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ATTAPON ARPORNPONG : DEVELOPMENT OF A DATA
ACQUISITION SYSTEM FOR FIELD PERFORMANCE TEST OF

A TWO-WHEEL TRACTOR. THESIS ADVISOR : ASST. PROF.

PAYUNGSAK JUNYUSEN, Ph.D., 85 PP.

TWO-WHEEL TRACTOR/DATA ACQUISITION SYSTEM /FIELD

PERFORMANCE TEST

A two-wheel tractor is most popular in Thai small-scale farmer because it is
suitable for use in a small farm and low in price. Field performance test of a two-wheel
tractor has usually conducted by human labor, resulting in a laborious process and some
error in data collection process. Therefore, the objective of this study was to develop
a data acquisition (DAQ) system for field performance test of a two-wheel tractor. The
DAQ system consisted of sensors. DAQ devices, and a computer with DAQ program for
collecting some data i.e. fuel consumption rate, draft force, torque, working speed,
slippage, engine speed and furrow’s depth. The DAQ program was developed based on
LabVIEW software. The performance of developed DAQ system was examined in a field
test of a two-wheel tractor. The experimental results showed that this DAQ system could

measure desired data with satisfactory level of accuracy under practical situation.
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nl. m‘sﬁm’ammﬁmaﬁmmwumé

do o
nl.1 !“ﬂu!m@i?ﬂﬂﬂi‘lﬂ‘l‘ﬂﬂﬁ

g [y d' 1 9 4 a
1311959090 UNDIUIINHADALN ) = 100 @RUNANLYUALNAT (cc)
1 H 1 J gl.l
ANNAYIINNITOIUVDAUFULLDS 30 AT = 362.4 pulse
=) 9O/ [+%)
151195909151 (cc)

1 { Ju v
ﬂ'lﬂ\iﬁﬂlﬂ\‘ll‘ﬁfﬂﬁf@ﬁ’)ﬂﬂ@ﬁﬂﬁqﬁﬁ (cc/pulse) = " ¢
ATUVIUNNLYULYED I(pulse)

100

362.4

= 0.28 cc/pulse

ES J ~ o o
L‘Wﬁzmuumﬂwmmmumaimamwmﬂwa ﬁ’f] 0.28 cc/pulse

U

d d‘ﬁl
N1.2 1 BUBDIINTTYT NV

ANNDIVDITLIZ N = 8.68 1UAT (m)
ANAININNITOIUVBILULEDS = 3664.5 pulse
1 li'
ANRAYWITLILN

Y o

' A J v A
ATPNNUDNLFULEDIIATSYSNADUL =

1 § 1 4
ﬂWLﬂaﬂmﬂﬂ’liﬂ’lum%“lfu&%@ﬁ

8.68

3664.5

= 0.0024 m/pulse

3’./ 1 { Jd o { Y
MTERziumANvour e ITTaz AL AD 0.0024 m/pulse



A1.3 e InszazNasn 3

ANNAYUDITZIZNY

AUNTIINNITOTUVOITULEDS

1 A o a9 A
APNNUDUYULYDITIATSYSNADN 3

6.253 1UA3 (m)

259.7 pulse

ANNAYWITLILTN Y

ANUNAIMNNITDIUW AFULED S

6.253

259.7

0.0241 m/pulse

= 9

ES 1 ~ Jd v A
INFIEREUUAIPNNVDUYULEDIIATSUENDN 3 ﬁ@ 0.0241 m/pulse

d o £ 1
nl.4 wmmmmmman’iaﬂﬂ

1 d’ = !
mmaﬂmmmmaﬂiaﬂa

' ~ 1 4
ANURAYITNNTITDTUUBDIUT ULEDT

1]
N 9 W

' A I v
ATPNNUDNLF UL BDIIATSISNADUL

12.6 IHUANAT (cm)

2.3613 rad

1 ~ = 1
ﬂ1lﬂaﬂm1haﬂiﬂﬂﬂ

1 1 J 4
mm?}ﬂmﬂmimumdmumai

12.6

2.3613

0.19 rad/pulse

g}/ 1 { du
miwazuuﬂ1ﬂqﬁmmwuwai’mammwﬂwa ﬁi’) 0.19 rad/pulse
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12.1 MsmadanmMsawlaesuiiuyemas

3 v a

1A v s ¥ ~
m‘nmu"lﬂmmcﬁum@s AUITNU = 359 pulse NYUNHY 37°C

Y

1 § du
AMAINVBAYULEDSIAOATINT 1Ha Ao 0.28 cc/pulse

Snasriiusdne uld = 359 x 0.28 = 100.52 cc

o Y ' o { a A @ a
’c’fiJﬂ'li‘]JTlJLl,ﬂﬂ’JuJWU'ILLHUGUENU'INHL%@LWENL‘WEJ‘lJﬂ‘]JQiLlWQlI

Y = -0.0006X + 0.8452
H 1 SOI % - -
Taegn Y A9 ANUHUILUNURNNNY, g c’m”
Y
X v QuuiUeI Y, °C
1 901 Y ti’ a
ANUNUUUYDI I FINEA
= -0.0006X + 0.8452
= 0.823gc’m’
1 ?)I -7 d'
anhduvuin 1yl lumsnagen - = 82.73 g
1 ?)I o {1 ~ a
A1TUYI09ANB N 1HULEDS = 351 pulse Ngmuqh 31 °C
Y o
5 esiiuviannenla = 351 x 0.28 — 9828cc

) % Y ¥ a
mmwumuummumug%mwad

= - 0.0006X + 0.8452

= 0.8044 gc’m”
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v 3o {
aniniueenin 1yl lumnaaey = 79.06 g

g’/ 9}% Y] g’JQy o w 9 %’ [y}
meneuulumsnaevldiniuldnigu = Wi — uiiuvioon

82.73 g —79.06 g

3.67¢

9
o w

Aa % o 1 - -
gungliiuvaznagen 37 °C Uiazlanuuuly 0.823 gc’'m’

niunldll fe

9 E4
o

N R PR EAYS IR R YRR Y

Wndnued1yu
SIERTRLER] = .
ANUN UL
3.67
) 0.823
SIEFRLGE] = 4.46 cc
A X a =
nan ¥ lunsnaaey 11.5 3UIN
, o\ USuasriniy
a1 auasainiuyemas =
narlumsmaaeu
4.46 3600
= Py - X -
115~ 1000
= 1.4 L/hr

Y
Y 3

Y 4 Y
NTITRSUU mwmiaugﬂﬁmumm%mawmzmdm ﬁfl 1.4 L/hr



2.2 msﬁm’smnmgﬂmnmaams"lﬂ

ﬁnﬂ1iﬂ1iﬁ1u3mlliﬂi}ﬂa1ﬂ

Horizontal load €4 =37.528F-3.974

Vertical load €, = 37.035P-0.262

VoA [ 4 9
ﬂ'lT]fJ'luulWNﬂQ‘IJﬂﬁﬂ!ﬁ'JUﬁ'anUﬂya
Horizontal load

Vertical load

AMIIRAAIN Horizontal load

AWIIRAAIN Vertical load
3228 =
P =

12.3 e iaussdaveimsle

ﬁMﬂ15ﬂ15ﬁ1u’JmL!i\1ﬂﬂa1ﬂ

VoA Y] o 9
ﬂ1ﬂmu"lﬂmﬂqﬂﬂimmmamaya

ﬂlﬂ,!i\iﬁﬂ"ll@\iﬂﬁulﬂ 2.53

= 6222p€
= 3228p€

37.528F -3.974

1.76 kN

37.035P - 0.262

0.88kN

€ = 0.5425L +0.5027

= 253u€

0.5425L - 0.5027

= 3.74 Nm
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12.4 MamnaraNnuslumsnau

1 ~ Jd o Ay A A
ANANNUDUBULEDTIATEYENADN 3 AB 0.0241 m/pulse

o A Y d A
1UIU pulse o lannauses Ao 544 pulse

g’/ [ 1 { 4 1 i
NSIZRUU 5ZEN N IUMTINY - = ANV UFUIFDT x mﬁmu"lﬁ’mﬂwuwag
= 0.0241 x 544
= 13.11 A9

A Y a ~
nan AlFlumsnaaey 46.8 31N

, ) FLHTNY
MFIERLUUANNG UMY =
natlu
13.11
= = 0.28 m/s
46.8

2.5 msﬁmamm‘é’fﬂﬂmﬁﬁu‘laa

AnsivousuIses Tnsyaidovy Ao 0.0024 m/pulse

S0 pulse o I§onaumes Ao 6563 pulse

M3zl soenalumaian = masfiveasumed x mne i ldnnmumed
= 0.0024 x 6563

= 157514935

o d‘ o 9
msmuammsanloa (%) suoraldan

S-S X100
% Sli -
0 §0) S
o % Slip #a sasimsaulea

B
S fe szezmunaounvas 1yl Ivaa (m)

S A A A =
oad AB  STEZMIUAROUNVULT 1A (m)



(15.75-13.11)X100

% Sli -
° >t 15.75

dasimsau loaveosmanageuns  16.71 %

12.6 MIAUIUMIANNANVBINI |9

1 A J v 2 A
mmmmmwuwai’mmmaﬂsm"la 19 0.19 rad/cm

VoA 9 4 A
ﬂ'lﬂﬂ'luhlﬂﬁ]'lﬂlcﬁulcﬁﬂi 19 2.433

]
=

J v @
ﬂT‘V]E)'IuUlﬂ%Wﬂ!GBuL%’E]i

AMUANVDINT 1D 3 .
A1A9IN VAT ULTD S

2.433

0.19

12.81 I UANAT

Y
meazuummﬁﬂmmmﬂaﬁﬂ 12.81 kEUALUAT

16.71 %
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a
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Addnylaunfimas; indssudfiwaguiisaninisinens; Wsunsa LabVIEW
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ﬂmauﬁ”ﬁ Pony/Water Brake  Eddy-Current/ Hysteresis DC AC
Brake
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Aol #in wUsAnlet a4 i
LERESNNNIAUAY o 0 flann filgm
ANUSIEER a4 e tunan a4
MINBUALBIAINITATUAY bl Yrunang 52 Safian
Awiou a9 A i i
as qaian a9 Y1unany Urunan

a: Thailandindustry.com
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Hlaulufmesuszunn Eddy Current Brake tiasaind
nsnavauewianIsmuANLsIdalafuara1usausu
draussdaldraudsaziden willdededesainnu
FounnusadeaniuAsut9adeiodinissruienu
fouiliinduoonliiiiame JUfl 1 uanmdnnisviney

vpslaulufimesuuu Eddy Current Brake

Magnets

Flywheel 9 /

== Eddy Currents

>

Rotation

Copyright 2010 David Williams

g‘dﬁ 1 MaNN1YiNeuYes Eddy Current Brake Dynamometer
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2. unsaluagdsng

2.1 aunsai

1. \papseudinludn 84 115

= v & o el -
AN 2 VOYANUTTUVDUATDILUAALTAGFU WEIN9NSINYASALElUNSANEN

a <
bAIDIBUA

& w
AUIIAUSIUDINU

¥lin / SIWNNTTUBNGU : LASOseURdea / 1 gu
8o / 3u : gludn 87 115
YUNRNGU x F8zdn (Lst) : @ 94 x 90 mm.

UFnmsnnavesnszuangu (Vsv) : 0.624  Liter
Yumstevinavilegnau (Vov) : 0.033 Liter

fNANUEER : 8.57 kW @ 2400 RPM
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usslngeam : 36.26 N-m @ 1600 RPM
Sanmslfidemasiimdsugean @0 : 275 Literh

P a o v
- waamuq‘[‘um
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Abstract

Field performance testing apparatus requires human labor for data collecting, which may have a
difficulty and data missing. The objective of this reseach was to develop a field performance testing
apparatus for a two-wheel tractor, by applying industrial sensors. The testing apparatus installed on two-
wheel tractorwerecomprised of sensors, data acquisition device, and computer program. Collected data
were fuel consumption, traction force, and slip. Fuel consumption, traction force, and slippage were
measured by flow sensor and thermocouple, ECR force transducer, and proxity sensor, respect tively.
Computer program was developed base on LabVIEW program. The developed testing apparatus could

makefield performance testing conveniently and easily.

Keywords:Performance testing apparatus, Two-wheel tractor, LabVIEW
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