
























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































represented in the form?®

PORTRIL . .. TS VI e
C‘l‘[«uc"lpnc I—_(lfj" )
Hence
Crran—=1—e%
where
p— Lrllcuowle__ .
‘ T
Beneic = is the reguired thrust-weight ratio (power-weight ratioc)
~F 2 e Ay ? @ . -
of an aircraft in the cruising flight regime; Cyc.«peﬁc is the
specific fuel consumption at a given flight velocity and flight
altitude in the cruising regime of engine operation.
The horizontal flight range is
Lia = Li—(Len+ Loa),
where L _ - 1s the distance along the horizontal during climb;
L._ - is the distance along the horizontal during descent.

The reguired thrust-weight ratioc of an alrcraft with a turbo-
jet engine (turbofan engine) in the crulsing flight regime is

and the required power-welight ratic of an aircraft with a turbo-
o

In this form the formula I8 also valia for an alrcraft with a
turboprop engine, if we Introduce 1n it values connected with
equivalent power N__ _:

P Noa
Cpax = Cya— and pr=-2=.
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— The relative weight of
the fuel and the fuel system is

atc e kr.cc-t.

where K is the coefficient

T.C
which considers the weight of
the units of the fuel system,

10 s, the fuel lines and tanks.

Figure 14.6.
3 ; 2 e 2 % Lag)
characteristic g, The relative Weight
- o~ ~
———= turtorror on. BN . o .
< & ey B of a power plant G - 18
- oo T * e r - = I
Singie—=snalc Lurcc A.Yy
«—— turn-shaft turbofan determined by the expression
- - it s a .
engine; turbojet engine.
- Gy ___k'.\'uvPOmn S
('1y _ - G S e C“ Be———— — ‘;\;-ql‘,
0 . o
: = ¥ ~y . o 3 ~ . 2
where vy_._ , - 1s the specific bench welght of an engine; u, - is
A8.0 0
3 - - -~ ) - -bs + - 2~ 2 \ -
the required takeoff rust-welight ratio (power-weight ratio) of
o > » - . Y 2 - ~
the aircraft; k. - is the coefficient which considers the veight
J
» o~ > - 1 s [ - 2 3 \
of the engine nacelles, r llers (turboprop engine), the
-\-rvn»' ann -~ 2 oo s
e .- - - -k .- .-
™ ey - S o T - - 1 2 . 'y 2 -
The value of u, is de iined r the condition of ensuring
——— - .y - p— - - a1l 2
the necessary value wine thrust under all operating






Gia=0Cud- 0o+ "on+(l\np+cm. (1“.9)

where 5 - is the relative design weight of the wing; §¢ - is the
t

relative design weight of the fuselage; §0n - is the relative design
weight of the empenna G - is the relative design weight of

5
yip
luding the weight of the hydraulic and

pneumatic system); 5 - is the relative weight of the landing

£

the control system (in
gear.

For each term on the right side of expression (14.9)

dependences can be obtained which reflect the effect of the basic
parameters of a unit on its weight. Thus, for instance, the

o

relative weight of wing can be determined by a formula of the

type
: 1
J'( -+1)
(',:‘ k(u_un,“ — _,‘ i +£‘_' L

| /’u‘.:‘;““‘./. P
where k - is a statistical coefficient equal to 1.07 for unswept
and 1.24 for swept wings; ?J - is the wing thickness ratio in the
root cross section along flow; Q@ _ - is the specific weight of
the structurazl elements of a wing which are not included in the

ad-bearing setup, kgf/m“ (local reinforcements, leading-

-
laps, ailerons). For

Ave necowh v + 3 . 3 aecamhlw §

eage AOoSEIHC Ly 2 e diilpE™ A AOOCINUAy 9 4
J - o

L o o st ot rora £t ~ =11 ¥

transport aircraft gq 10-20.

et us note that the values of the relative weights of a

fuselage, an empennage, a control system and a landing gear are
gquite similar for eact las aircraft. Thus, they can be
determined from the data on alrecraft similar to the one belng

hts G are given
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Fuselage..... SRR VAR AR 0.08-0.12

EMDENNABEe. c s svsssssssssssssssnsns 0.015-0.02¢C
Control t R B e M R B 0.013-0.020
LONEENE BOBP i cssssssssainisosnses 0.035-0.065















































