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Tnsirdsgean 8.5 kw Lilsuifu wen.787-2551 wuunisvieudend ssaglduniudomasiioa B7 uay
hifundediu SAE-30-40 wiiavemiianseseimakuudenuassulunszuengy 1 gnguiidusiugudnans
N3¥UANGU 92 mm s¥erdn 96 mm USu1nsseeednIin 638 cm’ §n51d3UNSER 19.4: 1 kATIEUUITEUNY
avufounuundioth$sisdiuTinuanuqimaoidu 2.00 m® Awulieiessusiihauseiiiondunm 10 hrs.
mnuilunisan 125 Ke/cm? deisumisaulensvezvievasiu 0.18 mm \WUareuaudneuy 16.51 degree
uarUnndsqueniodna 35.38 degree uagiumshuloidoszazvinavasau 0.15 mm Waneuquiniodns
50.71 degree uazUandsaudnisuy 20.34 degree naauluan1izANLRUUITNAGIMAZDY 760 mmHg
ATIFUUTIONANEIMAZDY 760 mmHg Annizanutuduinduesenmmdoiunaaauiesay 64 ndn
Wiumsnaaeuiesas 78 dnfuleldededliiiusosar 30 veunseinszuuuey (Bosch) gaumgfives
ihifumdoausesdliiiiu 120°C warszdudesadlsiiu 100 db vdsnsvaseunuiuaTeseudidniiiumadey
Tindaumandugean 7.9 kw usedagean 31.3 N.m finui$aseu 2400 rom fishsnsauddesthiudomas

284 g/kwh dvesafuleidefosay 7.2 fiszduidesiagaan 93.4 do.
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Abstract
This research aims to study and compare the performance of a small 4-stroke diesel engine
with a newly designed single-cylinder engine with a maximum power of 8.5 kW compared to the TIS.787-
2551 continuous operation type. The engine, utilizes B7 diesel fuel and SAE 30-40 lubricating oil. The

air filter type is wet and the engine has one piston with a bore of 92 mm, a stroke of 96 mm, and a
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total displacement volume of 638 cm”. The compression ratio is 19.4:1, and the cooling system is a
honeycomb water jacket with a cooling water capacity of 2.09 m’. The engine is designed to operate
continuously for 10 hours with an injection pressure of 125 kg/cm”. The intake valve clearance is set at
0.18 mm before top dead center (BTDC) on the opening side and 16.51 degrees BTDC on the closing
side. The exhaust valve clearance is set at 0.15 mm before BTDC on the opening side and 50.71 degrees
BTDC on the closing side. The testing is conducted under atmospheric pressure conditions starting at
760 mmHg, with a humidity level of 64% at the beginning and 78% after the test. The exhaust smoke
color must not exceed 30% according to the Bosch exhaust gas measuring system. The lubricating oil
temperature must not exceed 120°C, and the noise level must not exceed 100 dB. After testing, it was
found that the tested small engine produced a maximum output power of 7.9 kW, a maximum torque
of 31.3 N.m at 2400 rpm, with a fuel consumption rate of 284 ¢/kWh and exhaust smoke color of 7.2%,

reaching a maximum noise level of 93.4 dB.

Keywords: Engine power, torque engine, specific fuel consumption.
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2. MBI uAITNIIANTUNITIRY
21 m?éaﬂauazgdnmj (Tool and equipment)
swazLBEnAdssoudflagUUaUATImME SEUNe
AudeuRIetngu TFLISWL-PR2 waz 51uazi8en

Taulufino$u ONO SOKKI-50Kg-m Fsns9dl 1-2
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SunIesoud Wl | TF115WL-PR2
WUU - WS eausALYa
guueu 4 Jamy
EART MBI F] - ERART ORI E ]
%8
uugu - 1
nsyuenguxszevdn | mm 92x96
Usung cm’ 638
fndsgean/i kW/r | 7.2/2400
ANLL5ITOU pm
mudwlaes g/min 38.3
\Founas
SRINEIUNTITON - 19.4:1
29AINITAN - 20
WIIAUNITAA Kg/c 125
m2
hamiitu - Single-hold
Hudaisiu - Bosh
JEUUNEDAY - vaoausetly
SEUIEANTOU - wsfaringaita




26

A15199 2 Sreazidenlauluines ONO SOKKI-

50Kg-m
Measurement 0.2 % F.S (when
Accuracy combined with the TS-

2800/3200A (N-0

correction))

Temperature Effect +0.03 % F.S./ °C

Applicable Revolution | MP-981 (option)

detector

Operating 0 to +40°C

Temperature Range

Storage temperature | -20 °C to +60 °C

range

Humidity Range 85 % or less

Vibration Resistance 50 m/s® or less

Applicable Connector | TRC116-12A10-7M10.5

Gear Teeth for Standard accessory (60

Rotation Detector P/R)

Power Supply 100 VAC 50/60 Hz,
SS-002 to 200:35 VA,
SS-500 to 202:50 VA

Accessory Power cable (2.4 m),

Torque signal cable (5
m), Shaft-end key(Only
for SS-100 to 202)

2.2 égz/nsnfn7fmmavﬁmmusma"éwuﬁ(Engine
performance testing equipment)

13 0e¥ngaumgfiLuy Thermocouple u TSK-
03 w0 @ 8mm ngngdilalsitiu 800°C 1a3asin

A58 U HM-640 Tasaulelaitiu 5000 rpm

NIATIFINTTUAENT UMINLSASUATUNTILIA

U 20 atUNl 1 W Aa1AL — SWINAN WA, 2567

wsosineuAuFenisy Ju COR-15 favwiinld
Taiifiu 15000 g waziaTeaiaatush fu RTT 100 19y
seuuinaufivsawuulnan1uusdlu (Partial
Flow Opacity) au3 Uit 1 1dulaezunsuyanaaoy

aussouzAsRERINAENFwAgURe [9]

Thermos couple and Diesel smoke

Blhaust Manifold

Load by Speed Control
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Fuel Pump
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2.3 N1TNAFOUANTIOULIAS 898UH (Engine
performance testing)

mimammusLﬂ%‘laaauﬁtﬁmmuqmﬁmmmia
FURNRINANNIST 1-6 temeFUsuIsHaiilal
anunsaneaeuliInnsnaenINnei 3-4

2.3.1 110715998 aiAToegus (nstallation of
engine)

Ineflgungdn1svetoy s¥n319 30.8-37.0 °C

a

aumnniivesaiulaidusysening 545-559 °C gumngll

q y U

v v
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YTul¥ oindeeg 5en719 36-42°C uavgmng il
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ynafuna o8 uey semine 77-116°C lngimun
\A3 BIBUALAULUIT 58U 800 rpm Uszanas 20 min
s aseulAs oseudd uluf 1500 rom 1Huaen
20 min wd3afuseuiaisssudlugaduisad 2400
rpom Wunandeiionduiaan 10 hrs ¥hnsnsians
¥aureundsseuduastusindn ndsanduinnis
qumsﬁwmum%"awuﬁ Wmsnsaaseiuhsesuth
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Yifunaed uriin1smsieszsiuindunaed wiile
13 098UILATU 100 hrs Taefvuanisvieu
vouedaseudsailoniuign 10 hrs udmgainidu
a1 4 hrs sfuisfundedusedlianinindasan
gesfuihdundedu svuuiuidemansinaey
seduhudemaudewnisssudinudedondy
1381 10 hrs seuthtudemddediiiniaseiu
AAAYBINADAN LAY Lavynd oy 8usevinli
\ndesudivauFevaiiae lasususennusisey
gauasateudlildnnusiseviirmuamuinniiy
liaiMianeveanisuy uvesdoraouse laglden
uANFNasENINANIEITEUgsERfUANLT ITOUA R
Tuge3an 5 min azdedliiiiu 1/100rpm e3seuil
AvuA

2.3.2 msvieusvulaidngsg (Non load)

s uag essuduuusod saflgumg d
nszizuiedl 29.5 °C guvndinsziiziden 29.6 °C
AT uduins Sosay 74 ANRUUTIEINTA T60
mmHg wazyinsA1uiuniidesnngungiuay
ALAU 760 mmHg Fasanuiieeuliianaialy
A +10rpm wagldanlunsinmnududieniahy
Fowndaudual min [6]

2.3.3 msAmInsdsanaiaInIaAir volume
calculation) [8]
Fruuenatinszuenguiniesudidniiva

mlaanaunis 1

n, xN

= X (1)
200060

Ty
V, fe Ysinaemiafidnnssuengu,m’/s
N #a AnusaveaAIeeud om

n, Ao Ysgdnsanienavean3otguiduniy

Aeluflan 80-90%
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2.3.4 Usuraum Ui esn1sigeinay (Volume of
fuel demand)
USUU LN AU LATRIURRLYATLIALEN LS

INANUNIT 2
[, = sf. x power (2

lag
£, Ao USurmAudaen1sid olnde, m’/s

sf. Ao AnuduUdsatelnddmg, m’/s.kw

2.3.5 msianlnal (Combustion engine)

L‘f]umiv‘hﬂaﬁ%mwhqL%@Lwﬁﬂﬁ’ummml,az
Idarudeuseninlaeitiluidemassznaudaesn
lelnsiauuazafuou (HO) smvaniilesauiy
aaﬂ%wu%v‘fwaﬁ%mmqmﬁﬂmaLfJuﬂ‘;ﬂ (H,Ouaz
Asuaulaeeanlan (CO,) [7] milaanauns 3uazd

WiaAwiudvesaiulademnsnad 4

C+0,+3.764N, — CO, +3.746N, (3)

2H, +0,+3.764N, - 2H,0+3.746N,  (4)

nsunlndanysalfivangay fe 8ns1dwenia
v & a o = l Lo .
AuLd oLwd 99l inunsauLsena 1 Stoichiometric

chemically correct wl@ianaunis 5

«

CH, +[a+§)(02 +3.73N,) >aC0, +§ HZO+3.773[a+Zsz (5)

lag
A Puauluanavesansueuluamaa

a
b Fe Twluanavedlalasiauluomas

2.3.6 MauUsAYeuAIeves (Brake power)
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Ty
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3. Wan1sIveLazanuse
NANIIANTIUNITNAGOUAUTDAAUARIN HON.

787-2551 1.2.2 493.2.1 A15¥191U8E 195041 04

(Running Continuously) 1fi 911AUA U LS 5EWTINg

a = v o

SOULAS BI8UANULTITATBUAUAA 191U UTATBY

o &

i3 soudlazaNdLTusE I nsseULAT DsEUAY
Snmsduidenihifudemdsumanisuuim
UINTZIUDAFINNTTH (UDN.787-2551) Wuin
13 pspumidndithumaaeuliidanadugagn
7.9kw usedngegn 31.3 Nm fin1ai5a59u 2400
rom fnualias eseusihausadsnduan 10
hrs. §IUANS19 3

Tudwdnsnisd uudositud oind ses
\Fessudfiwaruinidn 1 qu wuidmandudes
oA e vdainunmnasugean 304 ¢/kWh
dvesaiulodugeanienar 15.9 fisziuidoafgen
95.3 db.fuunliadessudiaudeldondum
10 hrs. mae1397 4 1 oifisuiuArmuNInTEIL
gAEIUNTIN (WBN.787-2551) NANSNARBULASDILLS
Aadn 1 guwuugnauuey 180 degree AINa1E4
2¢/ lUAMINNINTFIURAAIMNTTU (WON.787-2551)
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A137991 3 wansnageulseiansIuLUURBLles

(Running Continuously)

fdafimandu | Araudaseu pm) | ussdaiNm)

(kw)

7.9 2400 313
7.7 2387 30.8
7.6 2400 30.4
7.5 2403 29.8
7.6 2403 30.6
7.5 2395 30.0
7.6 2396 30.3
7.5 2394 30.1
7.6 2401 30.3
1.6 2401 30.1
7.7 2403 30.6

N o o & a & s
A1IN 4 HANITNAFBUDHTIDNTIAULUAD Y BLNAS

FUWENSYINURUURDLLaI( Non load)

dvesatu | szduides | ShsAuddendemnas
Towde (%) (db.) FUNz(g/kWh)

1.8 95.3 301

2.9 94.3 303

4.4 94.1 300

3.4 94.1 300

7.0 94.0 298

8.2 93.4 294

3.4 93.3 290

7.2 93.4 284

8.1 93.8 295

15.9 93.7 304

2.5 93.4 299
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MITNA 5 ANMINTFIUANY 2BN.787-2551 Amiu

Mas | aada | a9 dupe | sweu
wandu| seudl | dudes | afule | Hes
(kW) | Gpm) | dewnds | vde(%) | (db)
CaIRVRF
(g/kWh)
7.35- 1500- 285 30 100
<14.7 <2500

4. a3UNaNTIY
nNsAnwimaussausiduns essuduay
Shsmsiudentomasunizvonsdeseudiiva
UALEN 1 gUUNINEU 180 degree tagldumsgu
N1INAABUAIY JIS B 8017 WA¥AIAIUNIATFIY
gnamMnIsu(uen.787-2551) unduuuinienis
npdeutu wuinaessudidniithumeaeuliigs
wmadugean 7.9 kw ussdagean 31.3 Nm il
AALEITBU 2400 rpm ArvualwAs eseusieay
soideaduna 10 hrsA13nmsgIumny 1en.787-
2551 ﬁ'mumfz'iyal,wada‘hwawé’qmumﬁmaauqﬂqm
285 g/kWh Avesaulededesay 30 a1nA T Tale
fovaz 7.2 szaudoslaiiiu 100 dB 91nA A Tald
93.4 db.uazdnsd uiUdend oindsTuniz 285
o/KWh 2 naiitalasnsauudendamasume
284 o/kWh Tnesauuddnnsauldosinzues
13 pafileavuInlEn 1 guuay 180 degree fds
a1 Shsnsauddesiduidemas fvesaiule
dwazszaudesdsladiiuann Amiuuinsgiu
9AAINNTIY (WON.787-2551) U0INTENTI
gREMNTINAMUALNERSAUiLAS BBUALTAvLIRLEN
1 esannma{uaniad ossud A wain1simun
wielulaBvaswanfusiuniudioliussg inguszad
A1un1slgndsueg1edussdnsamdmsunia
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