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PREFACE

This report presents the results of a detailed Air Force Occupatior,a l
Survey of the Refrigeration and Air Conditioning and Heating System s
career ladders ~AFSCs 54530, 54550, 54570 , 54730, 54750 , 54770, and ~~79O).The project was directed by USAF Program Technica l Training , Vr~lwne 2, dated
April 1976. AuthorIty for conducting specialty surveys is conta i ned in
AFR 35-2. Computer outputs from which this report was produced are
available for use by operating and training officials.

The survey instrument was developed by Mr. Reg i nal~ G. Nolte , inventory
Development Specialist. Mr. James B. Keeth analyzed the survey data and
wrote the final report. This report has been reviewed and approved by
Major Walter F. Kasper, Chief, Operations/Support Career Ladders Ana l ysis
Section, Occupationa l Survey Branch, USAF Occupational Measurement Center ,
Lackland AFB, Texas, 78236.

Computer programs for analyzing the occupationa l data were designed by
Dr. Raymond E. Christal , Occupationa l and Manpower Research Division , Air
Force Human Resources Laboratory (AFHRL ) , and were written by the Pro,ject
Analysis and Prograivuning Branch, Computationa l Sciences Division , AFHRL .

Because volume reproduction of this report Is not feasible, distri-
bution is made on a loan basis to air staff sections and major comands upon
request to the USAF Occupational Measurement Center, attention of the CP~ief ,Occupa tional Survey Branch (ONY ), Lac kland AFB, Texas 78236.

This report has been reviewed and Is approved.

JAMES A. TURNER , JR., Colonel , USAF WALTER E. DRISKILL , Ph.D.
Coninander Chief , Occupationa l Survey Branch
USAF Occupational Measurement Center USAF Occupational Measurement Center
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SUMMARY OF RESULTS

1 . Survey Coverage: Survey results are based on responses from 66 percent
of the personnel assigned to the Refrigeration and Air Condition ing career
ladder (AFSC 545X0), 63 percent of the personnel assigned to the Heat~ngSystems career ladder (AFSC 547X0), and 85 percent of the assigned
Mechanical Superintendents (AFSC 54790).

2. Career Ladder Structure: Ninety-six percent of the survey respondents
comprised five major groups. These groups were identified as:

I. Refrigeration and Air Conditioning Specialists (GRPO38 )
II. Heating Systems Specialists (GRPO44 )

III. Supervisory Personnel (GRPO4O)
IV. Training Instructors (GRPO61 )
V. Fuel Area NCOs (GRP1 47)

3. DAFSC Differences: In the Refrigeration and Air Conditioning career
ladder (AFSC 545X0), task performance at both the 3- and 5-skill levels
was found to be almost Identical in terms of tasks performed and time
spent on the major duties. At the 7-skill level , there Is a clear shift
in job emphasis toward the exerc i se of supervisory responsibilities wi th
many of these incumbents serving as first-line supervisors. However, as
first-line suüervisors, i ncumbents continue to spend a large part of
their job time performing technical tasks. This task performance pattern
also holds true for Heating Systems personnel (AFSC 547X0). At the
9-skill level , supervisory and managerial duties take up over 90 percent
of the job time . Very little time is spent on technica l tasks dealing wi th
refrigeration , air conditioning , or heating systems.

4. Comparison of Refrigeration and Air Conditioning Systems (AFSC 545X0)
And Heating Systems (AFSC 547X0) Career Ladders: Only 32 of the 495 tasks
in the job Inventory were being performed by 40 percent or more of the
personnel in both career ladders. Generally, these tasks seemed to require
the same coninon knowledges of mechanical and electrical equipment regard-
less of system specialization . Equipment comonality between the two career
l adders was found to be low, with very few items of equipment being used by
30 percent or more of the incumbents in both career ladders.

5. AFR 39-I Evaluation: All job descriptions were found to reflect an
accurate picture of the jobs performed by personnel in each career ladder.

STS Eva luatIon: In a genera l sense , the 545X0 covers the major aspects
~e Refrigeration and Air Conditioning career ladder . However, some

‘ ~nt inadequacies were noted In the task statements listed under many
,e STS paragraphs . In particular , some coninonly performed tasks

relating to supervision and training should be added to paragraph 2 of the
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STS. In addition , the listing of task statements under each STS paragraph
seemed confusing and at times repetitious. It appears these could be
rewritten into clearer and more concise statements.

Tasks listed in the 547X0 STS were also we ll supported by the survey
data . However, a number of coninonly performed inventory tasks were not
directly covered in several of the STS paragraphs. Ir~ addition , the arc~.iconcerning the maintenance and servicing of gas distribution system s was
completely omitted from the STS although the survey data showed severd I
key tasks from this area being performed by a substantial number of 547X0
respondents.

7. Job Satisfaction: Seventy-one percent of all 545X0 incumbents ani 72
percent of all 547X0 incumbents indicated that their job was lnterestrng.
In addItion , 76 to 80 percent of the incumbents in both ladders indicated
that their talents and training were being well utilized . While these
figures are rel atively high , they are somewhat lower than the figures
found for incumbents In the 22 career l adders surveyed in 1 976.

8. Reenlistment Intentions: Approximately 51 percent of first-tern
airmen In both career ladders indicated no plans to reenlist. Fifty-seven
and 65 percent of second-term and career airmen in the 545X0 career ladder
expressed similar intentions. Actual first-term reenlistment rates for
the first nine months of FY 77 closely parallel expressed intentions .
However , the reenlistment rates for second-term and career airmen were
much higher than expressed intention.

5
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OCCUPATIONAL SURVEY REPORT
REFRIGERATION AND AIR CONDITIONING AND HEATING SYSTEMS

CAREE R LADDE RS
(AFSCs 545X0, 547X0, 54790)

I NTRODUCT ION

~This is a report of an occupationa l survey of the v efrigeration and
air conditioning (AFSC 545X0) and heating systems (AFSC 547X0) career
ladders conducted by the Occupational Survey Branch , USAF Occupationa l
Measurement Center, from May 1976 through September 1977. The previous
occupationa l survey of these career ladders was completed in March 1971 .

This report describes: (1) development and administration of tre
survey instrument; (2) sumaries of tasks performed by airmen grouped by
skill level , experience 1evel , and similarity of tasks performed; ~3)comparisons wi th current career field structure documents; and (4) recom-
mended actions for further study.

Both career ladders have remained relatively stable over the years
since the last occupational survey was completed in 1971 . The only major
classification change that has occurred since that time involved dropping
the A shredout, Plant Operator, for the 547X0 career ladder in April 1976.

INVENTOR Y DEVELOPMENT AND ADM INISTRATION )
The data collection instrument for this occupatioflal survey was USAF

job i nventory AFPT 90-545-274 and 90-547-275. Thorough research of career
field publ ications and directives, persona l interviews wi th 13 subject
matter specialists at three bases, and written reviews from 61 experienced
refrigeration and air conditioning and heating systems personnel in the
two career ladders involved led to final development of the survey instru-
ment, which consists of 495 task statements grouped under 20 duty headings .

During the period February through June 1977, consolidated base
personnel offices in operational units worldwide administered the inven-
tory booklets to 1 ,090 job incumbents holding DAFSC 545X0, or 66 percent
of the total assigned AFSC 545X0 personnel . Inventory booklets were also
administered to 1 ,034 incumbents holding DAFSC 547X0, or 63 percent of the
total assigned DAFSC 547X0 personnel. Seventy-three of the 86 9-skill
level superintendents, or 85 percent of the total assigned , were al so
sampled.

APPROVED FOR PUBLIC RELEASE; DISTRIBUTI ON UNLIMITED
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Table 1 reflects the percentage distribution , by major coninand , ~
assigned personnel in each of the career ladders surveyed as of Apri l 1977.
Also reflected is the distribution by major coiuiiand of Incumbents making
up the final survey sample. This sampling of career ladder members ‘s
considered to be an adequate and representative sample of the overall
populations .
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CAREER LADDER STRUCTURE

The job structure of the Air Conditioning and Refrigeration (AFS-~
545X0) and Heating Systems (AFSC 547X0) career ladders was examined
on the basis of similarities in the tasks performed by incumbents in
the field , independent of DAFSC or other background factors. The
computer printouts used in this part of the ana lysi~. helped i dentifi
(1) tasks which tend to be performed by the same incumbents; (2) trt~breadth or narrowness of jobs performed i~i the field; and (3) tasks ari
background characteristics used in dist inguishing among different jobs
within the career field. Structure analysis therefore prov ided ar
objective indication of the amount of task overlap among the various
groups of incumbents included in the survey sample.

Based on task similarity , the best divisio n of the jobs perf rrnea
in the AFS 545X0 and 547X0 career ladders is illustrat ed in Figur c~ I .These jobs are identified below . The GRP numbers shown with each group
is a reference to computer printed Information inc luded for use by
classification and training officials.

I. Refrigeration and Air Conditioning Specialists (GRPO38, ~- 962)
II. Heating Systems Specialists (GRPO44, N 924)

111 . Superv isory Personnel (GRPO4O, Nz216)
IV. Training Instructors (GRPO61 , N~24)
V. Fuel Area NCOs (GRP 147, N:5)

Ninety-six percent of the incumbents in the sample were found to
perform jobs roughly equivalent to those described in the five major
groupings listed above. The remaining four percent of the sample
Included members whose jobs were not associated with any of these major
groupings. These “iso lates ” were found to represent coninands and AFSCs
fairly equally and to share no single coninon characteristic.

The refrigeration and air conditioning group (GRPO38) was very
homogeneous in terms of task performance. Members perform a large core of
coninon tasks covering a wide spectrum of jobs. Refrigeration and air cond i-
tioning specialists perform seasonal or recurring maintenance on various
systems; maintain air conditioning and refrigeration system components
such as filters , bearings, drive belts , fans, air handling units , and
couplings or pulleys; and maintain electrical systems. In addition , some
members are responsible for operating centrifugal air conditioning
plants and central heat/air conditioning plants where taSkS Involving
water treatment and boiler maintenance are prevalent. The basic differences
noted between the various subgroups making up the overall air conditioning
and refrigeration group are in terms of the number of tasks performed ,
time spent per task, and whether or not the members are first-line
supervis.rs or technicians. Task differences are minima l . 

V
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~ atin g systems group (~RPO44) also showed 
lit tle differer.C~.

among the various subgroups. IncumbentS perform routine and seasona l

or recurring maintenance on heating systems and mainta in and operate
steam and hot water heating systems. In addition to the routine
maintenance tasks on heating systems components , members also spend
much of their time maint aining boilers . This invo1v~s inspecting 

for

proper water levels , cleaning boiler tubes , inspecting steam or condensate
lines for leaks, draining boilers , and ma intaining steam pressure . A l so,
those members identified as heating plant or boiler operators are 

r ore
i nvolved in the treating and testing of boiler water . This requires
them to test water for such things as causticity , phosphates, tann in ,
total dissolved solids , and dissolved oxygen. Several groups of first
line supervisors or technicians were also identified within the overall
group of heating systems specialists .

The supervisory personnel group (GRPO4O) included primaril y 7-levil
technicians from both the 545X0 and 547X0 groups , and 9-skill level
mechanical superintendents. Most of their jobs involve the perforrance
of primarily supervision tasks as opposed to the technical jobs performed

by the first line supervisors found in the various groups discussed
earlier. These members counsel personnel , evaluate performance of subor-
dinates , complete airman performance reports, orient newly assigned
personnel , and schedule work assignments. In other words, they are
i nvolved with the day-to—day supervision of the base civ il engineering
branch or respective air conditioning and refrigeration or heating shop.
Almost no technical tasks are performed by this group.

The training instructors (GRPO61 ) spend almost h3lf their time ~ r

training functions. They are primarily instructors at the ATC tecrnical
training center who conduct classroom trainin g, prepare lesson plans ,
demonstrate operation of equipment , and counsel indiv iduals on training
progress.

The fina l group identified within the overall career ladder structure
is that of the Fuel Area NCO (GRPI47). Sixty-one percent of their t’rne
is spent maintaining fuel areas. Only five indivi duals are in this group;
most are assigned to overseas bases. They primar ily inspect oil tanks for
water or other impurities , verify quantity of fuel o il in tanks , and
i nspect gas or oil fuel lines fittings.

Complete sumaries of representative tasks and background information
for each group discussed can be found in Appendix A.

This career ladder structure analysis tends to validate the existing
classification structure for these specialties . Based on similarit y of
tasks performed: almost all 545X0 incumbents group together , almost all
547X0 specialists and technicians cluster together; supervisors are also
a separate cluster. Only ATC instructors and the Fuel Area NCOs, both
relatively small groups, are not in the basic groups. These are much
more discretely clustered groups than are found in most specialties and
this suggests that the present AFSC structure Is realistic.

10
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ANALYSIS OF DAFSC GROUPS

Tables 2 and 3 reflect the relative percent time spent by members
of the various skill level groups on tasks within each duty . Signi ficant
trends for each ladder are discussed below.

Refrigeration and Air Cond ition in :
Speclalists/Technicians (AFSC 345xn1

AFSC 545X0 incumbents spend over 40 percent of their time performing
tasks related to the routine and seasonal maintenance of refrigeration and
air conditioning components such as filters , motor or fan bearings , drive
belts, and blower bearings; and the maintenance of electrical systems.
Also included are tasks involving the servicing and overhauling of major
system components such as compressors, condensers, and evaporators .
Table 4 lists those tasks performed by 75 percent or more of all 545X0
personnel.

Task performance at both the 3- and 5-skill levels was found to be
almost i dentical in terms of tasks performed and time spent on the major
duties . Incu.nbents in both ski ll level groups are involved with performing
~.outine maintenance on components and electrical systems and servicing
major system components as discussed in above. Tasks which best differentiate
between the two skill levels are presented in Table 5. Generally, the
differences in percent members performing those tasks listed are small
and further reflect the large degree of comonality found between the
two skill levels.

At the 7-skill level , there is a clear shift in job emphasis toward
the exercise of supervisory responsibilities. Seven-skill level incumbents
tend to act as first-line supervisors , performing such tasks as supervising
3- and 5-skill level incumbents , counsel ing personnel , evaluating performance
of subordinates , conducting on-the-job training (O~JT), and scheduling work
assignments. However, as first-line supervisors , incumbents continue to
spend a large part of their job time performing technica l tasks. These
tasks include analyzing causes of refrigeration or air conditioning systems
malfunctions; inspecting , cleaning , or replacing filters; Isolating rrial-
functions In electrical systems; and performing seasona l or recurring
maintenance on refrigeration or air conditioning systems.

Table 6 reflects those tasks which best differentiate between 5-
and 7-skill l evel 545X0 personnel . Almost all of these tasks are super-
visory In nature.

12
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Heating Systems Specialists/Technicia ns (AFSC 547X0)

AFSC 547X0 personnel spend 58 percent of their time installing,
maintaining , and operating steam and hot water heating systems. An add i-
tiona l seven percent of their time is spent treating and testing water used
in boilers. Almost none of their time is spent maintaining refrigeration
or air conditioning systems . Table 7 lists those tasks performed by ~5
percent or more of all 547X0 incumbents. Many of the tasks involve
maintaining boilers , valves , and pumps.

As with 545X0 incumbents , 3- and 5-skill level 547X0 members were
found to perform similar tasks. Incumbents in both skill leve s are
i nvolved wi th measuring , cutting , threading , or fabricating pipe or copper
tubing ; cleaning and replacing filters ; cleaning and lubricating motor or fan
bearings; installing or maintaining oil burners; and maintaining boilers
and steam or hot water heating systems. Table 8 lists those tasks ~.oiich
best differentiate between the 3- and 5-skill levels. Most of the tasks
listed involve higher l evel boiler maintenance tasks.

At the 7-skill l evel , the heating systems technician assumes more of
as a supervisory role. This is identical to the trend noted for refrigeration
and air conditioning technicians . These incumbents supervise 3- and 5-skill
l evel heating systems specialists , counsel personnel , ass ign work, conduct
on-the-job training (OJT), and evaluate the performance of subord i nates.
In addition to these supervisory functions , the 7-skill l evel incumbent also
performs technical tasks such as analyzing causes of heating systems
malfunctions , Inspecting for proper water level ~n boilers , inspectingoperation of heating safety devices , inspecting boiler feed and condensate
pumps, blowi ng down boilers or wate’ columns , and installing or maintaining
oil burners. Table 9 lists triose tasks which best differentiate between
5- and 7-skill level 547X0 personnel. As expected, these tasks are super-
visory in nature.

Mechanical Superintendents (AFSC 5479Qj

At the 9-skill level , supervisory duties consume 92 percent of the
job time (see Table 3). Very little time is spent on technical tasks
dealing wi th refrigeration, air conditioning , and heating systems.
Mechanical superintendents spend most of their time performing tasks which
involve directing and implementing . These include such tasks as eva l uating
performance of subordinates, performing random sample inspections of
in-progress or completed job orders or work orders, directing flow of
work, preparing work order requests, reviewing maintenance records, and
evaluating the capability of heating systems shops or refrigeration and
air conditioning shops to accomplish assigned tasks.

13
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Comparisons were made between the task performance of DAFSC 54570 and
DAFSC 54770 personnel and that of the mechanical superintendent. Di~~er-entiating tasks are presented In Tables 10 and 11 . As expected, 7-skill
l evel incumbencs have high technical task performance versus the high
supervisory task performance for 9-skill level incumbents .

14
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TABLI 4

TASKS PERFORMED BY 75% OR MORE OF ALL 545X0 PERSONNEL

PERCE~IT MEr•tBEPS
TASK 

__________ 
PERF O P ’N G

11 3 INSPECT , CLEAN , OR REPLACE FILTERS c,6
E7 INSPECT LOW AND HIGH SIDE PRESSURES ON AIR CONDITIONING

SYSTEMS
Ill INSPECT , CLEAN , OR LUBRICATE MOTOR OR FAN BEARINGS
GlO INSPECT COMPRESSORS OR SYSTEM COMPONENTS FOR REFRIGERANT

LEAKS
J5 INSPECT tIOTORS
17 INSPECT , ADJ UST, OR ALIG N DR IVE BELT S
124 PUMP DOWN, PURGE , OR EVACUATE UNITS OF REFRIGERATION OR

AIR CONDITIONING SYSTEMS dl
F8 LOCATE OR REPAIR LEAKS ON REFRIGERATION SYSTEMS 80
Jl6 INSTALL FUSES 80
K33 PlEASURE , CUT, OR FABRICATE COPPER TUBING 80
E18 PERFORM SEASONAL OR RECURRING MAINTENANCE ON AIR

CONDITIONING SYSTEMS 79
J20 REMOVE OR INSTALL ELECTRIC MOTORS 79
J4 INS PECT FUSES OR CIRC UIT BREA KERS 79
151 SILVER SOLDER LINES OR FITTINGS 79
110 INSPECT , CLEAN, OR LUBRICATE BLOWER BEARI NGS 78
C2 ANALYZE CAUSES OF RE FR IGERATION OR AIR CONDI TIONIN G

SYSTEMS MALFUNCTIONS 77
145 SERVICE FANS 77
E6 INSPECT AIR CONDITIONING SYSTEMS COMPONENTS FOR SECURITY

OF MOUNTING 77
Cl CLEA N OR REPLACE COMPONENTS ON A iR COOLED CONDE NSERS 76
J2 INSPECT ELECTRICAL CIRC UITS 76
F1 O PERFORM SEASONAL OR RECURRI NG MAINTENA NCE ON REF RIGERATIO N

SYSTEMS 75
G2 CLEAN OR REPLACE COMPONENTS ON EVA PORATORS 75
138 REMOVE OR INSTALL REF RIGERANT L INES 75
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TABLE 7

TASKS PERFORMED BY 65% OR MORE OF ALL 547X0 PERSONNEL

PERCENT MEMBEP’
TAS K —____________ PERFORMING -~

K35 MEASURE , CUT, OR THREA D PIPE 81
04 BLOW DOWN BOILERS OR WATER COLUMNS 76
015 INSPECT FOR PROPER WATER LEVEL IN BOILERS 75
III IN SPECT, CLEAN , OR LUBRICATE MOTOR OR FAN BEARINGS 74
125 R EMOVE OR INSTALL CHECK VALVES 74
1(33 MEASURE, CUT, OR FABRICATE COPPER TUBIN G 72
110 INSPECT, CLEA N, OR LUBRICATE BLOWER BEARING S 70
048 REMOV E OR IN STALL STEAM HEA TING SYSTEM VALVES OR FITT I NGS 70
C l ANALYZE CAUSES OF HEATING SYSTEMS MALFUNCTIONS 69
08 DRAIN BOILERS 69
K13 INSTALL OR MA Ii4TAIN OIL BURNERS 68
113 INSPECT, CLEA N, OR REPLACE FILTERS 68
023 INSPECT OR PERFORM MAINTENANCE ON STEAM LINE TRAPS 68
026 iNSPECT STEAM OR CONDENSATE LINES FOR LEAKS OR DETERIORATION 68
P8 INSTALL, MA I NTAIN , OR PERF ORM MAINTENANCE ON CIRCULA TING PUMPS 68
012 INSPECT BOILE R FEED AND CONDE NSATE PUMP S 68
024 I NSPECT OR REPLACE BOILER SAFETY VALVES 68
032 LIGHT-OFF BOILERS 67
05 CLEAN BOILER TUBES 67
P7 I NSPECT OR REPLACE SAFETY RELIE F VALVES 67
J5 INSPECT MOTORS 66
06 CLEAN WATER COLUMN GAUGE GLASSES 66
J 16 I NSTALL FUSES 66
130 REMOVE, CLEA N, OR INSTALL SIGHT GLASSES 66
P3 FI LL HOT WATER HEATING SYSTEM S WITH WATER AND BLEED AIR

FROM SYSTEMS 65
Ki T INSPECT OPERATION OF HEATING SAFETY DEVICES 65
I7 INSPECT , ADJUST , OR ALIGN DRIVE BELTS 65
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ANALYSIS OF AFMS GROUPS

An analysis was also made comparing job differences among groups
of individuals grouped by time in service. Very similar conclusions
to those for DAFSC groups were noted in both career ladders .

Air Condition i ng and Refrigeration~~pec iaIis ts ~AFSC_S45XGj

Table 12 reflects the time spent on duties by 545X0 personnel crouped
by enlistment period . Throughout the first three enhist r’ V’.nt perioc~’.,
a i rmen spend a majority of their time maintaining and servicing refr’..t:ra-
tion and air condition i ng systems, servic ing and overhauling major co~i-
ponents, and maintaining control systems and electrical systems. Comr r-
tasks performed are those listed earlier in Table 4. At the fourth
enlistment point , there is a noted increase in time spent on supc~rv~v~ry kind
adm inistrative duties , with a corresponding drop in time spent on tec rnical
dut i es. Now, career ladder members are spending more of their tine
counsel ing personnel , evaluating performance of subordinates , reviewing
progress of individuals in training , supervising 5-skill level specia~ists,
and completing airman performance reports. However , these incumbents sti ll
spend over 60 percent of their job time performing technical tasks which
i nvolve maintenance of electrical systems and performance of routine arid
seasona l ma intenance on air conditioning and refrigeration systems .

In looking at the job performance of first enlistment airmen
(1-48 months AFMS), it was found that 155 tasks out of the 495 tasks ir
the job inventory were performed by 30 percent or more of the incumbents.
The average number of tasks performed by each member was 115. Tables 13
and 14 present information as to the types of air conditioning and
refrigeration systems maintained by these personnel , as well as equ’pment
and special tools used.

Heating Systes~~~pecial ists (AFSC 547X0)

Ta b le 15 shows the percent time spent on duties by the various enlist-
ment groups irl the 547X0 career ladder. As found in the 545X0 ladc~’.r,
airmen in the first three enlistment groups spend most of their time on
technical functions pertaining to the maintenance of steam and hot water
heating systems and their electrical and mechanical components. ~t is
during the fourth enlistment period that these incumbents also begin to
spend a larger portion of their time on supervisory and administrative
tasks. As with their 545X0 counterparts , these incumbents become more
involved with writing airman performance reports, scheduling work
assignments , counseling airmen, supervising 3— and 5-skill leve l sub-
ord inates, and directing the flow of work. Technical tasks still include
boiler maintenance and routine maintenance on heating system components.
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As for f i r s t  enl i s tment  job performance, 198 tasks were performed by
30 percent or more of these Incumbents . This is sli ghtly more than the
155 tasks found for 545X0 first-term incumbents . The average number of
tasks performed by 547X0 first-termers is 97. as compared to 115 for 545X0
first-termers. Tables 16 and 17 show the types of heating systems
maintained by 547X0 first enlistment personnel , as well as equipment and
special tools used.

26

• ~~~~~~~~~~~~~~~~~~~~~~~ -~~~~~ — --- -



N. — ~ -.~ 
~~ •~

V~ 
~~ (~~ ~~ — •(~ ~~ ~ I I I ———

L.) .7 0~~ 2 ~~ N. N. N..7 N. 4 — ‘7 .7 -. I I I

LU OS Z
‘,—  —~1

.7
I-
— cM -•~

I — C3 .— .~ ~~ 
•__ ~4

•
~ r.. ‘1 ~ r~, .7 .— —

LU
0
LU

~~~ .7 CS.II— — — I V~) C,)’7  ‘.0 OS ‘.o ~‘- LU ~.‘ Ni ‘.1) — ~~~~ I I

~~~~~ I uj  - —

<OS

v,
0. 05 05 !
~~ _J • _.I C~5 ‘7 

(V~ ) I~ V) 0 N. 0 ~~V. CM V~ (V~ ‘.0 ‘.0 I I I I —
o <O~ II! .— (Ni
~~(.~ 0 —W I

I-

LU
.7
0

C ’ 3 r)
‘.fl ‘7 ’.() .— (Ni I 0 05 .— N. ~~) (Ni 14V) CM N. LU I I — I

‘7 — .— 0.i —
‘.t~1 — 5.1
>-

CM V)
— LU

—
LU ~

. 0
-J ~~~ -.CD 0 p.- ~~ ç~ ç~.7 .7 Z - CD Z
I- . ~~ x — -. —0 w ~~

. p.. p.~ — -J
CD .7 .7 .7 I- 0
— LU LU LU .7 LI, 0 LI) LU

LI) ~~~ X = LU I- L) Z I- L/)
LU I U. 1 IU< I
0. LU LU 0 0 0 .70 5.. ~~ LU
If( 5.. In ~~ 1 Z 1 0 -J I 4/) 4/)

.11 .7 .7 .7 1 0.< ~~~~>. i —  LI)
LU ).. LU U. .7 LU LI) 0

LI) 
~~ 0 • 1 • I- •

~ LI)
— LI) CD CD CD • 04 /’  U) CD
p.- C D >~~LI1 I 1 1 1 ... ~~~ > Z L U  1

14/) I- — -. 0 ~- LU LI) — 0
I- _  I I 1 Z —

11 LU 0 0 0 I- ~~ z !i~~< I- p.-
LU 001 ~— — — .7 LU LU ~. LU .~— — 0  5- 5.- 5.- ~~ CD 0 — CD

5.- I- 0. — — LU .~ 1 
5... LU —

LU — .71 0 0 0 CD ~~ 0 <~~ 0.
0. 0 ~ 0 1 1 1 L. L) 4/) LU LU 

~~ I-
1 LU C.) 0 0 0 ~~ LU I 5.- LU LI)
0 CD C.) 44 C.) U. • LU <I- —
C.) — LU VS 5.- 1 0

~ 0 ~~ C~ 4 /5<
~~ U. — LU LU 5.- (I)

LU I/S < .7 .7 • -i 4/) 5 -0
5- .7 1 CD 0 LI) E

CD 54 • . - I 4 40  ~~~~ 1 4 4 4 4 4 4 ,-  Z 1 1 -. I C.) 0 4 4 4 4 4 4  LU CD ZZI/)0 C) 0 1 — /5111 i-I
4 4 5 -  0 1 LU — — — —  .7
I 1 C.) C.) -â I/S 5- 5.- 5- . 0> 545.. 5-5-  4/) ~~ C.)— LU — -. ~~ .7 .7 .7 5.. .... — .7 ~~~< .7
I I >. >< CD — 5.- 5.— 0. ~~ ~~ LU CD >
I 54 12 LU Ui LU 0 LU LU Ui ~~ I
< ..J LULU~~~~.-4 44 C D V) 44 4/S Z 0~~0. VS VS LU I  —5- — 2 0  10 I..) 000 5— LI)
0.1 >0 ~~ I ~~ LU C.) 00. -, 4/)

—. 0Q0.-.LU LI) I.~~LiJ LU 5— 5. 7  ~~~~00~~~~~ V S L U L U 0  V

0 21 I - L U 2 L U Z L U 4 n~~~ >. 2 Z~~~~X~~~~5-~~~20 . 7 . 7 0—  ~~ LU ~~ 0 ~~ 
)~ — ~~ LU .7 . 7 . 7 . 7  LU U. .7

.7 2 2 5.- 0. ‘.15 .7 -. 5- 0
44

.7
44

2 CD I — CD I..) I/S — 4..) — I- .Z I .5 DZ Z2  2 2 2 44.- 21 2121 24.02
—5-  . 7 —  <.7 C.) <0<1< ~ .42 P-< LI) <<<.7 2
<W. .J . -22>.  2 5 - 2 5 .2 15422  125— 2
CD ~~ <<.~

. — ~~ 0.-I’ ~~ Ifl 
... Ui VS VS 14 .  I — — ~~~~~~<- ~— >. ~~~.7< Lii 1.70.7 >~ .7.) 2 5.. 0. ~~ .7.7.7 .7  LU .7

00 LU p.. 22 1 C.) I in I CU — I/S 0 ~~ 5.. ~~ I I I I

.7 CD C.) 0 U) Li. CD 1 ~~ I 00. CV ~~~ LI) 5--

27

- -



TABLE 13

TYPES OF SYSTEMS MAINTAINED BY 30 PERCENT OR MORE
OF FIRST ENLISTM ENT 545X0 INCUMBENTS

PERCENT MEMBE RS
SYSTEM PERFORMING

WAL K-IN REFRIGERATION BOXES 78
W INDOW AIR CONDITIONING UNITS 72
WATER COOLERS 72
ICE MAKERS 71
COMMERCIAL REFRIGERA TION UN ITS 68
CENT RAL AIR CONDITIONERS . 3 TONS AND BELOW 67
AIR COMPRESSORS (RP IE) 67
CENTRA L AIR CONDITIONERS , 4 TO 10 TONS 65
CENTRA L AI R CONDITIONERS , 11 TO 25 TONS 64
DOMESTIC REFRIGERATORS 64
MULTIPLE COMPRESSOR SYSTEMS 61
RECIPROCATING AIR CONDITIONING UNITS 59
CENTRAL AIR CONDITIONERS , 25 TONS AND ABOVE 59
MULTIPLE EVA PORATOR SYSTEMS 56
EVAPORATIVE COOLERS 50
VENT ILATING EQUIPMENT 49
PORTABLE AIR COMPRESSORS 41
PORTABLE COOLING UNITS 38
HEAT PUMPS 36
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TABLE 14

EQUIPMENT OR SPECIAL TOOLS USED OR OPERA TED Bi 30 PERCENT OR MORE
OF FIRST ENLISTMENT 545X0 INCUMBENTS

PERCENT MEMBERS
EQUIPMENT OR SPECIAL TOOLS PERFORM ING_

VACUUM PUMPS 90
SERVICE MANIFOLD GAUGES 88
HALIDE TESTERS 88
AMPROBES 82
*MULTIMETERS 81
*OXYGEN ACETYLENE WELDING EQUIPMENT 77

ELECTRONIC LEA K DETECTORS 56
*PRESTOLITE TORCH KITS 52

MANOMETERS 51
PNEUMATIC CONTROL TEST AND REPAIR KITS 40
ANEMOMETERS 40
VELOMETERS 36
*PIPE CUTTING AND THREADING EQUIPMENT 34

MICROMETERS 33

* Al so Used or Operated By 30 Percent or More of 547X0 Incumbents
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TABLE 16

TYPES OF SYSTEMS MAINTAINED BY 30 PERCENT OR MORE
OF FIRST ENLISTMENT 547X0 INCUMBENTS

PERCENT MEMBERS
SYST EM - PERFORMING

LOW PRESSURE STEAM HEATING SYSTEMS 79
FORCED WARM AIR HEATING SYSTEMS 78
UNIT HEATERS 75
LOW TEMPERATURE HOT WATER HEAT ING SYSTEMS 75
OIL FIRED EQUIPMENT 72
SPACE HEATERS 72
HIGH PRESSURE STEAM HEAT ING SYSTEMS 62
DOMESTIC WATER HEATERS 61
HIGH TEMPERATURE HOT WATER HEAT ING SYSTEMS 55
HEAT PUMPS 50
DOMESTIC GAS COOK STOVES 39
GENERATO RS ( RPIE BOILERS ) 31

TABLE 17

EQU IPMENT OR SPECIAL TOOLS USED OR OPERATED BY 30 PERCENT OR MORE
OF FIRST ENLISTMENT 547X0 INCUMBENTS

PERCENT MEMBERS
EQUIPMENT OR SPECIAL TOOLS PERFORMING

* PIPE CUTTING AND THREADING EQU IPMENT 87
TUBE AND FLUE CLEANERS 57
FLUE GAS ANALYZERS 51
STACK THERMOMETERS 49

* MULTIMETERS 42
DRAFT GAUGES 39

* PRESTOLITE TORCH KITS 37
STEAM FLOW METERS 36
WATER FLOW MET ERS
GAS FLOW METERS 33

* OXYGEN ACETYLENE WELDING EQU IPMENT 32
WATER ANALYZERS 30
OVEN THERMOSTAT CALIBRATION THERMOMETERS 30

* Also Used or Operated By 30 Percent or More of 545X0 Incumbents
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ANALYSIS OF CONUS/OVERSEAS DIFFERENCES

An analysis of task performance differences between 5-skill level
incumbents stationed within the CONUS and those stationed overseas was made
for both the 545X0 and 547X0 career ladders. In general , very little
difference was found between the two groups in both career ladders .

Table 18 lists those tasks which best differentiate between 545X0
CONUS and overseas incumbents. Tasks showing higher percentages of CONUS
personnel performing are mostly from the duty area dealing with maintaining
eva porative coo lers , condensers , and cooling towers (Duty M). Other tasks
reflecting higher percentages for CONUS personnel were those dealin g with
pneumatic control systems. As for tasks showing higher percentages of
overseas members performing , most are related to the maintaining of refri-
geration and air conditioning electrical systems (Duty J). Generally,
these differences in percent members performing are considered small.

Table 19 lists those tasks showing the largest differences in percent
members performing for the CONUS and overseas groups in the 547X0 career
ladder. In general , both groups were found to be performing similar tasks ,
with differences in percent members performing generally less than 10 percent .
As reflected in Table 19, tasks dealing with maintaining and servicing gas
distribution systems generally showed larger differences than other duty areas,
In addition , very few tasks were found to be performed by a higher percentage
of overseas incumbents.
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ANALYSIS OF TASK DIFFICULTY

From a listing of airmen identified for the 545X0/547X0 job survey , 100
incumbents in the 7- and 9-skill levels from various coruiands and locations
were selected to rate task difficulty . Tasks were rated on a nine -point
scale from extremely low to extremely high difficulty , with difficult ,
defined as the length of time it takes an average incumbent to learn to
do the task. Interrater agreement among the 58 raters who returned
booklets was .94. Rating were adjusted so that tasks of average difficulty
have ratings of 5.00.

Of the 495 tasks in the inventory booklet , 244 were rated above average
in difficulty . Twenty-one of these 244 tasks were performed by 55 ~*rcent
or more of the 545X0 respondents , wh ile only 10 tasks were performed by 50
percent or more the 547X0 respondents . (See Tables 20 and 21). In
general , tasks rated as difficult dea l with ma intaining and servicinc air
cond itioning systems and maintaining refrigeration , air conditioning, and
heating control systems. In addition , tasks related to assem bli ng
refrigeration equipment , operating air conditioning and refrigeration
p lants , and mainta ining and operating high temperature hot water heating
systems were also rated above average.

Of the 251 tasks rated as less than average in difficulty , 22 were
performed by 75 percent or more of 545X0 personnel , wh ile 23 were performed
by 65 percent or more of the 547X0 respondents (see Tables 22 and 23).
Basically , low difficulty tasks involved maintaining system components such

as dr ive belts, blower beari ngs, motor or fan bearings , fi l ters , and fans ;
maintaining evaporative coolers , condensers , and cooling towers;
maintaining air compressor systems ; maintaining and operating steam
and hot water neating systems; and treating and testing water. In genera l ,
most air conditioning and refrigeration tasks are rated as somewhat more
diff icult than most heating system tasks.
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COMPARISON OF REFRIGERATION AND AIR CONDITION ING SYSTEMS (AFSC 545XC)
AND HEAT ING SYSTEMS (AFSC 547X0 ) CAR EER LADDERS

An analysis of the similarities and differences between the 545X0 and
547X0 career l adders was made . Table 24 lists the 32 tasks performed by
40 percent or more of personnel in both career ladders . Most of the tasks
l isted pertain to maintaining refrigeration , air condi ’ioning , and heating
systems components such as filters , blowers , motors, fans , valves , and
ducting , as well as maintaining electrical systems. Generally, the tasks
listed appear to require coninon knowledges of mechanical and electrical
equipment , regardless of system specialization .

Equipment similarities and differences between the two career ladders
were reflected earlier in Tables 13 , 14, 16 , and 17 o~ the ANALYSIS OF
AFMS GROUPS section of this report. While the percentages presented i n  the
tables are for first-term airmen , they follow almost exactly the percentages
found for the overall career ladder samples. Basically , airmen in each
career ladder work with equipment specifically used wi th either refri-
geration and air conditioning systems or wi th heating systems. Thus ,
equipment coninonal ity between the two career ladders is low, with very
few i tems of equipment being used by more than 30 percent of the incumbents
in both career l adders. However, personnel In both career ladders are
maintaining coninon components of these systems such as filters , motors,
fans, bearings , and electrical controls.

40

V ~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~ - V



N. C~ ~~ U) U, C) .-. C’.) - U, (‘.4 05 (‘4 ~t C) Cs) C’.) ~~ C) US 0 Cs) 05 N. Si~ U, N- ~- Cs) N. N. ~~ C)
5.0 N- U , ‘.0 N. US U, U, U, N. US U, US US ‘.0 Li) U) it) i-C) 5.0 U, .~~ ~~ N. 5.0 Li) Li) ~~ .45 Sj~ Si~US~

C)
5<
it) 5.0 (~S — C’..& (0 N. 0’ 05 CD 0 U, r’S C) 05 05 ~.0 C) U, N. i-CL CI) CQ — ‘.0 US Cs) CD C’) C’.j C’I V3

CD CO a) C O N .  N. N. N.. (0-a) N. N. N . U, U, 5.3 N. U, U, US Li) IS) N.. ~~ U, ~~ si i-ti .~~ N. r -  .-~-
0. IS)
LU

C)
cx:
_1

0.
LU
Li
0.
cx:
C.)

CD
5<
N.

Li) VS
LU

C) I
1 C.) VS
Cr 5- 0.

I
C)—
><(3 VS VS 0.
Lfl l LU

— UI 0. 0.
U S C )  0. — LU

1 ~~ 0.VS 5-- VS
IC) VS I < LU
5-0. VS OL U  (3
0 VS U) LU 15- 5/)
CO LU CD 0. < V S  .4 LU

0. 1 0. >-
I — s/S VS VS (.3 ..) —C.) VS 0. VS .4 0. I- ~~ < )0. Cr >. C) 0 LI ..) U> .

Li-) VS Lii LU VS LU 0. VS ~~ 0 — 0.
I- CO CO (3 .4 5-- VS 0.00. 0. CD UI

CO 11 1 .J 1 5- 1 I- 5-10.
< LU LU 1 ‘-‘ ~~ C) < ~~ 11 1— 1 VS
5- CO I 0. CD 0. C.) I- 0.00 Lii 5- <0.
I U. < I VS LI VS (4<01

5-- LU — 0. 1 0 0. s/s LU .4 ~~
5_Il 0. i-n CO CO 0 0 1 LU 4 >~ VS I 00.
1 LU ~~ 05- 0. 5- < 5-  5/50 (31 5/)
— LI VS .4 0. I- VS (3 UI < ‘—. UI < UI < 0 .

0. Cr VS 0.0 LU (3 1 ~~ U. ~ i (D~~~ LU Li

LU LU 5--. 0.0 CO ~~ VS VS 0. 1 ‘- 5- U) ~~ Cr (31 VS 5-
0 .0.  LU 5- 0 0.0. LU — 0. LU .45- L’I — 0 .  LU < 0.
0 ~~~- 5- C) LU .4 C) LU 0. ..4 U) — .4>. < I- ~~ LU >. ~~ CD
I _J I>. CO 5- ~~ 0. 0. LU ~~ Cr ..) CD .5-  VS I (41- _I— — 0 Cr 0 (4 (4 C r~~~ VS LU (3< Cr Cr .4 5/)
0. Li.. LU 0. LU I LU (4 C) 0. .4 — >. U. CD >. — 0. ~~0 5- 0 I— 0. (4~~~ < VS 0. — 1 ~~ _J 5/) (3 US

LU < Cr (4CO LU 0(4 UI 5-00. — C) Cr 5-5-5- ~) U) I- 0.
(4 (4 1 (4 — 5- ~~ 4 5/) (3 (4 — I— 5- < >. .4 VS VS VS U. 5-— I—

CD < ‘-‘ (3 ~~ 0.5- < .4 0.0. ~~ LU 01< VS -C D ~~ — — D
Si’ .40.’-4 0. 5- p-’ (4 <0.1— LU < -U Z W 0.>-)~~Cr~~~~ ))0.l(4 L..i

CO (4~~~ ,- .V S 5 -L U ( 4 0 .V S C DL U L U ( 40< (45-C)C)C)I-~~~~0.(3LU ~~ < ~~) LU C.) 0.1 VS ~~ UI 15-- .4 VS -.4 LU VS Cr Cr Cr I — cZ
CO 0. ..) .4 .40. C O< ZQ . 4 <( 4_ i I-0 U . 1L i .L UI l  LU (3(4I—

0. LU < U .~~~ 0 . L U C)~~~~..JVSVSO .-.00.LI 0.0.0. (4Z .4
CD 0 . 0 .0  0. (4 U. C) < ~~ 0 0 0  — ~.4CDUI 00 0 .4 LU 0 .0 . 4 5 —  5- ) .4 1.4 1.4 -U 0. ~~~~~ Cr >.

— .40. 0.L)OI—_J V S I V S O_ i 0_ l 0_ i _ JO —
0. — ‘5-  — <0 0< <~~~ < Z<<’—’< < <  .4 _i .4 .Z 1 -. _J
O Z Z V SV S 1  S— _i •V S 5 - ’ ) W ’ - - ’  I —5 -5 - 5 -5 -5 -  — ..J_ i41— Cr 0.0
U. <<~~~~

(
~~~< V S V S V S  • 0 .5 - 0 . V S 0 4  C ) V S < V S C rV S V Sl < << V S~~~~5 -0 .

0. L U W~~~ O W U) l L UL U 5- W V SO Z < ( 4 0 . ZZ 0 . l 0 . 1 l < I- 5 - 5 - I  (4 5-
LU .4.4 0 5-_ i l—  VS VS ~~ 0. ~~ 5- ’-’ 0< — LU — UI ‘—.~~-. UI VS VS VS ‘—. 0. UI 1 V

0. (4(4< 0(4<  ~~ ~~ (4 ) 0.0. 3. 0. .4111 — .40
I U.0.U.U. 0 . C)Z 0 .O 0 L U L U0.C ) 0 . O 0 . 0 . L)’-”-~~~~~0.<L)L)

VS — . — — 0 “0< 0 I— I— 0 0 C 0 CD
5- 5- 5—. 5-. 5- Lii 5- .4 UI 1 5— I— <Cr 5— 5— — • — • Li) 5-

VS L) L) L) (4 (4 (4 L U(4_ J 0 .L U  • .—.LU(4 ( 4 0 . 0 .L U ( 4 U I ( 4L U L U L U L U L UL U L U(4 L) )
Cr L UU I L U L U L U’ -4 > . L U <~~~~> -l  I >.LULU C O C O> -W > . L U> ’ > - > - > - >’ > - > -LUCr
5- 0.3. 3. C’.. 0 > .  00.1— 5/50 (.3 LU Q0.0.’— ..-4 00 .00 .0 0 0 0 0 0 0> -  0 .5-

VS VS VS VS VS 0.1 VS VS < I ‘--~ 0.I VS VS .4 .4 1 VS 1 5/) 1 ~~. I I I 1..... 0. VS VS
1 IZ Z ZW L UIZ W W_ i . U J l l< <W Z L UI L U L U LI J L U W L UL U L U1 1

C) U) 0 ‘0 (‘S CO OS N- C) US 0 ~~ i-n i-n
.— — N. it) — ~~ C’.) ~~ (‘5 (5) (‘S C’.) ,— (00 5  i-C) — I”) .— ~~ CO C’.) (54 (V5 (S•) (‘5 (15 (‘5 ~~ Cs) ~~— ~ V4 

~) ~~4 ) 
~
)  ~~ ~~ — — ) I — — — 1 — ‘— ~ — I I — — — — — — — ‘~)

41

-— ---
~~ 

:_ —---—-v.- -
~~ — -

~~~~~
.. LL --

k — —



- COMPARISON OF AFM 39-1 JOB DESCRIPTIONS TO SURVEY DATA

Survey results were compared to the AFM 39-1 job descriptions for
both the 545X0 and 547X0 career ladders . The job descriptions for
Refrigeration and Air Conditioning personnel , AFSC 545X0, cover tasks
pertaining to the installation , ma intenance , modification , servicing , and
repair of refrigeration, air conditioning , evaporative cooling , air corn-
pressing , and ventilation equipment , plants , and systems, including
portable units (other than AGE). The job descriptions for the Heating
Systems incum bents , AFSC 547X0, cover tasks relating to the installation ,
maintenance , repair, and operation of heating plants , systems , and equipment.

Ove rall , these descriptions generally reflect an accurate picture of
the jobs performed by personnel in each career ladder. Analysis of the
survey data shows adequate percentages of personnel in both ladders
performing tasks relating to these functions,
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COMPARISON OF 545X0 SPECIALTY TRAINING STANDARD (STS)
WITH SURVEY DATA

A comprehensive review of tentative STS 545X0, dated 1 December 1 976,
was made by comparing STS items to survey data for the 545X0 respondents.
STS paragraphs 1 , 3, 4, 5, 6, 7, and 8 were not eval uated since they
contain information generally applicable across most career ladders .
Paragraphs 12 and 13 were also not evaluated since they were primarily
concerned with knowledge levels rather than task performance levels. In
the remaining paragraphs, only those items showing task performance levels
were evaluated .

In a general sense, the tentative 545X0 STS covers the major aspects
of the Refrigeration and Air Conditioning career ladder . This includes the
maintenance of refrigeration components such as compressors, condensers ,
evaporators, and air compressing equipment; refrigeration systems; refr i-
geration and air conditioning controls; multiple refrigeration systems ;
conwnercial refrigeration; air conditioning equipment and components such as
fans and filters; absorption air conditioning systems; cooling towers and
evanorative condensers ; and water pumps ; as well as water conditioni r~g
functions. Survey results reflected adequate percentages of 545X0 respon-
dents performi g tasks related to all the above functions.

However , some inadequacies were noted in the task statements listed
under many of the STS paragraphs. Some tasks being performed by a fairly
high percentage of the respondents were not listed , primarily supervision
and training tasks that would be included in paragraph 2 of the STS.
Supervision tasks not listed include counsel personnel on militar y-related
problems, direct flow of work , and report work stoppages. Training tasks
not listed include Implement training programs , plan training programs , and
counsel individuals on training progress. In addition , several key adminis-
trative tasks were not found in the STS. These included prepare requisitions
for equipment or supplies and prepare work order requests.

In addition to the above mentioned omitted tasks , the listing of task
statements under each STS paragraph seemed confusing and at times repetit ious.
m e  clear and concise listing of task statements as seen in the 547X0 STS
was not found . Therefore, a further review of all existing task statements
by appropriate training personnel against the survey data seems appropriate .
This w3uld allow for better clarity in several of the SIS paragraphs and
would remove some of the seemingly repetition in the listing of responsibi1it ie~and tasks.
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COMPARISON OF 547X0 SPECIALTY TRAINING STANDARD (STS)
WITH SURVEY RESULTS

A comprehensive review of STS 547X0, dated July 1976 , was made by
comparing STS i tems to survey data . Paragraphs one through three were
not evaluated since they contain general information which is applicable
ac ros s most career ladders.

All paragraphs evaluated were well supported by the survey data .
However, a number of inventory tasks performed by a large percentage of
survey respondents were not directly covered in several of the STS
paragraphs. These tasks are listed in Table 25, along with the percent
members performing them. In addition , the area covering the maintenance
and servicing of gas distribution systems was completely omitted from
the STS. Several key tasks from this area being performed by a fairly
substantial number of 547X0 respondents are also listed at the end of
Table 25. Inclusion of these tasks as well as the other tasks listed
in the table should be considered during the next scheduled review of
the 547XO STS.
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SUMMARY OF BACKGROUND INFORMATIOU

Assignmen t To Career Ladder

Sixty percent of the 545X0 incumbents completed resident technical
training, with the second largest yroup retraining into the career ladder
from another AFS (11 percent). The 547X 0 incumbents primarily entered
the career ladder by di rected duty ass i gnment (DDA) from basic trai ning
without a bypass test (35 percent) or completed resident technical tra ining
(33 percent). Other personnel in both career ladders were assigned to the
field by the various other methods listed in Table 26.

Relative Job Satisfaction

Percentages of the total sample and enlistment groups for both ladders
responding to the various points of the job interest and perceived ut ilization
of talents and train ing are presented in Tables 27 and 28. Seventy-one
percent of all 545X0 incumbents and 72 percent of all 547X0 incumbents
indicated that their job was interesting. This is somewhat lower than
the 80 percent (average) for incumbents in 23 other career ladders which
were studied in 1976.

Incum bents in both career ladders also indicated the degree to which
they felt their talents and training were being used in their job. Seventy-
eight percent of the 545X0 incumbents felt their talents were bei ng
util ized fairly well or better, while 76 percent expressed similar
feelings in regards to their training. As for 547X0 incumbents , 78 percent
found their talents being utilized effectively, while 80 percent felt their
training was bei ng used fairly well or better. These responses are slightly
l ower than the 85 percent (average) figure indicated by respondents in the
22 other career ladders surveyed in 1976.

Reenlistment Intentions

The expressed intentions toward reenlistment among survey respondents
in both career l adders are detailed in Table 29. First-term airmen in both
the 545X0 and 547X0 career ladders tended to indicate negative feelings
toward reenlisting , with approximately 50-51 percent of these incumbents
indicating “no” or “probably no. ” It is also interesting to note that an
even larger percentage of second term and career airmen in the 545X0 ladder
(57 and 65 percent, respectively) expressed negative feelings about
reenl isting.

Actua l reenlistment rates for the first nine months of FY 77 are
given in Table 30. Reenlistment intentions of first-term airmen in both
career ladders closely matched the actual reenlistment rates. The actual
reenlistment rates for 545X0 second term and career airmen were much higher
than the Intentions expressed by the survey respondents.
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TABLE 29

REENLISTMENT INTENTIONS OF SURVEY SAMPLE
(PERCENT RESPONDING )

545X0 547X 0
1ST 2ND 1ST 2ND
TERM TERM CAREER TERM TERM CAREER

YES , OR PROBABLY YES 36 32 22 38 59 66
NO, OR PROBABLY NO 51 57 65 50 28 19
NO REPLY 13 11 13 12 13 15

TABLE 30

ACTUAL REENLISTMENT RATES FOR 545XO AND 547X0 PERSONNEL
1 OCTOBER 1 976 - 30 JUNE 1977

1ST 2ND 1ST 2ND
TERM TERM CAREER TERM TERM CAREER

ELIGIBLE TO REENLIST 77 43 79 99 38 75
ACTUALLY REENLISTED 29 32 72 38 20 72
REENLISTMENT RATE 37.7% 74.4% 91.1% 3.4% 52.6% 96.0%
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COMPAR ISON OF CURRENT SURVEY TO PREVIOUS SURVE Y

The results of this survey were compared to those of Occupational
Survey Report 90-545-019, dated 1 March 1971. The comparison resulted
in the following conclusions :

1. Both surveys resulted in similar career ladder structure anal jsis ,
wit h both surveys identifying a supervision group, refri geration and air
conditioning systems groups , heating systems groups , boiler maintenance
personnel , and plant operators. The fuel area NCO and training instructor
groups were not identified in the 1971 report.

2. Task performance of incumbents in each of the various skill level ,
AFMS groups , CONUS and overseas groups was found to have changed very
little since the 1971 study. No major differences were noted between
the two reports.
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SUMMARY OF FINDING S

1 . The task performance of personnel in both the Refrigeration and Air
Conditioning (AFSC 545XO) and the Heating Systems career ladders (AFSC
547X0) was found to be very homogeneous within each specific career
ladder . Tasks being performed and the time spent o~i these tasks var ied
very little across DAFSC groups. Basically, airmen l fl each career lad cer
worked exclusively with equipment specifically used with either refrireration
and air conditioning systems or with heating sy~V,tems . Equipment co:ricnality
between A FSCs was low . Where comon tasks were found , they prima ilJ
involved maintenance of coninon mechanical and electrical components such
as filters , blowers , fans , motors, valves , fuses , or duct i ng. T hus , t re
survey data tend to validate the existing classification structure for
these specialties .

2. A rev iew of both the 545XO and 547XO STSs should be made by appropriate
personnel to consider the addition of several comonly performed tasks not
currently included in the STSs. In addition , the paragraphs in STS 545XO
appear confus ing  and at times repetitious. Better organization of the
main paragraphs and more concise listing of task statements under each
paragraph would allow for better clarity and remove much of the seemingl y
repetition in the listing of responsibilities and tasks .
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GROUP ID NUM8ER AND TITLE : GRPO38 - Refr ige ra t ion  and Air Condition ing
Specialists

NUMBER OF INCUMBENTS : N 962

MAJOR COMMAND DiSTRIBUTION : SAC (23%), TAC (22 ~~), ADC (12%), MAC (~~),
ATC (8%), USAFE (5Y), AFSC (4%), PACA F (5~),
Others (l2~)

LOCATION : CONUS (82%), Overseas (18%)

DAFSC DISTRIBUTION : 54530 (16%), 54550 (68%), 54570 (16 %)

AVERAGE GRADE: 3.9

AMOUNT OF SUPERVISION : 26% supervise an average of one subordinate

AVERAGE TIME IN CAREER FIELD: 55 months

AVERAGE TIME IN SERVICE: 73 months

EXPRESSED JOB INTEREST: Dull (7%), So-So (l2~), Interest ing (73~), No Reply (8~)

PERCEIVED UTILIZATION OF TALENTS: Little Or Hot At All 19%
Fai rly Well Or Better 81%

PERCEIVED UTILIZATION OF TRAINING : Little Or Not At All 21%
Fairly Well Or Better 79Y

AVERAGE NUMBER OF TASKS PERFORMED: 133

TIME SPENT ON DUTIES:
AVERAGE PERCENT TI ME

DUTY SPENT BY ALL MEMBERS

I MAINTAINING REFRIGERATION , AIR CONDITIONING ,
AND HEATING SYSTEMS COMPONENTS 22

J MAINTAINING REFRIGERATION , AIR CONDITIONING ,
AND HEATING ELECTRICAL SYSTEMS 13

G SERVILING AND OVERHAULING MAJOR COMPONENTS OF
REFRIGERATION AND AIR CONDITIONING SYSTEMS 11

E MAINTAINING AND SERVICING AI R CONDITIONING
SYSTEt-lS 10

F MAINTAINING AND SERVICING REFRIGERATION SYSTEMS 8
H MAINTAINING REFRIGERATION , AIR CONDITIONING , AND

HEATING CONTROL SYSTEMS 7
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Gk PU 38

REPRESENTATIVE TASKS :
PERCENT MEMBERS

TASKS 
V 

PERFORMING

113 INSPECT , CLEAN , OR REPLACE FILTERS 94
Ill INSPECT , CLEA N, OR LUBRICATE MOTOR OR FAN

BEARINGS 92
GlO INSPECT COMPRESSORS OR SYSTEM COMPONENTS FOR

REFRIGERA NT LEAKS 91
I24 PU lP DOWN , PURGE , OR EVACUATE UNITS OF

REFRIGERATION OR AIR CONDITIONING SYSTEMS 90
J5 INSPECT MOTORS 89
E18 PERFORM SEASONAL OR RECURRING MAINTENANCE ON

AIR CONDITIONING SYSTEMS 87
F1O PERFORM SEASONAL OR RECURRING MAINTENANCE ON

REFRIGERATION SYSTEMS 83
G2 CLEAN OR REPLACE COMPONENTS ON EVAPORATORS 83

I .
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GROUP ID NUMBER AND TITLE: GRPO44 - Heating Systems Specialists

NUMBER OF INCUMBENTS : N=924

MAJOR COMMAND DISTR IBUTION: SAC (25t), TAC (15%), MAC (15%), ATC (11%),
AAC (6%), ADC (5%), USAFE (5%), AFLC (4%),
AFSC (4%), PACAF (4%), Others (6%)

LOCATION: CONUS (81 %), Overseas (19%) -

DAFSC DISTR IBUTION: 54730 (14%), 54750 (74%), 54770 (9%), Others ( 3 - ’)

AVERAGE GRADE : 3.8

AMOUNT OF SUPERVISION: 19% supervise an average of one subordinate

AVERAGE TIME IN CAREER FIELD: 53 months

AVERAGE TIME IN SERVICE: 59 months

EXPRESSED JOB INTEREST: Dull (8%), So-So (12%), Interesting (73%), No Repl y (7:

PERCEIVED UTILIZATION OF TALENTS: Little Or Not At All 19%
Fairly Well Or Better 81%

PERCEIVED UTILIZATION OF TRAINING : Little Or Not At All 16%
Fairly Well Or Better 84%

AVERAGE NUMBER OF TASKS PERFORMED: 114

TIME SPENT ON DUTIES:
AVERAGE PERCENT TIME

DUTY SPENT BY ALL MEMBERS

O MAINTAINING AND OPERATING STEAM HEATING
SYSTEMS 27

I MAINTAI NING REFR IGER A TION , AIR CONDITIONING ,
AND HEATING SYSTEMS COMPONENTS 16

K INSTALLING AIR CONDITIONING , REFR IGERATIO N ,
AND HEATING SYSTEMS 11

P MAINTA INING AND OPERATI NG HOT WATER HEATI NG
SYSTEMS 10

S TREATING AND TESTING WATER 8
J MAINTAININ G REFR IGERATION , AIR CONDITIO N ING,

AND HEATING ELECTRICAL SYSTEMS 7
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GRPO44

REPRESENTATIVE TASKS:
PERCENT MEMBERS

TASKS PERFORMING 
—

1(35 MEASURE , CUT, OR THREAD PIPE 89
04 BLOW DOWN BOILERS OR WATER COLUMNS 84
015 INSPECT FOR PROPER WATER LEVEL IN BOILERS 83
Ill INSPECT, CLEAN , OR LUBRICATE MOTOR OR FAN

BEAR INGS 81
125 REMOVE OR INSTALL CHECK VALVES 81
048 REMOVE OR INSTALL STEAM HEATING SYSTEM

VALVES OR FITT INGS 78
P8 INSTALL , MA INTAIN , OR PERFORM MAINTENANCE ON

CIRCULATING PUMPS 76
1(13 INSTALL OR MAINTAIN OIL BURNERS 74
Cl ANALYZE CAUSES OF HEAT ING SYSTEMS MALFUNCTIONS 70
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GROUP ID NUMBER AND TITLE: GRPO4O - Supervisory Personnel

NUMBER OF INCUMBENTS: N 2l6

MAJOR COMMAND DISTR IBUTION: SAC (23%), AIC (13 ’), ADC (10%), TAC (1O~),
MAC (10%), USAFE (10%), AFLC (7~), PACAF (4°~),
Others (13%)

LOCATION: CONUS (79%), Overseas (21%)

DAFSC DISTR IBUTION: 54550 (5%), 54570 (23%), 54750 (6%), 54770 (33 ),
54790 (32%), No reply (1 %)

AV ERAGE GRADE: 6.5

AMOUNT OF SUPERVISION: 86% supervise an average of 6 subordinates

AVERAGE TIME IN CAREER FIELD: 167 months

AV ERAGE TIME IN SERVICE: 205 months

EXPRESSED JOB INTEREST: Dull (13%), So—So (9%), Interesting (70’;), No Reply (9~)

PERCEIVED UTILIZATION OF TALENTS; L ittle Or Not At All 19%
Fairly Well Or Better 81%

PERCEIVED UTILIZATION OF TRAINING : Little Or Not At All 18%
Fairly Well Or Better 82%

AVERAGE NUMBER OF TASKS PERFORMED: 79

TIME SPENT ON DUTIES:
AVERAGE PERCENT TIME

DUTY sPENr BY ALL MEMBERS

B DIRECTING AND IMPLEMENTING 30
A ORGANIZING AND PLANN ING 21
C EVALUATING 17
D TRAINING 11
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REPRESENTATIVE TASKS :
PERCENT MEMBERS

PERFORMING

B4 COUNSEL PERSONNEL ON MILITARY -RELATED PROBLEMS 93
B3 COMPLETE AIRMAN PERFORMANCE REPORTS 88
B15 ORIENT NEWLY ASSIGNED PERSONNEL 85
C12 EVALUATE PERFORMANC E OF SUBORDINATES 79
B7 DIRECT FLOW OF WORK 74
C5 CONDUCT QUALITY INSPECTIONS AFTER MAINTENANCE

IS PERFORMED 70
B1O IMPLEMENT TRAINING PROGRAMS 70

1•  
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GROUP ID NUMBER AND TITLE : GRPO61 - Training Instructors

NUMBER OF INCUMBENTS: N24

MAJOR COMMAND DISTRIBUTION: ATC (96%), AFLC (4%)

LOCATION : CONUS (100%)

DAFSC DISTR IBUTION: 54550 (29%), 54570 (38%), 54750 (17%), 54770 (12~),
54790 (4%)

AVERAGE GRADE: 5.7

AMOUNT OF SUPERVISION: 8% supervise an average of one subordinate

AVERAGE TIME IN CAREER FIELD: 139 months

AVERAG E TIME IN SERVICE: 148 months

EXPRESSED JOB INTEREST: So-So (8%), Interesting (88%), No Reply (4%)

PERCEIVED UTILIZATION OF TALENTS: Little Or Not At All 8%
Fairly Well Or Better 92%

PERCEIVED UTILIZATION OF TRAINING : Little Or Not At All 4%
Fairly Wel l Or Better 96%

AVERAG E NUMBER OF TASKS PERFORMED: 40

TIME SPENT ON -DUTIES:
AVERAGE PERCENT TIME
SPENT BY ALL MEMBERS

O TRAINING 49
B DIRECTING AND IMPLEMENTING 10
A ORGANIZING AND PLANNING 8
H MAI NTAINI NG REFRIGERATIO N, AIR CONDITIONING ,

AND HEATING CONTROL SYSTEMS 7
E MAI NTAI NING AND SERVICING AIR CONDITIONING

SYST EMS 5
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GRPO61

REPRESENTATIVE TASKS:
PERCENT MEMBERS

TAS KS PERFORMING

D6 COUNSEL INDIVIDUALS ON TRAINING PROGRESS 100
015 PREPARE LESSON PLANS 96
04 CONDUCT CLASSROOM TRAINING 92
D8 DEMONSTRAT E OPERATION OF EQUIPMENT 92
Dl ADM INISTER OR SCORE TESTS 92
017 REV IEW PROGR ESS OF INDIVIDUALS IN TRAINING 88
Dl3 PLAN TRAINING AIDS 83
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GROUP ID NUMBER AND TITLE: GRP147 - Fuel Area NCOs

NUMBER OF INCUMBENTS : N 5

MAJOR COMMAND DISTRIBUTION: USAFE (60%), SAC (20%), No Reply (20%)

LOCATION: CONUS (20%), Overseas (80%)

DAFSC DISTR IBUTION: 54750 (100%)

AVERAG E GRADE: 4.0

AMOUNT OF SUPERVISION : None

AVERAGE TIME IN CAREER FIELD: 72 months

AVERAG E TIME IN SERVICE: 81 months

EXPRESSED JOB INTEREST: So-So (40%), Interesting (60%)

PERCEIVED UTILIZATION OF TALENTS: Little Or Not At All 20%
Fairly Wel l Or Better 80%

PERCEIVED UTILiZATION OF TRAINING : Little Or Not At All 60%
Fairly Well Or Better 40%

AVERAGE NUMBER OF TASKS PERFORMED: 6

TIME SPENT ON DUTIES:
AVERAGE PERCENT TIME

DUTY SPENT BY ALL MEMBERS

R MAINTAIN iNG FUEL AREAS 61
A ORGANIZiNG AND PLANNING 20
B DIRECTiNG AND IMPLEMENTING 10
M MA INTAiNING EVAPORATIVE COOLERS, CONDENSERS ,

AND COOLiNG TOWERS 5
K INSTALLiNG AiR CONDITIONING , REFRIGERATION ,

AND HEAT iNG SYSTEMS 3

REPRESENTAT IVE TASKS :
PERCENT MEMBERS

TASKS PERFORMING

R5 INSPECT OIL TANKS FOR WATER OR OTHER
IMPURITIES 100

R13 VER IFY QUANTITY OF FUEL OIL IN TANKS 80
R4 INSPECT GAS OR OIL FUEL LINES OR FITT INGS 80
All INITIATE DAILY ACTIVITY REPORTS 40
R3 INSPECT COAL SHIPMENTS 40
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