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|, Safety Instructions

The following signs are a reminder for safe use of the product

Please read the product manual carefully before operation.
Improper operation may cause damage to the product and

personal injury.

power supply.

Ensure that the product's chassis is properly grounded before

f Before product inspection and maintenance, please cut off the

wiring, or it may cause serious damage to the product.

WARNIN | Warning Labels.
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I, Statement

All components are manufactured in accordance with labor safety and
accident prevention regulations. However, hazards may still arise during use,
potentially causing harm to users, third parties, or property damage. Therefore,
the product must be operated strictly according to the user manual. Any
conditions that may lead to safety failures should be promptly eliminated.

(1)  Exclusion
BAOTN shall not be liable for damage caused by the following reasons:
< Insufficient lubricant.
< Use of solid or inappropriate lubricants.
< Operation deviating from the designed purpose.
< Installation or connection errors.
< Subsequent troubleshooting errors.
(2)  Authorized Installation Technician

Only qualified engineers may install, operate, maintain, or repair this
product. A qualified engineer is defined as personnel who:

(a) Are trained and formally designated or appointed by the equipment user;
(b) Have undergone specialized training and possess documented experience;
(c) Demonstrate proficiency in relevant standards, safety regulations, accident
prevention protocols, troubleshooting procedures, and operational

requirements.
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(3) Storage and Transportation
This product is not subject to transportation restrictions for:
Road transport (ADR)
Air transport (IATA/ICAO)
Maritime transport (IMDG)
(4) Environmental protection
Oil and grease are substances that pose a threat to land and water
sources, so there must be special safety regulations for storage, processing,

and transportation.

I1l, Overview

We sincerely thank you for choosing the BAOTN ETC-type Oil-Air
Lubrication System.Our company's BAOTN brand centralized lubrication
device product line includes manual and electric dilute oil lubricators; manual
and electric grease lubrication pumps, digital control gear lubricators,
distributors used in conjunction with them, as well as related products for oil-air
and oil mist lubrication systems.

Before use, please read this manual carefully and correctly master the use
of our lubrication products to fully utilize their excellent performance. Thank

you for your cooperation!
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System Overview:

Oil-air lubrication is a typical application of gas-liquid two-phase flow
cooling and lubrication technology. It lubricates by forming a gas-liquid
two-phase film between relatively moving friction surfaces, separating them.
Simultaneously, due to the large volume of gas contained, the high-velocity
gas-liquid two-phase oil-air flow can carry away a significant amount of
frictional heat, thus providing a cooling effect.

In the gas-liquid two-phase oil-air flow, the liquid and gas form a solidified
gas-liquid two-phase film. The formation of this film involves a dual mechanism
of both fluid dynamic pressure and fluid static pressure. Therefore, not only
can a complete gas-liquid two-phase film be formed at high speeds, but even
at lower speeds, a gas-liquid two-phase film with certain load-carrying capacity
can still be formed. This ensures that the relatively moving friction surfaces are
always in a good working state, which endows gas-liquid two-phase fluid
lubrication with excellent lubrication and friction-reduction properties.

Oil-air lubrication meets the needs of low-carbon, environmentally friendly
development in the mechanical industry. It is suitable for harsh working
conditions involving high temperature, heavy load, high speed, extremely low
speed, as well as the intrusion of cooling water and contaminants into the
lubrication points. Especially in applications requiring bearing lubrication, such
as high-speed electric spindles and centrifuges, it has significant advantages

over traditional lubrication methods.
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IV. Overall Dimensions and Specification

(1) Overall Dimensions

518
488 177
[ (i { ‘
— Ak
q . 1
LF; [‘% [j@; imi = ﬁ
‘ Rl 2%R9.3
aicmput il
Lot 5 5clll g
\ea -\) 2X 49
(2) Specification
ETC-LJ[I[]-L1-[]
Qil-air lubrication system I
Control types Gas Line Solenoid Valve
A Digital display Blanks without valve
c PLC — 2 AC220V
O | Without controller 9 DC24V
Input voltages Qil supply per oil outlet
2 AC220V 1 0.01mL/Time
9 DC24v 2 0.02mL/Time
Oil and air outlet number 3 0.03mL/Time
[1-6] 1-6Each | 5 0.05mL/Time
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(3) Main Components Introduction

(D Oil-air lubrication pump: Optional voltage: 220V/24V ;

Rated output pressure 3MPa;
@ Oil filter: Filtration accuracy 3um;
® Oil circuit pressure switch: Normally open (NO.);
Opening pressure 2MPa;
@ Oil and air mixer: Optional outlet number 1~6,
Optional displacement 0.01/0.02/0.03/0.05ml/cy;
® Quick-Release Coupling: Tube Diameter ¢4;
® Air Path Pressure Switch: Normally Open (NO.);
Switching Pressure 0.4MPa;
@ Air Path Solenoid Valve: Normally Closed (NC.);
Operating Voltage AC220V/DC24V Optional;
Air Filter Regulator: Filtration Accuracy S5um;
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V. Working Principles and Performance Characteristics

(1) Working Principles

air circuit
[ ————| .. . pressure
air circuit pressure | aircircuit  gyiteh

'reducing filter valve | sclenoid

. valve B
@ N L o g  Diandairmiser
a4 L_‘_@_J ng oil circuit | ‘
pressure | 5 ?{ ‘
Giubricationpume ] Bilish | e
‘ (P, w[.'% ® ‘ f;f:;r e | —A ‘
- — IR
\ o 1
| | 1
@0 | | namanl
o & ol 1 ‘ | R
' |

(2) Performance Characteristics

< The system provides trace,metered, and continuous oil supply, with each air
volume finely adjustable to establish a stable oil film in the oil-air lines;

< The system is equipped with a digital display showing the operating status;

<>

It features a low oil level alarm switch to achieve low-level alarm;

< The system has both an air pressure switch and an oil pressure switch to monitor
low air pressure and insufficient oil pressure in the oil-air lubrication device
respectively;

< The system has both an air pressure switch and an oil pressure switch to monitor

low air pressure and insufficient oil pressure in the oil-air lubrication device

respectively;
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< The system has both an air pressure switch and an oil pressure switch to monitor
low air pressure and insufficient oil pressure in the oil-air lubrication device
respectively;

<> Multiple outlet numbers and multiple displacements are selectable, allowing
different systems to be chosen according to lubrication point requirements;

< The oil supply frequency can be set according to actual needs, or it can be
connected to the user's system PLC for control;

<> Both the oil and air lines are equipped with high-precision filtration devices, with oil
line filtration accuracy of 3um and air line filtration accuracy of 5um.

CAUTION: Use exclusively designated clean lubricating oil for the pump;
Supply compressed air within the specified pressure range.

(3) Technical Parameters

Number of Input Air Usable Oil Tank
Oil Flow Rate Input Power
Model Oil-Air Pressure | Oil Viscosity Capacity
(mL/cy) v)
Outlets (MPa) (cSt) (L)
0.01
0.02
ETC 1~6 0.4~0.8 32~100 3 DV24/AC220
0.03
0.05

Oil Quantity Selection

Required per unit time is determined by the corresponding equipment
parameters and operating conditions.
Reference formula:Q =d x | x a

Q=lubricating oil demand (mm?/h)

d = bearing inner diameter (mm)

[=Width of bearing (mm)

a=Coefficient (0.01 for angular contact ball bearings;

0.02 for angular contact ball bearings;

0.03 for roller bearings.)
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In order to obtain the best lubrication effect, the amount of oil supply
needs to be corrected through experiments. As for the frequency of lubrication,
practice has shown that 6-12 times per hour is more appropriate. The above
frequency can make the inner wall of the lubricating oil pipe evenly distributed

with a layer of lubricating oil and slowly move continuously to the bearings.

VI. Controller User Manual
The controller uses DIP switches to select options such as whether to lock
the keyboard, whether to enable memory function, and the sleep time unit
(seconds or minutes). Selections made via the DIP switches require a power
cycle (power off and then back on) to take effect.
(1) The system can be set to two operating modes:
(1) Lubrication: Upon startup, the lubrication timer is executed first.
(2) Memory: After power interruption and subsequent re-energization, the
system can resume the previous working state.
(2) The number of lubrication cycles and the interval time can be set:
The device is equipped with a lock key function to lock the set lubrication
and interval times. The settings are formatted as:
LUB Lubrication Time: 1~999 (seconds);
INT Interval Time: 1~999 (minutes/seconds).
(3) The system will trigger an alarm under the following conditions
(the alarm time will flash to indicate an anomaly and sound a buzzer):
(1) Low pressure displays "Erp".
(2) Low level displays "Ero".
(4) The panel indicator lights can display the system lubrication and interval
status:
The green light is on during lubrication status;

The red light is on during interval status.

10
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(5) Pressing the "RST" key in any mode of the controller can force

lubrication or clear an abnormal alarm signal.
(6) How to Use the Controller

(1) To set the lubrication time: Long press the SET key for 2 seconds to enter
the setting state. At this point, the digital tube displays the original lubrication time
value. Short press the SET, "+" or "-" keys to adjust to the desired lubrication time
value, then long press the SET key for 2 seconds to enter the interval time setting
state. At this point, the digital tube displays the original interval time value. Short
press the SET, "+" or "-" keys to adjust to the desired time value, then long press
the SET key for 2 seconds to confirm the setting. The data is written into memory,
and the digital tube normally displays the lubrication and interval time values. The
system immediately enters operation based on the new time settings.

(2) In the setting state, pressing the reset button restores the original
settings.

(3)  When the controller is powered and operational, it automatically cycles

between the lubrication and interval states according to the set times.

VIl Installation and Adjustment

(1) Installation Notice

< Never Install Energized;

< Ensure the level graduation on the oil tank remains clearly legible during
installation;

< Mounting surfaces shall be flat, and installation connections must be securely
fastened and reliable;

< Maintain a minimum distance of 1 meter from any heat source;

11
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(2) Lubricant Viscosity Usage Guidelines

<~ Operational Viscosity Range for Lubricants: 32-100 cSt;

< Apply clean lubricating oil;

(3) Lubrication System Pipeline Installation

<~ Tubing must be cut perpendicular to its axis without causing fracture, burring, or
scratching at the port; moreover, deformation must be avoided.

< Piping must remain clean and contaminant-free during installation.

< Piping must be routed compactly to minimize system pressure loss and ensure
unimpeded flow.

< All piping joints must be securely connected with zero leakage tolerance.

(4) Refueling Guidance

<~ The maximum level marking position is set based on the rated liquid capacity of
the product.

< During refueling, fill to the maximum level marking to avoid overfilling the lubricant
reservoir.

(5) Lubrication System Pre-commissioning

< Confirm proper installation and connection of piping;

< Fill clean lubricant through the grease filler;

<> Connect to air supply at 0.4-0.8MPa, with system air filter-regulator factory preset
to 0.6MPa;

<> Connect solenoid valve to correct power supply;
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< After the system starts, observe whether the system oil pressure gauge reading is
around 3.0 MPa;
< During the initial use of the system, open all lubrication point fittings and manually
inject oil multiple times to bleed air from the system until oil discharges from the
lubrication points. Only then can the lubrication pump be set according to the
requirements. If a controller is present, please refer to the controller instructions;
<> The air volume and lubrication interval can be adjusted on-site according to the
requirements of the lubrication points. After the adjustments are completed, lock
the parameters and the system will enter the normal operation mode;
< To prevent lubricant loss after system shutdown, a waiting period is required upon
restart before lubricant reaches lubrication points. During piping installation, a
section of nylon spiral tubing is typically added at the furthest end near lubrication
points. When restarting the oil-air system, compressed air rapidly delivers oil
stored at the base of the spiral tube to lubrication points. The spiral tubing should
be installed horizontally as close as possible to lubrication points, maintaining a

minimum distance of 0.5 meters.

VIIl. Maintenance

<~ The warranty period for this product is one year. During use, please operate and
maintain the product strictly in accordance with the instructions in this manual;

< To ensure the normal operation of the lubrication system, clean lubricating oil must

be used and its cleanliness maintained.
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< The filter screen at the oil filling port must be inspected monthly to prevent
contamination or damage that could pollute the oil in the tank. If any of the
aforementioned issues are found, replace the filter screen promptly;

< Filter Maintenance:The lubrication system uses a high-precision filter with a
filtration accuracy of 3um, therefore requiring regular maintenance:

1) Replace the filter element annually;

2) After replacing the filter element, remove the end plug of the oil-air mixer to bleed
air, ensuring no air enters the mixer and preventing abnormal oil discharge;

< After each oil refill, shut down the system for 15 minutes to bleed off air entrapped
in the oil, preventing air bubbles from entering the system and causing the oil-air
mixer to malfunction;

< When the lubrication pump is powered, opening the top cover is prohibited to
prevent electric shock injuries and fire accidents.

< During routine inspections, start the lubrication system and verify that the entire
system is functioning properly.

<> Check main and branch oil lines for leakage or rupture, and confirm that all
lubrication points receive oil.

< Inspect tube bundle fastening and harness connector security.

< Check and clean oil pipes and the suction port filter screen to prevent clogging,
which would cause reduced system spray volume.

<> Remove contaminants from all system components and external oil seepage at

lubrication points.
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<>

<>

<>

Check the remaining oil level in the tank and replenish promptly.

Maintain maintenance records.

X\ Transportation Precautions
Transportation must be protected against rain exposure, moisture absorption, and
violent impacts.

Handle with care during loading/unloading; keep upright and avoid impact.

X, Storage Precautions
Products must be stored in ventilated, dry warehouses protected from direct

sunlight and free of corrosive gases in the air.

< All pipe ends must be sealed to prevent intrusion of dust and impurities.

< Products must be arranged in orderly stacks with adequate ventilation in the

warehouse, and handled according to packaging markings to maintain upright
orientation.

Packaging crates must maintain a minimum distance of 100 mm from both the
floor and walls.

Centralized lubrication systems shall not exceed 6 months of storage time.
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