swnumsifinnuannoanmn

d
TAINUMINATOVIZUUUDS TREUA UHDINATOL
(Car Air conditioner Performance Bench Test)

158N DENSO International Asia Co.,Ltd

Tae

MBNAINYIA HIDDY
50111047-2

SN uuaIurHIveI5 18I arnafny (AEN-492)
VIV IAINITNAUBUA AMSIFINTINATAS

aatunaluladne - qiifu

AN 2553



PenuMsUiAUaHRANE

4 L
Tﬂiwmmi‘ﬂﬂﬁﬂmz‘ummimfJu@Gluﬁ}@mﬂﬁ@U
(Car Air conditioner Performance Bench Test)

158N DENSO International Asia Co.,Ltd

Tag
UNHYINETA HIDD

50111047-2

T £ a a =
19U UAIUKHIVO9518791 AHRNIANY (AEN-492)
a a J a 4
A1UIBIAINTTNYIUYIUA AUSIAINTINATAT

ao1tiuma Tulad lno - 4au

AAIAN 2553

ﬂm%ﬂiiiJﬂ”lif’fE]‘UIﬂiN1uﬁﬂﬁﬂﬁﬂkﬂ

P
............................................................ 9191567115 M7

(PINFIAUNT  AUANA Inena)

............................................................. AUUAAULIRINTTUAAAS

= 4 a
(Wﬁ.ﬂi.mﬂ!ﬁﬂi@ ’Nﬁﬁ"ﬁwqa)



o 4 o
1o Tnseau TATINUMINATDUITLUVLD S T0EUA 1 DINAT DU
n81uVTHN DENSO International Asia Co.,Ltd
ATRTNLY 6
9 A = aa 1
Ve UIHAUNYITA WIDD1
s (= o v a
919156715 AW PINTITUNT  AUANA Inaa
nangas INTTUAAAT T NN
Aa a 4
A1VIH AINTTNYIUIUA
Aa 4
AME AINTTUAANT
N.f. 2553
UNANEYD
¥0 139971 158N DENSO International Asia Co.,Ltd
v Y v
ADIUNAYIINIA @UN 888 1.1 DUULINUIATIA AN, 27.5 A1Ua U910

a

Usziangane

[
@

fhemmunidana

AN

8110911918 1M I YN31/31n13 10560
Y

awv @ a 1 4

WYUATWNINBFUAIUTDIUA

Evaluate

ARG OLE

d‘ @ d' =1 a v Aa A
¥owunnunlsaw welnAa aumlsuana

'
A o

a o . . < a o Aav 9 Lg‘ 1 J
54 DENSO International Asia Co.,Ltd 1{un3EnfishmsiteasWansudiue1ueud a1n
s Idn T iia e ludwmiiadeaeiainsluu5En DENSO International Asia Co.,Ltd 1a51)

v o 1 J J
3J’E]‘]J1’i§J'lfJ\‘]'lUﬁE] fl]ﬂ'l/l'lﬂﬁf]ﬂﬁ‘ﬂﬂﬁ’ﬂUllﬂiiﬂﬂuﬁiuﬁﬂﬂﬂﬂﬁﬂﬂ

U

o 1

a wvAa a [ 4 LA a A
msUgianuanna lumsiakhgiionsnaaeunessooud luienadgeunarnsfiaau
a o Aa Y o Y a 9 9 d‘ [ o Qy 1 1 I'd
nageusanamIng  lahlmAeanuianui lufsanumsiauve ssudauaie luszuoues
P = P ., P 5 =M P s A
FRIUANINVULAE W1 19MANNTOO AL UTZVLLDSI TINNIDNMTNATDUTZVULDS TDEUAIND
Aa A o J o I H yw
a3 VU ITANTNIMMIT MUY IszUVLe I noud it ldamun ldeenuuuld  wenaniidala
S o 1 A a Y a J 7R A Ay Y
muilymann iiiaandeianatalumsesnuuuszuuues sasudduiludeiidosszialums
o :JI [ ’Id S H
ponuu hlnasszezna lumsnaasuluduaeuaie Tassnuinilse Temiaodnaulaluszuy
4 o 1 4 4 o [ o
1103 3I08UA TUAIUVOINBLALNITNAADVILUVUDFTOEUA dIHTVMINAMU AL NIDONUUVIZU

¢ ¢
UDTINYURN



o 4 o
Wte Tngaau TATINUMINATDUITLUVUD S T0EUA 1T DINAT DL
n81uVTHN DENSO International Asia Co.,Ltd
UL 6
Y A = aa 1
I UIHAUNYTA WIDBL
S (R 4 v Aa
919156715 AW PINTITUNT  AUANH Inaa
nangas IINTTUAAAT T UNN
Aa Aa 4
A1VIH AINTTNYIUIUA
Aa 4
AME AINTTNANANT
. A 2553
UNAALD
¥0 139971 1589 DENSO International Asia Co.,Ltd
v Y v
ADIUNAYDININ @UN 888 1.1 DUULINUIATIA AN, 27.5 A1Ua 11910

a

Uszangine

v
@

81911910 1 IATYyN31/5I13 10560

E4
awv @ a ' 4
PRYLASWUUIFUTIUTIDYUA

fhemmunngana Evaluate

AUnUIY IR OLE

d‘ 9 d‘ = a v Aa A
FoWUNUNIsoY welmaa auailsuena

[l
A o

a o . . < a o Aav @ Qy 1
V3N DENSO International Asia Co.,Ltd 1JUUTENNNIMIIIEas Wanyuauey
4 Y 9 a va o 9 a a o . .
sua 9nms lad ldgiaanludwmvuadeasiainslun3in DENSO Interational Asia
Yo A v o 1A J 14 9
Co.,Ltd lasuneuvueaufie Iaiglensnadeutossasud luioinadol
a ua a v o 1 J L
msiianuannalumsiamgiiensnaaeuessaoud ludenageazms
a wa a o a Y o Y a Y Y = o o Qy 1
UgianunageussaiInans  Idildnaanuianudr ludeanunmsiauvesdudiu
' ¢ ¢ g y ¢ S a
ae luszumessnouaniuuay W lewdanmaeonuuus I DHEI TN NA 0
¢ s A A& a o ¢ 79 9 & Ay v
sEUVMRsInouAliensdoUsz@nTammshauvesszuumessasud IdidulUawinla
Y dyw Y I 1 d‘ a Y a 4
ponuu 1) wonnn g ldmuilaaeg ianndenanainlunsesnuuuszuues
st g A Ay y 0 qY o '
soouaruiludindesszlunseenuuy  Mlnaaszeznarlumsnadenlutuneudig
& 71 YA 4 % ' a
Tassnuindhuilsg Tesiaegnaulvluszunuessosud ludiuveanguuazmsnagoy

¢ ¢ o o ¢ ¢
FEUVUDIIDIUA AINTUNITWAUWASHITODNUUUISUULDITIDYURA



Project Title
Project Credits
Candidate
Project Advisor
Program

Field of Study
Faculty

B.E.

Company

Place

Type of Business
Department
Position

Advisor Name

DENSO International Asia Co.,Ltd is the research and development company that
produces the automotive parts. From the cooperative education in DENSO International Asia
Co.,Ltd as an engineer assistance. My assignment is doing car air-conditioner performance bench
test work instruction.

Co-operative education of car air conditioner performance bench test work instruction
and operate with engineer understand about functional of car air conditioner system, design, and
test for check effective of air conditioner system. Moreover I saw something wrong in car air
conditioner system design. Its must be careful for design. Its reduce time for test. This project

have a advantage for attractive in theory and test car air conditioner system to design and

development .
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Liquid line ﬁ"mmn 2 uuy

(V1)

51 3.6 naasdulszneuaevessz iUl UBIMATDOUA
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3.6.1) Tube prepare
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= 1 Aa aAa [ 3 = 9 a d!
Unagelszaniamnlunaaoanin ANINITIIAB9IN Lay out TUNANINGA
o A A Y Y Y A
AIUT0EANDVDNUIVIN Compressor oY Evaporator LW@‘lfl%Glﬁvlﬂﬁlﬂmﬂﬂﬁ
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' o v v 0 q ¥ A A
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Car Air Con Performance Bench Test Room

Refrigeration Unit 1 Refrigeration Unit 2

e,

Humidity Unit

Be” MOUth
DEF.
| Condensor
Wind Tunnel
Evaporator
Sub Inlet Fan Blower
|FOOT Heater Core FOOT|
HVAC Unit
Chamber Unit
Cooling Tower Air Pump

Door

nitor Co | Unit

Climatic Room Lay Out

i !

gﬂ‘ﬁ 3.7 MNLLFAN Climatic Room Lay Out

Door
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3.7) Air flow distribution
Purpose :
< o 1 A 1 1 . I
Wumsnageumsnszaeallumsasaneoniuaasyed Grill lagazvnuilu
oas1auluuaag Grill voann Inua A1 Grill uaaz¥e91/3mansnszneaives
a g 4 P 5 = Ao My 1
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< . [ 4
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Operation :
Y v
3.7.1) Aadsganadot HVAC limiounueglusnsaunniiga Ias HVAC Unit
Y
aoaldseduiuiiu (90 var)
a Qs: [l ~ a o <
3.7.2) AAa9yA Duct (097 1¥anlaponn Grill muAan1eay) Jannusiay
Duct 531ANINUTN Grill anBAZY0I Duct yuiz 1¥ormealvasenain

=

Grill 191 ¥093A Aoeiiyylinu 30 oaen

q
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Mmdanduvetaunlvaeenan  Grill luugaz Tvue

| DEF Duct| | DEF Duct|

(O

b

Evaporator
Fan Blower

- Heater Core o—l
A
[ HVAC Unit T@
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O B _ Duct for measure
- ~ Air Flow Distribution

gﬂﬁ 3.8 anuaag Air flow Distribution Operation test
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Testing Condition:
Suialsuaananlviua Face, B/L, Foot, F/D, Def. 1agn15nagoy

' 9y
221519101U5Y Air mix door aa¢1 11/

15199 3.3 Air Flow Distribution Testing Condition

Air Flow Distribution Testing Condition

Face REC Max Cool
B/L FRESH 1/2Between Max Cool-Max Hot
Foot FRESH Max Hot
F/D FRESH Max Hot
Def FRESH Max Hot

3.8) Air Flow Volume
Purpose : 111M33A8731013 Wavesormalu Tvuaaieg Iae 1y Bell mouth

Feazsimsnagenlu 3 Tnua deluuaag Inuavztlous voltage 11y

DDS (DENSO DESIGN STANDARD No.(1912) - | yolt Lﬁﬂi%}iu M3 Plot n31¥ Air flow volume — Motor

Voltage
Testing Condition :

713197 3.4 Air Flow Volume Testing Condition

Air Flow Volume Condition

Face REC Max cool

Foot FRS Max hot

Def FRS Max hot
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Operation : ©1/o1ANN1S AUN Inlet = Out let Taglrio1MaAn1aIug Chamber
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HVAC Unit
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gﬂ‘ﬁ 3.9 anuaag Air Flow Volume Operation Test
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3.9) Heating Performance

Purpose :
I A a A o Y A
!ﬂuﬂﬁ‘ﬂﬂﬁ@ﬂlwE]‘ViTl]'ﬁ%ﬁ‘ﬂ‘ﬁﬂTWﬂTiTHﬂﬂllifJuﬁiﬂﬂﬁﬂ’JUﬂll
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1 4 J o 1 a 9y A oy
321N M-Q,, (Tnanwemas fiu Alsmannuisunmiemnii), v, - Q,
Y v 9
(ammﬁ"lﬁaeumm Ny ﬂﬁmmmm%’auﬁmﬂmmﬂﬁw)

Testing Condition :

MM 35V A~ Q,, Heating Performance Testing Condition

VA-Qw
Items Condition
) Temp
Intake Air =
Humidity
Tp— Temp DDS (DENSO DESIGN STANDARD No.(1912)
Flow rate
Blower motor [[1 Voltage
: Inlet Fresh
Mode Setting
Outlet Foot
Air duct Design for spec

A15197 3.6 Vy - Qy Heating Performance Testing Condition

Vw-Qw

Condition

Inlet air temp

Humidity DDS (DENSO DESIGN STANDARD No.(1912)

Hot water floew rate (I/min)
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Operation :

Humidity Unit Refrigeration Unit 1 | Refrigeration Unit 2
Air Conditioner Unit

Bell Mouth

Evaporator
Sub Inlet Fan Blower
| 00 Heater Core @

HVAC Unit
Chamber Unit FOOT Duct

FACE Duct

Condensor
Wind Tunnel

FOOT Duct
Hot water hose
Cooling Tower Air Pump

gﬂﬁ 3.10 anueras Air flow distribution Operation test

3.10) Cooling Performance
I A Aa A o <3 A
Purpose : Wumsnagouiie sz ansnumsnANNIUYITEUUNNATO

Testing Condition :

M3197 3.7 M, - Q, Cooling Performance Testing Condition

MV - QA Condition

Condition
Inlet Air Air bulb
Wet bulb
Compressor DDS (DENSO DESIGN STANDARD No.(1912)
speed (NC)
Condensor Inlet Ar
Air Velocity .
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M13197 3.8 N, — Q, Cooling Performance Testing Condition

NC - QA Condition

Condition

Air bulb
Inlet Air

Wet bulb
Motor voltage

Inlet Air

DDS (DENSO DESIGN STANDARD No.(1912)

Condensor

Air Velocity

|

Operation :

3| @ { @ 1 @ {
- M,-Q, Wlumsnadon Tasmadsulasuuseauaimssau v Blower

motor 910 | DDS (DENSO DESIGN STANDARD No.(1912) g]'mﬁ"|ﬁ1] LLEQ{’J@]

v o Jdo 1 a A o < = [ 1
ﬂ’J']llﬁllW‘u‘ﬁﬂ’UﬂH]i%t’m‘ﬁﬂWWﬂ']iVl"lﬂ’JHJLEJU'J"INﬁﬂ‘]&lﬂ!%tﬂuﬂﬂ'l\illi
Tagl5uA19199913 Condition

[~ 4 1 1 1 1
- N.—-Q, Lﬂuﬂﬁ‘lﬂ@ﬁ’ﬂmwdﬁ]@’ﬂ N501 Compressor #114¢] 11 Cooling

Performance 1 11 ueg1a'ls Taga)Suaanemn Condition

Refrigeration Unit 1 Refrigeration Unit 2

Humidity Unit

Bell Mouth

Evaporator
Sub Inlet Fan Blower
| - Heater Core @

FACE Duct

Condensor
Wind Tunnel

HVAC Unit
Chamber Unit FOOT Duct
FOOT Duct
- C66Iing Tower Air Pump

g‘ﬂﬁ 3.11 Cooling Performance Operation Test
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3.11) Vacuum & Refrigerant Charging
TunouluMs Vacuum 1az nasninnudy
SAq Y a o <
gUnsainleluns Vacuum uag divasiinnugy
1. Manifold Gauge
2. Vacuum Engine
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NviyuNsuod 1UTzVVONUINILY 1352101 UBE1983
A 1 o < Y Y 4 3 A .
2. weneesqlassdsinnnuiueensunuaudl 1vilanainedesn - Manifold
09/} o =S = 1w A J o A
Gauge Mga Mntwhaedides l)adenunios Vacuum ndutlamnso
[ < v y:; 1 §
++FUNAUNVDY Manifold Gauge 9ENUIILHHINI 0 FIM3F Vacuum A5z 19
~ A ) Y ' 9 ' A A o Y
wuigaminzi laua luaisezidosndin 15 Wi Weiins Vacuum auldnm
4
(a2
=Y 4 1 qg;} 1 { a 4 o
1111a2189M Manifold Gauge Measmunoufizlamios Vacuum ud21iins
[ 1 o 1 4 1 M
A58 UIVNVDY Manifold Gauge 313IMIANAVYT0 13l tWBATIFOUNTZUVT
A 1 = Y =X
w30 i seUszanar 5 Wi 1drveRsveEey
qaz’ A Y 9 A
HRWNYHA VUADUN 1 UDS 2 WU ﬂ%ﬂﬂui‘lﬂﬂi@ﬂ Refrigerant Recovery

a o g oy
3. ﬂﬁl@mZ‘Tﬁ‘i/nﬂ’;l"llllﬂlﬁ/l"lhlﬂjﬂﬂ
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1 2 A Y o o 3} J a s . uﬁ/‘ 4
AodE1eNaN (A1edmaed) INUHIees 1aella11a97 Manifold Gauge NIa999187
) 4 ™ g} osz' 1 a 4 { oy 1
Alandridalithewes luvadhas smiusesdlandrian Low liihondgszun
< { . a @ 4 4 1 L o ' o @
19 Manifold Gauge 215 UUGVIUTOEIUDIA M T ngAudUuINT Iz Iau Tuss DAY
o [ :’ o Y 2 o
useau luowihieues Indineenu
A a A I Y A Y ~
SuALIAT0eUA 1 TeURT 09521 1500 Rpm. udutlaues 1n Tnua REC, MAX
vy _J A ; | ] g a a
COOL , BLOWER HI 1142911101059 1nar1u Sight Glass azirimilumloseinmaazideas na
1 Y P4 v
aaanunowda@miendn i luszu aeluwesermasziivuialugiu sudagain Sight
A A 4 1 { o g’ 4
Glass (3% 1er1)523n8 100 g 18299180 Manifold Gauge ttazidatiees
A5 NIz UULNA
HIIAUNIATY Low : 0.15 - 0.25 Mpa (1.5 - 2.5 kg/cm’)

UF9AUNIAY High : 1.37 - 1.57 Mpa (14 - 16 kg/em’)

Refrigerant Charging Layout

INNNEINEENNRENENED
EEREEENRESARURENE
Evaporato
EBEERREANIRRERERE
EENEGEEPNENERND

Expansion Valve (orr Orifice Tube)
A

_ Manifold Compressor gl
Gauge Set ¥
> ]

. Display

| -

!

Refrigerant

Pogie.
Cylinder z

UL RRTRETTTI i T L)

ANEERENRNENL
Condenser |
L1 f

(ANEEERARALINEEENEENI

-~ Strain Gauge
Scales

Yacuum .
Receiver

Dryer
(2) sauinnu Refrigerant Cylinder

@ maLinAy Service wagu Low side

(3) savindu Service maginu High side

gﬂﬁ 3.12 PN AN Refrigerant Charging Layout
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4.1 aymsdufiuaumazmsdimzyiveya

13197 4.1 Air Flow Distribution Operation Test

Air Flow Distribution Velocity

Amount of Air flow ()_> O—>0 o

-Air Flow Distribution 91ANANIINAFBUNUNITNILINYAIVDIANNNIODNVDILADE
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Air flow distribution (%)

M15197 4.2 Air Flow Distribution Testing Condition

Face Mode

Grill outlet

DrS DrC PaC PaS

Air velocity (m/s)

Air flow

distribution (%)

DDS (DENSO DESIGN STANDARD No.(1912)

= (A)/(A)+(B)+(C)+HD)x100%

DDS (DENSO DESIGN STANDARD No.(1912)

v E4
-Air Flow Volume "lﬂﬂNaﬂ”IiﬂﬂﬁGDWU’JTﬂWﬁ]lg]}%TﬂﬂﬁWﬁ\‘l’s’ﬂllﬂ”lulﬁ?lj!!,ﬂ

W
N

F

v

A

Watt (Blower power consimption)

Rpm (Fan velocity)

m3/h (Air flow)

a 1 1 <
(1J'53J1mm'imﬂmmm%’auﬂlmmmﬁﬁﬁuamﬂu Watt)

< 1 I
(ANNI5259 VDY Compressor HHUIIU Rpm)

A [ { ] I~
@AlSuamsasannneeonued Grill Uriedly m'/s)

Volt

g‘ll‘ﬁ 4.1 n31 Air Flow Volume Operation Test

Heating Performance 11nWansnaasanuan ldainnsnlaun
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<
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9
(93103 1Mavearin)
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30



31

v ¢ ¢ A Z o QY1 o <2 4
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sUf 4.2 n3 1l Heating Performance Q,, - V,

_Y
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Cooling Performance at compressor constant =
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DDS (DENSO DESIGN STANDARD No.(1912)

Volt

g‘ljﬁ 4.4 N3l Cooling Performance at compressor

Cooling Performance at voltage constant

A
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SEEE
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olwlo
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DDS (DENSO DESIGN STANDARD No.(1912)

DDS (DENSO DESIGN STANDARD No.(1912)
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v 9 ]
YOI (Q,) A Load (L) MNAIY audue iy anuaulune Suction (Py) , gungiin

51 4.5 n5 19l Cooling Performance at voltage constanf

DDS (DENSO DESIGN STANDARD No.(1912)
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'
A
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4.3 mnmand lvilymwsedorauonus

a
9199 4.3 uuamand lvilgvsederaueuug

Item Article Problem Solution
a o ] a o Y o Y =
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