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1 Introduction
This manual provides the necessary guidance for the operation, maintenance, installation and removal of the dry gas seal and its system. This manual is intended for trained, experienced technical personnel who are familiar with the basic principles and the use of installation tools. Since the complete seal must be returned to Guangzhou Lepu Machinery Co., Ltd. for inspection, overhaul and replacement of internal parts, the assembly of the seal body itself is not covered here.
Although the seal is relatively robust, improper installation or operation can easily damage it. The tandem dry gas seal is a dry gas seal specifically designed for compressors; operating environments that do not meet the requirements are not permitted.
2 Brief Description of the Principle
Generally speaking, a typical dry gas seal consists of a stationary ring, a rotating ring (mating ring), a secondary seal O-ring, a static seal O-ring, springs and spring holders (cavity), etc. The stationary ring is located in a stainless-steel spring holder and is sealed by the secondary seal O-ring. In the unloaded state of the seal, the springs press the stationary ring against the rotating ring — the mating ring — which is fixed on the shaft, as shown in Figure 1.
[image: ] 
Figure 1 Schematic diagram of the dry gas seal structure (1 Shaft sleeve; 2 O-ring; 3 Rotating ring; 4 Bellows strip; 5 Stationary ring; 6 Thrust ring; 7 Spring holder)
The gas radial seal at the contacting surfaces of the rotating ring and the stationary ring adopts an advanced and unique method. The flatness and surface finish of the mating surfaces are very high, and the mating surface of the rotating ring has a series of arc grooves, as shown in Figure 2. As the ring rotates, gas is pumped inward to the root of the arc grooves; the ungrooved area beyond the groove root is called the sealing dam. The sealing dam restricts and suppresses gas flow and increases the gas film pressure. The pressure between the mating surfaces lifts the stationary ring surface away from the rotating ring, maintaining a very small clearance, generally about 3 microns. When the closing force generated by the gas pressure and the spring force equals the opening force of the gas film, a stable equilibrium clearance is established.
[image: ] 
Figure 2 Arc groove pattern (OD = outer diameter; ID = inner diameter; Weir = land; Arc groove; Dam = sealing dam; Rotating ring direction of rotation)
Under dynamic equilibrium conditions, the forces acting on the seal are shown in Figure 3.
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Figure 3 Pressure distribution under dynamic equilibrium (Spring force; Gas static pressure; Compression; Expansion; Gas film pressure distribution)
The closing force Fc is the sum of the gas pressure force and the spring force. The opening force Fo is formed by integrating the pressure distribution across the end faces over the end-face area. Under equilibrium conditions Fc = Fo, and the operating clearance is approximately 3 microns.
If some disturbance reduces the seal clearance, the pressure between the end faces will rise; at this point the opening force Fo becomes greater than the closing force Fc, and the end-face clearance automatically increases until equilibrium is restored, as shown in Figure 4.
[image: ] 
Figure 4 Pressure distribution when the clearance decreases
Similarly, if a disturbance increases the seal clearance, the pressure between the end faces will drop; the closing force Fc becomes greater than the opening force Fo, and the end-face clearance automatically decreases, so the seal quickly reaches a new equilibrium state, as shown in Figure 5.
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Figure 5 Pressure distribution when the clearance increases
This mechanism produces a highly stable gas film between the stationary ring and the rotating ring assembly, so that under normal dynamic operating conditions the end faces remain separated, non-contacting and resistant to wear, which extends the service life.
Only the most basic aspects of the dry gas seal principle have been given above. For further information on this subject, please contact the Technical Department of Guangzhou Lepu Machinery Co., Ltd. directly.
3 Seal Specifications
Application Data Identification
	Item

	Compressor manufacturer / model

	Order No. / Inquiry No.

	Project type


4 Installation and Removal
When installing the dry gas seal, make sure the compressor is prepared for the installation of the dry gas seal, and prepare the installation and removal tools.
Note: Special-purpose grease and anti-galling (anti-seize) compound must be used when installing the dry gas seal (use sparingly — excessive grease or anti-galling compound will degrade the seal performance).
Installation tools are supplied together with the dry gas seal. Each seal set has spare O-rings for use in case of damage during installation. Individual installation tools must be purchased from Guangzhou Lepu Machinery Co., Ltd.
4.1 Preparation of the Compressor
4.1.1 Clean all gas inlet piping and the inlet/outlet ports on the casing. Clean the entire area where the dry gas seal will be installed; check for adhesions and scratches, especially check for defects at the parts that mate with the static seal O-ring; repair if necessary, and apply a thin, even layer of grease to the relevant parts where the seal will be installed.
4.1.2 Make sure the guide edges through which the dry gas seal passes have been chamfered; repair if necessary.
4.1.3 Check the perpendicularity of the shaft shoulder of the main shaft relative to the rotational axis of the main shaft; the perpendicularity shall be ≤ 0.01 mm. If this requirement cannot be met, repair until it complies. The fillet radius at the root of the shaft shoulder shall be ≤ 1 mm.
4.1.4 Adjust the compressor rotor to its working position and determine the relative position between the compressor rotor and the compressor casing (adjust the thickness of the shims according to the assembly drawing if necessary).
4.1.5 Apply a thin, even layer of grease to the relevant parts where the seal will be installed.
4.2 Installation of the Dry Gas Seal
This dry gas seal adopts a cartridge-type structure. The rotating part and the stationary part of the main seal have been assembled as one unit and are held together by the cartridge plate and connecting screws; this assembly is collectively referred to as the "cartridge-type dry gas seal". When installing or removing the dry gas seal on the compressor, first assemble it into the "cartridge-type dry gas seal" and then install or remove it. After the "cartridge-type dry gas seal" has been installed into the compressor, the cartridge plate and connecting screws shall be removed. The installation procedure is identical for the dry gas seals at both ends.
Dry gas seal installation steps:
4.2.1 Make sure the direction of rotation marked on the dry gas seal is the same as the actual direction of rotation of the main shaft.
4.2.2 Fit the adjustment sleeve of the appropriate thickness onto the main shaft; pay attention to the direction of the chamfer and do not install it backwards.
4.2.3 Fit the "cartridge-type dry gas seal" onto the main shaft and use the installation/removal tools to press it to its working position.
4.2.4 Connect the "cartridge-type dry gas seal" to the equipment with screws.
4.2.5 Remove the cartridge plate and connecting screws.
4.2.6 Apply a small amount of anti-galling compound to the threads and the bore surface of the main shaft lock nut, then use it to secure the main seal onto the main shaft.
Note: Before fitting an O-ring, apply a thin layer of grease to its surface.
4.3 Removal of the Dry Gas Seal
4.3.1 Use the removal wrench to remove the main shaft lock nut.
4.3.2 Install the cartridge plate and connecting screws.
4.3.3 Remove the connecting screws between the dry gas seal and the equipment.
4.3.4 Use the installation/removal tools to remove the "cartridge-type dry gas seal".
5 Operation and Maintenance of the Compressor Equipped with Dry Gas Seals
The seal is designed to cover the widest possible range of operating parameters and to be maintenance-free. Ensure that the seal chamber is free of liquids and particles (which would damage the dry gas seal).
Seal performance is monitored by means of the leakage rate; therefore it is recommended to monitor the leakage and record it daily.
5.1 Operating Guidelines
The following items are guidelines only; for specific applications, please contact Guangzhou Lepu Machinery Co., Ltd.
5.1.1 Gas quality: The gas entering the seal should be clean and dry in order to ensure optimum performance and extend service life. It is usually recommended to install a 2-micron coalescing filter in the seal gas supply line. Although the tandem dry gas seal can cope with liquid contamination, sustained contamination, such as bearing oil, should be avoided as far as possible.
5.1.2 Seal gas supply: The supply of seal gas must be sufficient to ensure that filtered gas is supplied to the seal during operation; this provides an ideal sealing environment to maintain optimum seal performance.
5.1.3 Leakage trend: Seal performance is monitored via the leakage trend. Occasional spikes in the leakage rate should be configured so as not to trigger an alarm. These may be caused by process fluctuations, axial movement, or fluctuations in pressure, temperature or speed. However, the leakage trend can predict seal problems. For any related issues, please contact Guangzhou Lepu Machinery Co., Ltd.
5.1.4 Back pressure: Under static conditions, back pressure will cause an increase in static leakage; under dynamic conditions, back pressure may cause damage to the seal components.
5.1.5 Slow rotation: It is recommended to avoid continuous operation below 1000 rpm; operating above this speed provides a larger safety margin and allows a stable rotation gap to form.
5.1.6 Barring: When the system is pressurized, brief rotation at 12 rpm will not damage the dry gas seal.
5.1.7 Depressurization: A depressurization rate of 0.8 MPa/min is generally recommended for the dry gas seal; faster depressurization rates depend on the specific application.
5.1.8 Vibration: The dry gas seal can withstand relatively high levels of vibration, but excessive vibration levels may still damage the dry gas seal.
5.1.9 Installation: Although the seal is highly stable during operation, improper assembly or handling can easily damage it. Therefore it is recommended that assembly be performed by engineers trained by Guangzhou Lepu Machinery Co., Ltd. or by operators certified by them, or under the guidance of such personnel.
5.2 Cleaning
If the dry gas seal is contaminated by oil or other substances, cleaning is recommended. If cleaning is required, it should be sent to Guangzhou Lepu Machinery Co., Ltd.
5.3 Seal Storage
The tandem dry gas seals of Guangzhou Lepu Machinery Co., Ltd. are stored as complete units, with the "cartridge plate" correctly assembled as shown in the assembly drawing.
Before shipping the seal, it should be packed in a wooden crate with foam padding; in a warm and dry environment, the wooden crate is suitable for long-term storage of the seal. The seal is wrapped in plastic film (e.g. polyethylene film); if possible, place a small bag of desiccant inside, then seal it into the wooden crate. Grease, oiled paper or cotton cloth must not be used for packaging.
If the seal is to be stored inside the compressor for a long period, make sure the sealing faces are free of contamination and that the sealing faces do not stick together.
The dry gas seal body should be overhauled regularly; the overhaul interval depends on the operating load or environmental conditions. The O-rings should be replaced once every three years after delivery. O-ring replacement and routine inspection should be carried out by returning the seal to Guangzhou Lepu Machinery Co., Ltd.
5.4 Seal Transportation
The seal should be properly packaged. When packed, the seal should be assembled as a complete unit and fitted with the "cartridge plate" to prevent relative movement between the rotating and non-rotating parts of the seal. Unsecured parts must not be placed inside, so as to avoid damage to the seal.
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