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Effects on Operation Characteristics of Exhaust Gas Recirculation
of Diesel Engines Using Bio Fuel
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Bio Diesel Fuel (BDF) contains a lot of oxygen, but the ignitability is inferior because of its high viscosity
compared with gas oil. Previous research has shown that the combustion status of BDF has been improved through
increased net thermal efficiency with a larger fuel supply. However, the NOx density in the exhaust gas increased in that
case as well with the rise of combustion temperature. In this study, effective EGR for NOx decrease is applied and the
effect on operation characteristics of the engine is investigated. In particular, the expected increase in PM emissions due
to the lower excess air factor is compared with that when using gas oil. The results make it clear that superior operating
characteristics during BDF use can be obtained in comparison to the use of gas oil, in operating conditions with a

decreased excess air factor.
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Table 1 Specification of diesel engine used in performance examination®

Engine type Horizontal, water cooled, 4 stroke
Combustion chamber Direct injection (troydal type)
Cylinder  Bore and stroke [mm] Single / 102 x 105
Displacement [cm3] 857

Maximum power [kW] {PS}  Engine speed [min] 12.5{17.0} / 2400

Compression ratio 17.8

Air charging Naturally aspirated

Table 2 Specification of gas oil and BDF used as experimental fuel®

Ttem Gas oil BDF
Specific gravity [kg/m3] 0.82 0.88
Kinematic viscosity (3038K) [m?2/s] 3.95%106 6.52x106
Ignition point [K] 507 522
Oxygen content  [wt%] 0.10 10.7
Gross calorific value [kd/kg] 45.6x103 39.5x103
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Fig. 1 Variations of brake thermal efficiency with EGR rate by using gas oil and BDF for the brake mean
effective pressures 0.24MPa (left) and 0.47MPa (right)
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Fig. 2 Variations of NOx concentration with EGR rate measured by using gas oil and BDF for the brake
mean effective pressures 0.24MPa (left) and 0.47MPa (right)
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Fig. 3 Variations of exhaust gas temperature with EGR rate measured by using gas oil and BDF for the
brake mean effective pressures 0.24MPa (left) and 0.47MPa (right)
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Fig. 4 Variations of PM emission with EGR rate measured by using gas oil and BDF for the brake mean
effective pressures 0.24MPa (left) and 0.36MPa (right)
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Fig. 5 Variations of mass fraction of the sulfate, soot and SOF contained in PM with EGR rate measured by

using gas oil (a) and BDF (b) for the engine speed 2200min’!

This document is provided by JAXA.



PGSR 2 -l W72 7 4 — BT v ¥ 2B W THES A T E B AS R R 1 T3 e

FT 20, ARAGEERRE LD AN X2 PM HEHEOZIFIR L, Bl RO PM #EH&E2S BE 5. 2
g, Bk (310 L7z&kv, BDFIFMMTICIELZ < Giel®, ARG LU0V EGR #EMIC LV %
REMET L7268 CTho THEAMRIRGEA(EHE L, BRinfE R & i35 & PM JEtH Eo#hnas sl S
HH0EEZLND. £12, PMITREIORZEEREEC L0 BT D720, PM JEHEOBINIBGIROIK T %
&, KO PM HEHEOMAIE, 3.1 HilZis T 2 EHBGIROMMIC KM I TND ENZD.

—7J5, R (3.2 80) IZBWT, mAMIEERECAE HREI R 556 TH NOXIREDOZEITIZE A L7 &
ZRLTWD, DF Y, B ARNCHEHE2S EES PM (%, NOx AkE L OH /340 F 5 LA W o BREgE
WCHRT 2 2 3B 2 b, BDFEAHREE, & <ITBRBEHE )36 K OMRBEREE DMK T 3 2 BRBES ] O RBEIRAEDY B
HTHHZENBEZLND.

F72, PMICEENDASNE, iRk (Sulfate), HrHITSKULAAS7 & 72 o ToBRBRRIAS K RITHE S 5y
BEL7=ZIRFETHDHM (Soot), ARIKBEDRECA A NV 7n EARIEARITIEE S (SOF : Soluble Organic Fraction)
WCRBES. Fig. 5 10, WTFROBRE A L7256 6 EGR D A& & H1Z Soot 2MHEMIL, Soot D&
PM BEHHEA ST 2 Z E3bnrd. S BICHE UIEIRSEHIC B W TE BN L A2 7725 &, AT oOEES:
123 T BDF fEFHRED Soot O EABME FHRFA Nal> Tnd. DFE Y, AffEZIL EGR 23 B URBERE
DEEBREDMMET T 2544 L 7o TH, BDF EHRHIEHEEDOIERIZ LY Soot AR 5729, PM
HEH IR 2 TES &2 5.

I E TICE i S BRERE S ) 60MPa i, EGR i OMERERBR B\ C, BDF KR PM HEH
X, AMOHEINIEWVE T2 600, REEIRIENUGE S 5 m AT EIRRE 2 BRI XEMEE R O PM JEH =
Z EA5D 2 L BB S NTZN0, ARBFEOMERERER L 0, RENWEST )% 60MPa & L, EGR i L7-54,
AR 5T, BDF i HKF> PM HEHH Sl RO PM JEH &AL FEIS Z & 3Tz,

4 &

A2 TIL, EGR 2% BDF W=7 ¢ —¥ /Lo 20 OB RIFT 2 5235729, EGR
RREFT HIERERBRZ FEhE L7z, ZOfEE, IVARTEIRRRH L, fEHBREHC X 28 ROZIAR NN 00,
EARTEERRN X, BDF f HEREO B h = 3 HEEZ LAY, X 512 BDF i HRE, Bl RS 0 &V EGR
RIZBWCEEENARETH DL Z 3o 7=. £72, BDF Z W46 EGR ZuEfd 52 L1k - T, NOx
PR PE TR R & IR & TR L, PM JEH &3 2 T Rl5 2 Lo Te.

L7=M3 o T, ZEXGETENME T 5 mAafrds L OV EGR i@ A iEiER 2 BDF 2 HW 2356, BREBERILO B2
Hld2Z L2k, B RS g U CEliRrEZ M ETE 2 202 5.

X R

(1) M EZ, A FTF 4 —E - N FT7 v 27(2006), p.7, HHHIR

(2) /IR, WSS AT ¢ — BRI OBITE”, HENEEIN, vol.61, No.11(2007), p.22.

(3) NCHIEE, JRilLll, BRyRE], “EWEIRESRBE 2 2T ¢ — B oo 20 ORI P T AR K
FTRA, BB 2016 FFEARKE DVD isC#(2016)

4) Yor~—#LER, Yor~v—F 1 —Ermr P NFES U —2X(2003), p.9, Yo ~—#Ettk

(5) HARTZ VX —F050rE, WtE, 2 27-020~21(2016).

(PR 29 4£ 3 A 31 HZ )

This document is provided by JAXA.





