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ABSTRACT N } AR :
- y This- plan of instruction, study guides, andtworkbooks
for f,se:ondary—pastseconda:yvlevel course ir re%rigergtioh<and'air .
conditioning are one of a number of ailitary-developed curriculan
packages selected for adaptation t5 vacational instruction and
curriculum development in a civilian satting, Tt is the third sestiosn
 "of a three-part coyrse (sde Note for other sections) intended to

«**r'ain students in identif‘cation,.location.'function, installatisn,
operational checking, servicing, repatr, ani maintenance of '

- refrigacation &nﬁ‘air-conaitfonigq systems. Dealing specifically with '
special refrigeration systems, water conditioning, absorption air
conditioning (AC), AS conrtrols, AC ejuipment, -and evaporative cooling
systems, this-section containe four blocks coveriwrg 269.5 hours of
instruction: Special Refrigeration System, Cooling Towers, wWater

" Pamps, ®ater gonditioning, and Absorption’AT Systeém (5 lessons): AZ
Controls; (S#lessons): AC (7 lessons) :.'and evaporative Cooling ,”
Systems (1 lessoan). The plar of instruction contains an outline of
the teaching steps, criteriqn obdectives, lesson dutation, ,

. correlation of tasks with a training standarl, and suppor.t materials.

* and guidadce. ;Student materials include eight sthdy guides with text

information, objectives, reviey éxercisss, and references -and eiyht
workboocts with performance exercises. CTommercial texts, military.
technigal panuals, and audiovisial aids are suggested,. but not ,
proviiei. Matérials say be adapted-for individuaiized instruction or.
presented 'in a_group set*ing. (YLB) . | :
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MILITARY CURRICULLM MATERIALS .

The mhtaxy~developed curnculum materlals in th:Ls course
package weré selected.by the Naticnal Center for Research in
Vocational Education Wiflitary Curriculum Project for dissem- /

‘ination tp the six fonal Curriculum Cordination Centers and

other instructional 'matenals agencies. <The purpose of
disseminating these ‘oo was to make curriculum materials
developed by the military fore accessible to vocational 7/
educators in the civiliarf setting. ' o
The course materials were acquired, evaluated by project
staff and practitiocners in the field, prepared for
dissemination. Materials which were cifiic to the military

were delétad, copyrighted- '-materials were elt‘ner omitted or appro-

val for their use was abtained. These course packages cantam
curriculum resource materials which can be ‘adapte& to support
vocational instruction and \;nmculmn development.
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~ The National Center for Research %n 2 V.
Vocatmnal Education’s mission is to increase
the“ability of diverse agencies, institutions,
and organizations to solve educationgl prob-
lems relating to individual career planning, Lo A

._ preparation, and progression. The National - - A
» Center fulfilts its mission by:
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Ty * Generating knowledge through research

S ¢ Developing educationa(e)’gramsand C e
products i ' ‘ y ‘ . f

* Evaluating individual pﬂ’ogram needs : ' o

- and outcomes / \ . ~T . /)
. & . : ¢ ’_

. !nstai!mgeducatconag’p grams and ~ :
products ° ; N .

o o
¢ QOperating mformatt;zn systems and o \/' -
seTvices : . R

« Conducting leadership deve iopment and :
. ~ trgining prograims. ! S « } .
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. : Military Curriculum Materials
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P Education ‘
) i~ b The Ohio State Umvers:ty . ) . N 3 s
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an activity 0 increase the accessibility of.
military-developed curriculum materials 10
vocational and technical educators.

This préject, funded by the U.S. Office of
Education, includes the identification and -
acquisition of curriculum materials in print .

form from the Coast Guard, Air Force,

Arnty, Marine Corps and Navy.

-
H

~ Access to military curriculum materials is
. provided through a “Joint Memorandum of

Understandigg”” betweeh the U.S. Office of
Edu’cition & the Department of Defense.
‘The acquired materials are reviewed by staff
and subject matter specialists, and courses
deemed applicable to vocational and tech-
nical education are selected for dissemination. -

The National Center for Research in
Vacational Education is the U.S. Office of
Education’s designated representative to

, acquire the materials and conduct the project

. aCtthteS )

Project Staff: ‘ Co
Wesley E. W Director
Natéonatﬂpeﬁter Clearinghouse -~ -

, Shirley A Chase, Ph.D,
Project Director o

The 120 courses represent:
sixteen vocationat subjeet reas: ™’

- 4 “ ¢
: LA
" What Matérials
» Are Available?
{

n,a‘huﬁdFed'twenty courses on microfiche
{thirteen in paper formd and descriptions of
each have been provided to the vocational

+.Curticulum Coordination Centers and other -

mstruct:onal materials agencies for dissemi- '
‘natsan . %

~
-

. ]
Course materials include programmed
mstryctton wurriculym outlines, instructor

‘quides, student workbooks and technical

manuals.

the followmg o

¢

Agricuiture food Service

Ayiation Health

Bu:tamg & - Heating & Air  ~

S anstructson Conditioning
. Jrades .. Machine Shop

Clerical Management &
Occupations Sapesvision

Communications Meteorology &

Drafting * Navigation

- Electronics Photography

Engme Mechamos’ Public Sefvice

‘Lk‘

The number of courses and the sut;ect“areas
represented will expand as additional mate-
rials with apphgatxon to vocational and
technic3l education are identified and selected

for dissemination.
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How Can These

- Materlals Be 0btamed‘>
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Contact the Clirriculum Coordination Center .
it your region for information on obtaining ;
materials {e.g., availability and ‘cost). They
will respond to your request directly or refer A )
yoy to an instructional matenals agency e
cio;ar to you. :
}
CUBRICULUM COORDINATION CENTERS
EAST CENTRAL NORTHWEST
Rebecca S. Douglass William Daniels
Director Director
100 NortthFirst Street  Building 17 -
Sgringfield, 1L 62777  Airdustrial Park
217/7820759 . Olympia, WA 88504 ,
206/753-0879 . : ‘
MIDS. {\ SOUTHEAST .
Robert Patton James F. Shill, Ph.D. Jx
Director Director S B
1515 West Sixth Ave. Mississippi State Umvemw ,
Stitlwater, OK 74704 Drawer DX : 1
406/377-2000 ° . Mississippi State, MS 39762 !
t 601/325-2510 g
NORTHEAST . ‘{, WESTERN -« °
»Joseph £ Keﬁy, Ph D. Lawrence F. H, Zane, Ph D.
Diz * " Director
226 West State Street . 1776 University Ave.’ \
. Trentgn, NJ 08§25 ~  Honolulu, H! 96822 T
609/292-6662 808/948-7834 -
- 8
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This s the thud secuon of 3 three-Part Course an mtnmrman ang .m wndmnnma Tha courss Tr3ing Students 10 wdantfeangn, ioqgnan funcuan,
mnlﬂltmn opRrational checking, sePvicing, reoair and maintenance of rafrigaration and air cardlummg systams.  This section deals smshe.uy mm
m rtfnqumcn syttems, watar canmmm. absdrpticn air conditioping, air condmomng commls, air c.onqmanmg SQUPMENT, NS WSO I (VE |
cooling systoms, it contains four biocks covering 269.5 Nours ot inftruction,

€ : h &

B!nck Vi - Sanml Rcrnwurmn Systerm, Cogiing Towers, Water Pumps, Water Ccadmanmg, and Absorptian Air Cand«rxanmq Sysiam tﬂﬂﬂ““

; : fm ie.\ant covering 77 fours or instruction.  The lesson topics and mnccnn 1nours fuﬁow

" e ' - -
. Multipte Refrinerstion Svnams {24 hourst . S . v . q . .

Cooling Towers {3 naurs . t Tem . . :
g Water Pumps (5.5 Nours) .
; ‘*J.nef Cnnmtxanmq (12,5 heursd ’ * _ .
‘i - . Abgarption A Conditianing Sy stem {28 hours) ’ A e
. . - e

Jiock Vil ¢ - A:c.wndmcmng Contrais pas five iess00s wi m PSnuwsmm’ctm L

e . v

. Air Campressing Squipment (3 nours) .
Pneumatic Controis (34.5 hourst - ‘ S . .
! Etectricai Controts 122 hours) - ) o
Electromc Controls ¢ 16.5 haurs) -
\ ‘ .- \ -
_\Siuck vilp - Aur Canditromng contains sdven lassans covering 1 13.5 nours of snstruction,

. . I . . _ .
.

‘

Air Condiigning Equigment 121 ~nours)

Air Flow Instruments (3.5 nours! : ' ‘ o 1
¢ PyyCMametrion S mours) ' ' -
‘ Heat Jumos (& raurs) P ‘ ‘ . , « :
- ekagd A Conuitionar 4 ourss ] : . _ -
t. Drecet Expansion Aa Conginonig Systems {J0.5 hours} - . ST T .
tndirect Sxpansion Ais Conq.nanmg Systems (36.5 Nours) ’ . : ' ] C .
~-. Block 1% - ‘v@pﬂf&f!ve Coufsmg Systerms contams one lesson on 1he topic covering 4 hours of tnstructian Tﬁrmﬂ Jgditan lossons covenng
IIMITUNEITONS 2ECUrItY, MBNTENINCE Management, and mmziry publication were deigted aecause tney are unsustable Tor vocationst
program use, < . . ‘ . .

f
‘

This section contmins bath teachet and student materials. Printed instructor materials inciude 8 pian of instruction detading the (eaching steps by units of ’
instruction, :menun ohjectives, the duration of the lessons, eorrelation of tasks with a training standarg, and support materiais and guitance. Student
* materials .nciude e«qm study Quides mth text infarmation, obhctnns review exercises and references; and c:qm WOrkboOoKS with p«forrpance e XErCISRS.

~  Text information i prommd in the student study guides, bowever, mrat commarcial texts and mMulitary techaical manuais are rﬂlfercld Audovisual
aids suggested for use in the entire three part Coursg includce i8 fitms, 29 trmmarmcv saty and 29 charts. The materiais in this section cah be adapted
tor individudhized instruction or presentad in 8 group setting fur courses on mchunan air conditioming and/or neating.
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' c, y = Day 46
o ' /@ - \:_"(";'.‘.‘. L thru 48 |
a_ Using assigned trainer,service, adjust and operdite a single (6,/2) f

t¥mperature multiple evaporator system to conditions specified in Day 46 .
workbook. STS: 10e(6), 12a, 12c, 14a, l4e, 14iq14k, 15a(2), . | -, "~ CAT
15a(3), 16a, 16c, 16f, 17a(9), 17c(4). Meas: W, PC ., =« [Q <™

(1) Application ’ . e o (d.' : o
: | R N ; y MEEE BRI Y
(2) Major components , Soe B h > A X
. . 1) N » . ! . /
o (3) Pflnciples of operation. ¢ - bk '

' 'y - ! ) . * ) _ ’ : . '
* b. Using assigned.trainer, service, gdjust and operate a solenoi (3/1) ’ )

. faive multiple evaporataor system4o conditions specified in workbook. {Day 47 \
STS: 10e(2)(d), 10e(6), 12a, 12c, 14a, 14e, 14i, 14k, 15a(2),” ~ ey
13a(3), 16a, 16b, 16c, 16f, 17a(9)," 17c(4). Meas: W, ,PC-" o v

(1) Applications | N ~/,4_\

- | (2) Sole;mid valves ) o \" RN E . '

(3) Major components in sole;mid valve system 1 e
* (4) Principle of operation .
fc\/flsing assigned trainer, service, gdjuét-‘ and operate an .1 (3 1y

. evaporator pressure regulator multiple evaporator system to - {Day 47 |

" conditions specified in workbook. STS: 12a, 12¢c, lda, 14e, 14i, |
14k, 15a(2), 15(3), 16c, 16d, 16e, 16f, 17a(9), 17c(4). ‘
Meas: W, PC ‘ o e .

| (1) Applicatims PO " ! | i %
* - SUP BRVISOR APP ROVAL O F LESSON PLAN (PART 11)_ .
k- SIGNATURE AND DATE . L . SIGNATURE AND nnl" T
% // . . . ‘
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o 7 TLANDF INSTRUCTICN/LZSSON PLAN PART | (Cantinuation Sheet) o« - .
. . . . , COURSE CONTENT S, ' /
. " ‘\uf L b | v 2 * o -‘l
- T T petalar sressurs te mulator
: B ¢ . * !
. ' . - 2] ‘ < ]
_ ~{.Malor tcmpenents in evaporator pressure
e o s n A mTes Svara ; - . B
. S0 _\ A 2 .'g.\...s. 99 ‘ » . }
. . . [
. e . ' .o ) ‘ ) . /o 1
- R .7rincipie of operaticn, - : o A
S B K BEEERE v _ ‘ . ' ' ' :
y UUfang azs o med crainer. sarvice, adiust and operate 8,2y -~
ny o 7 .rcomnTMisor system ty.conditions specified i~ ‘Ray 48 |
Low L, T omas BT 12e08), 12a, 2o, 143, 1de, 14, 1ik, ‘ e
’ s w0 RAg ., i, iTh, 16c, 176, 17a(9), 1Te(4 >
L ] ~> ?‘.:S . ';"7:. ? - . . s I\ )
! 'S ’ , * } . ,}
v 12 L.uiliple compressor system: piped in parallel o7
v applicaticons .
N
> < wiiior componernts / i
. , : ' ~ s
" . . 1¢. Principles of operartion , _ . r
o 2" Ta2myperature ranges and problems encountered in '
ane , ‘ '
]
30 “o4iple compressor system: piped in series
. oo R Applicetion .
: \ ( . . . ‘ .
* » ') Intercooler . - |

. '¢Y Subcooler
= »iultiple compressor system: Cascade
{a) Application ' .. \

K <+ ) Flementarv | /

i

{) Two stage

¥ ' “
(f ”
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s PLAN OF INSTRUCTION/LEJSON PLAN PART | (Continuation Shaot)

COURSE CONTENT _ o L
| \ . . ) . . ‘ ‘ ‘ . | ; . ] ' . ;j‘ ]
W SUPPORT MATERU&I..S AND [GUIDANCE ' ;o
“ | Student Instructional Materials_ ) S
. 3G JABRB4A530-VI-1 thru -3, Muitiple Refrigeration Svstﬂms E erative‘ | '

- Copling Towers, and Water Pump
WwB 3ABRS4530 VI- 1=P1 Single Temperature Muttiple. Evaporator System

e

. | . wB 3ABR54530-Vi-1-P2, Solenoid Valve Multiple Evaporator System
‘. ‘WB 3ABR54530-VI-1-P3, Evaporator Pressure leator Multiple -
> Evaporator System . . - N

WB 3JABR54530-VI-1-P4, Multiple Cempresser Systems .

b g

-. Audm V:sua.l Aids a " o v ¥
F‘ “ Transpa.rencies, Set, Multxple Refrigeratien Systems ' ‘ -
. , SO
Trmnm&Equxgment ) ‘ | o )
Trainer, Multiple Evaperator Refrigeration Systém (2) N R
Trainer, Multiple Compressor System (12)
" Demonstrator, Solenoid Valve (12) °

Tool Kit (2) e L S Cl
_ Training Methods " ) | g IR
,. Discussion/Demonstration (6 hrs) : , _' :
v Performance (12 hrs) - . - o

CTT Assignment (6 hrs) - s

Multxple Instructor Requirements ,
Safety, Equipment, Supervision (2) ‘\ o L

Instructional Guidance

Electrical safety will be stressed and protective eqmpment wiu/be used ‘
when working on trainers to prevent injury to students. Quﬁeide Assignment:
Day 46, direct students to review WBs VI-1-P1 and P2; Day 47, P3; Day -
48, P4. ’

MIR Twoynstructors are required for 11 hours of smdent erformance
(4 hours in Day 46, 4 hours in Day 47 and 3 hours in Day 48).
_ #

g
. N . -
LAN OF INSTRUCTIO [+3 "
| "X 3ABR54530 1% fanuary 1975 | "*°* % 55
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‘:.~,‘ '1 . ) ; ' "
o ; Cooling Towers | | oo 8

. . - (6/2) |-
N ‘ - . Day 48]
* ' - a. Using the dhgram in workbook correctly identity all compon- | (2/1) o
ents-and trace the flow of air and wate: through a cooling tower. t
, ST,S 22a Meas:' W : |
{1) Purpose of cooliiz towers - y
\ | i . .
i (2) Natural draft cooling tower ’, - ; ST
._»? o~ 13) Major components K
N o (b) Construction features’ - - ! . ) o

A . g - . ( o . - ( , :

. (3)" Forced draft cooling tower : 7 A

v @) Major components -

“ | | (b) Cbnstmction teatures .;
—b Using mate a.ls pronded corre/ctly identify installation, (2/0.5) |. .. - e
N | _cleqning, and maintenance procedures for cooling towers and evapora- PN
.| tive condehsers. Also determine bleed-off and make-u:: water ' : .
. { requirements to within + 5% of stated speciﬁcations
i+ STS: 22a, 22b, 22¢ Meas: W
| (1) Bleeo-off\vater N
(2) Make-up water A
. C. Using the diagram in workbook identify the three methods of [(2/0,5) 'S
capacity “control of a cooling tower. STS 22a, 22d Meas; W '
(1) Three-way negulatmg va.lve
.-.. !‘} \ 1 Y
\ (2) Temperature contrals ” '
N . (3) Damper oontllols " ’ : . S & T *
| ' SUPERVISOR APPROVAL OF L ESSON PLAN (PART 1) - o
SIGNATURE AND 9&1'! . . SIGHATURE A‘ﬂﬂ DATE
L. L &H‘OF-;OCSTRUC?tON NUMSENR o GATF ‘ A PAQGE NQ,
l r JABR54530 ; 16 Janua.ry 197% . | 57
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LANOF msrg:_ucﬂa_m.; PLAN PART ['(Captiivation Shoet)

"v“ x<§‘,“:

l' ﬁ-‘}:' . - TCOURSE CONTENT N ‘
« - ) ‘ t . N
. . , , , ‘ o
. =~ SUPPORT MATERIALS AND GUIDANCE - !
. v ‘ W : , , -
Cenenl nsirmactional \Haterxals , ot v
~ P—r—— .x——
: -.«.;r.:-a&() V" 1 thru -3, Multiple Refrigeration Systems Evapora‘tive
- CUrelind Towery, and Water Putnp |
e - b Ty, Sl - ¢ t\ )
) DL TR0 ; " P1l, Tvivorative Coolmg Tower Components y
T DTSSITI I T-2-P2, Bl2ed-Off and Make~Up Water Requirements .
DT HTRY e =1-2-D3, Evidporative Cooling Tower Capacity Control
s ? R .- ; N ., “\‘ ' -n'_ ‘
Sl usniialds S v 1 | NDLr L,
. CLoITitanoees, Sn*. Cooling Towers
-"_.\ ! , - ‘ - k‘ ‘ -
oL T '-_':*vmmer.t _ .‘ - . o .
IAbot - -
“~
Toreinics ?'ethoc‘g‘f :\ ' : / . i, PR
T "s;;fw-Demonstrbtion (4.5 hrs) \/
. ..o.oronanee L3 hrs) ‘ ' " )
~ - . ) . . ‘ LY
Lo DT Jastmment (2hrs\ _ S - .
] B 'Y - . ’ —
i:_:-’fg‘.J_ill?I‘. { ux’k.*xce ' * ‘
Insus? oo scatients v(:o*nplete work projects and show students di ferent
trres 00 coolilg towsrs outside Building 1927. Outside Assignment:
Ta =3, dired students to review WBs VI-2-P1 thru PY.. L
. \l -
T + A N
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3. WaterP_umpg e \ . RN

® | 3 )
N . . «) S : . ‘ ‘ '
\ a. QSingxésigxed trainer, correctly identily major components

of a centrifugal water pump and state the purpose and minor
maintenance of egch component. STS: 23a, __  Meas: W
| (1) Applicth ns, - ) !
~. . (2) Major cz;ponents and purpo(;e of each ’
(3) - Pressure chagacteristxcs of centrifu@l pumps A

b. Usinga dial mdicator-’ align a flexible coupling on a
centrifugal water pump to cunditions specified in workbook.
STS: 5b, 5d, 23b, 23c; 23d, 23e, 23f, Meas: W, PC

. )f’ (1) Instailation and alignment . .

(2) Check operation of water pump

(3) Removal of water Pumg.
(4) Repair of water pump

(5) Adjust and replace pump packing

-

{2/1)

SUP ZERVISOR APPROYAL OF LIS”N PL AN (PART i)
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. _“ ‘ i . « K )

- . — « PR . |
LANCE msmcmwvssau euu PART | (Coptinustion Sheer) .
e ; s
COURSE CONTENT s v ‘
- L] ‘ + .- . r ‘
SUPPORT MATERIALS AND GUIDANCE
-t .4 - . \ ‘
Student “ns .'.ctvonal \Iaterxals ~ ‘ o
. BABR':"-’.SE*'D VI-T thru -3, Multiple Refrigeration Systems Evapcr‘a,ti\e .
Copling ’T.‘o*verg. and i&ter Pumps - ) )
T2 IABRISS0-VI-3-D1, I"entmcatmn of Centrifugal Water Pump - o
- Jlmmponfnss . .
—StTe e ’ i ; ; H iy 3 ; ’ I
‘ C 2 DASRIAILI-VI-2-P2, Al:_ﬂ.'_m Fle_x:ble Coupling Using a Dial Inaicator-
\ y.-lu.L ?' bLaL A".‘L‘-é C ' !
Transvarancias, Set, Water Pump v :
UTaging Filmp TVYS-56-6, Centrifugal Pump Maintenance R
. : RPN A .
Training Equipment | > 1
Trzingr, Contrifugasl Water Pump (12) -
; T: ‘ainer_ C=“t-1m"m Water Pump (4) ~-
Dial a ht \.u.l.or (‘1
Tonoting Tisiteds 7 , .
Discuszien Deamonstration (1.5 hrs! : _ ‘ - ~
Dericrmance 2.3 hrs) "
Trainins Tilm G, 3 At ’
CTT Assignment /2 hrs)
_ ‘ astmuct.onal Guidance ‘ S : .
‘ T mphasize safety when working on equipment; watch out for pulleys, .
- , snalts, 1nd belts. Use dial indicatorg with great care;.they are precision. }

instrumants. Qutside &s‘signment » Day 50, direct students to review .. b
WBS VI-3-P1 and P2, ] ( ‘

e o e =

L] P -

3 x

v . N "
1 - " ' L N <
i 2

M s

¢ .. { )
L]
A\
¢ - \ . Y
r)l ‘ . ¥ A
. - [
g [
#
#
_‘__'“ BPLAN OF INSTRUCTION NO.
* 3ABR54530

- mga etk R

R

- -




i

@

¥ o

-‘dl

NN X

. PLANOF Ln_g'{iﬁé"ﬁ'eu/u PLAN PART n""'—"'_"""—
Rt ST N YRTYAN T T T e \
AR | jon and Alr Gonalﬂminu
QPR NTITE ST e Ciprer .lhcm%‘ mt; Coally A CTOWR el Wiked Taapa;
S A - ater Condttronmygg, and .m storpi fou irCmsdlhmmg ) '
1 T g COURSE CONTENT ~ T2 TME
- 4, Measuremert Test and Teat Critiqie 1.5
' * (1.5/0)
. R Day 50
, 5. Water Conditioning 12.5
s Co 9.5/3)
| f e . Daye 51
‘ N , i" ( E and 52
- = s\ -~ ¢ ‘
R T ‘ a. /Given a sample of water, chemxcany treat it to prevent {(3/1)
- corrosion By a.djusting the pH to 8, +/-1. STS: 24a, 24b, 24c Day §1
Meas: W, ‘PC . '
(1) Labdiratary~'saffety
- I ' -
(2) Collection and preparation of test samples A
\ \é- ' (3) Potlgntial Hydr?gen scale
. T- S ’ 7
. y (a) Exptanatiof of pH scdle ' ! ™
i g (b) pH beiow‘ 7. Acid 3 ;
i (©) p‘H above 7: Base |
i ‘ .
o -(4) Litmus test
- (5) P-indicator test { )
, -~
(6) Color Comparator test { .
(1) Corrosion
~ (a) Definition A
(b) Causes of corrosion
s - SUPERSOR ARP ROVAL OF LESSON PL AN (PART i)
! SIGNATURE AND DATE ‘ SIGNATURE AND DATE
- “:;f' X
- / . : ! .
-u:i‘:}r NITRUCTION NUNBER BATE PAGI_Nm
3ABR54530 16 Jan 1976 61
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& ! i | fl
: *~ - . PLANGCE mrmcnomzm PLAN PART | (Cantinuation ﬂu«) SR

v

= v ' COURSE CONTENT ~ , -l

z

AN T

t , 20 osllects of corrosion

A
'

{d) Treatment and p_reve'nti_ah of corrosien

. {
Coe (1) Removal

2 Pr’eventi-on - c

. Civen a sample of water, chemxcany treat it tu prevent scale (3/1)
ov ar‘;;:nnw th° ;.hcsnnate coq‘tent to 40, =10 ppm. STS: 24a, Day 51
, b, 2., Meas: W, pC -
NN ‘

}\

*

b
iy Defini’tmn A T . " ..

e ) V

(2) Factors required to form scale
(3) Eitfects of scale

. - . . . s
(1 Treatment-and prevention of scale

. Remdvﬁl -
¢\

.
Yi Prevention

-

03 ’?hos;)hate test

¢. Civen a sample of water chemxcany treat it to prevent (2/0.5)
algae bv adjusting the chlorine content to 1.5 to 3 ppm. : Day 52
STS: 241, 24b, 24c. Meas: W, PC _ ‘ -

& ®
1

(1) Definition

Factors required for the growth of algae | K
i (3) Effects of algae | . -}

. - . (1) Treatment and prevention of algae - -

*

(3) Chlorine test ° -, ' ‘ \""

~

PLAN
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© PLAN OF INSTRUCTION/LESSON PLAN PART | (Continvation Shoot)

' , - COURSE CONTENT ' c
d. Using a schematic correctly trace the flow of water (1.5/0.5)
through a water condmonmg' chemical feeder. STS: 22( Day 52
Meas: W : . .
€ -
' (1) Purpose of chemical feeders | v
(2) Types_ of chemical feeders
"(3) Installation and servicing chemical fe_ec‘ie'ra o !

SUPPORT MATERIALS AND GUIDANCE

Student Instructional Materials S

SG 3ABR54530-VI-5 thru -6, Water Conditioning and Absorption
Air Conditioning System

'WB 3JABR54530-VI-5-P1, Chemically Treat Water tor Corrosion

WB JABR54530-VI-5-P2, Chemically Treat Water for Scale: 4

WB 3ABR54530-VI-5-P3, Chemically Treat Water for Algae

WB 3ABR54530-VI-5-P4, Identify Componeénts of a Water

i Conditioning System

: Audio Visual Aids L S -
. Tra.nsparencies Set, Water Treatment : ‘
Prenarrated Slides: ATS 54-21, Cooling Water Treatment -

Training Equipment
Color Comparator (2)
" Laboratory Equipment (2)

~ Training Methods : | ¢
- Discussion/Demonstration (4.5 hrs)
Performance (5 hrs)
CTT Assignment (3 hrs

. Multiple Ins{ructor Requirements _ . .
. Sa.lety @) ‘ | | .

f

Instmctlonal Guidance
Emphasize chemical safety and wearing of protective clothing Caution

. students concerning the - handnng of glassware. Outside Assignment: Iky 51,
direct students to review WBs VI-5-P1 thru P3 Day 52, P4.

(3 hours in Day 51, and 1 hour in Day 52)

t

MIR: Two instructors are needed for 4 hours of student perf rmance

€ |

<

PLAN OF INSTRUCTION NO. 7 DAYE ’L Fase no. =
) SABR54530 16 Jan 1976 63
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1 ]i ' | PLAN OF INSTRULTIONLES PART ™ T / 5 R
. R P ﬁﬁm uﬂ&fr Enﬂftioning 1 :

LK wUN BTN VI 3 ) 00 5Tmers,WneE‘Pump¢ ‘

‘,:;::1 q‘_ & IRALNL Y AN e ““t

6. Absorption Air Conditioning System | - ' 26

, - : o - S (19/7)
; : ) ' - {Days 52
/ thru 55

2 { ‘ s.v .

1 a. Using workbook procedures and a diagram, identify major (2.5/1)

components of 2 lithium bromide absorption air condltionmg system. Day 52
STS 20b, 20c,. Meas w

(1) Historical development of absorption systems
1 (2) Applicatic™s of the hthium bromide system

(3'). System characteristics ‘

]

“*

. (4 ) Major components

b, Using workbook pmcedurés and a diagram, trace retrigerant 4/1
and absorbant flow in a lithium bromide absorption a.ir conditianing . | Day 53
system STS: 20a,.20b, 20c. Mea.s. W g

< | " (1) Refrigerant flow | o

(2) Absofbant flow.

-

c. Given a'pressure temperature chart and a mahometar reading /1) |-
| determine the condition of the vacuum in & lithium bromide absorption | Day 53 |
system to within 0.1 inch of mercury atmolute STS: 20a, 20d g ) ‘ o
20d(2), 201 Meas \\ A \ :

- (1) Vacuum tests

(z) Standing vacuum test - ' y

(b) Running vacuum testj L o
(2) Leakcbecking SR o I R

SUP ERVISOR APP ROVAL OF L ESTIN PLAN (P ART 1) '

SICMATURE AND DAYE N N SICNATURE AND DAYE

-— . ‘- : ~t
. - 8

”

. . oo
€
“ ,
. .

~ : : ’ ¢ P _ :
"JPLAN OF INSTRUETION NUMBER = BATE - 1P AGE NO,
‘ . 3ABR54530 ‘ 16 Jauary 1976 ‘ 85
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- ~ PLANOF INSTRUCTION/L ESSON PLAN PART { (Consinvarion Shbet)
L — ‘: '

W

'COURSE CONTENT : L ST :
S ¢. Using workbook project, list the procedgres for . . 2 1.
¢ . chargimy and removing refrjgerant and-absorbant frqm a‘ﬁthmm .. Day # _
.. bromide 3oscorption system. STS: 20c 20e(1),. 20e€c.) E__g, 201.
- v Meas: W ) o
." C1Y Charging refrxggrant and,/or ;bsorbant B ‘ .

o o 'Removim_: refrigerant a.nd,-"o'r 3bsorbant‘ :

\ - 2. Using a sclution concentration c‘ia t and Eondwmg - " - (2“’0«. S N S
ingiructicns in woripcoi, determine-the solution Day o ‘
cencantrtrion of a dthy u’m bromide system within' 5% accu,racy
STS: 20c¢, 20f, 20n, 201, Meas A% o | ‘ N N

si 1) Purpose
. . . & '\l
(2} Procedures ' %
{. Using a wiring diagram, trace the sequence of operation, = (2/0.5) | -
* “,', start-up and shui-down of a-lithium bromide absorptmn - Day 54
system, STS: 20a, 20b, 20c. Meas: W A '
) 11 fypes of control systems . .
.2} Cantrol operation | ‘ .
o ¢. ‘Given a troubleshooting chart, complete workbook project:  (4.5,2),
' .. by statiffig troubleshootinig procedures on a lithium bromide system. Day 55
© STS: 20a, 20b, 20c, 20h, 20i. Meas: W - r
; (1 Purpose of froubleshooting charts ¢ ’ S y
) i - 2) Trolbleshooting a lithium bromide system . i ‘
A : .
% . . ']
' .
. } )
. . - A R .7
AL t : ’ | M - .
“‘. ‘v . | B » - ?:‘) . . ‘ . ‘L-,‘
.- : : . . a .
by ) - ‘ * N -2 ‘ 4
. . .\
Tt ¢ . v . ‘ P ‘ L P . L il
"- Q ] mLAnOF iNsTRUCTION NO. ) . R DATE -~
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< g

, counss COMTENT

*

L)

A
— -y

i
.
%‘ .

4

"I Student lnstructxonal Materials  _

. - ¥ : - N ]
' suppom‘ MATE RIALS AND GUIDANCE

SG 3JABR54530- V1-5 thru -6, Water Conditioning and Ahscrption Air

~ Conditioning System

WB 3ABR54530-VI-6-P1, Idenufzcation of Major Compenents of a Lithium
Brbmide Absorption System .

. \WWB 3ABR54530- VI-6-P2, Refrigerant and Absorbant Flow -
' WB JABR54530-V1-6-P3. CHecking Machine Vacuum

WB JABR54530;VI-6-P4, 'Adding and Removing of Refrigerant and Absorbant
WB 3ABR54530-VI-6-P5, Absorbant Concentration

" WB 3ABR54530-VI-6-P6, Lithium Bromide Air Conditioning ering Diagram

WB 3ABR54530-VI—6-P‘? Troubleshootjng Chart

Audio Visual Aids : : ,
Transparencies, Set, Absorption o
‘Training Film: CE-9, Lithium Bromide Air Conditioner (12)

‘Braining Equxpment
Nene

V&

\ff !

'T:‘aining Methods
Discussion/Demonstration (12.5 hrs)
Performance (6 hrs)

Training Film (0.5 hr)

CTT Assignment (7 hrs!

Instructional Guidance

The students are to be instructed that lithium bromide 8 corrosiveé when
exposed to air, All tools must be washed with fresh'water and then oiled.

If lithium bromide gets into eyes,  rinse eyes with water, then consult a
physician. Do not syphon lithium bromide with a hose. Outside Assignmer’.
Day 52, direct students to review WB VI-6-P1; Day 53, P2 aud P3, Day %4

'P4 thru P6; Day 55, P7.

7. Measurement Test and Test Critique | 1.5

. : , : | (1.5/0)
e ‘ ' . Day 55
A

- ’ &
& N

g ?u or ms%ucnan NO. ’ DAYE ) PAGE NO. )
- . - 3ABR54530 - 16 January 1976 | " ¥7"
« Cf-:, :::a’c‘ IBA : :::;Acn ATe rcmu[ :sn MASR 73, AND TIOA, AU 72, WHICH Iu.g n
L/:‘,V e ‘,) .

.
- .
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:1 ":pgnﬁn TMSTRUCTION NUMBER ;‘ . OATE —
L | 3ABR54530 16 January 1976

P

o Vi1 | Air Condiﬁ% - Ceatrols
‘ M &

T L I Conditioning Specialist

C TIME

1. Air Compressing Equipment

a. Using workbook pro"cedures, identify major componénts of air
compressor system. STS: 13f(2) Meas: W

(1) Major components and purposes of each

- (2) Safety devices - |

b. Using appr@priate technical data and the aésigned trainer for
illustrative purposes, correctly state the operator's inspection,-
service, and maintenance procedures for an dir compressor system.
STS: 13f(3), 13f(4) Meas: W ~

(1) .éerﬂce and maixitenance

Ny -

{2) Operator's inspection

o~

2
(2/0).

- | Day 56

(1/0) -

(1/0)

SUPERVISOR APPROVAL OF L ESION PLAN (P ART 1)
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PLAN OF IMSTRUCTION/L ESSON PLAN PART . ! (Cauﬁnudhn sa-«) b
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—
—

SG 3ABR54530-VII-1 and -2, Axr Compresging Equxpment and Penumanc
Chntrols - °

WB.3ABR54530-VI~1- Pl, }dentxfymg Cnmpcments of an A;r ComprESSOr

Y Svstem
WB 343R54530-VII-1-P2, Opemtor S Sermce and Maintenance of an- Air
. Compresscr Svstem . S

“~

Audio Visuzl Aids ‘ .
Transparencies, Set, Air Compressor

Training Zquipment
Trainer, Rafrigeration Controls (2)
Trainer, Pneumatic Conirois (12)

Traiping Methods
Discussion, Demenstration (1 hr)
Pifermance (1 hr)

. Multiple Instruetor Requirements

Safety, Equipment, Supervision (2

Instructional Guidance
Stress salety precautions involved in servicmg an air compressor system.
electrical, compressed air, safety rehef valves, and belts.

\ - .

!

MIR: Two irstructors are required for one half hour of student performance.
] ) ‘ R v

H

"7 24

' COURSE CONTENT . _ ‘
S :SUPPORT M‘ATERIA.ITS‘AND‘ GUIDANCE
Student Instructional Materials B VL A : 5

PLAN OF INSTRUCTION NO

[C aveé  72M 1my

. , _ 3ABR54530 {lg‘ﬁnaary 1976 | "9t

REPLACES-ATC FORMS 1374, MAR 73, AND m‘, Aug 7!. WHICH WiLL 8K
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‘ " PLAN OF KNSTRUCTIGV‘LEM PLAN PART !
R i eirigeration and Alr Candltxonmg
8L0CK ,n‘uu.:_i ‘LOCK‘ FIYCE =
- VII Air Candltinnm§ Cantrols -
Bty BT R R3E ' 2 TINE
2. Pneumatic Controls | 34,5
| (26.5/
: } . ) (8)
' - - _ Days 56
‘thru 60
3 Using a diagram, xdentxfy the mamr pneumatxc contrcl terms of- [ (4/1.5)
a pneumatxc control system STS: 15e(1), 15e(2) Meas: W _Day 56
( 1) Purpnse and use of pne%matlc cnntrols ’ |
. (2) Major pneumatxc control terms
| b. Using assigned trainer; determine the m:dSprmg range of a (2/1)
( pneumatic valve and adjust the .valve to that position in accordance with | ‘Day 57|
procedures provided in workbook STS: 15e(2), 15e(3), 15e{4) |
( Meas: W, FC r e ;
E (1) Appllcatiané \\ . o %
o (2) Major components ! . | s
i \3) Installatmn and adjustment
-¢. Using assigned trainer, determine the midspring range of a (2/0)
pneumatic damper operator and adjust the damper operator to that Day 57
. position in accordance with procedures provided in workbook. STS:
15e(3), 15e(4) Meas: W, PC._ :
. . B ' . < i
(1) Applications h
% ) (2) ' Major components
(3) Installation and adjustment ’
{ ) v o a
-~ J ' ,
. SUP ERVISOR APPROVAL OF L ESSON PLAN (PARY 1)
- t SIGNATURE AND DATE , - SIGNATURE AND DATE
“ - ; A |
PUAN OF WS TRUCTION NUMBER ~TOATE PAGEND, |
| — i JARR54530 16 Tanuary gls 1
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! ,  PLANOF INSTRUCTION/LESSON PLAN PART | (Cantinvetion Sheot)

\ COURSE CONTENT SN -
. d. L’ég 1g assigned trainer, mperate and adjust a pilot . 2,1.9
| positioner’ in accordance with procedures provided in workkook. Day 57
STS: 13e(2) 15e(3), 15e(4). Meas: W, PC \

1 .r'i.pp,lications

'2) Components and construction features

»
. e s ———— e |y

.-. A B ‘
{ Adjustments:

et s
3

¢, Using assivned tmmer(5 calibrate and adjust a pneumatic room (672)

- theruiostat to maintain 70, £t 2°F STS: 15e(2), 15e(3), 15e(4) Day 58
I Meas: W, PC :
% (1 Applications 5
-
. (2" Maijor components and function of each
{3 Instaliation procedures
o L:l 2ration
- . TUsing assigned trainer, calibrate and adjust a pneumatic (6/2)
heating-cooling thermostat to maimain 70, $29F, Day 59

STS: 13e:2), 1303}, 15e(4) Meas: W, rC
1 Application
2) Heating-cooling thermostat

(3) Switch— pver mechanism

g. Using asswned trainer, calibrate and adjust a pneuma.tic (4.50)
non-bleed controller to maintain 70, * 2°F. STS: 15e(2), Day 60

13e(3), 15e(4) Meas: W, PC

f

(1) RP-308A Controiler

(2) LP-914A Sensor

R
Fowa

o L ' 3ABR54530 Lfé'Jamary 1976i:5 N2 l

E RIC awem  FORM_ o, REPLACES ATC FORMS J3TA, MAR 75. AND 7764 Atin 79 Wwirw @11 1 ae
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PLAN OF INSTRUCTION/LESSON PLAN PART | (Contimsetion Sheet]

CW‘SE CONTENTY

v A

7
-Is -

SUPPORT MATERIALS AND GUIDANCE ‘

b

-

Student Instructionii Materials - .

SGIABR54530-VII-1 and -2, Air Compressing Equipment and Pneumatic
Controls ' 4 ‘

WB JABR54530- VII-2-P1, Identification of Control Terms and Components
of a Pneumatic Control System . | | o :

WB JABR54530- VII-2-P2, Determining the Midspring Range of 2. Pneumatic
Valve - - ¥

WB 3ABR54530- VII-2-P3, Adjustments of 2 Pneumatic Damper Operator .

WB 3ABRS4530- VII-2-P4, Operation and Adjustment of a Pilot Positioner

- WB 3JABR54539-VII-2-P5, Calibrating a.Pneumatic Room Thermostat

WB 3ABR54530-VII-2-P6, Calibrating a Pneumatic Heating - Cooling
Thermostat T

WB 3ABR54530-VII-2-P7, Calibrating of a Non-Bleed Controller

Audio Visual Aids A ‘ : .
Transparencies, Set, Pneumatic Control- T

Training Film: TF5658a, Pneumatic Temperature Controls - Thet:u;f7
Training Film: TF5658b. Pneumatic Temperature Control Devices
Charts, Set, Penumatic Controls . ,

*

N ‘

Tr aming%g}xipment . S | -
Trainer, Refrigeration Controls (2) : | - .
Bench Items:

Johnson Kit (2) o

Room Thermostat (2) Vo

Sling Psychrometer (12)

Room Humidistat (12) ,

Heating-Cooling Thermostat (2)

- Pneumatic Valve (2)
Pneumatic. Damper Operator (2) .

= - I3 € .
et o s et N - — - — o o ——— -— . - . - - —-“--'_———"—? — - - e e — —— o - - e e———
d T "

.1'

‘Pilot Positioner (2) . L oo T
Nonbleed Controller (2) .. . I
Temperature Sensor (2) ; .
Training Methods r # .
Discussion/Demonstration ( 15 hrs) .
‘Performance (10.5 hrs)
" Training Films (1 hr) - o
CTT Assignment (8 hrs) ( R |
.| Multiple Instructor Requirements . ' | ’ L co .
Safety, Equipment, Supervision (2)
tpun OF INSTRUCTION NO, SABR5 4530" . 1°€’Jaxiuary %97 é | PASE NO. 73
o ATC o 133A :::;.Acn. ATC FORMS 1974, NAR 72, AND 7704, AUS 72, wacH WiLL se

o 35,:
: : iv




IO
| PLAN OF INSTRUCTION/LESSON PLAN PART | (Cominustion Showt) , -
COURSE CONTENT *.°| RN
: ey — -
{ Instructional Guidance ' <7

!
:

e . Memaan

e

2
¥mphasize safety when working with pneu'mati’c equipment, Have each
student complete each'performance, following procedures as stated in the
workbook. Emphasize to students that they must give the trainers time
to react to control calibration and adjustments. Outside Assignment: :

Dav 56, direct student to review WB Vil.2-Pi; Day 57, P2 and P3; Day 58,

P4 and P5 :‘\i%y 39. P6 and P7, | :

MIR: Two instructors are required for 9.3 hours during student
performarce (3 hours in Day 57, 2 hours in Day 58, 2 hcurs in Day 59, and:
2.5 hours in Day 60), ]

€

L]

. é\

PLAN OF INSTYRUCTION NO

JABR54530 [1,8‘3&::&::;« 1976 | ot wo. 74

— S N —
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A ¥ ' . 3 * ' R S . . T B .
. . r - .. -
o to 3 . o . i ‘ - . ~
. A ) l( . . . . N . . . .
RS « - -

PLAN OF INSTRUCTION/LE PLANPART | ‘ ' .
'.‘ , 3 Y m r D m m -

2 ' _ .
5 .. |Alr Conditioning Controls - -
. COURSE T ' . 4 TIME
3. Measurement Test and Test Critique: 1.5
: RO 3 . (1.5
o | T, Pay 60 |
4. Electric Controls ‘ 22
. , N (16/8)
™~ Days 61,
62 and
63
~ a. Using assxgned trainer, and multimeter, lncate npens and (2/0.5)
\iE)rts in accordance with workbouk procedures. STS: 10g(2), 15¢(4) | Day 61
as: W, pC |

v

(1) Applications of electric controls
(2) Locating opens and shorts

b. Using components supphed by instructor, connect, adjust and | (4/1.5)
operate a.series-20 control loop in'accordance with-procedures Day 61
provided in workbook. STS: 15c(1)(a), 15¢(2), 15¢(3), 15c(4),
=1 15c¢(5). Meas: W, PC

" (1) Applications
(2) Major components of series-20 control loop

(3) Current flow

. c. Using components supplied by instructor, connect, adjust and (3/1)
operate a series-40 or a series~80 control loop in accordance with Day 62 |

procedures provided in workbook. STS: 15c¢(1)(a), 15¢(1)(b), 15c(2)
15¢(3), 15a(4), 15¢(5) Meas: W, PC

(1) Appncation

’ (2) Comparison: series-40 and series-80 control loops - o
| t SUPERVISOR APP ROVAL OF L ESSON PLAN (PART 11)
SIGNATURE AND DATE : SIGNATURE AND DATE
PLAN OF INSTRUCTION NUMBER 4 - OATE - rAGE wa.
N JABR54530 16 1976 75
e AT O, 133 ‘PREVIOUS EDITTON I8,0880LEYE ’ .
CT 78 N
e E M ( . W 3 b |
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/ PLAN OF INSTRUCTION/LESSON PLAN PARY, | (Continustion Shoet)

o ‘ ’ COURSE CONTENT

L]
N .
/ . -
1S

N . (3) ;\Iajor' components

P {4) Operation of a ''fail safe' device

i (5) Current flow . , !
‘ d. Using components supplied by instructor, connect, (3/1)
adjust and operate a series-60 control loop in accordance Day 62

with procedures provided in workbook. STS: 13c¢(1)(a),
15¢/1Nb), 15¢(2), 15c¢(3), 15¢c(4), 15¢(5). Meas: W, PC
v

(1) Application \
{

‘2) Major comyponents \
(3) Current flow , L
e. Using components supplied by instructor, connect, a.d;ust’ A(4/2)'
operate and troubleshoot a series-90 control loop in accordance Day 63
with procedures provided in workbook. STS: 10e(1)(d), Iﬁc(l)(b)
15¢(21, 15¢(3), 15c¢(4), 15¢(5) Meas: W, PC 5\]

N\

(1) Application

s o B < PR e m s

(2) Major components
(3) Bridge circuit

(4) Current flow

(5) Calibration

(6) Troubleshooting

. ——asn . - - —

—t

IS AN P NRT UG TION N . OATE F.;t No

JABRS4530 . 1978 78
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COURSE CONTENY
SUPPORT MATEE&I.)S
L Studenténstructional Ma.terials

-Vii-4 an lectrical and Electronic Controll

WB 3ABR§4530-VH—4-P1 Troubleshaoting Eléctrical Controls
WB JABR54530-VII-4-P2, Operation and Adjustment of Series~20 Controls

- e e -

-

AND GUIDANCE

WB 32 BR54530- VII-4-P3, Operation and Adjustment of Series-40 and 80
~ Control Loops
WB JABR54530-VII-4-P4, Operation and Adjustment of Series-60
Cpntrol Loop

‘ws JABR54530-VII-4-RS, Operation, Adjustmett and Troubleshooting
of Series 90 Controls

] Audio Vlsuhl Aids

Transparencies, Set, Electyical Cnntrols
Charts, Set, Electrical Controls
Prenarrated Slide:. ATS 54-14 Series- 20 Motorized Valve

Trainin E ipment
Trainer, E‘ontinulty Test (6)
Multimeter (2) .

Bench Items: | ,

‘Electrical Controller Series-20 (2)

Electrical Cobtroller Series-40 (2)

Elettrical Cohtroller Series-60 (2)

Pressuretrol Series-30 (2)

Series-20 Control Motor (2) .

Series-40 Controi Motor (2)

- Series-60 Control Motor (2)
Series-80 Control Motor (2)
Series-90, Control Motor (2)

Training Mathods |

Discussion/Demonstration (7.5 hrs)

Performance (8.5 hrs)

CTT Assipment (8 hrs)

e

» Multi Instructor uiréments
Equipment pervision i?) .
1
- | /
"N. Au OFf INSYRUCTION NO, /
; k mR545&0
s . FORM m - REPLACKES ATC FORME 33TA, MAR 73, AND TIOA, AUS 71, WNICH WiLL 8L
m 78 U“ﬁ
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: . -+ PLANOF INSTRUCTION/L ¥SSON PLAN PART-! (Continvation Shoet) .7 . |
< qi— . - \" : ﬁ-‘v;- . —?"t‘_ i."‘*'
1. § -
. GOURSE CONTENT
Instructional Guidance . - ' ’
AS a safety precaution, students will remove all jewelry while -, )
completing performances. Have dents complete outside \
1 ssignments appropriate.to lessoii. Outside Assignment: Day 61, ) v
direct.students to  review WBs/VII-4-P1 and P2; Day 62, P3 and P4;
Day 63, P5. S Y ‘ N
. . . ) \ ,
MIR: Two instructors are needed for 7.5 hours during student performance
: (2 hours in Day 61, 3.5 hours in D4y 62, and 2 hours in Day 63).
i . o
’ i
- R { ¢ )
= 1
/1 .
Q +
i N
| é -
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A
52
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B - ¢ PLAN OB INST - bz J N
- ;lﬁ'c: vUMRER . ﬁ?mn“*"* I S sm--——-— L . - :
R i Air Conditioning Controls o !
& — ' COURSE CONTENT T T v
| 5. Electronic Controls o | 16.5-
, « | | . 12.574)
- ' Days 83
hru 65 |
a. Using diagram, identify components and state purpose of | (8/2)
conventional and solid state devices, completing without error at {Days 83f

least 80% of the workbook project. STS: 10e(1)(d), 15d(1), 15d(2), mnd 64
15d4(3), 154(4), 15d(5), 15d(T). Meas: W .

(1) Application of electronic controls

*

(2)" Conventional (tube) type electronic equiprent -
<a) Components T ‘ | v

' ~ (b) Rectification !
v ~ (c) Amplification R | .,

) ‘Solid state electronic equipment Cry \,ﬁ

(a) Principle of opération A/ .
A | S
{b) Comporents A e e 3
/1.~ (¢) Rectification :
(d) Amplification (transistor) , ‘ b
(4) Electronic power supply -
. ’ “ " ]
~ ;E '.\
, : -}
t y : S R , 1 ’
‘ , | S b - =
SUPERVISOR APPROVAL OF L ESSON PLAN (PARY 1) o "
SIGNATURE AND DATE N SIGNATURE AND OATE y 4\ _
. ) —— ! .
| ' - { , - ——— N
Lﬁ.m OF INSTRUCTION NUNBEN . SATE ) LT AT % o "'
| ' 3ABR54530 l 16 January 1976 ! 79 2
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.. PLANOF mrmmwuw SLAN PART n&-umqu‘&-u)

f;-‘ L " _‘ " o ceuns: CONTENT \—%

b. Usmg assigned trainer, \x‘xre adjust and tmt@}esheot (4.5/2) -
an elecfronic humidity “gomruf* loop. STS: 15d§1) 15d(2), . Day#85

Meas: W

1-15d(3), 15d(4), 13d(5), 1;;1(6 15d(7), 15d(8), 156t9), 15d(10) o

(1Y Operation of the ';Shzz_be detector circuit |

‘2 Major components of an aqlectronic control loop -

SN .
+3 Installatipn and calibration

SUPPORT MATERIALS AND GUIDANCE:
Student Instmetmnal Matenals

4

. SG 3ABR53530-VII-4 and -5, Tlectr‘l’cal and Electronic Controls

WB JABR54530-VII-5-P1, Identxficatmn and Purpose of Gonventional and
Solid-Siate Devices

W3 3ABR54530- VII- -P2, Wire and Operate an Electronic Humidxty Centrol
Loop

¢
‘ .

Audio Visual Aids N
. Transparencies, Set, Electronic Controls ‘ -
Charts, Set, Electromc Controls : ’ ‘
Training Film: TF4145, Basic Electronics aa Applied to Electmnic Control

Systems |
Tmmmg Film: TFI-52504, Transistors - PN Junctxop F{mchmentals
Training Equxpment | v Sd .
Trainer, Humidity €ontrol System (4) C
Demonstmtor Electronic Thermostat (12) -
Demonstrator, Triode Tube (12) . ‘
Demonstratnr, Gold Leaf (12) . ' :

' Multimeter, (2) ‘ L \
Training Methods ‘ ' P | &
Discussion/Demonstration (7. 75 hrs) R
Performance (4 hrs) . -~
Training Films”(0.75 hr) ' - S
CTT Assignment (4 hrs) | - T
Multiple Instructor Requirements |3
Safety, Equipment, Supervision (2) 34 ,

] PLAN OF INSTRUCTION NO.

DATE

f IGJanua,rv 19’1!3".““'“J
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' _“ ‘ " PLAN oK mrmcnmm PLAN FAI‘!‘ | (Continuation Shoet)

. " caum CONTENT |

-

' Instructional ny(dance L
As a safety pre

(2 hours in Day 64 and 2 hcurs in Day 65)

RS Related Training (identified in course chart}

J‘I\’ X\Ieaaxre‘merllt‘.;l"é&s't and Testw:Critique

4"

| Qtrution, students will remove au jewel
7| completing performance: Outside Assighment: Day 64, direct students
| ta review WBs VII-S-PI and PZ, Day 85, review Block VI materials

! 'MIR “Two mstructora are needed for 4 hours during student performance

ry while.

1

> 2

1.5
- {1.5/0)
Day 65

A

t

PLAN OF INSYRUCTION NO. - - — v
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air conditione rs

(2)

4

3)

|5
.

STS: 10b, 19e, 19f, 19g, 1Sh, 19t(2), 19v(2), 21c(1), 21c(2), 21c(3),
Meas: ‘W, PC

(1) Major components and pxmciples of operation of window

Methods of control
(3) Operation and truublesheoting of window air conditioners

Sernvicing p; ocedures fm window air mndxtxoners

Installation techniques and procedures

~

| ‘ PLAN OF msnucneu/um PLAN PARY |
L L LA AL LALL I e g on an nditfoning ‘
THLOTK NUMBER —Tltmi‘n‘.& T ;
L VIII 1 Air Couditioning PRI S
1 s COURSE CONTENT T
1. Air\C&_)ndit}ionﬁxg Equipment 21
| (16.75)
Days 66}
thru 68
) . * ’ . L ¢ .

2. Using workbook. ideatify major components of the air - (4/1).
conditioning trainers as ro theur type, purpese and principle of Day 66
cperation. STS: 18, 18a, 19bL, 18t(1), 1St(R), 19v{1), 19v(2). ]

Meas: W, PC ' :
. . R . N ‘ & {
~. (1) Purpose and mnda;}lentals of air conditioning ‘
. !
¢ 12) Types of air conditionifig equipment ‘ 7
(3) Purpoée and operaiiun of major components : )
: ' P
(4) ‘Purpose and operation of associated components o
. b. Using window air ronditioner trainer and tools prbvided, (8/3)
operate, troubleshoot, and service following the workbook procedures. |Days 66

SUP ERVISOR APF&OVAL QF L ESSON PLAN (PART i)
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‘g 'PLAN OF mrmcnogn.zssou PLAN PART | (c.m.r.umq Shoet)
L . . COURSE CONTENT - " | -
’ ¢: Using workbook. and residential air conditmner trainer, (41
{ . identify major components, their functions, and trace electmcal .~ Day 68
. circuits. STS: 18b, 193, igv(Z) \ieas W, PC ’
o ' - i
§ ‘1" Air Circulating s.ystem components J
| ‘ ‘ | .
' - !
‘ ‘ ' ‘2. Furnace svstem components .
. T . ' ”
S (3 Cooling svstem compornents
: ) ' 3
‘ 4 Electrical circuits ‘
i | %
\‘f~ 2" Performance checks
: S : N 4
SUPPORT MATERIALS AND GUIDANCE
; Student Instructional Materials | -
| ;  SG 3ABR5+330-VIII-1 thru -3, Typical Air Cond‘txomng Equipment and
\ Psvchrometrics
{  WB 3JABR54530-VII-1- P1, Select Fan, Fxlter and Insulation
é 'vB JABR54530- VIII-1-P2, Familiarization of Window Air Conditioners N
! WB JABR54530-VIII-1- PS Famxhamzatmn of Residential Heating and
; Covling Systems :
WB 3ABR54530-VITI-1-P4, Heating and Coolmg Wmng Diagrams
Audio Visual Aids
Charts, Set, Air Conditioning Equipment
. Transparencies, Set, Window and Residential Air Conditmmng
Training Film: TF 6361 Home Heating and Air Conditioning Control Systems
Prenarrated Slides: Room Air Conditioners . ‘
Training Equipment | S
. Trainer, Insulation Demonstrator (12) |
Trainer, Drum Control Filter (2)
Trainer, Prefilter and Deep Bed (12)
Trainer, Fan Centrifugal (12)
Trainer, Fan Vapeaxial (12)
Trainer, Air Conditioner, Window (2}
Trainer, Heating and Cooling Residential (12)
Training Methods . <L . -
D:scussionTDemonstratmn (8.F brs) B |
Performance (7 hrs) ' A
Training Film (0.5 hr) : | LT
CTT Assignment (5 hrs) '
T AL AN OF INSTRUCTYIO . : ' ) . :
N e 3ABR54530 | WYanuary 1976 Tt 54 |
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e PLAN OF INSTRUCTION/LESSON PLAN PART | (Continvetion Sheet) N

COURSE CONTENT ‘ . ©

: Multiple Instructor Requirements .
Safety, St Supervxsxon (2) : ‘

~3

Instructional Guidance ' ' S
Electrical safety should be stressed in this ;;-e{ and protective items

" must be worn when working on trainers to prevent injury due to a liquid
refrigerant accident. Outside Assignments: Day 66, direct students to
review WBs VIII-1-P1 and P2; Day 67, P3; Day 68 P4,

- MIR: Eﬂg insé:};uctors are needed for 4.5 hours during student performance
ay : , |

~

>
1y

‘k .";
<

PLAN OF INSTRUCTIOIN NO. DATYE PAGE NO

3ABR54530 16 January 1976
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- . _ . _PLANOF ms'rnucnoN/Lssson PLAN PART R ) s,
T o, e TR tion and Air Conditionmg
P WL0CN nunmEnR —'s"g“o'n"-,‘ﬁi%'!’?' i T ‘ ™
' VIl Air Conditioning ., - . .
L Y - COURSE CONTENT .  © 2 TIME
2. Air Flow Instruments e : 9.5
| (7/2%5) -
Days 68
| . . and 69
a. Using air {low instrument and selected air conditmne? }:}/1) 1
determine CFM to within five percent acturacy. STS -18u(l)y - Days 68+
b 19u(2). Meas: W, PC ' ° and 69 |,
{1} Purpose of air tloW instruments |
. | ’ ‘ ’ ol . f
f (2) Types of air tlow instruments 0
(3) Operation of air flow instruments. i %
. .?“‘ .
b. Using residential air conditioner trainer, air flow instruments, (4/1.5)
and workbook, balance the air flow to meet Specxficatxons in workbook Day 69
STS: 19§ Meas: w, PC , s
"< (1! Purpose and application of air f}oﬁbélancing | e P
(2) Prihciples of air tlow balancing )
, -¢3'" Procedures for air flow baﬁmcing
i . - "
t * | A
U 3 < e )
T SUPERVISOR APP ROVAL.OF L ESSON PL AN (PART 1)
: e SIGNATURE AND DATE - SIGNATURE AND DATE .
%— - L]
i
\‘ -
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PLAN OF INSTRUCTION/LESSON PLAN PART | (Continyation Shaot) o l

:, 1. | . COURSE CONTENT e 4

T LI SN - ©eX . ' P
. ; S 35
. . g * -
LS

‘ o SUPPORT MATE RIALS AND GUIDANCE
Student Instructional Matertals
SG 3ABR54530-VIII-1 thru -3, Typical Air Conditioning Equxpment and
Psychrometrics  *
WB 3ABR54530-VIII-2- P1, Determine Velocity and CFM cf Air
WB 3ABR54530; VIN-2-P2, Bal&cing Air Conditioning Systems
. BEEEEE \ )
Training T‘c:mpxnient - -
Trainer, Heating and Air Condztmmng, R351dentm @) 7
Trainer, Velometer (12). s ) {
Trainer, Anemometer (12) ’ : )
Traiser. Manometér (12) Lk

.\ T raining Methods-— YN
) stcuss:nn/Dem@nstratlon (3.5 hrs) | "
Rerfo?mmnce (35 Krs) | - | .
CTT Assignment (2.5 hr's) - | |
. \ ‘ B a ¢ e
Multiple Instructor. Requirements ; . | ‘

Supervision (§)
Instructional Guxdance :
Place adequate emphasis on saEety precautions whxle using refrigeratmn
efiuipment. Outside Assignment Day 69, dxrect students to renew
WBs VIIi-2-P1 and P2. \

y

“
.

-

x
-~

1

MIR: Two instructors are needed E?r 3 5 hours ‘during student performance

" »
' in Day 69. v
. S
39
i . 'f
<
) L. £
. ('ﬁ, &
t £
o X i3 [}
R - 45
. | ) |
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S o PLAN OF INSTRULTION/LE P PARY | . N J \

) N t . on ir Emtxmm
' - o Specialist o

BLOUK NUMBER W ovw fifue 4 -
Vil Air Cundxtionmg N - !
1 T — COURSE CONTENY L | TIME

3. Psvchrometrics ~ 8

' (5. 5/2.@)
i Days 69
hnd 70

a. Using sling psychrometer, determine the wet bulb and dry bulb | (1/0.5)
temperature of.air within two degrees.; STS: 19¢ Meas: W, PC Day 69

(1) Purpose of sling psychrometer readings
{

. Us ing psychrometric-chart and workbook values, determine '(4. 5/2)
dew point temperature, relative humidity, specific humidity and heat - Day 'q
content within two percent. STS: 19d(1), 19d(2), 29d(3) Meas: W, PC °

4

(1) Def{ine psychrometrics
(2) Phjfsical properties
(3) Lines and scales on the psvchrometric chart

| (4) Simple psvchrometric plots

—
- SUPERVISOR APPROVAL F LESSON PLAN (PART 1}
SIGKATUR! AND DATE . SIGNATURE AND DATE
. \ D - '
3
PLAN OF INSTRUCTION NUMBER - DATE P AGE NO.

3ABR54530 16 January 1976 89
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PLAN OF INSTRUCTION/LESSON PLAN PARY | (Continvetion Sheot)

AR R 7 GOUNSE CONTENY

SUPPORT MATERIALS AND GUIDANCE
! . L J

Student Instructional Materials

SG JABR54530-VIII-1 thru -3, Typical Air Condifmnmg Equipment and
Psychrometrics

‘WB 3ABR54530~ VIII-3-P1, Using Sling Psychrometer to Determme Dry Bulb
and Wet Bulb Temperatures

WB 3ABR54530- VIII-3- P2, Using Psychrometric Chart to Determine the
Properties of Air

HO 3ABRS54530-VIII-1, Psychrometric Chart

Audio Visual Aids
Chart, Set, Psychrometrics
Transparencies, Set, Psychrometrics

'I‘x:a\ining Equipment
‘Trainer, Sling Psychrometer (12)

' Training Methods

. Discussion/Demonstration (2.5 hrs)
Performance (3 hrs) =
CTT Assignment (2,5 hrs)

- Instructional Guidance
N Outside Assignment: Day 70, direct students to review WB VIII-3-P1 and P2

o

LFL AM OF INSTRUCTION NO.

. | , 3ABR54530 P8 Sanuary 1976 | "***"> g0 |
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‘ PLAN Ot INSTRL CTION/LESSON nu i J 8
RIS RIS
n | mmﬁanm Alr Coad&ttonins .
“BLOCK NUMBEN WO YT 4 4 4
Vil _Alr Conditinmng ' ) -
. ! N TIME
1 4. Measurement Test and Test Critique 1.5
_ (1.5/0)
» | Day 70¢
5. Heat Pumps 4 .
! « 1(3/1)
Day 71
. e ' L
a. Using workbook and heat pump, identify components and list (1.5/0.5
their {unctions. STS: 15a(l), 13g, 18h  Meas: W, PC
(1) Major components and their functions
(2) Coxhpressor motor safety controls
(3) Principles of heat pump cycles
b. Using heat pump and reversing valve diagrams, trace the flow |(1.5/0.%)
of reirigerant through the c-oling and heating cycles. STS: 19a, 19g, :
i 12h ~  Meas: W, PC
j
(1) Reversmg valve operation
(2) Refrigerant fiow in heating and cooling cycles
4
z B
CUPERVISOR APP ROVAL OF L ESSON FLAN (PART 1)
. SIGNATURE AND DATE .' - SIGNATURE AND DATE
. « R
- f ) -
F 4
IPCAN GF INSTAUCTION NUMBEN BATE WAGE NO.
] - . 3ABR54530 16 January 1976 91 -
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PLAN OF INSTRUCTION/LESSON: PLAN PART | (Coatinsatin Shost)

COURSE CONTENT

. SUPPORT MATERIALS AND GUIDANCE

Student Instructional Materials
SG JABR54530-VITI-5 thru -7, Heat Pumps, Package Air Cohditioner
and Direct Expansion Air Condltloning System K
m

w3 3ABR54530-Vm-5 P1, Famillarization of Heat Pu

-Audio Visual Aids
- Transparencies, Set, Heat Pumps
Prenarrated Slides: The Packaged Heat Pump

-
Training Equipment f L L
Trainer, Heat Pump (12) ~—

Trainer, Hecat Pump Operation {12) .

“Training Methods

Discussion/Demc. sstration (1.5 hrs) .
Performance (1.5 hrs)

CTT Assignment (1 hr)

Instructional Guidance \

Outside Assignment: Day 71,. direct students to - rewvieve “! VIII-S-PI and P2 :

14,

=g
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PLAN OF INSTRUCTION/LESION PLAN PART 1 o

Ceen o, . -
B ‘ : s , R
.

R LR S Na¥tion and Alr Condltioning

o

N 3. on

JACIERNU TLIR W"LT\ ,
e I - o ENT

the flow of refrigerant, air and water through the system.
STS: 19a, 19¢, 19h Meas: W, PC

(1) Basic construction and a.ir flow

(2)" Refrigerant system and condenser circuits

*

14 T |
St K\
6. Package Air Conditioner \ 4
“\\ (3/1)
Day T1
\ |
a. Using the package air conditioner and workbook, idsutif (1.5/0.9)
components and list their functions, STS:\15a(l), 19¢ Mea&; W, PC |
(1) Purpose and applications of package air conditionegs
(2) Major components and their functions
) (3) Compressor motor safety controls
b. Using the package air conditioner and workbook project, trace 1.5/0.5

SUPERVISOR APPROVAL OF L ESICN PLAN (PARY i)

SIGNATURE AND DATE SIGNATURE AND DATS

. | PLAN OF INSTRUCTION NUMBER DATE [PAGE NO.
o 3_4_§§R54530 16 Jammry_ﬁ"lﬁ , l 93 |

AYC
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PLAN OF INSTRUCTION/L ESSON ruﬁ PART | (Continvation Shoet)

N s

COURSE CONTENY

C . . o PO
DI % :

Performance (1.5 hrs) | C -

Outside Assignment: Day 71, direct students to review WB VII-6-P1.

SUPPORT MATERIALS AND GUIDANCE

Student Instructional Materials
SG JABR54530-VIII-5 thru -7, Heat Pumps; Package Air Conditioner,
and Direct Expansion Air Conditioning System
WB 3ABR54530-VIII-6-P1, Familiarization of the Package Air Conditioner

Audio Visual Aids
Transparencies, Set, Package Air Conditioner

Training Equipment
Trainer, Package Air Conditioner (12)

Training Methods o
Discussion/Demonstration (1.5 hrs) .

CTT Assignment (1'hr)

Instructional Guidance .
Place adequate emphasis on safety precautions around operating equipment. J

g
T -,

3ABR54530 1¥3anuary 1976| rex . 94
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" PLAN OF INSTRUCTION LRSION PLAR PART T
[N TRITROTYON O 2 %ﬂ?"ﬂﬂfo‘um 2R
\ : Specialist
“WLOCK NUMBER BCSTRNYCY =
e —— 1AL
= U . 3 T T ]
7. Direct Expansion Air Conditioning Syst=:as 30.5
_ £22.5/8)
Days 73
thru 75
. a. Using workbook and 25-ton trainer, locate, identify and state (6/2)
the function of safety controls and major components. STS: 15a(1), Day 72
19w(1) Meas: W -
(1) Major sections
(2) Major components and their functions
{3) Associzted components and their functions
(4) Safety controls
b. Using schema' e, workbook and Zs-ton trainer, locate | (6/2)
operational and capacity controls, state their functinns and adjust Day 73
for proper operation. STS: -1 a.g6) 13ag7) 15c§1!§a.) 15cglzg_13)
15¢(2), 15¢(3), 19w(2), 21h(4) Meas:
: a3
(1) Temperature control system and its function
(2) Humddity control system and its function
(3) Control systems calibration and adjustments
(4) Capacity control system and its function
) A‘djusting capacity controls to maintain proper operation
//\\,\/"\
SUP ERVISOR APPROVAL OF L ESSON PLAN (P ART 11
SIGNATURE AND DATE S!Gﬂlﬂllll AND DATE ~
PLAN OF INSTRUCTION NUMSER DATE PAGE NO.
3ABR54530 16 January 1976
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punn);lnmmmmsm PLAN PART | (Continyation Sheet] T
: | o COURSE CONTENT - e - L.
¢. Using hy‘grothermograph,' sling psychrome'ter, - (6/2)
air flow instrument, psychrometric chart, and 25-ton trainer, " Day 14

perform capacity checK to determine system efficiency as -
Specified by instructor. STS: 5¢, 5Se, 8d(5), 19d(1), 19d(2),
19d(3), 19¢, '19g, 19h, 19v(2), 19w(3), 21c(1), 21c(2), 21¢(3),
2le(d), 21c(5),.21c(6), 21¢ (7) Meas: W, PC . '

(1) Pre-operational check and operational startup
sequence and procedures ‘ \ '

(2) Shutdown sequence and procedures
. ' (3} Hygrothermograph

| (4) Capacity check

(5) Probable causes and cures of reduced systern capacity

d. Using diagnostic charts in study guide, multimeter and (4.5/2)
25-ton trainer, troubleshoot and isolate malfunction to the smallest Day 75
repairable or replaceable item. STS: 21d, 21le, 21f Meas, W, PC

-

(1) Troubleshooting L

SUPPORT MATERIALS AND GUIDANCE

Student Instructional Materials . |

SG JABR54530- V-5 thru -7, Heat Pumps, Package Air Conditioner and

‘ Direct Expansion Air Conditioning Systems.

. WB SABR54530~VIO-7 21, Major Components : )

WB 3ABR54530- VIII-i-P2, Compressor Electrical Control Circuits

WB 3ABR54530-VIII-7-P3, Fan Compressor Interlock Circuit

WB 3ABR54530-VIII-7-P4, Complete Temperature and Humidity Control *
Circuits

WB 3ABR54530- VIII-7-PB, Equipment Cooling Pneumatic Controls |,

WB 3ABR54530-VIII-7-P6, Identification and Adjustment of Cylinder Unloaders

WB 3ABR54530~ VIII-7-P7, Preoperational Check of the 25-ton Trainer |

WB 3ABR54530-VIII-7- P8, Operation of-the 25-ton Trainer

WB 3ABR54530-VIII-7-P9, Determine Coil Capacity '

WB 3ABR54530- VIII-7-P10, Determine Proper Operation \

WB 3ABR54530-VIII-7-P11, Troubleshooting

HO 3ABR54530-VIII-1, Psychrometric Chart

33
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' PLAN OF WSTRUCTIONLESEON PLAN PARY 1 (Continvesion Shost)' -

;_—.
0
L

COURSE CONTENT . s

. Audie Visual Alds

'| Chart, Set, Alr Conditioning Systems ,
Trsnspa;rencies, Set, Industrial Air Conditioning Systems

{1 Training Egipment ' :
- Trainer, on Ailr Condltloner (12) y | \

Trainer, Sling Psychrometer (12)
Trainer, Hygrothermograph (6)
Trainer\ Velometer (12) -
. Tralner,” Reciprocating C linder Unloader (12)

"I‘rainmgMethods

.Dis¢ussion/Demonstration (12 hrs)

Performance (10.5 hrs) }
CTT Assignment (8 hrs)

- Multiple Instructor Requirements
Safety, Supervision

Instructional Guidance

Place adequate emphasis on safety precautions around operating

- equipment. Outside Assignment: Day 72, direct students to review

- WBS VIOI-7-P1 thru P3; Day 73, P4 thru PG Day 74, PT thru P9; Day 75,
P10 and P11. )

MIR: Two instructors are needed for ® hours during student performance
(2,5 hours in Day 73, 3,5.hours in Day 74, and 3 hours in Day 75).

.
\
% - a
3

*
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- ' PLAN OF msnucngu/umn PLAN PARTY T
NAIT 37 TITRGTYON S o mmn and Air Cnnduwxmg ;
lkoﬁ?uiﬁ‘?‘rﬁr . X TIYLE S o s e s

0 VIO Air Cénditioning L M
i o~ “ = - THAE_)-
8. Measurement Test and Test Critique N 1.5
. (1.5/G)
Day 75
: b
9. Indirect Expané\lon Air Conditioning Systems 36.9 é
| (28.5/3)!
. /.«‘f“‘\ = DuVu 76’
f . . | thr 60
a. Using 100~ton trainer, maintain air handling systam as outiw=s (5/4.9)
in workbook project. STS: 19d(1), 19d(2), 19d(3), 19t(3), 19v(3), . Day 76§
19v{4), "19w(1), 21h(1), 21h(2), 1h(3 , 1h(4 , 21h(5). Meas: W, PC
(1) Types of air handlers - ~ ' |
i ;
}
(2) Air handler humidity control equipment ; :

| (3) Psychrometﬁcs

(4) Air handler maintenance . ' ;

b. Using 100 ton trainer, trace flow, service and munta.m e )
secondary refmgerant system. STS: 191, 180, 19w(1). Meus: CDav {6,
W, PC

(1) Secondary refrigerant systeins applications

(20 3econdary refrigerant circuits

(3) .Service and maintenance of secondary refrigerant system- l
; SR
‘ S
BN
e e e . “ —_1
SUP ERVISOR APPROVAL OF L ESSON FL AN (PART” if) R
s:ﬁuATUll AND DATE , : SIGNATURE AND DATE L 'i

PLAN OF INSTRUCTION NUNBER : DATE FIGE NO.
JABR54530 - {6 January 1976 939 }
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PLAN OF INSTRUCTION/LESSON PLAN PART | (Continvation Shegt)

. COURSE CONTENT - -
. c, Uéing 100-ton centrifugal refrigeration machine and (6/2)
workbook, locate, identify and list the functions of Day 77

components. STS: 12d, 13a(l)(c), 13a(3), 13a(4), 19k
199. Meas: W, PC

I

(1! Major componemnts and their functions

d. Using workbook and chart, trace thé centrifugal . (2/0.5)
compressor lubrication system. €TS: 13a(1){c), 15h Day 78
Meas: W, PC

(1) Lubrication system components
(2) Oil circuit
(3) Servicing

e. Using workbook and chart, trace electrical ~ (2/1)
safety control circuit. STS: 15a(l), 19p. Meas: W, PC Day B

PR Py

(1! Safety controls and their functions

f. Using centrifugal trainer and equipment provided, (2/0.5)
comnect the equipment for charging the system with refrigerant Day 78
foncwi% prescribed step by step procedures. STS: 19m
Meas: W, PC -

(1) Charging procedures
g. Using the 100-ton trainer, perform a preoperational (1/0.5)

check as outlined in the workbook. STS: 19e Meas: W, PC Day 79
(1) Preoperational check

h. Using 100-ton trainer, operate the centrifugal units (5/1.5)
operational controls, transmitters, recorders and Day 78
controllers to obtain optimum operational efficiency.

STS: 18g, 19i, 18n, 19r, 198 Meas: W, PC

(1) Starting, operating and stopping procedures

(2) System operating controls

|

o PLAN OF INSTRUCTION NO. 3ABR54530 fgfj y 1976 PAGE NO. 100 ‘
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. WB 3JABR54530-VIII-9-P5, Tracing Flow of Primary Refrigerant

~ COuRsE CONTENT - “
i. Using diagnostic chirts in study guide, and 100-ton =~ (4.54)
trainer, troubleshoot and lsolate to smallest repairable "~ . Day 80

or replaceable item. STS: 10g(3), 10&(5), - 15c(4),
a1c(l), 21c(2), 21c(4), 21c(5 c(ﬁ, ,d, d16, .g_x_r_.. .
eas: W, PC | | N

(1) Troubleshooting procedures ) ' -

SUPPORT MATERIALS AND GUIDANCE

_Student Instructional Materials ' " v

SG JABR54530- VIi-9, Indirect Expansion Air Conditioning System .

WB 3ABR54530- V‘EII-S-PI Using Psychrometric Chart to Determine the
Properties of Mixed Alr | !

WB 3ABR54530- VI-9-P2, Operation and Maintenance of Fresh Alr and \
Recirculating Air System ‘

WB 3ABR54530-VINI-9-P3, Operation Maintenance and Flow of Secondary
Refrigerants -

WB 3ABR54530-VINI-9-P4, Identification and Function of Major Components
of Centrifugal Retrigeration Machine

WB 3ABR54530-VIII-9-P6, Operating Principles of Purge Recovery Unit

WB 3ABR54530-VINI-8-P1, Servicing Centrifugal Compressor Lubrication
System

WB 3ABR$4530-VIII-9-P8, Centrifugal Unit Safety Controls

WB' 3ABR54530-VIII-9-P9, -Charging Procedures for Centrifugal Machine

WB 3ABR54530- VIII-9-P10, Preoperatimal Check and Operatlon of
Centrifugal Machine

WB 3ABR54530-VINI-9-P11, Diagnose Troubles in the Centrifugal System

HO 3ABR54530- VIII-1, Psychrometric Chart

Audio Visual Alds

Chart, Set, Indirect Expansion Air Conditioning Systems

Transparencies, Set, Centrifugal Systems

Training Equipment
Trainer, 100-ton Alr Conditioner (12)
‘Jrrainer Purge Récovery Unit (12)

- PLAN OF INSTRUCTION NO. OAYTE

PFASE NO. ;
— SABRS4530Q 18 Januarg 1976 L 101 )
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‘PLAN OF INSTRUCTION/LESSON PLAN PART | (Continuation She 1)

Ed i ]
COURSE CONTENT 5 1

Training Meémds
Discussion/Demonstration (15 hrs)
Performance (13.5 hrs)

‘ C:,[‘T Agsigriment (8 hrs)

Multiple Instructor Requirements
Safety, Supervision (2) -

Instructional Guidance

Place adequate emphasis on safety precautions around operating
equipment., Cutside Assignment: Day 76, direct students to review.
WBs VII-9-P1 thru P3; Day 77, P4 thru P§; Day 78, P7 thru P9;
‘Day 79, P10 and P11.

MIR: Two instructors are needed for 7 hours during student performance
(4 hours in Day 79 and 3 hours in Day 80).

10. Related Training (identified in course chart) ‘ 2
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1. Ev-aporative Cooung Systems

~

‘_3'2

(1) 'Evaporative cooling fundamentals

(2) Major components and their functions

(3) Common service and maintenancé problems

b. Using the evaporative cooler, perform a preoperationa.l
check and operate the system, STS: 6d(3), 19e, 19f, 19g, 19h, 19t(3)

(1) Preoperational check and operate

t

- (2) Installation, service and maintenance procedures

L)

&

(4/0)
Day 81

a. Using a schematic, identity the components -and trace the flow { (1/0)
of air and water through the evaporative cooler. STS: 18h

(3/0)
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SG JABR54530-1X-1and 4, Evaporative Cooling Systems and Civil Engmeering
Maintenance Mamgement |
WB JABR54530-1X-1-P1, Major Components of Evaporative Coolers
wB 3ABR54530-IX-1-P2, Preoperation and Operation of Evaporative Coolers -
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"Trainer, Evaporative Cooler (12)
Trainer, Sling Psychrometer (12)
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Discussion/Demaonstration (1.5 hrs)
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Instructional Guidance
- Place adequate emphasis on safety precautions around operating equipment.
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' MULTIPLE REFRIGERATION SYSTEMS
OBJECTIVE

To help you understand the reasons for installing multiple systems, and their
classifications, applications, and installation requirements. To help you service,
adjust and operate muitiple refrigeration systems.

INTRODUCTION

The general term "multiple refrigeration systems" includes several different ap-
plications, each having its own purpose and temperature range. A multiple evapora-
tor system is one in which two or more evaporators are operated from one compres-
sor. A muitiple compressor system is one in which one evaporator is operated from
two or more compressors. These compressors may be either in series or in parallel.

MULTIPLE, EVAPORATOR SYSTEMS

Muitiple evaporator systems are installed for economy and to save space. It is
cheaper to operate one compressor to control the temperature of two or more evapo-
rators than to operate a compressor for each evaporator. Aiso, having one unit that
has two or more temperature areas takes less space than a compressor for each tem-
perature area.

Classifications of Multiple Evaporator Systems

Generally, multiple evaporator systems fall in one of two groups: First, where
all evaporators have the same temperature. This is the simplest, alffiough not the
most common in use. Second, where each evaporator has a different temperature.
This application is found in most multiple installations.
Applications of Multiple Evﬁporator Systems

Multiple evaporator units are often installed in restaurants, soda fountains, bars,

" meat and produce markets, and other places where the use of more than one refrigera-

tion fixture is a necessity.

It must not be assumed that any two or more evaporators may be connected in
multiple without regard to size, usage, humidity requirement, tempgrature, and simi-

'lar conditions. There are some combinations that wiil not give satisfactory service

and must be avoided. However, there is no concrete information that will apply in all
cases, but there are certain conditions and rules that must be foilowed to insure a
serviceable installation. ‘ ‘

SINGLE TEMPERATURE EVAPORATOR SYSTEM

A multiple evaporator system may be operated as a singie -temperature system.
This means thdt all evaporators will have the same temperature range. In this case
the needs of each evaporator will be controlled by a single-pressure contral or thermo-
stat. When all evaporators have been satisfied, the compressor will puil the pressure

- 1

Q‘ (o

N\

B o
S
et



. \
in the common suction iine down to the cutout point of the pressure control. (Figure 1
illustrates a typical single tempeggature evaporator system. ) The pressure control
contacts then open §topping the oe&ramm of the system. As the pressure builds up in

the evaporators. it also builds up in the common suction line. When the pressu.e in

the commuon suction line reaches the '#t-'m" setting on the pressure control, the pres-
sure control contacts close and the coffipressor starts. When all evaporators are satisfied
the compressor shuts otf after the common suction line pressure drops to the cutout

poini set on the pressure control. This is a continuous process.

EVAPQORATOR
TEv {
g
] X} )] ,
g ] |
!
f |
{ j r
EVAPQORATOR
TEy L -
XX ‘
o ]
el
% ] r
»
EvAPORATOR
MY
L
X
)]
O
\3 r
CONTROL
1
L
)
RECEIVER CONDENSER
COMPRESSOR

Figure 1. Single Temperature Evaporator Sy stem
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Single Temperature Evaporator Svstem Componeats

Following are the components of a single temperature evaporatar system and the
function of each component as in figure 1: ) -

1. Compressor - Fressur}zes and raises refrigerant temperature above ambient.

2. Condenser - Liquefies refrigerant.

3. Thermostatic Expansion Valve - Meters refrigerant“to evaporator.

4. Evaporator - Refrigerant absorbs heat, vaporizes, and flows to compressor,

3. Receiver - Refrigerant reservoir.

5. Pressure Control - Starts and stops compressor according to the suction
pressure incregse and decrease.

Following are the components of 2 single temperature electrical system as in
figure 2:

1. Pressure Control - Starts and stops current flow to the compressor motor,

2. Capacitor - Increases starting torque.

3. Thermal Overload - Protects the compressor against damage due to

overheating.
CVERLOAD
COMMON
/(}\~ ‘ Ny CAPACITOR
| A@) X
STARY l‘ (
E R o -0

Y RUN

S, R

Y

51
POTENTIAL RELAY

»

@ —%;_{ ' o 0O

: — [\

-

Figure 2. Single Temperature Evaporator Electrical System
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Starting Relay - Disconnects the start capacitor from the circuit

Evaporator Fan - Forces air . “ross the evaporator.

Condenser Fan - Forces air across the cundenser.

j N
Run Terminal - Connection to allow current to flow through the run winding.

Start Terminal - Connection to allow current to flow through the start winding.
Common Terminal - The Connection where current can leave both windings.

M ULTITEMPERA’TURE EVAPORATOR SYSTEMS

The successful installation and operation of mulnpie systems requires the consid-
eration of each application. The units give more efficient operation when installed
close to each other. The following suggestions will be found useful as a guide. Due to
the {arge number of possible multiple combinations it is impossible to give a specific
set of rules and expect them to apply in all cases; therefore. it must be understood
that there will be exceptions to theollowing rules:

1.

(o))

The coldest evaporator must comprise more than half the total heat load. If
the warmer evaporator comprised the largest part of the load, the condensing
unit won‘@ be operating at the higher suction pressure most of the time. The
condensing~unit would not be able to bring the tolder box down to the correct
temperature.

The condensing unit must be selected to operate at the lowest suction pressure
of the coldest evaporator. Since the colder evaporator conbtitutes the major
part of the load, the compressor will be operating at that pressure most of the
time. That is another case where it must be remembered that the efficiency
of a compressor decreases as the suction pressure decreases.

Each evaporator must be selected for a given temperature and humidity. The

selection is made just as if each evaporator ‘is connected to its own compressor.

A special control is necessary where the temperature difference between the
coldest and warmest evaporator is more than 5° F. This control must be either
an evaporator pressure regulator or solenoid valve. If the evaporator tem-

perature is the same, but one refrigerator is used more than the other, a con-,

trol should be placed in the suction line of the refrigerator with the least
usage. & -

A snap-action control must be used if defrosti;}g on the "off cycle' is desired.
Connect the coldest evaporator closest to the compressor,

A check valve should be located in the suction line between the outlet of the
evaporator and the common suction line on all but the warmest evaporator.
Check valve will prevent warm refrigerant gas from fiaw’mg into a colder
evaporator coil.

13
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8. Thermostatic expansion valves should be used where direct expansioh evap-
orators are installed. | : 2

9. The liquid and suction lines mugt be sizad according to the need as if all
evaporators were demanding refrigerant at the same time.
) *
10. A multipie system will operate more efficiently when the temperature differ-

ence between the coidest and warmest temparature evaporators is not more
than 259 F.

Control Valves For Multiple Units

When two or more evaporators are operated from the same compressor and the
temperature difference is greatar than 5°F, some type of control is necessary for the
warmer evaporator. To accomplish this control, two types of control devices are used
in various combinations, solenoid and evaporator pressure regulating valves.

‘ SOLENOID VALVE MULTITEMPERATURE SYSTEM

The refrigerant flow in this system is controlled by solenoid valves. . The solenoid
is a simple electromagnet consisting of a coil of wire which, en energized by an
. electric current. produces a magnetic field that will attract {eTrous metals such as
iron.and alloys. An armature (plunger) is placed in a sealed housing with the coil
placed around the housing. Each valve is controlled by a thermostat. Each valve is
wired in series with its thermostat but in parallel with the other valves and
thermostats. '

i

‘Tvpes of Solenoid Valves .
There are F\Irp types of solenoid valves, direct acting and pilot operated. They
are located in the liquid lines, before the thermostatic expansion valves or in the sud -

tion Mnes. In the direct acting,.the solenoid coil opens the main port directly by lift-
ing the valve off the seat.

The pilot operated solenoid is used on large systems. In this valve the plunger
opens a pilot port which allows pressure on top of a piston to be released through the
pilot port. This creates a pressure unbalance across the piston. The pressure is now
greater under the piston than above and the piston moves upward opening 2 main port.
To close the valve the piston closes the pilot port, equalizes the pressure and the main
valve closes. :

~

£

Principle of Operation

Assume that all evaporators are warm and the compressor is operating. As the .«
temperature of each evaporator is reached, its thermostat stops current flowing to
. the solenoid coil and the valve closes. If this valve is located in the liquid line it will
stop refrigerant flow, but the compressor continues to operate. The pressure in each
evapofator continues to go down, but very little refrigeration is taking place because
no ifquid is entering. When ail valves are closed, the compressor pulls the pressure
in the suction line down to the cutout point; and the pressure control stops the system,

.
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When the temiperature of eithe. evaporator increases o the cut-in setting, its
thermostat current is directed (o the valve-causing it to open so refrigerant can flow in-
to the evaporator. (See figure 3 fcr"’mtvpxcal system. ) When the evaporator pressure
causes suction pressure to rise to the cut-in point on the pressure control, the com-
pressor starts. After the fvaparator is satisfied, the valve closes, the suction line

pressure drops to the jowspressure motor control cutout point, and the compressor
stops. f

) If the svstem is equipped withvsolenoid valves in the suction line, the valves will
close as the evaporators are sftisfied. There is very little’ cooling since there is no
1'efr{gt'fant movement, howevRr the compressor operates until the suction line pres -
sure drops to the cutout point and the low pressure motor control stops the ‘compressor.
Usually an accumuliator is placed in the suction line near the compressor to jnsure that
no liguid refrigerant enters the compressor when any solenoid valve first opens. See
figure 3A.
L

Check valves allowing free flow in one direction and none in the other are insialled
in the suction line of all evaporators except the warmest. When the solenoid valve
opens. the high pressure vapor in the warmer evaporator would back up into the coider
ones if no means were provided to prevent 1it. This would cause a warming of the cold-
er evaporators resuiting in a loss of efficiencv. Then thev would all call for refrigerant.

There are several important factors that must be considered when using solenoid
valves insmultiple systems. These are receiver size. defrosting of the coil and low
pressure motor control. The receiver must be large enough to hold the entire refrig-
er~nt charge in the system. As each liquid line solenoid valve cluses, the refrigerant
is pumped out of the evaporator and returne8 to the receiver. When the solenoid valve
closes. the vressure in the evaporator will continue to drop. This will keep the evap-
orator from varming up enough for the coil to defrost. The low pressure contro!l should
be set to cut in and out for the pressures of the coldest evaporator. It will then operate
for the warmeyr evaporators.

Sclenoid Valve Selection

The tvpe of control application requires definite information concerning the valve
salection. The fluid to be controlled, capacity needed, maximum working pressure,
maximum operating pressure differential (MOPD), and electrical characteristics are
factors that must be Known.

The selection of a valve depends on whether it is used on liquid or gas. as the
specific volume of a gas varies with pressure and temperature. The capacity of a
valve is given in tons of refrigeration with a 2-4 psi pressure drop across the valve
for liquid and 1 psi for gas.

The MOPD is the pressure against which the solenoid wﬁ‘l operate the valve. This T=?

pressure is measured between the inlet and outlet of the valve when it is closed. The
valve rating must be equal to or better than the maximum operating pressure of the
system. The electrical characteristics include voltage. phasing. and cycles.
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Instailation of Solenoid Valves

Most solenoid wvaives are closed by gravity. As a result they must operate ina
vertical position and must be placed in a horizontal line. They can be placed in either
the refrigerated space or in normal ambient temperature areas. A strainer should be
placed in the line ahead of the valve. The valves are marked with direction of flow and
"should be installed in the right direction.

When installing a valve with sweat tvpe connections, the vaive should be taken apart
and the body wrapped in a wet rag so that the valve will not be warped. However you
shouid not let moisture get inside the valve.

Sotenoid Valve Malfunctions

Should a solenoid valve fail to function properly, the following service hints indi-
cate some of the probable causes of failure and suggestions for correcting the trouble.

When the valve fails to open. check for:

1. A broken wire to the coil. Isolate the solenoid by disconnecting the leads.

Check for continuity through the coii. If the resistance is infinity, replace
the coil.

[ev

System operating pressure too high. Check actual pressure differential across
valve against nameplate MOPD rating. If the actual differential exceeds the
nameplate rating, a valve with a higher MOPD rating must be used.

-Valve body or internal parts warped due to excessive brazing temperatures or
excessive wrench torque. Replace damaged valve or component parts as re-
quired. When threading pipe into the valve, do not apply pressure either by
hand or bv wrench against coil housing or enclosed tube. Instead, apply wrench
on flats provided on valve body for this purpose.

4. Dirt or sludge causing valve to stick. Dismantle valve and completely clean
intertor and component parts. Install a strainer with a mesh adequate to
prevent foreign material from reaching valve.

5. Low voltage. The voltage applied to the solenoid valve coil must be at least
85 percent of the rated nameplate voitage. If voltage is found to be lower than
that value. the cause of the voltage drop must be determined and corrected.
Common causes of voltage drop are undersized supply wires, other load con-
nected in series with solenoid coil, loose connections, and faulty control
switches.

6. Coil burnout. Excessjve voltage is the most common cause of solenoid coil
burnout. Solenoid coils should not be subjected to a voltage greater than 10
percent above the rated nameplate voltage. Prolonged exposure to excessive
ambient temperatures can also cause coil burnout. If the valve eannot be re-
{ocated in a space with a more reasonable temperature, the use of a special
high temperature coil is advisable. ~

i -




When the valve fails to close, check for:

1. Valve body or internal parts warped due to excessive brazing temperatures or
excessive wrench torque. Replace damaged valve or components parts as
required.

1 &Y

Dirt or sludge causing valve to stick open. Dismantle valve and clean all"
parts. Install a strainer to prevent a similar occurrence.

3. tlectrical circuit closed because of faully switch or relay contacts.

+.. Congealed o1l causing valve to stitk, Refrigerant oil should be of the type for
the temperature range of the system. This is especially true on low-temper -
ature applications where only a good grade of low temperature oil should be
used.

SOLENOID VALVE MULTITEMPERATURE ELECTRICAL SYSTEM. As you can
see in figure 4. the electrical system for the solenoid valve muititemperature system
is almost identical to the single temperature system. The only difference is the addi-
tion of a terminal block, two thermostats and two solenoids. The thermostats control
the temperatures in each of the warmer refrigerated spaces. The thermostats do this
bv energizing and deenergizing the solenoids. The solenoid valves control the refrig-
crant {low to the evaporators of these warmer boxes. The refrigerant f{low to the cold-
est evaporator 18 controlled solely by the DPMC. '

EVAPORATOR PRESSURE REGULATOR MULTITEMPERATURE SYSTEM

The refrigerant flow is controlled by evaporator pressure regulators in this system.
The evaporatoer pressure regulator (EPR valve) is the oldest and perhaps best known of
these suction line controls. Its sole function is to prevent the evaporator pressure from
falling below a predetermined pressure for which the<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>