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Although much has recently been published concerning methods
for the weight prediction of individual structural compenents, it is
some canslderable time since a rev:s_“” of the subject as a whole has
appeared. This note is an atbenpt to remedy the situwation, the
scope of the work not being limited to aircraft structures but
including also equipment and systems,

“

Various stages in the design process are considered, commencing
with simple formulac suitable for use in the opcrations system
stage, passing through the more detalled project stage and finaily
recormending methods suitable for weight prediction as the desipgn

becomes esteblished,

In some instances the suggested formulae wmre well known,
but an effort has been made to utilise the latest available

information in bringing technigques up to date and where possible to

£i1l in gaps, particularly with respect to equipment and systems.
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Netation,

A 'Aspect Ratio,

b Wing Span (feet),

B Maximum Fuselage Width (feet).

c Terms in wing weight formula, see Eq.(1).

a Tyre dismeter (inches).

D Term in formuls for wing weight, see BEq.(2).

B Ratio of Ultimate Tensile Strength of wing material at ‘!500

ol

#’éﬁmm';ﬁﬂ@*d*dwz\ﬁﬁt“

to that at temperature corresponding to M.
Drag factor in breke weight formula, see paragraph 2.6.

Location of inertia axis aft of leading edge as ratio of
chord but not less than 0.

Maximum fuselage depth (feet).

3 .
cos A for & € Borcasz_f\. forA » 3
0.9(1-}%5-)

Taper Ratio correction, see Fig. 1.

Distance between the ground line with undercarriage leg.-
extended and mean point at which load is tremsferred to
the airframe, perallel to the leg (inches).

Ratio of the Shear Modulus of the wing material at 15%
to that at temperature corresponding to M.

Teil Arm (feet),

Mach Number corresponding to V..
Maximum factored normal acceleration.
Number of brakes,.

Tyre pressure (1lbs/sq.in).

- Max, factored resultant reaction, normal to undercarriage leg (1vs).

Factor in Wing formula, see paragraph 2.1.

Relief Pactor =1 ~ R/W‘

First Moment of Relief Loads divided by 0.2b (1bs).
Number of engines,

Wing Area (sq.ft).

Gross fuselage surface area (sq.ft).

Gross horizontal tail aree (5q.£%) .



G A

Notation {continued),

8y  Gross vertical tail area (sq.ft).
t Flight time in hours,
T Engine thrust (Ibs).
(t/c)  Thickness chord ratio of wing at root.
u Wheel rim diameter (inches).
U Meximum dynomic wheel resction,
v Tank Volume (gallons)..
Vb | Design diving speed (’f.p,ﬁe) .
VS

Stalling Speed (f.p.s.).

W Tyre width (inches).

W Take off weight (excluding overload or boosts).
W,  Brake Weight (1bs).

W Fuselage Weight (1bs),

Wy  Weight of Horizontal Tail (1bs).

W Lending Weight (Ibs).

Wy Weight of Main Undercarriage (1bs).

Wy Welght of Nose Undercarriage (1ps).

Vi Tyre Weight (1bs)

Wy Weight of Tail Undercarriage (1bs).

W,  Ueight of Vertical Tail (1bs).

W, Wing Weight (1bs).

; Terms in fuselage weight formula, sce Eq( 3) .

"y Sweepback of Structure,
A Leading edpe sqeepback.
P Sweepback of 0,25 chord.

A Taper ratio - tip chord/root chord,




1. Introduction,

It is not necessary to emphaesise the importance of correct weight
estimation in the early design stoges of on aircraft. Although a
number of contributions to the subject have been forthcoming in recent
years, these have been mainly applicable to a particuler structural
componient and it is some considereble time since the overall aspest
has been amalysed., The purpose of the present work is to review
recent contributions to the problem of welght estimation, to comment
upcn their wwplmcib;lvuy, and particularly to suggest SlﬂpLﬁ methods
for use during the operations system investigation and initial project

design stages.

It must be appreciated that the more simple a method for weight
estimation is the less accurate it is likely to prove, end hence,
in general, a more elsborate method should be used to confirm initial

predictions as soon as sufficient information becomes availaeble,

2 Structure,

The aircraft structure constitutes a relatively large proportion
of the total weight end is to a large extent under the control of ¢
design team., Although various methods are used for structural weight
estimation, probably the most useful is that somectimes known as the
'weight penalty! concept. Briefly this consists of an estimate of the

penalties

welght of a basic or'ideal' structure, together with the
incurred in transf orming it to an actual structure, i.e. allowance for
cutouts, Jjoinbs, controls, ete. This metha&(reqpires a feairly detailed
knowledge of the aircraft layout, and can only be applied satisfectorily
in the later project design stages, Previocus to this it is neccusary

to rely upon empirical, or semi-smpirical formulae based upon past

experience.



2.1. TWincs,

In a conventional aircraf%'the lorgest individual contribution
to the structural weight comes from the wings. Because of this,
and the fact thet the structural function con be defined fairly simply,
wing weight estimation has received much more attention than any other
compenent. . The bibliography provides reference o numerous works
concerned with wing weight estimation ranging from simple results -
derived from statistical analysis to theoretical methods r@qpiring

a detailed knowledge of design.

For a given all up Weight, wing weight depends upon various
factors. The most importent are wing loading, thickness to chord ratio,
aspect ratio, taper ratio, sweepback, design diving speed, meximum
normal acceleration and relicf loads. During investigation of the
operations system stage of an aircraft design, where the main cbject
is to decide upon the best type of aircraft to suit the system and
to formulate requirements, only a vague idea of these parameters is
likely to be available, Probably the most importont single paremeter
is the wing loading and the following simple formula gives wing weight

in terms of wing arca and all up weight.
W, = c(25 + 0.08W) e e . (1)
C is a function of the 'design efficiency!, and has the following
gpproximate values,

C = 0.8 for a structure having no discontinuity or extreme
G

]

t/o or aspect ratio, but having a larpge relief load.

C =140 for an Taverage! wing.

[}
i

115 for a wing structure with numerous cut outs, low

ﬁ/c or very high aspect ratio, folding wings, etec,

It will be immediately appreciated that the accuracy of the
formula, which is based upon an analysis of a large nuwiber of existing
aircraft, is dependent upon the value of C used, As is always true

in the art of weight estimation, experience must ploy o lorge part.
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It is interesting to note, however, that an adverse value of one
parameter usually occurs with a correspondingly improved value of
another paremeter which, partially at least, tends to offset the
firsﬁ effect. For exemple, the association of low aspect ratio
with very ﬁhinvwings. Because of this, veriations from the

taverage' are not generally unduly great.

The influence of the various perameters is such that the
wing structure may be designed by either strength or stiffness
requirements, or in certain cases by both over different parts
of the span, In this last case it appears that the structural
weight is very similar to thet necessary to meet the more dominant
requirement over the whole span. A more accurcte formula than that
given in Eq.(1) which allows for variation of the importent parsmeters

when these become known in the early project stoge is :-

-t .
W = }:[O"%b's*‘( 22) 4 gy, x10% 4D 4 0,93} ... (2)
A

2
vhere D = F.bJNr x 10° {%&é + 70 sec £ + 15} if
(*/c)
the wing is designed on strength
V.g.H 2
D : .
T } if
(*/c) (10,1661 cos.A.)

or D = EL,bé cosy x 1610 {

the wing is designed on torsional stiffness.,

This formula is based on one suggested by Grinstedﬁﬁ) in 1948
but hes been modified to incorporate a later flutter stiffness
reriremsnﬁ(j9) end certain other refinements. F and L arc functions
5ncorporaﬁed to meke an approximate allowence for kinetic heating
effects, H is a function of aspect ratio and sweepback, and g of

inertia axis location.
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The first term in Eq.(2) estimates rib weight and the last
the weight of leading and trailing edge fairings ete. The term

incorporating the function @ is an allowance for discontinuities,

Joints, cut outs cte.

Q

il

1.5 for en unbroken structural box, incorporating
bonding etc, ‘

O
i

= 2,0 for an average design with no large cutouts.

&
H

2.5 = 3.0 for a design with large cutouts, folding wing

etc. (The higher value if the fold is near to the root) .

On low speed aircraft where the spars react most of the
bending loads and the skins @niy provide stiffness, it is necessary
to add both terms for D into the formula, k

The other synmbols are defined in the notation.

Application of the formula to a number of rccent sireraft wings
. ‘ + . ;
has resulted in agreement of the order of = 5% being obtained,
but more evidence of accuracy is desirable, especially as it does not

cover the aileron reversal casc,

It should be noted that both Eqs. (1) and (2) assume thet the
wing bending moment is not transferred to the body, i.e, the
structural box is unbroken across the centre section., If this is
not the‘case, the wing itself will be lighter but the fuselage
will suffer a consequent pén&lﬁyg the velue of which is discussed
later, (see Eq.(5)). The total wing end fusclage weight is

approximately independent of the type of joint,

As soon as the wing design and layout has been finalised,
it is desirable to check the estimated wing weight by o more
eleborate method. Such a method consists of estimating the
weight of each structural component required, together with the
weight penalty allowance, Examples of such mcthods are those of
Ripley (5), Burt (8), Micks (3), Hyatt (6) and Hemitt (7). OfF
these, that proposed by Burt (8) is probably the most suitable for
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gircraft designed to meet British requirementss

2.2. Fuselage.

The fuselage orcscnts a mach more comg,ale,c prob vlem then the wing
as the weight depends to a far greater extent upon detail
considerations, p&rtieul&r?a y cut outs, windows end doors. In order
to obtain a weight estimate with the desired accuracy it is

necessary to snmalyse a fuselage in deteil.

It would appear that there is a connection between fuselage
weight end volume, or surface arca, for a given all up weight,
although this relationship is much less defined than in the case of
wings. The following relationship is suggested os being suiteble

for an initial cstimate of fuselage weilg hﬁ.

W= aSy+ AW e .o (3)
where o = 04 and §f = 0,062 for a passenger aircraft.,

@« = 0,9 and - B= 0,062 for a freighter or transport aircroft.

a = 0,65 and B = 0,062 for fighters, bombers and trainers,

@ = 0.65 cnd B = 0,085 for flying boats.

@ = 0,4 end B= 0,038 for aircraft with nose piston engines

and no large cut cuts.

Again it will be scen that experience is desirable in the
application of this formula, and at best only a rough anproximtion

suiteble for the operations system analysis is obtained.

A more accurate method of analysis, which rcquires a more
detailed knowledge of the fusclage as well as considerable
e;q;erience is that proposed by Ripley (12). The weight of a

'vasic fuselage'! is calculated from the formula :-—

T, = 6.5 T, 0.5 {q.&g«w LT} s 12 100 s, ... (8)
o F ~
Bah
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An additional weight penalty must be added for cubouts,
and special features such as engine mounting, ducting and re-
inforcement for arresting etc. The penalty for a cubtout is given
as 0,5 to 2,0 times the weight of the uncut surface, the higher
value being for gsmall cutouts. The weight peﬂaltiés for engines
and arresting reinforcement are each 0,003W.

P o

Other simple methods of fuselage weight estimation are
referred to in the bibliography.

&

The weights estimated from Egs. (3) and (L) allow for shear
attachment of the wings, but not for a bending attachment. The
additional penalty dis glven by =
i I
SUN, x 10" 1bs, . s o (5)

The wing weight will be correspondingly less.

When sufficient information is avallable, the fuselage
weight should be estimated by a more detailed analysis of the
type suggested by Micks (10), Hammitt (7), or Burt and Phillips (13),
the latter probebly being the most suiteble, This method analyses
the fuselage in detail and has given wvery good results in practice,

although it is a fairly lengthy process,

2.3. The Tail Unit,

-

The weight contribution of the tail wnit is relatively small,

¢
but as it occurs at an extremity of the aircraft it is critical in
balance calculations. Por initial work it is su Pricient merely
to express tail unit weight as a function of the all up weight, the

following relations being typical :-

Tailplene and Blevator ¢ WH = 0,015W
S o e A
Fin ey 0.008W C . (6)
or Fin with high ,
mounted tailplane 3~ ‘ﬁv = 0,013W ;
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4 rather more accurate estimation thon Bq.(6), which can be
used when the design is more detailed has been suggested by
Ripley (15)

i 1.
W= 1,048, (oz‘»;.v )*}
BLO

i

{ cee (D)
{

i

uo,%sf‘z (0 + 7 )

]

1000

(when tail is not mounted on the fin)

These Formulee are based essentially on bending strength
requirements and so may ’be in error for thin high speed tail
units, It is possible that in this case the application of the
wing fommlaEq‘,@) using the torsion valuc of D would give
better results, although there is no evidence to confirm this.
The bending term could also be used by replacing the value of
W.r in Bq.(2) by the maximum tail load derived from initial

balance calculations,

Very little work has been carriced out on this problem of tail
wnit weights but an alternative value based purely on statistical
evidence hos been given by Driggs (14) in o very comprehensive
analysis of aircraft performeance. The tail unit weight is ba ged

on speed and area only as in Ripley's work.

2. Nacelles and Pods,

Nacelles can be either simple fairing structure when the
engines are mounted off the wing or in the cuase of forvwerd mounted
engines, load carrying. In either instence, the problem of weight
estimation is difficult, but the total weight involved is not

normally great,
Nacelle fairings usually smount o sbout 0,02W or 2 to 3 lbs

per sq.ft of nacelle. Long nacelles corrying the engines usually
contribute zbout 0.03W or L 1b/sq.ft.
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Driggs (14) makes an attempt to correlate neocelle weight

with engine performonce, but the evidence is very scanty.
Pod mountings usually weigh about O 18 of the engine weight,
2.5. [Tail Booms.

Although tail booms are structurally good, they have a
small depth in comparison to the load they are requlred to cargy
and arc consequently heavy., A figure of 0.025W to O,03W or
5 - 6 1b/sq.ft is typical. The fuselage associated with the teil
booms will be lighter then the conventional configuration and the
total weight of booms and fuselage will not vary greaflyvfrom a
conventional arrangement, providing the fusel&ge does not extend

an appreciable distance behind the wing.

2.6, Undercarriase.

The performance of an undercarriage is defined by relaﬁively
simple par&m@tcrﬁ and hence it is amenable to theorectical treatment
when knowledge of the gcometry and deteils are available.
Unfortunately however, this information does not become aveilable
until the rest of the airvcraft is decided upon and for purposes of
system evaluation it is necessary to base assﬁm@tions upon statistical
results. The most importaent factor in the design of the undercarriage
wnurt from the all up weight is the vertical velocity of descent.

Thlo is particularly high for naval aircraft mnﬂ hence these |

undercarrlages are relatively heavier.

Wy, = 0.057 (0.OMAT for navel eircreft) hY
Wy = 0.007W (0,01W for naval aircraft) § e s o (8)
Wy =0 033" (o 005W for naml aircraft)

These values are onl* &@PTOle&u* and wlll vary with param@tors
such as undercarriage length, reaction factar, take and tyre

pressure, and in this connection expe erience mast plqy a blg part.

An attempt by Burt and Ripley (10) to eveluate undercarriage

weights more thoroughly has proved unrelisble in recent applications
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due to the fact that it was based on low tyre pressures and
outdated requirements. The situation has been remedied by a
recent report of Phillips (17). 1t will be appreciated that at
thé initial project design stage, tyre and,wheél sizes are often
not available and thus the first part of the weight‘&stimation

process is to decide upon these details. Phillips presents sore

curves giving tyre load carrying capacity in terms of the product
of tyre diameter and width for an 'average! range of tyres

(w = 0.294), and veriocus tyre pressures. Tyre plus tube weight
follows as a function of the same parameters. The wheel size is
estimated from the average value u = 0,484 and the weight of the
wheel is given in terms of this. The breke weight is given'as a
function of the kinetic energy per brake, and the total wheel
unit weight is the sum of the three guantities., Normal and

emergency cases arce considered,

As an alternative to this procedure Figs. 2 - 6 cen be used.
Flg. 2 gives the required tyre diameter for a given load and tyre
pressure and is based on a particular family of tyres which mekes
allowance for the tendency of high pressure tyres to have reduced
widths., The values of these widths and the rim diameters are given
in Figs. 3 and 4. Should it be necessary to use a wheel of reduced
width the new diameter should be estimatéd on the basis of afcenstanﬁ
product of widbth and diameter but the subseguent operations should

be based on the original diameter. The static load must not exceed

one third of the maximun dynamic load U,

The weight of the tyre plus'tubelis estimated from Fig, 5 and
the brake weight from Fig. 6. This lost figure is given as a
function of aircraft stalling speed and a drag factor £, |
f =10 for a yvery clean nosewheel aircreft with
no drag flaps,.
f

it

0.7 for a teilwheel aircraft with drag flaps with
intermediate values in between,
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The total wheel unit weight is then given by
For breked wheels :- 143 (Wm + WE) pér Wh@&l\} s
For unbreked wheels 1~ 1,6 W per wheel j Rt <9)
Phillips gives the weight per inch of the undercarriage
. structure in terms of the resultant factored load normal to the

undercarriage leg, P. Thus this value takes account of reacticn

factor and rake. The curve given is approximately defined by :-
0.00127% . 070 . . . (10)

where | is the distance pa x'al el “to the leg from the ground
1ine with the leg extended to the point where the undercarriage

load is tremsferred to the airframe (in inches).

The total weight of the undercarriage is the sum of the wheel
and structure weights plus an allowance of 2% for miscelleneous
parts ond a further 5% if the unit is retractable, The estimate
does not include the weight of bogies which amount to aﬁnrommtely
0.003W, and ‘when these are used this must also be added in to et

the total undercarriage weight.
2.7. Eloats.

There is very little evidence available on float weight, but

what . there is indicates the following values for flying boats -

For fixed flcats P : 0,01% g ‘
" For retractable floats : - 0.015W 1ee (11)
2085 Fl&'{.}sn

This is included in the wing weight, paragraph 2.1 but for

deteiled estimates see Durt (18).

. § 2,0, -Power Plant.

It is normal for project c..es:x,gns to be based on em‘ines which,
at least, are fairly advanced pmper studies and thus a power plant
weight is aveilable, together with certain accessories. During the

operations system amalysis however, it is convenient to use more
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general information and therefore typical values of power plant

weight are given as functions of performence for recently developed

engines,
Purbojet :- 0,27 .
Propjet := " 0.,5(B.H,P.)Ibs (excludes propellers) (12)
Piston Engine ;- 200 + 1.04 (H,P.)1bs (excludes
\ propellers)
These figures are based on maximum performence, but exclude
special beoosting, e.g. methancl injection and reheat,
Propeller weight is normally approximetely given by :-
0.2% (H.P.) 1bs, e o o (13)

The engine installation weight is usually of the order of

10% — 20% of the power plant weight.

4.0. Systems,

The aircraft systems, i.e. flying controls, hydraulics,
electrics, de-icing, pressurisation and eir conditioning, and
fuel system very comsiderably from one aireraft to another, and
it is a very difficult problem to attempt an accurate weight
estimate. The best method is to use the values of an existing
similar type, but unfortunately these are not always aveilable,

Certain very approximate suggestions can be made to cover thigrcase,

L1, Flving Controls.

The flying control system is token to include flap operation.
The weight of this system is given approximately by :-
For large airliners and transport aircraft :-

35 + 0,008W

e (1)
For other types := 35 + 0,005W

These figures do not include powered operation of the
controls., The little evidence available indicates that when
this is used the term independent of W should be increased to about

100, Large transport aircraft are usually eqﬁipp@a with complicated



L

- 16 -

flaps and this accounts for the higher weight.:
&

Le2. Hydraulics, Pneumstics and Blectrics,

The weight of a hydraoulic system naturally depends upon the
number of services operated. The samé applies to pneumatic and
electrical systems. To some extent they arc inter-related in

that for a given type of aircraft the total number of services

coperated will be similar., For this reason they are considered

together here, but even so there is a large variation in apparently
similar types. Bxclusive of de4icimg end assuming that every
effort is made to reduce weight - egge high‘pressure hydraulic
system, lightweight cables ctc., the total weight of these power
systems usually falls in the range 2% - L% of the total aircraft
weight. Any special features, such as a complex radar installation,
will of course tend %o increase this value, | |
ko3, De-icing,

Again there can be considersble variation, but for full
de-icing of the airframe, the penaliy is zbout 0.8% of the total
weight or o=

500 + 0,003W i e (15)

wnich ever is the lower.

Lo, Pressurisation and Air Conditioning,

Insufficient evidence is availeble to ensble any recommendations
to be made for high speed aircraft which experience kinetic heating,
Each case must be treated on its merits.

For passenger aircraft the weight of the equipment is
approximately 2% of the aircraft weight or :1-

700 + 0,002W + 100t - e . (16)

which ever is the lower.
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L,5. Puel System,

The weight of the fuel system is very dependent upon the
number of power plants and tenks and their relative locations.,
Hence it is very difficult to generalise. The following figures
indicate the order of fuel system weight to be expected :-
For civil airliners and transport sircraft :-
T
T . ’VT
| 0.016W 0,025 ... (17)
For other types up toi- 0,03W ‘j
depending upon the complexity of the system,
‘These figures include tank weight,

The weight of the tanks themselves can be estimated from :=-

For plain metal tanks 10 + 0,697\

Crash proof tenks (military flexible) 6.5 + OQBSV; .
Flexible civil tanks 10+ onszgf' -« (18)
Drop tanks Wy

where V ig tank cepacity in gallons,

The tank plating for flexible tanks usually weighs about the
same as the tank,

Residual fuel and oil average ot 5% of tenk weight,

5.0, Douipment and miscellaneocus items,

These items cen amount to a substantial proporticnal of the
total weight and are often very difficult to predict, In the cese
of military aircraft it is essential to usoyexyerienc gained from
a comparable type or preferably the actual requirements when
these are availeble, It is possible to be & little more definite

in the case of civil aircraft..

5.1, Seats and Purnishines,

Ejector seats of the older type weigh about 200 1bs and the
more recent lightweight ones about 100 1bs. The ordinary crew

seats have a weight of approximetely 30 1lbs and the special light-
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welght military trensport type 18 lbs.
The weight of poassenger seabs in civil aircraft varies

o

according to the type and duration of flight. On aircraft

intended for short flights

-
S‘
153
(6]
0
o
&
=3
fde
[
=
633
o
&
o

&
5
o
ct

25 1bs but for lomger flights 35 Ibs is nsarer the average value,
c

It is oftten convenient however to consider seat and
furnishing weight together. A n analysis of xecent large airvliners
suggests the following values for totel furnishing weight :

First class accommodation :- 60 + 12t .J«L/"')&SS;@YAQGZ})

(19)

Tourist accommodation : - 25 .4+ 12% 113/1:;:155& ;;m}‘

The higher first class figure is not only a function of

-

greater luxury, but also of lower seabting density. The exclusion

of seat weight appears to have little effect upon the ’s:unu vur:tﬁ”*le

term and y“e LS o

. . R
First class accommodation ;3 - 3 + 12% 11;/'@&53@115;@3:‘ ﬁ (20)
o

Tourist accommodation :- 35 + 12% 1b/pas LI“}

5.2. Instruments,

The weight of instruments on & swmell trainer or ccmnunications
aircraft is of the order of 4O 1lbs rising to about 60 1bs on the

more advanced types.

In the cas airliners the weight is usually in the region

e
of 350 Ibs -~ 450 1bs mainly dependent upon renge.

5,3, Radio end Radar,

A simple radioc instellation incurs a direct weight penalty
of gbout 35 Ibs. On more advanced aircraft of the trainer type

T

the radio inmstallotions will probebly weigh of the order of

i
o
E...._!

200 1bs, The installation in airliners is more extensive and

accounts for 800 1lbs - 1000 1bs, the higher value applying if some
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form of rodar is used

¢

¢

Fire Precoutions,

592';76

The fire preccaution weight neturally depends very much on
the engine and fuel system layout, but an averape velue for

civil airlines is sw
(0.1 + 0u18)W x 107 . o o (21)

where s is the number of englnes,

5.5, Oxvyeen Equipment,

The following figures are based on recent lightweight oxygen

containers -
-
©

wurs 55 Ibs ) ‘
{ oo o (22)
¥

for one ecrew menber for four hov
20 1bs.

Wt. for one passenger for four hours

Paint weight can vary considerably according to type, nusber
) &5 5
of coats, ete,, but an average value is 0,035 1b/sq.ft. of surface,
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Arpendix 1,
SRPERCIX s
Standard Weights of Crew an
Military 200 Ibs per man (includin
Givil
B
Interna
Passenger: Nale 165 1bs plus
Female 143 1bs plus
Child 85 1bs plus
A"
(2-12 years)
Child 17 1hs plus

Crew:

o3
(Under 2 years)

165 1bs plus

Male

Female

1
1bs
Ibs

1bs

33
33

33

22 1bs

Ibs

Z parachu

&

aggage for routes

te but
b

excluding pressure suit, etc.).

Continental

or L lbs
or 4 Ibs
or Yl 1lbs
or Ui 1bs
or 33 1bs
or 33 1bs

o
or

or

o

or

ox

Overseas
66 1bs
€6 1bs
66 1bs

66 1bs

Uy 1bs
L 1bs
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