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By Fred George

Fai rc h ild Do rnier ’s Envoy 3 Co r p o r ate Shuttle is bus i ne s s
a v i at ion for the masses. Even though this ai rc r a f t ’s cru i se
s peed se l d om tops 400 KTAS, when com p a red to traveling

by ai r l i nes, it can shave ho urs off trips.
Why? It’s Bus i ness Av i at ion 101. When com p u t i ng the actual

e l a p sed time of a bus i ness trip, the clock begins upon le a v i ng hom e
and halts with a we l c om i ng han d s h a ke at the destinat ion. So when
t r a v e l i ng by ai r l i ne, you have to con s id er drive time and parking ,
t he newly instituted two-ho ur check-in rituals pr ior to depart ure ,
ai r s ide cong e s t ion at major carr ier- served ai r p o rts, snail ’s-pace lug-
gage han d l i ng, and then more drive time at the destinat ion. As
a re sult, on many sho rt-haul trips, a four- w he e led, 0.1 Mach
Dai m ler C h ry s ler Con c o rde could beat the four- eng i ne Con c o rd e
S S T.

W hen the point - t o - p o i nt time savings of a corporate shuttle ,
such as the Envoy 3, is com p a red to ai r l i ne service, the corporat e
s h u t t le wins hands down. Fill up all the se ats on the corporate shut-
t le and it’s also likely to be less expensive per passeng er than com-
m ercial ai rf a re .

S ho rt-haul indeed is the $13.5 mil l ion Envoy 3 Co r p o r at e
S h u t t le’s strong suit. True to Do rnier ’s STOL heritage, the Envoy 3
c an oper ate out of 4,000-foot runways on missions up to 600 nm,
enab l i ng it to use clo se-in general aviat ion ai r p o rts. It climbs direc t-
ly to its FL 350 service ceil i ng in 17 to 20 minutes and cru i ses ab o u t
as fast as a Citat ion II. The Envoy 3 is slower than most other com-
petitively priced bus i ness jets, but it has much bet t er packaging
e ff i c ien c y. While its exter ior dimen s ions are slightly larg er than a
su per- m idsize bus i ness jet, the Envoy 3’s net - us ab le cabin dimen-
s ions are virtually id entical to tho se of a Gulfstream III .

Fuel eff i c iency is an o t her of the Envoy 3’s assets, especially com-
p a red to jets with similarly sized cabins. The re a s on is simple: The
Envoy 3 weighs less when full than the G-III weighs when empty.
Com b i ne fuel-miserly Pratt & W h i t ney Canada PW306B tur b o-
f ans with lower weight and the re sult is 35- to 40 - perc ent lower fuel
c on su m p t ion on sho rt - r ange mission s .

T he Envoy 3, howe v er, isn’t only a sho rt - h a u ler. Glance at the
a c c om p an y i ng Rang e / Pa y lo ad Pro f ile chart. When needed, the

Envoy 3, fitted with auxil i a ry tanks, can fly more than 2,000 nm, as
i n d i c ated by the dashed lines. It just takes a couple more ho urs to
g et there than in a Gulfstre a m .

T he cabin int er ior can be con f i g ured with 19 to 32 se ats with
s t an d a rd ai r l i ne galle y, overhe ad bins and lavat o ry. Another popular
c on f i g ur at ion feat ures 16 to 22 bus i ness-class se ats, again in ai r l i ner
c on f i g ur at ion. When outfitted with 12 to 14 se ats in executive con-
f i g ur at ion and high-end furni s h i ngs, the Envoy 3 would almost
pass for a Gulfstream, except for the lack of the large oval window s .

R eg a rd less of con f i g ur at ion, the Envoy 3 is an ai r l i ne - t o u g hene d
w o r k ho r se, one that ’s designed to fly 10 to 12 legs per day, 3,000 +
ho urs per year. More than 100 328 J E Ts will be in ai r l i ne service by
t he end of this month. The ai rcraft has a 50,000 - ho ur / 65,000 - c y c le
design life. (Note: The 328 J E T ’s cert i f ied ceil i ng is FL 310. For the
Envoy 3, each flight above FL 310 up to FL 350 counts as two
c y c les.) A special low - u t il i z at ion mai nt enance program for corpo-
r ate oper ators assures that old age won ’t catch up with the Envoy 3
b e f o re the cycles and mile s .

T he Envoy 3, though, is very much a ni c he ai rcraft, one best su i t-
ed to the corporate shuttle mission. How well it perf o rms this mis-
s ion is the su b j ect of this re p o rt .

A short-haul corporate commuter with a Gulfstream-like cabin

F a i rchild Dorn i e r
Envoy 3

The Envoy 3’s strong suit is short-haul, small airport operations.
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These three graphs are designed to be used together to provide a broad preliminary view of the Envoy 3’s perform a n c e . Do not use these data for flight planning. F o r
a complete operational analysis, use the A p p r oved Aircraft Flight Manual, Operational Planning Manual and other flight planning data supplied by Fairchild Dorn i e r.

Time and Fuel vs. Distance — This graph shows the performance of the Envoy 3 long-range cruise and high-speed cru i s e . The numbers at the hour lines indicate the
miles flown and the fuel burned for each of the two cruise profiles. Each of the hour points is based upon specific mission data supplied by Fairchild Dorn i e r.

Specific Range — The specific range of the Envoy 3, the ratio of miles flown to pounds of fuel burned (nm/lb), is a measure of fuel efficiency.

R a n ge / P ayload Profile — The purpose of this graph is to provide simulations of various trips under a variety of payload and airport density altitude conditions, with the
goal of flying the longest distance at high-speed cru i s e . The payload lines are plotted from individual mission profiles with several data points, ending at the maximum
r a n ge for each pay l o a d . The time and fuel burn dashed lines are based upon the long-range cruise profile shown on the Time and Fuel vs. Distance chart . The ru n w ay
distances are computed using flaps 12-degrees configuration.

Envoy 3
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Structure and Systems
T he pr i m a ry fuselage stru c t ure, including
most of the pre s sure vessel, is man u f a c-
t ured from con v ent ional, high-streng t h
aluminum. The main ent ry door is a plug
design with int egral ai r s t air and step
lights. The door measures 5.6 feet by 2.3
f e et, qualifying it as a Ty pe II emerg en c y
exit. Across from the main ent ry door on
the right side is a 3.0-by-1.7-foot Type III
emergency exit. Aft of the wing on the left
s ide of the cabin is an ad d i t ional Ty pe III
emergency exit. 

An aft right-side galley service door,
m e a sur i ng 4.1 by 1.7 feet, also serves as a
Ty pe II emerg ency exit. If all else fail s ,
passengers can exit the aircraft through the
c ab i n ’s aft baggage com p a rt m ent access
door and then out the 4.6-by-3.0-foot
baggage com p a rt m ent door. Pilots can
eg ress through their own overhe ad emer-
gency exit hatch in the cockpit.

T he Envoy 3, a der i v ative of the
F ai rc h ild Do rnier 328JET com m u t er ai r-
l i ner, is Do rnier ’s third ai rcraft ser ies to
have the firm ’s TNT wing, an ab b re v i a-
t ion in Germ an roughly tran s l at i ng int o
“ ad v anced tec h n o logy wing.” The TNT
design has a high-lift, low-drag, medium
c ru i se speed ai rf o il shape that ’s light in
weight, with large int ernal fuel volume
and low man u f a c t ur i ng cost. The first an d
second uses of the TNT wing were on the
Do228 and Do328 turboprops.

On the 328, the TNT wing pro v id e d
e x c e l lent lift-to-drag up to 335 KTAS an d
0.57 Mach cruise speeds. At higher speeds,
a strong sonic shock wave forms on the

i n b o a rd wing sec t ion and drag rise s
sharply. MMO was limited to 0.59 Mach —
too slow for a jet.

To remedy the pro b lem, Do rnier eng i-
ne ers leng t hened the inboard flap cho rd ,
e ff ectively dec re a s i ng the overall thick-
ne s s - t o - c ho rd rat io. The pro p o rt ionat e l y
t h i nner inboard wing rai sed the indicat e d
ai r s peed at which the shock wave occur s ,
t hereby re d u c i ng high-speed drag rise .
This allows the aircraft to cruise up to 400
KTAS and enabled Fairchild Dornier to up
the MMO redline to 0.66 Mach.

T he cent er piece of the TNT wing ’s
structural design is a monocoque wing box
t h at forms most of each outboard wing
sec t ion, a feat ure that eliminates con v en-
tional main and aft spars. The box has top
and bottom wing panels mil led out of
thick aluminum plate to produce stre s se d
skins with integral stiffeners. After milling,
t he top and bottom plates are curved to
c on f o rm to the desired ai rf o il shape .

R e l atively thin side and end panels are
m ated to the curved top and bottom sec-
t ions to form the box. Int ernal, diagona l
c ross braces add even more stiff ness. The
w ho le assembly has very few fastener s ,
thereby reducing labor hours.

T he inboard sec t ion of the wing, which
connects the engines and outboard wing to
the fuselage, has conventional main and aft
stub spars.

Composites are used extensively in sec-
on d a ry stru c t ures, such as the nose cone ,
aft fuselage, tail, wingtips, fairings, control
surfaces and even the aft pressure bulkhead
— a first for Fairchild Dornier.

T he Envoy 3’s fuel system is uni q u e ,
m ainly bec a use of the ai rc r a f t ’s high-
m o u nted, slightly an hedral wing. The
feeder tanks are near the tips. The inboard
and outboard wing fuel tanks su pply the
f e e d er tanks by means of tran s f er jet
pumps. The feeder tanks su pply the
eng i nes by jet pumps, su pp le m ented by
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Tradeoffs are a reality of aircraft design, although engineers attempt to optimize the blend of capabilities,
p e r f o rmance and passenger comfort .

In order to port r ay graphically the strengths and compromises of specific aircraft, B / C A compares the
subject aircraft to the composite characteristics of other aircraft in its class, computing the percentage
differences for the various parameters.We also include the absolute value of each parameter, along with
the relative ranking, for the subject aircraft within the composite gr o u p .

For this Comparison Profile, B / C A included the Fairchild Dornier Envoy 3, Embraer Legacy Shuttle and
Bombardier Corporate Je t l i n e r. The Envoy 3’s retail price is a considerable discriminator.

Comparison Profile
( Percent Relative to A ve r a ge )

The Envoy 3’s aft luggage bay, also accessible
through a door in the aft cabin, has a 229-cubic-
foot, 1,653-pound capacity.
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DC - p owered boost pumps for eng i ne
s t a rt i ng, cross feed and jet pump fail ure. All
t he jet pumps use high-pre s sure fuel,
b y p a s sed from the eng i ne - m o u nted fuel
pumps, for motive flow. The warmth of the
motive flow also eliminates the need for
fuel he at ers or anti-ice fuel ad d i t i v e .

A sing le - p o i nt pre s sure re f u e l i ng port in
t he right wing le ad i ng edge, with se lec t ab le

refuel quant i ty, is used for normal re f u e l i ng .
A l t ernat i v e l y, the ai rcraft can be re f u e le d
t h rough overw i ng ports by ho se nozzle s .

T he optional $591,000 exten d e d - r ang e
t ank kit adds 3,008 pounds of fuel capacity,
t h us exten d i ng range by as much as 600
nm. It also adds 580 pounds of empty
weight, which explains why the dashe d
r ange lines for the exten d e d - r ange ver s ion
on the Rang e / Pa y lo ad Pro f ile are off set
f rom the ends of the solid range lines for
t he stan d a rd range con f i g ur at ion. The
e x t en d e d - r ange kit consists of one forw a rd
and two aft con f o rmal fuel tanks atop the
f uselage, associated plumbing, fuel pro b e s
and electrical boost pumps, plus an auxil-
i a ry tank refuel panel in the forw a rd, right
l an d i ng gear pod. The exten d e d - r ange fuel
system is fully int eg r ated with the EICAS
and incorporates a new fuel-cont rol pane l
on the overhe ad pane l .

T he electrical system has both AC an d
DC gener ators and main circuits. The
eng i ne - m o u nted, brus h less AC alternat o r s
produce wild fre q u en c y, 115 VAC for high-
c urrent draw equipment, such as the mai n
left- and right-side hydraulic pumps, wind-
s h ield he at and cert ain anti-ice systems. DC
p ower is used for most of the avionics, bat-
t ery charg i ng, fuel boost pumps, stan d b y
r i g h t - s ide hydraulic pump and lights.
R eg u l ated 400 Hz, 26 / 115 VAC, pro d u c e d
by 300 VA DC to AC invert ers are avail ab le
for cert ain ai r l i ne - s pec avionics com p o-
nents, such as TCAS and Enhan c e d
GPWS. Two stan d a rd 40 AH NiCad bat-
t er ies are installed, but 43 AH NiCads are a
no-cost option. An STC for Con c o rd e
se a led le ad - a c id bat t er ies is under develo p-
m ent. Some oper ators, including some ai r-
l i nes, have alre ady installed Con c o rde le ad -
a c id bat t er ies on field appro v a l s .

D u a l - p o s i t ion lights pro v ide dispat c h
re d u n d an c y. There are 450 - w att lan d i ng
lights in the lan d i ng gear pods and two 150 -
w att taxi lights on the nose gear strut. The
package includes ice det ec t ion and emer-
g ency exit lights, along with top and bot-
t om ro t at i ng beacons and wingtip and tail
s t robe lights. Logo lights are an $18, 500
o p t ion .

Left- and right-side hydraulic systems
p ower the lan d i ng gear, ground and ro l l
s p o ilers, wheel brakes, nose w heel steer i ng
and wing flaps. One-half of the gro u n d
s p o ilers is oper ated by each hydraulic sys-
tem. The left hydraulic system norm a l l y
p owers the lan d i ng gear, but the right sid e
also can extend the gear if the left side fail s .

T he wheel brakes are normally powere d
by the left hydraulic system, backed up by
t he right hydraulic system. Emerg en c y
b r a k i ng is avail ab le by means of accumula-

tor pre s sure. The Envoy 3 uses the same
MLG wheel pods as the Do 328 tur b o pro p .
For more stoppi ng power, larg er whe e l s ,
ro b ust carbon brakes and low - pro f ile tire s
were fitted to the jet. A brake temper at ure
m oni t o r i ng system alerts the crew dur i ng
quick turns if the brakes are too warm after
l an d i ng for ad e q u ate re j ected take o ff
perf o rm an c e .

T he flight cont rols are manually oper at-
ed, with roll cont rol augmented by
hydraulically powered roll spoilers for
en h anced, low - s peed roll autho r i ty. The
Envoy 3 is fitted with autom atic gro u n d
s p o ilers, but not flight spoilers. A servo tab
on the ru d d er, which functions only below
160 KIAS, reduces pedal force below 160
K IAS. Above that speed, the servo tab is
lo c ked out to pre v ent over s t re s s i ng the ver-
tical fin.

Air con d i t ioni ng is pro v ided by two ai r
c y c le machines mounted atop the fuse l a g e ,
f o rw a rd of the wing and bene ath the aero-
d y namic fai r i ng. The system feat ures two-
z one temper at ure cont rol, including a limit-
e d - r ange cabin therm o s t at .

A set - an d - f o rg et digital pre s sur i z at ion
c ont ro l ler modulates outflow valves to con-
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B/CA Equipped Price . . . . . . $ 1 3 , 5 0 0 , 0 0 0

C h a ra c t e r i s t i c s

Wing Loading . . . . . . . . . . . . . . . . . 8 0 . 2
Power Loading. . . . . . . . . . . . . . . . . 2 . 8 5
Noise (EPNdB). . . . . . . . 7 1 . 1 / 8 9 . 8 / 9 1 . 1
S e a t i n g . . . . . . . . . . . . . . . . . . 2 + 1 8 / 3 2

Dimensions (ft/m)

E x t e rn a l . . . . . . . . . . . . . See Three Vi ew s
I n t e rn a l

L e n g t h . . . . . . . . . . . . . . . . 3 3 . 9 / 1 0 . 3
H e i g h t . . . . . . . . . . . . . . . . . . 6 . 2 / 1 . 9
Wi d t h. . . . . . . . . . . . . . . . . . . 7 . 2 / 2 . 2

T h ru s t

E n g i n e. . . . . . . . . . . . . 2 P&WC PW306B
O u t p u t . . . . . . . . . . . . . . . . . 6,050 lb ea
Flat Rating OAT ° C . . . . . . . . . . I S A + 2 0 ° C
Inspection Interva l . . . . . . . . . . . . . . . O C

Weights (lb/kg)

Max Ramp . . . . . . . . . . . 3 4 , 7 8 9 / 1 5 , 7 8 0
Max Ta ke o f f . . . . . . . . . . 3 4 , 5 2 4 / 1 5 , 6 6 0
Max Landing. . . . . . . . . . 3 1 , 7 2 4 / 1 4 , 3 9 0
Zero Fuel . . . . . . . . . . . 2 8 , 8 1 4 / 1 3 , 0 7 0 c
BOW . . . . . . . . . . . . . . . . 2 0 , 8 4 8 / 9 , 4 5 6
Max Pay l o a d. . . . . . . . . . . . 7 , 9 6 6 / 3 , 6 1 3
Useful Load . . . . . . . . . . . 1 3 , 9 4 1 / 6 , 3 2 4
E x e c u t i ve Pay l o a d . . . . . . . . 3 , 6 0 0 / 1 , 6 3 3
Max Fuel . . . . . . . . . . . . . 1 1 , 1 5 4 / 5 , 0 5 9
Payload With Max Fuel . . . . 2 , 7 8 7 / 1 , 2 6 4
Fuel With Max Pay l o a d . . . . 5 , 9 7 5 / 2 , 7 1 0
Fuel With Executive Pay l o a d1 0 , 3 4 1 / 4 , 6 9 1

L i m i t s

M m o . . . . . . . . . . . . . . . . . . . . . . 0 . 6 6 0
F L / V m o . . . . . . . . . . . . . . . . FL 230/300
P S I . . . . . . . . . . . . . . . . . . . . . . . . . . 7 . 5

C l i m b

Time to FL 370 . . . . . . . NP (FL 350 limit)
FAR 25 OEI Rate (fpm/mpm) . . 7 6 0 / 2 3 2
FAR 25 OEI Gradient (ft/nm) . . . . . . . 2 8 1

Ceilings (ft/m)

C e rt i f i c a t e d . . . . . . . . . . 3 5 , 0 0 0 / 1 0 , 6 6 8
All-Engine Serv i c e. . . . . . 3 5 , 0 0 0 / 1 0 , 6 6 8
Engine-Out Serv i c e . . . . . . 2 4 , 7 0 0 / 7 , 5 2 9
Sea Level Cabin . . . . . . . . 1 8 , 5 0 0 / 5 , 6 3 9

C e rt i f i c a t i o n . . . . . . . . . FAR 25 A 87, 1 9 9 9
JAR 25, C h a n ge 14, 1 9 9 9

Envoy 3

Envoy 3
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t rol the 7.5 psid pre s sur i z at ion system (6.75
p s id for FL 310 - c ert i f ied ai rcraft). Fai rc h il d
Do rnier originally planned to off er an
o p t ional int erface to the FMS for fully
a u t om atic pre s sur i z at ion cont rol, but few
c us t om ers expre s sed an int erest in paying
for the eng i ne er i ng costs.

Ice and rain pro t ec t ion is com pre hen s i v e
and eff ective. Pne u m atic deice boots pro-
t ect the wing, vertical fin and ho r i z ont a l
s t ab il i z er le ad i ng edges. Wild fre q u ency AC
is used for anti-ice he at ers on the wind-
s h ields, plus ru d d er and ele v ator ho rns. The
ang le - o f - attack, pitot, total-ai r- t e m per at ure
and ice det ector probes use DC power for
anti-ice he at ers. Bleed air is used for eng i ne
anti-ice. Wi n d s h ield wipers are used for
r ain re m o v a l .

F i re pro t ec t ion is an o t her ro b ust system.
T here are two fire bottles, with remote dis-
c h a rge indicators in the cockpit, for each
eng i ne. The APU has its own fire bottle .
T he lavat o ry has a smoke det ector and its

own fire bottle. The aft baggage com p a rt-
m ent may be rated as a Class C baggage
c om p a rt m ent if equipped with the avail ab le
f i re det ec t ion and dual bottle exting u i s h i ng
system, a 66-pound, $54,000 option. One
h and fire exting u i s her is installed in the
c o c k pit and two more are lo c ated in the
c ab i n .

Two 77-cubic-foot emerg ency oxygen
b o t t les are installed in the right main lan d-
i ng gear pod with easy access for re f il l i ng .
T he cockpit is fitted with quick-donni ng
masks with inflat ab le harne s ses. Each pas-
seng er has a dro p - d own mask cont ai ned in
an overhe ad com p a rt m ent. Medical oxygen

is avail ab le through a port in the cab i n
o v erhe ad .

Cabin Comfort 
and Passenger Amenities

T here are many ways to con f i g ure the
Envoy 3’s 1, 183-cubic-foot cabin. One pop-
ular con f i g ur at ion is the quick-change int e-
r io r, which comes with stan d a rd ai r l i ne
coach-class se ats. In low - d en s i ty se at i ng
c on f i g ur at ions, the se ai r l i ne - s ty le int er io r s
may include forw a rd and aft large volume,
su pp le m ental luggage clo sets for passen-
g ers’ carry on items, such as wint er coat s ,
b r ie f c a ses, hang i ng bags and laptops.

www.AviationNow.com/BCA

Business class configuration accommodates up to 22 passengers with room to be productive en route.

Except for the large oval windows, the Envoy 3’s cabin can be a virtual clone of that of a Gulfstream
III, complete with triple seating areas, credenza, work tables and office-in-the-sky equipment.

Several galley configurations are available.
Options include microwave and convection ovens.
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Laptop power outlets are popular. One
o per ator is con f i g ur i ng an Envoy 3
Co r p o r ate Shuttle with a multi-channel ai r-
t o - g round phone and dat a - l i nk system.

Oper ators may cho o se to eliminate the
o v erhe ad luggage bins for more he ad ro om
above the se ats. If the overhe ad bins are not
i n s t a l led, the y ’ re off the ai r p l ane nearly per-
m anent l y, saving about 63 pounds of empty
weight. Howe v er, the passeng er serv i c e
u nits, with re ad i ng lights and emerg en c y
o x y g en masks, re m ain in place.

F ai rc h ild Do rnier ’s Ober p f a ff en ho f en an d
San Ant onio com p let ion cent ers, an d
AvCraft Com p let ions at Ty ler, Texas, off er
q u i c k - c h ange int er iors that ret ain the
Envoy 3’s ai r l i ne con f i g ur at ion sidewall an d
f lo o r- m o u nt se at at t a c h m ent rails. The
q u i c k - c h ange kit has a re i n f o rced floor that
a l lows the stan d a rd ai r l i ne se ats to be
removed so that plint h - b a se, fully art i c u l at-
i ng bus i ness ai rcraft se ats can be mount e d
to floor se at tracks. B/E Aerospace, form er-
ly known as Aircraft Modular Products, is a
popular su pp l ier of such se at s .

T he quick-change kits also include mod-
ular sidewall panels with int egral pull-out
w o r k t ab les, individual video moni t o r s ,
a u d io jacks and cup ho l d er s .

A 2.2-inch-thick plug may be installed in
t he off set, dro pped ai s le to cre ate a flat flo o r,
with 6.0 feet of peak he ad ro om. Most oper-
ators cho o se to leave the ai r l i ne galley an d
l a v at o ry installed in either con f i g ur at ion ,
b ec a use of the com p le x i ty of chang i ng over
t he electrical and plumbing systems.

T he ent i re quick-change kit is designe d
to be installed in one overnight mai nt e-
nance shift.

F ai rc h ild Do rnier com p let ion cent ers also
o ff er a full executive con f i g ur at ion int er io r,
i n c l u d i ng a perm anently installed, lowere d
f l at floor that adds 195 pounds. This

i n c re a ses overall he ad ro om by 2.2 inche s ,
but it pre v ents the ai rcraft from being
resold as an ai r l i ner bec a use it’s not com p at-
i b le with ai r l i ne se at mount s .

In high-altitude cru i se, the maximum
n o i se level in 75 perc ent of the passeng er
se ats does not exceed 78 EPNdB, accord i ng
to the Envoy 3 product spec i f i c at ion. No t e
well: No i se levels can easily reach the mid -
80 dB range dur i ng take o ff and climb out in
s ome se ats aft of the eng i nes, accord i ng to
B / C A e s t i m ates. Fai rc h ild Do rnier off er s
se v eral optional int er ior soundpro o f i ng
packages, rang i ng in weight from 200 to 400
pounds and costing up to $226,000. Flight
E n v i ron m ents furni s hes the he a v iest an d
most eff ective sound-dead eni ng system.

T he Envoy 3 has 229 cubic feet and 1, 653
pounds of baggage capacity. The aft bag-
gage com p a rt m ent, accessible through a
l a rge external door with a low sill he i g h t ,
may qualify as a Class C com p a rt m ent if the
o p t ional fire and smoke det ec t ion and dual
f i re - e x t i ng u i s h i ng bottles are installed. All
v er s ions of the Envoy 3 come with an aft
baggage com p a rt m ent access door as stan-
d a rd equipment. Fai rc h ild Do rnier off i c i a l s
a re explo r i ng whet her having the access
door may com prom i se the Class C fire rat-
i ng of the aft com p a rt m ent .

Inflight Evaluation
B en White, Fai rc h ild Do rnier ’s chie f
d e m on s t r at ion pilot, and Je ff Mont g om ery,
a senior demon s t r at ion pilot for the firm ,
s howed B / C A t he Envoy 3’s feat ures dur i ng
preflight inspec t ion at Fai rc h ild Do rnier ’s
flight oper at ions base in Wi n c he s t er, Va .
Most ground inspec t ion items are done by
l i ne service per s onnel every 14 calen d a r
days, including chec k i ng the eng i ne oil le v-
els. There f o re, daily preflight cho res are re l-
atively brief, with most items accessible
f rom ramp level, such as air data pro b e s ,
hydraulic accumulator pre s sure indicat o r s ,
and visual tire and leak checks. A sho rt
s t e p l ad d er, howe v er, is helpful for chec k i ng
t he eng i ne inlets and exhaus t s .

White pointed out that the Envoy 3 has
an external panel that allows the APU to be
shut down in case of fire. This perm i t s
o per at ion of the APU without having a pilo t
in the cockpi t .

S t r a ppi ng into the left se at of the cockpi t ,
i t ’s app a rent that human factors were a high
pr io r i ty for the Envoy 3/ 328JET eng i ne er-
i ng team. The cockpit windows are larg e ,
pro v id i ng an excellent field of vie w. There’s
p lenty of ro om for na v i g at ion chart - b o o k
storage and cockpit su pp l ies. The overhe ad
p anel design is int u i t i v e .

T he demon s t r at o r, con f i g ured as a 32 -
p a s seng er corporate shuttle, had a 20, 837 -

pound BOW, right in line with number s
quoted by Fai rc h ild Do rnier in B / C A’s May
P u rchase Planning Handbook.L o aded with
7, 270 pounds of fuel, the ramp weight was
28, 302 pounds. We assumed a take o ff
weight of 28,000 pounds for com p u t i ng
t a ke o ff numbers. White plugged the chart s
for the flaps 12 deg rees con f i g ur at ion, a
727-foot field ele v at ion, 25°C OAT an d
30. 26 altimet er. This re sulted in V1 d ec i s ion
and VR ro t at ion speeds of 110 KIAS, a V2
one - eng i ne - i n o per ative take o ff safety spe e d
of 120 KIAS and a one - eng i ne - i n o per at i v e
en route climb speed of 147 KIAS. The
c h a rted take o ff distance was 3, 430 feet .

R e v ie w i ng the Approved Flight Man u a l ,
we found the take o ff perf o rm ance charts to
be com p lex, lo aded with “what-if” variab le s ,
se v eral runway cont a m i nat ion con d i t ion s
and anti-ice system functions. The FMS
has no take o ff and lan d i ng perf o rm an c e
c om p u t er feat ure, mainly bec a use it
re q u i res a sec ond FMS with perf o rm an c e
c om p u t er for cro s s c hec k i ng. There hasn’t
b e en cus t om er demand to develop such a
f u n c t ion, Fai rc h ild Do rnier officials said .

As a re sult, B / C A rec om m ends us i ng a
laptop- or pocket - P C - b a sed perf o rm an c e
c om p u t at ion program, such as Ultra-Nav
Av i at ion or EFB-Pro, to stre a m l i ne the pre -
flight and pre - l an d i ng number- c ru n c h i ng
pro c e s se s .

P re - s t a rt cockpit checks are simple an d
s t r ai g h t f o rw a rd. White demon s t r ated use
of a weight and balance “whiz-wheel” com-
p u t er that makes sho rt work of set t i ng trim
and chec k i ng the c.g. en v e lo pe .

FADECs take most of the work out of
eng i ne start, term i nat i ng the process if a
m a l f u n c t ion were to occur. The post-start
and taxi checks were brief and logical. We
t a x ied for take o ff on Runway 32 five min-
utes after eng i ne start. Tight turns re q u i re

Airline-style lavatories are available for shuttle
configured aircraft.

Quick-change kits include individual video
monitors, audio jacks and cup holders.
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use of the steer i ng til ler, pro v id i ng up to 60
d eg rees of smooth nose w heel steer i ng
(NWS) autho r i ty. While taxiing, most
s t e er i ng can be done through the ru d d er
pedals that pro v ide up to 10 deg rees of
NWS. Glan c i ng at the overhe ad, White
re p o rted no fail ure indicat ions, warni ng
lights dark and normal system ann u n c i at o r
il l u m i nat ion .

Once in position on the ru n w a y, White
t urned off the til ler steer i ng and I pus hed up
t he thrust le v ers past the cru i se and climb
t h ro t t le quad r ant det ents to the forw a rd
stops. The FADECs set pro per take o ff
t h rust. Initial fuel flow was 2, 955 pph per
eng i ne .

A c c e ler at ion was brisk, we cro s s c hec ke d
80 KIAS and ro t ated at 110 KIAS less than
3,000 feet from the thre s hold. The ini t i a l
pitch force was moder ate, su ff i c iently light
for hand flying, but not over sen s i t i v e .

Pa s s i ng through 400 feet agl, we ret r a c t e d
t he flaps and acceler ated to 200 KIA S ,
re d u c i ng thrust one click to the climb
d et ent. Ho l d i ng 200 KIAS for best climb
re q u i res a re l atively steep nose attitude, one
t h at may be uncom f o rt ab le in ro u t i ne oper-
at ions, but we wanted to check best climb
perf o rm ance. Using a 250 KIAS climb spe e d
o u t s ide of Class D airspace may be bet t er
for passeng er com f o rt .

We were not disapp o i nted. The Envoy 3
re a c hed FL 310, the maximum altitude for
which serial number 3105 is cert i f ied, in le s s
t h an 11 minutes in ISA + 7°C to ISA + 11° C
c on d i t ions, having con sumed 709 pounds of
fuel since eng i ne start. 

This was in no small part due to the
c o o per at ion of Wa s h i ng t on ARTCC, who se
air traffic cont rol cho res have been con s id er-
ably more challeng i ng in the wake of rec ent
e v ents. “Thank you, Cent er,” we said se v er a l

times dur i ng the flight.
A c c e ler at i ng to 0. 64 Mach and 390 KTA S

in ISA + 8°C at a weight of 27, 500 pounds, we
p u l led the thrust le v ers back to the sec on d
or cru i se det ent. Fuel flow stab ilized at 970
pph per eng i ne .

We found that the Envoy 3’s high-speed
wing mods work as intended. It was buffet
free in wind-up turns to 60 degrees at 0.64
Mach and FL 310. Howe v er, we had no
o pp o rt u ni ty to check high-speed buff et
b o u n d a r ies at the optional FL 350 ceil i ng .

D ur i ng high-altitude, high-speed cru i se
we found roll cont rol forces to be very
high — in fact, stiff er than in any ai rc r a f t
we’ve evaluated during the past decade.

We also found the ai rcraft to be excep-
t ionally stab le in all three axes, in both
short and long period modes. Rudder dou-
b lets, for example, are difficult to perf o rm
b ec a use the ai rcraft is so well damped in
y aw, it stab ilizes halfway through the sec-
ond rudder kick.

While the Envoy 3 has no flight spoilers
or speed brakes, a 4,000 fpm descent rate is
possible by pulling the thrust levers to idle
and maintaining VMO or MMO. This is due
to airframe drag. After level-off, speed dis-
sipates rapidly until the aircraft reaches 220
K IAS. Dec e ler at ion is slow from 220 KIA S
to 170 KIAS, but exten d i ng the flaps to 12
d eg rees at 210 KIAS helps to slow the ai r-
craft. The flaps may be extended to 20
degrees at 180 KIAS for more drag.

E x t en d i ng the flaps to either of tho se
p o s i t ions re sults in a moder ate nose - d ow n
pitching moment, easily countered by run-
ni ng nose-up trim while the flaps are in
m o t ion. Exten d i ng the flaps to the full 32
d eg rees for lan d i ng re sults in very little
c h ange in pitch mom ent. Thrust chang e s
c a use almost no attitude change bec a use
the engines’ thrust vectors are very close to
the aircraft’s center of gravity.

Stall rec o v ery perf o rm ance is excellent .
If rec o v ery is ini t i ated at the first sign of
stall warni ng stick shaker, the ai rcraft wil l
rec o v er with no loss of altitude. Pull back
on the yoke unt il stick pus her and the
re sult is a small altitude loss at rec o v ery
with no yaw or wing roll-off.

In the landing pattern, the Envoy 3 is as
docile as a straight-wing Citation. With an
i nitial lan d i ng weight of 26,000 pounds,
o ur VR E F l an d i ng approach speed was 107
K IAS. The Pa rt 91 lan d i ng distance was
2,340 feet.

T he Envoy 3’s trail i ng link lan d i ng gear
m a kes for smooth touchdowns, and its
high wing pre v ents flo at in the flare. Rear
seat passengers, however, will hear an audi-
ble thump at touchdown and soft rumbling
f rom ro l l i ng tires unless the ai rcraft has

Honeywell Primus 2000 Avionics
Primus 2000 is the most advanced avionics system installed in any aircraft in the Envoy 3’s price range .
I t ’s a model of ergonomic design. Components include five eight-by - s even-inch EFIS tubes, with PFDs
and NDs for each crewmember and a central EICAS with full system synoptics, including automatic
recall of systems synoptics if a malfunction occurs. The NDs have a ve rtical profile display that make s
ve rtical nav i gation easy. The system also includes Primus II radios with flat-panel radio manage m e n t
units that serve as backup EHSI and engine instrument display s , a single NZ-2000 FMS for 3-D nav i-
ga t i o n ,p r oviding glidepath guidance on non-precision approach, and full integration with virtually all
aircraft systems, including the engine FADECs and A P U.

Primus 2000 uses hub-and-spoke architecture with two integrated avionics computers forming the
h u b s .All the components, except for the weather radar RTU, are mounted in radio cabinets, just behind
the cockpit, for ease of maintenance and protection from temperature and humidity extremes.

The standard package includes dual A H R S, dual micro A D C s , dual comm and nav radios, d u a l
Mode S transponders, dual radio altimeters, single A D F, D M E , FMS and Primus 660 weather radar, a n d
H o n ey well E GPWS and L3 (form e rly Honey well TCAS 2000) TCAS II. Options include a second FMS
( $ 1 6 0 , 0 0 0 ) , Laser IRS ($349,000) and Primus 880 Doppler turbulence detection weather radar
( $ 6 5 , 0 0 0 ) . As the Flight Dynamics HUD has been certified on the 328 turboprop, i t ’s reasonable to
assume it will be made available as an option on the Envoy 3 if enough customers make the request.



supplemental soundproofing installed.
T he carbon brakes are quite eff ec t i v e ,

aided by the autom atic ground spoiler s .
A f t er initial app l i c at ion, the wheel brake s
quickly warm up to the most eff ective oper-
at i ng temper at ure. 

This furt her incre a ses braking action ,
re q u i r i ng a re d u c t ion in pedal pre s sure to
m ai nt ain uni f o rm dec e ler at ion .

One - eng i ne - i n o per ative (OEI) take o ff
pro c e d ures are not challeng i ng. White
reduced thrust on one eng i ne sho rtly after
V1. The ru d d er servo tab is very eff ective at
re d u c i ng pedal pre s sure. Howe v er, the gear-
i ng eff ect of the servo tab re sults in re l at i v e-
ly long pedal travel, so it’s ad v i s ab le to
ad j ust the se at position carefully before
t a ke o ff .

I t ’s also easy to fly the Envoy 3 OEI in
t he pat t ern. As with any ai rcraft having
w i ng - m o u nted eng i nes, howe v er, it’s

A n a l y s i s

The Do328 was originally designed for the FAR Pa rt 121 env i r o n m e n t , and the
E nvoy 3 Corporate Shuttle takes adva n t a ge of its commercial lineage , wh i c h
includes economic line maintainability.

“A d m i t t e d l y, the platform was created with airline customers in mind,” s a i d
C l ayton Calihan, Fairchild Dorn i e r ’s communications director. “ Ye t , with no
design alterations needed to step into the corporate marke t p l a c e , the Envoy 3
operates for less per hour than any airplane any where near its size and capa-
b i l i t y, with more reliability and greater comfort .”

The Envoy 3’s airframe has been designed for more than 3,000 cycles per
ye a r, wh i c h , according to Fa i r c h i l d , “translates into added productivity and
l ower maintenance costs.”The high reliability factor is due to the 328 series air-
craft having gone through repeated MSG-3 design processes. The MSG-3 reli-
ability-centered maintenance requires a manufacturer to rev i ew the economic
and maintenance feasibility of an aviation product. If the product does not
meet the standards set by its respective committee, then a redesign may be
r e q u i r e d .

On the initial walk-around you can tell right aw ay that the 328 was set up
for the airline env i r o n m e n t . There is quick and easy access to most of the com-
p o n e n t s , and Line Replaceable Unit (LRU) methodology is used throughout the
d e s i g n .

The Envoy ’s wing box is an innova t i ve design, but one that makes corr o s i o n
inspection a bit challenging. “The Envoy is loaded with panels, and the typical
fuel cell and wing inspection is done with a flashlight and mirr o r,” said Ron
L a u r e n c e , Fa i r c h i l d ’s manager of corporate customer support .

The wing utilizes milled aluminum panels, not unlike those of a honey c o m b
d e s i g n , that eliminate the need for standard spars. This is probably why the
Phase 5 structural and corrosion part of the inspection takes approximately
257 man-hours to complete. It is assumed that because of the detailed
requirements of the Phase 5-6 inspection, that the majority of operators will
f a rm the inspection out.

C o nve r s e l y, pinpointing mechanical and electrical faults is facilitated by the
I n t e grated Maintenance Test (IMT) progr a m . Using the aircraft’s ARINC 429
data bus and the Honey well Primus 2000 avionics package , the IMT progr a m
has made troubleshooting faults easy. In fact, the Envoy 3’s maintenance prac-
tices have been so simplified that its ave r a ge maintenance hours per flight
hour falls far below 0.9:1.

The IMT is intended to help the operator troubleshoot and maintain the
Primus 2000 av i o n i c s . It accomplishes this by identifying the faulty LRU or
i n t e r f a c e , and provides a means for capturing data during flight that can be
used to analyze and solve problems. It also provides technicians inform a t i o n
that enables them to correct intermittent problems at a support center.

The detection of a subsystem failure during flight mode is stored in the sys-
t e m ’s non-volatile memory. “The maintenance crew can access all stored flight
fault records from the aircraft, and combined with crew squawks and other
i n f o rm a t i o n , a correlation can be established,” said Laurence.

In addition, the Pratt & W h i t n ey Canada PW306B engines use an onboard
Engine Condition Trend Monitoring (ECTM) system, which makes it possible to ru n
the engines on-condition. “By utilizing the ECTM system, it is possible to operate
the engine at 5,000 hours HSI and 10,000 T BO,” said Laurence. H oweve r, h a r d
time limits for non-ECTM PW306Bs are 3,000 HSI and 6,000 T BO.

Maintenance training for the Envoy 3 is conducted at the company ’s San
Antonio facility or at the factory in Germ a ny.“ We feel training conducted at our
facilities offers students a broader learning opport u n i t y, but we can conduct
this training at the customer’s location, if needed,” said Calihan. The mainte-
nance classes last three to four weeks and focus on aircraft systems.

Customer support at Fairchild is conducted on multiple levels and is led by
a customer support manager based within the operator’s local area. At his or
her disposal are field service representatives who can work on location as a
troubleshooter and facilitator. Each representative has a regional manager with
a core of experts who develop technical solutions and provide AOG mobile
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i m p o rt ant to stay on top of yaw cont ro l
with power chang e s .

Our total flight time was one ho ur, 25
minutes, and the total fuel con su m p t ion
was 2, 368 pounds.

Cost and Value
Co r p o r ate shuttles are get t i ng a lot of
at t ent ion in the afterm ath of rec ent event s ,
a c c o rd i ng to ai rcraft man u f a c t urers B / C A
c ontacted. Shuttles not only save time, the y
give com p anies full oper at ional cont ro l .
T here are no strang ers among passeng er s ,
l i ne service per s onnel or su pp o rt staff. A
c o r p o r ate shuttle can also be con f i g ured to
m e et com p any needs. 

C abin int er iors can be con f i g ured for
high capacity or high com f o rt dur i ng one
o v ernight mai nt enance shift. Co r p o r at e
s h u t t le depart ures and arrivals are pre-
d i c t ab le and excuse - f ree. Tr a v e lers can plan

t heir bus i ness sche d u les with a high deg re e
of cert ai nty.

Wo r seni ng ai r l i ne service is making it eas-
ier to justify corporate shuttle oper at ion s .
Nonstop ai r l i ne flights are being re p l a c e d
with multi-stop milk runs. Hub-an d - s p o ke
l a y o v ers are incre a s i ng. The total number of
a v ail ab le flights has dec re a sed. And discount
ai rf a res have dried up on popular bus i ne s s
ro u t e s .

C urrent l y, there are three tur b o f an - p ow-
ered corporate shuttles in pro d u c t ion: the
F ai rc h ild Do rnier Envoy 3 Co r p o r at e
S h u t t le, Embraer Legacy Shuttle an d
Bom b a rd ier Co r p o r ate Jet l i ner. Glance at
t he accom p an y i ng Com p a r i s on Pro f ile
c h a rt and you’ll find how the Envoy 3
Co r p o r ate Shuttle stacks up against its two
c om petitors. The Com p a r i s on Pro f ile
s hows the Envoy 3 at a disad v antage in most
a reas ver sus the com pet i t ion. But, when its

$ 13 . 5 - m il l ion price tag bec omes the re f er-
ence index, it’s a strong perf o rm er for the
d o l l a r. No t h i ng in the Envoy 3’s price rang e
c omes clo se in cabin size. No ai rcraft with a
c om p a r ab le cabin has such low direct oper-
at i ng costs. The Envoy 3 also off ers sho rt
f ield perf o rm ance, enab l i ng it to oper ate out
of ne i g h b o rhood ai r p o rts, thus bypassing ai r
t erm i nal traffic jams and ro ad traffic. The
Envoy 3’s 400 KTAS maximum cru i se
s peed, though, makes it unsu i t ab le for fre-
q u ent long-haul missions in spite of its
2,000 - p l us nautical mile maximum rang e
with auxil a ry tank s .

As a spec i a l ty ai rcraft, the Envoy 3
Co r p o r ate Shuttle has few pe ers. That
m a kes it a strong ni c he player. If en o u g h
o per ators have need for a larg e - c ab i n ,
s ho rt-haul jet ai rcraft, Fai rc h ild Do rnier ’s
Envoy 3 will do well in the corporate shut-
t le market. B / C A

Envoy 3 Low Utilization Maintenace Program (LUMP):
(Labor Calculated at $52.00/hour)

A i r f ra m e / S y s t e m s :
P h a s e I n t e rv a l Labor Hours Labor $ Material $ Total $ Task Description

1 2 We e k s 4 Hours $ 2 0 8 $ 9 $ 2 1 7 Walk-around tasks,
basic checks

2 6 Months 29 Hours $ 1 , 5 0 8 $ 6 1 4 $ 2 , 1 2 2 Phase 1 and full 
operational/system checks

3 12 Months 54 Hours $ 2 , 8 0 8 $ 4 , 1 5 0 $ 6 , 9 5 8 Phase 1, 2 
and routine inspections

4 24 Months 95 Hours $ 4 , 9 4 0 $ 2 , 3 6 0 $ 7 , 3 0 0 Phase 1-3 
and detailed inspection

5 48 Months 352 Hours $ 1 8 , 3 0 4 $ 2 , 6 3 0 $ 2 0 , 9 3 4 Phase 1-4 and stru c t u r a l /
c o rrosion inspection

6 96 Months 699 Hours $ 3 7 , 7 4 6 $ 3 , 6 0 0 $ 4 1 , 3 4 6 Phase 1-5 and 
complete open-up/heav y

A i r f r ame Scheduled Costs (a v e ra ge 1,000 hours/year):
Year 1, 3 ,5 , 7 = A i r f r a m e , $14,288 (24 Phase 1s; one Phase 2; one Phase 3); Year 3 HSI due
Year 2, 6 = A i r f r a m e , $21,588 (Year 1 + Phase 4); Year 6 engine overhaul due
Year 4 = A i r f r a m e , $42,522 (Year 2 + Phase 5)
Year 8 = A i r f r a m e , $83,868 (Year 4 + Phase 6)

Powerplant (2 PW306Bs):
Under Eagle Service Plan (ESP)

I n s p e c t i o n I n t e rv a l ($105-$145 each per flight hour) Non-ESP (Both)
H S I 3,000 Hours $630,000-$870,000 (Both) $ 2 8 0 , 0 0 0
O ve r h a u l 6,000 Hours (OC) $1.26 million-$1.74 million $ 8 6 2 , 0 0 0

Pa rts Sample Prices:
C o m p o n e n t List Price M a n u f a c t u r e r Estimated Life
Nose Ti r e $ 2 5 0 D u n l o p 500 Landings
Main Ti r e $ 4 8 0 D u n l o p 220 Landings
B r a ke s $10,000 (Ove r h a u l ) D u n l o p 3,000 Landings (OC)
G e n e r a t o r $4,910 (Ove r h a u l ) Au x i l e c 3,000 Hours
Wi n d s h i e l d $ 1 2 , 3 9 6 S u l l y 13,000 MTBF

r e p a i r s . Fi n a l l y, the company is expanding its net-
work of authorized service centers. “ We are curr e n t-
ly negotiating with several facilities around the wo rl d
and intend to announce the appointment of seve r a l
notable and respected companies to work with our
customers who contract out their maintenance,”
said Calihan.

Maintenance Programs and Costs
The Envoy 3’s maintenance program is a deriva t i ve
of the programs designed for the regional airl i n e s .
Fairchild offers corporate operators its Low
Utilization Maintenance Program (LUMP), wh i c h
a l l ows maintenance on a calendar basis rather than
on a flight hour basis.“ We went with this type of pro-
gram because it permits easier scheduling,” s a i d
C a l i h a n . “ H oweve r, it is possible to maintain the
E nvoy 3 to a flight hour interval if desired.”

C u rr e n t l y, only Pratt & W h i t n ey Canada offers a
maintenance price protection program — the Eagle
S e rvice Plan — for the Envoy 3. H oweve r, Fa i r c h i l d
D o rnier said it has plans to offer a total mainte-
nance per flight hour, cost protection plan to the
corporate operators. “The Fairchild Dornier progr a m
would cover all scheduled and unscheduled main-
tenance on the entire airplane,” said Calihan.

The Envoy 3 also uses the Honey well GTCP36-
150 auxiliary power unit. H o n ey well offers its A P U
maintenance service plan for an annual fee of
b e t ween $7,400 and $14,000.
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