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Energy Management of the Compressed Air

System in Glass Industry”

Adcharaporn Faxsaeng** and Withaya Yongchareon***

Abstract

The objective of this research was to study energy management of the compressed
air system of glass industry in Thailand. Air compressor operation was surveyed in a sample
factory to find the performance of each air compressor. In addition the air leakage from the
compressed air system was also investigated for energy saving purpose.

The results from surveying of the air compressor operation showed that most air
compressors were not only old but also had low efficiency. The highest and lowest specific
consumption were 0.446 kw/l/sec and 0.304 kw/\/sec, respectively. Thus, three measures of
energy saving were proposed. First, machine operation management, the high efficient
compressors should run first and the low efficient compressors were alternatives. Second,
machine replacement, replace the low efficient compressor with the one that showed higher
efficiency. The financial analysis showed that the payback period was 4 years 9 months, the
net present value was 3,914,792 Baht and the internal rate of return was 21%. Third,
inspection and maintenance, three points of air leakage were found. The estimated saving
cost was 206,256 baht/year if the problem was solved.

Key words: Energy Management; Energy Saving; Compressed Air System; Specific Power

Consumption.

* Part of Thesis for the Master Degree of Technology and Energy Management, Chulalongkorn University.
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Specific Power Consumption = Power Consumption
Free Air Delivered
= kWe
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Sec
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31wl | Design | Actual
a1au in) a9 Flow Flow | kw
91197 (ICFM) | (ICFM)

JOY TA-18

1 17 1978 1377 12.3
(No.10)
JOY TA-18

2 17 1978 1381 12.1
(No.9)
JOY TA-18

3 17 1978 1362 125
(No.11)
JOY TA-18

a4 17 1978 1387 11.9
(No.12)
JOY TA-38

5 20 3178 2118 15.2
(No.1)
JOY TA-38

6 20 3178 2109 15.8
(No.2)
JOY TA-38

7 20 3178 2185 16.1
(No.3)
Atlas cooper

8 GA-1408W 23 883 548 5.4
(No.4)
Atlas cooper

9 GA-1408W 23 883 561 59
(No.5)
Atlas cooper

10 GA-1408W 22 883 574 55
(No.6)
Atlas cooper

11 GA-1408W 22 883 582 5.7
(No.7)
Atlas cooper

12 GA-1408W 22 883 569 55
(No.8)

dle Power Consumption (kWe) fie Anrings
nulwihfideuduaiasdneinia (kw)

Free Air Delivered (Qryp) D 9991
mﬂ‘waﬁuaﬂmmﬂ‘ﬁamazmmg’m (NUsec) Hanns
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Specific Power
. o 14U Consumption
a1y ¥ -
4 Design Actual
(kW/Vsec) | (kW/Usec)
1 JOY TA-38 20 0.280 0.304
2 JOY TA-38 20 0.280 0.317
3 JOY TA-38 20 0.280 0.312
Atlas
4 cooper 23 0.384 0.418
GA-1408W
Atlas
5 cooper 23 0.384 0.446
GA-1408W
Atlas
6 cooper 22 0.384 0.406
GA-1408W
Atlas
7 cooper 22 0.384 0.415
GA-1408W
Atlas
8 cooper 22 0.384 0.410
GA-1408W
9 JOY TA-18 17 0.321 0.371
10 JOY TA-18 17 0.321 0.379
11 JOY TA-18 17 0.321 0.389
12 JOY TA-18 17 0.321 0.364
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Specific Power
o o o Consumption
a1auy in) #01uUL
Design Actual
(kW/VUsec) | (kW/Usec)
1 JOY TA-38 Run 0.280 0.304
2 JOY TA-38 Run 0.280 0.317
3 JOY TA-38 Run 0.280 0.312
Atlas cooper Stop
a4 0.384 0.418
GA-1408W Idle
Atlas cooper Stop
5 0.384 0.446
GA-1408W Idle
Atlas cooper Stop
6 0.384 0.406
GA-1408W Idle
Atlas cooper Stop
7 0.384 0.415
GA-1408W Idle
Atlas cooper Stop
8 0.384 0.410
GA-1408W Idle
9 JOY TA-18 Run 0.321 0.371
10 JOY TA-18 Run 0.321 0.379
11 JOY TA-18 Run 0.321 0.389
12 JOY TA-18 Run 0.321 0.364
Demag
13 Run 0.300 -
ROW-600
Gardner
14 Denver ROL- Run 0.360 -
120
Gardner
15 Denver ROL- Run 0.360 -
120
16 | IHITXA-200 | Run | 0311 -
17 IHI TXA-200 Run 0.311 -
18 IHI TXA-290L Run 0.392 -

3.2 MUTuiguAIBwnoINANLens
M NULNNWASANTTaULEN AURTadld A9l



6 Nyasvalulagniald U9 8 adun 1 unsieu - Tquisy 2558

Aldaneiesoadin $1uam 2 1A3eq
Al A 1adeanNtBLaY 4
5,706,164 U
- el
6,088,395 um
- AhgednwA leTesvaneiay 4
145,000 v
- A1thge¥nen /U 1TeanuneLaY 5
145,000 U
sA Wi nazA1U1 g3 aTesdn

LASDINUNYLAY 5

PIMALRLEDNATEUVINTY 12,084,558 UM
anldreiesodlng S1uau 1 iedeq
- At/ 10,809,450.65 U
- AU39sNY/U 135,333 U
sA Wi nazA1U1 53N aT0sdn
anmelmdnilandenrinfu 10,944,783.65 U
arldaedrusnafiusyndalsed
12,084,558.36 - 10,944,783.65 =
1,139,775 umn
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yaA1UaqUugns (Net Present Value, NPV)
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93 manauwny (Internal Rate of Return,
IRR) = 21 %
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3 2 4 3.2 10,400 38,896
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