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Background Information 

 

In response to societal concerns about major disasters in the chemical process industries, 

The Chemical Engineering Department has incorporated chemical process safety into freshmen 

to senior level courses. 

 

The below figure shows the Flow Chart of the Chemical Engineering Program degree 

requirements showing the safety thread, which is the strategy for ensuring that the hazard related 

portion of the program criteria is met. 
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Figure 1 shows an overview of the Elements of Process Safety incorporated in chemical 

engineering courses.  

 

 

 

                               

 

 

 

 

 

 

 

 

Figure 1. Elements of Process Safety incorporated in CHEG courses 

 

 

 

Process 
Safety 

Process 
Safety 

Process 
Hazard 

Analysis

Process 
Hazard 

Analysis

Process 
Safety 

Information

Process 
Safety 

Information

Personal 
Safety

Personal 
Safety

Operating 
Procedures
Operating 
Procedures

Mechanical 
Integrity

Mechanical 
Integrity

Accident 
Investigation

Accident 
Investigation

CHEG 4482 

CHEG 4312 

 

CHEG 2333 

CHEG 3302  

CHEG 4312 

 

CHEG 1102 

CHEG 3306 

CHEG 3305 

 

CHEG 

3302  

 

CHEG 1102 

CHEG 2333 

CHEG 3302 

CHEG 3306 

CHEG 4482 

CHEG 4312 

 

CHEG 4101 

CHEG 4104 

 



4  

Assessment results with evidence are summarized for the following courses 

 

1. Intro to Chemical Engineering Laboratory 1 CHEG 1102 

2. Materials and Energy Balance CHEG 2333 

3. Unit Operations CHEG 3302 

4. Kinetics and Reactor Design CHEG 3306 

5. Equilibrium Separation Processes CHEG 3305 

6. Senior Design and Professionalism II CHEG 4248 

7. Process Safety Engineering Fundamentals  CHEG 4312 

  



 

 

 

 

 

 

 

 

 

 

 

 

 

Intro to Chemical Engineering Laboratory 1  

 

CHEG 1102 

 
 

 

 

• Accident Investigation Presentation 

• Accident Investigation Quiz 
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Safety Thread in  

Materials and Energy Balance  

CHEG 2333 

 

 

 

• Assignment on Process Safety Information 

• Operating Procedures 

 
 

  



  

 



  

 
 

 

 

 

 

 

 

 

 

 

 

 

 



  

 

 

 

 

 

 

 

 

 

 

Solution to the assignment Problem 
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Unit Operations CHEG 3302 

 

 

 

 

Assignments to understand different types of pumps and Valves and 

their applications 

 

 

 

Assignment on 

 

• Mechanical Integrity  

 
  



  

 

 

 

 

 

 

 

 

 

 

 

Student Work  

 

 

Above Average 

  



  

Prairie View A&M University 

 

Unit Operations of Chemical Engineers –CHEG 3023 P01 

Pumps and Valves Chart 

Lilia Yang 

 

 

Tuesday, November 5, 2019 

Dr. Nabila Shamim 

 

 

 

  



  

Pumps 

 

 

 

 

There are many different types of pumps with 

different types of applications. Each pump has its 

advantages and disadvantages. A portion of the 

variety of pumps will be discussed in the table 

below. Pumps is a device that moves liquids from 

low pressure to high pressure. 

Type of Pumps Applications Advantages Disadvantages 

Centrifugal pump 

 
Most popular and commonly 
used for fluid transfer 
Involves a rotating impeller to 
move fluids using centrifugal 
force 
 

Oil and Energy- pumping crude 
oil, slurry, mud 
Industrial and Fire Protection- 
Heating and ventilation, boiler, 
air conditioning, fire protection 
sprinkler system 
Waste Management, 
Agriculture and Manufacturing- 
drainage, wastewater 
Pharmaceutical, Chemical and 
Food Industries - paints, sugar 
refining, food and beverage 
production 

 

Handles large 
quantity of fluids 
Provide very high 
flow rates 
Can adjust flow rate 
over wide ranges 

Generally designed 
and suitable for 
liquids with low 
viscosity, thus 
cannot handle 
fluids with high 
viscosity (will 
require more 
energy) 

Gravity pump 



  

Side-channel pump

 
Consists of one or more 
impeller assemblies 
Each stage consists of a 
suction disk, impeller, and 
discharge disk 

Commonly used in the 
chemical industry 
Suitable in handling high 
temperature fluids 
Volatile liquid transfer 
Boiler feed 
LPG pumping 
Tank emptying 
Heating/ air conditioning 
Condensation extraction 
Reverse osmosis 
Hot water circulation 
Refrigerants 

Ability to self-prime 
Handle liquid/vapor 
mixtures (able to 
pump liquids with 
up to 50% gas 
content without 
interruption or 
damages) 
Require low 
throughputs at high 
differential heads 
Generate higher 
pressures than 
other types of 
pumps of same size 

Can only be used 
with only liquids 
(no solids) 
Stable fluid film is 
required between 
impeller and 
suction and 
discharge disk to 
avoid contact 
between rotating 
and stationary 
parts 
Handling volatile 
liquids with low 
viscosity 

Canned Motor centrifugal 
pump 

 
Composes a centrifugal 
hydraulic connected to a 
special motor through a one 
piece assembly 

Applicable in oil and gas 
Refineries 
Petrochemicals 
Plastic Processing 
Cleaners and Detergents 
Energy Utilities 

 

Does not have a 
dynamic seal on the 
structure, only static 
seal 
Suitable for 
transporting 
flammable, 
explosive, valuable 
liquid and toxic, 
corrosive and 
radioactive liquids 
Compact 
stable running, low 
noise 
low maintenance 
cost 

Pump efficiency is 
lower than the 
centrifugal pump 
Reverse circulation 
 

Propeller Pump 

 
Requires very high flow rate 
and low pressure 

Axial Flow Propeller Pumps & 
Mixed Flow Propeller Pumps- 
Great as water cooling pumps 
Raw water intake, dewatering, 
storm water removal, flood 
control 
Used to circulate fluids in 
sewage, power plant, digestors 

 

Single stage, high 
specific speed 
impeller for high 
flow low head. 
Can pump liquids 
with or without 
solids if proper 
impeller type is 
chosen 
Achieve very high 
flow rate with very 
low head 

Must use relatively 
thin liquids 
 High speed will 
increase wear 
Heavy solids and 
floating debris 
cannot be pumped 
Dry-running is fatal 



  

Positive Displacement pump 

 
Does not have impellers, but 
relies on rotating or 
reciprocating parts to directly 
push the fluids to enclosed 
space, until pressure builds up 
to move into the discharge 
system 

 
 
Oil production, high force 
washing, treatment of water, 
food industries, petrochemical, 
fuel transferring and loading, 
irrigation 

Works well with 
high viscosity fluids, 
presence of fragile 
solids 
Produces consistent 
flow rate even with 
changes in pressure 

Need low flow and 
high pressure 
Does not work well 
with shear 
sensitive mediums 

Peristaltic pump 

 
Mimics the biological process 
called peristalsis 
Classified as a positive 
displacement pump 
Consist of a tube surrounded 
by a casing 

Used for percise applications 
Often used to move fluids that 
are sterile or aggressive 
chemicals  
Pump IV fluids or slurries 
Used for heart and lung 
machines during surgery 

 

Can run on a 
continuous basis 
Used for precise 
applications 
Fluid only touches 
the hose portion of 
the pump 
Easy to clean and 
maintain 

Tube wear out on 
slow, consistent 
basis due to 
constant squeezing 
Diminish feed rate 
if tubes deteriorate 
Uses more power 
under constant 
load to squeeze 
pressure on tube 

Gear pump 

 
A type of positive 
displacement pump that 
moves fluid using interlocking 
cogs or gears 

Used in petrochemical 
industries, food industries, 
paint, oils 

 

Used for pumping 
high viscosity fluids 
Accurate control of 
volumetric output 

Not recommended 
for abrasive media 
or solids. 
Expensive 
Noisy 
Limited by their 
size 
Unsuitable for 
operation with 
large bulk flow 
rates 



  

Screw pump (water screw) 

 
A type of positive 
displacement pump that uses 
one or more screws to move 
fluids 

Used for fuel transferring, 
production of oil, irrigation, 
fuel injection, oil burners, 
lubrication, hydraulics 

 

Handle wide range 
of flows, pressures, 
liquid types, and 
viscosity 
Constant flow 
High tolerance for 
entrained air 
Self-priming 
operation and good 
suction 
characteristics 

Performance 
characteristics 
sensitive to 
viscosity change 
High pressure 
capability requires 
long pumping 
elements 

Piston pump (reciprocating 
pump) 

 
 
Uses the reciprocating motion 
of a piston rod to move fluids 
to cylindrical chamber where 
pressure builds up and forces 
fluid through pump 

Used for paint spraying, oil 
production, heavy machinerys, 
and high force washing. 

 
 

Has a wide pressure 
range 
Pressure can be 
controlled without 
changing rate of 
flow 
Has continuous rate 
of discharge 
Pressure change and 
discharge rate does 
not really affect 
performance 
Works with viscous 
fluid, high gas 
volumes and solids 

Cost more per unit 
to run compared to 
centrifugal pumps 
Mechanical parts 
prone to wear 
(high maintenance 
costs) 
Heavy due to large 
size and weight 



  

Diaphragm pump (Membrane 
pump) 

 
Positive displacement pump 
that uses a combination of the 
reciprocating action of rubber 
diaphragm and suitable valves  

used for metering, spraying, 
treatment of water, oils, and 
paints 
used to push corrosive 
chemical, volatile solvents, 
viscous, shear-sensitive foods, 
pharma product, abrasive 
slurry,and gel 

 

Handles wide 
variety of fluids with 
high solid content 
Self-priming 
Explosion proof 
Pump efficiency 
remains constant 
Cannot overheat 
Submersible, 
portable 
Handles shear 
sensitive fluids 
 

Works best when 
liquid is clean and 
free of particles or 
gases 
If valves become 
clogged, accuracy 
decreases 
Works best without 
back-pressure 

Lobe pump 

 
A type of positive 
displacement pump where the 
lobes are designed to almost 
meet 

Used in food and chemical 
industries pharmaceutical, 
biotechnology, sanitary 

 

Suitable for low and 
high viscosity media 
Low pulsation and 
vibration 
Dry running 
Independent of the 
direction of rotation 

Does not work well 
with high pressures 
(over 16 bars) 
Investment costs 
are high 



  

Submersible pump (electric 
submersible pump) 

 
An air-tight sealed motor 
close-coupled to the pump 
body that can be fully 
submerged in water 

Sewage treatment plants, 
handling seawater, water well 
and deep water drilling, 
offshore drilling rigs, irrigation 
systems 

 

Prevents pump 
cavitation 
Pump does not need 
to be primed 
Effective- low 
energy usage (uses 
water pressure) 
Some can handle 
solids  
Quiet 

Some can only 
handle liquids 
Seals can become 
corroded over time 
Made to work with 
thin liquids 
If used outside of 
water, will 
overheat 
Has specific usages 

Plunger Pump 

 
A positive displacement pump 
where high-pressure seal is 
stationary and a cylindrical 
plunger slides through 

used to pump 
low viscosity 
fluids, paint 
spraying, oil 
production, 
and high force 
washing. 

Can be used in 
higher pressure 
range 
Pressure can be 
controlled without 
changing rate of 
flow 
Has continuous rate 
of discharge 
Pressure change and 
discharge rate does 
not really affect 
performance 
Works with viscous 
fluid, high gas 
volumes and solids 

Cost more per unit 
to run compared to 
centrifugal pumps 
Mechanical parts 
prone to wear 
(high maintenance 
costs) 
Heavy due to large 
size and weight 



  

Valves 

There are many different types of values that are used for different applications. All valves have advantages and 

disadvantages which will be discussed in the table below. 

 

Type of Valves Applications Advantages Disadvantages 

Gate Valve 

 
 

Linear motion valve 
Most common type of valve 
used in process plants. 
Used where vertical space is 
limited (don’t really take up 
extra space) 

 

Used in almost all 
fluid services (ex: air, 
fuel, steam) 
Provides good 
shutoff 
Offer small fluid 
resistance 
Energy-efficient 
alternative 
Overall structure is 
shorter than globe 
valve 
Erosion of sealing 
surface is lighter. 
 

Sealing surface is 
more prone to 
damage 
Opening and 
closing is time-
consuming 
Has many 
components 
which makes 
maintenance and 
manufacturing 
more costly 

Ball Valve 

 

A quarter-turn rotary motion 
that uses a ball-shaped disk to 
stop or start flow. 
Requires a 90° turn of valve 
handle to operate. 

 

Smaller and lighter 
than gate valve 
Don’t need any 
lubrication 
Gives bubble-tight 
seal with low torque 
Can maintain and 
regulate high 
pressure, volume 
and temperature 

Poor throttling 
characteristics 
thus more prone 
to erosion at high 
velocity flow 
Wear and tear 
with fluids such 
as slurries and 
solid particles 



  

Plug Valve

 
 

Quarter-turn rotary motion 
valve 
Has a cylinder or cone shape 
that can be rotated inside the 
valve body to control flow of 
fluids 
essential in acidizing, cementing, 
coiled tubing, fracturing, and 
sand control 
Extensive applicability in the 
field of chemical industry 

one-piece valve thus 
no leakage 
strong corrosion 
resistance 
Body and plug have 
no wear 
Long service life, high 
reliability 

Requires large 
force to actuate 
due to high 
friction 

Piston Valve 

 

Linear motion valve to control 
fluid 
Fine chemicals, Plastic and 
polymers, General chemicals, 
Petrochemicals 

 

reverse the engine if 
the flow of air is 
reversed 
Low maintenance 
easy to lubricate 
critical in preventing 
blow-by 

extremely 
difficult to seal 
leakage and wear 
are typically still 
inevitable 

Diaphragm Valve 

 

Linear motion valve to 
start/stop and control fluid flow 
Consists of a valve body with 
two or more ports 
Use pneumatic, hydraulic or 
electric actuators 

 

Usage of opening, 
closing, and 
throttling 
Good chemical 
resistance 
Fluid is isolated from 
bonnet group 
No accumulations 

Prevent pipeline 
from completely 
discharging 
Must be used 
under 14 bar and 
204ºC 
Hydrostatic 
pressure applied 
is limited 
Dimensions are 
limited 



  

Butterfly Valve 

 

A quarter-turn rotary motion 
valve 
used to stop, regulate, and start 
flow 
Have short circular body 
Used in pharmaceutical, 
chemical, and food industries 

 

Suitable for large 
valve application 
Has a compact and 
lightweight design 
Requires less space 
in-built simple and 
affordable design 
(low maintenance) 
Can transfer mud 
Good sealing at low 
pressure 
 Open and shut easily 

poor sealing 
function at high 
pressures 
Throttling is 
restricted to low-
pressure drop 
systems 
Possible 
cavitation and 
choked flow 

Pinch/Clamp Valve 

 

A linear motion valve 
used to stop, regulate, and start 
flow 
Uses rubber/pinch tube and 
pinch mechanism to control 
fluid 
Bulk and solids handling, 
Cement industry, wastewater, 
food and beverages 

Ideal in handling 
slurries (liquid with 
suspended solids) 
and system that 
convey solid 
materials 
pneumatically 

Temperature 
range is limited 
Medium 
operating 
pressure is 
limited 

Globe Valve 

 

Uses linear motion 
Used to stop, start and regulate 
flow 
Used in oil and gas industry 

 

Used where flow 
control is required 
and leak tightness is 
necessary 
Provides better shut 
off than gate valve 

Cost more than 
gate valves 
Higher pressure 
drop compared 
to gate valve 
Requires greater 
force 
Require larger 
actuator to set 
valve 



  

Needle Valve 

 

Used to stop, start and regulate 
flow 
Has sharp-pointed conical disc 
Used for flow-metering 
applications (calibrate) 

 

Gives very accurate 
control of flow in 
small diameter 
piping systems. 

Incompatible 
with high-flow 
situations 

Pressure Relief Valve 
(Pressure Safety Valve) 

 

Releases pressure at pre-defined 
set pressure 
Used in oil and gas, 
petrochemical, and power 
generation industries 
Used in refining and chemical 
processing systems 

 

used to protect 
equipment or piping 
system during an 
overpressure event  
Operate bubble tight 
at higher operating 
pressure 

affected by the 
back pressure 
subjected to 
break if built-up 
back pressure is 
too high 

Vacuum Relief Valve 

 

Releases vacuum at pre-defined 
set pressure 
Used in water heater/tank  

 

used to protect 
equipment or piping 
system in the event 
of vacuum 

affected by the 
back pressure 
subjected to 
break if built-up 
back pressure is 
too high 



  

Check Valve 

 

Rotary or linear motion valve 
Pressure of the fluid opens the 
valve while backflow closes the 
valve 
Used in chemical and power 
plants 

 

Prevents backflow in 
the piping system 
Has very low 
pressure drop 
Fast closing, 
Minimizes disk 
slamming 

Can't be used in 
rapidly 
fluctuating flow 
Seat tightness 
may deteriorate 
at low differential 
pressure 

Multiport Valve 

 

Control the direction of a fluid 
flow 
Help clean or backflush the filter 
media 
Used for main processes 

 
 

Allows you to decide 
the direction of a 
fluid flow 
Has multiple ports 
Allows filter or 
backwash 

More 
complicated to 
understand and 
repair 
Has greater 
potential for 
internal problems 

Float Valve 

 
 

Used for regulating flow in tanks 
of liquid 
Used as large vat of an industrial 
chemical to the water tank in a 
toilet 

 

Small flow resistance 
Simple structure 
Good sealing 
performance 
Cost-effective for 
certain size and 
pressure 

If the ball is too 
heavy, can cause 
irregular 
deformation of 
ring 
Torque will 
increase if ball is 
too large 

Foot Valve Used in suction tank Prevents backward 
flow of water 

Cannot be used 
in rapidly 



  

 

Has a screen and threads on one 
end to be on the ends of a pipe 
 

 

through pipe when 
the water pump is 
turned off 

fluctuating flow 
Seat tightness 
may deteriorate 
at low differential 
pressure 
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Pump Type  Definition Applications Advantages Disadvantages 

Piston Pump 

 
 

 

 
 

 

A type of pump 

uses the 

reciprocating 

motion of a 

piston rod to 

move fluid along 

an axis through a 

cylinder-shaped 

chamber. As the 

piston moves 

through the 

cylinder, 

pressure builds 

up and forces the 

fluid through the 

pump. The fluid 

flowing through 

the pump 

pulsates due to 

the movement of 

the piston 

through the 

cylinder. 

Used as hydraulic 

pumps to power heavy 

machinery, but they 

are also useful in 

smaller machines such 

as paint sprayers. 

Piston pump is larger, 

more robust versions 

of this pump type are 

used in oil production 

and other industrial 

applications 

  

 has a wide 

pressure range, 

can reach high 

pressures and 

the pressure 

can be 

controlled 

without an 

impact on the 

rate of flow 

 

Has a 

continuous rate 

of discharge 

 

Pressure 

changes and 

discharge rate 

have minimal 

effect on 

performance 

 

cost more per unit to 

run 

 

The mechanical parts 

are prone to wear, so 

the maintenance costs 

can be expensive 

 

The valves must be 

resistant to abrasives 

for large solids to pass 

through 

 

 

Gear Pump

 

 

Gear pumps are 

a type of 

hydraulic pump. 

This type of 

pump includes 

two or more 

gears that create 

a vacuum force 

to drive the 

liquid within the 

pump. This type 

of pumps is 

classified into 

two types: 

Internal and 

External 

a type of pump used to 

transfer liquids from 

one location to 

another.  Gear pumps 

create fluid 

displacement via the 

meshing of the gears.   

Also commonly used 

in lubrication pumps 

for power 

transmissions in 

automobiles, heavy 

trucks, lawn care 

equipment, hydraulic 

lifts, and other 

machine tools 

Gear pumps 

are excellent as 

metering 

pumps since 

they can 

control volume 

and flow rate 

of a variety of 

fluids. It 

handles an 

extensive range 

of viscosities. 

Output is 

controllable 

Easy to 

reconstruct, 

Cavitation are 

less sensitive 

Interlocking gears can 

also be loud. The 

liquid should be free 

of abrasives 



  

 Rotary Pumps 

 

 

A positive 

displacement 

pumps whereby 

a “moving 

chamber” is 

formed between 

a pair of rotating 

elements (rotors) 

or between a 

single rotor and 

the pump 

housing. 

Used in Refrigeration 

Heating and Air 

Conditioning.  

Also used as pumps 

carrying out high 

viscosity substances 

transfer such as 

lubricating oil 

Flow is 

independent of 

pressure. You 

can change the 

flow without 

upsetting the 

pump’s 

efficiency. 

The pump can 

handle high 

viscosity fluids 

efficiently. 

The pump is 

self-priming 

You get a 

smooth pulse 

free flow of the 

liquid into the 

system 

The efficiency is low, 

generally around 30%, 

better can amount to 

50%. Vacuum degree 

is low, not only 

because this is limited 

by the structure design 

, but the more 

important thing is 

restricted by working 

liquid saturation vapor 

pressure 

Rotary Vane Pump 

 

 
 

 

 

 

 

 

 

This pump is a 

positive-

displacement 

pump that 

consists of vanes 

mounted to a 

rotor that rotates 

inside a cavity 

Vane pumps are 

commonly used as 

high-pressure 

hydraulic pumps and 

in automobiles, 

including 

supercharging, power-

steering, air 

conditioning and 

automatic-

transmission pumps 

Relief valves 

are required to 

protect the 

pump in case 

of sudden 

closure of 

delivery. They 

are not suitable 

for abrasive 

liquids. They 

require good 

seals. They 

require good 

filtration 

systems and 

foreign particle 

The efficiency is low, 

generally around 30%, 

better can amount to 

50%. Vacuum degree 

is low, not only 

because this is limited 

by the structure design 

, but the more 

important thing is 

restricted by working 

liquid saturation vapor 

pressure 



  

 
 

 

can severely 

damage pump 

Centrifugal Pump   

 

 

 

A mechanical 

device designed 

to move fluid by 

means of the 

transfer of 

rotational energy 

from one or 

more driven 

rotors, called 

impellers. Fluid 

enters the 

rapidly rotating 

impeller along 

its axis and is 

cast out by 

centrifugal force 

along its 

circumference 

through the 

impeller's vane 

tips. 

Used in buildings for 

pumping the general 

water supply, as a 

booster and for 

domestic water 

supplies. 

 

 also used in fire 

protection systems and 

for heating and 

cooling applications 

Used for 

pumping 

sewage and 

slurries. As 

there is no 

drive seal so 

there is no 

leakage in the 

pump. It can 

pump 

hazardous 

liquids. There 

are very less 

frictional 

losses. 

They use rotation 

instead of suction to 

move water, and 

therefore have almost 

no suction power. 

Because of the 

magnetic resistance, 

there is some energy 

losses. Unexpected 

heavy load may cause 

the coupling to slip 



  

Reciprocating Pump

 
 

Cont’d

 

a pump which 

uses a backward 

and forward 

movement to 

move a fluid. In 

a reciprocating 

pump, piston, 

plunger, or 

diaphragm 

moves backward 

and forward. A 

reciprocating 

pump is one in 

which the liquid 

follows the 

movement of the 

piston during 

suction and 

delivery strokes. 

Wastewater treatment 

plants for contaminant 

removal 

 

Soap and 

Manufacturing plants 

for raw materials and 

liquids 

 

Reciprocating pumps 

in the food industry 

allow for the 

movement of 

ingredients from one 

vat to another, the 

transportation of 

liquids of various 

viscosities, and the 

delivery of water for 

food safety and 

sanitation 

 

The oil and gas 

industry for the 

disposal, offshore oil, 

production, injection, 

feed, charge, steam 

generators, mainline, 

and field gathering 

operates at 

high a higher 

efficiency  

(around 90%). 

 

No priming 

needed. 

 

Can deliver 

water at high 

pressure. 

 

Can work in 

wide pressure 

range. 

 

Continuous 

rate of 

discharge. 

Reciprocating pumps 

require a lot of 

maintenance to 

continue functioning 

properly 

 

It creates pulsations 

 

The movement of the 

pistons can be violent 

enough, in normal 

operations, to cause 

the pump to damage 

itself over time 



  

Positive 

Displacement 

(mono) Pump  

 

 

 

 
 

 

 

 

 
 

a pump that 

accomplishes the 

transfer of fluids 

by means of the 

mechanical 

action of gears, 

cams, screws, 

vanes or rotating 

pistons, the 

liquid being 

displaced by this 

means without 

the application 

of centrifugal 

force. 

Used for pumping 

high viscosity fluids 

such as oil, paints, 

resins or foodstuffs. 

Preferred in any 

application where 

accurate dosing or 

high-pressure output is 

required 

Pumps are 

ideal for 

applications 

where a 

constant flow 

is needed. 

Create medium 

to high 

pressure, and 

are often an 

excellent way 

to pump oils 

and other 

viscous fluids. 

PD pumps may 

also be needed 

for low flow 

and high-

pressure 

combination, to 

move fluids 

containing 

fragile solids, 

or for other 

application 

niche 

in some more 

complicated designs, 

fault-prone 

construction 

with valves. In 

oscillating positive 

displacement pumps 

vibration-free 

operation is only 

possible with complex 

mass balancing. 

Oscillating positive 

displacement pumps 

less suitable for 

high speeds 

Submerged Suction 

Pump

 

a type of 

centrifugal pump 

that operates 

while completely 

submerged 

Submersible 

centrifugal 

pumps operate 

by forcing water 

through a series 

of rotating 

impellers, 

powered by an 

electric motor.  

Common in sewage 

applications, raw 

water pumping 

applications, and to 

remove storm water 

from structures like 

parking garages. 

that it prevents 

pump 

cavitation, a 

problem 

associated with 

a high 

elevation 

difference 

between pump 

and the fluid 

surface 

Submersible 

pump is that it 

never has to be 

primed, 

because it is 

already 

submerged in 

the fluid 

The seals can become 

corroded with time. 

When that happens, 

water seeps into the 

motor, rendering it 

useless until it is 

repaired. Seal makes 

the submersible pump 

a bit difficult to get 

into for repairs. One 

pump does not fit all 

uses 



  

Perialistic (metering) 

Pump 

 

device used to 

pump precise 

amounts of 

liquids over a 

period of time 

Metering pumps are in 

the chemical, water, 

food processing, and 

other industries where 

precise flow rate is 

essential. This 

includes tasks such as 

the chemical treatment 

of water in boilers for 

use in cooling towers, 

or when working 

potable water 

easy to use and 

can operate 

efficiently even 

with dirty or 

thick liquids 

because there 

are no check 

valves. It can 

also handle 

higher back-

pressures 

 

excellent 

suction 

Due to constant 

squeezing, the tube 

wears out on a slow, 

consistent basis 

 

This can diminish the 

feed rate if the tube is 

allowed to deteriorate. 

The drive motor is 

under a constant load 

to keep squeezing 

pressure on the tube, 

causing more power 

usage. 



  

Rotary Vane Pump 

 

This pump is a 

positive-

displace-ment 

pump that 

consists of vanes 

mounted to a 

rotor that rotates 

inside a cavity 

 

 

Vane pumps are 

commonly used as 

high-pressure 

hydraulic pumps and 

in automobiles, 

including 

supercharging, power-

steering, air 

conditioning and 

automatic-

transmission pumps. 

Relief valves 

are required to 

protect the 

pump in case 

of sudden 

closure of 

delivery. 

 

 They are not 

suitable for 

abrasive 

liquids. 

 

 They require 

good seals. 

 

  They require 

good filtration 

systems and 

foreign particle 

can severely 

damage pump.  

the efficiency is low, 

generally around 30%, 

better can amount to 

50% 

 

vacuum degree is low, 

not only because this 

is limited by the 

structure design , but 

the more important 

thing is restricted by 

working liquid 

saturation vapour 

pressure 



  

Twin Screw Pump

 

A screw pump, 

also known as a 

water screw, is a 

positive-

displacement 

pump that use 

one or several 

screws to move 

fluids or solids 

along the screw 

axis. In its 

simplest form, a 

single screw 

rotates in a 

cylindrical 

cavity, thereby 

moving the 

material along 

the screw's 

spindle 

design is widely used 

in refineries, tank 

terminals and chemical 

plants 

 

Also used for a variety 

of applications such as 

fuel-injection, oil 

burners, boosting, 

hydraulics, fuel, 

lubrication, 

circulating, feed 

Wide range of 

applications 

 

Self-priming 

 

Pumped 

capacity 

proportional to 

speed 

 

Compact 

construction 

Relatively high cost 

because of close 

tolerances and running 

clearances  

 

 Performance 

characteristics 

sensitive to viscosity 

change 

 

 High pressure 

capability requires 

long pumping 

elements     

 

Axial Flow Pump 

 

An axial-flow 

pump, or AFP, is 

a common type 

of pump that 

essentially 

consists of a 

propeller in a 

pipe. The 

propeller can be 

driven directly 

by a sealed 

motor in the pipe 

or by electric 

motor or 

petrol/diesel 

engines mounted 

to the pipe from 

the outside or by 

a right-angle 

drive shaft that 

pierces the pipe 

used to circulate fluids 

in power plants, 

sewage digesters, and 

evaporators 

 

Also used in flood 

dewatering and 

irrigation systems  

Good for the 

high flow rate, 

low-pressure 

applications 

 

High discharge 

(flow rate) at a 

relatively low 

head 

 

Easily be 

adjusted to run 

at peak 

efficiency 

Do not handle highly 

viscous fluids well 

 

Not suited for high-

pressure applications 

 



  

Valve Type Definition Applications Advantages Disadvantages 

Plug valve 

 
 

 

 Plug valves are 

valves with 

cylindrical or 

conically tapered 

plugs which can 

be rotated inside 

the valve body to 

control flow 

through the 

valve. The plugs 

in plug valves 

have one or 

more hollow 

passageways 

going sideways 

Used where flow 

isolation is essential 

such as in acidizing, 

cementing, coiled 

tubing, fracturing, and 

sand control. 

Quick quarter 

turn on-off 

operation. 

Minimal 

resistance to 

flow. Smaller 

in size than 

most other 

valves 

Requires a 

large force to 

actuate, due to 

high friction. 

NPS 4 and 

larger valves 

requires the use 

of an actuator. 

Reduced port, 

due to tapered 

plug. 

Manifold Valve

 

A number of 

valves combined 

in one valve-

body or -

chamber. Each 

valve has a 

separate opening 

below it to 

which a pipe can 

be connected, 

but the chamber 

above the valves 

is common to all 

used in hydraulics as 

well as pneumatics, 

and can be used to 

mount valves or to 

consolidate plumbing 

Lightweight 

and compact 

size. 

Economical 

Leakage 

resistant and 

efficient. 

Convenient, 

neat and easily 

serviced 

Non-repairable  

Cartridges. 

Used for 

Logistics. Is 

Non-standard 

cartridges 

Cost 

Pinch Valve A pinch valve is 

a full bore or 

fully ported type 

of control valve 

Bulk and solids 

handling, 

 

Cement industry 

Low & easy 

maintenance 

 

Low weight 

Temperature 

range is limited 

 

Medium 



  

 

 

which uses a 

pinching effect 

to obstruct fluid 

flow 

Wastewater industry, 

Chemical 

industry/Food industry  

Beverage industry, 

Ceramic-/Glass-

/Plastic industry. 

No clogging or 

dead spots 

Compact, 

simple, robust 

& straight 

through design 

Less air 

consumption 

 

Self-cleaning 

 

 

operating 

pressure is 

limited 

 

Face to face 

length may be 

an issue when 

limited space 

for fitting the 

valve is 

available. 

Relief Valve

 

A relief valve or 

pressure relief 

valve (PRV) is a 

type of safety 

valve used to 

control or limit 

the pressure in a 

system 

used in a wide range 

of specifications where 

pressure levels are 

critical for smooth 

operations such as oil 

and gas, 

petrochemical, and 

power generation 

using steam, air, gas or 

liquid. 

 

Relieving 

pressure not 

affected by 

back pressure 

 

Can handle 

higher built-up 

back pressure 

 

Protects spring 

from corrosion 

Bellows 

susceptible to 

fatigue/rupture 

 

May release 

flammables/tox

ics to 

atmosphere 

 

Requires 

separate 

venting system 

Ball Valve a one-way valve 

that is opened 

and closed by 

pressure on a 

ball which fits 

into a cup-

used in the oil and 

natural gas industry 

 

 also find a place in 

many manufacturing 

sectors, chemical 

Quick quarter 

turn on-off 

operation 

 

Tight sealing 

with low 

Not suitable for 

sustained 

throttling 

applications 

 

In slurry or 



  

 

shaped opening. 

Used for flow 

and pressure 

control and shut 

off for corrosive 

fluids, slurries, 

liquids and 

gases. 

storage, and  

residential uses 

torque 

 

Smaller in size 

than most other 

valves 

other 

applications, 

the suspended 

particles can 

cause wear, 

leakage, or 

valve failure 

Butterfly Valve

 

a valve 

consisting of two 

semicircular 

clappers hinged 

to a cross rib that 

permits fluid 

flow in only one 

direction 

Cooling water, air, 

gases, fire protection 

etc. Slurry and similar 

services, Vacuum 

services, water and 

steam services. 

Compressed Air or 

Gas Applications 

Easy and fast 

to open. 

Require less 

material due to 

their design.  

 

have less space 

requirements 

 

The reduced 

level of wear 

allows the 

useful life of 

the valve to be 

longer 

A certain part 

of the disc 

always faces 

the flow, even 

when 

completely 

opened 

 

It has a poor 

sealing 

function 

 

Throttling by 

employing 

butterfly valves 

is restricted to 

low-pressure 

drop systems 



  

Diaphragm Valve 

 

a valve opened 

or closed by 

pressure of or 

against a 

diaphragm 

initially developed for 

industrial applications 

and pipe-organs. Later 

on the design was 

adapted for use in the 

bio-pharmaceutical 

industry by using 

compliant materials 

that can withstand 

sanitizing and 

sterilizing methods. 

What’s more, sanitary 

diaphragm valves are 

specially designed 

with the highest 

standard for 

applications in 

manufacturing of 

medicine and food. 

Simple 

structure, 

consisting of 

only three 

parts: a valve 

body, a 

diaphragm and 

a cover 

 

During the 

operation, the 

medium only 

contacts with 

the diaphragm, 

so the valve is 

not easily 

contaminated. 

 

Suitable for 

transporting 

corrosive, 

viscous liquids 

 

Not suitable for 

larger pipe 

diameters 

 

Poor pressure 

resistance and 

temperature 

resistance 

Gate Valve 

 

a valve with a 

sliding part that 

controls the 

extent of the 

aperture 

used in demanding 

environments such as 

high temperature and 

high pressure 

environments. They 

are often seen in 

power plants, water 

treatment, mining, and 

offshore applications 

Small fluid 

resistance,  

Sealing surface 

won’t be 

eroded by the 

medium easily.   

 

Labor-saving 

operation.  

 

The flow 

direction of 

medium is not 

restricted, no 

disturbed flow, 

reducing the 

pressure.   

 

 It’s easy to 

cause erosion 

and abrasion 

between the 

sealing surface; 

It’s difficult for 

maintenance.   

 

The dimension 

is bigger; It 

needs certain 

space to open 

and a longer 

opening and 

closing time.   

 

The structure is 

relatively 

complex. 



  

 

Globe Valve 

 

 

Globe valves are 

linear motion 

valves that are 

widely employed 

to stop, start and 

throttle flow 

 

Cooling water systems 

 

Fuel oil systems 

 

Feedwater or chemical 

feed systems 

 

Boiler and main steam 

vents and drains 

 

Turbine lube oil 

system and others 

 

Good shutoff 

capability 

 

Moderate to 

good valve 

throttling 

 

Easy to 

machine or 

resurface the 

seats 

 

Can be used as 

a stop-check 

valve 

 

Higher 

pressure drop 

(compared to a 

gate valve) 

 

Requires 

greater force or 

a larger 

actuator to seat 

the valve 

Needle  Valve 

 
 

valves are 

widely used to 

accurately 

regulate the flow 

of liquids and 

gases at low 

flow rates. The 

fine threading of 

the stem and the 

large seat area 

allow for precise 

resistance to 

flow. 

used in vacuum 

systems 

 

used in low-pressure 

hydraulic systems, 

chemical processing, 

and other gas and 

liquid services 

 

anywhere control or 

metering of steam, air, 

gas, oil, water or other 

non-viscous liquids is 

required 

 

good flow 

control 

 

ability to allow 

high pressure 

ratings 

 

Incompatibility 

with high-flow 

situations 

 

unable to make 

an educated 

guess about the 

needle’s 

location 

Solenoid Valve

 
 

Cont’d

A solenoid valve 

is an 

electromechanic

al device used 

for controlling 

liquid or gas 

flow. The 

solenoid valve is 

controlled by an 

electrical 

current, which is 

run through a 

coil. When the 

coil is energized, 

used extensively in 

large number of 

devices that are used 

in various industries 

like refrigeration, air 

conditioning, 

automobiles, 

hydraulics, pneumatics 

The external 

leakage can be 

completely 

blocked and 

the internal 

leakage can 

also be easily 

controlled 

 

The operation 

is simple and 

the price is low 

 

Control signal 

must stay on 

during 

operation 

 

Solenoid 

valves have a 

difficult time 

with dirty or 

contaminated 

fluids/gases. 

 



  

 

a magnetic field 

is created, 

causing a 

plunger inside 

the coil to move. 

Check Valve

 

Self-activating 

safety valves 

that permit gases 

and liquids to 

flow in only one 

direction. The 

purpose of a 

check valve is to 

prevent process 

flow from 

reversing in the 

system which 

could damage 

equipment or 

upset the 

process. They’re 

classified as one-

way directional 

valves 

Can be seen in 

industries such as 

refining, 

petrochemical, 

chemical, etc., oilfield 

production, water, 

steam, refining 

petroleum, and viscous 

fluids. Also commonly 

found in waste-water 

management systems 

and in manufacturing. 

Prevents 

backflow 

Maintains 

pressure. Can 

be used 

horizontally as 

well as 

vertically 

Can't be used 

with pulsating 

systems. 

Closing 

element may 

slam close 

causing 

damage and 

excessive wear 
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CHEG 3023 Unit Operations 

Assignment on Hydraulic Loss 
Name(s):________________________________________________________________________________________ 

Fill in all sections – These are today’s notes 

Student Learning Objectives 

1. Use the continuity equation and mechanical energy balance to predict velocity and pressure trends in a pipe 

2. Measure frictional head loss 

3. Demonstrate how Reynolds number, pipe length, and pipe diameter affect frictional head loss 

4. Calculate theoretical head loss values and compare to measured head loss values 

5. Demonstrate how/if gravity affects the velocity along the length of a tilted pipe 

DLM Schematic and Dimensions 

 

Before Assembling your DLM: 

Draw lines for predicted velocity and pressure trends as water travels down the pipe. Explain your reasoning.  

 

 

  

Manometers 
1-4 

3 1 2 

Outlet 

D = 0.635 cm  

4 

Distance between standpipes: L1 = L2 = L3 = 7.62 cm 

Flow 

L1 L2 L3 

Pressure  

Distance down pipe 

Pressure: 

Velocity  

Distance down pipe 

3 1 2 4 

3 1 2 4 

Velocity: 



  

Velocity and Pressure Trends in a Pipe 

1. Start pump with the valve fully open (see schematics). Remove bubbles 

from the manometers by squeezing the inlet tube. 

2. Observe water heights in manometer tubes. Plot the pressure trend below. 

Remember that pressure is proportional to water column height. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3. Discuss why you observe the pressure trend above. How does pressure vary with pipe length? How does 

pressure drop vary with pipe diameter? The equation below may help you understand.  

∆𝑃 =  
𝑓𝐿𝜌𝑣̅2

2𝐷
 

𝑓= Darcy friction factor (defined in homework section), 𝑣̅ = average fluid velocity, 𝐷 = pipe diameter,          

𝐿 = pipe length, 𝜌 = fluid density 

  

 

 

 

4.   Go to https://labs.wsu.edu/educ-ate/tutorial-videos/ and watch “Flow tracing with bubbles (slow-motion 

cell-phone video),” located near the bottom of the page. Based on the speed of the bubbles as they move 

through the pipe, plot the velocity trend between points 1-4.  

 

 

 

 

 

 

 

Pressure 

Distance down pipe 

3 1 2 4 

Velocity  

Distance down pipe 

3 1 2 4 

https://labs.wsu.edu/educ-ate/tutorial-videos/


  

 

5. Discus why you observe the velocity trend above. Does the velocity vary with pipe length? The continuity 

equation between two points, i and j, may help you understand. 

                                                                                                                  𝑣̅𝑖𝐴𝑥,𝑖𝜌𝑖 = 𝑣̅𝑗𝐴𝑥,𝑗𝜌𝑗 

 

 

 

 

6. The mechanical energy balance for steady, incompressible, one-dimensional flow in terms of energy per 

unit mass between two points, i and j, is given below:  

 

𝑃𝑖

𝜌
+

𝑣̅𝑖
2

2
+ 𝑔𝑍𝑖 + 𝑊𝑝 =

𝑃𝑗

𝜌
+

𝑣̅𝑗
2

2
+ 𝑔𝑍𝑗 + ℎ𝐿 

where 𝑊𝑝 is the pump work, if a pump or turbine exists between points i and j, ℎ𝐿 is the irreversible 

headloss, and 
𝑃

𝜌
,

𝑣̅2

2
, and 𝑔𝑍 are the flow work, kinetic energy, and potential energy per unit mass, 

respectively.  

 

Simplify the equation above between manometers 1 and 4 (note there’s no pump between 1 and 4). Based 

on the simplified equation, why does the pressure change from manometer position 1 to 4?  

 

 

 

 

 

 

 

Flowrate and Frictional Head Loss  

 

7. a. Open the valve till water is not leaking from the top of manometer 1. Measure volumetric flow rate with a          

beaker and a cell phone timer. Record the water column heights at manometers 1 & 4 

 

b. Repeat twice by partially closing the valve to different positions and record the data in Table 1.  

 

Table 1 

Valve setting t [sec] V [cm3] h1 (cm) h4 (cm) 

Fully open     

𝑣̅ = average fluid velocity  

𝐴𝑥 = cross sectional area 

𝜌 = fluid density 

 



  

 

 

 

8. Based on your data in Table 1, taking h1-h4 as the pressure head loss, how do the velocity, related to the 

volumetric flowrate (V/t) divided by the cross-sectional area, and the Reynolds number affect the pressure 

loss? 

 

 

 

 

 

 

 

Gravity and Flowrate 

9. Go to https://labs.wsu.edu/educ-ate/tutorial-videos/ and watch “Bubbles in a Tilted Pipe,” located at the 

bottom of the page. Based on the speed of the bubbles as they move through the tilted pipe, how does 

gravity affect fluid velocity as flow continues down the pipe? Discuss why velocity changes or remains 

constant.    

  

Partially closed position (1)     

Partially closed position (2)     

https://labs.wsu.edu/educ-ate/tutorial-videos/


  

Homework Problems                                                                            Due:       

 

1. Calculate and record the volumetric flow rate, velocity, measured pressure drop (head loss), and Reynolds 

number for each of the valve positions in Table 1 using data collected during class.  

𝑅𝑒 =  
𝜌𝑣̅𝐷

𝜇
 

 

2. The pressure drop in a section of pipe can be calculated as a function of the Darcy friction factor: 

 

∆𝑃 =
𝑓𝐿𝜌𝑣̅2

2𝐷
 

where 𝑓 is the Darcy friction factor shown below for laminar flow, as derived from first principles, and for 

turbulent flow using one of the common correlations. 

For laminar flow:  𝑓 =
64

𝑅𝑒
 

For turbulent flow in smooth pipes: 𝑓 =  0.0014 +
0.125

𝑅𝑒0.32  

Note: For non-ideal, rough pipes, a friction factor correlation that includes a term to account for 

relative pipe roughness, 
𝜀

𝐷
, should be used  

Calculate the theoretical pressure loss between manometers 1 and 4 for each valve position in Table 1 using     

both the laminar and turbulent correlations for the friction factor.  

 

 

 

 

 

  

3. Which friction factor relationship gives values closest to your experimental values for each experiment? 

Discuss what you learn from using the applicable and non-accliable friction factor relationships in each 

case. 

 

Valve setting 𝑉̇ =  
𝑉

𝑡
  [cm3/s] 𝑣̅ =

𝑉̇

𝐴𝑥
 [cm/s] ∆𝑃 =  𝜌𝑔(ℎ1 − ℎ4) [Pa] Re 

Fully open 
    

Partially closed 

position (1) 

    

Partially closed 

position (2) 

    

Valve setting ∆𝑃𝑡ℎ𝑒𝑜𝑟𝑦 from 𝑓𝑙𝑎𝑚𝑖𝑛𝑎𝑟 ∆𝑃𝑡ℎ𝑒𝑜𝑟𝑦 from 𝑓𝑡𝑢𝑟𝑏𝑢𝑙𝑒𝑛𝑡 ∆𝑃𝑚𝑒𝑎𝑠𝑢𝑟𝑒𝑑 

Fully open 
   

Partially closed 

position (1) 

   

Partially closed 

position (2) 

   



  

  

4. Summarize in 1-2 sentences what you learned for each of the learning objectives below.  

 

• Use the continuity and mechanical energy equations to predict velocity and pressure trends in a pipe: 

 

 

 

• Determine how to measure frictional head loss: 

 

 

 

• Demonstrate how Reynolds number, pipe length, and pipe diameter affect frictional head loss: 

 

 

 

• Calculate theoretical head loss values for laminar and turbulent flow; compare to LCDLM measured head 

loss values: 

 

 

 

• Demonstrate how/if gravity affects the velocity along the length of a tilted pipe: 

 

 

 

 

  



  

 

 

 

 

 

 

 

 

 

 

 

 

Student Work  

 

Above Average  

 

  



  
 



  
 



  
 



  

 



  
 



  
 



  

 

 

 

 

 

 

 

 

Student Work  

 

Average 

  



  

 



  

 



  

 



  

 



  

 



  

 



  

 

 

 

 



  

Assignment  

 

Instructor: Dr. Nabila Shamim 

Assistant Processor, Department of Chemical Engineering, Prairie View A & M University 

ABET OUTCOME 6: An ability to develop and conduct appropriate experimentation, analyze, and interpret 

data, and use engineering judgment to draw conclusions 

 

Experiment 1  

Flow rate Average velocity and Reynold’s number 

 

Water at 25oC is flowing in a circular pipe. The velocity of the flowing fluid was measured as a function of 

radial position. The data are summarized in the Table below.  

 

Table 1: Velocity Radial Position data 

Position, cm Velocity, cm/s Position, cm Velocity, cm/s 

0 10 0.6 6.4 

0.1 9.9 0.7 5.1 

0.2 9.6 0.8 3.6 

0.3 9.1 0.9 1.9 

0.4 8.4 1.0 (wall) 0 

0.5 7.5   

 

1. Draw the schematic diagram of the process 

2. Calculate the flowrate for each velocity 

3. Calculate average velocity and Reynolds number if the fluid is water at 25oC. 

4. Is the flow laminar or turbulent? 

5. What is the shear force exerted at the pipe surface?  

  



  

 

Grading Rubric 

1. Problem Statement         5 Points 

2. Objectives         5 Points 

3. Identify the problem (given information)      5 Points 

4. Schematic diagram         15 Points 

5. Formulation of the problem        15 Points 

➢ Step by step show the solution algorithm that is equations that need to be used to solve the 

problem.   

6. Use a spread sheet to analyze data to calculate above information  25 Points  

(Flowrate for each velocity, average velocity) 

➢ Present the raw data in a graphical form  

➢ Explain your observation of the data 

➢ Present the calculated data in tabular form 

➢ Present the calculated data in graphical form  

(clearly write the axes name and units) 

➢ Explain your observation 

7. Calculate Reynolds number? Is the flow laminar or turbulent  10 Points 

8. Calculate the shear force exerted on the pipe surface?    10 Points 

➢ Explain your observation 

9. Discuss the results and Draw a conclusion based on your results   10 Points 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



  

 

 

 

 

 

 

 

 

 

Student Work



  

 



  

 



  

 



  

 



  

 



  

 



  

 



  

 



  

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 



  

 

 

 

 

 

 

 

 

Reactor Safety in Kinetics and Reactor Design CHEG 3306 

 

Final Project on Reactor Design 

 

 

 

• Chemical Safety Information 

  



  

Final Project CHEG 3306 

Spring 2022 Due Date May 2, 2022 

Project objectives: 

• To demonstrate your understanding of designing a packed bed reactor. 

• Show that you can calculate the required design taking heat, pressure drop and changing physical 

properties into account. 

• Design and create a plan of action that you will follow to achieve your goal. 

• To reflect afterwards on your group’s progress and judge how you followed your plan. 

You are required to design a shell and tube packed-bed reactor for methanol synthesis. The complete problem 

statement follows. 

1. Projects are to be tackled in groups, with one report per group. Each student will submit at the end of the 

project a confidential assessment of the relative contributions of the members of the group. 

2. The methodology used in the design of the reactor must be clearly explained; all assumptions must be 

identified and evaluated; the results must be clearly presented and discussed. In particular you must have a 

section at the start of your report where you: “clearly explain the strategy you will follow to achieve the 

project’s objective”. Use bullet points showing the sequence of steps you planned. 

3. Reports must be written in an acceptable and professional style and should not exceed 15 typed pages 

(including any appendices). Any polymath code you choose to include in part of your page limit. You must 

submit your report using Canvas.  

4. All published information consulted must be appropriately referenced. 

5. At the end you must have a section called “Reflection”. Answer these 3 questions in the 

section: 

• How accurately did our group stick to the plan (there is no penalty from deviating from your plan, but 

describe why you deviated). 

• How would we go about the project differently if we could redo it? 

• What did we learn from doing this project (bullet points are OK). 

Problem statement 

A new catalyst has been proposed for the synthesis of methanol from carbon monoxide and hydrogen gas. This 

catalyst is reasonably active between temperatures of 330 K to about 430 K. The reactions to be considered are: 

CO + 2H2 ↔CH3OH 

CO + H2O ↔ CO2 + H2 

The reactions are elementary and occur in a reactor containing tubes packed with a precious metal catalyst on a 

silica support. Heat is removed from the reactor by generating steam on the shell side of the tubes. The feed 

consists of 7 /15 hydrogen gas, 1/5 carbon monoxide, 1/5 carbon dioxide, and 2/15steam. The total flow rate is 

300 mol.s−1. The entering pressure may be varied between 1 atm and 160 atm and the entering temperature 

between 300 K and 400 K. A total tubular rector volume of 2 m3 is to be used. 

The following tasks should be completed: 

1. Discuss the commercial application of this reaction in terms of the overall process, economics, process 

conditions, reactor types and configurations typically used, type of catalyst, typical conversion and end product 

usage. 

2. Assuming isothermal and isobaric conditions, determine the entering conditions of temperature and pressure 

that will optimize the production of methanol. Hint: Do this by conducting several simulations at discrete 

combinations of T0 and P0. First try T0 = 330 at P0 = 40 atm, then try T0 = 380 and P0 = 1 atm) 

3. Carry out a detailed reactor design of a shell and tube reactor for the optimal feed conditions determined in 

part 2. Pressure drop and non-isothermal effects are to be taken into account. 



  

The shell side temperature can be controlled by adjusting the steam pressure and may be assumed constant at a 

value specified by you. Physical property estimation sources, techniques and assumptions should be clearly 

presented. The design should include the following: 

• the reactor dimensions and number of tubes 

• the reactor conditions; including composition, pressure and temperature profiles (as a function of reactor 

length). 

• A mechanical sketch of the reactor should be included. 

 

• Not required: mechanical design of the reactor, including specification of the reactor material of 

construction, shell and tube wall thickness and capital cost for the design. 

4. Determine the effect of variations in: 

• ratio of feed H2 to CO, 

• ratio of feed H2O to CO, 

• assumed heat transfer coefficient, U 

5. All results must be presented in SI units throughout the report. 

 

 

  



  

The following results should be tabulated in your report: 

Inlet temperature [K] 

Outlet temperature [K] 

Inlet pressure [Pa] 

Outlet pressure [Pa] 

Maximum tube-side temperature [K] 

Location from inlet of maximum temperature [m] 

Methanol production rate [kg.s−1] 

Reactor length [m] 

Total inlet concentration, CT0 at 330K 

Rate constant, k1 at 330K 

Equilibrium constant KC,1 at 330K 

Rate constant, k2 at 330K 

Equilibrium constant KC,2 at 330K 

Heat of reaction for reaction 1 at 330K 

Heat of reaction for reaction 2 at 330K 

 

The following results for Reactor in and Reactor out in a tabular form must be presented 

Flow [mol.s−1] 

Pressure [Pa] 

Temperature [K] 

CO (mole fraction) 

H2 

CO2 

CH3OH 

H2O 

 

If you are using MATLAB, A working set of MATLAB files must be emailed to the instructor with submission 

of your final report. These MATLAB files must generate the final profiles used to obtain the flows, pressure, 

temperature and mol fractions in the above tables. Non-working code, or code that does not lead to the values in 

the table will lead to a penalty in the grade. 

Additional problem information Thermodynamic and rate data T is in Kelvin, but R = 1.987 cal.mol−1 .K −1 . 

The subscript 1 refers to the methanol reaction, while subscript 2 refers to the water-gas shift reaction. V = 40 

dm3 

𝐾1 = 131667(0.001987𝑇)2 exp [
30620

𝑅
(

1

𝑇
−

1

298
)] [

𝑑𝑚3

𝑚𝑜𝑙
]
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𝐾2 = 103943 exp[ 
9834

𝑅
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𝑇
−

1
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) 

𝑘1 = 0.933 × 10−6 exp [2.5 (
31400

𝑅
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1

𝑇
))]  [(
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𝑚𝑜𝑙
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𝑘2 = 0.636 × 10−6 exp [
18000

𝑅
(

1

300
−

1

𝑇
)] [

𝑑𝑚3

𝑚𝑜𝑙. 𝑠
] 

  



  

Reactor equipment data  

• Catalyst bed void fraction: 40%  

• Catalyst density: 1600 kg.m−3  

• Tube diameter (i.d.): 3.81 cm  

• Overall heat transfer coefficient: 631 W.m−1 .K−1  

• Tube diameter (o.d.): 4.20 cm  

• Shell side water temperature: 373 K  

• Catalyst particle size: 5mm  

• Average gas viscosity, assumed constant over all temperature: 7.5 × 10−6 Pa.s  

• Number of tubes in the heat exchanger: 250 tubes 

 

  



  

Final Project Presentation Rubric 

 

 
  



  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Final Project Presentation Slides – 

 Above Average 

  



  

 

 

 

 



  

 

 



  

 

 



  

 

 



  

 

 



  

 

 



  

 

 



  

 

 



  

 

 



  

 

 



  

 

 
  



  

 

 

 

 

 

 

 

 

 

Safety Assignment in Kinetics and Reactor Design CHEG 3306 

 

 

Discussion on Runaway Reaction 

 

 

• Accident Investigation 

• Chemical Safety Information 

  



  

Discussion on Chemical Safety CHEG 3306 

 

 
 

 

 

 

  



  

 

 

 

 

 

 

 

 

Discussion on Runaway Reaction 

Above average 
  



  

 

 



  

 



  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Discussion on Runaway Reaction 

 

Below Average 
  



  

 

 
  



  

 

 

 

 

 

 

Safety Assignment in Equilibrium and Separation Processes  

 

CHEG 3305 

 

 

 

 

• Accident Investigation 

  



  

Discussion post on Chemical Safety CHEG 3305 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



  

 

 

 

 

 

 

 

 

 

 

Discussion on Chemical Safety CHEG 3305 

 

Above Average 



  

 



  

 

 
 

 

 

 

 

 

 

 



  

 

 

 

 

 

 

 

 

 

 

Discussion on Chemical Safety CHEG 3305 

 

Average 



  

 



  

 
  



  

 

 

 

 

 

 

SENIOR DESIGN & PROFESSIONALISM II CHEG 4482 

 

 

Homework 3 on HAZOP Analysis 

 

 

• Hazard Analysis 

 

 

 

  



  

 

1. Senior Design & Professionalism II Spring 2020: Home Work 3 

 

2. March 30, 2020 

3. Due: April 9, 2020 

 

You will be graded based on your ability to apply hazard screening and/or risk analysis to your design. Include 

minutes of meetings and confidential evaluation of group members on forms previously provided. Clarity of 

presentation is essential if you are to avoid losing points.  

 

Prepare the P&ID for a section of your process (for example, reactor, distillation column or the feed section of 

your process to either the reactor or distillation column/absorber unit) showing the control scheme to ensure 

safe operation of the unit. Carry out a HAZOP analysis of the section of the process selected. Include the 

HAZOP table as shown below.  Please read the presentation files that will be sent to you to aid you to 

complete this assignment. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



  

DEPARTMENT OF CHEMICAL ENGINEERING 

SENIOR DESIGN & PROFESSIONALISM II CHEG 4482 

COURSE ASSESSMENT GRADING & OUTCOME 

ASSESSMENT SHEET FOR SPRING 2019 SEMESTER 

 

Student Learning Outcome: An ability to carry out hazard screening/risk analysis to a process.  

 

Assignments that test competency in this area include preparing of the P&ID for sections of a process showing 

the control scheme to ensure safe operation of the unit, and carrying out a HAZOP analysis of the sections. 

 

Name:_________________________________________________________ 

 

Title of Assignment:___________________________        Due Date ____________ 

 

 

 

Competency Area 

 

Points  

 

Points Received 

Assigned 

 

 

1. Ability to prepare a P&ID from the process flow diagram (PFD) 

 

 

20 

 

 

 

 

Students are able to prepare the P&ID for sections of a process  

 

 

 

 

20 

 

   

2.  Ability to carry out a HAZOP analysis 80  

 

Students are able to prepare a control scheme to ensure safe 

operation of the plant 

 

30 

 

 

 

Students are able to carry out carry out Safety Reviews; Hazards, 

operability and inherent safe (including the use of Safety Data 

Sheets)or HAZOP analysis 

 

50 

 

 

Total 

 

100 

 

 

 

 

 



  

 

Hazard and Operability (HAZOP) Study 

 

Flexibility, reliability and safety are integrated in a hazard and operability (HAZOP) study. Safety integrated 

with equipment protection because equipment failures usually lead to hazards. The solutions to safety and 

equipment protection require similar techniques involving alarms, shutdowns etc.  

A hazard and operability study is carried out to identify potential malfunction due to deviations from design 

conditions and the design intention. It is based on a set of “key words” and “guide words” which focus on 

possible deviations.  The HAZOP analysis is based on qualitative and semi-quantitative analysis and requires P 

& I diagrams. 

 

A HAZOP study is carried out for a reactor as follows: 

 

Select the reactor /vessel 

Explain the general intention of the vessel and the lines connected to it ( for example the vessel is reactor for 

isomerization of glucose to fructose) 

 Select a line to the vessel 

Explain the intention of the line (line xyz is to convey glucose at 303 K and 1 bar from AB to CD at 2000 kg/h) 

Apply a guide word 

Develop a meaningful deviation 

Examine possible causes  

Examine possible consequences 

Detect hazards or operating problems 

Make a suitable record 

Repeat 6 – 10 for all meaningful deviations derived from the Guide Word 

Repeat 5 – 11 for all Guide Words 

Repeat 3 – 12 for each line/heating system for example/vessel 

Keywords include: Flow, Pressure, Temperature, Concentration, Hydrogenate, oxidize, purge etc.  Guidewords 

include: No or NOT; MORE, LESS; REVERSE etc 

 

HAZOP Table 

Line 4: To convey glucose at 303 K and 1 bar from AB to CD at 2000 kg/h 

Property 

word or 

Keyword 

Guideword Deviation Cause Consequence Action 

Flow No  Catalyst bed blocked ??? ???? 

More      

Less     

      

      

  

 

 

 

 

 

 



  

 

 

 

 

 

 

 

 

Student Work 
  



  

 

 



  

 



  

 



  

 



  

 

  



  

 

 

 

 

 

 

 

 

CHEG 4312-P01: Process Safety 

Engineering Fundamentals 

 

Syllabus 



  

 

 

 

 

CHEG 4312-P01: Process Safety Engineering 

Fundamentals  Syllabus 

General Course Information

 

SYLLABUS 

 

Information Item Informatio 

Instructor: Dr. Emmanuel Dada 

Section # and CRN: P01 CRN 20561 

Office Location: C.L. Wilson 201 B 

Office Phone: 936-261-9968 

Email Address: eadada@pvamu.edu; emmanuel.dada@ymail.com 

Office Hours: Virtual: MWF 10:00 a.m. – 2:00 p.m. 

Mode of 

Instructio

n: 

Lecture 

Course Location: New Electrical Engr Bldg 139 

Class Days & Times: T R 11:00 a.m. – 12:20 p.m.  

 

Catalog 

Description

: 

(3-0) Credit 3 semester hours. This course addresses multiple 

aspects of Chemical Process Safety and Loss Prevention, but is concerned 

primarily with the identification of potential hazards and hazardous 

conditions associated with the processes and equipment involved in the 

chemical process industries. It includes methods of predicting the possible 

severity of the associated hazards and preventing, controlling or mitigating 

them. Course emphasizes quantitative engineering analysis, based on 

application of mass and energy balances, fluid mechanics of liquid, gas, and 

two-phase flow, heat transfer and the conservation of energy, mass transfer, 

diffusion and dispersion under highly variable conditions, reaction kinetics, 

process control, and statistics. Techniques for performing process hazard 

analysis, risk assessment, and accident investigations are introduced, 

including the review of several significant incidents in the chemical 

processing industry. 

 

Prerequisites: Senior standing in the Chemical Engineering major 

Co-requisites: None 

Required Text(s): A. Crowl and Joseph F. Louvar, ‘Chemical Process Safety: 

Fundamentals with Applications’, Prentice Hall 4th edition. Pearson Education, Inc. 

2019 or newer edition.  

mailto:eadada@pvamu.edu
mailto:emmanuel.dada@ymail.com
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Recommende

d Text(s): 

1. Trevor Kletz, "What Went Wrong? :Case Histories of Process Plant Disasters and 

How They Could Have Been Avoided", Fifth Edition, Elsevier Inc. 2009 

ISBN: 978-1-85617-531-9 

 

2. Introduction to  Process Safety for Undergraduates and Engineers; Center for 

Chemical Process Safety of the AIChE, Ny, NY, 2016:ISBN: 978-1-118-94950-4 

 

3. Access to Learning 

Resources: 

 

(i) Access to  Center for Chemical Process Safety (CPS) , Chem On Demand; and 

Safety in Chemical Engineering Education (SACHE) : www.aiche.org 

 

(ii) Chemical Safety Board: http://www.csb.gov 

 

(iii) Mary Kay O'Connor Process Safety Center: http://psc.tamu.edu/symposia/2012-

sym 

 

 

 

REQUIRED SACHE CERTIFICATION PROGRAM:  

SAChE certificates are available at http://www.aiche.org/academy/courses/sache/sache-certificate-

program (undergraduate students with aiche membership can access these course for free. Graduate 

students have to register as member of AIChE for free access. Membership dues for graduate student is 

$50.00. To renew or become an AIChE student member, visit www.aiche.org/students to review status.  

PVAMU Library: 

phone: (936) 261-1500; 

web: http://www.tamu.edu/pvamu/library/ 

University Bookstore: 

phone: (936) 261-1990; 

web: https://www.bkstr.com/Home/10001-10734-1?demoKey=d 

Course Goals or Overview: 

The goal of this course is to introduce students to principles of 

chemical process safety and quantitative methods for risk analysis and loss prevention. 

Course Outcomes/Objectives 

At the end of this course, the student will have achieved and demonstrated the following outcomes. 

1. Recognize professional and ethical elements of an outstanding safety program. 

2. Evaluate ethical issues that may occur in professional engineering practice. 

3. Recognize ethical standards and professional codes of conduct for engineers, e.g., NSPE Code 

of Ethics for Engineers. 

4. Identify government agencies, regulatory bodies, codes, and standards that govern the global, 

societal, and environmental impact of plant design projects. 

5. Be able to list examples of how unsound science or unethical behavior had a negative impact on society. 

6. Identify and apply OSHA PSM and EPA RMP in the chemical process industries. 

http://www.aiche.org/academy/courses/sache/sache-certificate-program
http://www.aiche.org/academy/courses/sache/sache-certificate-program
http://www.mmsend36.com/link.cfm?r=646816794&sid=85111741&m=11480792&u=AICHE&j=31253347&s=http://www.aiche.org/community/students
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7. Describe and apply the principles and approach of inherently safer design to reduce and 

eliminate hazards and thereby lower the risk of new or currently operating chemical systems. 

8. Describe the operation of chemical processes and equipment and apply engineering 

fundamentals to the analysis and prediction of performance under adverse circumstances. 

9. Perform quantitative engineering analysis based upon the applications of mass and energy 

balance, fluid mechanics of liquid, gas, and two-phase flow, heat transfer and the conservation of 

energy, mass transfer, diffusion and dispersion under highly variable conditions, reaction kinetics, process 

control, and statistics. 

10. Perform PHA analysis of targeted chemical process industries and evaluate the safety 

performance. 

11. Identify the potential hazards and hazardous conditions associated with the processes and 

equipment involved in the chemical process industries. 

12. Work effectively in teams and develop problem solving skills. Prepare and present a 

professional project report. 

Course Requirements & Evaluation Methods 

This course will utilize the following instruments to determine student grades and proficiency of the 

learning  outcomes for the course. The course has been designed to ensure that students acquire a solid 

grounding in ability to apply the knowledge of mathematics, science, and engineering and ability to 

identify, formulate, and solve engineering problems.  

Computer Assignments – self-explanatory assignments, including web based training. Videos, and DVDs 

Homework Exercises – written assignments, often in letter report format, designed to supplement and 

reinforce course material. The letter report format serves to develop and demonstrate an ability to 

communicate effectively in written mode. 

Quizzes – announced or surprise in-class assignments to promote student accountability 

Partial Tests – the objective is determining concept development and problem-solving skills. . 

3 

Final Examination and/or Project Reports &Presentations at the discretion of the instructor  

Grading Matrix (points will vary at the discretion of the instructor.) 

Instrument Total 

Homework, Computer Assignments & Quizzes  30% 

Partial Exams  (Mid-term, etc) and/or Projects Reports&Presentation at the discretion of the instructor 40% 

Final Exam and/or Project Reports & Presentation  at the discretion of the instructor 30% 

Penalty for lack of participation -10% 

Total 100% 

**Extra credit may be assigned by instructor as optional but available to all. 

Grade Determination: 

A = 90 – 100pts; 

B = 80 – 89pts; 

C = 70 – 79pts; 

D = 60 – 69pts; 

F = 59pts or below 

 

Program Outcomes 



 
 

 
 

Data Used to Show 

Student Proficiency in Measured Program Outcomes 

                                            

1. Samples of student work in a Binder 

2. Spreadsheet showing student performance and class average  

3. End of Semester Course Assessment report 

 

Course Procedures 

Textbook Policy 

Students must acquire the textbook if listed as “required” on the course syllabus. The textbook 

must be acquired by the 10th class day. Students are not allowed to share textbooks with other 

students who are currently registered in the same class. Failure to acquire (or show proof of 

purchase) the required textbook by the 10th class day will result in the student being 

administratively dropped from the course. The University will assess financial obligations for the 

course to the student as with any other dropped class according to the fee schedule. In addition, 

your financial aid may be affected by the subsequent registration action(s). 

Go to http://www.pvamu.edu/pages/195.asp for the Roy G. Perry College of Engineering 

Textbook Policy. 

Conduct: 

1. Students will conduct themselves in a manner that is respectful to their fellow classmates  

and the instructor at all times. 

2. Cell phones, ipads and smart phones or similar electronic devices MUST be turned 

off and stowed away during class time.  Students are NOT allowed to leave class to 

answer cell phones or use these devices except for an emergency with the permission of 

the instructor. . 

3. Students caught using ipads and smart phones or similar electronic devices during exams 

will receive ZERO for the exam and be subject to sanctions as stipulated under 

Academic Misconduct.  

4. Students should be prepared to stay in the classroom for the duration of the exam. 

Students who have any condition that may require them to leave the exam room should 

make prior arrangements with the Instructor. Students who decide to leave the exam 

room for any other reason must handover their exam paper and consider the exam over 

for them. 

5. Programmable calculators are NOT allowed in class.  



 
 

 
 

6. Students should dress professionally and are NOT allowed to wear caps/hats in class. 

7. Students are NOT allowed to bring food to the classroom or eat in class 

8. Arrive to class prepared to discuss lesson with your project binder. 

9. eBooks and/or Internet access are not allowed during  class exams. 

 

Submission of Assignments: 

All assignments are due by default one week after being given, unless otherwise stated. 

All homework assignments are due directly to the Instructor, prior to the start of class or the 

assignment will not be accepted. All homework assignments and exams should be written on one 

side of the page only, and should use the appropriate cover sheet, with the name, assignment title 

and date. All pages should be numbered. Failure to use the correct format will result in the 

assignment grade being reduced by 20%. 

Exam Policy 

Exams should be taken as scheduled. No makeup examinations will be allowed except under 

documented 

emergencies (See Student Handbook). 

4 

LECTURE OUTLINE & SAMPLE TOPICS (subject to changes by the instructor.) 

TOPIC (Hours) 

Introduction - Process Safety Management (3) 

Failure 

Management Responsibility, Policy 

Hazard Identification 

Hazard Assessment 

Hazard Control 

Introduction to Process Safety Engineering, Loss Prevention 

Application of Fundamental Engineering Principles 

Teamwork 1 

Toxic Materials - Introduction 2 

Dose and Response Curves 

Threshold Limit Values and Permissible Exposure Levels 

Application of Engineering Principles - Problems 

Introduction to Hygiene 3 

MSDS's 

Monitoring Volatile Toxicants, etc. 

Liquid Vaporization Rates - Exposure during vessel filling 

Ventilation 

Applications - Problems 

Source Models 3 

Applications of Fluid Mechanics to Leakage of Liquid and Gas 

Through Holes, Pipes, and Fittings 

Evaporation, Flashing, and Boiling 

 



 
 

 
 

Two Phase Flow 

Applications - Problems 

Toxic Release and Dispersion 3 

Dispersion Models 

Pasquill-Gifford Plume and Puff Models 

Computer Applications 

Fires and Explosions 3 

Flammability of liquids and vapors 

Minimum Oxygen Concentration, Ignition 

Explosions - Detonations and Deflagrations 

Blast Damage 

Applications - Problems 

Fire and Explosion Protection and Prevention 3 

Inerting, Purging Static Electricity 

Explosion Proof Equipment 

Ventilation, Sprinklers 

Applications - Problems 

Reliefs 2 

Location, Types, Systems 

Knockout Drums 

Flares 

5 

Scrubbers, Condensers 

Applications - Problems 

Relief Sizing 3 

Spring Operated, Rupture Discs 

Design for Liquid, Vapor, Two-Phase Flow 

Venting for Dust and Vapor 

Thermal Expansion 

Applications - Problems 

Hazard Identification 2 

Checklists, DOW Fire and Explosion Index 

HAZOP 

Safety Reviews 

Application - Problems 

Risk Assessment 3 

Probability Theory 

Interactions between units 

Event Trees 

Fault Trees 

Accident Investigations 2 

Procedures 

Diagnosis 

Recommendations 

Term Project Presentations 6 

Examinations 3 



 
 

 
 

Total Hours: 42 

6 

University Rules and Procedures 

Disability statement (See Student Handbook): 

Students with disabilities, including learning disabilities, who wish to request accommodations 

in class should register with the Services for Students with Disabilities (SSD) early in the 

semester so that appropriate arrangements may be made. In accordance with federal laws, a 

student requesting special accommodations must provide documentation of their disability to the 

SSD coordinator. 

Academic misconduct (See Student Handbook): 

You are expected to practice academic honesty in every aspect of this course and all other 

courses. Make sure you are familiar with your Student Handbook, especially the section on 

academic misconduct. Students who engage in  academic misconduct are subject to university 

disciplinary procedures. 

Forms of academic dishonesty: 

1. Cheating: deception in which a student misrepresents that he/she has mastered information on 

an 

academic exercise that he/she has not mastered; giving or receiving aid unauthorized by the 

instructor on 

assignments or examinations. 

2. Academic misconduct: tampering with grades or taking part in obtaining or distributing any 

part of a 

scheduled test. 

3. Fabrication: use of invented information or falsified research. 

4. Plagiarism: unacknowledged quotation and/or paraphrase of someone else’s words, ideas, or 

data as 

one’s own in work submitted for credit. Failure to identify information or essays from the 

Internet and 

submitting them as one’s own work also constitutes plagiarism. 

Nonacademic misconduct (See Student Handbook) 

The university respects the rights of instructors to teach and students to learn. Maintenance of 

these rights requires campus conditions that do not impede their exercise. Campus behavior that 

interferes with either (1) the instructor’s ability to conduct the class, (2) the inability of other 

students to profit from the instructional program, or (3) campus behavior that interferes with the 

rights of others will not be tolerated. An individual engaging in such disruptive behavior may be 

subject to disciplinary action. Such incidents will be adjudicated by the Dean of Students under  

nonacademic procedures. 

Sexual misconduct (See Student Handbook): 

Sexual harassment of students and employers at Prairie View A&M University is unacceptable 

and will not be  tolerated. Any member of the university community violating this policy will be 

subject to disciplinary action. 

Attendance Policy: 

Prairie View A&M University requires regular class attendance. Excessive absences will result 

in lowered grades. 



 
 

 
 

Excessive absenteeism, whether excused or unexcused, may result in a student’s course grade 

being reduced or in  assignment of a grade of “F”. Absences are accumulated beginning with the 

first day of class. 

Student Academic Appeals Process 

Authority and responsibility for assigning grades to students rests with the faculty. However, in 

those instances  where students believe that miscommunication, errors, or unfairness of any kind 

may have adversely affected the  instructor's assessment of their academic performance, the 

student has a right to appeal by the procedure listed in  the Undergraduate Catalog and by doing 

so within thirty days of receiving the grade or experiencing any other  problematic academic 

event that prompted the complaint. 

 

Changes: 

Course evaluation, grading scales and outline can be changed by the instructor. Such changes 

shall be communicated to the students. 

Video Conferencing Etiquette  

When using Zoom, WebEx or other video conferencing tools, confirm the visible area is tidy, 

clear of background clutter, inappropriate or offensive posters, and other distractions. Ensure 

you dress appropriately and avoid using high traffic or noisy areas. Stay muted when you are 

not speaking and avoid eating/drinking during session. Before class session begins, test audio, 

video and lighting to alleviate technology issues. Technical Support  

Students should go to the Password Reset Tool if they have password issues. The page will 

provide instructions for resetting passwords and contact information if login issues persist. For 

other technical questions regarding eCourses, call the Center for Instructional Innovation and 

Technology Services (CIITS) at 936-261-3283 or email ciits@pvamu.edu.  

  

Communication Expectations and Standards  

Emails or discussion postings will receive a response from the instructor, usually in less than 

48 hours. Urgent emails should be marked as such. Check regularly for responses.  

  

Discussion Requirement  

Online courses often require minimal to no face-to-face meetings. However, conversations 

about the readings, lectures, materials, and other aspects of the course can take place in a 

seminar fashion. This will be accomplished by the use of the discussion board. The exact use 

of discussion will be determined by the instructor.  

  

It is strongly suggested that students type their discussion postings in a word processing 

application such as Word and save it to their PC or a removable drive before posting to the 

discussion board. This is important for two reasons:  1) If for some reason your discussion 

responses are lost in your online course, you will have another copy; 2) Grammatical errors 

can be greatly minimized by the use of the spell-andgrammar check functions in word 

https://mypassword.pvamu.edu/
https://mypassword.pvamu.edu/


 
 

 
 

processing applications. Once the post(s) have been typed and corrected in the word 

processing application, copy and paste to the discussion board.  

  

  

COVID-19 Campus Safety Measures   

  

To promote public safety and protect students, faculty, and staff during the COVID-19 

pandemic, Prairie View A&M University has adopted policies and practices for the Fall 2020 

academic term to limit virus transmission. Students must observe the following practices while 

participating in face-to-face courses and course-related activities (office hours, help sessions, 

transitioning to and between classes, study spaces, academic services, etc.):  

  

• Self-monitoring - Students should follow CDC recommendations for self-

monitoring. Students who have a fever or exhibit symptoms of COVID-19 should 

participate in class remotely and should not participate in face-to-face instruction.  

  

• Face Coverings - Face coverings (cloth face covering, surgical mask, etc.) must 

be properly worn in all non-private spaces including classrooms, teaching laboratories, 

common spaces such as lobbies and hallways, public study spaces, libraries, academic 

resource and support offices, and outdoor spaces where 6 feet of physical distancing is 

difficult to reliably maintain.   

  

• Physical Distancing - Physical distancing must be maintained between students, 

instructors, and others in course and course-related activities.  

  

• Classroom Ingress/Egress - Students must follow marked pathways for entering 

and exiting classrooms and other teaching spaces. Students should leave classrooms 

promptly after course activities have concluded, should not congregate in hallways and 

should maintain 6-foot physical distancing when waiting to enter classrooms and other 

instructional spaces.  

  

• Face-to-face Class - To attend a face-to-face class, students must wear a face 

covering (or a face shield if they have an exemption letter). If a student refuses to wear 

a face covering, the instructor should ask the student to leave and join the class remotely. 

If the student does not leave the class, the faculty member should report that student to 

the Office for Student Conduct for adjudication. Additionally, the faculty member may 

choose to teach that day’s class remotely for all students.  

  

  

  

  

  



 
 

 
 

• COVID-19 Guidelines for Student Conduct Adjudication - The mandatory 

COVID-19 Training/Certification taken by all students serves as the 1st Warning for 

violation of COVID-19 Guidelines.  

  

o 1st incident: upon review of Incident Report and finding of responsibility 

— Conduct Probation  

  

o 2nd incident: upon review of Incident Report and finding of responsibility 

— Suspension  

  

o Consult the Code of Student Conduct in the Student Planner or Student 

Conduct website for additional information on Conduct Probation and 

Suspension.  

  

• Personal Illness and Quarantine - Students required to quarantine must 

participate in courses and course-related activities remotely and must not attend face-to-

face course activities. Students should notify their instructors of the quarantine 

requirement. Students under quarantine are expected to participate in courses and 

complete graded work unless they have symptoms that are too severe to participate in 

course activities. Students experiencing personal injury or illness that is too severe for 

the student to attend class qualify for an excused absence. To receive an excused absence, 

students must provide appropriate documentation to the Office for Student Conduct, 

studentconduct@pvamu.edu.  

  

https://www.pvamu.edu/sa/student-conduct/
https://www.pvamu.edu/sa/student-conduct/
https://www.pvamu.edu/sa/student-conduct/


 
 

 
 

 

 

 

 

 

CHEG 4312-P01: Process Safety Engineering Fundamentals 

 

 

Homework Assignment 

 

• HAZOP study 

• Process Safety  

 

 

 

  



 
 

 
 

 



 
 

 
 

 



 
 

 
 

 

 


