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Jensen Technical Bulletin 

 

Subject: Clean Dry Air for your Mills 

Applies To: All Mill Owners 

 

 

Don’t underestimate the importance of clean, dry air…… 

Compressed air is so widely used in industry that it’s often thought of as the “fourth utility”, right next to 
electricity, water, and natural gas. In your own community, there are auto mechanics, small 
manufacturers, hospitals, dry cleaners, and many other businesses that depend on compressed air.   
 
All of these businesses have different needs for compressed air. A research laboratory might need a low 
volume of extremely clean compressed air with very low concentrations of oil, water, and particulates. 
The automotive repair shop running air ratchets and impact wrenches needs a high volume of air that 
doesn’t need to be nearly as clean or dry.   
 
You run a dental lab, and most likely you’ve been using compressed air since the day you opened your 
doors. Sandblasters, air driven hand pieces, and general cleaning were your first uses for compressed 
air. Later perhaps you added a pressing furnace. Now, you’ve got a desktop CNC machine, and your mill 
requires a comparatively high volume of clean, dry air compared to most of your other air driven lab 
equipment.  
 
How much air? 
The M200, M205 and M305-X all recommend air pressure at 7 bar.  The M200 and M305-X air 
consumption is about 80 liters per minute at 7 bar.  The M205 air consumption is about 45 liters per 
minute at 7 bar.  Please check the specific requirements for your mill(s).  You do not want to buy a 
compressor that specs a maximum output at your mills required consumption. If you do; your 
compressor is going to be working at its maximum operation level all the time when the mill is running.   
While some compressors are built for that kind of duty cycle, others are simply not engineered to run 
flat out at maximum capacity for extended periods of time. It’s important that you choose a compressor 
that can keep up with the demand of your mill without wearing itself out prematurely. 
 
If you are a larger lab, there’s a very good chance your existing compressed air system has enough 
capacity to run the mill without any issue. If, on the other hand, you’re a smaller lab with a portable 
compressor that blows air for your sandblaster and not much else, odds are you’re going to need 
something bigger.  
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How Clean and How Dry? 
Your mill requires air that meets ISO 8573-1 specifications for class 3 for particulates and total oil, and 
class 4 for water.  In the trade this is referred to as “Class 3.4.3 compressed air”, and specifically that 
means: 

Solid impurities:  less than 5 um 
Water content: maximum dew point 3oC 
Total oil content: maximum 1mg/m3 

 
Achieving this quality of air depends on a wide range of factors. Air, much like water, can dissolve other 
substances. ‘Air’ is a solution of nitrogen, oxygen, carbon dioxide, and a few other things, including 
water vapor.  When the air becomes over-saturated with water vapor, liquid water will condense from 
the air.  
 
Here are a couple of rules that govern water vapor in air. 
 

1. Compressing air raises its temperature.  
2. Warm air holds more water vapor than cold air  
3. Pressure, from compressing, makes water vapor want to condense into liquid water. 
4. Decompressing air lowers its temperature, which can cause water vapor to condense 

into liquid water. 
 
There are a whole lot of things going on in your compressed air system, and many of them relate to 
these four rules. For example, your compressor pumps air and all the stuff in the air including water, 
into a tank.  The air inside the compressor tank gets hot (rule #1), and as it heats up its capacity to hold 
water increases (rule #2). 
 
The air inside the compressor tank is under pressure as well, and Rule #3 says that pressure should force 
some of the water out of the air, which it does. This water can be easily removed by draining your tank 
on a regular basis. However, there is still a lot of water vapor in that warm air inside your tank. 
 
Now when that pressurized air leaves your tank, the water laden air travels down the pipes and hoses 
towards your mill and the air begins to cool (rule 4).  That cooler air cannot hold as much water vapor as 
the warmer air inside your compressor tank, so the water begins to condense in your pipes, hoses and in 
your mill. This is when bad things begin to happen. Water is only one of three things that get into your 
air that can cause problems. Solid particles like dust, dirt, and oil are also a problem, and like water, all 
must be removed from your system. 
 
Effectively removing oil, water and particulates from your air system depends on many things, like 
where you are located, the temperature inside your lab, the season of the year and how warm and 
humid the air you’re sucking into your system is. It also depends on how long the lines are between your 
tank and your mill, what kind of compressor you have and what kind of built in treatment came with the 
compressor. There really is no one-size-fits-all solution, that’s why most businesses that depend on air 
systems, hire compressed air professionals to help them design, install and maintain their compressed  
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air systems. That’s what we do here at Jensen, and what conscientious labs across the country do as 
well. It’s an investment that is likely to pay for itself. 
 
As an example, one of our M200 mills was calibrated in August of 2013.  It ran until November of 2014, 
that’s 15 months without needing a calibration. That translates to approximately 573 hours of operation 
or somewhere around 2300 units produced. The mill was recalibrated in June of 2015 after seven 
months, about 273 hours of operation, or (very) roughly 1100 units. Aside from regular cleaning, we 
attribute this kind of trouble free operation to clean, dry air and regular dust collection.   
 
At any one time, the laboratory here at Jensen Dental is typically running up to three M200’s, a M305, 
CNC500, and a Lava Form. We don’t ever move a touch point in an M200. We run the mill until we need 
to re-plane the key, at which time we plane mill and recalibrate. This way, it’s easy to see how 
frequently we have any sort of tool measurement problems by how often we have calibrated. This 
paints a worst-case picture of how often we need to deal with a touch point divot.  There are other 
reasons why we might need to calibrate besides measuring key wear, so again this is worst-case 
scenario. 
 
So what do YOU have to do to get clean, dry air? As described, that depends on a lot of things, but we 
must stress that you can’t just take air out of a compressor and expect your mill to run for an extended 
period of time without incurring potentially significant issues. That little filter and trap that comes with 
your mill can only do so much; you need a system to filter particulates, separate oil, and remove water. 
You don’t need ultra-clean air like a hospital.  However, you could benefit from a refrigeration dryer, 
especially if you live in a humid climate.   
 
You may be able to suffice with a disposable desiccant dryer if you’re laboratory is small enough, but 
don’t expect to just buy one at the local hardware store, install it, and forget about it.  You need to 
change the desiccant from time to time, and more frequently in summer (remember rule #2 – pumping 
more water in, expect more water out). Oil filters and separators are a good investment as well.  Drain 
your tank regularly, or better, install an automatic drain. Remember, no dryer is going to work well if 
you’re pumping liquid water into it.   
 
What might work for you, in your small home based lab and your 2hp compressor in Arizona, isn’t going 
to work for another 5-man lab in Seattle with a 10hp compressor. Different circumstances require 
different solutions; it is impossible to make specific recommendations. However, one thing is for sure, it 
is highly unlikely that you can directly connect a compressor to your mill and feed it untreated air. You 
can’t expect long-term reliability running on untreated air. 
 
Examples of needed repairs if you feed your M200 a steady diet of wet or dirty air: 

- Premature failure of your spindle (~$2300) 

- Premature failure of your controller (~$3400) 

- Premature failure of all of your solenoids, sensors and actuators ($$$) 

- Unreliable operation, lots of service calls, lots of down time, and delayed delivery of cases to 

your doctors ($$$$) 
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Treatment technology is extensive, ranging from dryers that can cost more than your compressor, to 
simple traps and filters that may or may not do what you think they do. There are a ton of air treatment 
products out there for all different sized operations and all different price points. That’s what makes this 
a difficult topic and why most businesses that depend on the fourth utility call on compressed air 
professionals to help them design, install and maintain their compressed air systems.  It’s expensive, but 
not in the long run.  
 
Please take our advice; talk to a local pro, you can find them under “Air compressors: Sales and 
Service”.  
 
Jensen Technical 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

*If you have any questions, please contact Jensen Support at 1-800-528-5531. 


