Cylindrical Tank Capacity
Capacity in gallons of water in a cylindrical tank is established by using formulas. The plumbing trade rarely exposes a need for such calculations on a job site. Most state plumbing exams require an individual to be knowledgeable pertaining to a tank’s capacity in gallons of water.

Several steps are required and you must know how many cubic inches are in 1 gallon of water and how many gallons are in a cubic foot. Dimensions of a tank are in feet and inches or may only be in feet form. You must use the relevant formula for each dimensional situation. When a dimension is in feet and inches, calculations must be used in inch form. Conversion from fraction of an inch to decimal of an inch is also required.

Example: 10’-2-1/2” = 122-1/2”, which converts to 122.50” 

The first approach is to find an area of the base of a tank. This is achieved by knowing the diameter of a tank, then multiply by the diameter by the diameter (D x D), then multiply by .7854. At this point in your calculations, you have achieved the square area of a circle.

Area of a cylinder base = Diameter x Diameter x .7854 (D x D x .7854)

The next step is to know a length or height of a tank. You multiply the square area of a tank’s base, by the length or height dimension. This gives you the volume of a tank or pipe.

Volume of a cylinder = Height x Square area of cylindrical base (height also = length or depth)

The next step is for calculating the volume when dimensions are in inch form, to determine the capacity in gallons of a tank. There are 231 Cubic Inches in 1 gallon of water, so you would divide the volume of a tank by 231 to achieve the gallon capacity.

Tank capacity in gallons when measurements are in inch form = Volume ( 231 

Diameter x Diameter x .7854 x Length ( 231 (D x D x .7854 x L ( 231)

or
The next step is for calculating the volume when dimensions are in feet form, to determine the capacity in gallons of a tank. There are 7.48 Gallons in 1 Cubic Foot, so you would multiply the volume of a tank by 7.48.

Tank capacity in gallons when measurements are in feet form = Volume x 7.48

Diameter x Diameter x .7854 x Length x 7.48 (D x D x .7854 x L x 7.48)

A problem you may have is remembering what formula to use correctly. Because you are rarely faced with a need for such calculations on a job site, you must understand what the formulas represent. The formula .7854 is derived from the circular area of a square or 78 1/2 % of a square. The remaining 21 1/2 % is not relevant because we are calculating a circular area. Imagine placing a circle of equal diameter into a square of equal length (an 8-foot diameter into an 8-foot square).









When a circles diameter is equal size of a square. The area of a circle consumes .7854 or 

78-1/2% of a square. The remaining 21-1/2% is not used in cylindrical calculations.


The next illustration can help you remember that there are 231 cubic inches in a gallon of water.

Imagine a narrow structure that is 19-1/4“ (19.25”) long, 1” wide and 12” high.  It would take 1 gallon of water to fill such a structure. Now picture freezing 231 ice cubes that are 1” square and 1” high, this is how many 1” cubed shaped ice cubes you can freeze from a gallon of water. You would have 12 rows high of 1” square and 1” high ice cubes with 19-1/4 cubes per row.














To arrive at the dimensions of this structure, divide 231 cubic inches by the structure height (12).

This structure changes dimensionally if you divide by any height. Imagine a structure that is only 1” high. You divide 231 by 1 and have a structure that is dimensioned to be 1” high by 1” wide and 231 inches long. So regardless of a size of a tank, pipe or structure, there are 231 cubic inches in a gallon of water.

Another portion of a calculating formula that you have to know, is for when measurements are given in feet form. Remember 1 Cubic Foot holds 7.48 (7-1/2) gallons of water. This next illustration helps you remember how many gallons are in a cubic foot.











  

.





When using this formula for exam purposes and multiple choice selections are present; you may calculate all gallons in the form of 7.5. If you are faced with answers that are close in numerical sequence or exact answers are required, use the 7.48 formula not 7.5.


Work Sheet
Below is an illustration of a tank that can be viewed as horizontal or vertical. Its dimensions are in feet and inch form. This requires you to calculate all dimensions in inch form and convert to decimal form. 














Formulas must relate to cubic inches due to physical dimensions of the tank being in feet and inch form.

· Tank dimensions are,  Length = 12’ - 8-5/8” x Diameter = 4’-2-1/8”

· Converts to 152.625 inches x 50.125”

· Formula is D x D x .7854 x L ( 231 = Gallon Capacity

Diameter x Diameter x  Percent x  Length    =  Cubic Inches (  Cu. In./ 1 Gal. = Gallon Capacity

50.125     x  50.125   x   .7854    x  152.625  =   301,179.44   (        231         =    1,303.807        

An exam answer in a multiple-choice format may have possible selections that indicate an exact answer remaining in its decimal form. If gallons were rounded to a nearest whole number, the answer would be 1304 gallons.

Use the following dimensions to calculate gallon capacity of tank listed below.

	Diameter
	Length or Height
	Gallon Capacity

	4’- 0 “
	16’- 0”
	

	6’-3”
	12’- 8”
	

	8’-1-5/8”
	11’ 7-3/8”
	

	7’- 0 “
	9’- 2”
	

	5’-6-7/8”
	5’-6-7/8”
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    Date: 


1) How many cubic inches are in one gallon of water? _________________________________


2) How many gallons of water are in one cubic foot? __________________________________

3) What is the formula used for determining the square area of a cylinder base?


___________________________________________________

4) What formula is used to find gallon capacity of a tank when dimensions are in feet form?


__________________________________________________

5) What formula is used to find gallon capacity of a tank when dimensions are in inch form?


___________________________________________________

6) Calculate the gallon capacity for the following tank sizes. Show all formula calculations below.


1) 4 x 4 x .7854 x 16 x 7.48


2) 75 x 75 x .7854 x 152 ( 231


3) 97.625 x 97.625 x .7854 x 139.375 ( 231


4) 84 x 84 x .7854 x 110 ( 231


5) 66.875 x 66.875 x .7854 x 66.875 ( 231

	#
	Diameter
	Length or Height
	Gallon Capacity

	1
	4’- 0 “
	16’- 0”
	1503.947

	2
	6’- 3”
	12’- 8”
	2907

	3
	8’-1-5/8”
	11’- 7-3/8”
	4516.332

	4
	7’- 0”
	9’- 2”
	2638.944

	5
	5’-6-7/8”
	5’-6-7/8”
	1016.881



7) A circle that is equal diameter of a square consumes __________ % of the square.


8) The remaining __________ % is irrelevant in calculating a cylindrical tank.

9) List the decimal equivalent to all fractions below.





1/8” = _____
1/2” = _____
5/8” = _____
7/8” = _____
3/4” _____ 


Cylindrical Tank Exam
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Name:









      Date:

1) How many cubic inches are in one gallon of water? _________________________________

2) How many gallons of water are in one cubic foot? __________________________________

3) What is the formula for determining the square area of a cylinder base?

___________________________________________________

4) What formula is used to find gallon capacity of a tank when dimensions are in feet form?

__________________________________________________

5) What formula is used to find gallon capacity of a tank when dimensions are in inch form?

___________________________________________________

6) Calculate the gallon capacity for the following tank sizes. Show all formula calculations below.


1) 


2) 


3)


4)


5)

	#
	Diameter
	Length or Height
	Gallon Capacity

	1
	4’- 0 “
	16’- 0”
	

	2
	6’- 3”
	12’- 8”
	

	3
	8’-1-5/8”
	11’- 7-3/8”
	

	4
	7’- 0”
	9’- 2”
	

	5
	5’-6-7/8”
	5’-6-7/8”
	


7) A circle that is equal diameter of a square consumes __________ % of the square.

8) The remaining __________ % is irrelevant in calculating a cylindrical tank.

9) List the decimal equivalent to all fractions below.


1/8” = _____
1/2” = _____
5/8” = _____
7/8” = _____
3/4” _____ 


The four corners of a square are irrelevant and represent 21-1/2% of the total area. 





Equal to square length





Length and width of a square





A circle consumes 78-1/2% of a square; this is the .7854 used in a formula.
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 1 inch





19 -1/4”





It would take 1 gallon of water to fill this structure. 





It would take 231 ice cubes that are 1” square and 1” high to fill this structure.





There are 231 cubic inches in 1 gallon of water





12”





It would take 231 ice cubes to fill this structure





1”


cube





     1                 2                 3                 4                 5                 6                 7                  7-1/2





         1	            1                  1                 1                 1                 1                 1                   .48


      gallon	         gallon          gallon          gallon         gallon          gallon         gallon             gallon    = 7.48 gallons ( 7 -1/2)





This structure equals 


1 cubic foot





The dimensions are 


1’ long x 1’ wide x 1’ high





It would take 7.48 gallons


to fill this structure
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Plan or Side


View





Tank


Height or Length





12’- 8-5/8”





12’- 8-5/8” is also 152.625 inches





This tank is shown in a vertical position. 





The calculations are the same if a tank is in a horizontal position.





4’-2-1/8” is also


50.125 inches





Section View





4’- 2-1/8”





Tank Diameter





See answer key on the following page
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231





7.48 or 7.5





D x D x .7854                        (D = Diameter)





D x D x .7854 x L x 7.48 (7.5)                     (L = Length)





D x D x .7854 x L ( 231





78 -1/2





21-1/2





 .125		 .50		 .625		 .875	           .75
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40





1’- 0”





1’-0”





1’- 0”





Side Views





Isometric View





Isometric 


View


Of A Cube
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