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Aerodynamic Development of 2014 Model Year FIT

LIRS P N A & 7 R T UENSUNS I
Kentaro MACHIDA Munetsugu KANEKO Terumasa KOTADA
Ll e N J&*
Atsushi MURAKAWA Atsushi OGAWA

= = ABSTRACT

2014 FEF I FIT OZEHFHFRBIZE T, 2008 FET
N TR ERN 7% Bk L, Ny F Ny 2 Hh7T)T
MHRN Y 727 2O CDE AR Lz, 7Y A4 ke
TT oy b T x— AHIEORET 2 P BLUY I 2L -V g
VRERAERICEOENEE A TSRO ABYLE B Z
Kotz TOATY)TTHA VK TIE, NELCFD ¥ 27
LAEWHHL, 27 —LEFILT A b Eflise Lshi 522
BRI A D 72, 75 v b 7 x — LK TIE, CFD
fEMZ & hG A L, o2 kR EoJs At
E, FEIEIR ORI E B 2k - 72, IR TOLE
BEENHIT 2720121, TV vi—argbiifkro
VIEDLDEYY IV NEENTROFEE LA A
AT AL NEETH D LOMABE LT,

Aerodynamic development of the 2014 model
year FIT achieved an approximately 7% reduction
in aerodynamic drag compared to the 2008 model,
giving it among the world’s lowest drag coefficients in
the hatchback category. Based on wind tunnel testing
and simulation results, a vehicle body with high
aerodynamic performance was realized. The Honda-
created CFD system was used for the exterior design
development, helping to optimize aerodynamic shape
while supplementing scale-model testing. For the
platform development, CFD analysis of the flow field
established a direction for enhancing aerodynamic
performance and helped optimize the shape in
detail. From this process, it was confirmed that to
inhibit total pressure loss in the vehicle wake, it is
important to ensure uniform flow velocity and pressure
distribution in the vehicle front (including the engine
room) and rear end.
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Fig. 1 CD history of B-segment hatchback
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List of aerodynamic item
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Fig. 2 List of aerodynamic items of new FIT

RY. 22T, T ATV TORIEILhA DI S ET
WA VEEREL, Ty bV, NUSEEL IV Y
LN—LET7vETIuT7u7T 5y 75— L5HEKELTH
5. Zn&D =40 CDIEDHEMW 2 ED, T DN 5
LA L a0 6 E B 2 k- 72

3. ¥ FIT DR HIRREN

Fig. 1124 &1, SBREFLICBWT 2RI
BEZ AV Ny FNy Ty T 5ADNBEITTH
. HRIFIT T S5 A K% % 72012, kT
FILOBRETHEE?S CFD Y I ab—Y 3 VT2 NHE
BEMITL 2. ZOMRERE T4 VRGO B M &
HA L2 b o a2 2o 7.

PR, F%4 VR E 75 9 b7 4 — L5020 TH
BIFIT ORI EBEICOWTHRNT 2. 5k, ARTIE
Fig. 3 D X S IZHKRDHI#E ST %E X i, 4% Y il
LT HAE Z e E%T 5.

3.1. T EE

FHIFIT TIE FAST #9180 CHRRBIEM L 72, Zhik
IOATFVTTHA VTF—=2LborUoEtahiT
Ty b7 r—LT— 2 EAUBELENY IV —Ya Y
EBIKIVATLATHD. ZOOEKIEDLS TV A4
FRENHYEFETE R L FHA B aHAICHRE
HETEZENUHETH B.

FHA VRGBT, 2ROTFH4 Y EIZDONT
AR Z 0, BREFL LKL, Fig. 4 387
A VRIS T 3R IMETORRO—FITH S, ZZTIET
FA VEME DRt I T T A IO TR B2 A L

Fig. 3 Definition of coordinates

1.04

Previous model
1.03

a

< 0.99

g 0.2

£1.00

3 °

h ~! P

[_ ]
4 [ ]
0.98 ’ # e : Previous model

0.97 ® : Styling design proposals
® : Aerodynamic variant
0.96 T ‘ ‘
0.80 0.85 0.90 0.95 1.00 1.05 1.10

CD/CD

previous model

Fig. 4 Simulation results on styling development phase



2014 F£EFIVFIT DR HFREE

BREOBRERM L =TT L ERWEN 22 k-7 &
DEFEIE T A VERERK DAL Z & Tk  EIgGaEE R
AT 5 Z ENHNTSH - 7=,

ZOED S, BREF MK LILCD L 53 EFL
ICHSET 2 ERD S B, JBIREHEITHT 5 CD AL DIE
ERENTEY PSS, =T, CY¥T—H 4 FlEiD%
RO A KD AA . Fig. 5 I2EREF LB LU H
5 BEN TORNEREZROIAALZH M FIT O LIS
AR, 70y boNySIconTId T — FETAM A
FENZALZ & T 5 72 2Fih oMl & & th= % % K
%< L7 (Fig. 5(a)). F7=2v— 7IIRIZEREF L ISH L
THA FE2—DY =27 &FIHICLEZFIC2 - THRA IS
FENhEE 3R E L7 (Fig. 5(b)). ZHUd 7 )L LI1CHE
BEARE W TFHFA FomaEE 4%~ Y. %k
RET LTI C ¥ T —TRROFEIZ L DI 5 Dt dd
BRI ZIAAR T A ->TW5 720, ZOHS TRl
WHRIEDO Y — 2 BFE L T3 (Fig. 5(c)). 2Dz
FIT TRRBIMARDIEIRE £ v ¥ 2 —THHIliZ &5 &
WP A B 20, ZOREY -2 25507 70y b3y
I8, =7, CE¥T =3I hd R s a4t %
INEL L, BAODBMATOEN L ALD—FERS 5T
W5, [EIREIZ Z QT OKERE O & % Xm0
THBIKE L7z, ZOMR, SRTH ORI LA LT
W3 Z Ehba 5 (Fig. 5(d)).

NS DENEEBR T A FHHUFIT OF 54

IS 2 & TRIMEREE O AKX S 7.

HARRIMCOIEI M % =M K3 5 72, Fig. 6
ISHAIFIT & BREFIL O X Bz - 72 E 15540 % R§.

Previous model New FIT

(a)
Front bumper

Slde View

(b)

Roof section

Down View

(c)
C-pillar

(d)
Back pressure

Pressure

-
Low High

Fig. 5 Surface pressure comparison of previous
model and aerodynamically optimized styling

Fig. 6(a) kOl coIL —7 &) Y7 — FEDE
N5 TH 5. HEFIT OFH X HIDHET 554 D24
BEERLNTHY, L—7 L TOENEE . ZhidLr—7
= RHIIZE > TWBZ LT, M- TEHAD L
A5 5lEAERXL EhB 20 Th 5. ZhIZ kD ik
MOENE EH LT3, Fig. 6(b) I3 C ¥ T —rhhgX
W COEN DM THS. WD A FY 4 v FUHOE
T EREFLEFMULARLTH B0, BHFDCEF—IC
andﬁ&@f~7ﬁ¢é<&ofﬁb,%Wﬂm%ﬁ

L B FITICEBWTCL—T7E CEIT—DENL
«»ﬁﬁ<&ofné LR TE S, ThH kD, &
TRRET CH U 7= AR DI A& 1352
2T VT THA VIBIRORE WRFEBHTETNWEI LN
bhb

Fig. 7 3B FIT O 25% A 7 — L& 7 )L & H 728l
7 A M 2 BERTORIHINE S CDEOBGRE
ML DTHS. XPhD—2DHEAB—DDIIREN % %
LTW5., AR TIE =21 20000P EDOF X V252
o5 T&RD, FAST %% < WGH U 7 WIHIERE D22 )1 i
LIEIRIZCHSE L NLEER L T b, ZDHDOT 2 D
K33z r 25 ) 7FH4 Vb LU, AR
L ORI AT 3 Z LA HNICK Z b8,
FAST #HWTH SN2 JeE k&2 Hi FIT 123
52LT, RIS BBV OVZERET ZRIRERET S

ZENTE.

Roof Réar gafte

3 02 [ NewrIT 2 02

[5) —_ i H o |
& 0 : Previous model | & 0 "
5} @

8 8 N>

°© -0.2 o 02 ~

2 -0.4 2 -0.4| |— : Previous model

© ©

a 10 2.0 3.0 o 1.0 2.0 3.0

Location of x [m] Location of x [m]

(a) Roof section (b) Rear side section

Fig. 6 Pressure coefficient on roof and rear side
section

8i ”w. %‘1&.‘;{'3\;\,\ %

ﬁhﬁi

> o
Aerodynamlc Styling development Styling” development
optimization study (25% clay model) (25% clay model
with engine room)
0 500 1000 1500 2000 2500
Run number

Fig. 7 CD history on wind tunnel tests



Honda R&D Technical Review

Vol.26 No.1 (April 2014)

32. 75y b7+ — LEE

TT oy b7k — LFEBRIC BT, B FIT THRE L 72K
FFNA ZERRET L E DA Fig. 815RY. 704
TJaT7DHIN=IZDONWT, 7V b T T L — LB H
IN=HBHIL, TUY V=L EDHENERE L. &
72, TUXTOTHRFORIZ) Y ARV Y 3 v — L
HOETERIAEE RS > THNN—HEIAL, X6k
2%NMEERS 57

IN6DOZENTINA 23 At I L IcHE L 4 5 RE
LT Z MK BEMAMRENL, BEL 7.

TI oy b T x— LD TIFRIZH 725 T, ET
LTDYIab—v g VEERE S LICETTHEDOREVE
fraEf L7z 22T, oo kznwsor o
7D OFhIG & % OZETEEETFEIZ DN TR S,

Fig. 9 I26fEF LD 70y bk 4 — Lk v A ED
YZ Wrii ¢ oIy M) 3 KO A (G 2584, Z
ZCHEOMAE T v A TuTDOENICEHT S L, K
4 =y 23558 (Fig. 9(A)) DIE S A, 7 v &7 a7 (Fig.
IB)ITH L TIEL e TWB Z e bh b, ZOENEIC

(b) New FIT

Fig. 8 Underbody covers

Pressure Velocity
[ S

Low High Low High

/

==

Wy
=

=
=

A
w (B) ©

Fig. 9 Pressure (left) and velocity (right) contours
at front wheel center section

fKoTTvaTurhrb Ty kA4 =y ZHlNO T
FLX — /N E i (Fig. 9(C)) A sl 5 128 »nh 5
ZOFWAUTHE % TORFRIIGK % Fh B2 E
BINXEs, 2Ny sa—Fe 7 v 2 7a7 DI
NOAECBEHTHY, 70V b kA =S Zh 5D
Wiz & 3 FERLEWHIT 5 201X ZDFESIE N E L
THRIENRLETH 5.

Fig. 10 12EREF L ORI A% RS, FIT i34
REF LI D MM BV ZTay b=y o)
HWT A L LAERHELTEY, 20D T7aY kA —
LTy ¥ (Fig. 10(A))EFETHWAIENE LTS, L
NoT, MHMIZT Y2707 EDESEIKEL LD,
FA =T 25 OFMOEENRKRELL H->TnS. Z
ARG 272012, T2 2570 774 VIBIRO o
fbickb oy hNVISTORTEZRDEEZ L L 12,
JaY b Ty A TaT TCOENETTEIENFIT DL
BNy FNy TR TH 5. &k, FIRET LK
DFIT THRHINTWBEF Y ARA S (ZT7HL)13Z0D
B ARG > TEEF SN TS,

INSDERET L EHOCIMBIERE S &2, HM
FITTIR7u Y 7Yy 24707 COREL X HIZHED 57
WIZ, TP VTV EIN=KIICHRO b 555 E R
7R SR L 72 (Fig. 11). 79 ¥ bSVIS TR 5O
WM Z /N EOIHEELEE & - 2piiz A Rl D Z B
MEN 2720, ZOHRTAIEOY -2 24T 5. Fig. 12
IZHII FIT & BRETFT L EDR FIEO 2R3, #

Pressure
N e - .
Low High

(A)

Fig. 10 Low surface pressure region at front bumper
1,

corner (previous model)
- A

e il

- U

(a) Previous model (b) New FIT
Fig. 11

Shape of engine undercover



2014 F£EFIVFIT DR HFREE

BMFITTREOD TV EAN—TORENBD LN TV D
ZEbnb. TyEFTarTETa Y FNVISEDIENZE
ZHBT 2728012, XISIR-> 722N Z ORI D50 %
Fig. 181IR 7. M FIT CRIY VT YA HIN—DH

FEHIR T Fig. 12 ISR L2 & IZAER D 5T .
LI AT )T THA yOmuEtick)zay poxyoia—
FTOENOE =2 BREFLIZH L THER»TH O,
fERELTTIRY bR Y g v COMMER FOIESZED
INEL TS,

Fig. 14 IZHM FIT E&fREFLED T VY F 7 u T OH
HDIIIC B 2WE A M A Rd. 70 FEH)OE
FEEGROIRIC XD 7 £ 707 TOLEEHEEL D L
TED, FERITHR FIT O S HRENEL 5> T\ b
ZEMNRENTNS.

H T O AR OWIX % Fig. 151083, 22T
WAMTILE — 5o TOBHHRSRE TR I TS,
EREFITHUTH A FIT IXRIZ 70 Y bk =y
256 O AR XTI v (Fig. 15(A)), HMlitk i TOD
HOGE G /N X, ZHUTFig. 13 T/REN TS 71 b
oY a VTORENOE—LORIZLZEDTH 5.

Jay bEbYDEHEFEIZONT, ThE ORI
ALYV V= LB (7 =0 VI Ty ) KIRIZE

Pressure
H|gh

(a) Previous model b) New FIT

Fig. 12  Surface pressure distribution on engine
undercover

e 4’

Bumper section Underfloor section Bumper section Underfloor section

% 10 === : Bumper section g 10 === : Bumper section
o === : Underfloor section S === : Underfloor section
= =
2 0.5 [ 0.5
o o
p O o O
3 3
2-05 2 -0.5
o o
a -1.0 a -1.0
| | | | |
-0.8 -0.6 -0.4 -0.2 -0.8 -0.6 -0.4 -0.2

Location of x [m] Location of x [m]

(a) Previous model (b) New FIT

Fig. 13 Pressure coefficient on front bumper and
underfloor

WoMAZ. 2=V VT FTy ZERODIZETa Y b
NS0 ALTENE R L L 792 2 FOmHIES
ICEE, ZOREEVER/NMNMRCIT I ZENEHEETH 5.
ZOEDBERRARELTCI VO VL — bR TRH
M IZFH T 2 R 2225 A M U, WA R E m e 7z

(Fig. 16). ZOfER, 7V ARO&RuE{LT5 Z itk -
To =V VT 7 &ERRET T 19% Bl L 7.

IO OBEIHRREL LITH T T v 7+ — LK%
B 2w, BRI S L TRAEPRRAER 572, 2hb
OREFRZFEEDT 5 v b 7+ — L&MW S FIT IREHAE
2 I,

/

= : New FIT = : New FIT = : New FIT
— : Previous model — : Previous model — : Previous model
03 03
0.25 02
0.20 0.20 -
.g. 0.15 .g. 0.15
0.10 0.10 \
0.05 0.05 !
0 T T 7 0
0 20 40 60 0 20 40 60 0 20 40 60

Velocity [m/s] Velocity [m/s] Velocity [m/s]

Fig. 14  Flow velocity on underfloor section

Total pressure loss
[ |
Low High (A)

(a) Previous model (b) New FIT

Fig. 15 Total pressure loss comparison of new FIT
and previous model

Fig. 16  Air guide devices in engine room



Honda R&D Technical Review

Vol.26 No.1 (April 2014)

3.3. EREARDOLES

HR I < B5UEPTO BRI, A O < H ok
B CTORITHINEANT S Z & &, kRO Iz
X0 Y, Z KRR AFEE &, M (X il
o) s oha ZEIiZKklEhs. DEDHTI
SIZEH UHIE FIT O HESEH % LRET L &K T 5.

3.3.1. £EBXRONH

BRI Y Z W2 36 0 2 RIEHEKO 554 & Fig. 1712
R ZORNE, Bl THREAOFIRA NS 2B T &,
ZOLNUMEL D Z L CRIFEEEN NS BB L%
IMLTW5S.

U FIT OBERBZRTIE, AT —BEORBIZL 54
JEFEZE (Fig. 17(A), (AP LTn5. ZhidA ¥ T —
ICHHREL 22T = —= 9 v 2DREEFELLN S,
F-HRY A FEIZBWT, 70V b R4 =N Ah5
OWHEEKST 2T 5 5 7 —20OFRIZ&D, A
JefEsk A /N LT B (Fig. 17(B), (B)). ZO—J/T, H
HHUDMEIZ B W TR HR FIT O 7 8608k % 0 (Fig.
17(C), (C)). ZHFHMFIT kT F LIzt —7
B 6 O TAE TN (KE T A L) S HARFLETHIH &
NTW5728, ZOMEETCIRREANENZ LICk 5.

HAIFIT LR ETIL & DOEREMNEIZT S 7201,
Fig. 18 ICHi 5 m %50 Y Z Wrifi COLESRELDES %
R ZZTEHMFIT BERETMICH L TRERK
ANEOGEER, T4b B BEEBR TORII DL L DIK
CDALIZHFL LTV A oA HFBRTREIN TS, AKX
D, AT —(Fig. 18(A)) & XU 1 F& (Fig. 18(B))ic%
WTHI FIT OAEREAVNE L, Wi 2A TO KK
WML TWBZERbhd, IThk)EEEEDKKRIZLS
RHRFHFEHEL LTAY T —LHkY 4 FATIZHL L
TWBZENERTE B,

3.32. fitiAD AT

Fig. 19 IZHM FIT & BREFILTOHIT YZ WrikilZk
2 X HiliE DD OWED %R T, KA TR G
D, HEAREED OWMENRKENZLERLTNS, A Y
5 =250 (Fig. 19(A)) & & &2, HIRBE T O—xt Dt
i (Fig. 19B)) A A SN B A, HHFIT TIEZh 6 Difh
INEL TR Z ERbrd. ZHET A Vi To
L—TDEIE =21k, CE¥F —fiiE, Vv FI4 bEKE

Total pressure loss

Low High
A)

©) ©)
(b) New FIT  (B)

(a) Previous model (B)

Fig. 17 Total pressure loss behind vehicle

Romtiz kv, SERKEOIENHGAYE—tEh, $H
MU TOMNDOBZALBH E 72720 Th 5.

Fig. 20 IZHiATL /57D YZ Wil 51F 2 iz ng. Z
MTY, Z g0 2 FHNSEE A F U 72 & O CHAL
Fid 720 OEBROKICA F55, #Hilith i THiih 2% A
T EICEBEBOKNELRL TS O HAFIT Tt
Fig. 20 ® (A), (A) IZR SN 5 X5 ICiikPiavhe < & -
TW5. Fig. 21132 D#Ep %L 572D THD, T T
B EFIT AT 7 uxt U Cishi /b X <& CD 1t
IZHG L TR EFRTREIA TS, HIFIT i
SREIE TP IR X TR D, FrcdifkrhiclsnT
ZOERPKEV, ZHIEREFVICH U CHEEERTE
NN EN/Z T, FERELTL—-T25DIKE T
ALEZRIZES MMM 5 T\W5 Z L2k 3 (Fig.

i

=

I
T
-

-

.:li .1'1:_'.\=: HH |T

Difference of total pressure

Higher total pressure loss in new FIT

Fig. 18 Total pressure difference of New FIT and
previous model

X-vorticity
Clockwise 0  Counter- (A)
clockwise

(B)

(a) Previous model (b) New FIT

Fig. 19 Vorticity comparison of New FIT and previous
model

Vortex drag
[

Low High
(A) (A)
w’ "’ Y
(a) Previous model

(b) New FIT
Fig. 20 Longitudinal vortex drag behind vehicle




2014 F£EFIVFIT DR HFREE

21(A)). T ZI3AEJEHEICOB & e MEIA b L — R4
7 LB TH B A, Fig. 18 & Fig. 21 k0, B FIT
DJi AR, MO & €12 b — 2 )L T2
PIWWNEL Lo TR ZEhbr3.

3.4. FHE FIT O HERE

INFE TIZHARZHA FIT OZE)1%RERA_EOHLD #lA
I3 U CRREREM & DM i A & D g bRET & B
otz ZOMRECDEORMEDITIEFig. 22Dk 512
A, Hinl B XY bovy Fo3y ZI2B W TR
by 7 T ZORZE BB A R L 72, AER, JC08 £ —
F 36.4 km/l &9 @VREMEBEICERA L 72

Difference of longitudinal vortex drag

Higher longitudinal vortex drag in new FIT

Fig. 21  Longitudinal vortex drag difference of new
FIT and previous model
1.05
*: New FIT
®: Previous model
* ®: Competitors
3 1.00 T— g ©
o
c [ [ (]
g S o8e o ¢
< ®
3 095 o b s
(]
[ ] ()
(I [
1)
0.90 ‘ ‘
0.9 1.0 1.1 1.2
CD/CDprevious model

Fig. 22 Schematic of CDA

4. £&D

FRIFIT ORI BT, THA VY ET Ty P T+ —
LRGBS LY I 2V - 3 ViER%E
FIZEOE R E AT 2 BARORBLE I k- 7.

ZORRIIUTOL I EDHENS.

(1) =227 )7 FH4 VH#EIZBWT, CFD ¥ 27 4
EJRIA 7 2+ ORI AERIZ KD, HEEDH D O
M, BN GO — e T A VAT AR E
B L 7.

(2) 799 b7 xr =L HBIZENT, TV P VIL—-LALF
TT 4 VITRT VAN FIRERELTEI LT
7y MNYSEAORE S &b U, 794 v aik
DN L OF & /NRICH Z 728k % PR L 72,

(3) ki &5 w22 kORI L b efleT L
oL E 7% Kk L, JCO8 £ — F 36.4 km/l &
V) BB MEREICE R L 72,

SE XMk

(1) iz, tugfE %7, Ahillfgz: 3IREZ7 Y 7 20
Z2 14 VE _E45Al;, Toyota Technical Review, Vol.57,
No.1, p.20-26(2010)

(2) KRPrEst, RIARE, hikdse, BASE, MR, M5
Wl &7 57 VP OZIVERERISE, v Y £ TR,
No. 26, p.65-70(2008)

(3) Takiguchi, T., Ogawa, K., Tateyama, H., Oda, T: The
Automatic Aerodynamic CFD Framework Employing
Vehicle Specifications at the Concept Stage of
Development, SAE Technical Paper 2013-01-0604(2013)

(4) b3 th, HN1E:H L Honda 7 ¥4 YO E %
I2HEDWNW2 2014 FFET L FIT DT %4 ¥, Honda
Technical Review, Vol.26, No.1, p.1-10

(5)Hucho, W., Sovran, G.: Aerodynamics of Road
Vehicles, Annual Review of Fluid Mechanics, Vol. 25,
p.485-537(1993)

mE Enl

— —

O J

w

=N
& 1o i N HORE

NI R






