Table 1. END OF SEMESTER COURSE  OUTCOME ASSESSMENT REPORT
CHEG 3023 Unit Operations
Fall 2019 SEMESTER
		Report Prepared by: Dr. Keisha Antoine 	Report Date:	December 20, 2019  

	

Semester
	

Analysis Type
	
Number of Students
	Outcome 2 (old Outcome e)
Ability to apply knowledge of mathematics, science, & engineering
	Outcome 7 (old Outcome i)
Ability to recognize the need for and the ability to engage in life long learning

	
	
	
	Expected Average
	Expected Percent of students at or above average
	Class Average
	% Students Above  Expected Average
	Expected Average
	Expected Percent of students at or above average
	Class Average

%
	% Students Above Expected Average

	Fall 2019
	Direct
	20
	75
	70
	78
	65
	75
	70
	86
	95

	Fall 2018
	Direct 
	28
	75
	70
	71
	65
	75
	70
	90
	100

	Fall 2017
	Direct
	35
	75
	70
	68
	58
	75
	70
	86
	100

	Fall 2016
	Direct
	35
	75
	70
	75
	54
	75
	70
	90
	97

	Fall 2015
	Direct
	25
	75
	70
	80
	87
	75
	70
	92
	100

	Fall 2014
	Direct
	24
	75
	70
	75.3
	70
	75
	70
	76
	75.7

	
Implementation Summary
	
	Review problems were given for each topic and most of them were solved in class. Instructor gave in class activity and group assignments.
Concepts of pressure and Bernouilli equation were taught with the aid of two lab assignments done in groups.
Scheduled office hours were provided to address student issues.
	A group project was given to the students related to practical issues so that they can visualize the problems. Some concepts were challenging for the students to visualize – viscosity, film thickness and choosing the endpoints for use in the Bernouilli equation. The lab assignments and the group work helped to fix a lot of these concepts for them.

	

Perceived Problems
	
	Students had difficulty conceptualizing the relationship between head and pressure.
Students relied heavily on the professor’s notes and were not inclined to read the text. Unit conversions is still an area of concern, but their ability is improving.
	Students had issues to conceptualize the relationship between head and pressure.
Students rely heavily on the professor’s notes and are not inclined to read the text. Unit conversions is still an area of concern, but their ability is improving.

	

Plans for Addressing Problems
	
	
Tutor and grader help are suggested.
More hands on / laboratory projects related to fluid dynamics can help them to understand better.
	
Tutor and grader help are suggested.
More hands on / laboratory projects related to fluid dynamics can help them to understand better.

	Overall Trend over Periods
	
	The class average increased and was above target of 75%. The number of students above the average decreased and was below the target of 70%.
	The class average decreased when compared to the previous semester but it still remained above the target of 75%. The number of students above the average decreased slightly when compared to the previous semester but was above the target of 70%.

	Were Expectations Met?
	Average≥75%?
70% students avg. ≥75%?
	YES
	YES




	
ABET Outcomes
	2.1: Ability to Define/Understand the Problem and then Plan the Project

	
	

	Assignment
	Q2-10/11/2019
	Project-Pressure group 9/16/2019
	T1-9/30/2019
	T2-Bernouilli Group-10/11/2019
	T3-PBCC Centrifugal-11/20/2019
	Final-12/6/2019
	Composite (2.1)

	Class Average per Assignment 
	8.3
	83.3
	52.6
	213.0
	84.5
	81.0
	166.1

	Maximum Points
	15
	100
	100
	245
	100
	105
	212.3

	 
	 
	 
	 
	 
	 
	 
	 

	1
	13.0
	81.0
	55.5
	234.0
	95.0
	99.0
	185.2

	2
	10.0
	81.0
	30.0
	217.0
	90.0
	87.0
	162.6

	3
	15.0
	81.0
	59.0
	215.0
	90.0
	80.0
	172.7

	4
	3.5
	81.0
	93.0
	234.0
	85.0
	86.0
	191.1

	5
	4.0
	78.0
	49.0
	186.0
	80.0
	51.0
	143.5

	6
	8.0
	81.0
	20.0
	217.0
	75.0
	89.0
	152.7

	7
	9.0
	93.0
	100.0
	217.0
	95.0
	94.0
	194.8

	8
	4.0
	78.0
	8.0
	215.0
	75.0
	44.0
	134.9

	9
	9.5
	93.0
	86.5
	186.0
	93.0
	93.0
	176.0

	10
	6.0
	81.0
	55.0
	215.0
	93.0
	97.0
	174.7

	11
	10.0
	93.0
	75.0
	234.0
	93.0
	87.0
	189.2

	12
	12.0
	78.0
	52.5
	217.0
	95.0
	80.0
	172.1

	13
	15.0
	78.0
	90.0
	186.0
	65.0
	99.0
	168.1

	14
	6.0
	81.0
	47.0
	215.0
	105.0
	102.0
	177.6

	15
	5.0
	81.0
	22.5
	186.0
	90.0
	72.0
	142.5

	16
	13.0
	81.0
	56.0
	186.0
	75.0
	101.0
	158.7

	17
	1.0
	81.0
	69.0
	215.0
	50.0
	36.0
	146.9

	18
	8.5
	93.0
	22.0
	234.0
	95.0
	82.0
	167.3

	19
	10.5
	93.0
	33.0
	234.0
	75.0
	88.0
	165.6

	20
	3.0
	78.0
	29.0
	217.0
	75.0
	52.0
	145.9

	 
	 
	 
	 
	ABET Outcome 2.1
	Class Average
	166.1

	 
	 
	 
	 
	
	Class Std Deviation
	17.5

	 
	 
	 
	 
	
	Class Average (%)
	78.2

	 
	 
	 
	 
	
	No. of students > Expected Class Average
	13

	 
	 
	 
	 
	
	% of Students > Class Average
	65





	7.1: Acquire new knowledge using the appropriate learning strategies

	

	Project-Pressure group 9/16/2019
	T2-Bernouilli Group-10/11/2019
	T3-PBCC Centrifugal-11/20/2019
	Average (7.1)

	83.3
	213.0
	84.5
	126.9

	100
	245
	100
	148.3

	 
	 
	 
	 

	81.0
	234.0
	95.0
	136.7

	81.0
	217.0
	90.0
	129.3

	81.0
	215.0
	90.0
	128.7

	81.0
	234.0
	85.0
	133.3

	78.0
	186.0
	80.0
	114.7

	81.0
	217.0
	75.0
	124.3

	93.0
	217.0
	95.0
	135.0

	78.0
	215.0
	75.0
	122.7

	93.0
	186.0
	93.0
	124.0

	81.0
	215.0
	93.0
	129.7

	93.0
	234.0
	93.0
	140.0

	78.0
	217.0
	95.0
	130.0

	78.0
	186.0
	65.0
	109.7

	81.0
	215.0
	105.0
	133.7

	81.0
	186.0
	90.0
	119.0

	81.0
	186.0
	75.0
	114.0

	81.0
	215.0
	50.0
	115.3

	93.0
	234.0
	95.0
	140.7

	93.0
	234.0
	75.0
	134.0

	78.0
	217.0
	75.0
	123.3

	ABET Outcome 7.1
	Class Average
	126.9

	
	Class Std Deviation
	9.0

	
	Class Average (%)
	85.6

	
	No. of students > Expected Class Average
	19

	
	% of Students > Class Average
	95





	7.2: Apply new knowledge to solve problems.

	

	Project-Pressure group 9/16/2019
	T2-Bernouilli Group-10/11/2019
	T3-PBCC Centrifugal-11/20/2019
	Average (7.2)

	83.3
	213.0
	84.5
	126.9

	100
	245
	100
	148.3

	 
	 
	 
	 

	81.0
	234.0
	95.0
	136.7

	81.0
	217.0
	90.0
	129.3

	81.0
	215.0
	90.0
	128.7

	81.0
	234.0
	85.0
	133.3

	78.0
	186.0
	80.0
	114.7

	81.0
	217.0
	75.0
	124.3

	93.0
	217.0
	95.0
	135.0

	78.0
	215.0
	75.0
	122.7

	93.0
	186.0
	93.0
	124.0

	81.0
	215.0
	93.0
	129.7

	93.0
	234.0
	93.0
	140.0

	78.0
	217.0
	95.0
	130.0

	78.0
	186.0
	65.0
	109.7

	81.0
	215.0
	105.0
	133.7

	81.0
	186.0
	90.0
	119.0

	81.0
	186.0
	75.0
	114.0

	81.0
	215.0
	50.0
	115.3

	93.0
	234.0
	95.0
	140.7

	93.0
	234.0
	75.0
	134.0

	78.0
	217.0
	75.0
	123.3

	ABET Outcome 7.2
	Class Average
	126.9

	
	Class Std Deviation
	9.0

	
	Class Average (%)
	85.6

	
	No. of students > Class Average
	19

	
	% of Students > Class Average
	95





Exercises for Evaluating Outcomes 2 and 7



[image: ]


[bookmark: _GoBack]BLANK PAGE
[image: ]


BLANK PAGE
[image: ]
image1.png
CHEG 3023 P02 Unit Operations Understanding Hydrostatic Pressure
Dr. Antoine September 16, 2019

Instructions
Students will form their own groups. Max of 5 students per group. Turn in group assignment on
September 27, 2019.

Objective
This assignment will study the theme of hydrostatic pressure measurements using Edibon FM-24 and
Edibon CAGC Gas Absorption Equipment.

Edibon FM-34
Goals

1. Read height or level for U-tube manometer, tank, angled-tube|

2. Derive an expression relating pressure to liquid height for the angled tube

3. Consider two angles —40° and 50° from horizontal. Calculate the absolute pressure in Pa and
Ib/in? (psi). Show sample calculations for the pressure one of the angles (your choice).

4. Isthe answer that you got in agreement with the level measured in U-tube manometer? If not,
explain why there may be a discrepancy. How would you improve on the experimental
procedure?

5. Using the formula for an inclined manometer, what do you expect the gage pressure to be for
an angle of 25°2 Show your work.

U-tube manometer in Edibon CAGC Gas Absorption Equipment
1. What are the two fluids in the manometer and what are their densities?
2. For 2 readings of air flow (1 high and 1 low — note their values), what are the level readings on

the manometer?
3. What are these level readings equal to in pressure in Pa? In bar?
4. Is this absolute or gage pressure?
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CHEG 3023 P02 Unit Operations Understanding Bgrnguill Principle
Dr. Antoine October 11, 2019
Instructions

Groups wil be assigned. Max of 5 students per group. Turn in group assignment on November 20, 2019.

Objective
Inthis assignment, students will study the principle of mechanical energy conservation (Bermouill
Principle) using Egiban PBCC Centrifugal Pump and the Venturi meter located on the Edibon AFT-8 Fluid
Friction in Pipes Equipment.

Ediban PBCC Gentrifugal Pump
The program measures pump speed in rpm, Byon (bar), Buscrocse (bar), torque (N,m), Q (L/min), H, (m),
W,..Disregard the values for pressures that the program records in carrying out these exercises.

Resources

1. UOCE, 7* Ed., Chapter 4, Mechanical Energy Equation (pp 86 - 94); Chapter 8, Centrifugal Pumps (pp
208-209), Ideal Pump (pp 210), Actual pump performance (211~ 212)

2. Chapter dc class notes (available on eCourses)

Instructions
1. Determine the pressure drop developed by the pump for various volumetric flow rates. This step is
required to answer question 3 of the Exercises,
a. Turn on the pump and the Egibon computer program.
b.Run the experiment for various opening of the discharge valve (a minimum of 4 readings of
the volumetric flow rate, Q). Record the data for use in Exercise 3,
NOTE: You can emil the data to yourselves or save the data to a flash drive.

Exercises
1. Using Begnauills principle, estimate the velocity of discharge of the tank. [50 points]
a. Measure volume of water in tank.
b.Measure dimensions of discharge port or tube
¢ MeasureZ,Z,
d. state your assumptions.
2. Use Begnouill principle to derive total head, H,in meters. [20 points]
3. Assuming the value of H, measured by the software is correct and using a to represent the suction
point and b to represent the discharge point, calculate the values of e, a0 Basoce: State your
assumptions and the additional variables that you measred. [50 points]

CHEG 3023 P02

Dr. Antoine

Unit Operations

Understanding Bgrnguill Principle

October 11, 2019

Venturi meter in Egibn AFT-8 Fluid Friction in Pipes

Dis

Resources

6.5 mm

1. UOCE, 7* Ed., Chapter 4, Mechanical Energy Equation (pp 86— 94); Chapter 8, Venturi Meter (pp
225-227)
2. Chapter dc class notes (available on eCourses)

Instructions

1. For 4 readings of volumetric flow rate (take replicates of each data point) [20 points]
Measure the pressures for the entrance, throat and downstream tap.

a

Flow rate, | Paoucs Bowet p(entrance >throat) | Pe, p(entrance >exit)
Qunits?] | funits?] [units?] [units?] [units?] | units?]
Exercises

1. How oes the pressure vary with distance in the venturi meter as the flow moves from the large
diameter to the small diameter? From the small diameter to the large diameter? Show the
variation of pressure vs. distance in the flow direction on a graph. [20 points]

2. How oes the velocity vary with distance in the venturi meter as the flow moves from the large
diameter to the small diameter? From the small diameter to the large diameter? Show the
variation of average velocity vs. distance in the flow direction on a graph. [20 points]
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CHEG 3023 P02 Unit Operations Centrifugal Pump Data Exercise
Dr. Antoine Noverber 20, 2019

Instructions
This assignment s to be done individually. Submit work on Taskstream,and online by Tuesday 11/26.

Objective
Inthis assignment, students will study the characteristics of a centrifugal pump by using EXCEL to
manipulate raw data obtained from Edibon PBCC Centrifugal Pump Equipment.

Ediban PBCC Centrifugal Pump
The program measures pump speed in rpm, Byion (bar), Buscrocse (bar), torque (N,m), Q (L/min), H, (m),
W,..Disregard the values for pressures that the program records in carrying out these exercises.

e, EDIOY

Resources

1. UOCE, 7* Ed., Chapter 4, Mechanical Energy Equation (pp 86 - 94); Chapter 8, Centrifugal Pumps (pp
208-209), Ideal Pump (pp 210, Actual pump performance (211~ 212)

2. Chapter dc class notes (available on eCourses)

Pump Hydraulics (available on eCourses)

NPSH (available on Courses)

e

Instructions
You have been provided with data file: 3000 rpm.txt.

Disregard values of pressure in the data.

Flow rates are under the SC-1 heading and have units of L/min.

Exercises

1. Plot total head, b, in meters vs. flow rate, Q (L/min) for various pump speeds, [20 points]

2. On the same graph as 1., plot efficiency lines connecting points of equal efficiency across
different pump speeds. (See Fig. 8.10 in UOCE 6% Ed.) [20 points]

3. Atwhat speed(s), flow rate(s) and total head(s) does the pump have the highest efficiency, 77
State your answer and show on graph. [30 points]

4. For a pump speed of 3000 rpm, plot total head, H, hydraulic power, N, and efficiency vs. flow
rate, Q. 130 points]

EXTRA CREDIT [20 POINTS]
Ifyou could add or remove any components o change the orientation of the equipment o this system,
how would you increase the efficiency of pumping water with this pump system?




