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ABSTRACT

In this paper, determination method for drag force and drag coefficient from results of firing test is
described. The drag force and drag coefficient are determined through inverse operation of
2-dimensional projectile equation of motion. Determination method was verified by comparing
analytical drag coefficient with data from flight test. Analysis of drag coefficient and drag reduction
was performed with the data of flight test using artillery projectiles with base bleed unit.

= =
B = gAY AHE o8t FE Y FHEnL: E4e AT FEASF AE71H disto
71ESt At 22k B EAA e 95k Fote] RFAPE S o83 FEASF AUl st
Aelsten 155 mm & BIPAIF S Fate] o] 22 FHAF ANFAAZIRYH FEd FEHAS
£ Haste] FHEAF A2 7ol te ASS s FERATE A8 T nigA A
£ ol&ste] AT e ¥ FEAL FFS BHEAY

Key Words: Drag Force(¥3), Drag Coefficient(3 2 A7), Base Bleed Unit(%2 72=A))
1M B2 2ol Holou Ae/hgo]l FES] o] FoAA
43 HgHl ZIte] FSWeA FaAdo]l T

gope mArd el s ol % A Fr|E <l . w3 A58 ¥ =o AUz olsd
Eto] A3y 9 BT QHo] =715 o
Received 8 December 2015 / Revised 21 December 2016 / Accepted 26 Decenber 2016 o7 R EFe Aol Srskel B
Copyright © The Korean Society of Propulsion Engineers st Aol g A4S 3t AMAE AFo] T8

pISSN 1226-6027 / elSSN 2288-4548

N N e ~ _ _ 7 2= =0 =] 7 o] .
[o] &% 23383 2015d% A 8013015, 11. 2527, 1€ 9 sk A
A% WS WREES WA 54 HAD 4] wrore] LAY AL §1she] el (Base

This is an Open-Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License(http://creativecommons.org
[licenses/by-nc/3.0) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.



IS

s

Rlzid A

=z
L Tem ©
] “Eﬂeuw w,mﬂﬂ
= X ‘.lz_.o,._l
5 Koo ufoﬁ@,mﬁ%
i} o > Jjo wmT A e
o0 Ca N geﬁ.%ﬁM KoomE %W R
7l MM s T ﬂﬂi@ﬁ%yw
0{o o 0 %0 = g o o N
0 > o + mowap ) oM ﬂawg.w. <= =
Nﬁ.lﬂ ts Mo e,rmgéglf@ll = S
] _n_moleﬁ. + iy O A & ol o m# I 9 A\ o
a w7 T mmr7ﬁ%% T ™ S
il H_,._lﬂ_mo.m.uvu éﬂ EFu7\) o B o £ X X o
Ef | q,lrﬁo\ll_l;oo .:. 0
i ﬂéﬂlmﬁ * E@g%@A_/ X o il wﬂ ol pullal
= A1r.,o,_ [ X7mMmﬂs,,mm1iMuAlAﬂ ‘_u,nmqror g
s %H%%% * _w.MJ,D\wﬂ\]hﬂﬂPufﬂﬂ '8 e = ~
5 Y1Tuc 4 7?;m.mﬁ;$ . PR g e
@.Lo%@ | 1L¢oﬂago nrﬂ.a - g 4T o T
N ms;gﬂmo e wgsu ,@M__gmﬂr.o_h ST G2 R i
amﬂﬂﬁ;o LaoiﬂmgamkmwMﬁg ) [ uemaﬁ%ar.kur
1%§§£ - g Mos U = S o 5 oso
IS JIn.Al]r‘_ 1dﬂl_wAl\h ,aOf,lrﬂh(nw.TM*M &|® | ﬂﬁ \mﬂm,_lﬂo_lﬂe
N .5 i I T I S S -
= %wm.@m.mq 5 W N 19 _fEi%mwz
- ﬂuﬂom/@mn_.m%@uu]oﬂ Pquouéfbmﬁ
5 = — ; Jl,ﬂ <
Y ; aﬂmw%ggﬁw VW3EQ%q
wm;.;ﬁ_ ks S %ﬂ& TG MW rm.lm;imoa
g2l i sls W 5 o & A Ak = 2 o » 3
is - £ .ﬂ,J%ﬁ/% z_%‘mgu%hLu
.mm f a.m W @ﬁﬁm‘ylo*‘_mﬂu T T W rmu.htﬂ_]mo_aﬂzo
28 s s c OMﬂoq 1;% ﬂﬂ]imﬂ dﬂmlP ~ o
.,rmw L R ﬂ%AEWEENJ Cuvxnu‘_.woqu
dm.mw S lﬂ,_ﬂ_u,moﬂ,_ﬂu n».m A,_E.]A,_ T zomﬂF.
£ e g __Egﬂaﬂ_@ 7ﬂﬂ§o@§ fgez=s &
mm___ N ! i 1__/|‘10M ,Ll‘lmml Eodﬂ_._.;em ,m—l,l_l‘,mm_.um C,AlZﬁﬂ.Ol .Soﬁe}
s PN 3 o) l)og7d a & }ﬁoam1amvﬂy
mmu__ 53 Y ﬁweﬂroﬁTA,_E]. ﬂE . 1\ d|1rv,|,|u_x]ﬂm1y|__oeiﬁ1r
Hy N I mrml@:c%loimo@r%iﬂdr}@ﬂox N )
il . tm.m.il&ad,aﬂwa%@wm%%ewgewﬂoa@ﬂmgmu
i £ 3 g 3 =< o Y -~ ! S ok — )
7“ - W ﬂvPSﬁ@Wde«ﬂh%aﬂgu &mogﬁwﬁzofiﬂmwmﬁuoSWmﬁ
S = o%oasbmﬂmu_z.zqﬁ/ﬂ 7nh.onE_644.1moMﬂ| i ﬁ_.mﬁﬁﬁ.uf
! - 5 HA_I 553 S " iy i o) X .A‘._ B0 < RS N OT oF ! W
g - 8T o op s o P T = Ae o TS B o
_ 8 g(afzmllﬂu%s s - 1@Mﬂ¢_:@
| i3 Lo i Lniaﬂw@Aﬁ % R F JW}EJHH,_&
S n%_ﬂﬂﬁ% T B 8 oL _ﬂruxﬁﬁq Mﬂﬁ_a,_o oo B
- anﬁth ﬂ}iqsomJD&.CZ7uaoﬁaeezoMW1vgoaﬂmﬁnT§ox
_ ﬂxﬂﬂzg%.ae.nﬁ NI B ° @aL_%L o
o) - N d|uos1_1rd.a =0, o < o Ay
[ eAMﬂomﬁﬂmuor]xnwe71ww_Dr X dlogoilﬂ 1y|ﬂ
%mﬂzgé mol%uma r(m\i mﬂar@mo_akﬂﬂﬁmuwoﬁﬁ%mam
F oo W o sb T 5 W g S T H_Mﬁqnmox g
m.ﬁﬂhzwﬂﬂﬁﬂmﬁgmwﬁﬂVywh%@W@M
~ ~~ — ! ~
Hpﬂq%aﬁyMWWP%%WW%A%W&%W%
l,A,.r { f =0 —
%%%%%%1%&%%ﬂ%gmo
o wO aﬁ]ioq r %
Hﬂﬁ}ooﬂu o o 9 ©
so#oage%qﬂ%#
ﬁﬂm&ﬂ_imm
Htﬁxmr;o
=

g A

A
01% ©l

=

=

e

-

v A7+ 40
H) A7 19

o

-

o

-

zeslazo Ay
o2k
9.782
1’1"[/52 0]1:]— aig}_ ;]
}ol

9.789
m/s* elol A&

o



oY
ra
Fi
>

100

Fiy
ra
1o

% HE LR

9.790 S ———

© © ©
N N N
[ @ ©
& o o«

:

Gravitational Acceleration (m/s?)
2
I

9.780 ' L L L L L L I
o 5 10 15 20 25 30 35 40 45

Time (sec)

Fig. 2 Gravitational Acceleration of Projectile for Flight.
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