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DESIGN AND ANALYSIS — 054402 Course Objectives - Prof D. Lewin e

This is what each student is expected to be able to after the course:

¢ Carry out a detailed simulation of a chemical process using UNISIM and interpret the results.

¢ Synthesize a train of separation units.

¢ Synthesize of a network of heat exchangers for a chemical process to maximize energy recovery

or to minimize the number of exchangers used.

* & & o o

Leap tall buildings in a single bound

3 promoteach(dtechnion.ac.il
promoteach.net.technion.ac.il

Design plant-wide process control configurations.
Carry out a HAZOP and HAZAN on a process P&ID.
Carry out six-sigma analysis on manufacturing processes.

TNIWIT 1171100 10N - (11000
3200003 ,19'M 11200 N7

Prepare a Piping and Instrumentation Diagram (P&ID).
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Mathematics

e Solve systems of linear equations by using Gaussian elimination to reduce the augmented matrix
to row echelon form or to reduced row echelon form.

e Compute complex contour integrals in several ways: directly using parameterization, using the
Cauchy-Goursat theorem and deformation of contour, using the fundamental theorem for line
integrals, and by Cauchy’s integral formula and compute Taylor series expansions for analytic
functions and determine where the series converges.

e Test the plausibility of a solution to a differential equation (DE) which models a physical situation
by using reality-check methods such as physical reasoning, looking at the graph of the solution,
testing extreme cases, and checking units.

Physics

e Explain the difference between inelastic, elastic, and super-elastic collisions between two objects
in terms of the relative velocity between the objects and will be able to use the conservation of
momentum and conservation of energy laws to solve problems involving two objects.

e Independently solve the Schrodinger equation for simple one-dimensional systems -- the ones
explicitly taught (e.g. square well, harmonic oscillator, potential barrier), as well as similar, new
ones. Use the solution to compute probabilities, expectation values, uncertainties, time evolution.
Give concise physical interpretations and discussions of the mathematical solutions.

e Calculate magnetic properties of simple current distributions using Biot-Savart and Ampére's laws.

Chemistry

e Students will be able to propose reasonable mechanisms for chemical reactions based on a
fundamental understanding of organic chemistry

e Students will be able to determine the states of an atom from an electronic configuration

e Students will be able to examine and interpret the #H4 NMR spectrum, the IR spectrum and MS
chromatograph of simple compounds

Biology

e Students will be able to provide an account of factors influencing the adaptation and radiation of
vertebrate species

e Students will be able to demonstrate knowledge of the major steps and adaptations in the
evolution of vertebrates from simple chordates to humans

e Students will be able to calculate the probability that an individual in a pedigree has a particular
genotype
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Architecture

e Students should be able to produce two- and three-dimensional compositional designs

e Studentsshould be able to communicate design intentions publicly using appropriate presentation
techniques and argue rationally regarding the positive and negative qualities of his/her design

e Students should be able to analyze the evolution of architecture with the development of building
materials and construction techniques

e Students should be able to design within the context of an existing building, demonstrating a clear
architectural intention

e Students should be able to apply conservation philosophy and methodology in design

Engineering

e Students will have the ability to demonstrate general design principles, use fundamental
engineering techniques skills and tools for analyzing and interpreting data to produce meaningful
conclusions and recommendations.

e Students will have the ability to use the techniques, skills, and modern engineering tools necessary
for engineering practice

e Students will have the ability to devise appropriate solution strategies, recognize dead ends (and
use an alternate strategy) and find a correct answer to the problem ON their OWN.

Mechanical Engineering

e Students will be able to identify and solve engineering problems related to the transfer of energy
in the form of heat

e Students will be able to perform complex analysis and calculations for complex industrial processes

e Students will be able to develop process options that address specified project goals while working
within project constraints.

Chemical Engineering

e Use correlations for calculating diffusion coefficients

e Apply energy balances and material balances to separations processes; solve engineering problems
involving mass transfer (absorption/stripping in packed columns; membrane separation,
separation by adsorption)

e Combine material balances and phase equilibrium thermodynamics for design of unit operations
in: absorption, liquid stripping, binary distillation, liquid-liquid extraction

e Calculate design membranes and chromatographic separations by rate based analysis for
separations processes
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Electrical Engineering

Implement numerically stable recursion algorithms for evaluating mathematical functions.
Students will be able to apply analytical methods (i.e. circuit theory) and modeling techniques (i.e.
electronic device models) to the identification, classification and description of electronic circuits
and their performance in response to a range of externally applied stimuli.

Material Engineering

Recognize basic MSE nomenclature, basic microstructure, associate terms with the appropriate
structure/phenomena, and be able to differentiate between related structures/phenomena.
Apply the laws of thermodynamics for the construction of single and multicomponent phase
diagrams.

Use knowledge of the crystal structure (BCC, FCC, and HCP) of a metal to make general predictions
about the metal’s ability to plastically deform

Show the application of materials microstructure in the design of materials and their processing to
obtain required properties

Computers and Programming

6

Students will be able to describe program language evolution and classification (From Machine
Language to 4th Generation Languages)

Students will be able to solve basic numerical computation in binary/ other number representation
systems

Students will be able to describe the various classes of operating systems and the correlation to
hardware growth. Evolution based classification (Single User, Multitasking, Multiprocessing),
Domain-specific classification (Real-Time, Database, etc.)

Students will be able to design recursive programs and mathematically compute the upperbound
on execution time

TNINQN NIND'OIAMIINNN D011 7W D'0I127'0N INP21 N2UN NINNAITA
UCSAVIS — University of California Davis
Stanford University
Massachusetts Institute of Technology: MIT
Purdue University
lowa State University
University of North Texas
University of Oslo
University of Manchester
Seattle Pacific University
IET LEARNING OUTCOMES HANDBOO
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Count, Define, Describe, Draw, Find, Identify, Label, List, Match, Name, Quote, uT n'o'oa
Recall, Recite, Sequence, Tell, Write
,01W17 ,ITNNY ,21¥N7 217 ,NINT? ,XINNDY 1727 ,N121Y7 ,292W7 ,AINN7 9107 ,]2INY
on"y ,NIT?
Conclude, Demonstrate, Discuss, Explain, Generalize, Identify, lllustrate, n1an
Interpret, Paraphrase, Predict, Report, Restate, Review, Summarize, Tell
LIT7,1'nan , 2'1an7, nava? ,amnY, 2117, ni1av, anoy ,1nan? , naw? wn?
NINK N1IX2 ND17, w1a? ,11aon?, TNy
Apply, Change, Choose, Compute, Dramatize, Interview, Prepare, Produce, Role- Diwn nnanna
play, Select, Show, Transfer, Use
,AN7, 2'van’, nioay,|Ina%, Ni7a%, NNay, 0'wn? 11ina%, awn? ,2'nn% , owh
wnnwn? ,11avn? ,0na%, man?

Analyze, Characterize, Classify, Compare, Contrast, Debate, Deduce, Diagram, 2N na'wn
Differentiate, Discriminate, Distinguish, Examine, Outline, Relate, Research, JTO0N
Separate b [b)

, 2'TanY , viap2, pron?, 1177 ,pa7 , nnuy, Niwina, A1o' ,|'"%, b197 1707, NN1Y2
TM907 ,1pN7, wpng , TNty ,'nan?
Compose, Construct, Create, Design, Develop, Integrate, Invent, Make, Organize, | NnTh2'0
Perform, Plan, Produce, Propose, Rewrite
, WTNN NIN1%, wTNN 1707, V'NnY,1'a07, 7017 ,ATn7 ,1aN7, 2%w7,j1vo7, 11009
DJ0DY
Appraise, Argue, Assess, Choose, Conclude, Critic, Decide, Evaluate, Judge, N3N
Justify, Predict, Prioritize, Prove, Rank, Rate, Select
717, NITNY ,TITAY, '8N, LIAYY, L2NNYT P17, V1w, NNY7, NIwnY ,7Mun?
qIna%, on"y, y'nny,

TNX 2 NADNAI NIDINIZAI 'WIAN,A'DIAID : NT'AYZ 'MINN NwI?w nn'T (Bloom Benjamin Bloom, 1913-1999) 0172 'n'a2 2
DI72 7w NMIIOHLN .NAYNN 'DIOT 7Y NINY W7 21N 121DDAINN DINNNY VY'Y D172 .1122711 W 021V 170 NN 178 DMINNN
NI127IMN NN '9% DRIIDA DTN DWIXTANT VTN WK NIVININITIN NNLA 2¥ NN NYTAN? wnwnn 22 80
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e Stephen Adam, An Introduction to Learning Outcomes
http://ccs.dcu.ie/afi/docs/bologna/a_consideration_of_the_nature_function.pdf
e Declan Kennedy, Aine Hyland and Norma Ryan, Writing and Using Learning Outcomes: a Practical
Guide
http://sss.dcu.ie/afi/docs/bologna/writing and using learning outcomes.pdf
e Bloom, B., Englehart M.D., Furst E.J., David, W.H. (1956); Taxonomy of Educational Objectives
Handbook I: The Cognitive Domain. Longmans, New York, NY, USA
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