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" Thesc assignments relate sclence to ‘the fleld of Statxonary Engmeegmg The’

i"r'NTRODUCTlQN. L R

lessons are brief, but they’ mclude a wide range of activities in which science is’ applxed to
trade, activitiés, A speclftc class orestudent may: not be able to study all of "the lessons:

s presented

the instructor.may’ wish to select only ‘cértain lessons, from the wide range of lessons

g

ach lesson involues concrete trade experiences whex;p science is applled

¥ [T — - \, S

N

Mathematlcs is also needed as science is apphed The. followmg lessons

involve mathematlcal problems used in the i respectxve trade areas:

v I1-A-1-Mi
- 1I-A-1-M2

[1-A-1-M3

II-B-1-M1 - |
1I-B-1-M2

I1-C-1-M1

-D-1-M1 7

[1-D-2-M1 °

' [1-D-3:-M1-

IV-A-2-M1
IV-D-2-M1
V-B-1-M1
V:B-1-M2

V-C-1-M1:

VI-B-1-M1 *

VI-E-1-M1

VI-E-1-M2

VI-E-2-M1

VII-A-1-M1"_

Pressure ‘Problems .

Pressure Conversion Problems

Work and Power Problems o

Factor of Evaporatlon Problems

Rated and Developed Horsepower Problems: 8

* Tempergature and Mechanical Equxvalent Conversions

Solving Pressure-Temperature-Volume Problenmis.”

Sclving Pressure-Temperature Relatxonshxp Problems"'
- Steam Tables (Interpolation) - T

Total Force Calculatxons -
Steam Pressure Gage Correction
Review of Fuel Oil Measurement
Fuel Oil Temperature Correct;lon

L3
om

-—Draft Produced by a. Chxmney

Efﬁcrency of Open Feed- Water Heaters

" Developed Total. Force . . o _.'- RN

Reciprocating Pump Capacrty .
-Centrifugal Pump" Head ' o

Exn:mqmn nf_Blp

VII-D-1-M1,
VIII-B-1-M1
VIII-BI2-M1
- VII-C-2-M1 -

X-D-1-M1

XI-B-1-M1

XIII-B-1-M1.

.Efﬁclency of Steam’ and Exhaust. Separato.rs
‘Conversion of Specific Gravity to AP

B.t.u, Content Per ”f’ound 9f Fuel 011 S
DuLong’ s‘Formula T e i
.Excess Air Calculatlons L ‘
Draft Pressure Conversions - Lo
Air Compressor Capacity - ) ' o
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lndusmal Safety L ‘ o Assignment 1-A-1 . .

1 4

.-.4

. . ) L . . . ! N . o : S L_‘ ,". Ca .; ; )
.... . - P OBJ ECTIVE E...T,A...._l.'- - .\, AR e S e . " . . = . . = o _4 s

S ¥ Be ablc to recogmzc mdustnal safety practices and proccdures

.

| COLAIDS: T
T 1. Any articleson OSHA IR - .
=, .2, Any magazmes on mdustnal safcty e ' SR / : ’

ol

PROCEDURE Lo e S
1. Discuss management s interest in safety. SRR
, L S2 -Expl;u‘n how accidents cost. money.. - . - o
: ' ©*.- 3. Discuss Q8HA and why it was formed. - L ‘“' ‘
¢ ' 4. Discuss some of the magazine artxcles on mdustnal safety T

SUMMARIZE - e T
1. OSHA and its ob_]ectlves IR ' o 3
2. 'Need for safety conscious workers-— '

S ‘ . .

- 4 TESTING: = ' |
o 1. Was OSHA* Eormed to protect management or labor?

.. . . - P

L ASSIGNMENT A ' T
A . Gon@e A551gnment 1-A- in Related Sciénce’ Manual- '

.

R . .. —
I < o e

ERI!
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" - ' S e Assignment 1-A-2

Fire Prevention * .

L3 o .
Lo mr s e o et e gm ae g

et e nea e e e el s e s e i e L et et e o st U s | e

- OBJEC'TIVES T ——— T
T '1.. Be able-to protect your Job from ﬁre S, N A ’
. 2. "Be able to organize a first aid fire Brlgade

AIDS:. B S o .
. 1. T_rainihg Your Fire Brigadg, Walter Kidde Co. ' T S -
e - 2 ~Sample-of-qu»ick-ide'ritifiéatio‘n-'labels;l-» e et AT e i g e
PROCEDURE ST S 5
. 1. Discuss how plant. fire protection is also your own personal protection., |
Discuss 3 classes of firés arid-new-class D typeof fire.

Explain dangers involved with using the wrong type of fire extmgulsher

. Discuss importance of a plant fire brigade.” ~ , : L
-Discuss any plant experience you have had with fire preventlon e o
'_SUMM/{RIZE: E -~ R o Ty
« ‘1. A little training can save lives. - o L o

w : L o : -.
. . I

en".#s‘»so

3

%, . . .- TESTING:

- S - - v olo
. . 1. Describe: . 8 R
<l P . ) . ! . ’ - .
SR ©a. Class'A fires . . S , it
‘ - b, Class B fires: .~~~ . = | o P .. -
. . . \ - <. hd L]
Lr .

© .7 e Class C fires T o
’ ) « n":' . e d- ClaSSD ﬁfes'\ ‘ ' C 4 ’ o : . . .. o c L "‘l ‘I S 1:;1‘., K -
. PROCEDURE: B S T e

|
f

L _ Complete A551gnment 1-A 2’1A Related Sc1ence Manual 2 I |
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. P L . e e s
: Rt LY. S .,’.,L—:« e T T St vkt
?

yOBjEC’I‘lVEM—-«,.._,:;;. e :

S Be able to desenbe why gsod hpusekeepmg is 1mportant to safety

‘W-, &) R N e ) ‘

Any newspaper or magazme amcles on mdustnal fires that were caused by

- o, ‘ AR AN
- . poor housekeepmg practices. e

4 ‘;.;' ” . . . . . . .
. . L e v PO, DR R RRTREH

N
TR T . A )

S o BROCEDURE, | e D
I B DlSCUSS whats meant by spontane0us combustlon ‘ , o

S 2. Discuss danger of oil spills, ) o : s
; : 3.’.(Deﬁne R -

’ T o a Flash pomt ’ o | o L _ ‘ -
‘ SR b. - Fire point S - L o
e Volatlle hquld o L T
S .- SUMMARIZE: o . )
. T o _1'. Good housekeepmg requlres good hablts v

‘ TESTING. - . : .
Y . Whlch is. h1gher1n temperature - fire pomt or ﬂash point, - . el

/ ASSIGNMENT T [ T
P S Complete Ass1gnment 1A-3 1A Related_’_Science Manual-2- <7
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OBJEGTIVE R . 2
1. WBrganization' @art of an Engineering Department.,. ¢

- L R R LT T S

Y. AIDS:

ﬁ w‘_

D1scuss chain of command
2._ D1scuss each man’s’ respon51b1hty

4. " Stress 1mportance of

goes down

. SUMMARIZE L
i -_1.. Engmeenng Department

TESTING e » = ,
Do you think 1t ls necessary to requlre a h1gher grade hcense as. chlef in

larger plants? :
' [N 5
PR A’SSlGNMENT o "
R "-‘~ N L Complete Ass1gnn4ent 1 °
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o - ‘Presstire — Work — Power™
. Ed . -'" '. B B

[ " OBJECTIVES: R
Doy . # - 1, Be able to define the term pressure and the un‘lts that lre used to express 1t
| 2.7 Be able to define the term work and the anits that aré. t@d to express it.
Lo 3 . Be able to define the ‘term power and the un1ts that are used to express it."

ey

- PROCEDURE, | L o |
1 " Define force and explam that forces can act in any dnecélon
2 Defme ared and ‘show how to’ find the area of a,,c1rcle add rectangle

. Explam how the product of unm of for
L (feet) equals foot-pounds :

~ work or power L s
10. Explaln the units’ that are used for woék -(foop-poun |
' mmutes) ' : S S
11, Explain that power is a,rate of domg work

' .that itisa deﬁmte amount of work per unit’ of ti _: . L

SUMMARIZE - S : L |
1. ‘Force-area to pressure Unlts of pressure (pounds _per \squarc 1nch) ' - e
, 2. Relatlonshlp of force, dlstance, and work and the 'units used to measure
e : ' work (foot pounds). . L s \\ T
‘ 3. Relationship of work tlme power, and’ horsepower and also the units that

express each.

' o TESTING: . “ e o |
L . 1. Whatis force? ™ . S ,

» - Ay
L} 94 - b .. 2 ol e
‘au—lo-ax{:.. == T

w

: : i, » 1 .
-How do’ " force and area combine to give pressure?




- 4, Deﬁne gage and absolute pressure. : : .

.5.. How is. force and’ dlstance measured in relatlon to work? -
6.” ‘How is work that is done 'measured? - I L e K
7. Define work, time, power; and. horsepower/ ' o

8. What does dwork per unit. of time refer td’ .

9. How many foot pounds per mmute ec;' two horsepower?

R ASSIGLMENTJ S e ST
. o - &.‘ Complere Ass1gnment 2A-1 in A |

ERI

A ruiToxt provided by eric (NSNS

o



Assxgnments*‘Z—A—l M1 _ ) ~
2-A-1-M2" | ‘

*V‘.Pr’éssﬁréﬂ; Work—Powerf L T ey _' R 2ALMS

- ,‘-’, :

1

PROCED@RE

State the convers1on factorS° .
a. One vertlcal foot of water = 433 p s i

OB_IECTI‘VES L e et A T
T 1._ "Be able t0 use the pressure—force-area relat1onsh1p in problem solvmg
AR Be able ‘to use the. préssure conversion factors. '
¢ : Be able L'o solve. problems mvolvmg work L s o e

Be able to solve problems mvolvmg power S AR S

Explam the relatxonshxp of pressure.- force and area. :,‘-i D
Explam the basic. formula P = zand- show how to’ transpose for force and

area. Use the examples from the student manual‘

e S s,

'b “Oneinch ‘of. mercury L
) 3 Vq{&bsolute pressure = gagc +14 7 p.s.x‘ "
. o from theg tudent s, manual S LT
4. Explam ow- work mvolves both force'f and dlstanc 2
'v.for worlc are. foot pounds Solve ex;
5.7 'Explaln tha' ; e
., 6. Explain- “how to solve, for horsep0wer,
L student manual ’ :
" L 1 . ‘ ’. _%v".'_( i ’
SUMMARIZE s R o NS
1. Pressure - Force = ,Area relationship S I T
" 2." Pressure conversion factors N . ) ' 3
- 3. Solving problems mvolvmg work . _ , ‘ e
4, Solvmg problems mvolvmg power. D IR RS
. e L . - L. ) K .' ~
TESTING: N y ' )
1. _What is the formula for pressure, force, and area? .
" 2. What are the pressure -conversion. factors? : i
3. ‘Why is it necessary to move»a.‘welgh‘t,a distance todo work? "L
4, l'How does power. differ from work?. _ o ‘ A . ' ;. 5
. . , v 3 o - B ‘ - : - ' . | :
HSS'I{:NMI:NT*‘“‘— - v - R /
' Complete Ass1gnments 2.A-1- M1, 2-A 1-M2 and’ 2-A- -M3 in Re“l'ated Sc1ence :
Manual 2. '
; s
R . \ .
[ 7 . .
| ) 1a X
x LR S 1 6 ’ :




QB}ECTIVE oy
©: 1. Be able- to calculate bat
* R horsepower :

ST oADs e

PR 1, Blackboard s

HE PROCEDURE ) _
: ' . 1. _Exp]am the necesslty of hav' g a method for ratmg steam: borlers. ' .
2 Explam the old met’hod o’f"-",lo 12, and 14 square feet of heatlng surface per -

| boﬂer horsepower. .

1

. 2.
4

b’gler horsepower? : o s

fo

4 . 2. How ,mang Btu.s are . needed to chapge one pound of water ‘to steam at

’
' Y : .
v 2
»
) . v .
. v
-" e
. i
;. e
0
; . .
e c -
& s
~
.
-
. .
" .
- - ° .
J

ERIC

[AruiToxt provided by exic [ENEEINEY




T OBECHVE - S T e
o o /" 1 Be able to ﬁnd the Factor of Eva[:ératlon ofa boﬂer. SN

.

AHB S
'I_. Blackboard - o e T e

- -' N hI s

‘PROCBDURE

‘\'

-ﬂsq .(TM)_

F actor of Evaporatlon

3 Explam each term in’the equation. and how to determme each
4. Set up and solve the‘§e two problems. R

ol 1 What is the Fattor: of Evaporanon? o
S 2. How do % ' f‘md 1t? S -
e L3 Where can ' i R

e ASMGNMENT - 7:'5 RS ' A
L L Complete Assxgnment 2- B-1-M1 1n the Related Sc1ence Ma.nual .2 Leue ks

s

Qo CE e - S ‘_ ':'  .‘ f‘v~' | .- | ‘ c e ‘- .

[Avui e provideaty eric I EEPEI A S
3 EEVAR U



e OBJECI‘IVES | g, : el
- ' 1. Be.able to ﬁnd the tlF jd horsepower pf a boller R T B

S Be able to find the de loped horsepower of a bo:ler -

L

B]ackboard o~

PROCEDURE

Defme a b01I’er horsepower, and explam the d1fference betWeen a rated and a
developed boiler horsepower o

-2 Show and explam the forrnula v-x‘-’.r' e T

APEN

e Pounds of steam per hour .
BHP 35

L e "3, Solve,a sample problem usmg the above formula fo""
S 4 Show and explam thf:_formula T ;

5 Solve two Mple problem': usmg the above form .ja -

Q. : T .
) .OOI/hbrsepower Sy E -

o 'the Show: how 1t denve ,J,from thq“Factor of Evaporatlon
7 Solve twd sample problems usmg the above formula for developed boﬂer
. Sl horsepower B R e e T

.o
.
-

';\_" '_: 1. .

: TESTING I A A " “‘-lf.
.. -1 Define boiler horsepower. | o .. Nl 1l i
' 2. What is. thi 'equatlo‘ for finding , rated horsepower? * AV
| E 3 What is the for ﬁndmg developed horsepower?

. ASSIGNMENT e ST .. -
: o Complete ASSIgnment 2: B—l M2 m the Related Sc1ence Manual-z

a

. g - P Lo [N . . . N
"y o ' . s : . : R ooy e L




T ' Heat: Ba'sic.'Re'\'rie'w of Terms and Theory " . L HAssign'mem{zcrlj;

SRS Oannms T [ ;ﬁf;_“ L”'.3f
T ",1- Beabletodeﬁneheat B ' - ’

’ ' 2 " Be-able to. def'me 1atent’heat, sensrble heat, latent heat of- fusmn, and 1atent
heat of évaporation.” o -/ : R

o . o 3 Be abl : '.to_descnbe how heat is measured and transm1tted., [

o

S

_.:1.:-"1;13;;;1;%;,@ L

L , PROCEDURE T S S g R o
PR Explam «that heat is'a form of kmetrc energy due to the rmal_ccular motrol& -

Ly .

... Wwithin the substance. -b; O b
\ Z. ;-Explam the. three states of | ‘matter and the effect .of heat belng added or -

R removed from a substance L B - con

3 Explam that the mtensrty of: heat can be’eas_

.. 9.,_' ‘- o :
._pyv temperature ar ..

L , ‘ Explam that'heat %
s T ' Explam the three

v ., -Tle’ ) L o
s ) SR _ Show and explam the mecham;fl’.fﬂuwalent of heat I o
S Show how to. convent" from BJt u’s to ft. Ibs. and ft. lbs. to B tals. o0 N

ol '

: :'q' -

TESTING e

3

— - 2 What are. the three states of 'matter? L o , R |
3 Explam mtensxty of heat compared w1th quality of heat.

L o 4. What! is“meant by latent heat, sensrble heat, and laént heat of'evaporatlon,
. B and 1atent heat of fusron* ;‘;- PO T A : : : E

‘5. What are the"three methods of transﬁer’ Explam .each method e a ,&___-

T Complete Assxgnment 2-C-1 m"the Related Sc1ence Manual— e

T

‘ " : _. ' } | 20 " . . '_ '_ * .



9.

 SUMMARIZE;’ L g ', L s

...... Doy \

'Temperature and 'Mechanxcal ];:quxva]ent Conversxons "

PO
P

E B .ol . . Lot ' . .
LR L . e - ‘o y ) g KY

OBJBCI‘IVES

. e
R

one scale another . 3;;

d.

K L F 32
c- R

o :~4 R-°LE+460 ,

o q'vert 212°F dnd 120°F.tol Rankme

'Shoqv and explam how to’ changqn R to °F.,
g F = R 460 ‘

_xplam that’ heat ene.?y can_.,z i onyerted intd her fo
'mechamca.l equ1va.1ent heat, and‘fi\s"o}v how to'

"-pounds to B t.u

~ S

I§ i

fo&t-pounds and
“Foot pounds = B.tu.’s X 778

Convert 100 B tu: s and 1200 Bit.u’s to foot-pounds .

e . - Foot—gounds

L Convert m ooo I3 lbs -and 159000 ft Ibs. to Btu s 0

Al ' ™
. . . - .

e

1. -Convernng from F to °C.’ : i :
Converting from ° Gato’ °F . TR
“Converting from °F to °R o o
Converting from R'to°F .
Cohverting from B.t,u’s:to Ft Ibs. _
_ Converting from Ft. Ibs. to B.t.u.’s o e

o AL

. . . : E— ' RN
0 - ° . - LS

$i Explam the ,
dnvert from Btu ’s to'

1.' Be able to ‘convert Fahrenhert Centlgrade, and Ranl;n‘\e .temperatures from - & P

TESTING: e | ' N 4 » RIS f
cor -Give a sample problem of each conversron ' I

ASSIGNMENT: . -« o
Complete A531gnment 2-C-1 Ml in the Related Sc1ence Manua.l 2.



" ‘Steam F‘brmation and Circulation -

L Assignment 2-C:2

. OBJECTIVES: . .
Sl

2

L-'Blackboard' e R

‘ watertube boilers.

. PROCEDURE

2.

/

6

' :.‘«-a. Flow of.- water to: heated areas .

Show and’ explam the effect of addmg heatmg surface on: steam formauon' s
'.and ctrCulatlon in 'the s1mple drum Y ‘

e .

-

‘Be able to descrxbe how steam forms in ﬁretube and watertube bollers
Be ‘able to' describe how the steam. and" water crrculates in's ﬁretube and e
) ' ' ' '

Show how the steam forms, and how steam and water crrculates in a slmple e
drum. =~ . o T ' : .
Explam the cycle s e

b Flow of. steam and heated water to upper areas
Release of s steam h S v

Define heatlng sufface; L UL '_,l'.i;, CrED L e
;,Show and explain. how the s steam forms, and how cm}u]atlon is esta‘bhshed in s o =
aslmple watertube;:rrcult : Jrean R g
Show ‘and explam the steam formatron and the crrculatron in "ﬁBabcock andf ST

“Wilcox. boller (stra.lght tubes, front and rea.r header, cross drum) : ‘
Explam steam formatlon and crrculatlon in; a bent tube: mu]tl-drum boller

DA

SUMMARIZE T T R R L

j‘.d 'B. & W. boiler (stralght tube) SR SRR 'J,.

- al Srmpledtum R S P T
b, With addlflon of heatmg surface B ' L

j'd B. & W crrnmhg tube bG!!P!‘ - ‘ - it S = N i - R
o - B ] o ]

'Steam formatron and the crrculatlon m B S -

c. Slmple water tube circuit. - e gL

Bent tube — Multl-drum . S

‘ -~

; . : . . P . . -
i B . . R - . .
. . . o N - ~

s

: 'ow is steam formed and crrculatxon esxabhshed in the fogélowmg - .

a, Srmple drum boiler” . | .
b. - Simple drum borler"wsth ‘more heatmg surface T L e

NN

c.. Simple watertube circuit."

ASSIGNMENT

é. Bent tube, multi-drum

,‘ll . L L

Complete Asslgnment 2-C-2 in the Related Sclence Manualq—2.;' N S
[ .' o ' . . . 22’ ! " ) . ‘ . . . ,;_ o .



N »Satﬁat'éﬁ,and Superheated Steam . o LT Assignmerrt 2C3

' ; . y i~ | ) R - oo . : : '
OBJECTIVE ‘ R B T AT -

1. ‘Be able to descnbe the propertxes of saturated and superheated steam

..:A‘IDS: : Lo T T A S

A R BIackboard S e e ;-) e
RO ;" c ' 2.. Chart of steam- tables L . : o
| PROCEDURE S .
o5 1. Explain boxlmg pomt and the‘ effect that pressure has on ‘the bdxhng point.
L N 2. . Define’ saturated steam ' : : :
3. Explam the terms, dry saturated and wet saturated
. Define. quahty of steam,.or the dryness factor: : :
." Explainehow to find the total heat in one- pound of saturated steam.

.

ﬁrfe superheated steam . e .

. ) a -

-

. Shew how to finid: the: degree of superheat SIS AT

3 What i is superhe’ated steam? S B I e S
4. How can we determine the quality of saturate'd steam’ e N B
5.. How can' we ﬁnd the total heat inw pound of steam? "

T ASSIGNMENT e
e e Complete Asslgnment 2-C-3 in the’ Relﬁted Scxence Manual— '

’ S : @ . o~ .
. i EE - ) ! : . PN - : ) .

2




. -——‘~--Gas L:;"ws:"-p;evi'ew e . Assignment 2:D-1

_‘\“' -‘b'l“\' B

OBJECTIVES L~ -
' 1. 'Be able to apply Charles Laws ;
2 Be able to apply Boyle s Law :

,how and explaln w1th the- use of‘a sketch how the volume ‘of""a gas S
changes. with temperature when the pressure is held constant

- T;L= 71,-?—- anstant pressure'.* S

- ‘ ) . 'fg ! : "
T:-= ,—r—:— : .’ . Constant volume

' 4 Explam th un1ts that are used to express tessure temperature, and volumg 4‘ s
Y Pressure * = — pisida.; ' : v ;;'.f
- Volume : -' =~ cu ft )

/ . 5.. Show and explai
' - with pressure

, w1th the use of a sketch how the volume w111 change
hen the ' temperature is held constant '
6., Show and explam theufollowmg equatrons ' ‘

T, " i TPy = < P2=
- .'\“-‘ Ple; ? szz o S
7y Show that by combmmg the above laws you can der1ve the followmg
' equatlon ' B :
Py 1 Psz .
Tr =T o~ .

. The pressure is in pounds per square inch absolute : RN
The volume'is in cubic- feet : : :
" The temperature is in degtees Rankme or (degrees Fahrenhelt plus 460) T

e N




-
H

SUMMARIZE {1 e
' A1 essure-Temperature -Volume relatxonshlp of gases '

- 240 How to use each equatlon\ ) G - o
:Tf' ="F§_ . -'Consta'.nt-.ptessute

~

» temperatur%?

With a constant volume process, how would the pressur
-temperature’ ' R '

pressurelschanged? : SN o : :‘ o
4, Explaln the followmg equatlons. ' o

l:.=_‘iz_ R _ B

'5." What units are'used for the above equations?. .~ \ '

e ] i B . e . By . C oy
W g . . . .
=
1

ASSIGNMENT - ' o
Complete Asslgnment 2D-1in Related Sclence Manual 2

2 v . ST

Ve

2 -
.
: .
N e
' Al
. : pYY e
) v byl
X i

‘.. Tl. Tz .", ) .Tl —Tz oL ’_- - v,b

. If the temperature “is held constant, how wﬂl the volume change 1f the'.

16




v .

Tl . ‘Pressure-Temperature-Volume
;o OBJBCTIVB ot T, o .

P @1 Be able to solve, pressure- temperature-volume problems usmg ‘the General G:
v o 'Law. . : B ' &

. AIDS: . el o DA L
I B Blackboard Co - B o
; o, 2 Cha.rts TS ST S e T

1

“the volume on, _a; gas is kept constant,
- change .pro ortlonall w1th 1ts tem eratur‘ . :
g P P Y P

B A .‘..;;.‘,_-'- B .\ ¥ .{‘ P2 ' 120 P.S.i-a. _T2 = .

n
TN
(=]
o
e

DU

. 6. Show how to use the above equatlons. Use: _ . o
RN : : P/ = 50psia.. .Vi ‘= 210 cu. fr.. o

Py = 150 p.sia. -V, = 70 cu. fr. — i—Fi*ff}~;7':i-;~14--~1'?:—f/.

..\-): ) ) o . .' . * R . ) ‘ . : . ‘ - K



“

=50 psia. . P; =100 psda;c
10 cu bo .~ Vz 2.5 cu. ft._._'
=1000°R" .- T, 500°R

.

5 :]
4 it

R _1-'} Stress'that all umts a.re in absoluje’valtﬁes. P

. 3

' .'#:"‘forxan*unknown va.lue "

Complete Assxgnment 2-D-1-M1 im Related Scxence Manual—Z

s
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e

- Steam' l"resSure'-'Temperaturef Relationship

X

e o OBJECTIVE

—its temperature. ;

[ 1. St‘eam Tables -

i Al B . H . . . L

e PROCEDURE Lw e
R 1."'Define steam, . - : . b
T e 2. Explain that the: boxlmg pomt of water changes w1th pressure lee examples i
% o o . -from the Steam Tables. ;' SR O S

F 3 Explain the ; meanmg Aef cntlcal pressure (3206 p

S

T ... -temperature (705°F.). = = I
SRR L 4-'_"Deﬁne suPerhe%dsteam L e
, : S 5_, Explam that water vapor tends not to follow the gas laws. o

e SUMMARIZE B TRt
Tl N Pressure-temperature relatlonshlp et ke
: _2 Critical pressure and cntlcal temperature

>3

2. Why does the b01lmg pomt of water change w1th pressure? .
37 What 1s the cnt1cal pressur and cntlcal temperature of wate%?

RN
N

%

| ASSIGNMENT: U SPEA BRI SRR

- o -

EMC

Aruitoxt provided by Eic




1.*" Steam Tables
2 Blackboard

.v\',

T PROCBDURB
i Vb

' ','axls for temperature.__ S

- Show how to plot the ,pomts for the curv’

I SUMMARIZE R

BE % S How to set up graph

ol 2 How. to plot a curve
- o R 3. Values to ‘use.,

* TESTING: ;

_ What axis'is used to represent pressure?Temperature?
- 72, "How-do you plot a curve? o '

i

How do‘_

yu'obtain’ the vdlues? ! 3

ERI

A ruiToxt provided by enic [
o



ERE

By 1. Steam Tables
2. Blackboard

e heat of fus1on
jd Sens1b1e heat

d Total eat m'the steam

, How to use: Steam Tables ‘
fE£fect of heat changes on pressure. ,

,_..'l,

meant by, the terms. cr1t1cal _Eressure and cntlca] tem mpegature?
lue an be’ found ina Steam Table? Rt I
33 AVWh t'is. the enthalpy of saturated hquld va,por, and steam?

RERLE - st s

PR




: ¥ atur ted Vapor (hg .
2 Explam how to mterpolate for ?he mtermedme valuis _,m"

: ;Temperature of steam- ,‘
. Heatn hquld o
"Heat in vapor =
' ;Total heat in. steam. ,

PAruntext providea oy enic [l
E



P

_OBJECI‘IVE R S ,_
T Be able to descnbe how the firetube boller was developed

IR Overheat pro_]ector _ :
£ 2: Transparenc1ese3-A-1 1rto 3-A-1 8

i
LA

PROCEDURE SR

?
1,71 Tsuranspuenc1es-an¢show_h ow.b mlerndeveloped

Cay )

2 .
EETITAN I | *lescuss the r requu'ements of an 1deal bdller. SR R
B ‘4. 'Discuss advantages and. hmltatlons of ﬁretube bollers. Explam that l\t ‘was

2 S “because of" these limi ions’ that the watertube boﬂer was' developed. 4
e _r:.v 5. Ex‘plam why a ﬁretube boﬂer may explode more. than a watertube boder.
) SUMMARIZE A

1. Advantages and llmltatlons

2 leferent types
S TESTING S =
N I If you had to select a boller for a plant that needed 500 p.s.1. and 20 000
B pounds of steam per hour what type of boiler. would you ch&ose?.

SN




N OBJECTIVE P . . o
SR IR ¥ be able to ldentlty a tuetube boﬂer as to ltS type and clasmﬁcatlon.

v

' Lo 1. Overhead prOJector _ : ;
T2, {I‘ransparenaes 3-A-2-1 to 3 A-2-4

_P'kOCEDURE

R ) BN -
o \ I

i .o &

; : K

‘, "-

i A

S T TESTING
l.'" a - .. " . 1.

ERI

N



‘-h; S B Overheadprojec:or S
[ R 2 Transparenc1es of various types of ﬁretube boxlers.

ETURERE R PROCEDURE S

R + 1., Using transparenc1es, pomt out locatlons of the various stays
2 Dlscuss why stays and braces are not needed in watertube boﬂers

ey

constructlon.

N B Neéd for stays [ I RS I TR
N '{ﬁ: 2. Reason’ for hmmng size’ L SR

W

TESTING

‘1 Do you feel that ﬁretube boxler st111 has a place m mdustry, or. should they‘: .
be replaced w1th wate'?tube boﬂers? - '

. ASSIGNMENT

: . ot L rmim - s
: e i e o et e s v 47 e e A o o
. e

[T

ERIC

A FuiToxt provided by
e



- ﬂ R Sy Be able to. descnbe how the watertube boiler was. developed S
S J ‘:#l ) - . . o \ ‘ . | ‘L:‘:. ) S EEEA K

N

Overheadpro_lector S ' RIS P IR EE TP O Y
2 Transpa.rencles of watertube bollers 3-B—1 1 to- 3-B-1 14 L
a2 : -» o ) e ' C

v PR.@CEDURE o B T SN S . EARURIE R B

P . . b s ' 2
AN . ¢

i ..-l

: 1.*~Dlscuss_how__ﬁretubegexploslons were4nstrumental_m~the_development,of_.;:;_;
g watertube boilers. -

s

S e e 2 - Using transparencies, polnt out how each change was brought about for
e ﬁ{ - safety’ anfl economy ‘ Tl BT S
e 3 stcusggwhy ‘there "is les "‘chance' of "a boller e:tplosion “when""u_Si‘ng;j a

T ube boller. s > .".',“ L e T e T e

e

-

5 SUMMARIZ %3‘ | ‘
-1 Watertube boller development due to safety

s

A ruiToxt Provided by ERl



n

- '--,Types and Classlﬁcanonof‘ Watertube Boilérs«: =7 o s . Assignment 3-B-2-

A . . e e

—

| OBJECTWE . . | -
DR Be able to- 1dent1fy a watertube boﬂer accordmg to its. type and classtﬁr\tlon.

SR CAIDS:
w S ¥ Overheacﬁpro_]ector o S Cen |
I 2 Transparencxes of vanous types of watertube bollers. [ I b :

I TR Show vertlcal and mchned tube bo1lers w1th overheadrp’?olectox. DlscuSS tube
S R " arrangement, T ¢ : - D

o2, Show a smgle-drum,.
B path of water and the flow of gases.
3." Show a multi-drum. boﬂer. Pomt out'v“t
7'water and the flow of | gases. :

SUMMARI‘ZE Sl
- leference between stra.lght t—ube Aand bent tube boile
L 2 leference between smgle- and multl-d”____ ‘ boller.,_,_ _

— N |
I P Why do we' have so many dlfferent types of watertube boxlexs?
2. Why not Just perfect' one watertube boller? :

ASSIGNMENT T B '; , S
. Comp]ete Ass:gnment 3-B-1 in Related Sclence Manual 2 A R

<
ERI

gy



o 'Ass_ign'm‘ent 3.B-3’ .

B OBJECTIVE A DI UL TRUELNE ER (
R L 1 Be‘able to descnbe the basm constructlon ofawatertdbe boder.‘ ' L

. . . " L . . . .
v S . s . . .. . y )

- fMDS
. 'l .
' o " 1. _AS. M E Code Sectxon I and Sectxon V

' .
IR . . . . . -

. PROCEDURE: - . I L I
R - 1. D1scuss ASM.E. Code, SECtxon I on general requlrements of power boders. R
R 20 Explam purpose of the A.S.M.E. Code on Safety. . B
- . .. . 3. Discuss A.S.M.E. Code, Sectxon V on low-pressure boders. S e
S Lo . 4‘ Compare the two . codes to show how requn'ements w1ll vary w1th !
.' temperature and pressures."-t;, - A
© 5. - Discuss stress’ in. boder constructxon and how expansxon and contractlon s
N taken care of. i ' Do : L ' ' "

B3

L

SUMMARIZE B S P T L SO
S ",1. Reasons for Code S - SRR DR
2 Reasons for Sectxon I and Sectxon V '

B : 2,.1>- Why cant one sectxon of the code be used for both hlgh- and low-Pressure
‘}:‘- L S boﬂers? T anc oy

ASSIGNMENT |
Complete Ass1gnment 3-B-3 in Related Scxence Manual— ; .
S e g e

-~ - A - .
. » . ‘
0 r ‘- z . N
D L
v ’ N ’
n

ERI

PAruntext provided by eric
IEEeE



o - 1. Be able to apply to the New Jersey -Mechanlcal Inspectlon Bureaus Rules
S ‘ and Regulatlons as they. apply to borlers, \V ‘ .
- Lo AIDS: . _"y ) . - . v ( . . , .‘ b "- . ) o ~‘ .
- S ¢ NJ. Mechanical. Inspection Bureau’s Rules and Regulations
. ‘ . "‘r N ) . . .. | .t . » . “: . . ) &r :‘

L . . . . . o '_‘ . C

PROCEDURE? : oy
' 1 urscusneascn—for'N J“‘Methamcal*hrspemmereau"Srress sarety - ﬁ =
2. Discuss type of equlpment requxnng a licensed - operator. L PR

o 3. " Discuss boder mspectlon, boder numbers, b01ler \stampmgs, ~_f.
,"certlﬁcates. L 3 e

c. SUMMARIZE
' 1 Need for the N. J Mechamcal Inspectlon Bureau '

»

TESTI,NG°~ |
1, Where 1is the state reglstratlon number found and how i

S ‘- ASSIGNMENT ' ; i L
L Compfgte As.ugnment 3-C-1 in Related Sc1ence Man' :_

' »* o
. ) 7 .
_____ K] . Y
. N B AN
~ A L e .o
L e R
i : .
. v -
N 4 ) - g
e a7
L3 B - : A
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PAruntext provided by enic [RESURIGINN




-
.

Frred ﬂ“essure Vessels 3 o

;OJ‘Q!VE ’ "l ‘ R

i L, B&able—toapply rules col%ered—m -AS:Ms B Code,—Secnon-I-on powerboilers

’ !

7

Y AIDS: ‘ L ! "

‘_1. ASME code, SectlonsI v, \u vn
PROCEDURE e T R
18 Discuss and name the 11 sections covered in the" Codc ' Lol
2 otress-nnportarrce‘df‘bemg‘famrhar withSections I, TV, VI, and VI

3. Demonstrate how to use Sectron I"of Code w find the txpe of matena‘l for .

R -'borlers w1th sp&lﬁc pressures SR RN -
'SUMMARIZE: - S e T A S
YL Nee;l for bemg famrhar w1th Code and its Junsdlctlonal hmlts R o .

“1',. Why do. matenal speclﬁcanons change as pressures mcrease? o

ASSIGNMENT
Complete Assrgnment 3-D-1 in. Related Sc1ence Manua.l 2




P L 'Safety "Valves‘ﬁ Types, Purpose .and Location .: T A,ssignment-4.-A-1_.:,.,,.' '

OBjecnwva S N ey !
1. Bc able to descrlbe the types, purpose and locatlon of. safety valves.: - -

. i

s = i

- ‘ R - i :
* . .~ AIDS: T _ , P N
o A L 1 Blackboard*" 0 o o

PROCEDURE e U T T
o .7 1. Using blackboard show where safety valve would be found on b01ler SR I
Ve “....2.... Discuss. why~safcty~-valve—should-be——connected as close Ay possxbl‘e“\mth n?_)"””'
: o N ~lntenfenlngvalves T E . ‘
" 3. Explain’ why the safety valve is cons1dered the most 1mportant valve on the

Ny boiler. . » . .

BT '4\ Explain what causes a boder explos1on and how the, safety valve protects the

- o bmler SRR . e
5. 'Dlscuss blowback or blowdown of a safety valve, and why it is ngcessary )

]
-

~<,

2 Location of safety valve ‘
. - N : .'.J . . s -

! TEST[NG ;:k.ii | ‘, . vl' - , v " t ' "l;"‘r‘i".. ."..‘, ’ o .- .
S What type of va.lve is allowed between the safety valv_ v and~Lhe b01ler?

: PROCEDURE , o ,
L o Complete Ass1gnment 4 A-l ;in Related Sclence Manua.l 2.

i N L S !
i T N L .

S i - . .‘.': SRR

et A e e e e - b P M A R B £ g s} o, AL

I e« RN W R L L P b BT TR R R A R

,(;. A .}: <

[EERE SR




S

‘Safety'.,Valve'.Construction and ASMECod: "~ Assipnment 4A2 . .-
' OBJECTIVES LT s e, o

1.: Be able to’ descnbe how a safety valve is constructed

2. Be able to test: some of the Code requn'ements for safety valves

)

AIDS:

1. rbverhead pro_]ectou " S
2 Transparencles 4A-21, 4-A-2-2 and 4-A-2r3 Ve

: PROC URE e SIS ”f.t ST
Use transpa'ency 4-A-2 Zto explaln parts of safety valve ol
' 2. - Use transparency 4-A2:1 to explaxn ‘why safety valve wﬂl pop open e

: Dlscuss why 4 safety valve. should Jpop open.’i - - e
.:.‘Dlscuss Codt requirements ¢ on' number and- capaclty of safety valves. S
- Dlscuss who can adJust and “@o an i'epalr safety valves T

R

m > w

§UMMARIZB - R
Why safetles pop o e _
2 Why restnctlons are made on adJustment and repau' of safety valves
TESTING el e
When is more- than onﬁ safefy valve requn'ed on a steam boller?

G . . . . : -y ST o el N
- . . e E P .

W o

ASSIGNMENT .

Complete Asslgnment 4—A-2 in Related Sc1ence Mamml—- T
| TTE S s

P




| Safety V 31V€S£ 'Tofal Fotce Calculations .

OBJECTIVES

poppmg pressure. .

N

. - .Z‘-. ) - ‘_ AIDS . . 1'. . "-A-"' ‘.~‘I ;‘ .' ' '\ B
RO SE T Blackboard S

PROCEDU RE

,v . I‘

: for dlameter and p poppmg pressure. "
’:"‘?Solve sample‘problems. N

w

: and dlameter. '

ASSIGNMENT SV SRR
Complete Ass1gnment 4-A—2~M1 in Related Scxence Manual 2
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i """"i?Lqﬂon and Purpose

! .
e
i

i

‘;stcuss locatlon of qulck-closmg and screw—ty_pe va]ves
4 stcuss how t ‘blowdown a boxler and the.precautlons to_take

i

Wny blowdown val €5 are needed
Reason for’ proper handlmg " T .'

ERI

Aruitoxt provided by Eic: .




RN

Constructlon and Code Requxrements of llottom Blowdown Valves T Asslganent4-B—2 o

. e

OBJECTIVES

o . 1. Be able to expla1n why there are- constructron requrrements for blowdown

Y

- - R T valves, ..% : : . S S PR S

2 Be able~ to . llSt some of the Code requrrements for bottom blowdown valves

.

) E S . . . S S

S U1 Blackboard - » B
E : ' 2 A, M E Code Sectrons I and VII

PROCEDUllE

P ]. Explam how blowoff lmes and valves are subJected to .full bo1ler temperature
N and pressure wlthout a warmup perrod v '

R SUMMARIZE “
T B Care in handlmg
e 2 Safet_y requn'ements

i)

TESTING -" .‘, . ; ~"r o ‘7 .» ) o ” gn o

SRR S0 1 y is: it 1mportant to qlose and tag out blowdown valves before entenng
o i 'th‘? Steam and water drum_aﬁa_hmler? ' N :

A

ASS[GNMENT LT
: Complete Ass1gnment 4-B- 2 in Related Sc1ence Manual 2

o>

e e e B

. . . . : e B PR
e . . . o .



' 'OB]ECTIVE-’

- ADS:

--

_Water'Column: Construction and Function A U 'ASsignrnent 4-C1

, :'PROCEDURE

SUMMARIZE BRI L

' TESTING

T

1. Be able to descnbe the constructxon of a water column and how it works

oL Overhead proJector '
2 Transparency 4 C-1- 1

P § Usmg transparency, drscuss the conStructlon of the water column, “and t
purpose of thezgage glass ‘and try Cocks . IR .

' ,Purpose of:high-low water. alarm i‘@’ e e e B s

" Reason for sediment’ chamber. - .. o ot L

""_'Need for frequen blowmg dOWn of water column A

e ':h‘.w o 7'“".

-.'closed or clogged . o : )
How to renew a. broken gage glass W1th boﬂer under pressure,, o
‘What size to cut. glass S RS o

“ Reason for keepmg gage glass nuts from cleanng

»_Cautlons to follow while worklng on glass under pressure -
Y LN . . T

: )‘o_'pb \l-'-_‘ox .

‘r% s

o,

Readmg on glass w1th top or bOttom lmes closed ‘or clogged "

, . Tj)".’v

ASSIGNMENT

—How o replace a broken gagé'@l”‘ s b"ﬁiﬁ"ﬁlﬁi‘ er pressure*' — P

§

Complete Ass1gnment 4-C1 in Related Sc1ence Manual 2,

36 o C



3” Water Colu‘mn:'Lo'cation andCode . . .
RO G OBJECTTVES e T
o 1. Be able to locate the water column .
= : 2 Be able to descnbe Code requxrements on:
AHE ' : U |
Lo " Overhead pro_)ector - B L
2 Transparencxes 4-C-2 1, 4-C-2 2, and 4—C—2 3 N S :
! PROCEDURE v S

1. Usmg transparencxes, pomt 1

gage glass. :

SRR to check it to- make sure. o
: 3. DlSCUSS danger of too hlgh or. too low a.settmg R
. Discuss reason’ for minimum pipe: size connectmg column to bo1ler.
Bneﬂy dlSCUSS matenal speclficatlons re: different pressures | _
Discuss Code requlrements re:. valves on lmes connectmg column to; bo1ler. s

Explam why cross fittmgs are: use

\.‘. :',(

SUMMARIZE :
Cavma 1 Prgpar'locatxon of + water column

"..-.aa.«.. .*. o s 0 -9y ge .

2.~ How to check water column o *

TESTING , : : : i
~ 1 What is the danger ot an unpropetly located water column7 e

_ . ? :
AS&GNMENT S ' | e
. '_ ComPlete Ass1gnment 4-C-2 in Related Scxence Manual 2 . SRR ¥
. . . ’ "ln" | *
e 46 - .
‘ '- T s .
o . s , 37 oo

ERIC . = e



WX

A

1.» Usmg transparencles, pomt out ranges and graduatlons
2 Explam range requuements A

RN

What does p.s.

g ‘and pLs.i.é; ;mean?
el St

o S . . . . . + e T
P i - [ r A ! . .. ° .

ASSIGNMENT cee T e L
L v Complege Assxgnment 4-D-1 in Related Scxence Manua.l 2

..
P N T T o .
U Sr e ey o .
. . R o 7
; ‘ . & [l
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g . . .

t

B . . a oo R L - . . . . . . . o, .



B

~ Steam Pressure, Gages: Cali
OB JECI’IVE

TESTING

1. Be able to descnbe the Code requrrements for steam pressure gages

N

1. Oterhead projector O : R YRR
o2 Transparency showing mtemal parts of pressure gage ot @ CouT

3;: Transparency show1ng suggested plpmg

]
PROCEDURE

~ A

o type valves are ‘used. o L
4 stcuss reason for mspector test cock connectron

: 6 Reason for pressure gage range

SUMMARIZE ERAE
1. Location of ¢ gage o
2. Protectlon of gage
| , 3 Range requrrements

e

Why -must ggge range be tw1ce, but: not less than 1‘/2 tlmes '. the‘:')s‘afetj;

poppmgpressurer — - T

_ ASSIGNMENT: ~ . EURREE TS Y S
Complete Ass1gnment 4-D-2 m Related Sc1ence Manual—-2. . S




PR
. i

1. R' view Code requxrements on gage locanon S ‘
2. D‘{SCUSS 433 pounds pressure per vertlcal foot of water. LR R
_ ' 3 xplam "how to obtain the .433. - S ' g
e .. [Discuss how to find the rec1procal of a number e : -

" | ASSIGNMENT: © IR
' e Complete A551gnment 4.D2 -Ml in Related Sc1ence Manual 2

"\'
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4

" Internal Feed I'.ine‘. '

=N

BRI ommnnmg- I i |
R I “1) ﬁe able to ‘describe what an. 1nternal feed lxne is. R
2 Be able to explaun why mternal feed lmes are_ necessary k.
R AR
',AQDss RS ,SFG‘;,Q;~'VFQ
oL Overhead‘projector‘ o ' T
: 2. Transparency 4-E-1-1 , ER ' : L
v 3.1 Transparency of ﬁretube and watertube boxlers that show mternal feed llne;

PROCEDURE —_— o . R
T & Usmg Overhead PrOJector,ashow locatlon of mterna.l feed lmes 1n both'._ j"
o . firetube and watertube boilers. - | ' '
o e, (Explam reason for néeding internal feed
L o 3 DlSCUSS what'~‘~1smeant by therma.l shock

&

o

SR

FullToxt Provided by ERIC. - . B . .. . . . :



~ Soot- Blowers. Functron and Use 2 L e o Assignment 4-F-1
OBJECTIVES . : 3 T S S
S0 U1 Beable to explaln the ﬁ.lnctlon of soot blowers S R
. - 2 Be able to use soot blowers. : L
4T Overhead ProJector o :
- 2. 5. Transparencies of boller; showin&soot_bloWer'lo_cations PO
o 'PROCBDURE ' S

1. Using’ overhead transpar
2. Explain how soot is for

.,n 's«_“

ncies, dlscuss locatlon of soot. blowers.

VR e o

3. Discuss how efﬁc1ency is

4. . Dlscuss‘how stack: tempegm

e L 175%

S SUMMARIZE

“Need for soot blowers :

“TESTING: .
oL What w1ll happen if soot

v ASSIGNMENT

Aruitoxt provided by Eic: . . N I

_veral d ys of not blowmg tubes. L

2. Proper procedure when us

- Complete Asslgnment 4-F-1 in Related Sc1ence Manual 2. .' Y

glmproved 2% to 10%

ture increases as- much as 73 after aeda"

S

<

ing soot blowers

o -

blower elements moF out of prop

B
-

med and where it }s found m ﬁretube or watertube‘
bollers.'v SRR S ‘




1. Sketchf of‘a° cor?plete F W System o

20 T%nspafency of an FW System

.,+Expla1n why you need on
_;generated R

pressure w1thout a corresponslng drop in- temperature : _
Using a transparency or sketch of a complete feed- water system, trace water

- from the open feed-water< heater to each bo1ler._ - .f_ ens S

: Explam the functlon ofiall equlpment in- the system.: :

open FW heater.. e

e ~SUMMARIZE

1, Importance of knowmg every possﬂale way of gettmg vwater to a boller g,’_,-
C2. Danger of hlgh and low water s SIS . '
3. Dangers of-an open F. W,/heater. T
© .\ . - TESTING R E LT
: SRR "Why are one steam and one electrlc pump recommended? e
k"‘ 2. How could you get water to a “boiler if the regulator falled’ . )
‘ 3 Name the parts. and. he functlon of each part ina feed-water system. .
- " .
’ . . ' [ ge -
y N ‘ 1 2 ‘
l . ) ) ’
, 52
oL 43 S e



"OBJECTIVE G }L LR e T .

o ’AJ‘PROCEDURE

)

B Fuel Oll System AR - . Cm e AsslgnmentS-B-l

- Be ab"'le %o locate and to‘explam the purpoSe of al] the equxpmept found m A
No 6 fuel 011 system

-

E .h,, Sl »,_." A S ,v Toa

)
L3 .

1 Blackboa.rd

)

-2 Transparency ef fuel 011 system (5 B-l 1)

'._; e oL e

S t Usmg tran%arency 5-B 1~ ,show the fuel o"l system ’

2 Explam the purpose ¢the locatlon of all oF the

“ . 'SYStem o e . e L
‘3. .Tracé: t:he ﬂow through the system PR T e

4. Explam why- duphcatlon is needed for tanks, pumps, stramers and heaters

Ly 5 Explam how the system functrons durmg norma.l operatron T

SUMMARIZE o RN ) i*.;l' 0 . L o
71 . Discuss the fuel 011 system showmg the ﬂow of 011 t(hrough the 5Y8
s \ - Stress the functron of each part in the system vy

TESTING . SN
' 1. IWhat;equrpment is foupd in a’ No ,,6 fuel 011 system? c
S 2. "What is the. fun;tron of each part? : IR e
3. Can you operate ‘a fieloil system w1thout pressure gages and thermometers?

o

4 W hae‘lsat—rmpertan&to—be*able-mﬂsolate-some-eqmpment—nrtffe*system‘?"—" T

ASSIGNMENT S .' b

8 v . R T - . *

~



: a-i{eview df 'F'uelv 01] -Mea's,uterf)ent =

B OBJECTIVES - R R
e 1. -Be ‘able to ca]lbrate a fuel 011 tank S

.2, Beable to compute fuel oil readlngs. oo

; l".:"'3. Be able to compute fuel oil consumptxoh.. ;

B o ‘“_.'Filel_oil chart . T Pt :

‘e

-
N
- .

o PROCEDURE ey
g Explam how fuel 011 tanks are calxbrated o
‘ v_2; *Explam that all soundmgs must'| be conVerted to mches, R
' R Exp],am how to'read the’ fuel-oil chatt to get. gallons.
S S __"4. Explain how to xnterpolate between v31Ues to :fine )
SUMMARIZE

CTroel How to mterpolate L
R TR How to make a chart for half

- R . . ,
| | TBSTING.,‘..'(‘ SOy ; o
SEL e IR Solve~5everal mterpolatxon problems - .
SRS | 2 How w1ll your chatts for half 1nch readmgs be macie up? '

.".,\ . .'- e ; v .-;.: s ’ l».;: '/ ]

i

W
mch readmgs

x

[ . X L o

s

.Yy

L. : . - . 4 . i
JAFunText provided by enic L . L . 1 FRNIN . o N R R . o
. AR . f B . . R . e R



Bt

' Fue‘l Oil' Temperature:iCorreetion .

. OBJECTIVE- R e o |
S Beable to correct No6fuel 011 to the standard 60° R TR R

»

« -* o S 1, Blaeltboard - o e : \\/

. e K .-.‘ PROCEDURE . ‘ l “. . ° e [ . - . el 8

a 1. Explaln thit. _ e
2. State-its B.t. u. content, and make a. companson w1th coal CEL G . S
3. Explam the necesslty ‘of. heatlng No. 6 -fuel oil 'to move it- through plpehnes '
4. Explain® that ni %y No. 6. fuel " oil fis. delivered . to a:plant a

- 140°F, but yo e ‘charged for the number of gallons at 60°F. T

ot s necessary to use a correction factor : SN O

R - 5. Show and explaxn the followmg equanon ER :: SO, '.‘;-.1 3

S con!Gals = Gals Rear [1.0000 - (000345[Temp 60°F] I

.

69 Explam how ‘to. solve a proble'n usmg the above équatlon 1n four. s1mple
v Steps . . ’ R B - _’fll’i"i’
7 Showﬁn example usmg 5415 gals dehvered at 130°F U A RS
SUMMARIZE s B RN
LT C Correctlon factor equatlon e e T ' os
e 2., How to use the equatlon ta, ﬁnd the correctlon factor

- 1.::, Have students do a sample problem L e R
STt ASSIGNMENT: . . R e
::c».r’,-.—,v:f.v_‘-w‘u.;-..4:—:'.:4,.».».'-,';..-,--.,.‘, (»....—.zfuc'.:.,‘,,.,_.._ ,.,_.,_.,,%omplete ASSlgi’mfent S_B l'szlh Related Sclence Man-ﬁ. e u-.-‘.t:‘v;{f-;u-.- IR
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© " Gas ‘Syste-in'vs' ’

. S OBJECTIVES

LT . 1.. Transparencies -ofJ-each system

L PROCEDURE : o : g
; o Usmg the overhead pro_]ector, show the low-pressure gas burner system. _
. Identxfy ‘the . parts and explam ithe: functlon of each- patt. v - T \
A 2. Using the overhead projector, show the. hlgh-pressure .gas- bumer system.ﬂ L
T , o --,Idennfy the parts and explam ‘the. functlon of. each part..<__ : e

TR } _1Explam where | gas ‘and air air mix in ‘each burner. el
.4, _Explam the- functlon df’[the venturi tube.L
L 5. . Explain the purpose.of the’ safety
_ valves, and’slow’ opening valves.. = s
3 6,. ,Explaxn the advantages and dlsadvant ;

SRR 1;:‘ stc opcratlon of each gas burner system, ETh .- e
“’"“‘“ "a"SParency B T TAR FCR

e, e e A e e N of LA et S i

ént 5 B-2 1n

L2 N

ERIC:
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Natural and Mechamcal Draft R At TR Asmgnment SYC- .
OBJECTIVES B
"+ 1. Define draft KRR : :
2. Be able to explaln why it is necessary to control draft in a boller
3. Be able to control draft ina boxler o ' L ERET ,

-

’

| AIDS,;_:_ - I S v(A sl o .
' B} l Transparencxcs ofv all sketches from Related Sc1ence Manual : :

O ; v
e -PROCEDUR~E RO R S
S 1. Define draft Explaln why it is necessary 1n§&i boller.
' ) 2..,‘ 'stng the transparencxes, show , R
‘ Flow through the- boiler * '
b Poxnts at whlch draftis controlled '
c. Pressure at vanous points through the borler

‘s

3. Explin the reasons mf;Chapxcal draft is used. S L .
L'4; ﬂ' Explam the 1mportance of proper draft control 1n a borler (fuel—alr ratxo)
e $UMMARIZE R I A N
: 1. Natural and mechamcal droft [ T
S22 Why it-is necessary. to' control draft )
ks 3. How to ¢ontrol d:aft in a. boller

._'TESTIN.G: | ~ s
1. What is natufal draft? : e s
i 2.%:What is mechamcal draft? : o _ ,
N R ‘How is draft controlled in a borler? s = L
.‘4 :

What purpose does a- draft system ~serve? ,
. / .

"::mu B R e T e R T e et e AL T LR W S e e ot S ] R AR

’-’“’“”“"‘“""ASSIGNMENT Ty

. v ' ey

Sy . .
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DraftProdUCédByIaChimriey' R St A551gnment 501M1
T OB]ECHWVES : : :

o .- 1. Be 5ble to wnte the. formula that is used to determme the theoretlcal
w T ~amount of draft produced by a chlmney S 2
ST 2. Be able to, calculate ‘the theoretlcal amount of draft pro_du’_ced: by ‘a 'chi'm'ney.'

¢

. ' 1: Blackboard v . o T e

o PROCEDURE N PR R
i ' 1. Explam how draft is produced in a chlmney | T o
_ '2'. Show and explam each term in- the equatron.. i v L
3 L%Show two examples of how ta. fmd the theoretlcal draft produced by a

AR chlmney P S § o
o P = 147 p.sia. E 14.7,' p',,s.i.a;"_f’ AR v
~Ta= 90°F . 75°F oL
T = 600°F- . . 350°F v a0

o SUMMARIZE R T I PR
. SR P 1. Each term m the equatlon R . ol
P . " 2. “How to set. up each problem’ - - oo . e

3. Use of absolute values, e

.«

S ,,Solve a, sample- problem. - R e Ry

A 1A 3 e TN SR R B e s o T geiTLA

ASSIGNMENT rese i s t.'ﬂ'_tt;:c»».:.w,v. .
v Complete A551gnment 5-C- 1-M1 in Related Sc1ence Manual 2.

: - 3 ) .
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SRR B
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'

i Assignment6-Al .

>

'Main and'Auxiliar'y Feed:Water-Piping‘

,'OBJECTIVES L | ; .
Tt YL Be able to trace every pos51ble way ofgettmg water into a boiler.

2. Be able tok\‘plaln what to do in the event of low water in a bOIler '

' 1. ,Transparency'of feedéwat’er-v.lines.v e R o

‘PROCEDURE L e e e ,
1. Explaln the necesslty of mamtalmngﬂa normal water level at all tlmes , Shs
e 20 Stress the danger of not kkwmg how to’ supply a steamlng b01ler w1th water ‘
dn an. emergency , S SR S e
“Explain the possible damage to a steam boder as the water level drops L
o 4 Using ‘the transparency, explaln each way of gettlng v\ﬁ_‘r -to the steam
e " boiler. - o IR S B [ SERER
e T 5. Explain the. makeup water systems and the reasons why' heﬁ are needed e
) R j} 6. Eﬂcplaln th,e A.S.M.E. Code on feed-water llnes LY T
SUMMARIZE N
1. Ways to get water to a boiler
2. How. to. handle low ‘water.

e

v '

E

TESTI‘NG:' R o S

S Iy er peratlng a b01ler and the watefﬁln the. gage glass dropped Below o
SN " the bottom of the glass, what would you do? Explaln in detall el R

ASSIGNMENT: -« 0 7 T
o Complete Ass1gnment 6 A-l ‘in Related Sc1ence Manual 2 ‘

N ~ N N B N :
v, ' . N,

" 3 . . L
i . LS

. A .

ER

A ruiText provided by exic [




7;‘- © - ) Peed-Water Line Vai?es; T ST e Assignrnell't -6'-A12:}; o
&yl T OB]ECT[VES- | R
E « 1. Be able to 1dent1fy the types and descrlbe the purpose of the valves fqnn

¥ on, a feed-water line., . " S . o

R I : .

\c’: 2 ‘Be able to explaln the A S M. E. Code requlrements for feed-water llne ,valves.

e . Co T R3

AIDS: . ‘ ol S RERIR e
1.\ Transparency 6-A21 s el Co L

.. PROCEDURE:
' B, 1- "“;

< N

hne. L - S
R Explam the type and purpose of each valve. Lo
R 3 Explaln the A. S M.E. Code’ r,eqt.uremeprs. N

X

e SU{MMARIZE‘_" \ A
BT L Posmon and pur}gose of a‘ﬂ valves T
SR 2 ASME. code g '

qose of. eachiVale,\, _

“}hax d/ges the Cdde sa? about -feed-water ﬁnes and ﬁé




Wr

.‘,Open'Feed—Water’ﬁter.f e

« .

1.

EEDC

PROtEDURE‘ , L -
v Usmg transparencies, dlscuss how open feed-water heater works. . -

Discuss functions of a feed-water heater. /o |
- Discuss basic construction. T

. Discuss dangers inyolved to boiler usmg Open h e ater. o - ..

Discuss reasons for internal overflow. - . ot
‘ Explam PurPOSC Of the vent condenser. " " o S

SUMMARIZE

2.
- TESTING:.
' ,1‘.

N .
N ’ ,

" .

Aruntoxt provided by Eic:

OBJECI‘IVES
2

¢ :o

O\U'l G N e

ASSIGNMENT | T T

Be able to explam the purpose of an’ open feed-water heater
Be able to- describe how an/open feed-water heater functlons . »
Be able‘to describe how an open ; feed-water heater is constructed LA

e .'k‘. vv" o . » L. ‘.‘—‘ "

Overhead pro_]ector v
Trapsparencles of types of open feed water heaters

~

g
N

F unctlon *f ‘heater

Danger to'boiler -+ = T o

What wﬂl happen 1f the tem rature of open feed-water gets top. hlgh" Too

Complelﬁ‘Assxgnment 6-B 1 in. Related Sc1ence Manua1—2 e -

o . . PN 5
: t LTl




"":‘-'{."»'.E_vf"ﬁéiency 6( Op‘en Feed-water Heaters = ;. . -~ o "A'ssignm'eht '6-B-1-M1

SV "‘HHOBJECTTVE i i e ‘ L
L - Be able to calculate the percent fuel savlng from heatlng feed watcr - Qo T
L. . . L' . . y . . :

EiCER PR PROCEDURE SRR -
SRR 1.. Explam that 1f exhaust_s am is not used for heatmg purposes, 1tl is usually’ '
L _ wasted except in plants’ that use it to. heat the. feed water,” S L
e T e g, Explam ‘that -this. preheatlng of feed water w1th exhaust steam is done in the o
L open feed-water heater.. : L : ‘ S .
C 3. Explain that the fuel savmg can be qulte large when féed water is preheated -
=+ 4. Show and explam the followmg formula : : o

« -

oo -. ‘ .%Fuel ‘saving"-, ‘ ﬁ% X 100

P

o 5. ‘Show two examples usmg the followmg values

. N . N » s p

- S0 180°F T 80° T 1060 et
- B 208°F 1oo° 1190 ' T

R SUMMARIZE . » . .

o 1. How to set up “the” equatlons for ﬁndmg the % fuel saving. o
"2..-Howto solve the equation,’ '@ T »', S
3. Stress the n‘eed for effic1ent use. of fuel [ O U T N .

TESTING O . | S
L What are the ma1n .reasons: for preheatmg feed Water? e e
e "2. "How can -we determme how - much fuel ls saved by preheatmg feed wate*
- ' ' uWIth exhaust steam? o - R . p e
4, I ~3 w«Solvewsampleﬂproblem' -nu,,_-h

= ,230?’1_'"; .= 120°F, and Bew, = 1376 . - 00 )




R . I

Clo L4 Feed Water Heaters o T - Assignment 6-B-2
S OBJECTIVES ' |
RS o l 1. Be able to explarn the purpose of a closed feed-warer heater
g " . 2. Beable to locate the closed feed-water heater. :
N 3 ~ Be able to describe the laasrc construction of a closed feed-water heater

& T

o N ¥ Transparencres 6-B 2 1,6-B- 2 2 : T T o

. PR!OCEDURE L L e

. S S O Explarn the purpose of the closed heater in respect to. thermal shock and
S oy ) ‘efﬁclency : S : . Ce
2. Explain the types of closed heaters and how they are- constructed

.. 3. Using the transparencies, ‘trace - the’ ﬂow of water and steam: Explain - the::
[ “* . 'purpose of.the inlet, ou let, and by- pass valves Show the safety and rellef

. ll I é valves that protect the heater from excessrve pressure. Pomt out the shell

‘.i A rubes. and tube sheets o T

B SUMMARIZE EEE T TR Y
- B Constructlon S T S

- 2. Flow — water and s't'eam. . ' : ' '
. ;‘f 3.. Purpose andlocation I

TESTING . . f |
1. ‘What is the_ basic purpose of a clgsed feed-water heater? : ‘
' Describe a closed heater. , L ST A

P

3 Wllat protects the heater from pressure? 1
at P _':‘ - Jl. ’ . N ‘ .".‘ . o . ;:
ASSIGNMENT - LT “
t,;
. N

ERIC.

Aruitoxt provided by Eric BT U IR




' Fuel Economizer® . o ' % L »Ass'igrimé"’L_&B:S""

¢

ERIC

A irrox: providea vy enic I
R

- AIDS:

OBJECT IVES : ({ : ‘
1. Be able to explaln the. purpose of the uel- economlzer. L
2. Be able to locate the fuel cconomlzer._ S, e

~

1. " Sketches or transparencies showing location of economizers ... .-

PROCEDURE B T
I ¥ Explaln how econon,uzers prov1de a way to 1ncrease boller efﬁmency by
T extract“ir_lg heat from flue gas._ h ST RO
2. Using- transparenc1es, discuss. locatlon of economizers; . .
‘3. Discuss material used and reasons for selectmg these materxa,ls;
— 4. Discuss need for. bypass dampers and valves. '
)

Explaln why’ mduced draft fans. are needed thb economlzers.

k-3

;’%

21, Why economlzers are used SRR T
2. Where they are found R ‘-_ T S
"3 Neéd for bypasses. . I e
‘4, Need for 1nduced draft - o S e . o
TESTING: = = . " = = [ e : : o
"1 Could an economlzer be 1nstﬁled in the school plant? Explaln... Sl
oo 2. -.What would you. do 1f economlzer tubes st‘arted to leak’ R T

-

CASSIGNMENT: o -

Complete Ass1gnment 6-B;3 in Related Sctence Manual—Z. KR ,_'. -




A Cea L .
’ 4‘ EE . ’

‘. e T G ’
' Controls: Feed-Water Regulator - T T - Assignment é.—C—l - .
: OBJECTIVES : : s ' A S
PRI “Be able to describe the purpose and to: locate the*ed-water regulators
-7 720 Beable to ldentxfy the types “of feed-water. regula S
e 3. Be able toj operate 3 feed“—water regulator .. . .
; 4 AIDS: ¥ . . R T -
. s R Overhead projector. * . ; . v
N R N T2, Transparencxes of different types of regulators . S
' » 3 Sketches showlng location of various types of regulators ST .
v PROCEDURE: - - o ST e
e 1. stcuss purpose of all feed-water regulators v
. ¢ 7. 2. Using transparencies, explain how. regulators are connected to the boiler and
\, _— ; R how each regulator works. . S : o R
” - 3. l_'Explmn whY certain boilers need a a certain type of regulator LT T
4; Disciiss fireman’s duties and responsxbrhtxes towards feed-water regulators EERE
5. Discuss functxonal faxlures and how to handle each A A
: .SUMMARIZE DR R '
1. " Types, ;lurpose ‘arid location of feed-water regulators. -
2., Discuss dperation of electric type of regulator
3 D1scuss operatxon of mechanxcal type of regulator . _
TESTING ' .
L 1 Ifa Copes regulator stuck in.an open posxtxon what would you do? e
v 2.0 Ifd McDonnell Mlller 150 regulator falled to shut off the boller, what would
c ~ youdo? . : S L
3 ‘How does the Copes regulator shut boxler off due to low wa‘ter? R
L ASsIGNMENT: o) = N
N Complete Assxgnment 6-C:1'in Related S_' v
R , | » o v
L R
. ’ . 65 { ’
: )




SR g)ntrols: Automatic City Water Makeup Valve . T _‘ Assignment 6-C-2

OBJECTIVES . o B < B T
Lo 1. Be able to describe the purpose and to locate» automatlc c1ty water makéup T

e

_ _ . 'valves. - PR : o ‘

N o2 Be' able to: describe the flremqns rcsponslblllty regardlng automatlc c1ty

e : water makeup valves o / ) _ N — 2 AT
.- : _— w0

e ’ BN B Y

. - L : _ i . o
CEL T AIDS: : N T S S |
‘ ' we 1o Overhead pro_]ector R Lo O

A e s Transparenc1es of automatic city water makeup valves I
' ’ s 3. Cutaway model of automallc crty water makeup o |
g ,r*‘PROCEDURE Wi T R
1. Discuss tlflr,:purpose of an automatrc city water- makeup EEREE N
g 2. Explam how returns can be lost or contaminated.
- "3.. Using overhead - transparencies, point out the locatlon in the hlgh-pressure

and low~pressure plant oo - : - Lt
. Egplain why the locatlons are necessary' ' S L T

. o - 5. Discuss importance of blowdown and cleanmg stramer, R R
.o 6.. vExplam why 100% réturns are 1rnportant in a low-pressure plant. ' .
‘ 7. Discuss reason for bypass. - B

S L  SUMMARIZE: o R RO
. - 7 . 1.7 Need for automatlc feed-water regulator. ' S P - )
R A pound of water for pound ofnsteam ; 3

- : - 3. Various locatlons of regulators and why' s o ' e S
- TESTING: S - SR - Lo e
1. : S‘“‘Wf?‘. o

s




Controls: Lowa\Vater'Cutoff‘ " - Assignment 6:C-3
OB_]ECTIVES - .

o

4

v

1. Be able to descrnbe the purpose and to locate a low water cutoff

2. Be dble to descrxbe the ﬁreman s responsxbxlxty regardmg low water cutoffs

. 1, Overhead prOJector o R
2. Transparencies sho\mng location of low water cutoff
_ .3. . Cutaway models o&lqw water cutoffs T O - |
Soat N DT S
' PROCEDURE: | :
‘1. Discuss purpose ind locatxon of low water. cutoff
Explain reasons for ‘blowing down low water cutoff.
‘Discuss evaporation test — purpose and how ta do it.
-'Usmg ‘overhead projector, point out locatlon of low water cutoffs,
- ‘Use modcls ta show how- the cutoffs work :

v

IS

-

SUMMARIZE: LR T
1. Purpose and location of cutoffs
F2 Two ways to test cutoff S R Vo
TESTING: -~ . - - ¢
" 1. What could happen 1fthe low water cutoff ‘were not tested?
2 Why should the evaporatnon g:st be made perxodlcally?

¢ v .

ASSIGNMENT e e
Complete Assngnment 6-C 3 in Related Science Mahual 2
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o ,“Cbndensate’;"l‘ank: Atmos‘pheric

R P . [ _\_._-_. . . K L e

- B .. . R L . X R
. - X ' - v X c . 1 . .

OBJECTIVES S
h 1 Be able to descrlbe the purpoSe and t to locate~the condensate tank?" ,
B 2 Be able to descrxbe the fireman’s responstbtlxty regarding condensate tanks. o

- T

s e R . ﬁ -

S UL e '_2 eaOverhead PrOJector BN B R "
T 3e Transparencles showmg taﬁk and ﬁttmgs SR

Cee

T W T 1. ‘DlSCUSS reasons s for savmg condensate. ' : o
i T 2 Explaln results and causes of increase and decrease of condensate R
T ' e ; temperature. _ : - B
' -:_' - 3. - Using blaekboard show the loeatlon of condensate tanks and ~how they could
ST e plped up in a large plant . : P

. L .
- o
. - cles

SUMMARIZE

L . . . =9
< R B Fu'eman
R 4 o ‘., oL

9' . R -

TESTING T T AR
’ Why is it unportant to prevent contammated water from’ entenng the botler? .

1 .
i

ASSIGNMENT R Y
Complete Asstgnment 6—D 1in, Related Sclence Manual 2.
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_ | Bla;c'kboard' s “.'*'."v‘:j R R .
',2 Overhead pro_]ector I T S

_ - 3. Transparendxes on. vacuum tank and pumps ;

o § “PROCEDURE S BN

. : R Discuss purpose of a vacuum. t'ank and pump LT e |
PO, Explam where air and non-condensablqua,sesz come from, ‘and- d1scuss how air

-and gases are removed Arom system. ', S cL
: .Usmg blackboard, show locatlo& of vaciium tank and pumps in. the system.[
4.. Usmg the overhead p%_]ector. explam the parts and. '*the purpose-k.of ﬁttlngs.w R
PN " found on the vacuum tank ; : e ' o
' 5, Explam the reason for, havmg thermometer, a.nd the cause and effects of an .
- increase in return condensate’ temperature. ' TR

‘ _ _ - 6. Discuss procedure for correcting this s1tuatlon._ o L .
SR - 7. 'Explain the three-way selector sw1tch and how td use it - R R

9

W,

(&N

e N

e . R
. PR

ey
'y

g

3, " Discuss vacuum setting and range, '

gt . L e

; L 9. Discuss causes of water drschargmg from the air vent._ S % T
. 10. Explain the purpose of dual purmps: . . o e
;< - 1P Discuss the: ‘'maintenance requxrements of vacuum tanks and pumps. T '

SUMMARIZE, . . ., . o -
. N Purpose and location of vacuum condensate tanks system ot E
2. Selector switch - o KR
L 3 Cause and remedy of increase in condensate retum tempemture.v Bt
" TESTING: ) oo . | e |
1. If you Gw water coming out of the air vent, what would you do? Do
-+ 2. If the vacuum tank started makmg loud knockmg nolses, ‘what: would _you
look for? _ L - : L :
S ASSI’GNMENT - R
' ' Complete Asslgnment 6—D—2 in, Relat B ) .

'.‘ » ﬁ:lg
’ \‘1 A . ) < A o . ’ - ) .

RS . - B "




e R ‘ d U
o oy v '
i S ‘ IR C "~ Assignment 6-E-1 -
. ‘OBJEC#HVES | : .
L 1. Beable to describe how a rec1procat1ng pump works.
: oo 2. Be able to explain the meaning of ‘the namé*plate data.
R v 3. Be ablé ‘to explaln the reasons a rec1procat1ng pump wrll fa11 to, dehver water .
" toaboiler, oo RN o ";‘1.."
AIDS: 7 R N S RV
-y :B]ackboa.rd R . RTINS Ly e s
L2 Sketch’ of borler showmg steam line fo pump and dlscharge line to borler »
i S (Inc]ude steam pressure, and water pressure ) a . o
A pRogBDURE B A T b
o 1. . Put sketch on Zoa.rd and ask 1f anyone ‘can explam how a pump usmg 100 i
p-sds’ of steam can dehver 400 p.s.i. of water pressure.’ T
‘Explain the desxgn of pump. steam plston, wh1ch is 2—@‘/6 times la.rger inarea .
. , ~ .than the watergiston. . - RS S
o, L 3., Explam what is meant by total force (area X pressure) BT o
4, Explain what is meant by: total : force on’steam srde of pump = total _force PR
y on w‘&t’er sidé of pump. - o L . T
- 5. Use pump data: 4-X 2 X-8 steam pressure 100 psi Show how to-find the .
B0 water pressure developed by the steam pressure ' ‘ Ll
g » . v , Total Force Steam Slde = Total Force Water Sl €
! o S . Area Steam Side X Steam. P;essure = Area Water. Slde X! Water PresSure . :
T ’(dss)'z 7854 “X.Steam Pressure = (dw)? X .7854 X Water Eressure Sl
' B 4X4X.7854'X 100 =2X2X.7854" X Water Pressure e
e 12.5664 X 100 3.1416 X Water Pressure ,
' x %&(100- Watpr Press‘ure : o
ot ' i, ) - e
- o % "= Water Pressure.' . |
. . %,‘*.:?. 400 = Water Pressure , - S w_.)'_;;.:',_ ‘?,_\'“":
6. : Explain agam why steam plston of feed pump must be 2 2‘/2 times larger in 6 N
b afea than water p1ston ' .~ S o R S,
ol Explam -the purposes of the rec1proca-tlng pump other th‘ :
3 0 pamps T g
: . Explaln the reason for \ varlous locations. it ﬁ
. Explaln cover name platc data and what it means o
' a
~ .




e SUMMARIZE:
oo < . 1. How pump works
R 7 2. Name plate data .
-' ‘ . 3. Reasons fqr failure _
-, TESTING: N y

S 1. What do flgures on the name plate 1nd1cate’ a
N - - 2. How do you find :the total forcé’ developed on'a pump? o
T 3. What name plate data would you expect to. ﬁnd on a boller feed-w

. % pump?
A ! - - 3
y “Héw many reasons can"you think of that would cause a recxprocatmg pump
to fail to, fur 'sh water to a bmler? s
4‘ ; i _._,-.:.} .‘ ) ; :‘-‘k; . v L
ASSIGNMENT o o ﬁ it ) o -
T o . R A v v,
Complete A531gn ent 6-E-1-in Related Science Manual>2. : SR
A e L ’f :
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i Yy :
> 0 .
A ‘_ B A ‘VDevelgied Total5'Force B < - Assignm
S OBJECTIVES . | S »;’g,ﬁ 2
I : 1. Be able to explain what i is meant by total force = total fo )

2. Be able to. find the steam pressure needed ‘knawing 't %le water pressure 8
-developedgwhen using total force = total force.® ‘ IR

3. Be able to find the water pressure developed knowrng the steam pressure on' o

hand when uslng itotal force = total fop'ce ' - '

(S . : - : .
: . A i
s . C ) e "

PROCEDURE : : . 5 _

1. Explam that force is push or pull Pressure is force acting on a body per . unlt:‘

... ' of area; this can be pounds per square inchor pounds per square foot..

o .7 . 2. Area of circle = - D? X .7854 or R2 Explam why we,. usually use- B’ X
s . /17 N | S

. v

. 3 Explam pounds per square mch (p*)
’ 4. Explain what is meant by an equation,
‘ » 5. Explain what is meant by total force'= total force (Use ﬁgures to prove 1t) -
j ) BN 6. Explain . how to solve for ‘steam pressure T - - '
T ’ 7." Explain how, to:solve for Wwater pressure.
8." Solve sample problems T SO
. “ v Pump 4 X 2 X 6 steam pre5sure 150 p: s.1 Fmd_water pressure.
Pump 4 X Al 5 X 4 watir pressure 130 p-sid. Fmv stéam pressure
¢+ .« 'SUMMARIZE: = - PR ( o T
' R 1 Total force = total force SN e Co ' )
I Show how to transpose and solve for unknowns _
3 Show how to prove answer testing. | '.'_ : - oo
. TESTING: | | o .
BRI ‘.'1'; Usrng the formula, total force = total force, have students develdp formula e
© - for finding - 4 | ot RUEER T
% ++a, .steam préssure = S B * '
4 A b‘. water pressure. '
ASSIGNMENT N | B : AR |
" Complete Asslgnment 6-E-1-M1 in Related Science Manual 2. ' ’
. , ‘ C
. . x_' a , ' / ;
. /-
] “ - 72 ' . -
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Re‘cjproeat'ihg'?'l’ump Capacity © © - oo L s 7 U Assigninent 6.E-1-M27.

- A'OBJECTIVE

 AIDS:

TESTING:

- . Toe

A

1. Be able to calculate the pumpmg carpac1ty of a rec1procat1ng pump

; 1..f Black.boa}d': R

'PROCEDURE . R

*l -Usmg a dlagram explam how the waters1de of a rec1procatmg pump perates
" 2. "Explain volume and how it relates to this type of_pump
.+ .3. Discuss leakage and how it can affect the efﬁclency A
4 Explain that 231 cubic mches of swater is equal to one: gallon RS
5
6

.. Define “stroke of a PumP s T e e i s

. Explam the meanmg of the terms sm;plex, duplex, smgle actmg, and double
_acting.. : o e A
27 Show and explam the formula

IR ,G‘,p,M LM\

8. Set up and. solvetwo problems using the foll_oﬁihg val‘ues:. w. - , A o | L L
A 120 100l s,
16, .14 _1°2"Q.:'._'--t.f :-§o%"~‘:’?-}_i.“

SUMMARIZE T, M .
1. Formula and terms L ‘
2. How tosolve ¢
3. How to determine number of strokes

1. Expliun' each term in the formula .for-fmding thé capacity ofa reoiprocating

pump. - o : : . =
2. Have students do the followmg test problem and d1scuss the results '

. A pump w1th the followmg data 4X6X8 operates at 80 strokes A
per minute. It is 80% efficient. How many gallons will it dlscharge in
e a minute? . ' BEE v ' o
 ASSIGNMENT: | g " S
Complete Asslgnment 6-E-1 -M2 in Related Sc1ence Manual— o
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ERIC

Aruitoxt provided by Eic:

_;_?‘

' fugal pump.
3 Explam the operatlon of a centnfuga.l pump. and how t:pumps: hquld

4. Explain ‘the advantages.and dlsadvantages of the centrifugal - pump.-

5. Expla.ln ‘how to. select a centnfugal pump for boller feed vlrater pump use. - ..

SUMMARIZE e T

.".4,‘_ . . .
. . .

boller feed-water system

TESTING

2/ What factors would you conslder when selectmg acpump for use in a boller

,‘..

feed—water system? -
3, Name as many advanfages as you can for usmg a centnfugal pump. .

.
]
L

*ASSIGNMENT . “ e T
Complete Asslgnment 6-E-2 in Related Science Manual—

-
t -
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LY
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1. Dlscuss the . operatlon, selection, and advanta.ges of a centnfuga.l pua) for a |

1. -How does a cenl:nfugal pump operate? § o - o




-'Centrifugal PurnLHead LT Assignment 6E2M1 -

N OBJEC’I‘IVES

¥ 1. Be alSle to deﬁne the terms: suction lrft or suctron head dxscharge head and
. T oo friction head SRR : ST e .
_ 2. Be able to calculate the total head on a centrrfugal pump -
- 3 Be able to convert foot head to poundsuper square 1nch - ,:’-" IR
IEEERE
AIDS: . ..
- 1. Blackb'oard : T
' _, _PROCEDURE . -
1. Usinga drawmg explam suction hft'and:-'suctron head * ) _ o
- 2. Show and explain discharge head. . w et
3. Explain the losses due to friction when a hqurd ﬂows through 2 11ne co
‘4, Review how to convert ft. hd. to ps.i. and ps. to ft. hd. by
. + 5. Show and explain , the formulas for ﬁndmg total head ona pump .
: . TH. D.H+FH+SL o L
TH = DH+ FH-SH ° . ot
6. _Set up and solve two problems usmg the followmg values. L o
Lo Drscharge head e 75 ft_
_ Suction lift = = 10 ft. 3
~ Friction head — 5ft.- . - ‘
chharge at pump — 100 p.si. ' ‘ _
Suctlon pressure” — 20 p.sd. s - R
_ Friction head — 20 ft.; ' o '
SUMMARIZE: S oL
1. Solution of above problems ! S
' 2. Converting of head to psi. and psr to, head B
. ‘TESTING: N "’;/ S T
a T 1. Find the total head oh '} pump from the followmg mformatron
- | D1scharge pressure — 200 p.si. o .
{ : Suction head = - 50 ft. T e
o Friction head i 25 ft. ’
ASSIGNMENT S - |
SR . Complete Assrgnment 6- E—2-M1‘ in Related Science Manual— 2 N
? i 1
! v 66 - ’
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Tt

: ; [" - . o
3 K S ‘
. -

_yljector Do TR

OB]ECTIVES

1,

- AIDS'

. SUMMARIZE
2
TESTING:
" 1.
’2’ Why must the injector be u,sed at- regular mtervals’ )

ASSIGNMENT [ T

'_‘Be able fo explam the ﬁreman s re5"1’0“511:'111'5)’ fegafdmg feed-water anéctors

o Transparencxes on smgle- and double-tube mJectors

‘ Exgram why el notconsldered efﬁcxent

“used penodlcally

- Be able to. descnbe purpose locatxon, and types of mJectors i (
- ..2 Be able to' desdtibe how an injector works LT R
R B
4

Be able to describe_the reasons for mJector fatlure

Sy T ‘3’1

ing; overhea pro_]ector discuss parts and explam the operatlon |

stcu kinetic""'end.i'gotentlal enetgy - . R

n' : tlon of the s steam lme is cntxca.l
Dlscuss wﬁy the” cxty water’ meter must be protected
Dlscuss reasons for'i mJector failure. , o
Sttess 1mportance30f ﬁreman bemg able‘to ‘use mJector and why.

. a ‘ - . % .' . .

Reason for l’;avmfg mJector ‘
Importance of using ,mjegtor.' S ‘ _ IR

What will happen if température of water feedmg mJector gets too hot’

.Complete Assxgnment 6-E-3 in Related’ Scxence Manual 2



Pipingfﬁayout R T s S o' Assignment 7oAl -l

e~

o o R 1. Be‘ able to explam why careful planmng and de51gn is essentxal for
:".ﬁ 3 o ilerroom’ piping. - : 4§
' ' o .27 Be able to explain how and: why steam lmes are pxtched

3 Be able to explam why expansmn stresses must be*‘al]owed for in- steam. hnes
- Overhead projector - - a
3. Transparencles of plpmg layouts 5

N’T

. A
R . . . N L
(- . PR :
o

o ‘-“PROCEDURE S S PHTPALIS S A

' 1 'Usmg black d start thh boxler and lay out plpmg system Show an.’ . e

engmeandapr ess line. g T T ’Q_.IIY" 3

2. Discuss purpose of valves and accessorxes in- system : I o ' i'fa-‘-'-:. AR

R : 3. -Explam ‘why careful desxgn is essentifll for safe and efficxent operanon T

T .- - 4. Discuss proper: pltchmg of 'steam lines. o
o 5. Discuss- expansion” stress.: and how i it is handled N T e

6. ;;Dlscuss msulatlon and why 1t is needed 1e radlant heat loss, etc o .\‘"__ o

8 .Dlscuss danger of water in steam lmes and, how it is removed.
9. Using overhead pro_]ectd*t, show some typlcal plant layouts

' 6t o . L e
1 SUMMARIZE . S - -
¢ ' Initelligent de51gn for safety and effic1ency of operatlon

2 Danger of water pockets
3. Need for insulation

~ TESTING:.

o ' .1.
2.
ASSIGNMENT
; F




S

Expansmn Of Pipe Lines ASs'%-nment 7.A.1..M1 -

o jO&ECHVEs W o -
¢ . o . Be able to exp}am why expanslon must be allowed for in pipe lines. C

“

N

S 2 Be able to calciil? - amount of expanslon that will take place in the hnes

-0-

' o 1 éBlackboard S I o

_PROCEDURE I i e " :
1. Explam what is meant by expansion and contraction. S L T S
« . 2: Explain how coefficient of hnear expansion per idch varies w1th materlal -
. being used. - , o SR o LT
3 Using blackboard show coeffic1ent of hnear expanslon per inch for

R I o Bronze g = .0000,1'11’1 .
: .0000068
0000067

0000065 :

’ eﬁWrought iron

|
a
gt
0
=
l
"

e e 4. Sho%formula and explam | o S
T e ’:,‘v"." T e Expanslon in 1nches = L”X c x (Tl T, ) X 12

= Length of- pipe in feet - e - L
= Coefficient of expansion oo - -

; Final temperature -
' / mtlal temperature 5 / '

=
’ll

= | _ 5. Solve sampler.vprOb_lent. K . '. e

SUMMAMZE . e
1.. Why expanslon must’ be cons!dered
2. Fofmula and meaning of the letters. .
S . - B
« TESTING: : .=~ . : . _
T .1, Using answer 1n sample problem, questlon students on what would happen to
steam line 1f no expanslon allowance were made. S

(ASSIGNMENT:.  * ¥
' Comple}_ Asslgnment 7-A-1 M1 in Related Sclence Manual 2.
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-
l_ .. . } . “ ’ . . | B _.
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) ‘Main Steam and Automafic Non-Return Valves = = ... - Assignment 7-B-1
® - o S L e
o OBJECTIVES L ‘ L TR A

R © 1. Be able to lbcate and to explaln the purpose of the main steam stop and
- " - automatic non- retum valves. - .. : ﬂ% .
. %l 2. Be ablé to explam the fireman’s responsxblhty towa.rd mam stop and
. T T 'automatlc non-return va]ves v e
AIDS: , :
I "Overhead pro_]ector N : N v
— s 2 Transpa.rencles of O.8. and 1/4. gate valve and an automatlc non-return vaJve
' 3. Cutaway gate va]ve o SR - ‘
4. _‘vCutaway automatic: non-retum vaIve : 3
PROCEDURE: - . L
: ——’“ — - 1. Discuss purpose\and locatlon of all valves on main steam lme leak.tng boller -
y " 2. Using overhead ] Pprojector: and transparency of O.5. and Y. gate va]ve in open
e e -and clased posmon pomt out. how easy it'is to know if the valve is- open or
B ———— . -3 Usmg transpa.r,cncy, show how’ automatlc non-retum va]ve vyorks s
o 40 Usmg rx‘nodel of: gate valve, show how valve offers no’ resistance to ﬂow of ..
o 5. Usmg model of non-return vaJve show how va]ve can: be closed but can only
o e IR be open by pressure. e
* ¥ L ';5:“" 6. Discuss how to cut boiler ln on hne by hand ,
L L7 Dlscuss how to cut ‘boilet: in’ on hne using non~retum valve
. N . -1 . ¢ .
'-SUMMARIZE - - : : :
1. AS. M E. Code requlrements on number, typ@andlocation of valves.
2. Purpose of non-return and main steam stop. : ‘
TESTING: " o - ‘ ‘
1._ Why would you. equahze pressure a.round main stop before openmg je?
'ﬁ ASSIGNMENT
* T A Complete A551gnment 7- w in Related Science Manual—2.
- 79 ! ) ) B
b . 70




e L ' "»Pressure Reg tor

. Assignment'; 782

s N i 'OBJEC'rn%?‘l - -

1. Be able to locate and to explain. the purpose of pressure regqlators

/"' .
ans
L Overhead proJector . r L
X . 2 - Transparency of a pressure regulator |
3. Cutaway model of regulator CLTa

'S

& PROCEDURE
1.

&>

- Explain. why the steam is super

: ""‘-;:SUMMARIZE :
TR 1. Purpose of valve

. 2:..Function of valve =

DA &
. L ' 1) Why are pressure regulators used in’ plants?
R How does a pressure regulator functlon?

“ASSIGNMENT EEEE "R B

I’

. 1
Ll
.\“
3
- N
../;:l 2]
v
4 -

'711'1

2., Be able to explain how a pressure regulato‘r functloﬁs :

"Usmg a sketch show how thls va.lve is mstalled in- the stearn hne
ated a.fterv the valve ’

Complete Asslgnment 7- B-2 in pRelated Sc1ence Manual 2..



'an-Retirrn Traps. PR R R N T T Asslgnment 7-C-1

A

_'_:‘-', . . h
o : L. o ©
N . . ! —

S OBJECTIVES 3 S o e e |
' 1. Be able to locate and to explam the purpose of steam traps L
. 2. Beableto explam the importance of trap mamtenance ' L

o 1., Overhead ptOJeCtor S
2 Transparencies. of traps
3 Cutaways of traps LT i

PROCEDURE o PR
L "Dlscuss reasons for traps

»Explam why trap miintenance is v1tal to’ plarﬁ
Dnscuss how to’ detect faulty traps. .

"m b WwN

. SUMMARIZE . :
| .' 1 Purpose and locatlon S
s "2, Stress trap ma.lntenance S

TESTING: '_ T e
1. What are the end results of a trap that is stuck ‘open? B

ASSIGNMBNT Lo

N .

PArunext provided oy eric [




eyt

Stearn and-Exhaostf Separators R L . Assignment 7-D-1. ¢ .

o ()BJECTTVES '_f* B 3 T SR .

" L 1. Be able to' locate and, to explain the ‘purpose o,f steam ’a‘rid ‘exhaust -
separators N : U | : | |

. 7 2 Be able to explam the operator s respon51b111ty regardmg separators

' l‘fv'Overheadrpro_]ector A - ey
2 '_’Transparencres ‘of steam and exhaust separators o

PROCEDURE T SRR TS L
1." Discuss the purpose and locatlon of a live : steam separator. - N

2. .Explam the: difference - betWeen live steam’separator, a receiver separator,

L R

L]

and an exhaust separator, .. o
3. Dlscuss the type of plant where each of the above is used L
R X Usmg overhead projector, explam ‘how: each type of separatbr Works Sy
S, . ... ... 5 Discuss. the theory of operatig « : :
k. .”Explam ghe operators responslbﬂlty

.H-'

N SUMMARRE N ,.*"‘ o e
i - Types of, separators e v‘
e : 2 Theory of operatlon
R A ' Ators

TESTING

. C. . en es?
% gm

f ASSIC&MENT

», . - \ e -
v . ] -, i a - »
aie M o
o ’ - R
-~ N - - L
. &




e 2 Solve sample grob]em oh‘blackboard e .

RO ' 'E(Elam f?)rmula and how to substltute zvalves, o : : ‘




P

e L

LalLocarion of jseparato%
% *‘urpos?(of eparators *

A

)of“ separators

Aruitoxt provided by Eic
e e



= R e e

1. Be able to explam the dlffere o
2 Be #ejto explam Why superheate st

e 3. Be abl¢- to et ain how S“Pefﬁea"e’f'

' AIDS

Y . ,-p‘ )
‘ . PROCEDURE: . i’

. -Deﬁn;' ‘saturated and supenheatfd te
2. :Uslhg'f, overhead prOJector,,c}eSCnb '

3, =~Didcuss teasons for- using’ ‘supegheater

' 4. Discuss hiow superheater temperaturé
5

6

7

Explam why superheaters have Safety

3 easg ' Eor usmgﬁupérheatedf eam
3. 'I'errtperature contro‘I

PSRRI



. ,Jz.-

Lmeiealmd Drura

: 1 Overheag Projector . e e BRI
Teed 2 Transparenc1es of two types of desuperheaters S gm0 x

i -Define saturated superheated and desuperheated steam. - .
2. ‘Discuss the purpose of. desuperheaters and' why :they. are necessary
'Explam locatlon of both types of desuperheaters.v_- G

Explaln why nozzle must be kept< clean

s@MMARIZE LT e
rpose oL '

A ruitoxt provided by exc [






_ SUMMARIZE

ER

A FuiToxt provided by

PROCEDURE S ~

. -Use wall chart showmg che o
.. Use wall chart. showmg dxstlllatlon. .
. ‘Dlscuss methods of c1a551fy1ng 011

..:"icuss Btu. content of)01l and :
’Pound'" ST e

..Classlf;ganon‘, '




ble to convert sPeC‘ﬁc a"“y tDg’?ﬁglegrees AP I
able to convert degfees A. I’ I to sPecxﬁc graw y..

C _ PROCEDURE o : i LT
SO o 1. Dlscuss specxﬁc gfavny and ﬁees API - B
' B 2. Explam hown:o use: the Orm ‘ Pl L

':,g, 1 HOW tO t%pose forfnula fro;_

8
I

ERIG;

Aruten provided !
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Propcﬁtics_(_’)f oil

“.OBJEC’I‘IVE
' 1 Bc ab]e t

‘.).

» ‘Pout point’
R . V1scosxty

e F . -




Be able o calculate the Bt u
known. - W

o
2

nten@; o

f fucl oxl when its degrees A PI

*SUMMARIZE

wual& t.u. conte‘
- 2 l%;Approxlmat:e B t.u. by formula

TESTING




1. ”Dlscuss how coal is. classnﬁed ‘ e
2. ‘Explam what 1s meant by rank’and grader__ S




s v o . e
" Wi K . T et
- . rin *
. : . R e - o
v V. A e R e i ) J -
. P . OO L ¢
r

'r-p'm‘[;e-me-seaf c;',;a‘n R

Assigximeh't 8-C-2 }d

8BJECTI$E

Be able to descnbe the propemes of coal L

2 - Be able to describe whatga proximate analys1s shows. ‘* SR

ﬁ 3... Be-able to descnbe what an ulti ate anal s1s shows. v ' N
¥ Y .

o . Blaclzbo&rd B o A

R

e x;,-g:;-‘;ngCEDURE

B 1. Discuss NO~CASH e T B e
o 2. Dlscuss ultxmate a prox:mace analys1s. T ﬂ\ IR ‘
i S o 030 Explam why hard coal i is, called hard coal.” -
' 4 Discuss ‘xvhy hard: coal does not smoke. s Y
| - 5, Explam why soffcoal is called soft coal o B
s b ' /-'-'.6".-.-'~D1sculss -usefu elements.. . T

= e

SUMMARIZE I A PR O
Ul‘élmatjé&analysls Croe
2 Prox1mate anﬂysls o

3 NO CASH

TESTING..‘_; |

S - ASSIGNMENT"'.:‘. Ce
' Complete Asslgnmen«t

R

&




ade \
¥ .
o . 8

. .

iR a - o
t :{ﬁ v

v X u -
“

e Dm.ong-’s,Fdrmula IR s oo N

e OBJECTIVE ¥ L R
' 1.

Be. abl il calculate thic ‘hc.at'm'g valué of coal with D“L‘iﬁg’é fo.r_r.nu.l'a.,'

3 Dmcuss ultuﬁate analy51s. , : B R
w foq"l ula orlx blackboard a.ﬁexplam what it means., "

] lve san:ﬁple problem.

s .
i u,m ST




: Asstment &Qg{t |

ERI

JAruiToxt provided by exic [l
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//‘.. i.. > ‘
i
;//.r - @
(\, o Assigmn nt 8-E-1,
- - ..'.;:—.»_‘. ./‘/u .’ ’ '-L
o e and handling o S
A e i
¥ - ’ Aot o
“ AIDS' _ . ‘ ( s - ‘-'.]- .
- 1. Any manufacturer s data on'coal storage and ml\storage - é&
- '2 ; ,L1terature from insurance companies on furnace explosions. .  ” R
o e T A Comr
. PROCEDURE e . | L. S
1. Discuss flash pomt of fuel. [ o _- ;,
- 2. Discuss type of fire extinguishers: for use on orl fires. L
3. Discuss spontaneous combustion. ° : .
4, Discuss how to prevent and handle spontaneous combust1on
5. Explam why soft coal is more conducwe to spontaneous combustlon th n
g l’lal'd Coal . R .
" 6. Discuss how to check for gas leaks ° v
7. Explain why vents from gas lines and controls should be p1ped out of the
boilerroom. '
. ‘ ‘0‘
SUMMARIZE : ‘
1. Need for good eng&neenng pract1ce wlule handllng oxl coal “or gas BN
g : I
TESTING S . S TR
. . . Why isn’t hard coal sub_]ected to spontaneous combustlon? SRR v
- ASSIGNMENT . . - ST \
- Complete Assxgnment 8-E-1 in Related Science Manual 2. ,}j\‘
YA
\x/' St -
y . o
N ) 7/ .
: ! .~ // |
v 3 é‘ E ’.\‘/ .
' - ‘ ‘//,-'( °
) /,



Oll.Tanksand Pxpm& o T

Assxgnmcnt 9. A- -

R ¥

-

r/_' 2

OBJECTIVES

) m a plant.

Be ‘able’ to locate 'ﬂhe fuel 011 tanks in the school’ plant R .
.Be able to explam the reasons. for knowxng the locatxon of all fuel 011- plplng

L)
T - o N ’ e .
ot o g e s g 111 g - e < - - e e e e e e
i

| A_IDS:' |

@

Transparencxes of fuel oil plplng

Overhead pro_]ector

PR TN
“‘-.'

x N

PROCEDURE S PRI AT lj

o 1.
A . 2.

* . SUMMAR

TESTING

1.

-\ASSIGNMENT I T S s

.3

o

IZE

ce, : ,-/

Discuss fireman’s responsxblhty o R

Explain why temperatures and pressures are important.” _

‘Using a transparency, explam how pumps can be changed over, how heaters

~can be isolated from' the system, and how the temperature of the oil "is

~ controlled.’ _ : ' I o
Locate relief valves and return hnes -
- Discuss tank vents and- why they are necessary ' .

. 'Explam why steam and electrlcal pumps are used ' \ \\ )

e
#+ v

Flreman must know all detalls of plant B S L
. x, S _ »-‘. . .‘_'. o ’,‘.‘: . ‘.-- . S ’i"

What is the result of air in the p1l lmes? - . -;_:_{l-';"‘ \ , - -

TR : . B . .
" ¥ o - . - Py

Complete Asslgnment 9- A,J, in. Related Sclence Manual—2 o

pry -




Pumips and Heaters . . . . S L A‘gsign'mentﬂ%h.-l-
o&Wmﬂms S, T .

1. Beable'to explam the purpose of fuel: oil pumps

. 2. Be able to descnbe the basic types of fuel 011. pumps
- - c 3. Be_able—to-explam the—need for—fueLoLl-hea.e.., ._/'

1 “Overhead | pro_]ector ) B R S
: 2. Transparencres of types of fuel 011 pumps R N o

3 Transparencres of types of fuel oil heaters. - . R /

) : T - S . % i
Q’figgPﬁOCEDURE - e s C
RPN .t 1:, Discuss purpose of fuel oil pumps. ' T . o - //

2. Explain why oil is recirculated back to tank. - LT
° 3. Discuss types of fuel oil ‘pumps using overhead pro_]ectpr B
4 Discuss why relief valves are “necessary and where they are Iocated
) 5. -ExPlam why oil in thnké must be headed. -~ 7-:%" .0 o :
6. Discuss .w 'and how temperature"i;:nd must be. control]ed in o;l storage '
tanks S

. *Why must temperature .of oil il storage tank be controlled. -
-l [ o o ~ N L .

[ — . . . . )

R ~ - -

i
- \




. T A - e

© ' Gear P.u@s o o Cai L o ;';;w__&ssggnmen.tj_A 3.”__,.
;i.s_,,.,_.‘.——-,_..._u......_. R LA .-,,‘._ s omfme s e e o s e .' Py .A.,‘ " ., " . . - :
e OBJECTIVES L e 'f'ﬂ".",” S . '?:ﬂ R P
L - . 1. Be am 1dent1fy the parts ofa gear pump ': e ': R
el B T L2 Be able to list’ the advantages and dlS

B

T e ta e ,.y-....'-_.. !
- : -._.-«,_._._..«.

ML

1. Ovcrhead prOJector , e T St

R - ."m;“”ﬁ’"mf.f.a 2. 'T?ahsparehEles ‘of types of gear pumps

£

.- 3 Cutaway model of gear pump T '

PROCEDURE L 2 e e e D
L .Usmg overhead- prOJector and tranqurencxes show the types of gear pumps
. v'Dlscuss the parts of a pump, " - R :
- Compare gear. pumps with centrlfugal and’ recxprocatmg pumps.
Explain the reason for relief valves and locate the valve v
Explain why gear pumps aré suitable for fuel oil f pumps. o
Explain the advantages and dxsadvantages of gear pumps. -

Use cutaway of gear, pump to explam its operatxon

BRI A

. 2. N . - . . oL S E
Lo SUMMARIZE T A
ao e 1. Advantages L T S T
L 2 stadvantages - L : '_ SRR RN \

- = . v e

e Why isa rehef valve necessary? T AT S S
e L 2 Where is the rehef valve located? T T .

..‘ . o ) . [ . . s S E

ASSIGNMENT‘“ '

A

. . . e '," S . ’ \
. o . L. . . 1o, CEE « S .

ERIC -




______ v ‘. Préssure Atomlzmg Burner. Co e T DR Assignmen't 9-A4 -
S e e OBJECI:IVES e L s e S L e T L
3 " . <. .1 Beable'to desctlbe how a pres atomlzlng burner works S
g (’ 2 Be able to describe. how the amount@f oil burned is controlled -
L S: .':;‘:I - i E “ : t ’> N . ’ . : . " _. l..v..'.‘ i ;" .
. Overhead pro_]ector . S I S o -
2 TranSparenc1es of types of mechanlcal atomlzmg burners T i
‘ PROCEDURE L T e e T e c
' '1." Uslng overhead pro_]ector, explam how oil is atomized in burners. .~ . -
' 2. Discuss how quantity of oil delivered by atomizer i controlled. BATRS
K o " 3. Discuss. how some reductlon in bummg rate - .can be reallzed by\changlng 011
% ~ pressure. R ' N Ty SRR T .
_ 4. Explain how only5 m1nor load changes ‘can be hanclled t}ns way'. Any large
v .load ichanges . requlre changmg e1ther the bumer t1ps or the number of
. burners operating. '
5. D1scuss need for fa1rl.y hlgh orl pressure (100 250 p51) and also hlgh 011
- temperature (160° 240 F) e L '
. SUMMARIZE S S LN e
"Gl under hlgh pressure and hlgh temperature 1s\requ1red S e L
1 How can plant load be controlleﬁ Us1ng mechanlcal atomlzlng burners’
. ASSIGNMENT " s e
LAY P L,omplete Asslgnment 9-A-4 in Related Sc1ence Manual—2‘
A Tt Ly -
:‘/ T ' _ : .".‘ . N ;e b v | ,‘l/
[T . - > . ‘ 1
_:, e ; ‘1‘ ‘i: PR ik s e : I-. p.
- (e : . ' - _
| . ' ) . L4 : )
k2 ) '




g ‘- o f' _;,',..'1-“. Be able to explaln why rbtary cup Butnets are ‘used. oo s e
Lo "~' ? " Be dble to desonbe how oil | pattetn can be tegulated e A

B N
7 : . -’., N . . R
“ L ¢ . . . S )

-

N e . . 0 - .

Overhead pto_]ectot 4 / ST e

2

e w_. ,2:. Ttansparenclerof tq&ary cur :ﬁr'ﬂef"ﬁ'la'e‘lt ‘and"d'ife"ct"'cfff\‘}ef"’:""“"""

B PROCEDURE B R T AR

SRR _1-. _Usmg overhead pto_]ectot, dlscuss both direct and belt drive burners. o R
‘Discuss how bumet’% can be used for gas and 011 T

Explam how rotary burners are exgellent for complete automatlc ﬁtlng e
4.  Discuss reason for'an' switéh and how it works. - o e
Fe. B Explam ‘how atomization takes place. [ A

. Y. - .6. DlSCllSS teason for seconda.ry an- LT - e

'-SUMMARIZE T S T e e

.- N B oL
v T . . . . b

b
>

1;‘: _ Excellent for complete automatlc ﬁrlng . o S . R s A
UL e b Importance ofa1r sw1tch L et e T

v . P . e N . . B

. If prlmary air fan falled in_ our plant what would happen I-_Io"v{ would ‘you - e

'. tecognlze and correct the condltlon? ce T e - . -'
.ASSIGNMENT R L .

| C°mPlete ASSlgnment 9—A-5 1n Related Sc1ence Manual—-2 Y e F .

- e -
-
’ [ I .-

o, - - ) .

. . A . .

y A

3 . A -
A\ ’ . :
. . f . . -, )

-

N~ \ .




R "/) . J-.2, Discusé the’ temperature and pressuge of oil requ1red
oo o - o

!

Tl "2 ““Transparerfcm's*of types of a‘tomtzmg burners ‘

PROEEDURE "
‘ ©1.

: L

-3 Discuss €ype of oil that," can be burned

L overhéad pro_]ettor 3 . T |

rUsmg overhead pro_]ector, dlSCLlSS inside .and outsrde mlxmg burners.,

. ,, ‘.',, . 4 DlSCLISS steam. consumptlon
o 5. Drscuss initial cost versits dperating cost. \
. 6. 'DISCUSS importance of controlling steam copsumption.’ ‘

- . » ‘_. . ] . .... . ’ . 5 AR o = . l'.
R SUMMARIZE e A .
Sy . ot L " ; Almost any oil ‘can burned e o
. . . .52, Initial cost«versu opejaimg cost‘_v : SRR S
g e v T S T . :
. CTESTING:, ;o /T | )
. o T W ‘steam consumptlon be regulated? '
Y . . .
Ly Jiv i
' } ASSIGNMENT R \
/: Ly 4 A551gnment 9—A-6 m Rela'ted Sc1ence M ‘
v ",: o " ] ) ! ) ) o ._,
. " . A 1 {5. . a )
Y b‘ Y. { ! - - .
gt | " . N . fa :"{ N ‘
I' : ' “\\ l?. o » . . r s

ERI

T - s e

s . N
R C LN R T PSR R E LY B T S S Ry

»
' +
. L
ba .
4 Y [
.
d ¢ y PN

SRR A S S R ’ \oC .‘
S . e K X .o 4 N ~ v *
- R R N - P !’ ‘ : oo ’
’ e ’ 3 e . . ! ’ ’ R . ,I ] . e b *
.. » team Atomumg Bumer- e IR - ‘ Asmgnment 9-A-6 .
= n':-:-.a:""""r'“—‘.wmg. ) —~—~:=<,-u--—. .:.'5‘!“&:;"rt[:~n-—‘—-1‘¢"'~—-—' e R g R I R e e e e R L ‘:‘_‘ R :,:;:
OBJECTIVBS SR TR N | ‘
. » . kY
St L 1bBe able-to desqube the’ types of steam- atomlzmg burners C
.. . L . o . .
e . "2, . Be able to déscribe how Steam atomlzm_g burners work N :
R S . ‘-,' vv P ’,' J‘ ., s ) ¢ .
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G Stokers 3 . o o
. - 5 - 2 L e S e Oy wy ~
= - - . -~ B N v
= ‘ . : : :
B e R S
- N . T ~v

- OBJECTIVES: ' R T R . o

- W 1., ,Bé able to explam why itokers were develdped. 40t
," o e 2 @e able to descnbe the types of stokers. R .
7 \ . — : ; - — r) - — - ) ’ - «vl : - ?‘:" s = -
: . AIDS: L. ' A S A
l R : ‘1. Overhead pro_)eCtor. - T : S B 7
b ,‘_ g e e e e 2-__<Transpa.renc1es. ofwtypes Of S'tokers . -.._:-:.__.,,_.. ot L ___.,t e g - i — -
: N - K . S N
- I, . . . v . .'_‘ . . . ‘ ) - ,
[ PROCEDURE R . * . .
o o < 1. Discuss why stokers were. developed AR .

. Discuss historical development: | :
' Explain thre¢ general classes of stokers. Y L .
N Dlscuss 4 functlons of a- st'oker ' . . J ~ . A :
- ,Usmg transparenmes ‘discuss over-, under- and cross-feed stokers. . =~ . {

"' g [ . . ] . \./ L ‘ | \

S W N

o

; 'z" L . c A R}

SUMMARIZE L S

LT L S ‘1. Four functions . ., S ¢
N Reason for development SERS IR N
. 3 Three glasses -+ "0 o Lo T
- _ R ‘ . R A S . o '
T TESTING: [ R 4 ,
L T Why can’t a cakmg coal be bu%ed in'a cross feed stoker? .
S ASSIGNMENT* Lo | :
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. R Pulvcrlzcrs - : o Assignment 9-B-2
oz T R ey : Ty ,..y'..-..‘.::.;..—;‘.:,.":
'i-‘ " » . . . i v . E : ’ * “\. " )‘ o < l, b
. OBJECTIVES : B e R

S | ‘ 1. Be able to descnbe the development of pulvenzers S - o S
v S Be able to descnbe the types of pulVenzers R N o .

. » ! o ’ | A
i ‘ Y . . \ \ g 4
.. 1. Overhead pro_]ector ‘( . _,""\ . o e
’ 4 T 2. Transparencles Of typeS 0 pulvenzers ) .._,-.-_,.....-."'. _‘\- e e eian [ ‘ -
. . “ .. L3 . . » ‘ ) °, ’ i.‘ - , . \\ . . . . i
M PROGEDURE T . SN SN
| 1. ¢ Distuss reasons for interest and developmem’ of pulvenzers \

Explain why the cement industry was first in development of ulvenzers -
Discuss diesel trying to use pulvenzed voal. = & ?\
. Discuss prmc1ple of pperation. * . . v '

.

" Explain classification. - E
Using overhead pro_]ector, show different types of pulven;,ers
Dlscuss¢advantages and d1sadvantage;

s Nowu R LN

vl - . . - . s v
_ lSUMMARIZE : S e e
v o _ I. Reasonfor interest R
R Basnc pr1nc1ples mvolved oy ' L
R TESTlNG e e e Coe :
< S Why isn’t pulvenzed coal adaptable for dlesel engmes? _
- ,' ! ‘7. vy 3 e ‘ ' _l . . .‘ - B PERIIN 3 o
A ASSIGNMENT SRR R A
) ' Comp‘lete Assngnment 9 B 2¢in Related Sc1ence Manual-— S
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:..__'._..._«'....; ;.:.._._w.ﬁas.!’.ip i!fg,.;Valvcs,-;l nd_‘Comrol&~~:~~.—--—-'-~A P e e T e T
. LT D —
- . AT . .f! | K “ase b

e e OBJEC’F[VES i - _‘,w e .,, e L f;’f_,, e
_ " X 1. “Be: able to explaln the purpose of gas piping. . ¥ - I ) '
. . . 2. Beable tp descrrb& the types of valvgs and controls -used - . e

: F e . . .»"' - “ - L N : .

T, ! Y : - .

. AIDS:"' - R L7 VR | _ N\
L 1. .Overhead'p'ro_]eetor T A R N

[V P

R ) Schematrc transpa.renc1es ‘of both hrgh pressu.re~ “and low-pressure gas servrce e

_ PROCEDURE S S S
. Discuss drfference of hlgh pressure gas service and low- -pressure gas s service. . .

'''' © 2. Using transpa.rency of low—pressure gas se{vrce d.uscusss.valves and controls,

- o -

and the purpose they serve. - e

L
L T .

S« 3. Review light offsequence.~ SR L
ig ssure gas service, discuss valves.and controls,,

. ; T : 4. Usmg transpa.rency

... = _.andthe purpose they serve:

[ A L 5. Review light off sequence. ’,".
s fo 6. DlSCLlSS reasons‘ for color. codingf li

, LT . \ think-there is a gas leak. - « ‘_ DU '\\. T T
o N ’ LT Dlscuss._how to.che‘ck for aks., R \ A S
i * - 8. ,Explainf the danger of an open flame. . L A S
G L - N S
IR SUMMARIZE o AR T T . ‘ o
o S % le rence between hlgh-pressure and low-preSsure gas servrce iy S
o . ‘ 2 Importance of color-code and checklng leaks, ST SR i y

hd ‘ ’ ‘ ' ’ . : T

B 1".“ Is it unwrse to use an open ﬂame to check for gas leaks" Why" '

.
"1

. . . ')
PRI '."'\‘f/\-“
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R ___On. Off Controls _ . ' , S Assignment 9-D-1 © i
' f:, ) . .. T e S
OB_]EC’I‘IVES o o o ‘ S
cmm e o ¥1._ Be able to explain the purpose of combustion controls R S o e
. ““ .+ 2. Be ableto explain how the on-ol'f combustlon control works. "
. ' . \

. . . 1. Blaclcboard .. .
. PR&)CEDUR,E . S, S - o L

I 1. Discuss purpose of combustlon controls and what they control.
s 2. Using blackboard, show the locatlon of the pressure -trol and the modulatlng
N - préssure-trol. . - : : ‘ . Co
+ © . 3. Discuss why siphons are necessary and how.they must be mstalled.‘ -
"\ 4. ™iscuss high and low fire. -~ - L
. ‘ *s, Explain why the burner must start up and shut down in low fire. - - . )
- ' : . '6. Explairf why modulatmg pressure-trol- should be set to keep burner fmng
B v ‘ periods longer than off perlods ‘ o et ,
' ' 7. Explain spauling. = - - I S S .t
8. Discuss llmltatlon of on and off controls. : : e
. SUMMARIZE: : oL
SO S R B Purpose of combustlon controls e ‘ ‘
' - 2. Reason for slphon and how to install-a slphon e R

e T ' »

TESTING: -~ . .- o | :
1. Why must siphons be used?” .. - S '%é»w' :

L "2. How must siphens be installed? « '~ ' S SIS
/ . ASSIGNMENT: S AR S .
ot ’/ o L Complete Asslgnment 9 D*l in Relate’d Sclence Manua.l 2 .
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) Ce Oil Controls , L L I Assignment 9-D-2

¢
o . o ————

B OBJECTIVES: - e T
. o e 2. w1o. Be able’to explain the ‘puirpose-aiid funétion of a temperature regulator.
o5 2. Be able to explain.the purpose and funétion of a pressure regulator, C

AR . 3—Be le—to—explam—the—purpose—and—funmon—of—a—pressurﬂmh'mwf'—

St ams: e T e e
I_Br“kboard et T e
RS v ' 2 Cutaway models ' ' o o

[N

RS . ' o . ’ ) . E

PROCEDURE: » . SR | 5
1. Explain the purpose ‘of a temperature regulator in a fuel 011 system, '

. Explain how the tempetature regulator functlonst

. "Explain the purpose of a pressure regulatof‘ ina fuel 011 system. - e AT
‘Explain how the pressure regulatot functions. - v g |
- Explain the importance of the safety relief valves in the system.

~ Explain how the saﬁety relief-valves funttlon. ‘

. 'Show the cutaways ahd explam how each,centrol functlons.

. : “« . .
o \, L . . - ‘ "
- . \_‘ . N N ¢ .

oo SUMMARIZE T S T

| R § Purpose and function of: j " )
. Pressure regulator P ' . S

- | “ : b, Temperature regulator’ =~ 0 g B T T .

R S e Safety relief valve 3~ . S NS a

N o SN RN

k "( ) | TESTING: l-‘,."" ' o ~>Y‘T . | .. . \ | - | ‘ | i | :“
: ‘. 1. Discuss the purpose of each valve:. -~ o |

. - » ‘-.,2'-"- Discuss how éach valve functions: --—-— e TR e
. . . . ) . . . . e g
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- V'Prg'gramer L
& OBJECTIVES: o . o
Tt 1. Be able to descnbe the purpose of a programer
Wt . 2 Be able to ﬂescnbehow a programer wotks

L% apsic ST o

i ‘ - L ‘0verhead ProJector L d’/ T

2. 'Transpue%lcla of: ﬂgu.:es 9-D- 3 1 9-D-3 2, an 9-D 33 e
__."3’. "-*-'Chassm of . ﬁreye R : T SRS

o Pomt out what ls' haPPenmg in sequence and what contacts and relays are L
/ bemg affected. - - | |
SUMMARIZE Lo

Purpose ofzprogramer _
S "2,.._ Importance of knowmg what j

the time factors mvolved ‘inf the plant’ g

v f ._«'wj‘-;-\‘

L

ASSIGNMENT Tl FETE RS t

Complete A331gnment 9%-3 in Related Sc1ence Manual—Z !
. - ’ o
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" Combustio‘n»Chemistry. S PR s - . Assxgnment 10-A~1‘ T
. . “,; .- " . . S “‘ K . .. ] ] vv ) l N ,‘,\ »

Be able to explam the basic - pnncxples of comb

ion.and the ‘combustion.. -
equatlons ' S e ‘ : ;

]

R i

PEON PROCEDURE : R 'jf EERERE A I
B S i+ _Exp]am the chem1ca.l composmon of the commerc1a1 fuels n1trogen, oxygen,_.
h carbon sulphur and hydrogen B : e

2, \Explaun the.’ composmon of ‘air: nitrogenl- qlcygen,{ inert -ggsses_, 'carbbn_;"""";‘
007 dioxide, ad water vapor, . . a0 R

_ T 3. Show with. the use of chemical equatlons how oxyge,\
P L W1th carbon hydrogen, and sulphur in’ the fuel

‘ /

'.th'e' airtbrhb" '

- our env1ronment

SUMMARIZE [ U
1 Show and explam each equatlorr ‘

.

i
HSLEN

.

S R S C+Oz—>C02 +Hm :
Dl R e ‘ 2(;+02—>2CO+Heat
2CO+02->2CO +Heat »
2H, .;.02--»2[-12 o) +Heat
S+02->802+Heat 3

l

TESTING
1. What is combustlon? _ . N
. 2. "What does air contain? - ‘ e ‘ S St .
' ' 3. What elements do we’ ﬁnd in a commercxal fuel’ : ' v - .
. & : . G
i . . o : ' . £

ASSIGNMENT e - L
Complete Asmgnment 10~A- 1n'RelatedlScience Manual-2. e T li
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_ Ty'jes‘of Combustion - i . L Assrgnment 10- B-l -

o

T T / T
v OBJECTIVES: ~ * - . .. T A P
.~ 1. Be able to, descnbe the types of combustlon takmg place 1n the fumace ofa
horler ‘ 5 : . " T

o ® 2. Be ableto descnbe why 1t” is neceg‘ sary to be able to: control the'conibﬁ?'ri;on:"
~ TR o o process B : .. ‘ o / G o T

. . a ’
A

1 Blackbead ' T

PROCEDURE O AR o E
-1 Explam what is meant by o o
s S b Secondary air

v. c.’ -Excess air : ,
Show the air ﬂ % on-a rotary cup bumer

2

" o ST ‘v 4. " Show the
A
6

‘ .;ifect complete and mcomplete combushon o
| imary, secondary and excess air- .’
TESTING . ol ol -
i. Why can 't perfect combustion take- place in a borler? SR e
i 2. What does primary air control? ; : o
3' What does secondary air control?
What are the results of using more excess air than is needed?

/ ASSIGN&QE’N; | -
b mplete Asslgnment 10-B-1 in Related Science Manual—

; wg_..” RSO
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L} . !

Assxgnment l(l-C-l :

R f QBJECTIVES o N |
SRR 10 Be able to explam the. combustxon process

2. Be able to explaxn what is needed for complete combustlon of 011 gas, and ) “

R

1" Blackboard .. T
: PROCEDUR§ SR : o

v ST .1. Rev1ew chexmcal\theory of combustlo* Ll
R a,, anar}i:ur AR A
b Secondaryau- -,“; ' .

-

“c.. . EXcess air -

o, Perfect combustibn - IR I LA
» e. ,‘Complete ‘combustion” . b
TR Incomplete cembustlon v Lo
R Explam M:A-T-T in" detail: B SN
L . Explam what is meant by ratxo of a.u‘ rand; uel and how 1t must vary
SR dunng changes i 1n finng rate, | .
‘ e b  Explain. why it is 1mport
YT eachothege ', .
: o - Explam why’bmbustxon maus

; 't'ring air ‘and'.pil ,in-int,imat'e_ COntact witl) - .

'e

Dé completed in’ combustlon chamber.‘

el 4, stcuss the’ actua] bummg of these fuels under mdustnal condxtxons. coﬂ -
R _ gas, and oﬂ S . % Co

SUMMARIZE o R R

' L M1xture atomxzatxon temperature, and time, = Q .
“TESTING: § o o B | .

1 I detail, how is coal bumed’ o S : - DR
C " In detail, how is oil burned? | Cow . ‘ - KR
' 3. In detarl how is-gas bumed’ : :

7 ASSIGNMENT: et o -
S Complete Asslgnment *IO-C-I in - Related Science Manual-2. S

. . -y . p
» - . . .
.

PAruiText provided by enic [RESRIE
oAk

g
-




OBJECTIV,ES ‘o . N Y
A * Be able to explam the purpose of ombustlon gas analyzers }
e 2 Be able to explam how a cqmlfustlon gas alyzer functlons

. 0‘ ,1 . ‘v X . . '::‘ - "'.q.

s
I

. AIDS: |
A Gas analyzers'

e .,

e PROCEDURE .
L - Discuss the! terms 5
Perfect com _'usr.lon e

Explam the’ purgose of ‘a'gas'analysw.

3. _Explam how to" determme ‘ He amount of COZ- in’ igven sample of ﬂue gas

s LT

DR i ‘3 Interpretatlon of results. '..'-7_ - o
' ' 1. Why bother with gas analysw? o It
2: How are CO;, 02 , and CcO readmgs obtamed’ '

"v.

ASSIGNMENT e s T

»

i . Complete Asmgnment» 10-D-1 in Related Science Manual— RN s
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N Excess Airv 'éa/lqc‘liation.sf

ans OBJECTIVES e T T
: A 1 1. .Be able’ to usé the result from a ﬂue gas analysls i
< LT Be abl¢ to calcula7 -for excess ais used in the combustior | process. . .
e e 30 Be abkz to determine the correct a) ount of excess alr :o have when burnmg,
el L7 eoforgs ] L

N

-,z":' . 02 'ISCO
P %Excess Alr-“ 253N{-F%c0-02 X,lpo

4_ / Expl in the amount of excess a,lr needed fo coal oll and gas

TES/TINGA’ '-

""}:‘.‘.' o co2 Oy __"'co - N; j; .
f'@ 129 _'5% T mw

N .__‘ L - . .
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CAIDS: . T

R B“'““‘S:“‘l;ﬂ:"-f?
o T2 ‘Burning: coal

TESTING:,

A . . ' ,.,‘ . : &‘. @ N ,‘»‘

g furnace, _ L
A 2. ‘Be able to descnbe how the c.' f

.

' furnace

’ 'furnace

1, Blackboard T

v

. vExplam how 011 and air are mrroduced and burned in'a steam boﬂer furnace. L 3

SUMMARIZE

3. Burhinggas ~ .
R .Why are gas and orl‘easrer'to bum thah coal? e UL ) -
2. What is the basrc dlfference Between bﬁmmg hard csal and soft coaf? /%f
ASSIGNMENT S emEar s b T
Complete Assrgnmenr IO-E 1in Relared Scrence Manual 2 o, |
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“21. Be able to descnbe the rmportance of the pfoper furnace volume or
i combustlon._ L AR : : S e

‘.

Be able to detemune the, ,amount of’ fumace volume needed for a

1 Explam the unportance -
combustlon. Sl

~,-1. Fumace voluhe for 011" ‘
‘. 2. Furnace vol"tme-for coa.l
3. F umace volume %or gas

" How does fumq e volitme affect combustlon? S SR e
stcuss fumace 'vfolume needed for vand'hs fuels

\gl .




' B o ‘Assignment 10-E-3 )

.Pounds ofﬁ'A'ir Per Puound-;_of l""ueI -

'~—4 - ot R . : .

QBfECTIVES
. _Be able ta calculate the theo etlcal amoun& of air needed per Pound of fuel

1. _Explam what is meant by ultimate ana1y51s N .
. Explam the formula for finding the theoretlcal amounts of air needed

z}. Theoretlcal amount of 1bs. au-/lbs fuel SRR
- bi Theoretlcal amount of lbs. 02/ 1bs, fuel ' ‘

" c.. Using 20% excess air,, find the actual air requxred R
d Fmd the oxygen needed in part for 3c above

Ultnnate analysm €

- 2. Formula for lb;\’aullbs fuel

: ?

‘ v a
BN L

108

' 3 Solve sample problenhs for:- L _:’ T




Poundsof Stcam'Pcr,Unft- of Fuel - - ST L Assign'ment 10-E4
. .o . B ' . : ) .

R OBJECTIVES R T L L S
A A ' 1_{ ‘Be able to calculate the pounds of stéam generated- per unit . of fuel }
N .2 Be able to explam the purpose for calcu.latlng the pounds of steam. per unit
L oioLoffuel. ol

S 3 Be able ‘to. explam the reasons for mamtammg a runnlng record of the :1‘_}:
pounds of steam generated per_ unit. of fg'el NI. .

. v.
.

’ . o R ",’g‘,.;:,“_;' ' e 'g. A v , 20

Blackboard

SOPRTE PROCEDURE o |
: R K Explam the- reasons for mamtammg operatmg records for all steam generatlng
equ1pment : ' :

3 ~—coul; o1l and gas' B ‘ _ :
‘. ‘ .4, Discuss. overall ‘boiler - performance relatmg to pounds of steam generated ‘ _
EEL compared with the fuel used U T S e
ST SUMMARIZE DL R SRR e TRy
e - RS A Da.rly records

L 2. Bpllgr Performance

| IFESTING:. ‘. . . , S . -

B 1.’ What factors could affect the steam generatrng performance of a bo_ﬂer? .

~ }. 2. -How could you fmd the evaporatron of ‘steam per pound of fueﬁn a steam - A
e ,plng S

ST . .
’ : ) : c o - N T
‘ ! EEN A .

‘ASSIGNMENT e ﬁ

Complete Asslgnment 10 E-4 in Related Sc1ence Manual 2.
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v - . . . t . R T

Differential Pressure Fiewmeter’. "

AN

o - -’_ 1 Be able- to descnbe how a dlfferentla] pressure. ﬂowmeter functlons
2 Be able to d‘escnbe how a dlfferentlal pressure ﬂowmeter is const

it . . .
Lt

- AIDS: ’ o B S T
' ‘Blackboard . - L T N AT

N ' 4 2 Transparency of meter _ T A . o

G o 3. Ov‘hrhead PtOJCCtOr . L o AR R ‘

N
b

PROCEDURE v, c s ' o

- 1 .Explain where dlfferentlal ﬂowmeters are used. . ,t T | L
T Explam the methods that are used to measure ﬂow o T
3. Explain how the dlfferentlal pressure is transmltted and then @nverted to K

P

_ rst \ fﬂow

RN o Boderroom uses of dlfferentlal ﬂowmeter
How dlfferennal ﬂowmeter funcnons .

1, Where are. these metess used? _ e v
2 How do they work? . o o . <L
‘3. What useful purpose do they serve? . kE '
- ASSIGNMENT o . '
T Complete Assxgnment 11- A 1in Re]ated ! ience Manual 2,
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‘:’.l. > t \ " 2L
Positive Displacement and Variable Area Flowmeters
\ OBJECTIVE)é e s v RO T . o L “l ’Tf"' e
L - 1. Be able to explam how a posltlve dlsplacement ﬂowmeter functlons
ﬂowmeter , oo ‘ N
- 3. Be'able to expla.m how a vanable ju'ea ﬂowmeter functlons T
4. Be able to descnbe the ba51c cons uctlon ofav. a’ vanable area ﬂowmeter. T
, ™ o {. - oy .
. . AIDS: - i} .
, ’ 1. Blackboard
¢ ' 3 | Explam how each functlons. DR »
. . a\  Positive’ dlSPlacement e
9 b \ Rotameter - ' o C¥ .
to s - “c. \ Area metér © - R R A LT :
Y . 4, Discuss: why the pressure dlfferentlal is constant m-the varlable area ﬂeter. )
o 5. - Expla\m why - these ‘meters “are cahbrated for the ﬂuld they are gomg to -
' T u/ ’ measu{.e ' :‘W - ' X ‘. E R X
- 6.. Using the transparencles, d1scuss how each. ﬂowmeter functlons
SUMMARIZ? TP * L T e T T
o _ The function of: . . e . . ‘
T a. Variable area meters « . , o T o
_ - . b. Posmve dlsplacement meters _ . " _ S
TESTING: S SR R
1. - Where are these ﬂowmeters used? o _ c',_‘ NS R
2. For what ﬂulds are they used? _ . _ ' . ‘ )
N 3. How does eaeh—eyp_e o__f_-meter_. function? . . . \* o oo
ASSIGNMENT I .' - - |
Complete Asslgnment 11-A-2 in Related Scxence Manual 2. o o B
‘ : 120
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‘ Drafl;' Gages
. OBJECTIVES o B ..
B ' “1. Be able to e‘kplam how a draft gage is constructecr '
2. Be ‘able to explam how a draft ¢ gage functlons. o
- - . ‘ ~..‘ A 1 Overhead pro_]ecto‘r ) %{ e ‘.:: :7: ) _. “ .-.: R . : .':,“ o | o
I 2. Transparenc1es of draft gages e T e .

- - Explam what draft s - o 7t S e PR T
stcuss the ivanous pomts from §

BN w NH

Co SUMMARIZE | v;' cuo -
Constructlon _of d ft gages S
How draft gages functron. )

';'I;‘,E‘S‘TING‘: Con SR
SRR What is draft? S

2. How is draft, measured’ . R L

3, What i 1nstruments are used to rneasure draft" ." ey

K4 . DR .
L : »

. .V'[ZSSIGNMgNT

e e . N P Al .

S > - ’ .
. a c - . ¥ o, !
. X .
N SN , . . )
i = T T 5
& ’ ' Sl
A\ ; . ! e y s

-

W@

ERIC .

Aruitoxt provided by Eric




'

_Assignmerit 11-B1-M1-

L ' Draft‘Pr'ess'ure.'Conversions._.,

P | OBJECTIVE: e L T e COREE
e S, @x 1 Be able to convert lnches of draft pressure to pounds per squate mch e B

<L Blackboard : o e " o L o

PROCEDURE LT s
,‘ L . 1. stcuss the lmportance of belng able to convert from mches of water column -
T e "to ‘pounds per square inch, . - P

2 Ezgplam how to convert from mches of water t
L3 -'vSolve two sample problems -

SUMMARIZE
Revxsw the,sample problems

Aruitoxt provided by Eic .
0 ER



Asslgnment 11—C-1

1. ( )verhearl nrojector ‘
¢ 2 Tra.nsparencles of thermocouples

.«PROCEDURE e B e _?':’
- “1, Explam how the thermocouple works. R R ’?"‘ S
A L2 Usmgythe trans; arencles, ex how the electncal current moves the gieter
e or recorder nee% DT e e e " 3

h ' 3 \-Explam:where germocouples are us dgm steam,generatmg plants.

Explain .. the . purpose of usmg thermocouples in a.md-,_‘f
‘generatmgpla.nt. e

e. S

SUMMARIZE B
‘.1;, .How thermocouples work

2. Where thermocouples are used' :
3. Purpose of: thermocouples.,» o

TESTING : ‘ 3
- 1 Dlscuss w1th students' S, _
LTl “How a thermocouple works., o
A R G b Where thermocouples are used. -
L e Purpose of thermocouples. L

e e,

Complete Asslgnment 11-C~1 m _Related Sc1ence Ma_nual—

ERI

Aruitoxt provided by exic [
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_VRi:cbrders T

OBJECTIVES
—r - —

E o '1,.";;..’ Blackboard:

L.

PROCEDURE

T '3 Drscuss boﬂerroom recorders.

4 Explam how hlgh efﬁmency is mamtamed by us%' order

SR T
o2
3

ERIC ¢

Aruitoxt provided by Eric:



DI ~TEs=r1N¢._'
EAE SR
' ,3' How does a photoelecmc umt operate?

o ASSIGNMENT o ‘ R s
RV E Complete A551gnment 11-E 1 in Related Sc1ence Manual 2 R

. . ﬂ . P N . D - N N i . N P '
. - . : . . ; g N . - .

vﬁf

ERI

Aruitoxt provided by Eic:
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'-:-A—",Boiler,--Wﬁer: Chemistry - - Assrgnmentl 241

L

. OBJECTIVES:

1. Be able to explain th éfunda.mentals of the chenustry of borler water.
2. Beihle_to_deﬁne_the_bwc_termmology—used—wbeﬂer—water—chermstry

CAIDS: - . . e : -
IR B Cutawa)’s of scale ona tube and .corrosion’ on a tube o -

PROCEDURE s - o L
,General discussion of all possible sources of water.. = °

;Dlscuss possible 1mpur1txes in-each source of supply Tde
‘Explain steant boiler water needs. . - A
Discuss the results of improper boiler water treatment. TR

L]
. U’I K :#(

.., 5, '-',Explam the /importance of knowing the correct termmology when dlscussu‘lg
: . " : borler water, treatment . S "
. Lo s ) _.‘ !IV " TR ‘

MARIZE: _
v WL Impuntles in water .
S T L2, Effect on a steam boiler

e '3 ammg~0f terms C

‘TESTI_NG:_ L, ’ Co .
' 1. Name the sources ofwater R R S I

'ad

S 2. What impurities do they contam? PRI
e : - 3. _ What condltlons can thls cause in a steam borler?

o ASSIGNMENT L el -
T TR T o Complete Asslgnment 11- E- 1 “in Related Scrence Manual 2 :

¥ - ) ) . : . ) ~\

FRIC -

A ruiToxt provided by ERl




g]ec?mg &ﬂer Water Treatment

/1 cug;es o Boﬂer failures. fro

r_n{'uispectlon compames. e T

i ;_ o 2 ,Explam the ‘A. s. M. E. Code in respect to. boﬂeg water condltlonmg 5. SR
3 Explam that preventlon ‘would have ‘been far eaSIer than the correctlvef'*
=" .. . ,measufes after damage has’ occurred ‘ L e

SUMMARIZE )

} R Dangerof each condltlon.

TESTING | e e g B e
‘ 1. General dlscussmn of student teactlon to these dangers if ‘they were
operators of the boller. = g | ' R

ASSIGNMENT

Bt

ERI

PAruntext provided oy enic [l



OBJECTIVE e L |
41 Be, able to explam how box.ler water is chemlcally treate “to maintain 2’
= pl'oper 'balance—of—chenueals A 8

1 ?Blackboard

RO@:.“”““ oy « v ' . ST e
L Explam how to chenucally treat a steam boxler for scale-formmg salts L e
s 2 Explain how to prevent corroslon in' a. steam boiler. - SRR
en T o .‘; - 3." -Explain how to'control or prevent caustic- embnttlement. AT
P T /4 Explain how to control’ carryover.:. . . ” e : R
RS 5 fShoﬁr anﬂixplam the chemical reactlons that are takmg place in 'boﬂer o

L ’waterw ST T L Lo .
) & . . . ’ : . g

SUMMARIZE

1. Mamtammg correct chemlcal balance in the steam box.ler o
. Pl

e TESTING T _ S
ot . S ‘,-.What con.dltlons are we trymg to control’i’n a steam box.ler?
! 2 How do we control these condltlons? IS
| ASSIGNMENT . gy
' . i Complete Ass1gnment 12"]3-1 m Related Sc1ence Manual— -

PRI

ERI

Aruitoxt provided by Eic:



;-,External Chem'lcal Treatment . ..

omECHVEs L Lk
3 1» ‘Be able to descnbe the basxc types of systems that are used.: for external
treatment of bonler water ' ¥ , -

.

1. m'..kb..;a R
T L%

PROCEDURE L e e
1. Name the basic water softening’ systems. o
2_.' Explaui th cold soda—hm,e process. : "
Explain_ tbe hot soda-hme process.a. ) >
'-V"Explam the ion exchange or zeolite. process.
-Dlscuss the advantages and dlsadvantages of eac

’ water.

SUMMARIZE o =
1 Types of softener
' Functlon of each‘

.
[ : o 4 R . . '

i AR AT T L £

e K . .
B . RN .
SR s - .
/:.. T . > .-~ y
J LR :

ERI

JAruiToxt provided by e [
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. Explain how an alkahmty test is. taken and what 1t determmes
\ “Explain how to increase alkahmty in a boiler,

3.\ Explain how to take a companson-»test for phost)hates and what to do if you.
have a low readmg '

. . hin ' the batch method compared w1th contmuous feedmg pf fherh.lealsl;_‘; o
el e "lntoaboder R AR RIS

that fgvel of chemlcals and total sohds are determmed by""‘

) 1cals
3. : \Control of sohds

R . ‘TESTING: 7 \ .“*f e o : e e
’ el E 1. What tests are, taken on boder water? R e ) o e
S2. How s, the chemlcal level mamtamed? - '

3. ., What-are total sohds? Where do they come from S LT
4*‘*“How are’ total sohds controllec;? B T—

-

T PR f = Complete A551gnment 12-C-1 in, Related Sc1ence Manual- : e

Y
j.‘._g" .. . . L , e .

B Y




;"ilowao_wn Tankv"- oy b, ‘b s L e

-

OBJECTIVE N Gh
-~ Be able to exolam the purpose: erof a blowdown tank
2 " Be able to locate the blowdown tank in the school plant o - RS

c v . . ..
B

[

v

e '-', 1. Overheadpro_]ector Do e S
T b2 Iransparency 01' Dlowuuwn tanx — ' — . — —

- e S S e e S

et MUUAIDS: oy e T e

a
oA - L e @y - *

PROCEDURE S T

S o 1_, Discuss. the purpose ofa blowdown tank.. . oo U

S & L © 2. Explain why i it is f*c‘ated between the boller and the sewer system. Vo
L f 3. ~'Using ‘the’ transparency, explam how the blowdown tank functlorfs. Name all

‘ oftheparts.. e e

| SUMMARIZE O T U PP P TP S B
B Reasonsforblowmgdown O S LR P BT S S
2 Purpose of_ tank S

. -3 "How it works .|

ST RCRERNE 1 Why can’t we. connect the blowdown hnk to the sewer system’
.. 2. What is the purpose. of the tanks’ ’ ’
¢ l,‘ 3 How does th) tank functlon? S

Ml
._*9
-

LY

LR

A3



] . v y I ‘
= - " Assignment’-13-A-1

vt onmc'nvns T e T

- .- 1 Beable to explam the termmolog)r and uses of compressed air - | y
S 2. Beableto explain the principles of operMMpmsMstem.' L
B Be able to expla:m the A S M.E. Code requu'ements ' PR

S, Overhead prolector B T
- ’2'. ansparencxes on—types-of—compressors R =
! - N
EIEE O PROCEDURE T
R ‘1. 'Discuss uses. of (:ompressed air, ,, T
2. "Discuss reciprocating and centnfugal;_‘types. CE T T e
3. Discuss. type of compressor requu'mg tﬂ;ncatxon and dangers mvolved ey
.:-4‘ D13cuss e G | Loy s
) 'Freeair . .. -
A b “Capaciey . - -
o e ‘,’c;' Piston dlsplacement
T Dlsplacement per minute ISR
B AN ':’;'_ 5 Usmg transparenmes, dmcuss types of compresSors. -

e : A .

ﬂ " 2.- Dangers such as onl etc. e K

. g B 1 When ﬁguring plston dlsplacement.rper cublc foot permmute in multxstage SR
LRIt . 'f “’compressor, do you use a hlgh pressure cylmder, a low pressure cylmder, or .’
BT both?‘;_Explam. v ‘ .

R LI N

ASSIGNMENT ST T e T R
AT Complete Asslgnment 13—A1 in Related Scxence Manual 2 i :

ERIC.

Aruitoxt provided by Eic:



R Baslc Co,mpressedArr Sy;stem ,// v P LI

\ OBJECTIVES R T |
» . . s 1. Beableto -denttﬁy—thc—part&of—a-compressed-alr—system. ‘

ﬁs«ﬁ, - - - 2. Be able to descnbe a compressed air cycle._

LT _ .,1. Overhead SR L
‘ T2 Transparency of air compressor showmg components. 3

PROCEDURE B R SR S ST AR B
1. Usmg transparency, dlscuss air cyc]e. Start at aif: mtake and end at a1r

T -receiver. -« o : S | ,
4 . .7 . 2. Explain the purpose of each component found in the system. ' '

' 3. -‘Explam why synchronous motors must start under no-Joad condltxons.»" ’

Discuss the piston. speed hmltatlons of reciprocating' compressors.j)’ '

'. Explam the need for coolmg water in the’ system.,'.@ R

: Exp]am what is meant by a coded tank. -, o

‘Dlscuss why receivers must be inspected an_. by

4

e o

B SUMMARIZE SO
S R B ‘Need for clean ﬁltered a1r k o T
R : 2 Air cycle S e e g

N

. TEST[NG : '
el L What wou]d happen 1f you trxed to start a synchronous

compressor under load? a # Lt

\l e ASSIGNMENT | A T 3 . R
e g LomPlete Rssxgnment I'3"B I"m 'Related Scxence ManuaI:" L AR

\ co T

= o ,m. e iryeees, b At Rt rrr:w»x iy stz

ERIC, - |

Aruitoxt provided by Eic



Air Compre'ssoggaﬁacity.

JECTIVE._ , e
Be able to calculate the capacxtyof an air compressor

," . . ks
'

e AIDS_:." — \
B R N Blackboard _ s :':"

PROCEDURE e e T

Vl

1 mplam#he—factors-that can affe'crthe capacrty”‘of‘an‘axr compressor
2. Explain efficiency, and dlscuss the factors that affect it. ', B
3. “Review Boyle’s Law of Pressure and Volume (constant temperature) v‘ R
4 Show and explam how to derlve the formu.la : o

v ".‘:._.,.,.' 4. . .‘ . {u:-g ‘ B v X

. lCublC Feet/Mm

QAR fvron,i-.; TR A

> v o T

, | | R _b 6" X 14" double actmg machme unnmg at 200 rp,m and
: ) dxschargmg at 75 p sd. N » e ol
B The formula R L s
Cublc qut/ Min = .15 XA%X I’S XN o
- . - o G e T .._.,.,.__.____._..._.-._‘ —2——- P e T p————— . e o 1o vg e e
. ¢ . — - -

13"

Q-Q. S

2. Solvmg the. sample problems

.;n«f‘—" “‘ TEST ING

ol
e

- ASSIGNMENT s | s b -
“ o Complete ASSlgnment 13-B-1 Ml m_Rclated Sclence_Manual 2




. ia

"‘.}"All" QomjgressormOperatioﬁ-‘:? L

OB]EC'I‘IVES S

R .+ 1, Be able to start’ and stop a two-stage compressor. o

Be_able to defermme what_am_compressor_readmgs_should_be—taken_and :
recorded S R ;

- ..

*

LT VSUMMARIZE SRERE

S 2

T

1TEST(NG:

ASSIGNMENT N SR C P
' Complete Assrgnment 13-C-1 in’ Related Scxence Manual— '

. . . PROCEDURE - % . .‘.'- 'Ii . N e ‘ "f_‘
o2

- Discuss the shut: down procedure.

: .-fl. Can the compressor be started up under load?

“Overhead proiector : o T
Transparency 13-C-1-1 .

.‘v"_

Usmg transparency rev1ew start up procedure. '

“Explam the 1mportance of hourly readlngs» . ,
Dlscuss the machme “Trrp Out™ 1f it is started under load

Shutdown B AR P

L cat .
L

ERIC

Aruntext provided oy enic (IS




' . i
.
i N
' A
"
- .
Sei
. PR
o -

S 'cnUECHVE S ,
1. Be able to descrrbe the requxrea mamtenance for air compre sors. =

— i 1. Blackboard R R s e SR

. PROCEDURE
© ' 1. Using the blackboard drscuss manufacturers recommendatrons on. ﬁrst»SO

hours, ﬁrst 200 hours and every 4000 hours. o o
4 Show how to set up a mamtenance schedule. T
'3. " Discuss need for. cleanair.
: 4 '.Explain unportance ‘of oil change and reason for specral hlgh ﬂash o1l

)

. K L. . . . . . e, . ) ) . . . oL

- .-.Why is a mam%nance schedule rmportant?

N :;'T.ASMGNMENT | . et
| ' Complete Assrgnment 13-D 1 ln Related Scxence Manual 2. ,

ERI

PArunrtext provided by eric [N




.':'.hEleetrioalj4'Safety"Pl'acticcs, SR el Assxgnment14vA-1 i

e ) OBJECTIVE | . __ e
D o R - Be able to explam the safety practlces and procedures to follow when R
e workmg w1th electncal equlpment. : : : L TR

1; _ Shop —— electncalsafety list ' - .

PROCEDURE : . o
- Dfscuss the uses of electnc1ty in the modem plant. T,
ol 2 " Discuss each rule aric _l'egulatlon on the electncal safety llst.
' | 3 Ex[ﬂam how acc1dents can be_prevented by practlcmg safety at

TRty All rules and regulatlons o safety hst. :

I IR PRI

| TESTING S
W R \ ”1_ Llst as many safety rules as you can.‘
S AT ‘ 2. What are the ‘main causes, of electncal accxdents?

ASSIGNMENT S *ﬁ e e

Complete Ass1gnment 14-A-1 in Related Scxence Manual—Z

R e e I




Assigiment 1481 -

alternatmg current.,‘ e _
Ohms Law EEa

_Show and explam the eqtlatlon. o
VU UE=TXR S

. k"Show how to use Ohm s Law by domg a sample problem. L ERNS

E 4,
. 5,

57'

N

1.- Terms.vvolt amp, ohm, watt,
2.

3.

. 4.

TESTING:

1.
| 2.

ERIC.

: e

‘Explam electncal power in terms of
e

' Show how-to combme the two equatlons.

Show how. to calculate total power in'a ﬁrcult Solve at least two pr‘oblems. e
Show how to convert watts to kilowatts. : o .

SUMMARIZE: - - o o e

“Solve power problems.

Watts = Voltage X Amperage

’ “E 2 IR and W =EI S

]

'an'd'D'C ‘ : i , ‘-@ )
Ohm's Law and a problem usmg Ohm 5 Law._ B C '
Formulas® for power: . P O

W= EXI, o

Discuss electrical terms. volt amp, ohm,'watt, ACfand DC.: " et

.W‘at is Ohm’s Law, and where is it used? ‘ : Ca oL e

« *

Have students set up a problem that ¢an be solved with Ohm s Law. S 3




Qwe ,,pi'oblem.

4,-
.-l :
I
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'ii“e‘“i)iew o‘f'El»ectriCal Girewits' " " Agenment 14B2

LS

OBIECTIVES B T i DI
"~ 1. Be.able t‘g 1deht1fy electncal c1rcu1ts R B 2 -
_ 2. Be able 'to solve problems in senes, parallel and senes-parallel c1rcu1ts for
T yoltage, amperage, and resistance. IR
N - X Be able to solve problems for total power in‘a crrcult. K

Blackboard

R 'PROCEDURE: T
R N 4Show a series - c1rcu1t, and explam that the current 1s the same through ut'
S ' T‘the c1rcu1t' - o U - :

- Show that the sum of the voltages .,across each °re31stor '1s equal to the apphed
L ‘voltage in a series c1rcu1t. R e S

. 4 S&ow a parallel c1rcu1t and explam that the voltage ls the ‘same: across each
e " branch. - : - B : ' L S
LS, Explam that the current in each branch of the c1rcu1t is dependent upon the i
' . resistance and voltage i in that branch S L i
\Explam that the total current equals the‘ um 1 of the_branch currents. D
7. Show how. to: f'mdy&he total resistance in a parallel circuit. SRR
8. Showaseries-parallel circuit, and explain_that .it- must .be broken up into
- B B r/ ler series of parallel circuits for problem. solvmg v gﬁiﬂ' ‘ ’

;o "~ = 9. Explain how power is calculated in an electrical c1rcu1t.": , .
; ' © 10. Set up and solve two ser1es-parallel problems for reslstance, cu.rrent, voltage,
' and power. ' ’ : '

" SUMMARIZE: = - - s e - o

L 1. Ser1es c1rcu1ts : ‘ v : _ _
. . 2. Parallel circuits RN B T
Ca 3. Series-parallel circuits . B o v IR
TR 4, S‘olution,_of problems in each of the above circuits

By

. TESTING: % -, <. S ‘ e -
' ' 1. ;How do you. ﬁnd the total resistance in 4 series, parallel and ser1es-parallel v
e *circuit? o : o
- . "_‘ " 2. .How do you find the current in a series, parallel and senes—parallel c1rcu1t?
o 3 How can the power used ina c1rcu1t be determined? o ;
i ASSIGNMENT e L
o a Complete Assxgnment 14-B—2 in Related Sc1ence Manual 2,

e rovisesy eec JSY
ruensprovied o enic [N .
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B
T

Foo . - Basic Bur'ner;.lControl"*'-‘Circuit

OBJECTIVES

Loee 10 Be able to descnbe how the pressure-trol aquastat, and low water cutoff are:
. ' connected in the burner control circuit. '

e i

. AIDS: Ll ‘ |
' 1. Blackboa:d ' :
' o2 Cutaway models of pressure-trol
3. Aquastat and low water cutoff " :
PROCEDURE e " T P I TSR SR
g i Exp]am the functlon of tﬁe followmg controls:a_.‘.‘ S .
LA Pressure-trol ' ‘

A e R b Aqupstat S
AU ‘ S ‘Low 'water cutoff

B @ S A lt""rotects the S¥'
ey }'Explam bneﬂy how the coll operates the-re‘ y for bumer clrcult‘ 2 s

SUMMARIZE ST S

. S 5 The basic circuit O

S : ,_2;- How it functions S )
l . 3, The safetv of thesg contrnlc S— ' L L

,An

. . . . . X . .

S 'TESTING: | 3 R
t ... 1. What is the purpose of the pressure-trol aquastat, and the low water cutoff? :

2. “How is the basic control circuit of a ‘burner wired? o L L
3. From where is the power for the circuit taken? = © .~ e
4: What does the relay coil do? : : S o o ;,.f\ '
"« ASSIGNMENT: B | SR T

~ s

SR Complete Asslgnment 14 B~3 in ‘Related Sc1ence Manua] 2.
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or_ie or ‘more

Purpose and functlon of vrelayﬁ* .
2 ‘Purpose and. function ‘of starters

”3— Purpose and functlon of sw1tches

‘. TES'IZING ERCIE o
ST - How. does a relay work’ - ‘
- o w20 What are the types of relays’,-.,
o ©o 3. How does a starter work? [ ‘:' Lo ‘
T o 4. What can a. starter control? . - T D '

| D 'Name some of the different. types of sw1tches. e e T

_ASSIGNMENT L. R
Sl Complete Asmgnment 14-C-1 in Related Sc1ence Manua]—-

- L . y'-




'Euses, Breakers, and Heaters = © R Assignment 14C2

. "a s .._:4' .. J ." ‘-7( o ‘A‘l' » R R . : Ve '

owmﬁﬂms o L
% ¢1.” Beable to explain’ the purpose of fuses, breakers, Sd heaters. T

2 Be able to explam how fuses, breakers and heaters functlon. B ’

Fuses, c1rcu1t breaker, a’nd a re]ay w1th heaters

I PRQCEDURE “' QP' R \f--v.“ LT
' - Explain the p‘urpose of fuses, circuit breakers and heaters. . w&

i Explam where’ fuses, circuit breakers, and heaters are used _
o Explam ‘the functxons of fuses, circuit’ breakers, and. heaters. ‘ ‘
S 4y Dlscuss the importance of u using the . «correct . size for a glven cuq}mt. .." :
e s Dlscuss ithe advantages and dlsadvantages of fuses, breakers, and heaters.

Y Show students~the varrous fuses, circuit: breakers, and heaters

M - . e} LY L

: o '2" Where are. gircuit breakers used? Why? o -
Lot 3 Where7 are heaters used? Why? T T

. 1 ‘Where are fuses used? Why? B S T '

e

3

ASSIGNMENT o - T g
- Complete Assrgnment 14-C-2 in Re]ated Scxence Manual 2

. . T L e



o Electrical ‘Meters

OBJECI‘IVES o o L
Y. .1, Beable'to descnbe the types of ba51c electncal meters. S
o ‘ © 2 Beableto explam the uses o ‘ ’

AIDS. Co e e LR e
' 1. .V‘plt_‘meter; olmmeter, ammeter,'and‘ megger.. LT §3

K PROCEDURE

s IZE. Ao
’ 1 Types of | meters
2. How to. use each type

Name each type of meter dlscussed P
2 For what is type of meter used’ :

ASSIGNMENT R o
Complete Assxgnment 14-D-1 in Related Sc1ence Manual— .

o‘ )




stcuss the regsons why it is lmportant to take over a Shlft properly
/i Discuss the procedure on. how to- take over a*fboxlerroom shlft. e
. .stcuss the r

asons why it is. unportant for the Student to know the routme'f',,»i.; "

operatmg a boxler plant

j SSIGNMENT

; Complete Asmgnment 15-A-1 m Related Sclence M :
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" 'Assignment 15-A-2

| OBJEC‘I‘IVES L2 » R e |
M ' i 1. Be able ‘to descnb,é the routme procedure for startmg up a boller plant. S
7 ‘ ‘ " 2. Be able to ‘describe the routme procedure for shuttmg down a- boiler plant. -
3 ‘Be able to descnbe the rout1ne procedure for- laylng upa boﬂer —-wet or S

.t

.

@

. Blackboard | ' e Ve T

~~ PROCEDURE PR DT
,'.Dlscuss reasons for a thorough plant check before hghtmg off
plam why borler must be earefully mspected L

g ’.,-.2'1dle for over & year. : S _
. Discuss the: suggested startup procedu_‘
. Dlscuss suggested shutdown procedur .
; ;Stress 1mportance of i proper use of drams. s
: Explain reasons for proper. layup of bollers. -
-Dlscuss reasons. for a wet or dry- yup

\Plscuss remova.l of ash coal and soot. '

T

. ‘_,,(‘:_._ .

e SUMMAR ZE:

Réason for estabhshmg a shutdown rout1ne.r LR e __—

TESTING . ,
Who dec1des how to layup a borler? '

‘a

ASSIGNMENT L T U
' Complete A551gnment 15-A-2 in Related Sc1ence Manua] 2. '
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- High and Low Water Condition'ina Bailer_ .~ ". . Adienment 15:C1 -

«

OBJECTTVES A AR, | | A “
" 1 Be able to handle low water in: a steam borler. SRR SRR B «
.2_1 Be a_ble to handle hvxgh-,water in a steam boiler. ~ - ‘ '

AID.S:Y ‘
' Blackboard T

T f PROCEDURE

Discuss the'c causes. of low -water condltlons. R R o
Describe thé: effects to the borler of.a low water condltlon. T
.""v'Explam how to prevent a low; water condltlon. : B
- Discuss the procedure for handling a low water condltlon. :
-Dlscuss the dangers of a hxgh water condltlon ~ L

‘é&@ﬁw'r

jmfn

S22 Procedure on handhng hlg water

TESTING : :
1. How do you take care of low water condlt
2 How do you take care of hlgh water condrt
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ASSIGNMENT
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Explam how to’ handle a ﬂame fallure on a package bol.ler. g
Dlscuss .what 1s meant by a fumace exploslon. L
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'_.:PROCEDURE

, 3 " What fines are involved? -

-

1. Be able to explam why the ﬁre slde and the water srde of b01lers must be

f'kept clean. : : A

_ 3. Be able to explain’the piirpose of boiler layup IR s
4Be able to. replace bo1ler gage glass S

Blackboard LT e el T

1. -Discuss sulfur and 1ts effects on bo1ler metal
 Discuss the msulatmg quality. of soot.. l
,Explam why scale’can build up. .

- Discuss formatron of sludge and sedlment S A
‘ Explam danger of scale sludge, and sedlment bu1ldup R
~Expla1n the law on mspectlon b01ler certlficates, fmes, etc.
" Discuss how to _prepare. bo1ler for mspectlon Stress safety
Review basrc boiler layup ST '

A':o ® N o 91'-.4>1s~ »

SUMMARIZE

‘A_Bo'iler"Routine R PR 2 ey ‘Assign;nent”lﬁ'-'A-:l B

.2.-‘" "Be able to explam the necesslty of boiler mspectron AU - ‘-j"js B

) Dlscuss changlng of gage glass on dead boller and on hve boller o |

1 Proper routine cleamng and mamtenance means safer and effictent Douer

TESTING

1. Who issues boiler certlﬁc&tes’ .
2. . Where must they be posted? -

3 PR

.ASSIGNMENT L e

Complete Asslgnment 16-A 1in Related Science Manual -2..
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’_"PROCEDURE | 5 TR R
.. 1. Using overhead pro_]ector and transparency of rotary cup bumer, d1scuss PER

-

Birmef*kqutin_és L T Aienment 16-B-E

Gfame
N

o OBJECTIVE R e r R A T R
- S ‘Be able to explam the baslc bumer routme for rotary cup, air- atomrzmg, and ‘
‘ _' gas burners o o e : | .

1. Overhead pro_]ector L :
2, Transparencres of. rotary cup, air atomrzmg, and gas bumers

o - ‘o . R L s

wea, General rnamtenance_“_.‘ v e _
.+ b. Daily maintenance . T e
¢, - 3-week | mamtenanCe o SR TN B
‘ d 3-month ‘maintenance - ;,,,;,;, R
& Annual mamtenance 7: T

a. Met nng oil pump
b, T»‘anary sir pump
c. Air ppmp 1ubncat1on sySte
d ,
e

. Oil air tank
- e Oil nozzle . T P
+ 3. Using transparency on Bryant gas burner, dlscuss mamtenance on: .

' ASSIGNMENT

_a,__Gas lines to: burner ANy RS G
b. Pressure regulator ' )
c. Pilot lines. o
d.“ Ignition electrode. ... . - o . R e B

B

SUMMARIZE: B P
Mamtenance will vary w1th type of plant equlpment EEE - C

TESTING: T

1. Why should all plants develop a planne routme schedule of mamtenance?
’ :
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L Valves

vOBJECTIVE S e
' g 1‘ ‘Be able to explam baslc valve care. - .

<«
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2. Explam where stress
~ 3. Explam -wh

; fects of a leakmg valve. EEEE _
5. Explam packmg and-gland servicing, -~ " - R ' o
6. Explain why the’ disc, gate, andseat have to be renewed or gtound

7. Explain the reasoné for good semqug and. mamtenance. 5

8. Explam valve semce selecuon. S f:_-' . S BRI

o v . - .-

: e Functxon of valves
B 2. Basxc servu:mg

b e ‘1“. What parts ofa valve wear? ' Lo s )
7 20 What would you con31der routine service on a valvei/\
3l' Why is it unportant to have all glves in good condmon? -

Ty

ASSIGNMENT
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OBJECTIVE A
ol Beable to explam basm pump ca.re and semce._“' e e

| w -

PROCEDURE | | _

R Show and descnbe the parts that wear o pump , 4
o 2 Dlscuss packing and packing’ glands versus mechamcal shaft seals; AR
SC 3. Dlscuss beanng and beanng wear. . 0T T
: , : 4, Discuss shaft wear and its effect ¢ on packmg and pump operatlonu"i R
‘5. Explam the purpose and types of lubncauon used on' pumps" Sl

6 Dlscuss the unportance of 1 mamtammg pump in good operatmg condmon , .

SUMMARIZE L ; : . %)
R Packmg and seals : O '
2 Bearmgs PR S f__‘

'43. Lubncatlon

b Discuss *bearmg;sjiﬁ on a pump.
g,scuss pump lubncatlon. o
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