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1. Introduction

A study has been made in t his paper to
find out the contribut ion to cruising speeds
from the upper winds for certain air-routes,
eiz., Delhi- Calcutt.a , Bombay- Calcutta ,
Bombay-llyd emlmrl and I lydera bnd -e- Cal­
cutta. The civil aviat ion t raffic in India is
mostly confined to the height slab 2-3 kill
and as such the mean effective tailwinds
along the specified routes have been c31­
culared for the heights 2 km and ~ km only.
In n previous publi cat ion hy Air ~l in i stry ,

London (1950), t he equivalent headwinds on
rome prin cipal air-routes of th e workl in­
cluding Delhi- Calcut ta .a nd Bombay- Cal­
cutta have been published for heights 10 ,000
f t and above. ~ome of th e valu es of the
mean effective tailwinds along th e Delhi­
Calcutta and Bomb ay-Calcut ta routes for
3 km as presented 110W arc found to be signi­
fican tly differen t from what was given earli er
in Lond on Air Minif;try publications for
10,000 ft.

2. Basic theory

)[eml effective tailwind (or headwind )
may be defined 8R that average component
of the preva iling wind which act ing along the
whole route all the time, produ ces t he same
effect as the actual system of winds at differ­
ent points along th~ route. In effect, this
becomes the difference between the air speed
an d the ground speed ave raged for the fligh t
for any partir-ulnr route. The principles
underlying the calculation of these wind",may
he stated as follows. Consider a point 0 on
an air-route OA (llig. 1). If the actua l mean
wind at 0 be represented by OB its resolved
components tl along OA and v along OC

perpendicular to O.-\. , bot h affect t he actua l
ground speed of the aircraft proceeding along
.OA. Th e effect of u which may be called the
track component, is directly additive or
di minut ive to t he nircralt's speed. Tho
component t' acta perpendicular to the air­
craft's course and has to be compensa ted
by proper heading of the aircraft. When the
effects of bot h 11 and t' are ta ken into account,
t he effective tailwind along O.-\. at t he point
o is given by t he exp ression (Sa wyer 1950)

t~

u' =u.+ ­'lA

where A is t he aircraft speed. Taking into
account thc individual variations of the wind
from the mean at any point. in th e Free air, anti
assuming t hat these variations are distributed
norm ally about the mean vector wind , th e
actual contri bution of the cross wind to
th e effect ive tailwind at 0 has been shown
to be equal to a'i4A + ,,' ,2..1 by Crossley
(194H). In this expression t' indicates a mean
vnluc of 'v taken over along period of time
and a is t he standard devia t ion of th e
individual "ector winds from the Bleau. Thus
the expression for u' becomes

Here ,i and e can be calculated by taking the
appropriate resolved parts of the mean
vector wind. However calculations of a
presents some difficulty. The usua l expres­
sion for G is

[
2:T 2 • Jta = - -- 1,
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