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An Experimental Study on the Performance and the Exhaust Emissions
of Gasoline Engine using Water-Gashol Blends as a Fuel

Rho Sang-Soon - Bae Myeung-Hwan

Abstract

Since the energy shock in 1973, there have been wide studies for the developments of the
alternative energy source, the rationalization of the energy utilization and the energy economy
because of the recognition of the limitation of energy source all over tre world.

This study is experimentally examined in and compared with the engine performance of
output, torque and fuel consumption rate, and the exhaust emissions with the change of engine
rpm in the cases of using water-gashol blends, gasholand gasoline as a fuel in a conventional
4 cycle 4 cylinder gasoline engine. In the case of using water-gashol blends, it is installed
by the exhaust manifold pipe inte the intake manifold, and water is injected from nozzle
fitted up the air horn of the carburetor.

The reults are obtained as follows ;

1. In the case of an addition with water, the engine output and the torque are little diff-

erence with the case of gasoline,

2. The fuel consumption rate is decreased as compared with the case of gasoline. Espec-
ially, the decrease in quantity is remarkable at the low rpm.

3. The exhaust emissions are remarkably decreased as compared with the case of gasoline.
Escpecially, decreases of CO and HC in quantity are remarkable at the low rpm, and a
decrease of NOx in quantity is remarkable at the high rpm.

4. There is a moderate condition of operation because the producing factors of NOx and
CO, HC are contrary to each other.

*EHER, AR
*EGR, SftkBEK KRk



26 WEMDBMBER, RS Fo, 1984

1. & e Hg o7l Sel BEMOE gasl v gleh
ERE Rl olm oo ARE HEEE A

L2 6
19734 1 A= EELE 2HRE AU Ped ZEE0D, "HER sene] EE A
el WEME FHstod REAIR B B, #HoE FTEIA TEHS Aol HRHE &
AR AT 9 B80S 98 B B HE ASsge 9
= 7leol i glvh. REARQ o R e fik A HoA A EFES 441015 - 42181 Y 7%-
ROERH MRS S8 AB#, B, #ES 2 BES MBARECE 39 s 2 s
SUE ol MEEKRA PERES &E

Faor 2 REA A S BEtel WEslY we w4

#ERTel Sl X, I KM HBEEEE sy, HiEd —HE ERAA BABARE M
WER sty HAFel ofa] —flEsdE F o #stel b7 ERAEA St EIEEY o)) &
B B Hel R a9 HEY BiES Z(Air Horn)el] #HET 22258 L wigsh
o o g

E o e duA WREEAES B B o WHEEEES B B2y fi), Ee3
Wprgel 2rh HARMOIE. ol T —BEE 3w poplike) EILEES HERs e o8 e
B MEFAA e sl REREE W mmmos ik Eesdsh
Esle zel HAAE SAER Bisle] gk

WHRAA AL F Mg 194040 fiflell = 2. BEBREC] 4tk
B Sl kel x3Bhk Srioz Abgshg

. El 0 )4 7
B, 100050 AR Wl A i akel 2o mEEsl ke

M b= NO; 4 pke] Eik-g 913 EGR3} 22 %) wEl-Eel] gk BHEEAS) K Table 1079
Table 1. Preperties of Gasoline and Methanol.
= — - o] L Fuel Gasoline Methyl Alcohol
Property ST . (Iso Octane) ‘ (Methanol)

Chemical Molecular Formula CsHis CH;0H
Molecular Weight 114 32
Specific Gravity at 20°C(at 15°C) 0.7(0.74) 0.835(0.7¢6)
Stoichiometric Air & Fuel Ratio (Kg air/Kg fuel) 15.1 6.45
Temperature Drop of Vaporization of Stoichiometric Mixture (°C) 18 122
Lower Heating Value (Kcal/Kg) 10, €00 5,331
Ratio of Lower Heating Value with Gasoline. 100 50
Heating Value of Stoichiometric Mixture (Kcal/Kg air) 702 827
Vapor Volume of Stoichiometric Mixture (%) 1.65 12.3
Latent Heat of Vaporization (Kcal/Kg) 65 263
Latent Heat of Vaporization of Stoichiometric Mixture.

Kcal/Kg air 4.30 4.08

Kcal/Kg mix. 4.03 35.3
Roiling Point (°C) 99.4 66.4
Melting Point (°C) —107 —08
Flash Point (°C) 17 —1~32
Research Octane 100 106
Motor Octane 100 92
Cetane 12 3
Auto. Ignition Temperature (°C) 275 500
Lean Operation Limit

E?}I;?]e (Excess Air Ratio) %27 %g
Flame Temperature (1 atm, °C) 470 473
Flame Propagation Velocity (m/sec) 0.33 ‘0.48

Reid Vapor Pressure (psi) ‘! 6~15 5.0




TR BEMS PR (ERT AEBEY Mk 2 HRERS WG HRY TR 27

o vebd #MEEER AL pomsich, =3
Table 164 7t&=l sl Eslnes H b EiES
BHEBH S S o] #mxch
wel &2 W, FEMES] MERA EiEs T
oleh. AEKE(OH™ DB #FW AFL gle
22 E3lx 2 Mol Table 12Fw o elg
BEel Hete] B3 e AL 4 4 YUk
@ HEEel #lxslr] ool BiEe =g B
Al AR EE] A gMEEHA €T
Z ReTE
@ BEGFHN UL BER FE =
st 9let,
@ Bpe] BRAUERYS B#ae] sEud
eurel] obmle] BUBHHE o] k= Th
¢ TEPEe Had BHZESEEs 6.45F
7h&el o] 15. 1o Higted 1/2 olglo| B2 &
P AE s s 9o FHEGRR
#oh =l e
® BEAEFREY BHERS vEo] 82TKcal/kg
olx, 7F&Elo] 702Kcal/kge]l BB E#H &
AF RS wEskd Bohm L& HitE
& < glvh
© HEmzemErl = =8 BEE distd B
BEo) yhEElat A FH-—sR, = Hh
= oAel A =
@ EEgEHo]l shgeld il 4iAgE =
ERERE s dol FHKAHES EAR
mHEY) o] ¥, 53] 10°Colste] F¢-

Mo

| BEE 9 7 Sk

b ot HmEMEHT ¥ T 3y
#pEE WA g =%
shEeld wWgkE-g Bastd SE{ES #
6\1—1:}_

@ A EHEA Yo} ol AmE Mol & EA
A g

v ZRBEHI BATOl o0 KIBEREE
7t 27 A HHESRE wErl A5
=, 538 =7-& WAshe HEE ¢

@ BIAEE shErlab vl seba, WERES] A

©
o
aul
w

Temperature (C) _

o e Kkl A KiEE A e

G el MR 3 I Rel
Sob AEBRE 1A S NOxo| HHIEL
A o

B AWRE BERES Yo #mEe] Mk
S0 RG] To] B4 FEFT WAk
&g+ 9

6 (LBuel HEe) WEe o EREET
o) 4% NOxe} CO #fire H/Cirt A4 =
2 gk Geld o] He] dEa W)
g (H/C=4)& 71 &el(H/C=2.25) 2u}
NOx 2 CO s 28 siolvh

2—2. ASTM g3

st v elg g 10% BABES HEEMe
< festyl slste] #led ASTM AF&EYS
Ab-g3ted @ E(BP ; initial boiling point) 2
FH A7 10% w50 BB AR o 3 Fm e
= HEstel Fig.1 o #HEdifgs'2-& vehich
170

MOT ~—O— Gasoline 100
~-@---GS0 MI10

00

~ @ (¥
[« 3K =] ?
Y T

[+2]
O

T 1 Y L 2, 1 A 1 ' — T
0 10 20 30 40 50 80 70 80 90 100
Distilled (%)

Fig. 1. Distillation Curve of Mixed Fuel on the
Base of Gasoline




8 HEFAHMEEE 8% P28, 1084

—HoE MERESY 10% BBELEe %7}
AV, WREES @+ 10% BHEE 20
A A R BEIF MGl FEkstAM B4gste
BEol 1 thgol BaE FAAI A £Hsk
2E ol Bbt= dxb Flkut 5 Eamme
+ vk weld 102 BHEEE BB &
KIS FERgeR

Fig. 1e] oslal 10% BAEMEL] MR-
vl kg8 HREEc o B Wkl A st
71 Al=bgbel, g shEEl e o] oe BAe
Hpol 7] o F-oll (KBl A S T e 7= hﬂ?ﬂ
oAl §lov, veee H—3 Riol=
—EEE ¥l glrh. 10% EBABEE & B
BERA A= ek d B8 HE ITV‘r
HRERBEERAA = ZEFE ol Fo] s &
WBhigel ggstel. ol -2 %ﬁﬁﬁm FL 9
El-5-0] 7:%*551‘ ZBSI] ol A2 4
HAreh, AEEld e BHBERS ] 8 % ec¥iihied
BEsA s oleb-&o ElEmRse) 93, &
{EBE AX faEitEe] RiFstxl @4nt 10% B
BBFE 10% BRER R o) ol itel  BE)
P, EAME 2 AEU Y SRS & AL
2 A7srt, 2eiu we 3] F(vapour lock)z}
BEMEe Basy 0

2-3. MEoEE

el A shER I viRke L oW T Ealhel
h: A MSEEE dovH B
Zeiv MEE Kool EBA5G
ARiEd AA4 2 *Ei—‘li
T2 Bigbe] A9 AM KFR

T 4 gk

b e J}L i

A, WREREE L.=40F

Fig. 2% 7}&3 —10%0ebg BEBEY &
Zosf

g

&0.1-

:(AQZ- D/O///Q

“ o 0 0 % £V 0

Termperature (*C)

Fig. 2. Variatons of Critical Absorption Ratio
With 10% Methanol Mixture Ratio at
Various Temperature.

Roe= N HEERAE Jebdeh ™ o] 244
A 20°Cell A REIAS] KGre) 0.24% o) 4delm
Vet shErle) 212 @l 5, 0.24%¢]

sl At FHESA @ee T 4 Ak B AR
SHRE 0.24% ol slelopst weh

109 Wees 48 RAMEC B2 MU &
MAM Qe o LE % TE frashE
A%, WEd L B BREE el g

SRR s BB = 7hEsl 90% ¢} wleks 10%
elal, THel v sbul 32%, wlEbE 487 B
20% & et BB £l shEEin ol
ol FIEst  THEEA w AbERl, =ukd
ol FhgEdte}.t®

it 7 B A -2 ) eh--2) ?Eé?lt%fﬂ Q%

T #ETE =555 s a
oh Mo B fEoRE SRk
22k (Tetrahydrofuran, CeHgO ;3 THF)S #Him
AABzd e AE %EY + el

i

b

a] Ezlslo| =

2—4. &kFEo g

L B 2apBiEESY AT 9,
RS HHEAE A 2 FA25H K

ﬁ: g de) MRS MESE KTAYE 48 &
oh 33 1,000°C o) Ao 2 in#s)
REFRE Feb 2 KRB MR —FRRE
o KEE HER E}L KM AL RES <) &) A
MET Kool 82 e BEREST Eo

T}, 18,14
(latm, 25°C)
C4+H.0———=CO+H;—39, 300Kcal/

Kmol

A3 gAkEE AL F
Al E%ﬁ%%ﬂ ~@J(%Kﬁﬁa §=35°C

A
o ]

O K& @mstad e A=0.6~1.15 &
fol A= sk, A>1.159) EE 4=
Rlaz ey, & L E&—%‘F% Bk AT
B Fobaleh O ZREFH)

@ COmE~= >v>1° BHE A= AkEA 2
Alglel Aol ddAst=iat >»<1°1 HEE el A
= AAEK] 22E 4 Bk

3 HCRE = 2kl GARH Lzt 8



Tootad BRAWES MHE G /e M Me U HERSY W W% B 29

metAuk, 53 A Y BBEAR HR
Ae EAKE 3 HC BEE FEslA @8
fmgket.

4 NOx BEw akEe) Feobxl=d HEs W
Loted oA B EBHel A3 EE
RS BT, Kmdl 9% BAHR #R
BB el sl MBEERT % 9
ak Aol =k

® RCHO s 4kEe) £o= #mateh
AR MBEEET 3 Zolrh

® &KEK] 2E£FF FTHRBRBENS 2

£t ol AL AAE] 2LFE BEKE
P FfEA o, Ko R HASH

o A8l BeEe] MET REF w0l &
oldl, = %= A8ld B kA FAbsh
=, el 2= BEfTRE A Zgagd £
Z-f-uto] (blow-by)sl~] =] el A=t} pye]
i) BALCE #Edsk @R BAk
Ry R Ee] BhE= 7] o]t o] «
ol RIEEBA A RS SEE-S if
ImskAl = e

3. RRRE-ERMHE X RBRAZ

31 ERER

Fig. 4= BBAo= ST BRASBES
HE vebdeh 2mm TA S BWRSE SHEEE
e L o] 30mm EHES WEE BWEsMY

Table 2. Engine Specifications.

ot o] WENE HEEPY FEd Bl
Rib#BENe BASE BA&FRE o %AEES
ZEn, S WKE thE fibEle) AEdpiE
BAAT. = RILEE ool LE(Alr Horn)el £
Bx =FEZHH e Eo| B4

A BB AR B KA4RE-BLEA
A ATHE s e i %5 Table 2
o} 7r},

Lﬁm SurgeJ A
Tank Tank Exhaust Gas Pipe

Water Feed
[_AMJ_-—L Corburetor | ‘Lgég“g V°|V°r
11
L owmomometer |— —
i ing Water
Opercting |6° - Engine ok
Panel

i

Fig. 3. Schematic Diagram of Experimental
Apparatus

. Choke Valve

Carburetor

Intake Manifold
Exhaust Manifold |
N R S—
e ———e S

Fig. 4. Modified Intake Manifold.

Item

Specification

Model

Type

The No. of Cylinder, BoreXStroke
Piston Displacement

Compression Ratio

Method of Starting

Power at Specific RPM

Combustion Chamber

Carburetor

Ignition Timing

Valve timing Intake open
Intake close
Exhaust open
Exhaust close

RQ-T-GWE-85/100-D

Water cooled, 4Cycle Gasoline engine
4-83X66(mmn)

1,428(cc)

9.0to 1

Cell motor

85PS/6,000RPM (Max.)
Semi-spherical

Two barrel

4° BTDC

8° BTDC
44° ABDC
50° BBDC
10° ATDC
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Table 3. Specifications of Dynamometer.

[tem Specification
Type Electro Dynamometer
Form Water cooled Eddy current electro dynamometer

Max. absorbing shaft speed 7,000 (r. p. m.)

Pendulum type automatic balance

|
Max. absorbing horse power l 100 (PS)
Torque indicator ;

Tachometer Electro-panel-indicator
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Table 4. Properties of Gasoline.

Property Gasoline (Regular)
Gravity (g /co) 0.732
Lower heating value (Kcal/Kg) 10,500
Research octane number 87(Min)
Corrosion test Cu strip (3hr, 50°C) 1(Max)
Lead Content TEL (¢ /gal) 3.15(Max)
Sulfur (wt2%) 0. 14(Max)

From the manufacturer’s specification
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