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History was a compulsory subject at Royal Military College (RMC), Duntroon, up until the
mid — 70S. However, now less than 40% of Year 1 ADFA cadets study History. Perhaps political,

strategic and operational level History is considered too advanced for cadets who do not train
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beyond section/squad level whilst at ADFA. Perhaps formal History should be studied at the

captain/major rank, where experience at division, brigade and/or battalion level, assist them to place

lessons in historical context.
a g A A & a o A o o . g
anvinwaidsilanawdusumavastszinaumsiwabufosznaisds  wsnnIIriau
fia COL.Bodryagin Alexander Nikolaevich @u#is183¥inAa Deputy Chief, Research Dept, Main
Directorate of International Military Cooperatiion, Ministry Defense.
wignmvhuinanmazlmae 9 atdldwinmionulufidszgaldagamannay wiya
R A o a [ a 4:!' 1 1 = 1 a v
1dts @ M e mwmdange MsAu MnImds Mwddu uddinanaulisaudouazlsli
DumanguududTudsn  nasnsaGasmansasenufamuiiumssnwaionss wndsuunany
= t% ) & iy P v o a AA o ] g
wiowinsznadannuau 9 Avhilufidsguwivdusmaien ARednwuzaasmenmarimi 1
N81271 MITpwITUTIfmansluantua1d 9 nemanmsuaznIngasanTulusmbolunane
A a a v oA gj A = v ] = dl Dt a v
wmaain MannisewldUSygaudliunies n uszien leadad aunlesudSyaomaan
dredfmansrniadoidmainuuinang @uowlna nsenylwanuawduSesdnd wnldanudnii
dredfmansnaetszifmans liamsiomnnaniaiudn liashazaulavnnawinll dseifenaas
sundsaidoiiezlsivevtuasialandelanae 9 adra i Funarfunnants ineisae
Goudslnd 9 Anduwnzhiundilidsasdenfumidald nnauiaulatsziamaaslulminaimds
auIn lnniifedwnlanf@nm ldunuynaminsasiauls wsemdwldluiasayads 9 ayd
duduinnlddesfianaiindiniudsziamaaisumavenn  dszmavasnludagiufidym
VINWNY TINMmATEFRT Matlay MINws uassind audszimadasuanugnsan lhidulszina
BN 9 BnunINeRa 9 Ussing aniunalnlanm s AN e usINadlnide uasiivas 9

o o o & % = A NI & A & o ] a
iaLGﬁﬂuluﬂixLﬂﬂfyﬂluvLﬂﬂ’]uLaUdﬂa6\1ﬂuﬁ]u@ﬂ@uLLﬂuvavL@uauﬂﬂﬂu NNﬂUdLLﬂaﬂl‘ﬂ’ﬂL"lﬂﬁJﬂ’nw

2
a A

ﬂé’@ﬂﬁ?w%aLﬁfun@Lﬁ'mﬁ'uﬂizi'amam{maaﬂizmmmmﬂmUﬁmm@ﬁm@mﬁaamﬂs naotlu
LWz siiuAaeuuUiiawae

rudelufingasnnudadunssoudszifmaasuazamaasons 9 lug@adamaasle
athahgunilouns wpnwshuiilumsnmaun desmammsasadnouie viiude LTC. L
Wen @nuwnibsna Associate Professor, National Defense University of China People’s Liberation
Army.

wgnmsviuingn 11 History is like a long river. There is no absolute seperation of its
past, present and future. Understanding history is an essential prerequisite to understand the

present. No one have a deep understanding of the present without knowing the history. Only
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finding out the law and nature of the development of history, can we forecast and shape the future.

In China, most people have their history education as a part of liberal arts at primary schools and

high schools. At universities and colleges, some students take history as their specialty. Their
objectives are to become history teachers or researchers. China’s military academies put
emphases of history education on military history. The reason is that military history education is
essential to train and develop officers. The critical functions of studying military history are as
follows :

1. Studying military history is the basis of developing military theory

2. Studying military history is one of the main means to found and develop new military
theory

3. Studying military history is the important pretext for correct military decision-making

4. The Knowledge of military history is the important component of military commanders’
quality.

5. Cultivate the sense of responsibility of military officers to give allegiance to their country
and safeguard peace.
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mUﬂmm’mﬂ‘szmﬁaﬁ%’gmﬁm wndumnenwisenme aa LT.Col Lance Alan Forbes ¢MLLA%d
Director of Technology, Air Command and Staff College t1na13'1391

The goal of the United States Air Force (USAF) Air Command and Staff College (ACSC) is
educating mid-career officers toward a full and Common understanding of air and space power,
history, doctrine, Joint and Combined operations, leadership, and USAF Core Values. We do not
teach history for history’s sake. Rather, history is used to illustrate joint doctrine, air force doctrine,
leadership, and the development of air and space power. For example, the battle of Cannae,
World War |, and Desert Storm are compared to illustrate the concept of envelopment-tactical and

operational, horizontal and Vertical.
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Electrochemistry of Fuel Cells
+ -
Oxidation half-reaction 2H, _— 4H + 4de

Reduction half-reaction O, + 4H + 4e > 2H,0

Cell reaction 2H, + O, ———» 2H,0




tug ANAN - FUNAN b

AT |
PR | S
“tigigues

e

guumsms Wi tiRe T uwudazrzsutouiidoifdinelua (Anode) falalasian
(Hy) azuwsnszangldaumeandets platinum  (PY) wmaﬁm:m"l,aéﬁmwﬂiuLaqamaa H,
sanilusaslalasanezaon (H) azdsasdidnason Aalulalasiandoan (H) Teezindoud]
il fitaualng  (cathode) wm=fididnasauszindoufinuwainiauelua  (Anode)
anw9asmonanlgiraualne (cathode)

UinTewaseandiaw (O,) ﬁﬁﬂmaqaﬁi&mﬂiﬂ@ (Cathode) 2 Ansasnavanluuuiwms
NI (GIFUNNTTIR) F9aziindnatnidaiiasiduiunen Adawanduy (Pt svinld M
sanfawinlAseTanduldnaiitu ﬁqmﬂgﬁ@‘iﬁﬂszmm 80°C IMINEENTUNMITNNUDES
\TALTaINEY PEM ﬂ‘agm‘i’]ﬁ‘@ﬁ’gU{iy‘u@amnﬂimﬁmm’mﬁ@aziwﬁ’] 9 wainaal §ASTANTU

289 0, W INNITeuiuesljisenaIamseanGiatuaed H,

Why a Fuel Cell Goes “Platinum”
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Pathway(s) altowing
conduction of hydrogen ions

Pathway(s) allowing
conduction of electrons

Pathway(s) allowing
access of gas to
catalyst surface

Carbon
Platinum

Polymer electrolyte membrane with porous electrodes that
are composed of platinum particles uniformly supported
on carbon particles.

Water and Fuel Cell Performance
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The membrane/Electrode Assembly

g; a U v Q = v

M31U32nau12  Electrode NU  Membrane  N@28AWE lATIETIINININYRAILLLL
YLIUNITHRARI [ 1UInURAE Los Alamos National Laboratory \Huanniiuddeisaitaing
d'd a a £ =) J §; £% aid 1 “ ” &
NYUszENTAWAIN mm:mvlaévlﬂgﬂl,muwuhﬂlumu@]auumimaammmmmw Ink” 11l%
v o [ o { A O ' =
MINRNLTN AN UAURARIWALAUIERNVDIAZ AL IR E (mwm@umixmmaguuﬂﬁuau) o9
) = . &
msazmwaamsmmmm:azmﬁagluuaanaaaa‘ PYIWAY  “Ink” Qmm‘%mmumlm‘é‘ﬂma
LLﬂﬂﬁﬁ’]&l’]ﬂizﬂqﬂ@TLﬂuﬁuﬁl’mE]GLZJ&IL?JS‘H 91T w0 IuTINUFAFIUNLANE1N® L eaNUNTINATD

ad & A € i o , v o a & &
04w 9 Afe Mmimezazlad “Ink’ lasassuavdasliudsuuinvaanaiuss Tuazeasladiien

° @ o L & o & o ) A

waztNaIwin W lwanusanannsznituuainas ladus FUNUIUTHIZYNNALANTUATIUAE

FUTWALINUATILIN eV AT TUAz s la LWL UNLLTUNIFAIA {l"smengﬂ%@ﬁ’maﬂ



ANAN - FUNAN b

(Rehydrated) lasmisguaslumiazaoniafifieain 9 werhlidulainauwsusaninrild
Aalalasaudosn  Adesnsdmiviaadandilumariem  tuaesugarioriunisside
A VINNUIWALENINIaR snaunsafnaladn U lulassaamasaiwdssaly

The backing Layers
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Enlarged cross-section of a membrane/electrode assembly showing structural details.
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AMIINNAAMNTAUVDILBALTALNAY (Rate of heat Generation in an Operating

Fuel Cell)
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current of 60 A)
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Power due to heat = Total power generated — Electrical power
Pheat = Ptotal - Pelectrical
= (Videal X lean ) - (Veei X leei )

= (Videa = leen ) X leen
= (116 V-0.7V)x60A
= 0.46 V x 60 coulombs / sec x 60 seconds/min.
= 1650 J/min
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