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CHINNADIT TOOMCHALEE : AN APPLICATON OF VALUE ENGINEERING
TECHNIQUE (VE) FOR DESIGNING SWITCHING POWER SUPPLY : A
CASE STUDY OF ELECTRONICS INDUSTRY. ADVISOR : DR.KORAKOT
HEMSATHAPAT, 63 PP.

The objective of this study is to apply the principles of Value Engineering (VE)
to analyze the functions of materials for the purpose of cost reduction. For the design
of switching power supply model number TPSN-130AB A in Research and Development
department, the new design must be able to maintain the same functions and quality
while cost of materials can be reduced. This study is conducted by following the 7
steps of Value Engineering plan which are project selection, data collection, function
analysis, creativity, evaluation of ideas for improvement, testing and proofing, and
presentation of recommendations. The study found that the new and improved design
can reduce the cost of switching power supply materials down from 745.3 to 686.16
Baht, representing 7.94% of the cost of the original product. This can save the
company for the total of 1,774,200 -Baht/year based on the estimated order quantity of
30,000 units per year.
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1. ﬂ@;wwamﬁmﬁv‘faﬁm%umna?ﬁf{wwmal L% LWL TTWANAN B UTELANANS 9
L3090 TUTEAUWTIAW AN TEuEATI (DC-DC  Converter) Lazaualiaas (Adapter) 1iu
1 WNamM I wALIz UL ESHashaNRNLAas UULATaTNe (Networking) #8aadn
6 o L™ 6 6 & 2
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AINITHIVUATWRIY
FIBINUIUILUATNWUN (Research & Development : R&D) LTugiwinuh
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- wnFsumeln (AC Socket) iugunsainlddmiuzandamsln iie

IS

1 v 1 a QI Q & U Q
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AU ANEIAZNNT LTI ﬁwmaaﬁlﬂw VARN BIANaILAd NNz UIuaIuTauaan
mﬂqﬂﬂmfﬁlﬁnmaﬁﬂé VLN U ENTANWNIIHI9% LLazﬁﬂmqmﬂf*ﬁmwaaqﬂmzﬁ
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- midawieadninlizansa (Connector) iwinfiizandanszua IWinnia
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aanuuuly
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LNILISTWNANE
r-==-=-=-- =-="-"="="="="-="=="-="="="===®==®==-== 1
. . - I
Winssusasy | & TONTOIRQY I | |
ETRIE T ! e TR I
(AC Input) : (Fuse) (EMURFI Filter) | |
I
I I
I I
I I
WA nTzLRa T I = ;
¢ ' TANIBIFY Y% saulasauanos | !
1nean : [ £ 7 q(Transforqhqér) !
(DC Output) 1 (EMI/ RFI Filter) 1
I I
i I

3ﬂﬁ 7 ARNNITVNIWNY L2898 ATIL NI A TTWNANE

n3Un 7 Walwinszuasaundy (AC  Input) [ANEIRAATIL WAL D TEN
' o A A = { o v A o { o 9 v
wane zlnaduangsiag (Fuse) Tuiugunininmsifilunisaaasas ineilasiulaily
waTdwnatsuazadnIaldng i olaiianszua Wi A nnwnszug Wiz
HUINEITAIITENATUNIBIR YR (EMI/RFI Filter) LNBNITINQQIMLAZAATTY QYT
\ o o A o = a a ' A . @ @

sunudeg Mldnszualihfidhaniienussuis dewfiazlnaiuandsgandaunias
(Transformer) LﬁaLL]Jmmn"lwﬂ']ﬁﬁﬂ‘s:LLagﬂﬁLﬂum:uaéﬁ wazuladlwianszuaaauld
(unTzuRa Ty RLAARNIUNNTITANTOIFYYIMENTA LNBNTBILTIA® LAZIALTE
nveus i eanl®msouiie AeuiazinunTzualWidnnsuaasd (DC Output) Nilen

mzua iWiuszunaunfianananzaulinuaUnsaldildnniafindens g
lunsdifinwil ldifaniowAanmaiiniaSEwnwany 3% “TPSN-130AB A" ¢

Y { = % { Yo o e ° [ Y

LLammgﬂ‘ﬁ 8 SNLﬂmwwna%wwmUﬁl%ﬁﬂ%iﬂﬁl@ﬂﬁii:ﬂﬂﬂﬁaﬂWWwaaqﬂmzﬁ
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Nﬁ@ﬁmeﬁs;u TPSN-130AB A é’ﬂwmzmia@é’oﬁuqﬂmrﬁ

v A

UM 8 WAanmTu TPSN-130AB A UAZNIIAAAINLIAIBINANTYALTYTIUIANS

ARADWNIIA I

Aanuldldnanniiiiaszigmdl awnaniainssugmainilddi
nadidns lagldmvuaruaaunidiiunuoenuiduun wuianisugman (Value
Engineering Job Plan) WLNTUADUARAN-Z TIuaauAa MILAaNLATINNG (Project Selection
Phase) mimm’mﬁaga (Information Phase) AAATIERRUINNN T (Function
Analysis  Phase) msaﬁ”’maﬁﬁmwﬁ@Lﬁaﬂ%’uﬂy (Creation Phase) MIU3ztAUNA
mmﬁmﬁaﬂ%’uﬂ;d (Evaluation Phase) mi‘}’maaULLazﬂ’liﬁgﬁ]ﬁ (Investigation Phase)
uazUlEUaLUE (Recommendation Phase) lagluudazauaan duaziduaasi

1. M3tdanlassns (Project Selection Phase)

AR P~ =2 . A o &4 o .

lunsdifnsn® vinsensludananeenuuunianmst a39aagluliziny

la39n13neInLIag (Hardware Project) fla lassnisndnsadiunismaniwdunan
v o a e A [ A & A @ a o & !

laglarianisdanzfinediulys lanfisadszasdiNenndunuaInianmn lusdiu
NUITHURZWAW (Research and Development : R&D) lasdtfaauflalunsiansaniive
A & R o &
Wwanlasanshandnsasit

- HAAAMVNAUNWNNITEG (Bill of Material Cost) g3inundndunuihnang
(Target Cost) Nilead ¥

a o e 1A < & a < & ; oA dA 4 o
- WAAN M AUINIMNTRITagY uasliseadiTentiddaiitadiiatnouny
a @ ea A o @ v a o o A = a o A o &

NAAA U NRIU AR WA INALALINY AIA15197 2 WEAINITLUSHUBUALNRAA tu
nnasiwwaeuaw Nlvwamaslwiasud 100 Jad fis 300 Tad

- HRAN AN ATWEIWAIONITZUIUNTNAATUEIN AN TUTaUAWAN N
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' i o o a S N2 o o
- figudszneufildgneanuuy lasBananniaidy g o9laildgndiulsld
LANNZRNNUNRAN A
as A v a Aa a o &
- fzusunltiagfundnaunaiuanuiuia

v A v Yy Aa v a v
- g}ﬂmwmwmaam{lmdwamwwquaum (Cost Down)

AN 2 mim‘%ﬂmﬁﬂuﬁagamawﬁmﬁmﬁﬁﬁmm@é’aLL@i 100 Y06 D9 300 106

%aju e i USinmmsdsdasad DyHAaA N

(Model) (Power) (Estimate Annual Usage) (Product Life)
TPSN-130AB A 130 706 30,000 4 51
PMC-24V100W1AT 100 706 18,000 %u 51
PMC-24V300W1BF 300 106 8,000 %‘I/L 51
TADP-136AB A 136 106 7,000 %u 31
PMC-24V150W1BA 150 306 5,000 %u 51
DPR-048V240W1BA 240 10 5,000 "ﬁu 51
DPR-024V120W1BB 120 706 4,000 %u 51
DPR-024V120W3BA 120 706 3,000 %‘I/L 51
DPR-024V100W1BA 100 306 1,000 Tu 51

2. MINUNUTaYA (Information Phase)
2.1 ansmen 1
TunszurumHsouas wamvesanwlsznoumsidunsdianeil o
unnfuinnIdouazNaw loldugeddaIunang Ao FIRITUHBENULUL LATEINITY
NAFOULAZATIVNOU

fAnNuaanuuy (Designer) lakA @I uN193@INITN AN (Electrical

Engineer : EE) lasfidanslwiininfieanuuuuss wamnswieas \aangnsainig
Wil wuaan s 19manzas LAZABUAUAIAINNABINITVBINNAT WATHIUIIUNIY
J¢N33NLA38INA (Mechanical Engineer : ME) lagiiaansiasadnarnsindieaniuuans
lossaivvaindannst uazgduuunmsszonsanuiauliiugdnsoldidannsedng laod
#1974 Layout ﬁﬁmﬁnﬁ%’quﬂﬂmf@hm UWABUBIA LAZINILEUDBIIIITANUT

Sansind ledaanuuyly

AW UNARDLUAEATITROY LA LA FIUITUNIIIAINTINA NN (Quality
Engineer : QE) nwihfinasouuazamagaunaasmst namsniusslassaislwle
Qmmwmmmmgmﬁﬁmm WAL UNIAINTINANNLREAAE (Safety Engineer)
FmihfiaTaseuussasnsas matliniisunagaunats (Agency) thavinmMInagey
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A o P P VN a o & o o
LRZBNLATBIRUNETUTEY (Safety Mark) WWaEuguinnannmsidnnudasans lé
NIAITIN

22 ﬁagaﬁmmmm@LLaxmﬂfﬁmu

- ﬂ%mmmﬁa%amﬂgﬂﬁwaamamﬁmsﬁéu TPSN-130AB A  1sz3tw
myaisiall (Estimate Annual Usage ; EAU) 30,000 3udall

- 99ITIANRAA M (Product Life Cycle) 5 T

a o & & o AR o ' A o o
- WAeA TN NaIelwnIaiAn gmmmmwam"l,ﬂﬂi:naunu
A A € o A = ' A ) ' A A € ° '

inreinWYasgneNlszineIu nauiandazadiatasiuiaandnning

2.3 ﬁagaéﬁu’imm‘m

LW’]Laa%Gﬁ'wwmﬂju TPSN-130AB A NNuN@NE1% UTenauaaTuaiw

49 asuaadlugdd o lasduuniilugindsznaunan s fa

A

WANBLEY 1: TAFANT (Switch) Aivhwihfia-Ta aruqulasdlinuiia
rmadeniadarsasnszualniinez naingiees

RANELAY 2: lanzszunannusan (Heat Sink) inwrnscunaanuian
o e & A v oo v 1 A A A A o
linuadnantuug inalinuldeinillssininnuaziiaenamsldnu

WiNelaY 3: gasulnnizuaidh (Input Cable) ifudzandauazss
nyzua WinIzuaadudIguneI993%an (Main Board)

nuBLaY 4: Wiasauuw (Case Cover) vinnsinnilasnusutantaaw
1 @ o a | fa & A € A &
199 W llvhanuesmeunaUnsalEidnniafindnolu uaziennuudusg

wanelaY 5. gamslwnizuzean (Output Cable) ¥hwihfiiasda
nIzUE AN NIZURASY NBanaNWNILIBITNNATEY Lﬁaﬁhsﬂima"lﬂﬂ'aqﬂmrﬁ@ha6]

& fa & A 6 & ea
RUEILEY 6: wupasauazalnsatdlannIadng iuraainyninag
6 o A 7 e€a & A 6 1 o ' o
maluwineigwwaiy Ndsznauludivadnsnldidnnsefingdns g lagvisusounu
WarhnihAudasnszualnin
Y o v I‘V s 1 v l&

RUDLEY 7: aWIUNS AN (Insulator) ¥inwshAdasns lulweasauds
\ulane andasnugUnInidianniaiindnagluwuuaia

WNANELaY 8: H1ATALETY (Case Chassis) ¥nninfdaiunuasalndany
Hrasausstvaaduudinssnazdosnuisndandaondnd g LiTﬂ"Lﬂﬁﬂmﬂqﬂmtﬁ

a & a 6
FLANYIUNINN UI%
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gﬂ‘ﬁ 9 a«huﬂizﬂauwé’nmauwmaa%ﬁ'wwmﬂju TPSN-130AB A

' < A a A @ AR ~
athilafionn lunsfansanysudyaiensaasugulunsdidinmis ms
;jﬁnmvlﬁﬁmimLLﬁadW%umwuaa WN1AIaULK (Case Cover) UazHAIaU&1Y (Case
Chassis) tHugusufiilafarsmiialiudaus azdsnansznudausifaninlssniv
l:;/ o v Y o ra ] { { Q‘v A U
Ju31 (Mold & Die) Yinldasdnsvusidnnlnadioim i fouuuasduau Sedunuly
sauzasualiuiiTafiginnn ennschaseuunuazeinsauasit iludanuangavas
o = ) o & Py ® o al @ o
aitwnae Ssansmznsldnuuugndrdasiuniaaidwwanelddaasiulu
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drasavvuwiazeasauanaly I@ﬂvlajﬁﬁmﬂ%'uﬂ‘guﬁaa@ﬁunu wAazlTN1TANEILES
ﬁmmmLﬁaﬂ%’uﬂgolumuﬂ‘s:ﬂauﬁmmu leun qwam'lvxlmmmﬁ’] q@aw"LWﬂs:LLa
280N 2w TN Tanztzunaainausan wassias
2.4 MuAUNWINIIFY (Mawmydiule)

U % fa:l' o = dy & U a U =3 % '

dunuwizguasgniaiiandnmil Lﬂumunuﬂvlmmmmmunuﬂau
Uil lasiidunuiagsdu (Total Material Cost) 289nGaA 9134 TPSN-130AB A
A8 745.3 U I@mfﬁﬂLLunLﬂuﬁunuludaumaﬁa@;mﬂwﬁﬂ 451.7 U aalilu 60.6%
LLa:@Tunui‘a@;maImaa%’m 293.6 1IN AaLilk 39.4% I@mjﬁﬂmvlﬁﬁﬁmﬁme:ﬁuﬁa’h
@unumﬂmaaﬂm mmmmﬂsuﬂgalmmunum@aﬂ@aﬂ Tagaanldnyzuawnis

a 1 { a v { a ﬁ a Io a

NAAINTINA MU Lﬁ'mme:ﬁﬁmmﬁLLa:Lmeo’Lumsﬂmﬂga Frimg i
ﬂ%’uﬂ;a"L@TLLri mmzﬂWmmawﬁTﬁ qmaw"lﬂm:uaaaﬂ aWIWN WA Tanzszunuainy

Fau UarRIAT AIA139N 2 LLaméquumaa%udmﬁaumsﬂ%’uﬂgd

ANT9N 3 ﬁunumaﬁa@;mﬂmda%“ﬂaﬁﬁ"nm?iﬂwnﬁaa@ﬁunu

BoT U1 YT | i ﬁunui’m&(mw) 2 Gm:']ui]w{mﬂ

NRAN DL
1. g@geWnszuaLdn (Input Cable) 1 | Pce. 20.31 2.73%
2. gam e lWnIzusean (Output Cable) | 1 | Pee. 32.92 4.42%
3. 2w Wi (Insulator) 1 Pce. 3.75 0.50%
4. lanz3zununNTan (Heat Sink) 3 | Pce. 20.39 2.74%
5. 397 (Switch) 1 | Pce. 56.42 7.57%
33 133.79 17.96%

%é’dmmammﬁaagaﬁlﬁmﬁaﬂuﬁm@m 9uda Mldimauiedays
789N TEUINN IS D UAZ AW ToyaUMIAaNa §1ul3Enauag JuaINE AN N
LA UNKITI2a9389 i ldinaninfarsanisanuduldle lunsaadunuvas
WA A Was lU3esnzingn fin13vinem (Function Analysis) lunszuannsde’ly
3. ﬂﬁi%LﬂSﬁ:ﬁ%ﬁﬁﬁﬂ’]iﬁ’N’]% (Function Analysis Phase)
Tuduaasniiiensimiafinsniansis asvinn1sesziiiemninginis
N9AaN (Primary Function) waswifinsvinonIed (Second Function) maai’aq il
ﬁ’]&l’lﬁﬂﬁi’lLL%ﬂﬂ’J’]&lﬁ’]ﬁmﬂladLLGia‘;%uﬁ’J% Lﬁ'mhﬂslumﬁmswzﬁm%%msﬂ%’uﬂ‘gﬂﬁﬁ
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o A A oo o o ) o A = a & A =
’J&@J LLﬂzﬂ'TiWﬁnjnﬂLWal%%qﬂuﬂﬂjquaqﬂfylulal,@az%uﬁlﬂ iquﬂﬂﬂqijLﬂiqzﬂLWﬂazﬂﬂﬂ

%ﬁﬂﬁ%é’ﬂmam@ia:i’a@ TAUNANTIATIZRILINATNT ﬂmﬁa@ﬁdﬁ

game iWnIzuaidn (Input_Cable): gaslnnizusididsznauludis wdan
(Socket) sl (Wire) a183a (Cable Tie) viawa (Heat Shrink Tube) wazunwiWashsd
(Ferrite Core) usadai3Lf 10 uazaunIndinnzsiinammininmivhaunanuaznin

NI WIS ﬂd’?ﬁ@ﬂ@] psuunluudazsia VL@T@TG@I']TNﬁ 4

gﬂﬁ 10 7ase lWnszuaidn (Input Cable)

P a 6 o A o v
#137084N.4 ')Lﬂi'ﬁﬁ‘]ﬁ%’]'ﬂﬂ'ﬁ‘l’l"l(i’]%ﬂ]E’]\‘]"q@]ﬁ’]EJVLWﬂizLLﬁL?J’]

. _ Wwinn Fwunniing
TOTUEIN B ———— - =
fn3en i wan | 389
1. w@dan (Socket) qE% | nyzualnin
1 z
fa duniidan v
2. gl (Wire) gk | nzua Wi v
3 v Y
MuB | NTEUEIWEN @wan) v
3. 183 (Cable Tie) T s lWlidure v
2
fla dunvgUnok v
4. viaw@ (Heat Shrink Tube) flasnu | vosdadin v
1 vV &
very | elWliiduge v
4. unwiWaslsq (Ferrite Core) 2 a9 RYQYIIUNIN v
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sybhminanuidny lasfanonszauidu des (1) tunans (2) w3a ann (3) ldasgy
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Conducted Emissions Measurement Report

50

[EMC Project No. EMI_11-000040 [Date (WM w200 2

Test Standard LT Evsse22 [ Part 15 L] vear L] Ocher¢ §

Description HER4P1J jcozt down version) Alodel TPSN-J3048-1 A

Castoimer Fincor-Nexdorf (Chinal Sample Revitien 53.1

|Sample type FIT |Sample e B

| Temperatare 23 Relative Homidity |60%

List of Measuring Equipments:
EMI Receiver | ET405A, SN MY42000080,
LISH . EMOCO 48252, 57 028450

Description of Test Setup:
EUT Confipuration Stand alox i [ FuiSysem  [JOmer(_______ )
Cable Informatien - Cable lengh 0] shieided [7] Moa - Shislded

[Description of Test Condition:

230 50 Hz

Blis [EN [@s=




Radiated Emissions Measurement Report

51

Ecr_ng No. |EM7_11-000040 [Date [’aravzoi2
Test Standard LT EN 55022 L] FEg Pare 15 Ll voar L1 Ocher
Description HPR#91Y (rozt down verzion} Alodel TP5N-13048-1 4
Castamer Wincor-Needorf | Ching) Sample Revizien  [53.]
Sample fype F¥T Sample size 2
[Temperature 73T Relative Humidity |50°
List of Measuring Equipments:
EMI Receiver . ESCI3, S 100168
Antemma ; CHASE Model CBLS111C,
Description of Test Setup:
EUT Configwation : [Z] Smand ales Orusyem [ Omer )
Cable Informacicn  :  Cable length [0 snielded [3] Mox - Shislded
Description of 1est Condition:
Input Voltage % He

230

Output Load
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Vibration Test Report

MODEL : TPSN-130AR-1A 83 SAMPLE TYPE : VT3
CUSTOMER : Winoor-Nixdorf SAMPLE SIZE ; 1
TEMP/HUMIDITY ¢ 23 *°C - %F DATE: _ 4-May-12

EQUIPMENT :
VIBRATION TEST SYSTEM

TEST SPEC 1
(@ custoMmer siEC |0

SPEC [0 QETEST PROCEDURE

TEST CONIITION : @ OPER DIFERATING
[@ SINEWAVE O RrESE RANDOM

1. FREQUENCY MAG) INCY(Hag SLOPEAR)  PSD(g'/Hz)
2-9

A

VSTITUTE OF
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STRESS ANALYSIS TEST RECORD

MODEL; TPSN-130AB-1A REV: 521 CUSTOMER: Wincor-Nixdorf DATE: 1%-Aug-12
SAMPLE TYPE : DVT oPr &1 V- 05-15 A v: A
VOLTAGE LOW LINE: 180 Vac V: 030 A v: A
HIGH LINE: 264 Vac V: 0.001-01 A v: A
AMBIENT : 50 T V: 0.001-0.1 A v: A
AIRFLOW - - LM A v: A
|LocaTion DS D41 D42
VENDOR GULF SULF FAIRCHILD
TYPE OR PIN IFI0K-4T1. | GUFIOK-47L UE4007
i TEMP. RATE (°C) L T T
LOW LINE: MA 6.1 318
HIGH Lie: M 751 N
1 61.3 0.2
HIGH [° 618 0.6
]
0 HAY
B
| [ Pl [ LT
5 M 87.1 [T 0.0 1
3 8.6 831 3
N
58 0 S
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1350F-1, 1350F-2 Tape

Flame-Retardant Tape with Polyester Film
and Acrylic Pressure-Sensitive Adhesive

Data Sheet

Product Description

AMT™ | 350F Tape is an electrical muualsy
polyester film tape which meets the
reterdancy requirements of UL 510, It
maienals thai are represented in man
Recognized Insulation Systems and
temperature rating. [t also offers ex
and solvent resistance: good wet g
unwind and is suntabie for use ong
equipment.

b\

3M I350F Tape is especially suited for applications
uch ax wiapping coils, capacitons, wire hamesses,
mnsformers, shaded pole motors and frectional

NS POWET MOLOrs,

Applications

Component Recognition

cognined for use ot temportunes not exceeding
flame ref per UL Standard 510, UL File
Category OANZL
(UL} Recognized products
of end-product

by LIL.
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APPLIANCE WIRING MATERIAL

Subj. 758

58

@

e 1007 Issucd:1950-05-01
Hevised:2008-035-27

Section 1

Insulated Wire.

Rating flame, Oil Resistant 60 deg C or 80 deg C |
Conductor I2AWG - 16

Insulation PVC, 15mi 13 mils minimum at any point.
Standard Appliance

Marking General,

ppliar exposed to oil at a temperature not
ot B4 ver is applicable. Tags may
z Only.

S




a CERTIFICATION
CSA INTERNATIONAL RECORD

e ———

Tha oy mamanal brioa b bemw esthan e by ETh et

prmdtincty itnd is i poeord i “TRA Crnifind™ and 5 o cw U4 ek o ey
pevadacty v dcadog Wi the baror weel pomei e of S NG S s

ok g oot e beding sbitionsd b ingal

File Mol OTTEAD O 000
Class Mo: G241 10 SWITCHES Snap - 5

SUBMITTOR
Solieam Electronics Co.
4555582 TF-2-3 No BE8 Jing Cre
Taoyuan,

Taiwan

FACTORIES

AT13TET

Fhes, dpst and dpdt, rated 10A, 125V a2, BA, 250
and EV=12+-6 wilh sullfix vallage selector swilches,

250V ac (857C 4
giches, Cal Mo EV-12L., SPST, mied 124, 125250V

i o, o
No MR-215, rated 10A, 125V ag, 6A

59



CERTIFICATE ENE

Dur Ref. 25870841

Product
Rating and principal charactoristics

SGS

. | 2010014 @ﬂs @

L AE4 cyches, Mism disconnacton,
175, Class I,
Lsmip 1 2500V, Level 3.
Aae irony
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	001 ปกสารนิพนธ์ภาษาไทย
	002 ปกสารนิพนธ์ภาษาอังกฤษ
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	010 บทที่  1
	010 บทที่  2
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