
The newest business aircraft 
engines can be found at GE 
Aviation–with the advanced 
turboprop (ATP) for Textron 
Aviation’s single-engine tur-
boprop (SETP, see article on 
page 1) and the Passport tur-
bofan for Bombardier’s Global 
7000/8000–and Snecma. The 

latter company is facing delays 
with the Silvercrest, adding two 
years to Dassault’s Falcon 5X 
certification program.

In the turboprop segment, 
GE launched a new engine series, 
the ATP (advanced turboprop), 
to power the SETP, announced 
in November last year at NBAA, 

Brad Mottier, v-p and gen-
eral manager of GE Aviation’s 
business and general aviation 
and integrated systems divi-
sion, told AIN. The 
first variant in the 
new series will be 
rated at 1,300 shp. The SETP is 
expected to have a range north 
of 1,500 nm and cruise at more 
than 280 knots.

The ATP will have a 16:1 
overall pressure ratio, for up to 
20 percent lower fuel burn and 
10 percent higher cruise power 
than the competition, according 
to Mottier. The time between 
overhaul (TBO) will be in the 
4,000- to 6,000-hour range, up 
to 30 percent more than exist-
ing engines, he added.

A key feature of  the ATP 
will be a “ruggedized, modular 
architecture” based on the CT7 
turboshaft. The CT7 series 
has logged 100 million flight 
hours, including 5 million 
flight hours in hot and harsh 
environments, Mottier empha-
sized. The compressor will 
use an all-titanium, 3D-aero 
design for lightness and effi-
ciency. Cooled turbine blades 
(which are required at this 

level of  power) are expected 
to contribute to higher power  
and fuel efficiency.

The company is using addi-
tive manufactured (“3D print-
ing”) structural components to 
reduce weight and improve per-
formance and durability. Inte-
grated electronic engine control 
(EEC) will allow single-lever 
engine and propeller control, 
Mottier added. Some of  the 
aforementioned technologies, 
such as additive manufactur-
ing and 3D aerodynamics, are 
derived from GE’s commercial 
engine programs.

GE expects to open an 
“aviation turboprop center 
of  excellence” in 2020 for the 
design, manufacture and main-
tenance of  the new turboprop ©
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Bizav Engines
SPECIAL REPORT

Most developmental work in business aircraft engines is taking place at 
each end of the spectrum: light turboprops and large-cabin, long-range 
business jets. Meanwhile, gas and smoke emission rules are evolving, espe-
cially with the addition of CO2 as a target. AIN talked to GE, Honeywell, Pratt 
& Whitney Canada, Rolls-Royce, Snecma and Williams International. The 
EASA provided some insight into the advancing environmental rules.

Engine  makers  turn focus  to  
small  turboprops, large-cabin bizjets

PT6A

http://www.ainonline.com/aviation-news/business-aviation/2015-11-16/ge-aviation-takes-titan-new-turboprop
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engine. In January, GE Avia-
tion announced that the cen-
ter will be built in the Czech 
Republic, creating more than 
500 jobs. In the meantime, 
GE’s existing Czech facilities 
are working on the program. 
“In 2018, we plan to perform 
the first full engine ground test 
of  the ATP,” Mottier said.

GE’s H Series turboprops, 
in the 750- to 850-shp range, 
started to come off  the Czech 
production line in 2012 and 
seem to be gaining traction. 
GE and Turbine Conversions 
signed an agreement late last 
year for the delivery of  H75s 
and H80s to support STC 
engine conversions of  agricul-
tural aircraft. The engines will 
therefore be available on the 
AgCat, Fat Cat, Air Tractor 
400/500 and Thrush.

Thrush Aircraft and GE 
announced plans to develop 
an H85-powered version of 
the current Thrush 510G. 
The H85 upgrade will pro-
vide more power and a new 
single-lever electronic engine 

and propeller control system 
designed to reduce pilot work-
load. The H85 with the EEC 
system will be offered as an 
optional upgrade to the stan-
dard H80-powered 510G. The 
new aircraft version is expected 
to enter service next year.

Modification Projects
Certification of  the Nextant 

G90XT, a remanufacture of  the 
Beechcraft King Air C90 series 
powered by a pair of  H75-100s, 
was announced in November 
last year.

For new production and in-
service H Series engines, GE 
Aviation will extend the TBO 
to 4,000 hours for agriculture, 
utility and business aviation 
applications. The standard H 
Series TBO is 3,600 hours or 
6,600 cycles, whichever occurs 
first. The latter limit will be 
removed. These TBO extensions 
were made possible by compo-
nent testing and in-service expe-
rience, Mottier said.

While GE can be seen as 
the challenger in the turboprop 

engine market, Pratt & Whitney 
Canada (PWC) is clearly the 
incumbent. New variants con-
tinue to emerge in the PT6A 
series. The PT6A-140 powers the 
Cessna Grand Caravan EX, pro-
viding it with 15 percent more 
power and 5 percent lower spe-
cific fuel consumption than the 
previous model. Certified last 
year, it can deliver 867 shp at 41 
degrees C at sea level.

Blackhawk Modifications 
uses the engine to upgrade 
the Cessna 208A Caravan and 
208B Grand Caravan. The lat-
est application is the Air Trac-
tor 502XP, which capitalizes on 
the engine’s dual-port exhaust 
system. The twin-port design 
gives an airframer more flexi-
bility in the engine installation, 
according to Nicholas Kanel-
lias, P&WC’s general manager 
for general aviation. The aircraft 
was certified in March.

“We are going to develop 
Fadec in the next few years,” 
Kanellias told AIN. No PT6A 
has been equipped with Fadec 
yet, although EEC is available. 

Some versions, such as those 
that power the TBM 900/930, 
have single-lever control. “In 
Fadecs, we have a lot of  expe-
rience on turbofans and we 
are tailoring it to turboprops,” 
Kanellias said.

VLJs and Light Jets
No major engine develop-

ment is expected in the very light 
jet segment. “For the PW600, 
the market is quite soft,” said 
Michael Perodeau, PWC’s v-p 
for marketing in corporate avi-
ation and military programs. So 
for the next two years the com-
pany plans only improvements 
to the 950- to 1,780-pound-
thrust engine line. “We are look-
ing at injecting improvements 
for performance, reliability or 
convenience features for the 
operator,” Perodeau said, with-
out offering specifics.

The 1,800-pound-thrust Wil-
liams FJ33-5 is slated to power 
two single-engine jets. It will 
be certified soon in support of 
Cirrus SF50 deliveries begin-
ning this summer, according to ©
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Could Pratt have offered  
Dassault a replacement 

engine for the Falcon 5X?

Pratt & Whitney Canada’s Michael Pero-
deau, v-p for marketing in corporate avi-
ation and military programs, would not 
answer the question directly but gave some 
background on how long it takes to devel-
op an engine. If the engine manufacturer  
develops a new version of an existing en-
gine (such as the PW800), “it is a function 
of the amount of change that is required,” 
he said. “Derivative, that’s easy to say; but 
integration is quite an endeavor,” he add-
ed. It typically takes two to four years to  
develop a new version of an existing engine, 
according to Perodeau. –T.D.

Williams FJ44 on Pilatus PC-24

http://www.ainonline.com/aviation-news/business-aviation/2016-01-19/ge-build-engine-textron-t-prop-czech-republic
http://www.ainonline.com/aviation-news/business-aviation/2016-01-19/ge-build-engine-textron-t-prop-czech-republic
https://www.ainonline.com/aviation-news/business-aviation/2015-11-16/nextant-completes-certification-g90xt-turboprop
https://www.ainonline.com/aviation-news/business-aviation/2015-11-16/nextant-completes-certification-g90xt-turboprop
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Williams. The first flight-test 
FJ33-5A has been delivered to 
Flaris to support a first flight 
of  the LAR 01 in the coming 
months.

In the light jet segment, Wil-
liams International is busy with 
four new engine variants. Flight-
testing of  the 3,435-pound-
thrust FJ44-4A-QPM on the 
Pilatus PC-24 is progressing well, 
a company spokesman told AIN. 
The company expects engine cer-
tification “in time to support 
production next year.” Williams 
has not revealed details about 
the “quiet power mode,” which 
allows the core of the engine to 
be used as “a quiet, efficient, less 
costly alternative to a traditional 
APU.” Also on the PC-24, Wil-
liams’s Exact passive thrust vec-
toring technology will change 
the thrust vector as a function 
of engine operating conditions.

For the SyberJet SJ30x, the 
3,999-pound-thrust-class FJ44-
3AP-25 is a de-rated version of 
the FJ44-3AP. It will use dual-
channel Fadec, “which is a sig-
nificant improvement over the 
single-channel control used on 
the FJ44-2As in the original 
SJ30,” the spokesman said.

The 2,095-pound-thrust 
GE-Honda HF120 is one of  the 
newest engines in service on a 
light jet. Honda delivered the 
first HondaJet in December. 
The aircraft is in service in the 
U.S. and Europe. GE Aviation 
itself  bought two HondaJets, 
which will be delivered next 
year. “We’ve identified 45 GE 
Aviation facilities in the U.S. 
that are prime candidates for 
quick passenger flights in and 
out throughout a day,” GE’s 
Mottier said.

P&WC, which offers the 
2,900- to 4,500-pound-thrust 
PW500 series for the light jet 
segment, sees the next major 
improvements as “a few years ©
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CO2  Soon Part of  Regulated Emissions 
Gas and smoke emission lim-

its are becoming stricter, and CO2 
is a major addition to the exist-
ing set of standards. This will be a 
further incentive for engine mak-
ers to make their products more 
fuel-efficient.

In 2019, the “smoke number” 
requirement may be replaced 
with a new non-volatile partic-
ulate matter (nvPM) emission 
standard. It will characterize the 
mass and number of nvPM, Guy 
Readman, head of the EASA’s 
environment department, told 
AIN. Both characteristics are 
believed to be much more rele-
vant to health effects.

The most recent production 
cutoff relating to nitrous oxides 
(NOx) came into force in 2013, 
thus making the CAEP/6 stan-
dard mandatory for every in-
production engine. CAEP/8 has 
been effective since January 
2014 for new designs, squeez-
ing the NOx emission cap by 
another 15 percent. Howev-
er, ICAO’s gaseous emissions 
standards apply from a thresh-
old of 6,000 pounds of thrust, 
a floor that excludes the small-
est business jet engines, Re-
adman acknowledged.

Volume 3 of Annex 16 in 
ICAO’s standards will address 
CO2 emissions. (Volume 1 cov-
ers noise and Volume 2 covers 
NOx, CO, smoke and unburned 
hydrocarbon emissions.) “Vol-
ume 3 took six years of work 
and was agreed by CAEP in 
February,” said Steve Arrow-
smith, an EASA environmental 
protection expert who partic-
ipated in the work. Volume 3 
is now going through ICAO’s 
adoption process. It will be ap-
plicable to jets weighing more 
than 12,500 pounds and tur-
boprops weighing more than 
19,000 pounds.

Volume 3 will enter into force 
for new fixed-wing aircraft types 
in January 2020. Business air-
craft should rather plan on Jan-
uary 2023, the deadline for 
aircraft with an mtow lower than 
132,000 pounds and capacity 
for 19 or fewer passengers.

Volume 3 applies to in-
production aircraft types as 
well, in two phases. From Janu-
ary 2023 the CO2 standard will 
apply for some changes to an 
already approved design. In Jan-
uary 2028 a production cutoff 
will apply.

Greener Future
ICAO’s metric system to 

compare fuel efficiency is fo-
cused on cruise characteristics. 
Different regulatory limits have 
been agreed on for new types 
and in-production types. “ICAO 
takes into account the views 
of manufacturers, airline oper-
ators, airport operators, NGOs 
and so on,” said Angus Abrams, 
EASA’s project certification 
manager for propulsion. ICAO’s 
environmental committee con-
sists of 25 member states.

Honeywell is using demon-
strators to make future engines 
more fuel efficient and lighter. 
The company is currently study-
ing a blisk fan concept. “It is 
running on a rig,” said Mike Bev-
ans, Honeywell’s senior director 
of technical sales for business 
and general aviation.

In addition, Honeywell has an 
HTF7000 it uses as a technolo-
gy demonstrator. “We are run-
ning a series of technologies,” 
Bevans said. The company is 
testing a centrifugal compres-
sor to improve power density. 
The impeller will be made of ti-
tanium for weight reduction. 

Acknowledging that tempera-
ture limitations are a drawback 
of titanium, the company has set 
its sights on finding a solution “ 
to make it survive at T3, the exit 
air temperature of the compres-
sor,” Bevans hinted. To further 
reduce weight, the company is 
considering using composites, 
including ceramic-matrix.

In the turbine, blade tip clear-
ance is being tightened. “We are 
trying to optimize our bleed-air 
usage, as bleed for ice protection 
is parasitic from a fuel-efficien-
cy standpoint,” Bevans added. 
A more-electric system archi-
tecture would therefore be ben-
eficial, but the OEMs have been 
embracing the technology more 
slowly than expected. “Years 
ago, I would have thought we 
would be there now, but the 
OEMs have pushed that back,” 
Bevans said. He suggested the 
more-electric concept does not 
pay off for short missions. The 
average business aviation flight 
lasts 2.1 hours. “But it is certain-
ly on the horizon for bizav,” he said.

While reducing specific 
fuel consumption is impor-
tant, it is only one element of 
environmental improvement, 
said Michael Perodeau, Pratt & 
Whitney Canada’s v-p for mar-
keting in corporate aviation 
and military programs. Rather, 
going green means examining 
the engine’s entire lifecycle. 
“We have eliminated materials 
of concern such as cadmium 
plating, hexavalent chromium 
and lead; most of our materials 
can be recycled,” he said. In ad-
dition, the company is reducing 
the use of volatile organic com-
pounds in its factories. Testing 
of a production engine is mini-
mized to cut fuel burn.  –T.D.

https://www.ainonline.com/aviation-news/business-aviation/2015-12-23/honda-aircraft-begins-hondajet-deliveries
https://www.ainonline.com/aviation-news/business-aviation/2015-12-23/honda-aircraft-begins-hondajet-deliveries
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out,” although the light jet mar-
ket is stronger than that for very 
light jets, according to Pero-
deau. The latest versions are 
the PW535 for the Embraer 
Phenom 300 and the PW545 
for the Cessna Citation XLS+.

In midsize jets, the 
5,760-pound-thrust PW306D1 
has now been in service on the 
Citation Latitude for more than 
a year. Perodeau told AIN its 
in-service performance is “very 
good” but did not provide a fig-
ure for dispatch reliability. The 
PW306D1 has one of Pratt & 
Whitney Canada’s highest pro-
duction rates, as Textron is fol-
lowing a steep ramp-up, he added.

Honeywell’s HTF7000 is now 

in service on the Challenger 350, 
G280 and, most recently, the 
Legacy 500 and Legacy 450. A 
new member of the 7,000-pound-
thrust-class HTF7000 series 
is in development for a super-
midsize. The HTF7700L will 
power the Citation Longitude. 
The engine has flown on Hon-
eywell’s Boeing 757 testbed. “It 
does not involve a great deal of 
new technology because time to 
market is Cessna’s main crite-
rion,” said Mike Bevans, Honey-
well’s senior director of technical 
sales for business and general 
aviation. “It already meets the 
fuel burn requirement and is 
about reliability from day one,” 
he went on. The engine maker 

describes the model as a combi-
nation of “good bits” from var-
ious engines.

A new evolution of the Gen-
eral Electric CF34-3B, the 
9,220-pound-thrust CF34-3B 
MTO is now in service on the 
Challenger 650. It has 5 percent 
more takeoff  thrust than the 
CF34-3B on the Challenger 605. 
The additional thrust is pilot-
selectable via a newly introduced 
performance thrust setting.

For the large-cabin seg-
ment, the next major engine 
selection to be announced is 
for the Citation Hemisphere. 
A likely contender is Snecma’s 
10,000- to 12,000-pound-thrust 
Silvercrest, which was to power 

the Longitude before Cessna 
changed the contours of  the 
project. Another possibility is 
the PW800. Honeywell has no 
candidate engine for the Hemi-
sphere. “It will presumably be 
above our thrust class, the upper 
limit being 9,000 pounds,” Bev-
ans said.

Meanwhile, Snecma parent 
Safran says that it is making 
progress with efforts to redesign 
the version of  the Silvercrest 
for the Falcon 5X twinjet, for 
which anticipated type certifica-
tion has had to be pushed back 
by almost two years. Snecma 
says it has identified solutions 
to the technical problems that 
the engine has suffered and indi-
cated that it should be ready to 
start testing new hardware by 
the middle of this year.

“We are producing parts just 
to verify that our understanding 
[of the problem] was good and 
we have a solution,” Safran CEO 
Philippe Petitcolon told investors 
during an April 26 conference 
call. He noted that the engine has 
undergone 4,000 hours of test-
ing, and that 500 of those hours 
were accumulated on 100 flights 
aboard a Gulfstream II testbed. 
“The first [redesigned] engine 
will be on the test bench before 
year-end and we expect, as we 
said a few months ago, certifica-
tion of the engine at the begin-
ning of 2018.”

Pratt & Whitney Canada 
has received Transport Canada 
and, in April, EASA certifica-
tion for the 6,725-pound-thrust 
PW307D that powers the Fal-
con 8X trijet. The engine pro-
gram is proceeding smoothly, 
according to Perodeau. “We are 
supporting the aircraft’s flight-
tests and it is a nice beginning 
for the engine program,” he said.

Similarly, the company is 
supporting Gulfstream’s effort 
toward G500/G600 certification. ©
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PW1100G

PW814GA on G500
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The 15,144-pound-thrust 
PW814GA and 15,680-pound-
thrust PW815GA engines 
received Transport Canada 
approval last year. 

The PW800 has flown on 
four Gulfstream aircraft, in 
addition to Pratt & Whitney 
Canada’s flying testbed, said 
Scott McElvaine, senior direc-
tor for PW800 marketing and 
customer support. The com-
pany promises 10 percent bet-
ter fuel efficiency than the 
previous generation of engines 
in the same thrust class offered.

“We have strived to offer 
best-in-class maintainability,” 

McElvaine added. With pre-
dicted dispatch reliability of 
99.99 percent, the PW800 
will require 40 percent less 
scheduled maintenance and 
20 percent fewer inspec-
tions than other engines in its 
class, according to its maker. 
P&WC says the time on wing 
will be superior to that of  any 
other engine of  its kind, with 
the first shop visit targeted at 
10,000 hours or beyond.

Large-aircraft Engines
Closing in on certifica-

tion is GE’s Passport pro-
gram. “Passport progress 

is significant; we have com-
pleted all the FAA testing and 
now we are finishing the final 
reports,” Mottier said. 

As of  April ,  the 
16,500-pound-thrust engine 
had accumulated 2,400 hours 
and 2,800 cycles in testing. 
When speaking to AIN, Mot-
tier expressed hope that GE 
will have received certification 
for the engine by last month’s 
EBACE or next month’s 
Farnborough International.

The engine has met or 
exceeded performance require-
ments, Mottier noted. GE is 
supporting Bombardier on 
the delayed Global 7000 and 
Global 8000 programs, get-
ting suppliers prepared. “We 
will assemble the full engine 
in Strother, Kansas,” Mottier 
said. GE is also developing 
support packages.

For bizliners, a new gener-
ation of  engines will appear 
in 2018, when the first Airbus 
ACJneo is delivered. Boeing 
will follow suit with the BBJ 
Max. Both aircraft are based 
on upgraded versions of  sin-
gle-aisle airliners. The main 
benefit, for the operator, is 
expected to be significantly 
reduced fuel burn.

The CFM Leap engine 
is available on both aircraft. 
Developed for the Boeing 737 
Max, the Leap-1B (23,000 to 
28,000 pounds thrust) received 
dual certification (FAA and 
EASA) on May 4. The Leap-
1A (24,500 to 32,900 pounds 
thrust), dedicated to the Air-
bus A320neo, was certified last 
year. For both, CFM promises a 
15-percent cut in fuel burn.

The percentage is the 
same for the 24,000- to 

33,000-pound-thrust Pratt & 
Whitney PW1100G-JM, the 
other option on the A320neo. 
It was certified in 2014. Note-
worthy on the PW1100G-JM 
is its geared turbofan. 

While well known in busi-
ness aviation (if  one consid-
ers the fleet of  TFE731s), a 
geared turbofan is new in 
commercial aviation at this 
thrust level. An advantage is 
a 15-dB margin for Stage 4 
noise regulations.

Other benefits, for both 
the CFM Leap and the 
Pratt & Whitney PW1100G-
JM, include lower polluting 
emissions, such as a 50-per-
cent margin from the CAEP/ 
6 NOx limit. 

Rolls-Royce provided no 
specific information about new 
engine developments, declin-
ing to confirm, for instance, 
whether or not it has a can-
didate engine for the Cita-
tion Hemisphere. It also didn’t 
respond to questioning as to 
whether its RR500 turboprop 
has yet found an application.

According to Rolls-Royce, 
two thirds of the approximately 
$1.8 billion it invests in busi-
ness aviation engine technol-
ogy is aimed at improving the 
environmental performance of 
its products. 

The Advance and Ultra-
Fan technology demonstra-
tors, which promise 20- and 
25-percent reductions in fuel 
burn and carbon dioxide 
emissions, respectively, for 
airliner engine developments, 
will be applied to future busi-
ness aviation engines, accord-
ing to Rolls-Royce sales and 
marketing vice president Ste-
phen Friedrich. o ©
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GE Passport 
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