
Basic Knowledge Of Compressed Air 

1. Drain in the air pressure pipeworks  

1. Why does drain appear? 

   The atmosphere contains moisture(vapor), according to the weather 

conditoin. 

Since compressor inhales this atmosphere and compresses it into small 

valume, 1 m³of the compressed air has a lot of vapor. 

For example, 8 m³ atmosphere is necessary to get 1 m³ of 7kg/cm²

compressed air, therefore 1 m³of 7kg/cm²compressed air has eight times 

as much vapor as the atmosphere. The compressed air heated by adiabatic 

pressure by the atmosphere is cooled through the after cooler and 

over-saturated vapor is condensed and then drainappears.For example, the 

temperature of the air by the adiabatic pressure by the compressor: the 

temperature of the atmosphere +150℃ The cooled temperature through the 

after cooler: 40℃ 

When the temperature of the compressed air is different from that of the 

surroundings, the compressed air in the air lines radiates heat, and inside 

the air equipments (air motor, air diver, nozzel, electromagnetic valve, 

etc.) the temperature is lowered by the adiabatic expansion and the 

temperature of compressed air also goes down. That is, the temperature 

is always lowered in the air lines and drain appears each time. 

Drain hastens corrosion of the pipes, washes out the lubricating oil of 



the electromagnetic valves, cylinders, ect. Causes slow operation, low 

efficiency,shorter life, and freezing problem in winter. In case of the 

air for paint work, it lowers the quality of the surface work and as to 

the air for the blow work, it causes rust on the machine parts and products. 

2. Examples of calculation for the amount of drain 

(1) The inhaling amount of vapor of the compressor  

EX. The the temperature of the air: 32℃(saturated vapor 33.8g/m³) 

- Reference fugure 4 – 

   Relative humidity: 80% 

   Inhaling amount: 10 m³/min 

   The amount of vapor in 1 m³of the air is 33.8×80/100 = 27g/m³and 

the inhaling amount of vapor of the compressor per minute is          27

×10 = 270g/min. 

(2) The amount of drain through the after cooler  

EX. The cooled temperature: 40℃ (the amount of saturated vapor     51 

g/m³) 

Entrance pressure: 7kg/cm² 

Converted by atmospheric pressure, the amount of the saturated vapor is 

51/(7+1.033) = 6.4 g/m³ 

It is condensed with more than 6.4 g/m³vapor. 

The inhaled air by the compressor has 27 g/m³vapor, so when it is 

compressed into 7kg/cm², 27-6.4 = 20.6 g/m³ 



20.6 g/m³vapor is condensed and drain appears. 

The amount of vapor which the compressor inhales (in case of relative 

humidity 100%) Unit: g/min 

Inhaling amount of the compressor N m³/min  Temperature 

1 2 3 5 10 20 50 

30℃ 
30.3 60.6 90.0 151.5 303.0 606.0 1515.0 

20℃ 
17.3 34.6 51.9 86.5 173.0 346.0 865.0 

10℃ 
9.4 18.8 28.2 47.0 94.0 188.0 470.0 

                                                         -Figure 3- 

(3) The amount of drain which appears in the air pressure lines. 

EX. The surrounding temperature: 32℃ (the amount of the saturated vapor 

33.8 g/m³) 

Pressure in the lines: 7kg/m³ 

In converting the guage pressure 7kg/m³air by atmospheric pressure, the 

amount of the saturated vapor at 32℃ is 33.8/(7+1.033) = 4.3 g/m³As the 

amount of vapor is 6.4 g/m ³ through the after cooler, it is         

6.4-4.3 = 2.1 g/m³ 

2.1g/m³vapor is condensed and drain appears. 

Therefore, when the air at 32℃ and relative humidity 80% is compressed 

by the compressor, 2.1 g/m³drain appears in the lines as this example 

shows. 

For example, if the amount of drain is calculated with the amount of 

recommended treatment air for each model of NEUTEK Extractor/Dryer, it 



will be; 

103 0.8g/minute 49g/hour 

105 1.4g/minute 85g/hour 

105-4 1.4g/minute 85g/hour 

110 2.8g/minute 170g/hour 

120 5.7g/minute 340g/hour 

140 11.3g/minute 680g/hour 

180 22.7g/minute 1.360g/hour 

                                                 -Figure 1- 

Even though about 5% is evaporated, a lot of drain is eliminated. 

3. Dew point  

At certain temperature the amount of vapor in the atmosphere exceeds the 

amount of the saturated vapor and water drops result. And when the amount 

of vapor in air is less than the saturate amount, water drops result at 

certain temperature by the fall the temperature. The temperature which 

results water drops is called dew point and shown in ℃. Dew point of 

oridinary air is atmospheric dew point. For example, when the amount of 

vapor in air is 12.1 g/m³, atmospheric dew point is 14℃, according to 

the figure of the amount of the saturated vapor. 

Compressed air has small volume compared with atmospheric condition 

because air is pressurized. The temperature which results water drops in 

that condition is called pressurized dew point. 

When the amount of the saturated vapor at certain temperature in 

pressurized condition is returnted to atmospheric condition, the volume 

of air is expanded and the content of vapor per 1 m³air gets smaller as 



the part of expansion. For example, as the amount of the saturated vapor 

of air which pressurized to 7kg/cm³is 30.3 g/m³ at 30℃ (pressurized 

dew point), converted by atmospheric pressure, the volume becomes about 

eight times (7+1.033) and the follwing calculating is used. 

30.3 / (7 + 1.033) = 3.8 g/N m³ 

N m³shows the unit of air volume in the atmospheric condition and N is 

pronounced (norumaru). 

Conversion of pressurized dew point and atmospheric dew point is done by 

using the conversion figutre (the attached paper).  

2. Humidity of the atmosphere 

The composing rate of the elements of air, oxygen nitrogen, carbon dioxide 

and so on are almost fixed, but the content rate of vappor differs 

denpending on the weather condition. 

There are two follwing ways to show the content rate of vapor. 

1. Relative fumidity 

   Air touching the surface of water or air in the condition of fog is 

saturated in vapor. At certain temperature there is a limit to the amount 

of vapor which air can contain and when the limit is exceeded, water drops 

appear. the amount of the vapor in that condition is called the amount 

of the saturated vapor and the higher the temperature is, the more vapor 

can be contained. Percentage of the amount of vapor contained in air to 

the amount of the saturated vapor at 20℃ is 17.3g to 1 m³air, but 



supposing that it is 12.1g, it will be 12.1/17.3 ×100 = 70% This numerical 

value is relative humidity. 

2. Absolute Humidity 

Absolute Humidity is the the amount of vapor contained in 1 m³ air which 

is shown in gram, without cincering the temperature. 

As the higher the temperature is, the more the amount of the saturated 

vapor is, even when relative humidity is 100%, there is some difference 

between summer and winter in regards to absolute humidity. 

For example, when relative humidity is 100% 

at 30℃ absolute humidity is 30.3 g/m³ 

at  5℃ absolute humidity is  6.8 g/m³   - Reference figure 4 – 

   When the compressor inhales 10 m³air every minute, it inhales 

       at 30℃ 303g 

       at  5℃ 303g 

   moisture in the example above. 
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Relative humidity is a little higher from June to October, on the contrary, 

there is a great difference between summer and winter in regards to 

absolute humidity. 
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Dew point –the amount of vapor figure  

According to the figure made by prof. Max Rovitte of Berlin Univ.1941 

(Unit: g/ m³) 
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This figure shows how many grams of vapor 1 m³air can contain under the 

atmospheric pressure. The vertical axis shows the temperature divided into 

every 10℃ and the horizintal axis shows the temperature into every 1℃. To 

find the amount of water at 45℃, find 40℃ on the vertical axis first and 

move it to the right, then come down from the top at 5℃.The intersectiom 

shows the amount of water at 45℃. It is 65.3g/ m³. 

EX.1. when the temperature of air is 35℃, relative humidity is 100 and the 

pressure is atmospheric, the amount of vapor in 1N m³in 39.5g. 

EX.2. Supposing that under the condition of EX.1. and only relative humidity 

becomes 75%, 1N m³air contains 39.5 ×0.75 = 29.6g water. 

EX.3. Supposing that under EX.1. Condition and the pressure becomes      

5kg/c㎡ G (gauge pressure), 1N m³air contains 39.5÷(5 + 1.033) = 6.6g 

water. 

Therefore, with this fugure it is easy to calculate how many grams of water 

a compressor inhales a day and how much water is eliminated by after cooler, 

air filter, pipes, tunks or cooling air dryer ect. 

Pressurized dew point atmospheric dew point conversion figure  

Then figure avobe is used to convert atmospheric dew point into pressurized 

dew point and vice versa. 



For example, when the atmospheric dew point at the outlet of cooling air dryer 

is measured, it shows -15℃. If the air pressure of the cooling air dryer 

is 4kg/c㎡ G, find -15℃ in this figure and go up along the line, then find 

the intersection with 4kg/c㎡ G. The temperature of Pressurized dew point 

can be found by moving the intersection to the left horizontally. In this 

case it 6℃. This means that as long as the pipes are not cooled down below 

6℃, compressed air through cooling air dryer does not result water drogs. 

Do just the opposite to find atmospheric dew point from Pressurized dew point. 
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NOTES 

Air at 25C, 100% saturated contains 22, 830gm of water per M of Air. (Thies  corresponds 

to a dewpoint of +25C). 

If you wish only 0, 117 gm/m³of water remaining (corresponding to a dewpoint 

of -40C), The water taken out in the dryer is 22, 713 gm/m³. 

 


