 3]~ mU 11. 3 | -
_“u 12. 8 | .2D _Ho 12. 81 .70
b[12. 4 [~ b[12. 4 [ -
SZR—MY4—N1 : SZR—MY4—N1
: FINISH DATE [ 08.08.11 |QUANTITY MATE. , . DRAWING NAME POTATO CHIP
gl 7 'G YANG FOOD MACHINERY CO.,LTD - - <
\ FILE NO k DESIGN |Y.S.CHOI| SCALE n/s DRAWING NO 1 DYE080220




1220803AC | ON DOMQ

R110 .
(01.7Cy— - —(12.0A
16, AC110V, 60Hz
@ 8
mﬁ 8
80 55 A\mu 50 103 : Motor Voit [460] 1 60 55 a mo 103 : Motor VoIl [460] T
+) (=) (+) (+) 105: Motor Current +) ) (+) (+) 105 : Motor Current
/_\ 107 : AMT Stort [1] /_\ 107 : AMT Stort [1] .
A KA 205: F z_oxﬂmwuvg ) _ A A A www" m zo,x %%uvmo
305 : Reset {1 . : Resed
— INV5 VLT2855 5.5Kw 2 e _ _ INV6 VLT2855 5.5Kw B0 e
_ 323 : Alorm 0->10 323 : Alorm 0->10
. A ) =
(RS) - - - (RV) (FW)! - IMax (RS) - - - (RV) (Fw) - IMox
12 20 29 33 29 27 19 18 ‘, cM2 55 42 12 20 29 33 29 27 19 18 cM2 55 42
j S ") = — ¥ ") 04 I — = Oy
2] v W i)
4 z 4 z
—X31 140 —x31 144
e - X311 42 g ¥ Lap —X31] 46
P e C s T [ v
iros 1° | NI Ro3 | o3y | g
! 2 ! \RO4 i I b |RO3 ? 8
! o ' ! 7 ! a ! \ 7 S
i 1 1 ] | |
' « 1 LoX43i80 ! = ! LoXAlSE S
| 5 " —~X31] 41 __ 8 " X311 45
m_fo o __ m mmo_.. 12 "_ .m
—X44 | 50 —X44 154
TP 5 e
T110 :
(01.7D}) - —{12.0t
#2 Combusion Exhoust #3 Combusion Exhoust
-R0O0 -RO4
TER_NO.| ADDR. TER_NO. | ADDR.
ﬁo 9. 5|~ —HO 9. 51~
b 8. 11 .1D bl 9. 1| .50
ﬁo 10. 6 .18 0}10. 6§ =
b]10. 2 .1B ﬁv 10, 2 | —
a[11. 7 | — ol1. 71—
mU:.u - _uv:.u -
_Ho 12. 8 2D _Ho 12. 8 .70
b|12. 4|~ b|12. 4§ —
SZR-MY4—N1 SZR—MY4—-N1
- . FINISH DATE 08.08.11 |QUANTITY MATE DRAWING NAME POTATO CHIP
- o »
it I~ 5 YANG FOOD MACHINERY Cco.,LTD =7 S ‘
FILE NO: DESIGN |Y.S.CHOI| SCALE n/s DRAWING NO : DYEOB0221




NNNowom>D ON oma
R110
(01.7C)— —(12.0¢
1@, AC110V, 60Hz
°
~+
o
o
<
60 55 A\ww 50 103 : Motor Volt [460] T
+) -) (+) (+) 105 : Motor Current
NE 107 : AMT Start [1]
N 1
— INV7 VLT2830 2.55Kw 319 ¢ IMox 7-58
323 : Alerm 0->10
e
(RS) - - - (RV) (Fw) ! - tMox
12 20 29 33 20 27 19 181 cM2 55
J M R R
2 z
oy S Ny A —x31)50
A A T
IROA “ “ 1
' 9 iROA ] 2
R ! 1 7 ;
1 7 ! 1 1 8
L= ! [l LI e
" 7 __ —X31]49
RO\, 2
Lowsise
=X31T49
T110
(01.70)— —{12.0
Pre Heoter Fan
-R00 —R04
TER NO. | ADDR. TER NO.| ADDR.
_”o 9. 5|~ al 9.5]| -
b|] 9. 1 1D b 9. 1 .50
0}10. 6 18 0{10. 6 {—
_HU 10, 2| .18 ﬁa 10. 2 | —
o[11. 7|~ aof11. 7 | =
mu:.u - _Hc:.ul
_Mo 12. 8 .20 ﬁo 12. 8 .7D
b|12. 4 [ = b|12. 4 | —
SZR-MY4~N1 SZR-MY4—N1
FINISH DATE | 08.08.11 QUANTITY MATE. DRAWING NAME POTATO CHIP
Jl 7~ "G YANG FOOD MACHINERY CO.,LTD = : e
FILE NO DESIGN |Y.S.CHOI| SCALE n/s DRAWING NO i DYEO080222




\

QL7100 AHANIHOVA 4004 9NVA 914 (0

al
=z
w)
T
]
— o
m | >
=
z | ™
o'\
lo
@
[}
@®
o |2
Mmil»
v =
o |d
Zz |5
<
=<
w
Q
I
o
415
> | =
—|m
oy
3
S
w
OO
o I - v ]
> | >
NS
Zz | Z
(220 ]
zZ | Z
GRS
z
m
13
3|3
8|4
8|0
lo
T
ES

AB1 W235U x 40
AB1 W235UBL x 10

|AB1 3510,8520

U14
#2 Burner Power
0.5KW Vi4
. W14
U15
#3 Burner Power
0.5KW V15
W10
—-X31/20A
N pa I
_— N
—— u  —
— et _P —
—— Lﬂ  —
— o —
—_—— )
—-— 0 —
-— 0 [—
-— 38—
#2 Oven Exhaust Fan MC - : —
— |
#3 Oven Exhausl Fan MC -—l N
Hood Fan MC — o —
Pre Healer Exhaust Fan MG —— : pa—
Oven Fan MC e G.,‘ ——
=
Oven Exhaust Fan MC -—— 1 o
#2 Gun Burner MC _—lu
#3 Gun Burner MC - c; —
Comm t10VAG — o —
- N
o
N
=
: N
Chain Oven Reset -—l N
—_
Comm Signal o
Chain Oven Aun — '_‘\Q A
. - N
From Speed Rel. (6)]
4 ~ 20mA _ N
(0]
— N
| ~J |
N
Mesh Discharge Rese! -— o
N
Comm Signal -—— o —
Mesh Discharge Aun —
o | O |
—]
-
i ——
#2 Circutation Reset )
[SYI
Comm Slgnal -—
#2 Girculation Run — Y
N B T SR
y . SR ROt
#3 Circulation Resel >
. [#Y]
Comm Signal -—
#3 Circulation Run - (&J —
J I X E—
(o]
#2 Combusion Exhaust Reset —— 8 —
Comm Signal —_ ﬁ I
#2 Combuslon Exhaust Run - ,f)
_—]
#3 Combusion Exhaust Resel —— _t —
ignal —
Comm Signal o
#3 Combusion Exhaust Run —
_ H
~
Pre Healer Fan Resel —— § —
Comm Signal -— o —
Pre Heater Fan Resel -— 6

530,8540,8550

1406
1407
1408
1409
1408
140C
140D
140E

T110

RS10
CM1

FW10
AQPO
AONO

RS20
CM2
FW20

RS30
CM3
FW30

RS40
cM4
FW40

RSS0
CMS
FW50

RS60
CM6
FW60

RS70
CM7
FW70

Chain Oven
5.6KW

Mesh Discharge
0.75KW

#2 Circulation
7.5KW

#3 Circulation
7.5KW

#2 Combusion
Exhaust
5.5KW

#3 Combusion
Exhaust
5.5KW

#2 Oven Exhaust
0.75KW

#3 Oven Exhaust
0.75KW

Hood
0.75KW

Pre—Heater
Exhaust Fan
0.75KW

Pre~Heater Fan
2.55KW

Oven Fan
3. 7KW

Exhaust Oven Fan
1.6KW

—X3/30A
ABT W435U x 45

AB1 W435UBL x 15
[AB1 _B610 ~ B860| -

U1
V1
Wi

U2
V2
W2

U3
V3
W3

U4
V4
W4

Ud
V5

ZH09
AO9Y

L1NAdNI

-X1
200A

-X2
30A

W5

Ub
V6
W6

U7

Sdn-

[}

[l

B8

[ B4

R1

S1

T1

N1

R2

S2

T2

V7
W7

us
V8
w8

U9
V9
W9

u10
V10
W10

Ut
V11
Wit

u12
V12
W12

uis
V13
W13

N2

<

N

N

o~

o

(e

Q

[

(=]

o

z

(<}

| 2]
>
@
2
=z
~
o
(¥
w
c
&
g
£
(%)
U
o

z

s

-

z

5

o

1)

2

5

Q

z

TYRIZLYR

ALD

NOISN3WId

AUYH3Y




62¢0803AQ | ON HSMd

—X41

AB1 W235U x 24
AB1 W235UBL x 6

—X41

AB1 W235U-x 20
AB1 WW235UBL x 10

—X42

AB1 W235U x 20
AB1 wW235UBL x 10

—X42

AB1 W235U x 23
AB1 W235UBL x 7 .

(ABT _B510,8520.8530] 40, [EB1_B510,8520,8530] [ABT _B540,B550.B560]

From TC — }—— TCrO Com 24Vc o P24 Com 24Vc - P24 Com 24Vc Oob—P24
#1 Top Sencer N TCB0 #2 Low Fire L/S N X008 - N X01F 3 X033
From TC w TCA1 #2 High Fire L/S & X00C Choin Oven Fault Q X020 & X034
#1 Down Sencer N TCB1 Com 24Vc ¢ P24 Com 24Ve - P24 Com 24Ve N P24
From TC o TCA2 - o X00D Mesh Dischorge 3 X021 “ X035
#2 Gun Burner o TCB2 - & X00E #2 Curcultion Foult o X022 S X036
From TC ~ TCA3 Com 24Vc “ P24 Com 24Vc ~ P24 Com 24Ve “ P24
#3 Gun Burner o Tc83 - O X00F #3 Curcultion Foult o X023 S X037
- © TCA4 Chain Encorder O X010 #2 Combusion © X024 o X038
Spare 3 TCB4 Com 24Ve P P24 Com 24Ve > P24 Com 24Ve P P24
B - TCAS #1 Dompbr Open = X011 #3 Combusion = X025 = X039
Spore = #1 Domper Close g BhoUEre = =

. N TCB5 L/s N X012 Foult N X026 N X03A

g — Com 24Vc NVL P24 Com 24Vc U P24 Com 24Vc W P24
Emergency HV. X000 #2 OQBW\mW Open IS X013 #3 WMNW Exhaust ﬂ X027 i X03B
Com 24Vc o P24 #2 Domper Close & X014 Hood Foult o X028 & X03C
- > X001 Com 24Vc > P24 Com 24Vc > P24 Com 24Vc 5 P24
Gos Leak Ps ] X002 #3 UQBWMW Open 3 X015 Pre I_uﬂo%m_momﬂﬁ:ocﬂ 3 X029 3 X030
Com 24Vc P P24 #3 Dompeg Close & X016 Pre Heater ~ X024 & X03E
Gos Low Ps m X003 Com 24Vc m_m P24 Com 24Vc nﬂu, P24 Com 24Vc mw P24
Gos High Ps S X004 - g X017 Oven Fan Fault = X028 < X03F
Com 24Ve N P24 - 9 X018 Oven Exhauet N Xx02C < -
Pre Ht Exh Fon Ps N X005 Com 24Ve a P24 Com 24Ve N P24 3 -
Pre Ht FaN Ps PN X006 - 9 X019 #2 Burnr Foult ~ X020 I -
Com 24Ve % P24 - %VJ X01A #3 Burnr Foult % X02E mVJ -
Oven Fon Ps | > x007 ~ Com 24Vc < P24 Com 24Ve > P24 n -
Oven Exh Fan Ps > X008 - < X018 - Py X02F 2 -
Com 24Vc ~ P24 - < X01C - N X030 & -
#2 Low Fire L/S ® X009 Com 24Vc 23 P24 Com 24Ve N P24 @ -
#2 High Fire L/S N XO0A - 3 X01D - N X031 g -
Com 24Ve — 8 P24 - 3 X01E - S X032 2 -
30 F™5 YANG FOOD MACHINERY CO.,LTD|—oior | DATE Loect R MATE. DRAWING NAME | . POTATO CHIP
A FILE ZOF DESIGN |Y.S.CHOI| SCALE n/s DRAWING NO 7 DYE080225




9220803A0 | ON ©MQ

—X43 —~X43 —X44 —X44
AB1 W235U x 18 AB1 W235U x 20 AB1 W235U-x 26 AB1 W235U x 23
AB1 W235UBL x 12 AB1 W235UBL x 10 AB1 W2350BL x 4 AB1 W235UBL x 7
AB1 10, . ART 40, . [ABT B510,8520.8530] [ABT_B540,8550.8560]
To Chain Oven — AOPO .Comm AC110V m T110 Comm AC110V - T110 0105 Oven Reset hln,. RS10
Inv' Speed Ref. ..* N AONO #1-09 Top IG 3 1128 #1-04 Pre Ht IG N 1338 Comm  Signal 9 CM1
To #1 Top Air @] AOP1 W #1-05 Pre Ht IG (] 1338 Choin Oven Run W FW10
Valve Motrol m&.n_ » AON1 Comm AC110V % T110 Comm AC110V EN T110 &
To #1 Bottom Air o AOP2 #1-01 Bottom IG = 1229 #1-06 Pre Ht IG ) 133C “
Valve Motrol Ref. o AON2 #1-02 Bottom 1G & 122A #1-07 Pre Ht IG o 1330 — s
To #2 Burner ~ AQOP3 Comm AC110QV rh T110 Comm AC110V ~ T110 Mesh Dischorge Reset— & L RS20
Thermal Ref. 1 o AON3 ~  #1-03 Bottom IG @ 1228 #1-08 Pre Ht IG ™ 133€ Comm Signal & cM2
To #3 Burner 0 AOP4 #1-04 Bottom 1G M 1922C 0] Mesh Dischorge Run & FW20
Therma! Ref. 1* > AON4 Comm AC110V W T110 To #2 Burner o R112 W
To #1 Auto — AOPS #1-05 Bottom 16 = 122D ower AC110V = T112 #2 Circulotion Reset = RS30
Domper Ref. ] 5 AONS #1-06 Bottom IG NS 122€ N Comm  Signal N cM3
To #2 Auto - o AOPB Comm AC110V i T110 To 43 Burner o R113 #2 Circulation Run & FW30
Damper Ref. 1_ ﬂ AONS #1-07 Bottom 1G W 192F ower ACT10V ﬂ T3 i S
To #3 Auto s AQP7 #1-08 Bottom 1G & 1230 P #3 Circulation Reset & RS40
Damper Ref. l_ > AON7 Comm AC110V > T110 > Comm  Signal — & M4
3 #1-09 Bottom 1G gl 1231 3 #3 Circulation Run 3 FW40
> #1-10 Bottom IG e 1231 & %
Comm AC110V @ 7110 - Comm AC110V & T110 o #2 Gombusion ot 3 RS50
#1-01 Top IG = 1120 #1-11 Buttom IG g ._.Muu #2 mMmmcmmw:%%%ﬁio ~ 1406 Comm Signal S CMS
#1-02 Top 16 N 1121 #1-12 Buttom 16 O 1234 #3 Quen Exhoust . N 1407 #2 Combusion 9 FW50
Comm AC110V NS T110 Comm AC110V 3 T110 Hood Fan MC NS 1408 N
#1-03 Top 16 STtz peseemis Ol nass el Enost TR0 0GR, G R0
#1-04 Top 16 —_— 1123 #1-14 Buttom IG g 1236 Pre Heater Fon MC N 1408 Comm Signal g CM6
Comm ACT10V, N T110 & Oven Fon MC N 140C #3 Combusion | < FW60
#1-05 Top IG N 1124 Comm AC110V o T110 #2 Burner MC N 140D o
#1-06 Top IG N 1125 #1-01 Pre Ht 1G @ 1337 43 Burner MC N 140E Pre Heater Fon o RS70
Comm AC110V 3 T110 #1-02 Pre Ht 1G I 1338 Comm AC110V % T110 Comm Signal & CM7
#1-07 Top IG % 1126 Comm AC110V < 7110 & Pre Ixm%“m« Fon a FW70
#1-08 Top IG — s 1127 #1-03 Pre Ht IG 2 1339 9 — 3
0.3 YANG FOOD MACHINERY oo;.:o. FINISH | DATE .| 08.08.11 |QUANTITY MATE. DRAWING NAME | _ POTATO CHIP

- : FILE NO | DESIGN |Y.S.CHOI|'SCALE | = /s DRAWING NO } DYE080226




~—

DONGYANG DYNAMICS

‘Operator should read this manual before start-up system to prevent accident or injury person.




GENERAL DESCRIPTION

The "Oil spray unit" has been designed to be incorporated into a process. line fqr coating a cracker
product Wlth Palm Oil or similar product at an application temperature of 50 °C.

The rnachme uses a centrifugal atomizing distribution system with high speed rotary sprayers. The

| quantity of 01l\that is d1str1buted can be adjusted Excess oil is collected in a tank, filtered and then

put back into the circuit.

The machine includes a conveyor with a stainless steel stracture (1) and a stainless steel wire-mesh

elt (2). The extremes of the machine are fitted with soub rollers (3) to provide smooth transfers of

: product on and off line. The pick-up arm can be lifted by lever (4) to permit discharge of the baked -

product. ;

The wire mesh 18 -wound around roller (5) that is in turn powered by a gear motor.

Oil is sprayed on the product by a set of upper and lower atomizers (6) each with its own directly

 connected motor. Hydraulic unit (7) circulates the oil and handles recuperation, filtration, r_eﬁll and

discharge.

The wire-mesh belt includes cleaning brush (8), tensioning (9) and tracking devices (10).

Upper asi)iration unit (11) picks up air from¢the machine intake and transfers it to the discharge end.
This creates an air barrier which, together with upper COVers (12), prevents oil from exiting from the
machine. I .

The machine is equipped with electric board (13) that carries the main operating, safety: and alarm

controls and devices.

When _ﬂuid is passed through piping to the centre of a rotating d1sc centrifugal forces thus created
will atomise the fluid to a greater or lesser extent depending upon the rotational speed of the disc.
The large bore oil feed pipes ensure free passage of the fluid direct from the tank to the centre of the
disc. Careful pipework design ensures an even flow of fluid to each disc, thus giving an excellent all
over even spréy distribution for the vast majority of fluid. Tank deswn and pump’ is carefully
considered in order to ensure the ﬂuld is passed to the disc int its optlmum condmon : .
Machine is designed to opﬁmise the spray pattern Wthh can be produced This means that.discs are

mounted above and pelow the product to be sprayed in order to ensure 100% coverage..
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HYDRAULIC UNIT

The oil to be sprayed on the product is processed in a hydraulic unit mounted on-board the machine.

Its main components include:

1

heating coils

water temperature sensor
thermostat -
‘oil'tank ~ 7
manual oil refill opening
oil level gauge

oil circulation pump

1

10
11
12 - filters .

13 - set of atomizers

1

- tank for water used to heat the oil
manual water refill opening

oil pick-up and discharge tank
pressure regulator with 0-10 bar pressure gauge

The circuit comes complete with manual valves, rigid and flexible pipes, connegtions, reduction

fittings, etc.
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GENERAL DESCRIPTION

The "Oil spray unit" has been designed to be incorporated into a process line for coating a cracker

product withl Palm Oil or similar product at an application temperature of 50 °C.

The machine,uses a centrifugal atomizing distribution system with high speed rotary sprayers. The

quantity of oil‘that is distributed can b

’ e adjusted. Excess oil is collected in a fank, filtered and then

Yate . - - = - -

put back into the circuit.

The machine includes a conveyor with a stainless steel sttucture (1) and a stainless steel wire-mesh
belt (2). The extremes of the machine are fitted with snub rollers (3) to provide smooth transfers of
product on and off line. The pick-up arm can be lifted by lever (4) to permit discharge of the baked
product. '

The wire mesh is wound around roller (5) that is in turn powered by a gear motor.

Oil is sprayed on the product by a set of upper and lower atomizers (6) each with its own directly
connected motor. Hydraulic unit (7) circulates the oil and handles recuperation, filtration, refill and

discharge.

* The wire-mesh belt includes cleaning brush (8), tensioning (9) and tracking devices (10).

Upper asbiration unit (11) picks up air from the machine intake and transfers it to the discharge end.
This creates an air barrier which, together' witp upper covers (12), prevents oil from exiting from the
machine. '

The machine is equipped with electric board (13) that carries the main operating, safety: ‘and alarm

controls and devices.

When fluid is passed through piping to the centre of a rotating disc, centrifugal forces thus created
will atomise the fluid to a greater or lesser extent depending upon the rotational speed of the disc.
The large bore oil feed pipes ensure free passage of the fluid direct from the tank to the centre of the
disc. Carefull pipework design ensures an even flow of fluid to each disc, thus giving an excellent all
over even spray distribution for the vast majority of fluid. Tank design and pump is carefully
considered in order to ensure the fluid is passed to the disc in its optimum condition,

Machine is designed to 0p.timise tﬁe- spray pattern which can be produced. This means that discs are

mounted above and below the product to be sprayed in order to ensure 100% coverage.
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INSTALLATION

Installation does not require a specialist. Supervision by at least one expert fitter is sufficient.

Workers must wear safety gloves.
|

- Before starting to assemble the machine make sure there is a first aid box equipped with first aid

materials in a nearby and accessible place

- Condensate and wash water drain pits'must have already been provided prior to installing the
machine. Make sure their positions do not interfere-with the legs of the machine. - -

- Check the floor load-bearing capac1ty where the machine will be installed.

- The machine is in a single piece and is positioned when work is well along. Make sure there is
sufficient room for handling and manipulating it. e

- Tracing must be done with reference to the oven | drive unit.

- The machine can be pushed out from the processing line for easy cleaning. We recommend leaving
at least, 1800 mm. on one side and at least X000 mm on the other side.

- Fasten the rails to the floor; check their parallelism and coplanarity.

- Push the machine so that its wheels mesh with the rails. Push the machine into position in the
productlon line. Then fasten its mechanical stops.

" - Use the bolts that fasten the wheels to lift or lower the machine so that its wire mesh is at the same

height as those of adjacent machines.

- Do not rest the tools on the belt. |

- The machine is not designed to work in an explosive atmosphere. It is forbidden to have it work in
such an environment. :

- Paths and connections of electrical cable trays, conduit, tubes, etc. to the machine.must be
compatible with the use it is put to. These must not, for example, be fastened to movable guards.

ELECTRIC SYSTEM

This includes connections from control boards to the various machines that these monitor and
control. ‘
Connections are inside galvanized cable trays or light threaded galvanized metal conduit.
Connections are made to the user using flexible sheathes or threaded connections.

If these components cannot be mounted on the machine there must be a path on posts supporting the
cable trays.

Cables are the flame- proof type. For 380V users they have the following characteristics: isolation
degree 4, flexible, minimum area 1.5 mm?®. For 24/110V users: isolation degree. 2, minimum area 1

2

mm?.

Cables and. internal wires are numbered. Cables have their own numbering system. Wires are
numbered according to the wiring diagram. : :
All movable guards have safety microswitches with alarm signals.

NOTE: when laying cables remember that the machihe can be moved 1300 mm. out from the )

production line.
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OPERATION

Supervisors and machinery operators should be instructed and trained in at least the following:

s Machinery safety procedures, including emergency procedures.

« The correct and safe way of operating machinery.
» Knowledge and understanding of the dangers they face.

‘s Understanding the purpose and function of the safeguards which protect them.

+ Reporting faults immediately, including guard defects.

« Wearing and care of protective clothing and equipment.

» Need for good housekeeping.

e Statutory requirements. s e

SAFETY PROCEDURES -

s Make sure that all the machine safety systems are in efficient working condition (emergency stop
devices - earth connections - guard microswitches - optical and acoustic alarm systems)

« Before starting the machine ensure the immediate area around and on the machine is clear of
unnecessary equipments.

« Never operate the machine with guards removed or insecurely fitted.

» Whilst the machine is in operation do not make any adjustments which are not part of the normal

" running procedures. o .

« Always ensure that operators are conversant with the machines functions and are fully aware of
the position and purpose of control switchies and emergency-stop buttons.

= Always isolate the machine at the mains before making adjustments to moving parts or electrical
' circuits. ' .

« Never allow loose items of clothing to come in contact with the machine.
o Always ensure that only qualified personnel make adjustments to electrical circuits.
« Before starting the machine ensure all terminal box and trunking leads are securely fitted.

SAFETY DEVICES CAN BE PURPOSELY EXCLUDED DURING MACHINE ASSEMBLY,

START-UP AND TESTING.
IN THIS CASE THE OPERATOR MUST BE INSTRUCTED AND INFORMED REGARDING

RESIDUAL DANGERS AND MUST WORK IN TOTAL SECURITY TO PREVENT HARM TO

" HIMSELF AND TO OTHERS. :

ALL SAFETY DEVICES MUST BE IMMEDIATELY RESTORED TO‘FULL OPERATIONAL
EFFICIENCY WHEN THESE PROCEDURES ARE TERMINATED AND WHEN IT IS NO -
LONGER NECESSARY TO HAVE FREQUENT ACCESS TO THE DANGER ZONE.

THE MANUFACTURER IS NOT RESPONSIBLE FOR HARM TO PERSONS OR PROPERTY
CAUSED BY TAMPERING WITH GUARDS AND SAFETY DEVICES. '
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PRELIMINARY ., OPERATIONS

- Check the oil level and the amount of grease in all those components that require lubrication.

- Check that there are no foreign bodies on the conveyer.

- Check that each motor has a thermal disk if it is controlled by an nverter or a thermal cutout for

other types of control.

- Clean all grease and oil off surfacks.that come in contact with the product to be processed..

- Manually fill the water tank through its filler opemno
- Fill the oil tank, taking oil from the storage tank using the pump (DIAGRAM B). Check the oil

o

level.

- Close movable and fixed guards.

- Set the water heating temperature on thermoregulator fixed on
the tank side. At the beginning set 70°C; in product1on change

accordln0 to. the results.

- Check that motors rotate in the proper direction.

The right rotation of atomiziers is illustrated on a label.

- Move the cleamno brush to where it contacts the mesh

Loosen the screws that fasten the brush support plate. This plate has slots that permit it to be

moved.

- Check no- load absorptlon by all motors.
'&‘flm




The following diagrams illustrate three operating situations for the machine:
DIAGRAM A - NORMAL OPERATION
Three-way valve "A" in position 1-3.
Two-way valve "B" closed

Two-way valve "C" open

Three-way valve "D" in position 1-2.

DIAGRAM B : LOADING OIL INTO THE CIRCUIT ’
Three-way valve "A" in position 2-3.

Two-way valve "B" closed

Two-way valve "C" open

Three-way valve "D" in position 1-3. i

DIAGRAM C - UNLOADING OIL FROM THE CIRCUIT -
Three-way valve "A" in position 1-3. '
Two-way valve "B" open

Two-way valve "C" closed. |

DIAGRAM A - NORMAL OPERATION - ',
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REPAIR'S\

Tl}e wire-mesh, if damaged/distorted, can be replaced by section; it is not necessary to replace the
mre-_mes.h asa whole.. When replacing a section and making a joint it is import&rit that a full pitch
and multiples of full pitches are replaced; failure to do so will cause the belt to ride above the pins

where the incorrect joint has been made, with the sub ibili I
et \ sequent possibility of the belt tracking gff and

+ Uncrate thé wire-mesh carefully to avoid damage to the mesh.
. Check the new belt for spirals that have been turned during shipment. Any turned spirals should
. be turned back into position or removed before tightening the mesh or permanent damage may
result. _ .

+ Tighten the mesh to have as little slack as possible and remove the excess.

» Join only spirals of right hand to left hand; '!joi_nin_g two-spirals of the same hand will cause the
mesh and/or sprockets to jump to one side each time this joint passes over the sprockets causing
permanent irreparable damage to the mesh. '

« Be sure the mesh is installed with the proper dirsction of travel. . . . = - .

» Do pot install the mesh untill the conveyor has been checked for catch points where the mesh
might get caught. _

« Install the mesh after levelling of supporting bed or rollers.

Slat belts are easy to replace: just remove the coupling pins, pulling them out from the hinge and

replacing worn slats, fastening them with new pins.
Pay attention to the direction of belt movement because slat meshes have a preferential direction for

movement. Generally they move with the ferale joint facing forward.

THE MANUFACTURER IS NOT RESPONSIBLE FOR MACI-HNE EFFICIENCY AND
SAFETY WHEN NON _ORIGINAL SPARE PARTS ARE USED.
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