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. THE HEAT BARKIER -
By V., L'Vov et . !

Dear Editor: Soms years ago, our aircraft surmounted the ®sound barrier®. ‘

l H
Recently, I heard gbout a new obstacle in the way of the designeras the "heat bdarrier?,

‘\nnt is this? V. Avleyeva. g '
Moscow, - ;

Rudb your hand rapidly on the smooth surface of.a table. You will, at once,

i
i

:tnl your fingers dbecoming warm. Even 'nov. students of the ﬂfth and - sixth gredes !
llmov that during friction, heat is precipitated. But, for a person who is not tm-
jui.ar vith physies, it is difficult to believe that the very air,which cools the i
'f-co of a fast moving cyolist or ruffles the hair of a train passenger when he pro-.
$rudes out the window of the moving train, cam also melt the most heat-resistant
;utah.

This is thoi way it happenss VWhile a great amount of heat can be precipitated
by air friction, it is therefore a matter of the veloecity of the body moving through
air, A f1ight at speeds less than the speed of sound does not cause any significent
heating on the aircraft. But let us assume tha_t.iutead of an aircraft'. e rocket uf
flying with a speed five times groaéer than the speed of sound. If the
nose of this roeht is mede of _n].md.m it will be_gin to melt, Let us increase tho;
speed. Now it is moving st six times the speed of sound. The mose 1s mede of ateel,
Yot, .in spite of this, a sprey of melted metsl will -bog!.n to m t.)ff gm.mio. Duo'
$0 the tremendous speed, the oncoming air will wash off the liquid steel in the same
way that a turbulent mountain stream erodes its danks,

It is theoretically possible to calculate that during a speed ten times the

L]

spesed of sound, the temperature of the air on the surface of a flying body will be .
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about 5-6 thousand degrees., During such enormous speeds, all lmown materials will
~evaporate like water pplashed on & hot plate. How,then, can a space rocket achieve
acceleration vithout being incinerated by air friction?

It 13 not difficult to realize that the density of the atmosphere is not the

same everyvhere, The lower layers lying close to the surface of the earth are dense
. and they create a greater resistence to flight, greater friction, and as a result
\ .

a greater temperature,

1

| At an altitude of 10 h:llomters the heat flows heating the aircraft covering :

of a craft flying st a speed two and a half times greater than the speed of sound,
18 balf as imch es on the surface of the earth, and at analtitude of eighteen kilo~
' meters, it 1s even 10 times less. At an altitude of more thar 200 kilmeters the |
he;t is already so low that it cen bde écnpared t0 the rediant enorgy which may De i
obtained by a flying craft from the sun and the earth. And if you still consider
| thatdiring flight a rocket picks up speed gradually and it pesses the denser layers
| of the atmosphere with comparatively low speeds, then it becoames clear that in the
flight of s space rocket it will not be overheated during the time of the flight.
The fight 'jdth heat in a rocket or setellite returning to earth is aigniﬂcmt_}y |
more complicated. Here the space ship appx;oaches the dense layers of the atmosphere

@
at a tremendous speed.

-

'rhe simplast way is to make our craft from materials capsble of enduring a

- and protectmg the vita.!ly imnortan&/
high temperatum of " ns trument canpartments |

vwith a heat-resistant dbarrier.

Another way is the creation of a speciel cooling system using either liquid
fuel or water as a coolant. Ths so-called porous cooling is an interesting new
method. In this the 1iquid 1s poured through small pores or holes in the shell . . :
of the flying craft onto its incandescent surface. In evaporating, it covers this
surfece with s thin f11m of vapor vhich preserves the metal from melting.

A method of protecting the craft in which melting...is permitted, seems quite
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unusual.

In this instance the metal elnost melts, but the melting is ®plenned®--ss the
designer planned. This is its own kind of ®compromise® with the heat barrier.

Low sl titudes and lﬁgh speeds 18 an eree in vhich large foroces enter and which

~little by little will give way before the harwonious pressure of our scieace and

!

technology.

Y. L.‘.’ Wt
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