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[T IS THE POLICY QF TH OREGO DEPARTMENT OF EDUCATION
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WHICH THE OREGON DEPARTMENT of EDUCATION 1S RESPONSIBLE. 3 i .
THE DEPARTMENT WILL COMPLY WITH THE REQUIREMENTS OF STATE |

~ AND 'FEDERAL LAW CONCERNING NON- DlSCRIMINATION AND WILL .

" STRIVE 'BY I1TS ACTIONS TO ENHANCE THE DIGNITY AND WORTH -

2y . : ' \ :
OF ALL PERSONS. : ot ’ : . :

STATENENT. OF DEVELOPMENT

¢

THIS PROJECT WAS DEVELOPED AND PRODUCED UNDER A SUB-CONTRACT ,
FOR THE OREGON DEPARTMENT of EpucaTion BY |LANE COMMUNITY
- COLLEGE, APPRENTICESHIP DIVISION, EUGENE,\OREGON, 1984, .

LANE COMMUNITY COLLEGE IS AN AFFIRMATIVE ACTION/EQUAL ! '
OPPORTUNITY INSTITUTION, SR N




.. .
I /' T APRRENTICESHIP ., - . ' w,
¥ ', STATIONARY ENGINEERS *© °* ~ o -
. : RELATED, TRAINING MODULES ¢ =
e ' - VRN | T .
o T d ‘) ’ L T .
. COMPUTERS » . ‘ SRS
1.1 Digital Lapguage oot | e e
g 1.2 . Digital Logic ' . . ! |
1.3 Computer Overview ' = -~ - ) ' Se T
1.4. Compyter Software : : . . e A
- oo saFETY . .. ‘
2.1 - General Safety T e, SN
4L - 2.2 " Hand Tool Safety " i ‘
) 2.3 Power Tool Safety T, J , )/ , \
2.4 . Fire Safety ST . . e
2.5 Hygiene Safety ) ’ : L . .
R 2.6 Safety and Electricity ' . o) S '
o L _.___DRAWING__ o e O
. : . . ” A T
3.1 Types of Drawings and Views o e
T 3.2 ,Blueprint Reading/Working Drawings - ' T L,
C o » 3.3 _ |, Scaling and Dimensioning . \/ ' . '
3.4 ( Machine and Welding Symbols - \ . D .
/ ‘l BN 2 " . : .
4.1 Measuring, Layout and Lavellng 'Ibols o - 4
4.2 Boring and Drilling Tools I P
4.3 Cutting Tools, Files and Abrasive ) : ) .
4.4 + HOlding and Fastening Tools , - o ‘ o
;4.5 Fastening. Devices ~ , o - \ e o
o ) ELECTRICITY/ELECTRONICS -
A . '
% . J Ld . .
' 5.1 Basics of Energy \ < \
- + 5.2 .  Atofic Theory . '
5.3 ‘Electrical Conduction - ' - : |
: 5.4 ~ Basics of' Direct Current . . N L
5.5 Introduction to Circuits - ‘ o T
™ 5.6 'Reading Scales o ST ~ °
5.7 USirg a VOOOM. ' . t . T Lo (
9 ‘Sle (]iM'S Law ’ oo ' « _ ’ ) ‘ .
. \5.9 Power and Wabt's Law = e
. "5.10 Kirchoff's Curxvent Law ' : : .
9.11 Kirchoff's Voltage Ldw - ' foo
5.12  .Series Resistive Circuits *~ -
A 5,13 Parallel Resistive Circuits | -
5,14 Series ~ Parallel Resistive Circiagts.
) ° e ' ’ | .l ‘ .' - ' . ‘ - ) - ’ u,“

. : BN “
4 . ) ! » .
. . . e




ANANNANTARNI OO

14

] * N ] ] .
[, IV -G F% Iy .6 Iy

o*

e e e e
=10 & J

f—
RBES

NN
.« [ ] [ ] L] L] [ ] * L] [ ] L]

S WN - O

§

0 R TG JORC T TG JNE T TR P

- o L) o * o [ ) >

— = = O NI O UR S W =

(PS8 S N i )

CC OO0 O ®P®PEC®O D

> o

.

P .

" Switches and Relays .

Basics of Alternating: Cur,renéh - e T
_Magnetism . «. . o o ‘ T,
_HUMANRELlA'noNs'a, * I
- Commnications skills * < .« . R
Feedback N , e . . -'.M K
Individual Strengths T ' -
Interpersonal Conflicts - - o e e SR
. Group* Problem Solvmg, Goal—settmq and Dec151on-mak1ng L.
worksite Wisits - - . N ‘\ '
Resumes . ' : o . .
Interviews . ) ' ' - T, ' S , )

Worldglabits and Attitudes® «,
Wider Influences and Respo(fmbilltles

Personal Finance = _ o R
Expectations o \ . _ ' ( |
' TRADE MATH . ' o

Linear - Measure '
whole Numbers  ° ' ' o

-Addition and Subtraction of Common Fraction and Mlxed Numbers_,
Multiplication and Division of Conmon Fractions and Wnole and'_
Mixed Numbers - . : . \)

Compdund Nunbers - N

Percent N
Mathematical Fdrrmlas : . /
“Ratio and Proportion o s : ‘
Perimeters, Areas and Volumes - ~ : o
Circumference and Wide Area of Circles ' 2
Area of Planes, Figures, and Volumes of Solid Flgures

Graptls

Basic 'I‘rigonometry “

Metrics o e -

1t / ‘

HYDRAULICS . |

- . : L L \
Hydraulics - Lever 7 . B [
Hydraulics - Transmission' of E‘orce - o
Hydraulics - Symbols -% S ’ . k
Hydraulics = Basic Systems ' ' oL e
Hydraulics - Pumps L S o -
Hydraulics - Pressure Reliéf Valve - ' . S
Hydraulics - Reservoirs - _ BETE
 Hydraulics =~ Directional Control Valve . o .
Hydraulics - Cyfinders e C o
Hydraulics ~ Forces, Area, Pressure - Lo . .

Hydraulicg. - Conductors and Connectofs
Hydraulics - Troubleshooting .
Hydraulics -~ Maintendnce . PO ‘ Ny

o ; e C




LA ML L A L A R L A A

- ' . - M ,»’_ . >.~. .
o s ', : > Page III
- 0% . REFRIGERATION R o A
-. . : . . . ‘ ) ) . . o ) . . .' . . . ‘
AN - 9.1 ,  Refrigeration’ - .Introduction ™ - * - | |
. 9.2 . -~Refrigeration - Compressors - - )
. ;, 923 . Refrigeration - Température Controls - e
9.4 Refrigeration - Condensers and Evaporation >~ : ..
9,5 Refrigeration ~ Purge, Evacuate, Reohavge _
9.6 . Refrigerat:ion - Trmbleshootxng . "
- o . L, .
’ 'MACH}NECMEN’I’S v — ’ . P
J . LI , ' I . . . o .\ . »
R - 10.1 - . Machine Congonents - Shafts y ‘ . . ' '
{ ¢ }0.2) © - Machine Camponents - Bearings ' . o
{ -+ 1.3 - Machine Components « Seals and Gaskets "
+ =~ "10.4 _ ‘Machine Cafponents -)Cham Shafts | : / o | .
-10.5 -- - Machine Conponents - Belts and Pulléys : | T »
CLUBRICATION | .~ ¢
) ) . + . “ ’
: . 11,1 Lubrxcatlon R Introductlon
11.2 . wbncatim - Standan‘ls and Selectlon of Lubticants
: [y = ‘ o . oL ' " AT N
"12.1. ‘.Bouérs + Fire Tube Types " e A
12.2 Boilers - Watertube Types T : P
12.3 . Bpilers - Construction | _-
12.4° Boilers = Fittxpg% o, ' L e .
- 1245 .Boilers - Operation’ : S : B
' - 12.6 - Boilers - Cleaning : IS " : o R
s " 12.7°.  Boilers - Heat Recovery Systems -, ; ' o
: - 12.8 Boilers -~ Instruments and Controls :. -
N 129 ~ Boiler‘s ~ Piping and Steam, Traps ©, v .
13.1 Punps - Types and C}asmflcatl‘on L
13.2. . Pumps - Applications
.13.3 Punips .~ Construction -
13.4 . bumps,- Calculating Heat and Flow. . L
13.5 Pumps - Operation
13,6 . Puwps - Monitoring and 'rroubleshooting | \
13.7 - lepS - f'ﬁintenance ‘ o . i e ..
) o STEAM - %
1441 ~ Steam - Fomation and’ E:vaporation o o -
14.2 Steam - - Types - \ . . S
14.3 -Steam ~ Trangport . T, N L
14,4 Steam - lT.lrificat,ion,‘ C S ,
£oT '_' . ) . . ."l , : : "..
S - 15.1 Steam Turbines -. Types SN : e A
N - 15.2. ©  Steam Turbines - Components - - e - C -
. ) : ’ : * p r p / o \ |
’ o . B . ‘ . ) v _‘ ¢ | . . VA " | - | ‘\.V
¢ * b' . f '} . /‘;,

Y W T




' steam Turbines - Auxillaries SRR RS S N
j ._l Steam 'mrbines v Oper:ation and .ﬁainteqanoe e R v

Peedwater -+ Types and Equipment
E‘eedwater - ’Ibsting e

'G@neratorﬁ Operation S

R .
._/. TER .

Combust ien = Process Sl e T e L
Combustion - 'IYpes of»Fuel I R

Feedwater - Water 'rreatments

0

~.,
<

-“ . ; . ) ’ P k’w"'
Generat:ors - .'IYpas and Constructlon o 1/ R o 'fﬁﬁ'\\. o g
E ] ‘ J” . ~ L ‘... :f.:

AIR CWPRESSORS e ® S RPNV S '\".‘"""-- ~\ -ﬁ.

.Au:Catpressors 'IYpes o A R

Air Cempmssors Oper:atxon and Mairftgnance T ;

MISCELLANEms T LI ( '
S e S P

Tra“9f°m°r9 T e e e T e A

. Circuit. Protection A S U S A A R
.Installation - Eoundations RS : R

Installation - Allgnment{ R P
'I‘rade Terms . . S ST

-t
.




PR

S et STATaONAkY ENGINEER et e e
LN SUPPLEMENTARY REFERENCE DIRECTORY Ve T BT e
R R . o **&x~ - RE P L ,a‘“,'f;7*,*T..i' - .
. s o ' AT R ‘_;\{J‘,‘ . A
',;Note, A]l reference packets are numbered on theyupper W1ght hand corner of tﬁa réspective coVer page. R ARG A

[ . ‘ oL W
e R T . : . v
, .o AR M [ . R ‘\ L ,
' -',~_.;'. - [ BRI . L) S . o - * L . . . . . . : .
g - H . oy . . - s N » . . R
4 Loy T e
. o L

”,'Supp1ementary S R A e "fl:;f”h? SO ot S

e N < o @
R T P Ty S e A S 3 -

CCCf,Packet oo Descript1on s ﬂumC:F ,Mc.” .;“"g; fi-'f'fw; e {:6; Related Trainina Module

ot A
5.-'--.

21201 *'f”'. ) Corre;pondence Course, Lecture 1, Sec 2 Steam Generators. Types }' 12 1 Boilé&s, Fire Tube Type fgg?* ‘fﬂ
L -2 of Bo11ers 1, S Al l Ca]gary, ATberta, Canada e T ,; _ Ly

12.2 ; Correspondence Course Lecture 2 Sec 2, Steam Generators, Types ﬂ: 12\2 ‘Bo11erst Water Tube Type
of Boi]ers 11, -S.A. I T Ca]gary, Alberta Canada ' _1f\ S e o '
. ’ . K . ) 4 . . e . .: . ° . -'4 ° . . .'.'\",f o ' .
- 12.3 . _; Correspondence Course Lecture ?, Sec 2 Steam Generators, Boljer :-12.3 -Boilers, ‘Consteuction .7
Yo Construct1on & Erection S.A. I ) Calgary, A]berta Canéda R T LR '

T

o Tgf4;a’5 co Correﬁpondence Course, Lecture 4, Set. 2 Steam Geuerators Boiler l~-r4}2.4'CBoilers;CFﬁttings,.:. Y
LT F1tt1ngs 11, S. A I. T “Calgary;. Aﬂberta, Canada jr; T ) e

. © . [ " - . i .. LA ’

. ]2.4"” 1.-‘ o]y esonde ce Course Lecture 4, Sec. 2, Steam Generatons,,8o11er f_;.—12;4 ‘Botlers, Fittings = ..

S Fitt { S.A. L. T., Calgary, Alberta, Canada S _ - DR Y,ﬁa,vé;bﬁyé’: i SRR

: . Lot e e

12.5 Correspondence'!.uﬁse, h&ﬁfﬁTefﬂO,bSec. 2 Steam Generation Boiler }12;5‘,ﬁgihars;fOperattpn .

y {' Opera®on, Majin dance?_ Spectiong S.AILLT,, Canary, A1berta,= ”(.-?“-~,.;4;ﬁ» A T SN I S
€anad3 y ' | ’\ 1 S ".'_ ! (.f x A *Jb PR "{'."'-.'. . : T . v . :

4.‘ [}
| | ’ N -Jw Q{ (l ),\ L ', I?_‘ Lo ‘YS . - '..\
-12.7 , T-'a Correspondence Course, Lecture 3, Sec 24/ team Generat1on\-Bo11er R 12 7 B 11ers Heat Recovery W

R Deta1ls, S.A.1. T Galgary, A1bertau Cana R e SO ! Systems; R o s
S ’ . L S ‘.ﬁ". — R .\_,ﬁ v N A 3 '
‘*1258 Th L Refer to reference packet 14/3/12 8 ;;; :Vl . ?3-H R : :",- |
S W.- . Sl TPUMPS T '
13 1 . Correspondence Cour%e, Lecture 9 Sec 2 Steam Gene}ator Power,f‘ . 13,1 .- Types & C‘.Es1ficat1on
J3 2 _ P]ant Pumps, S. A I, T Ca]gary, ﬂlberta Canada R - 132 Applications »
13.9 - *, L . e ~'*‘jﬁ,:= -13.4 Calculating Heat & F]ow
3.6 0, --‘ IR G : p- . w7 13,6' Monitoring & Troub1eshooting
131 R e .o vy : 'j'tf& L . 13,7 Maintenance

v .

3 L Corresppndence Course, Lecture 6, Sec. 3, Steam Generators, Pumps,‘ 13.3 Construction
5 S S A.1. T > Ca]gary, A]berta, Canada K N , 3.5 Operation
* ’ . ‘_‘ . . ) Co ’ 4 - . ' - o ‘ .




. Stat1onary Engineer ' _
Supp]emEntary Reference D1rectory o
Page 2. .

!

Supplementary

. Packet # Descr1pt1on f‘ .
14.3 . Correspondence Course Lecture 6, Section 3 Steam Generators, Steam
12.8 - Generator Contro]s, S.A.IL. T' Calgary, A]berta Canada
LN * . . . . N |
14.4. - - " Correspopdence . Course, Lecture 11, Section 2, Steam Generators,:
- Piping A1, S.A.L.T. Calgary, A]berta, Canada o
. ~ ; ’
15.1 . Corre pondence Course, Lecture ﬂ Sec. 4, Prifie Movers & Aux111ar1es,
: " @ Steam urb1nes, s.R.1 Ca]gary, A]berta, Canada ’
,T5.2 E 'Correspondence Course Lecture 4, Sec! 3, Prime Movers, ‘Steam
- : " Turbines I, S.A.L.T., Calgary, A]bqrta Canada B .
. “ ,
15.3 'Correspondence Course, Lecture 2, Sec. 4, Pr1me Movers &. Aux111ar1es,
' - Steam Turbine Aux111ar1es’ S.ALLT., Ca]gary, A]berta, Canada
, 15.4 o . Correspondence Course, Lecture 6, Sec 3, Prime Movers, Steam Turbine
' Opgration & Maintenance, S.A.1.T. Cafgary, Alberta, Cgnada
. 15.5 "Correspondence Course, Lecture 8, Sec ‘3, Prime’ Movers, Gas Tuabines,
S.A! I T. , Calgary, Alberta, Canada R :
6.2 Boilers: Fired 'with, Wood and Bark Res1dues, D.D. Junge F.R.L. » 0.5.U.
1975 , | . _ S
: 16.?' .'.. Correspondence Course, Lecture 5, Sec. 2, Steam Generators, Fue]
' : Combustion S A. I T., Ca]gary, A]berta Calada |
1673 T 'Correspondence Course, Lecture 5, -Sec. 2, Plant Serv1ces, Fuel &
. - Combustion, S.A.L.T., Ca]gary, Alborta, Canada
171 . !q Correspondence Course, Lecture 12 Sec. 3, Steam Generation, Nater
' B Treatment S. A I. T., Calgary, A]berta, Canada
17.2° - o~ Correspondence Course, Lecture 12 Sec. 2 Steam Generat1on, Water

-_Treatment SALLLTG Calgary,.A]berta Canada

-15.1 Steam Turbines, Types
v e . )

FAl

/. .

Related Training Module

o

14.3 Steam Transport

-12.8 Bo11ers, Instruments &

Contro]s

i

14.4 Steam, Purjfﬁcation

15.2  Steam Turbines, Components

©
L4

15.3 Steam Turbines, Auxiliaries

16.4 Steam Turbines, Opération & .

Maintenance !
'15.5 Gas Turbines -V, o :
16.2 . Combustion Fypes of Fuel ‘.

\'\.

7

16.2 Combustion Types of Fuel .

16.3 Compuétion,_Air & Fuel Gases

- ' K ~

170 Feed natéﬁf Types 8

Operation -

-

. 17.2 Feed nater, Water Ireatments

' S
»

11. .



;- T Stationary Engﬁneer S e L | SR 3 . - ,_‘ | "..T-; .

Supplementary Refererice D1rectory i_ ' S .
que 3 , | o . : ' ,j\ * 3
;:7 ' -}d . - . S . : 5 . . A T -"
I Supp]ementarv . . C ' ! - : RO
- Packet # Description : AP . '.‘ _ y . . Related Training Modu]e o "
" | 17.3 ‘ ?',, Correspondence Course, Lecture 7, Se Y Stedm Generators ‘Boiler 17.3 °F d_Watér, Testing. '
= o _ Feed Water Treatmen , SALLT. -Ca]g 5 8 A]gerta Canada ° 3 h L ‘ :
| ‘ lé.J S Correspondence Course Lecture 2, Sec. 5 ~£ﬂectric1ty, Direct =~ “18.1 » eneratofs Types.&,
R o Current Mach1nes, S.A. T. T Ca1gary, Alberta, Canpda , : ‘ Construction S
18.1 Correspondence Lourse, Lecture A, Sec.5, Electr1c1ty, A]ternatlng 18.17 @enerators, Types.& S '
18,2 : Current Generators,: S AL T Ca]gary, Alberta, Canada 0 » Construction : T
- . . ‘ . ¢ s, 18.2 Generators, Operation TN
19.1 - Corrspondence Course, Létture 5, Sec 4 Prime Movers & Aux111ar1es, 19.1 Air Gompressors; Iypes o
| ' Ajr Compressor I, S.A.I1. T Ca]gary, A]berta, Canada w . f - o '?
o190 Correspondence Course, Leqgure 6 Sec.. 4, Prime Movers & Aux111ar1es, 19.1 Air Compressors, Types o
A7 192 Air 'Compressors 11, S.A.L. Ca]gary, A1berta, Canada 19.2 Air Compressors ;- Operation L
| _ ’ : - AP Lo & Maintenance ' - R
20.1 | Basic Electron1cs Power Transformers, EL-BE-51 20.1 " Transformers v
- 216 | CorreSpondence Course, Lecture 7, Sec. 5, E]ectr1c1ty, Switchgear 21,1 Circuit Protection' y
: ' ! & Circuit, Protective’ Equipment,.S A.1l. T , Calgary, Albertas Canada -
. M : _ ~ - .
‘ 22.1 Correspondence Course, lLecture .10, Sec. 3 Prime Movers, Power Plant = 22.1 Installation Foundations
o Ercction & installation, S.A.L.T. Ca]gar/, Alberta, Canada L o
.o
A - J




RﬁCOMMENDATIONS FOR‘ usme. TRAINING MODULES e
' : Pl R ) T

- . ) -
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particular apprenticeship trade. As re1ated training classroom hour§
Vary for different reasons throughout the sfate, we recommend that -
the individual apprenticeship committees digide the total packets to-
fit their dindividual chass schedutes .-

S

There are over..130 modu]es dvailable. Apprentices can comp]ete the

whole set by the end of their:indentured, apprenticeships. Some: S

‘apprentices may already have knowledge and skills that are covered

in particular modules. In these cases, peYhaps credit could be

granted for those subJects, a11ow1ng apprentcies to advance to tﬁe .
‘remaining modules. . ' ' : |
Ne'sﬁggest the the appreﬁticeship instrUctors,assign-the modules in
numerical order to make this learning tool most effective.
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'"Tape 1: Fire Tube Boilers - Water Tube Boilers

. and Boilér Manholes and Safety Precautions

4

. Tape 2: . Boiler Fittings, Valves, Injectors,
Purps and Steam Traps

Tape'3: Ca?tbpstion, Boiler Care and Heat_'I‘ransfe‘ _
and Feed Water Types ' . &
\ . . '
Tape 4i-.  Boiler Safety and Steam _'iilrbines '
. t '
\ . . '

NOTE: The above éassette tapes are intended as additional
reference material for the respective moduled, as
indicated, and not designated as a required assignment.
' - | ' |




‘ STEAM --

'Goa»l:

The“apprentice will be able to
describe steam formation and
evaporation,

’

»
[

FORMATION AND -EVAPORATION .

3

\ :
Performance Indicators: .

141

1. Describe temperatures for

SN
:

B

e

2.

3. Describe formation of steam.

C

N . —_—

Fteam formation.

»

Desaribe types of heat.

»
4, Describe evaporation,

A4

[ ]

*

‘
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" * Read-the goal and perfOrmance indicators to. find what is to be 1earned from
¥ Read the vocabulany list to find new words that will’be used in package. Lo

. . * Read the introduction dnd information sheets.. . Ly oL

- o - .
) - . TN . o F Ty . . . N
. . . . ) . . . . .' o 4 . X . " B S .
, *  Complete the job sheet. R U L S ST
‘ s N . - - o, Do e
: <. * . . . « - o . A . .o o v . . L {-
* Complete the 'self-assessment. . . . .., .« . N ey
. ‘,". A - ' . \ L . . '-" . o § . " »h « N E
| / i . ERE o T
* % Cofplete the post-assessment.. oo T : U
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TRUCTIONAL LEARNING SYSTEM
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* Celsius scale .\ :
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R * " Condensation ™. - ) g
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w .
* Evaporation -
; ) - NN ,
. . . . -
. g * Fahrenheit scale ‘ .
R \ ' o . . ' R '
o > % latent heat
~ . i . : !
o N * Latent heat of fusion
' * Latent heat of evaporation
L . * ‘Saturation temperature “
‘ % Sensible heat ‘ ‘
S N L N \
PR * sTemperature of evaporation
. o« . ... % Témperature of vaporizatidn
. B :
! #*  Vapor : '
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. without further riae in temperature.
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' Steam formation requires water to be changed from a 1iquid to a vapor " state.

This .requires that water be heated to the boiling point. Two types of heat are
#8ed-. in converting ,water -to steam.: One is a sensible heat that. raises the
temperature to boiling dnd a latent heat“that will change the state of wqter

’

The apprentice‘should(have ‘a theoretical understanding of the steam formation
process. ( . - )
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- Heat 1is used to convert solids ifto liquids and liquids int es, Steam is ’\ S
.regarded as a vapor instead of a gas because it does not follow all of the rules '
- of gaseous behavior. The process of converting witer to steam requires 1009, .
. The Fahrenheit scale which is common to American thought has a freezing point of
. 320'and a boiling‘point of 212°. Regardless of the ;measuring scale, water must-
reach boiling point before steam is produced. . - ' . o

-

‘The boiling point will vary wt different, elevations above sea level. " 'Also, the’
* boiling .point will vary with the pressurds that ape placed upon the liquid. The

1000 C is based on atmospherié pressure, Liquids under pressure will boil at a .

range of temperatures which are controlled by the pressure. --Water will boil at
shigh altitudes much quicker than at sea %level. ' .

’

Typgs of Heat . o :'1,‘ ' -

N o
. Sensible heat is heat that can be sensed and measured with a thermometer.
Latent heat is a hidden heat that may cause a state of change in another
substance without changing the temperature of the substance. . If ice is being -
changed into its liquid state, the melting temperature is 0°C. As thé ice
continyes ,ts melting, the temperature-‘will remain at ®C until it is water."
When latent heat 1s used to convert a solid to a liquid, it is called the
latent heat of fusion. R ' : . '

If -latent heat is .applied to water at IOGQC, the water will change to a vapor
state, The water will conginue to boil at 100°C. The heat that  converts
liquids to a vapor form ig(euiqed the latent heat of evaporation.:ﬁ~

. Formation of Steam

Water 1is heated to the boiling point with sensible heat. Aftér boiling point,

the , latent heat changes:the water into steam, Steam is formed at_the boiling

point temperatuge. - That temperature may be more or less than a IOGOC, depending

on the pressure in relation to atmospheric pressure, That boiling point 1is ~
- called the temperature of vaporization or temperature of evaporation or ‘

saturation temperature.,- That is the -temperature at which steam formation takes

place. . : ' '

. 1 -
v .

Fvaporation

: .' i . . ‘
If we set a pan of water in the sun, it will slowly disappear through
. . evaporation, If we add heat to the pan,.the water will evaporate much quicker,

LI

. 5 ' * / 4
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_ away In steam oduction, ' he process of evaporation is .controlled by steam - -
* _; i 'Beperation ‘.equip ent, - Conde ion is the oppysite of evaporation. . As the

5

vapor cools, it if converted back baﬂliquid state. .
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. i*_'Complete'fhg jobeheete_

-

o

* Completeithe post—assessment'and ask the instfuctor to‘cheék'ﬁnswers

- -
. » oo

\.

ssignment |

+ * Compléte the self-assessment and checkq answer§. "
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'CHECK BOILING TEMPERATURE T e

J# Obtain a Celsius scale thermometer. that records beyoﬁﬁ”lOO C.
* Place a- teapot of water on the burner and place thermometer in water so
~that . it can be read. (Note temperature of water.) i ‘ -
b Light burneg and bring water to boiling point. (Note tempe;aturﬁw).
* ‘Allow water to continue bdiling for 10 minutes.v (Note gemperaEUre.)ﬂ
h o ' ] .
*¥ Which temperature readings show sensible heat? S ’
‘. ' N n‘., . ’ ‘ .
* “Which temperature readings show latent heat? et
. i ) . . ) t.
‘# VWhat is the boiling point of water? o
S ’ ¢ \ s )
/] -
/ ) [4
\
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MATCH THE FOLLOWING -TERMS ANIfPHRASES, ~. = = . . |
: . AR \ . ’ . ‘»a W ' L - E . N \
. A IR : . S o - e

. 1. Celsius scdle .. A, Chan quid tp gas - . .
S s | A

o : 2. Fahrqpﬁei; scale _ » B, Changes solid #o 1iquid

. . ’ . ) o . S . « .
. _ : 2
3. Laterit heat R C. Boiling point_IOOC{‘

- 5
- 3 ' b ’ "‘ L]
_ 4. Latent heat of fusion - D. Changing of 1liquid to vapor.

N : .5, 'Sensible heat o | K E.. Boiling point 2129.

“6. Latent heat of evaporatidh . . F.. Freezing point on Celsius.

\ 3 ~ 7. Temperature of evaporation - G. Hidden heat that changes forms
r’J\ ' of substances with changing
gk\ in temperature.

Condensation ‘H. The boiling point after

; - -adjustment for “pressure.
Evaporation /. o _ I. The opposite of evaporation.
0% . _ ' J. Heat that can be sénsed or o
C ' : measured _ a .
) . , :
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JPost
Assessment

i - ~
1. The . ' scale has a ffeezirjg .point'ef 320 and & Boiling
point of" 2!1 . o h . . R o
2. The ' 'scale has a 'fréezing point oK 0O and a boiling point
- of 1000, A . S . "
S | 3. The -exact point at which wat'.er boils is determined by the
- - on the water. ' ; 0
. ' . v . - a . ‘ ».
| 4.-"Steam 1is regarded as a. . , __. because¢ it does not
' behave by the Tules of most gases. N ' ' .
. - 5. A heat that can be sensed and measur?d is called
’ heata
"/
<y
6. A . hidden heat that chanfjes ° wat;er to steam without. ihc”reasiﬂg the |
temperature is called heat.
< ' " . - ’ ® : | . . | bl . .
| 7. A heat that converts a solid into a 1liquid is called the latent heat of
8. The exact boiling point/.where steam is formed is called the temperature
of o, S o
& . ' ‘, . . .
| 9. .L is the .oppoeite of evaporation. - Z
[ 4 .
| 10, The Vaporizetion of a liquid is called __ . . .
c /- - R ,

- v
. . .
' ' N . . ’
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lnstructor
Post Assessment
Answers

1, Fahrenheit | B

2. Celsius B o R e

3. Pressure . - \

.

@ | 4, Vapor - . . : | | : . B ' :

5.1 Sensible : oL . o

. 6. L'at: t

7. ‘Fusion . | C

b

.

. - ' [ A
. 8. Vaporization or evaporation or saturation
P . o

- . . . .
9. Condensation 5 . :
\ \ T - . ) R ot

10. Evaporetion

=N
~
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Goal: R - | Performance Indlcators:

A

~ The apprentice will be able to ) "1, .Describe saturated steam.
‘describe types of steam. o “ .

' ' 2. Describe dry steam.

N ’ : 3. Describe wet steam.,

. 4, Describe superheated steam, )
‘ ' | ,
. *5. Describe steam tables. !
.4 . ' : . R .
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“*Study Guide

- - '

0

)

. X

' A}

)

* Read the goal and pprformancé_ihdicators to find what 1s to-be learned from - *
package, ' | s
* Read the vocabulary list to find new words that will be used in package. .
. * Read the introduction and information shéefs. L C 4 .
: 4 P 27
* * Coitplete the job sheet,.. . pies ‘
o S
v JAN
* Complete self-adsessment, -
* Complete post-assessment.
- % ) :
o -
- L7 . " & \
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Vocabulary

@
)

7

f * saturated steam _ ' _ S o~

X

Satyrated gteam . . s

* Stéam ;ables S 'af v : ,

%k

%

Thermodynamic properties P .
.o . | .

* et steam

R

4
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Although all steam is formed at the.temperature of evaporation, it will differ
in its thermodynamic properties. These differences can affegt the effic%ency of
plant operation unless they are understood .

Some¢ steam has heavy concentrations of suspénded water particles which can
create problems for turbine blades. Most plants use' superheaters to aise the

» ‘temperiture ' of the steam beyond the temperature of evaporatién. _An’ operator
must understand the basic types of steam in order to .deal with its applications
in pdwer production. : - ) ‘@ ; .

‘ .

L
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Water 'turns to steam when heated, to a 100 C at, atmospheric pressure., This
boiling ' point temperature is’ the saturation temperature. The saturation
tefiperature will vary according to the pressure on the water. )

Saturated Steam ‘ : A |

Saturated steam is steam at the temperature of saturation or evaporation, It is
steam that has just undergone conversion from the liquid’ to a vapor state.

: 1& ) ) A
Wet Steam S ' _ -

e

-Saturated‘steam with-particles'bf water suspended within E?e steam is talled wet - '
steam, L : - ¢ " . : : '

Dry Saturated Steam o | - N . ' . o
‘ Saturated steam wPthout suspended water particles is called dry saturated steam.
. ' s _

Je
*

Superheated Steam

Steam - cools and starts reverting_td)water. This creates a wet steam that 1s
undesirable. To avoid wet steam, saturated steam is heated beyond the
temperature of saturation. Steam with temperatures higher .than saturation ‘
. levels is called superheated stean, uperheated steam is used. in turbines - so =
.#  that erosion of blades by vet steam can be avoided. * “)

*,

Steam Tables : ' : T -

» The properties of steam will vary with the pressure. Steam tables have been
developed Yto @&how the thermodynamic properties of steam at various pressures.
The thermodynamic properties include volume, latept and sensible heat values,
relationships of heat and pressure and internal energy values of steam. - Steam
tables are available for saturated and suﬁerheated steam. The opergtor must .
know how to read the steam tables and -interpret the information for' practical
applicationss The followihg steam table. shows the satutration temperatures under
.pressures ranging from 1/4 pound to 3206 pounds absolute. '

" : )

- . N . . . . ’ . »
. . ] .
! .
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° Assignment
. o . ' . . ¢
* Gomblete job sheet. = - | , v \
* Complet'e the self-?a_sseésment and check answers., | - |
* Complete the post-assessment and ask the instructor to check your answers. '
\ ' . . <
' & : ' ' 'y
A\
*
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) ot R
B
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"Job Sheet
) ‘ S | - R i
o " R ) ’ o~ : ' _ \
zsing a saturated steam table, find the saturation temperatures at the following . |
ressures. C ' - s o
1. 14.6 pounds . ; .
2. 40 pounds . | - , '_ L |
3. 420 pounds -
4. 1600 pounds
. 5.'[(3206 pounds - - N
. * ' ' . -
What is- atmospheric pf‘essure at sea level? -.
. What is absolute pressure? Y
” L]
/
3
'.I °
V
y . 0
] d ’ 8 5
i o ) . 7
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Assessment %

Match the following terms and phrases. _ . S -&"
‘ .\ - . ) .
-1, Saturated steam ° A, Steam with temperatures
. ‘ ' - higher than temperature of
evaporation :
3. Dry steam ) _ B, Steam with suspended water.
d : particles.
3. Superheaﬁed steam » C, Steam without suspended water
o . * particles. _ ke _\\\\:
4. Wet steam b - D. Shows thermodynamic properties -
. . : . _ o of steam. o,
5. Steam tables  _ - B, Steam at temperature of =
' L _ . evaporation, . '
A . . : ' ' ' ‘
- _ \
' ’
) | 4 .
i .
o ‘
| h ! 1 k
) 9 z . ~ " b
* 4 ‘ ‘ .
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_ Answers

“ Q

ERIC

Aruitoxt provided by Eic:
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Assessment

AN

*

Where can an operator find the thermodynamic values of steam at various

levels of pressure?

. ]
Whyvis_superheated steagPUBed for.turbine operation?’

o

. What is saturated steam called ‘Fen it has water particles. suspended within
- the steam? ' : ‘

-

What is steam called when at the‘temperatgreyof_evaporation? _

What is the'temperature-of evaporation at atmospheric pressure?
. $ '

o
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lnstructor
'Post A%sessment
Answers PR

1, . Steam tables” - - B . : - . B

A : . °
~ .

¢ :

2, Prevent erosion of turbine blades by wet, steam, ’

- . /'Q - v ‘.'
3. .Met steam ' - ) L L

: o ‘
. . ‘,‘ 3 N i
&4. Saturated steam
5. 100°C ' '
! N .
' - (] %
L ey . - . . ) (
' ’ )
¢ > D “
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Goal: . ‘Performance Indicators:

’ .
. ) ‘ [

ﬂ!g appfentice will be able to 1. Describe condensate removal.
d®scribe steam transport.’ : ! '

.+ . 2. Describe.piping, pipe irnsulation-
and valve control,

3. Describe separators and traps,




e ___INSTRUCTIONAL LEARNING SYSTEMS B S
St L. I ‘ ‘ G LI i \e' | ‘;
‘(\. . . " . ' : ', [
* Read. the goal and performance indicators to find what is to be learned from
package. : ‘ )
* Read the vocabulary list to £ind newiﬁords that will be used in package.
* Read the fntroduction and information sheets.. N
- * Complete the job sheet . )
* Complete self-assessment. - ' - .,
. . : { 4
* Tomplete post-assessment. I : _ j
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“Vocabulary
* Drip or drain line
* TInsulation .
* K value. e
* Steam separagor
* Steam trap | ‘ ). .

* Thermal conductivity
L
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*  This package ‘briefly describes’ the movement of steam througr <piping and N
provisions fot removing condensate from the stear line.’ Other packages have
dealt with the specifics of piping, steam purification and valves.“ Although

these items are important to the transport of steam, they will not be repeated in
detail in this package.
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The transport of steam through piping must be carefully controlled. Water must

- be continually drained from the steam. The preeence of water in the steam will

create the condition known as water hammer. Water hammer can cause an explosion
in the lines and equipment damage, Air &nd carbon dioxide must &lso be removed
from the lines. Drainage must be provided for‘all types of 'steam including
supprheated 'steam. Any cooling of the steam produces conldensate which can

dama ‘turbines and other equipment, Drains and drip lines must be installed

at all®*points where .condensate is likely to collect,

Drip or Drain Liffes ,. : : \

Drip or drain lines should be installed at natural drainage points such as:
. ' ' /. - ' '
* At the ends of mains - :
* Ahead of risers = = -
* 'Ahead\of ekpansion joints and bends
*  Ahead, of valves and regulators
A drip leg should be provided at eacﬁ>drainage:p01§£.' -The drip leg should be
the same diameter as the pipe. The drip leg allowé gravity d(ainagg of water
from the steam flow. ' .

" Water Hammer

Water - hammer is.fa . condition in the line that results in shock ~ waves that
resemble hgmmer blows. It usifally occurs in steam lines as a result of
condensate in’the line. The water or condensate tends to trap pockets of, steam.

The cooler water condenses the steam which creates a pressure pocket.
Equalization of this pressure pocket causes shock waves in the pipe. '

e ¥

Most water hammer can be -avoided hy installing drains, drip pockets and trap3 to

. remove the condensate from the steam lines, Steam valves should be opened,

slowly, with drain\valves open, allowin} the line to warm up. Hot steam 'in a
cold line can create condensate and water hammer, ' .

Pipe Insulation

Powet plant pipe is covered - with insulation to prevent\xheat loss . and-

condensation.. The insulation is also a safety feature to protkct employees from
getting / burns.. The material should be of high insulation value and able to
withstand corrosion, ' Insulation materials are selected\s; the basis of their
thermal conductivity K value. The K value indicates the

\

’
5

e,

amount of heat that will ¢

T

Vi
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be transmitted through a matierial.’ Since insulation is the exact opposite of
conductivity, the lower the K ‘value of a material, the better is .its insulating

quality. Some common insulating materials and their K values are: I
¥ Plastic foams .09 - 28K
* Glass fiber .29 - 35K
* Magnesia : ;W35 - 42K
* Calcium’ silicate .37 - 60K
*  Asbestos ' : 37 - 72K ( -
* Reflective metal - .53 =« ,66 K o
* Diatomaceous silica .70 - .80 K ) .

Valves

_ Several types of)valves are‘used in the transport of steam, Valves are selected
f . according to their specific functions in the movement of steam, Valves have
been discussed in detail; in other packages on boiler piping and boiler fittings.

“ Pipe o | . T
There are many types aqd sizes of pipe in a power plant. Pipe is selected to
withstand specific conditions of pressure, temperature and resistance to
corrosion., Pipe construction is-discussed 'in a package on boiler piping and will
not be repeated here. The selection of the proper diameter pipe -and. pipe °
‘material is important to safe and efficient operation of a steam plant. .
Steam Separators and. Steam Traps ‘

) Steam separators remove condensate from steam., They are commonly called steam
purifiers. The separators are designed with baffles or centrifugal devices that i
separate the water rom the steam to prevent water hammer and erosion caused by AN

~ vwet steam, A
A steam  trap“/s a device ;::dh removes water from steam separators and steam
lines without the loss.of steam, Several types of traps are used for fhis
purpose. . L - R ‘
¢ A more detailed treatment of steam purifiers and steam traps is included in the

next package of this series -~ Steam Purification.

AT
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* Read page 1, 20434 in suppleﬁentary reference. | ' 65’ |
* Complete the self~aséessmen§ and check .your answers. .

* . Complete the.post-assessment and have ‘the instructor check your answers.,

" [ 4
{ .
v'.
‘ 4
pa /N " - l‘}\'
® ' | P
~ ® / , b
¢
&£ .
X
a . ' -
. | . ,
L % . ‘e s 8
.
- ”» . \
- S
) .
©ORy
) -
\ .
o '
> q_:"
- )
r -
~ . . § .
® \.
. \ \
© ' ]
-. '
N . 7 -




-

'.’ IR o lNSTRUCT’ONAL LEAFINING SYSTEMS

* Assessment
|
\
, . | o ' I ﬁ ‘
. v. . ) . b. , -l / -
' 1. List 3 pléces where drip or drain lines should be installed? - .
. ' . N . T < 2 ” ;
|
- A -
2, What causes water hammér in steam lines
Cul v
3. How can water hammer be prevented?
4, . On insulation materials, what doé§,the K value mean?
, . . ) N ' . “

‘§\\$\\j'5; ‘Which bf the following insulation material have the best insulation qqality?_ . .

v . ’ . ‘ “ . . -
*_ 'Asbestos SK S R
* Glass fiber .3 Kk -
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1. At end of mains, ahead of risers, ahead of expansion joints and bends, o
- . ahead of valves and regulators. , : ~
. iy ' ‘ . // .
2. c‘bndehsat'e | S L St
3.*" Removing - condensate from steam lines and warming up lines before steam// :
flow _ ' . (
TN . ) 4
, [
4. Thermal conductivity L BN ‘-
i; Glass fiber. .The lower value is best. (_ N
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Post
Assessment

Match fhe following terms and phrﬂase.s:'

- |
‘ 1. Waterthammer' :A.
13 ) " . .
2. Drip leg : B.
. | | , |
' 3. K value (I C.
/ | | ,
. . '4. Steam trap D.
® parator k.
5. Steam separator E.
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L

* Thermpal. conductivity:

Device for rémoval of water .

from separators
{ .
o

Steam purifier

\

'Sbould be installed at each

drainage point

Caused by condensate in
steam line

.
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Supplementary P
References
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.* Correspondence Course. Lecture 11, Secﬁioﬁ\ 2, Second Class. Steam -
Generators, Southern Alberta Institute of Technology Calgary, Alberta,
Canada. . -
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s o * STEAM -- PURIFICATION
| ’ | \ “
‘ / ¥
,. X A . . R R . . . . l
Goal: - - - Performance Indicators: . . - -
§ ) «, p L . | . o :
“\ _ | , o . N | .
/The apprentice will be able to . 1. Describe steam separation,
" /describe the process of steam ' _ | -
w®  purification, - , ' « 2, Describe steam scrubbers,
3. Describe superheaters,
. 4, Describe steam tréps.
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*Study Guide

ol N . .
‘ - A -
-

N . :
© * Read the goal and performance indicators to find what ié to be learned from. L
package. ‘o o S o - , C,
‘Read the vocabulary list to find new words that.w‘ill' be ,used in packa’gé.' .
“ fd tlg introduction and 1nforn.1ation sheets. b
* Complete- the job sheet, ; o ‘ e
* Complete self-assessment., | | |
* Complétér posi:—assessment.' \
,( g -
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? A 3 ° b

* Baffle type separator
* Balanced pressure trap
* Ball float trap
< 1 ) '
* Centrifugal .type separgtor P . .
\ * Controlled disc trap .
* Inverted bucket trap
* Liquid expansion trap . o i . .
'~ * Mechanical traps - . ‘ \\\2
. * WMetallic expansion. trap : | | | - ‘ -
. =% Scrubber elements - ~ | ' - S | S
. * 'Sedimént separator ) ‘ o ‘ .
* éfeam scrubber - o : ) -
* Steam sgparatér . : .
* Supefheaier
© *  Thermodynamic traps
* Thermostatic traps
. * Tilting disc impulse trap : ' -
x ‘ . B ‘ . . i . . .
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°Introduction

<The purity of steam that enters the turbine will determine its efficiency of
operation and 1its machine life. Steam purification refers to the 'removal of
- condensate from steam. . :

¥

Several pieces of specialized equipment contribute to the purification process.
Essentially, steam separators, scrubbers and superheaters remove the moisture
from steam, Steam traps collect and dispose of the condensate without a loss of
steam. Although steam separators are commonly referred to as purifiers,
scrubbers, superheaters' .and traps are vital to completion of the 'purification
process, )

-
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Steam purification refers to the removal of condensate from the ‘gteam along with .
air and carbon dioxide. As steam flows thrdugh a pipe it tends to cool and
condense. This produces condensate (water) which can cause a rupture of the
piping due to water hammer or cause erosion damage to the turbine blades., The
major piece of’ equipment for steam purification is the steam separator.,

‘ifeam Separators ; o I Lo

" There are'two.basidmfiﬁés-of'steam separators: -

1. Baffle type-
I .

2.. Centrifugal type

The baffle.type steam separator is usually-
located in the main steam drum and is_ part
of the drum internals. It has corrz

v baffles and walls which collect moisture
and rgverses the steam flgw,  The reversal-
of steam flow slings the water particles
out of the steam, - :

[N

The centrifugal type separator uses centrifugal baffles to swirl the steam which
_tosses the water particles to the side walls., The separated water drains out.
The purified steam passes through the baffles to the outlet.: ’

CENTRIFUGAL BAFFLES
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'Steam Scrubbers R -

A second stage of purification is performed by steam scrubbers - A scrubber
consists of corrugated steel plates or scrubber elements, The scrubber elements’ ?
are closely arranged and overlap slightly. : 'The steam is forced ,to change'

¢ directions as it passes over the corrugated sections of the scrubber. Moisture
and solids that escaped through the separator are thrown out of the steam floh
- The water drains out and the steam moves upward to the outlet. :

o WAH-WATIA .
DISTROUNION WG DAY PAN

COAUSATID SCAUMA
PERPORATEO-MATE TRAYS

. DRRCOALECION
* . AFHE

%

Superheater

Steam Waghor"

After the saturated steam leaves the drum it is:Ziped to a specializﬁd heating
surface that" is called a superheater: The supbrheater wrings all remaining ‘
* mgisture from the steam by heating the steam well beyond the teinperature of
1%E§~'hu”%turation This is the third stage of the purification process. A superheater o
: congists of .several parallel tube circuits that run between headers

Hz‘ Superheaters are classified according to the wdb 1n which they receive heat © —-
radiant, convection or a combination, They can be classified according to the
location. of the headers -~ overdeck, interdeck, interbank and intertube, Some
superheater arrangements are shown belgw and on the next page.
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‘ Steam TRAPS . B B o . | a
Steam traps are an important part the steam purification process. - The water
removed in separation must be drained off without allowing steam to escape at

the same time. Several -types of traps have been devised to remove the water
from separators and lines. These are \tlassified according to the principles of’

operation. *
1. Mechanical Traps
o ' . - S
a. Ball float type, ' L
b. Inverted bucket type ' . - L

. , '
2. Thermostatic Traps

a. Balanced pressure type : ' BEST COPYAVA”.ABLF -'t - .

b. Liquid expansion type’
c. Metallic expansion type -

3. Thermodynamic Traps _ . -
*\ - - .-.,.....;............,...__.. [ -~ . . . . * r
. - - a, Tilting disc impulse type
‘ b, Controlled dis¢ trap
Y- . .
The mecgpnical traps operate by a float mechanism which responds to the
difference in densities of steam and water. Both the bell float and inverted’ ¥
" bucket traps operate on mechanical principles. . . :
. ‘ . L3
' ’ " :
7 .
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Inverted
Bucket

Ball Fleat Trap % - v . *

The thermostatic trap operates on the
difference*in temperature between water
and steam. The hot condensate enters
.the t#hp and heats an alcohol mixture.
. that is encased in the trap. The X
,///\\ heating of the alcohol causes increased .«
pressure and the discharge valve closes. .
As- the condensate cools, the pressure
will be reduced to open the valve. A
” balanced pressure trap . is shown.
a ¥
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Thermodynamic traps respond to the heat of the - steam and condensate, A
controlled disc thap diagram is featured below.. : :

t
CONTROL CHAMBER —\ CONTRQLLED 'dlsc CAPSULL mu‘.t.\onmcl. )
JHEATING CNMA!I'.I . (")_UHIJ PASSAGLS
4.;" ) “
- 8 ..
Q
~N / :
Sediment Separator L R \ ! o
. t - .
- Some provision must .be-made for. keeping scale deposits. fyom fouling up the sieam
. traps. The traps shou],d be fitted with strainers to screen out debk"is. ) -
Trap Piping - A ‘ : I ' LT | »
' | The installation of traps should allow for clean out and repair. A typical
.o arrangement for trap piping is shown in the following diagram. :
e
) :r)? %
) ' Gate Valve ;
. ! - '
o g ”'
8 Sedmnere . &
oy ' \ ) mm
% |
| iy :
e
, B _ ‘ | |
‘ S ! o \ St . _
o o BESTCOPYAVAILABLE .
// LI E . . 4 o R
/ \ - : . . :
. // . . ' o . W 9 -, o 7’ - ‘ . - |
) : v
4 62 o,




+ * Read pages 1 - 15 in supplementary reference.

* Complete self-assessment and check answers.

. N . - O . a 0

., * Complete post-assessment and have instruiior check answers.
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Self
Assessment

‘\_

. /-
Match the following terms- and phrases. * : /
) ‘ : ’ ' ‘ ¢ L /'
_ 1. Steam purification ' A. A type of superheater ' !
», . ) ' .. : ’ ‘ * /-.
1 2." Baffle type ~ B. Second'stage of purification /,,-r
3 R oo
-3, Balanced pressure C. First stage of purification .
‘ ' W '
4. Inverted bucket : D.  Removal of condensate from steam.
, . - : ] o . / ' .
' : 'S, %;lting_disc impulse "E. Third stage ofjpurification
- T 6, Convection type’ F. A thermodyn ic'trap RN
~ 7. Steam scrubber G. A type of steam separator
—_— . ; ‘ ; : :
B o |
8. Steam separator H. A mechanﬁpal trap
. ‘ '. . , %
9. Superheater’ I. Corrugated steel plates
o - 10. Sgrubber element J. A thermostatic trap, 3
L
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\ ¢
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1. List two major types of steam separators.
2; Where are steam separators usually ¥aﬁgted in the steam plant?
3. What is steam purifgg;;;op? : ‘ \\\\\ ‘ _ W
T : ) . A Y ¢
4, What eqﬁipment is used in the second stage of stean ﬁrification?
._ 5. What are the corrugated steel plates of a s;crub,be_r. alled?
| ' -
6. What is the name of.the specialized heating surface that takes over the ‘
- third stage purification of steam? 1)
y ) T S o
. ‘ . - . ) f‘
7. List three types of thermostatic traps.
8. List two types of mechanical traps. /
‘ . f .. . ) . . ' B . . . X ‘ )/
“ ] .‘ . ) .
- - 9. List two types of thermodynamic traps. - o _ - ,
; to_. . - .
10, List three types of supergeatera based on the way they receive heat,
o o
\v ‘ .’
. )
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 Post. Assessment '
~Answers |

'3, Removal of .condensate

. .
’ . - . "
. * . .
\/\ ‘ . ‘ o
5 A . '
l.\‘ . .
)

4,

‘E. Scrubber elements l

. ‘6. Superheater = - S

-

7. -Balanced(preeshre, 1iquid expansion, ﬁetallic expaneion

A ‘ - s . : .  § S, ’ . o P
. ‘. 8.  Ball float, inverted bucket ' '
. : — S , 4
9. Tilting disc impulse, contr?lled disc
? 10. Radiant, convection and combination.
_ - . )
v o Iy
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, o Correspéndence Course., Lecture 11, 'SeEtion' 2, SeCOnd Class.’ Steam
o ' - Generators.. - Southern Alberta Institute of Technology. Calgary, Alberta, -
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