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takeoff manifold pressure of 76 inches,
and MT three-blade, composite-con
struction constant-speed propellers
this doesn't take long, and soon you're
in an 83-KIAS VYSE (best single-engine
rate-of-c1imb speed, the speed used in
climb out to ensure best performance
in case an engine fails). Climb rates

were in the area of 1,500 fpm (it was
62 degrees Fahrenheit/ 17 degrees

Celsius at the 896-foot -elevation

Wiener Neustadt airport); the
engines are remarkable in

their smoothness, and
the visibility out that

huge canopy is excellent. In
cruise at 6,500 feet, power was

set to 85 percent (measured as en-
gine load) and the resultant prop

speeds came out to 2,200 rpm. Fuel
flows came out to 6.3 gph per side. All
this information, plus coolant and fuel
temperatures, is listed on the GI000's
engine display. So is wind direction and
flight endurance. And so is indicated
and true airspeed, which came in at
147 and 164 knots, respectively. With
the standard 89-gallon fuel system, our
still-air range that day would have been
in the neighborhood of 1,050 nm. Not
bad at all.

At 50-percent
engine load, true
airspeed came in
at 133 knots, with
the props turning
at 1,920 rpm and
the fuel flows at

3.6 gph per en
gine. This would
yield a range of some 1,450 nm. For the
1,900-nm Atlantic crossing mentioned
earlier, power was set at 42-percent
load, and the airplane was fitted out
with ferry tanks.

Straight-ahead stalls-clean and
dirty-were almost nonevents. With
power at idle and the control stick held
fully aft, the airplane shook and bucked
slightly, but never exhibited a clean
break or sharp roll-off on either wing.

The Twin Star is designed with both
cruising and training in mind. Embry
Riddle Aeronautical University and
other large flight schools in the Unit
ed States have expressed great inter
est in adding Twin Stars to their train
ing fleets.

This leads us to the Twin Star's sin

gle-engine behavior and performance.
To start off the single-engine perfor
mance demonstration, the airplane
was slowed to approximately 80 knots

with the gear and flaps retracted, simu
lating a post-takeoff condition. Then
the left throttle was closed and the

right throttle advanced to full power. At
VySE' the climb rate at 6,000 feet
showed as 400 to 500 fpm.

The Twin Star's VMC(minimum con
trol speed with the critical engine in
operative) is listed as 68 knots in the
pilot's operating handbook. It's impor
tant to note that the Thielerts, for all
their advanced design concepts, both
drive clockwise-rotating propellers (as
viewed from the pilot's seat). This
means that the Twin Star is a bit unusu

al in that it has a critical engine-in this
case, the left. The critical engine is a
function of several variables, one of
them being the asymmetric thrust pro
duced by the differing p-factors of each
propeller. Because of p-factor, a pro
peller's descending blades develop the
highest thrust levels. The right pro
peller's descending blades create thrust
farther outboard along the wingspan,
where there's much more of a moment
arm from the airplane's center of gravity.
This means the right prop generates
more yawing force when the left engine
gives out than vice versa. Therefore,

losing the left en
gine is more criti
cal to yaw control
in engine-out sit
uations. Other

modern light
twin trainers
don't have a criti

cal engine; they
have counterro

tating propellers, which means that
each engine has equal engine-out
asymmetric forces.

In any event, Feinig said that with
the left engine wind milling, the right
one going full blast, the left wing raised
slightly to create the recommended
zero-sideslip configuration, the right
rudder shoved full forward to the stop,
the gear retracted, and airspeed drop
ping through 65 knots, an uncontrol
lable yaw will begin. This signals the
onset of a loss of directional control,

and therefore VMC'The yaw and its ac
companying roll isn't abrupt or scary,
Feinig emphasized. It's more of a lazy
rolling-off to the left. I didn't elect to
perform a full-blown VMCdemonstra
tion on this flight. Mainly because elfaft
CG concerns, what with our photogra
pher in the backseat.

However, I did fly multiple VMClike
demonstrations with the left-then
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right-propellers feathered, gear and
flaps up, and the opposite engine at full
power. In most cases the airplane buf
feted and stalled before there were any
signs of an uncontrollable yaw or roll.
The loss of directional control took

place nearer 50 knots, and was as
docile as Feinig advertised. In two
demonstrations configured with full
flaps, the airspeed was almost pegged
at the low end of the scale when simul

taneous stall buffeting and VMC yawing
and rolling took place. Heading control
resumed the moment power was re
duced by as little as 10 percent on the
operating engine.

Diamond says that the Twin Star's
winglets explain the airplane's single
engine manners. They help directional
stability, keep rolling and yawing mo
ments to a minimum, and enable quick
recoveries from single-engine drills,
the company says.

Feathering is accomplished by sim
ply flipping the ECU switch to the Off
position. Within a couple of prop revo
lutions the blades feather and come to

a halt. Dubbed an "auto feather" sys
tem, the Twin Star's feathering works
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The avionics package features a two-display
Garmin Gl000. Its mutlfunctlon display can
be zoomed in or out (left) to show a massive

moving map. Diamond's Austrian factory Is
In the dead center of the screen. For now, a

Bendix/King KAP 140 serves as autopilot;
a Garmin unit will soon replace It.

via an electro-hydraulic system with an
unfeathering accumulator. If there's a
loss of power, the ECU sends a signal
that closes a valve controlling the accu
mulator (which stores oil pressure, and
is normally on all the time) and a feath
ering spring drives the prop to feather.
Cycle the ECU back on, and the stored
pressure unfeathers the prop.

Landings are easy. There's no speed
limitation for lowering the landing
gear, so it can be dropped at any time
to help in slowing to the aO-knot target
speed on final. Set power to 35 percent,
extend full flaps and landing gear,
come down final, then reduce power to
20 or so percent as you near the run
way. Trailing-link landing gear makes
for graceful, face-saving arrivals, even
in gusty crosswind conditions.

Powerplants
"I can see the day when there will be no
avgas at all, and the only fuel will be Jet
A," said Christian Dries, chief executive
officer of Diamond Aircraft Industries.

"Already we see avgas prices of five
to six dollars per gallon in Europe, and
as much as eight dollars per gallon

in Italy. Jet-A costs about half as
much." To fit into this Jet-A future,
Dries settled on Thielert engines for
the Twin Star and the DA40s built at
Wiener Neustadt.

These engines are essentially the
same four-cylinder, 1.7 -liter turbo
diesels used in certain Mercedes- Benz
automobiles. Frank Thielert, owner of
the engine company, adds a gearbox
of his own design, replaces the Mer
cedes crankshaft and camshaft with
ones of his own, and installs a cus
tomized ECU-the heart of the Twin

Star's single-lever power controls
and an electro-hydraulic autofeather
system for the propellers. To deal with
the extra heat put out by diesel en
gines, four cooling radiators are also
part of the TAE engine package: an in
tercooler for the intake air heated by
the turbocharger; a radiator for the
glycol-based liquid engine coolant; an
oil cooler; and a heat exchanger for
cabin heating.

Diesels get their fuel economy be
cause they always run lean. A full ex
planation gets complicated, but suffice
it to say that they have comparatively
high compression ratios, get high-pres
sure fuel injection, always run at full
throttle (when the pilot moves the
throttle control, this only changes the
duration of the fuel-injection pulses),
and therefore develop high torque at
low rpm. Unlike a spark-driven ignition
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Specifications
Powerplants 2 Thielert TAE Centurion

1.7-liter. 135-hp
Current recommended TBR 1.000 hr

Propellers 2 MT V-6-A. three-blade.
constant-speed. full-feathering; wood-com
posite with stainless leading edge
cladding. 6 ft. 2 in dia

Length 27 ft 11 in
Height 8 ft 8 in
Wingspan .44 ft
Wing area 177.2 sq ft
Wing loading 20.52 Ib/sq ft
Power loading 13.8Ib/hp
Seats .4
Standard empty weight 2,400 Ib
Maximum takeoff weight 3,748 Ib
Maximum usefulload 1.348 Ib
Payload w/full fuel 778 Ib
Maximum landing weight 3.560 Ib
Fuel capacity. std 89 gal (85 gal usable)
Baggage capacity.

Nose 66 Ib
Aft cabin 100 Ib

system, diesels ignite their (already
lean) fuel-air mixtures with the heat of
compression generated in the cylin
ders. It all adds up to an engine that's
force-fed huge amounts of air, and that
makes the most out of a gallon oOet-A.

Lycoming power
The Thielerts may be efficient, but Dia
mond knows that their service support
in the United States-almost nonexis
tent now-will be a big. big factor in
America's acceptance of the Twin Star.
This prompted Dries to pursue a Ly-

Diamond Twin Star
Model DA42

Standard price: $439,000

Performance

Takeoff distance, ground roll 951 ft
Takeoff distance over 5D-ft obstacle 1.542 ft
Rate of climb. sea level 1.730 fpm
Single-engine ROC. sea level 500 fpm
Projected cruise speed/range w/45-min rsv

(fuel consumption)
@ 84% power. 12.500 ft ....183 kt/1.235 nm

(12.2 gph total)
@ 60% power. 12,500 ft .... 157 kt/1.442 nm

(8 gph total)
Maximum operating altitude 18.000 ft
Landing distance over 5D-ft obstacle 1.640 ft
Landing distance. ground roll 950 ft

Umlting and Recommended Airspeeds
v MC (min control w/ critical engine

inoperative) 68 KIAS

VSSE (min intentional one-engine operation)
.................................................... 83 KIAS

Vx (best angle of climb) 76 KIAS
Vy (best rate of climb) 76 KIAS
VYSE (best single-engine rate of climb) .

................................................... .83 KI A S

coming option for the American mar
ket, which is now in flight test. Service
and parts for Lycoming engines are
everywhere in the United States, and
every mechanic worth his salt knows
them inside out.

A proof-of-concept airplane with
two lBO-horsepower Lycoming 10-360s
is now flying in Austria. Feinig offered
me a ride in the Lycoming Twin Star,
and it proved to be a hot rod of the
highest order.

And why not? It's got 90 more horse
power than the Thielert-powered

VA (design maneuvering) 127 KIAS
VFE (max flap extended) 131 KIAS
VLE (max gear extended) 197 KIAS
VLO (max gear operating)

Extend 197 KIAS
Retract 197 KIAS

VNO (max structural cruising) 159 KIAS
VNE (never exceed) 197 KIAS
VR (rotation) 69 KIAS
VS1 (stall. clean) 62 KIAS
Vso (stall. in landing configuration) ..56 KIAS

For more information, contact Diamond
Aircraft, 1560 Crumlin 5ideroad. London.
Ontario N5V 152; telephone 800/359-3220;
Web site (www.diamondair.com); e-mail
sales@diamondair.com

All specifications are preliminary. subject to
change, and based on manufacturer's calcu
lations. All performance figures are based on
standard day. standard atmosphere. sea
level. 'gross weight conditions unless other
wise noted .

DA42. The Lycoming Twin Star stood
out on the ramp because of its engine
cooling inlets-large vertical slits in the
engine cowlings. Thielert-powered
cowlings have single horizontally ori
ented cooling inlets.

You notice the extra power as soon
as you advance the throttles on takeoff.
1 could barely keep the Lycoming Twin
Star on the runway by the time liftoff
speed came. During climbout 1 had to
reduce power to keep the thing from
getting into the yellow arc. We had the
vertical speed indicator pegged at

---- ',-r ....... "

Lycoming
iSO-horsepower

10-360 engines are
being tested on this

proof-of-concept
Twin Star. Designed
with the American

market in mind, this
airplane burns
avgas and has
conventional engine
controls.
Certification should

come by mid-2005,
and performance
should be

Impressive.
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2,000-plus fpm-and we were flying 40
knots faster than VySE'

For a demonstration of cruise flight,
the throttles were pulled back to 20
inches, and the props set to 2,100 rpm.
That's about 55- to 60-percent power in
a typical 10-360 installation in a typical
airframe. But in this airframe-limited

to the DA40's 161 KIAS VNE-the result
was 155 KIAS.Six knots below redline!

Works in progress
Although the DA42 is certified in Eu
rope, it's still very much a project in
evolution. Diamond expected Euro
pean IFR certification by mid-October
2004, and certification for known icing
using the TKS weeping-wing system by
December 2004. But before the antici

pated U.S. certification, Diamond faces
other big challenges.

One centers around the heat gener
ated by the Thielert engines. The inter
coolers haven't been able to keep up
with engine intake heat rises at alti
tudes above 12,000 feet. This overheat
ing in turn causes the ECUs to auto
matically limit power in order to pre
vent engine damage. Engineers are
talking about redesigning the cowlings
to boost airflow over the intercoolers.

Keeping the liquid coolant sufficiently
under control to prevent cylinder hot
spots is another concern. So far, Dia
mond has achieved success by pressur
izing this cooling system.

The Thielerts also need their TBRs

(time between replacements) upped
from the current 1,000 hours to 2,400
hours. The TAEs aren't overhauled;
they're replaced with new engines
when their times are up-at a cost of
$25,000 per engine. Diamond is confi
dent this TBR increase will happen,
based on encouraging test results.

Expanding the speed envelope is an
other issue. At this writing, Diamond is
seeing maximum cruise speeds of 172
knots for the Thielert-powered Twin
Star. By tweaking the airframe, a boost
to the goal of 183 knots is anticipated.
This could involve a re-rigging of the
flaps and stabilator, a change of pro
peller pitch, and changes to the shape of
the nacelles to eliminate cooling drag.

Then there's the Lycoming option.
There's much work to be done with this

project, and meeting the projected U.S.
certification date of summer 2005 will

be a daunting task indeed. When it's
finished, though, customers can look
forward to what promises to be one of

the best-perfonning light twins in gen
eral aviation history.

But in spite of what it sees as tempo
rary setbacks, Diamond remains un
failingly confident in the future. Duck
ing in and out of Diamond's "Katana
Kafe" on the cold September day I visit
ed, Dries recounted the company's
steady progress. How 400 airplanes a
year leave the factory. How one year
ago there were 100 employees; now
there are 400. How a new composite
production facility was recently com
pleted. How the Canadian factory in
London, Ontario, builds one airplane a
day. How more than 3,200 Diamond
airplanes have been manufactured
over the years. And how the D-JET, a
low-cost, 315-knot single-engine busi
ness jet will go to market in 2006. You
get the feeling that this is a company on
the move, riding the crest of a new
wave of entrepreneurship that's rising
in central Europe. It will certainly be in
teresting to watch the Twin Star pro
gram unfold in the United States. It has
the potential to rekindle the static
light-twin market. ACR\

E-mail the author at tom.horne@

aopa.org


