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X S ~ INTRODUCTION
) ’ ‘ N %

. o
. . t

Qa -

" The Stationary Enginecring Laboratory Manual — 2 was —_

. . _acsigﬁc.d f\gr students who have already r&ceived instruction in the basics ~
of S'tatic;nary Engincering. This-manual jwas developed for scudents who
will be operating a live plant. They will be responsible for supplying steam
. # for heating, cooking, baking. and hot wates The “plant must always
. . h operate: it cannot _‘shut down. Safety is i_mportant"fpr both the students
) and those dependingon the students for asupply of steam. ' )
. This manual" is closcly correlated  with the Stationary ’ ¢

' . T -- > ’
. , Enginceting Related Science Manual - 2. . _ ¢
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- ASSIGNMENT 1-A-1 , o N .
bt : .
d T B « " ;3 T, .
) - Title; Shop Safet .. s :
hd . ~ - <
Objecives L R SRR
1. Be ablc to rccogmze all shop safety rules. v . _ <.
2. Be able to correctly, report an accident. T S o7
g : ' ) ~
. x ’ ~~
. ¢ . w - N . .
Aids: ’ , T . s . -
1. List of Shop Safccy Roles Y . ] :
2.+ Accident Report Fofms oL t - :
4 3. Safety Glasse$ = Pair for cach srudent . T e o C
4. Card for students to sign' with number ofsafety glasses jssued. . * Ce
5 Sect ef}eweler s screwdnvcrs to adjust glasses if necessary.
Proceaure' ' ’ : . ) . .
1. lssuc4 copy of shop safety rules and discuss each rulc with class. .
. 2 Exp]ain danfers invplved when workirg around machinery. . .
. S
3. Strcss how mdustry is very consaous*of safety practices and ptoccduru
» . haad . o
4. Issue ‘sa'fcty glasses to studc_ncs éﬁd explain their responsibility for carc of glasses. L
- . * . < i LY ~‘ !
. &, ' . . - .. >
"5. Shovy students*where glass cabinet is, and where cleaning tissues are kept,
. . . ) s : “ ; . >
.. 6. Recommend sehool insurance. ° . . .
‘. - ~” . " v ‘ . ‘?_ » 4
* . . * A
Summarize: . ' : ) LT ‘ -
. b} ® .
A Students must wear gl&%ses at all times in shop. : R -
2. Brcakmg Shop Safety Rules will result in dlsuplmary action. :
" n ‘ * s "‘ - . . .. -_
’Eestmg - ’ o o
"’ 1. Question students as to whether thCy_fec] Shop Safcty Rules are vahd . -
2 2. Can they add any rules to the list? . . ) S
/ - 3. Check the. Acc1dcnt Repart form that thyey ﬂllcd out. . ‘
id w
D N . “ . v
. . . N i - . - -
Asslgnment v - . e . , =
+ - Have Studcnts c0mp|th amgnmcnts 1-A-1in lab‘manual.  ° l ..
L ; . - 4 ; ! - s
N ¥‘ " ~ -~
& i - . - 2 . *
. v
v | 4 N
e - .
N . 3 - P - <. .
" 1 i ~ S * ' ) ) -
\t ”‘ . 1-’() NS o ’ s . r ‘
) T %] ) .
. .o v c .oon .
q‘ )
- A Y
.b . ! M o o
: el e \. “ 5
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: ASSIGNMENT 1 -A -2 .
* ‘ .
+ 3 ’ ! ~

‘ . Tidr:\‘ i—landling_iire Fighting' Equipment
Objective: ’ Lo
to put out a*fire,

* 5 *
1. Be able to use water, CO,. and foam extinguishers

- Aids: ’ N L - -

o 1. One Water extinguisher

2. One CO, extinguisher’ ) -

3 *3. One ]ajr‘ge mason’s mij\'ing t‘l?‘ E [N

» <« 4., Ont Foani ‘cécﬁnguislicr~' ‘:‘r‘ Lt el e Nt
. 5 Onec gallon bf gatolinc "

6. ~L0ng3i1and]cd t9r611 . . . ‘

7. Large stand-by foam exsinguisher. -

N -

. .
- Procedure: .

L 4

& ~

“ L]
1. Identify firc extinguishers and explain how they are operated.
g N LR - ’
2. Sct up mason’s tub in open arca outside.
3. Put water in tub and add gas on top of water.

4. . Keep all students away from tub.

»

5. Have all extinguishers on hﬁr}d and away fron tub. :

»

6. Light torch and ignite gas. - ‘

7. Demonstrate use of cach extinguisher.
. N .4

. 8. Light[firc again and have cach student tise extinguisher to put qut firc.

i . .
. ’ . .
1. Impoftance of using proper extinguisher. ¢ .
R N
i s

Sumsnarize: .

. _ . . .
Tgstlxlgé ) ) .k
1. What| was, effect of water on gas, fire? ‘ .
. Lo . »

.
o

-

. . ~ . .
_ - Assignmnent: | - A . g o
Haye student complete gssignment,1—-A-2 in lab manual.

& .

d t

Note:  Afte

~

i o

demonstration have all fire extinguishers recharged.

.

-
-t

o
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e N ASSIGNMENT 1-A-3 > '
oo - . ] v
o T‘itle: Housefceeping (Painting) ) !
. - ‘ ' (] K
’ Objectwes .0 : R ) .

1% Be able to properly mix paint and prepase area for painting.
2. Be able to paint lines, boilers, or auxiliaries in box]er;oom as assigned.
. 3. 4Be able to propcr]y clean and store brushes and paint cans after painting.

f > W B

Aids: - o ’ 1’ '
1. Brushes . - .
. . / 0 v
2, Paint stirrers . . } ‘ .
3. Paint can openers © o -
4. Drop cloths - IR ' S
e % .
_— Progedure:, T . LT )// :
’ 1. Agsign student an area to paint. ' . , - )
2. Issue brush, pains stirrer;, and drop‘c]oth. P ‘ ‘
. i * e
‘ ' 3. Explain why area must ke thorou%\lv clean and frec of oil. grease. etc.
Note: (All cleaning will be dotte by 10th grade studcnts,) B
. . s ' -y .
4. Show student how to properly open paint can. / L
- . . N - * ’ .,
5. Demongstrate how to properly mix paint. -
‘s N *
) 6! Explain reason’ for ssing drop cloth. ‘;7/ . - . . -
. T g " .
7. Discuss proper way to close cans and clean brushes. . .

]

-8. Explain .to student that the painted arca. the c@ns‘ and the brushes will be

inspected at the end of the assignment. - - . ‘
& - q ¢
o T a . .
.. . ¢ . Y ~ N
Samnarize: . ‘ ) o I
N - ’, . i .t “
© 1. Arca must be clean. -+ /. . : .
e . o - . . .
2." "Paint miust_be thoroughly mx\cd . N
. - 3 Area must be protected. - . e R
4. Clean up thoroughly after painting.
Clear Li} oroughly P ‘ g . ‘ N e -
’ »
Testing: C .
1. Whar is resuke of leaving paint cans open? )
. -9, .
Assignment: et e o \

Cmnp]ctc as gnmcnt 1 A- 3 m Lab Manual. . ' R




ASSIGNMENT 1—B_1%

Title: Shop t(.Qrgamzanon and Management
N { "

h ‘ * -

Objectives: .
1. Reviey student responsibilit§, .
2. To know student responsibility in tool crib.
", 3. To know student responsibility when acting as fireman.
Aids: ‘ o
]. List of studcnt rcsponsnbdlty 10th gradc
" List tool crib procedure
3 List ﬁremans reiponsnbth
4, Bon]cr room lab

’,

1

\
i

Pfoccdui‘c b \
g L D]SGUSS student rcsponsﬂp]nty llst .

2. Dnscuss tool crib procedure and duties.

3. Discuss fir¢man’s rcsponsibilitics and duties.

~

y Show students how to take ovcr a watch w1th a step- by-stcp proccdurc

< »‘

5. Carry out Engmccr s duti¢s on watch, step b) stcp mc}udmg samp]c rcadmg and

- -

fuel oil sou ndmgs y cony

Summarize: |, . .
1. ,Reason for strict adherence to routine of téol crib and fireman’s dutics.
f S\ R ) . : , o ,
w

o

I )
Tcstmg:
1. What is the furst thing‘,&vou do when taking over a watch?

3
[

a ’ ’ - &
Assignment: ' . h

Have students complete lab assignment  1-B-1 and file tool Zrib ‘and fireman
pracedures in not@bool\ ’

*
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"' “ASSIGNMENT 3-B-1 : ,

' Title: Factor of Evaporation ,
. b , . .
. . "\ - . ) . .
Objective: : . o
1. Be dble to-calculate the factor of evaporation of a boiler.
< 4 /

Aids: ' ‘ . Do -
" Boilers that are in service. IR S ‘
Procedure ; ¥ ’ J e
. 1. Show and explam the formula for this factor of evaporation. \
) S H, - (FW=32) S
- ‘ Facto of Evap, = 5703 ) \ o

. 2. Explain how to find tota]\heat in the steam from the, steam tables
* \
3. Show whé’rc the feed water terﬁperature can be taken for each bo_i]er.

4, Show how to calculatc the factor of evaporatlon

-

5. Explain how the factor of evaporation chart is to be filled out.

Summarize: °
1. Explain formula i
2. Using steam table o -
3. Using the formula e
4. Recording results : " - .
< . - .
Testing: - \ -
_ 1. Can the factor of evaporation change on a boiler?
2. What two values can change in "the formula? } .
Assignment: - .
1. Complete assignment.2- B—1 in lab manual. -
- A . .
. . (
N L]
L4
" r . k)
‘ -
»
t
t
¢
» <
, .
- * )
A U . |
w - h . . - )
' *® . .
. 5

-
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\ \ L ASSIGNMENT 2—B-2 ) S .
n P 'y R . S "
" ‘ Title: Developed Boilet Horsepower Loy
< . “y
- Objectlvc > ot ST
. 1. Be able to calculate the dcvc]opcd horscpowcr of a boiler. e
i 4 . . ' ~‘ - 3
! . Aids: *. . ',/ DR . . . ‘
" Boilers in service “ : C -
) . Stcam flow meter - ' . _ ,
.- ," » N . . -
Procedure ' - ’ T T ‘ v
. 1.7 Dcﬁnc boiler horsepower. . . . - .
\ \ T 2, Show and explain the formyla for finding the developed boiler horscpnwer
\ . \ Hp = W x Fact of Evap Co L .
i ‘ 345 A
' g -

'

3. Show how to rcad and usc) the safet valvc data sugh as po nds of steam er
y p y »

. " (hour. . \ N
i t . " . , s
: ‘ - ‘ T ok
Nofe: Total pounds per hour Yor each boiler.. | - . oo T .
. 4. Show and explain how to calculate boiler horsepowcr ‘ftom safety valuc iata Tlus
) will be maximum H.P. . ' T
. 5. Explain how to determine pounds of stcam flow per hour from the steam flow
. ; n'1ctcr. o : ‘
> ' - ’ ’y'
- 6. E\cp]am that the horsepower calculated when using the stcam flow meter is the
. ) ‘actual dcvc]opcd horscpower at that moment. | .
r - c .

o 7. Explain how to calculate horsepower from *square feet of heating surface. Strcss
. - *_that this method is not acccptab]c in New Jersey. S
s 0+ 8 E\p]mn how the horsepower’chart’is to be filled out .

. \ Y. - ! o ro, ’ ,
» Summarize: : | ‘ .
1. Explain formulas. [ - ,
~ o 2: Pounds per Hour of ./’ ' ‘ :
. ! " safety valves ~ maximum H.P. ) : ' N
’ ) flow mcter — actual H. P. / - t
3. RCCordmg results f . -
v O - . / ) . . .
¢ y , e v / L LN i
fcstmg: LT ’ . . , - I
' . 1. Why can we say that th¢*maximum bojler horscpower for a given boiler can be
oL . found if you use the total pounds per hour of stcamrelieved in the horsepower’
. ¢ . formula. ) H

In actual‘practice is ‘the developed boiler horsepower constant qr changing?
What data is necessary before you can find the developed: boiler horsepower ?

” R T .

. Assigriment: o > -
1 Complcte assng,nmcn\Z B-2in theTab manual. . | | ; ) ]
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" . ASSIGNMENT. 2-C-3 °

»” 1 N ) L v
- Title: Saturated agd Sypefheated Steam :0 A .
. ‘ . . P , u’
* - "Objectives: . : ) . , " .
+ 7/ 1. Be able to discuss the presspr€eptperagure relationship that exists for saturated
~ stcamk ' e R ‘ *. : T
- hd N . .
~ . y /"-/ v R i
. 2. Be able to determine”if steam is saturated or superheated. ‘ ! \
> ' v s ’
3." Be ableto use the steam tables. ; SN .
! P . ’ './'\' R ‘ [ w?
- ) A:ds: ‘ .o ) - ‘ 2
s ’ . . L4 N
. ' Boilers thateare in service «+ . - ! ’ ' :
> N hd I3
. + Onc¢ pyrometer  ,  * \ .
B . “ ’ - . . X * N
\ Stcam pressure reducing station j .
- * B 3 - ’
\ .~ Procedure: s o B . I . . :
. T oow * ¢ ’ . .
A 1. Explain that for every pressure there is a corresponding temperature for saturated
steatn. ; Yoo .
1
5 ~ f - £y
1 ! .o . .
2. Demonstrate how to take, the témpérature readings gf the steam and water. -
% ! " ,‘ -
G i
3. Show how to till Sut the pressure-temperaturg chart. : !
i ) ‘ . b ¢ . )
S *« 4. State the definition of saturated and superhtated stecam. . . )
g JV ‘n - *
5. Explain what is mgant by degrées of superhear: « ¥ ) - .
“ . , ' - r, -
‘ . ¢ . ! - v
Summarize: : ot , . 4 -
1. Show where and how the student will take readings-and where he is to record
these readings. .
T - 4
L Testing: » . ‘ . . > .
- 1. Define saturated steam. , .
2. Define superheated steaim. | , .
. ' « ?
i 3. "How do wc*hnow how many degrees of superheat there are? -
|
) .. , | T .
s Assignment: ! , ' C -
" Complete assignment 2 C-13 jn the lab manual.
K * ’
¢ c'.,:-"‘
- i .
. %; ) /%
. . <
) v 7 - ‘ , ©
- ~ ’ )
\ : 3 ,
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n . % - o . ) ' .
: v ASSIGNMENT 3-A-2. . .
" N T . . . B .
- . -Title} Types of Firetube Boilers \ <
Ochcnvc ¥ A ©. . g
1. Be abley’ &o\ identify the various types of firctube boilers and, thc 1mportag
fatures ofie ch’rypc X . - . A
- { ) * . o - (;{"}
Aids; . ) ‘3 ) ;g‘:r ’
. Firetube - Boilers\ - 7 ) ' i,{'t £«
‘ . ' o A
Procedure: ‘ \ L4
1. "Explain why 4 boiler is designated as a firetube boiler - 3 o
2.* Show cach firetube boi]er to the students and name cach type, '
3. Draw the students’ attention to the following fcaturcs S
a. Shape of each boiler .t
b. Shape of combustion chamber ‘ -
c. lntcma]lv or externally fired - ' )
d. Number of gas passes Cel . L .
e. Up-take damper location. o -
4, Explain how the types of firctube bojlers, chart is to be completed.
Summarize: . . / o
1. Name each type of firetube boiler and explain why it was ,éivcrr that name.
Testing:* . ,
1. Namc\and\dc:scribc cach type of firetube boiler we have discussed.
' t ., . -
Assigniment., L . : :
Complete asswnmcnt 3—-A\~‘2‘in the lab manual, .
IC- TN -
[
::
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“ASSIGNMENT 3-A—3 o

: . . . ] R '
. ' =Title: Construction of Firetube Boilers : @
N - N . EE Y ~ > - N . g
L= . Objective: . ‘ S , v s
- 1. Be able Yo idennfy the external and internal parts of a firctube boiler..
N ’ ¥ - i LS - ’: « h “ P
LR . ¢ ‘e : -
s . Aids: . . y . Y } L ;
o . '7irctubc Boilers, - % . \\ ' :
. 3 R TR . \ ’ ." . ’
Procedure: . . L e e
: I . . \' . . - . - .
1.. Show and explain the fupction \ilf the following parts of the firerube boilers:
. . . . . : -
. a. handfioles -e. firetubes ,
; ' \ B. mrasholes f. tube'sheer | - , -
» - T D ‘e, ‘o
. . c. water.legs g. stays . o
B N N . ¢ -
, d.stay bolts « » h. crown sheet i
X " 2.. Show how te measure, the length and diameger of a firetube.
L . - k] . ‘L
3. Show how to measure the depth of‘a stay bolt teflrale. w
v Summarize: . . -
1. Give name and cxplain function of cach part of the firetube boiler. -
O . i L . .
. . - Py - Tt e
\ Testing: : C ‘< L
o~ . oy - M 1.
. - L Which, boilers had water legs® .
» . B . . . - .
. 2. - Bid all bofers contain manholes? .
[ e
‘) «. 3. Why wereethere two types of stay bolts?
SRR 4. Name the parts of the firetube boiler.
- . .o . * ’ ! =7
. Assignuent: . ) V- v,
e - ‘a . © “ fad ‘
Complett.asagnment 3 A 3 in the lab manual. - o
~ . s : v h *
. . -’ . “ '&“ ' ~ . L4
¢ . * \g »
.’ * -
- .t ‘ .
. , ¢ . .
. . - . a_»,: M -
A * 4;&5 ’
N 4 . : ’
-~ - - *
. . = B
h 0
- ¢ / *
, .
: - ‘ 2o
/o .
b N * . y »
- . b‘. e . . ) . .
. e i 3 N - -,
: . - . ]
~ Q . , . o . * " .
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. ' o ASSIGNMENT{3-C-1 ) <

<

. . * Title: Boiler Cettificates . -

. ) .

* . - - Objectivee * oo N
1. Beable to dlscuss the n}formatlon that is bn a boiler certificate. . ~
lx | . g ' i
Aids: N . ’\ » o .
. Steam boilers X ! .
) . Boiler certificates o X / ,
| n fates T ,
\ \ ) Proccdurc “ 4 : ] ’
. . Fad - -
: 1. Explain the purpese of a bofler certificate. § .** e .
v L s . ,
L . 2. Show the data a boiler certificate contains and stress the following: \ .
- / a.  Numbers . .. :
. b. Make ahd vear byilt : .
2 . e 8 T . ’ \ . . .
. . . .
.- ) ¢ \Pe i , - ‘»\ ‘N N 23 s ¢ P
: d MAWP. - <} 5
' : ;o N\ L
e. S.V. scmng ’ L v )
1 = ’ - . ,' 'v x 7
f. Datc of last inspection L n 1:” ﬂ. *
' g. Penalty for v1olanons 3 ’ cid N
* v . s
3. Show whare the safct\ valve name plate datx i /y’found Compa_re/v%nformati
) . on certifit tate. ) . . S,
4. Show the manilfacturcrs stampings on boiler and compare with data on
certificate. . ce )
" . \v ! v ‘- N
.. . ‘
Summarize: " \ .
) 1. Purpose of and information found on bailer certificate. ' .
- . : 4
e
Testing: - ) Ca
- . 1. Nane all data that you can think of, that you would find on a boiler ccmficaté
) o 2. Why 1§ a boiler certificate necessary? L
- 2w \, y
\ - I e . ) ’ \ -
X Assignment:
‘ Complete assiMu 3-C—1 in the lab manual. - '
3 . .
* |
A - !
3 . -
< ]
_ 19 . o
‘ ) ' 10
v
. o

ERIC -.- - | | ,
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. . : ASSIGNMENT 4-A -2 \ e
. . . .
Vo . o Title: Sa‘féty Valve (Construction) R .
\\ . x - - . ) - /
. ". Objective: o
) . 1. Be able to take a safery valve apart and explain how 1t is cogtruc:cd.
i © Aids: ) :

s Y
" "1 Cut-away pop-ty pe safery valve.

» .

| %

\ Procedure: 5 \

. ' ¥ Assign student a cutaway pop tvpe safery valve. ‘ g
2. Explain why and where seals are installed. ) -

>

" 3. Point out huddling chamber and its purpése.

. . . . .
4. Explain why enly a qualified person is allowed to make safery valve adjustments.
© S .
- 5. Explain why only the manufacturer or his certified rtpresentative may ;%‘(.\\
repairs. y ' .
. . . . 1
\ , l :
e Summarize: ' ? : .
}, A ~ - ! ' b . ’
A . 1. Location of safery valve .
. - { . Lo
- . 2. Purpose of safery vahe : ',
. ‘ PR . e
/ » 3. WIR 1t pops open. - .
»'..?. ¢ : . * .
. Testing: : . '
. 1. Why do vou thk 1t necessary for a safery valve to pop, open rather than open
. ' slowly ? » ' . S, .
§ R ‘.
Assignment: « /

Complete assignnient 4 A 210 lab manual. .

ERIC

Aruitoxt provided by Eic:
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‘ ‘ § \
) ,
’ . ASSIGNMENT 4-B-2 ' \
< .
Title: Construction of Bottom Blow-Down Valves
° 4 . "
#* Objectives; ~
- . . 3 ¥ *
' a 1. Beblle to dismantle a quick<losing and screw-tvpe blow-down valve.
S © 2. Be famdiar with the pirts of a quick-closing and screw-type blow-down valve. .
. . - - \ { ' .
R . Aids: - ' ' )
) 1. Cutaway of quick-closing and screw-type valve.
- . « % 2. Manufacturers data sheets : & .
a penrer - -
- T Procedure: i ‘ ‘ d
1. Assign student a cut-away of a quick-closing and a screw-type walve.
. ’ <F
o . A
« 2. Explain how valve works and how it connects to boiler. '
3." Track flow of water through valve. : 2
a___~ 4. Point out héw slow opening valve is self cleaning — no sludge build-up.
[ ’ ' [ .
X - . " » . v
: 5. Discuss how to handle blow-down valves in blowing down,
@ N ¢ N
N7 Summarize: - - . N
1. Location - which is closest to shell of boilerz ™ e
- . e . ;
- .o 2. Handling valves during blow down. s ‘ ¢
8 _ 8 . . ‘ o
; < 3. Safety precautions to follow . o
® ~ A} .
Testing: - R -
1. Why are special valves needed for blow-down valves,
2. How to handle valves. ic.. blow down. ’
- A . ) ‘
- Assigninent: )
) Complete assignment 4 B -21m lab manval. = | .
Soer ‘ t -
o N - .
@ - 4 .
t =, ¢
{ ' - ) W . ' O
i . a
. ’ i li
s, s ’ - - ° - - B -
. . .
t . . ~
> , - . ; A
" 21 -
IS : o . ’ * 12 ! S
) ' L 3 - . =
L > . <
\)4 = - f‘.. ,
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- . - ,
~ 3 v
s\ N b . -
. .
! t v .
¢ ~ . \ : > * ’
Nty ‘ . " 9\‘:# w‘,. I
T
s ASSIG MENT 4-C-1 . . “.
0 Title: Construction of Water Colunm . -
. . P . .
‘Objectives: - e . 4)
N . . T . -~
1., Be able to identify the fictings found on a water column. .
: 2. Be able w explain the purpose of cach fitring. ) - .
. 3 e P W
. A ] . < - 7
Aids: . - % ey
2 . v N - e - Pl
1. Two hgdels of water columns. . :
2. « Manufacturers data sheets - .o ‘
\ S ‘ . o ( . o,
Progedure: \ ‘ -
"~ 1. Assign water column models to students. .
) AT .
" 2. Point our diffegences. | . i
L] - N R < . .
. 3. Explainhow to dmssc’mble column. . Co '
" - 4. E\(plam wh\ \\hlﬂtlc valve must be removed last.
=) R L
N 5. l)\scuss gmm)rr.mcc of blowing glass and co]umn . . et
- \ N e N
< o - - \ ~ L -
Summarize: ‘ < a " . .
1. Need for column - S S -
. . 2 Importance of blow down . LS S .
” . . . f ., “ ‘a ! . %
< Testing: . .t - ; N .
‘ - 3 N .
1 What do® oy, thmk would happenif column were not Blown-down at regular .
- mrerals® - ., A o
. e
- A Y . o \ N T v e -
- - ¢ - Y o .
. Assmnmcnt '. . ”_ 5 . . . L v '
T . .
. s 1. (omplcu dSSl”l.nWlt 4 C 1ihlab hanual . S0
\ 4 \ . LY - - -
‘ ’7‘4 + . 'Ea‘ ) P }. . A ’ ) - ' .\:. ‘ : o i "
' . ~ e . \‘ - .-
. ("‘ R o ] f ﬂ. n v . ’ ~
[N % £ - — N * ¢ B e s sy v ’
. v 0 Vg - s * . - .
< - -
?"&i . N T~ e 2 ’ >
. . N . ™ R :
kY . « DR NS X ‘
T i T
. ‘ - [ ey N ’ . . .
e * ' . .7 R .
i ) . . “ § ) ‘
* 3 . - “aov Y . . K
N 3 T T \/ N .
. » 'ﬁ -7 o . N ) 2 T e
N . o - e - . >
s P , «+ D « . o =
R B ~ L] * - s Ty v ‘ .
ol A - ' . . © » o
. . N N \ L . R F I R -
- & v “ - : ',- v - -
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¢ co ' . % &
N . ., t - -
R o . ASSlGNMBNT 4-CLat - - .
o - : 3
. v Title: Location of‘Water Column According to A.S.M.E, Code * = a
& v vy L) N
? ' ! . < : & ' 4
2 ? s ObJeCtIVC s ‘ ’ ’ * o0 b - ta -~ » B
N ¢ 1. Be able to check the proper location of a water coLumn aééoxjding o A.S.ME.™ -
' Code " '". "\ . R - . , by . N <
: et AldS .~\\ ' : . ) . Yol ’ N o
. w
1.. 6" ruler > . R "
4 . N . . . LY ¥ ] - . . “ . < '
' 2. Boiler off load > . . s ¥~ R .
é A3 -
< - L] ’ . . s [ -
. Procedure . : ; .5 \ .
) : 1. Explain- where water column must be located and what ru]atlonshlp this has w1th
‘ - gage glass location. - . - .
; * 2. Discuss importance of this location and why it should be checl\cd \
=Y N . !'
» 3« Explain how it rsxposslblc to have column improperly located. o~
- N . ¢ %
- 7
o Summanze' e ' ©T ) . 4 R ’
< : 1 Importancc of p propu “Jocation N e _
. » . ' N oy s . .
Tcstmg . ®
. Do “qu do you kiow it is safc to add water to a boiler? .
s . 4 t . - .
. < B : . . . “ . " Y
. . - . e L X ,
. . Assignment: . . 1Y .
~ v £ ¢
’ ,\\ C ompjuc ass’lgnmcnt 4,C- m ’hb thanual. - ’
. *y . ‘ - : .
- W - N ¢ [ , -
o : - N .~ . .
. > p » R : . ’ 2,
1 . ” - « ) . " ‘ - N I
N i . . “ ) . \
N . ) . o N
RN \ L 1 . l’-‘.i . ) :‘\ . . ! \
b - . € . N ~ .
“c"(v [ . L) R » ° \ - *
. ¢ .
e L . — - J_— . v "
: v . " R
RS . . . 0
. ) 'Y R R to K B . . N t
~ .
‘g - » In . id , ., e . . . %
.7 . . § ‘ . . .
s [ ’ ° . * ~
» & . R n . N
&y “\' »t ! R ' . 4 ’ 4 ¢ " i !
* PR s ! R : . »
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Aruitoxt provided by Eic
.

i 4

ASSIGNMENT'4-D—1 . . | :

Title: Using Test kGages '

54

. ' LY« ‘\“v‘ P - b .
Objectives: _ He , . '
- 1. Be able toruse a test gage. -

2. Be able to c\‘heck a pressure gage usi\}g a test gage. R S

. W “
ES \

s

*
[N ¥
s

_ Test gaggs . .

6" adjustable wrench | . I ' .
Small Stillson wrench ,

Procedurer #

1. Assign student, 2 tc} gages — one high-pressure gage and one low-pressure gage.
"Explain hiow to handle gages: ) ' '
Discuss nced for.gage protectian-in reference to siphoning. etc.

Explain how to connect gage to test cock. N ) .
Define fast and slow gage. )

T = W

v N

Summarize: : - . )
1. Need for siphon protection. . . f ’
2. Rcason for using test gage: '
N ) ' : ' .+ ) M '
Tcsting: ’ . .
1. What is meant by fast’gage? Slow.gage? ‘
2. Which would be moye dangcr?us’ Why? .
. « ) ,
Assignment: . ' ’ >

\ :

Complete assignmege 4, D- 1 malab manual ] . :
~ S ; ~

A

. 5

\ v

Siphon . - v

b

o
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ERIC .

Aruitoxt provided by Eic:

«

-

Objectives: . =

2. Beable to cahbrate a presurd gage us

.

A

?

Be able to handle a gage; tcsccr

.
.

Aids: ' . . “
1. Dead Wclght tester
’ , 2. Instryction sheet on dead wcxght tester
3. 3 presstre gages . .
4. 6" adjustable wrench -
* ’
Procedure: ° '

A7 Assign strdent 3 prciﬂjygqgcs and dead wclgh? tester.

2. Givc'student instruction sheet onedead wclght tester.

3

. 4 Check srudcnt Oll[ when he feels

$ummar|ze . T ——
» 1 Reason for using dead weight-tester.
" 2. Gentle rouch needed in handling gages and tester.
. - . . .
Testing: ' :
1
’ weren't tluht’ . )
N
N . . ) .
Assignment: -
! .

ey ]

. ASSIGNMENT 4-D-7

.

Title: Dead Weight Tester
3 .

)

+

S

Explain procedurc to follow in a({achmg gage to tester to prevent damnage.

.

L . N
-~ » 3 . ¢

¢ is ready to proceed.

P e

What do you think would happen if you startcd tcstmg gage and n;hc conngctions

Complete assignment 4-D- 2 in lab - manual.
’ - :

3

R )
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¢ K hd .
. . ) ' - / . : - .
. . ASSIGNME.NT 5-A-1 N . ‘
. . - .
. . . /p.' . y .
C Tit]e: ngl}-Pressure Feed-Water System .o .
. % N
/ ) ) ' > o g // . ‘. ¢ o ' ’ L
. Objectives: ° ? * : T .
“s 5 .1. Be able to locate the Ingh‘prcssurc feed -water Hisks. ¢ P
2. Be able to Tocate every valve. ﬂtmrg and congrol o the *high- prcssurg fu,d wgtc :
, R -~ <
. line. . ‘
3. Be able to determine every possnblc way of getting water to the ]ngn -pressure
' s ™ - N *
" boilers. * < ‘ . ) ., ‘
: . N . <, » *0

. Alds. - s e .
»
IFeed-water systems
ot . . ‘K +
Procedure: , . o Cada
S A
from" the -open feed-water heater to the reciprocating - .

2 boiler. )
d \
2 boi]cr. »

1. Trace the feed-water line
"pump and then to the No.
. &

¢

Trace the feed-water linc'from the condensate tank to Nop.

Vv

3

eien to No. 5 bonlcr T . . .
4. Trace the feed-water line from the condensate tank to No. SBOi]cr. .
- . 5. State the namc of and cx‘plam the purpose  of every fitting. control. valve and ..
A N
- pump on cach line. . ,
.

»

6. Strcss the importance of knowing how Lo get water to a hxgh prcssurc brodc and

. the danger of a low -water condition. ) e -
’ % R Soy . _- » ~
) Summarize:” B} " . R .
> P
v o 1. Repeat tmcmg of each line.’ . DN
2. Show the student cach fittjng. control valve, and pump a3 you r a‘i‘% cach linc.
' B . | A r’/"

. 7 X

, . '\: - @U . , . ) i ‘“ .
Tcsnng: , } . ' k ) e
3 > ? .
1. Namc as many parts .laxouman tfi:ity'ﬁ‘g q:&yd on a lngh pressu Z“ feed-water -line. ,
. .2..Why is it so amportant that'we know how to get water to.a bodcr’ Cvg ’?.
- " . v!h."
3. What are the dangers ()f insufficient water in boiler® . ‘ . ¥ «
’ ' ) . R " ) ’
Assignment:  * . . -
. . ' .
“« Complete assignment 5 A -1 in the lab manual . on T
}. . ’ .o i - AN \\
N N * ,’ ' ' N - h
- 3 e A

. .
. ‘ 17
¥ “ v
.
«
. > P
«
n N -
¢ O N o,
"ERIC ‘ ° h
B , . (9
K N . N - % ‘1
» . - o »



2. State the name of c»cry fitting valve. control. and pump in cach system.

3. Stress that. thercsiff as much danger from low water in a low-pressure boiler as
there is in a,)hlgh pjiessure bonlcr

. , ! ¢ : .

Testing: . : : ‘ .
-1. "Name as many parts df the low-pressure fecd-water system as you can.
2.» What pasts are the same in the high; and low-pres§ure systems? .
3. Which is more dangergus - low water in a high- dr low-pressure boiler” Why?

]

’ . N
- : !
Assxgnmcnt : .
Complete a sxgnmem 5-A;-2in-the lab manual
. N ¢
. ] “
re ' " s
. ‘ & ) ] \
= .
. N .
F g
; e )
, | ; .
| )" 3 -
v “: i z 7. °
° [ ! . A .
|
- ‘ 3 X - . |’L
. , ) , ) I
18 e w b
+ . - R - - “ .
2 »
v o> -
Q . . . '~

",:' ‘5 T oy
B e \ l . -"\A:

t . o ‘

: _ |
Saminarize: . pai B X
1. Track cach system:'name all parts of system. - )
| ' o : \ ﬁ
\l '

i ’/ \ j ‘
\ ‘ o \ T .o
1 \ } P J )
N SSIGNMENT, 5- Ag Lo
s o \ , \ [ .
. 4 \
Title: Low-Rressure Fecd-Wat\? \Syitem_ A -
' ~ '
\ S '
I
Objectives: ' \ \ Ll .
1.\ Be alile to locate the low- p;cssurc fccd water lincs, e
2. /
30
!
Aids:’
Feed-water syStem ' ’ .
) ' \ | ) :
| : . - ' -
Procedure: ! , P C .
1. Trace with the studdnt each low prcssurc feed-watcr line as foHows
4. From the low vaguum tank to number one boilér. ’ .
b. From the condendate return tank to No. 1 boiler. ]
c. Fromethe high vacuum tankjto No. 3 boiler. . . ,
d. ‘From the condcnsatc tank to No. 3 boiler. ] -
c., From the gravnty feed tank to No. 4 boiler. .
f. From condensate return tank to No. 4 bonlcr 4

.
Fal
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JAruitoxt Provided nau:

/ . ASSIGNMENT 5-B.1 ,
. _ \
T : Title: Fuel Ol Sys.tém s
N : N
Objective: AN . ) : \ .
1. Be able to locade the lines. ht\nngs pumps, valves. and accessorics tha: xual\c up
the fuel oll System. Lo, K -
. . L t { N : ) . ' \ A\
Aids: T - R ‘ . - \
No. 6 fuel oil system \ \ \ : ' . ’
, B - _ ) i
" Procedure: " \ .

1. Trace with the student the, fuel 011 system starting at lthe duplex stramqs and #

ending at the fuel oil tank. ) ,
4 G v, B

2. State the name and purpose of all parts in the system.

i

> <

“

- ¥ 4 .. v

‘Summarize: o . i .
1. Repeat tracing of the fuel oil system.  » .
a RS ‘
Testing: o 4 - . . ) -

1. Name as many parts ofth‘e fuel system as you can.
"2 What was thc purpose of cach part that you havc named?

. p)
- » < . o A
Assignment: . ‘ :
(omplctc assignment 5-B-1"1n the lab manual.
I 2! LN ‘ . 14
[y [y
, | . ‘
; i ’ . ’ *

! l Q‘. ¢ ! ‘\
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_ : ASSIGNMENT 5-B—2 : Lo
AR ) : ‘ 4 ' oo
. . Title: Fuel Qil Tank Soundings .~ |
. ’ N N " ) g .
Ob.jéctivcs: - - B ANY N '
i L 1. Be able to takc a fuet.oil sounding.. . U (
; . 2. Be able to read a fuel oil tank callbratlon chart. . \\
3. Be able to-calculate daily. fuel oil consumption. s~ ~3 .
[ . K k3 .
‘  Aids: _ \ . ] A i . > '
) Sounding tod . , % , ‘ ' ‘ |
Tank calibration chart © _ “ ¢
. Key to tank . ‘ I A o
) Varsol and rags  © ' )
Procedure . . )
' * 7 1. Demonstrate how to take a tank sounding. » R S i
- * 2. Explain hO&f' to usc the tank calibration charts. ‘// .
. 3. Show'students how to calculate dajly fuel oil consumptlon. : o7
- ' R  Explain how the Jil rcadings arc ta be recorded on the fuel oil log sheet: . o
. s | . . . . .
Summ%]rizc: : ' - . o
' How to use calibratron chart. J ’ ) o . . f
2. : How to calculate daily fucl oil '‘consumption. o
. Testing: < L ) B ‘
, . : '] How do you ral\c a fuel oil sounding® ' ’ * 47: e |
' ' *2. How do you hange from feet and inches on the soundmg rod into 0a]]ons" ! yi
c 3. How can we ca]cu]atc daily consumption? T

A} ~ ® 4

Assignment: ¢
Complete assignment 5 <B-2 in the lab manual.

N .




ystems
]

. . . -

Objec:wes . . -
‘1. Be able to locm;,e the parts of the b igh-pressure svstem. ‘
“-,2. "B able to locate the parts of the low-pressure gas svstem. ’

Aids:

3

. N w .

' -

Number 3. 4. and 5gas burncr systems ‘ "

Proccdurc ; ’ Co
1.

2
3.
4

- Y

¢ -

.

Track the high-pressure gas systém gomg 10 No. 3 and 4 boilers.
“idengify and gxplan the purpose of-cacki part in cach system.

Trace the, bow- -pressure gas system going to No. 5 boiler.

Identify and explain thc purpostz of cach part m thc low-pressure sy stem.

Summarize:

Y

I. Trace cach system again.
. i -
2 Identify the parts’and their purpose.

Testing:

. -~
I Namc as many parts of each system as vou can.

,.

2. Which parts are for safety on cach syseem?

/

Assignment:

Complere assgnient 5-B-3m

=

]

.

’ 4

4

ot

tHe lub nmnual.

4
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ASSIGNMENT 5-C—-

N

Title: Draft System

-

Objecuves: . > .
1. Bc able to explam the basic draftrsystcm in 4 boilcrroom. «
Be able to locate the forced and induced draft fans. |
Be able totlocateall draft control dampers.*
Be able to locate all draft gage lines on a boiler.

: I
Aids: :
Botlers -
Forced and induced drafr fans

»

Bam pers

Procedure: )
1. Etpl.nm how the gases pass through cach boiler to the stack.

<
2 Show where the forced and mdu:ed draft fans arc located. and explam the
function of these fans in the system.

-~

Show where the dampers are located.” and explain how thc control thn flow
through thL boiler.

€ .

Show w hcrc the draft gage conncctions are tied nto cach budgr. and trace cach

. .

line back to the p‘mcl board.
» 5

- o

Summarize:
1 Ripeat the tracmg of a gas pdth through boiler to the stack. showing dampers, fans.
and draft gage conhccuons ‘ .

Testing: L, : - ‘
+ 1. What in vour OpIION i a  draft System in a boiler rb(}
2. Where are dampers’ .md fans located in a draft sy stemb

3 Why arg draft gage hm; connected to the boiler? i

’ i

Assigmn"m:
Complety assigmment 3, € rhc I.xb manual.

-
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./'-) o LT ASSIGNM’ENT 6-A—2 /!/ o :
|

. N - . f .
; o ) ,' . ’ Tit]e:‘ Fced_Stop apdq(;hccks . . .
gy 2 ¥ ) h -
Objectives: = *. - : /“7"‘-—~ t / . / ' :
<"/ 1. Beable to disassemble’a feed-stop and fecd-creck valve. : -
/2. Be able to dentlfy the pates of a feed stop. nd a feed-check valv;..' /
/Axds. ’ : ) : /’/' :
Globe Valve : S
". Swing check - ., e ‘__//f
3. Manufacturers catalogs . . '
4 Tools nceded to dismantle valves T
Proccdure " ' ' ’ .' i
_ ] Assngn valvt:s to students. : Vv .
e [)1scuss typcs of valves used as stop valves and check valves. i c
- 3~ E'xp]am h0w they are found in the feed hnc and why this position is b
. - nnportant N .

4. D1><,uss. prc;surc starnping on va]\c body and arrpw showmu dircction of flow.

3 -
A ,,). -

s . - "
2t M

Summanzc et ‘

.

1.. Location and typ(. of valves selected
Reason™for puessure stampings

.

.~

Testing: BRI | : 1
1. «What would happen if a check valve were reversed in line? L {
., ) B . R : .
Assu,nmcnt' : 1
(omp]cu asslénmcnt 6 A-2indab manual. . “ !
' e ¢ ‘ 1 ‘\
’ - *
? v 3
' -
; t 4
, - - > B
| . %
1 ‘wl -5 \ .y T4
P :
’
M \
~ J !
|
|
o ‘3.9 | .
‘ . .
) 1 - o
N \
. : , ‘ \ ’
’ 23
1 ' '
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- .. . N . f; . 3 . o
. - " J/ASSIGNMENT 6-A-3 - S
- " “ ’: . R .
— ) ) Title: Gasket Selection and Measurement . . i
- . 1_ . ) \
“Objectives: ” . : . - )
' 1. Be able t[) ldcnnf\ tht. gﬁfﬁrcnta pes of gasket materials and the service they are
" used for/ k ‘:& o v
. . 2. Bc ablevo take measurements for making a ring gaskct. . .
. . 3. Be ablé to take mcasurements for making a fu” gasket. /_, .

i y

Assdried gasket marerial

_ ° 2. Manufacturers catalog ] K ’ )
3. Flange o . ‘ SR
£} Comipass ! ’ /
« 5. lInside and oucgldc calipers : ) '
’ . 6. Rule |

- 7. Two picces of poster board 12”7 x 12/

’ - . !
= Procedure: . -

1. Discuss different types f gasket material and how cach type is used.

2 Briefly dis¢uss how to take measurements for a ring gasket and a full gaskct

" Sugnmarize: \ ) .

“* "1 Nced for proper gasket material.
"Testing: '
. 1. Why are ﬂan’gc/gaskcts necessary? ’

. Assigniment: . ..
Complete assignment 6 A 3 in l.xb manua]

. - »

~ |



' ' ] H l

| ’ ASSIGNJ\‘ENT 6—B-1 : ’
Y | ] : \
b . : Tiele: Open Feed}Water Heater ;‘
, : | S
. Objecctives: B . . .
- © 1. Be able o idenafs the parts of an open feed-water heater and thé purpose they
. ,

SCTVE. -~ Y

2. Be able to tracd the path of steam. water. oxygen. and other non-condensible

:.'"HSL’S- ) . i:
/ j A ¢ / /
Aids: _ '
: 1. Open fcc/;/v_vatcr heater in boiler room /o
%, . ’ : /
Procedpre: - . .
1. Wich hcatcr‘z};cn explamn where steam condensate and city water, lipes enter.
2. Show how daygen and non-congensible gases are vented. C
. 3. Explain purpose of trays and internal overflow. : -
. S /4)1scus> danger? involved using open feed-water heater in re]anon to botler. ere.
N .t
Summarize: -

1. How heater works.
2. Results-of water too hot_and water not hot enough.

Tesung: ,
1. What arc the dangers to a bouler 1f feed-water temperature is too hot? 1if too cold?

. Assignment:
Complete assignment 6-- B- 1 m lab manual. .-

ERIC - ’ " \ . .

. | .




ASSIGNMENT 6-~-C~1

L 4

Title: , Feed-Water Ré“gulat’or‘

Objectives: - ca [
.

Be able to 1dcnt1h tlu internal parts of both a mechanical and an clectrlcal
fced-water regulator.

. ~

/[ .
. Auds: / ) .
\ 1. Cut-away of McDonnel Miller regulator
. 2! Cut-away, of Copes regulator
3. Elg

/nc:cr
Proccdur :
1

scush operation of both regulators.

E\plam location.and why location is so critical.

Explain how to use clectric meter.

-

. L w
Summarize: - . .
) 1. Location of regulators -
’

' L2 lmpormncc of blowdown ’

-
’

7

, ]Tcstinn ' . "
1. What would happen 1if sludge weré allowed to accumulate in float cha
, ‘).

What happens to the Copes regulator when 1t is blown do
close? Explam.

el
QS\DO t opcn or

@
' ' Assignment: . s
. Complete assignment 6-C—1 i lab manual
f
27, N
. ' N . P
o : -~ \ . ‘
i // a
L) .
‘ /
. ! . — !
b :B ) .
' .
. . \“z.'u :
y )
. ' \
’ * © oy
. \ ] (
. 26 .
' ' . ¢ . \\
¢ : { i
Q ' a ! ‘
,

*

Sho# the ﬂoat chamber and point out why b]owdown is 1mportant/

*

2.7 Be able, to describe how both a mechanical and electrical fccd water rwulator
works.

e
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‘,>
!
o 7 T ASSIGNMENT 6-C+2 =~ . P ’
.- N - . ‘ oo AN .
: - * ‘. R . - Y
A : . Tilg: Low-Water~Cutoff . . .
. . ' . M ' - - by .
i ! * ’ .o CY ! .
v Oby:cuucs. : ) o, ’ :
.. -+ 1. Be able 1o idenufy the integnal parts of a low-water cutofT. )
- ©c 2. .Bé able to describe ‘how thg low-water cutoff opérates.” . , .
+ . “ ’ . T ' |
. T B * ¥ .
N . Alds: | . ’ . . . .
) 4 . . . .
1. Cutaway of low-water cutpff. - ot "y
2. Cpsaway of coxnbmatlon {ow -water cusoff and feed-water reuul.uux
3. Elccnc meier o c. s K
) « 4. Manufacturérs data sheet# . ’ :
N ’ . } ) - I *
Procedure: C o R $ oL
© 1. Discuss operation of 10\?/ water cutoff . ‘ // . e
. -
t .\
2. Discuss opcratLo‘n off’ combmatlon feed regulator and low- wat r cutoff
» Ay ' / ;
B . 3. Explam locﬂnpn and why locanon is so critical. 1 ] :
4. Inscigs why 1t s reCOmmcr&icd to havc a separate flow-water cutoff if e a
- comb-nmelon control 15 used. IR ! T
. . Lo i s . . v . , . L.
176 ,"‘ . L g e e e g 1 ’ .
Sumimarize: , . . i : . ¢ -
, 1. Locanon and opcratlon . "y
2. Reason for 2nd low—watcr cutoff when using combmat‘ron control.
e ) h ’ tu ‘ e ."’_ %
’ Testing: ] R Y . .-
. . . . ..
“s1. l)cs&;bc qperation, of combination regulator and low-water cutoff.
. . "t M , ., »
Assighmment: . a,
f . B - o
L. Complete assignment 6-C- 2 in lab-manual. .,
-
. ‘ . .
.
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] \‘.‘ ‘ . v j{, \\
~ ' ASSIGNMENT 6-C-3 o
L § . | |
¥ -
- | Title: Gasket Cutting ‘
. 1 ‘
‘ : : . ' ;o ,“
Objectives: . - 1 : -
8 \ b
’ 1. Be able to use a gasket eutter. - ' \ .
2. Be able to follow the procedyre in cutting a gasket. ¢ “ v
N i "‘“ ' )
'Aids‘: . ; ) ’ 3
*1. Gasket cutting kit ", i » ’
. 2. Curting board- ¢ N \ - .- ;
. 3. Poster board 12" x 12" . - ' .o
. ;4 RU}C Ve » ' A / <
- oo L & . .
- 5. Sheet packing { - . : < -
: D) LN . / ST e
Procedure: " P e - . L
1. Discuss parts of gasket cutter.and how it worl\s L \ :
ts (4] W .
.2. Show how to stt cutter for dcsued circle. to : )
‘ [
3, Stress. danger of blade and how to handle cutter onke bladc has been set.  \
e : A
4. Show h%w to set blade dcpcndmg on gasket thicknless. - ;
5. Asswh kets to be cut such as fuc],od s;ramcr, fced water rcgu]ator low-water -
cutoff, or water coltimn, B e et
A ' ) v "
- . 3 g « . » >
Sum{nar(zc . .
1. Care m i)andlmo cutter once blade Tas been exposcd R
) < L4 - ‘ - 1
& l © . | ., F
Testing: T ‘ .
R Why do you ﬁ.cl it’s nnportant to secure cutter blade bcforc Teaving a cuttcr’
/ . .- . 9 .
. . L , 3
Assighment: i ‘ v, /
. , ) /
omplete assignment 6—C-3 n lab manual. ‘ oo
/ . ¥
/ .
r $ !
. N . . \
- F e \;‘ . « s v »
- 4 ) ) - . . .
-~ ’ '
.
3 7 ' N ~ ’
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‘ | ASSIGNMENT 6-D—1 I : .
' g - . . P oo ,
) — <. , Title: A‘tmospherioRetum o L : ]
S Obje.gnves” ; { : - ! o
. .7 1. Behble ta, locate Lhe condensite tank in a system.. )

‘ " ° 2. Bepbleto idenpfy :ﬂhthc lmcs/gomg to and leaving the condensate tank. 1
K 3. Tojknow ‘why [an autdmiatic, ity water makc up 1s‘usod on andcnsat tanhs and
A © how they opcrzjl te. IR ‘ Lo T - Lo
A N B U A L
P Aids+ . I / \ - PR ” . \ S
e . “1. Cor dcnsatct nk n ‘oilcfrqu : } ) ’ . ‘ ‘ L \ Y
- ‘ ; . ,4‘ o ) - ' 7 . \
" . Procedure; fo Tl ' “ ’ ! " SO

.. 1.4Discuss all Ies an
'2: Dlscuss« reason for [the autbmanc city water makeup. 9 Y |

oo . /

L Summarlzc . | ! s o ) ' N
_ 1. Purpose of; cond nsatc tank. - L . J N, L -
~T . 2...Reason for autgmatic city water make-ip. *. ' . ’ d ‘
. ‘\ R . ».. ; . [N ' ; )
) Tcstin{;: B \ L , . o coa A A " .
' 1. What would Happen 'if city-Water make-up were fot installed and rcc%(ns failed to .
/ ) come back in:‘sﬁffici\cﬁt_ quantity? ) . //' o

' . N ! Y ' / .
. / . .o y . B . .
. Assignment: / ! SRCIPEN - . ,
1 ’

swnmcm ()-—I) 11n lab manual. - -

Complete

N v
.




. . > - | P a :
| . | . \ . *

. v, ' [
. ! - Title:  Vacuum*Tank - “o S i

[y

-~

| .

I . . .
" .|Objectives: 7
S0 I ablg to locate ﬁlc vacuum tankl'

2. mp, sclccmr swit| h

L

v ! \
. ‘ . | ‘

AN V' B ' |
adg oy L i ,
- . . . i B “ s «
. L. Vacuum ta\lkl bodcrropﬁﬂ / . . 5, | |
To- / \ : ”K \,. ’ . / ‘ \ E
Procedun? \ ! / - ;
% '
1. Discuss purpbse of vacpum tank in system.’ j e
-, ' ! A (Y
“,ov 2. Explain sclector swm:h and when it is used. . o N
. p ; - |
. 3. Discuss purpose of thermometer, .= * S A
4. Exphm air vent to atmosph¢rd and what water being dlscharged from vent would
indicate, Co- . RN

f
¢ B B

. ‘e . o ! LN )
Summarize:. , . /
. 1. "Purpose - y S / C-
. [+ ' L
2. Reason for 3-way’ selcctor ! - ’ PR

°

~ ~ /
5y e
. . /

& -
P T . O - ] ® LE .
1. If water is being discharged from ¢en vemt, twhat would chis™ indicate to
Y operator® o+ .. } '
. ¢ il ) .

.

. Testing:

=
¢ Assignment: . ; \ L , o

1. Complete assignment 6-D~2-n lab manual. . . .

-
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& -  ASSIGNMENT 6-E-1 It <0 . . 7 LT
Y  [Title: Reciprocating Pumps
- v i ’ l * | \‘ ! v ‘
Objectives: - i j ‘ ‘ \ . E
1. Be pble to completely :Jtnp down a re 1pré“|cat1ng pump. >
{ !
Cooa Be able tp thoroughly 4lean steam and wa er_side of recnprocatmg pump. S ‘
S - . i '
~~==3.1 Belable togeassemble ahd set the valves of a feciproc ting pump.
> ! i
1‘ o | ' S | } b
‘Aids: i ! ’ ' (, H ' J / r
- P . AN ’ J ] f
1 [Cut-away of reaprocating’pump R ! A
,J 2. 1Data sheet on how to set valv'bs ‘o
{
" 3. [Tools needed to dismantle ‘pump. , -
v !
Procedure: | / l' ’ [,
1. ‘Usc' cut-away of recxprocatmg pump and review parts and.nqperanon |
2 \Expl‘un why pump cannot stop r mid- posmohr ‘ " /
3. [Explain what controls team and exhaust to and- from the ‘steam cyhnde{
" 4. Discuss how one va]vc ‘controls both stcam and exhaust. .- / .
57 DISCUSS 1mportance of maerg parts before dismantling. ‘ . :
. “ " /
~ 6. DISCUSS student’s rcspon§iblllty for all pump pdtts once dlsasscmbled AV
. X \ . ! ; | .
7, E\'len how to set pump in mld-posmon. . . S
\ , N ’ - . . )
8. Discuss mnportance of properly sccurmg a rc;ciprocanng pump and tagging 1t out -
* when 1t is live equipment. oo . ;e
- Stimmarize: A e ) . -
1. Secure and rag out propeily. g .. o
2. Mark before dismantling, g <. )
& v . » o K . ‘: i
Testm . oL o L 7
r ) ) \ Mo .
Why 1s 1t unj@ossnblc fora pump to stop In \ mid- -position? ( K
" ’ !’.‘ > - 2 \ \‘ /
: ; . . ,
Assignment: d ‘ L -
’ ~ . . ¥ B t . . ]
. Complete assxghmcup 60-E-1 m lab manual. . . ,
- ’ oo by
“ e . b
: . .
< . ¥ .
< H ’ ~
- * 1‘ .
g ‘ ,
. * 31 . '
. , . . o .
N . ¢ *
‘ A o \
N L , . t\ - . - Y.
N . . v
- 2
e
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Objectives :

’

-

. "' v N
Aids: . ‘ . A

-~
.. “

Procedure: |

-

3. Dcscnbc procedure to follow in stripping pump. :
‘ :
Summarfgc‘?ﬂ . )
. Principles of operation *_ . ' .
s . ) . B //
P Tcstmg \ '
- 1. Why 1s it wise to mark puinp bcforc stnp lng P
: . N .
Asmgnmcht ' , j . )
oo 1. Complete assignment’ d E-2.in lab manual.

" ASSIGNMENT 6—E—2

Titles, CeLVtﬁf,ugal Pumps * “\

P
.

1. Be able to compl tely strip down a.centrifugal pump.
2. Be able to describle the purpose of all internal parts. .
3. Be able to rcasscmb]c pump to reassemble and check for freezotation.

Cut-away of centrifugal phmp . , -~ " |
Manufacturers catalogs % ‘
Tocj‘s' needed for dismantling ) P

,WN:—‘

“

- 1

1. Using cut-away describe internal parts ahd how they work.
2. Discuss reason for'marking pump. ‘

'
A}
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6-E-3

IR R
T -

vy L ASSIGNMEN
g \ '

-\, ' \ itle: Injector

jectives: ‘ )

] |

2.
purpose of all valves on these lines.

3
r' »
o/ /
A.idS: . !
1. Cut-away model of injector /
2. Injector in boilerroom '
\ i
. . \
Procedure: . .

1. Explain mternal parts of injectdy.

"

2. Discuss lines coming to and ieaviﬁg the injector. *

3. Explan how to secure mjector for safe removal.

4.
drum!

~

w

, Summarize: B

¢

~

",// /

<

ERI

e

v

1. Theory of operation
2. Need for check in city water line

‘

}

‘t:zf ” *
By N

~

LA

Discuss purpose of check valve in city ‘water lin& feefling injector.

»

>

M

e 2

1. Be able to locate and descnibe the purpose of a feed-water injector.

/ — .
3. Be able to completely strip an inj¢ctor, clean it, and reassemble it ready

>

A——t
.

\
£

f .

¥ 1
Be able to trace lines coming to and leaving.the ijector. and to know the

for service.

Discups why steam line feeding injector must come from highest part of steam

3 .

1. What would happen 1if (lpeck valve in city water line failed and injector kidked

Testing:
out.
. .’ r
[ R LIS ‘
Assigriment: .

’

1. Complete assxénmcnf 6-E-3in lab manual.

‘.

[

<




‘
~

’ .
.
- .- , ! . ASSIGNMENT 7-A-1
L . \
. A - ! ,
tt . “ Title: Steam to Water Cycle - . s
’ | : - r’ ;
’ Objectives? n . I ; .
~ . R
& - ) 1. Be able to sketch and explain “the stcam to water cycle. f : -
K 2. Be able to describe how condensate returns: tothe system. . '
} .. -3. Be able to explam why itis i\mpdrtant to save condensate.
Aids: :
_ Boilers
i Steam lines . ' ) .
* . . x .
J Domestic hot-water tank N \
. i ’ Vacuum return sy steh ‘ .
v . ‘ ¥ . \
' Procedure: ' ( , \
, 1. Track the steam line as 1t comes from the boiler to ’hc Tow- -pressure hcadcr
. * s L L J :
‘ 2. From the stcam header. trace the steam line to the domestic hot water tank: then
. . . - »
,  trace the condensate line back to the vacuum pump.
‘ 3. Show and cxgl.nn the purpose of cach ﬁttmg, valve, and control in the s§ stem.
, ' 4. Describe how heat 1s removed from stcam m the domestic hot water tank:, then
describe how condcnsnc returns.to the vacudm pump. .
5. Explain why it s important to save as much c,o'ndensatc as possible for reuse.
. Sununarizew .
+ -1, Répeat tracng the complete system and explain the purpose of all the parts
within the 'system. Y -
~ . . . : (3
¢« Testing: f . i
) 1. Namesall ;hc parts that make up’ "a stcam-to-water system. T
. / 2. What is thc/purposc of cach part you have named? B}
. v’ L R . :
o Assignment: -
v . 1. Complctc assignment 7 -A--11mn thc lab manual.
4 | -
- |
v . ! . -
/ @ ~ ) ¢ .
' 34 ' ’
- 7 2 ¢
. / . - >
Qo - . : ) — "
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/AFSSIGNMJ,ENT 7-A-2 N

.
e
~
.
-

Title: Steant Headers '

Objec tives: .

~

. "Be able to locate and explain the purpose of . the high-. medlum and low-pressure

steam headers.

g

high- and the medium-pressure headers and between the medium- and low- -pressure
headers.

2. Be able to locate and explain the purpose of the cross connections between thea

3. Be ableto locatc and explain the purpose of all thc valvesson the high-. medxum- .

and the low- prcssurc steam headers.

<

- Aids: - o )
High-, medium-, and\low-pressure headers and fittings .

Procedure K

1. Show, identify. and explain the purpos¢ of each steam header. -

2. Show and identify all valves and fittings on each steam header.
. 3.. Show-rhd explain the purpose of the cross cannections between each header.
4. Show where tﬁ'c/safcty valves are located on the medium- and low-pressure
headers. Also the location of the safety valve namie*plate data,
Summarize: £

“1." Track flow of stcam from number two boiler through each header until it leavcs
_ low-pressure header.
- 2. Idenufy cach fitting and \alvc as you come to it.

®

Testing: -0

1: Wy do we' have safety valves on the low- and-fredium- spressure steamn headers
but yog the high-pressure header.

. .Name all parts attached to the headers., o7

2
“ 3. What s the purpose of the parts?
Assignment:

Complete assignment 7-A-2 m the lab manual.

K}

/s
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ASSIGNMENT 7-A-3 , p

1)

. - ' Title: Use of the Nipple Chuck ¢ ———
4 ObJCCEiVCS'
= “Be able to explan the purpose of a mpplc chuck.
2. Be ab]c to use a nipple, chuck .
. Aids: - ‘ .
Pipe cutting and threading machine
‘ _ Set of pipe nipple chucks ) ’ o
*h Blagh ron pipe
C Soé "stonc : ‘
. Rule ) . b
' \
, Safcu chcck~out 15t . \\/ |
) Procedure: T \ -
1. Sct up pipe threading machine for use. Explain safety practices to be followed
- f %
C. while using madhine. \
: . . Q% =
. 2. Explam safety \(lcd\ out sheet and the need for it tolbe completed before t lns\
Lo e 8 assiznment 1s smr\tc v \ . s
<
- . .
. e N & . 1 .
( ) } <7 3. Explam the purpose and show the parts of the nipple chuck.
e } . .
L 4. Demonstrate how to cut and thread a pipe nipple.
I ate pipe nipple.
= : 5. Clean up pipe machme, ete. y
Summarize: :
: 1. Swess the sifety check-out sheet. )
-7 2._ Explain in detail how to cut and thread a pipe nipple.
< r~
. Testng:
7 ‘
o 1. \Mmt are some of the possible dangers while using a pipe threading machine?
o : , 2. What steps ‘Q‘ necessary to cut and thread a pipe mipple?
I( - » - .~
/ . "‘»
Assignment :
Complete assignment 7 -A -3 1n “the lab manual. :
P &
. . »
K /\ 2 ' " -
- N ' * ‘\
o .

ERIC

* .
.




Objectives:
g,

2. “Be able to complete a pipe fitting job. \
3. Be ablc to test a pipe fitting job for tightness.
. L ‘
Aids: ‘ - !
+ Iron pipe and fittings . “ )
Tools N ! *
’ Pipe fitting compound ) . \ ,

Procedure: - : . . ’ \
1.

Suminarize:
1.

Testing: : -
1.

5

3.

Assignment:
Complete assignment 7 A 4 1n the lab manual.

ASSIGNMENT 7-A-4
™
. Title: Pipe Fitting

'

Be able to lay’ out a pipe fitting job.

Explain the piping layout chart as follows: ’

a. Measurcments -

b. Center to center . \ T -

-

e Center td'end - . .

d. End to enql.

Show how to take the above measurements and how to allow for the thread 1n

the fittings. :
» : . - '
Demonstrate how to cut, thread. and assemble a pipe job according to the layout -
chart. : o -
O

Show how to chech for nghtness by connceting to water line.

[

How to mecasure. v

-

a. Center to center
. Center to end , .
¢. End toend

How to” assemble ' <

-

What is meant by center to center measurement?
What 1s ‘meant by center to end measurement?
What 15 meant by end to end measurement? "



ASSIGNMENT 7-B-1

¥

Title: Main Steam Stop and Automatic Non-Return Valves

Objectives: . i
- 1. Be able todenufy the mecrnal parts of a mam steam stop valve.

2. Be able tosdentfy internal parts of an automatic non-return valve.
3

Be able to desenbe how an automatic non-return valve functions.
-

- ! v
Aicfs: )
Cutaway of a-main steam stop valve
. Automatic non-return ‘valve
Manufacturers data sheets
"
ProccdurC' , .
- Dismantle ;nam steam stop valve and name cach part. Explain
\\gd(]l part and 1ts location 1 th(. valve.

H

a

. . y .
Show lmw the valvc 15 assembled and checked for free operation.

B

. PN ¥
Dismantle the automatc non-return valve &pd name cach part. Eixpl‘nn the
function of cach part and its locauon in the vw&

. 1 < - ’\A
Show how it 1s assembled and checked for free operation. ]

—

.

_Summarize:

1o Namie the parts of cach valve.

2. Explam how the non.return valve functions.
1 . )
Testing: | \ '
1. Name the parts ot a mam™steam stop valve,
¢ T~

2. Name the parts of an automatic on-return valve.
3. How docs an automatic non-return valve work?

—_—

Complete assignment 7 B 1 in the lab manual.

Assignament:

P

Aruitoxt provided by Eic:




.

Aruitoxt provided by Eic:

ERIC

Objectives: .

ASSIGNMENT 7-B-2

L4

Title: Pressure Regulators

1. Be able to idenufy the partsof a pressure regulating valve.,

2. Be able to describe howka pressure regulating valve functions.

3. Be able to dismantle a pressure regulating valve.

4. Be able to assemble a pressure regulating valve. -« ’

5. Be able to test for proper functioning of a pressure regulating valve;

. . s " -
¢ A . h d
Aids:

Pressure regulating valve - .
SN

Tools . )

T Progedurer - __

1. Dismantle pressure regulating valve and namie eachpart. -+ - -

Rl

w

Explain the function of each part and its location in the regulator.
Reassemble the regulator showing how each part fits together.
Show how it is checked for free movement.

Demonstrate how to test regulator with air pressure.

Summarize:

1.

Testing:
1.

2.
3.

Review
Dismantling ) N
Assembling
‘Testing

Name the parts of a pressure regulator.
What is the purpose of each part? .
How does the regulator function? .

Assignment: -

Con

plete assagnmcnt,7—B~12 in the lab manual.
A ‘\




ASSIGNMENT 7-C—1
. Title: Non-Return Traps
. * >
Objectives: e A
1. Be able to describe the tuncuion of the following traps:
¥ 4 Float " . : N
b. Thermostatic ) . .
« Imereed bucket

. .
’

20 Beablgto cheek and sepvice a steam trap.
.
. . N e .
a . - ,
. < ’
Auds: g o

- Float yteam trap :

.

L3
Thermodtatc steam trap : ! "
Inserted bucket sgeam trap . .

Set of tools. for dismanthng and reassembhng

» ) -
.
—. e

o

v
"Procedure: . . s
" 1. Disassemble the float steam trap stating the name and fungtion of-cach part.

; 22, Place pares T order for:assembly. Assemble trap showing how cach part fits
-~ . .. N : .
together, ! . . _

N +

H
3 Repeat steps one and two figst for the thermostatic trap and then for the mverted
L4

—

bucker steam trap. <

Explam the need for caut

-
5%\& how to secure th

6. Show how ¢

n when working on live stcam?
3

7. Esplam how to clcansand service the steam trap., -

8. Show how to test steam trap. . °
Summarize: .

1. Evplam ow to remove steam trap from service”
2. Explain how to-cdecan’and service the steam trap. .| - .

Testing:
-
1. Name the parts of cach steam trap. ™
2. How do you sccure a steam trap before removing 1t from che steam Tine? ~
ASsignment: . ‘ g—
Complete assynment 7 C 1 1n the lab manual. !
. N ~
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’ ASSIGNMENT 9~A-1
Title: Oil Tanks and Piping
. ! ‘ o
- Objectives: , b
. 1. Be able to change over fuel oil tanks. .
2. Bt ablet to transfer fuc] oil fronmrone tank to another. o R
- \
: : Aits: s ‘
, .. * ‘
Fuel oil tanks ind piping - . v
: . . R
’ ‘ o
Procedure: : .
1. Trace the fuel ol lines to each tank and 'éxp]aln what each stop valve and fitting
is for. ). o ) .
5 ’ \
: 2. Show how to change over the fuel oil tanks — “first No. 1,tq No. 2 and then No.
2 to Nox 1., \ T
. i -
- 3. Show how to transfer fuc] oil frommb. 1 to No. 2 tank and then from No. 2 to
yNo. 1. ‘ I
. a -
4. Explain the possxb]c‘glangcr of ovcrﬂowmg the fuel tank whllc transfemng fuel
) oil. . _ 0
: ) - \ " il ;
. Summarize: . T
' . 1. Simulate a change over of fuel oil tanks. \ N
: " Simulate transfc}\{mg of oil frodn onc tank'to another. ’
+ 3 Stress the need fér checking all valx,g: positions before leaving area.
Testing: N ' \, . ' ’
1. Can you leave the area Whl](. transferring fuel oil? Why?
, 2. What valves have to be+chariged when you change over tanks?
k" . 3. What valves have to be changed when you transfer fuel oil?
= ¢ ", N
- £
Assignmnent: . .
("()mplctc assignment 9 A -1 in the hb manual. . .
1
- a ,% » ‘
s “ . .
: , ) ' i
o . ) .-
A 50
> ' . . .,
- ‘\ > 41 . . %
. _
L] 2 ‘
.
Q . ) -
ERIC ' . ’ “
-
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S * ASSIGNMENT 9-A-2 '
-~ . e . ‘g » .
Title: Fuel Oil. Pumps and Heaters (Changlng Over)
) Objectives: "a \'Q . )
. © 1. "Be able to change over fuel oil pumps. '
/ - . " 2 Be able to change over fucl' oil heaters, o iR : -
Aids: o a L . . .
-Fuel oil pumps . ' - '
Fuel oil heaters o o K
Procedure: - v ; - v '

ERIC

Aruitoxt provided by Eic:

“~

1. Traée the flow of oil’ through the fucl 01] pump and the hcatcr
2. Explain the function of éach valve and ﬁttmg

3. Show how to change over the fuel oil pimp and the heater.

4. Stress the importance of makmg su\(eﬁthat all valves are in the correct posmon,

v . ; S .
IS

Summarizc:', . .
1. Repeat steps tivo and three in* the procedure. |

Testing: ~ . . 5. 7 )
1. Describe tH€\flow of fuel oil as it passes through pump and heater.
2. How do you [change over pumps and heaters in the fuel oil system?

Assignment: 3 e
Complete assignment.9-~A-=2 in the lab manual. < ) .

X
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¥ . |
! le
| ‘ : ‘ Lo
; ® . ASSIGNMENT 9—A-3 . )
> “
4’” o l.
Title: Gear Pumps _ : B
1 ’ ‘ H - )
: Ob]cctwcs ' . . ) . ; ’
) 1. Be able to dlsmant]c a gearty pe pump. NS oo ‘ ,
2. Bc able to locate and describe the purpose of all mtcmal parts.
& . 3. Be able to reassemble a gear-type pump. . ‘
« . ] / ¥
. , \Aids: ) . ' IS
Gear pump or model ‘ ooy :
Manufactirers catalogs _ o , . ) '
] . ' .
¢ \ . .
Procedure:’c ) } .
1. Exphin the importance of marking the pumnp before dlsassembhng .
. / 2. Show how t6 mark tlic pump. ‘ .
‘ 3. Explin how to disassemble the pump, clean it, and lay out the parts. ' ' T
4. 1dentify all’ parts. Show location and explain the purpose of eath part. , . . '
< y
5. Exphin Now to reassemble pump and how to check its moving parts for free . ' ;'
4 I
movement, ~ LY
s N \ N
Summdrlze T A
1. How to mark, disassemble. and asscmb]e the gear pump. € - - C
, . -
2 , .
, . 2. Name parts of the pump and the purpose of each part. o -
. . b J
Testing: . ) . .
4 N . [
b, What areisfe mroving parts of a gecar pump? What ate the stationary parts?
2. What is the first thing you must do before disassembling a pump?
3.. Explin how you would gake a gear pump apart. ) s |
4, EXplin how you would, reassemble the pump.
. e : -7 ~. . ' -
. Assu,nmcnt‘ o ’ ‘ .
{ C omplctc dssmnmcnt 9-~A 3 in the lab manual.
' . . .
£ .- ~
. v ‘ \" ‘)
A . —
” . * .
” ;
- ~ ' ' \
- 5 - < .
H \ .

.ERIC. - P o :.
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Al hd s - ~
- . v . -
s . ASSIGNMENT 9-*A—4  * e o
L - . - .
) ) Title: Pressure Atomizing Burner -
o | .
< ¢ ! . . Y ~ . i ‘ . ."
- Objectives: : o
1. Bc able to disassemble and assemble’ a pressurc atomizing burncr .
2. Be able to identify and state the function of all parts of a pressure atomlzmg ‘
. ‘ . burner. " . o .
© 3. Be able toset up, adjus’t. and fire off a pressurc “atomizing burner. el
N . . . - . ‘ . t \ -
N Aids: .. . - I
¢ . Pressure "atomizing bdmer - . - '
. . . *
! .. 5 ! 3 }
R . Procedure: A - ’
_.'1. Explain how to disassemblea pressure atomizing burner. Stress the.marking « of the’ :
RS parts as they arc taken apart. . . : .
o < 2. Expliin how to clean the parts and lay them out for examination. ' .
F ST L
oy 3. Explain how to reassemble the burncr and test for frec movement of parts.
\AA“ t o L, . M .
v : ‘ 4. Show how to set clectrodes for correct g'ip . ‘
. . 5. .Show where burner is to be set for test run and explain.how- thc run is to be
AN conducted, ,
‘ ‘ 6% Explain how to adjust burner for good combustion. L.
’ .
" e ~— Summarlzc' : .
G Marking of parts
2 + Setting up-bumer for testing .
3. How™test run js to .
. Tgstmg N - . N
‘ 1. Why is it nnportan to mark all parts? - o
2. How far apart are the clectrodes? . ‘ L )
! - 3. Explain how you will test ‘burner, , = < ‘. .
L P, c . ‘ N .
Assignment: ’
4 . (‘omplctc .1551gnmcnt 9--A 4 in ' the lab manual. : . . '
. h . ; Ve - T
v ] [ ;\N\ ‘ ~ °
\ ! S
N v ~. ’
, o 5 3\\« \ A ’ ‘L ‘
st J \\\
— R \ b
- ‘ e ¥ -
. .
. ’ .
: \ )
Y =
\‘1 ‘. 1} N a ‘ 4 .
ERIC - : - FY S
) . ‘ : . \
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) , ~ ., ASSIGNMENT 9-A-5"" Lo
e » - . ) .- \ '
° * . . - -
: .. Title: “Rotary Cup Burfier- .o
‘ ObJLCt& - . s T
. 1. Be ablc 10 dlsasscmblc and .lsscmblc a rotary cup burer. o
e toa . . s ~ !
. Aids: Y ’ . .
. Rotary cup burner
Tools . . . . .
- ’ Y - ’ '
" Procedure: ' '
’ 1. Explain in detail how to mark the burner before dls“scmblms. , '
2. Explain how to disassemble all parts of the burncr. &
3. Explain h Low to clean and inspect the burnct parts forswear. \ .
" 4. Explain how to reassemble the burner and check For frec }movcmcnt of pprys.
e ! ' . : . g -
v Surmmmarize:
1. Stress the need for caution while taking bumcr apart and assembling it. {
- t\o .

2. Stress the importance of i inspecting parts for wear.
K

< .

\ Tcstmg : "
) \ L. - Why do you have to work carcfully- whcn dlsmantln:tg or dsscmbhm., a rofary LUP
" burner? |
' - - I'e
AN t
4 Assngl\mcnt N '
r (‘omplctc asswnmcnt 9 A 5in the lab manual. ‘
. . . ) I
.- : |
’ "
“w \ .
) - .
. _oe \ ‘
4 - . > “ . .
N \
§ -
: . \
| v ) i . N )
. . N ;
- . v s N |
2 i .
: - \
' L]
. 3 » | N -
. . -
[ - \ FE ]
o4 - L.
. 45 - I
- 4 N . |
-~ : S ) . .
) . v i .
Q . ‘ N
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. R - , ASSIGNMENT 9-A-6 )

. SRR ¥ ,
j’: ] B .o ' ' v Titlc:.’ Air Atgmizing,Burncr . . ® vy
- - A (. N - ' ‘
’ : Oblectwcs: ’ T e } ‘
\B L " 1. Beable'to lcfennfy the pa‘rts of an air atomizing burner. , .
- - 2."_Be able to perform routine maintenance ou*the burner.
Aids: - ' . o
O ¢ s 1. Air atomizing ‘burncr on No. 2 boiler - ’
. B .o - - . .
v " * ' h v *
" 7 Pro,cédure' ' o Lo .
- o Show studcnt No. 2 burner and 1dcntqu parts. , : )
A . 2. derit make a one- lmc drawmg and show the following parts: D
o L -« a. Burmner tube - " - ‘ . ’
‘ e L b. Oil puinp and air comprcssor - oo ’ Lo
. , ' c. Primary alr line , oL : . ' )
ot L d. Lubfcating oil-air tank s : . '
- . . ¢ Air compressor filter - ‘ ) - ’
: ‘b - f. Modutrol motor . ‘ T e
% R fg. " Low-firc adjustn}cnt SCTOW, hlgl) fire adjustmcnt screw ‘ g .
. . h. Control panel box - . : ) . o
. ) D i.‘ 0il sokenoid valve e ’ ’
L j- Primary air pressure gage’ - " ‘
AR k. Primary air adjustmént valve - ) ) . S
N I Gas pilot solenoid valve . S . C
> '\ < m,-Lube oil cooler  ° ' "~/’ (/ : - B :
oo 0. . 0il emperauire gage’ . PR e
) . . . o.  Air shurter L . o oo ,
'.‘a_ o & . ' ps Fuel oil heater. Y / . 9 ) : ‘- .
L s ° - ' .
T .+ - 3. Trace thc fuel oil through the butner and have student show dlrccnon of fucl oil
" ﬂow on drawing. )
. ' P <
C L " 4. Show student wherd oil-air tank lube oil level s dctermined.
) ' 5. Show student how to clean ajr. compressor fileer,”
6. Show student how to clean fuel oil strainer. )
Fr S » . ) - ‘ ‘ ' y ! R - R
Y., ¢ Summarize: ‘ ‘ ¥ '
y 1." Have student identify ‘bumer parts. - » . .
_ P 2. Have student perferm routine maintenance on burner. )
- ) | . ‘s ¢
<. Assignmeot: . Lo ) / 1' ‘
’ . (‘omp]etc assignment 9 A--6 in the lab manual. / X o
c: . 'v [l v . . '/- . — }1’/ / '
T 55 . [ o
46 . [y ' -
‘» ‘ ‘ .
. ' -«
. . -
, . .




5 ' A ASSIGNMENT 9-C-1 .
. ) . ; -Title: .Gas Piping, .Valves, and Fittings ‘ 7
_ Objectives: j > '
s . 1. Be able to identify the parts of a solenoid valve. .

. *+ 2. Be able to describe how a solenoid functions.
) 3. Be able to identify the valves and fittings found bn a gas line, . ’
Aids:

The solenoids. valves and fittings found on No. 3, No. 4, and No. 5 boilers.

' \
= .
. * N

~ .

-
. .

.

Procedufe: . ‘ -
1. Show and name the parts of a solenoid valve, andexplain how the vahe
' functions. )
’ 2. Explain how to scr micter and, test coil for continuity.
A 3. Explain how to rcasscmblc the valve.
T
4. Namec-all the valves and fittings on gas lines for boilers No. 3. No. 4, and No. 5.
o ’ S
. 5. Explain” what cach valve and fitting is for and show how to read th gas pressure
. gages. . . . ! ’
, .
. _ . . .
. Summarize: - . .

1. Go over the parts of the gas lines stressing the function of cach valve and fitting.

L o e .
Testing: . . oo I .
. 1. Name the parts of a solengid valve. . '
. 2. How docs the.solenoid valve function» - | 4
" 3. What valves and fittings are fotind on the gas lines on No. 3, 4, and 5 boilers? .
“* & Explain the purpose of cach valve and fitting. » ' .
- . - - Yy .
. Assignment: : | : \

anual.

. . Complete assignment 9 C -1 in the lab m

L3 -~

ERI!

Aruitoxt provided by Eic:




ERI

Aruitoxt provided by Eic:

ASSIGNMENT 9-D-1

. Title  On-Off Controls
Objective: Ut
1 Be able to adjust the settings on a pressure control, a modulating-pressure control.
a vaporstat. and an aquastat.
. Aids: * .
1. Pressure-trol ) .
2. Modulatjng pressuretrol
3. Vaporstat . “"\
4. Aquastat o
5. Data sheets ’ L
. . !
6. Continuity meter 3
. .
7. Screwdriver' .
. ( ‘
Procedure: X T
1. Assign controls to student. ) )
2. Discuss operation and use of cach control.
: 3. Discuss location of controls in Qur plant. . .
s#. Explain importance of examining mercury tgbc at least.once a year.
5. Show student how to usc continuity meter. .
R
. ‘e . *
Summarize: w e .
1. Location and use of controls ) ‘ R \
2. Danger involved in not checking mercury tubes .
Testing! ) ’ »
1. What is meant by operating range?- L = e
2. What is meane by high and low fire?
Assignment: ‘ B , —
T Complete assignment 9- D=1 in lab manual. . . :
J . . . C . "’ -t
. . ] .
. LN “ .
‘ f 7 ’ .
+ - ]
y -~ ‘
1 - q -
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ASSIGNMENT 9-D-2
v o, . - ’ ' .
N Temperature;Pressure  Regulators and Relief Valves - - : .
. e PR
Objectivest
17 Be able to identify the parts ofaTcmpcraturc-Pmsurc regulator. .
=
’ 2. Be able 1o’ descnibe how the Temperature-Pressure regulator funcrions.
: 3. Be able to identify the parts of an oil-relicf dalve. - -
1. Bc able to dcscnbc how the oil- rchcf valvc funcrions. .
i , - PR . . .
o Aids: ’ \ ;
_ Temperature- prcssurc rcgu]ator . \ ,
‘ . . L .
Onl-rehief-valve - ’
' ' "
PR . ~ - /’ A .
Procedure: 7o ST T ’
l. Show and name the parts of thefemperature-pressure regulator. '
Exp]am how the temperature-pressure regulator funcuons. :
ain how to disassemble and asscm}l&c)hc temperaturc-pressure rcgulator.
. ' . Show and fiame the parts of the oil-relief yalver Lo S
5. E.\'plam how the oilrelief vage functions. " g
6. Explain how to disassembly/and assemble the oilrelief valve. ‘
s » - A .
¥
Summarize: - o, Pt
~
1. How to take apart and reassemble the temperature-pressure regulator and the
- Jiof o . © .
(?1] relict \a!‘u. _ e . o
2 Seress clearthg and laving out of parts to preventloss. Y -
¢ ' -~ - .
. = -
. Testing: //(
: : —
- 1. Name whe parts of a temperacure pressure regulator. " ye 4
- % -~ - -
2 Name the pares of an ol relief valve,
3. Explam how cach funcuons. - - ,
. _ .
Assignment: . ' .
Complete assignment ‘) D 2 the lab manual.
S L P
' /"
's -3 4
e : ‘ -
% v\, . 1 .
. ‘.,
. et e - -
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. " -~ y - . Al
\ & (el ’
58
N -
. 7 q _
. .49 , : :
(S S, . . R
ERIC . o o
; . . , .



ASSIGNMENT 9-D~3

N ) . . - Ticle: Programmer .
4
Objectives: E .
) 1. Be able to identify the parts of a programming control.
. 2. Bc able to show where the wires on the terminal block go.
. 3. Be able to check continuity on one pair of wires. ' N
¢ I l - N
Aids: ’ '
1. Fireye programming control -
' 2. Fircye bulletin EP522 =~
. 3. Continuity meter .
. Procedure: i i )
i . i 1. Assign fireye control to student.
2. Discuss purpose of the control and the location in our plant.
3. Explin imporwance of the fircman heing familiar with the controls operation.
) 4. Discliss how to use the bulletin to trace terminal wires.
5. "Discuss ‘one complete cvcle. ’ ’
* Summarize! -
. 1. Go over and complete living cycle. v .
2. Importance of knowing how the control operates. /
vt & ) N . .
Testing:

1. Have studeht identify cam assembly. flame-relay. master relay and lockour switch.
Assignment: . )
Complete assignment 9 D -1 in lab manual.

1
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} , ASSIGNMENT 10—

Title: " Combustion Process

Objectives: .
1. Be able to describe the combustion process as it 'Eakcs placc in an industrial
fUrnilCC. .
. 2. Be able to deseribg the factors that can affect the combustion process. - .

- - A - < , )
Aids: * T ' .
Stcamn boilgr that 15 in usc.

-

Procedure: ' .
1. Explam to thc&tudunts that you will demonstrate the following factors that

o

affcct the combustion prouéss

a  Improper fuel-air ratio

Improper atomization of fucl

Reduction of furnace temperature

Insufficient time for the combustion of the fuel.

&

[adR R

Reduce amount of fuel. p

{\)
a8

‘ ' b. Increase amount of fucl,
c. Explain the results obtained in both instances.

»

3 Change atomization of the fucl'with primary air or oil pressure. and explain the

_results obrained.

- . .

) ’ s .
4. Reduce fumaee temperature by using a cold boiler or leave furace off for 4 )
’ 15-minute period. Explain the results obrained. ’
o 50 Inagdse finpgrate to maximum to show students that any further increase would '
. “not allow wiheient time for complete combustion to take place.
. ,

.

¢ -

. Summarize: v
- : 1. Explam the importance of the ‘proper combustion of a fuel in a furnace.
’ prevention of air pollunon. and good cfficiency to preserve our dccrcasmg fucl

supplics. .

‘

Explain the following:

(O]

2. Mnvture of fuel and air
b. Atomisation of fucl

¢. Temperature in combustion zone
d. Time tor the combustion process to go torcompletion

Testing:
T 1. What affcct% the -combustion process?

» 2. How does cach factor affcct the combustion process? -
. 3. Is it possible to have good combastion cfﬁq'cncy in a furnace and also prevent
pollution of the atmogphere? - \
Assignment @ .

Complete assignment 100 C 1in the lab manual,

~ -
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) : ASSIGNMENT 10-D~1 ‘ K
Title: Fyrite Analyzer

a  Objectives:
1. Be able to dismantle. clean, rechargc and assemble a fyrite C02 tester.

" 2. Beable to use a fyrite CO, tester. ©
3. Bce able to interpret CO, rcadings. o .
S S . ~ .
© O Aids: . “

i Fyrite test kit ~
2. Replaccment parts kit
3 Datasheet

Procedurc:’ \
1. Assion necessary material to student.

2. Discuss danger of fluid inside  fyrite tester and how to manage it safely.
3. Explain purpose of CO, rcadings-.
. 4. Define CO,,0,,and CO. ‘
) 5. After student has cleaned and recharged tester, explain® how t to.usc tester.
\ 6. Check finished results.
Qumman/c '
. Dangers of caustic ﬂund ) ‘
2. Purposc of testing fluc gas. 7
. ‘e
Testing:

1. What would you do if you spilled some Fyrite liquid on your hands or arms?

Assignment:

Complete assignment 10 -D —1 in lab manual.
- - /
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Aruitoxt provided by Eic:
\

ASSIGNMENT 1-D-2.

Title: Orsat Analyzer

Objective: P
1. Be able to prepare an orsat analyzer for testing boiler flue gas.

2. Be able to set up analyzer in boiler room.
3. Be able to take a flue gas analysis using the orsat analyzer.
4. Be able to interpret flue gas readings.

Aids: ) «

1. Orsat tester -

# ¢ 2. Chemicals for orsat

3. Instruction sheet

Procedure:
1. Assign necessary material to student.

¢

2. Discuss caution needed when renewing chemicals.
3. Explain how to get orsat ready to take readings.
4. Demonstrate how to take a sct of readings. =
5. Have student explain how he would proceed to take readings.

6. Using board, show how to intcrpret reading.

Note:

CO, + O, +%CO should never be:
Above 21 not less than 18.5 with coal
Above 21 not less than 15.5 with oil ;7 =

Suminarize:
1.~ How to usc orsat
2. How to mterpret readings
Testing:
1. What does CO, represent in flue gas’
2. What does CO represent in flue gas?
3. What does O, rcpngcnt in fluc gas’ . .

Assignment:
Complete assignment 10 D 2in lab manual.

\
y

4

a3




ASSIGNMENT 11-A-~1

' k Title: Differential-Pressure Flow Meter

Objectives: 1 .
1 Be able to desevibe how a differendal-pressure flow meter is connecred to the line

and unit ™.
“ 2. To know how to blow down the connecting lines.
_ =
Aids:— .
b o (' v - v *
Flow meter and orifice plate '
. .(
Procedure: . .
- T 1. s I cvplam how i d to.¢l I
. Show and expiain how the unit is connected to.the steam lin
o ‘ 2. Dembonstrate how to:
i -
a. Remove the flow meter from service.
b.” Blow down hines from the orifice plate. )
~ N . .
. ‘ ¢. Put meter back into service again.
AR > .
. Summarize:
cplain taking meter out of service., - h
. tplamn blowing down meter. .
Explain putting meter back into service.
; Testing:
1. What is the purpose of blowing down the lines from an orifice plate?
2. How do.we blow down the lines?
. -
3 What dangers are there when vou remove or place a flow meter of this type into |
’ service® .. \
Assignment: - . _—
- Complete assignment 17 A 1 in the lab manual. -
! z
? * :
~ -
. 1
t
“ .
0t N v
»
63 ,
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O
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" _ ASSIGNMENT 11-A-2 -

~ . Title: Positive Displacement an

—

. Bt rdentify the various parts of a positive

2. Be able to disassemble and assemble a'positive displacement meter :
. ‘ 3. . Be able to describe how the Wdiéplaccment meter fuiegions
4. Be able to identify.the various—Parts of a variable area meter.
5. Be able to disassemble and assemble a variable arca meter.
- 6. Bec able.to describe how the varisble arca meter functions.
X . ~
Aids: - - "
Positive displacement meter :
. Variable arca flow meter . )
;o C S
Procedure: =
1. Explain how to mark the various parts of the positive displacement meter. -
2. .Explain how to disassetnble the merer. : '
3. Explain how the parts are to be cleamed and set out for. examination.
4. Explain how.o assemble meter and to test for leaks.~ .. e
5. Repeat the above procedure for the variable area meter.
Summarize: N o .
" 1. How to take each meter apart.
2. How to assemble cach meter.
‘ 3. How to test for lcaks. ‘
’ ' *
Testing: ) v

- ' . .
1. Why 1s it imporcant to mark the various pares of the' meters?
o —27How do you go about disassembling a positive displacement meter?
" 3. How doyou go about assembling a variable arca meter? .

4. How 1s a mcter tested after servicing?

.
Assignment:
. Complete assignment 11 A 2 m thc' lab nranual.

8]
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Aruitoxt provided by Eic:
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Aruitoxt provided by Eic:

ASSIGNMENT 11-B-1

\-

Title: Calibrating of Draft Gages .
Objectives: ’
1. Be able to use a test manometer to test draft gages.

2. Be'able to recalibrate draft gages using a test manometer.
Aids: R
Draft manometer,

Draft test gages
_Procedure: ' . :
i Show,and c:.plam how the draft test gage funcudns.

S

2. Dcmonstrau how to fake a rcadmg of the’ furnacc and brccchmg pressure with
the test gage. K ~

. ~

3. Show and explain how the draft manomncter functions.

¢ « ’
4. Dcmonstrate how to take a reading of the furnace and breeching pressures with

the. draft manometer.

5. Show how to cofincct the draft manometer to the draft gage of each boiler.

»
»

6. Show and explain how to compare readings taken.

- [ . - .
7. Show. how to recalibrate draft gage for accuracy.
{ \
. 8. Explai Now assignment chart is to be completed. -~ .
N . ‘ -
i L 8
_ Summarize:

1. Show and explam how cach instrument operates.
2. Show how and where cach instrument is to be used. : -

’

Testing: '

1. Whats the range of cach instrument that we have just used?

2. ‘Why 1t unportant to sct the manometer on a level sprface to geta zcero rcadmg

3. How can these mstruments be damaged through improper use?
' A\

+

Assignment:
Complete assignment 11 -8- 1 m the dab manual. .
.‘ ~
. .
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ASSIGNMENT 11-C-1_

Locating and Describing Thermocouples

; N (Review of 10th Grade) i ' v
. . \
Objectives: '
- . . RN
1. Be able to find the locanon of the thermocouples in our plang.
2. Beable to describe what each thermocouple is recording. *
A3
N * ’ -~
, : 2 .
Aids® , .
. . . . ) 7
Thermocouples in boiler room :
* Recorder and pyvrometer N 7
. . . . .
) ' .
Procedure: . !
~ Ay

I, Explain the purpose and make-tip of a :hermoi:oup]c.

2. Show where all the thermocouples are in the boiler room. ,
. . Y . -
. 3. Explan why 1t1s attached to each line. 4 . )
4

Show how to take a reading with the pyrometer. and check against the recorder.

\

Summarize: ,
1. Cover location and purpose of the thermocouples.
’ . " ’
_ <
i Testing: 2 ,
1. How many thermocouples, are there 1’ our boiler room? .

: 2. Do you think 1t 1s important thar they function accurately? .
: : -
. 3. Whats the location of thermocouples in our boiler room?
4. What lines are the thermocouples attached to? -
- . s
Assigrtment: . .
' 3
Complete assiggment 11-C~1 m lab manual, \
-~y a °
’ ’ - ~
4% ' 4 N N
€ » .. . N 7
~ -~ - ~ . * ‘
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i . . 3 '
- . /- *
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- ‘ R \\ - N .
“ - ' » :
5 . ' .
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- : ASSIGNMENT 11-D-1

A

Titlet Interpreting Recorders

| ' . ) | ' ’ oo )T

. \ Objectives; ' (
1. Be able o read data from ﬁ recorder. : N
T 2. _Be able to use thc integrator reading on flow recorders. ‘ -
by 3. Berable to use all data taken from recorders.” : ; /
. ; o |

Aids: - . : . ,
Brown recorder
Hay’s recorder

C e / )
Procedure: .-
) ~".1. Explain how €0 read a brown recorder correctly. Show how the chart lines are
divided.
' 2. Explam Irow to read the pressure from a Hay’s steam flow recorder.
30 Explain how to rcad the flow, from a Hay’s steam flow recorder. . ,

4. Explan thé integrator reading and show how to calculate total steam generated
3

..

over a 24-hour period.

-~
’

Summarize: .

4 +
1. Readmgs of cach recorder .
A \ .
2. Integrator calculations . :
. v i
Testing: . \
1. Have students read ‘charts and see if they all arrive at the same data.
. 2. How is the total steam gencrated for a 24-hour period known to the operator?  » |
Assigniment: ) :
. Complete 11-D—1 m the lab manual. . ;

ERIC © - : T )
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i - ¢ ASSIGNMENT 11—-E-1 . ‘ .
’ Toel
‘ . . . 0 »
Title: Maincaining Smoke Indicators
Objectives: . .
1. Be able to clean a haze gage.
2. " Be able to check the'hight source. ‘
3. Be able to change tRe lamp n the haze gage.
"Aids:
J. Haze gages m the boilerroom . .
./ —/
Procedure: . -
v ~
1. Explam how «the haze gage funcunions. Show source of light and how to check for
correct hight. ' : ' ’ .
“‘ -
2. Demonstrate how to clean the lenses. V .
- B ¢
. 3. Swess switching off haze gage bcfo.rc starting to clean lenses.
¥
t o4 Swiech off gage at panel board P ’
- . - “iee Pal . t\ ., - - ‘ )
5. Show how to remove the old bulb and rcplacc it with a hew one. ‘ '
.- . . . * -
6. Show how to cheek lenses for clarjry. |
Summartze: .
1. Switching off the umt before starting. “
~
2. Cleanmg:the lenses. ‘ .
. Re lnmm\_: and«rﬂllaung bulbr——— . ' . .
Tcsnn«':" T ) . Vv
Y
I. What s che fifst thing you do before deaning the lenses? ,
2. Why 151t mmpertant to clean the lenses 1 the haze g gage?
} Huw,du vou change the llght source m a haze g.lgc"
' s . . ’ ’ [ g .
Assigninent: . % , ¢ © '
Con pletctassiginient 11 E 1an the lab manual. :

‘ T . -




ASSIGNMENT 12-B~1

. 3 . 4

. Title: Intemnal Feed-Water Treatment:

Objec'tives . . a o L
. Be alshe 8 collocz boler water samples., , . \ .
2. Q‘e ablc to test boiler water samples.  ° ’

» .

Aids: :

1. Test cabinet R B . : o N e
. 2. Feed-water logs * ) ) ) :
3. Sampling bottles i ’ ’
‘4 Gloves . L .
. 5. Feed-water 1nstruct10n book: - . : - \

- .

Procedure: | ' »

N - .

-+ 1. Open test, cabinet and demonstrate how to get it ready tO run tests,
2. E\(plam how 8 keep a feed-water log, . : -
3. Show:whcd: log, contiol sheet, and instruction book is kept.,

+4.” Discuss need for clean’ equipment. K
5. Dcmo:ysrratc how to draw sample from boiler. Stress importance of usmg gloves”
_and béttle holder to prevent burns, .
- . 6. Stress importance of good blow down to clear lines. - \\ o .
7. . Run one complcrc set of test- log results. o -

@

v . f
Summarize: * ‘ [
1., Need for clean cquipmcnt . .- s ! -oe '
Safery - need for g[vas Yoa
Tgsﬂug» . ‘

A Whv must lm(" bi b.lown down bcforc drawlngfa samplc’

e, ] st - .
i . . ; . 3
.

. Asswnn)cnt (S

6

Complctc assignment 12~ B~] in lab’ manual.
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. .+ / ASSIGNMENT 12-C-1 . - ;
. / . re 2N N .
J ¢ ‘ * .
’ o oo Title: Chemical Control Methods
;. Objecuves: . . - .
1.” Be able to min feed-water chemicals. N :
2. Be able to add chemicals to boiler water. . -
Aids: - ' ' L : o '
1. Feed-water chemicals , . ) ‘
2. Chemical buckets . o \
3. Gloves » x ‘
© 4. Buwepass feeder . ) . Ty :
Procedure: ' ‘

1. IDiscuss how to handleé and mix chemicals — stress thie safety precautions.

2. Explain why all sp-ills should be flushed away with water. « T
3. Explamn how to isolate by-pass feeder. ¢ . '
Y Demonstrate how to ddd chemicals to by-pass feeder and how to put feedet on -
hine feeding the boier. .
5. "Discuss need for care’n handliné chemic;xls in storage, K
. Sumgmrizg: . ' )

1. TFrace lines before opening valves. | -
2. Flush any spls with plenty of water.

.

.

O Testing:

1. Why are chemcals added to boiler water? - ‘
v ¥ . - ‘ ;
Aysigninent: .
Complete assgnment 12-C- 11n lab lmnual. ' ) - : R
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) . - ASSIGNMENT 12-C-2
. : . i
- . . A "Title:” Blow-Dawn Tank
Objectives: - _ ' )
: , 1. Bcableto remove blow-dowit tanh from service. ,
- o~ a
. 2. Be able to drain #vd clean blow-down tank.
: 3. Bc able to replace gasket, close up. and put tank back in service,
- Aids: ' ] .
1. Bottom blow down tank
2. Safety signs ' ‘
0 . R . - . .
N e
1 Procedure: i - o
‘1. Discuss need for safety signs and reason engineer in charge must be notified
before opening blow-down tank. ‘e i -
2. Pomt out how mternal overflow works. - . b
. . .
’ 3. Show how vent hne goes into stack to preventapressure build up; .. . . ,
s , * v
~ ] i . . B ; . ‘ » -
Summarize: : % . - ¥ .. .
i #‘
1. Do-not open up without first putting out signs and notifying watch-engineer.
) . ' ' [ - )
Testing: - - «
1. What would happen if boiler was blown down while blow down tank is open®
. ,
. . . .. .
Assignment: ,
¢ ~ Complete assignment 12-C -2 in lab manual. ’
N ' :
) A - ’
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; ) ) ASSIGNMENT 13-B-—-1
T : Titles Components
. .
Objectives: for-
1. Be able to trace the compressed air system in our plant.
2. Be able to tie in any compressor we have to our control air system. .
y y ‘
Aids: ' '
' ‘ - .
1., Air compressor lines in our plant '
= ‘Procedure: ) P
- .. 1. Discuss importance of knowing how to tie in shop air %ith control air.
. - ' . R .
: . *, * 2., Ewplain why we need:control air. )
: o . . . ’ o/ .
. ‘. 3. Discuss what happens when we lose our control air.
. P |
4. Explain the tern “fail safe.” " .
. ) Summarize: ' /’
.. 1. Need for control air : /
2. Fail safe
3. . , ' ‘
. Assignmcnt . .
oLt 1. Compléte assignment'13-B—-1in lab manual.
. ) M ~ .
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) - ASSIGNMENT 13-C-1

" Title: Compressor Operation

Objectives:
. Be able to start and put air compressors on the line. S

2. Be able to stop and také air compressor off the line. )
t+ ' ¢
. 3. Be able to blow dewn compressor tank
. 4. Be able'to drain compressor tank. .- ‘

5. Be able to take time checks for proper, running conditions.

Aids:
1. * All air compressors in shop . )
*
o 2. Watch for timing ) .
* ) -
Prokedure:

Explain why oil level is important.

2 Discuss danger in not draining compressor tank
3. Explam all safct) checks and why they are neccssary .
1

/ Discuss the purpose of timing compressor from O #’s to 80 #’s. , :
. . ) ’ . .
Summarize: Y
1. Always check equipment for lubrication, tools, and rags before starting,’
- . . M .
Testing: : ) ,

1. Why 151t so necessary to keep compressor tank free of all condensate?

Assignment : ~
Complete assignment 13-C-1 1n lab manual. o

'
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P . ] ( ASSIGNMENT 13-D-1 -
: <. ¢
e e e v e “ s
) Title: Compressor Maintenance . .
Objective: ,
1. Be able to disassemble. overhaul. reassemble. and test an air compressor.
: (¢
Aids: .
~ 1. Air compressor . . e
2. Data shect
x .

Rrocec]urc_:‘
1. ASSlgn- 4n atr COInprCSSUr to studcnt.
-2, Drscuss importance of marking and protecting all parts.
3. Explamn that compressor must run to get a completed grade.’

"
.

Summarize: - L )
v 1. Mark before disasscmbl‘mg.
Testing: .
L. Why do vou think 1t is important to mark vour compressor/before taking it
apart”?

Assignment:

Complete assignment 13-~D-1 1n iab manual.

r
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- ASSIGNMENT 14-A-1 : ;

. - ) Title: Electrical Safety
Objective:
1. Be able to usc proper safct\ practices and procedures when workmg with
electrical equipment. - T
-
. Aids: ) ) "
1. Electrical dafety rules
. I3 \
k Procedure: _
1. Drscusssafety rules. -
27 Explain the dangers of working with electrical equipment. -~
. » 4 R .
Py 3. Explain why power tools must be grounded. (—\
-’ 4. Discuss and demonstrate how to kil an electrical circuit and how to test to make

sure it’s dead. L

- v A . v . .
5. Stress importance of using tester and not fingers to test for hve equipment,
. 6. Explain why standard drop hght should never be used in stcam and water side of
-~ Nooiler. - ¢
7. Dcmonstrate how to use a fuse puller. ! .

8.. Discuss why 1t is important to keep clectrical equipment dry when washing down.

Sumirnarize:
1. AN ELECTR!CAL CIRCUIT CANNOT THINK - YOU CAN THINK SAFETY
AND BE SAFE. =~ ;

'4 N
\ A , <
Testing: ¥
-~ Why should you kill an electrical circuit before working on it?
.+ 2. Ona three-wired cord, whieh wire is the ground?

Assignment: i .

Complete ;1%0:1[ 14-A -1 1n lab manual.

v
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AN B
ASSIGNMENT 14-B-1 _ -
'« Title: Electrical Circuits (Review of 10th Grade) ‘
Objectives: | )
1. Be able to lay out a series circuir. .
2. Be able to lay out a parallel circuit. ‘ : : '
3. Be able toay out a series parallel circunt. \ .
Aids: ' : ‘ L
1. No. 16 nsulated wire T
2. Two sockets and hghts . N
3. Two switches [single pole; o
4. Testing meter, ¢ ]
5.7 Receptacle plug y . N
Q R -
Procedure.

1. Show how to lay out a senes circuit.

2. Evplam zu&l demonstrate how to check out arrcuit with a test meter.
i - . ~
3. Show how to lay out a parallel circuit, and explain how to check it aut with a
test moter.
. o

4. Show how to lay out a series parallel circuit. and explain how to check out

crreutt with a test meter, , -
. S
Summarize:
1. Trace out the semes. parallel. and series parallel crcuits. - .

2. Explan contmuiny test )

Testing:

-

1

1. Can vou'think of what type of controls would be wired in scries?

. 2. What type m paralle]” .
3. What tvpe m sertes parallel” . .
Assignment: ) T,
Complete assignment 14 B 1an lab manual. : ‘
- ]
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AS‘SIGNMENT 14-B-2 )
Title: Basic Burner Control Circuit

Objective: . .
# 1 Bc able to desenibe how the pressure-trol. aquastat. and low-water cutoff are
connected in a boiler control circurt.

.

> .

Aids: -
Pressure-trol
Aquastat
Low -water cutoff -
Lamp and socket ' .
Test meter <

Procedure: ’ b :

L NG,

1. Make a line drawing on the blackboard to show how to conncct the pressure- trol
“aquastat. low-water ‘cutoff. and lamp in series.

B

2. Demonstrate the series cirquit by using the above components. . -
. - ¢’ } ) N

3. Show and explain ‘how to check the completed circuit for grounds, shorts, and
.

}

conunuity. ) . e

1] - -

« 4. Demonstrate how cach control functions-in the control circuit! : _ -
Summarize: ¢

1. Connecung of the circuit T .

2. Checking for shorts and grounds

3

How CﬂC]] C()l][l’Ol functions
.

Testing:
" 1. What vype crcurt was discussed? 4
2. Why 1s1t a series circuit?
3. Why s 1t necessary to chech the completed circuit for grounds, shorts, and

continuty before connecting to 4 power source? .

K4 .
* Assigniment: ( . RN
Complete 1428 2 m the lab manual. ‘ : .
L 5 ) : *
* S ’ 7. ’
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\
. ASSIGNMENT 14-C—1 - *
“
\\
. - Titler —Starters, Relays, and Switches .
AN -
, ' Ogjectives: )
1. Be able to disassemble, clean the contacts. and assemble a motor starter.
o 2. Be able to clean relays and switches. ‘ .
———
- ~
Aids .
N
1. Motor starter - -
2. Relay .
3. Switch ’ .
. - . .,
' Procedure:
1., Show and explain how to disassemble and clean' the motor starter.
. ‘ 2. Demonstrate how to dress the contacts in the starter.
. ‘ 3. Show how to test the starter. g .
' 4. Show and explain how to disassemble and clean relay. h
; 5. Show how to test the relay. - \ '
- - .
6. Show how to examine and clean the switch.
. ! v 8 )
Summmarize: . ) . ]
. 1. Care in disassernbling starter and relay -
2. Care 1n the dressing of the contacts
. - ,
3. Testing after completion of cach com?onent . -
e L - .
Testing: — }
he A
1., How tould any of the componcntZU/cd in this assignment be damaged?
=2, Isar possible to dress a contact too'much? “y
. 3. Why s it necessary to vest carcfully after assembling each component?
Assighment: . B}
. . .
1. Complete ,gss‘lgmncnt 14-C-11n the lab manual. . .,
. I - N
’ *
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Aruitoxt provided by Eric
-

P ASSIGNMENT 14-C-2 N ’ .
Title: Fuses, Breakers, ard Heaters ™ :
Objective: - . . o )
" 1. Be able to test fuses and breakers. :
v 2. Beable to replace a fuse. ‘
3. Be able to replace a heater. ’ ! , :

Aids: . " |

- Motor starter | -

Assorted fuses. breakers. and heaters

Fuse pullers .
Fuse box

Test meter (voltage and continuity)

Procedure:’ . .

1. Show and explain how to test a fuse and circuit breaker. ‘
. Take apart and sliow hgw to replace the link in a cartridge fuse.

Show how to pull and replace cartridge fuses using a fuse puller. ,
Show how to remove the heaters from the starter and how to compate the
numbers. '

W

5. Show how to replace heaters in the starter.

Summarize:

1, Testing fuses and breakers
2, Removing and replacing fuses and beaters

Testmg:

1. Why 15 it necessary to test fuses and breakers?

2. Why do we use a fuse puller to remove and replace cartridge fuses?

3. Isit important to have the correct heater in a starter? Why?

Assignment: .
Complete assignmept 14 C - 2-wrthe Jab manual. \
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ASSIGNMENT 14-D-1 .

" Title: Types and Uses of Meters . =~ - © -
A -
Qbjectives: : N
1. Be able to describe the various types of electrical meters.
2. Be able to show how to use the vanous tvpes of electrical merers.

Aids: . S
Voltage meter ' .
Amp meter )
Ohm meter
Continutty meter
Motor

1 . Procedure:
1. Explam the use of cach meter-and how 1t is to be used.

2. Show and’explain how to check for continuity through the motor windings.

) 3. Show how to check the wmdi@ for a resistance reading.
4. Show how to use fhe amp meter to check amperage on motor. . .
5. Sow how to take a voltage reading with the volt meter.

Summarige:
1. Hqw to wdenufy the vanous types of meters. . E

' 2. HoXto use the various types of meters. .

3t .
.
- . /! ¢

f meters uscd! £

Tosting:
e L. Name the tvpes
« 2. Whdt s the use of\cach meter? :

3. What s a_conunumy\test?
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ASSIGNMENT 15—A-1
Title: Taking Over and Maintaining a Shift ) N

Ochctwcs
1. Be able to t.lkc over a shift.
* 2. Be able to maintain a shift.

Aids: - ) “ .
1 — Boilerroom ' *
~ 2 — Botlerroom log .
.3 - Student fireman responsibilicy list . W .
Procedure: ) / N . ‘
1. Discuss firl'ma,n’s uties and responsibilities in industry. .

2. lIssue copy of boilerroom log. Explain pmposc of log and vyhy it is necessary tq

mamtaih acclirat¢ readings. .- .
) &

3. Take student to botlerroom and go over the progedure of relieving a watch.

~ ’

4. Have student follow the same procedure. . o
- -, . : oA -
5. With student present. perform all the duties necessary to maintain a shift.  «
3 . kS
6. - Have student follow the same' procedure. . ,
- | . .
Summarize: & ' : o
- 1. Importance of reporting carly . ’
. 2. Fireman’s dutics and responsibilites ‘ p
\ .
« [ . .
: Testing: . - /
T 1. Why should you report carly to take over a shife? -
2. Who can deade how long the operator can'leave his equipment?
- N . . »
3. Why do firemen require a license? .
\ »
) . L’ N
!\Sﬁlgnnlcll“ 4 -
Complete assignment 15 A 1. Jab manual. . ,
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S oo ASSIGNMENT 15-A-2 T
- . \ )
Title: Assisting in Plant Start-Up and ShutDown——— .
Objectives: . s ' ’
- 1. Be able to help start up a dead plant. ' N .
. 2. Be able to help sécure a live plant. . o f

Aids: . \

1. Boilerroom

. * - \

) C
: Procedure: - V .
1. Discusg the importance of dcvclopmg a set routine to fol]ow “when-starting up or
sccurik & plant. ' .

.
(3]

Explain why i

4 N [ . .
1s so impestagt to make safety checks before starting up the ‘plant.
PN ‘ .

. 0 - . v . ' . ' .
3. Discuss and/stress the importance of riever walking away from a bojler that has
just been started undl all con«trols have béen tested and you know that they are

4 Upcrdtlvc h
) \ 4 4
Summarize: * : b .. :
N L SAFE ()PFRAT()RS ART MADE - NOT- BORN .
\ ) ’ ] "’ » )
Testing: . ! .

1. Why" do you think it would be dangerous to walk awgay from a plant that had just'.
¢ k

been started? ; . .
N \ ‘ . A \ 4 ’ i

Assignment: .

, Complete assignment 15 wab nmmml , *
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. , no ASSIGNWT'TS\A—3 ’ -
v o © Title: Fuel Change Over . . :
N . .
. R ¢ ¢ . . i
¥ Objective: v ‘ . ’ v
.y 2 . .
Bc able to change -burner over from| gas to oil or oil to gas. .
.y - , ) ‘
AiC!Q: . , M - . -
1. Combination bun‘nirs in boilerroom o
¥ 7r - ,%
Procedure: .
1. Discuss reason for combination burners. - - .
' 2. Biscuss advantage of quick change over. .
3. Dijcuss arrangements with gas company for change over.
5 P - . P
Summarize: . )
* 1. ,Advantages of combination burfiers. . )
; . >
Testing: R Cl N
- «
1. Which typc of fuel would you rather burn” Why? ‘
- ’ . *
Assiggiment: . -
- . Al '
Complete assignment 15-A=3 i lab manual.
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. ' . ASSIGNMENT 15-B~1 .
“ . /
- Title:  Draft Adjustments .
. ‘ - . A
. . M - ’ ’ !
. Objectives: = - . - '
" 1. Be able to adjust furnace draft for automatic opéranon. o
c 2. Be able to adjust furnace draft for manual operation. )
< .
. ) . of . .
Aids: . ' ) N
1. Boilerroom ‘ ' .
S s : ' i
Procedure:” . *
A 1. Discuss the importance g%controllingdraft in furnace operation.
2. Drscuss the advantages of automatic, draft.control over manual control.
N ", -
” . 3 .Explain how draft is measured. ' . @ .
- . . T
Summarizc: ) . " ' )
1. Advantages of automatic draft control. ,
. N ) . -
. "Tcs,ring . : . s
1.7 What 1s draft and how 15 1t mcasured?® i =4
~ « ¢ P [ , o “ . * ; j . : §
- Assignment: . . ! . .,
e *. - . . > .
X -Complett ossignment 15 -8 -1 m Lab manual. . - T
ghment :
» - - - . . . .
. ‘ ’ : ~ . »
- . . ” b
. : / - . K
[ . N
. . - ‘//Q ) ) f/%\? . P R . . . ' .
N . S t N -
. 4 .
“ ¥
. ‘ ,
-y -~ - - ; .
» = « « ¢ < . .
- . Ad N »
» . L] . “
» o ‘ .
, . \ ', T
e . . :
+ v . , , ’ . -
) » . - 4 * . s
s - . v L4 .
. \ _ o .
1]
’ N * ,
= v
¢
O

.




. ERI!

Aruitoxt provided by Eic:

.

Objectives:

1. Beuble 1o descrbe where various ol and gas adjustments can be made.

’

-

ASSIGNMENT 15—-B-2

1
-

.

Title: ‘Oil and Gas Adjustm.ents

affect operating conditions.
~ 3

.

[

.

’

2. Be able-ts describe how these adjusnnents‘gffcct operating conditions.

. Aids:

1. Boilerroom
2. Charts attached

Procedure:

v . . ~ .
1 Discuss importance of knowing where and what type of adjusunents are
2. Discuss effects on system when adjustments are off.

L)

.

A: . . . Nl &
- 3. Explain how this ties in with a well kepe boilerroom log.

.

Sumnurize.

‘e

.

4+ Explain how thisis the differe nce between a good or a half-baked fire

e

poséii;]c.

Théln .

1. Temperatires and pressure are signs of good. fair. or poor operating condntion}

Testing:

Assignment:

.

-

o

¢

(“ump]c(c assignment 15--B—24dn lab manual.
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1. How would cold ol in storge tank affect operating condisions?
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) = ASSIGNMENT 15-C-1. i
. ’ e .
T _Title: High- or Low-Water Condition
Objective; SN R S ) ‘ -
\ .. e
1. Be.able o lmndle hlghfor low-w ater conditions. PR
133
- L. tem : . " v
Aidst . S .
‘A, Bollcrroom - boiler on linc e . ‘ .
v t . . » , .
l?r.ocedurc "o .ot PRI '
4 . .
. i 'l\ X)]&stS dangcr of hlgh ared low‘ water. LT \-,. 2 N \
'_ et 2 Discusy Iowuon of age glaSs in"telation tofhba:’jnu SPace. - .
30 LY }l-zm how to' usc .Ir\ wocks, uhac,. ﬁadm,gs arc normal. aiid how" to handld
L o ‘.bnmmal n.idmgs -"‘..:’}‘,, . "'il‘\i“s_ o .
. o % ., R, i . Z
3 ol - ~ o7 S . v :
P , L1 - fa-’i"’&l . ,"--;_ N o
s Summ.gruc a IR AN A S ..
OO0 Must xnmdrmnt funfn()m*éf ,gré&émn is to maintain pruer “water level ar all tics.
. - ¢, .t N
IR S 1 - -
. . ) R B ,' . \ . ‘?4,( o
.« Testing: LN ‘. ) . .
. 1. Why i it dawcrous to add water to a boler of there s no water in the gage glass
’ .'md no watér when bottom try coch 1s opened” ' :
. . . - .
. ; . . i
v Assmigninent:
! ~ - .
Complete assignment 15-C %ﬂﬁ’ flab maffual. . - % 3
b .
— * ‘;% c*
- y 3 '
\ \ ’ ) ‘l
|
) : J ot d |
® . ) - |
. ) L - é}_’r . N »‘// /A ' « , ‘
- } - - {, ’ e ~ 5 .
o t
« ’ 4 - // I -
) A ) ’ N ¢ - © . R / .
o . / .
" ~ !
- = - / N
L[4 / i
, a at i/’ |
' 8 6 '
- . . ‘
Vo, . . S
. .- : |
- - “ ’ 77 - |
oo : . ‘ |
' " . [ . > |
) : ‘ { ‘ ) - . -
’ - . - - ) ‘ oo ‘
'ERIC : | | | e
L r




’ ﬂ '
| :

] - ' ‘ - Y
} , ‘ ASSIGNMENT 15-C=2
| ’ Sy . )
i Title: Flame Failure . ~—
) Objectives: '
. W reeognizc g hen boller has had a flame failure.
2 Be able > put boiler back 1n service after a flame failure,
Aidy ~
1 Bailerroom  botler on hne )
4
: Procedure. ‘ . L :

7

I. Explam how sou egn recognize the .ditference between a flame falure and
low watcr shut down '

» 2 Discuss procedure o follow when burner is off on a flame failure.
{

i Dumonsgrate how o rescr programmer.
Summarize: -
1 How

2 How

to recounize a flame farlure.

.

to correct a flame failure.

.
+ ’
M »>

Festmg: : ] .
I What » the reason forynspection of fircboyx and purging before attempring o
iight off = '
.
Assigninent: .

Completc assignment 15 C -2 lab manual.
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ASSIGNMENT 16 -A-1 .

>

Title:  Cleaning Fire Side

. s ¢
Objectives: . .
. 1. Be able to use mechanical boiler cleaning tools. '
2. Be able to clean fumace and tubes in a firc-tube boiles. -
. Aids N
1 — Boiler cleaning tools “agg or electric )
- 2 - Scaffold 5
-3 - Gloves. mask. and gogg]‘és § ©o
4 Wire brushes - .
5 - Vacuum

o 6  Boiler to be cleaned

Procedure: T,
1 Discuss the reasons for cleaning boiler fireside.
2! Explain why goggles. mask. and gloves should be used. _
3. Demonstrate how to use goggles and mask. sl ) *
4. Explain why signs must be hung and conrrols tagged. .
. . .
5. Demonstrate how scaffold is set up. . :

6. Show how to open up fireside of boiler and how to secure doors.

~. Demonstraze how mechanical tube cleaner wérks. ' '
8. Have cach student punch one tube and observe thar all safery precautions are
. being followed. : W
L
’ . .
Summarize: - .
1. Reasons for cleanig s, .
N ! . .
2 Safery steps to follow o .
L ’ . “ . N P
! s \ ]
+ . N
Testing: .o
: , : SR . ST . ’
, -1 Why as e necessdary to lack out controls and hang signs on a boiler that is off the
- - » \ ~ .
Ine forcleaning? . . .
¢ D Z. :
y - . . ¢ K . .
. - bt v . .
- Assigninent: . o - ¥
Complete «l\%i‘_{mncn“() A 1 m Lab panual. . T
by ~ s 2 . \
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- ’ > ASSIGNMENT 'l_.f)—A——Z
) Title: Cleaning Water Side
‘.()bjc'cti;/ésg.. . N BN

o

9 R 3 .. °
“1. Be abl to remove. clean. and replace handhole and manhole covers.

I'd N .
2 Bc able to thoroughly clean the® water side” of a firetube boiler,
S g
. ’ . . . .
~Aids: ' . ‘
. 133
1 Boiler o be cleangd c a,

1 Gaskerd

Procedure: :
1. Dsscuss reasons for cleaning water sidc. L.
. Lot " ’ :
4 Explan danger of scale sludge deposits.

v

3. Evplam how tolock out contrgls andr the reasdh for signs.
\ ¢ ) :
47 Discuss reason for venting botler before 6pening,

5 Discuss rea

for flushing as soon as builer is dumped.

6 Stress importance of securing? any tagging: out bottom blow-down valves after

dum ping.
J H >
"7 Discuss importance of clean surface for gasket replacement.
. ’ .If ' ¢ * .
Sutviharize:

a . ’ .
I Satetyveprecant

ns to fo”owrbcfmrc dnd after dumping.

»
Testing: .

& steam and water side of boiler? . \
. , S " ” s .
A .

Assignmrent: . SF .

Complete dssignment 16 -A -2 in lab amanual. ) s




. . . -\
- 7
. ASSIGNMENT 16-A-3 .

- Title: Boiler Inspection

V4 . . ’ . .
> - , . :\

. .

Objectives: . o
1. Be abl¢ 1o assist in getung a boier ready for inspecuon.

2. Be able to remove and replace a fusible plug.

3. Be able to locate and remove all plugged tees.
4. Be able to assist in removing tops of feed-water regulators for cleaning
mternal inspection.

K

? -

1. Discuss state law on boiler inspection.
2. Discuss merits of having boilers inspected.,
3. Explain which fusible plug to use.
4. Demonstrate how to use teflon Tape. .
5. Discuss all safery precautions o be followed before, ‘during. and
inspectidn,
* 14 ' -
Summarize:
1. State law onbaoiler inspection

-
2. Safery procedures to follow. . ®
Testing: A .- ’ .

famihar with  safery  procedures to” follow” before.  duning.

« d

mspection.s , X

e

A) AN

b -

Assignment: > .

; 1. Complete assignment 16: A 3.nlab manual.

LRIC
N _‘\

Aids: . . ’
1 Boiler
. 2 - Fusible plug bt .
’ 3 Rope , i
4 Teflon tape ) \\/’_‘J
e .
Procedure: .

after baler

1 Win do vou think 1¢ important for all personnel working inghe boilerroom to be

and after boiler

and
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Objective:

--1. Be able to assist in laving up a boiler ~ wert or drv.

Aids: /

1. Boiler firetube ”

Procedurc: «

-

1

. ASSIGNMENT 16-A~4 "

Title: Laving Up 4 Boiler

»

-

Surmmarize:

1. Explain why layipg up a boiler is necessary.
2. Discuss laving up a boiler — wet and dry.
3

. Discuss how to decide which method would be best for the plant involved?

4 .
1. Two methods of laving up boilers.
2. Damage possible if boiler 1s not laved up.

~

*

Testing:

1 How do you decide if a bailer is to be layed up wet or dry?

Assignment:

LY

.
-

(anp]ctc assignment 16-A—4 in lab manual

4




ASSIGNMENT 16-A-5

Titde: Replacing Gage Glass .

. g ‘

Objectives. o .
: 1 Be able to describe how the internal parts of gage glass fittings are vonstrucred.
' 2. Be able vo medsure and cut a gage glass to size. .

Aids:
» . Gage glass cutter

Gage glass .
Gage glass washers - /.
Model of gage glass fitungs

Procedure: ~ g . '
- J. Show and name the parts of the glass and the fitzings. “
-« r
2. Demonstrate how to take the measurement for the length of a new gage glass. '
.. . "o,
evplaining why %" is subracted from the overall measurement.
. . . y X k \\ ki i
3 Demonstrace how to cut the gage ¢lass to the correct lengeh,
gag .
'l ~ - .
. . -
4, Show how o install the new gage glass srrcssxng not to nohtcn nues tom\t. ]
ol a NEW g4t
Lo \ : :
L. s . %‘f‘\ R s T -
. Summarize: S R ‘ N .
o
1. Measuning. for a new g]ass ) ‘
] - )
: \ . 2. Cutting of the glass 2 :
C 37 _lnsmnmg the new &’hss .. ; '
\“\ \‘;. {‘ » L ] D . - < ) .
R e - ) A .o
" \ v
Cad ('Lstmn )
\ \'?" i1, Hm\. do you measure f()r,a new ‘gage L,les’ .
: 2. Can *you «.\plam how to use the glass’™cateer? )
‘ 3 Why s it important not to tighten the nuts too m)\ﬁh’ -
. S ; . ) .
Aasni,mn(.m * @, . .
N A ¢ umpku 16. A 3in the Lab manual:
X, s .
5 . 7 X B .
- ) \ . '
- N .
‘ ."’Z(\‘ 4 . - ‘
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v . ASSIGNMENT 16-B-1 o |
- R . . ’ .
Title: Rotary Cup Burner . |
. :
! v
' Objectiver , ’
1 Be able to pgrfurmwoutmc service and m(untcnanu on a rotary cup burner.
1 teow . -
e - ¢ - Y L ~
- e - . B .
Aids: . ) R ; 7 . e
Rogary cup burncer , . e B
- : - T “ M: - N
L4 1 - . . ) '. - \ *
rocedure: X . s
Show and explain how 16 sgeure a rotan cup by‘x’ncr. ) ;

- * ‘
Show how to mark the fan housing and how to remove the cover.

- ~
phm how to clean the cover. ho‘usmg. and fm Stiess the nnpormna of

3

‘§lmw ow to check for the correct alignmefit and any wear or tear of the beles ¢
“ ",
or pulldys. . . . - o
Deimotstvite how to reassemble the following: . .
+ ‘ -
Burmr tube and soluund valve 3
» ' o .
Fan homNing (check for alignment) ) « ‘ L
, : : Lo
y; 10 Show how o dheek for-correct operation . ¢ . .
N 4
Stummanze - N . * : -
b Sceurmyg procedune ¥ ) . o , .
2 Danger of forcmg parts apait ogether with the use of a hammer or lever, . .
- ¥ Stress the importance of drfornNgg myructor of any problems involving removing
. or assembhng of anv part. —_—
~ ¢
o b !
Testing. ’ . - <. d
e
g/ - A1 Whae (lu purpose of routine serviee tO 4 roTM cup borner? :
" . Y Inowhat sequence s the burner taken »(\P«ll'l’ . .
. 3, Faphun Bow the bumer is reassembled. f ) . ‘
Assignment. .
. . Gomplete dsagnmene 16 B 1 in the lab manual. -
) N ) < 4 ’ ’ * »
-] . P . 84- . » “ . .
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’ R - ¢ AS%I(,NMENTIG B- 2 N
, T w T L . iy, . e )
T~ ) P T Title:  Air Atomizing Burner 4 '
b v H ’ ' - -
’ . -~ L
*. Objectives: - o ‘
- 1. Be able to clean the burner assembly on an air atomizing burmr, s ‘'
L4 v
' 2. Beablohe. clean the air filter ori an air atomizing burner. - Lo~ P
. R ,
Aids: . - . e e
- . - e .
-~ - Ar-atomizing burner, - - - C e — -
. , 2 ’
, -
Procedure:
1 Demonstrate how to secure the burner. -
- - 14
2. Show and cxplain how to disconnect the oil and gas lines: ) <.
- \ > v
- . % »
3. Show and explain how 'to remove the burner assembly’ stress Jow to remove the -
electrode wres as the burer is being\r’émoved. . o
. . U
4 Explam how the B'D.Tner assembly is to>be cleaned. .
5. Show how fo check the electrodcs for thc correct gap. .
; 6. Show how to set the correct gap.
7. Show and explain how to rcassemble burner .assembly and reconncat the
¢ e . i
. " elecrrodes. gas lines, and ol lines. . . *
i e LA . ) . . . . %
. . 8. Demonstrate how to clean the air intake filter. - . .
3y 1
.- 9. Show and erplain the cleaning of the, complete burner:
2| < . ! AW g N
Summarize: T, . R
% 1. Sccuring procedure . - *
2. Removal of burner assembly and possible damagefto burner.” .
b
3. Replacing burncer assembly v
. "o . ';’
Testing: . . . .
1. Why is a burnerserviced on a routine basis? o .
2. Explain how the bumer assembly is remaved. . ) ) : B
©
- i
L ’r E\pl.gn how the burger assembly 1 rcusscmblcd .
[ o . . - H
- /'\ssignmcnt: o °
. . Complete assigniwent 16 B 2 in the lab manual. ‘ ¢ .
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ASSIGNMENT 16-B-3 - :
’ ‘¥
e . . \ Title: -Gas Burner . .
nI:f‘A . = \ .— %
. Objéctive:™ . . .
't + 1. Be ablc to clean ;hc blower and the butterfly valve on a gas burmr. .
! N ~ 4 . . . ! ' ‘
' Aids; . v
< . : i : ,
Gas burner . . . ’
. . et
Procedure: . o - -k . .
1. l)cmon%tmtt how to secure t]lL vas fired bumer. o .
.
. . 2 Show 4and cxplam how to r&movc the blower front the blower housing
, e _ 0
v -
. 3. Explin how the blower and the housing is to be cleaned. i ~—
’ . ‘ ’\ )
. R 4. Show and explain how fo replace blower m the housing and how to check fur
torrect alignment. ’ . .
LY -
: 5. Explain how the butterfly valve is to be cleaned and checked for free movement.-
. * P N
' - . . -
6. Explain how the complete bumneris to be cleaned.
' { . S .
. Summuarize:r -
1 Sccuring the burncr. )
“" .- !
- . . 2. Remoying and mstal]mv the blower.
o 3 lmport mee of h(mntY thc correet ahgnment between the b]owcr and housing. .
~ ' -
[ . L ] o
. Testing: _ i -
il - L]
1. How do vou secure a gas burner?
_ 220 Hew do votrremove a blower from its h()lmng?‘ A . i
! . . . . ~ o .
. T 3 Why s it important to liave the butterfly valve work freely?, ®
> .t - ) . ‘ R . '
* . LY .
.o - g Assignment. . . ) .
S, 7 s Completc assignment 16 B 3 in the lab manual. ’
. . . . - ) ’ »
. . < . '
’ . ’ - *
] ’ -~ .
C . ) 95 :
. . L . ’
g ' ' 0 .
. ] . i .
0 " [
] » . N ‘ .
. ] . ‘ o
. 86 " _— '
. > Y R - .
« ’ . .
v . . . * ° s . . N } ) , M
. O ‘ 5 . ) - f
| ) RN . ' ., - ' ’ - ..
" - Y v » " Ay
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2 . . A ! N . ‘ !
.o LT : ASSIGNMENT 16-C~ .
’ Titlet  Valye-Stem Packing ‘ o .

Objectives: “« o oo o ‘
1. Be able to measure, valve-stem-packing. = ¢ . < ; ~
. s * . T S :

2. Beable to cut valvesstem packing. : L
o 3¢ —Be able to pack g valve stem;, : \

}\jds: e / e . . T ‘
Valve ' . - T
Valvestem ot !

.

Procedure.
p A ¥
1 Demonstrate how to secure the valve so that it 1s safe to repack.
[ .
2. Show how to remove the nuts and the packing gand.
3. Show and C\,p].nn how “to remove the old packmg and inspect for small pardcles.
. &
e d Show .md L\pl.nn how to measure for thc corrccr size packing.

- -~ .

It - . . *
3 Dcmqns;ra:c o to cut the packing to the correct length.
2
0 F\plam how - _to insert,the rings starting ag the top- and Imvmi., thc opcmng_ 17()
75 ;

apart from onc fing to the neir ring. s, .- . )

. . L . °
7. Show and explan how t _rdpl‘uc gland and chase nuts it ncccgsar)'. :

& ' v 0
" L . - .

\umnmrm g ) . ‘ . :

N
] Mc.nsunnw for thy wrrut pad\mg SIZC . £
2. Cutting che pad\nw to the corredt lergth. - .
2 » ' .
3 lnsmllmg, the packing in the gland. . N .
. . e .
- ‘ . . ‘ .
Testing; 5 . o . - ,
1. How do you measure, for the correct packingestze* | :
5 - Ly

. -

What Steps do vou follow in‘pgcl\}ng avalve? A
) : R B

. <y

2. Why isicimportant to clean all old packing aue of the packing gland?
3

Assjgiunent: . R .
: >
(mantL assigniient 1(> 1 thelab manudl, L - &

< . - R
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© ASSIGNMENT 16-C-2 - .
* . ' . v [ ' " '
. Title:  Sump Pump e
. .
Objgctive: .- ' to " B
Bc able to assist in the routiné maintenance of a sump pump
Alds: . ' ' .
Sump pump in“the boitéroom | :
- . - . . ' t i =~ _ .
. . : [ 47 . -
Procedure: ‘ . L e T
1. Show how to sccurc pump: strcss testing c]ccmcal]\ o be sure power is oﬁ& S
2. Explain how <o dlsconnCCt thc pump clcctncan) and Tiow to disconnect pump
l
from the piping. ) , . ‘ Lo
3. Explain how the hoist is to be’sct up and the safc/‘;é»p'r_ceautiohs to follow.,
4. Explain how the ptump is to be lifted and then lgwered to'the ground. !
. P ] , ; R
5. Explain the cleaning process and the points‘that have to be checkéd:- . .
Lubrieation L C /
Bearing wear , , . . o
impeller - _— y
Casing - . o 5 . , . -
6. Explain how o rcp]ag pump in sump pit. Caution against damagc tg/tines while
. _installing pump, - . - '
E\pLMCct c]ccmc comncctions. "/ : )
Summanzc & ) - -~ Tt f}’ *
nggmg ust be checked beffre® raising or lowering pump / v
nt .
T ccdurcs be fo]] cd“dunnv this asmgnmcnt , :
'\ ‘ - . A . »
Tcstms,' ‘ \) . ’ Lo g
1: What is the purpose of're lovm" the: pump? AR
i 2. What dangers are there i raising and_lowering the pump? - - !
\ TNt . . - N ) ! - ) "
. - ; : ’ ' N / Tk
Assignment: - . oo o L.
"Complete assignment 16-Cj~2 in the lab manual. Jo » P
A - i~ .
\. ¢ ’ . ° - / N » z .'.
. i - Lo
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