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t nsitio n fro m the superso nic 8o w behind the irs sho k w ave to subso nic fl o w near
t e surface of the co ae , t e spark pi t re do es no t reveal any di sco a tiauity in this
tr nsitio n reg io n. T his means that a sm o oth co mpressio n is a tually accomplished.H o w ever, here the t si io n t kes place aw ay fro the surface and the bo undary layer, ,
and thus the fl o w i s not co ntamiaated by the visco sity eff e . T herefore , the fl ow o ver '

the co ne can be taken as evidence fo r the destabilizing eff e o f the bo undary layer in
transonic fl ows.

It seem s, then, that sho ck w aves and the resultant increase in drag fo r 8ig ht
velo citie s appro aching e velo ity o f so und are clo sely co nne ted with the exi stence
o f bo unda y layers . Since bo u dary layers are a Reynolds nu ber phenom eno n, thi s ;
fa t m eans a clo se interrelatio n between Reyno lds nu ber and Mach nu ber eff e s.T 6 is interactio s m o st clearly sho w n by a series of tests initiated by . Ackeret.

*
In this series o f experiments, the o w o ver an airfo il w as studied at a co nstant M ach
nu ber, but w ith the density varied o ver a w ide rang e. T herefo re, the tests are m ade
at co nstant M ach num ber bu variable Reyno lds num bers. T he resul ts are sho w n in
Fig . 1 . T he Mach nu ber o f the o w just ahead of the sho ck w ave is equal to 1.3.T he res are arrang ed w ith increasing density o r Reyno lds nu ber. At sm all
Reyno lds nu ber, t e sho ck•wave system has the characteristic formatio n. T he

st o bl que sho ck w ave th ickens the bo undary layer but pro duces no se aratio n.But a er the main sho , the separation is ,quite severe . By increasin the Reynolds
num ber, the fi rst sho ck 6 al y di sappears and the separatio n a er it is relat vely mild.It i s fo u d that the pressure di st ibutio a and the drag of the airfo il are g reatly in-
fl uenced by this chan e in sho ck fo rm due to the chang e in Reyno lds num ber. Further-
mo re , the fi rst o blique sho k is fo und to be due to the instabi ty o f the la ia ar bo un-
dar l yer. By intro ducin ar ifi cial turbulence and m aking th e bo undary layer turbu-
l en t, the fi rst o blique s6o k can be e minated and o nly a sing le sho ck remains. T his
de itely establishes the interrelatio n betw een t e eff ects of Mach num ber and Rey-
no l ds nu ber, and ac ate result na o t be expec ed if tests o n m o del s o f aircraft
are made at to o sma l a Re no lds nu ber, even w ith the co rre t Mach nu ber. ,Fu ther co m pli catio ns in high-speed fl ow s are the eff e t o f the inherent instability
of laminar boundary layer on the shoc -wave formation, a d the eff e t of condensation
o f w ater vapo r in the air o w . It is then evideat that fo r the cv rre understanding of
high-speed fl o w , the fo o w ing pro blems m ust be so lved: ( i ) the stabilit o f lam inar
bo undary layer in relatio n to sho forma io n; ( 2 ) the stabili ty o f turbulent bo undary
layer in rela io n to s o ck fo rmatio n; and (3 ) the eff ect o f water vapo r co ndensation .

* Co mu icated t rough a e sanal dis ussio n.
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m ts of d erea a sl a b en ried oot at Wrig t Field b t e A r Materiel
" Co and. However, t an msny questi ons remaining to be aaswered, s c as the

o t ickness of the and cl , e best met od of bond ng t e s in to the co ;
t e best relati ve th ess of ner a d o ter ski s, and t e development of a less

_bri t e foamed pla dc e, dd o t e a l-impor ant pro blem of development '
o ple and depend me s of fa ation, and of imple met ods of repai .

A recent app o t sppea s to >ave interesting possibili ties is t e use of a
' li ght oamed p a t c as s r o su por the upper and lower skin of contm i su aces,

and tcailing edge co s oa in.ge e al. ith the ual ribs and formers omitted,
t e entire p ece be o es a andw t sn n na y large core.

T e se of sand p o st on seems to o er many ad antages, par cu-
l in in reased rigid o s n for moaocoque construct on, e mination of wrin-

s n o r s ear eb , and in s pli i ati on of con tr t on. Importaat problems
' t at need to be solved a ecn not o y e fa tening of e s i co t e core, b t the

- e ing of t e s adw b t e to pacs and ot er members, a d t e best meaas of
.

, ap i g st join s.
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