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ABSTRACT

The Utilities Department of a detergent production factory is responsible for supplying
electricity, water, steam, and natural gas to the Production Department. It is found that the proportion of
electricity consumption in the compressed air system is inconsistent with the production. This means
that the supervising unit does not manage the production of compressed air in accordance with the
production plan causing the energy waste. The energy consumption was averagely 124,862 kilowatt
hours per month costing 434,519 baht per month which is 17% of the total energy consumption in the
factory. Therefore, it is desirable to reduce energy use by supplying the compressed air in accordance
with the production plan.

This research analyzes the compressed air data for the controlling valves by studying the
relationships between the flow rate of compressed air used in liters per second at the pressure of 6.5 bar.
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From the amount of detergent yield and the number of machines used in the detergent filling process, it
is found that the flow rate (liters per second) with statistical relations at the confidence level of 95% and
R? = 74.79%. Then, the flow rate obtained from the equation will be planned to turn off the air
compressor in advance following the production plan. It is found that the reduction of electricity in the
compressed air system can be assessed for 186,125 kWh per year saving 651,439 baht per year.
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y a L4 . . .
m319i 1 wamsins1zy Multiple linear regression
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X 55.35 0.000 11.35 36.42 64.43 51.53
X 65.10 0.000 11.89 34.48 68.12 57.78
X 40.11 0.000 3.63 40.24 56.59 41.27
X 7.31 0.012 7.66 55.12 17.87 0.00
X X 45.49 0.000 11.63 30.66 74.79 63.79
X X 25.72 0.173 1.40 36.98 63.03 42.85
X X 32.71 0.015 2.59 34.61 67.89 51.43
X X 30.84 0.062 1.95 34.78 67.30 55.01
X X 45.92 0.001 3.74 30.55 74.97 63.37
X X 23.58 0.000 6.92 38.03 60.89 39.52
X X X 27.29 0.218 1.26 31.53 73.12 56.66
X X X 33.22 0.032 2.26 29.72 76.32 60.54
X X X 29.75 0.011 2.74 30.50 74.84 59.86
X X X 21.87 0.029 2.31 34.21 68.35 45.67
X X X X 23.51 0.000 11.63 30.02 75.64 54.90
WUIWANIT AT I auMTna1T19d 114 Normal Probability Plot
aumsi1Flumsruesasims lnavesemasa’lda - .
ﬁq;a 1&un E o
&
9A51015 1A VU090 INIADA (ANTADINITN) = 1l p pr =
202.1+ 0.001847 1 anaimanan (1) + 8.86 $1147 Residuat
A v AqY a A Versus Fits
150995 N1FHaAn (10509) (D) o -
L] - . -~ -
~ . = D g————————————————— ‘r.;—.'!.-——
Tageunisun R*(adj)=74.79% viunea11uan - - -t
A o 4 - 2 o -
USuamsnanuazsiuImaIedsnsnldnaaaiuisn . -
WMol 1deinasald 74.79% findedn % 20 =0 w0 = a0
2 A A VA a4 D Fitted Value
25.21% uanswannilevedu a1 P-Value 1A fe e
0.00 100
vinnslugdn 6 wudgduvvvesnsii g s
Normal Probability Plot of Residual #iuua Ty E =2

< 1
Indifeansotfluduassagdldninsuanuaanyy
Und Tasngiuuuns vl Residual Versus Order 1)

Y A @ a
sUnvuvewua Ty nsnszaiearninilng uag
. . ~ I
sUuuunsvl Residual Versus Fits Igduvuduy

Random uaai1 Residual Innudaszaeny

£

238

o0

-80 -50 -40 -2 ] o a0
Residual

31l 6 wan1snadou Multiple linear regression



Residual

-100

31]’1% 6 (#0) Ham3snaaeL Multiple linear

M990 2 LHUMIA UM TANT oI UNER

Versus Order

Engng.J.CMU.(2018) 25 (3)

3.5 auHuMInaaed

whaums (1) n1FlumsinetSinaeimeea
ndenaadealduazsaiin1s1aupunIsA NI U

naavatlanissaemaluugas UMUIHLANTHAAR

dl Y A a o d’ (% dl
a15197 2 Taglaslsunamsnaauas 3uIunsedansi

2 4 6 81012141618 20 22 24 26 28 20

Observation Order

regression

19 umswann ldnnunumsnanvesrhenaa

i SIEFYRLY! faueies | sarmsluaema | WSumenma | Balance | Faiaaq
- o o v 4 (L/s)
Nanaa (Al) NI o9 (L/s) 2AAIN
10 Oct. 53,036 12 406 805 109
11 Oct. 54,191 12 409 807 107
12 Oct. 50,122 14 419 818 96.4
13 Oct. 0 0 202 601 313 4UAK11
14 Oct. 49,986 13 410 808 106
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2 48,439 7,454 38,413 7,433
3 44,538 7,441 35,936 7,214
4 47,167 5,128 - 4,465
5 41,472 7,702 39,315 7,577
6 21,953 4,064 - 5,065
7 47,401 7,536 33,173 7,367
8 54,327 7,069 39,878 6,864
9 50,482 6,918 42,891 7,389
10 54061 7,536 44,382 7,701
11 45,212 7,387 41,311 7,323
12 - 4,784 47,713 7,134
13 - 4,647 1,134 4,237
14 45,895 7,477 41,843 7,646
15 51,516 7,521 37,426 7,479
16 46,598 7,539 34,718 5,991
17 44 857 7,530 - 3,088
18 41,958 7,536 39,538 7,271
19 41,929 7,527 35,702 6,555
20 27,999 6,357 - 3,434
21 15,078 7,562 45,762 7,830
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30 42,317 7,454 50,955 7,322
31 36,407 7,405 47,586 7,646
Total 790,751 154,977 811,997 149,616
Index (kWh/Ton) 0.20 0.18
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