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COURSE NAME COURSE NUMBER

TOTAL CREDI T HOURS: 64 HRS
PREREQUI SI TE(S): NONE

| . PH LOSOPHY/ GOALS:

The effective use and conservation of energy is one of the routes to
cost effectiveness in any process operation. Know edge of the
underlying theories of heat transfer and their application wll all ow
technol ogists to play a nore useful roll in process operation,

nodi fication and evaluation. This course deals with the underlying
theories and applications of heat transfer that relate to unit

processes involved in pulp and paper manufacture. Exanpl es of topics
to be covered include a review of the physics of heat, tenperature, and
basic laws plus the theory and application of theory of conbustion,

heat exchangers, and evaporators.

Il. STUDENT PERFORMANCE OBJECTIVES:
Upon successful conpletion of this course the student will:

1. Be able to define heat and thermal energy in terns of nolecul ar
activity.

2. Be able to define and use the follow ng terns: Ice Point, Boiling
Poi nt, Steam Point and Triple Point.

3. Be able to define and use common units of heat energy such as the
calorie and British Thermal Unit.

4. Be able to calculate heat capacity and specific heat of materials.

5. Be able to apply the concept of thermal expansion by performng
cal cul ati ons and sol ving probl ens.

6. Be able to define and simlarly apply concepts related to phase
changes, heat of fusion, heat of vaporization, vapour pressure,
humdity and P-V-T di agrans.

7. Be able to identify and use the conponents of material and energy
bal ances to sol ve probl ens.

8. Be able to apply the theories represented in the Ideal Gas Law,
Boyle's Law, Charles' Law and Gay-Lussac's Law to practica
probl ens.
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STUDENT PERFORVANCE OBJECTI VES: (conti nued)
Be able to differentiate between characteristics of Ideal and Van
der Waal's gasses and also be able to correctly apply these
t heori es.
Be able to state the laws of thernodynan cs.

Be able to define entropy and enthal py and be able to use these
concepts in the solution of practical problens.

Be able to describe the difference between conplete and inconplete
conbust i on.

Be able to calculate air/fuel ratios for vari ous conbusti on
si tuations.

Be able to apply the principles of chemcal stoichionetry to
calculations of air/fuel ratios as required.

Be able to calculate Boiler Efficiency values for various
i ndustrial conbustion situations.

Be able to trace the flow of boiler feedwater through a typica
furnace generating superheated steam for electrical generation.

Be able to describe differences in heat flow neasurenents due to
conducti on, connection and radiation.

Be able to conmpute heat flowrates for a variety of different
scenari os.

Be able to describe and differentiate between vari ous types of
equi pnent conmonly used in heat transfer processes.

Be able to state the relative advantages and di sadvant ages of heat
transfer equi pnent types.

Fe abhe to describe the nost inportant properties of evaporating
i qui ds.

Be able to describe and differentiate between types of evaporating
equi pnent .

Be able to define and use the common nmeasures of evaporator
performance: capacity, economy and steam consunpti on.

Be able to describe and eval uate differences between single and
multiple - effect evaporator systens.

Be able to describe the use and function of reboilers and vapour
reconpressi on systens.
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I11. TOPICS TO BE COVERED:

1. Heat and Tenperature
2. Sone Basic Laws

3. Conbustion

4. Flow of Heat

5.

Evapor ati on

| V. LEARNI NG ACTI VI Tl ES
1. Heat and Tenperature

| nt roducti on

Heat
Basic Calorinetry
Thermal Expansi on

PrRrPR PR PR
0o ~N O Ol ArWDNPEFO

-~ 2
3

| nt roducti on

Mat eri al Bal ances
Types of Bal ances
| deal Gases
Kinetic Theory
Real Gases
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Law of Mbtion
Energy Balances
Thermodynamics
Entropy
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Heat and Thermal Energy
Tenperature Scal es

Units of Heat Energy

Heat Capacity and Specific

Phases and Phase Change
Heat of Conbustion

Basi ¢ Laws and O her Tool s

Basi ¢ Cyclic Processes
Total Energy Equation

PPE 250-4

COURSE NUMBER

Approxi mate Ti ne Franes

3 weeks
3 weeks
3 weeks
4 weeks
3

weeks

REQUI RED RESOURCES

Cour se Manual for

PPE 250

Unit 1, pages 1-29

Cour se Manual for
Unit 2, pages 30 -

PAGES 1-53

Cour se Manual for

Unit 2, pages 54-

PPE 250
53

PPE 250
74
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| V. LEARNI NG ACTIVITIES (continued)

3:

Conbusti on

3.0

| nt roducti on

3.1 Theory of Conbustion

3.2 Burner Types

3.3 Boiler Efficiency

3.4 Types and Designs of
Fur naces

Fl ow of Heat

4.0 Introduction

4.1 Conduction

4.2 Conduction and Convection

4.3 Heat Transfer Coefficients

4.4 Extended Surfaces

4.5 Convection

TEST 2

4.6 Heat Transfer from
Condensi ng Vapours

4 Heat Exchanger Equi pnent

4 8 Radi ation

Evapor ati on
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I nt roducti on
Evapor at or QOperati ons
Types of Evaporators
Evapor at or Performnce and
Capaci ties
Single Effect Calcul ations
Multiple Effect Evaporation
Mul tiple Effect
Cal cul ati ons
Reboi |l ers
Vapour Reconpression

3

PPE 250-4
COURSE NUMBER
REQUIRED RESOURCES

PPE 250
86

Course Manual for
Unit 3, pages 79 -

Course Manual for PPE 250

Unit 4, pages 87 - 103
PAGES 54 - 103

Cour se Manual for PPE 250
Unit 4, pages 104 - 113
Cour se Manual for PPE 250
Unit 5, pages 117 - 137

PAGES 104 - 137
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V.  EVALUATI ON METHODS:

A final grade will be derived fromthe results of three tests and four
assignments as cal cul ated bel ow.

Test 1 25%

Test 2 25%

Test 3 25%

Assi gnment s 25%

Letter grades will be assigned as foll ows:
A+ = 90 - 100%

A =80 - 89%

B=70 - 7%

C =60 - 69%

R = Less than 60%

Students having a final standing of "R and who have a course average
of at least 55% and who have attended 85% or nore of the lecture

hours, may be permtted to wite a full course supplenentary exam for a
maxi nrum C gr ade.

VI. REQUI RED STUDENT RESOURCES:

Bet hune, J. and Sugden, A Heat Transfer in Unit Processes, Course
Manual for PPE 250, (Available i1n College Bookstore)

VI1. ADDI TI ONAL RESOURCE MATERI ALS AVAI LABLE | N THE COLLEGE LI BRARY
BOOK SECTI ON:

The course manual lists sixteen reference texts in the bibliography
section. Most of these are available in the college library.

VI 1. SPECI AL NOTES:

Students with special needs (e.g. physical limtations, visual
i mpai rments, hearing inpairnments, |learning disabilities) are encouraged
to discuss required accommodations confidentially with the instructor.

Your instructor reserves the right to nodify the course as he/she deens
necessary to neet the needs of students.
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