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Introduction

Fig. 01 CS Unit with Backup Unit and 

Fig. 02 CS Unit Components

 Oil Mist Lubrication is a cost-effective technique for 

lubricating gears, chains, rolling element bearings, 

sleeve bearings, sliding surfaces and other critical 

machinery components. Your new Carbon Shield™ 

(CS) Oil Lubrication System is the latest technology 

in the market for Oil Mist Lubrication. 

Every CS unit features carefully selected compo-

nents in a stainless steel enclosure to meet hazard-

ous location requirements in the hydrocarbon in-

dustry. The enclosure and the door-mounted touch 

screen display comply with NEMA 4X Standard.

The multi-level password protected Human Ma-

chine Interface (HMI) display panel on the CS unit 

offers touch access to a unique combination of ad-

vanced electronics, diagnostics, monitoring, per-

formance parameters and digital communication 

interface. Unlike any other system, CS units moni-

tor every parameter and reports warnings to main-

tenance personnel. The system has an adaptive 

control mode that learns the operating parameters 

and warns against anomalies. Refer to this compre-

hensive manual to guide the installation, operation, 

commissioning and maintenance of your Carbon 

Shield™ system. Sections are devoted to technical 

-

cessories and troubleshooting. 

Important WARNING and CAUTION notes appear 

throughout the guide. See the table of contents for 

and service issues.  
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Agency Approvals

The Carbon Shield™ unit is UL
 
-Listed under UL 

category BAYZ Lubrication-Dispensing Equipment 

(Fig. 03). The lubricants dispensed by this equip-

BAYZ.E328442

Lubricant-dispensing Equipment for Use in Hazardous Locations

Page Bottom

Lubricant-dispensing Equipment for Use in Hazardous Locations

See General Information for Lubricant-dispensing Equipment for Use in Hazardous Locations

ALEMITE L L C E328442

1057 521 Corporate Ctr Dr

Fort Mill, SC 29707-7164 USA

Class I, Division 2, Groups B, C and D Hazardous Locations.

Oil Mist Assembly Model 57 followed by 1, 2, 3, 4, 5 or 6, followed by 1, 2, 3, 4, 5 or 6, followed by A or B, followed by A, B or C, followed by A, B

or C, followed by 1, 2, 3, 4 or 5, followed by A or B, followed by A, D or E, followed by 1 or 2, followed by U, followed by A, B or C, followed by 1

or 2.

Last Updated on 2009-04-13

Questions? Print this page Terms of Use Page Top

© 2015 UL LLC

The appearance of a company's name or product in this database does not in itself assure that products so identified have been manufactured

under UL's Follow-Up Service. Only those products bearing the UL Mark should be considered to be Certified and covered under UL's Follow-Up

Service. Always look for the Mark on the product.

UL permits the reproduction of the material contained in the Online Certification Directory subject to the following conditions: 1. The Guide

Information, Assemblies, Constructions, Designs, Systems, and/or Certifications (files) must be presented in their entirety and in a non-

misleading manner, without any manipulation of the data (or drawings). 2. The statement "Reprinted from the Online Certifications Directory with

permission from UL" must appear adjacent to the extracted material. In addition, the reprinted material must include a copyright notice in the

following format: "© 2015 UL LLC".

Page 1 of 1BAYZ.E328442 - Lubricant-dispensing Equipment for Use in Hazardous Locations

www.ul.com. 
The CS units are suitable for use in Class I Divi-

-

cations.
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How the Carbon Shield™ (CS) Unit Works

The Carbon Shield™ system produces a continu-

-

voir into the mist head where it is atomized into the 

air stream.

In order to produce oil mist, dry, instrument-quality 

air supplied by the end user enters the console 

-

rates any moisture from the air and regulates the 

air to an operating pressure that can be used by 

the system.

A Programmable Logic Controller (PLC) monitors 

the pressure and relays the pressure signals to the 

transducer for operational control. Additionally, a 

The incoming air supply may be heated by an op-

tional air heater. Heated air can help maintain the 

correct oil/air ratio under cold temperature condi-

tions. The PLC controls air temperature by cycling 

the air heater on and off according to signals re-

ceived from the air temperature thermocouple.  

The air is then routed to a venturi in the mist head. 

The pressure drop produced at the venturi throat 

creates a vacuum that lifts oil from the oil reservoir 

through the oil pick up tube. There is also a very 

air passes thought the venturi. The impact between 

the high speed air stream and the oil coming up 

from the venturi traps the larger oil particles within 

the mist and returns them to the reservoir. A trans-

ducer/regulator and PLC control the mist pressure. 

The HMI and a pressure gauge (inside the cabinet) 

provide visual indication of mist pressure.  

The air/oil mist mixture with a smoke-like appear-

ance moves through a piping network at low pres-

sure and low velocity to designated lubrication 

points. As the oil mist reaches the lubrication point, 

small dry particles and produce larger wet drop-

lets ideal for the lubrication of bearing surfaces 

on gears, chains, rolling element bearings, sleeve 

bearings and other key machinery parts. 

  Oil Mist Density Monitoring

The Carbon Shield™ (CS) units use a proactive ap-

proach to oil mist density monitoring. Unlike current 

technology, changes in mist density are predicted 

by the control system long before an actual change 

in mist density down the stream can be detected. 

This prediction is made possible by the use of soft-

ware in the PLC, the HMI, and data from the sen-

sors onboard. These devices work together to con-

tinuously monitor the set points (not the limits) for 

(i.e. oil-to-air ratio). When a parameter changes 

outside its predetermined acceptable range around 

the set point, an alarm is issued and the potential 

cause is displayed thru the HMI. Therefore, there is 

no need for dedicated mist density sensing devic-

es—and their inherent operational issues—to react 

to mist density changes.

3
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System Components and Optional Features

The Carbon ShieldTM (CS) system consists of three 

distinctive systems: the Electrical Control System, 

They interact to produce, monitor and control the oil 

mist delivery to the lubrication point. The following is 

a brief description of each system and their function. 

  Electrical Control System

AC Power

backup units (if backup unit installed) are electri-

cally independent. Therefore, two separate connec-

tions are required: one for the main and one for the 

backup unit. In both cases, the end user provides a 

connections to each unit. The connection is made 

inside the disconnect switch (Fig. 04). See Wiring 

Diagram section for details.

Enclosure

The entire Oil Mist Generator (OMG) is housed in a 

NEMA 4x stainless steel enclosure. The enclosure 

has center-locking, weather-sealed doors with a 

three-point locking system. The door is sealed with 

“foam in place” gasket and all penetrations to the 

enclosure are sealed with gaskets, conduit-sealing 

NEMA 4x and Hazardous Location ratings.

DC Power

Housed in a secondary NEMA 4x enclosure, a 

jumper-selectable DC power supply transforms in-

and various sensors and control devices. The jump-

Wiring Diagram).

Programmable Logic Controller (PLC)

Also contained in the secondary NEMA 4X electrical 

enclosure are the PLC and digital as well as analog 

modules which provide the monitoring and control 

functions of the Carbon Shield™ system (Fig. 05). 

The PLC also provides the information displayed 

on the HMI such as system status, parameter val-

ues and alarm conditions. The analog and digital 

I/O on the PLC features small LED lights that turn 

on when the channel is energized. This feature is 

very helpful when troubleshooting a problem.

WARNING!
 

 

4

Fig. 04  Power Disconnect Switch 
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System Components and Optional Features

4

The PLC receives Input signals from: 

• 

• 

• Air Temperature Thermocouple (Type J)

• Oil Temperature Thermocouple (Type J)  

•  
 

The PLC sends Output signals to:

• 

• Digital I/O for Interposing Relays for:

• Air Heater

• Oil Heater (Main unit only)

• 

• Air Solenoid

• Local Status Red Light (Alarm)

• Local Status Green Light (System OK)

• DCS Discrete Alarm Signal

• HMI to display alarms and operational  
parameter status.

Human Machine Interface (HMI) 

The touch screen HMI on the door of the CS unit 

enclosure provides a color visual display of system 

status, parameter values and alarm conditions (Fig. 

06). The HMI is also the access port for set up and 

programming of the system parameters at start up. 

The HMI is connected to the PLC by a serial com-

munication cable.

Home Screen

HMI Password Information 

User names and passwords are assigned through 

the HMI. They allow the appropriate access to the 

two password protected screens in the HMI. Level 

password access is limited to the Change Param-

eters screen only. All other screens in the HMI are 

viewing/information and do not require a password. 

For more information see User Name and Password 

Setup Procedure section.

Whenever a password protected screen is attempt-

ed to be accessed, a pop up window will come up 

to allow the user to enter the user name and pass-

user or password, a key board screen is retrieved. 

This touch key board has the same functionality as 

a standard PC key board.

Once the user name or password is typed in, press 

the return/enter key to hide the key board and re-

turn to the pop up window. When the user name 

button to go back to the desired password protect-

ed screen. Here the user has one minute to access 

the intended password protected screen before the 

access is again denied and the password has to be 

re-entered. 
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Status Lights

Red and Green Status (LED type) indicator lights 

are mounted on the top of each CS unit cabinet 

(Fig. 07).  The status lights are controlled by the 

PLC. The green LED is illuminated when the sys-

tem is operating normally and all operating param-

eters fall within the expected range. The red LED 

-

ing system setup. The alarms are also displayed 

on the HMI Current Alarm screen. The red LED will 

automatically turn off and the green turns back on 

only when all alarm conditions have been restored 

to their acceptable parameter values.

  Air-Mist Control System

Air Supply Pressure Control

The customer-supplied, instrument-quality air con-

(Fig. 08) From 

and a moisture separator with automatic drain (Fig. 

09). The pressure gauge allows the user to view the 

inlet pressure and to set the incoming air pressure 

start-up.

AIR SUPPLY
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Air Solenoid Valve

The Air Solenoid Valve is next downstream from the 

air regulator (Fig. 10). This solenoid protects the I/P 

transducer regulator from receiving air pressure 

while the PLC and control electronics are not en-

ergized and therefore not in control of the system.

Vacuum Sensors

I/P Transducer-Booster Assembly 

Next in line is the I/P Transducer-Booster assem-

bly. Its function is to regulate the inlet pressure 

such that the mist pressure is kept constant at all 

mist pressure sensor and provide feedback to the 

I/P Transducer-Booster (Fig. 11).

-

tors with a visual indication of the mist pressure. 

available in the cabinet (Fig. 11 & Fig. 12).

MIST PRESSURE SENSOR

VACUUM SENSOR

OIL SOLENOID

AIR SOLENOID
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Air Heater Package (optional Feature)

The Air Heater Package is an optional but popular 

feature. When installed, the pressure-regulated air 

from the I/P Transducer-Booster passes through 

based on the input from a thermocouple mounted 

close to the mist head inlet port . The PLC switches 

the corresponding relay so the air heater cycles ON 

and OFF. The air heater has an internal thermostat 

that is used as over temperature cut off control in 

case of PLC or electronic failure. The thermostat is 

Main Reservoir Assembly 

Main Reservoir Assembly features a stainless steel 

oil reservoir where the oil for mist production is 

stored (Fig. 13). The mist head assembly and the 

oil level sensor are attached to the top of the tank. 

The oil heater and oil temperature thermocouple 

are also part of the tank assembly and located on 

opposite sides of the tank. Other components of the 

assembly include the mist pressure gauge, oil ther-

mometer and oil level indicator/gauge. There is also 

a clean out door on the front face of the reservoir for 

ease of reservoir maintenance.

Mist Head Assembly

The air from the air heater enters the mist head at-

tached on top of the tank. Inside the mist head, the 

oil mist is produced. The mist assembly contains 

a mist nozzle, nozzle O-ring, crunch gasket, mist 

head O-ring, oil pickup tube and mesh oil strainer. It 

is recommended that the O-rings and crunch gas-

ket are replaced whenever the mist heat is uninstalled 

or serviced. 

Other components of the Mist Head Assembly are:

Mist Pressure Relief Valve

The Mist Pressure Relief Valve is located on the left 

side of the mist head (Fig. 14). The valve begins to 

-

ally, if there is close-to-total block of the mist outlet, 

this occurs almost instantaneously.
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Oil Level Sensor

The Oil Level Sensor detects change in oil level as 

a function of change in capacitance between sen-

sor probe and the shield as oil level changes. The 

PLC for reservoir oil level control and oil consump-

tion calculations (Fig. 12). 

Mist Pressure Sensor

The Mist Pressure Sensor mounts on the PLC box 

(Fig. 10) and connects to the top of the reservoir by 

rigid tubing (Fig. 12). The mist pressure sensor pro-

the oil mist pressure. The PLC uses this informa-

tion and provides feedback to the I/P Transducer-

Booster to keep the mist pressure always constant. 

The oil mist pressure is displayed on the Parameter 

Value screen on HMI (Fig. 15). In addition, a pres-

sure gauge allows the operator to view the actual 

oil mist pressure right on the tank assembly (Fig. 

12).
Oil Heater 

-

plication. The oil heater is located on the lower right 

hand side of the oil reservoir (Fig. 14.a). The heat-

ing element area in contact with the oil is such that 

allows for a slow release of heat at watt density of 

heater cycles on and off. Both the main and back 

up units use the same type of oil heater. The inter-

nal thermostat is used as over temperature cut off 

control in case of PLC or electronic failure. In the 

case of the back-up/auxiliary unit, the thermostat 

is used to control the oil operating temperature. In 

both cases, the thermostat is set from the factory 

and generally no further action is required.

Loader Fitting

mist head allows oil to be added to the reservoir 

-

chased (Fig. 14).

Oil Vacuum Sensor

The Oil Vacuum Sensor is also mounted on the PLC 

box and connected to the top of the mist head by 

rigid tubing (Fig. 10 and Fig. 14)

analog signal to the PLC to monitor the oil vacuum 

produced by the venturi. The PLC monitors so that 

the value of oil vacuum does not change once the 

Mode feature has been used.
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Mist Outlet

Once the mist is produced in the mist head, trav-

els through the Mist Outlet on the reservoir and 

out to the distribution/header lines. The customer 

-

side of the enclosure. (Fig. 16.a and Fig. 16.b).

The oil level on the CS reservoir on both the main 

-

ing the tank using an Alemite Bucket Pump package 

-

ting on the front face of the mist head (Fig. 14). The 

-

ing the oil mist production and distribution. The oil 

-

on the front face of the oil reservoir assembly (Fig. 

13).  If the oil level on the main unit reservoir drops 

the oil level sensor, the PLC will issue an alarm. 

There are no alarms for the backup unit. Therefore, 

careful attention to the oil level in the back up unit 

reservoir by the end user is required. 

 

(optional feature)

-

ture and requires a bulk oil storage tank with a pump 

-

sories section) designed to work with the CS unit.

The bulk oil system outlet connects to the Auto-

-

sure (Fig. 17).
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Filtered oil enters the reservoir of the main genera-

required” signal from the level sensor. The current 

“useful” amount of oil in the main reservoir is dis-

played through the Parameter Values screen on the 

HMI (Fig. 15). In addition, the oil level sight glass on 

the oil reservoir provides operators a visual indica-

tion of the resulting oil level (Fig. 1).

-

side the main enclosure is provided (Fig. 18). This 

valve must always be in normally open (NO) posi-

-

noid for repair or service.

package options installed, the oil level in the back-

up reservoir can be restored by opening the manual 

ball valve inside the backup unit enclosure. While 

when the oil is around the 4 gallon mark on the sight 

the back up reservoir is enough for the backup unit 

to perform its function. If the oil level goes above 

oil must be drained. 

There is a drain valve on the bottom side of the res-

ervoir that drains the oil through the enclosure drain 

port directly below the reservoir (Fig. 19).  Simply re-

move the enclosure drain port cap from outside of the 

enclosure to before opening the reservoir drain valve.

IMPORTANT NOTE: 
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Some of the optional features in this section have 

already been mentioned above. This section pro-

vides more detailed information on their compo-

nents and function.

  Air Heater Package

The Air Heater Package is an optional but popular 

feature. When installed, the pressure-regulated air 

from the I/P Transducer-Booster passes through 

based on the input from a thermocouple mounted 

close to the mist head inlet port (Fig. 20). The PLC 

switches the corresponding relay so the air heater 

cycles ON and OFF. The air heater has an inter-

nal thermostat that is used as over temperature cut 

off control in case of PLC or electronic failure. The 

-

justable.

Two sizes of air heaters are available:

-

-

er.                      

  Backup Oil Mist Generator (BOMG)

 

The BOMG is a highly recommended option. 

The BOMG should only be used for temporary 

situations such as maintenance or repair to the 

main CS unit. The BOMG is mounted inside a 

NEMA 4X enclosure of the same material as 

the enclosure of the main generator. It comes 

fully equipped with its own air pressure regu-

lator. The reservoir assembly contains an oil 

mist head assembly with the oil mist genera-

tion capacity as the main unit’s.

The mist pressure on the BOMG is set by gen-

tly turning the knob on the air regulator while 

observing the mist pressure gauge until it 

The BOMG is electrically independent from 

the main unit. A separate ON/OFF switch lo-

cated on the right side of the enclosure. The 

-

BOMG. The connection is made inside the dis-

connect switch (see Wiring Diagram). 

The oil heater for the BOMG is controlled by 

its internal thermostat. The temperature set-

under normal operating conditions, no further 

action is required. 

from the bulk storage tank if the optional auto 

-

Important Note: 

AIR THERMOM-
ETER

AIR  
TEMPERATURE
THERMOCOUPLE

AIR HEATER
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Switching Oil Mist Generation from Main to 

Backup Unit

Follow the steps below to switch the oil mist gen-

eration from the main CS unit to the BOMG.

sight glass.

to ON position.

 

4.  With the main CS unit still running, open the  

 

enclosure. Alarms may be issued by the PLC on 

the main CS unit at this point (Fig. 21).

change the direction of the air supply towards the 

backup unit by turning the handle on the air di-

verter valve (Fig. 22).

-

connect switch to the OFF position. All electrical 

devices in the main CS unit should now be OFF. 

However, the main reservoir is still pressurized 

with oil mist now coming from the BOMG.

7.  Go to the right side of the main CS unit enclo-

of the enclosure. This valve is located just under 

(Fig. 23).  After 

this step, the mist pressure gauge on the main 

CS unit reservoir may still show some residual 

be released by pulling the ring on the pressure 

relief valve located on the left side of the mist 

head.

system.

gauge on the BOMG. Adjust the mist pressure to 

to the mist pressure in the BOMG is done by gen-

-

ing the mist pressure value on the mist pressure 

gauge.
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Switching Oil Mist Generation Backup Unit 

to Main Unit

Follow the steps below to switch the oil mist  

generation from the Backup to the Main Unit.

right side of the main CS unit enclosure and 

(Fig. 23). 

After this step, the mist pressure gauge on the 

pressure gauge on the backup unit). But the 

BOMG is still the one producing oil mist.

Alarms will be present on the HMI.

change the direction of the air supply towards 

the main CS unit by turning the handle on the air 

diverter valve (Fig. 22). The main unit will start to 

make mist. 

4.  Open the BOMG enclosure and turned the pow-

er disconnect switch to the OFF position. The oil 

heater in the backup unit should now be OFF. 

However, the reservoir is still pressurized with oil 

mist now coming from the main CS unit.

the BOMG enclosure (Fig. 21). Now the main 

CS unit is producing oil mist. After this step, the 

mist pressure gauge on the backup unit reser-

pressure. This residual pressure may be re-

leased by pulling the ring on the pressure relief 

valve located on the left side of the mist head.

automatically to the last set point in the PLC be-

fore it was turned off.

-

pected at this point. Check the entire system to 

ensure enough lubricant is getting to all lubrica-

tion points.

system lubrication issues were found, the adap-

tive mode feature should be used to clear those 

alarms.

present) will go away as soon as their actual 

values reach their set point values stored in  

the PLC before it was turned off.      

  Enclosure Cooling System

An optional Enclosure Cooling System is available 

for Carbon Shield™ unit when the unit is installed in 

high ambient temperature conditions. It operates in 

-

ditions inside the main CS unit enclosure (Fig. 24). 

The cooling unit directs chilled air into the main 

CS unit enclosure to maintain the internal tem-

perature within the operating limits of the various 

electronic controls. This is not an electrical device. 

One bulb-an-capillary thermostat per stage con-

trols the air temperature. The thermostats are fac-

tory set to maintain the enclosure temperature be-

The cooling unit requires instrument-quality com-

pressed air.
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  Enclosure Purge System

The Enclosure Purge system is an optional feature 

recommended for highly contaminated areas. The 

system requires clean, dry, compressed instrument 

reduce entry of contaminants to the enclosure (Fig. 24).

  HMI Protective Cover

The HMI protective cover (Fig. 25) is a very conve-

nient option to protect you equipment. The cover 

consists of a NEMA 4x, stainless steel cover that 

is installed on the main enclosure door to protect 

the HMI from the weather and impact damage from 

rocks, sand or other forms. The HMI can be viewed 

through a clear window or accessed by opening the 

cover’s hinged door (Fig. 25a). 

  DCS Communication  

Alemite offers optional communication capabilities 

or Modbus TCP/IP (Ethernet). In all cases the unit 

communicates using standard Modbus RTU proto-

Holding Registers). Alemite supplies a Modbus 

memory map of the operating variables and alarms.

SUN 
SHIELD

HMI 
PROTEC-
TIVE COVER
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The Carbon Shield™ product line includes a full line 

solution to oil mist system design. The following is an 

overview of the available accessories. These items 

are sold separately and are not part of the CS unit. 

  Bulk Oil Storage Tank (BST)

Alemite 388220. 

-

tion on a CS unit, an Alemite Bulk Oil Storage Tank 

(BST) is highly recommended (Fig 26). The BST 

consists of a large stainless steel reservoir with the 

should be installed as close to the CS unit as pos-

sible without interfering with any plant regulation 

related to clearance between equipment. The loca-

tion should also be close to a supply route for ease 

of oil supply and maintenance.

the pump to allow any water from moisture conden-

sation to settle away from the pump suction port. 

The pump is air operated. A pressure relief valve 

is part of the BST. The valve is set to a pressure 

just above the BST air regulator setting. The valve 

allows the relief of excess oil line pressure resulting 

from thermal oil expansion created by daily ambi-

ent temperature variations. When the oil line pres-

BST until the oil line pressure is restored. 

  Oil Collection Container (OCC)  

Alemite 388235

As oil mist passes through the bearings, the oil co-

alesces and drains out of the equipment vent/drain 

port by gravity. In a typical installation, an Oil Col-

lection Container (OCC) is used to collect that oil 

(Fig. 27) -

ment is required.

The OCCs are installed such that the inlet ports 

are lower than the equipment vent/drain port. The 

OCC inlet ports are located on the top surface of 

features a bull’s eye oil level sight glass. When the 

collected oil is visible through the glass, the oil in 

the OCC should be evacuated. There is a drain port 

on each side of the OCC reservoir for that purpose. 

container. This port prevents the oil level in the res-

air/mist exhaust to be blocked. Refer to the Typical 

Installation section for details about the OCC instal-

lation.

IMPORTANT NOTE: 

OCC AIR EXHAUST

OVERFLOW
TRAP
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  Oil Mist Manifold (OMM)

Alemite 388236

The Oil Mist Manifold (OMM) distributes the mist to 

the lubrication points. It is on the manifold where 

attached. Oil mist travels from the CS unit through 

the main header and down to the equipment.

to the main header pipe network. This section of 

the pipe network is called a “drop leg”. The drop 

leg should be located and cut such that the OMM is 

above and to one end of the equipment. This is re-

quired to prevent the OMM from interfering with the 

maintenance and/or removal of the piece of equip-

ment. It is important to note that in order to avoid 

The OMM is composed of a hexagonal, stainless 

threaded port at the top. There are three pairs of 

glass connected to the manifold. The sight glass 

collects the coalesced oil coming from the drop leg. 

The sight glass is drained by means of a push-but-

ton valve. The valve outlet is routed downward to-

ward one of the inlet ports on the oil collection con-

tainer. See Typical Installation Section for details. 

  Pure Mist Kit (PMK)

Alemite 388251

Alemite’s Pure Mist Kit (PMK) contains all the nec-

-

ply what is known as dry sump (or pure mist) oil 

Pure Mist Kit Installation Section) This kit requires 

complete the installation. Refer to the Typical Instal-

lation section for details. 

Oil Sight Glass (OSG)

The Oil Sight glass is part of the PMK. In a typi-

cal installation, an Oil Sight Glass (OSG) is in-

stalled on the vent/drain port of the equipment. 

provides visual information of the appearance 

that may be an indication of excess of coalesces 

oil on the equipment. In addition, the OSG pro-

vide a port for oil sampling. The OSG and the 

OCC should be installed such that the coalesced 

-

 

  Purge Mist Kit (PUK) 

Alemite 388252

Alemite’s Purge Mist Kit (PUK) contains all the nec-

what is known as purge oil mist lubrication (or wet 

Mist Kit Installation section). The PUK requires one 

-

ly designed for oil mist purge applications to com-

plete the installation.

The PUK contains a purge manifold. This special 

NPT connection port on the upper part of the bear-

ing case above the normal level of the oil sump. 

The manifold provides the ports for three different 

functions. The mist inlet port is located on the top 

center of the manifold assembly. Also on the top of 

for the oil sump to be replenish as necessary. The 

third port is the mist exit port. This port is located 

on the front face of the manifold. This port provides 

case towards the collection container.

The PUK also contains an oil level sight glass bot-

tle. From the top, this bottle is connected to the mist 

exit port of the purge manifold. The bottle is also 

connected on its mid section to the Oil Sight Glass 



18

6
Accessories

(OSG) on the equipment.

Finally, the drain port of the purge system is located 

on the bottom of the sigh glass bottle. A tube runs 

from this port to one of the available ports on top of 

the OCC. On the purge system drain port, a bore-

connecting to the OCC. The height is adjusted such 

that the free end of the tube inside the purge bottle 

is leveled horizontally with the point at which the oil 

sump level is normally maintained. The mist com-

ing from the mist inlet port on the top of the bottle 

as well as any excess oil added above the normal 

oil level of the sump will exhaust/drain through the 

purge system drain port and into the OCC. Refer 

to the Typical Installation section for details on the 

installation. 

Oil Sight Glass (OSG)

The Oil Sight glass is part of the PUK. In a typi-

cal installation, an Oil Sight Glass (OSG) is in-

stalled on the vent/drain port of the equipment. 

The OSG provides visual information of the ap-

pearance the oil. In addition, the OSG provides 

a port for oil sampling. The OSG and the OCC 

should be installed such that the coalesced oil 

-

 

  Drain Leg Kit (DLK)

Alemite 388253 

In an oil mist system the main header/pipe should 

be sloped towards the CS unit reservoir. However, 

sometimes installation constraints force the main 

header to negotiate obstacles on its way. In this 

case, the main header must always go over the ob-

stacle and not under it. This in turn prevents the 

coalesced oil on the main header, downstream side 

from the obstacle, to continue its path towards the 

CS unit reservoir. In this case, the installation of a 

Drain Leg Kit (DLK) is required (Fig. 28). Other-

side of the system.

The DLK is composed of a drain leg reservoir as-

sembly, a drain leg manifold assembly and the tub-

ing required for installation. The drain leg assembly 

capacity. The coalesced oil downstream from the 

obstructed side of the main header drains by grav-

pipe drop leg and a drain leg manifold similar to the 

ratio oil pump that pumps the collected oil to the 

upstream, unobstructed side of the main header. 

That oil can now continue its path towards the CS 

unit reservoir.

The drain leg reservoir vents to the atmosphere. 

However, since the oil in the DLK reservoir is re-

turned to the oil mist system for use in lubrication, 

-

ting from the drain leg manifold to prevent con-

tamination. Refer to the Typical Installation and 

Drain Leg Installation sections for more details. 

  Sun Shield Kit (SSK) 

Alemite 388234-1 

The stainless steel Sun Shield Kit (SSK) is used 

to provide shade from the bright sunlight to the 

top side of the CS main enclosure (Fig. 25). In 

the enclosure to be seen from certain angles. The 

shade also helps keep the enclosure few degrees 

cooler.

Drain Leg  
Manifold Assembly

Drain Leg Reservoir 
Assembly
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  Site Preparation

Install your Carbon Shield™ unit in an area as 

space to accommodate:

• Opening of the enclosure door 

• All system connections—electric, air, oil and 
distribution piping 

• A backup unit enclosure (recommended option) 
with a changeover valve  

• 

console unit alone). Once the site is estab-
lished, secure the console to a level concrete 

mist console is a common practice.  

Prepare the surface for at least four (4) anchor bolts 

 

  Customer Connections

Important Note: 

AC Power 

and Ground connection to each unit (i.e. main and 

backup units). The connection is made inside the 

power disconnect switch (Fig. 04). See Wiring Dia-

gram section for connection details.

and back up units.

Air Supply – Main and Backup Units

on the left side of the CS unit enclosure. This valve 

allows for the air supply to be re-directed to the 

main or backup unit when installed. This valve is 

not a shut-off valve (Fig. 08). The installation of a 

manual shut-off valve at the air inlet point outside 

the cabinet is recommended.

Air Supply – Bulk Oil Storage Tank (BST)

The customer-supplied air line to the BST connects 

regulator. The installation of a manual shut-off valve 

-

ed.

Air Supply – Enclosure Cooling System

regulator when this optional feature is installed (Fig. 

24). The installation of a manual shut-off valve up-

stream from the cooling unit air regulator is recom-

WARNING!

WARNING!

WARNING!

WARNING!
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mended.

Air Supply – Drain Leg Kit (DLK)

The drain leg assembly is an accessory with a 

-

ries section). If DLK(s) are present in the system, a 

customer-supplied air line to each DLK connects to 

-

tor. See Drain Leg Kit Installation section for details. 

The installation of a manual shut-off valve upstream 

Important Note: 

The Bulk Oil Tank (BST) oil line connects to the Au-

(Fig. 17). 

inside the CS main enclosure on the left side. If a 

backup unit is installed, there is another oil shut off 

valve in the back unit enclosure on the right side 

near the disconnect switch. Before connecting the 

oil supply line, ensure that both valves are in the 

CLOSED position.

Once the oil line installation is complete the shut 

off valve inside the CS main enclosure should be 

returned to the OPEN position. This valve should 

always be in the OPEN position except when repair 

shut off valve for the backup unit should be left in 

the CLOSED position at all times except when a 

Mist Outlet 

The customer-supplied distribution line connects to 

on the right side of the CS unit enclosure. See Typi-

cal Installation Drawing (pg. 56). The connection 

ties the main and back up unit mist outlets. The 

change from one unit to another is done by opening 

Important Note: 

DCS – Discrete Signal

A dry set of contacts on the CS unit provides discrete 

signal to the DCS. This is a standard feature that 

the end user may opt to use or simply ignore. Wir-

accordance with electrical code requirements for 

 

Wiring Diagram section for more detail.      

DCS – Serial Communication

Alemite Carbon Shield™ units offer the option of 

(RTU) or ModBus TCP. See Communication and 

Electrical Wiring Diagram sections on this manual 

for more detail

Important Note: 

Enclosure Drain

A drain port is provided on the bottom of the main 

and backup enclosures. In both cases, the oil res-

ervoir drain line discharge through a ball valve be-

neath the tank into a small sump. The drain cap 

must be removed before the tank or any oil spill is 

drained from the enclosure (Fig. 19).
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  Before Start-Up

Before starting up your Carbon Shield™ unit:

Ensure that the oil mist system pipe network has 

Important Note: 

Ensure that both the main and the backup unit pow-

er disconnect switches are in the OFF position and 

that the units are actually in a de-energized state.

Ensure that both, the main and backup CS units are 

properly grounded through their respective power 

disconnect switches.

Make sure components, electrical and mechanical, 

are securely connected.

Check wiring and ensure terminal block screws are 

secure.

The reservoir drain ball valve must be CLOSED be-

fore oil is loaded into the tank (Fig. 19).

(Fig 23) on the right side of 

the CS main unit in vertical orientation is set to the 

OPEN position.

(Fig. 21) is set to the CLOSED position.

left side of the CS main unit enclosure is in the 

OPEN position and that the valve inside the backup 

unit enclosure is in the CLOSED position (Fig. 18).

Set air supply pressure regulator (inside the cabi-

net) to its minimum setting before opening the air 

line to the oil mist unit (Fig. 09).

The air pressure on the BST regulator should be 

pressure setting may be required in some cases. 

above the air pressure set on the air regulator. 

  Start-Up Procedure

With all customer connections completed, the Car-

bon Shield™ unit is ready to start up. However, it 

is highly recommended that an Alemite Application 

Engineer be present at the site and conduct the 

start up procedure while teaching the plant person-

al about the start up process.

Each unit is set up and tested at the factory to meet 

In most cases, only these few steps are necessary 

-

ergizes the PLC and HMI.

-

(Fig. 37).

The home page of the Alemite Carbon Shield™ 

unit is displayed (Fig 29). This indicates the end 

of the HMI boot sequence. The HMI and PLC are 

now ready to receive commands.

Fig. 29  CS Home Screen 



22

8
Operation

4.  Check and adjust the Date and Time on the HMI 

screen as necessary. See section Date and Time 

Set Up Procedure section for details.

At this point, all of the following should be happen-

ing:

• 

• The mist pressure will stabilized automati-

• 
pumping oil into the main unit oil reservoir.

• The oil heater should be OFF as there is not 
enough oil in the tank to cover it yet.

• Various alarms displayed on the Active Alarm 
screen in the HMI.

• 
through the system.

The unit will start making oil mist when the oil in the 

note that there is a lag between the oil level shown 

on the oil level gauge and the actual oil level in the 

tank as indicate on the HMI. This should disappear 

to the Backup Oil Mist Generator section for details. 

of oil, the oil heater may be turned ON. The internal 

the oil temperature.

Important Note: 

Within the hour, most alarms will clear as the sys-

tem parameters reach their normal operation state. 

“Leakage” or a “Blockage” is displayed in the HMI.  

This is due to the fact that the amount of actual 

CFM required for a particular installation is likely to 

be different that the “nominal” CFM value the unit is 

set from the factory. This difference is seen by PLC 

If a leakage or blockage alarm is still present, the 

equipment should be checked to ensure that the 

alarm is due to the reason explained above and not 

due to a real oil mist blockage or leakage at a lubri-

cation point. The Adaptive Mode feature on the HMI 

should only be used to clear the alarm when the oil 

mist lubrication system is found to be properly lubri-

cating all the equipment in the system.

leakage and/or blockage alarms may be triggered 

as the system “wets out”. Before using the Adaptive 

Mode feature, ensure that there are no equipment 

lubrication problems.

Important Note: 

User Name & Password Set Up Procedure

The CS unit provides the end user with the means 

to create their own User Name and Password hier-

archy. Some screens in the HMI are only accessible 

when using a user name and password with the ap-

propriate authority. It is recommended that the end 

user creates their user names and passwords at 

some point after the start up procedure has been 

completed. Furthermore, it is highly recommended 

that when new user names are created, the old one 

be deleted including the defaults.

The CS password protection system is composed 
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and the password assignment function. The user 

names and passwords are not case sensitive. Only 

password and Group Authority Levels.

Important Note: 

The Group Authority Levels, default user name 

and password are as follows:

-

quired by the HMI-PLC Siemens software and it 

is not used by the Alemite Carbon ShieldTM unit 

software.

-

words for this group can only be set up, changed 

Authority, one can only access the Change Pa-

rameters password protected screen.

change everyone’s passwords or their own. They 

-

words.

group for password override.

In order to change or create user names and pass-

password is required. The default password will be 

The User Administration screen is accessed 

through the HMI from the Main Menu screen (Fig 

37). Follow this procedure to change or add user 

names and passwords.

and password to access the User Administration 

screen (Fig 30). To abort the process, press the 

Cancel button.

tap on an empty cell in the user column to create 

a new user name (Fig. 31).

Fig. 31 User Administration screen

-

play and press enter. The user name just created 

will not appear on the cell until a password is as-

signed.

4.  Double-tap on an empty cell on the password 

column for the new user name. The Password 

-

(Fig. 32).
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-

tion screen to complete the process.

7. A new user name and password is now set up.

IMOPORTANT NOTE: 

  Date and Time Set Up Procedure

The CS unit is factory set to United States Eastern 

recommended that on start up, the time and date 

displayed on the HMI be changed to that of the lo-

cation where the unit is installed. Follow the proce-

dure below to change the date and time. 

area over the date and time on the upper left cor-

ner of the screen (Fig. 29).

Fig. 29  CS Home Screen

Log On screen and press OK button (Fig. 33). 

See User Name and Password Procedure sec-

tion for more detail

Time screen to enter new date and time (Fig. 34).

4.  Enter the current time and date in the format 
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the “PUSH TO ACCEPT” button on the Enter 

New System Time screen (Fig. 36 ).

(Fig. 36).

  Other Start/Setup Considerations

Level Sensor Calibration

The sensor used on the Carbon Shield™ main unit 

-

tance measured between the sensor probe and the 

sensor shield. Then, a PLC software algorithm uses 

this information to calculate the volume of oil in the 

reservoir as well as the oil consumption rate. The 

by the dielectric constant of the oil.

The sensor is calibrated at the factory using oil 

whose dielectric constant may be different from that 

of the oil actually used by the end user. If the differ-

ence is big enough, the oil level measurement may 

up the volume of oil shown on the oil reservoir sight 

liters) with respect to that shown on the HMI, the 

sensor scaling should be recalibrated.

The CS unit provides a semi-automatic level sensor 

calibration procedure by accessing the password 

protected Set Up screen from the HMI. The proce-

dure is very simple and the instructions are written 

on Level Sensor Calibration screen. No physical in-

teraction with the level sensor is required.

The procedure is as follows: 

oil level is well below the ZERO-gallon mark.

(Fig. 37) and using 

Set Up screen (Fig.38) The Main Menu screen 

can be accessed from the Home or Parameter 

Values screens.

Level bottom.

Fig. 38 Setup Screen
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4.  Follow the instructions on the Calibration screen 

(Fig. 39). 

IMPORTANT NOTE: 
 

 

 

When Parameter Set Up Required

The Carbon Shield™ unit is set up and tested at 

includes the Parameter Set Up procedure. This is a 

control high level procedure that provides the con-

trol system with the information about the features 

installed on a particular unit. This procedure is ac-

cessed through the Set Up screen.

Typically, there is no need to redo this procedure 

repeating the set up procedure may be necessary. 

In these cases, it is strongly recommended that this 

procedure be performed by an Alemite Application 

Engineer as this procedure is the key to a correct 

operation of the oil mist system.

Set Up Procedure

-

lect “Main Menu”

corner of the screen.

password. See User Name and Password Set 

Up Procedure section for details.

4.  Select System Setup button again from the Main 

Menu screen (Fig. 37). 

gallon tank (Fig 40)

screen and select Nozzle Size button.

7.  Select the nozzle nominal CFM rating. The op-

(Fig 

41).
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Up screen.

-

quired. See Level Sensor Calibration section for 

details. 

select YES for Air Heater.

to NO.

-

pare the volume shown on the main reservoir 

oil level sight glass. Allow several minutes for 

the oil level to settle. The two values should be 

-

sor should be recalibrated. 

Parameters button. A password pop up window 

password to be entered.

the Air Flow button (Fig 42).

Fig. 42 Change Parameters screen

on the left side of the Flow Parameters screen 

(Fig 43).

Change Parameters screen and select Air/Oil 

Temperature. If the password pop up window 

and password.

(Fig 44).
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-

ton to enter an administrator user name and cor-

responding password. Enter the Setup screen 

and press Setup Complete button. The blinking 

square on the upper right corner showing SET 

UP should turn into System OK in green letters 

or ALARM in red.

ALARM in red font, check the entire system for 

appropriate amount of lubrication being applied 

to each lubrication point. If the system is found 

to be working normally, use the Adaptive Mode 

feature to clear the alarm. The set up is now 

complete and the Set Up screen should look 

System OK appears on the upper right corner 

of the screen, your oil mist system is now op-

erating normally and the Set Up procedure is 

complete.

Important Note: 

  Monitor and Control Features

Using Change Parameters Feature 

The Change Parameters feature allows an end 

to change the system parameter set points. For 

example the user can change the CFM output by 

changing the mist pressure, or change the oil/air 

temperature set point. By selecting the Change Pa-

rameters button, the user can access a selection 

screen with the choices for Air Flow or Oil/Air Tem-

perature.

Select the Air Flow button on the Change Param-

eters screen to gain access to the Flow Param-

eters screen (Fig. 42). The user can change the 

mist pressure set point value to a desired value. 

-

played. When the mist pressure is increased (or 

decreased) an alarm is issued (Fig. 46). The alarm 

message warns that the mist pressure set point 

has been changed and that will affect the oil con-

sumption throughout the entire oil mist system. This 

alarm does not clear unless the mist pressure set 

point and the actual mist pressure values return to 

the same values as previously set. If the user wants 

to keep the new mist pressure set point, the Adap-

tive Mode button should be pressed. In this case, 

the alarm is cleared and the control system now 

monitors the new mist pressure set point and oil 

consumption rate.
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Also by accessing the Change Parameter screen, 

the user can change the Oil Temperature button 

to adjust the oil temperature as needed. Adjust-

ing oil temperature also adjusts air temperature to 

the same value (Fig 44). For most application, the 

feature is only used in special cases and under the 

advice of an Alemite Application Engineer.

Using Adaptive Mode Feature 

The Adaptive Mode feature allows the end user 

to accept mist pressure operating parameter val-

ues different from the set point value stored in the 

PLC. This feature is used to intentionally clear mist 

pressure alarms when the cause of the problem is 

known and considered to be appropriate. 

Example of use:

• Adding or removing lubrication points to the 
system.

• Taking equipment off line for repairs.

• Reinstating equipment back from repairs.

The Adaptive Mode is a password protected feature 

that can be accessed at any time through the Set 

Up or the Change Parameter screens following the 

steps below:

To use the Adaptive Mode Feature through the Set 

required.

-

out leakage or blockage.

Important Note: 
Select the Adaptive Mode button (Fig. 45) to accept 

the current system parameters. The screen will show 

the Adaptive Mode message and after a short time 

delay the System OK will appear.

To use the Adaptive Mode Feature through the 

name and password is required.

-

out leakage or blockage.

Select the Adaptive Mode button to accept the cur-

rent system parameters (Fig 43).

7.  The screen will show the Adaptive Mode mes-

sage and after a short time delay the System OK 

will appear.

Monitoring Parameter Values

The Carbon Shield™ unit is equipped with sensors 

which monitor the status of different system operat-

ing parameters. To view the status of each operat-

ing parameter press the Parameter Values button 

on the Main Menu screen of the HMI. This screen 

is not password protected and it is for viewing only. 

The Parameter Values screen allows the values to 

be seen in Metric units or in British Imperial System 

of units . This information is also provided though 

the ModBus communication option when installed.
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The PLC performs an ordered series of control set 

point checks for the maximum and minimum values 

and time stamps the fault if the current value ex-

ceeds the maximum setting (high alarm) or is less 

than the minimum setting (low alarm). To access 

press the “Alarms” button found on all HMI screen.

Important Note: If a reported alarm is due to in-

tentional change such as adding or removing 

lubrication points to the system, the user can ac-

cept the change as new setting through the adap-

tive mode function (See Adaptive Mode section). 

  Alarm List

Air and Mist related alarms

1. Blockage – Issued when a mist pressure in-

crease from the set point value, equivalent to ap-

the alarm is issued.

2. Leakage – Issued when a mist pressure drop 

from the set point value, equivalent to approximate-

is issued.

3.Low Mist Pressure – Issued when the pressure 

sensor detects a mist pressure below Set Point. 

is issued.

4. High Mist Pressure – Issued when the pressure 

sensor detects a mist pressure above Set Point. 

is issued.

5.  Mist Pressure Sensor Fault – Issued when the 

PLC detects the mist pressure input to be out of 

6. Vacuum Sensor Fault – Issued when the PLC 

detects the vacuum sensor input to be out of 

7. High Air Temperature – Issued when the air 

thermocouple detects an air temperature above 

8. Low Air Temperature – Issued when the 

air thermocouple detects an air temperature 

9. Air Temp Sensor Fault – Issued when the 

PLC detects the air thermocouple input to be 

out of range. There is no time delay.

10. Wrong CFM Hi – Issued when the mist 

-

of having selected a nozzle size in the HMI 

Set Up screen that is smaller than the one 

actually installed. Another possible cause is 

a large leakage in the distribution line. There 

is issued.

11. Wrong CFM Lo – Issued when the mist 

having selected a nozzle size in the HMI Set 

Up screen that is bigger than the one actually 

installed. Another possible cause is a large 

leakage in the distribution line. There is a time 

12. Mist Pressure Set Point Change – Only 

issued when the mist pressure is changed 

using the Change Parameters screen in the 

HMI. This alarm is meant to inform the user 

that a key parameter is being changed in the 

system from the original/last set up value. 

This alarm also warns the user that a change 

in oil consumption will follow. No time delay. 

13. Check Air Supply or Transducer Fault - 
Issued when the transducer regulator is out of 

-

age and/or the loss of enough air supply pres-

sure are generally the causes for this alarm. 

Troubleshooting this problem is outside the 

scope of this manual. Please contact your 
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Alemite representative. There is no time delay for 

this alarm.

Oil Related Alarms

 Check Oil Screw – Issued when the PLC detects 

but no change in mist pressure, oil level or oil tem-

perature has been detected. This alarm warns the 

user that a change in the oil vacuum and potentially 

the oil consumption has occurred. Determining the 

magnitude of this change is outside of the scope 

of the Carbon Shield™ control system design. The 

end user should investigate the situation and take 

corrective action. If the change is determined to be 

acceptable, the end user can clear this alarm using 

the Adaptive Mode function. This alarm can also be 

triggered when draining the reservoir while the unit 

-

fore the alarm is issued.

Oil Temp Alarm Hi – Issued when the oil ther-

Oil Temp Alarm Lo – Issued when the oil ther-

4. Oil Temp Sensor Fault – Issued when the oil 

thermocouple input to the PLC indicates out of the 

Oil Sensor Fault – Level sensor input to the PLC 

time delay.

Oil LVL Alarm Lo – Issued when oil in the tank 

is no time delay.

7. Oil LVL Alarm Hi

indicate leaking oil solenoid or level sensor needs 

calibration. See Start Up procedure in this manual 

for level sensor calibration. 

 

and the oil level in the tank doesn’t increase after 

Other Alarms

Setup is not Finished Select Setup Done – Is-

sued during the set up sequence to warn the user 

that the Carbon Shield™ unit still requires their in-

put. This condition indicates that the system is not 

ready to operate autonomously. 

  Remote Communications and Alarms

The Carbon Shield™ console is capable of commu-

nicating information and alarms to remote locations 

in two different modes:

NC set of relay contacts for discrete/digital alarm 

signal.

 b. Modbus TCP

Discrete Alarm Signal

end user to make a connection for a discrete alarm 

signal on the DCS. The normally NC set of contacts 

provides the same alarm signal as the red LED light 

on top of the Carbon Shield™ Unit. The NO set of 

contacts is made closed only when the system is ok 

and the green LED light on top of the unit is lit. See 

Wiring Diagram section for details. 

Optional Communication Methods 

Alemite offers communication capabilities with DCS 

TCP. In all cases, the CS unit communicates using 

standard Modbus protocol with access to Function 

Important Note: 
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supplies a Modbus memory map of the operating 

variables and alarms including the type, location, 

and size.

To help keep your Carbon Shield™ system oper-

-

nance schedule covering all major components. 

See Spare Part List section for require components. 

Weekly

 Inspect for air or oil leakage 

 Clean the inside of enclosure and correct any 

leaks.

 Conduct manual test of mist pressure relief valve

  Check operational status of gauges and ther-

mometers

 Check correct operation of BST if installed

Every Month

   Check oil collection bottles/containers. Dispose 

of oil as needed

 Check correct operation of drain legs if installed

Every Year

   Inspect hardware; make sure all connection are 

tight 

  Inspect all gasket connections  

This is a good time to also replace gaskets and 

o-rings on the mist head assembly.                
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The following information provides general guide-

lines to identifying potential problems and possible 

solutions on the Carbon Shield™ system. For com-

plete parts list, electrical schematics and compo-

nent locations refer to the information contained in 

this manual.

The Carbon Shield™ control system continuously 

monitors all parameters involved in oil mist genera-

tion. As a result, it is very likely for the HMI to dis-

play more than one fault for the same problem. 

To display alarm messages, press the “Alarm 

Screen” button on the main menu screen of the 

HMI. Fault types, values, and the time they oc-

curred are logged in memory and can be retrieved 

either locally or from a remote location as described 

alarm, then proceed to the next possible solution. 

If the alarm still exists, the severity of the problem 

may be beyond the possible solutions listed in this 

manual. Please contact Alemite customer service 

for assistance, or Siemens for PLC and HMI prod-

uct support. 

If you cannot resolve your issue through our Trou-

ble Shooting Section, please contact Alemite Cus-

    PROBLEM  POSSIBLE CAUSE POSSIBLE SOLUTION

mist quality. Good mist should resemble 

smoke with no oil condensation visible.

level is in the operating range. Verify oil con-

sumption rate from the HMI. 

been changed from factory setting. Adjust if 

needed. If change occurred in this setting, it 

will be time stamped in the alarm log.

-

if needed.

resulting in lean oil to air 

mixture

Not enough mist 

being produced

Malfunction.

line leakage or blockage.
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Change over to the backup unit and adjust 

pressure as needed. 

the main menu screen to display the mist 

“Change Parameter” button on the main 

menu, then the Air Flow Parameters, then the  

+ or – buttons on the Flow Parameters screen 

to the desired mist pressure level. 

leakage in the mist supply lines. Check the 

alarm log for leakage alarm and time, repair 

as needed. 

by larger size or by a mist supply line.

Low mist pressure

cabinet set to less than 

CFM units)

set too low.

Alarm log may indicate device malfunction 

which may require replacement. 

4. Change in Installation  

conditions

 

conditions

    PROBLEM  POSSIBLE CAUSE POSSIBLE SOLUTION
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the main menu screen to display the mist 

“Change Parameter” button on the main 

menu, then the Air Flow Parameters, then 

the + or – buttons on the “Flow Parameters” 

screen adjust to the desired mist pressure 

level. 

oils. Check the alarm log for blockage alarm 

as needed. Blockage alarm will be logged 

and time stamped in alarm log. 

indicate blockage alarm. 

unlikely. The replacement of the transducer 

regulator is out of the scope of this manual. 

Please change over from the main unit to the 

backup unit.  

Turn off the power to the main unit and contact 

too high.

Transducer Regulator 

out of range alarm in 

the alarm log when 

there is no high or low 

mist pressure indicted 

in the HMI

High mist pressure

other distribution system 

related issue.

malfunction.

    PROBLEM  POSSIBLE CAUSE POSSIBLE SOLUTION
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the main menu screen to display the air tem-

 

 

 

 

-

fer to Wiring Diagram)

as needed. (Refer to Wiring Diagram)

point are out of the scope of this manual. 

Please change over from the main unit to the 

backup unit. Turn off the power to the main 

Low air temperature

    PROBLEM  POSSIBLE CAUSE POSSIBLE SOLUTION



37

11
Trouble Shooting Chart

scope of this manual. Please change over 

from the main unit to the backup unit. Turn 

off the power to the main unit and contact 

mist lubrication.

-

likely. The Carbon Shield™ 

control system continu-

ously monitors all param-

eters involved in oil mist 

generations. As a result, 

the HMI could display more 

than one fault for the same 

problem.

oil mist or no mist pro-

duced (Potential prob-

lem may be unrelated 

to the Carbon Shield™ 

Unit internal workings) 

Any Sensor out of 

range alarm in the HMI.

 

obstruction

-

4. Improper oil or  

incompatible oils

    PROBLEM  POSSIBLE CAUSE POSSIBLE SOLUTION

System are out of the scope of this manual. 

Please change over from the main unit to the 

backup unit. Turn off the power to the main 

unit and contact Customer Service at  

 

 

reservoir is fully open.

 

Control System  

malfunction.

Transfer rate from bulk 

oil tank to  

reservoir takes more 

than one hour.

High air temperature

 

Valve inside the cabinet 

may be half open

malfunction.

 

malfunctioning Bulk  

Oil System.

4. Low supply air  

pressure

    PROBLEM  POSSIBLE CAUSE POSSIBLE SOLUTION

 

the bulk oil tank, which should be between  
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Agency Approvals  UL-Listed

Hazardous Location   
Rating  Code T4  

IEC Compliance 

Power  

Control System  PLC and HMI

Security  Two level password access 

Comm. Options  Modbus RTU or TCP 

Display Languages  English

Measurement Units  English and Metric

 
 
Enclosure  

Material  Stainless Steel  

Enclosure Rating  NEMA 4X

Enclosure Cooling   Optional

Enclosure Purge   Optional

 
 
Main Oil Mist Generator 

Nominal CFM

 
 
Back-Up OMG 

Same as Main OMG

 
 
Reservoir 

Material  Stainless Steel 

Oil heater 

 

Cut Off 

 
 
Air Supply

 

Quality  Instrument Air, Dry

 
 
Air heater 

 

Cut Off  

 
 
Regulated Air Pressure to Generator

 

 
 
Mist Pressure 

 
 
Bulk Oil Tank 
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Filter/Regulator w/ Gauge

Gauge, Pressure - F/R (Replacement)

Sensor, Pressure

Sensor, Vacuum

4

7 Gauge, Mist Pressure

Sensor, Oil Level

Filter Assembly Complete w/o Gauges

Gauge, Pressure - Oil Filter

Filter Element, Oil Filter (Replacement)

Regulator, I/P Transducer

Booster

Gauge, Pressure - Booster

Thermocouple - Oil Temperature

Gasket, Oil Heater Door

Sightglass, Oil Level w/ Temperature Gauge

Gauge, Oil Temperature (Replacement)

Valve, Safety Relief

Valve, Loader

 Item No. Part No. Description Qty
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Gauge, Air Temperature

Thermocouple - Air/Nitrogen Temperature

Mist Head

HMI, Touch-Screen Display w/o Software

Memory Card, HMI w/ Software (Replacement)

Light, LED - Green (Replacement)

Light, LED - Red (Replacement)

Tube, Oil Pickup

Screen, Oil Pickup Tube

O-Ring, Mist Head - (4 pack)

Screw, Oil Adjustment

Gasket, Nozzle

Memory Card, PLC w/ Software (Replacement)

Module, thermocouple

Relay

Kit, Fuse

Kit, Turnaround

44 Element, Filter – F/R  (Replacement)

Module, Modbus RTU (Optional)

Module, Modbus TCP (Optional)

 Item No. Part No. Description Qty
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1

FRONT VIEW

1A

2

3

5

4

18

7

8

9

10

11B11

11A

12

13

14

15

16

17

6

20

19

NOT SHOWN

23

25

21

24

22 26

27

ON  ENCLOSURE

DOOR  NOT  SHOWN

28 28

20A

Main Unit 
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Backup Unit 

1

1A

5

24

18

17

20A

20

2622

21

7

19

NOT SHOWN

16
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Turnaround Kit Nozzle Kit 

PLC Enclosure and Electronics
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Site Preparation

Recommended Enclosure Clearance 

FRONT

FRONT

BACKUP UNIT

MAIN UNIT

90.0°

90.0°

40

36

36

136’’

60’’

12

12
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Anchor Bolt Hole Pattern
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Main Unit Disconnect Switch

Backup Unit Disconnect Switch

AC POWER CONNECTION PORT

OIL

HEATER

BACKUP UNIT ENCLOSURE WALL

OFF

ON

N

THE EXPLOSION PROOF CONDUIT SEALING FITTING

MUST BE SEALED BEFORE TURNING ON THE

POWER FOR THE FIRST TIME APPLY SEALANT

COMPOUND PER MANUFACTURERS SPECIFICATIONS

COMPOUND MATERIAL SUPPLIED WITH THE UNIT

L1

N

L1 N

OIL HEATER

DISCONNECT SWITCH INSIDE OF JBOX

3/4 NPT CONDUIT THREAD

L1

GND

3/4 CONDUIT

(REF)

GND

DISCONNECT

SWITCH

AC POWER CONNECTION PORT

MAIN UNIT ENCLOSURE WALL

OFF

ON

N

THE EXPLOSION PROOF CONDUIT SEALING FITTING

MUST BE SEALED BEFORE TURNING ON THE

POWER FOR THE FIRST TIME APPLY SEALANT

COMPOUND PER MANUFACTURERS SPECIFICATIONS

COMPOUND MATERIAL SUPPLIED WITH THE UNIT

3/4 NPT CONDUIT THREAD

L1

GND

3/4 CONDUIT

(REF)

DISCONNECT

SWITCH

GND

TO GND BUS BAR

N
TO TB1

L1
TO F1
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W
IR

IN
G

 D
U

C
T

 1
 x

 2

WIRING DUCT 1 x 2

CPU PLC0 X11 X12 X13
POWER SUPPLY

1

2

3

4

5
6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28
29
30

31

32

33
34

35

36

37

38
39

40

1

2

3

4

5

10

11

20

*5AF1

22

23

24

25

26

27

28

29

30

31

32

PAGE 2

3.7A @ 24VDC

5AF2

5AF3

0.5AF4

2AF5

TBDF6

F7

5AF8

0.5AF9

F10

F11

F12

F13

F14

F15

2AF16

1AF17

4AF18

F19

0.5AF20

1AF21

TB1

2
3

4

5

11

12

13

14

15

16

17

18

19

20

21

NOTE: ALL FUSES ARE 5mm X 20mm

S
IE

M
E

N
S

 6
E

S
7

-3
1

3
-5

B
F

0
3

-0
A

B
0

L1

0.5A

24VDC POWER SUPPLY

AIR HEATER

OIL HEATER

AIR SOL.

SYSTEM STATUS GRN LIGHT

SYSTEM STATUS RED REMOTE

OIL REFILL SOL.

SPARE

1

2

3

4

5
N

R0 COIL

24VDC

R1 COIL0.5A

0.5A

0.5A

0.5A

0.5A

TBD

R2 COIL

R3 COIL

R4 COIL

R5 COIL

SPARE

PLC POWER SUPPLY CPU

24VDC

INSTRUMENT SUPPLY

PLC X12 SUPPLY

4A PLC X13 SUPPLY

MODBUS RTU OR TCP MODULE

HMI

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

24VDC -

24VDC +6

7

8

9

10

6

7

8

9

10
L1

L1

33 33

1000W AIR HEATER USES 10A FUSE

** 500W AIR HEATER USES  5A FUSE

LABEL WITH THE WORDING:

"WARNING: RISK OF FIRE.

REPLACE FUSE WITH SAME

TYPE AND RATING."

* *

SET JUMPER ON THIS FACE TO
POSITION A FOR THERMOCOUPLE 
INPUT PRIOR TO INSTALLATION.
REFER TO SHEET 5 FOR
ILLUSTRATION.

*  5A SLOBLO TIME DELAY

X14

M

L+

   THIS JUMPER MUST BE INSTALLED 

   WHEN WIRED FOR 120VAC SERVICE.

   JUMPER MUST NOT BE INSTALLED

N

L

G

   FOR 240VAC SERVICE.

MODBUS RTU

OR TCP

GND BUS BAR

MODULE

PLC Enclosure Layout
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Digital I/O
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AC GÜCÜ BAĞLANTI PORTU
3/4 İNÇ NPT İLETİM DİŞİ

YAĞ
ISITICISI

YEDEK ÜNİTE MAHFAZA DUVARI

KAPALI

AÇIK

N

PATLAMAYA KARŞI DAYANIKLI İLETİM YALITIM TEÇHİZATI 
GÜÇ İLK KEZ VERİLMEDEN ÖNCE YALITILMALIDIR 

YALITIM BİLEŞİĞİ ÜRETİCİ TALİMATLARINA 
UYGUN KULLANILMALIDIR. BİLEŞİK 

MATERYALİ ÜNİTE İLE BİRLİKTE SAĞLANIR.

L1

N

L1 N

KUTU İÇİNDEKİ YAĞ ISITICISI
ŞALTER

L1

GND

3/4  İNÇ İLETİM 
KANALI (REF)

GND

ŞALTER

AC GÜCÜ BAĞLANTI PORTU
3/4 İNÇ NPT İLETİM DİŞİ

ANA ÜNİTE MAHFAZA DUVARI

KAPALI

AÇIK

N

PATLAMAYA KARŞI DAYANIKLI İLETİM YALITIM TEÇHİZATI 
GÜÇ İLK KEZ VERİLMEDEN ÖNCE YALITILMALIDIR 

YALITIM BİLEŞİĞİ ÜRETİCİ TALİMATLARINA 
UYGUN KULLANILMALIDIR. BİLEŞİK 

MATERYALİ ÜNİTE İLE BİRLİKTE SAĞLANIR.

L1

GND

3/4  İNÇ İLETİM K
(REF)

ŞALTER

GND - GND TOPLAYICI ÇUBUK

N - TB1

L1 - F1
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K
A

B
LO

LA
M

A
 Y

O
LU

 1
 x

 2

KABLOLAMA YOLU 1 x 2

CPU PLC0 X11 X12 X13
GÜÇ KAYNAĞI

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15

16
17
18
19
20

21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40

1
2
3
4
5

10
11

20

*5AF1

22

23

24

25

26

27

28

29

30

31

32

SAYFA 2

3.7A @ 24VDC

5AF2
5AF3

0.5AF4
2AF5

TBDF6

F7
5AF8

0.5AF9

F10

F11

F12

F13

F14

F15

2AF16
1AF17
4AF18

F19
0.5AF20
1AF21

TB1

2
3
4
5

11

12

13

14

15

16

17

18

19

20

21

NOT: TÜM SİGORTALAR 5mm X 20mm

SI
EM

EN
S 

6E
S7

-3
13

-5
B

F0
3-

0A
B

0

L1

0.5A

24VDC GÜÇ KAYNAĞI

HAVA ISITICISI
YAĞ ISITICISI

HAVA SOL.

SİSTEM DURUMU YEŞ IŞIK

SİSTEM DURUMU KIRMIZI UZAKTAN

YAĞ TEDARİK SOL.

YEDEK

1
2
3
4
5 N

R0 BOBİNİ

24VDC

R1 BOBİNİ0.5A

0.5A

0.5A

0.5A

0.5A

TBD

R2 BOBİNİ

R3 BOBİNİ

R4 BOBİNİ

R5 BOBİNİ

YEDEK

PLC GÜÇ KAYNAĞI CPU

24VDC

ENSTRÜMAN TEDARİKİ

PLC X12 TEDARİK

4A PLC X13 TEDARİK

MODBUS RTU VEYA TCP MODÜLÜ

HMI

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

24VDC -

24VDC +6
7
8
9

10

6
7
8
9

10 L1

L1

33 33

1000W HAVA ISITICISI 10A SİGORTA KULLANIR
** 500W HAVA ISITICISI 5A SİGORTA KULLANIR

ŞU ETİKETİ TAŞIMALIDIR:
"UYARI: YANGIN RİSKİ. 
SİGORTAYI AYNI TİP VE 
SINIFLA DEĞİŞTİRİN."

* *

KURULUMDAN ÖNCE TERMOKUPL 
GİRDİSİ İÇİN ATLAMA KABLOSUNU
BU YÜZDE KONUM A'ya AYARLAYIN.
GÖRSEL İÇİN DOSYA 5'E BAKIN.

*  5A SLOBLO ZAMAN GECİKMES

X14

M
L+

BU ATLAMA KABLOSU 120VAC SERVİS 
İÇİN KABLOLANDIĞINDA TAKILMALIDIR.
ATLAMA KABLOSU 240VAC SERVİS İÇİN 
KURULMAMALIDIR.

N
L

G

MODBUS RTU 
VEYA TCP

GND TOPLAYICI 
ÇUBUK



Çıkışlar
PLC0 Slot X12

24 VDC içinde ,

Hava Isıtıcısı

Yağ Isıtıcısı

Hava SOL.

Yedek 

Sistem Alarm

Yağ Takviyesi

Yedek 

1. Bir PLC modülü kurulurken kapalı bara 
konektörünü kullanarak arkaplan barasıyla 
bağlantı kurun.

15



Vakum Sensörü

Yağ Düzeyi Sensörü

Buhar Basıncı Sensörü

I/P Dönüştürücü Regülatörü

Yedek 

Yedek 

15



Notlar:
1. Dosya 1-11 müşteri ve dahili kullanım,
     Dosya 12 dahili ve panel kurucu kullanımı.
2. Bir PLC modülü kurulurken kapalı bara 
    konektörünü kullanarak arkaplan barasıyla 
    bağlantı kurun.

Beyaz

Beyaz

Kırmızı

Kırmızı

Yedek 

Hava Sıcaklığı

J tipi

J tipi

Yağ Sıcaklığı

24VDC Yaygın

Atlama Kablosu Lokasyonu

Termokupl modülünü DIN rayına bağlamadan önce, 
A, B, C ve D etiketli atlama kablosu takılmalı ve "A" 
işaretli taraf resimde gösterildiği gibi okla hizalı 
olmalıdır. Atlama kablosunun değiştirilmesi gerekiyorsa, 
kenarlarını modül gövdesinden kaldırarak atlama 
kablosunu çıkarmak için küçük bir tornavida kullanın. 

15



Atlama kablosu 120VAC servisi için kablolandığında kurulmalıdır.
Atlama kablosu 240VAC servisi için kurulmamalıdır.

JBOX'ın İçi

JBOX'ın İçi

Siyah 

Kırmızı 

Beyaz 

Beyaz 

Hava ISIT

24 VDC 
Güç Tedariki

Yağ ISIT

Hava SOL.

Sis Durum 
Yeşil Işık

Sis Durum 
Kırmızı Işık

Yağ Tedarik 
Sol.

Kontrol odasında ortak alarm bağlantısı
Alemite OMG'de kuru iletişim setinin kullanılması

Alemite OMG kapsam

Harici kablolama müşteri tarafından sağlanır

Müşteri 
kontrol 
sinyali

Müşteri seçimli güç kaynağı (5 A maks)

15



*5AF1

5AF2

5AF3

0.5AF4

2AF5

TBDF6

F7

5AF8

1

2

3

4

5

7

8

9

10

L1

0.5A

24VDC GÜÇ KAYNAĞI L1

HAVA ISITICISI R0/1

YAĞ ISITICISI R1/1

HAVA SOL. R2/1

SİSTEM DURUMU YEŞ IŞIK R3/1

YAĞ TEDARİK SOL. R5/1

YEDEK

1

2

3
4

5

6

7

8

9

10

NÖTRAL (N)

SİSTEM DURUMU YEŞ IŞIK L1

22

23

24

25

26

27

28

29

30

31

32

0.5AF9

F10

F11

F12

F13

F14

F15

2AF16

1AF17

4AF18

F19

TBDF20

1AF21

11

12

13

14

15

16

17

18

19

20

21

R0 BOBİNİ

R1 BOBİNİ0.5A

0.5A

0.5A

0.5A

0.5A

0.5A

R2 BOBİNİ

R4 BOBİNİ

R5 BOBİNİ

PLC GÜÇ KAYNAĞI CPU

TERMİNAL 28, 29, 30'A ENSTRÜMAN TEDARİKİ

PLC X12 TEDARİK

4A PLC X13 TEDARİK

YEDEK

HMI

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

24VDC -

24VDC + F17'DEN

L1 AC

24VDC +

PLC Q124.0 X12/22

PLC Q124.1 X12/23

PLC Q124.2 X12/24

PLC Q124 3 X12/25

PLC Q124.5 X12/27

HAVA SOL. L1

YAĞ SOL L1

SİSTEM DURUMU KIRMIZI IŞIK L1

YEDEK

HAVA ISITICISI L1

YAĞ ISITICISI L1

DÜZEY SENSÖRÜ -

BUHAR BASINCI SENSÖRÜ -

DÜZEY SENSÖRÜ 24VDC +

BUHAR BASINCI SENSÖRÜ 24VDC +

VAK SENSÖRÜ 24VDC +

SİSTEM DURUMU YEŞ IŞIK L2

HAVA SOL. L2

YAĞ SOL L2

SİSTEM DURUMU KIRMIZI IŞIK L2

6

HAVA ISITICISI L2

YAĞ ISITICISI L2

PLC X11/6

PLC X11/9

R0/3

R1/3

R2/3

R4/3

R4/4

R5/3

YEDEK

PLC X12 KAYNAK 24VDC -

PLC X13 KAYNAK 24VDC -

PLC GÜÇ KAYNAĞI 24VDC -

ENSTRÜMAN TEDARİKİ 24VDC -

HMI 24VDC -

SİSTEM DURUMU KIRMIZI IŞIK UZAKTAN L2

SİSTEM DURUMU KIRMIZI IŞIK UZAKTANR4/5

**

PLC Q124 4 X12/26

R3 BOBİNİ

R4/8SİSTEM DURUMU KIRMIZI UZAKTAN

24VDC GÜÇ KAYNAĞI L2

N

MODBUS RTU VEYA TCP MODÜLÜ 24VDC -

YEDEK YEDEK

L1

MODBUS RTU OR TCP MODULE

TERMİNAL ŞERİDİ
NO: X17

TERMİNAL ŞERİDİ
NO: X18

F8 SİSTEM DURUMU KIRMIZI IŞIK UZAKTAN
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Dış yüzey
Ana mahfaza sağ tarafı
(REF) Ana mahfaza içinde 

PLC Kutusu

Modbus modülü 

Yakl. 3 ft uzunluk
Belden 9842

Te
rm

in
al

 ş
er

id
i

N
O

: x
8

M25 veya ¾ inç NPT bölme 
konektörü Alemite 
tarafından sağlanır.

Müşteri tarafından sağlanan  
Kablo Rakoru uygulama için 
bölge 2/böl 2 tehlikeli lokasyon 
gerekliliklerini karşılamalıdır.

R
(A

)-
  A

ğ
/B

u

R
(B

)+
  B

u
/A

ğ
 

Si
n

ya
l G

n
d

   
   

  A
ğ

/O
g

K
ılı

f 

1. Bir PLC modülü kurulurken 
kapalı bara konektörünü kullanarak 
arkaplan barasıyla bağlantı kurun.

Modbus RTU
İletişim modülleri X14

(ön kapak netlik için kaldırılmıştır)

Dikkat:
Kablo kılıfını asla GND ile bağlamayın, 
arayüz modülleri bozulabilir.  GND her 
zaman her iki yandan da bağlı olmalıdır 
(pim 8), aksi halde arayüz modülleri yine bozulur.

Pim Atama
Pim 4: R (A)/T (A)- giriş/çıkış Veri Al-Ver (iki kablo modu)

Pim 8: GND/işlevsel topraklama (izole)

Pim 11: R(B)/T (B)+ giriş/çıkış 
Veri Al-Ver (iki kablo modu)

DB15 konektör 
(dişi)

Atlama kablosu 

Modbus Modül Ayrıntılı Görünüm 

Müşteri Tedarik Kapsamı 
(Sadece Ref )
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Parça No. Örnek

Genel Konfigürasyon
Alan Rezervuar Kapasitesi Ağızlık CFM

Tehlikeli 3 Galon Paslanmaz Çelik

5 Galon Paslanmaz Çelik ,

,

,

Elektrik Konfigürasyonu
Kontrol 
Voltajı

Hava 
Isıtıcıları

Kontrol İletişim 
Seçeneği

Yok

Yerel PLC ve HMI

Diğer 

Ethernet/Modbus
TCP

Yok**



1
7

Müşteri Bağlantıları

Bağlantı Türü Servis 

2 inç NPT #150, ASME B16.5 Flanş Yağ Buharı Çıkışı

½ inç NPT #150, ASME B16.5 Flanş Enstrüman Hava Tedariki - Ana ve Yed. Ünite

¾ inç NPT #150, ASME B16.5 Flanş

¾ inç NPT Bölme 120-240 VAC, 1PH, 50/60Hz Güç Girişi – Ana Ünite

120-240 VAC, 1PH, 50/60Hz Güç Girişi – Ana Ünite¾ inç NPT Bölme

½ inç NPT Bölme Kontrol Odası Alarmı

Otomatik Yağ Tedarik Bağlantısı (Satıcı Kapsamı)

½ inç NPT #150, ASME B16.5 Flanş Soğutma Ünitesi

Müşteri Bağlantıları
Sol Taraf

Buhar Çıkışı
Arka Ünite

Hava Yönlendirme
Valfı

Güneş Siperi Aksesuarı 
Opsiyonel Özelliği 

(ayrı satılır)

Yeşil ve Kırmızı 
Durum Işıkları

2 inç -150# ASME B16.5 Flanş
Buhar Başlığına Bağlantı

HMI Kapağı
(Opsiyonel Özellik)

Müşteri Bağlantıları
Önden Bakış Kapağı Kapalı

Müşteri Bağlantıları
Sağ Taraf



1
8

Toplu Depolama Tankı (BST)
Temizleme-Opsiyonel

½ inç NPT
Hava Girişi

Müşteri Tarafından

¾ inç NPT #150, 
ASME B16.5 Flanş

Yağ Giriş
Tank Temizliği

Pompa
Tahliye

Valfı

½ inç NPT
Hava Girişi

Müşteri Tarafından

¾ inç NPT #150, 
ASME B16.5 Flanş

Alemite 1:1
Oranında Pompa

lf

Toplu
Depolama

Tankı

Yağ Tedariki

Önden Görünüm

½ inç SS Borular

Düzey Ölçer

Alt Nokta 
Dren Tertibatı

Tipik Boru Braketi

2 inç Toplama Borusu 2 inç Toplama Borusu 2 inç Toplama Borusu

Başlıklı 
Uçlu

Eğim Eğim Eğim Eğim 

2 inç Toplama Borusu

2 inç NPT/#150, A
SME B16.5 Flanş

2 inç NPT SHD 40 
Toplama Borusu

¾ inç Düşme 
boru (TYP)

SS Manifold ve Kontrol 
Penceresi Ter.

SS Yeniden Sınıflandırıcı

SS Yeniden Sınıflandırıcı

SS Yeniden Sınıflandırıcı

SS Manifold ve Kontrol 
Penceresi Ter.

¼ inç SS Borular ¼ inç SS Borular

Saf Buhar 
Lubrikasyonu

3/8 inç NPT veya ½ inç NPT 
Pompa Çıkışı

3/8 inç NPT veya 
½ inç NPT 
Pompa Çıkışı

3/8inç SS Borular
3/8inç SS Borular

3/8inç SS Borular

3/8inç SS Borular

3/8inç SS Borular

¼ inç SS Borular

Toplama 
Konteynırı

Toplama 
Konteynırı

Saf Buhar 
Lubrikasyonu

½ inç NPT
Pompa

Bağlantısı

Dren Ayağı
Tank Ter. 
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