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Definizione criteri di progetto aero-srutturale per velivolo del settore aviazione sportiva.

Teman. 3

La configurazione aerodinamica di un velivolo appartenente al settore dell’aviazione sportiva,
categoria acrobatica, é stata progettata ed i relativi parametri di riferimento sono riportati nelle
tabelle allegate. Partendo da questi dati, il candidato elabori i Criteri di Progetto aero-strutturale
indispensabili all’analisi dei carichi strutturali ed al progetto della configurazione strutturale del
velivolo. La normativa di riferimento da utilizzare nelle valutazioni € la EASA CS-23 (vedi

allegati).

| paragrafi dei Criteri di Progetto che il candidato dovra studiare e riportare nella prova sono i

seguenti:

1) Masse velivolo caratteristiche per il progetto strutturale.

Stabilire le configurazioni di massa velivolo sulla base dei requisiti richiesti dalla normativa
di riferimento, motivando la scelta con [I’utilizzo nelle analisi dei carichi di
dimensionamento anche citando i relativi paragrafi normativi.

Dato il peso massimo al decollo (MTOW) e il peso a vuoto massimo operativo (MOEW) e
le relative posizioni del baricentro é richiesta la definizione ed il calcolo delle seguenti
caratteristiche inerziali:

a) Peso massimo all’atterraggio (MLW) assumendo come peso di progetto (design weight)
il peso massimo al decollo (MTOW);

b) Posizione longitudinale del baricentro (CGMLW) rispetto all’ogiva dell’elica
corrispondente al punto a);

c) Peso minimo di volo (MFW) assumendo una percentuale residua di combustibile del
10% della massima capacita del serbatoio (in deroga a quanto prescritto dalla normativa
EASA CS-23 para 23.25 (b) ) ed un peso minimo del pilota di 77 Kg;

d) Posizione longitudinale del baricentro (CGMFW) rispetto all’ogiva dell’elica
corrispondente al punto c);

2) Diagrammi di progetto fattori di carico / velocita velivolo (Nz/Vac).

Disegnare i diagrammi Fattore di carico/ \elocita velivolo (Nz/Vac) per manovra e raffica
associati alla massa velivolo MTOW definita nel punto 1) con riferimento ai requisiti della
normativa EASA CS-23 (vedi allegato). Assumere come quota operativa il livello del mare.

3) Criteri di progetto per i carichi al suolo.
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Seguendo le indicazioni della norma di riferimento (EASA CS-23) e dai risultati del punto
1) e 2), calcolare i valori di progetto della velocita verticale di progetto del velivolo in
atterraggio e dell’angolo di rampa di discesa assumendo che la velocita del velivolo Vac sia
uguale a 1.2 Vs (Velocita di stallo) al MLW.

4) Coefficiente di carico ultimo per il dimensionamento strutturale statico

Seguendo le indicazioni della norma di riferimento (EASA CS-23), indicare il valore e
spiegare il significato dei coefficienti di carico ultimo da utilizzare per la fattorizzazione
delle condizioni di carico strutturale limite di progetto in volo e al suolo.

Dati geometrici velivolo:

ALA Note
Apertura alare 10.1 m
Superficie alare 15.08 m
Freccia al 25 % della corda alare 9.58 d2e Positiva tip alare indietro
Rapporto di rastremazione 0.44 g
Corda media aerodinamica (MAC) 1.576 m
Angolo diedro +3 de Rotazione positiva: tip alare in alto
Svergolamento +2 dge Rotazione positiva: tip alare vs basso
Profilo alare alla C/L della fusoliera NACA23015 g C/L: linea centrale logitudinale di fusoliera
Profilo alare all’estremita NACA23012 | - Con variazione lineare in apertura dei profili
Incidenza del profilo alla radice alare +1 de Riferito alla C/L: positivo b. attacco in alto
Posizione del 25% MAC 1.176 r?q Distanza dal bordo di fuga con freccia zero
(in avanti)
Posizione bordo di fuga dell’ala 3.90 m Distanza dall’ogiva dell’elica
Posizione verticale TE rispetto alla 0.46 m Positivo verso il basso
C/L
Fusoliera Note
Lunghezza 8.14 m
Altezza 1.27 m
Larghezza 0.85 m
Posizione del bordo di fuga dell’ala con 3.985 m Con riferimento all’ogiva dell’elica

freccia zero




Dati aerodinamici del velivolo:

Ala-Fusoliera Note
Derivata curva di portanza 4.3 1/ra Lalwb
Angolo incidenza di portanza nulla -0.72 dgg Relativo alla corda C/L
Coeff. di portanza massimo 1.42 - CL Max - Volo orizzontale
Coeff. di portanza massimo 1.00 - CL Max - Volo rovescio
Coeff. di portanza ad incidenza nulla 0.13 - CLO - Incidenza riferita alla corda C/L
Posizione CP aerodinamico 0.19 - Con riferimento alla MAC
Resistenza
Coeff. di resistenza a portanza nulla 0.038 - Cdz
Coeff. di portanza indotta 0.065 - K
(Ca = Ci. +KC))
Dati di massa velivolo:
Elementi Note
Peso massimo al decollo velivolo 945 Kg
(MTOW)
Posizione c.g. MTOW 2.698 m Con riferimento all’ogiva dell’elica
Peso massimo pilota e paracadute 100 Kg
Posizione c.g. pilota 4.00 m Con riferimento all’ogiva dell’elica
Peso carburante 100 Kg
Posizione c.g. carburante 25 m Con riferimento all’ogiva dell’elica
Peso massimo a vuoto velivolo 845 Kg Inclusi pilota, olio e liquidi reffreddamento
operativo (MOEW)
Posizione c.g. MOEW 2.722 m Con riferimento all’ogiva dell’elica
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Configurazione generale del velivolo




Allegato:

Estratto normativa di riferimento EASA

Certification Specifications for Normal, Utility, Aerobatic, and

Commuter Category Aeroplanes CS-23 - Subpart A (General)
Amendment 2 (Corrigendum), 28 September 2010

SUBFART & — GENERAL

CE 231 Lpplicabiity
{2} This airworthingss code is applicabis to—

(1} Asrcplezss in the oormml uklicy
and awrchetsic cetegories thai have 2 smeting
confgaration, excludizg the pilet seabs), of
zine or fewer 2zd a mexizmm cectiSicated ke
off wetght of 3670 kg (12 50D 1) or bess; a=d

(¥ Propsllac-driven mim-angizad
asroplanes = the comsmrier caisgory that bave a
metng comfgmraciom, exchwitmg the pot
saei(s), of mingtesn or fewer and 2 pExiETM
cartficeied taks-off weight of B616 kg (19 000
I} or lass.

C5 233 Lerpplang categories

{2} The ool categery i limited to moo-

marobatic operadioms.  Moo-psrohatic oparesions
inchides -

(1) Azy mancemite moidsnt b0 normal
fiying:

(2 Snlls (except whip stalls); znd
(3 Lazy wsighi, chezdslles and stesp
fores or similer mesoguvrss, in which the angls
of bank i5 not more than S0°,
(b} The wility categoy ts lizaited to amy of tha
oparations covared mnder sob-paragraph (2] phos -

(1) Spizs (of approved for the paroiorlar
mype of asroplane]); 2=d

(2 Lazy sighits, ckandslles, and stesp
fores, of simiar massarss in which the angls
ofbank ix mere than 607 bur not meee tham 80°,

{c} The asrchetc categery 5 withoot
resmiciioms, ofbar than thess shown o be
neceaeEry 25 A reeslt of ragquired fight seats.

{d) Cemprster category opecation i limdted to
oy mamodTe mcident 1o normal Sying, sedls
{amcapt whip sizlls) aod steep buns m which e
1zglo of hazk is not more dean S0°.

(e} Except for comneeter category, aaroplazes
may be artiScated = wom tan ooe category if
the requisements of sachk sequested category ars
ma.
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Subpart B (Flight)

C8-23 BOOK 1
SUBPART B - FLIGHT

GENERAL

C& 233N Proof of compllance

i2) Each regquirement of this sobpart must ba
me&t at sach approprizts combination of wedght 2=d
cenTe of gravity withic the moge of leadimg
conditio=s for which cestification is reguessed.
Thiz must be skonz -

{l} By tests wpon zn mecsoplane of the
type for whick carifcesion &5 requested. or by
celcalations based oz, and sl = sccuracy to,
tha reszlts of testing, and

{2} By systematic investigation of sach
probeble comtdnation of weight and cenos of
gravity, if complizzce cemmot be reasozably
mmfarred from combipations investigaied.

(k] Tha fellowing gemezal tolarancss are
dllowred desing flight sestimg.  Howsves, seatur
todemances may ba allowsd in pestcular tasts —

fem Toleransi
Wieight +5%, =105
Craflical ibess affected by weght  +5%, -1%
C.a. + T Ll Bravel

C8 2323 Load distribution limite

(2) PRaogw of weight apd cemires of gravidy
nwithin which the asroplans may be safaly oparazed
mmst ba asseblished and =oost incleds the range for
latarzl cemtres of masdty if possible loading
conditio=s cem mesult in sig=ifice=t vamieticn of
thair posttio=s.

ik} Tha load &s=ibution =mst zot axcesd —

(1} The selected limits;

1} The limits at which e suchim is

l::hc'.';i.Jnl:

{3} Tha limits at which comapliance with
weck applicabls fight regmrement of this
sbpert is sheam

CE23.25 Walght limits

(2]  Moxtwaw weight, The maxizmm awighs
is the highest wwight =t which comaplizzce with
sach applicable reguirement of C5-23 (other than
thoss complisd witk at the design landing wwig=f)
is shown The magizvom weight mmst be
astablished o that it iz —

{1} Mot more than the kast of—

(i) The highes: weight salectad by
the applicezt; or

{if) The design mamimum waigkt,
which is the kighest wwdight at whick
complizncs with wack applicabls
structaral loading cezdigom of C3-23
[othar than thess complied with at the
desigz landimg wedght] is showm; o

(i) The highest weight at whick
compliznce with sach applicable flight
Tegmirement is show=, 2nd,

{2 Wot less than the anght witk:-

(il Each sai oocupied, xsrazpng 2
waight of 77z (170 Ibs) for each oocopant
for oommal amd  commomisr  categooy
saroplenaes, e=d S8k (150 Dba) for wdline
a=d acrobatic catagery asroplames, excapt
that seats other than pilot et =oy be
placardad for a lewsar nowight; amd
(A) Ol et full capaicity, e=d

B At kast szough £l for

SRKmUE cootiDuous powsr cperatoz

of 2t lezst 30 mimmdes Sor dap-VEE

approved asmoplines =nd 2t Least 43

mmzutes for zighdVFR and IFR

approvad aaropla=as; or

{iz) The meguired oomimum caww,
2=d fial and oil #o fisll tank capacity

(b Afimdsee weiglr The miminw=n waight
(tze lowwest weight 2t whick compliance with sk
applicebls mogarszoszt of C5-13 & shown) ot
ke establisked wo that it is not mors thaz the sum
of-

(1) The szopty weight determized uzdss
{8 213.1%,;

{2 The wedght of the mquited mmiptmmm
cowwe (pasunsing a weight of 77 kg (170 1k} for
sach e menzber); azd

{3} The weight of —

(il Far tuzioojut powsrad
saroplenss, % of the tofal foel capacity
of that particler foel Mok amTangement
nodar izvestigation: and

{i2) For other asroplaoes. the Sual
newssay for one-half hour of cpemation
21 EAKIZOM CORCIRUCEE PO,

Subpart C (Structure)



C5-23 BOOK 1
SUBPART C - STRUCTURE

GEMERAL

G5 23301 Loads

(@) Stengrh reguirsmsztn are specified o
tarms of lizmt leads {the maxizmm loads o be
sxpactad in sarvice) and wlimete loads (st bowds
mmuitiplied by praseribed factors of safery) Unless
otharwise provided poescribad leads are limit
loads

(k]  Uzless otherarise provided. the air, groend
2=d weier loads =most be placed in equidibaimm with
ineriia foqces, considering each itszn of p=aws iz the
raropleng.  These loads mmst e distribated to
comservativaly approxmmats or closaly repreces=t
acozal ponditiozs. Mathods used fo determi=: load
intsnsitiss and disctbobon ez camard and tandem
wing cozfiguratioz: mrest be validated by Elight
test mesumement unless the methods osed Zor
determainizg thoss loadizg conditiozs are showo %o
be raliable or comservatve oo the configusatiom
undar constdeaiion.

fcd If deflections under lopd woudd
sigzifice=ily change the disoibution of extaroal or
intermal loads. this medistribatioz meest be fakem
info mocount.

(d) Sizmplfied structural design criteria may
b usad if they result iz design beads not leass tham
thoss pmescobed in C5 23331 to 23,5210, For
saroplangs described m zppendix A, peragraph
AZ3.1, the design crvteria of Appandix A of TE-23
o an approved equivalemt of C5F 23321 2o
23435, If Appendix A in msed, the cmtim
Appendix  prast be sobstibsted  for  the
cormspozding paragraphs of this C&-23.

C3 23302 Canard or

conflguratlions

fandam  wing

Tea forwerd stucters of a capasd or tendean
wing cozfignration must -

(@) Mast all reqoirements of subpart C and
subpart I of C5-23 applicabls 20 2 wing; and

(k1 Mleat 2l reguiremse=ts applicabla to the
fonctioz perfomead b these sezfaces

C5% 23303  Factor of satety

Unlass otherwise provided, 2 facter of sefuty of
1.5 zomst b zsed.

C5H 23.305  Sfrength and deformation

{a] The simacture zonst be ehble te soppoct lizmt
loads withour decrimental, parmans=t defomeation.
At azy load up to lintt loads, the deformartion pay
mod interfors wrih s2fo operation

&) The souctare mzast be ables fo sapport
ultimate loads witkont fathire for at least thres
saconds.  emcapt lecal fmilemas or  struchamal
imstzbilidizs bebwesz lonit 2=d ultimaes load ars
acceptible only if the structwre cen sostaiz e
required climate load for &t least thres secomds.
Howwver, wiken proef of soengtk i shown by
dymapsic tests samuladng achual load condions,
tha threa sacond limdt doss not apply.

Froof of structurs
[See AMC 23.307)

{a) Compliance wnth the siength and
duformetioz requirements of C5 23 303 peast be
sbowz for weck critical load comdisien.  Struchumal
amebysis may be weed omly if the  strectome
conforms te thess for which sxpszsience bas shown
tis =method to be ralizble. In other cases,
sbstantating load tests must ba made. Chmame
tasts, mmclodimg  soecreral  flight  tests,  2me
accaptakls if the design lead conditiczs Eave haan
simulared

o) Corzin peris of the struchim mest be
tastad 25 specified = Swbpert T of C05-23.

CE 23.307

FLIGHT LOADS

CH 23311 General

[SEe AMC 23,321 (C)]

{2} Flight load factors repmesant the ratio of
the zerodyzamuic forcs compozent (2cting normal
to the assumed lozgitadinal axis of tee assoplana)
o the weight of the assoplans. A positive fight
load factar is one iz whick the asrodynamic fores
acts uperard, with mespect to the sssoplane

&) Cozpliance with tha flight load
requirements of thic subpast must be show=z -

{1} At each critice] alofude within e
rangs in which the zeropleze may be sxpeciad
10 oparate;

(2} At sachk weight fom the design
minimuee  weight to the design maximumm
watght, azd

{(3) For eack mequmed alfiteds and
waight, for aoy practiceble distmibmivon of
disposable load within the opesating limitations
specified in CF 231383 1o 23,1355,
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(c) When significant the effecm  of
compressibality mwast be feksn info account

C5 2331

(a) Thke appropriate belemcimg horirontal tatl
load must be 2ccounted for in 2 raciomal or
CODERITAH TN manner whsn determimng the wing
leads 2nd linear inertiz loads comesponding to amy
of the symmefricel flight comditons specdisd m
523,331 1o 23.341.

(k) Tke incremmantal heorizonsal cad boads dus
te mezoemvTing and gosts must be reected by the

:=gular imartta of '_'I:m aaroplana i= 2 matiomel or
COMEETAVR MANRAT.

Fyrmmatrical flight condltlons

ic) Moiual wfleocs of e asnedypamic

surfaces mmmst ke tekez mmiv account swhem
determining flight loads.

C3E 23.333  Flight envalope

(a) Cremersl Complizzce wit:k the smength
reguirsmoszts of this subpart nwast be shown at amy
combizarion of aimspsad and load f2ctor om amd
witkzn the boundaries of a Hight epvelops (sizailar
to the one o sub-parazzaph (d) | that repressois
the emvelopes of the flight loading conditioms
spacified by the mamoeurrizg and gust criteria of
sub-paragraphs (b)) 2=d () mespactvaly.

ik Manoswvring envelspe. Excapt whame
lizaited by maxizomm (static] lift coefficients, the
maroplene is  assomed fo0 be  sebjected o
ryemettical maneeurres msultizg = the following
lizt load faciors:

(1} Ths posithve papcguiTing load
factor specified im 5 23337 at speeds up to
Vi

2] The megagve manowmring load
factor specified i= C5 23.337 2t Vi, and

i3] Faclors varying limearly withk speed
from the specified valie 21 Wi fo O-0 &t Vi for
the mommoal amd comymutar cessgory, azmd 140 at
Wi Eor the asrobetic and uslity categories.

(c)  Crarr envelope

(1} Ths aeroplans is assumed o be
sabjected to symmetrical vertical gusts = level

flight The resnltng linwt load factors meast

comrespond fo0 the conditions determimed as
followars:

(i] PFositive (op)] wmod Degsive
[down) mosts of J0fps 27 Vi must be
comsidared at zliztudes betwean sea lewml
pmd S096 m (30 000 f). The mest velocity
mey be meduced lmealy fSom 30 fps at
6056 m (20 000 £1) ro 25 fps a2 1340 m
(30 000 £); and

(it} Positive and negative gusts of

25fps 2t VD mmst bBe somsidared at
elivtdes betaeen sea level aod &35 m
(20000 £). The gust velodfy may be
redwced linearly from 15 fps &t 006 m
(20 000 £) to 12-5 fps ar 15240 m (30 000
ft).

{id) In additbon, for Commetes
category aeroplaoes, peositve (up) and
oegafive {down) roagh o gests of 68 fps
2t VB must be comsidered ar almdes
betwesn sez leval azd S0R6 m (20 000 &)
The gt velocity may be reduced lizsarly
from &5 fps at G056 m (20 000 £f) o 38
fps at 15240 m= (30 000 £

(Z) The following assumptio=:s nwest be

L
mada:
(i} The shape of the st is —
- o -I
U-L—_'hkl ]—r-:-:i
- 25C
whars —
1= Drstance pezetrated i=to gust
e
L

T= Memn geomemic chord of wizg
(ft.); and

= Dwrived gust milocity mefemed to
in -n'l:l-]:lL.:nl:a]:ll:l. |:1'| Lineazhy

with spesd betwaan Vi 2=zd Vi,

(it} Gusz lead factors vary lizsarly

witk spesd betwesz Ve and V.



iy Flighst envalope
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L5 23335 Desgign alrspeads

Excupt as provided o sub-parzgraph (a) (4] .
the selecmd desien airspesds ars sguivalent aor-
spagds (EAS]

(3l Desipn crubring speed, e
following apply:

{1} Vi (iz konow) oy oot be less
tha=z -

Far Vo the

M 33 W/5 (for normal
whility —amd  ocomemster  catmgory
naroplanes); and

(M) 36 W5 (for aercbaix
category aeroplames]).

whate WS = wing loadimg at design
maximme feke-off weight Ib/H"
2} For veloes of W5 more than 20,

ths mmloplyng factors mey be decraased
bingasiy witk W/ 5 to a valse of 255 whom

Wis =100

i3} Vi need not b mars than 65 Vi
at sea leval

4 Az glisudes whers 2= Mp s
wstablishad, a croising speed M limdted by
compressibility mey be seleczed.

(Bl Desipn dive speed, FD For Vo the
followang apply:

1) Voldh may pot ks less thao
1-25 We'hic; end
X} Wik VCam, the mguied

omnimmm design croising speed. Wi mey mot
b= e than -

1 140VC wen for sorsmel and
Cozommitar cateEay dacoplinas;

G} 1-50VCmes for udbiy
category asroplanes; and
i} 153 Vimin for aecobaiic

category asronlanes.

(3} Forvaloe:s of W/5 more than 3,
the meltplrme factors in sob-paragraph (1)
mey b decreased linsarly with WS to a2
vabes of 1-35 where W /& =100,

4] <Compliance wnth sob-pesagrephs
(1] 2=d {1} nesd =zot ba showm of ViDL is
walected wo that the mimimum speed margo
beroraen VERIC and Voo is the greeter of
tha folloumng:

{1} The spssd izcreass resmlcing
wise, from the mite cooditom of
stabilisad fighs at Viokic, the saroplize
is 2smmwed to be upsed, Howm for

30 secomds 2long a fight peth T-3°
below :bnmﬂul.'puh.mdl:mn.]:n.lﬂndt:l:

witk 2 Eboad fecaor of 13003
accelemztion incremezt). At lazst T9%;
meximum  combtmmous  powssr for
reciproceting  engings azd EaxIMmm
cruizing pewsr for furbizes. or if less,
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the power reaguired for Vokic for bath
kinds of engizes, zost be 2snumed unsl
the puoll-wp is miteted, & which podmt
powsr redoction apd pdet-contolled
drag davicas may be nsed; and

@) Mach 0-0F for meqmal, nblity,
aod 2erobatic categery asroplaoss (at
altitades wheme Mo is established).

{Gf} Mack 007 for commuter
category saroplazes (ot albfudes whers
Mp & sstablished) wnless a racional
apalysis, including dhe effecis  of
automeatic systems, is wsed to determizg
a lowrar moangim. 17 a raticnal anelysds is
zied, the minimmes speed margin meest
ba szough to provids for ammosphenic
vartations (such x5 horrootal gests, and
the panstatioz of jet soeems or cald
fromss), instrument ecrors,  xcframs
productios variations. and messt not b
lems ez Mach 0-05.

fc)  Desipn manceuvrieg speed Fao For Va,
tha following appliss:

(1} Va may oot be less thaz WV Jo
where -

i Vi & 2 compated stalling
ipemd with flaps refracted 27 the design
watzht, zomally based oo the maxironm
awroplane mormal forcs  cosfficients,
CHas a=d

O] Dis the lizvt me=zossTing

lozd facoor need in design

1y Tha velue of Wa pmeed nof axcead

I-\.".'
tha valoe of Ve meed in design
(d] Dueslps  speed  for  maxieuw  guer
irtevenity, P& For Vi, the following applies:

(1} VB mzy zot be s than the spead
determizsd by the intemsction of the lize
reprassndng the maximme postve Lt
O WA and e Loe representing the roogh
air gest walocity o= the gust V-n diagrem, oc
W \'I’I' whickerrar &= luss. whaoe —

{I the positve 2aroplane gast
load facter doe o gust, 2t speed VO (in
accordance with C5 13.341), and at tha
putodar weight under comsidasatiom;
and

@) W& i the stalling speed waith
the Slaps retrected 2t the particuler
waight undsr consideration

2% Ve need not bs mreabar than Ve,

C% 23337 Umit  manosuvring  load
factors

(3} The posidve limit mencquiting load
factor I may not be lass than —
1+ 4000

W+10000
com=rober  category  esroplazas  (whers
W =design mexinwem Rke-off weigks Ik,
axcept that 0 oeed not be more than 3-E;

11 al
L =

for mormoal and

(2} 44 for udlity category acroplanes;

oo
(3} 60 for aerobatic categesy
asroplanes.

(b} The negative limbt menoeovrng lead
factor moay mot be less thaz -

(1} 04 ttmes the posttive load Eactor
for the mormel, ublity and compester
calegories; o

(2} 03 tmes the postdwe load facter
for tha awrobatic categary.

(c) Maizoswvming load factors lowsr than

#o spacified in this parazaph may be used of
the asroplans bas desige festures ther meks ot
impinssthle bo sxcesd these values o fight

Zuat load factore
{Ses AMC 23.341 (b))

G5 2354

(2} Each z2qropline mmst be designed te
witkstand Loads oo wach lifting susface resulting
from gusts specified in CF 23.333{ch.

(k) Thka gost load for 2 capard or tandem
wing configuratics must ba comspoted wsing 2
rafiomal apalyss, or may be compused in
pccordemes with sub-paragrap® (<) provided that
the resuliimg oot loads 2z shown fo =
comservesive with mespact fo the gust critaria of
CE 23333(c).

fcd In the absence of 2 mome raconal
emplysis the gust load factors must be comopubed
e follows:

kgoaTTdeVa
s hppe UiV
= e

wkars —

k;-ﬂi = gust alleviasicn facter;
B3+pg
W IS)

= asroplans mess ratio;
olag

HE
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EMERGENCY LEAEHNDING CONDITIONS
CSs 23561 zanaral

{a) Tks zezoplezs. although = may ba
damzged in emergezcy lazding conditioms, ozast
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