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Effect of Corner Exit Speed on the Time to Go Down a Straight
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Abstract : This paper calculates the elapsed time to go down a straight as a function of the corner exit speed and
considers air resistance, rolling resistance, and slope resistance to figure out the force for forward acceleration. In a car
racing, the most critical corner in a course is the one before the longest straight. A driver can lose a quite amount of
time by taking a bad line in a corner. Taking a bad line also causes poor corner exit speed which in turn costs more
elapsed time to go down a straight.

The results are not so dramatic as in the case of cornering but are showing why one should take the correct corner racing
line to get the maximum exit speed. Also, for the case of drag race, the elapsed time to go 1/4 mile is calculated.

Key words : Cormer(3 1), Driving line(5* 3] 2}<1), Racing line(Z)) ©] 4 €}21), Course(52), Straight line(Z] A
), Entering speed(Z Y4 )

Nomenclature Mg £33 ztekoln). o2 9= WEF(lap
F:3, b time)S A 83t of &4 713 wE FER)S 7]
a :7} : fi/sec? 2387] el 3719 8§ anrt dop?
MR, AR FolF Za] 7H HAT Fyee 3
v &%, fifsec e e b
= =AE Sl FHEEE HHo

x : WAL, R = ol BAlE sufolA Fa) 27
t AR, sec 2 §A8] 29 tgl s AAFRAA
- 19 %L t3sldof st} A= AMFZ

m : A, lbm !

oA H# ] o AES st trhess 51
LA= A 7 AAT G NI e AATE A
T otk 915t B 37HA 84E WEATA Tobu
Aurd o m A5 AT Aol Hugwel =y A A HAF FYLE h2A) R3] 5
RE #4o] AT AW BF A AL of (1 g Ae 9e 5 A = FFo) 71
£5g 7159 Aol ol 71 Bl A% AuFes) E&AcE A4S 74 a—_rL—‘-Eﬂ HAF

23 2aA7e) 2 9T
"To whom correspondence should be addressed. =@ Nl M= AR EA gho
skjang@halla.ac.kr

141



Y=

SHAl & fte 2 7P Hol AA @R =2 3
28 A 7bolEb = 232 Yehyioh
ATl E 3714, FEAY, 717 1A%
ShHA IS o ohe A E2 7, 2
A 2HE 12 s
&S Adsie 7] AE 37 8.4
oA 2l a4 FY FFEEIAAFE F
& A QAZbol| A= S Dol 283 A
Aol A et Foj7 RG] A E
e o RZFE B Q79 /A de Hgg3sid

2. mdizy
2 A7) g AL 05g9) TMETE L
F714 A 315 ol Bl o3 714 wEe) Wk gl

AO.2 7HEE A

oLkl ESERR
o1 A% 0ol e %837431% A
o) 4% 4% Age gk 7h gk

HUFLS) Fols} FolAd 200 18 T
3 g

E
& AAFE BoNe] EEEE TS

2.2 I1—I-° JdE AL
T El(Newton) 2] A2 2] o 2 2]

e ©)
o7|1M F 23S A& she (%)l
= 2} 7HE = gholoh 2}
A5 A Aldeitke 7t

Z Aust AFAY L =etolnle] 43 A E
ol B2 AL FIHE gt vt SE A S £38g
o} a8 e®

A= i — b 4

142 SRNSATE=27 MUA M5, 2003

A Q) ezrE Sro g Ag 7 4 Aok
F; i Vi
4= T T - AZ; 1 ©)
a8 Brs
v; = 1},‘-1+%At (6)

&xo} Az BANLZRH T
+ ek

He 7

b= S ™
X, = x,_ At v, ®)
2 QENH Azl ©p2 FPARE ANY 5

At

ATk 7] Aol A 2} xo= 00] BT vo= 2714 %
oln® 3 &34 5 Eh

AubH oz AN gre] A ¢
f3lth Ao wel Falax} 3k ghol +H3k
U ke 8 e Qlok 2 A7) A9 A (9)~2
(8)2 AggA el 4 (5)eh 4 (6)2] Fiel 2l

£ 9] A Fol| vld gt F, 113} o] AlFol
EFdstEg Ate] gt o] 73tuzt gt ghEY

2 ol

AATE Ao A3 FX geth B AFA
i &2 B AF ASE 0.001271A] F-85)
v 2 At%= 00012 o}

Ao A LASIE S o] BF o] T35
2HE A= ZIh FI)AE(drag), TEAF
(rolling resistance) @ E= 82| ZAAlel & 2 3H(7]
27} 7 8} slope resistance) 5 S A 75 4F A
ol o3t e Fo] ATt IR
HAA FEEHE 4F AFgE nEstq g3 Ao
EdEo
F=F, — Fy— F, — F, ©)

o] 7] A

F=4A 4359

= oA TAE = 5

Fa= 37143

F=T78X%

Fi=71&7|A%



F EVECT HMFR T 29420 aiRs g

A O T TELL A Ao
NHERg AAY 5 Uk 2RE 4 ()~ §)%

g5l 29 FH AR E AA St
AA F71 A8 Fotr thg3 2ot
Fd — .% CdAP ?)52 (10)
oA7i EME Age A Ao AdHn
Re20]e AT AT 3(th D

Fig. 1 Sample car analyzed

Co=37] AR A5 =03

A= 2} Zé"ﬁ %9 Wy =20f
o= %7} T = 0.0025slug/ft’
TEAY F2 ofeio} Zrh
Fr = YU (11)

AADAN 7, & FEAG AFEA Aol Gl
A geh AP Yo ARG & gom B =T
M ol 45 onxa FEAGE IR Fa
@ whE 28 ARAD AR AN Az
(ssmph HEoIA FEAFE Fuatv] 82719
Ay E k] 0.6931bd(ft/sec) S AHEEIRTE
w BB TEHL QYT 2ol meele

2E wdo] dgus Yo e 2ok
_ Tg R gy .
Fo=~—4p (2
o} 7}
R =& =3.07
Te=dHUEA
g =k 7]ofn] (=1,2,3,4)
g1=2.88, 22=191, gz=1.33, g4=1.00

d=Epoo} A7 =269

HA)AAAH A B w5 TEHS T8
H AAFRA 7io] " g dotef shed &t
e WEE ST WA g SRRRE 4
9 BxsE 24Pt

—%—’(m ) (13)

o 71 A} vi o] Bh9) 4 fidsec, d9) ©HY) = frojud. W
Az F AP

= WRg (14)

Fol71 A7t WA} A7 BT 8150 2
W Eae wAAT) e Ha5e s on e
o) @z 7o) Mg A,

1471 A% B BaAoldnE o gew
2o Ao g

F, = mgsint (15)

o714
= 2}k 2k = 32101,
o= 20] BAL7}

AT = E‘M 2B2E B Fe e
**E“o}%v} o] A 3 AF o AMFE e 2ol
E 10005} = o} itoln Hab 45/15002] YA gk 7]
$71E zhetl

3. Tl A
A Q) A 713 ;o] Wol EA8te 2000 E
o} 500 £} AMFR hate] T8 LA
A2 -4 %ol uhat v astg.

H

31 Mate Dkl P2 A
2 (YF(DE o) §ote] 7S50 ot
2 F Lo AN AATFR 45 3
£ Table 1o} Yl A2 e
2o 71grle uE 787
e Aol nz mHch o
T Y2 0.5go0 M gsin § WS HE IS ZHerh
2237]:;—57} 25mph ¢} 50mph 21} A}po}r} vy
Tl Zh AR o] T8 £ QATho] 129 1.4
?IE 7‘3 vhofl Zpo}7k A Gt o)RL & ETL

Transactions of the Korean Society of Automotive Engineers, Vol. 11, No. 6, 2003 143



Sungkuk Jang

Table 1 Elapsed time and exit speed

2008 E 5003 E.
FTEE (B EE| 28 A7 [AEER] 28 AT
(mph) | (mph) | (sec) | (mph) | (sec)
25 58.570 3.263 87.399 6.066
27 59.451 3.155 87.992 5.929
29 60.386 3.051 88.626 5.796
31 61.371 2.953 89.301 5.668
35 63.486 2.769 90.767 5421
40 66.373 2.564 92.809 5.134
45 69.501 2382 95.071 4.868
50 72.838 2.220 97.538 4.621
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Table 2 Elapsed time and exit speed

2005 E 5009 E
ET 45 |AEE£E| 28 AT | IEEE| 28 AT
(mph) (mph) (sec) (mph) (sec)

25 59.938 3.019 79.729 5.942
27 60.288 2.954 79.900 5.865
29 60.662 2.893 80.075 5.790
31 61.053 2.834 80.266 5.718
35 61.916 2.727 80.688 5.582
40 63.570 2571 81.503 5.372
45 65.632 2416 82.541 5.154
50 67.864 2.284 83.684 4958
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Fig. 2 Engine torque curve

Table 3 Elapsed time and exit speed

2009 E 5007 E
ETEE [ AEEE (28 AN FEEE |28 A
(mph) (mph) (sec) (mph) (sec)
25 57471 3305 77.767 6.332
27 58.134 3.183 78.257 6.183
29 58.817 3.069 78.770 6.043
31 59.531 2.965 79.297 5911
35 61.028 2779 80.114 5.670
40 63.015 2.584 81.074 5.407
45 65.126 2.424 82.103 5.179
50 '67.359 2.293 83.216 4.983
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Table 4 Elapsed time for drag

A&&5% 287}
(mph) (sec)
o] &7t 140.349 12.825
A&y 108.239 12.902
AT 104.464 15.254
A=) 106.887 14.173
A8k 100.000 13.900
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Fig. 3 Velocity curve (Test)
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Fig. 4 Velocity curve (Simulation)
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