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1 KERKZE 40 30 WEKE 68 63 KERAFIKZF 96
2 WHIZH#RZE 41 31 AMIHEXZF 69 65 BHEXZ 97
3 Tongiji University 42 32 FTEXE 70 66 I#PEK%F 98
4 BWXE 43 34 BEKRZ 71 67 SREKFE 99
5 ZHIEXF 44 35 IREKF 72 68 FEIHKF 100
6 RiFXKZFE 45 37 MLk 73 689 IEBKZE 101
7 BHEBEI¥XZF 46 38 KIREEXZF 74 70 Hanyang University 102
8 MWEXE 47 39 D2 UKE 75 76 National Taipei University of Technology 103
9 ERIERIKE 48 40 EIRTHEXZF 76 79 HEIRERE 104
10 HERENAZ 49 41 deAMmII RS 77 EVOSZ

11 EHXE 50 43 PIASHEEABEAFR 78 E01 BEHEBKRFEV 105
12 BEKXE 51 44 FBKE 79 E02 Tongji University EV 106
13 REAZF 52 45 @iRK%E 80 EO3 SEEMREKXFEV 107
14 RRERIXZ 53 46 BBMKZE 81 EO4 National Tsing Hua University EV 108
15 RE#BHKE 54 47 EBHKRZE 82 E05 —BIEEZFEMFR/ EFAFEV 109
16 HAIEXZ 55 49 U@EXFE 83 E06 3B HEBBHEREREV 110
17 Kasetsart University 56 50 Institut Teknologi Sepuluh Nopember 84 E07 #EFE)IKZEV 111
19 WL/ NEFEm AL AR RER AR 57 51 HEEAF 85 E08 RALKFEV 112
20 BWEKXZFE 58 52 HAKRFEIZH 86 E10 HFEK FIFIRTEHELER EV 113
21 FBEEIRKZE 59 53 ABRIEKZ 87 E11 Universitas Islam Indonesia EV 114
22 Universitas Gadjah Mada 60 54 BEIFBABEXER 88 E12 Institut Teknologi Sepuluh Nopember EV 115
23 HFABBEXFR 61 55 Sebeias Maret University 89 E19 National Taiwan University EV 116
24 BHIEKXZE 62 56 HERA¥ 920 E20 JiLin University EV 117
25 KOHABREKRCETFI_HNHL Y VER 63 57 AMKZE 91 E22 Harbin Institute of Technology at Weihai EV 118
26 FHKFE 64 58 HEXF 92 E24 Universitas Gadjah Mada EV 119
27 Price of Songkla University 65 59 RBIEX® 93 E25 RREEKZFEV 120
28 LEEXF 66 61 EMAF 94 £26 HER#MEBEKRFEREV 121
29 WRXE 67 62 BEIUKF 95 E27 #E)ITRKXFEV 122

123 BHEER
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List of Team Awards
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Kasetsart University,”Universitas Gadjah Mada,”
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Best Design Award

- Powertrain improvement
Suspension «  More weight saving

Seamless transmission
- Test and Improvement
Weight saving

- Multi-material

Transmission +
Suspension Case Suspension
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W nla Ry Best Electrical System Awards

V=KX I AR I)I— F—bE—FT47D

i : E01 BHEKXSFEV

2{ii : EO4 National Tsing Hua Unlver5|ty EV

Our judge saw real electrical system
engineering done by this team to light- |
weight their Formula Electric car's drivetrain
wire harness. Nagoya U changed their |
power train to all-wheel-drive, in-wheel
electric motors architecture, instead of
2WD with an inboard motor. This change
in electric drivetrain architecture normally
needs much longer, heavy-weight high-
voltage cable.
One part of their solution is a high-voltage
battery to reduce electrical current and
HV cable size. Not only that, normally (all
other teams) uses 15-35 square mm thick
cable for HV power cable, but Nagoya U
uses just 5 sq mm cable! They calculated
the heating level in the competition, the
heaviest electrical load is expected during
the Acceleration event. It is a short time, ;
so they did some calculations to show that ’
they can use thin, lighter weight cable, instead of over-specifying'the cable.
Our judge really liked this light-weighting challenge and thought process.
The team did manual calculations of the cable heating level; in future
Siemens may show them how to Siemens’ Capital Analysis software
module to simulate electrical load analysis for even more accuracy and
to cover more load scenarios more quickly. This team had the best
example our judge found for an electrical system engineering challenge
and solution, at FSJ 2019.

It is rare for FSAE teams
to determine 3D wire | '
lengths  via integration
with the CAD model of
the chassis - a capability
that is a strong point of
Siemens software suite.

And it can be very difficult
in other vendors' tools.

But #1: Nagoya U.

This team did design the harness routing layout in 3D design. This is
the right direction for professional engineering rather than using string or
measuring tape and having to wait till the chassis was complete to start
wire harness fabrication.

3fii : E10 b3 Y EHEAFIREV

One of the most beautifully implemented and smart arrangements of
the electrical drivetrain components, that allowed the heavy high-voltage
cables to be shorter than usual. With the system layout having the battery
in the side pontoon, and motor

at the rear. This layout allowed

the HV harness to be shorter.

The machine packaging is a

really good electric system

engineering design, and also

the fabrication of the harness

was of professional, high

quality.
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AT T2 IRTEREURHMOE LT EHNE LI,

HEBET OB CEBIFEDETEAMER TCEBVWC EPHEFECBVEEDTY Y NI TNICHESND TETLLEN. ZABDTEH 1 DDET
BREMEKCLBEVWLOBRIEHRZRSTEY N7y FICBH TS F Uz, ZORBRRETEMN300kmZERT 52BN TE. A—NJOREY
AF Y RSy REQERICEN S EEXETS,

B2ELF—h

REVBICRFIZERTIET L — ADBSIC RN G —87 L —LA%ZEE L. BESE
TREWDIKEAMDBEEZWZULE UL, LALEBAS. EY MXAYN—DIRREITEICEL
ZOBEPICBEERER(T. TL—F T ANUANOERE /NI TDENTEE LI, Ficw 20D
HORNS FBBICAFCHNBEOAKREE PEDTEROERICF —AZ T TR HAE
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BI2EN T LI
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BICEN) RTAN—ZRBEOBHREH DT VI A TEVWSETEI7TEAROEEZHACE Uiz,

S0, BREICREBVED D 8FEROTTELREEEC L TLEIBREGWUIERICIBLL
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003 Tongiji University

TJU Racing Team i

TJU Racing Team Team:Grandelfino machine:-

Good team cohesion and execution
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TJU Racing team was founded in 2007, affiliated
to the school of automobile of Tongji University. We are a
semi-commercial team, which designs and manufactures
racing cars every year with the support of schools, colleges
and sponsors, and regularly participates in domestic and
foreign FSAE events.

Wang Yupeng Li Liguang

Liu Hanyang, Wang Zhongshuang, Huang Zichen, Luo Huan, Hu Xiao, Chen Liuyang,
Yu Zhongrui, Liu Renhe, Wang Yu, Zhou Weiyan, Qiao Pengli, He Zihang, Xu Qihang,
Xu Xinru, Dong Jianxuan, Dai Xingmeng, Fei Fan, Chen Anxiang, Sun Yiming

@ http://www.tjuracing.com

BASETOBE

Our team has been participated in the competition for ten years, and we have accumulated a lot of experience in this decade. In
China, we have turned the car into a good condition and carefully checked it. We analyzed the shortcomings in the previous game
and improved them on this basis. Each team member has a different task, they must cooperate with each other while completing
their tasks.

We have some pressure this year, so we have made sufficient preparations for both static and dynamic games. Finishing is our
primary goal. We should try to avoid DNF in endurance races. At the same time, we also need to pass the car inspection as soon as
possible to avoid missing the competition. We have achieved good results in 2017 and 2018. This year we also want to get good
grades.

B2ELFR—b

In the 2019SFJ, our team made good performance.

Total score :4th place

JAMA Chairman Awards

Best Aerodynamics Award

Best Suspension Awards:3rd place
CAE Awards:2th place

We sincerely thank our college, sponsors and team members, which help us a lot in this
season. Also we are very thankful to JSAE Committee. During this year competetion, we
encountered some problems in inspection and dynamic games, with their help we could
overcome those troubles. We finally achieved the same ranking as last year, team members
and teachers are very satisfied with the results. But we also recognize many shortcomings. We
did not perform well in Acceleration and Skid-pad. In the Endurance, We still have gaps with
some excellent teams. We must improve the dynamic performance of the car. In the static
game, there are still many places we need to improve.

We are very happy to compete with many excellent teams. It is a wonderful game and all of
us had unforgettable memory. We hope to have good performance on the court next year!
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LHAFIETFBEHERTRAS MR-17

Meijo University Team:Meijo Racing Team machine:MR-17
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Meijo Racing Team (32001 &I T2 E358RIZR D S B

S LHREPRE L, B ERS Sl I GlETs © £ Bl TR BE. 10 AS. 8L A, IVt S0, &5 SA. %0 708, B8 2.

FE. EERA—N/DR57 WEBRITBIT VS M RFa T8 oTE B M. RE EE. A EA B B AR KR, B S0 0\ R KT S 6

FUt, . B EA. AV S, 1A . B R A A, AL . TR BE. S5
729 WA, R R, S HA B Y. (58 kb, Bi6 BE. T BE. LA A

@ http://www.meijo-racingteam.jp/
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RDBICHARFIREBEVZIRE LE L, 3HERBNSEIBEA G FEOLY >3
VIFRMT D ENTRINDH. FRIPICI A LEERZDEF—NIJORICHELE
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ZHIE A% FormulaRacing i S

Shibaura institute of technology Team:Shibaura institute of technology FormulaRacing machine:-
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WF— ADFEBAN—(F 1. 2. SELETHRINTOET
FEREHNREL. 40 AL EWBTENSiRIlcA>TEELE,
EHFDEENSIREIY IV EEHL T, BEFREYI V%
E2TWET, SEFBRTEALTOEBVRSTA—RIPH 1R
SR EICHELEL.

BE B BB K. HE BR

WA B, AtE #ER. EK &G Bi% B Rl B, BwEn —B 85K 18k, BE KRB, & QAL i g,
JE k. I RES. =H &4 L0 BRI BR. ARE BIE. Bl 7. B g2, 5F 8. 8P X
&I Bth. B LK. 180 XKB. RE E=xK. 09 8B, Bl #th. KB B2, L& f0th. BB SR I S8,
B0 8. IR o, R k. BE ME. 8 HE. SE &5, B B, BR #X. kA EF. 37 B5.
BH Boh. ®E B, (L5 E. %% R, 210 5. fil K8, (58 R

@ http://shiba4.firebird.jp/TOP.html
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Tokai Formula Club TF2019

Tokai University Team:Tokai Formula Club machine:TF2019
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Tokai Formula Club (TFQ) (#. AZEED Oy
heLT2004ENSARRICSEL. SETSHISEEZDRET.
2016 EENSTFC DRWTH OIZET — LRI P, THRES
WA 1 K21 F—ARICHARIZEZTEVELEL, SISME. 77—
IEREE 2 L— R, 1 ERMESIIICERIL TEE L,

AH B J0BE 28R BB ESL X B8R, UF . T 28, B @
i}

SRR BB, WE A—. B =R W Fth. BIE 8. BE R F R EK KR, AW . =
A, B FE. T . AN B5. SR . 8t A 2 & P A MRS BEX
FIKS. KE BEAR. TE B, TFE E—. BR BE. B SH. =0 0¥, RE BE. 0 £, B0 &,
B #G. Tl BB, P ST WE B W R W SE K KB BE k3. BE 55,
Bi #—. AU HER. ik E. KL A, Kazuyoshi George Takagi. 23 19595, P 80K, 26 &8
RBls &N 28 TR, LK Bt

@ http://tfc.shn.u-tokai.ac.jp/ [ https://www.facebook.com/tokai.formula.club/
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LTESEER. BEEQTF—LABRBEEHMZN—R(ICE 535 HDERICAT TREODHT - RO ZT20. SEEOEREZ [MEGoMERE] IC
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Nagoya Institute of Technology Team:N.L.T. Formula Project machine:N.I.T.-17
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@ http://www.gitc.nitech.ac.jp/formula/ [ @NitFormulaProjectshiba4
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#HPRRFEFEET +—I1F7F—LFORTEK FORTEK2019

Kobe University Team:FORTEK machine:FORTEK2019
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BASETOBE

SEEOEMFORTEK2019 (3. KIFR/ Ny 7 — 2> T EEE{TEVENNIMEREE KIBICE_ LS B2 FORTEK2018 #N— X (ZEREtESNE LIz, ¥
COEANGIADESNIZOFEFC, BECEEY. BEMOE T v a7y TR0 KRCEENEDN S LEEED UNY P ZBiE
LELL. Y YDON—RERET 5 & THRET - BUEICET2RBZHIBL. BB 1179V VICRBEARETEDEMEVT U,

UM UETE#HZEERDCEICR T TILAREEL. ZOEMENIGICEODNE Ulce ERB NI TICEVBILSBHREREHVEFTHNER
BELSNEETROHVE UL, SEEARTREF—LALLNERBIREBABZERICT EATSELLN RUTBERBNE FEXT. X7
Ja1—)UEEEEN-RT—=TJDBEHTUE. ZOROBPTEREEFTF2HNUKITTINLEF—LAVN—CREHLTVET,

2HEELTEULWIETRERHYE LY. EFEOBIPIMEEEHIE TS TEY. Lo EIVTI1T Y RETECINEF v AN H2EELT
BEERTTSELL. ZORRELONMW EBRELTHEIZEATE, AESNLIBVET !

B2ELF—h

HOKMER TEIHRDIEREZ T BB BIVWSELATLUEDY. EnNbRERR
BTHILTEBBMEENDTHo/e/cth. IICHERTRET LN TEE UL, £
DHBEFFILN BEEIBRCEBRT SN TSE UL, HIC. REFEGHFELY T
1 V7ICEBLUCERATULY. —RTEBI B ENTE, REBEBNT N> T—
VEBBIIENTEE L,

2HEBILTRONICENEE T, SBUASBMNARGERE LI D X TH&FE Uiz, 1IC,
KBGEIZXNAY NEERLUEZIXARNBETRY v 7y TSIl encEsle.

BNEEICOVTE. 2FELTBLOESBREGZO>TLEVE U, FHICHEFE4S
MDEFHAEE NS T IS L—2 3> TE Y TI—DAREGICRI ST RFIIN
AL=RABRS. TRORT VvV ERBT D ENTESERATLUL,
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TUS Formula Racing TFR15

Tokyo University of Science Team:TUS Formula Racing machine:TFR15
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Yokohama National University Team:Yokohama National University Formula Project machine:YNFP-19
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University of Fukui Team:Univ. of Fukui Formula Racing Club machine:FRC19
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Shizuoka University Team:SUM (Shizuoka University Motors) machine:SS-619
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Ibaraki University Team:lbaraki University Racing machine:lUR15
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TUAT Formula NK15

Tokyo University of Aguriculture and Technology Team:TUAT Formula machine:NK15
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Tokyo City University Team:Mi-Tech Racing machine:M2019
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Nippon Institute of Technology Team:Formula Friends of N.L.T. machine:NF10
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KASETSART UNIVERSITY Team:KASETSART UNIVERSITY machine:-

The Best Student Formula Team from Thailand
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My team is always trying to develop and search.
The team'’s goal is to receive prizes in every competition and
to build a reputation for universities and Thailand.

Sorawis Nilyanart Prapot Kunthong

PANKAWEE ESA, ANUWAT RATTANAPET, DANAIPAT RUJIVIPAT, PATTARADANAI LIRDKITTISAKUL,
KITTI POUNGSIRI, SORAWIS NILYANART, JIRAWIN KIJKITTIKORN, CHAICHAI CHAICHUAY,
WIWITHAWIN THONGKUM, SARAWUT WICHIAN, NAWAPHON THIANDUSIT, NATTANON INMHAI,
CHERRACH CHOMCHOEI, PHUM PREECHANUKUL, TANABODEE MANASTHEERAKUL, RUNGTAM
NGODNGAMTHAWEESUK,NATTABADI BANJERDTRAKUL,PATHARAPON HYONGCHAROEN, SARAYUT
SUTTHIRAK, KANTGARAKORN THUMCHA ,NARAWIT TREESUK

Ei https://www.facebook.com/Kasetsart.Formula.Student/ instagram:https://www.instagram.com/dongtaan_racing/?hl=th

BASETOBE

DTR XI, car number 17 that Kasetsart Formula Student have built, is basically a improvement over DTR X design. This DTR Xl is based
on the Ackermans theory to improve the turning of the car to suit every curve. And focusing on improving the engine and
transmission system to be suitable for the Acceleration Event. The team hopes to be ranked in the top 5 of the Acceleration Event.
The team chose the 3 damper suspension system. We have chosen the KW and ZF shock absorbers so that they can be adjusted
to every race event in JSAE. We have a full aero dynamics in the DTR Xl to improve our car better. And we have the goal of losing
weight so that the car is lighter than DTR X to improve our car as well.

B2ELFR—b

We achieved overall of 22th. At the first day, we got 3 sticker. We lack the
sticker for test noise. At the second day, we are able to pass all of inspection
test and we finished all static events. We felt bad because we didn't have much
time to prepare for static events.

At third day, we are able to pass Acceleration event, Skip-Pad event and Auto
cross event. We got 2nd place in Acceleration event. We got 9th in Skid-Pad
event. In Auto cross event, there were a few problems with the car, which made
us not perform well. We got 28th in Auto cross evevnt.

At fourth day, we competed endurance in the first group with heavy rain so it
was impossible to make a good lap time. We think that if competing in the sun,
we would have a chance to be in the top 10 in this competition. We got 25th in
endurance event. Also we have managed to get a bad result of the Business
Presentation Event. 20th Overall in Business Presentation. We got 52th position
in Design Event. We get the JAMA Chairman Award again for this year.

We understand that we still have a lot to learn for next year's competition. We
got many friend from competition. We have guidelines for the design from the
committee. Next year we will comeback and we will get better ranking than this
year. Thank you for the best experience from FSAE japan 2019.
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Sanyou Onoda City University of Science Team:SOCU Formula machine: 7#+<3 45 8 54
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Waseda University Team:Waseda Formula Project machine:WFP2019
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Shizuoka Institute of Science and Technology Team:SIST Formula Project machine:SFP19
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Bimasakti Pertamax Turbo Racing Team [z¥>%]-

Universitas Gadjah Mada Team:Bimasakti Pertamax Turbo Racing Team machine:-

The Best Student Formula Team from Indonesia
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Our team always have one goal to be the best
formula student team in the world so, we always put a higher
standard to achieve it.

M,Kamal Ardi Putra Fauzun, | Gusti Bagus Budi Dharma

Adipura Satriangga, Aditya Maheranta, Alvinhi Iseko, Andhira Lalita, Andreas Dwindanda, Arva
Rachmanoka, Azzahra Delwi, Cahyo Yogiswara, Daniel Purba, Devita Kusumaingsih, Duta Hersetiawan,
Fadel Maulana, Fadhiela Hafiezha, Gilang Firdaus, Hafidz Rosyadi, Igbal Rokhmad, Irsat Hanafi, Lidya
Gultom, Bilan Binov, Muthia Pratiwi, Naditira Whesti, Naufal Risqullah, Rezki Eriyando, Rifki Yogiantara,
Safirah Ayunin, Wenmas liftihar, Yogi Putra, Yusuf Azka

@ https://bimasakti.ft.ugm.ac.id
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BM-8, 8th car that Bimasakti Racing Team have built, is basically a minor improvement over BM-7 (previous year car) design, because
we think the previous car is quite good. The BM-8 is the best car we have ever built. The goals of this year are reach 4.5 seconds of
acceleration, reach top 5 of skidpad. reach 56 seconds of autocross, and class A for endurance and finish it with consistant lap time.
We still use the same engine of the previous year, KTM 450 SX-F. Because of the engine issues of the last year, we decide to change
the ECU with the brand MoTec M400. The new feature on our car are launch control, gear ignition cut, and anti roll bar. On top of
all that, the manufacture of the car has also improved on all aspects, and the manufacturing time has significantly reduced, and the
car has been completed 5 months before the race to maximize testing and validation of the car.

With the support of our tittle sponsor, we turned our team's name to Bimasakti Pertamax Turbo Racing Team Universitas Gadjah
Mada.

B2ELF—h

FSAE Japan 2019 was probably the most experience-giving in history of Bimasakti. We achieved overall of 26th. At the first day, we
got our first sticker for technical inspection. At the second day, we are able to pass all of inspection test very quickly and we finished
all of our static events. We got 8th Place in Skid-Pad event, it is an unexpected result and also get an improvement point in
acceleration time compared with the 2018 event.

Also we have managed to get a very good result of the Business Presentation Event. 5th Overall in Business Presentation. We got
21st position in Design Event, an improvement rank from the previous year. We also get the JAMA Chairman Award again for this
year. This is the second time we got the award since we compete. From this results, we understand that we still have a lot to learn
for next year's competition.

We would like to thank the committee for organizing such an awesome event, we got many friend from this competition and every
team so friendly, we hope next year the event would be much better. Next year we will come back and we will get better ranking
than this year. Thank you for the best experience from FSAE Japan 2019. See you next year! Bimasakti Pertamax Turbo! Juaral
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NIHON AUTOMOBILE COLLEGE Team:Formula Factory NATS machine:FFN-10
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Aichi Institute of Technology Team:AIT Formula Project machine:AIT-19
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Honda Technical College Kanto Team:Honda Technical College Kanto Formula-SAE Project machine:HSF-019
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Kyoto University Team:Kyoto University Formula Project KART machine:KZ-R17
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Lookprabhida [z¥>z] PHUMJAI Mark I

Prince of Songkla University Team:Lookprabhida machine:PHUMJAI Mark II

udent, we work hard we try to much for we come the winner because we are ‘LOOKPRABHIDA TEAM”
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Lookprabhida team was formed by a combination of
students from the Faculty of Engineering and the Faculty of
Management Science at Prince of Songkla University who is
passionate about automotive, who have passion for speed and favor
motorsport. We gather for both domestic and international
competition for knowledge development, self-improvement and for
the advancement of automotive technology in the future.

Narongpol Sattapanyo Wacharin Kaewapichai

Thanawat Satjakul, Prad Sakyasin, Panyawatchara Khuntong, Nakkarad Khorosklang,
Chayakorn Hemtanon, Tanatuch Chotigarn, Akkadet Sakulden, Siraphop
Ungvisiswong, Kunrada Chaimanee, Pakpoom Kongjui, Ingkarat KhantiMs. Kunalai
Pruekudom, Paweenakorn Duangkaew, Kantapit Meetam, Worawat Srimeechai

@ https://www.facebook.com/LookprabidaFormulaStudent

BASETOBE

In this year Lookprabhida Team designed new formula student car based on team target “Reduce Weight” because we need to win
in autocross and acceleration event so that we collected data of last year to set team target.

Such as in case of team target we set target and evaluate suspension performance, engine performance for win in team target. As
the calculate from data in last year, if you want to win you need to reduce weight of the car to 210kg and need more engine power
to 71.61 hp that way to close the winner.

And after that we designed all part of car in CAD software analysis the strength of part by simulation software before actual process.
In this method we need to learn more knowledge for reduce weight of car and more strength of part we work hard before
competition but in this year we improved more than last year many part changed to new design that causes we have less practice
time and less time to collect new data from new car but we are confident in new design this car model 2019 is better than last car.
It's name “ PHUMJAI Mark II”

B2ELF—b

-First Day

In first day we don't have any event we get in pit area at 8.00 am. We opened a container that contain our car to competition we unpack our car
for check and drop the car to team pit, we assembly cover body and recheck all part again for electronic throttle body inspection and technical
inspection at 13.00 am. When we entry to technical inspection we we didn't pass in first time because we had problem about radiator fan guard
and fuel tank. They can't be flexible so we back to pit and repair them for second inspection. After that we passed technical inspection in first day.
-Second Day

In second day we must to pass more inspection Tilt test, Brake test, Noise test and Weight test we passed all of that event. And in the afternoon
we have 3 events such as Cost event, Business presentation and Design event. In this day we don't have any problem.

-Third Day

Third day is the first day of dynamic event. In the morning we get to autocross event, skid pad and acceleration. In acceleration we done in 10th
place. All the member were glad to hear that but in the afternoon our car had a problem. The engine was hard to start so that we failed in
skidpad event. Our second driver didn't drive in autocross event. We back to team pit and tried to solve this problem for endurance event next
day.

-Fourth Day

In this day we were ranked in class C that meant in the afternoon our car would on the track. But weather was not good and rain was coming. In
the afternoon rain cloud was far away from this place luckily, we started and our car ran on the track. After that we finished in endurance event
and all the team member were happy to see it.

-Fifth Day

In final day we went in dynamic area to watch ranked A and A final ran on track. Study how other teams success in all events, how drivers controll
their car and met other teams for exchanging knowledge. And in the evening we packed our car in container, to prepare it to be send back to
Thailand.
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Sophia Racing SR18

Sophia University Team:Sophia Racing machine:SR18
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University of Yamanashi Team:Yamanashi Formula R&D machine:YFR19
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Teikyo University Team:Teikyo Formula Project machine:TFP19
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Kyushu Institute of Technology Team:KIT-formula machine:KS-16
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Chiba University Team:Chiba University Formula Project machine:CF19
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Okayama University Team:Okayama University Formula Project 15 machine:OUFP-15
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Toyota Nagoya Technical College Team:TTCN-FICV machine:-
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NEXT.Formula Project NU-19

Niigata University Team:NEXT.Formula Project machine:NU-19
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Kanazawa University Team:Kanazawa Univ. Formula R&D machine:KF2019
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Tottori University Team:Tottori University Formula Project machine:TF-19
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Doshisha University Team:Doshisha University Formula Project machine:DF19
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Ritsumei Racing b A

Ritsumeikan University Team:Ritsumei Racing machine:-
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050 Institut Teknologi Sepuluh Nopember

ITS Team Sapuangin Sapuangin Speed 7

Institut Teknologi Sepuluh Nopember Team:ITS Team Sapuangin machine:Sapuangin Speed 7

ITS Team Sapuangin : Live for Speed
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ITS Team Sapuangin is an automobile research
team that focuses on fuel efficiency vehicles and formula car.
Annually we join three competitions varying from national to
international competition Formula SAE Japan competition.

Sidik Pramono Witantyo

Ade Djieneka Pratama, Mochammad Hafis Habibi, Hafidh Aldiza Arifin, Andreas Tommy
Irawan, Bakdam Khoirul Hamza, Muhammad Saiful Rizal, Muhammad Indjra Dj, Ilham
Maulana Ash Shiddieqy, Iman Azizi, Sapto Wahyu Sudrajat, Andi Kurniawan Firdaus, Vito
Hanif Addinuri, Farhan Ula Aditya, Fitri Annisaaulkarimah, Rafidah Farah Dani, Ishlah
Muhammad Rahman

@ http://www.sapuangin.its.ac.id

BASETOBE

The team started on planning the strategy for the Sapuangin Speed 7 at the end of December 2018. The planning phase includes
setting timeline for the manufacturing and test runs, and setting goals to achieve in FSAE Japan 2019.

After several milestones of manufacturing process, a test run was conducted to assess the performance of the car under several
variables. In every test run, data was taken to be analyzed and the analyzation were used to improve the car performance. Besides
technical preparation, we also prepared for the non-technical competition or the static events.

A S

The first thing to be done in the first day was doing team registration. Along the
day we prepared our vehicle for technical inspection. However, since we were
not included in top teams, we only allowed to have technical inspection from
the day 2.

On the second day, we had static events and started the technical inspection.
The static events were presentation, design report, and cost report. The
technical inspection was not conducted only once since we faced several
problems such as during brake test. Unfortunately, we could not make the
whole technical inspection on the second day.

On the third day, we continued the technical inspection. However, there were
also several problems that made us have to repeat the test of technical
inspection for several times. Another side was that we lose our advantage to
join acceleration/skidpad, but we were able to finish all technical inspection
and did the autocross on the third day.

On the fourth day, we did practice as our preparation for endurance event and
also joined the presentation feedback event. However, there was a problem
with our vehicle causing our car could not finished the whole laps of endurance
event. For the last day we did packing as our vehicle would be send back to
Indonesia.

84



051#@mKXE

S-racing SR-10

Setsunan University Team:S-racing machine:SR-10
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College of Sciense and Technology, Nihon University Team:Nihon University Engine Association machine:NU-CST/017
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Shizuoka Professional College Of Automobile Technology Team:SAT'S formula team machine:SRV19
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Kurume Institute of Technology Team:Kurume Institute of Technology formula project machine:F119
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Sebelas Maret University Team:Bengawan Formula Student machine:-

To The Maximum Speed of Unlimited Hope
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Bengawan Formula Student Team is one of the
teams from Indonesia. The team consists of 20-30 members

who are active students from Sebelas Maret University, the
manufacturing process of the car is about eight months.

Ardhan Prasetyo Nugroho Ubaidillah, Agung Tri Wijayanta

Alif Sholihin, Anis Tri Hayati, Bakasrian Fericoari, Benedicta Amadea Karina Dewi,
Bernardus Plasenta Previo Caesar, Dinda Clara Sabella, Dzaky Roja Pratama, Faiz Haidar
Ahmad Alwan, Hanif Setya Hanandita, Hashfi Hazimi, Itham Fadhillah Utama, Kristophorus
Satya Erlangga Yeriantoro, Ma’ ruf Yanuar Effendi, Misbah Alfi Yusrian, Mohammad Khoirul
Huda, Palgunadi Sastra

@ http://bengawanfsae.uns.ac.id/

BASETOBE

Our vehicle is designed to have a good performance, ergonomics, lightness, and easy to handle. It has 39.5kW power, the weight is
only 259kg, it makes our vehicle has 0.15kW/kg power to weight ratio which makes our vehicle fast and easy to drive. Our vehicle's
power to weight ratio also leads to 4.5m/s”2 acceleration with 2.5G lateral acceleration. To achieve good fuel economy, our car is
using a 400cc-4cylinder engine which makes 37.2 km/L.

Also, our vehicle's steering geometry is designed with adjustable tie rod mounts to have good traction at high speed-cornering in
di?erent track condition. Our vehicle's chassis is built using steel tube STKM 11A and manufactured using MIG weld method, so it
has 1558Nm/deg torsional sti? ness to outperform extreme condition on track. The bodyworks and di?user make 1.0drag coe?cient
which is a good number for an open-wheel race car, it can help the vehicle run faster but still maintain downforce in di?erent track
condition.

B2ELF—h

Bengawan Formula Student Team, Sebelas Maret University Team took part in the
Formulas SAE Japan with a car number 55. During this year's participation, our team
successfully participated in all series of events that held at the ECOPA (Ogasayama
Sports Park), Shizuoka, Japan.

On the ?rst day, we completed the registration but we didn't do the technical inspection
yet because we must prepare the car first, and also we got the Design Presentation
schedule and finished it on schedule. On the second day., we completed Technical
Inspection on our first attempt, and we got a schedule of Cost & Manufacturing events
and Sales Presentation Document too and we finished it on schedule.

On the third day, we already completed all the tests and then followed the Dynamics
Event, which is on that day were Autocross and Acceleration/Skid Pad. Before we went
to Autocross and Acceleration/Skid Pad, we did some practice first after tests. Based on
the results of the Autocross, the team managed to be able to follow the Endurance event
on the next day.

On the fourth day, we followed the Endurance & Efficiency, and we completed the entire
events with the result that we got 60th place of overall rankings. We made progress in
our ranking from the last year, where we got ranked 68th and now 60th.
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The University of Tokyo Team:The University of Tokyo Formula Factory machine:UTFF18
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Kyushu University Team:9F machine:X9F-002A
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Gunma University Team:Gunma University Formula Team machine:GUFT-19
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HIT Formula Project HIT-CR19

Hiroshima Institute of Technology Team:HIT Formula Project machine:HIT-CR19
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Kinki University Team:Kindai formula project machine:KFR-16
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University of Toyama Team:Toyama University Formula project machine:TF-04s
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KRR AFFETA—I2F7BE 7O b En-19

Osaka Prefecture University Team:Osaka prefecture University Formula Project machine:En-19
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STAR2019 STAR2019

Meisei University Team:STAR2019 machine:STAR2019
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IFRL—2TF—4 krt19

Kogakuin university Team:Kogakuin racing team machine:krt19
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Sojo Project F SPF-016

Sojo University Team:Sojo Project F machine:SPF-016
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Chiba Institute of Technology Team:FCIT Racing Team machine:FCITR-06
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Hiroshima University Team:Hiroshima University Student Formula Phoenix Racing machine:PR-FX2
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Hanyang University Team:baqu4 machine:RBF-19

baqud's first challenge to Formula SAE Japan
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We are baqu4, an engineering society of
mechanical engineering department, Hanyang University
ERICA campus. We have participated in the KSAE Formula
Student competition hosted by the Korean Society of
Automotive Engineers every year since 2012.

JINHO KIM GIHYEONG LEE

SANGJUN JANG, HUIGEON KONG, YENA CHOI, DAEHYEON KIM, HYUNJUNG CHOI, YEONJAE KOH,
SERYEON SIM, CHANILL LEE, HYEONJU GWAK, HYESOO KIM, SUNGTAK HONG, JUNGHYUN RYU,
EUNJI KIM, WONJUN KIM, DONGHYUN KIM, YELIN JO, SEUNGMIN RYU, JEWHI YEON, SANGSEOK
BAE, MINGI JANG, YUSIN JEONG, HUIRAK LEE, GIDO KIM, JIWON PARK, SUNGYEON JU,
HYEONSEONG YOU, HAHEON SONG, JEONGJAE LEE, SHINJAE LEE, GISUN CHOI, KEUNHYUNG PARK,
GAYOUNG KIM, HEEEUN KANG, CHANYOUNG JO, WOOJIN SHIN

@ https://cafe.naver.com/baqu4/ [Kihttps://www.facebook.com/baqu4/ instagram : https://instagram.com/baqu4_formula/

BASETOBE

Prior to selecting the concept and goals of the vehicle, our team was organized with the start of the project management. Our team
has organized a team to focus on vehicle development by appointing a team leader by separating engine, chassis, and electronics,
aero. We established a department of foreign cooperation and general affairs in the operation department to systemize the team
operation. Our team's goal was to finish all events in the first appearance of the Japanese competition and enter the top 30. The
vehicle's goal was to achieve a speed of 4.9 seconds for skid pads, 3.9 seconds and for autocross 58 seconds.

The vehicle was the first in baqu4 to be top-down based on data from previous vehicles and tire data. Engine intake manifold
designed and 3D printed using CFD analysis. Tire data has been analyzed and suspension geometry has been designed based on
this. The anti-roll bar has been enhanced from the traditional step bar type to the z-shaped anti-roll bar, making it lighter and more
responsive. The LSD mount is mounted in an eccentric manner to reduce weight. The wiring was CAD modelled to allow for accurate
fabrication and lightening. The PCD was designed directly to create a compact control board. Improved aero parts manufacturing
reduced weight and attempted the first automatically controlled 3 flap DRS.

A S

Since it was our team's first SAE competition, there were many difficult parts. We've been helped
by other teams because we've never written cost reports, business presentations, SES and IAD.
Our car was shipped with Hoseo University's. The official language of SAE is English, the team
members who are not good at it also had difficulty communicating. Since it was first and not
enough know-how we didn't get high scores at the Static event, but we got a lot of feedback from
the judges and we can set direction of next year.

Due to the delay in the production of the diffuser, the competition was started without proper
adjustment of the ride height and corner weight. It wasn't done properly because of the uneven
road surface of paddock. This affected subsequent dynamic events. In addition, engine No. 1
cylinder failed to ignite and reduced power, resulting in unexpected records from Autocross and
Acceleration. We got the engine ignition parts from other teams and solved them. Due to poor
auto-cross performance, we were in Group B, and it rained on the day of the endurance race. The
vehicle has not been set up for rain condition so the vehicle has not been able to perform enough.
Although dynamic performance was not good due to these unexpected problems, it was fortunate
that we were able to win the JAMA Award and the Best Rookie award because we completed all
the events.
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National Taipei University of Technology Team:Taipei Tech Racing machine:TTR4 ICV & EV

Different Racing Dream
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We are a group of hot-headed racing lovers devoted
to build the machine of our dreams. We come from Taipei,
Taiwan. During our participation in the FSAE, we strive to
strengthen our abilities in engineering design, team management,
marketing, and event planning. Ultimately, we will show the
world how incredible Taiwan's automobile craftsmanship can be.

LIWEI LI ChihKeng Chen
Yu-Yu Cheng, Cheng-Yang Liu, Po-Yuan Cheng, Zong-Xuan Wu, Deng-Hong Lee, |-Shen Ho, Po-Hsuan
Chen, Yuan-Xu Peng, Li-Hsin Chen, Yu-Han Hsiao, Pai-Chen Chen, Cheng-Yu Chang, Bing-Bing Shiu, Wei
Huang, Fan-Ju Liao, Ting Tong, Po-Cheng Chang, Tzu-Yi Chuang, Che-Yu Lin, Li-Huan Hsu, Szu-Chi Huang,
Shih-Hao Wu, Jing-Chih Huang, I-Cheng Lu, Li-Hng Tan, Ssu-Sheng Tsai, Yang-Chu Hong, Tzu-Hao Su,
Cheng-Shian Yang, Chien-Chun Lai, Shun-Wei Hung, Xiang-Cheng Hong, Wei Chieh Hsu

@ https://www.facebook.com/TaipeiTechRacing/

BASETOBE

This year we built the first ever monocoque in our team history, and had extended our competition preparation phase to two years.
Besides the unprecedented monocoque, we had multiple breakthroughs in our chassis and powertrain system, applying the Heavy-
Roll system to our suspension system, replacing universal joints with bevel steering gears in our steering system, and using MoTec in
our ICV's powertrain system to diversify our options for engine adjustment. As for the powertrain of the EV, our design was to aim
for a steady competition.

A S

We understand that this tournament is held in Japan and the majority of the
participating teams are from Japan.

However, there are a number of foreign teams like us who are unable to process
Japanese at full capacity. We also acknowledge that English is being used at
the tournament, yet during static events we had multiple problematic situations
where we could not properly convey our ideas to the judges. The Japanese
version of the FSAE Japan website also has more information and reminders
regarding EV examination, while the English version certainly lacks of these
substantial information.

Additionally, we wish for a better, more scientific way to examine the throttle
intake, as the current way of examination potentially causes severe damage to
our devices. Moreover, we would suggest a better flow planning for car
examinations to prevent damage to the spoilers and chassis from the terrain.
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Nagoya University Team:Formula Team FEM machine:FEM-16
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What team? DIAN Racing!
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DIAN Racing was founded in March 2013 at Tongji
University. With enthusiasm, effort, and scientific
management, DIAN Racing has become one of the most
innovative and competitive formula student teams in China.

Yu Yongshang Zhang Tong

Zhang Bo, Gong Yuqi.Guo Zixin, Cai Zhen, Chan Houcheong, Chen Zhe, Hu Yulun, Huang
Wenhao, Kang Xin, Li Yuanyuan, Li Yueling, Li Ziwen, Liu Dayu, Liu Fan, Peng Yiming, Qiao
Hanping, Wang Jiajun, Wang Shiwen, Wang Wei, Wang Xiusen, Gu Mingkang, Xiang Yue,
Yang Shixuan, Yu Shibo, Zhang Bo, Zhang Lu, Zhao Xiaolong, Zhou Xiao, Zhou Xingyu,
Wang Xukang, Xu Linfeng

@ http://www.dianracing.com/

BASETOBE

DIAN Racing is a passionate Formula Student Electric team from Tongji University, established in March 2013. The team designs and
builds an electric formula-student-style race car every year. Now, the team consists of 108 DIAN Racing members.

The team has an international outlook, and aims at innovative solutions. It is pursuing both high speed and efficiency while at the
same time having deep concern for the environment. The purpose of the team are to be an international first-class race team in the
world, to participate in the Formula Student Electric Competitions and to build a clean energy automotive industry communication
platform.

In the future, the team will pay more attention to design and manufacture an awesome race car meanwhile to improve the efficiency
of project management so that to participate in FSE competitions and contribute to the promotion of clean energy.

A S

This is an unforgettable experience to participate in the 17th FSAEJ.

We have learned many things not only about the technology but also many
other experiences from judges and other teams.

This year we still got something that we didn't prepare very well. But DIAN
Racing will keep moving forward. It's about how hard you can get hit and keep
moving forward. That's how we did to start it!
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Keep on g0ing never give up
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After we participated in JSAE for 2 years, NTHU
Racing had successfully become a mature EV team. NTHU is
going to be a highly-intelligent EV team. Our goal is to self-
make the most important part of EV cars. So far, we have
successfully designed “Battery Management System (BMS) *
and been validated for 2 years without any accident
occurring. Next, our goal is to make a motor inverter for our
4WD EV car for 2020 JSAE competition.

TZU-CHING CHEN Prof. CHAO-AN LIN, Prof. PEI-JEN WANG

GUI-SHENG CHAO, FANG-I CHEN, SHAO-RONG CHEN, YU-AN CHEN, ZUO-REN
CHEN, YU-TING CHEN, HSIANG-RU CHENG, CHING-YU CHIU, CHI-CHUN FAN, LE
HAN, SHENG-HAN HSIEH, TSUNG-YEH HSIEH, CHIH YEN HUANG, CHU-YU KAO, WEI-
TUNG KAO, PEI-YU KUO, HAO-CHE LI, TING-WEI LIN, SHAN-JU LIU, WILLIAMS POE,
I-LUN SHIH, YU-JU TANG, WEI-TING TUNG, YAO-WEI WANG, CHI-YU WENG, DA-
SHAN WU, JIE-YING WU, JUI-HO WU, NIAN-JE WU

@ https://www.facebook.com/NTHU.Racing/

BASETOBE

THO4's most systems (tractive system, battery cell, electrical circuit etc.) are inherited from THO3. The main purpose is to train more
new electrical members, so as to let the EV knowledge be passed down to freshmen. Besides, the experienced electrical members
can have more time to do some researches on deeper systems of EV cars, like 4 motors driving and primary try to driverless car.
When we were building THO4 this year, the precise manufacturing is our main concept. Our scientific instrument center bought a
welding table from Germany. With the welding table, we designed many jigs to improve the tolerance of chassis and suspension
attachments. We did not like paper talk of CAD dimensions. Instead, we tried very hard to make the thing be closer to what we
drew on the screen.
“Make it real, this is engineering!”

A S

It is so great that the competition this year was going so well without terrible
weather. In the view of our team, the schedule of this year was much smoother.
We felt lucky that we were the first EV car passing the EV inspection, which lets
us have more time to prepare the dynamics events.

The arrangement of pit is also good for EV teams. Because whole EV teams
were in the same area, we were so easy to communicate with each other. We
thought that we should see each other not as enemies but as benign competing
friends by learn good things from each other. Also, we were so grateful that
Nagoya University were so generous to share some tips on statics events with
us, which were the weaker parts of our teams.

Last but not least, we were so touched that so many judges and volunteers
were willing to come here and under sun and rain again and again. It's really our
pleasure to participate in such great international competition.
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TTCN-F EV &L

Toyota Nagoya Technical College Team:TTCN-F EV machine:-
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Kanagawa University Team:KURAFT machine:KFO5EV
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Tohoku University Team:Tohoku University Formula Team machine:TF-19
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TTCT-SFT19 TSF19E

Toyota Technical College Tokyo Team:TTCT-SFT19 machine:TSF19E
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Ulil Albab Student Center L

Universitas Islam Indonesia Team:Ulil Albab Student Center machine:-

Building a new machine
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We are a team that conducts research and
development for electric vehicles. We prepare new and
inspiring recipe every year to improve our vehicle.

Abdul Aziz Arif Fajar Wibisono, S.E.. M.Sc

Nadia Nur Afifah, Luna Bunga Karolina, Abdullah Hilman, Amin Nur Rohim, Sultan
Muhammad Daffa, Deby Fardian, Naufal Muhammad Rafly, Muhammad Syahrul
Rosikhan Putra, Muh. Yasir Amry, Nurahlun Baet, Muhammad Fachrurazi, Barry
Wijaya, Mustafa Hasan Darojat, Fajrul Rizki Hamdani, Jabar Lazuarde, Wisnu Adi
Wijaya, Tommy Budimulyo, Ahmad Abdullah Ranu S., Farosha Hibban N., Andri Panca
Purnama, Wafa Imam Annasa, Edi Yusuf Bakhiar, Arief Rachman Hidayat, Arya Bima
Brahmantyo, Pravidho Kamal H., Rifki Izzati, Ghoufron Alveiro Dzawazaka, Alfaza
Malikal F., Alivio Maulidya, Ameylia Firza Tamara, Nilam Cahya Arimbi, Hilal Pambudi
Luhur, Fauzi Hidayat Putra Mukti

@ https://electricvehicle-indonesia.com/

BASETOBE

We decided to start building our vehicle for the competition not based on the previous car (from last year), but from scratch instead.
This decision was made based on the result from previous year and feedback from the FSAEJ judges. We redesigned the look and
paid attention to the rules, and tried to make a different car, albeit with the same parts used in the previous car we competed with.

A S

Unfortunately, due to some unforeseen circumstances, we could not participate in the actual event held at ECOPA stadium, Japan.
We are hoping that we will be given the chance to participate again in the upcoming years.
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E12 Institut Teknologi Sepuluh Nopember Ev

Anargya Anargya mark 1.0

Institut Teknologi Sepuluh Nopember Ev Team:Anargya machine:Anargya mark 1.0

Chasing the Time
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Formula
Electric

JOEL DARREN PERMANA ALIEF WIKARTA, S.T

ANANDIKA PARWATA, SATRYO FADHIAN SHIDQI, RIQY RIZQYANDRA, MR MUHAMMAD
ZIAUL ARIF, RHEMA ADI MAGIZA WICAKSANA, ING FADHLURRAHMAN IKBAR,
MUHAMMAD HAEK AL SHAFI, FAHREZA AJI TARUNA, MUHAMMAD NAUFAL FARIZA,
JOEL DARREN PERMANA, INGGRITA PUTRI KUSUMA, ING AGUNG PRASTOWO,FRENG,
MR LINGGAR ALVINSYAH TRENGGINAS, MADE BHASWARA WIRANUGERAHA,
MAHDIYYAH DWIMA YANISA, MUHAMMAD ANDHIKA ADIWIDYA, MR KHADIF GICHA
ALIFIO, CLEVERZA MUHAMMAD SYAH, BACHARUDDIN YUSUF WAHYUDI, ANNISA
RAMADHANTI RIRIANZA PUTRI, ING FAHRI HUMAIDI JR, GEN BARIZ IRFAN RIDHO, MR
BINTANG PRATAMA, DAFFA RAFSANJANI 1JLAL, RIZAL BAGUS PRAYOGO

Anargya is a student team from Institut Teknologi
Sepuluh Nopember who focused on building and developing
innovative electric cars in term of technology and future of racing. We
are also developing the only Indonesian made BLDC motor and
controller. The technology will also be implemented into the
commercial electric cars in Indonesia in the future. As a team who
will not only doing research and development, but also manufacture,
we will implement the 4th industrial revolution vibes into our vehicles
manufacturing such as online 3d printing and more.

@ http://sko.its.ac.id/anargya/

BASETOBE

This year preparation time for fsae is very limited due tue full restructurisation of Institut Teknologi Sepuluh Nopember Ev and all the
member and birocracy is new.

We started preparing the design in late december 2018 and started manufacturing in march 2019 due to financial issue. After we
finish assembly all the mechanical component, we assembled our own made 25kw axial motor, but the dyno result was just 13kw.
After several times of testing the motor was broken so we decided to use other motor built by our university which is radial type
with dyno output 72kw.

The other chalanges for this year was we got our battery 2 months before competition so, we just had a little time time to finish the
accumulator assembly.

A S

Our journey to this event was quite hard enough because there was maximum
container size from Indonesia so we had to hand carry some of our tools and
also our spare bldc motor with carrier bag. The lack of communication due to
the language also made the inspection process longer.

This year we made a lot of improvement in our overall result, but we still have
to make revision in wiring tidiness, and pcb box to make sure the system is well
isolated because in second day of competition our shut down circuit is broken
because of small amount of water go inside the monocoque after the rain.

115



9National Taiwan University

National Taiwan UniversityEV -

National Taiwan University Team:National Taiwan UniversityEV machine:-

Sky is the limit
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This was our first time to join the competition, and
it was the first year out team to found. All of our members
tried our best to accomplish our aim to make a car by
ourselves.

CHOU,YU-CHEM HSU.KUAN-LUN

Bo-Ruei Huang, Ching-Te Lin, CHUN-SHENG, LIN, Hsiang-Wei, Chang, Kuo-Lun, Huang,
Lin Tien-Li, LYU, BO-TING, PENG, CHI-JUI, SHUN-CHI, CHANG, TSAI, MENG-CHEN,
WU, MENG-CHOU, YINCHIEN HUANG, Yu Hong Chen

@ https://www.facebook.com/NTURacing/?ref=bookmarks

BASETOBE

At first, we began our project by ensuring our specification and concept of our car "SAFETY".

Then divided into six groups. Every group researched the knowledge for their groups and designed their parts first. When most of the
team had finished their design, all of the members gathered and discussed with each other for the whole assembly. Without surprise,
there must be lots of complex between different groups, which even much more than we had imagined. We spent times to solve
them. It was an impressive experience.

A S

As we arrived at the competition spot, there were lots of cars from other team
standing in their spot. It was amazing and surprising. We learned lots of new
concepts during the competition, and they would become our new ideas in our
next year competition.
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E20 Jilin University

DENSO Gspeed Electric Racing Team &L

Jilin University Team:DENSO Gspeed Electric Racing Team machine:-

Innovation Energized
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Our team's main goal is to win every competation
we attend. In Formula Student China, we will try our best to

get a better result. And we hope we can get a better result in
FSAEJ 2020.

HU HAIYANG

LIU ZHEKAI, HU WANLI, CHEN GUANRONG, YANG RUOLI, ZHANG ANRAN, XU QIANHUI,
LI YANFENG, ZHENG PENG, CUI HAONAN, HUANG TIANQI, XIANG MINGJUN, WANG
WUZE, LI HONG, LIU ZHE, SONG QINGCHUN, SHI WENTONG, MA YINGTONG, ZHANG
WENQI, MIN ZIFAN, WANG YIFEI, LIU PUJUN, XU YIDONG, WANG LIWEN,WANG KE,
HAN ZHIQUAN, WANG DA, LI JI

@ http://gspeed.racing

BASETOBE

The Gspeed V10E will continue to attend the FSEC in November, Zhuhai. We are finding the reason why the motor controller always
make error. And we are bringing the car into compliance with the Chinese rules.

After the FSAEJ 2019, we also got a lot of inspiration in design. In next year, we will try our best on the lightweight and stability of
the harness system. With some new motor control logic. We hope we can deal with the over current trouble.

B2ELF—b

FSAEJ presentation event needs to be aware of problems including the following aspects:

1. Considering more items in the overall marketing strategy, we simply put forward the questions without preparing more detailed
questions. Since | just took over the marketing project, the main purpose was to complete the task rather than to perfect our
strategy as much as possible. This also leads to the PPT content is too independent and lacks of strong connection between the
upper and lower.

2. The team members who participate in the international competition should have good English communication skills and the ability
of confident expression. And it is better to have a happy gesture to speak for the referee about our business model.

3. Material preparation and time arrangement. The Japanese competition needs to prepare the projectors, converters and other
equipment by itself. Any other form of information, including a business plan, is not allowed for the referee, which is very different
from China.

4. What they want to see is also innovation. The racing science and technology museum in our strategy is very attractive to them,
but the referee did not catch what we want to express due to the poor connection. For the Japan match, it is not our idea that a
clear statement of strategy and detailed financial work can attract the referee, they also want to see the innovation, a complete and
feasible innovation.
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E 2 2 Harbin Institute of Technology at Weihai

[(#-4&|HRT [zv>& &L

Harbin Institute of Technology at Weihai Team:HRT machine:-

Competition Review of HRT E
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Our team was established in 2013 and made our
first car. We participated in the Formula Student Electric
China from 2013 till now. We also attended the Student
Formula Japan in 2014, 2016, 2017 and this year.

Zezheng Huang Jianfeng Wang

Shaolong Cao, Ningyuan Hao, Yifan Bu, Yan Zhu, Lingfeng Du, Chengxi Li, Xuran He,
Xiaopo Xie, Yuhao Zhu, Jinhui Zhao, Junhui Li, Xiao Cui, Jialei Shi, Jinle Ren, Yuhang
Chen; Xing Yan, Shilin Pu, Jian Yang, Zijie Wang, Guoyi Zhang, Yue Zhang, Yuhan Liang,

@ http://hrt.hitwh.edu.cn

BASETOBE

We take the V design theory as the core theory. That is, we begin our design from theoretical calculation to modeling, simulation,
analysis, and experiment, and finally feedback from the vehicle dynamics, so as to verify our design goals.

Driving dynamics simulations indicates that four-wheel drive improves battery power efficiency, reduces vehicle response time, and
makes greater use of tire adhesion. So HRT19E adopts the four-motor layout.

As the heaviest system in the car, its location should be as low as possible and as close to CoG as possible. Four motors are
installed on four wheel sides. The HV battery locates inside the monocoque, and for the whole vehicle it is installed from the bottom
of chassis into the cabin.

Carbon fiber monocoque plays an important part of vehicle lightweight. A light and high-stiffness chassis is the premise of the driving
dynamics performance. In according to the suspension stiffness requirement and carrying capacity, one-piece monocoque is adopted
with high-modulus-fibers and optimized topology.

A S

The 17th Student Formula Japan was held from August 27 to 31 at ECOPA, the
Ogasayama Sports Park, in Shizuoka. Our team sent 24 team members to the
competition. We were very honored to participate in the highest level of
Student Formula in Asia.

HRT_E completed the SFJ with full preparation, solid theory basis and the team
sprite of unity and hard work. Design competition reflects the design level of the
car, but also is the comprehensive expression of team knowledge, theory and
adjustment for the car.

At the same time in the competition, the team members cherish the hard-won
learning opportunities to communicate with the referee and the friendly team,
and got a lot of guidance and suggestions to help the future development of the
team.

After the SFJ, our team will attend the 2019 Formula Student Electric China. £l ==
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dUniversitas Gadjah Mada

Arjuna Electric Vehicle Team Arjuna Gen. 7

Universitas Gadjah Mada Team:Arjuna Electric Vehicle Team machine:Arjuna Gen. 7

Coming Back From a Setback
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Arjuna EV team is an electric formula team
consisting of students from Universitas Gadjah Mada,
Indonesia. Our team was founded in 2012, initially competing
in a local competition, in 2017 we decided to compete in
Formula SAE Japan.

Ariestyan Darmawan
Triyogatama Wahyu Widodo, M.Kom., Muslim Mahardika, S.T., M.Eng., Ph.D., Eka Firmansyah, S.T., M. Eng., Ph. D.

Ahmad Koirul Rijal, Akbar Yuga A. M., Andini Khairat Besral, Arif Purnomo Aji, Ayu Titan Damayanti, Benedictus Axel Nugroho, Bimo Widyatamoko, Ibra
Ilham Wijaya, Ignatius Chandra Kurniawan, Imam Al Hakim, Josi Aldo Emmanuel Pramono, Previo Iman Prakasa, Rama Satriya, Rizka Faradilla Zulfiana,
Rizka Faradilla Zulfiana, Wibi Fahru Ma ‘rufi, Yunas Pandu Satria, Farhan Igbal Bagaskoro, Andriel Perangin Angin, Hanif Faalih Wienico Kusuma, Rizky
Dewandaru, Zaky Fadlurrahman, Erwin Julian Triantoko, Christhoper Tangguh Bayu W, Ken Zabiy Muhammad Arief, Inherenta Muhammad Amarutsli,
Lusia Estihito Estuningrum, Fina Nur Khalisha, Eva Anugrahayu, Erwin Firmansyah, Bima Anggoro, Alwinda Husna Aliya, Ramadhani Yuda Pratama

@ http://arjunaft.web.ugm.ac.id/

BASETOBE

Prior to manufacturing, we put a heavy emphasis on weight reduction and ergonomics, in addition to that, we also target to improve
our car in every aspect compared to our previous generation car.

Making a car is not an easy feat, in order to do that you will need tools, manpower, and money. In the beginning, we struggled with
the last two, due to some internal issues. This issue caused us to vacuum for a year (2018). Thankfully because of the hard work of
the members of our team, we managed to overcome these two with a silver lining.

The concept of our teamwork is that we shall never give up until our desired output is reached. We work hard almost every night
after school to design and manufacture the car and did it for almost a whole year. We had managed to make the best of what we
own and successfully produced a car, even with all its imperfections, we are proud with our work.

A S

This year's FSAE Japan is the second time for our team to participate, but it still
feels like a new breeze for us. It was a fun and challenging competition. The
weather in the competition was a combination of a hot summer days and heavy
rains. A condensed version of our participations in the event are as follow.

On the first day, technical inspections were already started. However, due to
some issues with our car, we were unable to participate at once. We spend the
first day mostly to reconfigure our car and to also survey the event area. In
addition, we also participated in the design event. It was raining heavily in the
first day and somewhat affected the team's morale.

The second day was better than the first because we successfully passed the
EV 0 inspection. We participated in two static events which were the
presentation event and cost event.

Third day was the day we tried and passed technical inspection. We were so
excited with this because it was a milestone for our team, due to us not passing
technical inspection in our last participation in FSAE Japan, which were in 2017.
Fourth day and fifth day were mostly filled with our unsuccessful attempts to
pass other EV inspections.

Even things didn't go as planned, we glad that we can learn much from the
experiences we gathered from this competition.
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E25IEXE EV

SEIKEI EV Racing DEBUT

Seikei University EV Team:SEIKEI EV Racing machine:DEBUT
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NATCK-F NKFO1

NISSAN AUTOMOBILE TECHNICAL COLLEGE KYOTO Team:NATCK-F machine:NKFO01
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KAIT Racing K-019E

Kanagawa Institute of Technology EV Team:KAIT Racing machine:K-019E
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2019 Formula SAE Japan

Overall

Result

BEGR
Endurance
v s Pogtie] ey pee Sur | s e et | ) o
1 7 |Nagoya Institute of Technology LHEIEKRF 800.81 | 46.21 | 55.46 | 87.00 | 66.55 | 75.00 | 125.00 | 275.00 | 70.59 | 345.59
2 | 10 |Yokohama National University HOREIIRS 787.59 | 28.84 | 68.75 | 119.00 | 82.68 | 62.40 | 124.39 | 236.39 | 65.14 | 301.53
3 |EO1 |Nagoya UniversityEV BEEKRFEV 746.31 | 25.19 | 57.81 | 125.00 | 91.24 | 64.83 | 97.40 | 185.08 | 99.76 | 284.84
4 | 3 |Tongiji University Tongji University 673.85| 16.74 | 43.75 | 112.00| 79.36 | 48.25 | 101.93 | 208.87 | 62.95 | 271.82
5 | 8 |Kobe University WEAE 667.47 | 58.32 | 57.81 | 90.00 | 63.51 | 32.10 | 105.31 | 197.99 | 62.43 | 260.42
6 | 13 |Ibaraki University R 652.00 | 34.68 | 4453 |117.00| 47.08 | 42.36 | 103.96 | 211.28 | 51.11 | 262.39
7 | 6 |Tokai university RERF 623.72| 23,57 | 33.59 | 70.00 | 74.87 | 38.11 | 104.52|213.80| 65.26 | 279.06
8 | 23 |Nihon Automobile College BABEBEAFR 615.76 | 47.07 | 42.18 | 67.00 | 68.75 | 40.04 | 92.36 |201.27 | 57.09 | 258.36
9 |EO04 |National Tsing Hua UniversityEV National Tsing Hua UniversityEV | 574.80 | 18.00 | 67.18 | 78.00 | 88.76 | 35.24 | 73.27 | 114.82| 99.53 | 214.35
10 | 49 |Ritsumeikan University IUBEARF 561.26 | 32.77 | 0.00 | 61.00 | 49.63 | 68.12 | 98.34 |217.83| 33.57 | 251.40
11 | 28 [Sophia University EEXF 549.45| 18.22 | 27.34 | 86.00 | 40.68 | 51.61 |105.63|189.41 | 70.56 |259.97 | -40.00
12 | 34 |Saitama University BHERF 539.84 | 16.22 | 60.93 | 76.00 | 62.80 | 20.37 | 93.54 | 155.49 | 54.49 | 209.98
13 | 1 |Osaka university KPR 529.47 | 84.13 | 57.03 | 147.00| 79.92 | 50.94 |103.45| 7.00 7.00
14 | 21 [Shizuoka Institute of Science and Technology | B2 T f A% 511.33] 19.68 | 19.53 | 66.00 | 51.01 | 34.22 | 109.40 | 181.89 | 69.60 | 251.49 | -40.00
15 |EO02 |Tongji UniversityEV Tongji UniversityEV 503.54 | 15.00 | 5390 | 112.00| 92.52 | 26.29 | 92.83 | 11.00 | 100.00 | 111.00
16 | 20 |Waseda University FRHEAZ 502.14 | 21.51 | 49.21 | 91.00 | 37.26 | 37.03 | 95.48 | 149.12| 41.53 | 190.65 | -20.00
17 | 2 |Kyoto Institute of Technology REPIMMERT 499.24 | 78.77 | 4453 |119.00| 61.08 | 66.23 | 119.63 | 10.00 10.00
18 | 26 |Kyoto University REAZE 496.37 | 53.69 | 65.62 | 150.00 | 70.76 | 53.25 | 113.05| 10.00 10.00 | -20.00
19 | 24 |Aichi Institute of Technology BHTHERS 494.00 | 44.92 | 47.65 | 54.00 | 13.45 | 4358 | 69.75 | 142.64| 78.01 | 220.65
20 | 9 |Tokyo University of Science RRIERRZ 483.50 | 39.33 | 39.84 | 118.00| 77.77 | 2456 | 88.04 | 55.86 | 60.10 | 115.96 | -20.00
21 | 16 |Nippon Institute of Technology BATHEXS 480.82 | 74.66 | 75.00 | 46.00 | 27.63 | 42.61 | 73.43 | 61.18 | 80.31 | 141.49
22 | 17 |Kasetsart University Kasetsart University 47597 | 11.00 | 54.68 | 52.00 | 98.78 | 52.15 | 89.66 | 80.29 | 37.41 | 117.70
23 | 47 |doshisha university [ERhziwaa 471.61 | 59.96 | 39.06 | 70.00 | 56.71 | 34.89 | 76.59 | 75.51 | 58.89 | 134.40
24 | 12 |Shizuoka University e dimNeal 468.91 | 18.57 | 64.06 | 68.00 | 53.19 | 32.01 | 71.99 | 108.59 | 52.50 | 161.09
25 | 27 |Prince of Songkla University Prince of Songkla University 465.42 | 45.09 | 4453 | 38.00 | 75.77 | 3.50 | 52.41 |129.46| 76.66 |206.12
26 | 22 |Universitas Gadjah Mada Universitas Gadjah Mada 464.99 | 20.06 | 66.40 | 82.00 | 43.14 | 53.21 | 75.21 | 85.09 | 39.88 | 124.97
27 | 11 |University of Fukui BHARZ 463.76 | 37.70 | 61.71 | 67.00 | 56.40 | 19.17 | 85.86 | 101.88 | 34.04 | 135.92
28 | 32 |Chiba University FEXZE 447.66 | 35.15 | 58,59 | 92.00 | 100.00| 51.34 | 100.58 | 10.00 10.00
29 | 45 |Kanazawa University BRAE 437.22 | 40.94 | 5390 | 58.00 | 41.36 | 39.65 | 87.38 | 47.05 | 68.94 | 115.99
30 | 29 |University of Yamanashi N 425.74 | 43.29 | 34.37 | 55.00 | 50.81 | 23.26 | 82.17 | 81.69 | 55.15 | 136.84
31 | 37 |Okayama University LA 42138 | 28.13 | 43.75 | 77.00 | 3433 | 45.29 | 77.63 | 38.65 | 76.60 | 115.25
32 | 4 |Meijo University B 41737 | 51.68 | 60.93 | 92.00 | 47.13 | 51.41 | 106.22 | 8.00 8.00
33 | 15 |Tokyo City Univercity RREHARF 416.34 | 41.80 | 49.21 | 98.00 | 73.39 | 43.33 | 107.61| 3.00 3.00
34 | 38 |Osaka Sangyo University KIREEAS 409.34 | 19.18 | 32.81 | 52.00 | 47.27 | 15.08 | 91.87 | 92.51 | 58.62 | 151.13
35 | 66 |Kogakuin University TR 406.50 | 11.74 | 16.40 | 84.00 68.26 | 143.64 | 82.46 | 226.10
36 | 5 |Shibaura Institute of Technology SHIERS 404.39 | 2412 | 67.96 | 80.00 | 58.22 | 50.10 | 113.99 | 10.00 10.00
37 | 35 |Gifu University IRERE 403.04 | 27.97 | 51.56 | 73.00 | 58.85 | 33.18 | 50.54 | 79.33 | 48.61 | 127.94 | -20.00
38 | 18 |Universitas Negeri Yogyakarta Universitas Negeri Yogyakarta | 399.58 | 39.73 | 53.90 | 46.00 | 52.84 | 33.58 | 69.30 | 65.48 | 58.75 | 124.23| -20.00
39 | 54 o oy 1°9° Of B THEBE A 380.50 | 800 | 4375 | 5800 | 17.77 | 40.04 | 72.89 | 118.04| 62.01 | 180.05 | -40.00
40 | 46 |Tottori University BEAZ 37936 | 15.70 | 31.25 | 55.00 | 37.44 | 1582 | 59.71 | 86.26 | 78.18 | 164.44
41 | 44 |Niigata University FmAF 37194 | 61.50 | 33.59 | 59.00 | 51.11 | 23.02 | 43.73 | 64.45 | 5554 | 119.99 | -20.00
42 | 19 |Sanyo-onoda City University LB/ \BFEMIIILORRERKS | 363.24 | 53.00 | 30.46 | 67.00 | 73.92 | 32.21 | 96.65 | 10.00 10.00
43 | 40 |Kanazawa Institute of Technology BRIFEXS 357.57 ] 3279 | 51.56 | 79.00 | 66.44 | 36.09 | 90.69 1.00 1.00
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Total Score

CostScore

Presentation
Scor

e

Design
Score

Skid Pad
Score

Autocross
Score

Endurance
Score

Efficiency
Score

Endurance
and
Efficiency
Score

Penalty

44 | 14 | oo Loersity of Agriculture and ERETAS 353.57 | 4027 | 54.68 | 74.00 | 42.41 | 3594 | 87.27 | 19.00 | 0.00 | 19.00

45 |E03 | Toyohashi University of TechnologyEV BERATREASEY 348.85| 3359 | 50.00 | 90.00 | 13.18 | 6159 | 96.49 | 4.00 4.00

46 | 31 |Kyushu Institute of Technology FMTEAS 336.04 | 4261 | 32.03 | 80.00 | 47.65 | 4208 | 91.67 | 0.00 0.00

47 | 70 |Hanyang University Hanyang University 328.25| 1636 | 3515 | 57.00 | 4435 | 5023 | 82.00 | 43.16 | 0.00 | 43.16

48 | 76 | National Taipei University of Technology ?:E‘h"n”jl‘c);?ipe‘ University of | 356 91| 13.00 | 46.09 | 76.00 | 39.92 | 3.50 | 69.07 | 14.00 | 65.33 | 79.33

49 | 80 |Hoseo University Hoseo University 315.47 | 2075 | 3671 | 62.00 | 68.41 | 4339 | 96.21 | 8.00 8.00 | -20.00
50 | 52 ﬁﬁ:?ﬁﬁ:&iﬁﬂge and Technology, ARSI 54 309.96 | 18.46 | 4531 | 67.00 | 30.89 | 39.37 | 80.34 | 26.68 | 21.91 | 4859 | -20.00
51 | 59 | Hiroshima Institute of Technology RETHAS 29570 | 3895 | 2890 | 17.00 | 450 | 3.89 | 62.22 | 67.05 | 73.19 |140.24

52 | 30 | Teikyo University PN 291.10| 1837 | 2812 | 37.00 | 5420 | 30.19 | 76.08 | 51.79 | 1535 | 67.14 | -20.00
53 | 75 |Harbin Institute of Technology at Weihai gf{/k\)/gh";‘?“me of Technology | 58428 | 12.05 | 32.81 | 88.00 88.80 | 19.00 | 43.62 | 62.62

54 | 62 |University of Toyama Bk 28233 | 2877 | 4687 | 73.00 | 34.07 | 2645 | 42.25 | 2950 | 1.42 | 30.92

55 | 39 |Institute of Technologists BOOLKE 266.85| 950 | 22.65 | 39.00 | 52.20 | 3.50 | 41.22 | 53.07 | 4571 | 98.78

56 |E10|Toyota Technical College TokyoEV NIIRREBEAFRKEV 252.54 | 11.73 | 62.50 | 41.00 | 4.50 3.50 | 2391 | 16.00 | 89.40 [105.40

57 |E20|JiLin UniversityEV JiLin UniversityEV 25032| 0.00 | 41.40 |107.00| 62.21 | 4478 | 88.93 | 6.00 6.00 |-100.00
58 | 58 |Gunma University BERF 222.29| 14.00 | 63.28 | 52.00 87.01 6.00 6.00

59 | 41 |The University of Kitakyushu EIUNAIILR 215.04 | 18.81 | 43.75 | 51.00 | 26.64 | 13.10 | 57.74 | 4.00 4.00

60 | 55 |Sebelas Maret University Sebelas Maret University 20293 | 13.61 | 35.15 | 47.00 | 26.87 | 28.78 | 46.52 5.00 5.00

61 |E08| Tohoku UniversityEV FASEY 196,54 | 34.50 | 32.03 | 43.00 | 70.64 | 3137 | 0.00 0.00 | -15.00
62 | 56 | The University of Tokyo A 193.14| 14.43 | 39.06 | 6300 | 1070 | 350 | 72.45 | 10.00 10.00 | -20.00
63 | 53 |Kurume Institute of Technology ABARITEKRE 187.05| 16.30 | 30.46 | 67.00 | 4.50 8.57 | 59.22 1.00 1.00

64 | 43 |Toyota Technical College Nagoya ~IYBHEEEERZRK 173.09| 16.82 | 39.06 | 57.00 | 42.23 | 853 | 39.45 | 10.00 10.00 | -40.00
65 | 33 | Osaka Institute of Technology PNTEE N 166.67 | 24.53 | 47.65 | 57.00 | 57.49 0.00 | -20.00
66 | 50 |Institut Teknologi Sepuluh Nopember ;L‘ggg;ggf”mg" sepulun 165.69 | 2329 | 5156 | 48.00 3584 | 7.00 7.00

67 | 67 | Sojo University =k 125.25| 12.00 | 25.00 | 23.00 | 20.32 | 20.02 | 3491 | 10.00 10.00 | -20.00
68 |E22 | Harbin Institute of Technology at Weinaiy | er>in Instiute of Technology | 100,67 | 11,00 | 21.87 | 78.00 0.00 | -10.00
69 | 51 |Setsunan University EEA 100.39| 5.43 | 29.68 | 18.00 39.28 | 8.00 8.00

70 | 79 | Tokyo Metropolitan University BEATER 99.63 | 19.13 | 37.50 | 43.00 0.00

71 | 57 |Kyushu University TR 99.29 | 2567 | 4062 | 33.00 0.00

72 | 63 |Osaka Prefecture University KBRAFIIARZ 98.24 | 22.74 | 12.50 | 63.00 0.00

73 | 25 |j{onda Gakuen Honda Technical College ﬁ:jg‘:?_: - 9768 | 500 | 2578 | 46.00 | 450 | 350 | 3090 | 2.00 2.00 | -20.00
74 |E25/|SEIKEI UniversityEV BEAZEV 94.28 | 14.00 | 38.28 | 52.00 0.00 |-10.00
75 |E07|Kanagawa UniversityEV B IAFEV 9174 | 993 | 57.81 | 27.00 0.00 | -3.00

76 | 61 |Kindai university A 84.99 | 1243 | 51.56 | 21.00 0.00

77 [E12| STITUT TEKNOLOGI SEPULUH iy 7553 | 13.00 | 44.53 | 34.00 0.00 |-16.00
78 | 68 |Chiba Institute of Technology FEIHEKRE 68.69 | 7.79 | 28.90 | 32.00 0.00 0.00

79 |E05 ﬁi}fgj;&?g‘gﬁ‘;g;{;ﬁf:’C,"r:ﬁlge’r’SItyEv —BITEEESPISR/EFAEEY | 6271 | 16.00 | 3671 | 41.00 0.00 | -31.00
80 | E18 | National Cheng Kung University EV Bin‘;’r‘jiﬁs‘“g Kung 5228 | 12.00 | 38.28 | 42.00 0.00 | -40.00
81 |E24|Universitas Gadjah MadaEV Universitas Gadjah MadaEV 4993 | 200 | 60.93 | 37.00 0.00 | -50.00
82 |E21|National Taipei University of TechnologyEV ?eaghonn(fllo;?ig\/ei University of 43.00 | 5.00 0.00 | 38.00 0.00

83 | 65 |Meisei University BHEXS 38.01 592 | 21.09 | 11.00 0.00

84 | 69 |Hiroshima University LEXRZ 3791 | 11.91 | 0.00 | 46.00 0.00 | -20.00
85 |E06 | Toyota Technical College NagoyaEV NI BEEBEERFREV 37.12 | 11.00 | 28.12 | 30.00 0.00 | -32.00
86 |E27 |Kanagawa Institute of Technology WE) | TRXZ 12.37 | 0.00 9.37 | 43.00 0.00 | -40.00
87 |E16|Taishant University of Engineering & Eﬁgﬂggiﬁgigﬁhr?élogyEv 1199 | 328 | 3671 | 22.00 0.00 | -50.00
88 | E19|National Taiwan UniversityEV National Taiwan UniversityeV | -2.32 7.00 29.68 | 24.00 0.00 | -63.00
89 | E11|Universitas Islam IndonesiaEV Universitas Islam IndonesiakV -22.00 | 0.00 0.00 5.00 0.00 | -27.00
90 |E26 E;f;fl‘zo”mm"b"e Technical College DERIBEEEASEEY 5116 | 9.00 | 14.84 | 5.00 0.00 | -80.00
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