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How do Chemical Engineers use Pi?

Pi is used with Material & Energy Balances

* For Industrial Tanks and Vessels (Material Balance)
* Pi is used to calculate the volume in a vertical tank
* Pi is used to calculate the volume in a horizontal tank

* Pi is used to calculate the time to fill or empty a tank

 For Industrial Pipes (Material & Energy Balances) Circumference

: =“TC = 31415926...
* Pi is used to calculate the fluid velocity in a pipe Diameter

* Pi is used to calculate the pressure drop of fluid flowing in a pipe
* For Industrial Pumps (Material & Energy Balances)
* Pi is used to calculate the motor horsepower to pump fluid through a pipe

* Pi is used to calculate the carbon footprint of the pump motor horsepower
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Using Pi (IT) to calculate the volumes of tanks that are
either vertical or horizontal.

A-7-y- Pi=C/d=3.14159..,
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a Green
Future!
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Beverage Production Facility: Where Pi is Applied

How Pi (IT) is used in our Flow Calculations with Fluid Dynamics

How to calculate the volume
in a vertical tank knowing:

*The tank height (H) /’d;- ~
*The tank diameter (D) {77~ Pi=C/d=3.14159...
*The liquid Level (L) c -~ -

Vertical Tank Elevation
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Beverage Production Facility: Where Pi is Applied
How Pi (IT) is used in our Flow Calculations with Fluid Dynamics

How to calculate the volume
in a vertical tank knowing:

MOTE: Pi = M = 3.1416...
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Beverage Production Facility: Where Pi is Applied

How Pi (IT) is used in our Flow Calculations with Fluid Dynamics
A--+-7- Pi=C/d=3.14159...

How to calculate the volume
in a horizontal tank knowing:
*The tank height (H)

*The tank diameter (D)

*The liquid Level (L)

Horizontal Tank Elevation
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How Pi (IT) is used in our Flow Calculations
with Fluid Dynamics
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Using Pi (TT) to calculate the volumes of tanks that are
either vertical or horizontal.

+-%-3-  Pi=C/d=3.14159...

Growing
a Green
Future!

Vertical Tank Horizontal Tank




Pi Day Celebration with AIChE The Giobal Home of Chemical Engineers

Use Pi (9T) to calculate the Energy to Pump a Fluid in a Pipe. Use the
Carbon Footprint of the Pumping Energy comparing different pipe
sizes. This will generate the most sustainable pipe size and pump size

In the system design process.

45 pi=c/d=3.14159...

£ »|  USER

Pipe cross sectional flow area:
A=TTd"2/4

“ / YOURWAYS!
BRE CREEN 1

Pump & Motor

Energy to Pump Fluid in Pipe Carbon Footprint of
System Pumping Energy
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Pharmaceutical Production Facility: Where Pi is Applied

How Pi (IT) is used in our Energy Calculations with Fluid Dynamic Pump Head
Where the fluid flow velocity inside the pipe is calculated as:
V = Ft*3 /sec /MT xd”2 /4 = Ft /sec of fluid flow velocity in the pipe

A-7-3- Pi=C/d=3.14159...

Needed to calculate the optimum pump size:
*The pipe inside diameter (d, in feet)

*The pipe length (L, in feet)

*The installed pipe cost per foot (S/ft)

*The fluid and flow rate (gpm, or ft*3/sec)
*The fluid density (ro) and viscosity (cP)

*The pump cost (S, in USD) and efficiency (ep)
*The pump motor cost (S) and efficiency (em)
*The sustainable engineering Life Cycle cost of
electricity per pound of Carbon Dioxide
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Pharmaceutical Production Facility: Where Pi is Applied

How Pi (IT) is used in our Energy Calculations with Fluid Dynamic Pump Head

Determination of Optimum Economic Pipe Diameter for Constant Mass-Throughput Rate

MOTE: Pi = M = 3.1416...
,fdi"'\\ |
-5 Pi=C/d=3.14159..
C\""."'/

How to calculate the Optimum
Pipe Size (Min. — Max.):

*Trial & Error Technique
*Bisection Method

*Based on Flow Rate (gpm)

*First Try Minimum Dia. (1”)
*Secondly Try Maximum Dia. (2”)
*Select Value in between (1.5”)

\

Total Cost (Operating + Installation) C

Optimum Econtmic Pipe Diameter

/

Fixed Charges Based
On Capital Investment
For Installation B

Cost For Operating
Purmping Power
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How Pi (“IT) is used in our Energy Calculations with Fluid Dynamic Pump Head
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How Pi (IT) is used in our Energy Calculations to generate a Carbon Footprint
that will be used to evaluate the system sizing and sustainable design
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How Pi (T) is used in our Energy Calculations to generate a Carbon Footprint
that will be used to evaluate the system sizing and sustainable design
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Using Pi (9T) we found our Energy

Calculations to generate :

1. Optimum Pipe Diameter of 1.5”

2. Pump Motor Size of 10 Hp

3. Carbon Footprint of 7 Lbs of CO2
per 1,000 hours of running time.
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Use Pi (1) to calculate the Energy to Pump a Fluid in a Pipe. Use the
Carbon Footprint of the Pumping Energy comparing different pipe
sizes. This will generate the most sustainable pipe size and pump size

In the system design process.
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Pipe cross sectional flow area:  System Pumping Energy
A=TTd"2 /4 . : _

CHO

Pump & Motor

Energy to Pump Fluid in Pipe




Pi Day Celebration with AIChE AI Ch E

The Global Home of Chemical Engineers

How do Chemical Engineers use Pi?

Pi is used with Material & Energy Balances

* For Industrial Tanks and Vessels (Material Balance)
* Pi is used to calculate the volume in a vertical tank
* Pi is used to calculate the volume in a horizontal tank

* Pi is used to calculate the time to fill or empty a tank

 For Industrial Pipes (Material & Energy Balances) Circumference

: =“TC = 31415926...
* Pi is used to calculate the fluid velocity in a pipe Diameter

* Pi is used to calculate the pressure drop of fluid flowing in a pipe
* For Industrial Pumps (Material & Energy Balances)
* Pi is used to calculate the motor horsepower to pump fluid through a pipe

* Pi is used to calculate the carbon footprint of the pump motor horsepower
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Industrial Production Facility: Where Pi is Applied
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