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1. Health and Safety

This installation and maintenance manual contains basic guidelines and relevant safety 

information that must be followed during installation, commissioning, operation, and 

maintenance. This manual is provided along with the delivered main equipment to ensure that

 operators are aware of basic health and safety precautions during handling, installation, 

operation, and maintenance. It is recommended that the user's responsible equipment engineer

 and maintenance personnel carefully read and ensure they understand each specific 

requirement in this manual before installation and commissioning.

1.1 Manual and Equipment Warning Labels

This manual uses the following symbols to indicate:

！Failure to follow these instructions may endanger personal safety.

！The pump and related equipment must be properly grounded.

！Failure to follow these instructions may endanger the equipment.

Additional labels are located directly on the equipment, such as:

□ Turn arrow indicating the correct direction of rotation

□ Warning label for correcting alignment before operation

1.2 Hazards of Failure to Follow Safety Regulations

Failure to follow the safety regulations in this manual may result in risks such as endangering 

the operator's personal safety, damage to the equipment, and harm to the environment.

1.3 Personnel Qualifications and Training

1.3.1 Personnel Qualifications

It is the user's responsibility to ensure that all personnel involved in handling, installing, 

operating, and maintaining the equipment have:

□ Understand the key points, procedures, and instructions for handling, installing, operating, 

and maintaining the equipment and its accessories as detailed in the manual;

□ Know and understand the procedures and emergency measures to be taken in the event of 

abnormal equipment operation or an emergency.

1.3.2 Personnel Training
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Installation, maintenance, inspection, and assembly personnel must receive specialized 
training and be appropriately qualified and competent. The scope of responsibilities, authority
, and requirements of these personnel must be determined by the user. If these personnel lack 
the necessary expertise, they must receive specialized training and guidance to reach the 
required level. The equipment supplier may assist with this training at the user's request.
1.3.3 Operator Safety Tips
□ Parts that may be hazardous in high or low temperatures or toxic environments must not 
be touched.
□Safety guards for rotating parts, such as protective covers, must be installed before 
operating the equipment to prevent injury.
□ Electrical hazards must be confirmed to have been eliminated in advance.

Leaks of hazardous media (such as flammable, explosive, or high-temperature media) must 
be handled in a manner that does not pose a hazard to humans or the environment, and in 
compliance with relevant laws and regulations.

1.4 Precautions for Operation

It is recommended that the user operate the equipment according to the operating conditions 
specified in the data sheet agreed upon by both parties at the time of ordering. Any operation 
outside of the data sheet must be approved by the supplier. Equipment modifications can only
 be performed with the supplier's consent. When replacing spare parts, the supplier's spare 
parts represent a guarantee of product quality and reputation. The original supplier will not be
 held liable for the unauthorized use of spare parts not provided by the original supplier.

1.5 Pump Installation and Maintenance
1.5.1 Installation and Maintenance Safety Instructions
□ All personnel involved in pump equipment installation and maintenance must be familiar 
with and comply with relevant safety instructions.
□ Wear appropriate protective equipment, such as helmets and gloves, in accordance with 
relevant safety operating procedures. In toxic or hazardous environments, a respirator or other
 protective equipment must be worn.
□ Before disassembling the pump chamber, depressurize the liquid in the pump chamber or 
drain the liquid from the pipeline to prevent sudden liquid spray and potential damage to 
personnel and the environment. For toxic or corrosive liquids, appropriate protective 
measures and precautions must be taken.
□ When installing and removing components, prevent skin damage from sharp edges.
！Electricity is extremely dangerous. Such work must be performed strictly according to 
procedures to prevent injury from electric shock.
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The pump and related equipment must be properly grounded.

Before loosening bolts or connecting pipes, check for toxic or hazardous fluids and collect or 

dispose of them as required to prevent personal injury and environmental damage.

1.5.2 Safety Precautions

□ No parts or debris should be left or dropped into the pump chamber or pump components. 

If any are left or dropped, they must be promptly removed and the pump equipment 

thoroughly inspected.

□ If tightening pipe connection bolts causes the pump and driver equipment to shift, the pipe

 must be disconnected and repaired, and reconnection must ensure that the required 

connection is met.

If the load imposed by the connecting pipe on the equipment exceeds the load capacity of the 

equipment, the connecting pipe must be repaired. Failure to do so will result in equipment 

malfunction or even damage.

1.6 Pump Operation

1.6.1 Pump Operation Safety Instructions

□ All personnel involved in pump operation must be familiar with and comply with relevant 

safety instructions.

□ Operate the equipment strictly in accordance with the operating parameters specified on 

the pump data sheet or nameplate.

□ Check the equipment's operating conditions, monitor bearing temperature and pump 

vibration, and regularly check the bearing oil level.

1.6.2 Safety Precautions

Before operating the pump, ensure that the pump chamber is filled with liquid. Do not run the

 pump dry, as this may damage parts such as the seal.

Before operating the pump, confirm the position of the emergency stop button so that it can 

be stopped in an emergency.

2. Transportation, Receiving, and Storage

2.1 Transportation and Lifting

2.1.1 General

All transportation regulations are intended to prevent accidents and must be followed.

2.1.2 Transportation

The transport equipment must be checked for permitted loads. The gross weight of the pump 

unit is shown in the dimensional drawing.

2.1.3 Lifting

Check the permitted load of the lifting equipment and the lifting ropes.
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Operators should never stand under suspended loads!

It is recommended to position the lifting ropes of the wooden crate as shown above and use 

isolation devices to protect the sides of the packing crate from damage.

2.2 Receiving the Pump

Upon receipt of the pump, visually inspect it for any damage caused by transportation or 

loading and unloading. Key inspection items include:

a. Broken parts: including the base, motor, pump feet, and flanges.

b. Shafts for obvious dents and bends.

c. Completeness of parts: Verify the completeness of all parts, certificates of conformity, and 

manuals.

If any damage or shortages are detected, please promptly notify our service representative and

 the shipping company for the pumps.
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2.3 Protection and Storage

2.3.1 Intermediate Storage

The storage time for centrifugal pumps that cannot be installed immediately after delivery 

depends on the packaging method.

To prevent condensation formation and persistent corrosion (especially intergranular 

corrosion), bearing damage and contamination, a dry, constant-temperature, and shock-free 

storage space should be selected.

If the pump is stored in a humid environment, subject to significant temperature fluctuations

, or in an acidic or alkaline environment, or in a dirty environment, the pump's inlet and 

outlet flanges must be sealed.

2.3.2 Long-Term Storage

If the user needs to store the pump for an extended period of time or to leave it unused or on 

standby for extended periods at a workstation, the following considerations must be taken:

The pump should be stored in a clean, dry location with slow temperature fluctuations. 

Measures should be taken to prevent contact with moisture, dust, and foreign objects.

The following measures are recommended:

a. Ensure that the pump's suction and discharge ports are sealed to prevent foreign objects 

from entering the pump cavity.

b. Cover the unit with a suitable covering to protect it from rain, sunlight, and dust. c. Rotate

 the pump shaft 2-3 times approximately every month to prevent the seal from seizing.

If pump parts have come into contact with the pumped medium before operation, they must 

be cleaned and dried to prevent corrosion and rust. Therefore, in most cases, the pump's 

fluid-wetting components must be disassembled.

Machined pump surfaces, such as the pump shaft, flange sealing surfaces, couplings, and 

pipe connections, should be protected from damage and corrosion caused by impact.

3. Pump Design

3.1 Applications

Suitable for conveying clean water and other liquids with similar physical and chemical 

properties. Suitable for industrial and urban water supply and drainage, high-rise building 

pressure boosting, garden irrigation, firefighting pressure boosting, long-distance 

transportation, air conditioning circulating cooling water, and conveying liquids similar to 

water in production processes.

3.2 Model Meaning:

Example: CYW32/200A

CYW — CYW Series Single-Stage, Single-Suction, Close-Coupled Pump

32—Pump Outlet Diameter (mm)

200—Impeller Nominal Diameter (cm)

A—Impeller Outer Diameter (First Cut)

3.3 Performance

Outlet Diameter: DN25-300mm

Flow Range: ~1660m³/h

Head Range: ~150m

Working Pressure: 1.6MPa (up to 2.5MPa upon request)

Media Temperature: -10°C-110°C
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(Please contact us for temperatures outside the range)
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3.4. Common materials for main parts

Note: Our company will provide the appropriate material selection plan based on the 

customer's conveying medium and pump operating conditions before ordering. We can also

 provide custom materials or other special materials upon request.

3.5. Design Features

The pump shaft is directly mounted on the motor shaft, resulting in a compact structure and 

a small footprint. No alignment is required after installation before operation, resulting in 

high coaxiality accuracy and smooth operation. Equipped with an IE3 enclosed, fan-cooled,

 three-phase asynchronous motor, it is highly efficient and energy-efficient.

Impeller: Optimized using advanced hydraulic software, it offers high efficiency and 

excellent cavitation resistance. Open or closed impellers are available depending on the 

conveying medium.

Shaft: The pump shaft is made of SS420, SS431, or duplex steel 2205.

Shaft Seal: All are imported, high-quality mechanical seals.

Motor: IE3 high-efficiency, energy-saving motor with low noise and vibration.

3.6 Structure

This is a single-stage, horizontal, radially split volute centrifugal pump. The pump body is

 foot-supported; the impeller is a single-suction, closed or open radial impeller; the 

suction is axially horizontal, and the discharge is radially vertically upward. The inlet and 

outlet flanges are designed for the same pressure rating and can comply with various 

flange standards.
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For details, see Figure 2 below.

1. Base 2. Plug 3. Pump body 4. Sealing ring 5. Impeller 6. Lock nut 7. Key 8. Spring seat
 9. Mechanical seal 10. Pump cover 11. Rubber 12. Bolt 13. Shaft 14. Hexagon socket 16.
 Motor 15. Connecting bracket

CYW direct-coupled pump dimensions and installation diagram
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4. Installation
4.1 Installation
4.1.1 Overview
Good workmanship and thorough preparation ensure quick, easy, and accurate installation.
 The following aspects are essential:
□ Major dimensions, connections, and bolt locations should be shown on the drawings or 
installation instructions.
□ Appropriate lifting equipment, good lighting, and a removable power outlet should be 
available. The pump should be easily accessible from all sides.
□ The pump foundation and mounting method should be designed to minimize vibration 
during operation and shutdown, otherwise the pump's life will be reduced.
□ Pump flanges and all open connections must be protected with plastic plugs or blind 
plates before piping is installed.
□ A rough and clean foundation or any necessary construction work must be completed 
and be firm and dry. All preliminary work for installation must be complete.
4.1.2 Pump and Motor Installation
□ Rough foundation. The grouting hole walls must be rough and free of contamination. 
Remove loose particles, dust, or oil-soaked concrete. All base surfaces that will come into 
contact with the grout must be clean and free of rust, paint, or other adhering materials.

□ Lift the pump and motor together. Insert the anchor bolts into the base's anchor bolt 
holes and pre-tighten the anchor bolt nuts.
□ Carefully lower the base onto the foundation, ensuring the anchor bolts are seated in 
the foundation's anchor bolt holes.
4.1.3 Leveling
Use shims of varying thickness to level the pump. Three support points are sufficient for 
the base's length. These can be located on the left and right sides of the motor end and on 
the other short side of the pump end.

Use a bubble level (spirit) to check the level of the pump axis and flanges 
perpendicular to the axis. These flanges must be vertical or parallel to the horizontal, 
see Figure 
4. The maximum allowable deviation is 0.5mm to 1mm.
4.1.4 Grouting the Anchor Bolt Holes
□  First, wet the pre-buried holes in the foundation and fill them with concrete. This 
will help the concrete blend seamlessly into the foundation. It is necessary to vibrate 
the anchor bolts while filling the concrete.
□  Push steel washers into the excess concrete on the left and right sides of the 
anchor bolts. The washers must be thick enough to leave little or no gap between the 
base and the washers.
□  Fill the gap between the base and the grouted washers with flat metal washers of 
varying thicknesses, see Figures 4 and 5.
□  Tighten the anchor bolts and recheck the level. Adjust the level if the pump 
position changes.
□  Avoid bending or other deformation of the base, as this will increase vibration 
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and noise during operation.

4.1.5 Complete Grouting (After Full Alignment)
□ Build a retaining ring around the foundation. The retaining ring must be strong 
enough to withstand the grouting pressure. Secure a beveled strip to the inside of the 
retaining ring, creating a clean, angled edge over the raised grout. See Figure 5.
□ Complete the grouting of the base in accordance with installation procedures. Fill
 the base with fine concrete through the grouting holes. The base should be 
completely filled with concrete, as necessary to allow for concrete vibration.
Grouting equipment into the foundation is crucial during installation. If the grouting 
material is of poor quality, many problems will become apparent early in the unit's 
operation or after several months.
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During the first 48 hours, the concrete must neither dry out nor freeze. The foundation 
temperature should not drop below 10°C during this period, with an optimum temperature 
of 20°C ± 10°C.

4.1.6 Cement Grout Selection
□ Choose a shrinkage-resistant cement grout that is better suited to both high and low 
temperatures. Use concrete from a company that produces a final strength of 25 N/mm² 
(B25) or better.
□ For concrete technology, the data provided below can be used as a reference.
Concrete containing 300 to 350 kg of cement per cubic meter is suitable for mechanical 
grouting of the base. The sand and gravel ratios for 1 m³ of finished concrete (1.2 m³ of 
mixture) are as follows:
Pouring the foundation bolt holes: 65% fine sand, particle size 1-5 mm
35% coarse sand, particle size 5-10 mm
A moderate amount of water is required
Using a so-called "fast-setting cement" can shorten installation time
Pouring (filling) the base: 40% fine sand, particle size 1-5 mm
60% coarse sand, particle size 5-10 mm
100-140 liters of water
Only clean, washed sand should be used. The water-cement ratio determines the ultimate 
strength of the concrete.

4.2 Suction and Discharge Piping
4.2.1 Overview
The pipe diameter is determined during the design phase, and the pump manufacturer takes 
many unknown factors into account. Typically, the flow velocity in the suction line does not
 exceed 2 m/s, and the flow velocity in the discharge line does not exceed 3 m/s. Generally, 
the nominal diameter of the pump suction flange is greater than (or equal to) the nominal 
diameter of the pump discharge flange. The following are some practical considerations for 
piping installation.
Water hammer often occurs after the pump is shut down. Therefore, it is recommended to 
install a check valve in the piping to prevent backflow.
4.2.2 Installation
□ The piping must be adequately supported to prevent bending moments or pressure from 
thermal expansion caused by its own weight or heat transferred from the pump flange. (An 
expansion joint can be installed.) The pipe flange must be parallel to the pump flange.

□ To prevent air pockets, the suction line should be gradually lowered during 
backflow, reaching its lowest point at the pump inlet flange. During suction, the 
suction line should be gradually raised, reaching its highest point at the pump inlet 
flange.
□ Reducer piping should be designed so as not to impede the free flow of fluid. The
 change from small to large diameter should be gradual. The length of a concentric 
tapered pipe (reducer) is generally 5 to 7 times the difference in diameter between 
the two ends of the pipe.
□ To prevent pipe blockage, gaskets used at flange connections should be properly 
positioned.
□ Avoid sudden reductions in pipe cross-sectional area or resistance at elbows, 
especially at the suction end, as these changes significantly increase frictional 
resistance. High frictional resistance at the suction end will reduce the pump inlet 
pressure, and excessively low pressure will cause cavitation at the impeller inlet.
□ When installing an eccentric reducer in the inlet pipe, ensure the top of the 

13

reducer is level (see Figure 5).

□  When installing multiple pumps, each pump, except the standby pump, must 
have a separate suction line. The standby pump and its corresponding pump can 
share a common suction line, as only one pump is always in operation.
□  Keep the inlet pipe as short and straight as possible, avoiding unnecessary bends
. Use 90° elbows with large radii when necessary to reduce bend losses.
□  The shutoff valve on the suction line should not be too close to the pump inlet to
 prevent turbulent flow of the medium into the pump chamber. To prevent air 
pockets, the shutoff valve's handwheel should be in the horizontal or vertical 
downward position when installing.
□  The outlet pipe is generally equipped with a check valve, a one-way valve, and a
 gate valve. The check valve or one-way valve prevents excessive pressure from 
returning to the pump and prevents water hammer caused by a driver stop or power 
outage. A gate valve is used for operating adjustments, startup, and shutdown.
The weight of the pipe must not cause the pump to deform and become inoperable.

Figure 5
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4.2.3 Pipeline Cleaning
Before starting the pump, the piping system must be carefully cleaned of all dirt and 
impurities. Welding slag and other debris must be removed from the welds.
4.2.4 Hydrostatic Testing
Pipelines should be hydrostatically tested in accordance with regulatory requirements.

4.3 Auxiliary Piping and Equipment
4.3.1 Overview
Auxiliary equipment is used to monitor the pump (such as pressure and temperature 
measuring devices) and perform operational maintenance (such as cooling, flushing, and 
sealing). The required auxiliary equipment should be determined based on the operating 
requirements of the unit.
Failure of any auxiliary device (such as cooling or circulation) will cause the pump pressure 
to exceed the allowable value. In this case, the user must install appropriate safety devices 
(such as alarms, emergency stop devices, or other similar devices).

Do not mix up piping. After pipe laying (or repair), check the pipe routing.

The following instructions provide guidance for pump auxiliary piping and equipment. 4.3.2 
Auxiliary Piping
Residual liquid from the pump can be drained via a pipe to a residual liquid pan or collection
 pipe on the base. The residual liquid drain pipe must be equipped with a valve with a 
nominal pressure not less than the rated pressure of the pump.
4.3.3 Pressure Measuring Equipment
Pump startup and operating point monitoring is relatively easy with a pressure gauge. The 
pressure gauge should have a standard panel and be connected to the pipe at or near the 
pump outlet using a hydraulic hose with an expansion ring. For ease of maintenance, a 
separate outlet valve should be installed on the pipe.
4.3.4 Electrical Connections
Power connections to the motor and control equipment should only be made by qualified 
technicians. Carefully read the electrical equipment manufacturer's instructions, national 
electrical equipment standards, and the legal regulations of the relevant local power supplier.
4.3.5 Minimum Flow
In the partial load area (when the pump is operating near zero flow), the pump dissipates 
almost all of its energy as heat.

The pumped medium is transferred to the pump in the form of a flow rate. If this flow

 rate falls below a certain minimum value, the liquid will heat up and vaporize, 

causing severe damage to the impeller and ring, ultimately leading to the failure of 

the pump and the mechanical seal. To prevent this, a minimum flow control device 

must be installed to maintain the flow rate above the minimum flow rate.

A device that ensures stable operation at low flow rates when the outlet valve is 

closed must be installed close to the pump outlet. The following devices have been 

proven in practice:

1) Automatic discharge check valve: When the flow rate decreases to the minimum, 

the low-flow control line automatically opens and a partial throttling element controls

 the low flow rate. The opposite occurs when the flow rate increases. The automatic 

discharge check valve is directly connected to the low-flow control line with a flange.

2) Constant flow bypass: A bypass line is installed between the pump outlet flange 

and the outlet valve, returning to the suction source tank. A throttling valve for 

adjusting the flow rate is installed in the bypass line. This method can adjust the flow 

rate while the outlet valve is open, but it also reduces pump efficiency. Careful 

consideration should be given to the cost-effectiveness of a constant-flow bypass line 

versus an automatic-drain check valve.

Minimum-flow control lines are not provided by pump manufacturers and must be 

prepared by the user. These lines must generally be routed from the pump back to the 

suction line. To facilitate shutdown and maintenance, a stop valve must be installed 

on the minimum-flow control line, but it should be closed before the line is used. If 

several pumps are operated in parallel and the minimum-flow lines are connected to a

 common elevated tank, a check valve must be installed on each line.
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5. Operation
5.1 Starting Preparation
Before starting the pump, check the following:
□ The unit is correctly installed and the base is bolted to the foundation;
□ The motor starting device is correctly wired, and the voltage, phase, and frequency meet 
the requirements on the motor nameplate;
□ The pump inlet and outlet pipes have been flushed and free of debris;
□ Quickly turn the motor power on and off, and check that the rotation direction matches 
the arrow on the direction plate (the pump rotates clockwise when viewed from the motor).

5.2 Starting (Maximum starting frequency 12 times/hour)
The pump is recommended to be started as follows:
a. Close the outlet valve and other valves in the discharge pipe.
b. Fully open all valves in the suction pipe.
c. When the pump suction chamber is filled with liquid, draw water in through a venting 
device or vacuum pump. If a foot valve is used in the inlet pipe, prevent it from leaking. In 
case of backflow, open the plug on the pump outlet flange or other locations to vent the 
water.
d. Start the motor. When the pump reaches rated speed, check the outlet pressure gauge to 
see if it is normal and stable. If not, check the inlet pipe for leaks. Once the outlet pressure 
gauge is normal and stable, slowly open the outlet valve. With the outlet valve fully closed, 
do not run the pump for more than 3 minutes to avoid damage to components due to liquid 
heating.
e. When the pump is operating at rated speed, if any of the following symptoms are 
observed, shut down the pump immediately and restart it after troubleshooting.
□ No liquid discharge, insufficient liquid discharge, or very little liquid discharge.
□ Nameplate pressure cannot be reached.
□ Liquid discharge occurs after startup but stops quickly.
□ Excessive unit vibration.
□Motor overcurrent, which cannot be corrected by adjusting the outlet valve.
□ Bearing overheating

Unauthorized Operation

Overloading must be avoided, as it can cause severe mechanical damage that can lead to 
component damage.

Overload occurs if the pump is operated beyond its performance range, for example:
□ Exceeding the maximum allowable speed
□ Exceeding the maximum allowable inlet pressure
□ Exceeding the maximum allowable temperature
□ Exceeding or falling below the pump's operating range
□ Operating without completely venting the pump
□ Operating without necessary safety devices (safety valves, overload protection, etc.)
□ Operating with the outlet stop valve closed and without a minimum flow device 
(except during startup)
□ Operating with the inlet valve closed (dry running)
□ Operating when the pump material is unsuitable for the pumped medium
The above and other improper operating methods can cause severe damage to the pump 
and other equipment. Debris from the explosion of pressure-containing components or the 
release of hot, corrosive, or toxic media can pose a serious threat to personnel and the 
environment, and these hazards, if they occur, can be fatal.

5.3 Operation
While the pump is operating, the following items should be regularly inspected. If any 
abnormalities are found, the pump should be shut down for inspection:
a. The suction line pressure vacuum gauge and the discharge line pressure gauge (if 
installed) are reading normally. b. The motor current must not exceed the rated current, 
otherwise the motor will overheat and shorten its life.
c. The pump operating flow rate must not be less than 30% of the flow rate indicated on 
the nameplate.
d. While the pump is running, check the bearing temperature; it should generally not 
exceed 75°C.

5.4 Pump Control
5.4.1 Head Check
Head check is particularly important during initial pump startup:
□ Check the speed
□ Calculate the pressure differential between the outlet and inlet (subtract the inlet 
pressure gauge reading from the outlet pressure gauge reading).
Convert the calculated pressure differential to head using the following formula. The 
converted head must match the head value specified on the pump nameplate at the given 
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speed.

18



Where: H—Pump head (m)
P—Pressure differential, which is equal to the pump outlet pressure gauge reading minus the
 pump inlet pressure gauge reading
ρ—Density of the conveying medium (kg/m³)
□The pressure differential must not fall below the value calculated in the above formula; 
otherwise, the maximum allowable flow rate will be exceeded, the motor will be overloaded,
 or the pump inlet pressure will fall below the required minimum.
5.4.2 Flow Check
The flow rate can be determined using the pump performance curve and the previously 
calculated head (m).
On the ordinate of the performance curve, find the calculated head value. Draw a horizontal 
line through this point. The value on the abscissa (horizontal axis) corresponding to the 
intersection of the horizontal line and the curve is the desired flow rate (see Figure 6).

Figure 6

5.5. Shutdown
The following steps are recommended for shutting down a pump:
a. Slowly close the outlet valve. This prevents high-pressure liquid in the outlet pipeline 
from flowing back into the centrifugal pump body after the pump is shut down, causing the 
impeller to reverse at high speed and potentially causing an accident.
b. Close the gate valves on the inlet and outlet pressure gauges.
c. Turn off the power to the pump motor. Ensure that the rotor stops smoothly and slowly.
d. Close the valves on the auxiliary pipelines (if any), but wait until the pump has cooled 
before closing the cooling water valve.
e. If the ambient temperature is below 0°C, drain the liquid from the pump to prevent 
freezing and cracking. If necessary, use other protective measures.
f. If the pump is not in use for an extended period, disassemble it, oil it, and package it for 
storage.

6. Maintenance and Care
6.1 Overview
Routine maintenance of the pump is extremely important. Proper routine maintenance 
can prevent the pump from experiencing unexpected forced shutdowns. We recommend 
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performing routine maintenance according to the following table.

During operation, the pump unit should be inspected for smooth operation and vibration.
For horizontal pumps secured to the foundation with anchor bolts, the vibration velocity 
is generally not allowed to exceed 4.5 mm/s.
Vibration measurements should be taken when the pump is operating at the design point
. (If measurements are taken when the pump is operating below or above the design 
point, cavitation may be occurring, which will adversely affect the vibration 
measurement.) Excessively high values may also be caused by instruments, piping, 
auxiliary equipment, or other (mechanical) vibration sources. A vibration analysis is 
necessary to determine the cause of the high vibration values.
Pay attention to noise levels during normal operation. If vibration, unusual noise, or 
other malfunctions are observed, the unit should be shut down immediately to identify 
and correct the cause.
Monitor installed auxiliary equipment during operation:
□ Instruments: Pressure, temperature, and periodic ammeters
If pump performance declines due to factors other than piping system changes or scale 
buildup, the cause may be wear and tear of internal components. In this case, the unit 
must be shut down and inspected. Pump operation, lubrication, and maintenance should 
be recorded in detail on the operation log.
Standby pumps should be started up at regular intervals to ensure they are ready for use.



6.2 Shaft Seal Maintenance

The shaft seal of a direct-coupled pump is a mechanical seal.

Mechanical seals typically have a small leakage rate, typically 3-5 ml/h. However, specific 

instructions regarding seal leakage are still necessary, as seal leakage depends on many 

factors (such as size, material, pumped medium, and temperature). Significant leakage of 

sealing fluid indicates seal damage, requiring immediate shutdown and repair. The damaged 

component must be replaced. During each seal installation and removal, it is recommended 

that auxiliary seals (such as O-rings) be replaced, along with the dynamic and static seals.

6.3 Lubrication

Since there are no bearings at the pump shaft end, regularly use a grease gun to grease the 

motor bearing fittings.

6.4 Disassembly

6.4.1 Principles to Follow

□ Pump disassembly and assembly must be performed by qualified technicians.

□Record the order in which pump components are disassembled.

□ Exercise extreme caution during disassembly and assembly to prevent damage to the 

dynamic and static seals. ? When replacing pump O-rings or gaskets, ensure the new and old

 O-rings and gaskets match the original size and specifications.

6.4.2 Pump Disassembly Procedures

6.4.2.1 Preparation

□ Close the inlet and outlet valves. Do not open the valves without permission.

□ Stop the motor and prevent it from starting.

Residual current in the motor should be removed (disconnect the fuse). The electrician 

should disconnect the power to the outlet.

□ Drain any residual liquid from the pump (see the pump cross-section for the location of 

the drain hole).

If the pumped medium is corrosive, toxic, or otherwise hazardous, the pump should be 

thoroughly flushed and the pump surface cleaned. If the medium contains radioactive 

materials, the pump should also be decontaminated.

If the pump needs to be returned to the manufacturer for repair, it must be cleaned and 

decontaminated before shipment and accompanied by a certificate certifying its absolute 

safety.

Maintenance personnel must be extremely careful in all circumstances, even during the 

entire flushing and cleaning process, as residual fluid may leak.

6.4.2.2 Disassembling Components

□ Loosen the bolts on the pump base;

□ Loosen the hexagonal nuts connecting the coupling bracket to the pump body;

□ Remove the motor and coupling bracket from the pump body;

Impeller Removal

□ Unscrew and remove the impeller nut;

□
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 Remove the impeller.

After removing the impeller, first remove the key, then the spring seat, dynamic and 

static rings.

6.4.3 Parts Inspection

Inspect all disassembled parts and rework or replace if necessary.
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7. Centrifugal Pump Inspection

7.1 Impeller Inspection

The impeller should be replaced if any of the following defects are present.

a. Deep surface cracks or broken lobes in open impellers.

b. Numerous pinholes or perforations due to corrosion.

c. Significant thinning of the impeller wall due to corrosion, affecting mechanical strength.

d. Severe wear at the impeller inlet that is difficult to repair.

e. Deformation of the impeller.

Generally, copper or steel (including stainless steel) impellers with minor perforations can be 

repaired with brass or steel welding rods (stainless steel welding rods). Minor scratches or 

uneven wear at the impeller inlet can be polished with emery cloth or, if thickness permits, 

polished.

7.2 Pump Casing Inspection

Cracks often develop in the pump casing during operation due to mechanical or thermal stress

. During inspection, gently tap the pump casing with a hammer. If a cracking sound is heard, 

this indicates a crack. Use a magnifying glass to check for cracks if necessary. After locating 

the crack, first pour kerosene on the crack, wipe the surface dry, and apply a layer of white 

powder. Then, tap the pump casing lightly with a hammer. The kerosene in the crack will 

seep out due to vibration and soak the white powder, revealing a clear black line. This can be 

used to determine the direction and length of the crack. If the crack occurs in a pressure-

bearing area, it should be repaired by welding or epoxy resin. If the crack occurs in an 

unpressured area and does not provide a sealing function, a small 3mm round hole can be 

drilled at each end of the crack to eliminate local stress concentration and prevent further 

crack expansion. If the pump casing is no longer worth repairing, it should be replaced.

7.3 Rotor Inspection

After disassembling and cleaning the pump shaft, inspect its appearance. If any of the 

following conditions are found, replace it.

(1) The pump shaft has cracks.

(2) The surface is severely worn or corroded, resulting in large grooves that affect the 

mechanical strength of the shaft.

(3) The keyway is severely torsionally cracked and expanded.
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7.4 Check the Impeller Sealing Ring Gap for Proper Clearance

Measure the impeller sealing ring gap by measuring the diameters of the impeller 

inlet and the sealing ring at two locations, top and bottom, and left and right. Take 

the average of the two values, and use half the difference as the gap. If the gap is too 

large, it must be repaired. To do this, first lathe the impeller inlet outer diameter, 

then fit a suitable sealing ring to the inlet pump cover.
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8. Common Troubleshooting and Solutions

Common symptoms and troubleshooting steps (see table below)
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