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A Study on the Product Function Deployment Method

Eon-Kyung Lee*, Sunjoo Park*, Dal Mo Kang*, Sungdo Ha*

ABSTRACT

This paper describes a methodology of product function deployment for understanding product functions and
generating systematic functional relation charts. The product function deployment is based on the designer's
understanding of product functions. The method involves following steps: 1) definition of product primary function and
flows of energy, material, and information, 2) construction of a product tree using key parts, 3) definition of functions
and interactions of the functional units, 4) construction of 'from-to' relation matrices, 5) grouping of the parts, and 6)

construction of functional relation charts.

With this approach, functional relation charts can be generated such that

complex product functions are easily understood. The functional relation chart of a refrigerator is generated as an

example.

Key Words : Product Function Deployment (%% 7]°5 7 7)), Functional Relation Chart (7] 534 &)

1. A&

Global Market &2 H @& 29 Al 43
A 71del A&LHA AASHE FHIy] A3
e w8 a5 AgstA metste] 2438
HEL MEstol k. AAHS AR NAE
S A7 A8 M E 1A 7|58 HA

SAAFE gt oan 7} dAdA 2aEE

NZE EAZE Aol Bastthy nAe 7
E AA dAldl HE&A717] A% FHoE AF

715 ¥4 (Functional Analysis) 7] o] ==l A}

$5 3 9ok

AE 75 BUL AR V5 olHHE @
Ast AT J5RAe A% FHBAZ T4
o AFe A5e olslss vAE nAY aF

* @587 edTY CADCAM A TAlE

55

=

g wEA77] 98 "ed AF Favw
(Primary Function)® ©]& FAIg= 3¢ 7]1%5(Sub-

funcion)S A3kl ABBAZ BATo A 7|

5 wAEE BHAE AT ERed. 449 )
T BAER AAStE AXNoRHE AF FQ
715 F8st7l Al "ad eSS 5EF
o2 224 9 4 o AT NTILE AR
24 WAE dete 7} S5 FANT AsA
Ao 47 s o Hel 4% B4E ek,
BA AzR BEAA AFHE 2 S5EY A
EAQNE &5 AL 233}

B =EdAe AFe 715 7'(1]74]73°§ o]
g3t $isked *?]E«] 71%& AAMEAE 7%e T
g3te 949 e 2EHEAAE A=A i-ua‘,
AR 55, B2 _:01% a8a =9 #A4 F9 &



ol - wAF - AR - AR ATAHLTHIA A 18F A4 %

4 B el E43le AFY ERA= AANME BE #E A BREE Y A

(Functional Relation Chart)E Z}Ad3l= 9 E8 A A @A #F A, a8y REE T 4%

Algch FAAE 7)s BAZE 1] 8T8 A EF A% 247 22 74 AAE &83to A

Fo 275 e FHY) g8 o v A% £9 7)eg Bdse 44 FUER A" FE

S9o AzAAE TYEs a¥elH, oy riw 9] EglE FAUC. oy HEF EE #43)

AARE 83l ZF 99 75 e v 7] o T4 dA9 GAEAE ddFgeEzN HA A

SEDL of" J3A8&E 3, AF9 7|Fol o 27t A4S FEE 4 Jrferd

H AEe X EXE GA g4 5 et AA AA 257 B #3F AFEE Design
Structure Matrix (DSM) 718 283l HE9 7]
T 2 FEDY A3 ABAE uiEoE RIEE

2
]
N

i
g o

=4

AAANA F& Aapo|th?® ol F 7T
Aoz  EHsE 8HEH(Top-
Down)® 7% ¥ 8H(Hierarchical Decomposition)®]]
&l o]FojA}. Tree +& EE Block AEE A
g8 7+ 99 ZisEed 3 A 2 Y s

to X ox N
nf or off
tle dle

o 29 A7} o|FoA, 7} I 7FEL 1
A3 BA el FolA d&E FRY THF L &
E W3k wet 2 UE Context 2 TH o] 3§
SRR

Kawakami et al.Z A& d&] suhe} = 75
S A 1 J15E Loyl 88 FA4E s
71 2% O Z¥e] e BEAE ASHLE=E
ANME, O AIE 4d9 2L I deF
AR gdesld W) ZAe Az dojT g
o] &3l dojHo g zAHLH 3Jhie 7]Fe|

& sile] w78k A A(EBL: Explanation
Based Leaming)AAS FF3t}. o] A& AA+=
Suh 7} AAIG FElF AdA AdH FEH A
A GANAY drtst 2 FEstE AA A4
EEEAM AT

TRIZS] 247 WHEY
Ideality Analysis | A= A &<
g =79 tiide] FeljIAIE

3}}¢1l  Function-
715& FE837] 4
sfelatn 7% )%

of WE Bl o|RolxW 4 FHasd o
s BAE FAs 2715 BV ohid 9%
o BN B¥ BA d YIS EFFosA
AEY o442 FFA7 A FThO

AT 27 AR AY 2ASE DEA7
7 skl BES 29 45 BAE AASE T

56

A}o]9] Energy Flow, Information Flow, Material Flow
2 EYHA AU HAE VIFeR O #E Ax
of Wt HFE Fostr Marix IS F3ho
FEE5& 253 8 d77F vk Mawix G4HS o
£ 1§3teE Block A%9] 2% HH(Graphical
Method)oll ®l3l 53§ A8 7% 4] glo B
o 4398 At stesite SHAA 73
3}tt. Eppingeretal.& 4% #He] & HA 24
of thal 2 #HEAHE A8 3t Mawix 2 TE
At BE Y=o S Partitioning, Tearing

£ T3 Marix & Wil 843 HH Ag9
T8 2 AT #AE dlpennn
DSM < &3% Add SIDSM(Sequential

Iteration Design Structure Matrix)ol] &3} Smith 9}
Eppinger &} AFdlAe AMEANL 717HE ©EAT]
A3ty %3 @ DSM & 7NE313ich. SIDSM
7 Ao 7+ o] g ez AldEY
o A8HE AE BAIEHL 11 ol Ad
hvte] ARE 7] Hel Fagh AzEE dt
52 F A3 Fo Reward Markov Chain = %}
3} L, Partitioning & &3 2 48 A& T}
A EEHY Y EAE ARHITO

2 AFdME AHEHE B3 AEY 715E A
3tz o]E ¥y A 2 JIsES
, G715 E Alole BAIE BHEERE AHe
zt #Ael wel Group 3t Fo2H 75 B
A7 g 715 BHES Ao

N

N Hor fo 82 ox g | o fo

2 10
QL
8

4

3. HE 7ls ©I @Y

B ATdA At AE A5 AN wHe
ged vz P4



N
o

1,
il
td
p'_IL
ox,
k1

I AL TN A 18 A4%

D AEY F87]%(Primary Function)s # 9] &
3 A" rlee 7S] A o
Flow & 3}ot3l

2) stetEl Flow 9 ##ol Y Key BEES
olg3te] AF THEE AT
= -0

3) AEFL TS
4) olaiE &9 VTEY AT #AE AAA
02 BA3ld 'From-to Relation Matrix'S 2t

ch2

5 aFs LaeEg o AF s15e
2R,

6 715 BAEE G

Agtd AF 7T HAA WHEL AF 7F
%4 (Functional Analysis) 2} ol 4]
715E EA oHE F JEF EEr)

g deHde YFRE AEHRE 3
T AN wHel evAle RS

w 24

Wz 7)%elx,
Flow ol & o=
37kA 7 &A%

¥o
=
5

Electric Energy
1
Air

rial

REFRIGERATOR

Information Flow

Control——s

Cold Food—-

[Material Flow

Warm Food-—»]

Material Flow

[
Thermal Energy
+

Fig.1 Analysis of Flow
Az sFeze WALE FF A7 A
g M7 RS}t W7 vl FEeER YAHE
ol A7} glon, 84 FozE W A
FHEAHE AdolAE SR H74E AE T
719] B&0] 3, AR TESRE YWAIe 2

57

=8 2837 Astd AT} 8PS
7 sk,

25 HH

32 HE FHE =Y

Fo7%5< 7837 A HAeE Flow & &
o] & Key H¥FS BOMBIll of Material) X
%2314} Brainstorming B3 -& A A3}
B8 BFES F2 /%S T AT F8%
T4 @97 "o

E A79 AHY EFadAE AF AR
(Product Tree)= Flow 2 Key ¥&3 #& 4
3t FEOR FAEY (Fig2 #FF) Wi
‘248 Yholgts 24 s15e TS AHA
Zag Flow ¢l AUA], AR, =4 & thaiA
Zt Flow 2 715 7837 93l dag @
9 HEES0] HoH) d& W, B 3EL 8
789 Key ¥%<2 case foam, evaporator, motor fan,
perform part, compressor, condenser, drier, pipe ] 3.
zhgol osiA B FdE mEd S E
Wzt Aol EedlA A" WrE Bo¥e v s
T WA o Form)ye FAE7] S
A B3 Key ¥F-2 case foam, ice bank, freeze
room door, vegetable, door front, door rear, basket,
movable part REF 5]t} o7 &g HEEe
FAL AAANA AHEHE BAE 2dE AR

shgie.

Gl
=
=

-

REFRIGERATOR

=rm L]
—1 power cord [ —I case foam -l —|7casefoam ‘ —1 case foam
4{ transformer l —| thermostat l —i evaporator l —{ ice bank
—' motor, fan I —I motor, fan | —| motor, fan |
-—IVCOMPYCSSOY l ——{ compressor—l ~| compressor |
o pertorn o |
—{ -—I timer ] —{ condensor |
—' drier I
~—{ pipe

freeze room
door

F
|
|
e
|
l
I

—{ door front

—‘l door rear

—{ basket
REF

Tamp }

Fig. 2 Product Tree of Refrigerator



o197 - AT - YR - SHE : BIRUFHHA A 18U A4
33 ¢y 7ls ChY 7|s7t ASHEN E¢} F7l E8]8 oz ZYHBE Score P9 ¥
ol 7 (Assembly Relation)]A] E- F ¢} F-E & I
ANE FAEY vy FEE 715 AAH S BAFY. BHo Qe ASds 08 EAE
Ao FAH 7y ¥ 47412}-4 Know-how o},
E ol&3loq AgHM, FgH vY RF JlFE
ol 4% APAL & dAldA Fod iz & 3.4 XY From-to Relation Matrix Z}4d
£ (Energy Flow), A2 3 E(Information Flow), &3
3 &(Material Flow)®} 2% 7| (Assembly Relation) 3.4.1 From-to Relation Matrix off §EZe| 7|
o #e] we} BMAch 45 BEAYL oA S HAM HA|
58, AR 55, EF 38 #HY HRoE ZF S @AlCA Aeold Zt #AHo iy FEF 7
o] uigke wolsle o]l E5E 9 From-to HAE T A3 BEA A (Score)E 0] €35t From-to
BAea, 28 #de ALdE BEIY zY Relation Matrix & ZAgth  HE S99
o B2 FA|FTH(Table 1 X)) Compressor(E)?} Condenser(F)e] Az #=#AdE o
Table 1-& FH1e] AlgolA ALd 22749 ER]E= Table 19 Score oA =7 #H9 E-F

@9 FEE FNA Compressor 9} Condenser &

q= st Z4zke] Jle g A olE 7FE
Atole] 45 BEAFS BAT Abdoltt

Table 1 Example of Function and Interaction Definitions

Compressor (E) and condenser (F)

Function of
compressor

Compression of the refrigerant using mechanical
energy converted from electrical energy

Function of
condenser

Dissipation of the energy of high pressure|
refrigerant to environments

Compressor receives low pressure refrigerant and

Interaction delivers high pressure refrigerant to the condenser
Assembly | Material | Information{ Energy
Relation flow flow flow
Scoe TeFl 1 0 0
F- E 1 0 o 0
Compressor 2 &9 7152 @ﬂ"ﬂ‘—‘lxl—g‘ 71 Al
A2 W3AIH Refrigerant B $EF38l= ZolH,
Condenser«] @ 752 45 F Refrigerant & &
0}04, S5EES FE BHEde Aod. olE
HE9 7153 E Table 1 2] Interaction o} A

©] Compressor & FY%¥ Refrigerant
Condenser ©i] #| HUYA 22
A 3Eo] k. g E=E o
T E J4-Z“ oﬂ}\—] )\]-EJ,}E:] A o]
AHBH  Compressor(E)ol A
E2o] EH7InE o]# 3 HFEEA
2 A4(Score) Ao &2 35 E(Material Flow)o| A E
- F &oll 12X FAS}h ES 29 A T EF

a9 A% 2
7 gzso
Refrigeranl 2=
T RELAE
KX, B

Condenser(F)E
o]

o
==
% 2

J .2

=

58

2} F-E &°] 19|22 'From-to Relation Matrix'¢]
EF ¢ FE Aol '1'& FAstL, 4 55 FHJ E
- F 8o] '1'0] 22 'From-to Relation Matrix'®] EF A
o '1& EAgrt.(Fig.3)

Salelclo|e|rlalnli|s]x|mns
from care

A |4 1 |

BlI|B 1

C C 0 from | to [ sum |difference]
D 1] o (a0
E aE 1 Bl 12 0
F SN 1 Dl tfilal o
G 1] 1s 2 JHefr]tl2] 0
H K ] Flili]e] o
| [ B P llel2lale] 0
J 4 o (K[ if2] o
K ki 0 izl o
ngrelIUIIIZIIBO

Fig.3 Example of ‘From-to’ Relation Matrices

for Material Flow Viewpoint

3.4.2 Sum 2} Difference +35}7|

From-to Relation Matrix ol A 2z} Aol &
& P& mtA] T4 From' FE9 &
A AR Tod,E Abstn 4 F-F
From A9+ To H4Y 6'L74]94' 2}o] ]l
Difference & T3t} Sum o] '0'¢l £E2 &
F74e A3 #gHAel gl AF olBE oyt
From-to Relation Matrix ©l] A

g
uw}

ol
Sum

s
Q.
=

AR

A A g

B i O
TV =
(Fig.3)



olel7Zd - wtAF - HER - AL FZAYTEIA 18 E A4F
343 A HMZ HEE B Eof dist £ 2 Aol ¢ 2% offfFo| EAsE 1S &3
Al oHE7| 2oz ol 3) KAelg Ao utiste] BH upEy)
Difference %3<*, Sum A<=, From A5 $A & Agste] AEg A Ao #3402 g
wet WHlxeo® BEFS AW Difference 9 I, 4) ZF AR AEE a8 rkxut Ao =g

A7t & Ae R WA NFoR AP of
£ 288 go4S AN & F9 $FAHe)
SAg REL AYsy] gtk ez R
A2 ABE FE thsted sum Aol AFHE
BE QRS 5D 7 AR pud 2
S Mairix Aol EHBTH AR A
o)t Marix )X ZAYe] & REB

{‘51,

W Fig3 oA &

- X

Difference ~ 2+ Z= A)

‘0o)7] WZol SumgE FA
o2 AEHE},  Evaporator(G)7} Sum gke] 713
Aug o] RES FHoE IF3 A o ¥
Foll dis) 4709 AFE GI, G2, G3, G4 & Matrix
doll AR O o 7 AR o E BEx
o 43 #AHAPE FAET Gl 4 Motor Fan(D),
G2 ¢} Compressor(E), G3 ¢+ Case Foam(A), G4 <
Pipe()2] #AE Matrix Aol EE3H 1 Ad=
Fig4 9} ¥t

to

on | 61[ 6263 64| & B OB F|H|I
61 |Gl 1
[ 62 1
63 &3
A 1l BE
1 g
1

[C3 P FXC) FRCY PREY) PO FEY
olojo|loloje|e

—|xmim|o|wm
-~ |n|m|ojo|x>

{
|
1
1
1
1

Fig. 4 Example of ‘From-to’ Relation Matrix

with Copies for Material Flow Viewpoint

3.5 OE35
83 ayEZL ) AERS
Relation Matrix 9| A AR AL

7}2 'From-to'
e, 2) A

59

g wrtA] A& a2§3E Adsta, 5) ¢nF:
2)~4)9] AAE 1'0] Y& ZF Ao tidted uEd
o, 6) BEE AR distd 2§37t Hof npx)9t
Ao =2td F5Hh(Fig.s)

24 35 #HAA 2F3 €1EESE 7HA
I From-to Matrix & Aujx]3 ZA#+= Fige 3 2
=

36 7l HAZ =M

715 #AZ(Functional Relation Char)=  Zt
#EE 253 T Matrix (Grouped Matrix)E ©|
£-3lo] 24 gt Fig6 9 22 Grouped Matrix 2
Yetde 258 e Fig7d #Zo] MY
(Linear Type), *$A}3(Radial Type), LE|IL &3
(Cyclic Type) 2.2 EH38 4 gt}

Column
C Initialize ) 1 Search(m,b)
i
i=0 to n,j=0 | I=m+iton
!
Grouping(i,j) | ' v
: Update Matrix
| N
. Grouping(l, b)
|
Next/
! !

Grouping(k,a)

Update Matrix

Column Select
Ckk

[77”667me7

Grouping(l, b)

Search(k,a)

Fig. 5 Grouping Algorithm

Fig.6 9 Grouped Matrix & %ol @9 £ F

T aFeE EFHEY, HAHA 2EQ
G1(Evaporator) - D(Motor, Fan) — B(Perform Part) —»
A(Case Foam) —> G3(Evaporator)& Fig.7 ol A4 9] <3k

=o
=2



ol - wAHF - BER - S FIHDETHEA A18Y A4 %
99 @ Aok o I8 dlNE e 23 WARE Fesd ot arlde g3

o] 3R] WFgoR FYrIEE FV|5EY 2

o2 54 A9d # gk ¥ ¥A 2§
G2(Evaporator) - E(Compressor) — F(Condenser) —
H(Drier) — I(Pipe) — G4(Evaporator)< =33 9]
elol o] I1F UdA e ozt 2o 3t
® wgoz FYstnz Yusgy 1R 5

A A9 % ek,

=
-

G3 G4

Fig. 6 Grouped Matrix from Material Flow
Viewpoint Matrix of Fig.2

2. Radiation

from

mio(O|o |

3. Cycle
1o

from A|B|C|DE from
A Al % A
B Bt B
o] Cli [o]
b D S D
E ] A2| E

@09 ooes

Fig. 7 Types of Grouping

Fig.6 ¢} Grouped Matrix & 7|22 2443

715

60

371583 Whsg ¥
.

7 M= /‘ﬂﬂ”?‘% i

(]
=
P
-

Fig. 8 Functional Relation Chart for Material Flow

Fig.8 ¢| Material Flow Relation Chart ¥+ o}l
2} Energy Flow, Information Flow, 223 Assembly
Relation o] ™3+ Relation Chart & ZrAlsle] 3}itel
2 3}% Relation Chart 2 T 3}H, Figo o 72 4
ZF3e] o3t Functional Relation Chart 7} €T},

door
ice bank .

perform part '——;-{
thermostat K

0

vegetable

case form l door front I

0

door rear

[P .

basket

Imovable part I
REF |
Y ;
motor, fan—lr————l‘ evaporator H pipe !
1
drier \

compressor | [
]

[
——-‘ﬂ‘-} condensor

door switch <kt

Control — Refrigerant Flow I

Electric Eneray Assmbly i

Alr Flow

Fig.9 Functional Relation Chart of Refrigerator

dZ £ Y3319 Functional Relation Chart &
o] &3t WAIel BE9 7FE BASH, W7
2 AAA7I7] HsiAd A7) dlFA] 7 Compressor
g %3le E0]93 Case foam SE2¥E F7|7t

Evaporator 2 Eol&% & 5 vk 2 o Wl
A4} & E(Evaporator — Compressor —> Condenser -



o
e
o
=
2
Sl
ol
ni
ta
ol
ok,
o,

k1

SR AEETEEHA A 18 A4S

Drier — Pipe — Evaporator)ol] W2} 2% 9} A|7te]
Aojg F3le Yr|E AWAG ¥ Evaporator 2 F
gte] WrlE ¥V B8 7% ZFLE AEsHA
Ht}. Functional Relation Chart 9] &2 A F<9 b
G 715E g wol Hetd F J& Bk op
ZF 7S o' 7% EeeE FAFeEa, o4
Que AL 4 B 4 stk Aok

4. HE 7ls ®HN 2ZEH 0

41 HE 7|sTHM 2ZEQ0 2

2 drelMe gl dBE 7T A ¢
2A5E vgon HTEdE FIHUY. &X
Edoe 74& 4ERE, 2§ ¢udF 7Y

= A=)
e a8ln £8 BREoz AT JE R
A AARS] Know-how & BlH O 2 A F o
g e HE

2E Aels} Material Flow, Energy Flow
9 #HE AYstn 4 #FER @9 FEUL
HEeage Aout 1% dueE £Y P2
N ghollA AHE JFHN daEsE £
gich, 23 BREME 24 B Grouped Matrix
£ 2oEr) (Fig.10)
nput Part
I Identification of parts to be included in the |
analysis
¥
I Identification of viewpoints I
+

‘ Construction of '‘from-to' relation matrices

T

Grouping Algorithms

[ Grouping of parts with respect to each viewpoint l

BRI R

EES R

17} Part

viewpoits

‘ Constructon of grouped matrices of each of '

T

Fig. 10 Product Function Deployment Process

42 A At

2 AT A EZnE AR st 75
BFY 47k B FoA dE #EAe] 7MY
B2k Assembly Relation 3 9+e] o Ao 4] At
)

O
Material Flow #39 + 71X #AolA 7]5 %

o)

61

NE 3ty Z2ads 83t

4.2.1 Material &%

2538 Fd3r] Ae 4 Material #3 9]
Relation Matrix & 24 sjof ok ZHAdWyE
Matrix & A2 H¥2] Index ¥ From o 335}
AE 23 T PA Tool sfgstes 4g o}
Z83lY Fig. 11 3 & Fo] B} orloA F9
€ FaPEAE YEHIH F e o] £
Al =

avh olg wgoz IFsEs YYY 2
o
[+

Fig.12 ¢ ) ©o]A-& Fig6 ¥ Huge o
& A7 s & F Ak

A

4.2.2 Assembly A

Assembly #AE A" o]f& o] #HAFo] th
2 #FIGE g wekyge] gy
o= gollN AAE dngPFoR 1FIHIL 7t
TAE Adgsf gt

Fig. 11 Relation Input Matrix of Material Flow Viewpoint

Result Table

Longinal Table

[as

e g JF-[neps

Grouped Matrix of Material Flow Viewpoint



cEEARFEA A1 A4%

Assembly #HAE 1§38} 317] H3HA] Relation
Matrix & A4 o, BF Atole] #IAE FEd
e HAgn A, oA wakdel fle
Assembly BAS @idto g AHold - From-To
E ZAAF 71F0] g17] wWEo}™M Relation Matrix
e Ztzte) A dFsE & YA
‘What'ol] ‘Assembly’ & ¢} gt}

Fig.13 ©] Relation Matrix & Y% 2% Assembly
AAE 2§38 3 Aye Figlda otk 2HAA
BE DIOAM GE Ut AT UA D7 LE
24l D1 3 D7 o] 3t FEFS YeEle /\}E
olE 2 Assembly 7} obd T E THAME MZE
oE RE Fuute Aol HAW wWIdo] fle
AALE &3 glerg DY Gt Assembly A
oM HE Y ASE ¢ F Utk

gann

o s

(8 oo as I s eaet

F1g 13 Relation Input Matrxx of Assembly Vlewpomt

= R T Y Fasult Tabie 1 »

memnt g2 44 ooy B gn [d (€ b Gs 6 don dne JE b
P H .

@

5
[oF

PEFEEECPE

e

=3

mgl

7

T

F1g 14 Grouped Matrix of Assembly Vlewpomt

5. 48

AE 7% BENL 1749 8FE A GA
AZANIE Feelth AFE JF E4L AF
71%& ol#sly] Ag @Alel 1Y 9 FE wH
X771 98 Bad AF ForivY A9 %
23 ¢ 5oz EFE T J5ER A
AAAE Hoted % BASE Adse OA
7t g3, AELY NT FEE A4 B4 SAd
ANEYo)A & NS B3t 4 VsES Y
A717] Y8 Bod ASEANES motsta, AF
F871% FEE A%t Z 7isEY BT 4L
Zz&8te gAE FA"EH

2 m=EoME AF 7% 444 AFS 7]
& olgstn AAYY AFE 75 BARE 24
at7) fistd AE 715 A WHES AL

7% AN FEEL DAFY F87)
Y Aot é«]ﬂ 7150l FEH7 AsiM 8
gl ,2) setel ZF Flow 9 715 & #
Mt o ] Al\_. Key #+Z5& 43t AF
FAZY ZHA, 3) @9 FEY JFE 9N VT
o= Zé—»]?fh— a9 VSEY AsadAdS
otgl Flow BAAA £4, 4) #48 JsadA e
0] 23 From-to Relation Matrix & 4, 5) #AI¢H#E
aF duEL &3 JTE EF 6
Grouped Matrix o] &F% 7|5 vgoz g 7]
T BAEY FAHo=z ojFoyzin. £ E=EA
At 7]h ’474]—‘-:—91 Qe AFSE FA}E o
23

O:
o)
5;;

-

o

g &9 Lﬁ’é}_ﬂgl Compressor = Transformer ©]|

A FFE A7t Evaporator ol A FEH

Refrigerant & ¢1%3}o] Condenser | Al 3 53tE

%”H A 71%5E FYPshe AE LolstAl A E
Alr’}



ol - MAF - FER - HE : ITHYITIIA A 18U A43
Ad 4 9l Integration of Large-Scale Engineering Systems,"
3o AFdAME AF 715 YA AF International Conference on Engineering Design 97,
7155 Al deld ZEed dAEA, Tampere, pp. 1-6, August 1997.
Ao oJgk &9 BE AA sEvjEEe 44 11. Steven D. Eppinger, Daniel E. Whitney, Robert P.
A A AFA sebs B3 AFH Smith and David A. Gebala, "A Model-Based
5 AR 74, AFY 28380 FALS A% Method for Organizing Tasks in Product
o A5He 27 gerig e 44 &8 9 Development,” Research in Engineering Design, Vol.
3 W E o] J)ag Z2=3e Ao} 6, pp. 1-13, 1994.
12. Thomas U. Pimmler and Steven D. Eppinger,
o2 "Integration Analysis of Product Decompositions,"
Design Theory and Methodology, DE-Vol.68, pp.
1. Prasad, B., Concurrent Engineering Fundamentals: 343-351, 1994.
integrated product and process organization, 13. Robert P. Smith and Steven D. Eppinger, "A

Prentice-Hall PTR, 1996.

2. Cole Ir, Elbert L., “Functional Analysis: A System
Conceptual Design Tool,” IEEE trans. on aerospace
and electronic systems, Vol. 34, No. 2, pp. 354-365,

April 1998.
3. Kawakami, H., Katai, O., Sawaragi, T., Konishi, T.
and Iwai, S., "Knowledge acquisition method for

conceptual design based on value engineering and
axiomatic design theory," Artificial Intelligence in
Engineering 1, pp. 187-202, 1996.
4. Suh, N. P, The Principles of Design, Oxford Press,
1990.
5. 2 949, 7l W29 New Paradigm
TRIZ/TIPS,” LG A4}F7]<, Vol. 2, No. 7, pp. 32-35,
1999.

6. B A, & &%, “TALA EFE AA fd
EE o &3 gt EY A A2") dIA
1383 97 ds FASEsNE =3, pp. 702-
706, 1997.

7. 7 R8¢ &5, 8A 71T A A& Al
28 T A WHEY 8 =
CADCAM %3] +=&3, Vol. 1, No. 2, pp. 163-172.

8. & &4, & &%, “7AAEA WEE o] 8T A
8 v ISgWEY  HA dF
CADCAM %3] =73, Vol. 2, No. 4, pp. 276-285,
1997.

9. Kent R. McCord and Steven D. Eppinger, "Managing
the Integration Problem in Concurrent Engineering,"
MIT Sloan School of Management Working Paper,
No. 3594, pp. 1-48, 1993.

10. Steven D. Eppinger, "A Planning Method for

63

Predictive Model
Engineering Design," Management Science, Vol. 43,
No. 8, pp. 1104-1120, August 1997.

of Sequential Iteration in



