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Hailstones and their effects on aircraft*

Sqn. Ldr. K. R. SARA

[",Iiall A ir Force Station, Palam, New De/iii
ABS1 H,ArIT. To explain formation of la rge hetlstouee which r.au~ fllerioul dem egee to aircraft. current

tho'lrieM rega.rding tohrl form-rtjrm And growth ofh" i1l1tollPll. An't I'flvif'wtwI in the lillht of observed st ruct ure of ha il­
"t')nN and ph~MI oun,l il illn" inKiclA large c·nnn>t·tive <.'loudlt. The role played hy upd raft. is d iM'u~1 in d f"tail .
Following ScbllTUal1U (1938) an eq ustton is gin>" for the ulti mate dia meter of a hnil eton e in terms of updraft velo­
dty, concenteauon o f con de nsed weter ..t tem lN'ratuN't' below o-c, average density of the hail stone end th e depth
of fall above thor~ing level. Sublltitution of mean a 8 wellas extre me values of t he di fferent pe ra mete ra involved
in tho eq unrlon seem W sho w that hai letonee of RizeR 10-12 em in di ameter would not be infrequ ent in tho t ropi cs
although an extre me RiZf'l of l ~ I'm in di am eter would certainly he1\ ra re occurrence. Olll~..rved demege e to aircraft
hy hJ\i1Atftllf''' inlggf'f4t Impaet.at low a ngles of elevation nnd t·hiMi8 exp la ined by It. coueidera t lon of relative fall velo­
r ity (h'rmill8l vpIO<'it.y-updnlo, vl'ln~ · it)·) And the 111('00 of Aircnlft. The meteo rologteet probl em of fort'C!ARting
het tsto rm s iI~ .li lll·ul!Af.'l(llind it i. concl uded th at. in the present ateto of nul' knowledge AA fct» eonsld erat tone would
dem and 1\ ilion' rel iuhle guide tn a viators, eiz., an ai rborne radar whi ch r-an provide early warning uf severe hail­
storm ('('II a whil e in RiJ.(ht.

t. Introduction

Almo....t eve ry year inspire of utmost care
and vigilance exercised by aircrew to avoid
flying through hailstorms a few reports are
received of considerable damage to aircraft
caused .by hailstones. A few recent instan ­
ces may be cited here. 011 27 May 1959,
a Viscollnt uircrnft of the l.A .C. flying on
Karachi-Delhi route at 0; 00 metres a.8.1.
encountered a severe hailstorm which dama­
ged the aircraft to such an extent that it
had to he sent back to its manufactu rers
in U. K. for major repair. Almost all the
leading ",Illes of exposed surfaces were per­
forated with boles some of which were as large
as 12-15 em in diameter. One opening on
th e starboard side of the nose of the aircraft
W8."l perhaps, eve n larger in size ann another
hailstone pierced directly through the wind
screen, completely smashing it and seriously
injnring th e pilot. Fig. I shows a series of
four pbotographs of th e aircraft after it
landed at its dest ination. Radar observat ions
on this day revealed clouds over tbe area
whicb extended to heights of 12-14 kill e.s.l.,
while the freezing level was 4·5 km. On 9
) Iay 1959, a Packet aircraft flying bet ween
Dijon and Nort holt in Europe at 2550

metres flew through a hailstorm and as a
result the leading edges of the mainplane of
the aircraft were dented hy hail. On 28
J anuary 1959 while flying near Jaipur at 6
km, a jet aircraft got into a severe hailstorm.
Tbe damages recorded in th is case were :
Engine swirlvanes dented, tailplane leading
edges dented , and fnbric Oil the leading edges
of the rudder fin damaged. The experience
of the pilot of the aircraft is tbus described
in his own words- "At 6 km I entered cloud
at 250 kts. Two violent blimps from tur­
bulence caused tbe aircraft to roll past 90"
and enter a steep spiral dive. In the course
of tb e dive I beard very severe rattling noises
and felt a great deal of turbulence. I re­
covered below clouds at high speed. I
noticed that at the same time in th e recovery
an acceleration of + 6! 9 had been recorded."

The three instances of encounter with
hailstones just related are, perhaps, typica l
of condit ions inside hailstorms in so far as
th ey hring to light some of the more impor­
tant characteristics of th..se storms and the
effect of hailstones in general on aircraft in
flight. Some of these characteristics and
observed effects would appear to he as
follows-
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