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PAPER MANUFACTURE PPE 161-6

COURSE NAME CODE NUMBER

TOTAL CREDI T HOURS: 96
| . PHI LOSOPHY/ GOALS:

The course is designed to provide the student with the basic know edge of
the entire papernaking process. It begins with a study of the nature of
the fibres and a review of pulp nethodol ogy. The area of stock
preparations where the fibers are nmechanically and chemcally treated, is
studied in detail. From stock preparation, the furnish is delivered

t hrough the approach flow systemto the paper machi ne.

The three nmain areas of the paper machine are studied: formation, pressing

and drying. The theory of each process will be discussed, as well as,

equi prent and paper machine clothing. The size press operation and reeling
section of the machine will be outlined. Paper quality and physica

testing will be studied as a conclusion to the course.

In addition to the above, the operational environnent (paper nachi ne
operator positions and line-of-progression) will be reviewed with the

st udent .

1. STUDENT PERFORVANCE OBJECTI VES:

The overal |l educational objective of this course is that the student wll
be able to denonstrate know edge of all parts of the papernaki ng process

from stock preparation to the reel. The specific objectives of the course
i nclude the follow ng:

1. Denonstrate know edge of the nature of fibres and how they are
nodi fied during refining or beating.

2. Denonstrate knowl edge of the many and various techni ques and equi pnent
used in stock preparation.

3. Denonstrate know edge of basic stock proportioning and additive m xing
syst ens.

4. Denonstrate know edge of neans of delivering stock to the formng wire

for fourdrinier, twin-wire, and cylinder machi nes.

5. Denonstrate knowl edge of stock dewatering systenms such as foils,
sucti on boxes, couch roll etc.

6. Denonstrate know edge of nachine clothing such as formng fabrics, vW
press felts and dryer fabrics.
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| 1. STUDENT PERFORMANCE OBJECTI VES: (cont' d)

7. Denonstrate know edge of drying theory and structure and operation of
paper dryers.

8. Denonstrate know edge of size presses and reel section.

9. Denonstrate know edge of on-line machine control systens and the

effects of machine conditions on paper quality.

TOPI CS TO BE COVERED:

Paper maki ng An Overvi ew and Background.
Stock Preparation.

Addi tives used in paper manufacture.
The Approach Fl ow System

Formati on Section of a Paper Machi ne.
Press Secti on.

Dryer and Reel Sections.

© N o g > w0 NhM R

Paper Quality.

V. LEARNI NG ACTI VI Tl ES:
NATURE OF PRESENTATI ON:

This course will be given for 5 hours per week. Mich of the material wll
be presented in a lecture format with the remainder in the form of
exerci ses and assi gnnents.

If a mll tour can be arranged, all details will be outlined. A tour wll
be scheduled in conjunction with class tinme if possible.

The following is an outline of the learning activities and should be used
as a guide to study and class preparation. Additional assignnents may be
handed out in class to supplenent existing assignnments.
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V. LEARNI NG ACTI VI Tl ES:

WEEK TOPIC

Unit 1

I ntroduction - Course Qutline
Overvi ew and Background

| ntroduction to Papernmaking

Fi brous Raw Materials for
paper maki ng
The Nature of Fibers

Revi ew of pul pi ng net hodol ogy-
Unit 1 - Review

Unit 2

Stock Preparation Overview
Pul pi ng

Refining and Beating

Addi tives

Aci ds and Bases

Al um

Si zing Agents

St ar ches

Wet strength resins
Fillers (clays, etc.)
Dyes and pi gnents

Def oaner s

Drai nage Ai ds
Pitch control
Slimcides
Retention Aids
Proportioning
Unit 2 - Review

TEST 1 (Wnits 1 and 2)

Agent s

COURSE MANUAL

St udy
Ch. 1, pp. 1-2

St udy

Ch. 1, pp. 34

Conpl ete Revi ew

pp. 56

Study Ch. 2
7-8

Study Table 2-1

p. 12

p. 15
p. 13, Assgn #1,
p. 14

p. 16

pp. 17-21
pp. 22-24

SMOOK BOOK

St udy

Cch. 1, p. 1-3
Ch.13 Intro p.179
Ch. 15 Intro p. 202
Ch.16 Intro p. 208
Ch. 17 Intro p.244
St udy

Ch.1, pp. 3-8
Ch. 2, pp. 9-19

Ch.4, pp. 35-43

Study Ch. 13
Intro p. 179 A4fc
. 179-1W
pp. 181-190

Table 15-1,p.203

204

p. 204-205
263
205-206
206

206

T T T T TDO

p. 207
pp. 202-203
pp. 190-191



PAPER MANUFACTURE PPE 161-6
COURSE NAME CODE NUMBER
V. LEARNI NG ACTIVITIES: (cont'd)
WEEK TOPIC COURSE MANUAL SMOCK  BOOK
Unit 3 St udy St udy
6 The Approach System pp. 25-33 Ch. 16, pp. 209-
FI ow Spreader p. 34 212
pp. 213-214
Headbox pp. 35-39 pp. 212-219
Slice pp. 40-41
Unit 3 - Review pp. 42-43
Unit 4 St udy St udy
Formati on pp. 44-48 p. 219
Drai nage El enents pp. 49-51 pp. 219-222
Form ng Fabric pp. 48 pp. 222-223
Wiite Water Collection & Return pp. 227-229
Twn Wre Form ng pp. 224-227
Multi-ply Paperboard Manufacture pp. 274-281
Unit 4 - Review pp. 52-54
TEST 2 (Units 3 and 4)
Unit 5 St udy St udy
10 Pressi ng p- 56 PP 229-231
Pressing Theory PP 56-58 PP 232-233
Press Designs PP 59-61 PP 234-238
Press C ot hing PP 62-63 PP 238-242
Vacuum System p- 242
Unit 5 - Review pp. 64-6 6
Unit 6 St udy St udy
11 Drying Theory pp. 68-71 pp. 244-250
Dryer Designs pp. 72-75 pp. 282-283
pp. 296-297
12 Pocket Ventilation pp 250-252
Hood Ventil ation p 252
Dryer Felts . 76 p- 250
Unit 6 - Review pp. 77-79

TEST 3 (Wnits 5 and 6)
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V. LEARNNGACTIMTIES: (cont'd)

WEEK TCPIC

Uit 7
13 S ze-Press
Reel i ng

O oss machi ne neasur enent

Uhit 8
14 Quality-
hit 8 - Review

15  TEST 4 (Wits 7 and 8)

PPE 161-6
CODE NUMBER

COURSE  IVANUAL SMOXK BOXK
. 262

pp. 80-82 p. 258

p. 82 &p,

pp. 85-87 . 313-31

p. 88 PP
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V. EVALUATI ON METHODS:

Students will be graded on the basis of their performance in four (4)
tests, each with equal weighting (25% . The instructor reserves the right
to issue quizzes and appropriate adjustnments will be nmade to the unit
gr ade.

Units 1 and 2 25%

Units 3 and 4 25%

Units 5 and 6 25%

Units 7 and 8 25%

TOTAL 100%
The final grade for the course will be awarded on the follow ng percentage
basi s:

A+ = 90-100%

A = 80- 89%

B =70- 79%

C = 60- 69%

R = < 60%

Students having a final standing of R and who have a course average of at
| east 50% nay be permtted to wite a supplenental exam covering the
entire course.

VI . REQUI RED STUDENT RESOURCES:

Paper Manufacture - Study Guide 1991, A manual devel oped by the D stance
Education Departnent and available in the Coll ege' Bookstore.

Handbook for Pulp & Paper Technol ogists, G A Snook, Joint Textbook
Comm ttee of the Paper Tndustry. Available in College Bookstore.

VI1. ADD TI ONAL RESOURCE NATERI ALS AVAI LABLE IN THE COLLEGE LI BRARY:
St acks

Paper and Paper Board, J. E. Kline, Mnufacturing and Converting
Fundanmental s. TS1090 K54 (1982)

Volune 11, Paper, Pulp and Paper Science and Technol ogy, Edited by C. E
Li bby. TS1105 P99 (1962)

Paper Machine Felts and Fabrics, Al bany Internationl. F4A4 (1976).
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VII. ADD TIONAL RESOURCE MATER ALS AVAI LABLE IN THE COLLEGE LI BRARY:
(cont' d)

Ref erence Section

Handbook of Pulp and Paper Termnology, G A Snook, A Quide to Industrial
and Technol ogi cal Usage. TSI085 S66 (1990)

Handbook of Pulp and Paper Technol ogy, K W Britt, TS1105 B59 (1964)

Vol une 111, Papernaking and Paperboard maki ng, Pul p and Paper Manufacture,
Second Edition. TSITO5 J65 (1969)

VIT1. SPEQ AL NOTES:

Students with special needs (e.g. physical [imtations, visual

i mpai rments, hearing inpairnments, learning disabilities) are
encouraged to discuss required accommodations confidentially with the
I nstructor.

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



