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Abstract

Title : Energy Saving for Water Cooled Chiller by Total Productive Maintenance:

A Case Study of factory manufacturing watches

By : Mr. Boomtum Klahan
Degree : Master of Engineering
Major Field : Engineering Management

1S Advisor : A‘)U- é-—.dl'(iow.

( Asst. Prof. Dr. Arthit Sode -Yome)
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The aim of this work was to reduce electricity consumption of water cooling system for air
conditioning in a watch assembly factory. According to preliminary study, this system has been
used fér more than 10 years. In this work, six water cooled chillers of 250 tons each were selected
to measure the consumption. After the measurement, it was found that the electricity used to
produce cold water in the refrigerating system was average of 1.08 kW/ton. This was a relatively
high consumption because this value was only 0.68 kW/ton at the beginning. Therefore, it was
necessary to reduce this consumption.

In this study, the principle of Total Productive Maintenance (TPM) was utilized. After
careful consideration, causes of the problem were identified. Firstly, the cooling tower did not work
properly. Secondly, the average heat exchange rate was 9.8 °F which was higher than the standard
value of 5 °F. Thirdly, the flow rate of cold water was 746 GPM while the valid value is 600 GPM.
From above observation the cooling tower had been cleaned up and the water valve was set at the
average cold water flow rate of 600 GPM. Also, useful knowledge was provided to concerned staff
‘members. After this improvement, the average electrical consumption was 0.86 kW/ton. or 0.22

kW/ton decreased or 20.3 Percent reduction.

Keywords. Energy Saving for Water Cooled Chiller, Total Productive Maintenance
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PCWP -6 18.9 726.9 16.9 650.1
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CH-1 CH-2 CH-4 CH-6

T1az08a . . . S . 3 . v
NOU iGN NOU He N Hel NOU el

YUIANNA (TR) 250 250 250 250 250 250 250 250

Evap Entering Water (F) 50.2 51.9 50.5 50.8 51.6 51.6 51.9 51.1

Evap Leaving Water (F) 45.0 454 46.7 46.4 452 44.7 44.7 44.7

Evap Water Flow (GPM) 761.0 | 613.7 760.3 665.0 786.0 683.0 | 7269 | 650.1

Cond Entering Water (F) 84.9 84.8 84.5 84.6 84.7 84.6 84.6 84.4

Cond Leaving Water (F) 92.7 92.0 92.4 923 92.4 91.1 91.4 91.4

Cond Water Flow (GPM) 700.0 | 700.0 724.5 724.5 686.8 686.8 | 780 750

Cooling (TR) 1649 | 166.2 120.4 121.9 209.6 205.1 193.8 15

Electric (kW) 1479 | 143.1 147.3 145.7 148.5 139.0 | 168.0 | 124.5

KW/TR 0.90 0.86 1.22 1.20 0.71 0.68 0.87 0.64
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