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The Mathematics of Metalworking Fluids 

	The two most commonly asked questions about metalworking fluids that require some math to answer, are:

1. How big is that sump or tank?  Meaning how many gallons does it hold.

2. How much fluid should I add to that sump to achieve the desired concentration?
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Thus a sump that is 3 feet wide by 4 feet long and is filled to a depth of 19 inches, has a volume of 32,832 in³ (36 x 48 x 19).  Divide the volume in inches by 231, this gives you the volume of the sump in gallons.  32,832 ÷ 231 = 142 gallons.  

Note:  

1. Remember to convert all the dimensions to inches. 

2. The depth dimension is the normal level of the fluid (not the actual tank).

When trying to adjust the concentration of a sump we nearly always deal with volume percentage.  In other words, what percentage of the total volume of the system is made up of the item to be measured.  In our previous example we have determined that our sump size is 142 gallons.  
 
	We have also determined our current concentration in the sump is 4% (.04).  This was determined by taking a refractometer reading.  We know our target concentration is 8% (.08).  Calculations:

Target concentration:                      .08

Minus actual concentration:        -  .04

Equals required increase:                .04

In other words, we need to raise the concentration in the sump by 4% (.04).  We now multiply the sump size in gallons x the required percentage increase.  The result will give you in gallons the amount of concentrate needed to raise the concentration from 4% to 8%.

Sump size in gallons:                      142

Times required increase:              x  .04

Equals concentrate in gallons:       5.68

You need to add a little over 5½ gallons of coolant concentrate to the sump to increase the over all concentration to the targeted 8%.

If you need to make a small tank side add that only requires ounces or you wish to be more exact on the sample above,  you can convert the .68 gallons to ounces by multiplying by 128.(128 ounces per gallon)

Required gallons:                     .68   

Times ounces / gallon:         x 128   

Equals required ounces:       87.04   

You need 5 gallons and 87 ounces of concentrate, or better yet 5½ gallons.
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One cubic foot (ft³) of water contains 7.48 gallons.





One cubic Inch (in³) of water contains 0.00433 gallons.





One US gallon = 231 in³ 














