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Chidchanok Prasopsuk 2013: Energy Conservation by LED Replacement and Electricity
Generation by Wind Turbine Case Study: Cotton Yarn Manufacturer. Master of
Engineering (Industrial Engineering), Major Field: Industrial Engineering, Department of

Industrial Engineering. Thesis Advisor: Mr. Punnamee Sachakamol, Ph.D 116 pages.

The objective of this thesis is to analyze energy consumption and prescribe the energy
conservation policy in the building as the Energy Conservation Promotion Act B.E. 1992 for
Taching Cotton Co.,Ltd. The thesis aims to use energy worthily and minimize the loss by
applying the appropriate technology. The thesis investigates and analyzes the consumption of all
equipment in the plant. Consequently, the thesis prescribes 2 energy conservation policies such as
lighting system improvement by using light-emitting diode (LED) and the wind turbine
installation to produce electricity from wasted hot cyclone. The thesis evaluates energy
consumption including the pay-back period and the worth of investment from implementing these
policies. The evaluated result of the lighting system improvement show that the consumption is
reduced 242,601 kW/year, calculating in the cost by 1,091,704 baht/year, and pay-back period is
3.47 year. In case of the wind turbine policy, the consumption is reduced 9,026 kW/year,
calculating in the cost by 40,616 baht/year, and pay-back period is 1.7 year. In conclusion, energy
conservation policies implementation for the plant can reduce the consumption by 251,627

kW/year.

Student’s signature Thesis Advisor’s signature
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Energy Conservation by LED Replacement and Electricity Generation by

Wind Turbine Case Study: Cotton Yarn Manufacturer
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Power/speed taken from bench testing
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ML ANA LAY UL NIAYUDAUATOIINT (HOW TO BUILD A WIND TURBINE THE AXIAL

FLUX WINDMILL PLANS, 2542)
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A SERIES OF SECTIONAL VIEWS OF THE BLADE, TO INDICATE HOW THEY
CHANGE IN SIZE AND ANGLE BETWEEN THE TIP AND THE ROOT OF THE BLADE
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CURVATURE STARTS HERE
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Materials
Pieces Material Length Width Thick
1 Plywood 24 inches (600) 24 inches (600) % inches (13 mm)

2 Smooth faced board 24 inches (600) 24 inches (600) % inches (19 mm)
Suggested size
Silicone sealant
Wax polish
3 Y, inches (6 mm) x 1 % inches (35 mm) Bolts
16 2 inches or 3 inches bolts to clamp the mould

10 12 inches to hold the surround to the base
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szuulfuemsuusugud WaangaeagUITIY 22 nlajad 1 7,200 158,400
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szuvlsueimenuunendin  Juiivaedy CONDENSER PUMPI 55 Aladad 3 7,200 1,188,000
szuvlsueimeauuunend  Yuiivaod CONDENSER PUMP2 40 Aladad 1 5,000 200,000
seuVUSUeMALLULENE I 1AaugANaU RETURN FAN 1 15 Aladad 15 7,200 1,620,000
seuVUSUeMALLULENE I #AaugANAY RETURN FAN 2 48 Aladad 1 7,200 345,600
srUvlSueImeuLena U WAANAANEY RETURN FAN 3 18.5 nlajad 3 7,200 399,600
szuVUSUeIMALUVLENE I ROTARY DRUM FILTER 0.75 Aladad 18 7,200 97,200
zuvUSUeImMALUVLINE I ROTARY WATER FILTER 0.3 Aladnd 6 7,200 12,960
seuulsuemeanuuLena I FLUVITLVIOANNTOU Centrifugal 30 aladad 1 4,800 144,000
FEUUDADINA ATLAS-COPCO GA75 80 Aladnd 3 6,200 1,488,000
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127% 2 | 83 76 70| 80 74 68| 75 69 5] .70 65 61 | 65 61 58 | 55
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i waslwseriuidniiu 20 uleddud (g, = 20
50 P R, 1 |42 40 39|36 35 33|25 24 23
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6 |.23 19 16|20 16 14|14 12 10
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Trsmaaavgeaissisunmiiafina @@n 9 23 19 15|23 18 15
winufamiauussEassinEnmanaweu 60% 10 21 17 13121 16 13
usissrhasarild 50% seviouuasaelé 40%
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5 35 32 .29 23 31 .29
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INATUNTBIAIETI 50% Fxviauusasinalel 80% 5 a3 Ao m 55 1o A7
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#3: Kaufman (1981)
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q’ Y 1 Y s A A A Y o
AITNANUINT Al “'IJ’E]llvZ‘Iﬂ11%%"Iflsllﬂx‘lﬂﬂﬂﬂ?\l@ﬂﬂﬁﬁ!ﬁﬁu@mmﬂEJUVIE’)”IEJﬂTiGI,GI)'ﬁu 50,000 219

Initial Cost Running Cost
. . mlvone yammMs  Algoese
Flueil awmaeall  mwaad  mgeaihize  USinalvdh mly Inlih MRR 6% .
) . 3U(LN) 29N Falua
@) @) W) (Alainn-12la9) W) )

0 121,200.00 366,000.00 1,111.59 - = 487,200.00 - 487,200.00 -
1000 - - 1,111.59 73,976.50 332,894.23 334,005.82 3,334.77 824,540.60 824.54
2000 - - 1,111.59 73,976.50 332,804.23  334,005.82 5.643.79 1,164,19021  582.10
3000 - - 1,111.59 73,976.50 332,804.23  334,005.82  7.968.62 1,506,164.65  502.05
4000 - - 1,111.59 73,976.50 332,894.23  334,005.82 10,309.36 1,850,479.83  462.62
5000 - - 1,111.59 73,976.50 332,80423  334,005.82 12,666.11 2,197,151.77  439.43
6000 - - 1,111.59 73,976.50 332,80423  334,005.82 15,039.01 2,546,196.60  424.37
7000 - Y 1,111.59 73,976.50 332,80423  334,005.82 17,428.14 2,897,630.56  413.95
8000 - - 1,111.59 73,976.50 332,804.23  334,005.82 19,833.62 3,251470.01  406.43
9000 - - 1,111.59 73,976.50 332,804.23  334,005.82 22,255.57 3,607,731.41  400.86
10000 - - 1,111.59 73,976.50 332,804.23  334,005.82 24,694.10 3,966431.33  396.64
11000 - - 1,111.59 73,976.50 332,804.23  334,005.82 27,149.32 4327,586.48  393.42
12000 - - 1,111.59 73,976.50 332,894.23 334,005.82 29,621.35 4,691,213.65 390.93
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Initial Cost

Running Cost

. . mlyae yamMs  AlgEe
Fluegft mvaealdl  mwaad  mgeahise  YSnaddivh Al nlith MRR 6% -
: . 32UN) aInNH SR PN
@) @) W) (Aladtnn-12la19) @) )
13000 - - 1,111.59 73,976.50 332,894.23 334,005.82 32,110.29  5,057,329.77 389.03
14000 1,111.59 73,976.50 332,894.23 334,005.82 34,616.28  5425,951.86 387.57
15000 - - 1,111.59 73,976.50 332,894.23  334,005.82 37,139.41  5797,097.10 386.47
16000 121,200.00 - 1,111.59 73,976.50 332,894.23 45520582  39,679.81  6291,982.73 393.25
17000 - - 1,111.59 73,976.50 332,894.23  334,005.82 43,067.19  6669,055.75 392.30
18000 - - 1,111.59 73,976.50 332,804.23  334,005.82 45,648.17  7048,709.75 391.59
19000 - - 1,111.59 73,976.50 332,804.23  334,005.82 48246.82  7430,962.39 391.10
20000 - - 1,111.59 73,976.50 332,894.23  334,005.82 50,863.25  7815,831.47 390.79
21000 - - 1,111.59 73,976.50 332,804.23  334,005.82 53,497.59  8203,334.88 390.63
22000 - - 1,111.59 73,976.50 332,894.23  334,005.82 56,149.97  8593,490.67 390.61
23000 - - 1,111.59 73,976.50 332,80423  334,005.82 58,820.49  8986,316.99 390.71
24000 - - 1,111.59 73,976.50 332,894.23 334,005.82 61,509.30 9381,832.11 390.91
25000 - - 1,111.59 73,976.50 332,894.23 334,005.82 64,216.51  9780,054.45 391.20
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Initial Cost Running Cost
. . mlyoe yammMs  Algoese
Fue  mvaeall awnaan  mgesiize USinalwvh mlalulvh MRR 6% .
) . 5(WN) a9InNu Falua
W) @) W) (AladTnn-¥ala) @) )

26000 - - 1,111.59 73,976.50 332,894.23 334,005.82 66,942.25 10181,002.53 391.58
27000 - - 1,111.59 73,976.50 332,894.23 334,005.82  69,686.65 10584,695.00 392.03
28000 1,111.59 73,976.50 332,804.23  334,005.82 72,449.84 10991,150.66  392.54
29000 - - 1,111.59 73,976.50 332,804.23  334,005.82 75231.93 11400,388.42  393.12
30000 - - 1,111.59 73,976.50 332,804.23  334,005.82 78,033.07 11812,42732  393.75
31000 - - 1,111.59 73,976.50 332,804.23  334,005.82 80,853.39 12227286.52  394.43
32000  121,200.00 - 1,111.59 73,976.50 332,804.23 45520582  83,693.00 12766,18535  398.94
33000 - - 1,111.59 73,976.50 332,804.23  334,005.82 87,381.64 13187,572.82  399.62
34000 - - 1,111.59 73,976.50 332,804.23  334,005.82 9026594 13611,844.58  400.35
35000 - - 1,111.59 73,976.50 332,804.23  334,005.82  93,169.99 14039,020.40  401.11
36000 - 366,000.00  1,111.59 73,976.50 332,894.23  700,005.82  96,093.91 14835,120.13  412.09
37000 - - 1,111.59 73,976.50 332,8904.23  334,005.82 101,543.03 15270,668.98  412.72
38000 - - 1,111.59 73,976.50 332,894.23 334,005.82 104,524.27 15709,199.07 413.40
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) . 5(WN) a9InNu Falua
W) @) W) (AladTnn-¥ala) @) )

39000 - - 1,111.59 73,976.50 332,894.23 334,005.82 107,525.90 16150,730.80 414.12
40000 - - 1,111.59 73,976.50 332,894.23 334,005.82 110,548.09 16595,284.71 414.88
41000 - - 1,111.59 73,976.50 332,804.23  334,005.82 113,590.96 17042,881.49  415.68
42000 1,111.59 73,976.50 332,8904.23  334,005.82 116,654.66 17493,541.97  416.51
43000 - - 1,111.59 73,976.50 332,804.23  334,005.82 119,739.33 17947,287.12  417.38
44000 - - 1,111.59 73,976.50 332,804.23  334,005.82 122,845.11 18404,138.06  418.28
45000 - - 1,111.59 73,976.50 332,894.23  334,005.82 125972.15 18864,116.03  419.20
46000 - - 1,111.59 73,976.50 332,894.23  334,005.82 129,120.60 19327,242.45  420.16
47000 - - 1,111.59 73,976.50 332,804.23  334,005.82 132,290.59 19793,538.86  421.14
48000  121,200.00 - 1,111.59 73,976.50 332,804.23  455205.82 13548228 2038422697  424.67
49000 - - 1,111.59 73,976.50 332,894.23  334,005.82 139,525.41 20857,758.20  425.67
50000 1,111.59 73,976.50 332,804.23  334,005.82 142,766.62 21334,530.65  426.69

I11



q' 9 1 P aa A A A Y o
ATTNNUINT A2 mmg‘aﬂﬂ%mmmwaﬂmmaaﬂmamﬂﬂﬂmqmﬂmm 50,000 ‘B’JTIN

Initial Cost Running Cost
. . ; mlvone MRR yamMs  mlyaese
Fluafl  mviaea i mAaans  maenthse  USmnadludh g it ) -
| . 5(WIN) 6% 29N SRIETE
@) @) @) (Aladtnn-¥ala9) @) )
0 3025,600.00 150,400.00 - - 3 3176,000.00 - 3176,000.00 -
1000 - - 7,246.33 45,096.57 202,934.56 210,180.89  21,739.00 3407,919.89 3,407.92
2000 - - 7,246.33 45,096.57 202,934.56  210,180.89 2332644 364142722  1,820.71
3000 - - 7,246.33 45,096.57 202,934.56  210,180.89 24,924.74 3876,532.85  1,292.18
4000 - - 7,246.33 45,096.57 202,934.56  210,180.89 26,533.99 4113,247.73  1,028.31
5000 - - 7,246.33 45,096.57 202,934.56  210,180.89 28,154.25 4351,582.86  870.32
6000 - - 7,246.33 45,096.57 202,934.56  210,180.89 29,785.60 4591,549.35 76526
7000 - \ 7,246.33 45,096.57 202,934.56  210,180.89 31,428.11 4833,158.35  690.45
8000 - - 7,246.33 45,096.57 202,934.56  210,180.89 33,081.87 5076,421.11  634.55
9000 - - 7,246.33 45,096.57 202,934.56  210,180.89 34,746.95 5321,348.95  591.26
10000 - - 7,246.33 45,096.57 202,934.56  210,180.89 36,423.43 5567,95327  556.80
11000 - - 7,246.33 45,096.57 202,934.56  210,180.89 38,111.38 5816,245.54  528.75
12000 - - 7,246.33 45,096.57 202,934.56 210,180.89  39,810.88 6066,237.31 505.52

48!



MS1INUINT A2 (AD)

Initial Cost

Running Cost

. . ; mlyae yamMs  AlgEe
Fua  aviaea i mAans  mgenthse Ysinalllvh Al nlith MRR 6% -
: . 32UN) aInNH SR PN
@) @) W) (Aladtnn-12la19) @) )

13000 - - 7,246.33 45,096.57 202,934.56 210,180.89 41,522.02 6317,940.21 486.00
14000 - - 7,246.33 45,096.57 202,934.56 210,180.89  43,244.87  6571,365.97 469.38
15000 - - 7,246.33 45,096.57 202,934.56  210,180.89 44,979.51  6826,526.37 455.10
16000 - - 7,246.33 45,096.57 202,934.56  210,180.89  46,726.02  7083,433.28 44271
17000 - - 7,246.33 45,096.57 202,934.56  210,180.89 48,484.49  7342,098.67 431.89
18000 - - 7,246.33 45,096.57 202,934.56  210,180.89 50,255.00  7602,534.56 42236
19000 - - 7,246.33 45,096.57 202,934.56  210,180.89 52,037.62  7864,753.07 413.93
20000 - - 7,246.33 45,096.57 202,934.56  210,180.89 53,832.45  8128,766.41 406.44
21000 - - 7,246.33 45,096.57 202,934.56  210,180.89  55,639.56  8394,586.86 399.74
22000 - - 7,246.33 45,096.57 202,934.56  210,180.89 57,459.04  8662,226.79 393.74
23000 - - 7,246.33 45,096.57 202,934.56  210,180.89  59,290.98  8931,698.66 388.33
24000 - - 7,246.33 45,096.57 202,934.56  210,180.89  61,135.45  9203,015.00 383.46
25000 - - 7,246.33 45,096.57 202,934.56 210,180.89  62,992.55 9476,188.44 379.05
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Initial Cost Running Cost
. . - mlyone Y3 mlvone
Faual  mmvaeall  miAaAS Mo WSanalnlih Al it MRR 6% .
. 5(WN) a9INu 1852109
(W) (M) e  Pladaa-$alug) (W m) ’
26000 - - 7,246.33 45,096.57 202,934.56 210,180.89  64,862.36 9751,231.69 375.05
27000 - - 7,246.33 45,096.57 202,934.56 210,180.89  66,744.97 10028,157.55 371.41
28000 - - 7,246.33 45,096.57 202,934.56  210,180.89  68,640.46 10306,978.90  368.11
29000 - - 7,246.33 45,096.57 202,934.56  210,180.89  70,548.93  10587,708.72  365.09
30000 - - 7,246.33 45,096.57 202,934.56  210,180.89  72,470.46  10870,360.08  362.35
31000 - - 7,246.33 45,096.57 202,934.56  210,180.89  74,405.15 11154,946.11  359.84
32000 - - 7,246.33 45,096.57 202,934.56  210,180.89  76,353.08 11441,480.08  357.55
33000 - - 7,246.33 45,096.57 202,934.56  210,180.89 7831434 11729,97530  355.45
34000 - - 7,246.33 45,096.57 202,934.56  210,180.89  80,289.02 1202044521  353.54
35000 - - 7,246.33 45,096.57 202,934.56  210,180.89  82,277.22  12312,903.32  351.80
36000 - - 7,246.33 45,096.57 202,934.56  210,180.89  84,279.03  12607,363.24  350.20
37000 - - 7,246.33 45,096.57 202,934.56  210,180.89  86,294.54  12903,838.67  348.75
38000 - - 7,246.33 45,096.57 202,934.56 210,180.89  88,323.85 13202,343.41 347.43
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Initial Cost Running Cost
. . ; mlyoe yammMs  Algoese
Faluahi  Aviaea i mAans  mgenthse  Usinalilvh mlalulvh MRR 6% .
) . 5(WN) a9InNu Falua
W) @) W) (AladTnn-¥ala) @) )

39000 - - 7,246.33 45,096.57 202,934.56 210,180.89  90,367.05 13502,891.35 346.23
40000 - - 7,246.33 45,096.57 202,934.56 210,180.89 9242423 13805,496.46 345.14
41000 - - 7,246.33 45,096.57 202,934.56  210,180.89 9449549 14110,172.84  344.15
42000 - - 7,246.33 45,096.57 202,934.56  210,180.89  96,580.93 14416,934.67  343.26
43000 - - 7,246.33 45,096.57 202,934.56  210,180.89  98,680.65 1472579620  342.46
44000 - - 7,246.33 45,096.57 202,934.56  210,180.89 100,794.73 15036,771.83  341.74
45000 - - 7,246.33 45,096.57 202,934.56  210,180.89 102,923.29 15349,876.01  341.11
46000 - - 7,246.33 45,096.57 202,934.56  210,180.89 105,066.42 15665,123.32  340.55
47000 - - 7,246.33 45,096.57 202,934.56  210,180.89 107,224.22 15982,528.42  340.05
48000 - - 7,246.33 45,096.57 202,934.56  210,180.89 109,396.78 16302,106.09  339.63
49000 - - 7,246.33 45,096.57 202,934.56  210,180.89 111,584.22 16623,871.20  339.26
50000 - - 7,246.33 45,096.57 202,934.56 210,180.89 113,786.63 16947,838.72 338.96

SII



sz yamsfnyazmsiau

v A

=
NAIU

o=

A a
aomuUnNna

sz iamsann

o ) U
funuatfagiy

U

4‘ o
aouimautagiiu
A

Q

NANUAAUNAL/H393197aM I INS

=3 d' Yo
‘qummnmn"lmu

URENFABUN Uszangy

SNOENAY N.A. 2531

FUNBINDI TINIAUATATTITUIY

116

28,0, AANITUAY) WHIINedena Ty lagnszaou

v &
INANTSUATINUD (W.F. 2554)

Y

9

[

AT

Q

o a K

UNAF

aw a a J
Wﬂuuﬂ1§i§]}Uﬂ'§Jj’llm$ﬂﬁ]ﬂﬂixlﬂﬂ3ﬂﬂ1uwu‘ﬁ

w1 Uszatlauilseuna 2555



	อุปกรณ์และวิธีการ
	อุปกรณ์



