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Course Description
in ABET Format

Course number and name:
Credits and contact hours:

Instructor’s or course
coordinator’s name:

Text book: Title:

Author:
Publisher, Year & Edition:

a. Other Supplemental material

Specific course information
a. Brief description of the content of
the course (catalog description)

b. Prerequisites or

Co-requisites

c¢. **Indicate whether a required,
elective, or selected elective (as
per definition provided) course in
the program

MCEG 2301 [2013] Thermodynamics I

3 credit hours; 3 contact hours

Dr. Paul O. Biney

Thermodynamics: An Engineering Approach, 9" edition, 2018, McGraw
Hill: ISBN 978-1-259-82267-2.

Yunus Cengel, Michael A. Boles & Mehmet Kanoglu,

McGraw Hill, 2018

Fundamentals of Engineering Thermodynamics, 7th edition
M. J. Moran, H. N. Shapiro, D. D. Boettner and M.B. Bailey
ISBN-10: 0470495901

ISBN-13: 978- 0470495902

First Law, transformation of energy, theoretical limitations, Second Law,
absolute temperature, entropy, and available energy, properties of gases,
liquids, and vapors, and irreversibility.

MATH 2414 [2024]* and PHYS 2325 [2513].

None

Required

a. Specific goals for the course specific outcomes of instruction b. Explicitly indicate which of the student
(e.g. The student will be able to explain the significance of current  outcomes listed in Criterion 3 or any other

research about a particular topic.)

outcomes are addressed by the course.
The specific goals for the course specific

Given a complex engineering problem, students will be able to : outcomes listed on the left column will address

the following student learning outcomes:

1. Identify and Formulate engineering/technical/computing problems using principles

of engineering/mathematics/science

Given an engineering problem, the students are able to:

i. Understand the given problem and identify the subject area and concepts
involved.
ii. Convert the problem into a well labeled sketch (such as free body diagram, flow chart, Non ABET Outcome (8)
functional block diagram, schematic diagram). An ability to identify, formulate, and

iii. Formulate the engineering problem into a mathematical model [using basic,
intermediate and advanced mathematics ranging from algebra & trigonometry,

solve engineering problems by applying

calculus, probability & statics, complex analysis to Fourier transform & LaPlace princip]es of engineering, science, and

transforms] or experimental framework stating all relevant assumptions.
iv. Fornulate the engineering problem into an engineering model [using relevant laws

mathematics.

and equations from engineering and science areas) stating all relevant assumptions.

2. Solve the problems

Given an engineering problem that has been formulated, students are able to:




i. Solve the resulting engineering/mathematical/science formulations analytically,
numerically, experimentally or through the use of appropriate software or computer
program.

ii. Evaluate and interpret the result.

Brief list of topics to be covered

Introduction and Basic Concepts 5 hrs
Energy, Energy Trans-fer, and General Energy Analysis 4 hrs
Properties of Pure Substances 5 hrs
Energy Analysis of Closed Systems 4 hrs
Mass and Energy Analysis of Control Volumes 7 hrs
The Second Law of Thermodynamics 5 hrs
ENTROPY & Principle of Increase of Entropy 5 hrs
Fuels, combustion, first and second law analysis of reacting systems 4 hrs
Detailed Design — Analysis and Refinement and application to project 5 hrs

*Course numbers in bracket are the old course numbers
**Required courses are required of all students in the program, elective courses (often referred to as
open or free electives) are optional for students, and selected elective courses are those for which students

must take one or more courses from a specified group. Please hide all of the row and column lines when
done.




PRAIRIE VIEW

SYLLABUS

A&M UNIVERSITY

Instructor:

Section # and CRN:

Office Location:

Office Phone:

Email Address:

Office Hours:

Mode of
Instruction:

Course Location:

Class Days &
Times:
Catalog
Description:

Prerequisites:
Co-requisites:

Required Text(s):

Recommended
Text(s):

MECHANICAL ENGINEERING DEPARTMENT
MCEG 2301 Thermodynamics |
Fall 2021 Semester

Dr. Paul O. Biney

Lecture Section PO1: CRN 16910; Recitation Section P81: CRN 16914
C.L. Wilson Engineering Building, Room 102B

936-361-9842

pobiney@pvamu.edu

Mondays: 2:00 — 5:00 PM; Wednesdays: 2:00 PM — 5:00 PM; Other times by
appointment

Face to Face

New Electrical Engr Bldg Room 115 for Section P01

S.R. Collins Engr Tech Bldg Room 224 for Recitation Section P81
PO1: TR 8:00 — 9:20 AM; P81: T 5:00 — 5:50 PM

MCEG 2301 Thermodynamics |: 3 semester hours.

First Law, transformation of energy, theoretical limitations, Second Law, absolute

temperature, entropy, and available energy, properties of gases, liquids, and vapors,
and irreversibility.

MATH 2414 OR MATH 2024 and PHYS 2325 OR PHYS 2513
None

Thermodynamics: An Engineering Approach, 9™ edition, Yunus Cengel, Michael A.
Boles & Mehmet Kanoglu, 2018, McGraw Hill: ISBN 978-1-259-82267-2.


mailto:pobiney@pvamu.edu
https://pvamu-preview.courseleaf.com/search/?P=MATH%202024
https://pvamu-preview.courseleaf.com/search/?P=PHYS%202513

Student Learning Outcomes:

Core
Curriculum
Outcome
Alignment

Student
Learning
Outcome #
Alignment

Upon successful completion of this course, students will be able to:

Define thermodynamics, closed and open systems, control volume, steady and unsteady processes

Apply both the SI and English system of units

Define and describe properties of a system such as temperature, pressure, density specific volume, internal energy,
enthalpy and entropy

Define and discuss the concepts of heat, work, and other forms of energy

Determine the properties of a pure substance from thermodynamic tables

Discuss the physics of phase change processes and illustrate P-v, T-v, P-T, property diagrams and P-v-T surfaces of
pure substances

Describe the ideal gas law and apply it to solve thermodynamics problems and use the compressibility chart for non
ideal gases.

Apply the First Law of Thermodynamics to closed and open systems undergoing both steady and unsteady processes Empirical

Apply the first law to real systems such as nozzles & diffusers, compressors and pumps, boilers and condensers, heat

. . L n
exchangers, the steam power plant, the refrigeration and other engineering systems. and

Explain the 2*¢ Law of Thermodynamics Quantitative

OO N O WA WIN=-

Skills

Identify valid processes as those that satisfy both the first and second laws of thermodynamics.

-
o

Define and discuss thermal energy reservoirs, reversible and irreversible processes, heat engines, refrigerators, and
heat pumps

11

Analyze and solve problems involving Carnot and real heat engines, refrigerators and heat pumps.

12

Describe the Kelvin—Planck and Clausius statements of the second law of thermodynamics

13

Define and explain what entropy is

14

Find the entropy change of real substances from available tables and compute the entropy change for ideal gases.

15

Define isentropic process and efficiency and analyze non isentropic devices .

16

Perform entropy balance and determine the irreversibility of different processes.

17

Q0 (00|00 |00 |00|0 |0 ©Of00(00| ©O0|0O| ©OO| 00|00 |00| ©O|Co|Co

Analyze a process to determine if the process is possible, impossible, or reversible as described.

Add other objectives or specialized accrediting agency requirements as needed.

How Mechanical Engineering Courses meet Department Objectives & ABET Criterion 3
Specific objectives of the Mechanical Engineering Program are to produce graduates who will:

1. have the necessary knowledge and skills to enable them have successful careers in mechanical
engineering and related fields;

2. have leadership skills to advance their careers through increasing levels of responsibilities and
leadership;

3. have the necessary educational background to successfully pursue graduate or advanced
professional degrees and continuing professional development, and

4. actively participate in professional and community services.

ABET Ceriterion 3: Program Outcomes and Assessment
Engineering Programs must demonstrate that their graduates have:

Outcome New Student Learning Outcome

An ability to identify, formulate, and solve complex engineering problems by applying principles of
engineering, science, and mathematics (including use of the techniques, skills, and modern engineering
tools necessary for engineering practice)

An ability to apply engineering design to produce solutions that meet specified needs with consideration
of public health, safety, and welfare, as well as global, cultural, social, environmental, and economic
factor (including use of the techniques, skills, and modern engineering tools necessary for engineering
practice). Partly covered in the course but not assessed in this course

An ability to communicate effectively with a range of audiences

7




An ability to recognize ethical and professional responsibilities in engineering situations and make
informed judgments, which must consider the impact of engineering solutions in global, economic,
environmental, and societal contexts

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

An ability to develop and conduct appropriate experimentation, analyze and interpret data, and use
engineering judgment to draw conclusions (including use of the techniques, skills, and modern
engineering tools necessary for engineering practice)

An ability to acquire and apply new knowledge as needed, using appropriate learning strategies

science, and mathematics

An ability to identify, formulate, and solve engineering problems by applying principles of engineering,

Assessment Matrix

MCEG Courses ABET EAC Student Outcomes 1-7
Fall 2018 | Spring 19 | Fall 2019 | Spring 2020 | Fall 2020 | Spring 2021 | Fall 2021 | Spring 2022
1021 Mech. Drawing & Desg. 2 2 2 2 2SACS 2SACS
2013 Thermodynamics I 8SACS 8SACS 8SACS 8SACS 8SACS 8SACS
2023 Materials Sci/Engr. 8SACS 8SACS 8SACS 8SACS 8SACS 8SACS
2053 Engineering Mechanics 11 8SACS 8SACS 8SACS 8SACS 8SACS 8SACS
3011 Measurement Lab 7 6 7 6 7 6 7 6
3013 Heat Transfer 1 1 2 1 2 1
3021 Thermal Sci. Lab 6 6 6 6 6 6
3023 Thermodynamics 11 1 1 1 1 2 2
3031 Manufacturing Lab 2 4 2 4
3033 Manufacturing Proc 2 4 2 4
3043 Machine Design I 2 2 2 2
3053 Kinematic Design 1 1 1 1
3063 Fluid Mechanics 1 6 1 6 1 6 1 6
4043 Machine Design IT 2 2 2 2
4063 Dynamic Systems 1 1 1 1
4093 Finite Element 1 1 1 1
4472 Senior Project I 4,5 4,5 4,5 4,5
4482 Senior Project I1 2,3,7 2,3,7 2,37 2,3,7
Major Course Requirements
Method of Determining Final Course Grade
Course Grade Requirement Total
(%)
1) Homework Assignments (By Group) 10
2) Pre & Post Quiz on class pre-reading assignments and lecture for the class period 30
(PPQ)
3) Testl 15
4) Test2 15
5) Group Retake of Tests 1 & 2 (Group needs to meet to discuss and solve test 10
problems
6) Test3 15
Attendance (4%) , TaskStream Assignment Submission (1% ) S
Total: 100

Grading Criteria and Conversion:

A=90-100
B=80-289
C=70-79
D=60-69
F=0-59

Note: The instructor reserves the right to alter it during the semester
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DISABILITY REQUIREMENTS:

Do you have any special needs in this class related to a disability? Any student who has or believes they
may have a disability that requires accommodations is advised to contact the Office for Students with

Disabilities at 936-857-2610.
IMPORTANT DATES:

Instruction Begins

12th Class Day (Census Date)

Labor Day

Last day to drop course(s) without academic record
Automatic grade of “W” begins

Mid-Semester Exam Period

Mid-Semester Grades Due

Last day to apply for Fall graduation (ceremony participation)

Automatic "W" grade ends

Priority registration for continuing students for Spring 2021

Thanksgiving Holiday

Last day to apply for Fall graduation (degree conferral only)

Last Day for Class

Last day to Withdraw from the University for Fall 2021

Final Exam Period

Final Grades for graduating students due
Commencement

Final Grades for all students due

Winter Break (University Closed)

August 23,2021
September 07, 2021
September 06, 2021
September 07, 2021
September 08, 2021
October 14-16, 2021
October 20, 2021

October 28, 2021
November 01, 2021
November 08-12, 2021
November 25-27, 2021
December 01, 2021
December 01, 2021
December 01, 2021
December 02 -08, 2021
December 08, 2021
December 11, 2021
December 13, 2021

Dec, 24, 2021 — Dec 31, 2021

Course Procedures or Additional Instructor Policies

Taskstream

Taskstream is a tool that Prairie View A&M University uses for assessment purposes. One of your assignments
may be required to be submitted as an "artifact," an item of coursework that serves as evidence that course
objectives are met. If applicable, more information will be provided during the semester, but for general information,
you can visit Taskstream via the link in eCourses.

Academic Integrity

Course Policy

Course Attendance

Academic dishonesty of any sort (plagiarism, cheating, fabrication or facilitation) is
prohibited under any circumstance. Any detected actions of dishonesty will cause the
failure of the class directly.

Assignments & Due Dates

Homework will be submitted on e-course by the due date and timeday. Late
homework will be charged a 10% penalty for each day late — weekend days do count.
Circumstances beyond your control (i.e. illness, computer failure, weather, etc.) will
be considered as required.

Examinations & Quizzes

No makeup tests or quizzes will be given. However, there will be one optional make-
up test for students who missed T2sta 1 or 2 . Other students can take the make-up test
to replace Test 1 or Test 2 if they so desire.

Faculty will record attendance and report absences per the Attendance Reporting
schedule as determined

by the Office of the Registrar. Students who are sick or who are self-quarantining due
to COVID-19

related illnesses or exposure, must not attend in-person class sessions. Students who
are feeling sick



should follow PVAMU’s COVID guidelines posted at
https://www.pvamu.edu/coronavirus/.

Seating charts are encouraged during the pandemic because they assist with contact
Class Seating Charts tracing. Faculty

should be prepared to share who attended and where students sat should they be
contacted by the COVID-

19 campus personnel or by the Operations Center (Ops Center) due to potential
positive cases revealed

through testing and contact tracing.
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THERMODYNAMICS I
TENTATIVE COMBINED COURSE MAP AND CALENDAR
Thermodynamics I is used to assess ABET Student Learning Outcome 8
At the end of this course, students will:
8 Have the ability to identify, formulate, and solve engineering thermodynamics
problems by applying principles of engineering thermodynamics, science, and mathematics

ABET | | EARNING OBJECTIVES Content Learning
Week Date MODULE # & DESCRIPTION OF Student Bv the end of this module Delivery Assignment & Due
MODULE TOPICS Learning y . > Method and Practice Dates
Ot students will be able to: Class Type Activities
8 Review posted notes
MODULE 1: Introduction and Face to Face PPT, gﬁfﬁgl?i;re:‘q“‘z
Basic C Oncepts 1. Identify the unique vocabulary associated with (PP_Q) | Embedded notes
08/24/21 | Discussion of Syllabus and course thermodynamics through the precise definition Engr Eq;?;lson Solver | quiz
1-1 Thermodynamics and Energy of basic concepts to form a sound foundation ( )
1-2 Importance of Dimensions and Units for the development of the principles of TPRS Homework 1 09/09/21
P thermodynamics.
yn
1 1-3 System and Control Volumes 2. Utilize the metric SI and the English unit
systems i
. 8 3. Define and explain the basic concepts of ReVleW posted notes
1-4 Propgrtles of A S}’Stem ' thermodynamics such as system, state, state Face to Face PPT, Pre-quiz on class
08/26/21 1-5 Density and S.p?Cl.ﬁC Gravity postulate, equilibrium, process, and cycle. (PPQ) EOt%S dded not
1-6 State and Equlhbnum 4. gxplgm propf:tl:tles of a syste(zim anc_i ffieﬁne_ N EES QIIIJIiZe ed notes
_ ensity, specific gravity, and specific weight. TPRS
17 Processes and Cycles 5. Explain the concepts of temperature,
1-8 Temperature and The Zeroth Law of 8 tgegg:r;;:sr:usr?les, pressure, and absolute and Face to Face PPT, | Review posted notes
Thermodynamics 6. Apply an intuitive systematic problem-solving EEEPS) E(r)(:;imz on class
08/31/21 1-9 Pressure technique to thermodynamics problems. TPRS Embedded notes
1-10 Pressure Measurement Devices Quiz
1-11 Problem-Solving Technique
2 MODULE 2: E Face to Face PPT. Revi ted
: Ener En r Tran f r 8 ace to Face s eview posted notes
OobU ergys € g.y ster, 1. Introduce the concept of energy and define its (PPQ) Pre-quiz on class
and General Energy Analysis various forms. (EES) notes
09/02/21 i 2—1 Introduction 2. Discuss the nature of internal energy. TPRS Embedded notes
72 Forms of ener gy 3. Define the concept of heat and the terminology Quiz
f associated with energy transfer by heat.
2-3 Energy Transfer by Heat 4. Define the concept of work, including Homework 2 09/21/21
8 electrical work and several forms of Face to Face PPT, Review posted notes
mechanical work. (PPQ) Pre-quiz on class
09/07/21 2-4 Energy t.ranSfer by work 5. Introduce the first law of thermodynamics, (EES) notes
3 2-5 Mechanical forms of work energy balances, and mechanisms of energy TPRS Embedded notes
transfer to or from a system. Quiz
09/09/21 | 2—6 The first law of thermodynamics 8 6. Detfe‘minfe that 2 ﬂlllid 1ﬂ°Wing across a control Review posteld notes | Hwk 1 Due
N . .. surface of a control volume carries energy Pre-quiz on class
2-7 Energy Conversion Efficiencies across the control surface in addition to any Zoon PPT notes
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ABET | | EARNING OBJECTIVES Content Learning
MODULE # & DESCRIPTION OF Student . Deliver Assignment & Due
Week Date . By the end of this module, ;
MODULE TOPICS Learning students will be able to: Method and Practice Dates
Outcomes : Class Type Activities
energy transfer across the control surface that PPQ Embedded notes
may be in the form of heat and/or work. EES Quiz
7. Define energy conversion efficiencies.
Discuss the implications of energy conversion on
the environment.
09/14/21 | MODULRE 3: Properties of Pure 8 Review posted notes
re-quiz on class
Substances 1. Introduce the concept of a pure substance. notes
- . Face to Face PPT
3—1 Pure Substance 2. Discuss the physics of phase- change (PPQ) ’ Embedded notes
3-2 Phases of a Pure Substance 3 %’ﬁoctesstesih P T APT " EES Quiz
. Ilustrate the P-v, T-v, and P-T property
4 gfi ghase;tChgrllge Proc;sse;hof P]’gﬁ Subs;ances diagrams and P-v-T surfaces of pure TPRS
— rope 1agrams 10r ase- ange rrocesses
perty iae s substances . Homework 3 | 09/30/21
4. Demonstrate the procedures for determining
09/16/21 8 thermodynamic properties of pure substances Face to Face PPT Review posted notes
from tables of property data. (PPQ) ? Pre-quiz on class
5. Describe the hypothetical substance “ideal EES notes
3-5 Property Tables gas” and the ideal-gas equation of state. TPRS Embedded notes
6. Apply the ideal-gas equation of state in the Quiz
09/21/21 8 solution of typical problems. Review posted notes | HWK 2 Due
3-6 The Ideal-Gas Equation of State 7. Introduce the compressibility factor, which Pre-quiz on class
atats qu accounts for the deviation of real gases from Face to Face PPT, notes
3—7 Compressibility Factor—a Measure of ideal-gas behavior. (PPQ) Embedded notes
Deviation from Ideal-Gas Behaviour 8. Present some of the best-known equations of ”F;E;s Quiz
3-8 Other Equations of State state.
5 . :
09/23/21 | MODULE 4: Energy Analysis of Closed 8 _ _ Review posted notes
1. Examine the moving boundary work or P dV' Pre-quiz on class
SyStems work commonly encountered in reciprocating Face to Face PPT, notes
4—1 Moving Boundary Work devices such as automotive engines and (PPS) Embedded notes Qui
- COMPpIessors. EE
4-2 Energy Balance for Closed Systems 2. Identify the first law of thermodynamics as TPRS
simply a statement of the conservation of
energy principle for closed (fixed-mass) Homework 4 10/12/21
09/28/21 8 systems. Review posted notes
4-3 Speci fic Heats 3. Develop the general energy balance applied to Pre-quiz on class
* closed systems. notes
4—4 Internal Energy, Enthalpy’ 4. Define the specific heat at constant volume and Embedded notes
: the specific heat at constant pressure. Face to Face PPT, Quiz
and Spec1ﬁc Heats of Ideal Gases 5. Relate the specific heats to the calculation of (PPQ)
6 4-5 I.memal Energy, Enthalpy,. anfi the changes in internal energy and enthalpy of EES
Specific Heats of Solids and Liquids ideal gases. TPRS

6. Describe incompressible substances and
determine the changes in their internal energy
and enthalpy.

7. Solve energy balance problems for closed

12




ABET | | EARNING OBJECTIVES Content Learning
Week Date MODULE # & DESCRIPTION OF Student Bv the end of this module Delivery Assignment & Due
MODULE TOPICS Learning y 5 > Method and Practice Dates
Outcomes students will be able to: Class Type Activities
09/30/21 8 (fixed-mass) systems that involve heat and Review posted notes
work interactions for general pure substances, Zoon PPT Pre-quiz on class
TEST 1 ideal gases, and incompressible substances. PPQ notes HWK 3
EES Embedded notes
TPRS Quiz DUE
MODULE 5: Mass and Energy 8 .
. Review posted notes
Analys1s of Control Volumes Face to Face PPT, Pre-quiz on class
_ : (PPQ) notes
10/05/21 | 5—1 Conservation of Mass EES Embedded notes
TPRS Quiz
7 1. Develop the conservation of mass principle. 10/19/21
2. Apply the conservation of mass principle to Homework 5
5-2 Flow Work and the Energy of a Flowing Fluid 8 various systems including steady- and Review posted notes
3 Analysis of Steady-Flow S unsteady- flow control volumes. Face to Face PPT, Pre-quiz on class
5-3 Energy Analysis of Steady-Flow Systems . Turning Point (PPQ) d
10/07/21 3. Apply the first law of thermodynamics as the EES notes
statement of the conservation of energy TPRS Embedded notes
principle to control volumes. Quiz
5.4 -5.4.3 Some Steady-Flow Engineering 8 4 i‘igrslsrféi‘ecg:;g%yssl?g‘;da:ythi gﬁiﬁ Zttfeam ?eView posteld notes HWK 4
. . . re-quiz on class DUE
Devices (Nozzles & Diffusers, Turbines & internal energy, flow work, kinetic energy, and | Face t?PF;(CS PPT, | s
10/12/21 | compressors, Throttling valves) potential energy of the fluid and to relate the EES Embedded notes
combination of the internal energy and the TPRS Quiz
flow work to the property enthalpy.
8 5. Solve energy balance problems for common
5.4.4-54.5 Steady-Flow Engineering Devices 8 steady-flow devicgs such as n_ozzles, Revie\y posted notes
Mixi hamb H h Pipe & compressors, turbines, throttling valves, Face to Face PPT, Pre-quiz on class
10/14/21 ( Ixing chambers, Heat exchangers, Pipe mixing chambers, and heat exchangers. (PPQ) notes
duct ﬂOW) 6. Apply the energy balance to general unsteady- EES Embedded notes
flow processes with particular emphasis on the TPRS Quiz
uniform-flow process as the model for Hwk 6 10/26/21
8 commonly encountered charging and Review posted notes
discharging processes. Pre-quiz on class HWK 5
Face to Face PPT, notes DUE
(PPQ) Embedded notes
10719721 55E Analysis of Unsteady-Flow P ey Quiz
.5 Energy Analysis of Unsteady-Flow Processes TPRS
9
MODULE 6: 8 1. Introduce the second law of thermodynamics. Review posted notes
. 2. Identify valid processes as those that satisfy Zoon PPT Pre-quiz on class
The Second Law of Thermodynamlcs both the first and second laws of PPQ notes
10/21/21 6—1 Introduction to the Second Law thermodyﬁlamicls. o EES Embedded notes
. : 3. Discuss thermal energy reservoirs, reversible TPRS Quiz
6-2 Thermal Energy Reservoirs and irreversible processes, heat engines, Homework 7 11/04/21

6—3 Heat Engines

13




Content Learnin
TR A e e ABET | 1 EARNING OBJECTIVES ; ; 2
K TION OF Student . Delivery Assignment & Due
Wee Date M . By the end of this module, ;
ODULE TOPICS Learning d - . Method and Practice Dates
O . students will be able to: Class Type Activities
8 refrigerators, and heat pumps. Review posted notes
6-4 Refri gerators an d Heat Pumps 4. Dtefcribetthefliglvin—Plzrick an;i Clausius Face to Face PPT, Pre-quiz on class
. ) . . statements of the second law o (PPQ) notes
10/26/21 | 6-5 Perpetgal motion Machmes thermodynamics. EES Embedded notes HWK 6
6—6 Reversible And Irreversible Processes 5. Discuss the concepts of perpetual-motion TPRS Quiz DUE
machines.
8 6. Apply the second law of thermodynamics to Review posted notes
cycles and cyclic devices. Pre-quiz on class
10 7. Apply the second law to develop the absolute notes
thermodynamic temperature scale. Embedded
. t
6—7 The Carnot Cyde . 8. Descrl_be the Carnot cycle. Face to Face PPT, errllize ed notes
10/28/21 6—8 The Thermodynamic Temperature Scale 9. Examine the Carnot principles, idealized (PPQ)
6-9 The Carnot Heat Engine Carnot heat engines, refrigerators, and heat EES
- . pumps. TPRS
6-10 The Carnot Refrigerator And Heat Pump 10. Determine the expressions for the thermal
efficiencies and coefficients of performance
for reversible heat engines, heat pumps, and
refrigerators.
8 Review posted notes
Pre-quiz on class
. notes
MODULE 7: ENTROPY Face to Face PPT, Embedded notes
1 1/02/21 7*1 Entropy (PPQ) QulZ
7-2 The Increase of Entropy Principle EES
= TPRS
1 7-3 Entropy Change of Pure Substances 1. Apply the second law of thermodynamics to
processes.
2. Define a new property called entropy to Homework 8 11/30/21
8 quantify the second-law effects. Review posted notes
3. Ersl'tr':l(l:)ll;j: and apply the increase of entropy Face to Face PPT, Pre-quiz on class
: (PPQ) notes
o421 TEST2 e ey s ertee |G B |
) 8 proc p AN TPRS Quiz DUE
incompressible substances, and ideal gases.
. 5. Differentiate a special class of idealized
7—4 Isentropic Processes 8 processes, called isentropic processes, and Review posted notes
7-5 Prop erty Di agrams Involving Entropy develop the property relations for these Pre-quiz on class
7-6 hat i 9 processes. Face to Face PPT, notes
11/09/21 —6 What is Entropy 6. Derive the reversible steady-flow work (PPQ) Embedded notes
relations. EES Quiz
12 7. Develop the isentropic efficiencies for various TPRS
steady-flow devices.
8. Summarize and apply the entropy balance to
7-7 The T ds Relations 8 various systems Zoon PPT Review posted notes
11/11/21 | 7-8 Entropy Change of Liquids and Solids i pre-quiz on class
TPRS Embedded notes
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ABET Content Learning
Week Date MODULE # & DESCRIPTION OF Student LF]JBAIE\I INdG (f)tlz..]EC'I(‘lIYES Delivery Assignment & Due
MODULE TOPICS Learning y; de et“ ‘f“ b‘s ‘;‘l" t“ . Method and Practice Dates
Outcomes students witi be able 1o: Class Type Activities
Quiz
7-9 The Entropy Change of Ideal Gases 8 Face to Face PPT, geVie‘{V POSteld notes
. re-quiz on class
11/16/21 7-10 Reversible Steady-flow Work (EPES) Hofes
TPRS Embedded notes
Quiz
13 7—-11 Minimizing the Compressor Work 8 Face to Face PPT Review posted notes
7-12 Isentropic Efficiencies of Steady-flow (ppQ) | [requizonclass
11/18/21 Devi EES notes
evices Embedded notes
Make-Up Test (After Class) TPRS Quiz
8 Face to Face PPT Revie\y posteld notes
11/23/21 7-12 isentropic Efficiency (PPQ) E{ﬁ;‘;“‘z on s
14 7—-13 Entropy Balance EES Embedded notes
TPRS Quiz
11/25/21 | THANKSGIVING HOLIDAY
COURSE REVIEW FOR FINAL EXAM HWK 8
11/30/21
15 Due
Test 3: FINAL EXAM
(Date Not Published)
Acronym Interpretation
Face to Face PPT Face to Face PowerPoint Presentation
EES Engr Equation Solver (Software for solving problems)
TPSRS Turning Point Student Response System (Web based)

Pre & Post Quiz on class pre-reading
assignments and lecture for the class period

(PPQ)

Each class section will begin or end with a quiz on the reading assignment and
questions on what was discussed in the current and previous classes.

Quiz Embedded in Lecture Presentation

Short quiz questions will be embedded in the class PowerPoint Presentations

15




Student Support and Success

John B. Coleman Library

The John B. Coleman Library’s mission is to enhance the scholarly pursuit of knowledge, to foster
intellectual curiosity, and to promote life-long learning and research through our innovative services,
resources, and cultural programs, which support the Prairie View A&M University’s global mission of
teaching, service, and research. It maintains library collections and access both on campus, online, and
through local agreements to further the educational goals of students and faculty. Website:
https://www.pvamu.edu/library/; Phone: 936-261-1500

Academic Advising Services

Academic Advising Services offers students a variety of services that contributes to student success and
leads towards graduation. We assist students with understanding university policies and procedures that
affect academic progress. We support the early alert program to help students get connected to success
early in the semester. We help refer students to the appropriate academic support services when they are
unsure of the best resource for their needs. Faculty advisors support some students in their respective
colleges. Your faculty advisor can be identified in PantherTracks. Advisors with Academic Advising
Services are available to all students. We are located across campus. Find your advisor's location by
academic major at www.pvamu.edu/advising. Phone: 936-261-5911

The University Tutoring Center

The University Tutoring Center (UTC) offers free tutoring and academic support to all registered PVAMU
students. The mission of the UTC is to help provide a solid academic foundation that enables students to
become confident, capable, independent learners. Competent and caring staff and peer tutors guide
students in identifying, acquiring, and enhancing the knowledge, skills, and attitudes needed to reach
their desired goals. Tutoring and academic support are offered face-to-face in the UTC, in virtual face-to-
face sessions (https://www.pvamu.edu/student-success/sass/university-tutoring-center/), and through
online sessions (https://www.pvamu.edu/pvplace/). Other support services available for students include
Supplemental Instruction, Study Break, Academic Success Workshops, and Algebra Study Jam.
Location: J. B. Coleman Library, Rm. 307; Phone: 936-261-1561; Email: pvtutoring@pvamu.edu;
Website: https://www.pvamu.edu/student-success/sass/university-tutoring-center/

Writing Center

The Writing Center provides well-trained peer tutors to assist students with writing assignments at any
stage of the writing process. Tutors help students with various writing tasks from understanding
assignments, brainstorming, drafting, revising, editing, researching, and integrating sources. Students
have free access to Grammarly online writing assistance. Grammarly is an automated proofreading and
plagiarism detection tool. Students must register for Grammarly by using their student email address. In
addition, students have access to face-to-face and virtual tutoring services either asynchronously via
email or synchronously via Face to Face. Location: J. B. Coleman Library, Rm. 209; Phone: 936-261-
3724; Website: https://www.pvamu.edu/student-success/writing-center/; Grammarly Registration:
https://www.grammarly.com/enterprise/signup

Academic Early Alert

Academic Early Alert is a proactive system of communication and collaboration between faculty,
academic advisors, and PVAMU students that is designed to support student success by promptly
identifying issues and allowing for intervention. Academic Early Alerts help students by providing a central
location to schedule advising appointments, view advisor contact information, and request assistance.
Students who recognize that they have a problem that is negatively affecting their academic performance
or ability to continue school may self-refer an Academic Early Alert. To do so, students will log in to PV
Place and click on Academic Early Alert on the left sidebar. Phone: 936-261-5902; Website:
https://www.pvamu.edu/student-success/early-alert/

Student Counseling Services

The Student Counseling Services unit offers a range of services and programs to assist students in

maximizing their potential for success: short-term individual, couples, and group counseling, as well as

crisis intervention, outreach, consultation, and referral services. The staff is licensed by the State of

Texas and assists students who are dealing with academic skills concerns, situational crises, adjustment
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problems, and emotional difficulties. Information shared with the staff is treated confidentially and in
accordance with Texas State Law. Location: Hobart Taylor, 2" floor; Phone: 936-261-3564; Website:
https://www.pvamu.edu/healthservices/student-counseling-services/

Office of Testing Services

Testing Services serves to create opportunities by offering a suite of exams that aid in the students’
academic and professional success. Currently, we administer entrance (HESI A2), college readiness (TSI
assessment), Prior Learning (CLEP, DSST), and proctored exams. Location: Wilhelmina Delco, 3™ Floor,
Rm. 305; Phone: 936-261-3627; Email: aetesting@pvamu.edu; Website: www.pvamu.edu/testing

Office of Diagnostic Testing and Disability Services

The Americans with Disabilities Act (ADA) is a federal anti-discrimination statute that provides
comprehensive civil rights protection for persons with disabilities. Among other things, this legislation
requires that all students with disabilities be guaranteed a learning environment that provides for
reasonable accommodation of their disabilities. If you believe you have a disability requiring an
accommodation, contact the Office of Disability Services. As a federally-mandated educational support
unit, the Office of Disability Services serves as the repository for confidential disability files for faculty,
staff, and students. For persons with a disability, the Office develops individualized ADA letters of request
for accommodations. Other services include learning style inventories, awareness workshops,
accessibility pathways, webinars, computer laboratory with adapted hard and software, adapted furniture,
proctoring non-standardized test administrations, ASL interpreters, ALDs, digital recorders, Livescribe,
and a comprehensive referral network across campus and the broader community. Location: Hobart
Taylor, Rm. 1D128; Phone: 936-261-3583; Website: https://www.pvamu.edu/disabilityservices/

Center for Instructional Innovation and Technology Services (CIITS)

Distance Learning, also referred to as Distance Education, is the employment of alternative instructional
delivery methods to extend programs and services to persons unable to attend college in the traditional
manner. The Center for Instructional Innovation and Technology Services (CIITS) supports student
learning through online, hybrid, web-assist, and 2-way video course delivery. For more details and
contact information, visit:

https://www.pvamu.edu/dlearning/distance-learning-2-2/students-2/; Phone: 936-261-3283

Veteran Affairs

Veterans Services works with student veterans, current military and military dependents to support their
transition to the college environment and continued persistence to graduation. The Office coordinates and
certifies benefits for both the G.I. Bill and the Texas Hazlewood Act. Location: Evans Hall, Rm. 102;
Phone: 936-261-3563; Website: https://www.pvamu.edu/sa/departments/veteranaffairs/

Office for Student Engagement

The Office for Student Engagement delivers comprehensive programs and services designed to meet the
co-curricular needs of students. The Office implements inclusive and accessible programs and services
that enhance student development through exposure to and participation in diverse and relevant social,
cultural, intellectual, recreational, community service, leadership development, and campus governance.
Location: Memorial Student Center, Rm. 221, Phone: 936-261-1340; Website:
https://www.pvamu.edu/studentengagement/

Career Services

Career Services supports students through professional development, career readiness, and placement
and employment assistance. The Office provides one-on-one career coaching, interview preparation,
resume and letter writing, and career exploration workshops and seminars. Services are provided for
students at the Northwest Houston Center and College of Nursing in the Medical Center twice a month or
on a requested basis. Distance Learning students are encouraged to visit the Career Services website for
information regarding services provided. Location: Anderson Hall, 2" floor; Phone: 936-261-3570;
Website: https://www.pvamu.edu/careerservices/

University Rules and Procedures
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Academic Misconduct

Academic dishonesty is defined as any form of cheating or dishonesty that has the effect or intent of
interfering with any academic exercise or fair evaluation of a student's performance. The college faculty
can provide additional information, particularly related to a specific course, laboratory, or assignment.

You are expected to practice academic honesty in every aspect of this course and all other courses.
Make sure you are familiar with the University Administrative Guidelines on Academic Integrity, which can
be found on the Academic Integrity webpage. Students who engage in academic misconduct are subject
to university disciplinary procedures. As listed in the University Administrative Guidelines on Academic
Integrity, the University Online Catalog, and the Student Code of Conduct, the following are examples of
prohibited conduct. This list is not designed to be all-inclusive or exhaustive. In addition to academic
sanctions, any student found to have committed academic misconduct that is also a violation of criminal
law may also be subject to disciplinary review and action by the Office of Student Conduct (as outlined in
the Student Code of Conduct).

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 learned, giving or receiving aid unauthorized by the
instructor on assignments or examinations. Examples: unauthorized use of notes for a test; using
a "cheat sheet" on a quiz or exam; any alteration made on a graded test or exam which is then
resubmitted to the teacher;

2. Plagiarism: Careless or deliberate use of the work or the ideas of another; representation of
another's work, words, ideas, or data as your own without permission or appropriate
acknowledgment. Examples: copying another's paper or answers, failure to identify information or
essays from the internet and submitting or representing it as your own; submitting an assignment
which has been partially or wholly done by another and claiming it as yours; not properly
acknowledging a source which has been summarized or paraphrased in your work; failure to
acknowledge the use of another's words with quotation marks;

3. Collusion: When more than one student or person contributes to a piece of work that is submitted
as the work of an individual;

4. Conspiracy: Agreeing with one or more persons to commit an act of academic/scholastic
dishonesty; and

5. Multiple Submission: Submission of work from one course to satisfy a requirement in another
course without explicit permission. Example: using a paper prepared and graded for credit in one
course to fulfill a requirement and receive credit in a different course.

Nonacademic Misconduct

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. The Office of
Student Conduct will adjudicate such incidents under nonacademic procedures.

Sexual Misconduct

Sexual harassment of students and employees at Prairie View A&M University is unacceptable and will
not be tolerated. Any member of the university community violating the university's sexual harassment
policy will be subject to disciplinary action. In accordance with the Texas A&M University System
guidelines, your instructor is obligated to report to the Office of Title IX Compliance
(titleixteam@pvamu.edu) any instance of sexual misconduct involving a student, which includes sexual
assault, stalking, dating violence, domestic violence, and sexual harassment, about which the instructor
becomes aware during this course through writing, discussion, or personal disclosure. The faculty and
staff of PVAMU actively strive to provide a learning, working, and living environment that promotes
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respect that is free from sexual misconduct, discrimination, and all forms of violence. If students, faculty,
or staff would like assistance or have questions, they may contact the Title IX Coordinator at 936-261-
2144 or titleixteam@pvamu.edu. More information can be found at www.pvamu.edultitleix, including
confidential resources available on campus.

Pregnancy, Pregnancy-related, and Parenting Accommodations

Title IX of the Education Amendments of 1972 prohibits sex discrimination, which includes discrimination
based on pregnancy, marital status, or parental status. Students seeking accommodations related to
pregnancy, pregnancy-related conditions, or parenting (reasonably immediate postpartum period) are
encouraged to contact Student Disability Services or the Dean of Students' Office for additional
information and to request accommodations.

Non-Discrimination Statement

Prairie View A&M University does not discriminate on the basis of race, color, sex, religion, national
origin, age, disability, genetic information, veteran status, sexual orientation, or gender identity in its
programs and activities. The University is committed to supporting students and complying with The
Texas A&M University System non-discrimination policy. It seeks to establish an environment that is free
of bias, discrimination, and harassment. If you experience an incident of discrimination or harassment, we
encourage you to report it. If you would like to speak with someone who may be able to afford you privacy
or confidentiality, there are individuals who can meet with you. The Director of Equal Opportunity &
Diversity has been designated to handle inquiries regarding the non-discrimination policies and can be
reached at Harrington Science Building, Suite 109 or by phone at 936-261-1744 or 1792.

Class Attendance Policy (See the University Online Catalog for Full Attendance Policy)

Prairie View A&M University requires regular class attendance. Attending all classes supports the full
academic development of each learner, whether classes are taught with the instructor physically present
or via distance learning technologies such as interactive video and/or the internet. Excessive
absenteeism, whether excused or unexcused, may result in a student's course grade being reduced or in
the assignment of a grade of "F." Absences are accumulated beginning with the first day of class during
regular semesters and summer terms. Each faculty member will include the University's attendance policy
in each course syllabus.

Student Academic Appeals Process

Authority and responsibility for assigning grades to students rest 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 University Online Catalog and by doing so within thirty days of
receiving the grade or experiencing any other problematic academic event that prompted the complaint.

Technical Considerations

Minimum Recommended Hardware and Software:
e Intel PC or Laptop with Windows 10 or later version; Mac with OS High Sierra*
Smartphone or iPad/Tablet with Wi-Fi*
High-speed Internet access
8 GB Memory
Hard drive with 320 GB storage space
15" monitor, 800x600, color or 16 bit
Sound card w/speakers
Microphone and recording software
Keyboard & mouse
Most current version of Google Chrome, Safari, or Firefox

Note: Be sure to enable Java & pop-ups in the Web browser preferences

* Smartphones, Google Chrome books, and Android tablets may not be supported. iPads are the only
tablets supported.
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Participants should have a basic proficiency of the following computer skills:
¢ Sending and receiving email

A working knowledge of the Internet

Microsoft Word (or a program convertible to Word)

Acrobat PDF Reader

Windows or Mac OS

Video conferencing software

Netiquette (online etiquette)

Students are expected to participate in all discussions and virtual classroom chats as directed. Students
are to be respectful and courteous to others on discussion boards. Foul or abusive language will not be
tolerated. Do not use ALL CAPS for communicating to others AS IT CAN BE INTERPRETED AS
YELLING. Avoid slang terms such as "wassup?" and texting abbreviations such as "u" instead of "you."
Limit and possibly avoid the use of emoticons. Be cautious when using humor or sarcasm as tone is
sometimes lost in an email or discussion post, and the message might be taken seriously or sound

offensive.

Video Conferencing Etiquette

When using Face to Face, WebEXx, 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 the session. Before the class session begins, test audio, video, and lighting
to alleviate technology issues.

Technical Support

Students should go to https://mypassword.pvamu.edu/ 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 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 occur in a seminar fashion. The use of
the discussion board will accomplish this. The instructor will determine the exact use of discussion
boards.

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-and-
grammar check functions in word 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 [NOTE: Delete this section when the COVID-19 pandemic is
over]

To promote public safety and protect students, faculty, and staff during the coronavirus pandemic,
PVAMU has adopted policies and practices to limit virus transmission.

e 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.
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Face Coverings - Face coverings (cloth face covering, surgical mask, etc.) are
recommended in 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 challenging to maintain reliably.

Physical Distancing - Physical distancing should be maintained between students,
instructors, and others in course and course-related activities where possible.

Personal lliness and Quarantine - Students required to quarantine are to 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.
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End of Semester

Course Assessment Report

This summary contains the following Information

1. Performance Statistics

e Total number of students in class

e The class average performance (stated as %) in each course outcome
assessed in this class and the two previous times course was assessed.

e The acceptable class average for the class in each outcome area as set
by your Department. You cannot use any number of your choice

e Percentage of students who scored below the expected average in each
outcome.

. Implementation Summary

e Brief summary of plans implemented during the semester based on
last assessment report

. Perceived Problems
e Instructor’s critical evaluation of perceived problems that affected
students’ performance. Realistic problems should be identified
throughout the semester and summarized in this section of the
report.

. New Plans for Addressing Problems
e Instructor’s plans for addressing the perceived problems the next
time the class is taught. These should be specific enough for another
instructor to implement. Most of these should be things that, you, the
instructor can implement to help students to improve. Be creative.

. Overall Trend over last three assessment periods

e Instructors summary of overall performance trend for each outcome
measured over the last three periods.

. Were Expectations Met?
o Answer YES if the class average was above the expected average and
the stated percentage of students scored at or above the expected
average, else answer NO.




END OF SEMESTER COURSE OUTCOME ASSESSMENT REPORT
MCEG 2301 [2013] P01 THERMODYNAMICS I
FALL 2021 SEMESTER
Report Prepared by: Dr. Paul O. Biney
Report Date: May 23, 2021

Outcome 8
Number of | An ability to identify, formulate, and solve engineering problems by
Analysis Type Students applying principles of engineering, science, and mathematics
S emeSter Expected Class Expected Percent of % Students meeting Expected
Average/ students at or above Class Average Average
average
FALL 2021 Direct 23 70 70 53.6 23.8
SPRING 2021 Direct 26 70 70 58.6 26.9
FALL 2020 Direct 13 70 70 42.5 11.8
Items implemented from previous Detailed Class notes were prepared from the Text book and made available through e-
Implementation report or after meeting previous course.
instructor Review questions were provided to students to answer as they read the notes to gain
Summ ary fundamental understanding.
Frequent quizzes were given.
Perceived problems are directly )
related to the PC and the sub The major problems were:
it der th 1. Students found it difficult to understand the fundamentals even though the course
Perceive d LS UNTEF U was taught at the fundamental level. It appears that the students did not understand the
fundamentals.
2. Students did not appear to learn from day to day because they were unable to answer
Problems ::> the same fundamental questions on several successive Formative QUIZZES.
The following is recommended for implementation:
q of the Pre-Class reading assignments will be transformed to pre-class
Plans for address specific Al of the Pre-Cl p ! ts will be transformed l
reading quiz that is a multiple choice or numeric answer question that would
measures to address PC and automatically be graded on Canvas as a pre-concepts evaluation and then
Plans for their sub areas discussed in the beginning of class to reinforce understanding. Only about 40
. % of the pre-class reading questions were converted into pre-class reading
Addressing ° ing ; !
quiz, but recommendation is to convert all the questions to pre-class reading
Problems quiz in the Spring 2022 semester. Then at last 10 minutes of the class will be
used to test students’ post understanding of the same concepts in a formative
::> quiz to be conducted on Canvas each class day or at least once a week
Overall Trend Ascertain if there were

. i S over previous
over Periods }_lmmﬂhi%sters ’

Performance is the lowest in the past 3 semesters.

Were
Expectations Met?

>—— >

NO




Grade Sheet Showing
Student and Class Performance in Qutcomes
The computed semester average in each outcome
as stated in the Assessment report are

highlighted in boldface




Grade Sheet Showing Student and Class Performance in Course Outcomes
MCEG 2013 Thermodynamics I FALL 2021 Semester

OUTCOMES ------------- > OUTCOME 8
TR > TESTS
Assignment Description --> ™M T2 T3 FQ TOT PCENT
MAX POINTS -——--> 100| 100 | 100 100 400 100
37.0F22.5 28.0f 526 140.1 43.4
56.5| 28.5| 37.0f 669 188.9 58.6
83.0] 55.5| 56.0; 714 265.5 82.3
38.0] 38.0] 325; 477 156.2 48.4
41.0| 63.0] 13.0; 593 176.3 54.7
28.0] 31.0] 21.0{ 350 115.0 35.6
55.0] 77.5| 60.0; 715 264.0 81.9
31.0] 20.5] 20.0f 274 98.9 30.7
32.0] 24.0] 14.0f 369 106.9 33.1
55.0 35.5| 345! 878 212.8 66.0
50.0r28.0 52.0f 496 179.6 55.7
69.0] 64.5| 53.0; 507 237.2 73.5
26.5] 29.5| 49.0f 509 155.9 48.3
17.5| 27.0] 10.0{ 217 76.2 23.6
38.0] 80.0] 42.0f 537 213.7 66.2
28.5f 36| 29.5{ 51.8 145.8 452
30.5| 27.5| 13.0; 45.8 116.8 36.2
76.0] 27.5] 18.0: 43.1 164.6 51.0
26.0] 34.5] 35.0{ 51.2 146.7 455
80.0] 56.0] 44.5} 56.6 237.1 73.5
55.0| 55.0] 74.0i{49.3 233.3 72.3
AVERAGE 46.0| 41.8| 37.9| 51.0 176.6' 53.6
STDEV 212 17.7| 18.6| 146 51.6 17.1
Total Number of Students 21
Acceptable Average 70 21.0
% Student at/above acceptable A 70 23.8
Outcme/PC met? Yes or No NO




OUTCOME SPECIFIC ASSIGNMENTS
USED TO ASSESS OUTCOMES



ASSIGNMENTS FOR OUTCOME “8”

The ability to apply knowledge of mathematics, science, and
engineering




MECHANICAL ENGINEERING DEPARTMENT
OUTCOMES SPECIFIC ASSIGNMENT COVER SHEET
MCEG 2013 THERMODYNAMICS 1
FALL 2021

Instructor: Dr. Paul O. Biney

Title of Assignment

Test 1

Outcome Measured Using this Assignment

Outcome 8
An ability to identify, formulate, and solve engineering problems
by applying principles of engineering, science, and mathematic.

Check the outcome characteristics related to this assignment

uires students to

identify engineering problems
formulate engineering problems
solve engineering problems

Involves the application of the principles of
X | engineering
science

mathematics

Brief justification of why this assignment is suitable for this outcome

Questions tests students ability to identify, formulate and solve thermodynamics
problems




FALL 2021 TEST 1 PART A
Master Solution & Grading Scheme

Test 1 Part A
Answer all Questions directly on the question sheets
Show all calculations directly on the question sheets
UPLOAD YOUR WORK ON E-COURSE BY 8:00 AM on 10/19/2021

Q1) If a system changed its state from state | to state 2, can we calculate the work and the heat
transfer if states 1 and 2 are completely known?

. No, because both states are known

Yes, because we know at least one state
i Yes, because we know the two states
© ANo. because we need to know the path

None ol the options provided is right

Q2) The initial temperature and pressure of a gas in a closed system are T;=100 °C, P,=250
kPa. The gas is compressed isothermally until its final pressure P;=500 kPa

Which of the statement below is true about the final temperature, Ta.

© T,=200"C (double T,) because the pressure doubled during the process.
g T>=30"C (half of T, ) because of the pressure increase.
P

T cannot be determined because there is not enough information Lo determine it
€/ T2=100 oC for this process

We need to know the volume before we can calculate the final temperature

Q3) The temperatures at locations A and B inside a system are 50 °C and 50°C respectively one
hour ago. The temperatures at locations A and B now are 80 °C and 80 °C respectively. Which
of the following statements is true about this systeh.

' The system is uniform and steady
“ The system is not uniform and it is not steady
7

\Ahe system is uniform but not steady
The system is steady but not uniform

None of the options provided is true




Q4) A gas in a piston cylinder arrangement undergoes a polytropicc process from P;=770 kPa,
V=0.25 m" 1o a final pressure P-=150 kPa. if the pnlylmplc index, n=1.22, what wﬂl be the

§ '- J"‘?
final volume in m S, I PV
iV, = 3

-11
._L_
ARG
Z

Q5) 5 kg of gas in a closed rigid vessel of volume 0.25 m’ is heated from P;=200 kPa, T,=
25 °C 1o a temperature of T;=500 °C. Determine the final specific volume, v, in m'/kg,

Sine we have r’r'g‘fuf Cosed  Sysiem

V=
_ _ 0'::'-5""" i Qb ""'3)‘?
But V= X = =3 0-05 "

Thas 4 - U = 0205 m3

Q6) 550 kJ of work goes into a closed system while the system loses 100kJ of heat from one
surtace and loses 150 kI of heat from a second surface. If the initial internal energy of the

system was 700 kJ, what is the final internal energy of the system? @ fﬂﬂ g
G = Eout = U‘_L}l ME =APE =0
W = CQ.*’CE’.&):‘ UZ'UJ w.:SW‘{” %T‘-f;ﬂk}.

Ull'-' - (@ f—g‘?.‘_):l'-'u!
Ug_: ssvlu —(fﬂﬂ‘*"lfb-]tu 1

Uy = Joo0 I

0015




Q7) A motor drives a pulley that hoists a mass of 1000 kg through a height of 80 m. if g=9.8
m/s2 and the efficiency of the pulley system is 77 %, what energy must be supplied to the

molor. ms= fﬂo{]hy H= 80 m -
Enpg = mJH = (tovokey )( 98 m/g?)ﬁé’amj: Y ,000 ]

?1 -——-—--E"'% = E':..Ef_“:’."'
E. e I 7

Eo s 284,000 ~ 1,018,180 T
o071
“  Ein = Lol [2 ki

Q8) Refrigerant 134a is at a temperature of 20 °C and a specific volume of 0.23373
m*kg. Determine the specific internal energy u, of the refrigerant in kJ/kg

At 20°%¢ V= 90008160 mily Uy = 0-036012 m*)lg
VoV, fhas W huve Supec heslad vepea
J

From Tl Supechandec Fble fn Rizge, o 0% §U= 55
U= 2yf - g} hlh}kj

Q9) For the steam at a Pressure of 10 MPa and specific volume of 0.0011200 m*kg, find the
specific intemmal energy, u, in kl/ke. 3 b M.
At P=IOMB, o 0,000 B VT 000 IMSARD Vg SO OB
V& Vy s T Wmprassed  ligaid
Frim | tom pressed liguief Tokles
ot P=tomp, V=0 o0ll200

U= 7548 m‘/}&y




Q10) Water is at a temperature of 200 °C and specific internal energy, u=1750 ki’/kg What is

the value of its specific enthalpy, h in kJ/kg?
- lex, - a9y -2 1 F
M T= 200% .’,fj_ -~ 850404 l"‘j,- : Uj = "f j

U s between U Uyt Swhrelid mixhng
X Uty (79- 2046 )0l _ 5. sy5
ufﬁ G T%3-7) M}}:‘? -
h= "f' +}:Eﬁ = 852 -25;3 E&.Qgg)(ﬁ}‘i»é?_) ]*Jﬂ‘;
h=' 152-9 liky
Q11) A gas in a closed system is heated from T,=150°C to a final state where T+=750°C

What is the iemperature change of this gas in "R?

A7 ‘e = (150 -150)°c = Loo°c
— op = 1-9 (AT %)= (I-2)(600) = 108D °F
AT °R= AT °F = 1080 “R

Q12)The pilot of an airplane reads an absolute pressure of 50 kP at an altitude of 7000 m above
a city. if the average density of air is 0.95 kg/m3, what will be the local atmospheric pressure on
the ground in the city in kPa. Assume g=9.8 m/s2

e, Pleg P +PIH= By,

H="T000 m E]'-H‘: &*PE'H

so 10, HoH ) fe-p)(79),

/000

Al

< 152 ke

—= _(‘__ F-—_'--‘\-__)‘-’

= .P‘:.I




PART BQUESTION 3
Waier is pumped from a lake 10 a storage tank located 25 meters above the lake as shown in the Figure. The
flow raie of the water pumped is 0.1 m’/s. Assume the density of water, p=1000 kg/m® and that g=9.81 m/s*

a) Calculare the mass flow rate of the water in kg/s.

Velums Flod rake @= O-Imh , p= 1000k fm™ [z
Mz P8 = (1000ks/w I o m¥fs )= 100 lgfs
b) Calculate the spevilic energy. ¢, delivered 1o the water by the pump in kMg,
Z£=9H
= gl it )(25) —l

= 94425 —%

¢} Caleulate the power output from the pump 1o the water in kW

P=E= me N oS =4
g'-? .---) = i e
~ (iotgh) (2415 ) Tao3 &
P-  a2y.s53 kW
d) Calculate the power input to the motor pump system in kW if the efficiency of the pump-motor system is
e ?':. Eu.l ___-; I?h - ___H'_"d__

P 1
2453 Ky [
P = 075 =

= 327 )w




t':’? - & V. ./ ot S, oley Tk |
TestA Part A s
L:\ Answer all Questions directly on the question sheets i L

&’
/ : Show all calculations directly on the question sheets
U UPLOAD YOUR WORK ON E-COURSE BY 8:00 AM on 10/19/2021

\

QI) If a system changed its state from state 1 to state 2, can we calculate the work and the heat
transfer if states | and 2 are completely known?

No, because both states are known
Yes, because we know at least one state

e
rh -
é Yes, because we know the two states /{
No, because we need to know the path
F

None of the options provided is right

Q2) The initial temperature and pressure of a gas in a closed system are T,=100 °C, P,=250
kPa. The gas is compressed isothermally until its final pressure P»=500 kPa

Which of the statement below is true about the final temperature, T,.

% T> =200 °C (double T,) because the pressure doubled during the process.

© Ty=500C (half of T,) because of the pressure increase.

© T, cannot be determined because thereAs nﬁaﬁnugh information to determine it.
®  12-100 oC for this process 2

c

We need to know the volume before we can calculate the final temperature

QQ3) The temperatures at locations A and B inside a system are 50 °C and 50°C respectively one

hour ago. The temperatures at locations A and B now are 80 °C and 80 °C respectively. Which
of the following statements is true about this system.

© The system is uniform and steady P

“ The system is not uniform and it is not steady '7
@ The system is uniform but not steady
© The system is steady but not uniform
c

None of the options provided is true




Sample Student Solution

(4) A gas in a piston cylinder arrangement undergoes a polytropicc process from P,=770 kPa,
V=0.25 m* to a final pressure Ps=150 kPa. if the polytropie index, n=1.22, what will be the
final volume in m3?

PN PN .

(1710Y0a8)™ = S0 N a
oauke = N — %/T\ L7
oSt =N lll—rj—i\-— <

Q35) 5 kg of gas in a closed rigid vessel of volume 0.25 m? is heated from P,=200 kPa, T,=
25 °C to a temperature of T=500 °C. Determipie the final specific volume, v, in mikg.

Q6) 550 kJ of work goes into a closed system while the system loses 100kJ of heat from one
surface and loses 150 kJ of heat from a second surface. If the initial internal energy of the
system was 700 kJ, what is the final internal energy of the system?

10+ 550 -mj‘u}sa:jmﬂ
% w“hw ‘

19
X




Q7) A motor drives a pulley lhatd;nﬁ" i1sts a mass of 1000 kg through a height of 80 m. if g=9.8
m/s2 and the ef’ﬁmency of lhe pulley system is 77 %, what energy must be supplied to the

motor, €. | - &@“& Tm 7
LR m.z(wj N ERtvimey

= T84 T ji@
1 10V 1. M
%\%wﬂ\ o e T

Q8) Refrigerant 134a is at a temperature of20 °C and a specific volume of 0.23373
m¥kg. Determine the specific internal epérgy u, of the refrigerant in k/kg

0.5 H
vy

N7y, 50 wl%u‘w- AN

Q9) For the steam at a Pressure of 10 M Pa and specific volume of 0.0011200 m¥/kg, find the
specific internal energy, u, in kJ/kg.

Ve v we cwwﬂh /

500100 V)

Ve e
715G 6 ¥k \




Q10) Water is at a tempefature of 200 °C and specific internglenergy, u=1750 kllkg What is
the value of its specifi¢ enthalpy, h in kl/kg?

‘\}\'-' "\:“'I “u“J { 11!'\ - ﬁ\th #
\150 = 59 a}yﬁﬁﬂ\ O e T8 1104 p{éﬁiﬂ%f}
U‘m: r]uui:’l. b \ '
W = 653,41/ Falw
n . | /x|

QI11) A gas in a closed syste

is hpéj from T\=150°C to a final state where T,=750°C
What is the temperature ch
b:?_‘ = % AL

ge bfjlis gas in °R?
et =TT ST, =780 - 1502000
AR = V3l

Toxtow | W

(012)The pilot of an airplane reads an absolute pressure of 50 kP at an altitude of 7000 m above
a city. if the average density of air is /95 kg/m3, what will be the local atmospheric pressure on
the ground in the city in kPa. Assupie g=9.8 m/s2

¢ = Pow? P ? -: ﬁp‘%k&mz

¢ = 50+ loasyeuR )
\h \\5.151h?m\ (7

-;-‘].': Oy M f'\\l"i'.‘
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in W ‘3@ALL 2021 TEST 1 PART B
% ANSWER ALL QUESTIONS i
%=
PART B QUESTION 1

o
A piston cylinder device contains 0.005 m* of liquid water and 0.8 m® of water vapor in equilibriur
kPa. Heat is transferred at constant pressure until the final te pemture Ty=300 °C. Determine:

a) The initial temperature, T, in °C

Towoves = VA 15;/,1)4

by The initial mass of liquid, my, the initial mass of vapor, my, and the initial total mass of the mixture, m;

~J
"
el L 005 g - e A
3 3%&\11

rn%‘r' \r_}.: u_"l.'il.'-i.‘:‘l' F—‘“ﬁn\: 'ﬂ-l'||| R .:x \B?u

R
Mgy T Iy ¢ AN YT M wa

c) The qunlity,m of the mixture at state 1

\; 2 'EEIE
A o — =9 m 'I'f:‘l .'!"h '\J,_Q'u- \\rh‘j" \I;
G, = SR 0 QUL
TR L aeeisn
g-;m stmrl R LR EHEEN %

d) The specific volume, v, of the mixture at state 1

Faak 2 25 [y
e

e} The final pressure, P; in kPa, and the final spetific volume, va in m?
'1.1,(;5:’0.\‘!11’ =0 ?.L'- ‘?1‘ = \m‘@’ml /’r,

: :
ok WPa md AWM o adkedd %MW \'\rm"a-'l—ﬁbﬁ'@\m"lhll




£y The final total volume, Vs in m*

4
V=

i W
015700 T ess

'z,ﬁ_{ﬂm \l_,/'(

- l,

1le
fﬁ-}fiﬂﬂ

o R (

£) Show the process on a P-v diagram




" PART B QUESTION 2

Steam is at a pressure, P=20 MPa and temperature T=5300 oC. The specific gas constant for steam is R=0.4615
klkg-K. For water, the eritical pressure, Pc=22.06 MP und the critical temperature Te=647.1 K

gl

> %

2. Determine the specific vnlupm lh{: team assuming the steam behaves as an ideal gas

iy SO 1= 71713
L M= (ous) 'i‘th

'(Er-: ai“ﬁ-&,ln‘u:)\

1. Determine the specific volume of the atcam

=
L:} AL 1A m"‘ihl

3. Compute the reduce pressure, Pr and the redueéd temperature, Tr.
. LRI

7
Yoo -~ / @
0 ;1_'{_; 'TT’-* S\ PSR\

< °

4. Using the values of Pr and Tr computed, use the mmmey chart to estimate the value of the
compressibility factor, 7

S

~

5. Compute the specific volume of the steam based on the Z value obtained from the compressibility chart,

- ia:ili‘in.ub\ﬂ"ﬂ?}l - {ﬁiwﬁﬂ‘\fm \

10,%0




PART B QUESTION 3

Water is pumped from a lake to a storage tank located 25 meters above the lake as shown in the Figure. The
flow rate of the water pumped is 0.1 m¥/s. Assume the density of water, p=1000 kg/m® and that g=9.81 m/s?

a) Calculate the maxs ﬂuw rate of the rin kgf(p

= me\[ﬁ )

v lm‘ﬂqﬁli E
b) Calculate the specific energy. ¢, delivered to the water by the pump in kl/kg.
o SE, 00

v = PE= nﬂ.._ = (“sihl_lﬁ\}(x
e = 6.149%1% “Ghﬁ
NEE e 2

¢} Calculate the power output from the p to the water in kKW

%= vae = W\(oanmE) = SIS *"‘*y /Pf'f

d) Calculate the power input to the motor pump svsten in kW if the efﬁcienzft;f the pump-motor system is
75%
iteny T YO 220
‘ﬁg\w.hml . ] ,\?..?1

5= D 1'|'|_1-'|.15 p‘l I

x=%L1
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Fall 2021 Thermodynamics | Test 2 Part A
Answer All Questions

1. Airin arigdclosed vessel isinitially at pressure P1=100 kPa V1=100 oC. The air is heated to a final
temperanwe T2=300 oC_What the work done in kI7T Air ina rigid closed vessel isinitially at presaure
Pi1=100Pa V1=100 oC. The air iz heated to a final temperature T2=300 oC. What the work donein
EI?

Bidsid Vessel, Volumeis constst
W=/PdV=0 since dV'=) for rigid vessel

2. RefrigerantR-134a at atemperature of 30 °C has a specific volume, v=0.12766 m ' kz. The pressurein
MPais

i =14 00008997 +0.00091 51) = 0.00090 74
v=1/2(0.013931+0.014276) = 0.01511
brhe, thus superheated vapor

P2=0.20 MPa

3. Airinarigdclosed vessel isinitiallyat P1=100 kPa T1=390 K, V1=12.5 m3. The aris heatedtoa
Jinal temperatiee T2=770 K Assvme the air is an ideal gas and that R=0.287 Klikg and ev=0 718
Kl E The total heat trovsfared m &Kl is )

Qin ~,

Energy Balmxe M

Em-Eow=E2E]

Onr=mul-ul )

O=meviT2-T1)
Findm from ideal zas equation
PIVI=MRT1 Thus m=PI1VI/RT1)={100 EPa}12.5 m3) {0287 kbl ks-E) 300 K)=11.17 kg
Enerzy Balance
Ein-Eou=El-El Thus Qhirem (ul-ul)
Qiremen{T2-T1=11.17 kg)(0.718 kI ke-E)(7 70-300) K= 3047.0 kJ
Qire=3. 0470 or By air Tables278.93 klkz 12=0.3%360..01+376.12)=568.07
Qirem{(12-ul)=11.17{368.07-278.93 )= 3229.0 kJ

4. 250 kJ of work goes into aclosed system while the system loses 30 kJ of heat. If the inifial infernal

energy of the system was 300 kI, whatis the final infernal enersy of the system? Q
¥ or The = 7 oyt
Enerzy Balance W
EinEou=E2E1 n N .
Win—Qou=E2-E 1 Sa
E2=1H‘-1iﬂ—QD1I_E1 E1=300%k
=230-80+300=470 kJ
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. A crane lifts a bucket of cement with a mass of 430 kg vertically up with a constant velodty of 2 m/s.
Asmming g=9 81 m's2, the mte of power in KW used by the crane 13

2) 0.9 P=mgH/t=mgV

b) 442 ® ®

c) 8.83 P=(450 kg){9.81 m/s2)(2 m/s)/1000=8.83 kW
d) 8.32

&) 1.8

. Asa result of heat transferred to a gas in a system, the temperature changed by 700 E. What is this
temperature change in oR7
AT F=AT"R=18 AT K=(1.8)(700)=1260 R
. Ifmis the mass and b is the specific enthalpy, then he total enthalpy of a system H is given by
a) H=h'm
b) H=mh
fy H=mh
g) H=h
h) None of the above is comect
. A cylinder’piston contains 2 kg of air at 100 kPa, 20°C. The air is compressed polyvtropically toa
pressure of 900 kPa. Calculate the absolute value of the work required if the polvtropicexponent n=
125, Assume R=0.287 kTkg-K. (Hint: First calculate V1, and then V2)
T1=20+273.153=203 13K,
P1V1=mRT1, thus V1=mRTI/P1={2 kg)(0.287 kJkg-E 29315 K)/(100 kPa)
V1=1.683 m3
PaV=PIV1%, thus V=V [P1P: ]2
V2=(1.683 m3)[100/000] 1 & V2=02001 m3
W=P2IVI-PIV1Y(1n)=[900 1Pa)(0.2001 m3)-(100 1Pa)(1.683 m3)](1-1.23)= 3714 k]
W=371.4 kJ into svstem or on system
. kg of refrigerant R-134a passes through the throttle vale shown. The properties at the inlet are provided
on the figure. The refrigerant loses an amount of heat, Q=13 kT as it flows through the valve By
making an energy balance on the system, the computed value of the enthalpy at the exit state 2, o in

o Energy balance gives (s ¥ *
Ein=Ecut R-13da [?i‘l' 2
mhl=mh2+0Q m=1l;g_|_'_ / 'H_-Pizlmkl
h2=h1-C/m ;;;";;” LS Find h;
h2=101.62 kl/kg -15 kl/1 kg h,=101.62 ki/kg
h2=86.62 ki/kg 0=15 kI

. Bymaking an energy balance on the turbine snown 1n e ngure, Calcuiaie me power OUIpUL 01 e
turbine in KW

) =4 kgls
Energy balance gives Pi=5 MPa
Ein=Eout Tanlw
hi=3434.7 ki/ke
mhl=mh2+W 14—

W=m(h1-h2)
W=(4 kg/s)(3434.7-2706.3)
W=2,913.6 kW

P;=200 kPa, Sat vap
—+2 n=27063 kifkg
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THERMODYNAMICS | FALL 2021 SEMESTER  TFST 2 Pari B
ANSWER QUESTION 1 AND ANY 1 OTHER QUESTION
SHOW YOUR CALCULATIONS 1141172021
MName of Student {PRINT) ﬂff._r. Sher ‘i:'.::fu;,f{; g
1 UNBERSTAND THAT CHEATING OR SEEKING HELP BURING THES QUIZ WILL RESULT IN “F GRADE

Neuctent s Sigwarmee
QUESTION 1[25]
The 1.5 m' rigid tank shown below initially contains air at . The valve connected to the tank is opened allowing air ot
Pi=500 kPa, Ti=500K to enter the tank until the final condition in the 1ank is T:=400 K. P:=350 kPa at which time the
valve is completely closed. For air, assume the gas constant R=0.287 kl/kg-K, Read all properties from the air tables.

T=300K,

. | Pi=150kPa
v=15m' | 12

T:=400 K,
P=350 kFa

$= © ﬁ.r_ﬁ.,-,\rd)

-~ Air entering the fank
) hen valve is opencd
Pi=500 kPa, Ti=500K

Figure |

i Applying the ideal gas law, calculate the mass of air, my, initially in the tank,
p=isolbe T o zeok V= iSm?

PV < m LT,
(150#;&}{}*5»;2) 'y

m= PV, = .' 4
[ 27, 028 TAE &3
( Fy-k )(3c0 |
ii. Cualculate the final mass of air, ma, in the tank.
- = I* :‘:_u- > o M-"w
P, = 3ol | To= 400K, Vo Vi=lSm (2

e

(0-27 ) (Heok) 1
WM, = - 57?;!{5.

I.FJ}_._ B @1 = ['Bgaﬁ}iﬁ)](f-g}n!‘)
Rz 7

45




iti. Applying the law of conservation of mass, caleulate the wial mass of air, my, that entered the wank during
the process.
m‘. _.mET Jﬂlm‘l HJC,:D
M, = ny =My
. L
= l-s72-2413)k )

= 196 kg

iv, Determine the initial and final specific internal encrgy, vy and vz of the air in the tank, and the enthalpy hi at
the inlet to the tank ./ from the ar Tables

e air of T,= 300K, U= 3”!’”5-7-'{5-‘71’?
Foo tir of 1) = SWOK J[Pl.' =

-

!

503. 02 I3llty
e aie of T 400K, N, = 08606 sk

I

v Delermine the specific-enthatpy i of theairentering - the-tank-from-the-air-Tables—

vi. Muoking an energy Balance on the sysiem. Calculate the total hear transfer during the process

Ev, —Eng = E- E,

— “ﬂ'l u;_ _'-ml I'-f}

-
IJ “I

mJ‘lL_q‘; f >
@.—. m.H,— ("]-‘JHLFM'UF) J

= (2 -H?“;‘j(ﬁbz-ﬂz-%q) = [{’qriﬂ)@ﬁé"’ﬂ)— fll-é-'3l/2f¥~ﬂ}n
= — 288 4 )f \

b
Q = 884U (b Hshem)
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DUESTION 2 [15]

A hot water stream at 90 °C enters a mixing chamber with a muass flow rate of 1.5 kg/s where it is mixed with a
stream of cold water at 30 oC. After mixing, the mixed stream leaves the mixing chamber at 55 oC. Assume
kinetic energy and potential energy changes are negligible. The system loses 10 kW of heat. To the
surroundings.

Fugure 2

Q=10 kW
b

|

Hot water, m=1.5 kafs

e, T E 7 3 e
2l Mixing Chamber —| water. m,

Hot water, m;? —;!F . T«=35°C
T;=3ﬂ"(‘ 2

i.  Write the conservation of mass equation for the control volume and express the mass flow rate ms in lerms
of the mass flow rates my and ma

", = Me
—

[TFLS ’"”1’ m.-i.l‘Ir"I;

ii. Determine the specific enthalpies hy, hz, and ha at states 1, 2, and 3 respectively

v wilie b =005 ke - 37704 Jifky

fet 0%
— = 248 - lg
At H= 3 ﬁz:h;dm:.; T ,k’
At . =
=SS, hgwh, T 230 2 i,
feg 557

i, Applying energy balance on the control volume, determine the mass flow rate of the cold water, mx.im kg/s

EL - EIL ";':? ml‘ll"'mlhj "-ZMS L} +$

™, hy "'m!-l‘l {m;rm;iﬁs 'H'P
m{hi l‘! [h] "l"q) + CP i -__.I.P_I'_fi_ )
=71-¢ : [
Thas M, = m( ha-h _ﬁ__ I's ﬁﬂ) '#'E,,.m-ﬂd-ﬂv)]’;
(h-h3) h-hs)

My = 2.0l l4/s
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QUESTION 3 [15]

Steam flows steadily through the turbine shown in Figure 3, The mlet conditions at state | and the outlet

conditions at state 2 are shown i the Figure | Assume the kinetic and potential energy changes are zem,
The turbine loses 230 kW of heat to the surroundings.

PiEdi P2 guspkw
=400 *C

Deteninine

(1) the specific enthalpy ot the inlet, iy

M P, = 20Mt:

=3 I Gt Ja f:i",
- 'i‘"ﬁi-f{ L. W8 A P\-"-‘{.ﬂ
hy= 2816+ 9 15 [l 2
Fizure 3 Staam Turkine
Figure 3 o |
1 the specific enthalpy at the exit h; T i '_ o
b, = zzs-aylafky, = 25723 B0
hy= hy, +Xahg, . 42 b, s, fs
hoe 20594 +[0+8)(2 y72:3) = 21238 1o ky g
5= l

e

{i}

By making an energy balance on the wrbine, caloulate the power outpat of the trbine in £V,
EI po - '-E-ﬁ\'- F

H’j‘r?: =

W

nrfq?_ +§ + W [

r

£
mi hy —hg \) - Cf _‘

{rzf{jh)(‘gﬂgn?r—- '2!23'?) — Sl L ‘I'fl
W= &,067 % ki
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“'1_.;-']“11";"- -r i .--
Perais Sewill
21 Thermodynamics | Test 2 Part A ..., Jovwrs
: Maavel REVES
Answer All Questions Gaiahd 2w Pullgsg

Air in a rigid closed vessel is initially at pressure P1=100 kPa. V1=100 oC. The air is heated to a final
temperature T2=500 oC. What the work done in kJ? Airina rigid closed vessel is initially at pressure
P1=100 kPa, V1=100 oC. The air is heated to a final temperature T2=500 oC, What the work done in

k1? IU‘ zleof fu. : (= :,Al,ff ,{1_'f
T =loee
_I-,.-' = Lo UC.

[ werd .Tg O kTS Becatid c,{-.u.ef,-:_:-:- b‘bf:.fmf, LA 5'}

Refrigerant R-134a at a temperature of 50 °C has a specific volume, v=0.] 3’!!&6 m'/kg. The pressure in

MPa is B,

20 M e

Air in a rigid closed vessel is initially at  P1=100 kPa, T1=390 K, V1=12.5 m3. The air is heated to a
final temperature T2=770 K. Assume the air is an ideal gas and that R=0,287 kl/kg and ev=0.718 kJ/kg-
K. The total heat transferred in ki is

5 PV o B bl
NZ R = b = 4e Ey

odird
T, = 3% . i o =y p
Tq = IRk Q=M dl £, U‘IL

i 4 Sl s 0. T8

g é
ﬂ@;{_____;?' )

250 kI of work goes into a closed system while the system loses 80 kJ of heat. If the initial internal
energy of the system was 300 kJ, what is the final internal energy of the system? . .
gy ofthe sy wothesie? of & Shekh
(L

dee - = ;
T hey” s~k Jﬂ
ja
£, =1s0-505d0 ¥ ?
-Ej.r_‘." i = o -’

+25 8 Y
= - i
GV v R

- A crane lifts a bucket of cement with a mass of 450 kg vertically up with a constant velocity of 2 m/s.

Assuming g=9.81 m/s2, the rate of power in kW used by the crane is
a) 0.9

. , 3
b) 4.42 e gl s s
% @ 8'83 / l'u{ { f’l Jf .F'C ?rf‘i r:jc-'f-:.’ / - [ ...A} 7
Sample Student Solution
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7. Ifm is the mass and h is the specific enthalpy, then he total enthalpy of a system H is given by

a) H=h'm

b) H=m/h / FE
(M He=mh b

g) H=h

h)} MNone of the above is correct

8. A gylinder/piston contains 2 kg of air at 100 kPa, 20°C. The air is compressed polytropically to a
pressure of 900 kPa. Caleulate the absolute value of the work required if the polytropic exponent n =

1.25. Assume R=0.287 kikg-K. (Hint: First calculate V1, and then V2) .
4 3T A
M“«"-’-*rj— F.'-:'-Irﬂ""gfa _r'J"":r 1K 14 FIU': _IC’:.""F'!,
- e oAk L o ltS e T '.'!‘ﬂ} ;
1= 20% _ B - =l “h Vo= AP

ANV p = Yol

it q {r“’wgﬁw :
Gl \M \?\{

9 kgufrnﬁ'igeramR~134apaasesﬂ1mug];|;hiﬂ.i;u;ﬂevahshuwn.ﬂmpmpmimmm: inlet are provided

on the figure. The refrigerant loses an amount of heat, Q=15 kJ as it flows through the valve, By
making an ene ance on the computed value of the enthalpy at the exit state 2, hy in kJ

15 - sy
W= Ml b)) - —
})'} 2= (:-4 ' RiMa : ) ]
w }}"F s "‘“ ::ﬁ_l“‘i_fz w:f:
saLlig
\0“ hT_;/r/He»w.m hy=101.62 kifkg

O=15 kJ

10. By making an energy balance on the turbine shown in the figure, calculate the power output of the
tuerbine in k'W

m=4kgls
Pi=S MPa
Ti=500 °C
hi=3434.7 kg
o 58
‘A
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QUESTION 1 [25]

The 1.5m’ rigid tank shown below initially contains air at . The valve connected to the tank is opened allowing air at
Pi=500 kPa, Ti=500K to enter the tank until the final condition in the tank is T;=400 K, P,=350 kPa at which time the valve
is completely closed. For air, assume the Bas constant R=0.287 ki/kg-K, Read all properties from the air tables,

Ti=300K,
V=1.5m’

Py=150 kPa

ul=

T:=400 K,

— Alr gntering the tank
H———when valve is opened
Pi=500 kPa, Ti=500K
Figure 1

i Applying the ideal gas law, calculate the mass of air, m,, initially in the tank,

Pi=mRT o |
M, =57 "f/f L;

s b5 7. 0¥k .

-"‘"ll.l E E 'l"E'n"_?"-" Lok ? |

PV _. 2o« IS
ii. Calculate the final mass of air, my, inthe tank. M, S E = oam G

(¥
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li. Applying the law of conservation of mass, calculate the total mass of air, m, that entered the tank during the
Process,

M= M= > |
- [ 5T Lol '.f.‘?fr'“-?; / f

L
I

T
I:‘.—‘T_ = _J,-HI- .":';,.-JI. s

-~

iv. Determine the Initlal and final specific internal energy, u, and u, of the air in the tank, and the enthalpy hi at the
inlet to the tank./ from the air Tables

L-:I,. =7 |}, O 7 ’1?:;!'::, / L
|' rj#;f ,lI = 5(}3 O Vf-'l.":.?/'-f;
Uy = 196 1L ‘I{T.-“'u'j:j}//' o2y

v. Determine the specific enthalpy, h, of the air entering the tank from the air Tabiles

vi. Making an energy Balance on the system, Calculate the total heat transfer during the process. it _
Q =mihi=(m=m4l| 2
()= |36 50302 — (4513 206 — L, 13 * 2l0l)

Q=236 1 kT
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QUESTION Z [15]

A hot water stream at 90 °C enters a mixing chamber with a mass flow rate of 1.5 kgfswhere it _ ..o s v ceecdm of
cold water at 30 oC. After mixing, the mixed stream leaves the mixing chamber at 55 oC. Assume kinetic energy and
potential energy changes are negligible. The system loses 10 kW of heat. To the surroundings.

Figure 2
w Q=10 kw

p

|
Hutwh'«-l:jﬁ'. my=1.5 kg's E 7 3 —_—
Ty= ixed warm
o Mixing Chamber —;l water, my

Hot water, m,? ——# T+w=55"C

Ty=30°C 3 I

\
J"f.f.
F 4

1Fy

P 4
| 7

]‘]

F

. Write the conservation of mass equation for the contrel volume and express the mass flow rate m; in terms of the
mass flow rates m; and m;

il. Determine the specific enthalples hy, hy, and h, at il‘.a‘l?'._i. 1, 2, and 3 respectively

h,=he tiee) = 37052 W, |

r"f..: ]':fi': 3% -] - i?r-'? .IL-.IE;-!-".-",'.;;.J ,’%

.
|

P
B iy
L

Las

L

n ET0 ) = y
|.f‘|._, - 4 (55%. 0.
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ili, Applying energy balance on the control volume, de_r_laermlne the mass flow rate of the cold water, m,.im kg/s
_C'_-J |:|. = E.:- .'.v{'

i y ] . B 3
ﬂ"’fl b, tm, ,'f.r?_ =My Ie:.:: + Qowt
« 126.7%) = (L5 14y) « 230.23) tlo

g

(1,5 376 72) /M2

iv. How much heat is transferred across the mixing chamber boundary? 4\

v e

b, th, £ 2 _A
b, thy thy A __

ol 125,79 +( 30230,23/110

L,

"M-lh‘ -+{$‘1‘..‘;_i-'l-‘.
(1S -3Te.v2) f‘q?’t-
i34 -_E?fgf %)
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QUESTION 3 [15]

Steam flows steadily through the turbine shown in Figure 3. The inlet conditions at state 1 and the outlet conditions at
state 2 are shown in the Figure 1. Assume the kinetic and potential energy changes are zero.

The turbine loses 250 kW of heat to the surroundings.

P=20 MPa
I=400°C
V=120 m's Q=250 kw

Determine

(i}  the specific enthalpy at the inlet, b,

1, =k L =,
P = 20MmFA h E29i,% &=

il
1'_‘.
1 F
i
L —
Figure 3
1.4,
ek X 27 :
k':" = Mt L g" i '\E-'-'::"'.--l;‘r % et [
LGN Yy i i Ii -
.""I'J. - "I'ﬂ:‘" ® 4 : j ||,.\_,[]
PabIAAER)! f y
ii) the specific enthalpy at the exit i, i TRA ¥ =00 ) s
r"_; = b *F s =6 bz ] 4}
N
. I|
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MECHANICAL ENGINEERING DEPARTMENT
OUTCOMES SPECIFIC ASSIGNMENT COVER SHEET
MCEG 2013 THERMODYNAMICS 1
FALL 2021

Instructor: Dr. Paul O. Biney

Title of Assignment

Test 3

Outcome Measured Using this Assignment

QOutcome 8
An ability to identify, formulate, and solve engineering problems
by applying principles of engineering, science, and mathematic.

Check the outcome characteristics related to this assignment

uires students to

identify engineering problems
formulate engineering problems
solve engineering problems

Involves the application of the principles of
X | engineering

science

mathematics

Brief justification of why this assignment is suitable for this outcome

Questions tests students ability to identify, formulate and solve thermodynamics
problems




Test 3 Questions, Solution & Grading Scheme

THERMODYSAMICS |
FALL 2021 FINAL EXAM PART B
ANSWER QUEST 1OV 1 ol any othesr 1 QUEST LN
Show your work clearly and answer the suli-guestions in the order asked.

Name___ Huste~ oloadiey 1407/2021

By writing miy mame above, | understand and agree that any dishenesty or ghis exam will resuldt fin an “F"
prode in the course .

QUESTION | [25 Points)
For the sieam power eycle shown in the Figure, the mass flow rate of wuter through the eyche is Tkafs.
All of the propertics ut the various stale points ure indicuted in the Figure

u) Find the specific enthalpy b and the specific entrogy, sa ul sliie 2 from wour steant Tables. Double

eheck pour answers fo ensure you have read the table correcily.

h) By making an energy balance on the boiler, calculate the rate of heat inpul 10 the hoiler. s in KW

¢ By making an energy balance on the turbing, calculate the power outpul of the turbine Wi, in KW

d) By ntking an energy bulance on the condenser, caleulate the rale of heat rejecied from the condenser,
Qo KW

e By making un energy halunce on the pump, calculite the power input b the pump, Wi, in KW

i caloulate the nct power outpat, W, in KW

g Caleilate the thermal efficiency of the cycle

h) Determing S for the Turbine in kKW/K and indicate if the furbine process is possible or impossible.,
reversible or irreversible. Assume the turhine is losing heat 10 the surroundings a To=300 K

i1 Determing Sgn for the eondenser in KW/K 37 the heat is fost to the surroundings at To=300 K and
indicute if the condenser process is possible or impossible, reversible of irmeversible,
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ay # R=1oMbe, Ty =500°C we have Supe.bactid Vep )
hy = 3375+ llky | Sy « G5 94s Kflg-lt — i3
(b Bn = Eoud G _e
wh, 1@ = Mhy
Cn = m{h-, .-iu:] Pttt
Gii =(2a’afs}i33?s-:—zw-6),% = 62270 Ikw |

[€©) Ew = Gout i
mhy = Glose T Wor +m hs J :

INEW J"z. ‘g‘} (Pa-r.:j} :-,I_ i L
= (2hy ) 2375 1- 2898 ‘5)3"' = 148396 kWJ
(d) Ewn = Eoud '

mhy = mhy + Gout -

Kout "'M{‘lrfw) "'j/s (;g‘fg 3—251 qz) é'?'.’: ﬁ'u’i‘ﬁ* il

{e) En. = Cowd .Jl' _ r

n "“h
MLHN: ,Nmfhr-h} L{Zhﬁ){z&r-s-zn-ua}% = 2063 kW — 2

| [
£) Kk = Wor ~Wia
= (4936 — WD bW = 14632 W )

() Ny = Wt

"\T' |

G X N
e ;“&3-2 by = @-235 ( 23-5"{,) 12
- & 22700
{‘2) 5} T 5!*—* DS, 4+ ASsun 6?1 % 5
f = O+ mMmS;-m 5’2 ’
Bonuy = tlmﬂtﬂ 00t = Fﬁg}; ﬁ—ﬁr '_:f_
Gluet gr"* = 3,044 I‘:U}K ny

Spen 70 =) pwress 15 Possible hud revesible” 25

46938
[T ) Fr Condtnte b SW ,g,,g,_,ﬁ 4:.1,{9:-1 Gt tz"ﬂ'.-"i}( 5.*31-5' m'F) + 506 3on
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QUESTION 2 |25 Points]

A rigid wnk of volume 10 m? initially containg saturated water vapor at a temperature of 120°C. Steam
at a pressure 1,2 MPa and & iemperature of 400 °C enters the tank through a valve in steam line that is
connected to the tank until the final preéssure in the tunk is 800 kP, ot which time the emperature 1s
200", All Kinetie and potential energy effects can be neglected. A schenatic of the problem snd
propertics al all state points except state | are shown in the figure below,

il

b
)
d)

Initial State in Tank Final State in Tank
Ti=120°C, Sat.vapor | V=10 0¥ | T,:=200 °C, P:=800 kPa
w=? kikg us= 26311 kd'kg

vi=? mkg vs=0.26088 m'kg
s1=? klkeK 52=6.8177 ki/ke-K

/'-Qaus

Pi=1.2 MPa,
Ti=400 °C
hi=3261.3 kl/kg
5i=7.3793 ki ke-K

Given that the initial state of the steam is o satoraded vapor at Ty=120"C, read the values of the
specific volume, vi, specific internal energy. uy, and the specific entropy, 5| at state |

Culeulate the initial mass, my, of steam in the tank in kg

Calculate the final mass. ma. of steam in the tank in kg

By making a mass balance on the control volume, calculate the mass of steam the entered the
tank, mi, i kg

By muking an energy bulunce on the system and assuming the system lost heat as shown on the
dingram, compute the heat lost Qout during the process in kJ

Calculate the entropy change of the system, ASg ;o m in kIVK

Calculate the entropy change of the sutrounding, A Sz, in kUK, if the heat is Lot 1o the
surrounding at Th=300 K

Caleculate the entropy generiied, Sgen inkIIK

From your answer for Sgee, explain whether the process us deseribed is possible of impossible,
reversible or irreversible,
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@) M T,= 120°¢, S’uﬂw.\,&,;fw.}m |
S = % - 71292 W fly ¢ -0-8N32 My (T >
U= Uy = 25289 tofly-14 ) |
(b) =¥ o Jpwm L] 8
i T 0-39133my = Izl - |
(€) my= = {Om* = 2833k — B
o ﬁ-zwﬂﬂﬂf’/{‘;f ?

(d_) mi‘ ‘-m.f_ = m']—"M] Wb =e |
. ™ '-'(3?-33 -H-:-.‘.Z)fg = 271 ﬁ’j 3

{Q‘) Ei - E“J = E:.‘E; N ) |
'\“l:ih == @'d = M-lu: —VHJLJI |
CP"M-I - Mlht - tm1u3-m1m_)

J

(ﬁ?-lik,]{'}:zé! .31,;}&) _[(3!?-3])(2631 I') (h' 211)_'-'25"7) g
= 15,93%-8 18 — —3

(_{) ASW-H"-’" = 1& M,S,

L L
33 “ ey (5 ﬂﬂ%*) [|E nlr?X'T 292 ,ﬁ)?’, | }'3_

“JSlql

1ILE'L) ASSL‘,” = =M, 'E.h 1 Qﬂgf ) ||

1

Is,49 \ I%{
= -(= rIP{)L“] EATEL 0 T300 [
R DL n _'_,-II l
= - 1469 ltfz |

{h) 5‘11“'5 AS'&.‘; 4‘ ﬂg";v“ ﬂi |
= 184 - 146° @L“r | Iz
= Y. 5_% )

: - L — )=
u) S’m J0  Twg [0S 45 de 5&11‘:4,,[ It fJnssq,Ja ’L
l‘lra* 'T‘MMFrjﬁh
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QUESTION 3 [25 Points]

Air contained in a piston cylinder arrangement is expanded in a polytropic process from Pi=900kPa,
Vi=0.05 m', TI1=400"C 10 P>=170 kPa. The polytropic index. n=1.2 Assume that the air is an ideu
gus with constant specific heats and that R=0.287 kl/kg-K. cp=1.005 kJ/kg-K und cv=0.718 kl/kg-

a)
b)

&)

gl

hi

Show the process ona P=V diagram
Calculate the final total volume Vs, inm’.

Calculate the work done, W in kJ and indicate the direction of the work us input or output. Make a
sketch of the system and indicate the direction of the work

Calculate the mass of air in the system in kg.
Caleulate the final temperature, T, in K

Applying energy balance to the system, calculate the heat transfer, Q in kJ and indicate whether it
is heat input or output. Show the direction of the hem mnput or output on a sketch of the system,

Calculate the entropy change of the system in kJ/K
Calculate the entropy change of the surroundings if the surrounding is ut T,=300 K

Culculate Sy and from the value of Sy, indicate whether the process is possible or impossible,
reversible or irreversible.
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= (nowy)(0- 25 ) - (10kRY005) (3

| — I+2 W
W= sy.-57 1T
(d) PV, =mR Tfjﬂa?f;ﬂ
m= _!l__g = (?aaﬁﬂjbgg,:)
1 3 s,
& 2?'!%'_“1&?3:50 ’
M= 02329 ley
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Make-Up Test Part A Worksheet
Name ’T‘F"’-‘“ RRM'&"-'-- Write the question number followed by your solution

By writing my rawse above, | ivdersrand aad agree i aoy disfonesty ow thix exam will resalt i an “F" grode in the course |

I\J =% S IJ—-_—.::I:-- .]-‘3 1..ll-_"'-'_':1'-'-"::".' = __;"n:::-'i— = 8.0 _.m

Wty PEEC =
¢ B2l T L0 VI e T
: P Rt ¥ o ravemna

A 1_;ff$l - 058 __E'I.-EEE

B (L) & = (LTS <
Curm) 530 [0 st eefd
i LIDDRLOY
T‘:’,wll = m Dk PLAS [TH,1 14:

e T :-.-T}|i"-"’~-'-f}" ]
5 e 2 LPE

o = WIS WO l.-.l..l‘_-l:':l
i
For = 1 BT B (o2 2
1095 15 ok
Db = Luga5 0 =man

1" PR - -]

ol 3
NP6 G e
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o 2 5 i
W\t = L\-"‘_ o \_ . 2
&5 = wsOv\ = o =\B

e

Y = g
iy e NEAR ol
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THERMODYNANMIUS 1
FALL 2021 FINAL EXAM PART It 3?
ANSWER QUESTION 1 and any other 1 QUESTION i £
Show your work clearly and answer the sub-guestions in the order asked. 5’[}

1200772021

By writing my name above, I understand and agree that any dishonesty on this exam will result in an “F"
grade in the course .

QUESTION 125 Puints]
For the steam power cycle shown in the Figare, the mass ow tate of water through the cycle is 2 kafs.
All of the properties at the various state points are indicated in the Figure,

fﬁyutcm boundary

thraugh eyela,
m=2 h.lfi

Condenser

Find the specific enthalpy h: and the specific entropy, b2 af state 2 from your steam Tables. Dhauhle
check your answers to ensure you have read the table correctly,

By making an encrgy balance on the boiler, caleulate the rute of heat inpat to the boiler, Qi in kKW
By muking an energy halance on the torbine, calculate) the power output of the turbine W, in KW
By making an enerzy batance on the condenser, caleulate the rate of heat refected from the condenser,
Qo in KW

By muking an energy balance on the pump, caleufate the power input to the pump. Wi. in kW
caleulate the net power outpul, W, in KW

Calculate the thermal cfficiency of the cycle

Determing Sgen for the Turbine in KW/K and indicate if the turbine process is possible or impossible.
reversible or irreversible, Assume the turbine is losing heat o the surroundings at To=300 K
Deeterming Sy for the condenser in KW/K if the heat is lost to the surroundings at To=300 K and
indicate if the condenser process is possible or impossible, reversible or irmeversible.
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QUESTION 2 (25 Points)

A rigid tank of volume 10 m* initially contuins saturated water vapor at a temperature of 120°C. Steam
al u pressure 1.2 MPa and a temperature of 400 "C enters the tank through a valve in sicam line that is
connected to the tank until the final pressure in the ok is BOO kP, al which time the temperature is

200 °C . All kinetic and potential energy effects can be neglected. A schematic of the problem and
properties at all state points except state 1 are shown in the fzure below,

Imitial State in Tank Final State in Tank
Ti=120°C, Sat. vapor | V=10 0¥ | T,=200 *C, P:=800 kPa
w=? kJikg us= 26311 kJ/kg
vi=? mlkg vs=0.26088 m' kg

} s1=? kikgK 52=6.5177 kd/ke-K

|~ Qou
. . -
25 9
——— |

Pi=1.2 MPa,

Ti=400 2C

hi=3261.3 ki/kg

5i=7.3793 ki/ke-K

/{ Given that the imitial state of the steam s o salurated vapor of Ti=120"C, réad the values of the
specific volume, vy, specific internal enerpy, w, and the specific entropy, 3 al state |
KT Caleculate the initial mass, wm, of steam in the tank in kg
¢ Calculate the final mass, mz, of steam in the tank in kg
;ﬁ By making & mass balance on the control volume, calculate the mass of steam the entered the
tank. mi. in kg
/(T By making an encrgy balance on the system and assuming the system lost heat as shown on the
diagram, compute the heat lost Qout during the process in kd
&1 Calculate the entropy change of the systenn, ASsy ciem in kKK
27 Calenlate the entropy change of the surrounding. & Sz in kIK, iF the heat is lost to the
surmounding at Th=300 K
hy Calculate the entropy generted, Spe in KWK
i} From your answer for SgoeExplain whether the process as deseribed is possible of impossible,
reversible or irreversib

B\, = 931 ;},{ ‘}
b, = @A -
B T Py L1 ik -
%) )
N
W

o, iy, 2 —";-‘-' / %

fr = VTR

D e 2

i
&y, 0BT = ML

TRV
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