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NEW AIRCRAFT DESIGN

Boeing's Blended Wing Body (BWB) research aircraft -- designated the X-48B -- made a 31-minute
first flight last summer at NASA Dryden Flight Research Center at Edwards Air Force Base in
California.

Continuing the tradition of X planes that dates back to 1947 at Edwards Base, Boeing Phantom Works
is flight-testing a 21-foot-wide airplane called the X-48B. The aircraft is being used to try out a design
concept called "blended-wing body" or "BWB" that could provide more lift, greater range and as much
as 30percent greater fuel economy - a valuable element for tankers and transports.

The Boeing 787 Dreamliner is a mid-sized, wide body, twin engined jet airliner currently under
development by Boeing's Commercial Airplanes unit and scheduled to enter service in 2008. It will
carry between 210 and 330 passengers depending on variant and seating configuration. Boeing has
stated that it will be more fuel-efficient than comparable earlier Boeing airliners. It will also be the first
major airliner to use composite material for most of its construction.

Prior to January 28, 2005, the 787 was known by the developmental designator 7E7. The early
renderings released depicted a radical design with highly curved surfaces. On April 26, 2005, one year
to the day after the launch of the program, the final look of the external 787 design was frozen with a
less rakish nose and a more conventional tail. Boeing has started the final assembly of its Boeing 787
and has scheduled a rollout on July 8, 2007 and the first test flights in 2008.



The Airbus A380 is the largest passenger airliner in the world. It first flew on 27 April 2005 from
Toulouse, France. Commercial flights are scheduled to begin in late 2007 after lengthy delays. During
much of its development phase, the aircraft was known as the Airbus A3XX. The nickname Super
jumbo has become associated with the A380.

The A380's upper deck extends along the entire length of the fuselage. This allows for a cabin with
50% more floor space than the next largest airliner, the Boeing 747-400, and provides seating for 555
people in standard three-class configuration or up to 853 people in full economy class configuration.

With announcement from NASA, the US took a giant leap forward in realizing plans to return humans
to the Moon by 2020 and then press on to Mars and destinations beyond — known in space policy
circles as the new US Exploration Policy.

The pieces are coming together for NASA’s next spaceship Orion as space agency engineers begin
working with lead contractor. With a diameter of about 16.5 feet (five meters), Orion capsules are
expected to have about 2.5 times the habitable volume of their Apollo predecessors, with all primary
systems routed through a fold-out panel of touch screens that swings into place above the pilot and
commander seats located beneath the primary windows.

THE PHOENIX




The Phoenix lander carried on a Delta Il launch vehicle. The three-stage, 130-foot-tall vehicle has 12
rockets to allow the 1,500-pound lander to escape the Earth’s gravity and arrive on Mars in May 2008.

The Phoenix Mars Lander is designed, built and operated for NASA by UA Lunar and Planetary
Laboratory in partnership with the Jet Propulsion Laboratory, Lockheed Martin and the Canadian
Space Agency.

INTERNATIONAL SPACE STATION

The ISS is an international project, scheduled for completion in 2010, with 16 countries including the
United States, Japan, Russia and European countries participating. It orbits Earth once every 90
minutes at an altitude of about 400 kilometers.

The United States has announced their intention to stop launching space shuttles in 2010 and to shift
the focus in space development to probing the moon and the Mars.
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The SELenological and Engineering Explorer “SELENE”, Japan'’s first large lunar explorer, launched
by the H-1I1A rocket in 2007. The mission, which is the largest lunar mission since the Apollo program,
is being keenly anticipated by many countries.

The major objectives of the mission are to understand the Moon’s origin and evolution, and to observe
the moon in various ways in order to utilize it in the future. The lunar missions that have been
conducted so far have gathered a large amount of information on the Moon, but the mysteries of its
origin and evolution have been left unsolved.



First ChangeE’s CCD raw images from the Moon in November 2007.

Chang’e 1, China’s first lunar probe, was launched in October 2007. It carried several sets of scientific
equipment such as a 3D, CCD camera and laser altimeter. Chang’e 1, named after a fairy who fled to
the moon from an unhappy marriage. It represents the start of the phase of China’s long-term goal of
putting a man on the moon by 2020.

Mars

Solar System



New Airplane Development after the A380

SCAAE Journal Editor

A British team has designed a hypersonic passenger airplane that could one day fly passengers
between Los Angeles and Hong Kong in less than three hours.

The new A2 airplane was designed by Oxfordshire-based Reaction Engines and would carry 300
passengers at a top speed of almost 4,000mph. The company says the aircraft could be operating
within 25 years and ticket prices would be comparable with an existing business class ticket.

The LAPCAT (Long-Term Advanced Propulsion Concepts and Technologies) project is being funded
by the European Space Agency (ESA) to encourage companies to push the boundaries of commercial
air travel using technology more commonly associated with space travel.

Reaction Engines said its A2 hypersonic aircraft would travel at Mach 5, almost 6,400 kilometers per
hour (kph), and twice the speed of a Concorde.

It measures 143 meters long, roughly twice the length of today's biggest jumbo jets A380, and runs on
liquid hydrogen Scimitar engines.

Similar technology was used by the US to develop the ‘bumper rocket', which was assembled from a
captured German V-2 rocket in 1949.

The plane could fly non-stop for up to 20000km. It is to operate on liquid hydrogen, which is more
ecologically friendly as it gives off water and nitrous oxide instead of carbon emissions. It is an aircraft
and produces ZERO carbon emissions!

Some interesting twists include the lack of any windows in the design due to the heat the jet will have
to mitigate and weight of space shuttle type windows that would be required. Although passengers like
to have windows for viewing pleasure and comfort they might be willing to bend on that luxury to get
from point A to B in 4 hours rather than the current 22 hour flight time.

The new airplane will reach hypersonic speeds in the following manner:

Mode 1- The jet’'s four Scimitar engines send incoming air through the bypass ducts to the turbines.
These turbines will produce thrust similar to today’s jet engines. The turbine compresses incoming air
and mixes it with fuel to generate combustion which is enough to push the jet off the runway and
propel it up to Mach-2.5.

Mode 2- Once Mach-2.5 is achieved the A2 switches into high gear and begins to reach its value. The
incoming air is rerouted into the engine’s core with enough pressure to sustain combustion at speeds
of up to Mach-5. This is the principle behind all ramjet designs, but the A2’'s Scimitar system kicks it up
a notch by adding a turbine compressor to squash the air far more intensely.

The problem that has foreshadowed this idea is that air-breathing engines cannot use turbines due to
the super heated air that enters the blades, some 1,800 degrees F. The engine hopes to overcome
this problem with the addition of a cooling system enveloped within the engine which will cool the air
enough to allow it to run through a turbine.



A2 Hypersonic Airplane Parameters

Passengers 300

Speed 6,400 kilometers per hour, Mach 5
Airplane Length 143 meters

Non-Stop Range 20,000 km

Engine Liquid hydrogen Scimitar engines.
Emission ZERO carbon emissions

Los Angeles to Hong Kong Less than 3 hours

Service Year 2020>

On the Ground

In Flight



New A2 Airplane vs. A380



Global Lunar Imaging Capabilities

Hsi S. Chen, President
SRSS, Laguna Hills, CA 92653

In the period of 2007-2008, Japan, China, India, and the US are all working on the remote sensing of
the lunar surface for the future human return to the Moon. What does the “Return to the Moon” mean
to humankind in the future can be summarized as follows: New base for expanding the horizon of
human activities. The Moon itself provides not only a frontier for humankind but also an important base
for further exploration into all space including Mars. Moon could supplement the resources of the earth,
helping further progress of mankind in our solar system. The following sections are the description of
the 4 lunar imaging systems and the comparison of the capability.

Japan’s KAGAYU

The Japan Aerospace Exploration Agency (JAXA) successfully demonstrated production of stereo
movies (3 dimensional movies) of the Moon surface by using stereoscopic images obtained with the
Terrain Camera (TC) onboard KAGUYA on Nov. 3, 2007. The "KAGUYA" (SELENE) was injected into
the Moon's orbit at an altitude of about 100 km. The first 3-D movies of the Moon including its polar
areas with an aerial resolution of 10 meters. The KAGAYU was launched on Sept. 14, 2007 to the
Moon.

Japan’'s KUGAYU

Japan’s Terrain Camera



China’s ChangE-1
The launch of China's first lunar orbiter, ChangE |, scheduled to launch on October 24, 2007. The

lunar ChangE'’s orbit is at 200 km. Stereo CCD camera with a resolution of 120 m and spectrometer
imager from 0.48 um to 0.96 um wavelength.

ChangE at the Moon

ChangE’s overview

ChangE’s CCD camera

India’s Chandrayaan-1

The India’s Chandrayaan-1 will be launched in April 2008 to the Moon. Special Regions of Interest:
Polar Regions, South Pole Aitken Region, Selected Basins and Craters with central uplift.

Terrain Mapping Camera (TMC)
Specifications

Ground Resolution: 5m (100 km orbit)

Swath: 20 km Lens focal length:14cm; F/No: 4
Detector: APS 8000 Elements Linear Array



Quantization: 10 bits

India’s Chandrayaan-1 Spacecraft

NASA's Lunar Reconnaissance Orbiter

The spacecraft, Lunar Reconnaissance Orbiter (LRO), is the first mission under NASA'’s space vision
of sending more for human explorers beyond Earth orbit will be launched in October 2008. The
spacecraft will be making detailed maps from an altitude of about 50 kilometers. High-resolution
camera is in the one-meter resolution to photograph the lunar surface.



Year
1967
1994
2003
2007
2007

2008
2008

NASA'’s LRO

Lunar Reconnaissance Orbiter Camera

Table 1

Lunar Remote Sensing Capability Comparison

Name

Lunar Orbiter
Clementine
Smart

Selene, Japan
Chang'E, China
Chandrayaan,
India

NASA’s LRO

Spacecraft Height
100 km
400 km
400 km
100 km
200 km

100 km
50 km

Ground Footprint
2mand 20 m
7-20 m

100-325 m

10 m

120 m

5m
05m



Conclusion:

The NASA’'s 1 m high resolution footprint is the best among the remote sensing
instruments for the lunar missions. It can offer the best map for the future human
return to the moon. The NASA'’s imaging capability is 10 times better than the India’s
imager, 20 times better than Japan’s Terrain Camera, and 240 times better than the
ChangE’s CCD imaging capability.

For the human return to the moon mission, the landing map requirement on the
imaging capability is 0.5 m or better, thus only NASA's LRO can meet the

requirement as of this year. It is hope that other space agencies can develop their
imagers to meet the requirements in the future.

Human on the Moon 1969

Footprint on the Moon 1969



Systems Thinking + AHP:
A Decision-Making Process That We Must Know

Benjamin C. Wu, PhD, MBA
University of California, Irvine
Irvine, California, U.S.A.
bcwu@uci.edu

Executive Summary

In our practices, as either engineers, scientisthanagers/administrators, we make decisions all th
time, e.g., selecting a design solution, choosingupplier/vendor, hiring a subordinate, picking a
banker, leasing an office space, deciding on artheffshelf software, etc. In doing so, what have
helped me the most are (1) the concept of systbmking, Ref. 1, and (2) the tool of AHP (Analytic
Hierarchy Process), Ref. 2. The former is a conegpt a set of rules and guidelines developed by
Professor Peter M. Senge and his colleagues atd9vdystem dynamics research program under
Professor Jay W. Forrester, and the latter is glsitout powerful tool developed by Professor Thomas
L. Saaty for multi-attribute decision making. Itrisy conviction that with profound understanding of
these two, we will have a better chance to maka dgcisions and minimize the number of regrets in
decision making.

Systems Thinking

We are living in a complex and dynamic world whéme traditional problem solving approach by
analyzing the parts without knowing how they woogéther as a whole will not yield satisfactory
results. Systems thinking is a part of system dyosmesearch at MIT, pioneered by Professor Jay
Forrester more than 30 years ago. It studies, gir@imulation, the interactions, reinforcing anddi
delay effects among the parts that constitute thelev Although systems thinking/system dynamics
was developed to derive out solutions for compleoiad, political, business and managerial problems,
it is equally applicable to helping us make decision our daily lives. Without systems thinking
during decision making, according to Peter Sendeeh 1, there are eleven typical consequences that
we may face: (1) today’s problems come from yesigrdsolution, (2) the harder you push, the harder
the system pushes back, (3) behavior grows betferdit grows worse, (4) the easy way out usually
leads back in, (5) the cure can be worse thanidease, (6) faster is slower, (7) cause and e#fiect
not closely related in time and space, (8) smadinges can produce big results — but the areas of
highest leverage are often the least obvious, ¢8) gan have your cake and eat is too — but not at
once, (10) dividing an elephant in half does naidpice two small elephants, and (11) there is no
blame — we all are part of the problem (making akes). The simplest form of doing systems
thinking is to spend more time to fully understahd impacts and reactions from other parts of the
system where a decision is deployed. In a desigjegt; this means that we truly know the customer,
how the product will be utilized and the customerguirements and expectations, so that total
customer satisfaction can be achieved.

A frequently cited example in systems thinkinghattseveral years ago a major infestation problem
occurred in California’s San Joaquin Valley. Usimgsticide could kill the crop eating insects and

solve the problem immediately, provided minimal ieowmental impact due to the use of chemicals.
However, since this action could likely affect thalance of the eco system, which could lead to
population explosion of other types of crop eatimgects and make the situation worse. Working with
MIT, out of a number of viable solutions, the auttys final decision was to introduce a predator

insect to control the bad bugs. Though the resak not immediate, as proven later, it was the right
decision to make at that time.

Multi-Attribute Decision Making (Trade-off Study)

In multi-attribute decision making, the purposéascome up with a balanced solution out of a set of
proposed alternatives with respect to the giverotdecision criteria. In practice, the decisiontrxa
approach such as the Pugh method has been widsdyinghe past many years, Ref. 3. This matrix



approach seems simple, it carries many hiddenllpitfaat we must be aware of. To begin, there are
two very important rules to follow that we must knoFirst, decision criteria selected must be
collectively exhaustive and mutually exclusive. Tisaall decision criteria must be identified, ahe
areas that each criterion encompasses shall nggdap. The former is understandable that our study
should be thorough and take all influencing factot® account. The latter, to make all decision
criteria mutually exclusive, is not something e&sydo, unless we clearly define the scope or areas
each criterion covers. Secondly, we must remaireaiyie when assigning criteria weights and
assessing solution alternatives’ scores when dillip the matrix. Both rules require quite a bit of
effort from us to comply. If either one is violajedtepending on the degree, the decision made today
could very likely become the source of a tomorropeblem as stated in one of the eleven laws of
systems thinking.

Let's take a car-buying exercise to demonstratartazix method in decision making. Our purpose is
to purchase a automobile for the company executivel we have five candidates in mind. The
following are the steps. First, a team is formeHicl consists of a number of experts who know well
about cars. Second, a number of brainstorming @essare conducted and an exhaustive set of
decision criteria and their corresponding weights determined, with a number “10” being the most
critical. Third, the five candidates are listednmady, a Cadillac, a Lincoln, a Mercedes, a Lexusl a
Volvo. The fourth step is to enter the score othezandidate against each and every decision aniteri
The partially completed matrix is shown below. Beaote that the 1 to 10 weights assigned to the
criteria are not absolute values, because theybeashange proportionally or normalized without
losing significance. Besides, we must keep in niimat the weights are ratio scale numbers that a
weight of “10” is twice as important as a weight'sf.

n
I8 lel® |
Normalized | = 3 § a e Weight Template:
Decision Qriteria Weights |  Weights @ S| 2183 1t0 10
Initial Cost 8 0.071 $40K | $45K | $55K| $42K | $40K
Maintenance Cost 8 0.071 10: Most Important
Prestige of the Car 8 0.071
Fuel Economy 10 0.088 1: Least Important
Safety 10 0.088
Quality 9 0.080
Reliability 10 0.088
Performance 8 0.071
Interior Design 7 0.062
Syling 8 0.071
Driving Comfort 8 0.071
Insurance Cost 6 0.053
Warranty 8 0.071
Service Charge 5 0.044
SUm= 113 1

Figure 1 A Decision Matrix

Assuming the set of decision criteria listed in.Flgare exhaustive, clearly they are not mutually
exclusive. Some of them are in fact the subsetdtadrs. For example, Insurance Cost, Fuel Economy,
Warranty Coverage and Service Charge are parts aht®hance Cost; and Safety, Reliability,
Performance, Design and Driving Comfort are paftQuality. One way to make them exclusive to
each other is to set up a hierarchical structureeftect their parent-children relationship. After
normalizing, the weights associated with the denigiriteria are shown in Fig. 2. On the solution
candidates side of the matrix, we first decide dmctv are the ones to be used as references. Though
unnecessary, Mercedes is used as the referenta foa all decision criteria. The Initial Costs of
$40K:$45K:$55K:$42K:$40K are now translated a skratios of 0.73:0.82:1.0:0.76:0.73. Before
normalizing, the scores assessed for the fiveisolaandidates are also included in Fig. 2.



[0}
8 c 3
levell | Level2 | Level3 = 3 8 9 <
Decision Qriteria Weights | Weights | Weights 8 5 % § §
Initial Cost 0.1 0.73 0.82 1 0.76 0.73
Maintenance Cost 0.3
Insurance Cost 0.5 0.7 0.8 1 0.8 0.7
Fuel Economy 0.1 11 12 1 0.8 0.9
Warranty 0.3 0.8 0.8 1 1 0.9
Service Charge 0.1 0.7 0.7 1 0.8 0.9
Prestige of the Car 0.1 0.7 0.7 1 0.9 0.8
Quality 0.5
Sofety 0.3 12 12 1 1 13
Reliability 0.2 0.7 0.7 1 12 0.9
Performance 0.3 0.8 0.7 1 12 11
Design 0.1
Interior 05 0.9 0.8 1 11 11
Syling 0.5 11 11 1 12 11
Driving Comfort 0.1 0.9 0.9 1 11 1

Figure 2 A Decision Matrix with Decision Criteriageflarchically Arranged and Normalized

Now, since all the numbers in the ratio scale vilegghts can be directly compared by proportioning.
For example, on the criteria side of the matrix,Lavel 1, Quality is considered as five times as
important as the Initial Cost (0.5 : 0.1), and Mammance Cost is three times as significant as the
Prestige ( 0.3 : 0.1), etc. After having all theres normalized the matrix becomes:

%]
8 = g
Level 1 Level 2 Level 3 = 3 § 2] g
Decision Qriteria Weights | Weights | Weights @ 5 g § §
Initial Cost 0.1 0.18 0.20 0.25 0.19 0.18
Maintenance Cost 0.3
Insurance Cost 0.5 0.18 0.20 0.25 0.20 0.18
Fuel Economy 0.1 0.22 0.24 0.20 0.16 0.18
Warranty 0.3 0.18 0.18 0.22 0.22 0.20
Service Charge 0.1 0.17 0.17 0.24 0.20 0.22
Prestige of the Car 0.1 0.17 0.17 0.24 0.22 0.20
Quality 0.5
Sfety 0.3 0.21 0.21 0.18 0.18 0.23
Reliability 0.2 0.16 0.16 0.22 0.27 0.20
Performance 0.3 0.17 0.15 0.21 0.25 0.23
Design 0.1
Interior 0.5 0.18 0.16 0.20 0.22 0.22
Syling 0.5 0.20 0.20 0.18 0.22 0.20
Driving Comfort 0.1 0.18 0.18 0.20 0.22 0.20

Figure 3 A Decision Matrix with Normalized Decisi@riteria and Candidate Scores

The next step is to calculate the “global weighitthe decision criteria, the true weights that \wé
used to compute the final scores of the five sotutandidates. Starting from Level 3, the loweggle

of the hierarchy, global weights are calculatedditup, level by level until Level 1. At Level 3,
there are two items, namely, Interior Design andirgs. The two are shown with equal significance
(0.5 : 0.5), globally, each carries a weight of2B.@r 0.5 x 0.1 x 0.5. At Level 2, children crigesd
global weights are their local weights multipliegd their parents’ local weights in Level 1. Take th
four children criteria under Maintenance Cost feample, the calculated global weights for the four
criteria of Insurance Cost, Fuel Economy, Warramtg Service Charge are 0.15, 0.03, 0.09, and 0.03,
respectively. It should be noted that since the bweel 1 parents “Maintenance Cost” and “Quality”
are represented by their nine children at Levair2| the Level 2 parent “Design” is representedtdy i
two children at Level 3, their own weights are #fere not used in the computation for candidate
scores. And, these three criteria are left blartkénsolution side of the matrix as shown below, Bi



[%]
8 £ 7
Level 1 Level 2 Level 3 Gobal = 3 § ] g
Decision Qriteria Weights | Weights | Weights | Weights @ 5 g § §
Initial Cost 0.1 0.1 0.018 0.020 0.025 0.019 0.018
Maintenance Cost 0.3
Insurance Cost 0.5 0.15 0.026 0.030 0.038 0.030 0.026
Fuel Economy 0.1 0.03 0.007 0.007 0.006 0.005 0.005
Warranty 0.3 0.09 0.016 0.016 0.020 0.020 0.018
Service Charge 0.1 0.03 0.005 0.005 0.007 0.006 0.007
Prestige of the Car 0.1 0.1 0.017 0.017 0.024 0.022 0.020
Quality 0.5
Safety 0.3 0.15 0.032 0.032 0.026 0.026 0.034
Reliability 0.2 0.1 0.016 0.016 0.022 0.027 0.020
Performance 0.3 0.15 0.025 0.022 0.031 0.038 0.034
Design 0.1
Interior 0.5 0.025 0.005 0.004 0.005 0.006 0.006
Syling 0.5 0.025 0.005 0.005 0.005 0.005 0.005
Driving Comfort 0.1 0.05 0.009 0.009 0.010 0.011 0.010
Soores = 1.00 0.180 0.183 0.220 0.214 0.203
Rank = 5 4 1 2 3

Figure 4 The Final Matrix with Overall Scores Detared

The global scores for each solution candidate htaimed by multiplying its normalized scores to the
corresponding global weights of the decision datethe right hand side of the decision matrix,. Big

The overall scores of these five candidates ane tiwe sum of their individual ones again each ef th
decision criteria. These and the determined rangfrtbese five candidates are shown above in Fig. 4

So far the decision making process using the dmtigiatrix approach has been demonstrated. You
may have noticed that the weights assigned to éeesidn criteria and the scores applied to the five

candidates are subjective. In a design project, texwwe prove to the customer and to ourselves that
we are right about these weights and scores?

The AHP (Analytic Hierarchy Process) Tool

Subjectivity is often our worst enemy in decisioakimg. Based on our training and experience, we
make professional judgment in assigning weightshto decision parameters and scores to solution
candidates. Though there is no doubt that we ahdaybe best we can, still, the questions are ¢&) h
good is our “professional judgment” in coming ughwihese weights and scores, and (2) how can we
prove it? More than once | was requested by theomey to give answers to these two questions, and
at each time | responded with AHP to convince thiat we were on the right track. AHP has been
my favorite tool for multi-attribute decision malgifior more than a decade, and | believe it is toé t
that we all should know.

AHP was developed by Dr. Thomas Saaty in the €E8K0s and has been one of the most popular
tools in decision making since the 1980s, Ref.lRbulgh it has been scrutinized and criticized byesom
in the academic world, it is widely accepted inithdustry. Since a lot of information about thislts
available through the Internet, introduction tasttiol will be brief in this write-up.

It should be clear by now that weights and scoeeslin the matrix method are relative in naturet an
for a set of N factors, by setting unity to onetloé factors, we need to make N-1 comparisons to
complete the assessment. Though objectivity igired in assessing the weights and scores, these N-
1 comparisons in the matrix method are nonethedabgective. Subjectivity to a certain degree is
tolerable and, in fact, not avoidable. Since subjig cannot be controlled, the decision making
process is always biased to a certain degree. riaidly, there are ways that we can improve this
situation. One is by team consensus. The theofywaf heads are always better than one” is true,
especially when experts are involved. The secomutoggh is to check the consistency of our
judgment by making redundant comparisons for thesights and scores. For the five candidates, ten



comparisons can be madg;,, instead of the minimum number of four. And, withese ten
comparisons, we can not only determine the sewef/eights from an eigenvector analysis but also,
through consistency checks, find out how well wewrthe relative weights among these five factors.
This is in essence what the AHP is all about.

Let’s take the four sub-criteria under Maintenaatée previous exercise for example. For these fou

factors we will make six comparisons instead of iieimum of three. Since we are dealing luxury

automobiles, the team placed heavy weights on &amogr Cost and Warranty Plans. The results are
shown in the upper triangle of the follow tableg.Fb. The six ratios are: Insurance Cost : Fuel
Economy = 5:1; Insurance Cost : Warranty = 2:1utasce Cost : Service Charge = 4:1; Fuel

Economy : Warranty = 1/3:1; Economy : Service Chargl.5:1; and Warranty : Service Charge =

3:1. Values in the lower triangle are the recipt@faghe numbers in the upper triangle. For example

Fuel Economy : Insurance Cost = 1:5; Warranty ulasce Cost = %2:1; etc. It should be noted that the
values are in ratio scale that a value “5” in tledl of Insurance Cost : Fuel Economy means the
Insurance Cost factor is five times as importarthag-uel Economy.

Insurance Cost | Fuel Economy Warranty Service Charge BEgenvector
Insurance Cost 1 5 2 4 0.5
Fuel Economy 15 1 13 15 0.1
Warranty 12 3 1 3 0.3
Service Charge 14 2/3 13 1 0.1
Gonggency Ratio ((R) = 0.02

Figure 5 The AHP Matrix of Paired Comparisons, Bigector and the Consistency Ratio

Since the above AHP matrix converges very quickly, eigenvector algorithm can be easily
constructed. Since the multiple comparisons cadlyhde consistent, particularly when there are more
than six or seven factors to be evaluated. Takthgatage of the properties of normalized vectors,
Professor Saaty defined Consistency Index (Cl) as € n)/(n-1), developed a set of Random Indices
(RI) for up to 15 factors, and a factor called Gsteicy Ratio (CR) to determine whether the
calculated eigenvector is acceptable. The algogtfom these computations are quite simple, and the
CR must be kept less than 0.1 or the comparisoed t® be re-evaluated and adjusted. Details of
these calculations are shown in Section 1-4 of ReSeveral commercial software packages are on
the market. The most popular one is ExpertChtice
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Wright's Airplane in 1911
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New Airplane Meeting in 2008

26th Congress of International Council
of the Aeronautical Sciences

Anchorage, Alaska, USA
14 - 19 September 2008

Hosted by
AIAA - American Institute of Aeronautics and Astron autics

26th ICAS CONGRESS - Anchorage, Alaska, USA
14 - 19 September 2008

The challenges facing aeronautics have changed and continue to change. The future will require
different approaches to the provision of air mobility and air transportation to meet the economic
growth and quality of life expectations of all people. The integration of existing and new
disciplines will create the concepts of operation and the processes for the design, manufacturing,
maintenance and operation of a new generation of air vehicles and supporting systems.

International cooperation will become increasingly more important. The attraction and education
of the next generation of scientists and engineers for aeronautics and aviation will be significantly
affected by the way that these challenges are addressed.

In recent years, several visionary and strategic documents on the future of aeronautics have been
developed. These have focused on societal needs and some key challenges for aeronautics have
been identified. Amongst these are improvements in aviation safety and security, reductions in
noise and emissions and increases in airspace and airport capacity. The design, development
and manufacture of the aircraft and its systems requires complex, multidisciplinary process
optimization, involving a worldwide supply chain. Recognizing this, in addition to the usual topic
areas, ICAS 2008 will focus on:

» Aircraft design, systems and systems integration
* Air transport system efficiency

» Safety and security

* Challenge of the environment

We are expecting a large number of papers in these areas, since the AIAA Aviation Technology,
Integration, and Operations Conference (ATIO) for 2008 will be fully integrated with ICAS 2008
and the ATIO contributions are being included in the ICAS2008 program. As a guide to authors,
the list of ICAS 2008 topic headings is appended. However, this list should not be regarded as
exhaustive and papers from other relevant areas are welcome.

ICAS 2008 TOPIC AREAS

1. Aircraft and Systems Integration
* Subsonic and Supersonic Transport Aircraft
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» Non-Conventional Aviation Systems and Concepts
* Unmanned Air Vehicles

 Hypersonic Aircraft

» Commuter and General Aviation Aircraft
* Rotorcraft

* Sailplanes and Ultra light Aircraft
 Multidisciplinary Optimization

* Design for Survivability

* Design Education

» New Aircraft Concepts - Military, Civil

* Trans-atmospheric Vehicles

2. Aerodynamics

* Subsonic

* Transonic and Supersonic

» Hypersonic Aerothermodynamics

» High Angle of Attack, High Lift

» Computational Fluid Dynamics

* Transition and Turbulence

* Wind Tunnel and Flight Testing

» Experimental Facilities and Techniques
* Aero acoustics

* Flow Control

* Biologically-inspired flight

3. Materials and Structures

» Composite Materials and Structures

* Applications and Issues

* Metallic Alloys

» High Temperature Materials and Structures
» Structural Mechanics

* Fatigue and Damage Tolerance

» Structural Dynamics and Aeroelasticity
» Dynamic Loading, Acoustic Loading and Impact
* Structural Testing

» Nanotechnology

4. Propulsion

» Gas Turbines

* Propellers and Fans

 Hypersonic Propulsion

* Inlets and Nozzles

* Propulsion / Airframe Integration

* Noise and Emissions

» Experimental Facilities and Techniques
* ISABE Supported Session

5. Flight Dynamics and Control

* Flight Dynamics

« Control Techniques and Systems

« Aircraft Handling Qualities

* Flight Testing and Simulation
 Performance and Trajectory Optimization
* Missiles Guidance

» Autonomous operations

* Neural Networks

» System and Parameter Identification

6. Systems, Subsystems and Equipments
* Integration of Equipment Systems

» Power Optimized Aircraft Systems
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* Electrical, Hydraulic and Pneumatic Systems
* Avionic Systems

 Landing Gear and Braking Systems

* Auxiliary and Emergency Power Generation
* Aircraft Fuel Systems

* Lightning, Cabin and Water/Waste

* Ice and rain protection

» Advanced Sensor Systems

» Emerging Systems / New Technologies
7. Systems Engineering and Supply Chain
* Integrated Product / Process Development
* Supply chain

 Customer and Product Support

« Life Cycle Value

« CAD / CAM and Computer Integrated Manufacturing
* Information System Technology

» Advanced Information Technology

* Design, Development and Manufacturing
» Engineering Management

» Robotics

* Total Quality

» Automation and Concurrent Engineering
8. Air Transport System Efficiency

« Aircraft Operation and Maintenance

* Flight Management

« ATM and airspace capacity

» Weather effects

* Airport capacity

* Intermodality issues

* SAE Supported Session

9. Safety and Security

* Accident prevention

« Accident survivability, Crashworthiness

* Human-Machine Interface

* Airworthiness and Certification

* Reliability and Maintainability

 Ageing Aircraft

* Aviation Medicine

* Airborne aircraft security

* Airport security

10. Challenge of the Environment

» Reduction of Noise

» Reduction of Emissions

* Alternate fuels

 Operational procedures

» Maintenance and disposal processes

ICAS 2008 in Anchorage, Alaska, USA

General Information

The 26th ICAS Congress will be hosted by the American Institute of Aeronautics and Astronautics
(AIAA) and will be held from 14-19 September 2008 in Anchorage, Alaska.

About Anchorage

The largest city in Alaska with a population of 254,000, Anchorage is framed on the north by Mt.
McKinley and the agriculturally rich Matanuska-Susitna Valley; on the south by the Kenai

23



Peninsula; the east by Prince William Sound; and the west by Cook Inlet and the great Alaska
Range. Anchorage is an exciting, spirited, cosmopolitan city with fine restaurants, shops and first-
rate entertainment, surrounded by spectacular wilderness. With over 14 hours of daylight per day
in September, there is plenty of time to attend the Congress and to enjoy the location. When
meeting in Anchorage, Alaska is on the doorstep and a short drive, or flight, takes you into the
“Great Land.” However, much of Alaska’'s mystique and beauty can be enjoyed both in, and
around, Anchorage itself. Delegates, spouses and their families will be able to experience many
attractions either alone or in group tours.

Technical visits
During the Congress, field trips will be arranged to places of interest to the technical community.
If you plan your flights back from Anchorage via Seattle, you may also visit Boeing.

Registration fee

The congress registration fee, including the CD-ROM Proceedings, is expected to be
approximately 650 USD for early registration. This is 10% lower than for ICAS 2006 in Hamburg.
Furthermore please note that hotel costs for Anchorage are considerably lower than for Hamburg
(20-25%). The lower costs for registration and hotels will compensate for the higher costs of
flights to Alaska. The International Council of the Aeronautical Sciences and the American
Institute of Aeronautics and Astronautics look forward to your participation in the 26th ICAS
Congress.

Further information can be obtained from:
AIAA

1801 Alexander Bell Drive

Reston, VA 20191-4344

USA

E-mail: meganh@aiaa.org

Web: www.icas2008.org
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