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Driers and Moisture Indicators
Hie characteristics of refrigeration driers are discussed in 

Chapter 49. However, it is in order here to point out that aside 
from care in the manufacture of the equipment, the use of re­
frigerant driers is the main method used to combat the effects 
of contaminants in a refrigerant system.

In the past the refrigeration serviceman had no way of 
knowing whether the system was dry enough. Even after 
changing the drier, tiie moisture level might still-be suffi­
ciently high to cause corrosion. This problem has been simpli­
fied with the introduction of moisture indicators. These.devices 
utilise a moisture sensitive paper which changes color ac­
cording to the moisture content of the refrigerant.47 By using 
this device the moisture level in the system can be easily 
checked. The color change in the moisture indicator normally 
takes place at a moisture level that is low enough to be con­
sidered safe. Manufacturers' instructions should be followed 
carefully, because in addition to the moisture concentration 
the color change point is also affected by the liquid line 
temperature and the particular refrigerant used.
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CHAPTER 49

MOISTURE IN REFRIGERANT SYSTEMS
Sources and Effects; Drying Methods,-' Moisture Measurement; Desiccants, Adsorption and Chemical Reactions of Desiccants,- 

Driers, Selecting A Drier, Testing and Rating

T
HE AMOUNT of moisture in a refrigerant system must be 
kept below an allowable maximum in order .to provide 
satisfactory operation: Therefore, it is imperative that mois­

ture be removed from refrigerant system components during 
manufacture and assembly, and that precautions be taken to 
guard against entry of moisture into the system during instal­
lation or service operations. Furthermore, any moisture which 
enters the refrigerant system should be removed as rapidly as 
practicable;

SOURCES OF MOISTURE 
Moisture may be present in a refrigerant system as a result 

of: . ‘ . .. ’ ’
1. Faulty drying of equipment at factory and,.in service 

operations. *.*__•
2. Introduction during installation or service operations in the 

field. - . - .
3. Low.-side leaks,- resulting in entrance of moisture-laden air. 
4. Leakage of water-coolea condenser. \
5. Oxidation of certian hydrocarbons of ofl to produce moisture. 
6. Wet oil, refrigerant, or bo tlx
7. Decomposition of motor insulation in-hermetically-sealed 

units. . -. ‘

The drying .of„equipment in the manufacturer's' plant is 
discussed in Chapter 47. ■ • / - ‘

' Proper installation and service procedures will eliminate 
the sources listed in items 2/3 and 4. The subject of moisture 
in refrigerants is discussed’in Chapter 19. Lubricants aradis- 
cussed in CHapter 50.'If refrigerants and oils are purchased id 
meet specifications, .and properly handled after receipt/rfche 
moisture 'content generally will be low enough'to avoid Hiffi- 
culty. Oils to be used, for Tow-temperature systems may be 
further dehydrated;-See the sections'on Hermetic Motor 
Insulation and Motor Burnouts in Chapter 48. ■

EFFECTS ,OF MOISTURE
- • The presence of moisture in a,refrigerating system may re* 
suit in one or all of the following undesirable effects:.-.

1. Freezing at expansion valves or capillary tubes,-or forma- 
uon Mice in evaporators.- •J. 

2. Corrosion of metals to form sludge.
3. Flapper valve failure.
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4. Copper plating. -
- 5. Chemical damage to msulation or other system materials.

' IcO - separates from fluorinated hydrocarbons,'- methyl 
fchloride, methylene chloride; butane, 'and isobutane: when­
ever the amount of moisture is sufficiently great and the tem- 
perature of the’ refrigerant low enough. The low refrigerant 
temperature Causes formation of ice in expansion valves, 
capillary tubes, and evaporators.- In low-temperature units a 
plugged expansion valve or capillary tube may result due to 
the separation of wax from oil-refrigerant mixtures.1 The pres­
ence of wax may be demonstrated by washing the expansion 
valve with a small amount Of carbon tetrachloride, and evapo­
rating the solution'so obtained. The presence of white wax or 
an extremely viscous oil-wax mixture proves that wax is the 
cause of'trouble'although-this does'not rule out-moisture;
The wax separation characteristics (see section on Floe Testa 
in Chapter 50) of the oil should be determined,1 and if they are 
not satisfactory, another oil should be used;

The separation of water as ice is-'related-to' the solubility 
of water in a refrigerant-The solubility of water varies with 
the different'refrigerants mentioned and is great enough-in 
ammonia,’carbon'dioxide,'-and sulfur dioxide so that freezing 
does not occur. The-greater the solubility of water in a re1 
frigerant, the less likely is it that ice will separate. The curves 
of Fig. 1 show the solubility of water in certain halogens ted 
hydrocarbons.* No data are available for butane and iso^ 
butane. '■ •

Studies1*4 have shown that iron, aluminum;* and-copper 
corrode quickly in the presence of liquid water, and fluoro1 ^ 
carbon refrigerants. Water dissolved in-these refrigerants 
corrodes slowly even when its concentrations approach the 
individual saturation' points.
' The mechanism of corrosion, which results in the formation 

of metallic, salts (sludges) has been studied.1 Water reacts with 
sulfur dioxide, methyl chloride and Refrigerants 11,-' 12,
21, 22, 113, and 114 (hydrolysis1*1) whensufficient moisture 
is present,' to form sulfurous, hydrochloric, and hydrofluoric 
acids. These acids react with iron, copper; and aluminum to 
form metallic "salts: (sludges) of well defined' composition. 
Hydrolysis accounts for'only, a little acid.-The greater.portion 
is derived from direct action of the refrigerant and oil at 
higher than normal operating temperatures.7'1 By chemical 
analysis* of salts, it is possible to demonstrate their


