INA 4% ‘-J‘ OO amiwo VY- QLMMJUS)LQA A a)Lo..:: AR b‘&bojfijuylﬁm &H&A‘SAICMMSQ

By Sy - pele
2 & aglod £95 duw sluwy AL y3 Saluwlg yaT H31 (=5 W) ys
7/E Flo S3c

v Yoo Vo
! godaexo G loe (NS (G0
8 Seolinngpl Jo Slidss 55 0 8 Saluogpl Lo wlidsss 55 0 Golomly Sy g (gl oRils
(a)u.....o I°L°‘ éal.’> olKasls (&)wa ‘al.al (v:ob oKisls (&)wa ﬁl.a‘

OFooloS 1o A 15 pdy gea 5 £ VFoeloV /Yo 1l 4o G ,b)

odusa

& sloatles w51 el (Sealiyog 51 ialo,S 5 (5,85 sl 255 b6 (i D olyslo sy placrl (oo 55, i ool Al
Loy 5200 sl el 55l laSiasog T 5 aSGlosl wiiS o 055 35 sl 555 S gm0l o 3 LoyS e o sl
by Jigs S 50 HBL 5 Ciny i e55)5 oo & 46lod g5 dw gl (2015 )0 Soliwly T st 1 Bodions (! 50 ki (2o S
9 59,0 5oL FIF Lo sae o Solwlg T g0 g b dal i y0 Ze swacks 54, » Lo siolo;l .l 0al 2b )l Do sl sl
Y ) hd ey Jsb o b 65,5 e Sulools T 55 asdliae sl (sl sl ooialonl ot g, 5l ooliul b gl o lgel somlive
iz 4l o Jlis 4 5 Gaand lsal 4 (688 SLeS oo Joos b Solewsly T caélos sy ) 45 e oo Lt @l b 4z 5 s
5005 Solsly ol atlos dy rals Lol Jole 00,5 co 5265 (sluy Jlosl 5 ablos (golo ;o Jlid rals g w00y (glsm adlaia |y
s L Sasdg pl (gl oy YEIA ol 0 Ly OalS p iiy AS ge ey adles dwain b SGLl Hlad 4y Job aigy cond
5,5 oaalie (55,5 i iy 4bleo o ¥ ki oy Jsb

by 2olS Solwlg T o sloaclos go <ljgle oL Jig 15 dS shojlg

The Experimental Study of the Effect of Aerospike on Reducing the Drag of
Three Types of Blunt Noses at Mach Number of 6.4

M. Hasani A.A. Haghiri M.H. Islami
Imam Hossein University
for Training officers &
Guards

Imam Hossein University  Imam Hossein University
— Qadr research center — Qadr research center

(Received: 19/April/2021; Accepted:30/August/2021)
ABSTRACT

The main challenges facing the designers of hypersonic flying objects are the significant amount of
pressure drag and aerodynamic heating. However, blunt noses are preferred for better heat distribution,
but they produce a lot of drag force. Spikes and aero disks are effective tools for reducing drag and
heating. In this study, the effects of aerospike geometry on the drag reduction of three types of
hemispherical, Trident and HB1 noses, in a hypersonic wind tunnel have been evaluated. Experiments
were performed on blunt noses in the two conditions of with and without aerospike at Mach number of
6.4 by measuring the drag force and observing the shock waves using the Schlieren technique. For this
study, two hemispherical aerospikes with length to diameter ratios of 1 and 2 were considered. The
results show that in all three noses, the aerospike converts a strong bow shock into a weak shock, and
followed by a rotational zone or dead air zone, reduces the pressure in front of the nose and hence, leads
to less drag exertion. The main cause of drag reduction is the aerospike nose and the optimal spike length
to diameter ratio is with the blunt nose geometry. The highest drag reduction of 74.8% is observed for an
aero disk with the length to diameter ratio of 2 in the hemispherical blunt nose.

Keywords: Hypersonic Wind Tunnel, Blunt Noses, Aerospike, Drag Reduction.
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