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Performance Testing on a Small Diesel Engine Using Diesel Mixed
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Abstract

Thailand has had policies supporting the production and use of renewable
and alternative energies in order to reduce its imports of fuels from other countries.
Producing the fuels from plastic waste can lower the pollution and energy problems
in the country in order to ensure that the fuels can actually be alternatives. The
purpose of this research is to study the performance of a single-cylinder diesel engine
using waste plastic diesel mixed with commercial diesel. The outcomes were then
compared to those obtained using commercial diesel. According to the results of a
performance test on diesel engines using different ratios of commercial diesel and
waste plastic diesel, it was found that waste plastic diesel causes an engine's brake
power to decrease by 7%, brake torque to decrease by 3%, and brake specific fuel
consumption to increase by more than 1%. It was concluded that waste plastic diesel
offered an alternative energy source with the potential of commercial diesel that
could be used without modifying the engines.

Keywords: engine performance, diesel engine, waste plastic diesel
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ufwadldlunsmaaeu fagldhaudivadonded aunsgiunsugsia
wasau [16] waztifufigaginuegnataiin (Waste Plastic Diesel : WPD) 10n32U21N13
Inlslagafiiunonlssnduiifunnueswanafnvesaudaududamaiame umninedy
welulafasud Tnethiufiwannusnanadnindnlddnlvgfanaudiduluaauszne
nsugsRanday snfuAinisndu wazdnegluidufieatssanseunyuss Fauandlu
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. , ans o
Thifufiwai s NsUgININATIIL
a1diu AR FBadeu . gem
nauld " "
TG gt
Taishnin 0.81 -
1 Specific Gravity at 15.6/15.6 °C ASTM D1298 0.81 ) :
laigendn 0.87 0.92
2 Cetane Number ASTM D613 66.1 Taighndn 50 45
3 Calculated Cetane Index ASTM D976 65.8 Taighndn 50 45
a4 Gross Calorific Value (MJ/kg) ASTM D240 46.04 - - -
Taishnn 1.8 -
5 Kinematic Viscosity @ 40°C (cSt) ASTM D445 3.103 o
laigendn 4.1 8
6 Flash Point (°C) ASTM D93 50.5 laisindn 52 52
7 Pour Point (°C) ASTM D97 15 laisindn 10 16
8 NNANTOUUKUNIBILAY ASTM D130 neLaY 1 lalgendn mneLay 1 -
9 wefiesnmsensiineendindu (¢/m?) ASTM D2274 178 lalgendn 25 -
10 ey (% ww) ASTM D2622 0 laigend 0.005 15
1 e % ww) ASTM D189 <0.10 laigend 0.05
12 6 (% ww) ASTM D482 0.005 laigend 0.01 0.02
13 msndu (@uugiivesdiuiinduldlae ASTM D86 371.9 laigend 357
YunsTudns 90% (°C)
14 Iwdweseslsundn (% w/w) ASTM D2425 3.1 lalgendn 11 -
15 1 0% ww) ASTM D2709 0 laigann 0.05 03

16 Auaudinisvaodu (um) CEC F-06-96 350 laigend 460




NIaTIneenans naluladuazuinnssy uinerdenwdug | 5

Uil 1 aduil 2 (rngaw - Sunaw 2565)

A5199 2: UnTuReamasnktlunisnaaau [18]
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(WPD : Diesel)

1 0:100 Diesel

2 25:75 WPD25

3 50:50 WPD50

a 75: 25 WPD75

5 100: 0 WPD
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M19199 3: Yeyavnanallaveanseseudfanldlunisvageu [19]

Specifications Honmar Model DH850E
Horse Power (hp) 6.7 at 3,600 rpm
Engine Type Single-cylinder, 4-stroke
Cooling System Air Cooled Type
Combustion System Direct Injection
Cylinder Bore x Stroke (mm x mm) 78x62
Cylinder Volume (cm?) 296
Engine Start System Recoil
Fuel Capacity (liter) 3.5
Fuel Type Diesel
Engine Oil Capacity (liter) 1.1
Engine Dimension (mm) 427x383x450
Weight (kg) 33

Fuel Tank

speed
| vorque E
Temperstwe [
power

|] Fuel Flow Meter

Air Inlet =

Load Control

WaterIn

Water Out [JE. :

Coupling
Dynamometer
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3) UINTFIUUASNITNATDY

MINAADUALTIAULIAT BIBUA 19590 1NLUIATFIU 1SO 1550:2016 Internal
Combustion Engine-Determination and Method for the Measurement of Engine
Power-General Requirements [20] Faidlusnnsnisnaasvanssaugiadessudnaluildiu
wnsusduminmelufounnuia shnasveaeulaslihiufeatuedoseus Honmar fu
DH850E dmsulfidudoyaidasiulumsdsdaandioudio unasunmsmaaouindoseus
Lﬁmﬁ'uu@hﬂﬁamﬂui%ﬁﬂﬁuﬁaLwﬁqmﬂ%zwmaaﬂé’mma"gwhm AIUAISI9T 2 il
nadoUANIIOUZIAS eI Tun MANUINTeuA30seus (Engine Brake Power) usidnvas
A3 098ud (Engine Brake Torque) LazANAUUendoumdsmnziusn (Brake Specific
Fuel Consumption) 7iA1337350Us139 (1,900-2,700 rpm)

I nsnaaeui us18n15guIAS BBULAWUNT 1,000 SoURDUIT TaBn1TVYY

Loading Valve vulaunlafiine (Dynamometer) mutduuninfiovananse (ussin) fieg
Tulowlufiweslimnluviowdetioniian uaslfasanmetuliauntossudfoumndlunis
yauAsivszanal 70 °C anulfuianuiiseuvanaiossudluil 2,700 souseunil
(75% voshumiadngn) wastiunsylifuiiessudsnensvu Loading Valve uilaunly
fimesmuduunfiniouniuiiseuvesedsseusianas wazduiinAruseda Mdausn uas
nsdudestnifudemas (BSFO) ynaundaseuiianas 100 sousewtit aunsgissou
\3pssuianaunde 1,900 sauraundl Jegfinismaaeu Mntduideyauiiaszsiuas
nananalugUveINI AN TIOUL Y LATBEUS (Performance Curves) AuaNmsgLaIna [21]
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p_ 27Tn (1)
60
T=Fxr (2)
BsFC = XM (3)
P
Wip P = MAWUINVBIATDILUH (KW)
T - usednveamsoseusd (Nm)

BSFC = mnuduiuansitimm@sdntniziusn (g/kw-hr)
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n = AMUEITOUVDAATBIBUA (rpm)
7 = AMUBUILUUYBINTULERINGS (kg/m?)
mf = 8ns1nN1sinaveateinas (g/s)

NaN15II8LAzaAUIIINE

NTNARBUANTINUASB8UH Honmar 1 DH850E Tneldihsufiwaidemndied
Wisuiisuiuisuiwasinvesnanadindinanuaseunieg wuan nsnuualiunis
WasuuUasidanusn usedn uazsnsinisauildsdemasimevenniateudnunimsa
sous1aq Suuiludsuuvadldlufianafendy Jeaenndestuanideves 151au [22]
WA Phasinam and Kassanuk [23] Taerdaiusnuazussdnveanisseudilaantnsufiva
PnusznaaRnfidndiusneg asifeenitdituiwadanded 1eswiniduiwaien
fdumeiidiuduiehliedesudaunsedaihiudemdwonnniidalaswadegins
IFnniy wardnswavesnnuuanaseiinudeulsiianianeusidauasids usnues
i3eseud LiesnAaudeuresisufimatiseninduiiwasnvesnanainiiieadntos
winsamisudemadunisndmeuhiufiwaiiinaunnit feeraasaweiuld faiuainy
wansnsesrauseuidliliuaninasousidauaziduusnueunioseusoony

AT 3 AdausnveadesusRld Tl oAt 4 ala nansmagey
TndiApatu Jsidausngsgavesndessudazogluriannuiiisey 2,400-2,500 rom g
hifudonds Wep2s Teidausnvoaaiossusigagai 3.06 kw sosasnnduthifufiea
WPD50 WPD75 wag WPD anud1sy datnsfudomnas WPD25 fidnanufeugeninisiy
Aewadntios uavildndrunisnaussriaiudadandedfuituiwaanveswanadin
ffoundn WPD50 WPD75 uaz WPD Jsdamalviridaiusnvoaaisseusigsan oeslsinia
Tug9A1nu5958U 1,900-2,300 rpm AFUUTNVD AT DB UAT LA N lwa N

WaaRnTdnaIUA19°) axtiopninuniuAwa IRy 7%

v '
v a a

WeNasuusilnveunsaseud wuinaseseudllaldusiudiwaainvezwataini
dndurna Susslasnidiiufwadsndudiantdes (mnd 4) Insenglutispiugy
SOULASBIBUA 2,000-2,400 rpm Fadutrsvheulnfiveanioseus lngiasaseudiildii

Aadandydnanusisousesaud 2,200 rpm Tirussdngean 12.2 Nm dauasadgud



NIaTIneenans naluladuazuinnssy uninerdenwdug | 9

Uil 1 atufl 2 (nsngem - SunAy 2565)

Adhuiwannueswanafniidndausingg ivasmsrinulnivesaiessusaylirusedn
Hosmniduiwadindiudiady 3%

dmusaTnsaudendomdssmniziusn (nMwil 5) 1neseudinadeulagly
drudemants 4 e lugremnunsaseuniossudldiuade 2,000-2,600 rpm lfkans
nagaulndiissiuinn nawdeeusldiiiudwaanuoznanainfidadiusineg dd1 BSFC
inmARessuATdTuiradandudiios 19% Fedansaudienisusunzdiinty

[

WaUSunaundumwaannvesnaa@fninIu 199NNt uAwaaNnYeENaARNINIaUTN

YDIUATDIEUAMININUT UMD AINALIONTINITAUUFBINT UL DLNAIT N ALY

3.50
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o 250 4
e
5 200 -
2
g
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V4
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OOO 1 1 1 1 1 1 1 1

1900 2000 2100 2200 2300 2400 2500 2600 2700
Engine Speed (rpm)
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