END OF SEMESTER COURSE OUTCOME ASSESSMENT REPORT
CHEG 2053 P01 MATERIAL AND ENERGY BALANCE: FALL 2019 SEMESTER
Report Prepared by: Dr. KEISHA ANTOINE		Report Date:		December 20, 2019
		

Semester
	

Analysis Type
	
Number of Students
	Outcome D1 (old Outcomes a&e combined)
An ability to identify, formulate, and solve fundamental engineering problems by applying principles of engineering, science, and mathematics.
	Outcome e
Ability to identify, formulate, and solve engineering problems

Now combined with outcome a in new Outcome D1

	
	
	
	
Expected Class Average
	
Expected Percent of students at or above average
	

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

Class Average
	
% Students meeting Expected Average

	Fall 2019
	Direct
	13
	75
	70
	54
	8
	
	
	
	

	Spring 2019
	Direct
	25
	75
	70
	83
	84
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
Implementation Summary
	Items implemented from previous report or after meeting previous instructor
	I spent extra contact hours instructing on basics – mathematical manipulations statistics, linear interpolation, calibration; physics and chemistry: pressure, moles, molecular weight balancing equations and stoichiometry. I focused also on fixing these concepts with mass balances for non-reactive and reactive systems.
	

	

Perceived Problems
	Perceived problems are directly related to the PC and the sub items under them
	This semester’s students did not seem especially motivated to perform. They enjoyed doing the group assignment, but individual performance was lacking. Additionally, even though we did several examples in class, most students still struggled to understand the chemical terminology: “distillation column”, “product was recovered”, “5% of x component in the feed was recovered in the overhead”. This suggested that the students did not spend adequate time in self-study or doing the assigned reading and recommended homework.
	

	

Plans for Addressing Problems
	
Plans for address specific measures to address PC and their sub areas
	To increase motivation of students to study, I am thinking about making the early parts of the course closed book.
	

	Overall Trend over Periods
	Ascertain if there were improvements over previous semesters
	The overall performance went down when compared to the previous semester.
	

	Were Expectations Met?
	Class Average ≥75% and ≥70% of Students Performed at or Above Expected Average. 


	
NO
	
N/A 
Transition to new ABET Student Learning Outcomes
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Exercises for Evaluating Outcome D1
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5. Ammonais oxidized to nitric oxide in the following reaction:
4NH, + 50, — 4NO + 6H;0

1§50 ke/h of ammonia and 100 kg/h of oxygen are fed to 2 continuous reactor, determine:
3. The limiting reactant
b. The extent of reaction
€ The mass of NO produced in kg/h i the reaction proceeds to completion
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FACTORS FOR UNIT CONVERSIONS

Quantity

Equivalent Values

Mass

Length

Volume

Tkg = 1000 g = 0001 meric ton (1onne) = 2.20462 b, = 3527392 02
Llbw = 16075 10~ ton = 453.593 8 = 0453593 ke

1m = 100cm = 1000 mum = 10° microns (um) = 10° angstroms (A)

39.371n = 3.2808 ft = 1.0936 yd = 0.0006214 mile

12in=1/3yd = 03048 m = 30.48em

000L = 10 e = 10° mL = 353145 ¢

= 219.97 imperial gallons =264.17 gal = 1056.68 gt

728 n’ = 7.4805 gal = 29922 gt = 0.028317 m’ = 28317L.

.43 bw/ 1
ater a14C (eerence forspecifc graviies)

e

101325 10° N/ (Pa) = 101325 KPa = 1.01325 b
101325 X 10°dynesem” = 14.696 Iy (ps)
760mm He at0°C tom) = 10333 m H.00) a 4°C
20921 inches He at0°C = 406.8 inches H:0() t 4°C
Nom = 10 erps = 107 dyne-cm = 1 kg
778 % 1077 KW-h = 0.23901 cal = 0.23901 x 10° kal(fod calorie)
7376 1y = 9.486 x 107 Bra

TN SATS
T T AT
M=y My 4y 4o = ¥iM;
o
T &3

components
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Group All participants

ABET Outcomes D1: An ability to identify, formulate, and solve fundamental engineering problems by applying principles of engineering, science, and mathematics. 

Assignment Q1-9/4/2019 Q2-9/18/2019 Q3-9/27/2019

Q4-10/18/2019 T1-9/27/2019 T2-group Final-12/9/2019 Composite (D1)

Class Average/Assignment (D1) 6.8 5.5 4.4

10.7 41.8 110.5 30.0 73.9

Maximum Points 11 10 13

25 100 153 100 138.0

1 8.5 8 8

18.0 83 136.0 96.5 120.2

2 11 8.5 7

1.0 74 132.0 21.5 93.3

3 3.5 8 1

1.0 10 73.0 1.0 36.2

4 6 5 1

10.0 12 136.0 3.5 64.5

5 5.5 1 8

5.0 52 132.0 15.5 81.4

6 6 1 1

5.0 26 132.0 29.0 73.1

7 6 3

23.0 35 132.0 13.0 76.5

8 7 1 2

5.0 55 73.0 45.0 65.5

9 1.5 10 5

10.0 34 136.0 64.0 89.3

10 11 4 7

23.0 58 73.0 37.5 70.8

11 9 9 5.5

23.0 49 136.0 48.0 95.3

12 7 7 4.5

5.0 0 73.0 0.0 33.9

13 6 6.5 3

10.0 56 73.0 15.0 60.5

73.9

23.6

53.5

1

8

Class Std Deviation

Class Average (%)

No. of students >  Expected Class Average

% of Students > Class Average

Class Average


image2.png
CHEG 2053 P01

Dr. Antoine CHEG 2053 P01 ergy Balances Dr. Antoine

1

Student. Student.

1. fthe Prandti number, N s given by: 2. Aseed crystal of diameter D (mm) is placed in a solution of issolved salt and new crystals are:
Ny, =K observed to nucleate (form) at  constant rate 7 (crystals/min). Experiments with seed crystals of

different sizes show that the rate of nucleation veries with the seed crystal diameter as
rerystals /min) = 200D ~ 100> (D inmm)
2. What are the units of the constants 200 and 102 (Assume the given equation is vald and therefore
dimensionally homogeneous.) 10 points]

Where g5 = heat capacity, = lid viscosit, «= thermal conductvty. For a partcuer. i
0.5831/(g.20), = 0.286 W/(2C) and = 1936 e[ What s the value of ? 15 points]

b. Calculate the crystal nucleation rate in crystals/s corresponding to a crystal diameter of 0.070 inch.
15 points]
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3. The solubilities of Liserine (L-ser) in water have been measured at several temperatures producing
the following data

&) 2834 | 2859 | 289.3 [ 299.1 [ 3160 | 317.8 | 3229 [ 327.1
x{mole faction L Ser) | 00400 | 00426 | 0.0523| 00702 [ 0.1091 [ 01144 [ 0.1181 | 0.1248

What s the value of x for 7= 3252 [25 points]
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4 Amixture is 12.0 moless methyl alcohol (CH:0), 73.0 moless methyl acetate (C:#:0s) and 15 mole%s

acetic acid (C:H:0:). [M(carbon) = 12; M (hydrogen) = 1; M (oxygen) = 16]
2. Calculate the mass fractions of each compound. [15 points]

b, Whatis the average molecular weight of the mixture? [10 points]
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5. The specific gravity of gasoline is approximately 0.70.

FACTORS FOR UNIT CONVERSIONS
2. Estimate the mass (k) of 65.0 lters of gasoline. [10 poins] i i
Mass Thg = 1000 = 0.001 meric (on 1onne) = 220462 by = 35.27392 02
1bo = 1607 = 5 107 on = 453.593 g = 0453593 ke

Length | 1m = 100cm = 1000 mm

f microns i) = 10° sngsoms (A)
93630 = 0.0006214 mile
308 m = 30.48em
Volume. 1m’ = 1000L = 10° cm® = 10° mL = 35.3145 ft*

2 219.97 mperial gallons = 26017 gl = 1056680
110 = 1728in’ = 7.4805 gal = 29.922qt = 0.028317 m"

8317L

Density | 1 glem’ 6243 b/t
water at 4°C reference for specfic gravities)
Foree Ikg-nis® = 10° dynes = 10° -cms® = 022481 Iy
321741by fUs® = 4.4482N = 4.4482 x 10° dynes.
Pressure 101325 X 10° N/ (Pa) = 101.325 kPa = 101325 bar

101325 X 10° dynesicm” = 14,696 lbyin (ps)

760 mm He at0°C (o) = 10.333 mH0() at 4C
= 29921 inches H at0°C = 406.8 inches H0() t 4C
1N-m = 107 ergs = 107 dyne-cm
2778 X 1077 KW-h = 0.23901 cal
07376111 =9.486 x 107 Bua
Jis = | Nomis = 023901 calls = 0.7376 s
486X 10~ Buss = 1.341 x 10 hp

o e g o () o (10

ke-ms
23901 x 107 keal (food caloric)

1000g 535938)"

= by + 32+ il
components
1%, x %

M G M
comfBuanes
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1. Gilchrst Room 137, the disilation column, the Armiield UOP3C, will b fed 2 5050
‘ethanol/water mixture (by weight) for the CHEG 4011 lab exercise. To make up this feed, the senior
1ab coordinatorwill mix a 43 g2 ethanolwater solution ith 98.9% sore-bought ethanol. 15 Lof
he 50:50 ethanolter misture s require for a run, what volumes of 43% exhancl and 99.9%
ethanol are required?
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2. A 100 kpl/h stream that is 87 mols carbon tetrachloride (CCly) and 3% carbon disulfide (CS;) i to
be recovered from the bottom of 2 distillation column. The feed to the column s 16 mol% €5, and
84% CCli, and 2% of the CCl entering the column is contained in the overhead strearm leaving the
top of the column. Calculate the mole fractions of CCl in the overhead stream, and determine the
molar flow rates of CCls and CS; n the overhead and feed streams.
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