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WING-NUTS

THE FLIGHT ISSUE






o altting bevide 3 window three or four metres off the ground,
ramped but comfortable. Outside, through a few mches of
reinforond ghass, darwm is bresking over & dew-covered Lasdan

| fiedd. There & a fabst smedl of fumes. My ecighibour is dozing

Listhessdy. The anly scuid & of subdeod chatter, sext & constant

| thal bum

AR i oo, everythang changes. The hams rise on the back
of my neck and 1'm forced back in my seat as o seven-tcooe

s S0C, and wel abave 50U 1 cun work for Ehousands of
hours without stopping, thrcug® ssend doerts, sh clouds and
morcsan faies, and i ity B & wil travel 5 milton mdes, It can
erwim emerpe unscathed #f a lange bind = sucked into &

Perhaps its most remarkahle feat &= that it can lunch me.

eral-huncired feflow and the huge alremft to which
itis :m.uml 10.000m knto the >ln' and ey R there

Its nh o say r}nl he jot engine it soe of the most

mosster of 2 machine a few metres away over my right \}
emits 2 whinig roar and does something tridy remarkdle

| and viokent. & starts gulping sp moev tsn 3 tonoe of air overy

socond wed expeliog # 3t

900MPH

Its Snsides turn T1500 thanes o ssinute, 41 twice the spoed of
sound, snd Bocoese s het (1LADOC, or 3 thind of the femperaturs
of the Sun) that the whnle thing should melt Some of ity
companenty fall under 2 stress oquivalent %o having 66 dosble.
docker buses hangng from them, penerating the same amount of
power as 150 Ponches.

If that waue't enoagh, it caa do this in alr bemperstunes below

THE
JET
BEGINNING
TO
LAG?

Nope. It's roaring back bigger
and stronger than ever
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Wi ing seud deayn achievements of the J0th
by, \Hr to delbver passengers 10.000km across the globe in
a matter of hoors, & has touched the tves of mest peaple in the
Western wousd It is the deiving foroe, quite Inerally of the cvil
and mittary aviation fudusoies sad has faclitated the recent
bowcost Myl ng boom. Partly because of engineeny” efforts to
make # move of oot # has ako proved mose o less Immee
o sporsdic stiempty by governments and peessure grougs (o
de-carbormiss muss traved. [ndeod, Sor the gaanty of B jot engine
trade — General Electric, Pratt acd! Whitney and RoRs-Rosvon
{tho mamefacturer of the Tremt 1000 behemoth that took me 8o
Hong Kongd ~ business & boaming

Yiet ests e an S)-pear-od tachmoliogy whose basic peiociples
have u-nna-u littie since the developaunt of the fest

= atelithe

athecral

Jut engices
st e
teated 4o
deedraction

pas-grecaring bt i the 19304 So winy b it Bat they have
farod s wol, and will they 3l be powering mass aviation in
the pext century !

The keys to the jet engine’s sucoess, as with olher combostion
cagtines, are Its relative simplicity and s xstonushing poser-to-
wisght ratia Jets are desgred %0 cveate thoust, up to 515,000k
rach ™ moden aoliners (oguivaient 10 the dovwnuward foece
requend to levitale a 51-9onme obpect) Turbolies, the fost
commercial yersions of which were introdoced by Rolls- Ry in
the 19505 are the pinnade of effioent @t propulsien asd are now
sed o virtually ali jet arliners.

Thuey penerale thrast by sacking (i alr vix a huge fan af their
Sromt and expelling it #t 2 higher speed To do this the blades.
of the fan mest spin extremily Sasl, aod they sre spusn by the
turbofan’s acteal engine, or gas generalor once air is seckeal o
the jet by the fan some of # ks compeessed, mixed with fud aod
kel The bot exhist gases expand and turn turbine blades on
@ dac at the dack of the cegine. This disc drves a shaft to which
the faes sl compeessor e MTciod

Aboet 15 per cent of the engsme’s thries s peoeratid by the
espdled exhaust gases. The other 85 por cont comes from so-
called bypass. This s alr that is sucked in and acoderated by

el

e San but thart does not pass through the gas compressor core,
(e passiong around it — but within the jel cedng — wnd ot
uf & nuzso. Put saply. the tabioe blades harness the power to
drime the fea, which, in S, generates most of the jet propolsion

Therry are phivty of athey varations of air-breathing jet
engzines (turboget, begh-Ury pans Sarbofan, low-trypass ebofan
ramjet) but the basic principles an: U sime

Bosddes being relatively sample, the gt remains king of the
skins Becate B0 other engine can match its power-to-weight
ratin. Turbopeop propelier cogines oy be moee cflicient, but
they are mol practical for Jong jorumdys. ERetric motons e
chemaper and produce fewer cmisanns than jet cogmes, but o
power an aidines they weould necd sech larpe battenies that the
pluse would be unable 1o take off
These stark pealtios mean that today s attempts 10 mnprose
ngines 2w focused oo slempts 50 generate more throst
from Bghter engines, maximise foel eflicimcy and. moew
mocently, lower ensions. The bypass systom drastically
mproved efficiencies, and was arguably the last major leap
Soeward @ jot-pagine technokgy. Ever since it was Introduced,
attention ks hees restricted to fine-tunieg and developing
bettter, mugw preciwe ssrlerials and peste




Which is net to undensell the advances being made In the
fiehd The colmination of this work is the Trent XWI, Rolls
Rowvoe’ new mediuom-to-dong-range, high-threst cokests
desgned for the new Alrbas A350 Duvily of mrcral — ity sesswar
10 Boctng’s 757 Devanioer. Whest (1 takes 1o the shies in 204,
Rolls cisims, (e XWS will b0 the most effssent civil aircraft
engine in the workd s Im-wide fan of hoflow titanium blades
will produce wp to

97,000LBS

of theust {Tour lmu- that of 5 common-or-gandem Rrasair Bocng
T3-806) engine). It precissly mpnoered turtaoe blades are
made from a secret nickel-crystal alloy and peaduced to within
a 6§ micron margin of erroc $o maximise power cutpat; they will
make it 25 per cont moee fued efficent thes Rallsk pre-2995 jels
A It will oot curban emisione by |6 per cont compared to the
Trent BOO, usad in the Boeing 777, 3oud be s to 5dB guieter.

The XWE i already the {asted-selling engoe in the Trent
series Ms key compoments anid the processes used tn make them
ane =0 refined that its programme director s chicf eogineer.
Chrs Yousg, calls them Rallss “crown jowek® and then theewh

the onhoand compuler. Every second soeths theasands of

The Tremt

messurements takien from all aress of he oogioe, sud deocts

It 10 respood sxordingly. A half-knot drop = heagwind — XWH for the
rodte threst, Ancther tive people turming on the arcrafty | ::r‘;an
entertainment system — redroct more power to the eectrical Stupered for
wystema. All of which & dove automatically. “Such a feadbuck | partarmarcs

m, even If the corrections se only vry seall can prodece | tests
Ingie ofTics=ncy savinga” Yoy sy
svings matier The Royal Academy of E
hart if, uvernight, the previoes peneration of asrcraft, for
example the Docing 767, were ceplaced by Trent 5000 squipped
Dreaseliners, airk o0k save sooce thae S0 0308 in Mo cods
and frve million Somaes of CO, every yesr More woulil Be saved
wih XWH

Bl can ‘we do better? ks the et engine neanag pecfection and,
# vo. what ;e the alternatives? “It's the best we have, sad will
be in service for at lesst the next 25 to 50 yesrs” Youny biliows
“Theee's still room for Euprovement, and 1 think this will be
driven by cussoes or Mg, But l'-.u gaTe-
changing techn ry 1% still very much in s infa
And wihw

neering

The engine
wx-bea
wosers that
Es
avlorm

ar Yow

after Genesal Blectric, bt i looking Into other ofcions as well
One of these is open-tulor technology, which uses o Soubiv s
of counter-rotating propeliers with no outer casing. The blades
usally protrode from the boack of the crgine in a blaarre-Soaking
*peshee” arnaogensess that has ralsed dopes of o great leap
forward in effiGemy in tests

“The tsse i that, like & tarboprop, it is sty and, s with Jl
propellers, # = showvr” Young sayx “Sieally, It would be sed o
short-range fiyghts”

Open-roters can no dobt be refined. bot they are handly 5
sia change i dr propalsion. There are lots of other varations
on (he jet Bweme - rlitary jts, for exampie, generally use
porm-bypass gets thal use e sesounts of Bacd snd cunnct stay In
the air for moce tham o couphe of bours, while ranmyels are ultra-
powerfal but caonot work from 2 standing start. Ultimmabdy, they
all share the same prinoples and foel mounce

The sinple trith & that there are few options. Electnc poser
cauld he one, but, lke most self.eespecting engineers. Yousg does
ool Uhink 1 & % serious contender for wse in mass wviation *Ye
try getting 97,0000 of thrust out of & batbery™ e s

The altematives are even moce far-fetched. In theury it wold
be possibie so power planes wdng sudear reactons. Such a power

MIGH-BYPASS TURBOFAN

Launched in the mid 1500y the

Tras Y5 sy core sequency of
Cosrguressers, combustion ciambes
wnd burbioe & clder cogine, bt
v g front fan biksdos, deven

Ly Wi turbviens, B0 Generane uust of
the thrust by Sorang air backwands
outzide the core (e Bapas”)
Quict sod effcient at sudscnk
speods &5 gsed in 3l modern Alrins
vl Boorng, et sirfinens, Patun “opes
potor” wershons will mousk the big Ty
hikades

s
1=

forw-pressune
campeviar

sourde coudd potentially be lighter than the batteries reguired

10 @rive an olectric metor, bt the political, sadety and manerul

coets wirndd e 100 highe Rockot engines mast also be dismissed
they can prodoce far Sighir st (the Space Shuttie creatod

7.8 MILLION

ovamds oo take ulf ), trt Sor relatively short periods, and ut eye-
witerieg feel cous umption of highly explosive Bquefied gases

All 6f which beasws thw w1 engine in & stroog yet precarios
poettion. Jets have proved meredibly effacest, oelialido and safe
So-called i flight shut-downs have been cut from 40 per
Dying howss & the 19505 to fewer than one todo) But
in the 25 to 50-year window that Young speaks of, supplics of
sl Tusds are Bhely to bhegin to &y wp. Bofuels may provide
am altermabive. ntt they cannot ofer smywhire near e energy
density of jet fued. Moy fued will be needed and effickencies will
be- lost.

S0, the next time vou aoe stting oo an atreraft o the end of
o Fuswony, winitieg Tor the enines 10 blart cut enough theust 1o
kmnock over a bouse, pve thanks that you huve Bved in the jet
ape Becanse for the time baing it's 35 good an air trrvel gets

hiph-pevsure | Aigh-prew
LTIt shap

Srwe-pressare bow-presysry
shan Iurving
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