A TANk IS IN THE SHAPE OF AN INVERTED Cone, WITH
HeiGHT 10 FT AnD BASE RADIUS 6 FT. THE TANK IS FILLED

A Tank Is IN THe SHAPE OF AN INVERTED Cone, W/ITH HElGHT 10 FT Anp BAse Rapius 6 FT. THe TANk IS FILLED wITH
LIQUID, AND UNDERSTANDING ITS VOLUME, CAPACITY, AND RELATED CALCULATIONS CAN BE CRUCIAL FOR VARIOUS PRACTICAL
APPLICATIONS. WHETHER YOU'RE AN ENGINEER, A STUDENT, OR SOMEONE INVOLVED IN INDUSTRIAL OPERATIONS, KNOWING HOW
TO DETERMINE THE VOLUME OF SUCH A TANK IS ESSENTIAL. THIS ARTICLE OFFERS AN IN-DEPTH EXPLORATION OF THE GEOMETRIC
PROPERTIES OF AN INVERTED CONICAL TANK, HOW TO CALCULATE ITS VOLUME, AND PRACTICAL IMPLICATIONS OF THESE
CALCULATIONS.

IUNDERSTANDING THE GEOMETRY OF INVERTED CONE-SHAPED T ANKS

WHAT Is AN INVERTED CONE?

AN INVERTED CONE IS A THREE-DIMENSIONAL GEOMETRIC SHAPE THAT TAPERS FROM A WIDE CIRCULAR BASE TO A POINT AT THE
TOP. IN THE CONTEXT OF STORAGE TANKS, AN INVERTED CONICAL TANK IS DESIGNED WITH ITS POINTED END AT THE TOP AND THE
BROADER CIRCULAR BASE AT THE BOTTOM, WHICH IS SOMEWHAT UNCONVENTIONAL COMPARED TO STANDARD UPRIGHT CONICAL
TANKS. THIS DESIGN CAN BE ADVANTAGEOUS IN CERTAIN INDUSTRIAL SETTINGS FOR EASE OF DRAINING OR SPECIFIC FLUID
DYNAMICS.

DIMENSIONS OF THE T ANK

FOR THE SPECIFIC TANK DISCUSSED:
o HeigHT (H): 10 FeeT

o Base Rapius (R): 6 FEET

THESE DIMENSIONS ARE CRITICAL IN CALCULATING THE VOLUME OF THE TANK, AS THEY DEFINE THE SIZE AND SHAPE OF THE CONE.

CALCULATING THE VoLUME oF THE INVERTED ConNE T ANK

THe FORMULA FOR THE VoLUME ofF A CONE

The voLuMe \( V \) OF A CONE IS GIVEN BY THE FORMULA:
\[V =\rrac{1}{3} \PIr"2 H \]

WHERE:
- \(r \) IS THE RADIUS OF THE BASE,
- \(H \) IS THE HEIGHT OF THE CONE,
-\C\P1'\) 1s PI, APPROXIMATELY 3.1416.



APPLYING THE FORMULA TO OUR T ANK

GIVEN:
-\(r=06\)FT,
-\(H=10\)Fr,

THE VOLUME BECOMES:
\[V = \rrac{1}{3} \P1 (6)*2 (10) \]

\[V = \rRAc{13{3} \TiMes 3.1416 \TiMes 36 \Times 10 \]
\[V =\rRAc{1}{3} \TiMes 3.1416 \1imMes 360 \]
\[V=1.0472 \TiMes 360 \]

\[ V \approx 376.99 \TexT{ cusic FeeT} \]

THUS/ THE TOTAL CAPACITY OF THE TANK WHEN FILLED COMPLETELY IS APPROXIMATELY 377 CUBIC FEET.

CoNVERTING VOLUME To PracTICAL UNITS

GALLONS AND LITERS

DEPENDING ON THE APPLICATION, VOLUME MEASUREMENTS MIGHT NEED TO BE EXPRESSED IN GALLONS OR LITERS.
- GaLLons (US):

1 cusic FooT = 7.48052 GALLONS

THEREFORE:

\[ 377 \texT{ F7}"3 \TiMes 7.48052 \approx 2,820 \TexT{ GALLONS} \]

- LiTers:

1 cusic FooT & 28.3 168 LITERS

THEREFORE:

\[ 377 \texT{ #7}"3 \TiMes 28.3168 \aprrox 10,675 \TexT{ LiTers} \]

SUMMARY:

- THE TANK HOLDS APPROXIMATELY 2,820 GALLONS OF LIQUID.
- INLITERS, IT HOLDS APPROXIMATELY 10,675 LITERS.

PrACTICAL APPLICATIONS AND CONSIDERATIONS



INDUSTRIAL USES

IN INDUSTRIES SUCH AS CHEMICAL PROCESSING, WATER STORAGE, AND FUEL TANKS, UNDERSTANDING THE VOLUME CAPACITY
ENSURES PROPER STORAGE, TRANSPORTATION, AND SAFETY MEASURES. AN ACCURATELY CALCULATED VOLUME PREVENTS
OVERFLOWS AND UNDERUTILIZATION OF SPACE.

DESIGN AND ENGINEERING

ENGINEERS NEED PRECISE CALCULATIONS FOR DESIGNING TANKS THAT FIT WITHIN SPATIAL CONSTRAINTS AND MEET CAPACITY
REQUIREMENTS. THE GEOMETRY IMPACTS MATERIAL COSTS, STRUCTURAL INTEGRITY, AND MAINTENANCE PLANNING.

FLuib DYNAMICS AND DRAINAGE

THE SHAPE INFLUENCES HOW LIQUIDS FLOW IN AND OUT OF THE TANK. AN INVERTED CONICAL SHAPE CAN FACILITATE EASIER
DRAINAGE, MINIMIZING RESIDUAL LIQUID AND SIMPLIFYING CLEANING.

ADDITIONAL GEOMETRIC CONSIDERATIONS

CALCULATING THE CrROSS-SECTIONAL AREA AT DIFFERENT HEIGHTS

SINCE THE TANK IS A CONE, THE RADIUS VARIES WITH HEIGHT. AT ANY HEIGHT \( ¥ \) FROM THE TIP (TOP) TO THE BASE, THE
RADIUS \(R_Y \) CAN BE CALCULATED USING SIMILAR TRIANGLES:

\[r_v = \rRAc{r}H} \TiMeS ¥ \]
WHERE:

-\(®r\) = BAse rADIUS (6 FT),
-\(H\) = ToTAL HeiGHT (10 FT),

-\( ¥ \) = HEIGHT FROM THE TIP.

THIS RELATIONSHIP HELPS IN DETERMINING THE VOLUME OF LIQUID AT PARTIAL FILL LEVELS.

VoOLUME OF PARTIALLY FILLED T ANK

ToO FIND THE VOLUME WHEN THE TANK IS FILLED UP TO A HEIGHT \( Y \), WE CAN USE THE FORMULA FOR THE VOLUME OF A
SMALLER CONE:

\[V_v =\rrac{1X3} \PIr_Y"2 v \]
WHICH SIMPLIFIES TO:
\[ V_v = \rrac{ 1} 3} \Pi \LerT( \rRAC{R}NH} ¥ \RIGHT)"2 v = \FRAC{ 13{3} \PI \rrAC{rR"2}{H"2} v"3 \]

THIS CUBIC RELATIONSHIP INDICATES THAT THE VOLUME INCREASES RAPIDLY AS THE FILL HEIGHT APPROACHES THE FULL HEIGHT.



CoNcLuUsION; SIGNIFICANCE oF ACCURATE VoLUME CALCULATION

(UNDERSTANDING THE VOLUME OF AN INVERTED CONE-SHAPED TANK WITH GIVEN DIMENSIONS IS FUNDAMENTAL FOR EFFECTIVE
STORAGE MANAGEMENT, ENGINEERING DESIGN, AND SAFETY COMPLIANCE. BY APPLYING THE STANDARD CONE VOLUME FORMULA
AND CONVERTING UNITS APPROPRIATELY, STAKEHOLDERS CAN ENSURE OPTIMAL UTILIZATION OF SPACE AND RESOURCES.

IN THE SPECIFIC CASE OF OUR TANK:
- TOTAL CAPACITY: APPROXIMATELY 377 CUBIC FEET,
- EQUIVALENT To aBoUT 2,820 GALLONS orR 10,675 LITERS.

W/HETHER USED FOR STORING WATER, CHEMICALS, OR FUELS, PRECISE VOLUME CALCULATIONS ENABLE BETTER PLANNING,
MAINTENANCE, AND OPERATIONAL EFFICIENCY.

REMEMBER: ALWAYS CONSIDER THE SHAPE'S GEOMETRIC PROPERTIES, PARTIAL FILL LEVELS, AND UNIT CONVERSIONS WHEN
DESIGNING OR ANALYZING STORAGE TANKS. ACCURATE CALCULATIONS LEAD TO SAFER, MORE ECONOMICAL, AND MORE EFFICIENT
STORAGE SOLUTIONS.
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FREQUENTLY ASkeD QUESTIONS

WHAT IS THE VOLUME OF THE CONICAL TANK FILLED WITH LIQUID?

THE VOLUME V OF A CONE IS GIVEN BY V = (1/3)nR?H. SUBSTITUTING R = 6 FT ANDH = 10 FT, V =(1/3)n1 6210 =
(1/3)n 36 10 = 120n CUBIC FEET, APPROXIMATELY 37 6.99 CUBIC FEET.

How Do YOU CALCULATE THE AMOUNT OF LIQUID IN THE TANK AT ANY GIVEN HEIGHT?

SINCE THE TANK IS CONICAL AND INVERTED, THE RADIUS AT A CERTAIN HEIGHT Y FROM THE TIP CAN BE FOUND USING SIMILAR
TRIANGLES: R(Y) = (v/10) 6 = (3/5) v. THE VOLUME OF LIQUID UP To HEIGHT Y IS V(¥) = (1/3)n [r(¥)]2 vy = (1/3)n(
(3/5) ¥y )2y =(1/3)n(9/25) v2 vy =(3/25)n v

\WHAT IS THE RATE OF CHANGE OF THE VOLUME WHEN THE LIQUID LEVEL RISES AT A
CERTAIN RATE?

IF THE HEIGHT Y OF THE LIQUID INCREASES AT A RATE DY/DT, THEN THE VOLUME V() = (3/25)n v>. DIFFERENTIATING, DV /DT
=(3/25)n 3 v?2boy/oT =(9/25)n Y2 oY/DT. THIS RELATES THE CHANGE IN VOLUME TO THE CHANGE IN HEIGHT OVER TIME.

How MUCH LIQUID IS IN THE TANK WHEN THE HEIGHT OF THE LIQUID IS 5 FT?
UsING THE VOLUME FORMULA V = (3/25)n ¥3, For v = 5 FT: V = (3/25)n 125 = (3/25) 125n~(3/25) 125



3.1416 = 47.12 CUBIC FEET.

WHAT IS THE SURFACE AREA OF THE LIQUID AT A GIVEN HEIGHT IN THE TANK?

THE SURFACE AREA OF THE LIQUID AT HEIGHT Y IS THE LATERAL SURFACE AREA OF THE CONE UP TO THAT HEIGHT, WHICH CAN
BE APPROXIMATED BY THE LATERAL SURFACE AREA OF THE FRUSTUM FORMED. FOR SIMPLICITY, THE AREA OF THE LIQUID
SURFACE IS A CIRCLE WITH RADIUS R(Y) = (3/5) v, so area A =nr(v)2=n((3/5) v )2=(9/25)n v2

ADDITIONAL RESOURCES

A TaNk Is IN THE SHAPE OF AN INVERTED Cong, W/ITH HEiGHT 10 FT AN Base Rabius 6 FT. THE TANk Is FiLLED

THE DESIGN AND SPECIFICATIONS OF A TANK ARE CRUCIAL FACTORS THAT INFLUENCE ITS FUNCTIONALITY, CAPACITY, AND
SUITABILITY FOR VARIOUS APPLICATIONS. \W/HEN CONSIDERING A TANK IN THE SHAPE OF AN INVERTED CONE WITH A HEIGHT OF
10 FEET AND A BASE RADIUS OF 6 FEET, IT’S IMPORTANT TO ANALYZE ITS GEOMETRIC PROPERTIES, VOLUME CAPACITY, AND
PRACTICAL IMPLICATIONS. SUCH A TANK DESIGN IS OFTEN USED IN INDUSTRIAL APPLICATIONS, WATER STORAGE, AND CHEMICAL
PROCESSING, OWING TO ITS UNIQUE SHAPE THAT FACILITATES EFFICIENT DRAINING AND MIXING. THIS COMPREHENSIVE REVIEW
EXPLORES THE MATHEMATICAL CALCULATIONS, ADVANTAGES, DISADVANTAGES, AND REAL-WORLD APPLICATIONS OF THIS
CONICAL TANK TO HELP YOU UNDERSTAND ITS FEATURES AND SUITABILITY FOR YOUR NEEDS.

UNDERSTANDING THE GEOMETRY OF THE INVERTED CoNE T ANK

SHAPE AND DIMENSIONS

THE TANK'S GEOMETRIC SHAPE IS AN INVERTED CONE, MEANING THE APEX POINTS DOWNWARD, AND THE WIDER CIRCULAR OPENING
IS AT THE TOP. |TS KEY DIMENSIONS INCLUDE:

- HeihT (H): 10 FeeT

- RADIUS oF THE BASE (R): & FEET

VISUALIZING THIS SHAPE CAN HELP IN UNDERSTANDING HOW VOLUME CALCULATIONS ARE PERFORMED AND HOW THE SHAPE
INFLUENCES FLOW AND DRAINAGE.

MATHEMATICAL FOUNDATIONS

THE VOLUME OF A CONICAL TANK IS DERIVED FROM THE STANDARD FORMULA!

AV =\rrac{ 1K 3} \PIr"2 1 \]

HOWEVER, SINCE THE RADIUS VARIES WITH HEIGHT IN THE CONICAL SHAPE, THE VOLUME OF A PARTIALLY FILLED TANK INVOLVES
INTEGRATING THE CROSS-SECTIONAL AREA FROM THE BOTTOM TO THE FILL LEVEL.

CALCULATING THE ToTAL VOLUME OF THE T ANK

FuLL CapAcCITY

\W/HEN THE TANK IS COMPLETELY FILLED, THE VOLUME \( V' \) CAN BE DIRECTLY CALCULATED USING THE FORMULA:
\[V =\rrac{1}{3} \PIr"2 H \]



PLUGGING IN THE VALUES:

\[V =\rrac{13}{33 \Pi \TiMeS 6°2 \TiMES 10 \]

\[V =\rrac{13}{3} \pi \TiMes 36 \TiMes 10 \]

\[V =\rrac{ 133} \pi \TiIMES 360 \]

\[V=120\pr\]

Using \( \p1 \apPrOX 3.1416 ),

\[ V \approx 120 \TiMes 3.1416 \approx 376.99 \TexT{ cusic FeeT} \]

THUS, THE TOTAL CAPACITY OF THE TANK IS APPROXIMATELY 377 CUBIC FEET.

CONVERTING TO GALLONS OR LITERS

FOR PRACTICAL PURPOSES, CONVERTING THIS VOLUME TO GALLONS OR LITERS PROVIDES BETTER INSIGHT:
- 1 cusic FooT = 7.48 GALLONS
- 1 cusic FooT = 28.3 17 LITERS

THEREFORE:
- INgaLLons: \( 376.99 \TiMes 7.48 \approx 2822 \) GALLONS
- INLTErs: \( 376.99 \TiMes 28.317 \approx 10686 \) LiTers

THIS LARGE CAPACITY MAKES SUCH A TANK SUITABLE FOR SUBSTANTIAL STORAGE REQUIREMENTS.

VOoLUME AT PARTIAL FiLL LEVELS

UNDERSTANDING V ARIABLE CROSS-SECTIONAL AREA

SINCE THE TANK IS CONICAL AND INVERTED, THE RADIUS AT ANY HEIGHT \( ¥ \) (MEASURED FROM THE APEX) VARIES LINEARLY:
\[r(Y) = \rrac{r_{Base}}{H} \TiMes v = \rrAC{6}{ 10} vy =0.6 v \]

THe cross-secTIONAL AREA \( A(y) \):

\LAGY) =\, [R(UV]M2 =\P1 (0.6 ¥)*2 = \pi \TiMes 0.36 ¥v*2 \]

THE VOLUME WHEN FILLED To HEIGHT \( ¥ \):

\[ V(¥) =\INT_0"y A(s) bs = \INT_O0"v \pi \TiMes 0.36 s"2 ps \]

\[ V(y) = \pi \TiMes 0.36 \TiMes \rrAC{Y"33{33} = \Pi1 \TiMes 0.12 v"3 \]

EXPRESSED EXPLICITLY:

\[V(v)=0.12\p v"3\]

CALCULATING VOLUME AT SPecIFIC FiLL LEVELS

FOR EXAMPLE, IF THE TANK IS FILLED TO A HEIGHT OF 5 FT:
\V(5)=0.12 \pi \TiMes 573 =0.12 \p1 \TiMeS 125 \]
\[V(5) =15 \pi \apProx 47.12 \TexT{ cusic FeeT} \]

IN GALLONS:

\[47.12 \TiMes 7.48 \aprrox 352 \TexT{ caLLons]} \]
IN LITERS:

\[47.12 \1imMes 28.317 \approx 1334 \TexT{ LiTerS} \]

THIS DEMONSTRATES HOW THE VOLUME VARIES WITH THE FILL HEIGHT, FACILITATING PRECISE MEASUREMENTS AND CONTROL IN
APPLICATIONS.



PRACTICAL FEATURES AND APPLICATIONS OF THE INVERTED CONE T ANK

ADVANTAGES

- EFFICIENT DRAINAGE: THE CONICAL SHAPE ALLOWS FOR COMPLETE DRAINAGE WITHOUT LEAVING RESIDUAL FLUID, IDEAL FOR
CLEANING AND MAINTENANCE.

- EASE oF MIXING: THE SHAPE PROMOTES UNIFORM MIXING OF CONTENTS, PARTICULARLY USEFUL IN CHEMICAL PROCESSING.

- STRUCTURAL STABILITY: THE DOWNWARD TAPER PROVIDES STRENGTH AGAINST INTERNAL PRESSURE, SUITABLE FOR HIGH™
PRESSURE ENVIRONMENTS.

- VOLUME ESTIMATION: THE MATHEMATICAL FORMULAS ENABLE ACCURATE VOLUME CALCULATIONS AT ANY FILL LEVEL, AIDING
INVENTORY AND PROCESS CONTROL.

DISADVANTAGES

- MANUFACTURING COMPLEXITY: PRODUCING A PRECISE CONICAL SHAPE CAN BE MORE COMPLEX AND COSTLY COMPARED TO
CYLINDRICAL TANKS.

- LIMITED EXPANSION: THE FIXED SHAPE LIMITS CAPACITY MODIFICATIONS WITHOUT REPLACING THE TANK.

- SPACE REQUIREMENTS: THE CONICAL DESIGN MAY REQUIRE MORE VERTICAL SPACE FOR INSTALLATION AND OPERATION.

- CosT ofF MATERIAL: THE SHAPE MAY NECESSITATE MORE MATERIAL OR SPECIALIZED FABRICATION TECHNIQUES, INCREASING
COSTS.

TYPICAL APPLICATIONS

- CHEMICAL STORAGE: FOR STORING REACTIVE OR CORROSIVE CHEMICALS WHERE COMPLETE DRAINAGE IS ESSENTIAL.

- WATER TREATMENT: IN FILTRATION SYSTEMS WHERE SEDIMENTATION AND FLOW CONTROL ARE CRITICAL.

- INDUSTRIAL PROCESSES: FOR MIXING OR PROCESSING LIQUIDS WHERE UNIFORMITY AND EASE OF EMPTYING ARE DESIRED.
- AGRICULTURAL USE: STORAGE OF LIQUIDS LIKE FERTILIZERS OR PESTICIDES IN FARM SETTINGS.

DesiGN CONSIDERATIONS AND OPTIMIZATION

MATERIAL SELECTION

CHOOSING APPROPRIATE MATERIALS DEPENDS ON THE CHEMICAL COMPATIBILITY, PRESSURE, AND TEMPERATURE:
- STAINLESS STEEL FOR CORROSIVE SUBSTANCES.

- FIBERGLASS OR PLASTICS FOR LIGHTWEIGHT AND CORROSION RESISTANCE.

- REINFORCED CONCRETE FOR LARGE-SCALE, PERMANENT INSTALLATIONS.

STRUCTURAL INTEGRITY

ENSURING THE TANK CAN WITHSTAND INTERNAL PRESSURES, EXTERNAL FORCES, AND ENVIRONMENTAL FACTORS IS VITAL. PROPER
REINFORCEMENT AND FOUNDATION SUPPORT ARE RECOMMENDED.

FLow DyNAMICS

THE SHAPE FACILITATES RAPID DRAINING BUT MAY INFLUENCE FLOW RATES DURING FILLING. PROPER INLET AND OUTLET
PLACEMENT OPTIMIZE PERFORMANCE.



CoNcCLUSION

THE INVERTED CONE-SHAPED TANK WITH A HEIGHT OF 10 FEET AND A BASE RADIUS OF & FEET OFFERS A UNIQUE COMBINATION
OF CAPACITY, EFFICIENCY, AND FUNCTIONAL ADVANTAGES SUITABLE FOR VARIOUS INDUSTRIAL AND STORAGE APPLICATIONS.
ITS TOTAL VOLUME OF APPROXIMATELY 37 7 cuBIC FEET (AROUND 10686 LITERS OR 2822 GALLONS) MAKES IT SUITABLE
FOR LARGE-SCALE STORAGE NEEDS. THE MATHEMATICAL ANALYSIS OF VOLUME AT DIFFERENT FILL LEVELS ALLOWS FOR PRECISE
CONTROL AND MONITORING, CRITICAL IN PROCESS INDUSTRIES. WHILE MANUFACTURING COMPLEXITIES AND SPACE
CONSIDERATIONS ARE POTENTIAL DRAWRACKS, THE BENEFITS IN DRAINAGE, MIXING, AND STRUCTURAL STABILITY OFTEN
OUTWEIGH THESE CONCERNS IN SUITABLE APPLICATIONS. PROPER MATERIAL SELECTION, DESIGN OPTIMIZATION, AND
INSTALLATION PLANNING ARE ESSENTIAL TO MAXIMIZE THE EFFECTIVENESS OF THIS CONICAL TANK. \W/HETHER USED IN CHEMICAL
PROCESSING, WATER TREATMENT, OR AGRICULTURAL STORAGE, THIS TANK SHAPE PROVIDES A RELIABLE, EFFICIENT SOLUTION
FOR DIVERSE LIQUID STORAGE NEEDS.
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