a A J 2 ' o 4
msaadunu Iasldmatindmnisunan n3diAny FuaIuvesszulsuoImaTnoud

¢
23337 FUNUUN

Y

emﬁwuﬁﬁndJudauwﬁwaamiﬁﬂmmwﬁﬂ’qm%ﬂmmamnmﬁmﬁ@
1UIFINTIANTNUIAINT T
AUZINNTTUANAAT WHIINGIATYTIN
NINYIAY 2560

'
a a Aag a [
amammﬂummnwnmmamw



AUENITUMIAIIRNOUTNU IRz AN s MU hanld gl
a a J J @ dy Y < 2~ J =
NATUINIUUNWUTUDI B85 TFUNUUN RVVULAN LWUﬁNﬂ’JﬁﬁﬂLﬂUﬁjuﬁuQm@\j

MsAnYImmdngasinInssumansumTude MVITHINITANTNUTAINTTY Vo4
a @ Y
R RN AT TR RN

AENTIUMTAIUANNIUNNUT

: e 2 ; -
_________ N 2 nenfiavneh

v C4 £
(Fvemans10136 ag, noEA Yszandorusy)

AuEnITUMsFo U nla1uiinug

Yszsu
(¥ wmans 19158 A3. ngua Uszandoaue)

é
............. ?f?]_?’_\_,__,?_’nw{??‘:__,V_,,_,,,_,_,,__,v_,__,_;,,_,ﬂiiiJﬂﬁ

o [ J.
(P7.25001 gNe1Tail)

..... ’]Qﬁﬁ/(s"m‘wmmms

v oo
(A7. 9198 IUNTA)

a 4 wa (Y] a 4 Y] 3
ADEIMINTTUMANTOUUA I TSI nuTp i,

q

I~ 1 .
Yuarunilavesnsinyiay

HANGATIAINTSUMAATUMTaIdiA MVINMIIAMTNUTINT T YOIUMIINGITIY T

AUUANULIAINT TUF A0S

(A5. DIV AL



o\ =)
Ananssudszma

mu?i‘faaﬁuﬁﬁu%qéw"lﬂ"lﬁ’ Fen UM ADDEIIABINN AT. NHAT
Uszandorus o11sdauauaninus al8uadalumsduivanuissediaiuszuy
wazWd s lumsudlulymimeusznhesifinay drenuel lddremiauomn
salSsnaznssumsaenthnnlanusinusnavi Anganldsuuzihidudse Toan!

J 1 d' 1 Y 1 Y dal
aaoavunansennmui luldananuw’d a Tomal

Y
v A

1 4 Ao Y o I % a 1 =
ﬂmﬂ1l!ﬁ$ﬂiziﬂ%uﬂj’E]\‘I\‘HH’J%EJW]J‘UH E’Jfﬂﬂs{lﬂuﬂﬂlﬂuﬂ YYNALINANLIAY NN

4 YA A ] Y = o A o Y9 Y Y =
Uuiw'lﬁ]'ﬁﬂl!azﬂﬂﬂWigﬂmﬂﬂ‘l’l’luﬂ\jﬂlu@ﬂﬂllazﬂﬂﬂﬂu anﬂlﬁelnwm'llﬂuﬁﬂﬂ’]ﬁﬁﬂynmg

Q q q

£
v A

o < '
1J'i$ﬁ‘ummmﬁmn%ummmmmuu

932338 FUNUUR



58920679: @1913%1: N1FIANITNUIAINTTN; Y. (MTIANTINUIAINTTN)

MdiAn: andunw/ Innssununl/ ssuuliueimasooud

0335% quITuuT: msandunulaslfinaiadmnssuauem nsdiAnuFudy
Y9937 UPIMATIOUE (COST REDUCTION BY USING VALUE ENGINEERING
TECHNIQUE: A CASE STUDY OF AUTOMOTIVE CLIMATE CONTROL SYSTEM)
AUZATTUMIAIWANIUTNUT: ngua Uszandosus, Ph.D. 116 v, T w.a. 2560.

Pt

A Ao 7 A v 2
qmuwu‘ﬁummﬂizmmwaa@mu NUFY waruluszuudSueimasoous lasld

Q

A a 1 2 o w o Y Yy ¢ ' 2
L%ﬂuﬂﬂﬁﬂﬂiihﬂmﬂ1 Iﬂﬂ‘lﬂéﬁ’)‘u?ﬂ illu ﬂﬂﬂm@ﬂiuﬂWiaﬂ@uﬂu ﬁ'ﬂ gasllaznolioy
Y A Y A @
mﬂuummiamw’wamﬂma W‘Lﬂﬁ wmmmﬁwa %ﬂ?iﬂiﬂﬂiﬁlWﬂﬁﬂﬁuﬂu 11B) “L‘Wll

ﬂ’J'llIfJﬂ‘Viquiuﬂﬁﬂi%ﬂ’O‘]J‘V]E)LLE)i” “im%’u%udaunwiu@uai” “56\‘1%‘].11/]&@5” uae “iT‘UfJﬂ

1 nr’” =~ J o w A Y A o & d‘ldyd 'Y
NoLUBIT” PINAMUAT 0.11, 0.55, 0.61 LAz 1.50 MIUAAU IUBDINHUINHANNITUNAUAIUDY

q q

A3

Y
=Y

U YY) 1 d' A:; 9 [ 9 d' v @ 1 1Y 1
NINTADI ANUU %uﬁﬂuﬂlﬂﬂﬂﬂl@ﬁﬂﬂ'ﬂu1ﬂﬂﬁﬂ@]\?ﬂﬁ'l’)@jﬂﬂiﬂﬂ?\ﬂﬂﬂ 1) aAANUYIIVDIND

14 9 a A = 9y a < a Ao a 1 9 14
g1LLDT 50% HASNALUNUAIGDGUIUYN 2) uJaEJu@Nammwm’dmﬂwumma@ﬂam@uai

(Y

o 1 4 v [ [ 1 a ]
Hag 3) H”I@I’Jﬂﬂﬁﬂﬂﬂllﬂi’f)@ﬂ é]?ﬂﬁﬁx‘]ﬂﬁﬂﬁﬂﬂ?ﬂ“l"m’ﬂ NNLUIANNAARIUNITNATOUATY
9 ]

Y o o A 1 Y Y Yy 1w A A
alli’)ﬂ'lﬁuﬂ‘ﬂ\uﬁﬂﬂﬂ?ﬁﬂﬁgﬂﬂﬂllagﬂmﬂ'lw mwa%mmmamunu% 76 VINADAU HIDAA

#lu 3,040,000 LMo



58920679: MAIJOR: ENGINEERING MANAGEMENT; M.Eng. (ENGINEERING
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KEYWORDS: COST REDUCTION/ VALUE ENGINEERING/ AUTOMOTIVE CLIMATE
CONTROL SYSTEM
ORAWAN SUKWANON: COST REDUCTION BY USING VALUE
ENGINEERING TECHNIQUE A CASE STUDY OF AUTOMOTIVE CLIMATE CONTROL
SYSTEM. ADVISORY COMMITTEE: KRITSADA PRASOPCHAICHANA, Ph.D. 116 P.

2017.

The purpose of this research is to reduce the cost of automotive climate control system
by using value engineering technique. The parts of Ventilation and Air Conditioning (HVAC) and
AC lines were selected in this case study. The primary function of the selected parts namely,
“Increase flexibility in AC lines assembly” “Support component parts of HVAC” “Support AC
lines” and “Fix AC lines” had the values of 0.11, 0.55, 0.61 and 1.50 respectively. Therefore, the
cost of components related to these primary functions had been reduced by 1) reducing the hose
length of front auxiliary AC lines from 228 mm. to 114 mm. and replacing with aluminum pipe,
2) changing the supplier of raw material of HVAC plastic case, 3) removing the join block of rear
auxiliary AC lines. After the improved designs were implemented, it was found that the results of
manufacturing and quality test passed the customer standard. Therefore, the cost of automotive

climate control system was decreased by 76 THB per each or 3,040,000 THB per year.
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UIANAA Front auxiliary AC hose: reduce hose length from 228 mm. to
114 mm. and replace with Al pipe .
MINAADILVY Offline LUIANNAA Front auxiliary AC hose: reduce hose length
from 228 mm. to 114 mm. and replace with Alpipe .
HAN1SNAABLLUY Offline LUIANUAA Front auxiliary AC hose: reduce hose

length from 228 mm. to 114 mm. and replace with Alpipe ..

15 ‘]Jﬂj;ﬁl,l,u’Jﬂ’Jmﬁﬂ Front auxiliary AC hose: reduce hose length from 228 mm.

to 114 mm. and replace with Al pipe

HaN13NAABALLY Offline HA11/511/33U1IANVAA Front auxiliary AC hose:

reduce hose length from 228 mm. to 114 mm. and replace with Al pipe
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4-10 HAN13NAADIVY Online 191051 §9U1UINNUAA Front auxiliary AC

4-11 msmaauﬁgi}ﬁﬁm%umﬁﬂ HVAC: change supplier of raw material

hose : reduce hose length from 228 mm. to 114 mm. and replace with Al pipe

4-12 msmaauﬁgi}ﬁﬁm%umﬁﬂ Rear auxiliary AC and heater line joint

block: remove join block

4-13 MINATOUNGINAMTVIUIAA Front auxiliary AC hose: reduce hose length

from 228 mm. to 114 mm. and replace with Al pipe
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* Ideas generation

* Input ideas into database (system) )

* Study ideas feasibility (OK or reject)

* Review customer impact )

* Obtain cost saving and investment from supplier

« Review business case ( TARR is over 25%) )

Confirm test items

Raise concern in system )

Obtain concern approval

» Test completed )

¢ Release P/Oand T/ O

* Functional built in production line )

e Implement ideas
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Sensor&Mortor

xpanded EPDM & CR-F

]
m

Motor Actuator

Header, End cap : MS-ALPP-622
Fin: MS-ALPP-70
Support : MS-ALPP-63
Tube : MS-ALPP-66 35
Tank: MS-ALPP-56 Fin: A3003-H14 (KS D 6705)

N Pipe :A3003T0-0 Reinforce plate : MS-ALPP-36-AA
é"f ‘ H Pipe : A3003

,I/ H Joint flange: A6061
< B
Cam, Gear, Link, Lever

Cam-Mode, Arm(Vent),Arm(Floor), Arm(Def), Amm(Temp), Lever{Floor), Lever(Def), Lever(Temp): Acetal

Cup plate, Cup trans, Plate : Ms-
ALPP-34-AA
End plate, Manifold : MS-ALPP-

{ o ] 2 1 1 14
AN 3-4 @’J’E)EJ”N“HHﬁ’JH‘]Ji%ﬂf)'Uﬂ@ﬂﬂlﬂﬂﬁllﬂi

EY

H 2 U 9 J
@n'i'l\iﬁ 3-2 fl'1ﬂﬂ'ﬁllﬁg%uﬁjuﬂigﬂ'ﬂﬂ"u@\iﬂllﬂi

@unumswamum ETTVITU‘EOEJNGI SUV 7 #

Y
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W A ﬂﬁuﬂﬂllﬁﬂﬂiu@nﬁﬂﬂ 3-2

HVAC

Item Picture Material

components

Total

Q'ty Cost/ Pc

Source cost
(Pcs) (THB)

(THB)

1 Blower case PP+Talcom

Local 2 80 160
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Total
HVAC Qty Cost/Pc
Item Picture Material Source cost
components (Pcs) (THB)
(THB)
Evaporator
2 PP+Talcom Local 1 100 100
upper case
Evaporator
3 PP+Talcom Local 1 110 110
lower case
4 Heater case PP+Talcom  Local 2 50 100
Separate
5 PP+Talcom  Local 1 20 20

heater case

6 Filtercover &1 1] PP+Talcom  Local 1 30 30
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Total
HVAC Q'ty  Cost/ Pc
Item Picture Material Source cost
components (Pcs) (THB)
(THB)
Evaporator
pipe cap
Heater tube
8 PP+Talcom Local 2 10 20
BRKT
Evaporator H
9 | , PP+Talcom Local 2 10 20
tube BRKT i
Deforce
10 PP+Talcom Local 1 40 40
door
Blower —
11 PP+Talcom Local 2 30 60
door
12 Vent door PP+Talcom Local 1 40 40
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seal

Total
HVAC Qty Cost/Pc
Item Picture Material Source cost
components (Pcs) (THB)
(THB)
13 Temp door g PP+Mica Local 2 20 40
14 Floor door PP+Talcom Local 1 40 40
Evaporator
sensor
15 - Import 1 80 80
(Temp L~
control)
16 - Local 1 90 90
(RSTR)
Blower
17 Import 1 550 550
motor
Heater tube
18 Local 1 8 8
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Total
HVAC Q'ty Cost/Pc
Item Picture Material ~ Source cost
components (Pcs) (THB)
(THB)
Evaporator
19 EPDM Local 1 12 12
seal
Evaporator
20 NBR Local 1 8 8
tube seal
Blower duct
21 NBR Local 1 4 4
seal
A/C duct
22 NBR Local 1 5 5
seal
Heater duct
23 PU Local 2 4 8

seal
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Total
HVAC Q'ty Cost/ Pc
Item Picture Material Source cost
components (Pcs) (THB)
(THB)
Rubber
24 Rubber Local 1 5 5
grommet
Heater pipe
25 PELD Local 2 3 6
cap
Blower door
26 - Local 1 100 100
actuator
Door motor
27 - Local 1 120 120
actuator A
Door motor
28 - Local 1 120 120

actuator B
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Total
HVAC Qty  Cost/ Pc
Item Picture Material ~ Source cost
components (Pcs) (THB)
(THB)
Charcoal
29 - Import 1 180 180
filter
Evaporator
30 AL Local 1 500 500
core
Evaporator
31 Rubber Local 1 24 24
mastic
32 Heater core AL Local 1 450 450
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Total
HVAC Q'ty Cost/ Pc
Item Picture Material  Source cost
components (Pcs) (THB)
(THB)

33 Gear - Local 1 80 80
34 Cam - Local 1 60 60
35 Lever - Local 1 50 50

2.2 ﬁ@tl@g (AC line itae Heater line)

2 ' . . A Aa o o 4
“Huﬁ')uﬂigﬂﬂﬂﬂ'ﬂﬂﬂlﬂﬂ AC line 148 Heater line Wiﬂ'ﬂljﬂﬂ'ﬂallﬂfl'] NoLDTI

o) [y o L d [ {
AUSUTDOUA SUV 7 N9 990 1NA 3-5



41

Suction and Discharge hose

THV
AC LINES
N

CONDEMSER ;
AG LINES /
h /

™,
* PRESSURE SWITCH
TRANSDUCER - AC LINES

Jumper and liquid lines

[ TR ————

{ 1 Qy 1 ) 1
NN 3-5 @]’J’E)fJN“If‘L!ﬁ’JH‘iJiSﬂﬂ@‘Uﬂﬂﬂﬂl’ﬂ\‘]“l/lﬂllﬂg

9 Y

v
o

a 1 J o [ 4 { 1A
AUNUMTHAANDLLDT (AC line (191 Heater line) #1%3UI08US SUV 7 N9 AeTu

aauanaluaisneh 3-3

{ Y 1 1
A1519% 3-3 iwmmawumuﬂszﬂamlm‘waueﬁf

Total
Q'ty  Cost/ Pc
Item Parts Picture Material  Source cost
(Pcs) (THB)
(THB)
Discharge
1 Al Local 1 250 250

pipe
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Total
Q'ty Cost/ Pc
Item Parts Picture Material Source cost
(Pcs) (THB)
(THB)
Discharge 5
2 A Rubber  Local 1 150 150
hose
Jumper
3 Al Local 1 600 600
line
Jumper
4 EPDM Local 2 20 40
line sleeve
Liquid
5 Al Local 1 220 220
line
Suction
6 Al Local 1 200 200

pipe
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Total
Q'ty Cost/ Pc
Item Parts Picture Material Source cost
(Pcs) (THB)
(THB)
Suction
7 Rubber Local 1 150 150
hose
Rear
auxiliary
8 Al Local 1 1250 1250
AC and
heater line
Rear
auxiliary m
9 AC and ‘ -! Al Local 1 32.5 32.5
heater line
Joint block
Front
10 auxiliary Al Local 1 500 500

heater pipe
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Total
Q'ty Cost/ Pc
Item Parts Picture Material Source cost
(Pcs) (THB)
(THB)
Front
auxiliary
11 Rubber Local 1 80 80
heater
hose
Front
auxiliary
12 Al Local 1 900 900
AC line
pipe
Front
13 auxiliary Rubber Local 1 80 80

AC hose

< 2 7 I 7 ¢ { ¢
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a 4 1
3. AATIZINTN (Function phase)
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A a 4 9 d'ay 1 ] 1] 4
A5 197 3-4 MTAATIEHHINNFUTINYTLNOVY0sVD T LT UDIMATDIUA

Y A ° Y A
e 5 ninh TWUNNIN
» ¥uaIU - - REE)
(vW) N3N Y wan 04
Y
soefu yuduneludues v
2 Blower case o
floanu MINTLUNN v
[y ay 1 4
Evaporator 30431 Fudumelugues v
1
upper case  1)03r U MINTLUNN 4
[y ay 1 4
Evaporator IONTY %uﬁaum&flué’um v
1
lower case  1lo9nu MINTZUNA v
[y ay 1 4
50951 Fudumelugues v
2 Heater case o o
floanu AMINTLUND v
Y
50950 Fudwmelugues 4
Separate
| Hloanu MINTLUNN v
Heater case
1 4
Hen ¥0a1103 v
A 1 4
| Filter cover 1la ¥0a1103 v
Evaporator - . .
1 1l NoLDS v
pipe cap
1] 1 4 \/
Heater tube 30931 Nouos
2
BRKT Yloariu MINTLUND v
[ 1 4 /
Evaporator TIONTY NoUDI
2
tube BRKT  loeru MINTLUNA v
Deforce o~ - . .
] e/ 1 ¥0uU1D7 v
door
Blower o~ - . .
2 e/ 1 ¥0uU1DT v
door

| VentDoor  (1la/ 1@ ¥oul05 v
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TETTALY v Wi Tuunnii
e FUAIU — - NI
(¥) N3N 1Y “an 04
a a ] 14
2 Temp door o/ Ua S LNIGE v
a a [} 14
1 Floor door e/ e F¥OUIDF v
Evaporator sensor v
1 ALY szuvlugues v
(Temp control)
4
1 LPM (RSTR) ALY szuuludues v
amuan  szuulugues 4
1 Blower motor .
iwh AuLo; v
Y
Yoariu Mven v
1 Heater tube Seal o -
Yoanu GOR v
Y
Yoanu M9 v
1 Evaporator seal o o -
Yoanu GOR v
Y % g
Evaporator tube oenu HUINYA v
1
seal %}JEN U GEN v
[ So
floanu 19357 v
1 Blower duct seal v o -
oanu GEN v
[ So
floanu 19357 v
1 AC duct seal v o -
oanu GEN v
[ So
floanu 19357 v
2 Heater duct seal .
oanu GEN v
a 1 4
1 Rubber grommet 1o YOOI v
A 1 4
2 Heater pipe cap 1o NouUDI v
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IEETRLY v Wi Tuunnhn
2 PYUFIU - .y LEVRLIN G|
(¥U) n381 U Wan 909
y ¢ v
1 Blower door actuator ~ AIUAU izuﬂu@uai
Door motor actuator g v v
1 VAN szuvludues
A
Door motor actuator g s
1 ﬂ’)llﬂiJ ﬁg‘U‘]Jsl,‘Ll{i]LLE]i \/
B
N304 Auazenq 4
1 Charcoal filter n
a9 nau 4
<
1 Evaporator core CERR AU v
Yoaru (e v
1 Evaporator mastic ”
Yoeanu WIvea v
1 Heater core ﬁ%)N mm%’au v
o d’ o 9 4 /
1 Gear VULIAADU ﬂ1§1/l'l\1'lu"ll®\1€§]l,l,@§'
o d’ o 9 4 /
1 Cam VULIAADU ﬂ1§1/l'l\1'lu"ll®\1€§]l,l,@§'
o A o Yy \/
1 Lever VULAADU ﬂ1i1/n\ﬂu"ll'ﬁ']\1ﬂ!l®i
1 ] 2 4
1 Discharge pipe TN UIBLDT v
1 ] 2 4
AINTU HIYULD T \/
1 Discharge hose N mmﬁﬂwqﬂclumi
RTPY v
senou
[ 1 %‘ J
1 Jumper line AN Wees v
Yoaru ANuFeu v
2 Jumper line sleeve >
Yoaru 111 v
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W 5 Wi Tuunnii
2 FUNIU - .y LEVRLIN G|
(FU) N381 U nan 304
1 1 %} 14
1 Liquid line AU wheues v
1 1 %} 14
1 Suction pipe RN UIYULDT v
1 1 9o’ 14
TINTU HUIULDT \/
1 Suction hose n mmﬁﬂwsjuiumi
i v
Usznou
Rear auxiliary
1 ] %’ 14
AC and heater  @9FU Wewes v
1 line
. o =R 1 4 /
Rear auxiliary 1A NoLDI
AC and heater v mmnﬂuszzﬁﬂu
GERR o 4
1 line joint block UDINBLUDT
Front auxiliary L 2 Py
TINTU HUIYULDT \/
1 heater pipe
1 ] %’ 14
AU whewes v
Front auxiliary "
4 ANuArgalumMs
heater hose N v
1 sznou
Front auxiliary L ¥ Py
AINTU HIYULBT \/
1 AC line pipe
1 ] 90} 14
AINTU HIYULBT \/
Front auxiliary -
4 ANVIANYAIUNT
AC hose N v

1seneu
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2 L a¥uanudu 40 11.02% 500 5.66% 1.95
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] 4 { { g 1 I 1 a 1
11é18 G, H, Q, 1,1, K, A, C, E, B %3397 3 vthivdnniimindeeinge duvihinasy

v K A [ 1 14 Y
vdaniesessunsueillszneulldlre PR, D
a PR o ¥ A L 9 ' ' ad

MIAATEHUHUANUNINVRININTY (F) sazaumu (C) WuNWavenual (V) I
ANINNIELTENIT 1 MUINATIAYEIIAINTTUAMAT (Value engineering) A1 Value

' yad Y 1Y = Ay oy
A3ANN 1 taaeldimu vinAtazaunuiaNuanmaaura uaio el mieves

Ao A Yo Aw R o L A 1 A o ' o [

VIHNNGIWIN NRFINITEIMHUANUA 1UNTEDNAT Value N1 2 w1hmsd sl

1 { lg’ 1 { { 4 o 9 g’/ 4 Q/ {
Tasdangunrhiuazdudiunnertouinoti luSul e luauaeudali daansien 3-9
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. y 2 a4 Value
No. DNYI HUM FUAIUNNYIVDI VALY !
V=F/C
Discharge pipe, Discharge
hose, Jumper line, Liquid line,
Suction pipe, Suction hose,
Rear auxiliary AC and heater
1 ] %’ 4 [
1 o TIFIUUGUD T line, Front auxiliary heater 0.23 Formrua
(pipe), Front auxiliary heater
(hose), Front auxiliary AC line
(pipe), Front auxiliary AC
(hose)
9 < 9 o
2 L TINANNYY Evaporator core 1.95 VONHUA
3 M a@¥uanuieu  Heater core 2.16 Famua
% d’
VUINADU
4 N m3H9uvesd  Gear, Cam, Lever 5.12 TRGRYAT
4
L3
1 14 Y o
5 S whawues Blower motor 1.73 VBN UA
Evaporator sensor
(Temp control), LPM (RSTR),
mmmwﬂué’ Blower door actuator, Blower v .
6 F v 0.76 UDNIUUA
o3 door actuator, Door motor
actuator A, Door motor
actuator B
Heater tube seal, Evaporator
o o 2 seal, Evaporator tube seal, A1 Value
7 G iesnuimen 3.70 '
Evaporator mastic, Jumper line 1NN 2

sleeve
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. y 2 a4 Value
No. 9AHT ©UIN FUTIUNNYIVDN HNA1 R
V=F/C
Heater tube seal, Evaporator seal, ,
o o 2 A1 Value
7 G Hosnuiivon Evaporator tube seal, Evaporator 3.70 ,
yINNI 2
mastic, Jumper line sleeve
Heater tube seal, Evaporator seal,
g e o~ Evaporator tube seal, Blower f1 Value
8 H  iesnuaess 4.94 ,
Duct seal, AC duct seal, Heater UINNI 2
duct seal, Evaporator mastic
g e v f1 Value
9 Q ilesduanuiou  Jumper line sleeve 8.52 ,
UINNI 2
g e sl Door foam seal A, Door foam 1 Value
10 1 Hoanuueiin 18.62 ,
seal B, Duct seal NINNIN 2
-~ . f1 Value
11 J anouos Cap heater-rubber 28.77 .
1NN 2
12 K  n303fuazend Charcoal filter 1.76
v 2, Blower case, Evaporator upper
TOITUBUAIU
13 A g v case, Evaporator lower case, 0.55
Meluduas
heater case, Separate heater case
- . f1 Value
14 C avoaos Filter cover, Rubber grommet 7.65 ,
1NN 2
- o~ . Deforce door, Blower door, Vent
15 E  ila/aveuos 1.22

door, Temp door, Floor door
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A15197 3-9 (99)

. y 2o a4 Value
No. BnH3 b FudIuNineIvod NG
V=F/C

- o~ . Deforce door, Blower door, Vent
15 E e/ davosues 1.22
door, Temp door, Floor door

. . A1 Value
16 B HYNFDILLDT Separate heater case 12.17 ,
uINnNIN 2
N “ Discharge hose, Suction hose,
Lwnmm&wqu‘lu
17 P Front auxiliary heater (hose), 0.11
m3itlsznou

Front auxiliary AC (hose)

o < . Rear auxiliary AC and heater
18 R UVIANDLLDT 1.50
line joint block

o . Heater tube BRKT , Evaporator
19 D INTUNDLLDT 0.61
tube BRKT

9 o Y Y A

Weme: 1) Joiiua Ae Yemmuavesgnaazmsoanuuy simsUsunlasuzdwa

I ' ' a a o Y J =R 1o o
nsgnuitluediunnaellszaninmmshaulussunlSueimesagua 391 il
mM3U5u1lge 2) A1 Value 110071 2 Aie Tirh lilvihimsdSulganszlin value figaninegud?

[

A " 2 U ] [ I I
mmmmwumuﬂizﬂmJfJ’e)ffl,uSz‘U‘U1J'iiJmmﬁﬁﬂﬂuﬁmﬂumummmnN

e

o [

Y U { ) a [ !
N fJ’i:]?Qﬁ)@QﬁWﬂ"liﬂﬂﬂ'ii’N5]5116‘7314‘17]fﬁllTifluillﬂﬂnm'lﬂﬂﬁ%}ﬁﬁiiﬁ’ AIN13199 3-10
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No. YT Wi FudIuNineIvoq RN OV A VST I PR N STYESTRI P
N0IRU
1 K
RGN Charcoal filter 4
Blower case v
594951 Evaporator upper case v
v
2 A PUAIU Evaporator lower case v
Tudues
My uaLesg Heater case v
Separate heater case v
Deforce door v
U Blower door v
e/ Uaroq
3 E v Vent door v
o3
Temp door v
Floor door v
Lﬁlll Discharge hose v
ANNBATYGU Suction hose v
4 P
ront auxilia eater hose
Tums F iliary heater h v
Uszney Front auxiliary AC hose v
o = v Rear auxiliary AC and
5 R VYANDLLDT
Heater line joint block v
5995UN0 Heater tube BRKT v
6 D .
ues Evaporator tube BRKT v

=

wneig: 1) 1 1Usulge fe sudruinegitun
dananpnunImegitsdnuaziaunuminaoudig
msdslgalasunilas 2) T ldSulge
A Y o w v A9 1 Y

iHpanndednanmuganInndesaawen1vgn

aonalgau s lUd ey eunsalunsdszneuiiotoaiu (No-build condition)

le A Yo A

Y
]

Y A 9

v

9 1

A A 1 =

9y o
19 GITUﬁ'JUVIVITQE‘\!'JﬂthlﬂJHT

1 LBU

on lviimsdFudlgedunu iesanli
é = 9 1 1
gamatinnugumrenIsasuly

lvhmsdSulss

Y s
%’Jemuuasia BIYLUASAITNNUNIY
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g’/ Y o [}

a o 4 a [] Qy 1
mszaziugiin1s 19699 Ininauemsadwassannufaeg 9 Iudau Ao
1) Blower case 2) Evaporator upper case 3) Evaporator lower case 4) Heater case 5) Separate
heater case 6) Front auxiliary AC hose 7) Rear auxiliary AC and heater line joint block 8) Heater
tube BRKT 9) Evaporator tube BRKT
& 2 ¥ Yy ¥ A 9 s A o £ ¥y ¢ A
FIFUTIUNIHUATVNAUNIVDT 4 WINFU Ao 1) ﬁﬂQiU%Uﬁ’JUﬂ"IEJGlUE]LL’Oﬁ 2) Ny
A ] v K 1 14 @ 1 4
ﬂ’J'IﬂJEJﬂ‘ViEJHiHﬂ1T]J5$ﬂ’E]1J 3) VIANDUDT 4) T9ITUNDUDT

4 a
4. a5 9assARNNAN (Creation phase)

A o 2

I ) 9 J a @ AN Yo < Y
L“lJ‘Ll"]J‘LlG]'E]uGl‘Llﬂ'lfiﬁ'fl"l\“lﬁﬁiﬂﬂ'ﬂMﬂﬂﬂﬁ\?ﬂWﬂﬂVlﬂ’JLﬂi'lﬁWWuWﬂ anUvUaNYU
[ @ s Y 4 1 S AW Yo A v A 1 F) Y
’ﬁ’)uﬂﬁ$ﬂﬁ]ﬂiuigﬂﬂﬂﬁﬂﬁ]'lﬂ'lﬁiﬂﬂuﬁ gLeIllaznoLey ‘I/]Ul@ﬁ/l'lﬂ'lil,ﬁ@ﬂ@\?“l/lﬂﬁ'l’)ll'lﬂl'l\‘l@lu
o R =X 1 2 1 1 o o o £ & Y 4
I@ﬂﬂ'ﬂNﬂ\‘lWﬁ%ﬁ]ﬂﬂmﬂ'ﬁ]@ﬂ%uﬁ?uﬁ'l\? 9 LLﬁ%u'liJ'lﬂ'lﬂ'liﬂﬁU‘]J?ﬂ FIVUADUATINATIA
a A o & o y A = A v 9o awv a9 A o
ANUAAUITATINUVVUADUNITNINIUUUN 0 D3 2 VIVIHNHNTINGY Iﬂﬂﬂﬂﬁlm?‘ﬂ?ﬂﬂﬁ'ﬂﬂfﬂﬁ
= v A =~ ay U % d‘ A A '
llﬂ'lﬁi]@ﬂﬁ]ﬂfl'ﬁllcluﬂ'lfl'L‘].GEJ‘]JL‘I/]EJ‘]Jﬂ'Ii'E]E]ﬂL!,‘]J‘]JG]fuﬁ’J‘Llﬂ’]J OEM 81U ¢ N30i38nI
. .. $ o a Y ' ' s
Benchmarking activity Lﬁ'ﬁ)‘ﬂWﬂ'liﬂ'lll,u'lﬂ’ﬂllﬂﬂﬂluﬂ'lﬁﬁﬂ@]uﬁ/;luslﬂﬂ 9 Gumlmazﬁﬂmm

A998 197 NN 3-8, 3-9, 3-10 ANAIAY



A Climate : HVAC

» Comparing the component part of Brand A and Competitor

Input Idea in the yellow card

AR 3-8 #2961 Benchmarking activity d1%51 dues (HVAC)

A Climate : AC-line

» Comparing the component part of Brand A and Competitor

Input Idea in the yellow card

{ o ' 9 o ' 4 . .
NN 3-9 A0819 Benchmarking activity §1%151 No403 (AC line 1iag Heater line)
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Material and options
AC-Line HVAC
Vehicle Major Competitors Hose Joint Block Plastic case BRKT
SUV Brand A Rubber AL TD-20 TD-20
Competitor N/A N/A TD-15 TD-15

NN 3-10 AI9Y19 Benchmarking data

o ES a 1 o 1Y a J I
UAINNUUUUINNUAANN ) ﬁ]ggﬂi’JiJi’J?Ju'lvl‘]Jﬂﬂﬂiﬂ\i!mgjlﬂiigﬂﬂ?'mlﬂullﬂ
1dqell
9 4 a . A a o v A
MIATNATIANNUAN (Ideas generation) NONIITAUTVUFI AIA13199 3-11,

A1319% 3-12, 157197 3-13

{ . o £ v 9 4 . o 1 14
AN 3-11 Function im‘m%umumﬂiu@uai 1ae Function I033UNDUDT

'
A o

Aq Y o Y
ﬂ?ﬁﬂﬂﬂllﬂﬂﬂi‘ﬂ@gﬂluﬂﬂﬂﬂu mi@@mmuwumﬂ%ﬂmmu

Blower case, Evaporator upper

Ideal: Change supplier of raw material
case, Evaporator lower case,

Heater case, Separate heater case,

Idea2: Change material specification from PP+Talcom 20%
Heater tube BRKT, Evaporator

to PP+Talcom 15%
tube BRKT (PP+Talcom 20%)

4 o £ ' 4 [ 1 s
NUBLYIA: lﬁ@\ﬁnﬂ Function i’fNi“]J"]fUﬁ'JHﬂ’]EJiHéll@i 11a¥ Function 3933UNBLDT L?]EJ'J‘{I,’EN

o { 1 a o a A Y o J a
ﬂ’]Jﬂ'l‘iL’]JaﬂULLWﬁQNﬁﬁﬂﬁﬂ%u@mﬂﬂﬂu %\WI'lfﬂii?ﬂﬂ?iﬁ%W\?ﬁiiﬂﬂ'ﬂMﬂﬂ
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A15719% 3-12 Function uANudargulumslsznou

Aq Y 1 @ A o 9
mseanuuunlgegluilagiiv mseanuuunin lgnauniy

Ideal: Remove hose and replace with Al pipe

Idea2: Reduce hose length from 228 mm. to 160 mm. and
Front auxiliary AC hose (Hose

replace with Al pipe
length 228 mm.)

Idea3: Reduce hose length from 228 mm. to 114 mm. and

replace with Al pipe

Y
9 [ v A 1

v v T

UUYLYIA: Lﬁ@\imﬂ!!,u’Jﬂ’J']iJﬂﬂﬁLﬁfJ’J‘U@Qﬂ‘UﬂﬁﬂW]ﬂlﬁ’JUﬁLWNﬂ’JWNgﬂﬁq@il‘lﬂﬁﬂﬁgﬂﬂ‘U
=< 9
Q

daHanoANENVBINELES Tdeslimsinanuevemeeglionuunulugiunesan

gnanvon 1

A . v = ' 4
#1379 3-13 Function 3UIANDLUDT

d' 9 [ @ d' o 9
msoonuuuilyegluilagaiv mMsesnuuunu lgnauny

Rear auxiliary AC and Heater Ideal: Remove join block

line joint block (Thickness 13

) Idea2: Reduce joint block thickness from 13 mm. to 6.5 mm.
mm.

Y
5. Vuilsziiiupan1uAa (Evaluation phase)
mmsdsgduradensnasanaunuinlasunlasvesnnuuianufauaz

29 v A

= 9 o I 9y a a o 1
llﬁﬂﬂl‘ﬂﬂﬂ UDA VDIINA LW@WTT’]'NNL‘]JUIITJllﬂ"l]f)\?l,lujﬂ'ﬂﬂﬂﬂ IﬂﬂWﬂ1iﬂ!’]ﬂﬂﬂﬂﬁ’N q YU
§

[l a a 2 1
AUNTN FITJ”I?J‘L!"IL%BE]@ ﬂ”l'iﬁll"lflllﬂgf mmmmsaiumiwammé’wamumu (Supplier)

wazmidsznoululaiiainisnei 3-14
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¥ =
AUNUN
AU Y AanIfe wasunlag
) FUAIUNUIWIN y , Y o o
UUIMN AINATIALDY I UDA UVBINNA
VAVE avilszanal
e
(V)
anae3.s  Usyuda Aoy
Aunugs  wnniwes
ﬁ’s:fﬂ V93 Tooling
13U
Temperature,
Ideal: Change Pressure,
supplier of raw Speed,
Blower case,
material Coolant flow
o Evaporator upper
7093 rate, Holding
2, case, Evaporator
BUTIU pressure,
lower case, Heater
molu Holding
case, Separate
RN time,
heater case, Heater
uay Cooling time
. tube BRKT, 1 3 " -
503951 muu 2 msidseneu - Avglsu
, ., Evaporator tube -
Nnouv3I Talcum NIV T
BRKT Idea2: Change 0 e Yo o~
MIATagl  ved tooling
(PP+Talcom 20%) material < 2 v -
AITULVIVU - AUNUY
specification B - "
FINUTNUA I UNWNVU
from A
UYON Talcum  1UDIIN
PP+Talcoml
20% YFunalu
20% to - y 2
UAITULUN NITHEDUBDN
PP+Talcom 15% . v
uanlsiznn Jag

Talcum 15%
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2, g - AUNUN
FUFTIUN AITUAA 2
i L y , wWaguias Y A .
HUIN HIWIM AINFITIALUDS VDA UVDINNA
3 Taglszana
VAVE NEUN
um)
=
anad 80 -1s2vidn -l
9 ~ A Il
AUNUEINGA  ANEANYU
v v v
- apvuADY VOIFUNUNY
Ideal: Remove
VBN VHUIAYTIUIN
hose and ey
NITUIUNT ‘1/1']114”1J5$ﬂﬁ]°ﬂ
replace with o
HWaAN Supplier 81N
Al pipe -
- iNA
Misalignment
a 9 1
Front VINUUDND
A ﬂ o v Y A 1
MUANY  auxiliary  Jdead: Reduce anad 56 FEHEAAUNY - ANUBAYU
gaviguly  AChose  hose length lums
M3 (Hose  from 228 mm. sznovanag
Usenou  length228 (o 160 mm. - 919NA
mm.) and replace Misalignment
a Y ]
with Al pipe UINUVOAD
v 9 A [
aAag 40 ﬂigﬁﬂﬂ@lﬁqu - ANNYAIYU
Idea3: Reduce
Tums
hose length
sznovanag
from 228 mm.
- 91ANA
to 114 mm.
Misalignment
and replace v
UINUUDND

with Al pipe
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L A

BUTIUN

Y A 0 o
NUIN HIUINM

VAVE

AUAA
9 4
adassauag

Wen

£ A
Aunun
wasuilag
Tawlszana

(un)

Rear

o = auxiliary
VA
. AC and
NnoLovI

heater line

joint block

Ideal: Remove

join block

afaN 32.5

Y
- AnTUADY
Msisenev
2, ., 4
FuaIUgoen

Supplier

919d9NA
NITNUAD
ANUAINITD

lumsiseneu

Idea2: Reduce
joint block
thickness from
13 mm. to 6.5

mm.

afaY 16.25

Usgndadunu

- fimldegs
lums
150y
[ J
HUWUN
19 hiduaae
MIAINU
2 -
NI FUNU
<
VIAaNLAY
Uszrdadunu
Y
1108
9Y o
- YMUUA I
9y
MINAATUINU
3 A
VIAANN
. 9
Supplier A28
NTLUIUMS

Hanilagiiu

9 A 2 4 a o 1w A a2 9
MU 1) AUNUALAIY Ao TagnAsia1daeg PP gan113a9 Talcum Woani)/suanisld

[

' Y
Ya9 Talcum ApwimamnUSuums1diag PP 019dIWane351A13a9 PP+Talcum 15% geiu
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Y ] ] 4
ua lunsaiiiiae PP+Talcum 15% 1510159071 PP+Talcum 20% 111099103 019im 3 930909
Y Aa 1 & = ) A v Y Aa o Yo Au A A s & o
gnMNUNaAeIMFBVIE FATILULTHNANAR TaguedriItetsmumsdesodag
PP+Talcom 20% W1NN313d9 PP+Talcom 15% 1ilofAnsauny OEM au « 1 ldfisimngnamn
2) Rubber hose H51AMNWININAI Al pipe 14199910 Hose H1a18 Layer LAz IUATLUIUMS
panFUFoU 3) DHUIANNARdINaAsM Y TZNOU ADIIININAADUNEATIVE D

anuihu 1 1aluSesnnuansavesmsdsznoulunssuIumsHansoous

A w9 A A a o Yo Aaw 9 A a '
miﬂuﬂuﬁuwumﬂaﬂuuﬂm T]TQU?ETIGIJ'ENQﬂWUﬂﬂﬂZi%Lﬁ]ﬂﬁ’lﬁﬂﬁﬂﬂ'ﬂ Quote one

q

v 19 A

A I [ ~AA Qy 1 @ 4 Y] .
pager taiunangiunsudungransuauluszuuliuemasosuasz1i Cost saving

A kY o 1 o dy [ A
mamazu"lmazgﬂm’mﬁemmzwmTﬂmhﬂﬁmc]sa ANNINN 3-11

Supplier Information

Supplier Name: I Country: |Thai|and Technical Contact:
GSDB Code: I Currency ITHB Commercial Contact:
. Part 1 Part 2
Part Details art art
PREFIX BASE SUFFIX PREFIX BASE SUFFIX
Old Part Number (Prefix-Base-Suffix) ABXX AAAAA BB
Vehicle/Usage

Quantity Affected Vehicle/Engine

Current Annual Volume Assumption

New Part Number (Prefix-Base-Suffix) ABXX ‘ AAAAA ‘ BB

*Vehicle/Usage

* Quantity Affected Vehicle/Engine

* New Annual Volume Assumption

Variable Cost Breakdown

Old ED&T in piece price. (if applicable)

Old Part Cost

Variance - material

Variance - labour

Variance - O/head

Variance - other (specify below)

Variance ED&T

Total Variance -35 0

AT 3-11 A29819 Quote one pager

A q v a < ! - 2 =2 v o a
e ldinmsdsziiunaluldegraazideauniu 39dosmss s
. . a o 1 A v 9 . Y ~
Evaluation matrix IﬂEJWﬁ]”ISm”Iﬂi]”Iﬂﬂi]ﬁ]EmN A0 1) ﬂigﬁﬂﬂ@u‘ﬂu (Cost saving): AUNUN

amnsoiszvda lduoauuannuaa 2) a1 (Quality): LUIANAATINTOTNHINIATTIY
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aunmauimuuald 3) anuawisalumsdsenon (Workability): tuinnuda lidawa

' o [ . < [ {
NIENUABNITUIZNDY 4) 3282a1MIMIUTULFI (Lead time): W5 I052 TumsUTunlaesu

Y Y
Tooling Taglimiinmslseiiiuaail
5 azuuu ey Tanudyunniga

4 azuu vaneaun Tianud

oy
!
' Y o
3 AU AU Ianudiagunais
2 AzuuW ey Ianuddy
oy

1 Y )
1 AZUUU HNIAINN AN

v

un

)
Hod

Hod

Y v
NAHUIIMTSsumsuFaaavtaazilave Tagizuanmslseumeuilave

o 9 (% v 9 Y 1w 4 @ @
Uszrdadununulszndadunu laminy 1 desmnnfFeuiisuiito@eanuuas

o o v 9 [ Y 1w 4 9 o Y 9 w
mmsSeuieuileselsendadunuiuguam laminy 4/5 iesnndidelianudiny
Y

@ v 9 q Y o w { 1%
ll'lﬂﬂllﬂ’lﬁﬂigﬂﬂﬂﬁunu 4 AU Ll@iﬂﬂj’lﬂﬁ’lﬂﬂl{}ﬂ’lﬂﬁq@ﬂﬂﬂmﬂ’lw 5 AZLUU NUU

o = v v d'
Tl'lﬂﬁ'Llr%EJll!Wﬂﬂﬂuﬂiﬂnﬂﬁﬂﬂﬂﬂﬁ@WiWﬁ‘ﬂ 3-15

d’ = a % \ 3
M15199 3-15 1WSeumneureaiavvesuaaz ity

3 oy AUAINITD 53821901
998 Usendaaunu AN . 5
Tumsiseney  viimsdsuilya
Usgndagunu 1 4/5 4/3 4/2
AUNN 5/4 1 5/3 5/2
AUAINITD
3/4 3/5 1 31
lumsisznou
32821901
. 5 2/4 2/5 13 1
VRNRESIEATRIER
5 3.50 2.80 433 8.50
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Y [ [l
nasnnuuihmImuuaelisuiomszauanudnyvowaazilade Taeih
azuuumsnFeuneumidavvoaazaateusdreras e azila e U ALY

= v 9 v v [ g}J
L‘]fifJ‘]JL‘VIfJU“]Ji%‘Viﬂﬂﬂunuﬂﬂﬂﬂ!ﬂ'lw msnumnasIeIdede lunuiag

(J ' o ~ o v 9 @ 4/5
aregmsmaseumesniladslssndaaunuiuganIn — =0.29
2.8

wamsufFeumeurealavveanazlaensaunu luuuiveuaziNasIu

1 o g I [ 0o v @ w {
Gumuﬁaxﬂﬂ%Efluumueumiﬁjwwamwmmm ‘ﬂ%ulﬁllﬂu38@Uﬂ31ﬂﬁ1ﬂi}jﬂ\1ﬂ'ﬁﬁﬁ 3-16

MINN 3-16 szAUANNAIAYYDIAAZ Y

ANUTINITD T80

3 Uszvida . EELT]
11998 ) AUNIN Tuns M5 593 .
AuNU 3 AnudAy
sznou Usuilg
1lsevida
v 0.29 0.29 0.31 0.24 1.11 0.28
AuNU
AUNIN 0.36 0.36 0.38 0.29 1.39 0.35
ANUAINITD
lums 0.21 0.21 0.23 0.35 1.01 0.25
1lsenou
FZYLIDIN
. 0.14 0.14 0.08 0.12 0.48 0.12
M3lsulga
37U 1.00 1.00 1.00 1.00 4.00 1.00

(% [

v o < ' A o o A w )
nnraszauanudnyIziu ldnusinvesdinite ldanuddynuaaninen
= A v 9 o v
Nga s99a9u1a0 Yszrdadunu anvawnsolumsiszneuuazszeznaniimsliulge
R RS
a ' . . =~ Y Y J Y N
M3152HUA MDY Evaluation matrix 9235z AULAzHANINUHINS 1AzIULIADY
a Q/ 1 g
uuaIANAR feae 1T
5 AZUUY HUIBAIU WINNGA

4 AZUUY HUBAIND WD



3 AZUUY HUEAINIT NAN

2 AZUUY HUBANIN fllf’JEJ

1 AzUUY WIenuN teoiga
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A 1 1 a 4 I~ ' A A 9 A o tg
ﬂ'lﬁﬂﬁgL?Jl!ﬂ1511f)\3LWIa3Llu'Jﬂ'J']iJﬂﬂL‘]Juﬂﬁlﬁa\?ﬂ'JﬁlﬁJl'ﬂu%"IﬂFJTfJﬂLﬂfJ'J‘ll’E)Q 10 IAHD

4 . 9 Aa Qy 1 . % o a o I'd
(Buyer) 13209V 308UA (Manufacturing) HHAA¥UAIY (Supplier) U5V auaziinnnmanum

(Product development) LAz AMNIN (Quality) #911n131521 UMY Function 1 18Ymsfa@en

Yy 9 Y o A A ~
VAUV NAU AINTINN 3-12 HINN 3-13 NNN 3-14

M13 N Evaluation matrix

Aunu 52021081
vy . = auaw | msidseneu
UINUN = (Cost (Lead
& (Quality) | (Workability)
saving) time)
sEAUANUTIALY
0.28 0.35 0.25 0.12 59 | @unug
& 3 5 X X X
£ g
© g 4
Z =
s E 3 X 476 1
€ B
; Yt
£ 8 2
& £
= 3 1
U (AIXUBDU) 1.4 1.75 1.25 0.36
o g
o X
O g 2 & 4 X
N S S g
TS 5 £ 8 3 X 3.29 2
(e o 8 <
= & = B
c = B & 2
& = T M~
S & g
- <
g 1 X
U (AIXUDU) 0.28 1.40 1.25 0.36

{ a ' a o £ ' 4
ﬂ’]Wﬁ 3-12 miﬂizmuﬂwmuuaﬂ’nuﬂ@ﬁum Function ‘im‘iu%uﬁaumﬂsluﬂfu@mag

o J I'd
Function 9933UNDLUDT
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o & J 4 o ' ¢ A o £ J
Function 36\13U%Hﬁ’)1&ﬂ1811&€ﬂ!85&ﬁ$ Function 5933UNDLOT Lﬁﬂ’)‘lgl}ﬂxiﬂﬂc]fuﬁ?u

Plastic case A114 g

1. dszndadunu: uuaanuaan 1 ldmslsendadunugangadald s azuuu

U

A A o A = Y 9 =
LUUINNUAAN 2 31ﬂ13ﬁﬂlwuﬂqqﬂﬂgl!uuu@ﬂﬂq@

A A Y Ao A Y I @ a 1 A
2. AUMN: LUINNUAAN 1 611’7Waﬂﬂ!ﬂ’]WﬂﬂﬂﬁﬂlWﬁ’]gﬂQﬂQLﬂu’JﬁﬂlﬂulLﬂLﬂaﬂu
Vv

q

v

1 d' 1 =4 Y 1 a d' = % A
urasnu e 24 5 avuuu amuwinuaai 2 InMsdsuaa Talcom a4 5% 150
o Y < a Y
dszna 1 Tu 4 hldanuuiwssesnanaananad 391% 4 aziuu
a T 1 9
3. anwansolumsisznou: pouwinnuda ludiwansznuaemslsznoud
I 4 QA Y o A a = yy
uoilusnousd msziluGeswesiag misenuuudunilouan 31914 5 azuuu
o @ a { Y 9 @
4. 3zoza1INIUTvlTe: uuaanuAai 1 tay 2 dodldgarlumsdsvilg
A 9 o o a 4 . = Y1 o I a a [ S 3 '
(MEIVDINUMIUTUNITUNDTVDI Tooling DanIaquiluriiaduuanlosiguaiumey
. ] o 9y 9 o e Y
Me1u (Compounding) 819 limiounu desldszeznaidszunm 2 dda 114 3 azuuu
NAIINIINITUsZIU HATINALUUUYDILUIANUAATN 1 (Change supplier of raw

{ o a L H ]
material) 1n7iga egniden lilihmsnadeungeiluuni 4 ae'ld

M13 1N Evaluation matrix
Aunu 5202181
v 2 auam | mslszney
UINUN = (Cost (Lead
& (Quality) | (Workability)
saving) time)
FZAUANNTIATY
0.28 0.35 0.25 0.12 59U | SHUS
o —_—
z < 5 X
£ £
© = 4
=08
< (5]
= om = 3 X 2.82 3
e 2 &
= =
S 8 2
[ew [
S 2
= F 1 X X
U (AIXUDU) 1.40 1.05 0.25 0.12

AMNA 3-13 M3UszuA1v0LUIANAAYDY Function tiuaNudangulumsilsznoy
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$19N Evaluation matrix

Aunu 202181
y . o Aaan | mylseneu
UINUN = (Cost (Lead
& (Quality) | (Workability)
saving) time)
JEAUANNAINY
0.28 0.35 0.25 0.12 | 571 | éunug
8 E 3 5 X
o] <
o} 0 a
~ 8 2 ol 4
.. (=W
e E B &
g & ° Z 3 X 3.18 2
(&= ﬁ g =
5 -
c 5§ o Z 2 X
(e — O
= 2 3 1 X
< é =
59U (AIXUDU) 0.56 1.75 0.75 0.12
8 £ o
g F & i .
o
= Q2 gl 4
A 8 T B
= £ 8 =
= & 5 Z| 3 X X 3.46 1
e = £ <
2 & & =
& 5 x *| 2
-
= & 2
= E 1 X
Y
594 (AIXUOU) 0.84 1.75 0.75 0.12

NN 3-13 (90)

' H Y
Function 1WuA1MBAguIuMsUsznou MeaoanuBudIu Front auxiliary AC

hose

=

1. dszrdadunu: uuaanuaai 1 1¥mslszvdadunugangamsiziil Rubber

g‘/ = 9 a d' =
hose 09NNINUA 3914 5 AzUUY LLIANUAAT 3 AAAIIWEII Rubber hose 09N 11 50% 1fig
o 1 3 = & N =2 q ¥ a A
daduilunsarilavesanuaausn 3919 3 azuuu uazANAAN 2 99A1WE1I09 Hose

o011 30% 3919 2 Azt
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2. QUMW LUIANUAAT 1 D1VAIHAADANN NN 1ZHIN luTianudarguaelu
@ a Y 1 o 1 1 Y a SO
msilszneu winauenzlsznouusnudeaevosnonss 14 Mimigay dawaliinaneisa
Y 1 Y= q ¥ ' a A o v A '

asatoan g 39ldnzuny 3 AzuuL uALLIANNAAT 2 1ag 3 deansn Iianubagu
1 YR (L) 1 & a 9 1 = 9y
aomitlsznou1ave hidwadensiiusnadons 3914 5 azuuu

3. anvansalumsisgaeu: uuInnuAaN 1 aanansznuaensliznoune

4 ) 2 o YN 1 A 1 =< ]

1051M31211 Hose ponnanuaii 19 lilinnudangulumsisznou 3914 1 azuuu

a { 1 1 ' S Q3 1
uuIAMNAAN 2 1ag 3 PN dINaNTENURMIUsTNOUDLDIANTPEINTIZIARAAIINET
294 Rubber Hose 34 1WAz 3 azuumminy

4. szeznaniimsdiulye: gouuianuasdesldnarlumsdsunaen Tooling
& q9 A A v R g Y Vv
Falgnanlszinm 1 woummieunudald 1 azuuminu

NAIINIIMIUT2NU HATINAZUUUYDILUIANUAAN 3 (Reduce hose length from

228 mm. to 114 mm. and replace with Al pipe) unfiga agmaen liimsnaaeufigailu

Unh 4 a0
M15 N Evaluation matrix
Y
AunNu
s . 3 AN mstlsznen | szezm
HUINUN = (Cost
2 (Quality) (Workability) | (Lead time)
saving)
FEAUANNTIATY
0.28 0.35 0.25 0.12 5 | AunUg
4 5 X X
]
5
p.d. » 4 X X
—_— Q
s 2
s = 3 4.40 1
= .
2 .9
o 2
(e
S
= 1
U (AIXUBDU) 1.40 1.40 1.00 0.60

{ a ' a @ ' 4
ﬂ']Wﬁ 3-14 ﬂ'liﬂi$liJuﬂ'l"U’E]\?ll,u’Jﬂ’J'liJﬂﬂ"U’fN Function ﬂﬂﬁﬂﬂﬂllﬁ)ﬁ
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91319 Evaluation matrix
Aunu 5202181
. z uam | mslszneu
UINUN = (Cost (Lead
2 (Quality) | (Workability)
saving time)
JEAUANNTIATY
0.28 0.35 0.25 0.12 S| AU
s £ 5 X X
g L E
~ g = 4
Nl !
= o °
& £ ¢ 3 X 3.96 2
(= .
=z 3 E
= £ |
E 2 o
g
z 2 1 X
37U (AIXUDU) 0.84 1.75 1.25 0.12

NN 3-14 (90)

[ ' s = o £ |
Function 3U8ANBLBS N8IVOINUFUTIU Rear auxiliary AC and heater line joint

block

]
=

1. Uszndadunu: iwnnudai 1 IWmsdsendadunugefigamsizii Joint
block 88nHanuA 3914 5 ALY LWIANUAAT 2 AAAITIAIUIUIVES Joint block 50%
Uszndadunulfas inilsveauianudad 1 3419 3 azuuu

2. AUATN: LHIANUAAT 1111 Joint block pRNBIVTIHAREMIRAFEUTT0IN
m3duiagnssnuiuvesienainasneudim 3917 4 azuuu nwanufad 2 fnadl
Joint Block U8asauesegudiivauaannimumuing 50% 34 hidawademsduvesnionns
3919 5 azuun

3. anwamsalumstsznen: uuaanuAai 1 dawasemsilsznourienes
idndonimazieiind Bracket adufiTuiadaomuiu 5917 4 azuuu uwannudad 2

6398 Joint block aguAYLIAANNHLIAARI Wdenanomsilsznoy 391F 5 Azuuy

4. szoznanimsdiulye: nunnwaad 1 lidedldnalumsdsulyansizun

l3idea152n0Y Joint block 39417 5 AzUUY LALLIANNAAT 2 AB9¥M5USVWAsY Tooling

V04 Joint block 4 1¥5zezna1lszuna 1 wou 3917 1 azuuy



76

NaIINMINMIUsZY HasINAZUUUVDIUIAMNAAT 1 (Remove join block) WM

A = = o a o - 1
N Jegnidon lilvhmsnageungailuuni 4 ol

Y o @
NUYLYIR: m’iﬁlwﬂmuuizﬂznmmmiﬂiuﬂgﬁ

5 azuuy: lidoainslsulga tooling

o @ . @ 4
4 azuuu: Mn31U5u149 tooling 1 dian

o [ [ 4
3 Azuuu: 13150139 tooling 2 Falan

o [ . @ 4
2 Azuuu: 1n315D1/39 tooling 3 Falan

Y
1 Azuuu: 105050159 tooling 1 @eudiu il

a 9 P = A o a L ~ [ ~
ﬁ?ﬂlluﬂﬂﬂ'lllﬂﬂﬁﬁ%‘iﬁﬁﬁﬂWQﬂﬂﬂlﬁ@ﬂlWﬂuWUlﬂT]ﬂﬁE]Ung]uiu‘Uﬂﬂ 4 ANA1TNN 3-17

~ a 9 P [ =}
ATNN 3-17 LUIANUAAT I WA TTIANNIUNITAALADN

P v
FUAIUNUINI VAVE

a [ St
ANUAATINTTIANHIU

v A
NIIAALADN

Yy
seafusudIunelug

ues uazsosSunouns

Blower case, Evaporator upper case,
Evaporator lower case, Heater case,
Separate heater case, Heater tube
BRKT, Evaporator tube BRKT

(PP+Talcom 20%)

Ideal: Change supplier of raw

material

Idea3: Reduce hose length

MNANUTATGY Front auxiliary AC hose (Hose
from 228 mm. to 114 mm. and
Tumsilsznou length 228 mm.)
replace with Al pipe
o < . Rear auxiliary AC and heater line
vVIANDLUDT

joint block (Thickness 13 mm.)

Ideal: Remove join block




UN 4

=< ;a v
HNaNIIFANHIIVE
o v A a 9 L ~ 2K o 1 Z’,
INMIUNTUBLASAARONLUIANUAAT T NATIA IUUNT 3 WHINFIUNATDU
a 4 . . A I A [ Qy A o
HAagngIu (Investigation phase) LWEJL‘iJuﬂ'IﬁfJuﬂuﬂﬁ'ﬂiﬁﬂ@‘ULLﬁ$ﬂﬂlﬂ"lW‘llfNGD'u\ﬂu!iJm/I'l
o J 9 1 o Y a FY 1 = g’/ dy [ gz
ﬂ'lﬁ‘lJ§'$ﬂ’é]‘Uul‘IJﬂ’UﬁﬂﬂuﬁLLa'Jﬂ%ubJVIﬂﬂLﬂﬂﬂﬂJﬁﬂuﬂ'llm']\‘] ] BPIVUABUUITATINUVUUNDU
P v
MIIUIUN 3 09 5 veIUTHNATITe
g a J @
TUNATOULLAT NG (Investigation phase) Ysznouals mssudumslsznou
L4 a o
Tularimswaa (Workability) HAZMINATDUMNTDAINUA (Test requirements)
A W 4 a e
1. mygudumstszaenlulaimsnan (Workability)

TIMTVUUINUAA Rear auxiliary AC and heater line joint block: remove join block
1ag Front auxiliary AC hose: reduce hose length from 228 mm. to 114 mm. and replace with Al
. a Y o 7 A > = 9
p1ipe LﬂEJ'JGU’ENﬂ'i.lﬂ')'lll?f'liﬂiﬂéluﬂ'liﬂﬁgﬂ'E]’Uii]EJ‘LW’]!Wi']$3Jﬂ'l§l,ﬂﬁfluuﬂﬁ\1ﬂ'li@@ﬂuﬂllﬁ]\‘l@]ﬂ\i

9
nmivmaaﬂu"lmfmiwa@ Al
1.1 UUINNUAA Rear auxiliary AC and heater line joint block: remove join block

Y H

U 1 ATIVAOUANNYNADIVOULIANUAA
! o a [ o Qy
ﬂﬂuﬂuuuﬂﬁ‘ﬂ@]ﬁfN‘ﬂNWi}’qmﬂ%$ﬂ1ﬂ1‘iﬁi’Ji]’(?fE]‘Uﬂ’NilQﬂﬁ@\ﬁlﬂ\ﬂfﬂ\ﬂuﬂﬂaﬂﬂ
d' Y [ 1 Y a a d‘ o ay (% 1 é a
LWE]“]J’E]\?ﬂuhlilclﬁlﬂﬂﬂ’ﬂllW@WaW]LN@HW%HNU@]’J@EJNN1VWI'Q’0\? SEILUINITUAA
Y
Rear auxiliary AC and heater line joint block: remove join block ¥uUAa 13T Joint block

U d’
PNNINN 4-1

Current Proposal

AN 4-1 LUIAUAR Rear auxiliary AC and heater line joint block: remove join block
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[
=1

Y
TUN 2 A3FADVANUNS DUNOUININIINAADA
g 2 v A A o - P Y qyy A4 9
vuaoutiilunslszguiunuaumemmaesounioutazud lviehonnedo
NIIWNUNTIINTNAQDIIUIAIINAA Rear auxiliary AC and heater line joint block: remove
.. 7 2
join block lu'laimsnan
A = a Aq ya Y 9 o s A
aB 1T wazdeavesuuIaNuAatl I iuOu Idh leaseaingiseden e
POALLLUNTNAADILAZ MHUATANADININTATIVAOL
Y v
VUN 3 9ONUVUNITNAADY
Y
1. FUNUNAADIZYNIATEN A0 Supplier LAZATUNMSNATOUANYOIHLA
Y
2. Aansrheesnuuvazihyuanuinlimaansrhenas uazndanulu
4 a 4 o 1 @ o
Tarmswaameiimsdsznou tazaitaaaunwiinnulanuendiuinlumslszney
w3l
o o Y A
3. W1M3 Hold sasuan 14 1uninaaounsnsiaaouaunn
o { 2 o 2 o P
4. NA991NNI08UAYNINIMIYIZNOVLAZNATDUMNTUADULETVANYT DL
a J 9 o =) 3’, a ~ o = 1 1
marmnsthesonuuuszan lvinminstnasudnase aseusnanimslasuulasindawa
1 A 1
ADAMUN NN O 11)
o 1 d H o 4 1 [
5. M3 Un-hold n3olasssnsuanlerimanaasauioasusy 116a Dealer
9 v
VUN 4 AUUUMTNAADY
o a g’/ d' 9 ZIJ d' d' )
msnaaeazgnandumsamtuasui ldnamu 13 ludun 3 meoh
Qy % [] 9 4 [ o 9 = Qs’ 1
M3lszapuruUaIewt I lusosud 1andUIINITNAADIABINNITATINADUFUIIUN

Fluldauinldeenuun1inie lu danimi 4-2

Current Proposal

MU 42 AUHUNITNAADUUIAIINUAA Rear auxiliary AC and heater line joint block: remove

join block
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Y] v
v A

VUN 5 ATIVAOUNANITNAADY

UUIAINAA Rear auxiliary AC and heater line joint block: remove join block 3
dawansznuaenNuenlumsdsezney Seuamuteimualumsyseneu

1.2 uuIANUAA Front auxiliary AC hose: reduce hose length from 228 mm. to 114
mm. and replace with Al pipe

991N LI NUAATT T DD NLULULIAAIINE 1AL AUMIUDY Rubber
hose l10199 A aHanDN315ENOVBE1ININ TadpauLIMINAasuily 2 uDY Av Offline trial
182 Online trial

. . =3 d‘ o w cfd' "W Y ] a (=1 [
nugLKe: 1) Offline trial AO ﬂ1§‘1/]ﬂ€1’ﬁ]\1‘1/]“l/ﬂﬂlliﬂﬂu@]ﬂ]lﬂllﬂﬁlgiuﬁRIﬂWiWEﬂW u,az"lmmim

& . . S Ao o S ] a a -
ll@ll]lﬂEN Dealer 2) Online trial A® fﬂi‘ﬂﬂa’E]\1ﬂﬂ?ﬂﬂiﬂﬂﬂﬁﬂﬁ]giﬂﬁﬁlﬂ?iﬂﬁ@"l]ZN Lazsy
msaenonl1ds Dealer

Offline trial Lt1IAUAA Front auxiliary AC hose: reduce hose length from
228 mm. to 114 mm. and replace with Al pipe

) H

GU‘L!ﬁ 1 15]5’J"l]ﬁ@“]Jﬂ’)'lll@,ﬂg]}@ﬂﬂmﬂuu’lﬂ’l'mﬂﬂ

v

ﬂ'f)l!ﬁ”lluuﬂ”liﬂﬂﬁ'ﬂ\‘l‘l’l”l\‘mi}’ii]ﬂ%g‘ﬁ”lfﬂi@'lS'Ji]ﬁﬂﬂﬂ'ﬂllgﬂﬁ@ﬂﬂlﬂﬂ%uﬂu@nﬂﬂ%‘l
A Y [ 19 Y a A A o Qy % 1 =< a
LW@’]J?Nﬂullllbl‘ﬁlﬂﬂﬂ'ﬂilNﬂWﬁ1ﬂlM@uT%uﬂu@nﬂﬂNMTﬂﬂﬁ@ﬂ BIUSUINNUAA Front

auxiliary AC hose: reduce hose length from 228 mm. to 114 mm. and replace with Al pipe

Y vy v v
ﬁymmﬁmﬁmmﬂmmmwm Rubber hose Nd1a1 50% ﬂWﬂ%uQWUﬂfﬂiﬁJu AININT 4-3

Current Proposal

NN 4-3 LUINUAA Front auxiliary AC hose: reduce hose length from 228 mm. to 114 mm.

and replace with Al pipe
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[
=1

Y
VUN 2 ATADVANUNS OUMTINNINAADA
g 2 v A A o - P Y qyy A4 9
vuaoutiilunslszguiunuaumemmaesounioutazud lviehonnedo
NIIVNLUNTIINTNAQDIUIAINAA Front auxiliary AC hose: reduce hose length from
o a
228 mm. to 114 mm. and replace with Al pipe Tu'lavimswan
A = a Aq ya Y v o s A
a5 11T wazReavesIANuAat Id v Idh laassaniagiseaen e
POALLLUNTNAADILAZ MHUATANADININTATIVAOL
Y v
VUN 3 9ONUVUNITNAADY
A I . ay ] 1 1] S Y '
iesnnifumsnaaeuy Offline Fuamaz lugniaselinusnsuandesds
% I~ Qy i o ] ]
1ou1An Dealer 3 uruanundluldmumnaaey
Y
1. FUNUNAADIILYNA381 1Ay Supplier
a 1 o Qy 9 a 1 a [ 4
2. Aenirheoenuuuazinsuauinlimaiainsdhenaa tazwdsaululaid
a d' o 1 [ =) o A 1
MIkaaieMIlsznou uazastasuNwinauiaNuendnlumsilszneunselu

2 o 3 9 0o £ J
3. TONIINNINITNADDUFTIADIUIFUIIUDDNIINTDYUA

Y H
CA=

VUN 4 AUHUMTNADD
) a g’/ d' Y Z’, d' d' )
msmam%gﬂmmumimmumauw"lmmmu"lﬂmuw 3 IWDNINIT

Qy (%3 1 4 L o Qs’ 1
ﬂizﬂ@wymmm@ﬂmﬁ'ﬂﬂ“lumﬂum LW]ﬂﬂu%Wﬂﬁ‘ﬂﬂﬁ@ﬂﬁ)@\iﬁf‘lﬁﬁi’lﬁ]ﬁﬂﬂ%u\‘ﬂl‘l’ﬂ

Fluldauinlaeenuuu1inie lu danimi 4-4

Current Proposal

NN 4-4 MINAADULVY Offline LUINNUAA Front auxiliary AC hose: Reduce Hose length

from 228 mm. to 114 mm. and replace with Al pipe
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9
%

muﬁ 5 ATAVADUNANTITINADDY
Front auxiliary AC hose: reduce hose length from 228 mm. to 114 mm. and replace
with Al pipe a3 19ANueAReM5YszneY e luiumutamuaveIAINE T
4 @ a ]
Tumsiseneusosud (Workability) wiinaudeeldnanulumsdseneuasausnudens
1 4 N o ] ] a ] ] 4 . [}
ﬂlﬂﬂﬂﬂl!@ﬁlﬁ@\i%'lﬂﬂ'lﬁf)f)ﬂlmﬂ‘ll@ﬂﬂ'luﬁuﬂ Hose ﬂgllﬂﬁﬁﬂﬂ‘ﬂﬁL’Jﬂ!‘lsll@ﬁﬂsllﬂﬂﬂﬂllﬂﬁ “?\11111
' A A ' ] @ 1 Y a P
ﬁ13J15ﬂﬂf?ﬂiuliﬂﬂﬂlﬂﬂﬂ’ﬂllﬂﬂﬂquiuﬂﬁﬂizﬂﬂﬂqﬂiﬂﬂuﬂ mmzmwaimﬂmmsm
A T A a 9 1 1 =1 Yo o o a ~
Luﬁ]ﬁiﬂﬂﬂ1iﬂ5$ﬂ@ﬂqﬂﬁuﬂﬁiﬁﬂinmﬂlﬁlﬁﬁ]m’EN‘I/]’ENL!@? ﬁ]q‘1@1mmuuzmmﬂ’maﬂimua
1 4 a [ 1 o ] Y 1 3 LY {
Tudruved laimswanIvumsUsunlasudmiiaved Hose 1 1ndnudoaaunyuaaning

9
4-5 HAZNINTNARDIONATI

Trial Result

MFG feedback :

Current - First 35 3 team we reviewsd the current design released part ftment. Part was fitted with e3se and no issues 3t the
Joint.

Proposal - Joint was able to be made but with difficuty and with risk of seal damage. Block coupling stud was scraping on the pad
fitting hole on AC fines causing high effort to push the fittings together. Possible damage to stud thread and/or seals.
Observation - The shortened hose was not in optimum position (away from joint). This fimits its benefit. If supplier can re-position
the shortened hose closer to the joint connection point, the outcome would most fikely be improved. Team agreed that further
work is needed on this option.

Suggestion:

re-position the shorteaned hose closer to the joint connection point

Remark : Required
further studyon
this option

NN 4-5 HANTNAADAIVY Offline LLUINUAA Front auxiliary AC hose: reduce hose length
from 228 mm. to 114 mm. and replace with Al pipe
g’/ t:' v a
T 6 Usulauinnuna

= Y =KX o 9 [ a Y a a
“I/n\Wlllﬂ'ﬁ]'ﬁ]ﬂll‘ﬂ‘ﬂ%\TLH"UﬂLﬁu@lLu%ll'lﬂi‘U'ﬂ'E\HLu'J‘ﬂTlllﬂﬂGl‘ﬁllﬂi%ﬁ“l/l‘ﬁﬂ'l“l/\liﬂﬂ

2 o =
YUAININN 4-6



Proposal 1 Proposal 2

NN 4-6 U5 ‘1J°1J§ AUUINNUAA Front auxiliary AC hose: reduce hose length from 228 mm. to

114 mm. and replace with Al pipe

meiinanIdvasiinsnaaoau Offline vas5ulgauuInauaa Front
auxiliary AC hose: reduce hose length from 228 mm. to 114 mm. and replace with Al pipe #1714
) 1
JunouNNa1INTINAY HanInaaenasnnlsulyuuinnuae ludiwansgnude

2K Y o v A
anvenlumsdseneu JeiuauTemvualumsdseneu asnmini 4-7

Front auxiliary AC lines Off-line trial after design improvement

MW 4-7 WaNMINAABIVY Offline HA191NF1U33U1IANWAA Front auxiliary AC hose:

reduce hose length from 228 mm. to 114 mm. and replace with Al pipe

82
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Online trial 1UIAUAA Front auxiliary AC hose: reduce hose length from 228
mm. to 114 mm. and replace with Al pipe

9

VUABUMINADBIILHUDUNVLUIANUARA Rear auxiliary AC and heater line

) Y H
joint block: Remove join block !LGI‘1]3!,1/‘11]fﬂﬁﬂiﬂﬂﬁﬁﬂ‘vu\ﬂu“ﬁﬁ1ﬂ1ﬁ1ﬂﬁﬂﬂﬁflﬂ@ﬂNagﬁlﬂﬂ
49! 9 dl A 1Y Qy % 1 d‘ ti' o ]

NWﬂﬂluTﬂﬂi‘mﬂifNiJ@ CMM Gluﬂ']ﬁ’)ﬂ‘lﬂl\ﬂuﬁ'lf)m\i He91nMIasuulasduruaves
Rubber hose HAZINUANLEIIVO4 Al pipe NNALNYIUFIUYDI Rubber hose Ngnaaveon i)

[ A A 2 9 @ o U @
PNNINN 4-8 LLIagNINN 4-9 L'Wﬁ'walfuxﬂu‘ﬂﬂﬁ@\iﬁ@ﬂgﬂﬂigﬂﬂﬂulﬂﬂllfiﬂﬂu%tlﬁgﬁﬂmaﬂqﬂﬂﬂ

- [ Frlii]

Dealer

X

- T M / M1 F N M0 meg
] _-I,' Fe——— - / 4
e T ] e T T =
L1 —
. -_'_'_.--'"J-_____-_:.:_r—'| o T _a_»-i'- I
e \FT o I I e i e
| - =
Fp T ¢ |
1 MZ
1]
-..'
Fia |
XLl KR X0 L1 HERI0

X =3581 mm.
Y =-69.5 mm.
Z=738 mm.

X =3435 mm.
Y =-90.1 mm.
Z=749.9 mm.

v Y
NN 4-8 izuﬁnmmmiaﬂ%mmmﬂamuu Drawing 116 CAD
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Sample X Y z Radius
Spec 3435.0 -90.1 749.9
Min 3430.0 -52.1 744.9
Max 3440.0 -88.1 734.9
1 3432.450| -90.224 | 749.187 30
2 3437.831| -88.509 | 749.037 30
3 3432.380| -85.420 | 750.231 30
4 3431.941| -88.245 | 748.992 30
M1 5 3435.400| -88.393 | 749.252 30
6 3432.051| -89.546 | 749.695 30
7 3434.321| -88.412 | 747.917 30
8 3430.388| -90.598 | 749.042 30
9 3432.547| -88.108 | 748.753 30
10 3437.262| -91.061 | 747.670 30
Sample X Y z Radius
Spec 3544.0 -79.0 738.0
Min 3535.0 -81.0 733.0
Max 3545.0 -77.0 743.0
1 3542.802| -78.127 | 738.299 30
2 3548.466| -78.919 | 738.487 30
3 3541.020| -78.130 | 738.271 30
4 3547.789| -79.078 | 739.424 30
M2 5 3548.668 | -79.598 | 738.502 30
6 3541.898 | -77.454 | 737.872 30
7 3548.667 | -78.641 | 739.036 30
8 3541.399( -79.259 | 738.938 30
9 3548.514 | -77.789 | 736.588 30
10 3544.153 | -80.141 | 737.136 30
Sample X Y Z Radius
Spec 3581.0 -69.5 738.0
Min 3576.0 —71.5 733.0
Max 35860.0 -6/1.5 743.0
1 3576.825 | -67.910 | 739.302 30
2 3576.513 | -69.864 | 738.889 30
3 3576.155 | -67.895 | 738.735 30
4 3576.749 | -70.188 | 739.927 30
N 5 3576.121  -70.287 | 738.923 30
6 3576.681 | -67.993 | 738.758 30
7 3576.359 | -09.730 | 740.018 30
] 3576.605 | -68.824 | 740.318 30
9 3576.372 | -68.582 | 736.973 30
10 3576.567 | -71.130 | 737.884 30

Y 1 4 1
HUYYA: N15IA Route GIJ?JQGBUQTHI@]EJTJﬂ@Qﬂ’JﬂIﬂfJ Checking fixture ngﬁmmﬂmﬁ’mmi
1 o 3 o o Qy QU ) 1 o o v 4
mmgﬂﬁ'muuuﬂmwﬂ?ﬁuamsuwmumaﬂnﬁﬂzmmsmam %x‘]‘lfl”lﬂ"ﬁ?ﬂghﬂlﬂ%@ﬂ CMM

mWzUsUNIIeT Hose oonuazunundsegiitiion (M1, M2, N)

] Y
2l 4-9 FoyamstaFuaunaaetlng CMM
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WAN13INAABILY Online #9105V 33419AWAA Front auxiliary AC hose:
reduce hose length from 228 mm. to 114 mm. and replace with Al pipe lyiaananszny

1 = 1 Y o [ A
aoANNEIN IUMIUsenoy Jrumutomriualumslsenay AnInd 4-10

Trial Result after Improvement

* operator feedback: No any
issueswith assembly.

AN 4-10 WANIINAABILY Online HAI91MYTVFUUININAA Front auxiliary AC hose:

reduce hose length from 228 mm. to 114 mm. and replace with Al pipe

2. MInaFUANToUA (Test requirements)
v vy a £ Y ° Y o A o 9
‘VI'NQ@@ﬂLLUULLﬁ$QWﬁ@]“Iﬂ!ﬁ?u@]ﬂﬁ'ﬂ?ﬂ’]ﬁ@]ﬁ?ﬂﬁ@ﬂm@ﬂ’]ﬁuWVTﬁ@ﬁ'l"’llﬂ'ﬂﬂﬁ@ﬂ

dmSuFununaziimsesnuuuauiuInnuaalvimemsasdunu uazduiiumsnadou
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2.1 fadouazHamInadoUNgive9gIes (HVAC)

a o a
HANMINATDUNFIULUINIUAA Change supplier of raw material

86

Test name

Sample

size

Evaluation standard

Test data

Result

Mounting boss
torque test
NSNATDULT
lumsiu
VINUYA

4 . 2

I FONADTUITU
Y

U 9 N

2 Ay
FUNUOUAY
N5UU Nut Lae
A5dOUT0Y

Lan

6

No deformation

Test point

Pass

Impact
resistance
NITNATOULLI
NITUNNHUU

2 Y
FUIUNIY

9 @

ANANNAIIIN

a a
9

HUATIVADU

TIDYLAN

No cracking

Test point

Pass

9

INA 4-11 msmﬂauﬁqﬂu MTUUUIAA HVAC: change supplier of raw material
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Test name

Sample

size

Evaluation standard

Test data

Result

Temperature
blend

door & mode
door

actuation
MINAgoU
szguilaila
FOIaNUVOI
sTUULES 1AY
M3
wWlouuds
FCATRetE YRS
NMIATNTOY
maviyuila
Taritonsaom

Y o 9
UDUAUDN

- Temp (Cold to
warm): 5.0 sec
- Mode (Roof to

Floor): 10.0 sec.

Temp Doot Caold ==»Warm

2.90

380

390 | 380

2.60

Warm === Cold

3.40

30

3.50 | 340

320

Foof === Floor

3.50

3.0

3.30 | 330

3.50

Pass

Functional
Mounting
checks.
MINATDUMNT
MUYDI
Uszquosduod
ailsuda

AInUAY

No interference

Interference

Judgemement

No

No

Passedsed

No

No

Pagsadzad

Pass

7NN 4-11 (99)
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No. Test name Sample | Evaluation standard Test data Result
size
5 | Vibration 6 No deterioration of 3.1 Hesonance Point Pass
) . Rezanance (Hz)
test its function.
1 1461
MINAADU o a0
o 3 1442
Tagmsdu i —
y 1461
nznou #e 1450
] HE 1458
PYUNULDS
9
NN INUU 1.2 Remaining tightening Torque [N.m)
° Puaiml
1l ;
9 KT [
A5I9M308 Gl I B
#2 7A [ .7 84
vsesen 2 | 08 | 63 | 70 |67
sl X} 7.1 B.a B2
LN ] T3 T4 71 %]
6.4 6.2 .4 6.1
e @ R [JZI;ZZ @ B
6 Thermal 4 HVAC unit should Pass
shock be disassembled. . - . - [.‘.I fe | he
‘ n | N No. N N N No. Fo.
MINATIUY No damage,
Yy v
FUNUN deformation
qmwgﬁ After test, need to
sahqmmz check leakage/ door
e effort/ operating
9
HAdINUU noise/ core tightness
v
1FUNUIN
A3V
NI
VYONITUU
Usuoms

7NN 4-11 (99)
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No. Test name Sample | Evaluation standard Test data Result
size
7 Humidity 4 After executing the Pass
test test, 6 samples are s oG T 1=
NMINATOU to be used for
zf:uﬂuiﬂﬂ compliance with i - = = o .
ﬁ?%HQWHL"’ITW requirements II1. A " _ | ]
T Tugou and TIL. B
Wi III. A Case Joint
ﬁw?;‘uﬁmm Leakage to less than
MWD 7.0 CFM @ 249 Pa
NIviaey II1.B Blend door and
PORCLER) mode door leakage
L?f&lgﬂ to less than 5.0
CFM @ 248 Pa
8 Thermal 4 No failure and Pass
vibration excessive wear =
NMINATIU motor imbalance ’ 5 = E 1 :Ii R I
Tagmsih 12gm-mm/ plane
Fuaud’hl case joint leak: 4.71
Tugou /s (10CFM)
nSouny temp mode door
é?uﬁmﬁau leakage : 3.78 I/s (8
WS CFM)
1N measure the break
ATIVADUNN away torque (must
568%’314%6 be greater than 0.5
TOYLAN times)

7NN 4-11 (99)
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No. Test name Sample | Evaluation standard Test data Result
size
9 Air leak- 6 Less than 2.36 I/s @ Pass

mode door 250 Pa e

Roof Flaor
leakage #1| 18 13
MInaaoU #2| 14 11
4 #3 14 10
IWDRNTIIN
ANFITIN

Airleakage (lI/s)

v 4 Ma
szgaues Rooi | Flcor
o . #| 17 1.1
gundath
# | 18 13

nszan 1th #| 16 1.0
wih i
2 v Va
Fadoq 11Ny
Tammuai
seld

7NN 4-11 (99)
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2.2 m%uazwamﬁmﬁaquﬂumamauai (Rear AC & Heater lines)

91

a o a
HANMINATDUNFIULUINIIUAA Reduce hose length from 228 mm. to 114 mm.

and replace with Al pipe
No. Test name Sample | Evaluation standard Test data Result
size
1 Dimensional 3 Must be greater than | Rear section Pass
o . Inket Pipe
check 80%. Hose crimps p— e — ———
(min. bore) on high side must be | | |27 *! 1% e
& | oDt 11.80 11.00
M5 > 75% | corras 11.81 11144
Qutiet Pipe
QERR RN Sample Min bore (mm) Min area (mm'}
R 11.86 11055
VUIAUDI & ooiTey 124 11189
, | corras 1183 109.85
AU
il
sgnounu
L A
BUAIUDU
Min Area Outlet Min Bore Outlet
2 Dimensional All Hose assemblies Rear section Pass
Mo. of " Mo. of sampple [ Result | Mo. of sampple | Result
check must conform to all o E—— E—
. 5 5 Faaed 5 Fassed
(End item) tolerances as = =
N3 specified on the part
PR )] drawing.
VUIAUBDN
2 Y
FUINUAIY
4 A
IATDNUD
GERRGRA]

{ a d o @ a . . ..
NINA 4-12 NINATDUNFIUAINIUVLUUIAA Rear auxiliary AC and heater line joint block:

remove join block
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No. Test name Sample Evaluation standard Test data Result
size
3 Proof 6 Hose assemblies shall | Rear section Pass
. Pipe inlet
pressure ShOW no sign Of Sample Pressure drop Leak Result
1 Mo pressure drop Mo leak Passed
N3 pressure drop, 2 Mo pressure drop No leak Passed
3 Mo pressure drop Mo leak Passed
AIIVADUNN Slgnlfymg a leak or 4 Mo pressure drop N leak Passed
4 5 M pressure drop Mo leak Passed
T9YITIVDY failure. Assemblies B Mo pressure drop No leak Passed
2 v Pip= qutlet
FUNUAY must meet the Sampie|  Prassure drop Leak Result
1 Mo pressure drop Mo leak Passed
o .
11399 requirement of 3A. 6 2 | Mopressure drop No leak Passed
3 Mo pressure drop Mo leak Passed
115390 (He) after test 4 No pressure drop No leak Passed
5 No pressure drop No leak Passed
9
nj']“lt]_]“lu ] Mo pressure drop Mo leak Passed
2
PUITU
Pipe inlet Pipe outlet
4 | Burst 6 Each assembly must Rear section Pass
. Liquid pipe Unit-Kgf em®
pressure be capable of holding Sample | Breakage | Deformaton [ Burst point | Judgement
1 No No >1823 Passed
. . 2 Mo No >181.3 Passed
(new the internal hydraulic 3 o o 1785 | Passed
4 No No >170.7 Passed
: 5 o No =178.5 Passed
assemblies) pressure = - - e
Suction pipe UnitKgf.cm®
N1ITNAEDU Sample| Breakage | Deformation | Burstpoint | Judgement
1 o No >1804 Passed
‘]J w22 2 No No >1841 Passed
jwﬁ‘ﬂ‘ﬁﬂ’lw 3 Mo No »178.3 Passed
M 4 o No >1827 Passed
Gllﬂﬂ%uﬂ']u B No Mo S1706 Passed
[ o No >185.2 Passed
9 o Heater pipe inket UnitKgf.cm®
NYNITIDAN Sample | Breakage | Deformation | Burstpoint | Judgement
1 o No >1824 Passed
9 .11] 2 o No ~1825 Passed
HIANU 3 No Ne 51807 | Pazees
9 4 Mo No >1812 Passed
& 5 Mo No >1834 Passed
GluG]fu\ﬂu B Mo No B Passed
A 9 Heater pipe outlet UnitKgf.om”
gwacl‘ﬁv]ﬁ‘u Sample | Breakage | Deformation | Burstpoint | Judgement
1 Mo No >1803 Passed
v 2 2 No Mo 1815 Passad
NBUIU 3 Mo No >184.8 Passed
I Mo No >1803 Passed
WlTLlGﬂll B No No BEE Passed
[ o No >180.6 Passed
Y o
VDN UA

7NN 4-12 (99)
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No. Test name Sample | Evaluation standard Test data Result
size
5 Corrosion 6 1. Joint must not Rear section Pass
Inlat Fipe Unit:kgfiem®
leak (pre-test) leak more than 7 Sample | Proot P Lesk Bust | Judgement
1 Mo leak Mo leak =188.4 Passad
NINATDUIDY grams/year at 2MPa 2 Noleak | Molesk | >1627 | Passed
. 3 Mo leak Mo leak =1752 Passad
Faneuri 2. No permanent : Noleak | Molesk | 1705 | Pasess
: p 5 Mo leak Mo leak >188.5 Passsd
@ . a8 Mo leak Mo leak >162.8 Passad
NATDUNITNA corrosive damage, Outet Pipe r—
, Sample | Proof Pressure | Leak Burst
NIDU resulting is non- 1 No leak Mo leak 21725 Passed
2 Mo leak Mo leak =182.8 Passed
Corrosion functioning of 2 Noleak | Noleak | 1703 | Passed
4 Mo leak Mo leak =178.5 Passad
5 Mo leak Mo leak =185.3 Passad
component part & ) Noleak | Moleak | 1802 | Passed

Proof (post-test)
Leak (post-test)
Burst (post-test)
N15ATIVADVMT
AANTOUVDI
2 A v
Fuue 11

1 g
NIIUNFUU
WIUAY
Y o
Yamvua lag

2
mshruaula

9 A ]

W lunIeany

102D (Salt spray)

pass post-tests.

Leak test

Proof Pressure&Burst Test

7NN 4-12 (99)
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No. Test name Sample Evaluation standard Test data Result
size
6 Vibration test 6 1. Joint must not leak Rear section Pass
leak (pre-test) more than 7
AJC pipe-Suction UnitKgfem®
grams/year at 2MPa Sample | Proct Pressure| Lesk fohesn) | Burst | Judgement
1 Mo leak 066 »178.1 Passed
2. The hose assembly, 2 No leak BB ST72 | Fassed
3 Mo leak L3 =134.4 Passed
Vibration test including all mounting 4 No leak 087 71854 | Passed
5 Mo leak 066 =797 Passed
and Support brackets, & Mo leak 068 >175.8 Passed
AIC pipe-Liquid UnitKgfem®
. Sample | Proof Pressure | Leak {giy=ar) Burst Judgement
must not glVe any 1 Mo leak 0Ts >178.6 Passed
. 2 Mo leak a3 >184.8 Passed
evidence of structural P praT— o5 i | Pa
. . 3 4 Mo leak 085 =171.4 Passed
fatigue either during 5 No leak 078 #1782 | Passed
G Mo leak o =179.8 Passed
the test or when Heater pipe-inlet Unit¥gfem
Sample | Proof Pressure Lesk Burst Judgement
testing is completed 1 No leak No >1823 | Passed
2 Mo leak No >183.5 Passed
and be able tO 3 Mo leak No 1847 Passed
4 Mo leak No >188.3 Passed
. t . t 5 Mo leak No =187 4 Passed
maintain pOSl 1ve i Mo leak Mo =>188.1 Passed
Heater ppe-Outiet UnitKgfem®
Proof (post- pressure (pressure loss e e = o
. . 1 Mo leak Mo >184.6 Passed
test) to be recorded) inside 2 N leak No 1808 | Passed
3 Mo leak Mo *134.2 Passed
Leak (post- the hose assembly and 4 No leak No #1827 | Passed
5 Mo leak Mo =1347 Passed
test) paSS post-tests. 6 Mo leak No »188.3 Passed
Burst (post-
test)
NTNATDL
&
yuaulae
N7
B A LA Burst test & Proof
g
qdUFASINOU
o H
UONINUU
AIIVADUI Y
o A
II1I0I0Y
HANUU
2
BUITU

7NN 4-12 (99)
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No. Test name Sample Evaluation standard Test data Result
size
7 | End fitting joint 6 The minimum load Rear section Pass
Unit : kN
strength required to disconnect the Sample| pipe@8 | Resut | Pipe@12 | Resut
1 238 Passad =444 Passad
N1INATIUYA end fitting from its mating 2 225  |Passed| 433 |Passed
i 3 242 Passed =4.48 Paszad
A 1
LFDUADUD part should not be less than 4 256 |Passed| 2450  |Passed
v 5 28 Passad =445 Passad
yuaulagms 2KkN. record tensile force g 282 |Passed] 80 |Passed
¥ v o .
14 Nut Tuoa and mode of failure
udvaill
ATIVADUNN
e,
30857
8 Shipping cap 6 - No falling of the caps Rear section Pass
§ ‘UnitN
rendition during the test Saneis|Force B Picure | Reo
1 240 PASS
N1TINTIVADY - Removal force of 5 =33 S
" L 3 248 PASS
ANULUUNTD shipping cap must be 2 — n e
nawueI between 18 to 67N 2 [ PR o
6 263 PASS
Cap 914 Sampie |Force (b} | Picutre | Resun
P 1 22 PASS
dommua Tag 2 | =8 FASS
141n504 Push- 4 | =5 | rass
5 223 PASS
pull gage @ 241 PASS

Note
-Function not change, to refer PV

test result.

7NN 4-12 (919)




a 4 a
HANINATDUNFIULUINIIUAA Remove join block

96

No. Test name Sample Evaluation standard Test data Result
size
1 Dimensional check 3 Must be greater than Rear section Pass
. 3 Sample Min bore (mm) Min area (mm’)
(min. bore) 80%. Hose crimps on oDe et 505 2008
1.07 ODa=#2 5.04 1008
high side must be > ops s i il
aD1e# 1318 138.50
167 OD1o#2 133 13020
75% oD1e#3 13.22 137.20
2 Dimensional check All Hose assemblies must Rear section Pass
Mo.of | Mo. of sampple | Result | Mo.of sampple | Result
conform to all Sample | measurs by CMM [measure by Foturd
5 5 Paaed 5 Passed
tolerances as specified
on the part drawing
Liquid pipe. UnitKgf.om®
3 Burst pressure 6 Each assembly must be Sampls | Breakage | Deformation | Burst pat | Judgement Pass
1 No No >107.6 Passed
: : 2 No Mo >108.3 Passed
(New assemblies) capable of holding the . - = e
4 Mo Mo >107.6 Passed
internal hydrauhc 5 No Mo >1868 | Passed
] No Mo >187.2 Passed
Suction pipe UnitKgf.cm®
pressure Sample | Breakage | Deformation | Burst point | Judgement
1 No No *183.5 Passed
2 No Mo >187.2 Passed
3 MNo Mo >106.8 Passad
4 Mo Mo >107.6 Passed
5 No No >188.1 Passed
] No Mo >105.7 Passed
Pipe high Pipe Low

H A d o 1 a .y
NN 4-13 NMINATDUNFIUA I IUVLUIAA Front auxiliary AC hose: reduce hose length from

228 mm. to 114 mm. and replace with Al pipe
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No. Test name Sample | Evaluation standard Test data Result
size
4 | Temperature 6 No leaks and pass Rear section Pass
leak (Pre-test) post testing.
Liquid pipe UnitKgf om’
Temperature Sample | Proot Pressure | Leskigvean | Burst | Judgement
- 1 No leak 0.75 >1884 Passed
minagol 2 Mo leak 078 1075 Passed
Tasmsiin 3 Mo leak 078 =106.2 Passed
) 4 Mo leak 077 1076 Passed
%mm“lﬂ'a‘u 5 Mo leak 07 >104.6 Passed
, 8 Mo leak 077 =107.4 Passed
AFzezIAN Suetion pipe UnitKgf em?
Sample | Proof Pressure Leak Burst Judgement
ﬁmuﬂué}a 1 Mo leak 0.7e >107.3 Passed
. % 2 Mo leak 078 =108.4 Passed
UONIINUUI 3 Mo leak 078 1086 Passed
. 2 4 Mo leak 072 1075 Passed
HIBUITUU 5 Mo leak 0.7g =108.4 Passed
8 Mo leak 0.7e =106.8 Passed
ATIVADUNIT
31
Proof (Post-
test)
Leak (Post-
test)
Burst (Post-
test)
NTNATDU
v
yuaulag
N3
o A
AUTLINOU
v
UoNIINUU
ATIVADUTOY
oA
IINTDIDY
UANUU
2
PHITU

7NN 4-13 (99)
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No. | Testname | Sample | Evaluation standard Test data Result
size
5 Vibration 6 1. Joint must not leak Pass
Unitkgf.com
test more than 7 Sample | Proot Pressure | Leak [giyear) Burst Judgement
1 No leak 0T =147 Passed
Leak (Pre- grams/year at 2MPa 2 No leak 07 1865 Passed
3 No leak 078 1875 Passed
test) 2. The hose + No leak 075 1857 Passed
o . . 5 No leak 075 >187.4 Passed
Vibration assembly, including . pryy— Tk TR r=s——
. UnitKgf.em®
test all mounting and —— e y— —
ot bracket 1 No lesk 078 =187.6 Passad
Support brackets, 2 Mo leak 078 1814 Passed
- 3 No leak 0r7 =187 4 Passed
must not give any o s 3
4 No leak 078 1766 Passed
evidence of structural 5 Mo leak ore 71823 | Passed
) No leak 077 1782 Passed

fatigue either during
the test or when
testing is completed
and be able to
maintain positive
pressure (Pressure
loss to be recorded)
ide the hose assembly

and pass post-tests.

Brst & Proof

9
NU8L1ie: muﬁaumwﬂﬁanmmméﬁqmiummum f

7NN 4-13 (99)

9
v

a d @ J a
W’dﬂﬁ‘ﬂﬂﬁﬂﬂlm%Wﬁ*ﬂuWTL!“VNﬂﬁ?J‘L!ﬂUﬂWEﬂigﬂflUiuqauﬂﬁWﬁﬂ (Workability)

9 9 Y
lm‘éﬁﬂ"ﬁﬂﬂﬁ’ﬂﬂﬁ"mﬂ?@ﬂ]ﬁuﬂ (Test requirements) muuummmﬂﬂmwmﬁ'ﬁagﬂm”lx]J

4 1 o o a 2 1
Aniiums 194939 (Implement) TugudruinihmsdSuiljaazaanunaluiunouas i

U




a
Unns

Y
ﬁ?ﬂﬂﬁ!!ﬂ%%@!ﬁﬂ@!!ﬂ%

g’J o a ;A v

agltiunaumsaniiuanddy
9 1) v

TUADUNTIAON 1ATINT (General phase) o9 NFUAIM IUTZVUUTDOIMA

= ) Yo R o = 2L 1 v A A ) 9
FRIUANITUTIUIULIN NIFITEIIIMI AR NFUAIUNAN NS TUNNID TN

d v a A J a 2 U o A

Uszgnanumaiia IAINTINAMA (Value engineering) IaelHunugiinug In Fudiunani

Yo [ = A Y 14 1 J .
ulﬂ'i‘]Jﬂ"lﬁﬂﬂmf]ﬂ O ALBT (HVACQ) tagnouds (AC & Heater lines)

Y
a U

9

X o d

mu@mummm%’@ya (Information phase) V]TﬂWﬁLﬂ‘Uﬁ'JUTJ‘JJGISJ)ﬂiJ“aGBUﬁ'JUﬂﬁgﬂf]U

i1 H v 9

flﬂfJEU’f)\‘]ﬁijlLﬂgllazﬂﬂllﬂglﬁﬂﬁ'lﬂ'ﬁﬁﬂlﬂl'lslfuﬂ‘lJ'[’)\‘]'Jﬁﬂ L!‘ViaﬂﬁlﬂlL'ﬁgﬁWﬂ']“lJ’ENGBUﬁ'JUVNﬁlIﬂ

g a J Y A . I a 4 Y A o 1

YUADUIUAITIZHVIUIN (Function phase) WumMs AT IEHHINMIMOIUYeILAaY
2 1 [l 9 4 1 Jd o Y = ¥ A o ¥ A A A I
‘Huﬁﬂuﬂﬁgﬂ@‘]_lﬂﬂﬂﬂ]@ﬁﬂlli’)ﬁlm$1’|’€lllﬂ'§1ﬂ'ﬂﬁVIﬁWUﬂ\‘]ﬁuﬁmﬂﬁﬂlla$ﬁu1ﬂ§@Q!W@VIfﬂ$Lﬂu
9 o o = . Y o L
EllﬂlluﬁﬂlUﬂ1§1J5‘]J‘]_]§\1 Llagvnﬂ']ﬁl‘lr%EJ‘U!,‘VIfJ’Uﬂ'JHJﬁ']ﬂﬂJuﬁuﬁlﬂﬂ']ﬁVH\ﬂusUf]\isb'uﬁﬂu

Y

Usgnovdos laomstsziiuramauay nasaniuih lddnumgun (Value) uaagyvin

[ ]
ada A 9 =

[ Y
Fahligmaaadenyudiumazrininnerdeunei llvimsdivilge
Qy 1 v ~ v A A 9 4 a A g’/ Qy U A
G]f‘Llﬁ'Ju“linZﬂ@ﬂﬂﬂﬂﬂgﬂﬂﬂlﬁ@ﬂlW’E]ﬁi'l\?ﬁiiﬂﬂ'ﬂiJﬂﬂiﬂ/NWiJﬂ 9 BUFIU MO
1) Blower case 2) Evaporator upper case 3) Evaporator lower case 4) Heater case 5) Separate
heater case 6) Front auxiliary AC hose 7) Rear auxiliary AC and heater line joint block 8) Heater
tube BRKT 9) Evaporator tube BRKT
2 g Yy ¥ A g sl A o £ ¥y ¢
FUFTIUNINUAVNAULNYIVDN 4 ﬂﬁﬂ"]fu A9 1) 5@Qiﬂ%uﬁ’)uﬂ1&liufﬂlmi
A A ' v K 1 4 o 4
2) uanuBargulumslsenou 3) TusaNoLDI 4) 5995UNOUDT
g v s a . 2 ¥ v s A
YUADUATNATIANNUAA (Creation phase) L‘]Ju"lluﬁ’f]uiuﬂ’lﬁﬁi’]ﬂﬁﬁﬁﬂﬂ')’lﬂﬂﬂ
[ ~ Yya 4 9 ~ [ Qy 1 ] 9 I'd 1 P 9Y o A
Wa\‘lil"lﬂ‘iflllﬂjmi"lzﬁﬁu”l‘iflﬁaﬂﬂli’)\‘]%i&ﬁ?uﬂigﬁﬂﬂﬂﬂ@ﬂﬂl@ﬂﬂu@ﬁuagﬂﬂuﬂi m“lmmmim@ﬂ
o R X 1 Qy [ [ o o (% 9 [ s
Iﬂflﬂ11!\1f]\1Waﬂlﬂﬂﬂmﬂ"ﬂl@ﬂ%uﬁﬁu@nﬂ 9 LLa%u”liJ”W]"lﬂ"lﬁ‘]Ji‘]J‘]J;ﬂ Tﬂﬂiﬂfﬁaﬂﬂ"ﬁﬁfﬁﬂﬁ!cﬂﬂﬂ
Y 1 o 4 1 4 o
A1500NUUUFUAIUAY OEM B 9 H30i38n31 Benchmarking activity tN0¥11A15H1
a 9 1 1 S
ummmmiumiamunu%u g VoINaZWINTU

9
TupoumMslszliuanuna (Evaluation phase) ﬁwmsﬂszmuwa@hamswmsmw

'
9 = o w o

~ a = Y 2 9 a
ﬁunum‘ﬂaﬂuwﬂmﬂl@dnﬂttuaﬂ’s”luﬂﬂ L‘Lﬁﬂ‘UW]EJ‘]J Yoa Vo1na taziimsUsziiuiuy
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. . A | Y a a Y '
Evaluation matrix lWﬂﬁ1ﬂ'J'uJL‘]JullﬂllﬂsUﬂﬂllu'Jﬂ'nuﬂﬂ IﬂﬂWﬂ13m1ﬂﬂﬂﬂﬂ1Q ) EBU AUNTN
[ Y
ANuiuFene Mmivield aAnuansalunsnanvoidkanuaIu (Supplier)

wazmidsznoululaimanda

[

a Y S v A A ) o [ dy

agtuanuAaaidssangnaadonio l)vimsysuilye aeil

1. LUIANUAA HVAC: change supplier of raw material

2. 11IANAA Front auxiliary AC hose: reduce hose length from 228 mm. to 114
mm. and replace with Al pipe

3. UUIAUAA Rear auxiliary AC and heater line joint block: remove join block

¥ a J . . A g A o
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M 9
ATNNMANUINT N-1 TUADUNMTNATOVLUIAA HVAC: Change supplier of raw material

No. Test Name Test Requirement
1 Mounting boss  Condition
torque test Mount the assembly to a fixture and tighten the mounting nuts to the
maximum specified value. (10.5+/-1.6 Nm.>8.9-12.1 Nm.) Measure the
relaxation (remaining) torque after 1 Hr.
2 Impact Condition
resistance Based on HVAC module condition apply the force on the specified and
agreed points by FoA
The force will be the amount of 3 times of HVAC weight.
3 Temperature Condition
blend Load 8 VDC to control and check the full travel time of all doors.
door & mode
door
actuation
4 Functional Condition
mounting Provide checking gage which simulates the attachments and holes at
checks. vehicle assembly per the appropriate layout (mounting stud locations,
evaporator core tubes/TXV, heater core tubes, and drain tube mounting
locations.) The minimum stiffness of the gage must be adequate to final
assembly condition.
5 Vibration test Condition

Test A: resonance point detection: Frequency: 8.3-200 Hz, cycle<=20
min; Vibration acceleration: 9.8 m/s’ (1G), vibration direction: vertical.
Test B-1: Vibration Test-test procedure to be provided

Frequency: 8.3-200 Hz, Vibration acceleration: 28.4 m/s2 (2.9G)
vibration direction: Apply the 10.5 Nm. to every mounting bolt & nut
prior to test, and then measure & record the remaining torque after test

completion.
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ATNMARNUINN N-1 (7D)

No. Test Name Test Requirement

6  Thermal shock Condition
The HVAC has to be mounted in vehicle position on a test rig using the
vehicle fixing points.
1) Temp: 80 degC, 2hr --> -40 degC 2 hr (*min temp change 20 sec)
2) 10 Cycles

7  Humidity test Condition
Refer: ITEM IILK

8  Thermal Condition

vibration Refer to ES-AG13-8.4
9  Air leak-mode Condition

door

leakage

Based on ES-AG13-4.3
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M 9
ATNNMANUING N-2 VUADUNITNATOULUIAA Rear auxiliary AC and heater line joint

block: Remove join block

No. Test Name Test Requirement
1 Dimensional Condition
check Measure and record the smallest bore dimension and fitting type,
(min. bore) includes bends.
Minimum Bore (tube ID) = (Tube OD-(2 x wall thickness) x 80%
Minimum cross section area = (3.1415926 x Min Bore’)/4
Size Wall thickness ~ |Minbore|  Min area
17.0mm [1.24 mm wall thickness (11.6mm|  106.0 mm?
2 Dimensional Condition
check End item lay out. If production gage exists, CMM only 2 assembly and
gage the remainder. If gage has not been built all assemblies must
measured using CMM.
3 Proof pressure Condition
Low pressure assembly shall be internally pressure 4.25+0.2 MPa
(43.34 kgf/cmz) for 5 minutes. High pressure assembly shall be
internally pressure 6+0.2 MPa (61.18 kgf/cmz) for 5 minutes.
4  Burst Pressure Condition

(new assemblies)

Apply a hydraulic pressure at a rate of 10.3 MPa (1500 psig) per
minute +/-0.07 MPa until target value (Low 8.5 MPa/High 12 MPa) is

reached then hold for 60 sec. then proceed until failure.
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ATNMNARNUINN N-2 (7D)

No.

Test Name

Test Requirement

Corrosion

Leak (pre-test)
Corrosion
Proof (post-test)
Leak (post-test)

Burst (post-test)

Condition

1. Internally pressurize the hose assembly with an approved leak
check medium to 2+0.2 MPa (290 psig).

2. Salt fog at 35°C at 480 hr. Not required for DV if corrosion
vehicle is being run, post-tests still required.

3. Apply 4.25 MPa (low side) for 5 minutes.

4. Conduct room temperature leak test at 2+/-0.2 MPa.

5. Apply a hydraulic pressure until target value (Low 8.5 MPa/High

12 MPa), hold for 60 sec. then proceed until failure.
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ATNMNARNUINN N-2 (7D)

No. Test Name Test Requirement
6  Vibration test Condition
Leak (pre-test) 1.1 Internally pressurize the hose assembly with an approved leak
Vibration test check medium to 2+0.2 MPa (290 psig).
Proof (post-test) 1.2a The hose assembly should be mounted the in-vibration rig to
Leak (post-test) simulate the in vehicle position. All mounting and support
Burst (post-test) brackets and end fittings should be attached to connectors

representative of in-vehicle mating part.

1.2b  For engine to body mounted hose assembles, the
"compressor manifold" end should be attached to a fixture to be
vibrated. The other end (s) should be attached to a rigid support.
1.2¢ For body-to-body mounted hose assemblies, both ends of the
hose assembly should be attached to a common fixture to be
vibrated.

1.2d Charge the hose assembly with R134a refrigerant to 0.6
g/cm3 of internal volume. Boost pressure to 3.2 MPa with nitrogen
1.2e PV vibration shall be conducted for 100 hours in the vertical
direction with a peak-to peak displacement of 3.5mm at a cycle
rate of 30 to 32 Hz.

3A.5: 1.3 Apply 4.25 MPa (low side) for 5 minutes.

3A.6: 1.4 Conduct room temperature leak test at 2+/-0.2 MPa.
3A.7: 1.5 Apply a hydraulic pressure until target value (Low 8.5

MPa/High 12MPa), hold for 60 sec. then proceed until failure.
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ATNMNARNUINN N-2 (7D)

No.  Test Name Test Requirement
7  End fitting Condition
joint Attach a sample end fitting to a connector representative of the in-vehicle
strength mating part and apply a tensile load along its axis until failure.
8  Shipping cap Condition
rendition During prototype phased M1 and VP determine the number of parts in

shipping container.

Count the number of parts with missing shipping caps in dunnage as
received.

Add in the number of shipping caps that fall off as the parts are being
removed from the dunnage.

Determine the percentage of caps that meet design intent and are being

removed intentionally at the correct time on the Assembly line.
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M 9
ATNNMANUING N-3 VUADUNITNATOVLUIAA Front auxiliary AC hose: reduce hose length

from 228 mm. to 114 mm. and replace with Al pipe

No.

Test Name

Test Requirement

1

Dimensional check

(min. bore)

Condition

Measure and record the smallest bore dimension and fitting type,
includes bends.

Minimum Bore (tube ID) = (Tube OD-(2 x wall thickness) x 80%

Minimum cross section area = (3.1415926 x Min Borez)/4

Size Wall thickness Min bore Min area

B.O mm 1.0 mm wall thickness  |4.8 mm 1B.1 mm?

18.0mm |1.6 mm wall thickness | 126 mm 124 88 mm~

2

Dimensional check

Condition
End item lay out. If production gage exists, CMM only 2 assembly
and gage the remainder. If gage has not been built all assemblies

must measured using CMM.

3

Burst pressure

(new assemblies)

Condition
Apply a hydraulic pressure at a rate of 10.3 MPa (1500 psig) per
minute +/-0.07 MPa until target value (Low 8.5 MPa/High 12 MPa)

is reached then hold for 60 sec. then proceed until failure.
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ATNMARNUINN N-3 (7D)

No.

Test Name

Test Requirement

4

Temperature
leak (pre-test)

temperature

Condition

1. Internally pressurize the hose assembly with an approved leak check
medium to 2+0.2 MPa (290 psig).

2a. Couple one end of the hose assembly to a connector presentative of
the in-vehicle mating part sealed at its end.

Fill 3% of volume with approved R134a refrigerant and comp.

oil (PAG). Couple the other end to a connector representative of the in-
vehicle mating part equipped with a charging adapter and sealed at its end.
2b. Charge the assembly to ensure mixing of the R134a and compressor
oil and wetting of all internal surface.

2c. In an environmental chamber subject the assembly to the following
air temperature cycles:

- Ambient to 125°C within 1 hr

- Maintain at 125°C for 2 hr (resulting internal pressure 2 MPa)

- 125°C to ambient within 1 hr

- Ambient to -40°C within 1 hr

- Maintain at -40°Cfor 2 hr

- (-40°C) to ambient within 1 hr

Repeat cycle 11 times for a total of 12 cycles.

2d. Discharge refrigerant from hose assemblies and dis-connect end-
fitting adapters.

3. Apply 4.25 MPa (low side) for 5 minutes.

4. Conduct room temperature leak test at 2 +/-0.2 MPa.

5. Apply a hydraulic pressure until target value (Low 8.5 MPa/High 12

MPa), hold for 60 sec. then proceed until failure.
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ATNMARNUINN N-3 (7D)

No.

Test Name

Test Requirement

Vibration test
leak (pre-test)
vibration test
Proof (post-test)
Leak (post-test)

Burst (post-test)

Condition

1. Internally pressurize the hose assembly with an approved leak
check medium to 2+0.2 MPa (290 psig).

2a. The hose assembly should be mounted the in-vibration rig to
simulate the in vehicle position. All mounting and support brackets and
end fittings should be attached to connectors representative of in-
vehicle mating part.

2b. For engine to body mounted hose assembles, the "compressor
manifold" end should be attached to a fixture to be vibrated. The other
end (s) should be attached to a rigid support.

2c¢. For body-to-body mounted hose assemblies, both ends of the hose
assembly should be attached to a common fixture to be vibrated.

2d. Charge the hose assembly with R134a refrigerant to 0.6 g/cm3 of
internal volume. Boost pressure to 3.2 MPa with nitrogen.

2e. PV vibration shall be conducted for 100 hours in the vertical
direction with a peak-to peak displacement of 3.5 mm. at a cycle rate
of 30 to 32 Hz.

3A.5: 1.3 Apply 4.25 MPa (low side) for 5 minutes.

3A.6: 1.4 Conduct room temperature leak test at 2+/-0.2 MPa hold for
60 sec. then proceed until failure.

3A.7: 1.5 Apply a hydraulic pressure until target value (Low 8.5

MPa/High 12 MPa), hold for 60 sec. then proceed until failure.
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