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A Model Development of Specific Energy Consumption by using

equivalent unit technique in electronic industry
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NARAUTT A A, B, C, D way E v lilduuuaiane 5 aunig said 1. wasauwlwila (kwh) = -1,175 + (0.094 x
NARATUT A1) + (0.026XHARATUT A2) + (0.00038 x WARATUT A3) + (0.0142 x WARATUA A4) + (0.0179 x
HARATUTT A5) | 2. WA Wi (kwh) = - 4,055 + (0.0848 x WamstWwal B1) + (0.0518xuaRs W B2) + (0.00907
X WaRAUTt B3) + (0.0603 x HARAUT B4) , 3.wasulniin (kwh) = -3487, + (0.00916 x WARATUTT C1) +
(0.0358xWARTTTW C2) + (0.0382 x WARSWA C3) , 4. NAIUIWA (kWh) = -1,849 +(0.0127 x WARSTW D1) +

(0.00857xL@ARAUH D2) , 5. WA U (KWh) = -3,098 +(0.0179 x HARSUT E1) + (0.00568xKANUH E2)
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Abstract

The purpose of this research is to develop a model for Specific Energy Consumption by using the
equivalent unit technique in electronic industry. The research will be used as a guideline for consuming the
energy (Benchmark) in an electronic industry.

To calculate Specific Energy Consumption is to use the energy consumption amount divided by

quantity of product. The Fact that each factory has many varieties of products causes the difference of energy
usages and the use of time, therefore the Specific Energy Consumption need to be more accurate. Also, the
calculation of unit cost tends to be inaccurate due to the causes of different factors in the process of
production. Therefore in the research the calculation of unit cost is made by the analysis of Specific Energy
Consumption by using Equivalent Unit (EU) technigque. The result from the research will bring about the new
calculation of Specific Energy which changes only 1%to 74% from the past.
The information based on this model development of Specific Energy Consumption research has been
collected from many electronic industries which focus on energy. The next thing is to analyze the relationship
among variables of energy usage in electronic industries by the mean of multiple regressions. The result of
the research found that main variables which affected the maximum energy consumption are the operation
time, the number of product and the difference of temperature. In this research, the product models were
developed into 5 types, which is A,B,C and D. the equitation of the models are 1. electric energy (kWh) = -
1,175 + (0.094 x product A1) + (0.026x product A2) + (0.00038 x product A3) + (0.0142 x product A4) +
(0.0179 x product A5) , 2.electric energy (kWh) = - 4,055 + (0.0848 x product B1) + (0.0518x product B2) +
(0.00907 x product B3) + (0.0603 x product B4) , 3. electric energy (kWh) =-3487, + (0.00916 x product C1)
+ (0.0358xNARTUM C2) + (0.0382 x product C3) , 4 electric energy (kWh) = -1,849 +(0.0127 x WAAATUI D1)
+ (0.00857x product D2) , 5. electric energy (kWh) = -3,098 +(0.0179 x product E1) + (0.00568x product
E2)

Keywords: Energy, Specific Energy Consumption and Energy Consumption Model
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1. awnmziansziesuazutegyl 88,789.1  90,711.6  81,931.6 91,7655 264/ 217 1200/ 267 234 232| 227
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20. iy 27,0209 33,5756 287020  51,189.3| 37.60| 2426/ 7835 081 087 081 126
59 20 §18n1g 1,889,391.9 2,304,072.7 2,095,865.9 2,512,419.8 18.04 2195 19.88 56.81 59.46 59.25 62.04
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Bianneeiindduwalfiunislindseugeauludast 2546-2548 TnadAwindu 2,084 |, 2,549 uay 3,882 GWh/il

wazinnslindsnusanseyarinisdseanuaningiaidnnseindlnasansivdszma Wl w.a. 2546-2548 &



57 119RNTINUNAINY N7 aTlut] 2553/2
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Product | Group | No | Product Name | Standard time (min / piece)
E E1 1 S2VB 0.8745
2 S4VB 0.9746
3 S10VB 1.1200
4 S5VB 1.1352
5 D15VBA 1.4653
6 S15WB 1.7190
7 S25VB 1.8167
8 D25VB 1.9278
Total 11.0329
E2 1 S3wB 0.8845
2 S15VB 1.3088
3 S10WB 1.6031
4 S20WB 2.3399
5 D30vC 3.6530
6 S10VTA 4.7610
7 S50VB 4.7890
- 8 S15VTA 4.8410
9 S20VTA 4.8810
10 S30VTA 4.8830
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11 S10VT 4.9530
12 S15VT 4.9799
13 S20VT 4.9879

4.2 wimumiaenfiguddagy (Equivalent Unit :EU)
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3.L (Lead time) Afa WA Production Lead time ﬁﬁ@ﬂﬁqmﬂujmﬁam
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Feusiazinfiarlfinaansgadinaiuansneiu lnenelssnulfidanlduus L (Lead time) 1l
wmsgulunisAnvdaeaugdagy (Equivalent Unit :EU) insrzAndanisiaen iasuuy L (Lead time)azyinii
IHnadWSsiunu (Unit cost) Ma1finansgnsiasige

A1519N 4 LARINITAIVUAAN Equivalent Unit (EU) 2184 Product E

Product | Group | No Product Name Standard time (min / piece) EU
E E1 1 S2VB 0.8745 1.000
2 S4VB 0.9746 1.114

3 S10VB 1.1200 1.281

4 S5VB 1.1352 1.298

5 D15VBA 1.4653 1.676

6 S15WB 1.7190 1.966

7 S25VB 1.8167 2.077

8 D25VB 1.9278 2.205
Total 11.0329 12.616

E2 1 S3WB 0.8845 1.000

2 S15VB 1.3088 1.480

3 S10WB 1.6031 1.812

4 S20WB 2.3399 2.645

5 D30VC 3.6530 4.130

6 S10VTA 4.7610 5.383

7 S50VB 4.7890 5.414

E E2 8 S15VTA 4.8410 5.473
9 S20VTA 4.8810 5518

10 S30VTA 4.8830 5.521
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11 S10VT 4.9530 5.600
12 S15VT 4.9799 5.630
13 S20VT 4.9879 5.639
14 S30VT 4.9889 5.640

Total 53.8540 60.886

anlupnseii 4 uamaiaanlunsu@n Product E %'w:ﬁﬁ?ﬁmg@Lqmﬂfm‘mamiul,wimg"u
HARSUITHIA A eaud13ag1 (Equivalent Unit: EU) Taaazuanaanuniili 2 Group i 1w Group
E1 uzneanidlu 8 $u Aa S2VB, S4VB, S10VB, S5VB, D15VBA, S15WB, S25VB waz D25VB deazlfinanluns
NARUWANFNAW ALt NARST S2VB ’L%mﬂummamﬁ@ﬂﬁqm Ae 0.8745 WT/AW daunARsiout D25VB 14
mmlumimammnﬁ'qm Ae 1.0278 un /A saiunAnsioust D25VB axlinanlunsudmiu 1.9278/0.8745 =
2.205 winresaa @ dlunsudn naaTuT S2VB Seazifiuinlunsuan nansST D25VB 1 T anfiuuwinm

NSUAR HARSTTUT S2VB 2.205 B A1 2.205 Asgnnviuaiiiuen Equivalent Unit: EU

4.3 13U uA N5 LENAt AUt NANARLLLIANN ULLLIUN (SEC tANNU SEC lud)
aal o a = 1 A o = 1 a o Y @ 1 a o
AEN17ARIUMN BNNakaNARRgLWN Ae N1sUFueuminanansiei lidluminement
' ' a o e ©° [ o ' o a o Aa/ = 1% ' a o '
PoIAazUNARS U N lAlaansinA EU TlgruiuiBunmumandn (Auaudv) flfaesusaznanioed way
#1170 A U AN AR et ananan s (SECTuw) 18 Tuntliisnaslarnasanulwilnflusnisld
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A1519% 5 wanaansatinisldnasanwlninsaninsuananluing EU 999 Product E

Product | No. | w&awlwin | thunoumaeds | A EU | 41und@uxdrEu | SEC A | sEC md %

(kwh) Q) Q) (kwh/Q,) | (kWh/ Q) filatuutlag

E E1 798,088 27,564,400 12.616 43,108,750.534 0.029 0.019 36.06

E2 1,057,930 49,590,477 | 60.886 | 207,477,769.871 0.021 0.005 76.10
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szinnauaspauilsilaqs danauils FEazLRER
) = 3 o o n
- 3 HARNYRIGUNYH : Wasannaziiusoulsiacunulals
HUNNHUBIANINUIAREN & . 3 .
Difference of temperature AUDENLANTNLIANDNNILUDN LANND
Maaan1adlanny . . L
(°C) AaNT MNaw911N1e TuaA1T19991
Fqluenievinanu nslinasnuazannvsatiaafitaniuag)
AT TN NN9U Operation time AU luan3@lanineueLFseesnILaY
(444) ginsadlniisneulsanu
usqudsuanianndnazdasannsld
ANUIUUBINARITOW : WA UNINTGA LHBIaINA1UIY
TURBUNTZLIUNTHAR Number of product uaRAusNIufsasdnisldnasauly
(Fna) nsude weinntasladvindu Auegiu
tlaqg A nandne lun1Iuas

4.5 UANNFAAVIULLANADIATENITIEWANIUINNTE AENATANUILALLINNUDIARINNTTH
AdnnsaindNiuunzan

el A uuLa1 899N AL LR LR ARTUAILBLEN NI NG NinsnzaNwazuana i
=< o a; Y o a all 1 1 v o AJ | [ % s o a o v o 3 o
natladeuiiasandanasanislinasanululssu dafuinglsrasiudnluawidduuio n193nNIuLLA1a9s
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4.5.1 MsAATIZRNMsannatLLLNEAN INamAdLsRanananan1slEwasnuly
anFMNITNALANNIaing
N193LATIEINNs0ANELLLLINYANS (Multiple Regression Analysis) {lumaiialdlunnsmn

ANANNUSIzU9anl3 2 Fauilsiulyl Tnasqulsutiseaniilu 2 afiafosuAe

(2
o a o

- Aauilsmnn (Dependent Variable) luanudasfisaulsanuilusqudsdazunamanns b

wasu i lulsenunandudiusidnnselindrenisu@n 1 Product (Total Electricity Energy, kWh)

v v
a o

- Aul38492 (Independent Variable) lusnuaasnfqulstasziilumaudsidesunovianun
wenauusazlsznnuansiue feanludunaunisaruinmnamibainaudndagl (EU) 1Hauuneanilu 5
1ls24Am A8 Product A, B,C, D waz E Ingl Product A Al 5 fauls (R1UIUURINARNS DT A1 : X, , R0UIULB4

NARATUT A2 1 X, , MUIUIBINARATUIT A3 : X, , STUIUIBINAAAUT Ad : X, , INUIUIBINARATUIN A5 : X,) dau
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Product B azH 4 fautls (MUIB2euAnsine B1 : X, , AMUILUeNAR B2 : X, , A1uau1ean@nsiud B3 : X,
, AUIUIBINARITTUST A4 : B,) 91 Product C azil 3 Aauls (A1u0uaednaniue C1 @ X, , aruunesnassinel
C2: X, , AUIUIDINAAADA C3 : X, ) d9u Product D azdl 2 fauils (Iuauaasn@nsineed D1 : X, , A1u9uaeq
HARAUAT D2 : X,) gaving Product E axil 2 falils (Muauaen@asined E1: X, , AMUIu199uansine E2 : X,)
ﬁﬁlmnrﬁngLLﬂa“'umfiﬁmumﬁmﬁmﬁﬁ%lﬂwuwLﬁﬁ‘uwh (Equivalent Unit : EU)

4.5.2 WUURIIADIATRNNF MEWRITUINLNIE

A1nNN13ILATIZENNTaAne (Regression Analysis) teaunsaudsiianinannnlinannsld
WA UL UNARTURNUBLANNIaINg Aauansluinda 4.5.1 1 NaNlAaINN1I9ATIZNNTaAnas BNl sEnNg
dJ @A o ¥ %3 a Qsj 1 a a
PNAABLULANARINNT WA WL Is UNARTUduB AN NIating

WULANABNF IENANNUIAIARTUN E Faguni1sN 1

NAIUIWAN (KWh) = 206 + (0.00315 x HARADWT E1) + (0.00826xNARAN E2) (1)

anaunsi 1 agullien

(1) fin 206 TR P-Value = 0.136 deandnla Significant AaanTnRRAN Rl e
uuuanaean s lnaseuld aselulsanu

2) futlsrRvantiduls WAnAueT E1 e +0.00315 MuNtRe NHARTUILET 1 wuag (EV)
azfaudaAwaseulniinluvindu 0.00315 kwh

(3) z&”mﬂixﬁméuﬁﬁﬁmm NARADUT D2 A8 +0.00826 UHLID mmﬁm%”u@'sz 1 yage (EU)

avdaadsAnaaanulwinliwindu 0.00826 kwh

5. agtluaztaiauauiue
= a o :// ‘:ly Y o 3 & o ddyv v o 1 v a ] = 1 .
nsanmRae luafailadnniinaireiadanisldnasanulud e lfmaiaminefiauvin (Equivalent

Unit: EU) wazimunuuudiaeenisinasnulugnanssudidnnsatindiunnlud desaazidaanisionisdnimm
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o Ao v o . . | o o v | '
1) siidansldnwaaany (Specific Energy  Consumption: SEC) {lun1sdnanasanslniinmenios
a =2 o P o Aoy ' a | ! =2 o 4 ' A o 33 '
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3) annmis i lmaiianbsieudzagidinunufitfoymnemeinasnuseniananan (SEC) 39A7

Tsaanunludininasunlasisaus lina 1% auis 74% anniaufEauiisusn SEC wid i A1 SEC Tua
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Tnenindeyanislindsnuuariiadaninasanislindanuliuladieyalinadng deuenld 5 uuudnseswmuusiay
dszinnuansined Asil

LULANARINIS M WA UURINAAN U A

WA (kWh) = -2,379 + (0.153 x HARSTLT A1) + (0.0385xHARSTUTN A2) + (0.00529 X AR DT
A3) + (0.0163 x HARAUN A4) + (0.0274 X NARAUT A5) )

LUUAARIN5 I ENRINUURINA RN U B

WA (kWh) = - 3,106 + (0.0681 x KARFTWAT B1) + (0.0536xHARTUI B2) + (0.00251 x HARADWH

B3) + (0.0162 x WAMSUT B4) (3)
LUUAIAINTS WA UUDINARNN DN C

WAIUIWAN (kWh) = -3487, + (0.00916 x NARADI C1) + (0.0358XHARNNUT C2) + (0.0382 x WARNSUT
C3) 4)

LUUANARINTS M WA UADINAAA UM D
WA U (kWh) = 1,849 +(0.0127 x NARMT D1) + (0.00857xH@ARFA D D2) (5)
LULANARINIS M WA UURINARN DN E

NAMWIAN (KWh) = 206 +(0.00315 x HARADH E1) + (0.00826xHANATWH E2) (6)

5.3 TAlAUBLUE

1. Winnelssuinmaiiamdaefiauwin (EU) mﬂ@:qnﬁﬂﬁ*mﬂ%uﬁ’] Q liduArgumeaiu lns
AzAAIIAAIIAINIAIFIU (Standard  time) ‘lﬁﬁmmqﬂﬁm‘ﬁ'qm Tmqumﬁmmmmg’mﬁ@ﬂﬁqmlum@x
Uszinnuansout inszazdusiof dudiailelHmuaninsau) ffinaunnsgunnndrlduiufou g
siag EU Aeflpmudndnyiifiesinaninanunmegiliiududnfige iszazdsnasanisiuandinisldndaanuse
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o o o < | o A Y o PRy @ ~ o
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