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China attach importance to Hydrogen

China Long-term Scientific and
Technological Development Plan (2006 -

2020)

In 27 frontier technologies: No.11 including fuel cell key

materials technology ; whole No0.15 is hydrogen energy
and fuel cell technologies; No.16 including fuel cell power

station

There are 68 top priority projects in 11 key industries, and

the No0.36 is fuel cell vehicles and fuel cell engine.

the hydrogen and fuel cell attracts more attention and will be developed rapidly in

China in coming 15 years
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Why HCNG?

e 1) Bridge to Hydrogen Economy
e 2) Friend of off grid wind energy
e 3) Improve CNG emission
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HCNG passenger car in WHEC
2010, Germany, Essen, May 2010




1) HCNG fuel RD&D in
China

B30, KGR, hEE R A RS B 5[], #itk,2002,.
Z.Q. Mao, Hydrogen energy in China, 14th World Hydrogen Energy
Conference, 2002.06.09-13, Montreal, Canada
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1) HCNG fuel RD&D in
China

At present the hydrogen combustion is
a real practical way. It is interested
that the hydrogen- natural gas
mixture can reduce the NOXx
evidently. It is believed that
combustion is the practical way to
use hydrogen in China before the
fuel cells being commercial.

ZQ Mao, MOVING TOWARDS HYDROGEN ENERGY,


http://acad.cnki.net/kns55/oldNavi/Bridge.aspx?LinkType=BaseLink&DBCode=cjfd&TableName=cjfdbaseinfo&Field=BaseID&Value=KJDB&NaviLink=%e7%a7%91%e6%8a%80%e5%af%bc%e6%8a%a5
http://acad.cnki.net/kns55/oldNavi/Bridge.aspx?LinkType=IssueLink&DBCode=cjfd&TableName=cjfdyearinfo&Field=BaseID*year*issue&Value=KJDB*2005*02&NaviLink=%e7%a7%91%e6%8a%80%e5%af%bc%e6%8a%a5

1) HCNG fuel RD&D

—

Ms.L ZHANG, Gregory Egan, Frank Lynch, ZQ Mao, Gregory H Solomon, A ZHANG
met in WA, Austrilia on Sept.15,2004 (from left to right)



1) HCNG fuel RD&D

Discussing HCNG with Mr BS LI of High Technology division of MOST in
MOST meeting room on Oct.15,2004.



1) HCNG fuel RD&D

5 VY e b 5t B PRid SR B ROR Mo
2005F11H27H

]

IJ

O

Ji& b



1) HCNG fuel RD&D

e Prof. A Zhang, Tsinghua University, signed an
agreement on CDM of HCNG with HYTHAN
CHINA on July 1, 2005.

e HYTHAN CHINA signhed an agreement of HCNG
engine R&D with YuCai Co. in October 2005.

e HYTHANE CHINA sighed MOU with CATAC about
Hythane engine authentication in Tianjin on
Nov.10, 2005.



Hythane China got good
results using Yucail CNG Engine



YUCHAI HYTHANE ENGINE
NOVEMBER 2005 DATA
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From Frank Lynch

Thermal Total Oxides of 13
Efficiency Hydrocarbon Nitrogen



Yuchai Euro IV Hythane
Emissions

Euro Il Euro IV HY-7 14
From Frank Lynch



1) HCNG fuel RD&D

March 2009 DR. Mao visited India
HCNG filling station.



2) HCNG Engine RD&D
support by MOST

MOST 863 Project 2006AA11A1B7
R&D of hydrogen/natural gas engine
(2006-2008)
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Comparing of HCNG & CNG Engine (I)

HCNG(20H%) Engine data

R 1200 1600 2000 2400 2800
(rpm)
o 644. 0 609. 5 600. 3 596. 7 563. 0
(Nm)
ThE
i 80. 93 102.1 125. 7 150. 0 165. 1
SFER
(g/kW-h) 200. 3 205. 2 205. 4 207.5 215. 7
CNG Engine data
R 1200 1600 2000 2400 2800
(rpm)
R 562. 0 620 603 558 518.0
(N‘m)
K 70. 62 107. 2 126. 38 140. 2 154.1
SFER
(g/kW-h) 196. 8 195. 6 200. 7 206. 5 215. 4

Data from Dr.FH Ma,




Comparing of HCNG & CNG Engine (II)

Emission of HCNG engine

NOX (g/kW-h)

CO (g/kW-h)

NMHC (g/kW-h)

CH4 (g/kW-h)

2.5

0. 04

0. 23

0. 22

GB17691-2005 EuUro IV Standard

NOX (g/kW-h)

CO (g/kW-h)

NMHC (g/kW-h)

CH4 (g/kW-h)

3.5

4.0

0.55

1.1

Data from Dr.FH Ma,




MOST 863 project

e MOST 863 project: Hydrogen
product by renewable energy &
HCNG bus R&D. fund:9.4M RMB

o BIHLHE 863 H: A HARRIRGIE X
HCNG 11 % ZEWF R (2005AA501880)
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HCNG Bus test

No Product date |Run range | Test date Power
1 2006. 11. 30 4978km | 2007.2.2 | hybrid
2 2006. 11. 30 6907km | 2007. 2. 2 | CE
3 2007.01. 20 3037km | CE
4 2007. 02. 05 689km | CE




China HCNG bus Data

* Max. speed: 80km/h

* Max. climbing: 25%

* Accelerated time: (0-50km/h) <20Sec
* Emission: EURO Il

* Range: >300km

* Fuel economy: The similar with CNG bus

21
From Mr. OY Menag



3) HCNG fuel RD&D by

Shanxi GEDR
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HCNG Project:

HC
HC

HC

NG heavy tracks:20% HCNG
NG Industrial fuel:>10% HCNG
NG home fuel: about 5% HCNG




HCNG station in GEDR:

e Design capacity:

2-2.5MPa HCNG 150,000NM3/d
20-25MPa HCNG 50,000NM3/d

e Filling time for each track < 10min

o Expect open date: End of October




HCNG Track DEMO

Track type:N610552303
Engine:YC6J210-33
Number:10-30




3) HCNG fuel RD&D by
Shanxi GEDR, TU,&CAHE




4) HCNG Future In China

o A
a
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pbout 100 billion M3 CNG is used
bout 4% in National Energy

nere are 200 billion CNG will be

used in China in 2015.

e At the moment there are about
400,000 CNG vehicles in China.

e We estimated 1M HCNG vehicles and
3000 CNG/HCNG filling stations in
end of 2015.
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Thanks for your
attention!
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