SOARING TECH

BY BILL COLLUM

21st CENTURY MOTORGLIDERS

Fhis moanth in Soanng Tech, Mike:
Boroelt treats us o a view ol e
:;1'I'll."r.'|ﬁ||:| morelhider h.'l\.'tll'll!-l'-'l!_::l-'

W any of we may know Mike as

the driving foroe hehind Rorgele
instruments, one of the world's premiee
supplicrs of soaring cleceromics. What
mav be less known is that Mike s an
a-;|_'r|.'|1'|'-|i:-\.?|q.'l.| BOUTITHE ¢ o perigion e,
and i currently working an a vamery of
pew soaring-relaced terchinaologries

Mhike had his first glider nde na
Slinarsha T3 11 30 vears ago when b
was o vears old, Fle bemn raking ghider
lectons in Tt 1966 and soboed an T5H
\frer praduaning from the Uni crsity ol
Wesrern Australia in 1970 with a depree
in physics he spent b yesrs wrking
gith the Toyal Australian Air foroe ax
aewilian meteorologise, Danng chin
e he acgquined his first sailplane, 2
Salrry and began investigating clecrrnni
varimerers betore -|'u:|'|dil'-:_[ s T
o Hhe sralt of thae :'.I:||l:--'|'i|'|L'Til.' SCICTICCE
department of an Australian unveraty.
Iis 1975 he annd his aafe Casol maovel
o Souch Ansrealia and started Bormels
[nserumeenes Lo manufactune slecemnic
variometer svstems, Boroell Insrrunments
O LS o create new, and innvanyve
T salutions to this day

Mike was the Ansrralion 15-Mete
Class Champion in 1941, fomge his
Mini Mimbws, and wom the Sauth
Ausrralian remonals m 1uss, His win
there Yod woa tmp ol vilde, Texas ve
iy im the LS 15 Meter Class Mationals
in 1950, Subsequent]y he becams:
interested 1 self Taenching satplanes
and put a Fischer TOP system on his
Venros 01 700 e also fhies @ Mambas
AL, and vwns a Bede B4 or fanly
FATSOTEALI.

Todav, Maike conrinees s l.|l.":-|l_:f_l'l
LUTTInE- |:|,|:=_lhn._' wc-:1.|ri1'.!_- I.'-:"=|||l:|-.:-!':i|:-. In
addacron o electronie svatems he has
apent quiee 2 bae of time researehing and
desigmings satlplane powerplants oo saee

youn will diind hiis views on 2 ar Cenrury

Motorgliders 2 (ascinanng glimpse inte

e cnrin fucmne.
See youl on the porch,

Fall Collum

21 Century ."q.-h:lul'l!]'ld:_‘r!i
Wik fi‘m}:.-\'r

Tiwrzoaomdir,  (astrnie

Wl not pat o lieele engime o "

Thar's often the very sensible
cormment of che enimmaced when hest
exposed to soaring and sailplanes after
the complications of Tannching, Tand-
aurs, and retrieves are cxplaned oo thea

Crver the vears there have been
many artempts 19 do just that. The
Carden Bavnes Scud 3 was ome of
the first motorgliders bule in che mid
(o T 940 che [Teerhy H 200 based
v Thie Slimalvloa amd Caebier wiis o
[audable efforr with o very neic engine
installation. Nathing much happened
for amnther 30 vears of o wnl dhe
SEZFM follvwed & few vears later by the
PER20OE. Both were quite practical self
lanene by |'|'IIIT'I'|r[_-"|:IL|1.‘F!~'-.

S whiy arens kel Tnanchers mane
|'u_|'|'||_||.1r-" (Cost 5 one reason: The
difference e eost betwee a midern
sailplane anid the self launch version
runs aroand US§T00000, For less money
yory can by o e lessin oW PI-.'IFH‘
and Bave vouer parmmer learm o 1y

Why thee cose? The weight of the
enging, propeller, retraction, and
reduction mechanisms contnbures
significantly to the mass of non lifnog
pars: The large hole in chee faselage
needs remnforcement, adding even more
weight, The higher mass of the non
[ifting pares vequines a steonger spac The
silplane rapidly gains weight. On some
| W-meter ships che extra mass due o the
sl Tanneh capabalioy ameunts b moere
chan 200 prenads {abowe W0 ke, There 15
als a lor of custam |.'||-‘55|I|l.'l."l'il'|;.’_ required
to mount the eneine and relaed svsems,

andl thas all comes at a cost

Thege are wlso u|:||:|';'||:||'-|'|:|'| CONCCTIES,
Sl ] pwen srroeke motars are nol well-
L Tor thisir reliabilivy or their abilicy
1 searr on demand. The drag created by
a deploved bur pat operacng eIz s
spgnihicant, Unee an eagine 15 cranked
el the propostarts windmilling, you
a5 el e i o Caessma wach a faled
eI,

Flew e mantors are seen by some
as asnlamion. The niotor should soar
every time at heast Note horweser tha
yonn ey mow dove asound man elecenc
sutoanobile. Produding an el
propasksion sysmem that dey clips
significant power for a usetul durason
i5 1ot an easy sk, The problem 1%
premarily one ol ERCTEY sporEe. Barteries
are heasss In LOMmparaEon e l|-:'-1;,::llll'l:.':' an
elecirie arrplane, Building electric cars
is casy. That s, iFonly someone would
el the harmery problem:

Mlodern Tielinm batieries ane close
sirlvinge chis problem, bur veu sill end
g with 2 heavy inseallanon doe o ohe
mass of the bamenes, In dee case of the
checrrie self lancher these ane hikely
toy be tn thee wings, Al 100+ kilograms
ol tliem! Such an aiccraft will goll have
B VETY hmated range and climb abulioy
Fhere 15 also the limired life of the
barreriies ro consider, and 1he signifcant
epense of perindically replacing the
hattery pack. | ime will pell i ehis 1s
2 vible approach. e cermain that
the Antaees 20E and electne Stlemt
represent ﬁll_m'll'-ll_';ml: mialestones in
el developmien of practical elecomc-
peowered sailplanes

Mane of thisse appronches, however,
are 3 solumon for de sxsting large
meorar- L plider feec The Fisches TOP
was one eood effore in chis regmmd ot che
grrovs wetght of the smilplane was [irmaned
and there was a drag penalty

Somis new nptions mav be on the
komzon. Since the carly TVEEFs the BC
mecde] world bas seen the development
of small ews e [ICTOEr) engines
which now find applicanon not anly
in R0 models bac also in muoch more
siphisticated, mud heavier, UAVS

Early micrajer engines required both
Propane fucl and compressed ar fior
searting and gave only a few kilograms
of throst, These liole pevels Tave mow

cvalved arino Teliable, elecrng s,

Mlarch 2005 = SEEING Magman !



dignzally controlied cnimes :II.I."'l.'i:’:I!IIL
anly standaed et focl for ronmios and
"\.!.‘I:I'I!iﬂp. aaml E:-1'-:'-|||:u'i|1g thrusr 1 the

20 pn b 'Li|r:-!_l.r.'||:|. rAr Hnl,._u:i:l_l_{ s
are desizmet] and tesred o mimmize
the chimee firwneoncsined failures and
operprns experience has shown these
nin oo e an issue. Inspection intervals
arcanmally e every dhopeating hoors
fae grestes than typcal mogor shder

25 hanir 'i:||.5.||l.'rli|r|1'«:| with mam Ilq".ﬂl'il'l:_:
rephicement at thas fime, Enoines

with ikl FYLnTEng hevars have shown
s of unespescred wear, Ensne
prices compare freerably o chinse tor

a rypleal merorghder-rrpe two strake
engme. This means thar a dual micrope
wnaratbaticn oA b |.'|1|.':_gr|-='|' than carment
Esictory mogarelider opoons,

Thee use aof microjects has becoms an
attraceve opon for lhunching sngle
st alidiers of wp o 13m wingspan il
o commnes are used. Acangle engine
coald bee geesd foor a sostaareer or “mrho”
st [ rend ome at fast!] but iiven che
simplicity of the insmllanon, self unch
nt:-ihl:.‘:_ and gl il e r{'iil,llll.‘l.:llll,,‘!.' &
reliabilicy of twio engines, it 15 belisved
the single engine opion will have
limired appeal.

The rempimder of thas arvicle apphes
tosingle sear liders ef upoo 18m
wangspan and g werghs up o A
I had fong been following the small
turhine developments by looking at the
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il i B A Jet Internanonal, When the
wilvertsed chrost gor o around 20k

| beseran es thimk seriously abeour rhe
prossibilitees Then s the clip ol Bob
Carleon’s Jer Silent o che wel and, i
respodise, posted the starcment *1 lave
seen the futare ol jjlidiu!:." v s Tl
el com rl.':-:|::-e'|r|-:!|.'|:|-:'u wath Boks el |
think we vwe him a debr of gradoade for
his pioneering work.

Thie Silene has o pross wegdlie of 280Ky
(638 poumds) avd Bolyis usiog 2 x kg
ehrs e, Porformine: seems i b
quuire sdeaguine. Since secing Bolys filn
clip v boen saiting for mana ot imers
e e with higher theose enepes
suitaldi for the heavier convenrional
sailplanes

Lineil very recently 23 5k wag the
||':!!|'||.'.'-?I it pronduction eamrine you
ovruled |.|-l|r:\.' (ANET Metherknds f]t:.'lnFm.'-
1. T heis as r||:!r\f_r-|r|:|| | mianle conies
with st iomer e Ansrali hoe the
Psanesram tnco some preblens and ghe
prromised 15+ kar emiines never nade it
eniter presducteon boefore the brisanes closed
= dongs, Hlowever the Lln'xilr{m"r Timmil 2
way of inercasing che throse on che AMT
T35 Ky eogane o asound 275K g by sene
suhithe intermal modifcanons w rhe s
e rt;'lll'l-lll.‘hi'ill.' the L'llg:’iru.',

T P e e fyal sfare, dut
propane as | don't think we meed the
prasgibiilities of fucl-air coplosions should
tijer{' fi= 4 Propre leak Thas liadd been
rried before, bur ome of the consequences
al et fue | inamead of propane 35 that
v necd spark ipmninon mseead of
alow plig o et relidhle stares every
nme. This had ¢ouded problems as che
g|1;1r|{ I':riug hiasd been cousing vesecs of
the digiral engine controller during the
st sepeence: This |'l1'|l!‘.=|-'.'|!|l Feas ey
remedied by rewinmg the spark cireait
haek o the battery om its own sepunne
circuit, The spark wie itsell 15 hased on
mioide] ;Iil‘|1.:;_l-l1L' 5._-|‘1:||-|.. ig"_'ni.[:lm pares

S movwe have st Dl eleconic
start, spark igmimon engine producmg
aroasmad 27,5 B {605 pouned s} thrusy thar
iz che same sz ax Bol Caroon’s 20 KOG
|44 praanids] throse engimes

Twe ol these enganes are alwar mocbe
firted ooy Vires (AT T, intially
ficed o saddd le bodred o chas pick ape
o for the existimg TUH motor presd

{hice power on resting his been damae

we'll arrange o receace them.

Socwhar wall b ghe claractensoie of
cle: Vetus A 1767T)7

The empty mass ol the ghider s 270k
(5594 powneds), The ennnes are around
3 ke 00 prandds) sach wich clectrie
el pomps and spark eniton woiss,
That makes roaghly | 2R, or abour
Zovand a hal - povnds tor the while
enstatlanaen inclodusg some structenl
reinforcemeent around the rurdedeck
Freabi=i wpivel fimesl !J:I:_I'. i thie trin__l_n;'
ws e ey werehe to 282k (6204
pouinds) plos e wershs of the fuel
carrred

Culowlanons show thar abour $Ky (54
[H::ll.lul.h:l.. ara liecle mre dhian a |::|'|'|||1|
of fuel 18 |'r\-:;||irl.:|.‘| {or taked ] and climb
for 2006 feer. Thys comprares favorably
with o leonch behind o Piper Pawnee
which takes about the same e and
hurns afsowr & po s licers (abour 15102
eallons] of aves,

Retrieve cratse will e abour 0.3 Ky
or 2 eds ol g |llruz|1| ol el e [Her
g, s athow 20 R {44 poomlds or
mu!_lhi:\.' 2 :_f.gll-::n*i 3ol Tuel for ome hoar's
CTUise o9 ene ¢neine ar 5 o 6090 thrust,

Uhiswill By the glider in level e ar
Al S0 100 Rl AR s unocrem a5 o
the besr SLTEICLEY {or bsesr g Tz e Lo
rhe levied Iii.'r-!‘llf CrLimE i NELEEsry il there
arcamcteornbomeal or mrspace i o
o Biierly waan com clamis

S all e need s 30 lieres o absut
o j_I::IHII:II..\- of Tk o !’_:J“!.ll'l tor Lrnnch,

5 galbomes for s HI0=meile eercieve and
i L'uupll.: -::-I--==l'.:.'|3|m:|.-i fear rh.:-llling-.-':lu.'iv:h.
The fipiel wsed ih_ll.‘.l' AL with 515 et
ol The eneme 35 Tubrcaced By o small
amount ol fuel /ol mix bled chrmh the
bearings. " The whele installation with
full fwel will only add 36K, or 635 than
Hi pu:mud:»: trr thes elader.

i :mnl,mr-_'d £ thie pisten Sparog i nod
wlider, the dras cased Iy deploved bue
noa-runing engine will be low due 1o
the sematl cigrine dinmerer and Tack of a
propreller Fhis faor alome makes for easser
operational wee amd increased safery

Ineralbariomy will be casier m l::'.'.iﬁl.'isl_f_'
rlidders as the holes in the stracture w
rerract the engines will e anal] and
maor srucrueal aleragiens will he
avoided, Thersis nohuee norense in e
medss of nom Giting pares. The weighe of
uneengine may ke saved by psing recent




INProvements 1 bartery n_-n_'lmulu_!r_:.' fear
the avienics Sjer st feel pump power
supphies. Safe lichoom cells will replace

2 % 7 A-h 12 v sealed lead acid batrenes
whicl weigh over 3 Ky and can be
replaced By less than 2k of Litliom cells

Thee thrust Toauds wall T dhivided indo
own arens, not one, and & serectoreal
sping will be left on the centreline of the
terledeck.

Preliminary performance calculanons
shiow thar single engine performance
will resule in rares of climb of around
200fpm %o rwe cngines makes for hoghly
desmable redundaney with roas-engined
safiety, Asvmmeteic thrust wall ned be
& problem as che olider s nor hishly
porwered and che engines are close
the centreline. The single enmne best
rare of chimb speed will be around 73
knors while two engine climb speed will
b around 1060 knots ar 630w 850 fpm
|'J|.'|:u.'m11||15 LMk 1lig|:|[ '|l.'I.'i1£|IT. Menlier
speed 1 paricularly crineal and onlke
piston /propelier motorgliders, is well
ahove the stall speed.

Dutlanding avobdamoe will be a
agnificant benefic as only one of oo
crnncs 15 requined oo st for the
glider to flv away from low alomde,
making the probabiliey of autlanding
rernote mdeed, Rerreves will he more
ecopomical than a car/trmler rermeve
faround half che fuel conswmpnon| and
abar one quarter the fuel consumpio
ol an seromow reomeve. The potentially
hazardous autlanding 5 avoided. The
I drag and agromarie naruse of the
Lﬂlgi.nl.' SLAFT PIOCLSS slwould have |'|I.I3£l_'
safery teneefits in this high pilot workload
sirnanion. Tl enrines may sl be started
ansd added wichs na effecr on durabilitg so
starmang the ctgines onentenng the maffic
pramern will give 3 glider troe go-around
capliiliny for thie first nme

Ulee conmnbmation of ahiliny o cope
cwith one engfine filere during launch
and seill l‘lilhh,_ the |1i|;|'| climh :155-:_';'|,| wwell
above soall with ks of eneroy, almdst
complete aviadance of field landings,
andl the previously absear abiliry o po-
aronend when landing (ol pain enrine
safery and redundancy | are expecred o
hrin_s,: h'ugc 5:11;'_1}.' bennislars o -:||:|ri|:|!_=|_

There is a small concern abour
rakeadt rall Illilil'||:|.' e cley with rl:l-ll'i]t!_'_
friction, but comparison with the TOP

thrust ve atrspeed curve shows char ar
above 40km e (22 knows) the jer thrust
exceeds the theust of the TOP. The net
effecr iz tha the et will achieve fift-

ol specd (abour 43 knors) i a shomer
dhisrance than the TOP, which alreads
meets [AR 22 takedT regpuirements
easily at 430 Kg on representative single
seat composioe oliders,

There 35 also the possbility w power
the wheel with 2 small elecrric motor,
again from maodel airplane rechnology:
Thiz will bosost the tnitial pare of the
rakentt roll and alss provide taxiing
cagsalaliny.

Based om B SC model e LAV fighs
experience 1t 15 anocipared char noise
will not be an issue in the tepical case of
overiieht ar full power ac 300m, bur chis
will be resred and confirmed.

TOP expenience shows thar the profle
drag of the racher laree TOP uniris 2 kg
ar 1) boeors where the clean t:’lll.l.-l.'l' |.||‘:|l!
i abest 1h ke Maovneed o the aft wing
moat ared it 15 anticpated that the twin
et instalfarion when extended wall have a
drae incremenc on the ohider ar 100 knots
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of 0L8kg (3% of the clean ghder) or less
(enpines are onlv [3tinm diamerer and
cxrernally are reasonably clean).

For added performance, shghtly
larger cogines of 400 Kyr threst cach
are becormng available. Funee
advancements i mmcropect technology
meany quickly maoke their use pracrical on
heavier, 2-sear satlplanes o,

I'he loge advantare of the
microturbines is the possibiliy
o convert cxistng saillplanes and
miake soaring a real 2 Esrcenmury
sport. Mobody really likes lonch
squenes, dependence om ow palos
aml tows planes, and the hagands and
incomvenience of outandings, The
aim 15 1o o soaring, nor launching or
rerrieving, and we've been stuck with the
inconvenierces becanse the rechnology
of “purtime a lile engine on ™ has been
|.:1-Ei::|ll|_2 e neva

[ anecipace that the oncroterhing
eechnelory outhmed ahove will make
soaring far more accessible, conventent
and safe. It surely needs w be w
contimie w0 thrive e the 21 cenrer.

A

Q: In aviation insurance,

when is a deal not
a deal?

A Where do we start...

Ir:nmr lewsss 2t comeerren ] 1075 nest o el
[F there are hidden deductibles for
[hill:.l‘..'r‘u Ji}-.rl';\-:'.'lr up |:_|.|1|:_||1'|_!:-i. s nol @
dheall I yvou can't get answers o your
questioms, s mot a deal. The list poes
on and o Theat's wivy Asemco, the
only direct pronnader of aviation
insurance, offers conssdonl Goles,
COVETILRE WOLL Can connt on, and service
that doesnt waste your valushle tme

Aviation insurgnce direct from
the source.

Cofl BE8-635-530C tor an immedisio quose,
o UL WAL BRI LE O

for e information and sxperiance 5

e beneelits of deakng Siecs
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