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CAUTION 
Before operating, inspecting, or servicing the compressor, read this manual thoroughly to 
fully understand the contents. 
Keep this instruction manual in a safe, designated place for future reference whenever the 
manual is needed. 
Specifications of this product and contents of this manual are subject to change without prior 
notice due to technical improvements. 
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Preface 
 

Thank you for purchasing the  K-series reciprocating compressor (hereafter referred to 
as "this product") of MAYEKAWA Mfg. Co., Ltd. (hereafter referred to as "MAYEKAWA" or "Company"). 

Since the initial production and sales launch in 1955 of the first multi-cylinder high speed compressor, 
MAYEKAWA has subsequently produced a number of series reciprocating compressor products 
including the Type A, B, J, C, SF, K, WA, WB, L, and M products. 

The K- series are available, filling the capacity gap between the C and A-series of compressors. The 
special design of the K-series allows direct coupling with 4-pole motor, diesel engine making it ideal for 
applications requiring small size, light weight and high speed. 

Two specifications have been newly added to K-series: One has flange motor specifications which is a 
motor mounted type and is more space-saving taking advantage of small type and the other has a 
semi-hermetic  specifications for ammonia refrigerant which mounts the newly developed 
semi-hermetic  motor with the aim of zero ammonia leakage from the compressor. 

This instruction manual (hereafter referred to as "this manual") provides safety information, operating 
procedures and maintenance procedures for the K-series for the user to be able to sufficiently 
understand the correct methods of handling this product, in order to safely and effectively use this 
product. This manual is applicable to the following type products: 
 

      2K, 4K, 6K, 8K     
 
The handling manuals for 12K, 62K and the semi-hermetic  motor driven type K-series are provided 
separately with dedicated manuals. If necessary, refer to them with this manual. 
 
Please be sure to read this manual carefully before installing or using this product. 

Also, please keep this manual at a convenient place near this product installation to ensure that it can 
be quickly referred to should any unclear issues arise. 

 

Revision History 
Title of Instruction Manual Document No. Date of Initial Issue 

K-Series Instruction Manual  2201Q1JE-HO-K-N_2015.02. January 21, 2015 

Rev. No. Issue Date Major Revisions Prepared/Approved by 

- Mar. 01, 1996 
Issued to meet the requirements set forth in the 
Product Liability Law established in July, 1994.

  

00 Jan. 21, 2015 Complete revision and reissue as an electronic 
manual. 

Sekine / Muta 

01 Feb. 10, 2015 Modified the description of second term in 
"About this Manual" , and corrected spelling 
errors in mainly Chapter 7. 

Sekine / Muta 

02 June 23, 2015 Added the basic packaging points using 
K-series compressor. 

Inagaki, Nakata/ Muta
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Warranty and Disclaimer 
 

Warranty 
If malfunctions or damages occur under proper usage and conditions following documents such as 
instruction manual or drawings of this product, or, if MAYEKAWA judges that malfunctions or damages 
are related to design or manufacture of the product, and if the malfunctions or damages are within the 
warranty period, we will repair or replace the product without any charges. 

The warranty period is "12 months from factory shipment of this product". However, if any separate 
agreement has been concluded, such an agreement will have the priority in principle. 

MAYEKAWA is not liable for production or man made disaster compensation due to malfunction or 
damage of this product. 

 

 

Disclaimer of Warranty 
Although MAYEKAWA warrants the clauses mentioned above, the following clauses are exempted. 
 

 Malfunction or damage of this product caused by natural disaster, or other accidental forces 
(such as fire, thunderbolt, windstorm, intense rainfall, flood, tidal wave, earthquake, land 
subsidence, etc.). 

 Malfunction or damage caused by misusage described below. 

 Malfunction, damage, or defect of this product due to abnormal or improper use (such as 
storing this product for middle to long term outside the building or in locations subject to 
high temperatures and high humidity, unexpected inspections, tests, operations, and 
excessive repetition start-up/stoppage of the product.) 

 Malfunction or damage caused by devices or equipments not provided by MAYEKAWA 
including operation control methods of those devices. 

 Malfunction or damage caused by refrigerants, gases, or refrigerant oils, and operating 
conditions (design conditions) not approved for this product. 

 Malfunction or damage caused by maintenance or inspection not recommended by 
MAYEKAWA. 

 Malfunction or damage caused by parts that are not  genuine. 

 Malfunction or damage caused by remodeling the product without approval of 
MAYEKAWA. 

 Malfunction or damage caused by unexpected misusage 

 

 “Liquid flow-back operation” is 

Normally, while the compressor sucks in the refrigerant liquid only after vaporizing it in the 
evaporator, it may directly sucks it in because of the faulty adjustment or failure of the 
expansion valve. We call this state of compressor operation "liquid flow-back operation". 

No compressor can compress a liquid. The compressor may be damaged should the liquid be 
sucked in. 
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Important Information 
 

Intended Use of this Product 
This product is a general purpose reciprocating compressor to be used for refrigeration, cold storage, 
or air conditioning. Do not use this product for any purposes other than the intended use or outside the 
scope of the specification. Refer to Chapter 2, Section 2.3 "Compressor Specifications" in this manual 
for the specification of this product. 

In addition, it is requested that the maintenance actions described in this manual be taken using safe 
and secure procedures. 

Precautions for Safe Use of this Product 
Although MAYEKAWA has paid a lot of attention to safety measures for this product, all hazards 
including potential hazards caused by human errors, or due to environmental conditions cannot be 
anticipated. 

In using this product, there are many things that are to be strictly followed or prohibited. However, it is 
impractical to communicate all of such matters in this manual or using warning labels. As such, in 
addition to the precautions provided in this manual, the user is required to consider other safety 
measures that are generally required. 

The following points are important work safety suggestions for everyone including the manager, 
supervisor, and other personnel who may work on this product. 

Before using this product, please read this manual carefully to sufficiently understand the details and 
securely implement the safety procedures described in this manual. 
 

 The operation, maintenance, and inspection must be performed by a qualified person who has 
been provided with the basic technical knowledge on this product and trained on the potential 
risks and how to avoid the risks. 

 Anyone other than the ones who have been provided with the basic technical knowledge on 
this product and trained on the potential risks and how to avoid the risks is not allowed to 
approach this product while it is operating or during maintenance. 

 Be sure to comply with the applicable laws and regulations of the government and 
administrative organizations. 

 To prevent accidents, do not use this product for any purpose other than the ones originally 
intended or perform operation/maintenance work in a manner not described in this manual. 

 Be sure to use only  genuine parts for replacement. 

 Both the operators and the responsible supervisor are requested to participate together in the 
health and safety related activities in their efforts to prevent accidents. 

 Whenever it is necessary to close (or open) any valve of the package unit, be sure to use the 
lock-out and tag-out procedures to prevent accidental closure (or opening) of the valve during 
the work. 

 
"Lock-out" is to prevent people other than the worker from using the item by locking it.  
The term "lock-out" refers to the action to shut down (or keep shutting down) the source of (driving) 
energy to be supplied to the machine or equipment by locking the relevant device. 

"Lock-out" is not complete by only turning off the switch of the power source to cut the energy 
supply. It means that a locking device must be used to lock (fix) the switch, valve, or other device in 
the shut-off position to prevent further operation by others. 

The term "lock-out device" refers to a lock, cover, latch, or other device used to fix the switch, valve, 
open/close lever, or others securely in the shut-off position. 
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"Tag-out" is to prevent improper work of other people by attaching a tag plate that indicates 
"work in progress", for example. 

"Tag-out" is to place a tag that clearly indicates that it is prohibited to operate the energy cut-off 
device while the (driving) energy source is being shut down. Such a marking tag is intended to give 
a warning that the energy source cannot be operated, by clearly marking "Operation Prohibited", 
"Startup Prohibited", "Do not open", etc., and it is not intended to actually operate the cut off 
device. 
 
Be sure to strictly observe the following instructions regarding the maintenance work on the electric 
control: 

 The work must be performed by a qualified person who has been trained on the electric 
control of the particular target system as well as on the potential risks inherent to electric 
control and how to avoid the said risks, on top of the generally required knowledge on 
electrical work. 

 Whenever servicing or inspecting electric machinery, be sure to cut off the motor main power 
and control power, implement lock-out and tag-out procedures, and prevent any accidental 
application of power during the work. 
 

However, it should be noted that the system may be energized from other sources even if the 
motor main power and control power are cut off, if power is supplied externally, i.e., not from the 
refrigeration/cold storage unit that uses this product. In such a case, be sure to cut off the power 
supply source, implement lock-out and tag-out procedures, and prevent any accidental application 
of power during the work. 
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About this Manual 
 This product is subject to continuous development and improvement without prior notice. 

Accordingly, the details provided in this manual may partly differ from the actual condition. If 
any problem is found during work, please contact one of our sales or service establishments. 
For each sight of MAYEKAWA, refer to "Contact Information" in this manual or following URL. 
http://www.mayekawa.com/about/network/ 

 This manual is in English. If any other language is required, it is the customers responsibility 
to prepare a manual for safety education and operation instructions. 

 MAYEKAWA owns the copyright of this manual. Any part of relevant drawings and technical 
documents, including this manual, may not be copied in any possible way, including the use of 
electronic media, without written consent of MAYEKAWA. 

 The pictures and illustrations in this manual may not accurately represent the actual condition 
of the product. 

 In case this manual is lost or damaged, please promptly place an order for the copy to one of 
our sales or service offices. The use of this product without this manual can be a cause of 
possible accidents. 

 When you sell this product, be sure to transfer this manual to the next owner. 

Structure of this Manual 
Chapter/Section Title Description 

Introduction Describes the outline and usage of this manual. 

Warranty and Disclaimer The scope of warranty by the Company is described. 
Provides disclaimer of warranty for the issues outside the scope of 
warranty. 

Important Notice Provides important information on the product as well as on this 
manual. 

1. Safety Safety information for the operator, safety measures used for this 
product, and work safety management required in using this product 
are described. 

2. Compressor Specifications 
and Structure 

Major components of this product, their functions, specifications, and 
service limits are described. 

3. Installation The installation procedures for this product are described. 

4. Operation of Compressor 
and System 

Precautions for the use of this product are described. 

5. Maintenance and Inspection Inspection points, inspection interval, and disassembly/assembly 
procedures for this product are described. 

6. Troubleshooting Major problems that may be experienced during the use of this 
product are listed together with the corresponding behavior and 
actions to take. 

7. Related Documents Parts development view, Parts configuration table, and other 
materials are provided. 

Appendix:  
Basic Points of Compressor 
Packaging Work 

Describes basic points for the design and manufacture of a K-series 

compressor package unit. 

Contact Information 
Information on our sales and service offices is provided for the 
customer to contact us when placing an order for 
genuine parts, etc. 
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Chapter 1 Safety 
 

1.1 Strict Requirements and Prohibitions 
 

1.1.1 Strict Requirements (Do’s) 
 

1.1.1.1 Do’s on Operation 

 Each package unit must be installed with necessary safety devices and protection systems. 

 The safety devices and protection systems must be regularly checked for their normal 
operation. 

 If any safety device or protection system does not function normally or this product operates in 
an abnormal manner, immediately stop the work and contact your supervisor. When the 
system is to be restarted, you must observe the decision and instruction of the supervisor. 

 If this product has stopped operation due to an unknown cause, immediately contact your 
supervisor. Before restarting the system, you must seek the decision and instruction of the 
supervisor. 

 Depending on the type of refrigerant used, its leakage may generate a bad smell or poisonous 
gas.Be sure to sufficiently ventilate the room, especially while the machine is operated. 

 Regarding the characteristics of the refrigerant and lubricating oil, e.g., corrosiveness, 
degradability, and toxicity, be sure to obtain the safety data sheet (SDS) of them and follow the 
instructions given. 

 When this product is not to be used for some period of time, close the suction (side) and 
discharge (side) stop valves and shut off the motor power source, heater power, and control 
power. 

1.1.1.2 Do’s on Maintenance 

 Prepare work procedures according to the work plan, and be sure to conduct appropriate 
hazard prediction activities before actually start working on the system. 

 If two or more people are to work together, be sure to mutually check the work details and 
procedures before the work. During the work, always keep track of the other workers' actions. 

 Before working on any problem encountered during operation, before setting up this product, 
before cleaning work, and before conducting maintenance or inspection work, be sure to shut 
off the motor power source, control power, and power to other equipment, perform lock-out 
and tag-out procedures, and take effective measures to prevent any accidental power-on 
during the work. 

 Before working on any problem encountered during operation, before setting up this product, 
before cleaning work, and before conducting maintenance or inspection work, be sure to 
check that the internal pressure of this product and the refrigeration/cold storage unit is at the 
atmospheric pressure. 

 Depending on the type of refrigerant used, it may generate a bad smell or poisonous gas or 
could cause an oxygen deficient atmosphere. Before starting the work, measure the oxygen 
content in the work area, as appropriate, and provide sufficient ventilation.The ventilation must 
be continued steadily until the work is completed. 

 Regarding the characteristics of the refrigerant and lubricating oil, e.g., corrosiveness, 
degradability, and toxicity, be sure to obtain the safety data sheet (SDS) of them and follow the 
instructions given. 

 After work, the tools used must be returned to the predefined location. Be sure not to leave 
them inside the package unit. 
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1.1.1.3 Do’s on Lock-out/Tag-out Procedures after Power is Off 

 A lock-out/tag-out mechanism must be installed for the main circuit breakers that supply power 
to the motor and power to the control system. The lock-out/tag-out after power down is a very 
effective means to ensure the safety when two or more workers are working on the system at 
the same time, as it can prevent possible injury of workers that may be caused by accidental 
power-on of the driving source by one of the workers. 

 If there is a risk of danger, especially during cleaning, maintenance/inspection, or 
troubleshooting work, be sure to let the workers perform the lock-out/tag-out procedures after 
the motor main power and control power has been shut off. 

 Because the workers may neglect to perform the lock-out/tag-out procedures or cut-off the 
power in the following situations, be sure to instruct them to strictly follow the correct 
procedure by clearly identifying the work that require lock-out/tag-out and the reasons why it is 
needed. 

 As it is a cumbersome task for the workers to cut off the motor main power and control 
power and use lock-out/tag-out devices before starting the work, they might neglect to do 
it. 

 The workers might determine by themselves that it should be OK just to cut off the motor 
main power and control power, and not to use any lock-out/tag-out devices. 

 

1.1.1.4 Do’s on Personal Protective Gear 

 The work must be performed by preparing or using the personal protective gear that conforms 
to the applicable legal requirements and safety standards. 

 Before use, each personal protective gear must be checked for proper functioning. 

 Wear designated regular working wear or uniform and securely fasten the cuff buttons. 

 Do not wear a tie or other accessories that may get caught by a moving or rotating part. 
Wear a helmet as your hair may also get caught. 

 Do not put things in your pocket for not to drop them into the compressor package unit. 

 

1.1.1.5 Do’s in Handling of Hazardous and Toxic Substances 

 For each of the hazardous and toxic substances, obtain the safety data sheet (SDS) from the 
manufacturer. 
Carefully check the details of the safety data sheet (SDS), handle the material according to the 
recommended handling procedures provided by the manufacturer, and keep the SDS in 
storage. 

 

1.1.1.6 Do’s on the Response to Emergency Situations 

 Develop an emergency action plan according to the applicable legal requirements and post it 
at a safe place. 

 

1.1.1.7 Do’s on the Disposal of Waste Oil, Waste Liquid, Scraps, etc. 

 Disposal of the refrigerant, oil, and other materials used in this product is restricted in various 
ways in terms of environmental protection. Be sure to dispose them at the designated site 
using specified procedures by observing the rules set forth by the applicable laws, regulations, 
and any voluntary regulations of the customer. 
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1.1.1.8 Other Do’s 

 The entire floor around the refrigeration/cold storage unit must always be kept clean, and 
safety passages must be provided. 

 During work, walk only on the above mentioned safety passages. Note that the safety 
passages must always be kept free from hindrances such as tools, cleaning liquid, etc. 

 When water or oil is spilled onto this product or on the floor, immediately wipe it off for not to 
cause someone to slip and be injured. 

 
 

1.1.2 Prohibitions (Don’ts) 
 Never remove or reposition any safety device based on your own judgment, including any 

modification of electrical interfaces. 

 Never disable the function of safety devices by short-circuit connections or bypassing the 
circuits without prior permission. 

 Never leave this product in an unsafe condition by removing a safety cover, etc. 

 Do not touch, clean, or lubricate any moving part of this product. 

 While power is turned on, never touch any energized part such as a relay terminal or terminal 
block by bare hand. 

 
 
 

1.2 Warning Notices in This Manual 
The warning notices given in this manual inform the user of any dangerous situation that may be 
expected during the work using the four categories as listed in the following table.  

Ignorance of these warnings can lead to a significant personal injury, and in some extreme cases, it 
could lead to loss of life. 

In addition, the main unit or any accessory equipment may be severely damaged. Be sure to observe 
the instructions in the warning notice. 

 
 

Table 1-1 Warning Symbols and their Meanings 
 

Symbol Meaning 

 Indicates that there is a high risk of death or severe injury if it is not avoided. 

 
Indicates that there is a potential risk of death or severe injury if it is not 
avoided. 

 Indicates that there is a risk of light or medium injury if it is not avoided. 

 Indicates that there is a potential risk of material damage if it is not avoided. 
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1.3 Residual Risks 
The following information is provided assuming that this product will be operated, inspected, and 
maintained while it is used in a general refrigeration, cold storage, or air conditioning system. However, 
it is impossible for us to foresee all hazardous sources in the particular refrigeration, cold storage, or air 
conditioning system that the customer will actually use. 

As such, the customer is requested to take proper measures regarding the possible hazardous 
sources. 

 

Table 1-2 Hazardous Sources 

 
Hazardous Area Predicted Hazard 

Actions to Take During 
Operation 

Actions to take During 
Cleaning, Inspection, or 

Parts Replacement 

A Driving Section  Contact with or 
getting caught in a 
rotating part 

 Falling off of moving 
part 

 Recovery after 
interruption of 
energy supply 

 Installation of a 
guard, cover, or 
other protection 
gear 

 Lock-out/tag-out for 
the motor main power 
and control power 

B Head Cover  Getting a burn by 
touching it when it is 
hot 

 Installation of a 
guard or other 
protection 

 Wearing a personal 
protection gear 

 Wearing a personal 
protection gear 

 Perform the work only 
when the temperature 
is 40°C or less 

C Discharge Elbow  Getting a burn by 
touching it when it is 
hot 

 Installation of a 
guard or other 
protection 

 Wearing a personal 
protection gear 

 Wearing a personal 
protection gear 

 Perform the work only 
when the temperature 
is 40°C or less 

D Unloader Solenoid 
Valve 

 Electric shock  Installation of a 
guard or other 
protection 

 Wearing a personal 
protection gear 

 Lock-out/tag-out for 
the control power 

E Heater  Electric shock 
 Burn 

 Installation of a 
guard, cover, or 
other protection 
gear 

 Wearing a personal 
protection gear 

 Lock-out/tag-out for 
the power to the 
heater 

 Wearing a personal 
protection gear 

 Perform the work only 
when the temperature 
is 40°C or less 

F Suction (side) Stop 
Valve 

 Contact with or 
inhalation of 
hazardous material

 Low temperature 
burn 

 Wearing a personal 
protection gear 

 Sufficient ventilation
 Installation of a 

guard or other 
protection 

 Wearing a personal 
protection gear 

 Sufficient ventilation 
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Table 1-2 Hazardous Sources (continued) 

 Hazardous Area Predicted Hazard 
Actions to Take During 

Operation 

Actions to take During 
Cleaning, Inspection, or 

Parts Replacement 

G Discharge (side) 
Stop Valve  
Discharge Piping 

 Contact with or 
inhalation of 
hazardous material

 Burn 

 Wearing a personal 
protection gear 

 Sufficient ventilation
 Installation of a 

guard or other 
protection 

 Wearing a personal 
protection gear 

 Sufficient ventilation 
 Perform the work only 

when the temperature 
is 40°C or less 

H Gas Purge Valve  Contact with or 
inhalation of 
hazardous material

 Wearing a personal 
protection gear 

 Sufficient ventilation

 Wearing a personal 
protection gear 

 Sufficient ventilation 

I Oil Drain  Burn 
 Contact with 

hazardous material

 Do not touch while 
in operation 

 Wearing a personal 
protection gear 

 Perform the work only 
when the temperature 
is 40°C or less 

J Noise  Hearing impairment 
due to loud noise 

 Wearing a personal 
protection gear 

— 

K Motor  Getting a burn by 
touching it when it is 
hot 

 Electric shock 

 Wearing a personal 
protection gear 

 Lock-out/tag-out for 
the motor main power 
and control power 

 Wearing a personal 
protection gear 

 Perform the work only 
when the temperature 
is 40°C or less 
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Figure 1-1 Hazardous Sources (ex.: 6K) 

Symbol Hazardous Area 

A Driving Section 

B Head Cover 

C Discharge Elbow 

D Unloader Solenoid Valve 

E Heater 

F Suction Stop Valve 

G Discharge Stop Valve 

H Gas Purge Valve 

I Oil Drain 
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1.4 Safety Devices 
For the safe use and protection of this product, necessary safety devices must be equipped to your 
package unit as required by the applicable laws and regulations and according to the following 
descriptions. 

To keep the safety devices in a normal condition at all times, proper and regular maintenance and 
inspection are essential. Accordingly, it must be treated as one of the essential tasks in the 
maintenance and inspection activities for the package unit. Be sure to provide the user of this product 
with sufficient information regarding the type of safety devices used their locations, functions, and how 
to inspect such safety-related devices. 
 

 

 The safety devices must be checked for normal operation after this product is 
powered on and before starting the operation. If any of the safety devices does not 
function normally, a corrective action must be taken at once. 

 

1.4.1 Emergency Stop Button 

 Overview, functions, and objectives 
This button is used for emergency shutdown of this product when an emergency situation arises. 

 Installation location 
At the local control panel and in the operation control room 

 Stopping and recovery methods 
The operating procedures for the emergency stop button, i.e., how to stop the operation and 
restore the normal operating condition, must be clearly defined and make sure to provide the 
information to the user of this product. 

 Inspection method and inspection interval 
The emergency stop button must be tested for normal operation before the commissioning and at 
regular interval. The inspection procedures and the inspection interval for the emergency stop 
button must be clearly defined and make sure to provide the information to the user of this product. 

 

1.4.2 Circuit Breakers for the Motor and Controller Power Sources 
(Use of Lock-out/Tag-out Mechanism) 

 Overview, functions, and objectives 
If there is a risk of danger due to accidental power-on of the drive system during the work being 
conducted after the motor main power and control power have been shut off, e.g., during cleaning, 
maintenance/inspection, or troubleshooting work, it is necessary to install a lock-out/tag-out 
mechanism to the circuit breakers of the motor main power and control power in order to prevent 
possible injury of the workers. 

 How to implement and restore the lock-out/tag-out function 
The methods of implementing and restoring the lock-out/tag-out function must be sufficiently 
communicated to the user of this product by clearly describing the said methods by referring to the 
relevant specifications provided by OSHA (Occupational Safety & Health Administration) or others. 

 Inspection method and inspection interval 
The inspection procedures and the inspection interval for the lockout/tagout devices, must be 
clearly defined and make sure to provide the information to the user of this product. 
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1.4.3 Safety Cover (Driving Section) 

 Overview, functions, and objectives 
The safety cover is used to prevent the workers from contacting with or getting caught in the driving 
section of this product. 

 Installation location 

 

No. Name No. Name 

1 Safety cover (for direct drive) 2 Safety cover (for belts drive) 

Figure-1-2 Example Installation of the Safety Cover for the Driving Section (6K) 

 Inspection method and inspection interval 
The inspection procedures and the inspection interval for the safety cover must be clearly defined 
and make sure to provide the information to the user of this product. 

 

1.4.4 Safety Valve 

 Overview, functions, and objectives 
The safety valves are used to prevent rupture of the compressor when the internal pressure of the 
compressor becomes excessively high. 

 Installation location 
K-series have two types of safety valves depending on customer requirement specifications. They 
are a internal built-in type and a external installing type. The current standard is the external 
installing type. 

The internal built-in type is installed in the compressor discharge side, while the external installing 
type is not installed at the time of compressor shipment. 

In the case of external installing type safety valve specifications, the safety valve on the discharge 
side must be installed between the compressor and the stop (service) valve. It must be functional 
even when the service valve is fully closed while the compressor is operated. 
 

 
 The discharge side of the safety valve must be properly processed according to the 

applicable laws and regulations for the refrigerant type. 
If ammonia gas is released in the air, it is likely to cause health damage such as 
intoxication or bad smell. If the gas is discharged into a closed space such as a 
machine room, it can cause a significant accident such as oxygen deficit.   

 Setting 
The set pressure of the safety valve must be at or below the design pressure of the compressor. 
The set pressure of the safety valve must be clearly defined and make sure to provide the 
information to the user of this product. 
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 Inspection method and inspection interval 
The safety valve must be tested for normal operation before the commissioning and at regular 
interval. The inspection procedures and the inspection interval for the safety valve must be clearly 
defined and make sure to provide the information to the user of this product. 

 

 
 

1.4.5 Automatic Control and Protection Devices for the Compressor 

 Overview, functions, and objectives 

 Low oil pressure protection device (OP) 

When the oil pressure of the compressor (i.e., the oil pressure gauge reading minus the suction 
pressure) is reduced due to insufficient amount of the lubricating oil, clogging of the oil filter, 
and/or mixing of refrigerant into the lubricating oil, the motor drive circuit will be automatically 
shut down to stop the operation of the compressor. 

 Abnormal high pressure protection device (HP) 

When the discharge pressure of the compressor becomes extremely high due to misoperation 
of the compressor, no water in the condenser, etc., this device will automatically cut off the 
motor circuit to stop the operation of the compressor. 

 Compressor capacity control: Low pressure control device (LP) 

The automatic capacity control uses the signal detected by the low pressure control switch to 
open or close the solenoid valve in the hydraulic path. This will operate the unloader piston, 
which is the mechanism to control the capacity of the compressor. For the details of the 
unloader mechanism, refer to Chapter 2, Section 2.4.3 "Unloader Mechanism" in this manual. 
 

 Connecting point 
Refer to Section 2.3.3 "Outer Dimensions" in this manual Chapter 2 for connection ports (outlets) of 
each pressure. 

 

 Setting 
The setting of low oil pressure protection (OP), abnormal high pressure protection (HP) and low 
pressure control (LP) must be clearly specified by referring to the following table and the 
information provided to the user of this product. 
 

Table 1-3 Example Settings 

Device Operate (ON) Release (OFF) Timer Recovery

Low oil pressure protection device (OP) Suction pressure 
+0.07 MPa 

Suction pressure  
+ 0.17 MPa 

45 sec. 
±20 sec 

Manual 
recovery 

Abnormal high pressure protection 
device (HP) 

2.35 MPa or less ― None Manual 
recovery 

Low pressure control device (LP) Depends on the refrigerant used and the system. Automatic 
recovery 

 

 Set the operating point for the abnormal high pressure protection device (HP) at a pressure 
lower than the safety valve starting pressure. It is recommended that it is set to a value any 
abnormality can be quickly detected, considering the refrigerant used and the system 
characteristics.  
In addition, if the pressure is electrically measured and a control circuit (e.g., programmable logic 
controller) is used to generate the alarm, it is recommended to generate a pre-alarm when the 
pressure gets near the abnormal level. 
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 Inspection method and inspection interval 

Each compressor protection device must be checked for the settings and tested for normal 

operation before starting or operating the compressor and must be periodically re-tested after that.  

The inspection procedures and the inspection interval for each compressor protection device must 
be clearly defined and make sure to provide the information to the user of this product. 
 

 For the operational test, use a pressurization tester or other device to confirm that 
the alarm and/or switch are normally operated. Never operate the compressor in a 
dangerous condition, such as when the valves are fully closed. 

 
 

 If the low oil pressure protection device (OP) or high pressure protection device (HP) 
is operated, the cause of the operation must be removed before recovery to the 
normal operation. 

 
 
   

1.4.6 No Water Alarm 

 Overview, functions, and objectives 
This alarm is used to prevent possible overheating of the head cover and/or lubricating oil due to 
the inoperability of the water-cooling head cover and/or water-cooling oil cooler (for ammonia 
refrigerant specifications) 

 Installation location 
Cooling water system 

 Setting 
The no water alarm setting must be clearly specified and the information provided to the user of this 
product. 

 Inspection method and inspection interval 
The no water alarm must be tested before the commissioning and must also be periodically 
re-tested after that. The inspection procedures and the inspection interval for the no water alarm 
must be clearly defined and make sure to provide the information to the user of this product. 
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1.4.7 Oil Heater and Thermal Switch (Optional Devices) 
 

 If the oil heater and the thermal switch is not dipped in oil when it is powered, the 
heater can be easily overheated and broken (heating with no oil). Always carefully 
check the oil level before applying power to the heater. 

 

 Overview, functions, and objectives 
The oil heater is a cartridge-type sheath heater. It is a pressure-resistant sealed type heater, with 
the heating wire covered by insulators and the outside of the unit is sealed by a stainless tube, and 
is designed to maximize the heat dissipation area. 

The oil heater is used to prevent excessive mixing of the refrigerant into the oil as well as to prevent 
possible condensation of the refrigerant in the crank case while the compressor is not operated. As 
such, it is used only while the system is not operated (not used during operation). 

 Installation location 
The thermal switch used to control the temperature of the heater is mounted inside the heater. The 
temperature setting dial can be checked by opening the heater cover. 

 Setting 
The thermal switch setting must be clearly defined and make sure to provide the information to the 
user of this product. 

 Inspection method and inspection interval 
The thermal switch must be tested before commissioning and must also be re-tested after that.  
The inspection procedures and the inspection interval for the thermal switch must be clearly 
defined and make sure to provide the information to the user of this product. 
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Figure 2-15 Oil Supply Route for Ammonia Refrigerant K-series Compressor 

 

 

 

 

 
 

Figure 2-16 Oil Supply Route in the Bearing Housing 
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2.4.4.3 Lubricating Oil Amount 

The amount of lubricating oil is checked at the oil sight glass. The standard is when the oil level is at the 

center of the sight glass. Replenish oil when the oil level becomes too low to be observed. 

 

 
 
 

2.4.5 Shaft Seal 
 
Mechanical seals are used for the shaft seals for simple structure 
and high reliability. 

The sliding surface of the seal is a compound of a special cast 
iron and carbon, and an O-ring is used for sealing. 

 

 
 
                                                         Figure 2-18 Oblique Sectional View 
                                                                    of the Shaft Seal 

2.4.6 Safety Valve 
In the case of an internal built-in type safety valve specification compressor, the safety valve shown in 
Figure 2-19 is installed to contact from inside wall of the discharge side passage to the suction chamber. 
Internal built-in type safety valve is activated when the pressure difference between high pressure and 
suction pressure reaches 2.06 MPa or more. 

In the case of ammonia refrigerant specifications, according to region, there is each specification of the 
external safety valve or internal built-in type safety valve. 

In the case of external safety valve specifications compressor, installing portion for an internal built-in 
type safety valve has been stopped by a plug.  
 

CAUTION 
 
●  External safety valve specifications compressor has not 

been installed with the safety valve at compressor 
shipment. In this case, at the time of building your 
compressor package unit, be sure to install a safety valve 
between the compressor and the discharge stop (service) 
valve.  

 

 

 

 

 

              Figure 2-19 Internal Built-in                     Figure 2-20 External Installing  
                          type Safety Valve                                type Safety Valve 
                                                     

 2K 4K 6K 8K 

Upper limit 9.4 10.7 10.7 12.0 

Standard 8.0 9.0 9.0 10.0 

Lower limit 6.6 7.3 7.3 8.0 Figure 2-17 Oblique Sectional View 
                 of the Shaft Seal 

 Table 2-3 Initial Amount of Lubricating Oil
                               (Liters) 
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2.4.7 Shape of the Shaft End 
 
The end of the compressor crankshaft is tapered and has a key groove on it. 
 

 
 

Figure 2-21 Dimensions of the Shaft End 
 
 
 

2.4.8 Connection with the Drive Unit 

2.4.8.1 Direct Coupling Drive 
 

 
 

Figure 2-22 Development View of the Direct Coupling 
 
 

With the direct driven K-series models, the form flex, double flexible coupling A4-40-PN-139.7 is 
commonly used as a standard. 

The form flex, double flexible coupling consists of of coupling hubs, a spacer and a laminated flexible 
disk referred to as the "element." 

Use of the double flexing type of coupler allows form inspection of the compressor shaft seal without 
removing the motor. 
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2.4.8.2 V-belts drive 

With the V-belts drive models, the grooved pulleys type 5V for narrow V-belts 5V (conforming to JIS B 
1855) and narrow V-belts type 5V for power transmission are employed as a standard. 

Number of V-belts: 2K uses two belts and 4K, 6K, 8K use five belts. 
As for the criteria of the deflection and the tension load, refer to Section 3.2.6 in this manual Chapter 3.  
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