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Top
technology stories

of2010
The editors compiled this top 10 of the past year’s most significant automotive-engineering 
articles based on the online activity of our readers.

1.  Engineers show their 
salaries in SAE survey
Managerial responsibility is key to earning a fat 
paycheck, according to the results of a first-of-
its-kind global survey of automotive, aero-
space, off-highway, commercial vehicle, and 
other mobility engineers. “The biggest impact 
on an engineer’s compensation is how many 
people you supervise, and the differential be-
tween managing five to 10 persons or manag-
ing 10 or more engineers was as much as 

Most of the compensation data for the SAE 
survey was derived from responses by 
the 3312 U.S.-based full-time employees 
participating.

$20,000. That’s a real eye-opener,” said Bill 
Cariello, Manager of Web Strategy/Operations 
for SAE International, during an SAE 
Convergence 2010 press conference on the 
survey Oct. 19. SAE’s mobility engineering 
salary survey of SAE members and nonmem-
bers was compiled from online questionnaires 
completed by 5288 engineers working across 
the globe. “There is quite a substantial pay 
difference between an engineer having a bach-
elor’s degree and a master’s degree. Having a 
master’s degree can bump an engineer’s an-
nual salary by approximately 21%. But the 
difference between an engineer with a mas-
ter’s degree and an engineer with a Ph.D. is 
5% or less,” Cariello said. 
Read full story at www.sae.org/mags/aei/9005

2.  SAE standard on EV charging connector approved
SAE International gets public exposure beyond its famous 
oil-can identifier, and the automotive industry gets critical 
guidelines that help pave the way for an EV future now that 
the organization has approved an updated standard for con-
nectors used to charge full- and partial-electric vehicles. It is 
the first and only such standard in the world reached by indus-
try consensus, according to SAE. The update of J1772—the 
standard was originally approved in 1996—accommodates 
the latest generation of vehicles that need to be plugged in for 
charging of their high-energy batteries. Approved Jan. 14 by 
the SAE Motor Vehicle Council, the standard—codified as 
J1772-Electric Vehicle and Plug-in Hybrid Electric Vehicle 
Conductive Charge Coupler—spells out the physical and elec-
trical characteristics of the connector and the vehicle electrical 
inlet. It enables charging at 120 or 240 V with a connector of 
standardized dimension and function to optimize ease of use for consumers while reining in ex-
penses that multiple, unstandardized charging interfaces otherwise would entail for automakers, 
their suppliers, and other parties including consumers, according to Jack Pokrzywa, Manager of 
Ground Vehicle Standards for SAE. 
Read full story at www.sae.org/mags/aei/7479

3.  Ford’s new 5.0-L V8 for 2011 Mustang 
Since the reintroduction of its Dodge Challenger and 
Chevrolet Camaro competitors in the pony car seg-
ment, Ford’s Mustang has stacked up poorly when 
customers checked engine power numbers. The Blue 
Oval’s 4.6-L SOHC, three-valves-per-cylinder V8 for 
2009 was rated at 315 hp (235 kW), well short of the 
Camaro’s 426 hp (318 kW) and the Challenger’s 425 
hp (317 kW). To rectify the situation, the company 
developed a new 5.0-L V8 derived from the old en-
gine’s architecture but with all-new components. The 
result is 412 hp (307 kW). Souping up the existing 
engine meant that Ford could close most of the horse-
power gap while adding only 10 lb (4.5 kg) of weight 
compared to its 4.6-L predecessor, reported Mustang 
Chief Engineer Dave Pericak. At 430 lb (195 kg), the 
new 5.0-L V8 is more than 85 lb (39 kg) lighter than 
the old iron-block OHV 5.0-L V8 that powered 
Mustangs for decades. In addition to adding nearly 
100 hp (75 kW) to the engine’s output, Ford also expects the new 5.0-L will be more fuel efficient 
than the outgoing engine, which is EPA rated at 16 mpg city and 25 mpg highway.
Read full story at www.sae.org/mags/aei/7357

J1772 specifies a five-pin 
connector for delivering 120 or 
240 V. (General Motors)

The 5.0-L engine, as configured for the 
2011 Mustang, produces a rated 412 hp 
(307 kW).
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4.  Flywheel hybrid system for Porsche’s racing 911 GT3 R 
In releasing details of its racing 911 GT3 R 
hybrid, Porsche stressed that it is “set 
apart” from conventional hybrid systems for 
road cars, both in configuration and com-
ponents. Developed and supplied by 
Williams Hybrid Power, the racecar was 
publicly revealed at the 2010 Geneva Motor 
Show. Instead of batteries, the racing ap-
plication uses an energy storage system 
centered on an electromechanical compos-
ite flywheel originally developed for 
Formula One as a KERS (Kinetic Energy Recovery System). The racing Porsche gets drive to all 
four wheels: electrical drive to the front axle, with two motors each developing 60 W to supple-
ment the car’s 353-kW (473-hp), 4.0-L six-cylinder ICE driving the rear wheels. The flywheel gen-
erator is an electric motor that stores energy as rotational kinetic energy. It is charged when the 
driver brakes, with the two front motors then acting as generators. The additional power provided 
can be used after each charge for six to eight seconds. The system can be used not only to pro-
vide added power but also to cut fuel consumption, allowing a smaller fuel tank to offset some of 
the weight of the hybrid system and reducing the number of refueling pit stops required. 
Read full story at www.sae.org/mags/aei/7661

5.  EcoMotors’ OPOC 
program enters combustion-
optimization phase 
EcoMotors International’s development of an 
innovative lightweight, multifuel engine aimed at 
diverse vehicle applications has entered its com-
bustion-optimization phase, after the two-year-old 
startup company received $23.5 million in new 
funding from its primary investor, Vinod Khosla, 
and Microsoft Chairman Bill Gates. “The sixth 
generation of our opposed-piston opposed-cylin-
der (OPOC) engine is on the dyno now,” 
EcoMotors CEO Don Runkle told AEI. “The Series 
B financing [from Khosla and Gates] will support our combustion work and testing, which I expect 
will conclude about half way through next year,” he said. Runkle expects the direct-injected, tur-
bocharged, two-stroke OPOC could be ready for production within two to three years, given the 
current development plan. The program is based on a modular architecture supporting a range of 
cylinder bore diameters—currently 100-, 75-, 65-, and 30-mm (3.93-, 2.95-, 2.56-, and 1.18-in 
diameters, respectively). Early tests have shown the OPOC capable of delivering up to 50% great-
er fuel efficiency than a comparable conventional ICE.
Read full story at www.sae.org/mags/aei/8613

6.  Direct injection keeps two-stroke 
alive for Bombardier in 2012
The last major bastion of the two-stroke engine appears to 
be in snowmobiles. Thanks to liquid cooling, electronic 
controls, fuel injection, sophisticated combustion tech-
niques, and variable-exhaust-port technology, the latest 
avalanche of two-stroke “sled” powerplants aims to comply 
with the new U.S. EPA Phase 3 emissions regulations slat-
ed for the 2012 model year. Can the two-strokes, with their 
impressive specific output, high power-to-mass ratio, and 
package benefits, hold their own against the four-stroke 
assault? Bombardier Recreational Products (BRP) engi-
neers believe they can. BRP’s evidence is the recently un-
veiled Rotax E-TEC 800R, newly equipped with direct fuel 
injection (DI) and slated for 2011 Ski-Doo sleds. The in-
jected 800R is the latest iteration of Rotax’s Type 797 series, an 800-cm3 liquid-cooled parallel 
twin rated at 155 hp (115 kW). 
Read full story at www.sae.org/mags/aei/8157

Porsche’s racecar hybrid, the 911 GT3 R, uses a 
flywheel energy storage system.

The architecture and component design of 
the OPOC engine provides perfect primary- 
and secondary-order balance. Note long 
and short connecting rods in this recent 
CAD rendering.

Electromagnetic injectors mount 
vertically on the liquid-cooled 
800R twin’s cylinder head. In this 
cutaway view, note the internal 
coolant passages; the engine 
circulates fuel to help cool the 
injector.

Keep 
performance 
in and the 
elements out. 
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8.  New simplified hybrid drive systems from Hyundai, VW, and 
FEV reduce cost
Automakers recognize the need for hybrid-electric 
powertrains to help meet tightening fuel economy 
standards, but costs of the full-feature designs 
currently in production are leading two OEMs to 
produce less-expensive configurations. For the 
2012 model year, Hyundai and Volkswagen will 
introduce parallel-hybrid configurations that pro-
vide all-electric drive, electric assist, regenerative 
braking, and idle stop/start. They’ll connect to 
production automatic transmissions rather than 
purpose-built transmissions with two integrated 
motors. Hyundai begins with the front-drive 
Sonata hybrid; the Kia Optima follows. VW starts 
with rear-drive Touareg and Porsche Cayenne 
hybrids. Also emerging for industry consideration 
is a prototype by FEV shown at the 2010 SAE 
World Congress. In FEV’s design, one motor pro-
vides all hybrid functions, including A/C compres-
sor operation, in a seven-speed AMT (automated 
manual transmission).
Read full story at www.sae.org/mags/aei/8184

9.  Supercritical fuel injection and combustion
Throughout the history of the internal-combustion engine, 
engineers have boosted cylinder compression to extract 
more mechanical energy from a given fuel-air charge. The 
extra pressure enhances the mixing and vaporization of 
the injected droplets before burning. Recent work by Mike 
Cheiky, a physicist and serial inventor/entrepreneur, is 
focusing on raising not only the fuel mixture’s pressure but 
also its temperature. Cheiky’s aim, in fact, is to generate a 
little-known, intermediate state of matter—a so-called 
supercritical (SC) fluid—which he and his co-workers at 
Camarillo, CA-based Transonic Combustion believe 
could markedly increase the fuel efficiency of next-genera-
tion power plants while reducing their exhaust emissions. 
Transonic’s proprietary TSCi fuel-injection systems do not 
produce fuel droplets as conventional fuel delivery units 
do, according to Mike Rocke, Vice President of Marketing 
and Business Development. The supercritical condition of 
the fuel injected into a cylinder by a TSCi system means 
that the fuel mixes rapidly with the intake air, which en-
ables better control of the location and timing of the com-
bustion process.
Read full story at www.sae.org/mags/aei/7160
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7.  Inside Hyundai’s world-
class R&D complex
When Hyundai Motor Co. opened its first 
“research and development” facility in 1974, it 
hardly justified the term R&D. The Korean en-
gineers were doing little more than simple 
facelifts on Mitsubishi-engineered vehicles. 
But a focused program was being instituted 
for Hyundai to develop its own powertrains, to 
fulfill a dream to become “a powertrain com-
pany like Honda,” as company executives 
recall. When the Hyundai Genesis was named 

2009 North American Car of the Year, it fea-
tured both a new Hyundai-engineered DOHC 
V8 engine, plus the well-regarded “Lambda” 
3.8-L V6. Both state-of-the-art engines were 
designed and developed by that once lightly 
regarded R&D operation. Clearly, Hyundai 
R&D—now well-equipped and staffed with top 
home-grown talent—had arrived. It took less 
than 20 years with many of the key installa-
tions made during the fast-paced 2003-2006 
period. Hyundai today employs some 2000 
degreed engineers (a third of them with ad-
vanced degrees) in powertrain R&D. The com-
pany’s global R&D operations have approxi-
mately 10,000 employees, 9000 of them 
based in Korea. And the former “students” at 
Hyundai are selling their engine technology 
(the four-cylinder Theta engine family) to their 
former teacher Mitsubishi, as well as to 
Chrysler. 
Read full story at www.sae.org/mags/aei/8735

The aero wind tunnel at Namyang is the 
largest of its kind in Asia. The facility can 
produce gusts of 200 km/h (124 mph).

VW’s new hybrid system, as used in the 
Touareg/Cayenne, features a computer-
controlled dry clutch. Shown in this 
exploded display are (from left) the 
friction disc, pressure plate, and two 
sections of the e-motor. 

Transonic’s novel supercritical 
injection process (as viewed 
through an optical engine fitted 
with a quartz window) does not 
create fuel droplets.
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10.  Ford launches plasma-
sprayed cylinder bores on 
2011 Shelby V8
“We are very excited about the future pros-
pects of this technology—we think there is a 
lot more opportunity for its use,” said a 
beaming Gerhard Schmidt, as he pointed to 
the new linerless aluminum cylinder block on 
display. Ford’s Chief Technical Officer was 
talking about PTWA (Plasma Transfer Wire 
Arc), an advanced coating technology that 
debuts next year on the cylinder bores of the 

GT500 Shelby Mustang 5.4-L V8. The PTWA 
process enabled Ford to shed approximately 
8.5 lb (3.85 kg) of steel cylinder liners in the 
new Shelby’s 5.4-L aluminum block. 
Compared with the 2010 GT500 V8, which 
used a cast-iron block, the 2011 engine 
weighs 102 lb (46 kg) less, due mainly to the 
linerless 356-alloy Al block. Ford engineers 
indicated that moving to linerless aluminum 
blocks on other engine families can save the 
company significant mass, at a time when 
every kilo counts toward improved fuel ef-
ficiency. The PTWA process was co-devel-
oped by Ford and Flame-Spray Industries 
of Long Island, NY. It is widely used in aero-
space gas turbines, where it provides an ex-
tremely durable surface coating for various 
high-stress/high-temperature components. It 
is also employed by Caterpillar in remanu-
factured heavy-duty diesel engine cylinders.
Read full story at www.sae.org/mags/aei/7624

A cylinder-set slice from Ford’s 2011 
aluminum V8 block shows the ferrous-iron 
plasma spray coating on the bore in the 
foreground. (Sam Abuelsamid)

AVL‘s transmission engineering provides unique com petences 
combining integrated development expertise and calibration 
& testing know-how.

•    Transmission design, analysis and concept evaluation
•     Transmissions calibration, including methods and  

tools (ACTTM)
•     Manoeuvre and event based testing on powertrain  

test beds
•     Transmission control development, including OBD
•     Design upgrades for fuel economy and hybridisation
•     Problem solving competency for transmission sub-

systems (e.g. hydraulics, synchronizers, dampers inc. 
DMF, clutches)

•     Combined evaluation of fuel economy and driveability
•     Bechmarking of NVH and driveability (AVL-DRIVETM)
•     Most important transmission technologies: Synchronized 

gear box, powershift transmission
•     Automatized transmission (w/ and w/o synchronization), 

Automatic transmission, Double clutch transmission,  
CVT (continuous variable transmission)

•    Support for production industrialization
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