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2. Description of Outcome "6" and its Performance Criteria

Outcome 6:    
“An ability to develop and conduct appropriate experimentation, analyze and interpret data, and use 

engineering judgment to draw conclusions.” 

Sub-Outcomes and Performance Criteria 
6.1: Ability to develop experiments

6.2: Ability to conduct experiments 

6.3: Ability to analyze and interpret experimental data 

6.4: Demonstrate the use of engineering judgement to draw conclusions. 

3. List of Courses Used to Assess the Outcome
Outcome 6 is assessed in the following courses: 

CHEG 4101 Chemical Engineering Laboratory I

CHEG 4104 Chemical Engineering Laboratory II

4. Summary Assessment Results and Continuous Improvements

for Outcome “6” over the Assessment Years.

The average performance for all students in the 2 courses used to assess outcome 6 for the past three
academic years are shown below 



Problems identified and recommended actions to be taken to address problems 

 

1. At the course level 

 

Problems Identified in the Various Courses Recommended Actions Taken Basis for Action 

1. The students are competent in following 

equipment SOP and the laboratory manual 

to obtain their data. Data analysis and data 

manipulation using tools like EXCEL 

need improvement. Poor data analysis 

leads to poor conclusions. There is still a 

gap in their ability to make insightful 

connections between collected data and 

theoretical concepts. 

1. The department agreed at the meeting 

of the faculty that Instructors teaching 

the required courses should continue 

to demand the students to clearly 

present the following in their reports: 

(1) the response of the dependent 

variable as the as the independent 

variable was changed, 

2. (2) comparison of the experimental 

results the results predicted by theory 

and the reasons for an deviations from 

the theory, (3) estimation of 

experimental error, and (4) 

conclusions based on the objectives 

and results. The department also 

agreed at the meeting of the faculty 

that Instructors should provide 

assignments using the process 

simulation software such as 

ASPEN/HYSYS and function-based 

programming language such as 

MATLAB and POLYMATH. 

During the 2019-2020 academic year the 

following practices were implemented: 

Two new lecturers were added to the 

faculty for more effective course 

instruction. A senior lab coordinator was 

hired and this enabled the lab to be 

managed by a dedicated resource. A 

graduate student worked closely with the 

senior lab coordinator to commission 

equipment, to prepare the labs, and to 

participate during lab sessions. Practice 

sessions were given in the laboratory 

describing procedures for data 

acquisition and analysis. 

 

Design of Experiments (DOE). The two 

laboratory classes both contain DOE 

components, where the student teams 

must conceptualize a lab exercise in 

keeping with the theme of the lab course. 

An executive summary of the proposed 

lab exercise is provided to the instructor 

for feedback and evaluation. A final 

presentation is given by the student 

teams at the end of the semester for 

evaluation. 

 

 

2. At Department Level 
 

Going forward, the following are proposed for the 2020-2021 academic year: 

1. Continue to focus on data analysis and the use of data analysis tools. Linking data analysis to the 

interpretation of results, the development of the discussion and conclusion sections in the technical report. 

2. Continue DOE exercises to bolster student averages for this outcome. 
 

Basis of Action:  

The result of these actions was that the average for Outcome 6 was 82%, which exceeded the target average of 75%. 

This was an increase over 2018-2019 average of 61%. 



6. Sample Assignments and Justification of suitability of assignment for measuring the 

outcome in: 

 
CHEG 4011 Chemical Engineering Laboratory I 

CHEG 4031 Chemical Engineering Laboratory II 

 

  



OUTCOME “6” SPECIFIC ASSIGNMENTS USED TO

ASSESS THE OUTCOME IN 

 

CHEMICAL ENGINEERING LABORATORY I 

  



CHEMICAL ENGINEERING  

OUTCOMES SPECIFIC ASSIGNMENT COVER SHEET 

CHEG 4011 CHEMICAL ENGINEERING LABORATORY 

II 

FALL 2019 

Instructor: Dr. Keisha Antoine                 
 

Title of Assignment 

 

 

 

 

Outcome Measured Using this Assignment 

 

 

 

 

 
      Check the communication problem characteristics related to this assignment 

Ability to develop experiment                                                                                                                                                

Requires students to                                                                                                                                                                                                                  

x Identify the appropriate parameters or variables and relationships (independent, dependent and control variables), 

x Identify and select appropriate equipment or components for measuring the parameters                                                                             

x Provide steps for setting up and conducting the experiment and 

x Identify data collection method to support experiments (if needed) 

Ability to conduct experiments 

Requires students to  

x Conduct experiment while maintaining all safety precautions 

x Demonstrate knowledge of how to use the equipment safely 

x Collect and record data using appropriate units of measurement and significant figures 

Ability to analyze and interpret experimental data 

Requires students to 

x Present the data (raw /derived) in tabular or graphical form to meet the objectives and to aid in interpretation 

x Use appropriate statistical analysis methods to analyze and interpret data 

x discuss the raw and derived data/graphs and assess the validity of the results 

Demonstrate the use of engineering judgement in the development and analysis of the experiment                                                                   

Requires students to  

x Draw appropriate conclusions and recommendations using engineering judgement.  

 
Brief justification of why this assignment is suitable for this outcome 

  

McCabe-Thiele Method of Calculation for Number of Theoretical 

Stages 

 

 

Outcome 6 

An ability to develop and conduct appropriate experimentation, analyze and interpret 

data, and use engineering judgment to draw conclusions 

 

This is a laboratory experiment which in its nature, tests the outcome outlined above. 

 

 



CHEG 4011 CHEMICAL ENGINEERING LABORATORY II 

FALL 2019 

 

ASSIGNMENT STATEMENT/QUESTIONS 

GRADING SCHEME FOR MCCABE-THIELE METHOD OF 

CALCULATION FOR NUMBER OF THEORETICAL STAGES 
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McCabe-Thiele Method of Calculation for Number of Theoretical Stages 
 
Objective 
To calculate the theoretical number of stages for an equimolar ethanol-water mixture using the 
McCabe-Thiele method. 
 
Procedure 
You will need to measure or record: Reflux ratio, R, xD, xF, xB, the temperatures of each stage, volumetric 
flow rates of the distillate, D using valve ____ and the bottoms, L using valve ____.  You will use these 
flow rates to determine the molar flow rates.  Use the calibration curve for the pump vs. feed flow to 
determine the volumetric flow rate of the feed. 
  
Equipment Required  
Armfield UOP3CC Distillation column 
Armfield interface device  
WindowsTM PC with Armfield UOP3CC software installed  
  
Theory  
During rectification (fractionation) or stage distillation, the liquid and vapor products from each stage 
flow countercurrent to each other.  In the ideal case, the vapor stream, V and the liquid stream, L leave 
each stage in equilibrium.   
 
For countercurrent contact with multiple stages, the material balance on component A is given by the 
operating line equation: 
 
𝑉𝑉𝑛𝑛+1𝑦𝑦𝑛𝑛+1 + 𝐿𝐿𝑛𝑛−1𝑥𝑥𝑛𝑛−1 = 𝐿𝐿𝑛𝑛𝑥𝑥𝑛𝑛 + 𝑉𝑉𝑛𝑛𝑛𝑛 (11.4-2) 
 
The total material balance is given by: 
𝑉𝑉𝑛𝑛+1 + 𝐿𝐿𝑛𝑛−1 = 𝑉𝑉𝑛𝑛 + 𝐿𝐿𝑛𝑛  (11.4-1) 
 
Vn+1 is mol/h of vapor from tray n+1, Ln is mol/h liquid from tray n, yn+1 is mole fraction of A in Vn+1, and 
so on.  Fig. 1 shows the vapor and liquid streams entering and leaving a sieve tray at equilibrium. 
 

 
Fig. 1. A representation of the vapor and liquid streams arriving and leaving a sieve tray.  The vapor and 
liquid streams are at equilibrium. 
 
In a distillation, the stages are known as sieve plates or trays, which are arranged vertically in a tower 
(see Fig 2 below).  The feed enters the column somewhere near the middle of the column.  Vapor enters 
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the tray and bubbles through the liquid on this tray as the entering liquid flows across.  The vapor and 
liquid entering the tray are essentially in equilibrium.  The vapor continues up to the next tray where it is 
again contacted with a downflowing liquid.  In total, the vapor becomes enriched with the more volatile 
component (lower boiling component, A) as it ascends the column.  The downflowing liquid becomes 
more and more enriched with the higher boiling point component, B. 
 
The final vapor product coming overhead is condensed in a condenser and a portion of the liquid 
product, called the distillate is removed, which contains a high concentration of A.  The reflux is the 
remaining liquid that is not withdrawn from the condenser, instead, it is returned as a liquid to the top 
tray. 
 
The liquid leaving the bottom tray enters the reboiler, where it is partially vaporized, and the remaining 
liquid, which is lean in A or rich in B, is withdrawn as liquid product.  The vapor from the reboiler is sent 
back to the bottom tray. 
 
NOTE: In a theoretical tray, the vapor and liquid leaving are in equilibrium.  The reboiler can be 
considered as a theoretical stage or tray. 
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Fig. 2. Schematic of a distillation column containing sieve trays. 
 
For the enriching section,  
 
The theoretical stages are determined by starting at xD and stepping off the first plate to x1. 
 
Equipment Setup  
The equipment will be set up for you.  Use a reflux ratio of 5:1, i.e., R = 4. 
 
Treatment of Data 
Review section 11.4A, B for information on the calculation on the number of theoretical stages.  
Equations 11.4-1 to 11.4-11 in “Transport Processes and Separation Process Principles”, C.J. Geankoplis, 
4th Ed. 
 











Sample Graded Student Work













































There are zero ABOVE AVERAGE student samples available.  



CHEMICAL ENGINEERING  

OUTCOMES SPECIFIC ASSIGNMENT COVER SHEET 

CHEG 4011 CHEMICAL ENGINEERING LABORATORY 

II 

FALL 2019 

Instructor: Dr. Keisha Antoine                 
 

Title of Assignment 

 

 

 

 

Outcome Measured Using this Assignment 

 

 

 

 

 
      Check the communication problem characteristics related to this assignment 

Ability to develop experiment                                                                                                                                                

Requires students to                                                                                                                                                                                                                  

x Identify the appropriate parameters or variables and relationships (independent, dependent and control variables), 

x Identify and select appropriate equipment or components for measuring the parameters                                                                             

x Provide steps for setting up and conducting the experiment and 

x Identify data collection method to support experiments (if needed) 

Ability to conduct experiments 

Requires students to  

x Conduct experiment while maintaining all safety precautions 

x Demonstrate knowledge of how to use the equipment safely 

x Collect and record data using appropriate units of measurement and significant figures 

Ability to analyze and interpret experimental data 

Requires students to 

x Present the data (raw /derived) in tabular or graphical form to meet the objectives and to aid in interpretation 

x Use appropriate statistical analysis methods to analyze and interpret data 

x discuss the raw and derived data/graphs and assess the validity of the results 

Demonstrate the use of engineering judgement in the development and analysis of the experiment                                                                   

Requires students to  

x Draw appropriate conclusions and recommendations using engineering judgement.  

 
Brief justification of why this assignment is suitable for this outcome 

  

Introduction to Pump Characteristics and Performance 

 

 

Outcome 6 

An ability to develop and conduct appropriate experimentation, analyze and interpret 

data, and use engineering judgment to draw conclusions 

 

This is a laboratory experiment which in its nature, tests the outcome outlined above. 

 

 



CHEG 4011 CHEMICAL ENGINEERING LABORATORY II 

FALL 2019 

 

ASSIGNMENT STATEMENT/QUESTIONS 

GRADING SCHEME FOR INTRODUCTION TO PUMP 

CHARACTERISTICS AND PERFORMANCE 

  



Sample Graded Student Work







































OUTCOME “6” SPECIFIC ASSIGNMENTS USED TO

ASSESS THE OUTCOME IN 

 

CHEMICAL ENGINEERING LABORATORY II 



 

CHEMICAL ENGINEERING DEPARTMENT 

OUTCOMES SPECIFIC ASSIGNMENT COVER SHEET 

CHEMICAL ENGINEERING LABORATORY III 

SPRING 2020 

Instructor:  Dr. Jorge F. Gabitto 
 

Title of Assignment 

 

 

 

 

Outcome Measured Using this Assignment 

 

 

 

 

 

 
 

 

Brief  justification of why this assignment is suitable for this outcome 

 

 
 

 

 

  

 

Design of Experiments Presentation 

 

 

Outcome 6 

 
An ability to develop and conduct appropriate experimentation, 

analyze and interpret data, and use engineering judgment to 

draw conclusions  
 

This assignment demonstrates the ability of students to propose a new experiment 

considering feasibility, safety, cost, other relevant considerations.  

 

 



Sample Work



 

 

 

 

 

 

 

 

Kinetics of a (Solid-Liquid) 

Esterification Reaction 

 
By: Ashley Gutierrez 

Saidou Niandou Hassane 

Patricia Ujeyah 

Jaliil Zoundi 



Overview 

● Problem Statement 

● Theory 

● Abstract 

● Experimental Set-Up 

● Procedures 

● Expected Results 

● Discussion 

● Conclusion 

● References 



Problem Statement 

 

 
 

● Determine the reaction rate constants for the forward and backward reactions 

for esterification of acetic acid and n-butanol at different temperatures 



Theory 
Reaction: 

 

CH3COOH + C4H9OH ↔ C4H9COOCH3 + H2O 

 
Acetic Acid + Butanol ↔ Butyl Acetate + Water 

 

Kinetic Model: 

 
Among all the models the simplest model is the pseudo homogeneous model given by the following equation; 



Abstract 

● The synthesis of butyl acetate is done through esterification of acetic acid with-butanol 

● Esters has many wide applications, as well as a versatile solvent within the chemical industry 
● Within this experiment-: 

○ presence of acid catalyst 

○ Catalyst- Solid heterogeneous 

○ Reactions takes place on the surface of the catalyst 



Equipment Set-Up  

 
Equipment Used: 

 

Thermometer, 

Condenser, 

Sampling Port, 

Stirrer, and Baffle 



Procedure 

 
1. Set the temperatures of the heating chambers (at least four) at the desired levels and start heating. 

2. Take measured quantities of acetic acid and n-butanol in the two reactors. 

3. Place the reactors in the oil baths, start slow stirring and observe the reactor temperature. 

4. Once the desired temperature of the reaction mixture is attained, add the measured quantity of cation exchange resin (Amberlyst-15) in the 

reactor. Consider this time as the zero reaction time. 

5. Increase the speed of agitation to 1200 rpm. 

6. Remove samples from all the reactors. 

7. Keep removing the samples as per the time intervals indicated in the tables. 

8. Titrate weighed quantity of the sample against 0.5 M NaOH. 

9. Record the titration readings and calculate conversions at every time interval. 



Expected Result 
 

 

 

 

 
 



Result Graph 



Discussion 

● From the result we can observe an increase in the rate of reaction as the 

temperature increases 

 

 

● This reaction is therefore temperature sensitive 

 

 

● To reach a greater yield the temperature needs to be reach 60oC 



Conclusion 

 
● Esterification Reaction of Acetic Acid with butanol was successful 

● Investigations were conducted with the effect of molar ratios, temperatures, and catalyst 

● A stir speed ≥ 800 rpm was found sufficient for eliminating external diffusion 

● The conversion of the alcohol increased with increasing temperatures and initial amount of acid 



Conclusion cont. 

● Safety: Hazard: flammable materials, corrosive material 

 
 

Risk: Glassware breaking, fire ignition 
 

Mitigation: Rigorous training and extinguisher 
 

● Economics: Condenser- $50 , Thermometer- $10, Stirrer- $400, Sampling 

Port- $55 , Baffle- $130 

Total: $645 
 

● Feasibility: 1-2 hrs experiment, comprehensive material cost 
 

● Sustainability : Maintenance is minimal and affordable 



References 
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esterification of acetic acid using n- Butyl alcohol”, Journal of molecular catalysis, 
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Instructor:  Dr. Jorge F. Gabitto 
 

Title of Assignment 

 

 

 

 

Outcome Measured Using this Assignment 

 

 

 

 

 

 
 

Brief  justification of why this assignment is suitable for this outcome 

 

 
 

 

 

 

 

Typical Laboratory Report 

 

 

Outcome 6 

 
An ability to develop and conduct appropriate experimentation, 

analyze and interpret data, and use engineering judgment to 

draw conclusions  

 

This assignment involves a written report evaluated on technical content, grammar, 

professional writing, and report organization. Student ability to conduct proper 

experimentation, analyze the collected data, and draw appropriate conclusions is 

demonstrated.  
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Abstract 
 
In this experiment, we will be discussing and understand the reaction kinetics between three 

CSTRs in series. The objective is to investigate the conversion of reactant in a second-order 

reaction carried out in the three CSTR configuration. Generally, reactors depend greatly on the 

efficient mixing of the reactants from the chemical reaction. This experiment will also allow for 

the study of the dynamic behavior of the reaction occurring in the stirred tank as it approaches 

steady state conditions. The goal is to estimate the dynamic and steady state fractional 

conversion of the limiting reactant in the first tank connected to the other tanks using 

conductivity measurement data and calculate the residence time for the first CSTR. Results 

showed the conversion of the limiting reactant at steady state behavior is plotted as an ascending 

exponential until the reaction reaches flat line steady state. A descending exponential plot of 

concentration of NaOH 𝐶𝑎(𝑡)  changes dynamically until the CSTR reaches flat line steady state. 

The mean residence time for the first tank resulted as 8.75 mins. Many more question are 

answered about the reaction kinetic behavior of the CSTRs in the rest of this report.  

 

Theory 

This reaction: 

 

NaOH + H3COOC2H5   → CH3COONa + C2H5OH 

Sodium Hydroxide (A) + Ethyl Acetate (B) → Sodium Acetate (C) + Ethyl Alcohol (D) 

 

can be considered equal-molar and first-order with respect to both sodium 

hydroxide and ethyl acetate – and second-order overall, within the limits of 

concentration (0 - 0.1M) and temperature (20 - 40°C) studied. It is known 

that 1 g/mol of ethyl acetate reacts with 1g/mol of NaOH.  A mass balance 

for can be conducted over the reactor (at steady state), in terms of the two 

molar feed flows (FA and FB), resulting in an expression for the fractional 

conversion of NaOH (component A), XA, is as follows: 

 

𝑋𝐴 =
𝐴 consumed in reactor

𝐴 fed to reactor
=

𝐴 fed to reactor − 𝐴 leaving reactor

𝐴 fed to reactor
 

 

Since the concentration of NaOH (𝐶𝐴,feed) is given and known, we see a direct 

relationship between the fractional conversion of NaOH and the solution 

conductivity in the CSTR: 
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𝑋𝐴(𝑡) =
1

Λ𝑂𝐻− − Λ𝐶𝑂𝑂−
∙ [Λ𝑁𝑎+ + Λ𝑂𝐻− −

2 ∙ 𝜅(𝑡)

𝐶𝐴,feed
]  

 

 

 

Algebraic manipulation of previous equations from this theory yields a normalized 

fractional conversion (normalized by the steady-state conversion) in terms of the 

initial, final, and transient solution conductivities: 

  

𝑋𝐴(𝑡)

𝑋𝐴
𝑠𝑠 =

𝜅o − 𝜅(t)

𝜅o − 𝜅∞
 

 

 

 

 

 

Experimental Procedure 

 
Figure 1: CEP-MkII Stirred Tank Reactors in Series Experimental Setup 
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Procedure Steps: 

1. Make 5.0-liter batches of 0.1M sodium hydroxide and 0.1M ethyl acetate 

solutions. 

2. Remove lids of the reagent vessels and carefully fill with the reagents to a 

level approximately 50mm from the top. Then, put the lids back on. 

 

3. Conductivity data will be collected until a steady state condition is 

reached in the reactor and this will take approximately 45 minutes. It is 

advisable to set the data collection period to 60 minutes. 

 

4. Using the calibration graph for each of the feed pumps, set the pump speed 

controls to give 80 ml/min flowrate from each tank.  

 

5. Set the agitator speed controller to 10.0 with 84% max capacity.  

 

6. Turn on both feed pumps and agitator motor and begin taking readings. 

 

7. It has been determined that the degree of conversion of the reagents affects 

the conductivity of the reactor contents so that recording the conductivity 

with respect to time using the Armfield data logger can be used to calculate 

the amount of conversion.  
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Results & Discussion 

  
 According to Anderko and Lencka, the net conductivity of an aqueous solution is 

dependent on the concentration of all ionic species in the solution (1997). Therefore, the net 

conductivity can be determined by summing up the product of all their concentrations and 

molar conductivities. This supports the conductivity expression given in the lab manual. 

First, the fractional conversion of NaOH is given by the concentration of NaOH and the 

molar conductivities of the ions in the solution. Once the conversion of NaOH is calculated 

for each time (t), a plot can be generated as the following:  

 

Figure 2: Conversion of NaOH in CSTR vs. time 

 

In this plot, the conversion is seen to increase over time till it approaches a value. Once it 

has reached this value, the conversion remains the same for the remainder of the reaction. This 

value is known as the steady state conversion and is characterized by the flattening of the 

conductivity, and as a result conversion, curve. From Figure 2, the steady state conversion: 

𝑋𝐴
𝑠𝑠 = 0.445. Next, the change in concentration of NaOH over time as the CSTR approaches 

steady state will be analyzed. The concentration of NaOH can be calculated by rearranging the 

conversion equation in the lab manual to solve for concentration. After the concentration is 

calculated for each time (t), the following plot is generated as the following: 
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Figure 3: NaOH concentration vs. Time 

 

This plot shows the concentration of NaOH reducing as the reactant is consumed and the 

reaction progresses. The concentration is seen to sharply reduce, as the conversion increases, till 

the curve finally flattens out as the reaction reaches steady state.  

 

In the lab manual, the concentration of NaOH in the feed tank, 𝐶𝐴,𝑓𝑒𝑒𝑑 is identified to be 

twice the concentration of NaOH in the first reactor, 𝐶𝐴𝑖. Since the feed from both feed tanks are 

equimolar, there is twice the number of moles in the first reactor as in the NaOH feed tank. Since 

the moles of NaOH remained the same from the feed tank to the reactor, the concentration of 

NaOH in the reactor would be half of what it was in the feed tank.  

 

From the data, since 𝑋𝐴
𝑠𝑠 = 0.445, 25% of the steady state conversion is 𝑋𝐴

0.25,𝑠𝑠 =

0.445 ∗ 0.25 = 0.11, 50% is 𝑋𝐴
0.5,𝑠𝑠 = 0.22, and 75% is 𝑋𝐴

0.75,𝑠𝑠 = 0.33. The time to reach each 

conversion is given in the table below: 

 

Table 1: Time to reach steady state conversion 

 

Percent Steady State (%) Conversion Elapsed Time (seconds) 

25% 𝑋𝐴
𝑠𝑠 = 𝟎. 𝟏𝟏 27 

50% 𝑋𝐴
𝑠𝑠 = 𝟎. 𝟐𝟐 54 

75% 𝑋𝐴
𝑠𝑠 = 𝟎. 𝟑𝟑 117 

 

The corresponding conductivities can be calculated by rearranging Eq. 3 from the theory 

to solve for 𝑘∞ and changing the values of 𝑋𝐴
𝑠𝑠 to those calculated at 25%,50%, and 75%. The 

calculated and measured theoretical conductivities are given in the table below: 
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Table 2: Conductivities for different percentages of steady state 

 

Percent Steady State 

(%) 

Conversion Calculated Conductivity 

(mS/L) 

Measured Conductivity 

(mS/L) 

25% 𝑋𝐴
𝑠𝑠 = 𝟎. 𝟏𝟏 7.944 7.843 

50% 𝑋𝐴
𝑠𝑠 = 𝟎. 𝟐𝟐 7.389 7.403 

75% 𝑋𝐴
𝑠𝑠 = 𝟎. 𝟑𝟑 6.833 6.820 

100% 𝑋𝐴
𝑠𝑠 = 𝟎. 𝟒𝟒𝟓 6.275 6.275 

 

 

Based on the known values of conductivities, the percentage of steady state achieved by the 

system can be determined from a plot of the percent steady states vs. measured conductivity.  

 

 

 

Figure 4: Conductivity Calibration Curve 

 

From this plot, once a conductivity is measured, it can be plugged in to determine the percentage 

of steady state achieved at that conductivity. 

Finally, the residence time of the first reactor (𝜏) can be calculated from the volume of the 

reactor and its volumetric flowrate by the following equation (1).  

 

𝜏 =
total reactor volume

total volumetric flow rate
       (1) 

 

Therefore,  

𝜏 =
700 𝑚𝑙
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𝑚𝑙

𝑚𝑖𝑛

= 8.75 𝑚𝑖𝑛 

0

10

20

30

40

50

60

70

80

90

100

6 6.5 7 7.5 8 8.5

%
 o

f 
St

ea
d

y 
St

at
e 

A
ch

ie
ve

d
 

Conductivity (mS/L)

Conductivity Calibration Curve

Commented [P6]: Just use a curve conversion vs. 
conductivity. You complicated things unnecessarily.  



 7 

 

 

Conclusion 
 

The data used for this experiment confirmed that we were able to find at least one 

reference that can support the conductivity equation by the summation of the product of all their 

concentrations and conductivities. The plot of fractional conversion of NaOH as a function of 

time resulted as an increasing exponential slope until it reached the steady state condition at 

around 400 secs at 0.45 conversion. A plot was developed for how the concentration of NaOH 

changes dynamically as the CSTR approaches steady state showing the concentration slope 

decreasing exponential over time. This means the NaOH reactant is being consumed as the 

reaction is progressing over time. According to the lab manual provided, since the feed tanks 

were equal molar, the first CSTR would have twice the number of moles. Since the moles of 

NaOH remained the same from the feed tank to the reactor, the concentration of NaOH in the 

reactor would be half of what it was in the feed tank. The time was measured for the CSTR 

within 25%, 50% and 75% conversion of its steady state conversion which resulted as: 27 secs. 

54 secs, and 117 secs. A calibration curve was created based on known conductivity values to the 

percentage of steady state showing a linearly descending slope. The residence time was 

calculated using the total reactor volume over the total volumetric flow rate creating a mean 

residence time 8.75 mins.  
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Technical Content Maximum Grade 

Abstract/Objective 5 4 

Theory 5 4 

Results 5 4 

Conclusions 5 4 

Total = 16/20 20 16 
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Writing Content   
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Professional content 5 4 
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ASSIGNMENTS FOR OUTCOME 5 
 

An ability to function effectively on a team whose members 

together provide leadership, create a collaborative and inclusive 

environment, establish goals, plan tasks, and meet objectives.  
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CHEMICAL ENGINEERING DEPARTMENT 

OUTCOMES SPECIFIC ASSIGNMENT COVER SHEET 

Chemical Engineering Laboratory III 

FALL 2021 

Instructor:  Dr. Jorge F. Gabitto 

Title of Assignment 

 

Outcome Measured Using this Assignment 

Brief  justification of why this assignment is suitable for this outcome 

Report 2 

Outcome 5 
An ability to function effectively on a team whose members together provide 

leadership, create a collaborative and inclusive environment, establish goals, 

plan tasks, and meet objectives.  

The rubric used to grade the report assesses the students planning, organization, and collaborative 

environment. Student participation is also assessed by private communication related to the activity. 
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CHEMICAL ENGINEERING DEPARTMENT 

OUTCOMES SPECIFIC ASSIGNMENT COVER SHEET 

Chemical Engineering Laboratory II 

FALL 2021 

Instructor:  Dr. Jorge F. Gabitto 
 

Title of Assignment 

 

 

 

Outcome Measured Using this Assignment 

 

 

 

 

 

 

Brief  justification of why this assignment is suitable for this outcome 

 

Report 3 

Outcome 5 
An ability to function effectively on a team whose members together provide 

leadership, create a collaborative and inclusive environment, establish goals, 

plan tasks, and meet objectives.  

 

The rubric used to grade the report assesses the students planning, organization, and collaborative 

environment. Student participation is also assessed by private communication related to the activity.  



 55 

 



 56 

 



 57 

 



 58 

 



 59 

 



 60 

 



 61 

 



 62 

 
 

  



 40 

  
  

ASSIGNMENTS FOR OUTCOME 5 
 

An ability to function effectively on a team whose members 
together provide leadership, create a collaborative and inclusive 
environment, establish goals, plan tasks, and meet objectives.  
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CHEMICAL ENGINEERING DEPARTMENT 

OUTCOMES SPECIFIC ASSIGNMENT COVER SHEET 
Chemical Engineering Laboratory III 

SPRING 2022 
Instructor:  Dr. Jorge F. Gabitto 

 
Title of Assignment 

 
 
 

Outcome Measured Using this Assignment 
 

 
 
 
 
 
Brief  justification of why this assignment is suitable for this outcome 

 

Report 1 

Outcome 5 
An ability to function effectively on a team whose members together provide 
leadership, create a collaborative and inclusive environment, establish goals, 
plan tasks, and meet objectives.  
 

The rubric used to grade the report assesses the students planning, organization, and collaborative 
environment. Student participation is also assessed by private communication related to the activity.  
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CHEMICAL ENGINEERING DEPARTMENT 
OUTCOMES SPECIFIC ASSIGNMENT COVER SHEET 

Chemical Engineering Laboratory III 
SPRING 2022 

Instructor:  Dr. Jorge F. Gabitto 
 

Title of Assignment 
 

 
 

Outcome Measured Using this Assignment 
 

 
 
 
 
 
Brief  justification of why this assignment is suitable for this outcome 

 

Report 2 

Outcome 5 
An ability to function effectively on a team whose members together provide 
leadership, create a collaborative and inclusive environment, establish goals, 
plan tasks, and meet objectives.  
 

The rubric used to grade the report assesses the students planning, organization, and collaborative 
environment. Student participation is also assessed by private communication related to the activity.  
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