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Table 1 Previous works of hydrogen addition combustion

Table 1

[5-27]

Ref.
1959 | Scholte, T.G. et al. Combustion and Flame CO, CH, 5
1980 3 B C;Hg 6
1989 | Richards, G.A. et al. Transactions of the ASME 7
1990 | Richards, G.A. etal. Combustion and Flame 8
1992 6 (RJ-1)) 9
1997 2 CH4 10
1998 2 B CH, 11
1998 C;H;g, CH, 12
1999 B C;H;g, CHy 13
2001 B C;H;, CHy 14
2003 | Jackson, G.S. et al. Combustion and Flame CH, 15
2003 3 B CH4 16,17
2004 | D'Andrea, T. et al. Hydrogen Energy 4 SI 18
2005 | Li, H., etal. Hydrogen Energy CH,4, CO CFR 19
2005 B CH,4, C3Hg 20
2005 | Guo, H. etal. Proc. of the Combust. Inst. CH,4 21
2007 | Pandey, P. et al. Combustion and Flame C,H, 22
2009 C,HsOH(1) 23
2009 2 C,HsOH(1) 24
2010 | Wang, S. et al. Hydrogen Energy C,Hs;OH SI 25
2010 4 B C,HsOH(g) 26
2010 C,H:OH(1) 27
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(@ Digital oscilloscope
M Vacuum pump
@ Air
® Hydrogen
@ Sampling chamber
©® HCHO detector
Fig.1 Experimental setup
Table 2 Experimental condition

Hydrogen volume fraction [vol%] o | 2 | 4 | 6 | 8 | 10

Initial pressure [MPa] 0.1

Initial temperature [K] 296.15, 240.15

Injected ethanol [g] 0.07

Total equivalence ratio (296.15 K) 0.53 0.59 0.66 0.72 0.79 0.86

Total equivalence ratio (240.15 K) 0.43 0.49 0.55 0.61 0.68 0.75

Spark delay (47) [ms] 15, 20, 30, 50
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Table 3 Result of ignition test
Room temperature (296.15 K)
Spark delay (47) [ms] 15 20 30 50
Air < o o
Air + H, addition (2 vol%) e} o
Air + H, addition (4 vol%)
Low temperature (240.15 K)
Spark delay (47) [ms] 15 20 30 50
Air < o >
Air + H, addition (2 vol%) o o o
Air + H; addition (4 vol%) o o
3.2
Atz 20 ms

Fig.2(a), (b)
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Fig.2 Overpressure time histories
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Fig. 1 Schematic of flow field on the parallel jet burner.
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Y 2013
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2012
Y 2012
2012
Y 2012
2012 9 9 () 12 ()
2011
® The 8th KSME-JSME Thermal and Fluids Engineering Conference (8 )
2012 3 18 () 21 ()
Songdo Convensia Cener, Songdo, Incheon,
2011 9 15
JSME ( ) ( )
e 2011
2011 10 29 () 30 ()
( )
e 2011
2011 10 28 ( )13:30 17:00 2011
(03)5360-3500
o 2011
2011 9 11 () 15 ()
( )
( )
e No. 11-30 CFD
2011 5 20 ()
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2012
50
2012
49
2012
2011
49
2011 12 5 () 7 ()
32
2011 11 21 () 23 ()
(___2011)
2011 9 26 () 27 ()
2011 9 14 () 16 ()
30

2011 8 6 () 8 ()

ASME-JSME-KSME Joind Fluid Engineering Conference 2011
2011 7 24 () 29 ()
ACT CITY Congress Center

39

2011 7 18 () 19 ()
48

2011 6 1 () 3 ()
45

2011 4 20 () 22 ()
85
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2014
e The 15th International Heat Transfer Conference (IHTC-15)
2014 8 10 ( ) 16 ( )
Kyoto International Conference Center, Kyoto, Japan

® The 16th International Symposium on Flow Visualization (ISFV16)
2014 6 24 () 28 ()
Okinawa, Japan

2012
e 15th International Symposium on Flow Visualization (ISFV15)
2012 6 25 () 28 ()
Minsk, Belarus

2011
@ 21th National and 10th ISHMT-ASME Heat and Mass Transfer Conference (ISHMT-ASME 2011)
2011 12 27 () 30 ()
Chennai, India

@ 11th International Conference on Fluid Control, Measurements, and Visualization (FLUCOME 2011)
2011 12 5 () 9 ()
Keelung, Taiwan

@ |nternational Gas Turbine Congress 2011, Osaka (IGTC'11)
2011 11 13 () 18 ( )
Osaka, Japan

e 22nd International Symposium on Transport Phenomena (ISTP-22)
2011 11 8 () 11 ( )
Delft, The Netherlands

e The 6th International Symposium on Advanced Science and Technology in Experimental Mechanics (6th ISEM)
2011 11 2 () 5 ()
Sendai, Japan

e Sustainable Thermal Energy Management International Conference (SUsTEM 2011)
2011 10 25 () 27 ()
Newcastle upon Tyne, UK

e 14th International Topical Meeting on Nuclear Reactor Thermalhydraulics (NURETH-14)
2011 9 25 () 29 ()
Ontario, Canada

@ The Asian Symposium on Computational Heat Transfer and Fluid Flow
2011 9 22 () 26 ()
Kyoto University, Japan

@ The 7th International Symposium on Measurement Techniques for Multiphase Flows (ISMTMF2011)
2011 9 17 () 19 ()
Tianjin, China

® The 8th Pacific Symposium on Flow Visualization and Image Processing (PSFVIP-8)
2011 8 21 () 25 ()
Moscow, Russia
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@ Seventh International Symposium on Turbulence and Shear Flow Phenomena (TSFP-7)
2011 7 28 () 31 ()
Ottawa, Canada

® ASME-JSME-KSME Joint Fluids Engineering Conference 2011
2011 7 24 () 29 ()
ACT CITY Comgress Center, Hamamatsu, Japan

@ The 23rd International Colloquim on the Dynamics of Explosions and Reacting Systems (ICDERS 2011)
2011 7 24 () 29 ()
UC Irvine, CA, USA

9th International Symposium on Particle Image Velocimetry
2011 7 21 () 23 ()
Tsukuba, Japan

@ The ASME 2011 Pacific Rim Technical Conference and Exhibition on Packaging and Integration of Electronic
and Photonic Systems, MEMS and NEMS (InterPACK2011)

2011 7 6 () 8 ()

Portland, Oregon, USA

@ 10th International Symposium on Experimental and Computational Aerodynamics of Internal Flows (ISAIF10)
2011 7 4 () 7 ()
Brussels, Belgium

® The 11th Asian Symposium on Visualization
2011 6 5 () 9 ()
Niigata Convention Center (Toki Messe), Japan

The First International Symposium on Thermal and Materials Nanoscience and Nanotechnology
2011 5 29 () 6 3 ()
Antalya, Turkey

@ 19th International Conference On Nuclear Engineering (ICONE19)
2011 5 16 ( ) 19 ( )
Makuhari, Chiba, Japan

@ The International Conference on Thermal Treatment Technologies & Hazardous Waste Combustors

(IT3/HWC-2011)
2011 5 10 () 13 ( )

Jacksonville, FL, USA
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