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Strategic International Collaborative Research Program (SICORP)
Japan—China Joint Research Program
Executive Summary of Final Report

1. Project Title : TOn High Performance of Power Batteries as Electrochemical Engine of

New Energy Vehicles|

2. Project Period : April 1, 2013 ~ March 31, 2016

3. Main Participants :

Japan-side
Name Title Affiliation Role
Pl Yoshio Professor/Visiting | Tianjin University/ Colligation of
UTAKA Professor Tamagawa Univ. Japan Team and
Japanese GroupA
Co-PI | Tetsuo Director IECO, AIST Colligation of
MUNAKATA Japanese GroupB
Co-PI | Keniji Group Leader IT Innovation Colligation of
WATANABE Management Group, Japanese GroupC
Uzushio Electric Co.
Total number of participating researchers in the project: 25
Partner-side
Name Title Affiliation Role
Pl Shixue Prof. Tianjin University Colligation of
Wang Chinese Team and
Chinese Group A
Co-PI | Jianbo Prof. Tsinghua University Colligation of
Zhang Chinese Group B
Co-PI | Honghui Senior Engineer Shenzhen Yateks Colligation of
Zhang Optical Electronic Chinese Group C
Technology Co.
Total number of participating researchers in the project: 15

4. Scope of the joint project

As the Japanese-side outcomes, the improved performance of polymer electrolyte fuel
cell (PEFC) was achieved by using the two kinds of nhew methods for liquid control, gas
diffusion layer (GDL) with planar-distributed wettability and employing microgrooves inside
gas channel. It was elucidated that the uniformity of through-plane hydrophobic agent
distribution in GDL enhanced the water removal. The method of visualization of oxygen
concentration using luminescence in an operating cell and the relation between reactivity
distribution and operating parameters of PEFC wrtr developed. Concerning the LIB, the high
performance and long operation life of electric vehicle (EV) were achieved by the
improvement of thermal management and condition-based technology of LIB.

As the Chinese achievements, the evolution for the water managements in PEFC and
heat in LIB for realizing the technical advantages of vehicle power batteries. The new
method of partitioned supply of reactant gas at cathode-side was examined. The
performance improvement due to non-uniform paint of catalyst was investigated. Also, the
method of measurement of thermal properties of LIB was developed for battery packs.

Thus, both for Japanese and Chinese teams, this project was performed effectively by
the international cooperative research system with getting maximum effect on one’s own
ground with sharing the research base and information approaching from different aspect
using different methods under common problems concerning improved performances of
PEFC and LIB. Moreover, the synergy of joint research was achieved due to human
exchanges such as holdings of Japan-China joint workshops, Japan stays of Chinese
members, joint conference paper and so forth. The platform of further international
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cooperation has built between both country teams during performing this joint project.

5. Outcomes of the joint project
5-1 Intellectual Merit

As the Japanese-side outcomes, the improved performance of polymer electrolyte fuel
cell (PEFC) was achieved by using the two kinds of new methods for liquid control, gas
diffusion layer (GDL) with planar-distributed wettability and employing microgrooves inside
gas channel. It was elucidated that the uniformity of through-plane hydrophobic agent
distribution in GDL enhanced the water removal. The method of visualization of oxygen
concentration using luminescence in an operating cell and the relation between reactivity
distribution and operating parameters of PEFC wrtr developed. Concerning the LIB, the high
performance and long operation life of electric vehicle (EV) were achieved by the
improvement of thermal management and condition-based technology of LIB.

As the Chinese achievements, the evolution for the water managements in PEFC and
heat in LIB for realizing the technical advantages of vehicle power batteries. The new
method of partitioned supply of reactant gas at cathode-side was examined. The
performance improvement due to non-uniform paint of catalyst was investigated. Also, the
method of measurement of thermal properties of LIB was developed for battery packs.

5-2 Synergy from the Collaboration

On the points of attention and/or notable parameter selections for the experiments,
many valuable information was obtained through close contacts with Japanese and Chinese
researchers conducted concurrently on common problems of PEFC such as water control
and flow channel structure. Further development on performance improvement of PEFC will
be conducted by joint implementation on water control and flow channel structure will be
combined. On LIB study, accuracy of estimation of temperature increase during the real
usage of LIB was increased through active discussion for the procedures and results on the
experiments where the both countries used the same battery.

The progress report and information exchange on research findings were discussed at
five times joint workshop. Through the project, synergy can be confirmed by tight
cooperations, such as the transfer of research procedure and knowhow on Japanese side to
the Chinese side through the stay in Japan of Chinese member and publication of
international conference joint paper. Then the project was done successfully by conducting
the same subject with individually own technique and bring many aspect of results from
each groups, where the different approach for the same problem with collaborative research
system is important. Further progress will be expected through continuous collaboration.

5-3 Potential Impacts on Society

Substantial contribution on the technological development for the realization of
sustainable society is important. Especially, this international collaborative subject,
"Highly-efficient Energy Utilization", is key technology. Our subject, "On High Performance
of Power Batteries as Electrochemical Engine of New Energy Vehicles", has a great
contribution for hydrogen society which is necessary for sustainable society. The Japan and
China teams were conducted together on R&D for performance improvement of PEFC and
LIB which is useful for the efficient use of energy in future. Both teams were obtained useful
results on the performance improvement of PEFC and also on the performance and lifetime
improvement of LIB. From these results, it will allow the production and dissemination of
high-performance and low-cost fuel cells and electric vehicles. Therefore, through this
international collaborative research, close relationship of both countries was established
and further R&D or expansion can be expected.
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1 N EEREZ Publication of Articles etc.
1. 1 FRERXFEFARFEF—L EDIZEERSC) Original Publications (Articles co—authored with the Partner Research Teams)

FE LEERA . EB. BHEA. B B RV RTHE EiE
2014 Utaka, Y., Araki, T., Matsumoto, H., Munakata, T., Ito, H., Someya, S., Nakano, A., Zhang, J., Wang, S., “Development of Water Management Techniques for Each wim
Component of a PEMFC”, The 25th International Symposium on Transport Phenomena (ISTP-25), C11-142, Fuel Cells and Battery Technology, (2014), H
J. Zhang, B. Wu, J. Huang, Z. Li, S. Wang, H.Kawasaki, S.Ishii, DEVELOPMENT OF THERMAL PARMETER ESTIMATION TECHNIQUES FOR IMPROVING THE
2014 |THERMAL DESIGN OF A LITHIUM ION BATTERY, The 25th International Symposium on Transport Phenomena (ISTP-25), A13-133, Fuel Cells and Battery HEE
Technology, (2014)
2015 Wang, S., Utaka, Y., Koresawa, R., Wang, Y. and Qi, H., Improvement of PEFC Performance due to New Design of Gas Channel and Gas Diffusion Layer for Water sz
Management, Proceedings of the International Conference on Power Engineering—15,(2015), Paper ID: ICOPE-15-1121 A
1. 2.1 RERX(HBFAHRREF—LEZEFLEVARARRF—LDOHRX)
Original Publications (Articles by the Japanese Research Teams only, excluding the Partner Reasearch Teams)
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HEER, FTEEH BRSSFERHEERICES ITABREIEN A0 IL—DERAN-ARLBENSHRF Yy RILADEKER £, AXEHFRHXE B, 19
2013 8052 (2013), pp. 18661874 A
2013 (%(;%3)% jtfbﬁéﬁg\%ég—%ﬁﬂﬂ, BNEREE T HPEFCHARLEEBIZH T HBRILERELIRKMPTFEEEENTE, HABHEFESHAXE (B, 1948015, X
, PP. —
2013 Koresawa, R., Daitoku, T. and Utaka, Y., Improvement of effective oxygen diffusivity measurement in micro porous media with moisture using a galvanic cell oxygen sz
absorber, 8th World Conference on Experimental Heat Transfer, Fluid Mechanics, and Thermodynamics, 1f.4 (2013) A
2013 Hiroshi Ito, Katsuya Abe, Masayoshi Ishida, Akihiro Nakano, Tetsuhiko Maeda, Tetsuo Munakata, Hironori Nakajima, and Tatsumi Kitahara, Effect of through—plane wiE
distribution of polytetrafluoroethylene in carbon paper on in—plane gas permeability, J. Power Sources 2014 Feb; 248: 822-830. A
2013 %ﬁﬁﬁt i7<1538;\(;d1;’§7k Hth, FTK $EA, PEFCHGDL A EIZE TOMBLEENRB LIUVURNTENILBZRBOEAMHRIE, B AREHFESRIXEBR, Vol. 79, %
0. , pp. 71—
2013 Takanori Fukuda, Akira Sato and Takuto Araki, Numerical Analysis of PEMFC Unsteady Performance Considering Water and Thermal Transport, ECS Trans. 2013 e 2g
. REG
volume 58, issue 1, pp. 1113-1123, (2013)
2013 [FEARIEA, ERSLFEAHENADRKI RETRIEEETEERERME MM EM Vol. 13, No. 2, pp. 9-13, (2013) FI3X
2014 Koresawa, R. and Utaka, Y., Improvement of Oxygen Diffusion Characteristics in Gas Diffusion Layer with Planer—distributed Wettability for Polymer Electrolyte Fuel iz
Cell, Journal of Power Sources, Vol.271 (2014), pp.16-24 A
2014 Koresawa, R. and Utaka, Y., Precise measurement of effective oxygen diffusivity for microporous media containing moisture by review of galvanic cell oxygen absorber wiE
configuration, International Journal of Heat and Mass Transfer, Vol.76, (2014), pp.549-558 R
2014 Koresawa, and Utaka, Y., Control of Effective Oxygen Transfer Characteristics in Gas Diffusion Layer with Moisture for PEFC, Proceedings of Int. Symp. on Convective HiE
Heat and Mass Transfer, CONV-14-172 (2014) A
2014 Hiroshi Ito, Akihiro Nakano , Takuya Iwamura, Satoshi Someya, and Tetsuo Munakata, Effect of through—plane polytetrafluoroethylene distribution in a gas diffusion wiE
layer. ECS Transaction 2014 Oct; 64 (3): 501-508.(3): 501-508. A
2014 Takuto Araki, Toshiki Sugimoto, Yasuyuki Minegishi and Masaru Higuchi, Modelling and Measurements of Temperature Distributions inside MEA and Its Effects on Water wim
Transport, ECS Trans. 2014 volume 64, issue 3, pp. 619-628 (2014) A
2014 Takanori Fukuda and Takuto Araki, Numerical Analysis Considering the Effects of Liquid Water on PEMFC Unsteady Performance, ECS Trans. 2014 volume 64, issue 3, e 2g
REG
pp. 581-592 (2014)
2015 Koresawa, R. and Utaka, Y,, Water control by employing microgrooves inside gas channel for performance improvement in polymer electrolyte fuel cells, International wim
Journal of Hydrogen Energy, Vol.40, (2015), pp.8172-8181 A
2015 Utaka, Y., Okabe, A. and Omori, Y., Proposal and Examination of Method of Water Removal from Gas Diffusion Layer by Applying Slanted Microgrooves inside Gas sz

Channel in Separator to Improve Polymer Electrolyte Fuel Cell Performance, Journal of Power Sources, Vol. 279 (2015), pp. 533-539




2015 |RER FERM, MV IN—TJ %59 5B KERBEBICLIAERS P FERHBEMOREIFMM.E, AAEHFZmXE, 8158245 pp.1-14 FIX
2015 Koresawa, R. and Utaka, Y., Improvement of Performance of Polymer Electrolyte Fuel Cell Using New Gas Channel with Micro—grooves, IX Minsk International Seminar wix
“Heat Pipes, Heat Pumps, Refrigerator, Power Sources”, (2015), Vol.1, pp.203-212 A
2015 Hiroshi Ito, Takuya Iwamura, Satoshi Someya, Tetsuo Munakata, Akihiro Nakano, Yun Heo, Masayoshi Ishida, Hironori Nakajima, and Tatsumi Kitahara Effect of through— wim
plane polytetrafluoroethylene distribution in gas diffusion layers on performance of proton exchange membrane fuel cells, J. Power Sources 2016 Feb; 306: 289-299. H
2015 Kentaro Watanabe, Jun Tsujikawa, and Takuto Araki, Simultaneous Measurements of Liquid Water Distributions and Catalyst Layer Surface Temperature inside wim
Operating PEMFGC Catalyst Layer, ECS Trans. 2015 69(17): 477-483 (2015) A
2015 Kiyofumi Miyagawa and Takuto Araki, Conjugate Analysis of Heat—Species—Charge Transport for Evaluating Effects of the Temperature Gradient on Cell Performance wiE
Modeling, ECS Trans. 2015 69(17): 93—-103 (2015) A
Jun Tsujikawa, Ryotaro Minami, and Takuto Araki, In Situ Humidity Measurements at the CL Surface By MEMS—Based Sensors Catalyst Layer, ECS Trans. 2015 69(17): -
2015 1471-476 (2015) i
2016 Utaka, Y. and Koresawa, R, W, Performance enhancement of polymer electrolyte fuel cells by combining liquid removal mechanisms of a gas diffusion layer with wiE
wettability distribution and a gas channel with microgrooves, Journal of Power Sources, Vol. 323 (2016), pp. 37-43. A
1.2. 2 RERX(BRAHFRF—LEZEFLHEVVEFARRF—LOHRX)
Original Publications (Articles by the Partner Research Teams only, excluding the Japanese Reasearch Teams)
FE £EEL EH.BEEA. 5. 5. R RBIE EE
2013 Liu Mingyang; Wang Cheng; Xie Fucheng; Mao Zonggiang, A polymer electrolyte fuel cell life test using accelerating degradation technique, INTERNATIONAL sz
JOURNAL OF HYDROGEN ENERGY, 2013,38(25) o
2013 Fucheng Xie, Cheng Wang, Zonggiang Mao, Zhongliang Zhan, Preparation and characterization of La0.9Sr0.1Ga0.8Mg0.202.85e(Li/Na)2C0O3 composite electrolytes, wiE
INTERNATIONAL JOURNAL OF HYDROGEN ENERGY, 2013,38(25) il
2013 |ZEH, EtE FRIKEEHNIEELR FTHPEMFC/KEE, TIRAMIEFIR, 2013, v 34, n 8, p 1483-1486 Z Dt
2013 Jianbo ZChang, Bin Wu, Zhe Li, et al, Simultaneous estimation of multiple thermal parameters of large—format laminated lithium—ion batteries, IEEE VPPC, 2013.10, wiE
Beijing, China "
2013 Bin Wu, Zhe Li, Jianbo Zhang, et al, Thermal modeling of large—format laminated Li—ion battery and experimental validation using embedded thermocouples, EVS (The wim
International Electric Vehicle Symposium) 27, Nov. 17-20, 2013, Barcelona, Spain A
2013 Jun Huang, Zhe Li, Jianbo Zhang, et al, Exploring differences between charge and discharge of LiMn204/Li half—cell with dynamic electrochemical impedance wiE
spectroscopy (DEIS), 9th International Symposium on Electrochemical Impedance Spectroscopy (EIS 2013), Okinawa, Japan, June 16-21, 2013 A
2013 Shixue Wang, He Qi, Hua Li, Development of a new gas distribution method for higher performance fuel cells, International Conference on Electrochemical Materials and iz
Technologies for Clean Sustainable Energy, July 7-9 2013, Guangzhou, China A
2014 Mingyang Liu, Cheng Wang, Jianbo Zhang, Zhongjun Hou, Diagnosis of membrane electrode assembly degradation with drive cycle test technique, International Journal wiE
of Hydrogen Energy, 2014, 39(26):14370-14375 Ae
2014 Fucheng Xie, Cheng Wang, Zonggiang Mao, Zhongliang Zhan, Thermal stability study of La0.9Sr0.1Ga0.8Mg0.202.85—(Li/Na)2C0O3 composite electrolytes for low— iz
temperature solid oxide fuel cells, International Journal of Hydrogen Energy, 214, 39(26):14397-14401 A
2014 Jianbo Zhang, Jun Huang, Zhe Li, et al, Comparison and validation of methods for estimating heat generation rate of large—format lithium—ion batteries, Journal of wiE
Thermal Analysis and Calorimetry, 2014,117(1)447-461 R
2014 |3rMSRE, EHZ, — M ERETSHHENFEENRESMNEERS, {ETHE, 2014, 33(10) : 2608-2612. Z0Hs
2014 |2#, T, KK, 2R EEFBNEREES MR TERET /BN e, PERZE-FARREE, 2014, 44(11): 1154-1172 Z0Hs
2014 Yu-Lin Wang, Shi-Xue Wang, A New Gas Concentration Distribution Method of Proton Exchange Membrane Fuel Cell, The 9th International Green Energy Conference. S
May 25th —28th, 2014, Tianjin, China H
2014 He Qi, Yulin Wang, Shixue Wang, The Effect of Electrochemical Reaction Heat on Operation Stability of Single PEM Fuel Cell for Different Humidification Conditions, wiE
JSSUME2014, August 15-17 Yokohama, Japan AE
2015 Bin Wu, Zhe Li, Jianbo Zhang, Thermal design for the pouch—type large—format lithium—ion batteries. Part I. Thermo—electrical modeling and origins of temperature non— wim

uniformity, Journal of the Electrochemical Society, 2015, 162(1): A181-A191




Wang Cheng, Wang Shubo, Zhang Jianbo, et al, The Key Materials and Components for Proton Exchange Membrane Fuel Cell, PROGRESS IN CHEMISTRY, 2015, 27(2-

2015 13y 310-320 s
2015 Wang Cheng, Wang Shubo, Zhang Jianbo, et al, The Durability Research on the Proton Exchange Membrane Fuel Cell for Automobile Application, PROGRESS IN e 2g
CHE‘MISTRY, 2015, 27(4). 424-435 A
2015 |EW;E NS, KK FRI RS, T2 L, FRRFRRERE S A4, LA, 2015,27(2/3):310-320 ZDHs
2015 |EVk; EHE; KO TR EE LFRES, ZF ARE it AEZE, {EFHE, 2015,27(4):424-435 ZDith
2015 |EHZE, 752, NEREXRE M REZ AT AT, BT RKEFHR, 2015, 49(11)8-13 ZDith
2016 Minghui Ge, Shixue Wangb, Jun Zhaob, Yulong Zhaob, Liansheng Liu, Condensation of steam with High Concentration CO2 on Vertical Plate, Experimental Thermal and e zg
Fluid Science, 2016,75:147-155 RE
Wei He, Shixue Wang, Yanzhe Li, Effects of heat transfer characteristics between fluid channels and thermoelectric modules on optimal thermoelectric performance, B
2016 . 1=
Energy Conversion and Ma_nagement, 2016,113:201-208
2016 [3&T, =@BA, EHF, REHMHEBMAHFTXBAERERES T R ERFEER, 2016, 213-220 ZDith
2016 |=@HA, KT, THZE, BRAEEMNEERSHAMREMNIWNAE, {ETHE, 2016 (BiE2) ZDith
2016 |Yulin Wang, Shixue Wang, Evaluation and Modeling of PEM Fuel Cells with the Bruggeman Correlation under Various Tortuosities, Applied Energy, accepted IR
2016 Shixue Wanga, Yulin Wang, Investigation of the through—plane effective oxygen diffusivity in the porous media of PEM fuel cells: Effects of the pore size distribution sz
and water saturation distribution, International Journal of Heat and Mass Transfer, Vol.98, (2016) 541-549 A
2016 Ning Zhang, Ming Gao, Shixue Wang, Design and simulation of thin lithium—ion battery thermal management system cooling with fins for EVs, First Pacific Rim Thermal wim
Engineering Conference (PRTEC2016), March 13—-17, 2016, Hawaii, USA i
1.3 ZHOEAEY HFAWHEF—LEDOXEDH) (. EEL L) Other Media, e.g. reviews, books (Co—authored with the Partner Research Teams)
FE £EEL EH.BEGEA. 5. 5. R BTE EE
7L
1. 4.1 TOROEED(HBFARARTF—LZEFLEVAXRAPMRTFT—LOKER., BEELL)
Other Media, e.g. reviews, books (by the Japanese Research Teams only, excluding the Partner Reasearch Teams)
FE £EEL . EH.BEEA. 5. 5. R—U BOE Bt
vo1a |[TERD, ABRE % %, SPing SO BRERAEFALI ) )—> Th LR — A BT3B EHANE, BIRNABE SAREA TRRAEEDT |
A=D2 7, SPring 87 )=V IRIF—FRRSHR, —T L —HhR (2014) pp.138-147
2015 |Fa %8B, BE%, BARSS FREBEHAEMRA RILERE QR KHE, (%) HEffrEHkis (2015), pp.20-23. X
2015 [FE R, KERRE, BEFR, 4536 X#RCTICKHGDLOEKKELERILBIFE DO ERETHR, PEFCORNBIIRR - RIG#HE & 5T - AR AT H T, S&THiAR (2015) fx
1. 4.2 TOMOEED(BXRAFARF—LZEFTLVVEFAREF—LOKRER. FELL)
Other Media, e.g. reviews, books (by the Partner Research Teams only, excluding the Japanese Reasearch Teams)
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2 BLERR(EIF—. 79 avT ., SR L) Presentations at Academic Conferences etc. (Seminars, Workshops, Symposia)
2.1 Z2RERABFARAEF—LEERDFHR)Conference Presentations (Joint Presentations with Partner Research Teams)
FE B HERE. BB F2%4.15/. AB FEREAX
Utaka, Y., Araki, T., Matsumoto, H., Munakata, T, Ito, H., Someya, S., Nakano, A., Zhang, J., Wang, S., “Development of Water Management Techniques for Each Q8E3% (Oral
2014 |#5E (English) Component of a PEMFC”, The 25th International Symposium on Transport Phenomena (ISTP-25), C11-142, Fuel Cells and Battery Technology, (2014), Krabi, Pr;:entation)
Thailand.
2015 |%2E (English) Wang, S., Utaka, Y., Koresawa. R, Wang, Y and Qi, H., “Improvement of PEFC Performance due to New Design of Gas Channel and Gas Diffusion Layer for ABEH K (Oral
i g Water Management”, 15th International Conference on Power Engineering, ICOPE—15-1041, Yokohama (2015). Presentation)
2. 2.1 228K HEFAREF—LEZSTFEOEARAMEF—LDFHEK) Conference Presentations (by Japanese Research Teams, excluding Partner Research Teams)
FE B HERE.BEEI.F22F4.15/. AB FEREAX
Toshiki Sugimoto, Yuhei Horiuchi, Takuto Araki, “Developments of MEMS—-based Thermocouple Array for Sensing Effects of a Flow Channel on PEMFC Local Q8E3% (Oral
2013 |#5E (English) Temperature Distribution” ICNMM2013-73198, 2013 11th ASME International Conference on Nanochannels, Microchannels and Minichannels, June 16-19, Pr;:entation)
2013, Sapporo, Japan
Toshiki Sugimoto, Yuhei Horiuchi, and Takuto Araki, “Developments of Thin—Film Temperature and Humidity Sensors for PEMFC In—Situ Measurements”, M3E%3 (Oral
2013 |#5E (English) ASME 2014 12th Fuel Cell Science, Engineering and Technology Conference Session: 2-1-4 Desigh for PEM Fuel Cells I, ES—-FuelCell2014-6480, 30th June Pr;:entation)
2014, Boston, USA
2013 | BAZE (Japanese) JERIETE, ZAEE, RAEAN MEMS Lo —Z2AV-EARE S FRABEMRO in-situ SEERIE L 144, BABWF S BTF20 77020 X2013, OSEF % (Oral
am ivap 20134108198, BABIKZE Presentation)
2013 | B &ZE (Japanese) FEOR, FHBE, TARIBA, TMPL 95992 ZE L2 PEFC 77 BAL—FETILICKDHE RN, 1134, BARERER T¥0 770X |O8EHKE (Oral
&= \ap 2013, 20134108198, BARI K Presentation)
2013 |22E (English) Takuto Araki, “Visualization of water droplets distributions inside PEMFC GDL”, Japan—Korea Joint Seminar on Heat Transfer VII, 18th Nov. 2013, Kyushu OEEF X (Oral
A gl University, Fukuoka, Japan Presentation)
2014 |25 (English) Koresawa, R. and Utaka, Y., “Control of Effective Oxygen Transfer Characteristics in Gas Diffusion Layer with Moisture for PEFC”, Proceedings of Int. OEEH X (Oral
AR A ENgls Symposium on Convective Heat and Mass Transfer, CONV-14-172 (2014), Turkey. Presentation)
2014 |#3E (English) Koresawa, R. Hozumi, Y. and Utaka, Y., “Effect of Hydrophobic Polymer Concentration of Hydrophobic Region in Hybrid Type Gas Diffusion Layer on Apparent |ZE%Zk (Oral
am \Enell Oxygen Diffusivity”, JSSUME2014, (2014), Yokohama. Presentation)
2014 | B2 Joomece) |2TE, SF AR, THAE BN RRKHEAARI- L EREA TR BEORIER LORE . BARRES BLEILT7LA2014, BRES | HBRER (Ord
am AP H124, 20144E11 H8H, AT ERE EMFr /(R Presentation)
2014 |#5E (English) Ito H., Nakano A., Iwamura T., Someya S. and Munakata T., “Effect of through—plane polytetrafluoroethylene distribution in a gas diffusion layer”, 2014 ECS OFEHF X (Oral
i g and SMEQ joint internatlonal meeting, Moon Palace Resort Cancun,Mexico, F3-1228, Oct. 5— 9(8), 2014 Presentation)
2014 |BAZE (Japanese) BEfEwk. FEE. £XRE. RESE. TPEFCHRILMBICHITAB KA AOEETEMI. FESIRBARGRIURDDL, TUMN T4ER, §E. O 8EF R (Oral
&=\ ap No.C113, 2014.5.21-23(21) _ Presentation)
2014 |BA3E Jommace) |BEIAE, G, 2AK. REBE. [BABH TUREE LA RBA AT BREEA ORI AL, R LERRUEAR. MAEY |DRAER O
AR \ap KF, #HE)l, 1810, 2015.3.15-17(15) i _ Presentation)
2012 | B2 Goomese) |EATIEE:. PR, FAT. BEE. AT 78 &Ik, [PEFCAY—FHIGDL AR KRIAT A R BRI B39 BB, BRILF R BOIEAR. R | BA%ER (Ora
&=\ ap Eir KE., #E)ll. 3B20, 2015.3.15-17(17) Presentation)
2014 |35 (English) Takuto Araki, Toshiki Sugimoto, “Measurements of the Temperature Distribution of a PEMFC Catalyst Layer Using an Ultra Thin Thermocouple Array”, The OFEF X (Oral
i g international heat transfe confernece, IHTC15-9267/FCL-H-122, 11th August 2014, Kyoto, Japan Presentation)
2014 |35 (English) K. Watanabe, and T. Araki, “Effects Of Water Distribution Modes on Gas Diffussivity in PEMFC Gas Diffusion Layer” The 25th International Symposium on OEEF X (Oral
i & Transport Phenomena (ISTP-25), C11-88: Fuel Cells and Battery Technology, 2014/11/5, Krabi, Thailand. Presentation)
2014 |BAZE (Japanese) MO, FAEH BRERZ, RAEA NEEGEHIPEFCHKEEEMENGZ D EICET HHIEREN], E51EBRRRIURIY L, C132, 08 K [AFEFHKZ (Oral
BR AP - PHE - —REHS, 2014/05/21, THR T 43R4 Presentation)
2014 |BZAIE (Japanese) FHAEE, EREE FARIEA, TMEMStLHZRLV-PEFCRMDin-situ;ZEERITE 1, E51EIB KRGS URID L, C121,0S KE-BREE- —REM2, |AEHRK (Oral
ae AP 2014/05/21, 7R T 1M Presentation)




2014 | B35 (Japanese) FL RV IV, BR B8 RA A TERS TRBHELMIEEREOERE - RAEICAT -2 Y], FeEv /0-F/ITFIURII L, 74 |O8EFHE (Oral
BR AP ~04 /70t R, 21am2-A6, 2014/10/21, LIZUE Ay, T H Presentation)
2014 |BAZE (Japanese) EERz BIIER RAHRA DRESMERBEREIZE B LI-PEMFC NOREYE#EZES LUERILFERICOEREN ), BAEHFS BITFI0T7L |[OEFER (Oral
AR AP L R2014, H122, 0S-4 MAMEM - — REMEEHITOIHER(2). 2014/11/8 THIEXE Presentation)
2014 | B35 (Japanese) A BE £ 230, TR A Tin-situ®GDLO B BEERFIEIZRT7- MEMS £ DRE3E], F 35 RIB AL VRIS H L, 0S11 EBEEET |AEHRZK (Oral
RR L ap FIIF—QERICEEY SR AR LT, 2014/11/22, RIETEXF Presentation)
2014 | B35 (Japanese) FAIEA, TPEFCHin-situBIE AYAVREEL OS] AFMEZEAN KRIRNF—EEARRRELI— FH26EE 2AFEIF— KEIRIL *(GL;eustl/’l\nvite q
R ap F—8RBHRHB L 54—, 2014/8/29 o esy!
2015 |#3E (English) Koresawa, R. and Utaka, Y., Improvement of Performance of Polymer Electrolyte Fuel Cell Using New Gas Channel with Micro—grooves, IX Minsk International |[ZE%Zk (Oral
Raa (Eneglis Seminar “Heat Pipes, Heat Pumps, Refrigerator, Power Sources”, (2015), Vol.1, pp.203-212. Presentation)
- BER, SHED FEB “FEANARBELICLIERS) FRAMEMORERFER L, E52EIRE RID L, A113, 2015/06/03, 1&E E K O EEFE K (Oral
2015 | B A5E (Japanese) oS Presentation)
2015 | BT (Joanese) [T, SFEE, FHRE, “MNENTERT A ALMEEAKFRRBEET 2/ ARBOME L= LIERBA FHHBTORERER L, |IBARER (Ora
&= \vap E52[RE U RTY L, A114, 2015/06/03, 1B E B[R LSS Presentation)
2015 |BAZE ) IRERSFS . (FERtE. £ RID. RIEGHE. (RS S FREABRHMEMTRREBRICE TIBRRRESMOAHREIAL. F4EAFLFR VROV L TEER |O5EHKE (Oral
ARAJAPANESE) |} WHT. . G108, 2015.7.21-22(21) Presentation)
2015 | B2 oarene) |BEA T . PR, 258, REHHE. [HFEH TLRHEEGOLE LI-h 1 SBRBE O T RICH AL 05 F B L E A NE RS BELRAE. B|IBEE O
A= \Jap % . 1D08, 2015.9.11-12(11) Presentation)
2015 | B (Jaoanesey |TREVET, RIS, 2B RiBakiE, [BHEA TLRABLOHARBAICH 1 SBRREAHOTRLE A, BARBES FOIMAATLMH|ORRR Ora
ae AP Be HREERKPEMT Y /AR, BT, 1028, 2015.11.7-8(8) Presentation)
2015 | BAEE (Jspancsey [FE/IE FEBELAS, FAIEA, KA HOXRCTARLE LUHBMBEREALV-AEBRERED in situ FEHRE), H62EEM RS L, A24 [DBER (Ora
am Lap 2015/06/04, 1B EERE RS Presentation)
2015 | B3 (anareeey |BIIEE, BERZ AN, (711 TREOBKHERRAPEFOOIERE 52 SR BIHT S ERBRIBRH |, BOIEERS RO L, A128, | IERR (Oral
am Lap 2015/06/03, 1B @ ERE R %15 Presentation)
== INFA R, SENI B, SRR A, TEIEREXNZRUV-PEFCRBFTRE O % RRIFFEITE |, PAHEM - R EMEEHEOFER(2), D222, 2015/10/25, X [OEEFEZ (Oral
2015 | BIAEE (Japanese) B K= Presentation)
2015 | E A2 (Janancse) |58 Tl A A, HIRA ARBAPEFCREDF RIS E -5 XS], BARRFR BLFI7LoR2005, BHBE: — RELEEHED|DASEE (Orel

HERA(2) D221, 2015/10/25, KR K

Presentation)

2.2 2 2LRKR(AAAREF—LEZSTFEVVHEFAMEF—LDFHEK) Conference Presentations (by Partner Research Teams, excluding Japanese Reasearch Teams)

EE =5 RE. (EA). $2%4. 5. A8 wRR
2015 |Z0M(Other) [T Tt HAREREBHEEEERAHEM, PESELRITEAMEES 201505 HM RS (Ora
2015 |ZDf(Other)  |KT, B, Efte MARERFEHACERAPE, hETEANESSERERES, 201510, KiE HIRER (Oral
2015 |Z0fb(Other)  [BBI, KT, Ete kish —HHFLEOASEARNINHE, DETEANESSEAERES, 201510, KiE RS (Ora
2015 |ZOf(Other)  |E % Eftsx KT, B0, SANFREEHMNAREELMOTRHR, TEIEAMESSERMERES, 201510, K& M52 (Oral

Presentation)




3 7423y Ft3F—-LUROH LEDFREWorkshops, Seminars, Symposia and Other Events
3.1. 7—9>ayF w3+ —-LURIH L
(BARAIAEF—LBEV E= B FAITFEF—L I #)Workshops, Seminars, Symposia (Organized by the Japanese and/or Partner Research Teams)

AT ShmA$
FE | BAEEM FEESL 2% (B4, #BH4E. 215 (F—LArv BE
%) N—
_ + FEFR2E kT — A ,ge . o j . N
WERTAS-FF 1 S HRRRBRXS FTITImIv2YT snmsnasnn PEFC LIBESE( B $14F — AT
2013 | 2013/5/9 | EXEBEAENOREELLY AR 60 bR ARDHES
P E DB ERERIEIZ LSS MEREL RS 7t ==
JSTEIBR SR ARPAE M ES L BIENEEERT |2 mp e _ e e
2013 | 2013/5/21 |JST RIOTSL) T TRLF—FIROEREL Efﬂgﬁggﬁmﬁim 50 Efjﬂjuoéﬁ LOuBEFT—2
BRI IATI—T42Y "
mmmis),—F (VST _MOSTHRARBR 2013 BAF—LY—7 |iBHER #5011 TH5
2013 | 2013/11/15 '(%‘,E,Fa'-—m SAVTHIRLF—BHEARAERCEIDOOEME |#oLVR—IL. 8 B 20 FRF—LOPRESBER
B = 1%
2014 Work Shop of Strategic Japanese—Chinese Joint Bolt Hotel, 4 Xinggong N
2013 2014/3/19~ | RKEXRZF - THFEH [Research Street Sh’ahekou hEAEIHEF—LEBARAFESE
2014/3/21 |#2 On High Performance of Power Batteries as Distri t Dalian. Chi ERF—LDHEESRES
Electrochemical Engine of New Energy Vehicles Istrict, Lalian, hina
= /""_-H: & [22=] Y . ,
A7 BIRRE PR R e JSTEEALR BILE. K BRI e g
2014 | 2014/4/25 |JST HEBEI T RILF—FIADOERERLE ] CEERE L 40 BAAL5F—LOHAEEBHRES
MRESHHFER(BXRAUEE
@ﬂ%*i??ifﬁi%ﬁﬁﬁ%?ﬁﬁ%%(ffﬂ%ﬁ‘]lillf%éi\@ﬁﬁ%j’ I
ol - i smeg o — = _ PN
2014/8/20~ LKk Rlk |07 7A)IST-MOSTRHARBRREL —EERT— |LBEXLTEH PEFC LIBRS;E () B F4F— LIZTH
2014 1 o014/8/22 |E%im 752y ~ . F—Tvk— 50 e S
EREHEREHLOREEL LU =
PAFE M DB E R ERIEIZLDE EREE
Ministry of Science
and Technology MOST - JST Joint Workshop Yulong International
2014 | 2014/11/17 (C'\f?ST) PR~ [Highlyefficient Energy Utilization Hotel 40 BReF—LOARHRRES
ina&Japan Science |-Progress reports of China —Japan Joint Research Beiiine P.R Chin
and Technology Program— euing, F.1. a
Agency (JST)
S H l’;-t E ','c 1 e ’
Ei!ﬂlﬁ%*’l’%*ﬁﬂ{:ﬂﬁﬁhff%% JSTiE*%ﬂ %'jﬁﬁ‘ K . o s N
2015 | 2015/4/16 |JST AEBEEI TR F—FIAOEEL] SEEETE L BARAL5F—LOHAREBRES
MRESHHFER(BXRAUEE)
= o e 2015 Workshop of Strategic Japanese—Chinese Joint Tianyu Hotel, Station . -
2015 2015/4/19 ?S'ij{% FHPH Research, On High Performance of Power Batteries as Road, Nankai District, 30 PEFC.LIBESIZ0) B 4 F — AT

2015/4/21

%

Electrochemical Engine of New Energy Vehicles

Tianjin, China

FESRER




B ERT IL—T

EREEZEMEEMEHESTE (BRVERERHE S
A5 5 AL)JST-MOSTH X RIMEZEBE T RILX—FIF

AHERKAR. &

PEFC,LIBEAE M B A AI2F—L (F

2015 | 2015/8/24 (™) DEHEIE=ZRERT—Iavd. BREAHERE [oLVIHEALLVE—IL, 25 = B e
T MOBEBEIVORBENOBYEEFHICKE2EMHE |§A. B =l - ==
BE{L
Japan Science and
(T\Jesc;‘)r‘%f’g;’ﬂﬁi‘i:%f JST-MOST Joint Workshop, Highly—efficient Energy Er:‘;'\;:'g°rs‘i'lm‘fee:rﬂ of
2015 | 2016/1/22 Utilization, —Final reports of Japan—China Joint Research 60 BhEeF—LDARXEREBES

Science and
Technology (MOST)
P.R China

Projects—

Innovation, Tokyo,
Japan




4 R FDEERecord of Research Exchanges
4.1 BXRAINSHEFEHEEA~DFBIZEDREIERecord of Visits by the Japanese Side to Partner Institutions

4. 1.1 [BE-E5]) (BXRBIFEF—L AV IS—DH)(Japan—Overseas) Only those by Japanese Research Team Members

- = - Jrm A%k (ER. #ima. - HikA
PEILR11.71764 JST-MOST H
= " E., K&, Boerte F BRI ERERA R ESE o
2013 |2014/3/18 2014/3/22 =e i EERSH AT hotel R TrRLF—FIROEREL) >
AR ESHRER
PEILR11. 7216 JST-MOST H
. et s . = FE. K&, Boerte | EREFRMHEAFTHESZE B
2013 |2014/3/18 2014/3/22 Faal BARFRBERF ERHRA hotel oo T o )L % —FF O B =L | 5
B itE ESHRER
PEJLR11,/22F# JST-MOST H
TN o o FE. K&, Boerte | EREFRMHEATHESZE B
2013 |2014/3/18 2014/3/22 A (s HRE K Bz hotel LA TR X —FIHD =R | >
A itE ESHRER
PEILR11. 7256 JST-MOST H
» o R HE. K&, Boerte | ERMZRMHLRFRMEESE F
2013 (2014/3/18 2014/3/22 g #2 i B hotel s TR X FIHOE R 5
AritE ESHRER
2013 [2014/3/18  [2014/3/22  |RMg gkmE |EAER wrmrs [T AR Bt e Fr gsmesum-nx | S
2013 [2014/3/18 2014/3/22 Fh s FERARR TL—TE ff) E‘l‘ R Boerte | T L iRESmE-RE 5
2013 [2014/3/18 2014/3/22 X B FERARR HREFEHEE ff) E‘l‘ RE.Boerte  |mr T L ibpEamE 5 5
2013 [2014/3/18 2014/3/22 ik 1# FEHARE EX=25 ] ff) E‘l‘ RB.Boerte |mr T L ibspEamE-BE 5
2013 [2014/3/18  |2014/3/22  |+Esen EECI zagxa  |[TEFERBoerte e 3o Lgpsemmor | S
2013 [2014/3/18 2014/3/22 HAAHARE HGEE RS Hig EL KB Boerte o I3 L gBBESHE RE 5

hotel




2013 [2014/3/19 2014/3/22 BEAREA REET RS AT ff) E‘l‘ RE.Boerte | T L HBmMESHE RE
2013 [2014/3/19 2014/3/22 iyt e TR0 E TN—TF)—5— ;'2 E’l‘ RB.Boerte | T L BmRESHE R
2013 [2014/3/19 2014/3/22 BH W |BeE D ;'ZE RE.Boerte | s LBHmESHE X5
2014 (2014/8/6 2014/8/12 EERER— BEE TIL—TE hE XiE XEXZ [(HRITEEDLE

2014 (2014/11/16 2014/11/19 Nz w8 ER E3=2 FE = BRMESR

2014 |2014/12/24 2014/12/26 Ng# 2z iaHER =2 FE R FEXRZFE (BRTLEaHE

2014 |2014/12/24 2014/12/26 BFP—ER iaHER ] HE R FEXRZFE HRTLEHE

2014 |2014/12/24 2014/12/26 Ng# 2z e B =2 HFE R FERZFE BRTLEHE

2015 |2015/4/18 2015/4/22 R BkiE BT HMRHEME EEX%E?XE Fu. EF—LPHBRESHE - FER
2015 |2015/4/18 2015/4/22 32X B EERSHR ERFEHAREE E@‘fﬁ‘f?j‘ﬁ Fu. EF—LPHBRESHE - FER
2015 |2015/4/18 2015/4/22 Fik 18 EEHRER FHEHARE E@‘fi‘f;—c*ﬁ Fa. EF—LDHEBERHE - RR
2015 [2015/4/18 2015/4/22 FEEH ERZERAF EEMRE E@‘fi‘f;—c*ﬁ Fa. EF—LPHBRESHE - FEX
2015 [2015/4/18 2015/4/22 MAARAEHR HIEEILKF #iz EE‘BE%‘BEEF*;E Fa. EF—LPEBRESHE R
2015 |2015/4/18 2015/4/22 R#EA HWIEEILKF HEHIR E—E‘fﬁ‘f$j‘ﬁ Fa. EF—LPERESHE X
2015 [2015/4/18  |2015/4/26  |sEamek= BB gn—7)—g— |DERRXFRE g £ L omgesnn xx
2015 [2015/4/19 2015/4/24 Ngs #2 TBEIER = E—E‘fﬁ‘f#ﬁﬁ Fa. EF—LPEBRESHE X
2015 |2015/8/25 2015/8/29 EERER— B E JIL—T& TE LR DEFRE | g

PREE




2015 |2015/10/25 2015/11/5 FEEH KERZ/ENKZE BR/BFEHR |REXF HRITEEHE 12
2015 |2015/11/15 2015/11/17 FRAEA BEEIIKE EHR HhE, XiE, REXE |HRTLEEHE 3
2015 [2016/1/10 2016/1/18 FEEH KERZ/ENKZ B/ BEEHRE |XREXZE HRITEEHE 9
2015 [2016/1/28 2016/2/5 FEEH KERZ/ENKZ B/ BEEHRE |XREXZE HRITEEHE 9
2015 [2016/2/26 2016/2/27 FEEH RKEXRZ/ENKZE LR/ BEHR |[REXF HRITEEhHE 2
2015 |2016/2/27 2016/3/2 EERER— iaHER GIN—T1)—5— ;ﬂg B, FREL ';E;CLIBEEIEH_L&E%#&%%W% 5
2015 |2016/2/27 2016/3/2 N #z BEIER =2 ;ﬂg B, EREL F;;C'LIB@EH_L‘@%*&%%Wﬁ' >
2015 |2016/2/28 2016/3/1 AH H—E  |ESE 182 ;"E B, FFRET ';EE;C'LIBEEIEG?_L‘E*”H&%%&W 3
2015 |2016/2/28 2016/3/1 Rg i BT HMRHEME ;ﬁg EM. FREL %;CLIBF;EIEH_L&E%%%%W% 3
2015 |2016/2/28 2016/3/1 32X B EERSHR ERFEHAREE ;ﬂg B, FREL ';EE%C’“B'%EH_L‘@”H&%%&W 3
2015 |2016/2/28 2016/3/2 Pk 1# EE RSB THEHRE ;ﬂg M, FERET ';EE%C’“B'%EH_L‘@”H&%%&W 4
2015 |2016/2/28 2016/3/2 FEEH KERZF/ENKZE iR/ BEEHE ;ﬂg B, FREL %E_F%;B@@O?_L‘ﬁ*ﬁﬁﬁ 4
2015 |2016/2/28 2016/3/2 ARIBER BEELKE #iz ;ﬂg B, FREL %E_F%;B@E”?_L‘ﬁ*ﬁ&%ﬁ 4
2015 [2016/2/28 2016/3/2 HIRR=E HMEEN KF Bh# ;ﬂg L. FREL ?;F;E';BF*E]@H_AE*’H&%% 4
4.1. 2 [Ax-E5N] (BEAIAEF—LA/3—LIS) (Japan—Overseas) (Excluding those by Japanese Research Team Memebers)

FE |  wxe o B B4 R4S gw  [FELES ADE RBONS R E
2015 | 2015/11/13 2015/11/24 &% Bta BEEIIKE giﬁﬁﬁﬁ'ﬂ’ﬂﬁ HFE, Xig KEXZF g%g%ﬁbﬁ, EfEs TR 12




2015 | 2015/11/13 2015/11/24  [/D#K fikE HREKE ’g:tg%ﬁﬁﬁ,ﬁﬁﬁ HhE, XiE REXKF E%g%ﬁbﬁ’ Bl FRHES 12
2015 | 2015/11/15 2015/11/24 =B HREKE Eiﬁﬁﬁﬁ'ﬁ’ﬂﬁ HE, XiE REXF E%g%ﬁbﬁ’ E#EAFEHER | 19
4. 2 HFEEHDBREADFHEEDEH

Record of Visits by Partner Reserach Teams to Japan
4.2.1 [BSA—BX)] HEFEAHARF—LA/I—DH)

- = _ P AL (B4, #BHA. e HIER
FE HER JREB K4 FrEHRd 3 R 1S £ =) BAHEORNA %
2013 | 2013/5/8 2013/5/14 |Wang Shixue KEKE iz HEEIKE XoAIIEE 7
2013| 2013/5/8 2013/5/14 |Dai Chuanshan |XKE K2 Bz HBEEN KE oA IRE 7
2013| 2013/5/8 2013/5/14 |Wang Jiansheng | K2 K2 iz HEEI KE XuoATHE 7
2013 | 2013/5/8 2013/5/11 |Zhang Jianbo |i&5FEKZ Bz BEEIZKE XA IIRE 4

_ SEEY A=, It | .
2014 2014/8/10 2014/8/23 |Wang Shixue KiEKE Hi% %;&E‘Lk%‘ it 24 Lworkshop 14
2014| 2014/8/10 2014/8/20 |Zhao Jun KEKE iz HEEMNKE R 11
2014| 2015/1/4 2015/3/31 |Wang Shixue |XKiEAKE iz LiEE RS HEHE 87
2015| 2015/11/29 2015/12/6 |Wang Shixue KEKE Hix HEEI KE FE 8
2015| 2016/1/19 2016/1/23 |Wang Shixue KiEKE % HEENL KE MEHREK 5
2015| 2016/1/20 2016/1/23 |Zhang Jianbo |iEEKZ Hix HEEIKE MEHFE 4
4. 2.2 ESN—-AK] (BFEIHEF—LAV/A—LISL) (Overseas—Japan) (Excluding those by Partner Research Team Members)
= _ - %% (E%. #Bma. e Hi3k B

FE HER RER K% FriE R (357 R 2 ) AHEOAR s
2014 | 2014/8/10 2014/8/20 |Zhang Xing KEKE REFRE HEEI KE R 11
2014 | 2014/8/15 2014/8/20 |Qi He KiEKRE KERRE EEI KRS =S 6




5 %%5FHBE Patent Applications

5. 1. BAFfIoBEHHEE Independent Applications by Japanese Research Teams

R 14

5.2. "{HHFE"fIDOEHRHEFE Independent Applications by Partner Countries

HERHEH o

5. 3. HRBEHEE Joint Applications
HEEHE o

ZEZ% Awards
21

=¥ Awards

FE BED&M

2013 |BAMWMFRE GRX)

6. 2 FHMEIHME Newspaper Reports

R EDRH

ZL

6. 3 ZDfh Other

R BT

ZL

7. TNt Other
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