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Methane Reduction from DDF Engines under Low Load Condition by Use of

Electrical Heater Coupled to Catalytic Converter
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Abstract

This research focuses on reducing emissions from Diesel Dual Fuels engines (DDF) under low
load conditions by using Diesel Oxidation Catalyst (DOC) coupling with electrical heater. The electrical
heater is designed to install in the exhaust system of the tested engine to increase the temperature of
exhaust before the DOC. The result shows that the electrical heater can raise the temperature of
exhaust from 120°C to 450 C in less than 4 minutes. When increasing the temperature of exhaust to the
point that DOC can be oxidized Methane, the conversion efficiency can be up to 99.0% at 350°C.
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gwum']u@aamswaaommaaawL@ai{vlwmmz
J v a =) 1 v

InUua lddqe I@ﬂmmnqmm‘]u"l,al,amawm
Main-cat f1 300 C, 350°C, 400°C uaz 450 C qzi]
ﬂ'%mmmﬂ“ﬁwﬁaa’mﬁ 0.310 kWh, 0.382 kWh,
0.501 kWh uag 0.605 kWh @ausay

0.4
0.3
0.2
0.1

0

300°C 350°C 400°C 450°C
A =3 a % [ A [
Ell‘ﬂ 6 LLﬁ@x‘iﬂxﬂﬂi&l"IMﬂW{LﬁW NINTWVBITNLO DT

kWh
=
in

"LWWﬂumaqm%gﬁﬁLmn@mﬁ'u
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5. §71)

Tuns@nuil anzia ldlzauanudiia
lun1saaLSanme CH,, HC uaz CO figanwnain
niaspudaaitonashulugaanisznsiemu
dvasaiasoudlagldneaslniinuiauny
waaanladnaannedinaanasidinlluszuuriele
U0 AEaIuGALTALT B INAITIY
- FnwesWiheansarhesldanaufioanuuuly

daldiimlaiin 4 wifl lumsonguwnfiann

120°C 9ui9 450°C
- UszAnSawlunisaadiuam CH, gafia 99%

Lﬁaﬁmﬂ‘ﬁ'uqmﬁgﬁmaﬂatﬁaﬁawﬁw Main-

cat 71 350°C
- dszdntaanlunisaadSuim HC gaﬁo 99%

Lﬁaﬁmnﬁ'wqmﬂgﬁmaavl,m%slﬁaunﬁ Main-

cat 7 350°C
- dszdntaanlunisaadSunm co gaﬁo 98%

Lﬁaﬁmﬂ,ﬁ'wqmwgﬁmaﬂaL%Uﬁaun‘h Main-

cat 7 300°C
- mildEnmeiWihongunnlvesladelig

AN UANUFBIMINEIN U aIENLAD TRz

Fuaw Iﬂﬂ‘?}lmmﬂqmﬂgmmﬁﬂﬁ 300°C #n

ma%ﬁmwﬁaamiwéﬁmmﬁf;m"?i 0.310 kWh

daumwnqm%gﬂm%sﬁ' 450°C Eniaasi
mwﬁaomiwﬁomugaqmﬁ 0.605 kWh

- 39aNYA 350°C Lﬂuﬁgﬂqmﬁgﬁ‘ﬁ'mmzau
ﬁq@lummngmwgﬂmﬁmﬁamﬁw Main-cat

Lﬂuq@ﬁﬁﬂizﬁw%mwiumsmU‘lﬁ Main-cat

L*ﬁ’]gj&@@ﬂ’]iﬁ’mﬂuﬂ’lsa@waﬁwvlﬁﬁﬁuuazﬁ

AN BIMINGIUTG
Tumsanslugrdudelazdnsnfudunioaiv
HANIZNULBITAUNIITRIIIULAS D IU UG o LTS
FonwdiTaufinandanu (Engine speed),
Nam:ﬂuﬁlﬁ@mnqmwnﬂﬁmaﬂm%mﬁmmmaﬁ'u
(Exhaust Temperature), NANIZTNUVDIANTINTT

TnaBauafiuandlani (Mass flow rate) WAz

AEC04

nansznufiianUSanmisesndiauiivandis
% (Lambda) Aawdnuaaalafinaaniasinas
eI Ta UL AN IR uinENsaNdainiaes
Wi lunsgrsandSumuafinfioanuian
Lﬂ%ﬁ]dﬂuﬁaﬁﬁm%ﬁ]madﬁ’m
6. naAnIsNdszne

vauvaugmantuIdouazinalulad van,
UIEN dan. $10a (VR TH) ﬁl,'é"al,ﬁmméimu
aﬁfnm&mm:amuﬁﬁwmﬁﬁ'ﬂ

7. l@anan38199

[1] Bahr, O., G.A., Karim. and B., Liu. (1999). An
examination of the flame spread limits in a dual
fuel engine, Applied Thermal Engineering, vol. 19,
pp. 1071-1080.
[2] Moallemi, F., Batley, G., Dupont, V., Foster,
T.J., Pourkashanian, M. and Williams, A. (1999).
Chemical modelling and measurements of the
catalytic combustion of CH4/air mixtures on
platinum and palladium
Today, vol. 47, pp. 235-244.
[3] Lapisardi, G., Urfels, L., Gélin, P., Primet, M.,
Kaddouri, A., Garbowski, E., Toppi, S. and Tena,

catalysts, Catalysis

E. (2006). Superior catalytic behaviour of Pt-
doped Pd catalysts in the complete oxidation of
methane at low temperature, Catalysis Today, vol.
117, pp. 564-568

[4] Laing, Paul M. (1994). Development of an
Alternator-Powered Electrically-Heated Catalyst
System, SAE Technical Paper , No. 941042.

[5] Hanel, Franz-Josef., Otto, Erhard. and Briick,
Rolf.  (1996). Heated
Converter (EHC) in the BMW ALPINA B12 5.7
Switch-Tronic, SAE Technical Paper, No. 960349.
[6] Hanel, Franz-Josef., Otto, Erhard., Briick,
Rolf., Nagel, T. and Bergau, N. (1997). Practical
Experience with the EHC System in the BMW
ALPINA B12, SAE Technical Paper, No. 970263.

Electrically Catalytic



ME-NETT 25

The 25" Conference of the Mechanical
Engineering Metwork of Thailand

[7] Shimasaki, Yuichi., Kato, Hiroaki., Muramatsu,
Hiroaki., Teshirogi, Tetsu., Aoki, Takuya., Saito,
Akihisa. and Rodrigues, Greg. (1996). Study on
Conformity Technology with ULEV Using EHC
System, SAE Technical Paper, No. 960342.

[8] Yaegashi, Takehisa., Yoshizaki, Kouiji.,
Nagami, Tetuo., Sugiura, Shigeki., Yoshinaga,
Tohru. and Ohsawa, Katsuyuki. (1994). New
Technology for Reducing the Power Consumption
of Electrically Heated Catalysts, SAE Technical
Paper, No. 940464.

[9] RANALLI, M., ZELENKA, Paul., SCHMIDT,
Stefan. and ELFINGER, Gerhard. (2001). An
Active Regeneration Aid as a Key Element for
Safe Particulate Trap Use, SAE Technical Paper,
No. 2001-01-062.

[10] Wagner, Uwe., Velji, Amin. and Spicher,
Ulrich. (2005). Development and Testing of a
Diesel Particulate Filter with an Electrical
Regeneration Starting Module, SAE Technical
Paper, No. 2005-01-3703.

[11]1 Noipheng, Anirut., Waitayapat, Napumee.,
Aroonsrisopon, Tanet., Wirojsakunchai, Ekathai.,
Thummadetsak, Thummarat and Wannatong,
Krisada. (2011). Experimental Investigation of
Applying Raw Fuel Injection Technique for
Reducing Methane in Aftertreatment of Diesel
Dual Fuel Engines Operating under Medium Load
Conditions, SAE Technical Paper, No. 2011-01-
2093.

[12] Knafl, Alexander., Busch, Stephen B., Han
Manbae., Bohac, Stanislav V., Assanis, Dennis
N., Szymkowicz, Patrick G. and Blint, Richard D.
(2006). Characterizing Light-Off Behavior and
Species-Resolved Conversion Efficiencies during
In Situ Diesel Oxidation Catalyst Degreening,

SAE Technical Paper, No. 2006-01-0209.

AEC04

[13] Sumiya, Satoshi., Oyamada, Hanako., Fujita,
Tetsuya., Nakamura, Keisuke., Osumi, Kazuo.
and Tashiro, Yoshihisa. (2009). Highly Robust
Diesel Oxidation Catalyst for Dual Mode
Combustion System, SAE Technical Paper, No.
2009-01-0280.

[14] Watanabe, Tetsuya., Kawashima, Kazuhito.,
Tagawa, Yoshio., Tashiro, Keisuke., Anoda,
Hiroshi., Ichioka, Kazuyuki., Sumiya, Satoshi. and
Zhang, Geng. (2007). New DOC for Light Duty
Diesel DPF System, SAE Technical Paper, No.
2007-01-1920.

[15] Kaiser, Friedrich W., Maus, Wolfgang.,
and Brick, Rolf. (1993).

Optimization of an Electrically-Heated Catalytic

Swars, Helmut.

Converter System Calculations and Application,

SAE Technical Paper, No. 930384.



