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ABSTRACT

The purpose of this research 1) Study the electric energy consumption and study specific
energy consumption 2) Study approach to electric energy saving in automotive wiper equipment
production the study process 1) Study electric energy consumption in product coil wiper motor
Armature WM product Wiper Motor 21 product Wiper Motor 72 by measurement electric energy
consumption using measurement tool and data recording 2) Study specific energy consumption
for energy consuming products divided by output 3) Set approach electric energy saving by Focus
Group Consisting of representatives from 7 departments 4) Evaluate approach to electric energy
saving by dividing into 2 phases before proceeding and after proceeding by using the formula for
t-test to test the hypothesis.

The results show that

1. The result in study of electric energy consumption and specific energy consumption
product coil wiper motor Armature WM using electric energy consumption maximum 219,212
kWh-hour/year 69 percent specific energy consumption maximum 22.53 Mega joules / piece 46
percent and product Wiper Motor 21 using electric energy consumption maximum 45,090
kWh/year 14 percent specific energy consumption maximum 16.46 Mega joules / piece 34
percent part of product Wiper Motor 72 using electric energy consumption maximum 55,013

kWh/year 17 percent specific energy consumption maximum 9.86 Mega joules / piece 20 percent



2. The result in study of the approach electric energy saving was found that approach to
electric energy saving in the form of no investment 1) voltage reduction of the transformer 630
kVA product line Wiper Motor 21 and set Wiper Motor 72 after improvement electric energy
saving 266 kWh / year saving money 805 baht per year 2) voltage reduction of the transformer
500 kVA product coil wiper motor Armature WM after improvement electric energy saving 245
kWh / year, saving money 704 baht per year 3) setting the air compressor pressure from 8 bars,
decrease 6.5 bars after the improvement, decrease 21.2 kW electric energy saving 90,460 kWh /
year saving money 245,146 baht per year. part of was found that approach to electric energy
saving in the form of investment use the method of installing the motor speed control devices for
the conveyor belt after adjustment decreasing 4,907 kWh / year saving money 14,147 baht per
year. The installation investment cost (VSD) Inverter is about 15,000 baht, the return period is
0.71 years.

3. The results of the evaluation of electrical energy saving methods was found that 1)
product coil wiper motor Armature WM after performing electric energy saving with specific
energy consumption decreased significantly statistical level .01 and 2) product Wiper Motor 21
after performing electric energy saving with specific energy consumption decreased significantly
statistical level .05 and 3) product Wiper Motor 72 after performing electric energy saving with
specific energy consumption decreased significantly statistical level .01

Keywords: electric energy, specific energy consumption, wiper motor
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171 /1 Armature WM #9915190@9499 17

A = 1T o A Y v ° d 5
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1 2559 1 2560
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F) Falsg) F4) ) Falasg) 1)
.9 60,340 30,144.45 1.80 96,246 43,516.80 1.63
a.9. 59,411 30,220.00 1.83 87,628 39,890.40 1.64
.8, 63,663 33,242.00 1.88 90,078 39,890.40 1.59
.91, 66,984 34,904.10 1.88 94,005 41,703.60 1.60
N.4. 61,388 31,731.00 1.86 93,702 39,890.40 1.53
5.9. 64,314 33,242.00 1.86 88,141 41,703.60 1.70
33U 376,100 193,483.55 11.11 549,800 246,595.20 9.69
Lﬂéﬂ 62,683 32,247.25 1.85 91,633 41,099.20 1.61
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(%u) ‘if"ﬂm) %u) (él;u) ‘i's"ﬂm) '%u)
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an. 16,547 6,216.00 1.35 15,120 5,221.44 1.24
.8, 14,351 5,470.08 1.37 15,466 5,470.08 1.27
8.9, 18,422 6,526.80 1.28 13,161 4,568.76 1.25
N.8. 12,577 4,568.76 1.31 22,634 7,521.36 1.20
5.9 9,025 3,418.80 1.36 19,945 7,179.48 1.30
33U 85,462 32,074.56 8.12 103,513 35,835.24 7.49
mAe 14243 5,345.76 1.35 17,252 5,972.54 1.24
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14 128

1.45
135 1.37 136
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1 2559 1 2560
wou 3w l¥hil¥ SEC Buna ¥hi¥ SEC
NaKan @ad¥af-  (unzge/  waman @adad-  (unzga/

('%u) %"ﬂm) '“T:u) ('%u) %’ﬂm) '%u)
.7 23,156 5,574.24 0.87 57,341 10,010.88 0.63
o.9. 28,185 6,825.60 0.87 51,725 9,157.68 0.64
0.8, 32,838 7,508.16 0.82 56,899 10,010.88 0.63
f.9. 34,804 7,963.20 0.82 54,038 9,555.84 0.64
W.4. 37,963 7,963.20 0.76 60,112 10,010.88 0.60
5.9 40,210 8,342.40 0.75 51,863 9,176.64 0.64
37U 197,156 44,176.80 4.89 331,978 57,922.80 3.78

nay 32,859 7,362.80 0.81 55,329 9,653.80 0.63
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a dJ b4
1. PSanamswanluseni 2559 yavaadanemaiifaiiidiy Armature WM

3 a a o 4 4
"’I?IIBN“fﬁ]"lﬂﬂ"lilﬂ'i_lﬁfl'i_lﬁﬂllblu’ﬁ"lﬂﬂ1iwaﬁ5E]°UTJ 2559 UDINAANUNYAVADIAUDIAD T

9

Y Y 1 Q 1 901 o
a1y Armature WM iiuginsalsudiuddyiioz 191sznevgauemefimidulisnuue

v
[ =

< < a YA < 9 =2 A A a 3
L‘l]uuﬂun’i?lﬂ?@q@ﬂﬂicﬁﬂﬂl‘ﬂﬁﬂ, NOILLAN ﬁ]']ﬂ@']ﬁ%isll@l:!afﬂgLlﬁﬂ\iﬂ\ilﬂ@l‘lﬂwaﬂ GI)"JTiani

9
MU UTIaURaNanAo1lIe LAaZMAINITHANAAAY

@oufinan Falaavha S naumanannerivieg (%u) MFWANRANS
4.9, 440 61,114 100,000
n.N. 340 46,404 100,000
3.0 264 38,011 100,000
1.8, 171 25,725 100,000
N.f. 266 37,326 100,000
1.9, 440 65,461 100,000
.9, 399 60,340 100,000
.9, 400 59,411 100,000
.8, 440 63,663 100,000
9.9, 462 66,984 100,000
N.4. 420 61,388 100,000
5.9 440 64,314 100,000

EREY 4482 650,141 1,200,000
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2. Pnamamswanlusevtl 2559 yanamesifaiiielu Wiper Motor 21

9 <3 a ~ a ] 4 4
To1a91nN13NUIIVTW IuaIeNMInansevll 2559 veawannuNyaNaImaIila
¥ . I oL U o w 4 @ A Y H
e Wiper Motor 21 11ugilnsalsuaiudiagvedsosua Tunsvumasuluwaainy

Y o a ddq YA A a < 9 2 A
nissuaingaunldne ogiitien, 11an, AIANBILAY, 819 VINAITNUVDYAILUAAIDG 1ADY

H v s
Anaa ¥ 1uean15Mau YSinarananno g Lagmain1snananng

douiinan Fa g namanannarivieg (?;u) M wANRANS
.9, 420 18,172 50,000
n.N. 408 16,702 50,000
1.9. 308 12,702 50,000
1448, 380 14,654 50,000
N.f. 399 15,420 50,000
1.9, 484 19,070 50,000
.9 378 14,540 50,000
a.9. 400 16,547 50,000
n.8. 352 14,351 50,000
8.7. 420 18,422 50,000
N.4. 294 12,577 50,000
5.9 220 9,025 50,000

U 4463 182,182 600,000
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3. Bmnamenswanlusendl 2559 yanemesfatitely Wiper Motor 72
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may‘amﬂmsmmammiuﬁmmmamauﬂ 2559 maawammmmmmaﬁﬁﬂ
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e Wiper Motor 72 11luginsalsudiudiagvessasua Tunisvumasuluwaiainy
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9 4 = 1 a [ 14 14 %’ . @ 9
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doufinan Fa g namanannariviie (?;u) M wANRANS
3.9, 400 32,364 60,000
.N. 242 21,740 60,000
.. 264 22,184 60,000
1.8, 304 25,758 60,000
N.fA. 304 24,569 60,000
1.0, 308 25,767 60,000
.9, 294 23,156 60,000
.9, 360 28,185 60,000
.8, 396 32,838 60,000
.91, 420 34,804 60,000
N.4. 420 37,963 60,000
5.9 440 40,210 60,000

3N 4252 349,538 720,000
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@) G
1 Armature WM 1,200,000 100,000 48 650,141 54,178 55
2 Wiper Motor 21 600,000 50,000 24 182,182 15,181 15
3 Wiper Motor 72 720,000 60,000 28 349,538 29,128 30
39U 2,520,000 210,000 100 1,181,861 98,487 100

a ) a [ L o w a
5 luaemswanduunaiunannam 11l 2559 TagmsfSeumeumaansHan
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1 a (% 301 1 o
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= A Y ] o w a A a Y] 4 14 Bol
InayeYn 54,178 508ay 55 wmﬂmmmswamammum@wammmGgﬂmmmﬂﬂmvlu
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1 Y ] 1
Wiper Motor 72 Tifaan1snanagh 720,000 Fu/il ndeog 60,000 $ovaz 28 HazHANAAIS
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= ' a o

2 { 1 o w a [ J
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1. Banamslindsnunihlumswanvaviauemasifaiidi Armature WM

Line AR-VWHM

Start
¥
Core unit pressing ——w M-142 Al
L
Costing - M-175 Andalvfla
L4
Commutator pressing * M-143 AndaledA
¥
Coil winding e M-275 144 Andalvfla
¥
Fusing » M -145 AndaltA
¥
Commutator Cutting * i -143 AndaledA
¥
Armature checker  |——»  M-150 Andldria
L
Balancing e i -145 Andaleda
¥
Ball Bearring Press TS i -043 Andledlq
¥
Final Check AavlWnisIn 75.55 kW

1.73

55.94

1.73

1.3

1.38

B.93

1.04

5.2

a.07

: 8 8 3 3 &8 &8 & 3
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2. Pnamslindanuliihlumsnanuemesifaiiy Wiper Motor21

1.73

1.73

0.95

3.46

0.44

0.5

1.1

1.73

1.73

Line WIMZ21
Start
4
weaEmnred 1 -  M-0163 ERANER
v
weaRaTrel 2 » M-1BB Anaaletia
v
Terminal clinching - M -045 Aranle
* 2
WEBATITEL - Wl -1 56 Anaalea
_ ¥
HAFT M5 » Ml -137 AadaleidlA
¥
M acnetizing ] M -045 AaaalddA
b 4
wekaEaT =0 L »l  M-157 Aaaaleiia
L3
Leak Test o M -209 AngalddA
¥
Adjusting thrust scres . M -163 AnaalddA
¥
Manual Checlk > M -170 Anaaldd
¥
Finish AavlWnisIn 15.54 kW
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Line W72
Start
-
Plan metal prass - M-236
¥
Shaft pnlon press L M=-235
v
Ball Press = M-234
-
woeaw1rsill = M-085
¥
B L e e »  M-Z17
¥
WEHOAAT2 Y oKe e M -265
*
Tightening Scew - M -255
¥
Magnetizing — M -Z 66
¥
Load Characteristic j———f M -047
-
Manual check S M =104
W
FPress Cap - M -295
¥
Press Plpe e =218
L 2
ViFreada = M-172
. 4
L RS TR T ———— M -201
L 4
M overment S M -257
w
Packing

Aadaldda

Adaldan

Al

AadaiHdA

Fataldlq

Anaa A~

Al

Al

Adalhivia

Aadaldda

Ffa i~

An@aldAn

Adalaldia

Andaldn

Adativia

3. Wunamslindanuliihlunszuiumswanueme sifaiwy Wiper Motor 72

0.37

0.37

0.44

0.37

0.4

2.7

2.48

32.46

0.35

0.08

0.05

2.2

1.73

2.3

0.68

Araaluiviey 18.96 ki

111

: § § 5§ § § 8 § § 3 § 8B § § &



oasmMslrwaany Wi Wi nih

wnaauasesialuih

ganmsldluih 422 nneavd 1§ 1Wih 893-002600 23059761

wadlihgage nasaIuih ,

. — — : mflszneumse mlnfueds @
e P PP/OP1 OP/OP2 mlyae WSaneu mlyane mInFhsa @m) )

: (Wosimud) Aladnd-#alug)
@Tadnd) @adad) @adad) @m) ladnd-#alaq) @m)
uA 890 834 864 118,308 416,860 776,347 1,370,335 62.95 3.29
.. 922 860 776 122,561 428,780 808,200 1,420,774 69.20 331
i 896 872 920 119,105 497,700 937,254 1,623,414 74.66 3.26
1.0, 922 892 908 122,561 414,560 750,511 1,344,964 62.45 324
wa 940 916 888 124,954 493,440 881,297 1,565,579 70.56 3.17
. 964 906 842 128,145 478,240 903,725 1,577,938 68.90 330
n.A 924 894 842 122,827 486,600 878,320 1,553,345 70.78 319
A 902 886 854 119,903 448,860 831,853 1,463,122 66.89 3.26
n.o 886 874 834 117,776 439,200 831,381 1,450,775 68.85 330
.0, 890 860 830 118,308 456,040 836,799 1473818 68.87 323
o 886 842 822 117,776 426,800 805,270 1,410,557 66.90 330
.. 882 860 854 117,244 431,500 792,766 1,401,263 65.76 325
33 1,449,468.72 5,418,580.00 10,033,722.92 17,655,883.23
inde 120,789.06 451,548.33 836,143.58 1,471,323.60 68.06 326
NUNBING: n3ioas11UnA Insenamasau llihgaga (On Peak) Tuses P

N3A8A31 TOD: P 11183 On Peak / PP 131074 Partial Peak / OP #1107 Off Peak

N5818A51 TOU: P N1 Peak / OP1 ¥11074 Off Peakl / OP2 ¥N074 Off Peak2
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uamemsdsznganasaninih

AMZNITUMSIUMSTNNUVOININISH aUNMINGH (Focus Group)

o tﬂ' Y & \ ) | =
a1y yo-ana ﬁmmunqu MUBRHINY NIFANH
S 9 1+ o 9 ' . =
1 UG AT LLCK HINUINQN Supervisor ﬂ b
a o v o
2 WY UYANDT  AITUGWUD iEN‘H’J’Hfﬁ Technician ‘]J’Jﬁ.
Y
3 HIY “];'Jﬂﬂﬂiy, l,l,fgl)’JﬁJEJ NITUNIT Technician 1)7a.
@ 4
4 HIY dDINT T‘nuaﬂym NITUNIT Technician ‘]J’Jﬁ.
=S [ Qo' =S « .
5 HIY DIFANA ane NITUNIT Technician ‘]J’Jﬁ.
4 o
6 HIY DIUUN UNAU NITUNIT Technician ‘]J’Jﬁ.

[

4
7 UG WENANA  NIIANTU NITUNIT Technician 1.

i
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wanslszguannilsnulufInssuaunuINgy (Focus Group) 91NNITHILUINTAN

wilsgudandsnu Iihuarmiadsting ldwdinusumnglunszuiumsnanginsaiila

3 ¢
u'WJl!ﬁﬂEJLWI 2 BUINN

mamamsilszrdanasnulvihlugduuuitlidinisamu

slnuumsdszrdanasnu Wan1eLNALNY HINENTiR)
1. ndoudadlWihnlduua 630 kva dutiunislaain devseunugoniiig
9 v a o A A Y
ponuuuszUD Iihussduguiuany  anumingeu Y3523 11AUINBI9INADY
9 9 o Y a [ 1 A
aan1s g ldideainas HONDEY1IADINO
1 ' ° o 1o &
aldselunmsihgesnulae hisuilu
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