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##5374251025 : MAJOR ARCHITECTURE

KEYWORDS : PREVENTIVE MAINTENANCE / DELPHI TECHNIQUE / AIR CONDITIONER
ERBPRAME PINPRADAB : AIR CONDITIONER MAINTENANCE COST AND TIME SAVING
BY PREVENTIVE MAINTENANCE, ADVISOR : PONN VIRULRAK Ph.D., 132 pp.

The 201% Squadron (The King's Guard), 203" Squadron, and Wing 2 are Thai military
organizations that own 95 split-type air conditioners. The present study aims to observe the
maintenance of the air conditioners and develop preventive maintenance strategies as well as provide
suggestions regarding the maintenance.

The researcher found that each air conditioner differed in size, useful life and hours of
operation. When the air conditioners that were out of order and needed repair, operations were
interrupted and repair costs were high.

Preventive maintenance strategies were developed by using the Delphi technique. Five
experts were interviewed based on the strategies. After the strategies were implemented, the number
of air conditioners that were out-of-order during the hours of operation, the monthly repair costs, and
budget spent on spare parts were reduced 37.17%, 41.67%, and 7628% respectively. However, the
total monthly expense increased 250.20% because of increased maintenance costs.

The researcher repeated the study using the same technique in order to find any possible
problems. The researcher found that some maintenance items were not appropriate. In other words,
there were too many maintenance items that required too much time to follow. Moreover, the
maintenance frequency was too high as compared to the original frequency (i.e. every three months)
resulting in greater expenses.

In conclusion, the preventive maintenance strategies lowered the number of the out-of-order
air conditioners, but total expense increased because the maintenance items and frequency were
inappropriate. The research suggests that the number of experts interviewed be increased in order for
the maintenance items and frequency to be more varied. As a result, the maintenance costs will likely

decrease if such strategies are implemented and improved upon in the future.

Department . Architecture Student’s Signature @ ...
Field of Study  : Architecture Advisor's Signature @ ...,

Academic Year : 2013
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EXAMINE VARIABLES=82] 392 983 %04 §25 $06 907 ¥98 ¥0S A9l0 ®all Bai2 wall o

/PLOT NONE

/STATISTICS DESCRIPTIVES
/JCINTERVAL 85

/MISSING LISTWISE

/NOTOTAL,
Explore
Case Processing Summary
Casas
Valid Missing Total

N Peroent - N Percant Percant
WHMNTDY R -] 100.0% 0 0.0% 5 100.0%
TATHIATEURBUATN & | 100.0% 0 0.0% 5 | 1000%
HanhAuiAN IANRDIAIG s | 1000% o 0.0% 5 | 1000%
uHIRERLN 5 | 100.0% 0 0.0% s | 100.0%
T il oo | 0| oo | s | mos
WADARMDIADTRDORLIN 571 11000% 0 0.0% 6 | 1000%
NORRENTATDINING 5 | 1000% 0 0.0% 5 | 100.0%
anIunanomRulin 51 1000% o 6.0% 5 | 100.0%
IR QM FRHABITIN,
WU TV YRraeRLTN 5 | 1000% 0 0.0% 5 | 100.0%
e
lmﬂl\w}i“"ﬁ,ﬁll’w ] 100.0% o 0.0% - 100.0%
U T RoLREE 51 1000% ol o0o% 5 | 1000%
AT IURHTIANDN. ' 65 | 100.0% 0 0.0% 6 | 100.0%

1

i ""“f““‘"‘“'" poren 5 | 1000% [ 0.0% s | 1000%
nodn
UATARIUHHNDN N 6 | 1000% 0 0.0% 5 | 1000%
nayaEw
waninaT 6 | 1000% 0 0.0% 5 | 1000%
SRTHIRTRURDIATON 5 | 100.0% 0 0.0% 6 | 100.0%
ATWARGT T AT LN
AMSFER LaeAY ] 100.0% [+] 0.0 5 100.0%
HOWOY
LA TUWRAHREEATIN & 100.0% (] 0.0% 5 100.0%
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Case Processing Summary
Cases
Valid Misaing Total
N Percent N Percent N Porcent
UHOUWANADUUNALAD T 5 100.0% 0 0.0% 5 100.0%
ABHIWTAIHDS 5 | 100.0% 0 0.0% 5 | 100.0%
ABRIRIA DT 5 | 100.0% 0 0.0% 5 | 100.0%
AUWNFIRDT 5 100.0% 0 0.0% 5 100.0%
UKRBBATDI 5 | 1000% 0 0.0% 5 | 1000%
At gauitasaa v,
LI NATIWA ¥RRoeasau 5.1 1000% 0 0.0% 8§ | 100.0%
ATTBUTOETANIATIY
aTMADRY WoR TV 6 | 1000% 0 0.0% 5 | 1000%
Awduia ey
Descriptives
Statigtic | Std. Emor

RHWNTDY Mean 48000 20000

95% Confidence intenval for  Lower Bound 42447

Mean Upper Bouna | 53583

5% Trimmed Mean 48333

todian 5.0000

Vatiance .200

Sid. Deviation 44721

AR 4,00

Maximum 5.00

Range 1.00

Interquartile Range .50

Skawnoss -2.236 M3

Kuricsis 5.000 2.000
TeTnaTDUADLALIL Maan 3.6000 24485

5% Confidence Interval for  Lower Bound 29180

Mosn UpperBound | 42801

5% Trimmed Mean 36111

Median 4,0000

Vanance 300

Std. Deviation BATT2

Minimum 3.00

Maximum 4.00
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Descriptives
Staustic | Std. Error
Range 1.00
Interquartiie Range 1.00
Skewness - 608 913
Kurtosis -3.333 2.000
FoshAmAmaNREsRW  Meen 3.4000 24496
5% Confidence inberval for Lower Bound | 27199
SRR pper Bound | 4.0801
‘5% Trimmed Mean. 3.3889
Weciarn 3,0000
aclance 300
Mirvmym 3.00
Madimum 4.00
/Range " 1.00
Interquartite Range 1.00
Skewnass 808 13
Kurtosis -3.333 2000
usIADBANEY Mesn 4 8000 20000
5% Confidence Interval for Lower Bound | 42447
Bepn UpperBound | 53853
5% Trmmed Meaan 48333
Meadan 50000
Yariance 200
Std. Deviston 44721
Minimum 400
Maximem 5.00
Range 1.00
Interquartie Ranpe 50
Skewness -2.236 ”3
Kuriosis 5.000 2000
HADT 2 Mean 46000 24495
uRETUWRANRDOREN 05% Confidence Inlerval for Lower Sound 19100
Masn Upper Bound 52801
5% Trimmed Mean 48111
Madian 5.0000
Variance 300
Std. Deviation 54772
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Descriptives
Statistic | Std. Error
Minimum 4.00
Maximum 5,00
Rangs 100
Imerquartie Range 1.00
Skewness - 808 813
Kurigsis 3333 2000
WARAUMDIRDTRDUALEN  Mean 34000 24405
"~ 98%, Conhdence Interval for Lower Bound | 2.7199
Mean, Upper Bound | 4.0801
5% Tritnmes Meao 3.3880
Median 3.0000
Sid. Devistlon 54772
Miniemum 3.00
Muamum 4.00
Range 1.00
Intarquantle Rangs 1.00
Skewness B09 813
Kurtosts ~3.333 2.000
NOKAEMATDIUTAY Mean 4 8000 .20000
) 5% Confidence intorval for Lowef Bound |  4.2447
5% Trimmed Mean 48333
Median 5.0000
Vatiance 200
$td, Deviation 4472
Minimum 4.00
Maximusm 5.00
Range 1.00
Interquartile Range S0
Skewness -2236 3
Kurtosis 5.000 2.000
AT aAe s Mean 3.4000 24495
95% Confidence Interval for  Lower Bound 2708
Mean Upper Bound | 40801
5% Trimmed Maan 3.3889
Median 3.0000
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Descriptives
Statiste | Swd. Eror
Variance .300
Sid. Deviation 54772
NNt 3.00
Maximum 4.00
Range 1.00
interquartile Range 1.00
Skawrgss 806 "3
Kurtogis -3333 2.000
e gnidonnsdinin, . Mean 4 8000 20000
URRTIND YARD0HEN T og ConRance Imerval for Lower Bound | 4.2447
Mean Upper Bound | 53583
/ 5% Tritnied Maan 48333
Medisn. 50000
Variance . 200
Std. Deviston 44721
Minimum 400
Maimun 500
Range 1.00
Intstyusthe Rangs 50
Skewness -2.236 813
Kurtosis £.000 2000
nIsedA Mean 3.4000 24485
saunTAAR BRI 553 Confidance interval for Lower Bound | 27199
Mean Upper Bound |  4.0801
5% Trimmed Mean 3.3889
Medinn 3,0000
Variance 300
S1d. Deviation 54772
Minimum 3.00
Meamum 4.00
Range 1.00
Interquartile Rango 1.00
Skewness B0 913
Kurtogis -3.333 2.000
ST RDTALTW Mean 3.4000 40000
§5% Confidence Interval for Lower Bound | 22894
Moan Upper Bound | 45108
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Descriptives
Swatistic | Std. Enor
5% Trimmed Mean 3.3333
Median 3.0000
Variance 800
Sid. Deviation 89443
Mirsstutyy 3,00
Namdniim 5.00
Range 2.00
{nterquariile Range 1.00
Skewnass 223 M3
Kunosd 5.000 2.000
ARAALANT WML Mean 3.4000 24485
5% Conbidence Interval for Lower Bound | 27199
Mean UpperBound | 40801
5% Trimmed Measn 33880
Madgian 30000
- Varance 300
Std. Deviation. 54772
WA 3.00
Maximum = 4.00
Range 1.00
Interquaniis Range 1.00
Skewness 509 913
Kurtosis -3333 2000
arduasnnsn andn  Mean 3.2000 20000
uTnse 85% Confidence Interval for Lower Bound |  2.6447
Maan Upper Bound | 37553
5% Trimmed Mean 3.1687
Median 3.0000
Varisnce 200
S1d. Deviation AAT2N
Minimum 300
Maxmum 4.00
Range 1.00
Interquartile Range 50
Skawness 2238 013
Kurtosis 5.000 2000
naswun Mean 4.6000 24495
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Descriptives
Statistic | Std. Emor
W m Canfidence Intgval for _Lower Bound | 39189
’ Upper Bound 5.2801
5% Trimmed Mean 48111
Megitan 5.0000
Variance 300
Std_ Deviaton 54772
Minimum 4.00
Madimum 5.00
Range 1.00
Interquarniia Range 1.00
Skewness | - 608 913
Kurtosis -3333 2.000
\WInINDY Msan 32000 20000
T95% Gonfidence interval for Lower Bound | 26447
Moan UpperBound | 37553
6% Trmmed Mean 31887
Median 3.0000
Vadance 200
Std. Deviation 24721
Minimum 3,00
Maxmum 4.00
Range 1.00
Interquartile Range 50
Skewness 223% 913
Kurtosis 5.000 2.000
TRTIUIRTDURAERTI Mean 46000 22495
96% Canfidence interval for Lower Bound | 39100
Mean UpperBound | 52801
5% Trmmed Mean 468111
Medan 5.0000
Varance 300
Std. Deviation 54772
Mirimum 4.00
Maximum 5.00
Range 1,00
interquartile Range 1.00
Skawness - 809 913
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Descriptivea
Statistic | Std. Error
Kurfosis 2333 2.000
AMHAMATTIATHER  Mean 48000 | 20000
ATUUSIGs sREdn 85% Confidance Interval for  Lower Bound 42447
Mean Upper Bound 5.3563
% Trimmed Mean 4.8333
Madian 5.0000
Variancs 200
Sid Deviation A4T21
_ Minkmum 4.00
Maimum a8
Range. 19
_intyripiadile Range 50
Skownass 2208 .
W 5.000 2.000
NRIRDT = Mgan 3.4000 249s
URETUWRAMADIA TN 95% Confidence Interval for L ower Bound 27198
Mown’ Sodp Upper Bound |  4.0801
5% Trimmod Mean 33859
Median 3.0000
Variance 300
Std. Deviation Ba772
M 3.00
Minum 400
m 1.00
Interquartile Range 100
- Skuwness B0g 913
Kurtosis -3.333 2.000
WHTINAN AT NALADS Mean 36000 | 24485
$5% Confidence Interval for LowerBound | 281860
Mean Upper Bound |  4.2801
5% Trimmed Mean 36111
Median 4.0000
Variance 300
Sid. Deviation 54772
Minimum 300
Maxinum 4.00
Range 1.00
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Descriptives
Statistic | Sid. Eror
interquarntéa Range 1.00
Skewnees - 609 813
Kurtosis -3.333 2000
ADMIWIHIY Y Mean 34000 24495
95% Confidence Interval for  Lower Bound 27199
Mean Upper Bound |  4,0801
5% Trimmed Mean 33830
Madian 3.0000
Varnance 300
-Sigde Doviation 54772
Minimym 3.00
Maxmum 4.00
Range 1.00
Intorquartile Range 1.00
Skewnass 608 913
Kurtogis -3.333 2.000
ADMANITT Moar 3.2000 20000
96% Confidence inerval for Lower Bound |  2.6447
Meen UpperBound | 3.7553
4% Trimmed Mean 3.16687
Maoan o 3.0000
Vanance 200
Std. Deviation 44721
Minimum 3.00
Maxmum 400
Range 1.00
Interquarnie Rangs 50
Skawness 2236 93
Kurtosis 5.000 2000
AMNEIRDY Maan 3.2000 20000
5% Confidence Interval for Lower Bound 26447
Maan UpperBound | 37583
5% Trimmed Maan 31667
Madian 3.0000
Variance 200
Std. Deviation 44721
Mmnimum 300

Page 8
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Descriptives
Statistc | Swd. Emor
Maxcimum 4.00
Range 1.00
Intecquartile Range 50
Skewnass 223 813
Kuntosis 5.000 2.000
URIRTLATEN Mean 4 8000 26405
05% Confidence Imerval 1o Lower Bound | 39199
Meen UpperBound | 52801
5% Teimmed Mean 46111
Nodian, 50000
Vangnce 300
Sty Deviation 84772
Minimum 400
Maximuim 500
Range 1.00
Intérquatiie Range 1.00
Skewnass - 509 213
Kurtosia -3.333 2.000
motWamidauandoty,  Mean 48000 | 20000
UHITOSTRR YRABEATEN Tosk Confidedcs ktecval for Lower Bound |  4.2447
Mosn Upper Bound | 53853
5% Trimmad Mean 48333
“Modian 5.0000
Variance 200
Std. Deviation A4T2
Minimum 4.00
Maximum 5.00
Range 1.00
Interquartile Range .50
Skewnaess -2.236 813
Kurtosis 5.000 2.000
ATBUSIUTRO TR TR T Mean 4,8000 20000
wrunAai Wan dny 05% Confidence Interval for Lower Bound | 4.2447
AWIUER Moy Mean
Upper Bound 53553
5% Trimmed Maan 48333
Medan 5 0000
Vatance 200

Page 10
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Descriptives
Statistic | Std. Error
Sid. Doviation 44721
Minimum 4.00
Maxdmum 500
Range 1.00
Intecguartile Range 50
Skewness 2238 813
Kurtdais 5.000 2.000
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