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Fluid Mechanics is the branch of physics that 
studies fluids (liquids, gases, and plasmas) and 
the forces on them.  
 

Fluid mechanics can be divided into  
Fluid statics, the study of fluids at rest  
Fluid kinematics, the study of fluids in 

motion 
Fluid dynamics, the study of the effect of 

forces on fluid motion 



Objective 

• The objective of this course in Chemical 
Engineering is to provide an understanding to 
undergraduates that enlighten the importance 
of  

Fluid handling devices 

Behavior of fluid 

Behavior fluid motive machineries  

for the sustainability of the chemical industries. 



Pre-Requisite 

• The basic requisite for Fluid Dynamics is to 
have firm grip on fundamentals of; 

– Fluid Mechanics 

– Material and Energy Balance 

– Basic Sciences (Especially general Mathematics) 

 

 



Course Outline 

• Introduction to Fluid Dynamics  

• Transportation of Fluids 

• Selection, Design, Procedures and Cost for 
storage tanks 

• Pipes, Fittings and Valves 

• Selection of Pipes, Pumps, Compressors, Blowers, 
Fans, Turbines and Expanders; Design Procedures 
and costs 

• Metering of fluids 



Course Outline 

• Agitation and mixing of fluids 

• Static fluid Phenomena in Static Mixers 

• Dynamic Mixers 

• Flow passed immersed bodies 

• Fluidization 

• Chemical Engineering Computational Fluid 
Dynamics (CFD) 

• Cavitation Prevention of Pump 

• Chocking Prevention of Pipes 



Course Outline 

• Corrosion Prevention 

• Surging in Compressors 

 



Recommended Books 

• McCabe Warren L., Smith 
Julian C., Harriott peter “Unit 
Operations of chemical      
Engineering” 6th Ed. , McGraw 
Hill Inc.,2001.  



Recommended Books 

Coulson J.M., Richardson J.F. 
“Chemical Engineering” Vol-I, The 
English Book Society and 
Pergamon Press,1985. 



Recommended Books 

• Perry Robert H., Green 
Don W. “Perry’s Chemical 
Engineering Handbook” 
7th Ed., McGraw Hill Inc., 
1997 
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Screwed Fitting 

 



Flanges 

 



Welded Joint 

 



Soldering 

 



Compression Fitting 



Flare Fitting 

 



Stuffing Boxes 

 



 



Mechanical Seals 

 



General Parts of A Valve 

 



Gate Valve 

 

Gate Valve - FBV.flv


Globe Valve 

 

Globe Valve - FBV.flv


Plug Valve 

 

Plug Valve.flv


Ball Valve 

 

The Ball Valve - How it Works.flv


Lift Check Valve 

 



Swing Check Valve 

 

Swing Check Valve.flv


Pressure Relief Valve 

 
Rupture Discs 

Process Technology_ Pressure Relief Valves.flv


Practices 

• Lines should be parallel and contains as many right 
angles bends as possible. 

• In systems where the process lines are likely to become 
clogged, provision should be made for opening the 
lines to permit cleaning them out. 

• With hazardous materials, especially volatile ones, 
flanged or screwed fittings should be used sparingly. 

• Leakage through valves should also be expected. 
• Valves should be mounted vertically with their stems 

up. 
• Thermal expansion allowance for pipes should be 

provided. 



Pump Classification 

 



Gear Pump 

 



Lobe Pump 

 



Vane Pump 

 



Screw Pump 

 



Piston and Plunger Pump 

 



Diaphragm Pump 

 



Centrifugal Pump 

 



Jet Pump 

 



 



• Benzene at 100oF is pumped through the system 
of figure at the rate of 40 gal/min. The reservoir is 
at atmospheric pressure. The gauge pressure at 
the end of the discharge line is 50 lbf/in2. The 
discharge is 10 ft and the pump suction 4 ft above 
the level in the reservoir. The discharge line is 1.5 
in. Schedule 40 pipe. The friction in the suction 
line is known to be 0.5 lbf/in2 and that in the 
discharge line is 5.5 lbf/in2. The mechanical 
efficiency of the pump is 0.60. The density of 
benzene is 54 lb/ft3 and its vapor pressure at 
100oF is 3.8 lbf/in2. Calculate; 
– Developed head of the pump 
– Total power input 
– If the pump manufacturer specifies a required NPSHR 

of 10 ft, will the pump be suitable for this service. 

 



 



 



Magnetic Drive Pump 

 



• A centrifugal fan is used to take flue gas at rest 
and at a pressure of 29 in.Hg and a 
temperature of 200oF and discharge it at a 
pressure of 30.1 in.Hg and a velocity of 150 
ft/s. Calculate the power needed to move 
10000 std ft3/min of gas. The efficiency of the 
fan is 65% and the molecular weight of the gas 
is 31.3. 



• A three stage reciprocating compressor is to compress 
180 std ft3/min of methane from 14 to 900 lbf/in2 abs. 
The inlet temperature is 80oF. For the expected 
temperature range the average properties of methane 
are 

 

 
– What is the horse power if the mechanical efficiency is 

80%? 

– What is the discharge temperature from the first stage? 

– If the temperature of the cooling water is to rise 20oF, how 
much water is needed in the intercoolers and after cooler 
for the compressed gas to leave each cooler at 80oF? 
Assume that the jacket cooling is sufficient to absorb 
frictional heat. 

 

 



Venturi Meter 

 



 



 



Orifice Meter 

 



 



 



V-Elements Meter 

 



Rota Meter (Variable Area Meter) 

 



Target Meter 

 



Turbine Meter 

 



Pitot Tube 

 



 



 



 



 



Prevention of Swirling 

 



 



Draft Tubes 

 



 



 



 



 


