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Abstract

The study of aircraft performance such as range, service ceiling, payload or any type of speed is one of the
fundamental factors in aircraft design for the aircraft to perform the intended mission accurately and safely.
In order to determine the optimal speed of the aircraft, which is appropriate and practical during ascent and can
provide the pilot and passenger with comfort during climb. Furthermore, pilot’s visibility is less obstructed, which
is directly related to one of the important aircraft performances, namely, the climb speed. The well-known climb

speeds are maximum angle of climb speed (V,) and maximum rate of climb speed (V,). Both speeds are based on
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principles of flight mechanics but are too slow, causing inconveniences for various reasons. Therefore, the
manufacturers suggest other climb speeds from experience for conveniences. This study proposes additional climb
speed called “Far and Fast Climb Speed” (V) to be based on principles of flight mechanics. It will produce
additional ground distance in limited time and be close to climb speeds from manufacturers, which can provide the

pilot and passenger with comfort during climb and the nose of the aircraft does not obstruct the pilot.

Keywords: Aircraft performance, Climb speed, Far and fast climb speed, Ground distance, Flight mechanics
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T = Thrust AS = Leading distance
D = Drag ASIt  =Leading distance per unit time
W = Weight FF = Fuel flow rate
Vi = Level speed FU = Fuel used
Vy = Maximum angle climb speed (S/FU)y = Ground distance of V, per unit fuel
Vy = Maximum rate climb speed (S/FU) = Ground distance of V per unit fuel
Vs = Stall speed (S/FU)L = Ground distance of V, per unit fuel
\% = Arbitrary climb speed A(S/FU) = Leading distance per unit fuel
Vi = Far and fast climb speed
\Y, = Vertical speed
= Horizontal (ground) speed
Vy = Vertical component of V,
Uy = Horizontal component (ground) of V,,
AV = Difference of vertical speed component
AU = Difference of horizontal speed component
At = Time difference
(S/t)y = Ground distance of V, per unit time
(S/t) = Ground distance of V per unit time

(S/t)L = Ground distance of V| per unit time



