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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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1) thiwdamasildlunisuagey

ufwadldlunsmaaeu fagldiauiivadonded auunsgiunsugsia
wasau [16] waztifufigaginuegnataiin (Waste Plastic Diesel : WPD) 10n32U21N13
Inlslagafiiunonlssnduiifunnueswanafnvesaudaududamaiame umninedy
welulafasud Tnetdufiwaninussnanafnfindnlddnlvgfanautfmduluauszna
nsugsRanday snfuAinisndu wazdnegluidufieatssanseunyuss Fauandlu
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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 18 -
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 AERY 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% (°0)
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
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(WPD : Diesel)

1 0:100 Diesel

2 25:75 WPD25

3 50:50 WPD50

q 75: 25 WPD75

5 100: 0 WPD
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Specifications

Honmar Model DHB850E

Horse Power (hp)

Engine Type

Cooling System
Combustion System
Cylinder Bore x Stroke (mm x mm)
Cylinder Volume (cm?)
Engine Start System

Fuel Capacity (liter)

Fuel Type

Engine Oil Capacity (liter)
Engine Dimension (mm)
Weight (kg)

6.7 at 3,600 rpm
Single-cylinder, 4-stroke
Air Cooled Type
Direct Injection
78x62
296
Recoil
35
Diesel
1.1
427x383x450
33

Load Control

WaterIn

Water Out Pa=
Dynamometer

o
(g

AN 2 UHURINSARAIRUNTAILAEIATOIN B INNITNAOUAN T IO UL VDLAT DI UARLTYA

3) 41RIFIULaSNIINAGIY

Fuel Tank

Coupling
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MINAABUALTIAULIAT BIBUA 195 9A1NLUIATFIU 1SO 1550:2016 Internal
Combustion Engine-Determination and Method for the Measurement of Engine
Power-General Requirements [20] Faidlusnnsnisnaaevanssaugiadessudialuildiu
idessuidumumelufouynvin vimseaeulagldtiufiwatuiniossus Honmar u
DH850E dmsuldidudoyaidesiulumsdsdaandisudounatunimaaeuindaseus
denfuuavasuduldhiudemamnvesnanadinsnsdusna 9 AIUR1ITIT 2 Hile
npgevaNIINLLIATetsud IiuA Mdausnveuadedeud (Engine Brake Power) ussdinves
A3 098ud (Engine Brake Torque) LazANAUUend oudsmnziusn (Brake Specific
Fuel Consumption) 7iA7133350Us139 (1,900-2,700 rpm)

I nsnaaeui us18n15gulA3 BBULAWUNT 1,000 SoURDUIT TABn1TVYY

Loading Valve uulaulafiiwes (Dynamometer) mulduuniinuiievannnse (ussin) fieg
Tulowlufiweslimnluviomdetioniian uarlfasanmetuliauntessudfoumndlunis
yauesiivszanm 70°C nduuiudsmnuisiseuvenaiessudluil 2,700 seustouni
(75% vosiumiadngn) wastiunsylifuiiessudsnensvu Loading Valve uilaunly
fimesnanduuninieuniniiseuveneisseudanas wagduiinAruseda Mausn uaz
nsdudestnifudemas (BSFO) ynaundasouiianas 100 sousewtdt aunsgissou
\3nssuianaunde 1,900 sausound Jsgfinismaaeu ntduideyauiiiasizsiuas
nananalugUveINI AN TIAUL Y LATBES (Performance Curves) MaNmsguaIna [21]
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y = AMUBUILUUYBINTULERINGS (kg/m?)
mf = 8ns1nN1sinaveaeinas (g/s)

NanN153uLazaNUIINa

NTNAABUANTINUASB8UH Honmar U DH850E Tneldihufivaidemnded
Wisuiisuiuiniufiisannuesnanainiinanusaseusae 4 wuan nsanuwaltunis
Wasuuashidauusn usedn uwardnmmsauUdentomasinnzuenaieseusinuemig,
sousing 4 fuunlfudsuwladldlufienafiontu Jsaenndestunuideves 151au [22]
w2 Phasinam and Kassanuk [23] Tngfduiusnuasisednvenadeseusdildanisuiivs

PNVYENAARNNFREIUAN 9 AzUpsninuddufwalianitlvd Weosanuiudiwaiina

[
= = o

fssumeffiutuiehliadosudamsedaihiudomaeenanhinlaemade Tning
IFnniy wardnswavesnnuuanseiinudeulsiianinaneusidauasids usnues
i3pspud osnnAmanudeuresitufiwatissninisiuiwannvssnanainiieudniios
winsamisudemaduniedmeuhiufivaiiinaunnit fierassaweiuld faiuainy
wansnsesmauseudllliuanimarousdauazidusnuaanioseuionnun

AT 3 AdausnveaadesudldiTud oA wis 4 ala dnansmegey
TndiApatu Jsidausngsgavesindessudazogluriannuiiisey 2,400-2,500 rom g
hifudoinds Wep2s Temaausnvesedoseudageand 3.06 kw sosasnnduthifufiea
WPD50 WPD75 wag WPD anuandiy deinsuiomnas w25 feranufougeninuiiiu
Awadntios uavildndrunisnaussrinaiufiadandedfuituiwaanueswanaiin
ffound1 WPD50 WPD75 uaz WPD Jsdamalvirndaiusnvouaisseusigsan oeslsinia
Tug9A1nu5958U 1,900-2,300 rpm AFUUTNU A DeBUAT LA N lwa e

a do 1 ' v Y v oA a a ¢ A
NANFRNNENFIUAN ¢ IEUDYNITUTNUALGALTINUYELRRY 7%

v '
v a a

definnsuusidnvanniossud wuinadessudidlelduniufiwannvegnarading
Faduseq fusedasniniiuieadondedidnies (rmit 4) Tnsamglutienud
SOULASELA 2,000-2,400 rpm dadurrwhaulnfivenaieseud Tnondoseudildisu
Aladendudinnusiseuinieseud 2,200 rom Tirussingagn 12.2 Nm daminiedsus
Adhuiwanueswanafniidndausig q fivaansvhaunfivenedeseudaziviausdn

YognnunduRwaenfvdeay 3%
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AMTUINIINITAUURDUTDINAITUNIZLUTA (N1 5) 1ATosudTInagaulagly
UTudomasms 4 gia Tugiespanuiiseuinsossudldauaie 2,000-2,600 rpm Tinans
nagaulnalAssiuun TngpiessudldinduiiaainveznatafnNdnaiunng 9 a1 BSFC

1NNNINATDILUAN U UARLTINIMVE LT 1% F99951N15FUUA DU TUT N IL ALY

=1 [

WaUSUUNTUAwaNYEENAARN LT LEB99NNUNNUAAINNVEEWAARN I NS
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