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Introduction 



What is New Refrigerant Air Conditioners? 
 

• They are environmentally friendly air conditioners that use the new HFC 
refrigerant, which does not deplete the ozone layer.  

 

• Naturally, they provide the same high performance and safety as 
previous air conditioners.  

 

• Regulations to restrict the use of conventional refrigerants (HCFCs) are 
already beginning to take effect in some parts of Europe, and all air 
conditioners will eventually use new refrigerants.  

 

• Panasonic has devoted years of research and development to this new 
refrigerant in an effort to preserve the environment. This has allowed us 
to introduce the new refrigerant models even before the new EU 
regulation finally prohibits the conventional refrigerants.  

Introduction  
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Inside to New Refrigerant 

New Refrigerant Requirements 



Inside to New Refrigerant 

R22 R410A 

Composition Single-component 2-component 

Mixing ratio - R32 : R125 = 50 : 50 

Azeotropy Azeotropic Pseudo-azeotropic 

Boiling point (oC) -40.8 -51.4 

Vaporizing pressure at 25oC (MPa) 0.94 1.56 

Saturated vapor density (kg/m3) 44.4 64.0 

ODP*1 (Ozone Depletion Potential) 0.055 0 

GWP*2 (Global Warming Potential) 1700 1730 

Pressure 1 times 1.6 times 

Refrigerant oil Mineral oil Synthetic oil 

Flammability Nonflammable Nonflammable 

Toxicity Harmless Harmless 

Physical Comparison of R22, and R410A 

*1: Ozone Depletion Potential: based on CFC-11 (CFCl3) 

*2: Global Warming Potential: based on CO2 
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R410A Characteristics and Precautions 



Installation and Servicing 

R410A Characteristics and Precautions 



Installation and Servicing 

Before  

Installation 

Select model 

Confirm the refrigerant 

being used 

Install the indoor unit 

Install the outdoor unit 

Select tools 

Refrigerant 

Piping installation 

During 

Installation 

Drain pipe installation 

Electrical wiring 

Installation Flow and Precautions 



Installation and Servicing 

Evacuation  

Gas leak test 

Operation check 

Charge additional 

refrigerant 

When extending pipe length 

Installation Flow and Precautions 



Installation and Servicing 

Refrigerant Piping Installation 

Installation Precautions: 

• Check the Refrigerant Marking 

• Copper Pipes Selection 

• Storing and Managing Piping Materials 

• Processing and Connecting Piping Materials 



Installation and Servicing 
• Check the Refrigerant Marking 

The refrigerant name is indicated in an easy-to-see 

location on the outdoor unit. Be sure to check this 

marking before starting to work. 

Check the Refrigerant System 

Charging other refrigerant to the system is strictly PROHIBITED. 

Refrigerant Marking 

at name tag 

R410A 



Installation and Servicing 

• Advise to use torque wrenches. It will 
tighten to a specified torque.  

 

• The tightening torque for R410A is the 
same as R22. 

 

• But flare nut size is bigger for 1/2” and 
5/8” 

Tightening Flare Nut 

Flare 

Nut 
1/4” 3/8” 1/2” 5/8” 

R22 
17mm 

(18Nm) 

22mm 

(42Nm) 

24mm 

(55Nm) 

27mm 

R410A 
17mm 

(18Nm) 

22mm 

(42Nm) 

26mm 

(55Nm) 

29mm 

If torque too weak, it 

will gas leak. 

 

If torque too strong, 

flare will crack 



Installation and Servicing 

Use R410A Type of Pressure Gauge & Charging Hose 

• Because of gas pressure for R410A system is approximately 1.6 times 
of R22 system, the scale of R22 pressure gauge is not enough for 
measurement and the charging hose also cannot withstand the R410A 
pressure.  

R22 High Side Gauge 

max 420psi 

R410A High Side Gauge 

Max 780psi 

R22 Low Side Gauge 

max 140psi 

R410A Low Side Gauge 

max 500psi 



Installation and Servicing 

Use R410A Type of Charging Hose 

• To avoid wrong refrigerant charging, the service port for R410A system 
is bigger diameter compare with R22 system. 

  

• Requirement for maximum withstand pressure for R410A charging hose 
is higher than conventional hose.  

R22 R410A 

Service Port Size 7/16” 1/2” 

Charging Hose -   

pressure resistance (max) 

17.2Mpa 27.4Mpa 

R410A Port 

size bigger 
R22 Port  

size smaller 



Installation and Servicing 

Normally  

 

R22 Refrigerant 

Cylinder is green 

color 

 

And 

 

R410A Refrigerant 

Cylinder is pink 

color  

• Distinguishing Refrigerant Cylinders 

Charging other refrigerant to the system is strictly PROHIBITED. 

R22 R410A 



Installation and Servicing 

• Processing and Connecting Piping Materials 



Evaporator 

Capillary Tube 

Compressor 

Accumulator 

Fan Motor  

3 way valve 

A refrigeration system is designed to operates with oil and refrigerant flowing.  

Anything else is considered foreign to the system and must be removed. 

This includes moisture, noncondensible gases such as air, oxides from brazing 

without nitrogen purge, pipe plugs, dust, and sand, 

 Installation practice 

REFRIGERATION SYSTEM 

Facts. 



Installation and Servicing 

Air or moisture in the refrigeration system 

• Air contain Oxygen, Nitrogen, Hydrogen, and water vapor, all of which  are detrimental to 
the system. 

• Nitrogen cannot be condensed in the Condenser will cause a rise in Compressor 
pressure. 

• Other gases also cause chemical reaction that produce acid in the system. Some of 
chemical combination create mild form of hydrochloric acid  then motor will burnt out, 
copper will be deposited and etc.   

 Common problem for Refrigeration system and the effect 

Compressor  

Air 

Vapor 

Liquid and Vapor 

Air in top 

Ohh..pressure 

too high 

Effect. Causes. 

• No proper air purging 

• No vacuuming for 
longer piping 

• Vacuum level not 
good 

• Installation pipe not 
being seal during 
installation 

Heat cannot 

Properly  

Rejected at  

Condenser 



Compressor malfunction due to moisture 



Mechanical parts rusty 

Compressor malfunction due to moisture 



Rotor under overload  

condition 

Lower shell oil 

 with water 

Coil Stator Rusty. 

 

Comp. oil with  

rusty water 

Upper shell water bubble  

mark and rusty 

Coil Stator Rusty. 

 

Upper shell water bubble  

mark and rusty 

Water bubble mark  

and rusty 

Rotor oxidization 

 

1 

2 
3 

4 
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7 
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Compressor malfunction due to moisture 



Compressor malfunction due Compressor overload running 



Copper tubes were 

left opened  

Dry, Clean and tight pipe 

Wrong practice of installation 



Dust or very fine sand 

Evaporator 

Capillary Tube 

Fan Motor  

3 way valve 

Refrigeration System clogged 

Strainer filter or wire mesh clogged 

Wire mesh  

Strainer filter clogged 

Compressor overheat 

Refrigeration cycle becomes clogged, there is a 
danger of the pressure dropping, and the temperature 
inside the compressor rise abnormally. 

 

1-Foreign material ( dust ,sand, chip) enter installation 
pipe during installation  

2-oxide from brazing without nitrogen purge. 

Low pressure 

Condenser 

Effect on the system. 

Cause of system clogged. 

 Common problem for Refrigeration system and the effect 



Evaporator 

Capillary Tube 

Fan Motor  

3 way valve 

Less gas/Gas leak in the Refrigeration System 

Flare nut join  

Strainer filter 

Compressor overheat 

Low pressure 

Gas Leak 

Gas Leak 

Flare nut join  

Gas Leak 1-Compressor over heat and compressor’s winding 
become shorted 

2- Compressor’s oil also might be sludge. Heavy 
wearing of shaft. Shaft too tight or locked. 

1-Flare nut tightening not following spec  

 2-Insufficient care while brazing. 

Effect on the system 

Cause of gas leak. 

 Common problem for Refrigeration system and the effect 

Oil colour become blackened 



Compressor malfunction due gas leak or less refrigerant 



Collect oil from compressor Check oil color condition 

OK NG NG NG 

Judgment oil color 

Mix with water 

Compressor Oil color confirmation 
Service Information 

Specification oil color  3.0 ASTM 



Rotor under overload 

condition 

Vane spring broken / 

vane stuck 

Found lower shell oil 

with water 

Coil stator rusty Comp. oil with rusty 

water 

Upper shell water 

bubble mark and rusty 

Upper shell water 

bubble mark and rusty 

Coil stator rusty Water bubble mark 

and rusty 

Rotor oxidization 

•8 

Impact for improper installation work – Compressor Issues 



Long installation pipe( more than spec) 

 Common problem for Refrigeration system and the effect 

1-Overlook on installation pipe length and height. 

Ex: YC-18MKF .  Spec  :  max. pipe 15 meters length, 
Height 10 meters. 

      Actual : 20 meter length , height 15 meters 

Cause long piping/wrong pipe lenght. 

Effect on the system. 

1-Compressor over heat and compressor’s winding 
become shorted. 

2. Compressor’s oil also might be sludge.  

3-Heavy wearing of shaft. Shaft too tight or locked due 
to less oil in the compressor. 

High friction at the shaft 



Installation and Servicing 

Evacuation Process: 

• What is Evacuation Process? 

• Why Evacuation is Necessary? 

• Evacuation Procedures 

Removing air and moisture within refrigeration cycle is 

more important.   

Dry, Clean and tight pipe 



Installation and Servicing 

• What is Evacuation Process? 

Evacuation refers to the method of reducing the pressure 

inside the pipe to a vacuum in order to evaporate (gasify) 

any moisture (liquid) in the pipe. At normal atmosphere 

(760mmHg), the boiling point of water is 100oC, but when 

the atmosphere inside the pipe is brought close to a 

vacuum by a vacuum pump, the boiling point drops. When 

this boiling point falls below the ambient temperature, the 

water evaporates.  

Dry, Clean and tight pipe 

Vacuum Gauge 

Vacuum Pump 



Installation and Servicing 

The colors of the new refrigerant cylinders are different to indicate the refrigerant 

type. 

• Distinguishing Refrigerant Cylinders 

R410A ( PINK ) 

SIPHON TUBE DEPEND ON THE MAKER 

IF DO NOT HAVE PLEASE INVERT THE  

TANK TO ALLOW LIQUID PHASE FLOW  

INSIDE THE REFRIGERANT 



Installation and Servicing 

Because it is not possible to use all of the refrigerant from the charging cylinder 

when charging with the liquid phase, you should always leave about 10% of the 

original charging amount. To do this, use a scale to record the original charging 

amount in advance, and make a note of the amount. 

• Checking the Charging Amount 



Installation and Servicing 

The conventional HCFC refrigerant could be charged in either liquid or gas 

phase, but because the new refrigerant is a pseudo-azeotropic mixture, it must 

be in the liquid phase for additional charging. 

 

• Charging Precautions 



Installation and Servicing 

• Refrigerant Charging Procedure 



Beware of “Diesel Explosion” phenomenon 

What is diesel explosion? 

Air penetrated into refrigeration cycle are being 
compressed by the compressor [causing high 
pressure and high temp]. Heated air and misty 
refrigerant oil form carbon. Oil soaked with 
carbon will be oxidised. Oxidation generates 
heat. When the temp reached the flash ignition 
point, the carbon will be ignited inducing 
ignation to the air and oil mist. This 
phenomenon might destruct the compressor.  

An outdoor unit was severely damaged The ignition point start from the compressor 

1. When carry out pump-down, make sure the valves have been properly and tightly closed. Before removing the pipings, 

make sure the compressor has been stopped. This is to prevent outside air being sucked into the compressor. 

2. After complete refrigeration circuit repairing (i.e replacing the compressor), carry out air-tight pressure test first, followed 

by full vacuuming. Make sure there is no leaking. 

Do not allow air to enter through the suction side of the compressor after servicing or repairing. 

Caution During Servicing / Repairing 
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