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Abstract

This research studies about modification an engine for hydrous ethanol. Both
anhydrous ethanol and hydrous ethanol are alternative fuel for SI engine. Hydrous
ethanol has difference properties compared to anhydrous ethanol because hydrous
ethanol contain more water. Hydrous ethanol has lower price and less complex
process. In this research, the engine efficiency is improved by adjust air fuel ratio and
Ignition timing. Interested results are torque, power, break specific fuel consumption,
break specific power consumption, thermal efficiency and ignition timing on each
engine speed from 3000 to 8000 rpm. Modified engine fueled with hydrous ethanol
generate more power and torque by 0.75% and 0.72% when compare to gasohol.

Break specific energy consumption is 3.61% lower when compare to gasohol.
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2.9 A1auieu (Heating Value)
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HHV=LHV+ —22e% (1)
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2.10 samdlunaneiniArauudamaluiaastlug (Air-Fuel Ratio)
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a'auwammmmmt,azﬁwﬁ’uL%ﬂtﬂﬁﬁi‘)’ﬂtﬂl&ﬁﬂ%%ﬂ'z'sl.w'ﬂ,vrﬁﬁaug'mi wiilosannldidaumaaem-
upa FafpensensIdILeALaT oA liAuLAalsAY FuuTssludoanAdnadTunan

FENINDINMANULGBINEINUVIO U TDUATRIBUMLENTUBATY
AF=mh, /iy (2)

1ae i, Ap 6R5INTTIVATBINIAYE9R1INA [Kg/s]
e A8 SRTINTINAVDINIAVDUTBINGS [ke/s]
UBNANLILTNITITAINTENIINANAT L FauaniDeonsdruvasainiasatidulusasduiey

o e

UDRNSIEIUY899R1d@UINIARBUNUT Stoichiometric Air-Fuel Ratio
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2.11 n1asusn(Brake Power)
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n, Ao AusEAnBa sl

2.14 A1UTEANSAINAMULTISDU (Thermal efficiency)
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& a o d Y
3.2 audulURvaLRawElNgaTas uasn1sUTuiisunuuidalesea

uwhalesea E10 (en1uea E100

Enthalpy of vaporization 402.3 873 (217%) 1149.8 (286%) = 1288.2 (320%)
(kJ/kg)
Lower Heating Value (kJ/kg) 42295 26,950 (64%) 21560 (51%) 18865 (45%)
 Density (ke/l) o e 0.83 0.85

Octane Number | 91 130 NN 120 ! <130
14.1 | 9.0 6.7 5.8

Stoichiometric Air-Fuel.Ratio
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5Uil 3.2 1a%es8ud Honda GX 120
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3.5 ECM (Electronic Control Module)
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3.6 @anTLlaULLULYaS (Oxygen Sensor)
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1. Sensor element (combination of Nernst 7. Contact holder

concentration cell and oxygen-pump cell)
¥ 8. Contacl clip

2. Double proteclive tube
9. PTFE sleeve

3. Seal rin|
L 10.PTFE shaped sleeve

4. Seal packin
P e 11.Five connecting leads

5. Sensor housing b2 Seud
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Power

Power requirements

Single Channel 8-14 Volt/ 2 A (max, 1 A
nominal)

Dual Channel 8-14 Volt / 4 A (max, 2 A nominal)

Serial Communication

Serial Port Speed

19.2 kbit/sec

Packet/Logging Speed

81.92 msec/sample packet

Sample Resolution

10 bits (0..5V at 0.1% resolution)

OBD-Il (US Spec vehicles)

Number of Channels

16 (max)

Supported protocols

ISO 157650 (CAN), J1850PWM, J1850VPW,
ISO 9141, ISO 14230 (KWP2000)

USB Specifications

Protocol Version

2.0

Supported OSs

Windows 2000, XP, Vista, 7, and 8

Temperature

Max Operating -20 to +80 deg Celsius
Temperature

Recording

Memory Card SD 4GB or smaller.

File format : FAT or FAT16
(SDHC cards are not compatible)

= e @
f13199 3.3 AUANUAYBINDTU Oxygen Sensor[18]
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3.7 92aa (Injector)
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5Uf 3.19 Module Sensor Usgnausae TPS, IAT uas MAP

3.10 AanTvUAIUaUluvialefd ( Manifold Absolute Pressure Sensor : MAP )
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OUTPUT VOLTAGE
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3.13 launlufiwesnsuawiomin (Eddy current dynamometer)
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4.4 ANUAULUABINANIUTINWIZLUSA (Brake Specific Energy Consumption)

15 T T T y T T T T T T T
® EI0
[ @ EI00 i
4L v ERSO . )
| '
=
313_ * I & T T
NS~ e S AR
S [ e -
o 12 I | % I -
2 YL -- ,
m
11} .
10 1 ; | \ ! \ ! T I i 1

3000 4000 5000 6000 7 7000 8000
Engine revolution (RPM)

E' o ar ) d - s o
JUM 4.4 nTuanAuduRUSIERINeTaUIATa W UALAZANAUIURBINIUT IWIZLIUSA

“a 3 o = ot o
MAntuvesuRalydu (E10) waulaaSaianiuaa (E100) uazlansaianiuaa (Eh80)

P ' o - W o a a a W
WIaLBUAIAILAUUADINE WU Wz USATIAR NN I lansaleniuaalasaulansaiani
I & = ] -~ ¢ = as v e ! A) a I -~ &
uealtuamdsluldarsouiniaseundlaisununisiswialasealiuldawmas nui Auaulass
WAIUTWWILUIATLARYUIIA1aNAY 3.61% tagiRfowas 4.06% LaLadun1ud1nu
Fawansliiiiudn nsfinuduissdemdsdimnsiusavadlaniaenusatugansiziniin
ﬁ; -A) | (Y r.!1 ) [ Y s 5 o v d‘ ) o [ A: = [ o
AseiwasindsnuinIndundn Ay vimlidiadiuidiuianiuainuaduudaandsanusnieg
wsa 3vilranldaneduunn B9lunintu anvdudsmdsnusmnziusavedlansaeniuaailanim
1 o =l = a a o oa a b d‘ al 1 2 t_-?
niwdalyaeadadn lneasiinginszilssansnimdinnuioulssnauliatududoasuil

Tusiade 5.5



60

4.5 Uszansnnideanudau (Thermal Efficiency)
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4.6 8IAINTTYATSIUANLUNNEEYN (Optimum Ignition Timing)
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