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Mechanism of Deposit Accumulation on Gasoline EGR System
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Exhaust Gas Recirculation (EGR) system reduces exhaust emissions and improves fuel efficiency. The
number of the EGR system installed vehicle has been increasing. Deposit in the EGR system is a major
issue causing deteriorates of the product functions. In this study, influence of fuel compositions and their
chemical structures on the deposit accumulation was investigated. It was clear that the accumulation

speed of EGR deposit was affected carbon number and the chemical structure of the aromatic.
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Table1 Properties of test fuels
Property Test fuel 1 Test fuel 2 Test fuel 3 Test fuel 4
RON - 90.8 93.5 93.6 94.2
Total Aromatics Vol % 24.7 47.6 48.0 30.0
Aromatic C6-C9 Vol.% 19.1 26.5 26.7 20.2
Aromatic C10 Vol.% 39 9.9 1.3 5.0
Aromatic C10+ Vol.% 1.7 1.2 10.0 49
10% Distillation Temp. T 54.5 59.0 61.0 58.5
50% Distillation Temp. C 94.0 99.0 101.0 104.5
70% Distillation Temp. T 120.0 127.0 131.0 130.0
90% Distillation Temp. C 166.0 176.5 214.0 183.5
i)y DMK RSEIL, FHEBKEE 20 ~50%
Test piece EGR-Cooler

DHPHT, Test fuel 2 IZFHFHEDRFE C10 2, Test
fuel 3121%, RFEHCI0 LL E%E 10vol.% RA S €72,
7, HBEBEREB LU ERORERZZAS L
Test fuel 4 % 3% € L7z (Table 1) . 2 2T, AR
BV RBRTHAT 720, + 7 % Uililid g
R [ — 1246 2 7z
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Fig.1 Schematic of EGR system
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Fig.2 Schematic of deposit sampling
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Fig.3 Schematic of autoclave unit
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Fig. 4 Relationship between deposit thickness and
engine test time
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Fig.5 FT-IR spectra of deposit for each engine test
time
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Fig. 6 Adsorption property of each fuel components

33 FEERICELBTRY v MEEEORE

WAV AL ) V) IS EET SRR
XKD 20 ~ 50 vol.% TH Y, kFHIE C6 ~ Cl1
BEOLOPEINL. T/, RERIFLTHHEE
FEARD L SAAET B.

£oT, T2 20HHIKOWTEGRFHRY v b
ORI B T THEEZRAEL .

OF 55/ 30) = 3 (37

@ FHEBREOACFEREIC X 28

331 FEREOREHICLZHE
FEEDRERNC L B FRY v MEREO % 5
T A7, RFEREREL 7 Test fuel 1, fuel 2, fuel 3
zHV, A= 7 L—T7HEBRIZT, RiERERLHAELL.
RFRE LT B12H72), RFEBCIOBLUCII D
HEBEEAIEDLE, BEMERTH 5 70% 2RI
(T70) fHECIREEDS EA Lk, 90% AT (T90)
IZTI0CLLLED#ENEL S (Table ). Tk, RFEHR
DREVIEGE, EDE 720 THS. T TTI0
S HFRY y MR Sl L 72

REOFER, TOOBEHWIEE, =7 L—T7REk
THEELZZTRY Yy POERBEDL VT L5 o 7
(Fig. 7). THXV, REBAKE VG DHREHIZ
HENBITE, FARY Y MEREHINT 2 EI0 25
o7z

DENSO TECHNICAL REVIEW Vol.22 2017

16)

140 - . ===z ="
Tﬂ*ﬁﬂffgﬂff~ﬂﬂ' Test fuel 3

120 +

Weight of deposit , mg
=

j Test fuel 1

160 180 200 220
90 Distillation temperature , C

Fig. 7 Relationship between amount of deposit and
90% distillation temperature
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Table 2 Bonding dissociation energy for each
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Fig. 8 Relationship between degradation level and
bonding dissociation energy
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Fig. 9 Relationship between deposit thickness and
engine test time for each test fuel

4. LY

Test fuel 1 ZHH L2 VY RBTER L 27 R
Ty FOWGGHIC LY, AV R O 5 R
SICEHL, EBRWFETHEBRICEILZTRY v M
U~ ORBEZRET L2 LT, TilOMmaeit.

1. FS&BESHY ) Y EGRTFTRY v FoEEF T
b5,

2. AVYYEGRTREY Y MEREICIRFHFED K
RBDHFGT 5.

3. HEBEOM AT AV FPER LB e,
AV Y EGR 7TRY v MSHER L9\,

SE X

1) C. Scott Sluder : Hydrocarbon and Particulate Matter
in EGR Cooler Deposits: Effects of Gas Rate, Coolant
Temperature, and Oxidation Catalyst, SAE International J.
Engines, Vol. 1, Issue 1, p.1196-1204 (2008)

2) Ho Teng : Physicochemical Characteristics of Soot Deposits
in EGR Coolers, SAE International (2010), 2010-01-0730

3) NEEE s 74 — VBB 5 EGR Y AT AD TR
Ty b ORI OWT, JSAE Symposium, p.87-95 (2013)

4) BBEHT  F4—EVZ YV VIZBITSEGRTFERY v
~ OFMIE (5180, 2015 FEEF RS AW H KT
Fask, p.2166-2171 (2015)

5) Tsuyoshi Ashida : Effects of Fuel Properties on SIDI Fuel
Injector Deposit, SAE Technical Paper (2001), 2001-01-
3694

6) ZVIHMK: VY VEMIY YLV 28T
KTy M5 2B O R, BB JH SOk,
Vol.41, No.4, p.823-826 (2010)

7) CPHEEC 7Y T 2Hb & L RUA B S AT
IEE] (2008)

8) HARTZEBIM, JIS B 8008-5 (2009)

9) SMEH: A7 YHEEEZY - ADMIE EH
- AT VR Y LFERBCE, Vol.40, p.241-246
(2010)

10) David R. Lide : HANDBOOK OF CHEMISTRY and
PHYSUCS, CRC Press, p.9-63-9-76 (2005)



DENSO TECHNICAL REVIEW Vol.22 2017

EH

i RE Bl HE

LB (FAE #FPHhbh FIUL

PR SR o—1) U RRES

PRI, NoAAROY—(CFET3 INTRLAVARIOBR AR (CRSE
ERFMRERCKS

TE BRE WA F&E

WwWiakl 302 YEEE LULDBHE

VR SESR g INTRLA YOV REES

MHREBE, NaROY—, BRMEIC ST LA YOV RBEROFRITEERU
BT 2 AR IMIMBER(CES bS] ==

18





