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Year

2002

2003

2004

2005

2006

| 2007

2008

2009

2010

2011 |

2012

2013
2014
2015

2018

2017 |
[ 2018

Host city
@ Tokyo

= Hangkok

e Seoul

Hl Seijing

BE Kuala

Lumpur

Hanoi

== Pune

e Tokyo
= Cairo

== Bangkok
Hang Kong

Da Nang
i Pune

W Yggyakarta
— Banékox

@ Tokyo, Japan
Vietnam

Theme

| Reach for the Top of M. Fuji
| Takraw Space Conqueror

Reunion of Separated Lovers, Gyeonwoo &
| Jiknyeo

Climb on the Great \Wall Light the Holy Fire

Building the World's Tallest Twin Tower

Halong Bay Discovery

Govinda

| Travel Together for the Victory Drums

Robo-Pharaohs built pyramids

| Loy Krathong, Lighting Happiness with friendship

. Peng On Dai Gat (In pursuit of peace and
prosperity)

:;fne Gre-en Planet

;A Salute for Parenthood

Robominton

Clean Energy Recharging the World

fThe Landing Discl"

The Festival Wishing Happiness & Prosperity

Grand Prix

Il Ho Chi Minh City University of Technology

== Sawangdandin Industrial and Community Education

College

Ho Chi Minh City University of Technology

® University of Tokyo

Il Ho Chi Minh City University of Technology

Bl Xi'an Jiaotong University

Bl Xi'an Jiaotong University

Bl Harbin Institute of Technology

1st runner-up

Bl University of Science and Technology of China

E King Mongkut's Institute of Technology Ladkrabang

Bl Southwest University of Science and Technology

Bl University of Science and Technology Beijing

== Samut Songkhram Technical College

| = Electronic Engineering Polytechnic Institute of

Surabaya

== Higher Technological Institute 10th of Ramadan
City.Egypt

University of Hong Kong

Bl University of Electronic Science and Technology of China

=== Dhurakij Pundit University

- University of Electronic Science and Technology of China

@ Kanazawa Institute of Technology

Lac Hng University

I3 Hung Yen University of Technology and Education

BE= Universiti Teknologi Malaysia
Lac Hong University

to be determined

Lac Hong University

== Kampaengphet Technical College
Lac Hong University

Lac Hong University

& Nagoya Institute of Technology

Hong Kong University of Science and Technology

[l Northeastern University

BE= Universiti Teknologi Malaysia
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ABU Robocon Award

@ Kanazawa Institute of Technology

e} Chungnam National University

Bl Mongolian University of Science and Technology

== Higher Technological Institute Tenth of Ramadan City
Egypt

| BE= Universiti Teknologi Malaysia

=== October 6 University-Egypt

El xi'an Jiaotong University

[l Harbin Institute of Technology

Bl University of Electronic Science and Technology of China

@ University of Tokyo

® University of Tokyo

== £|=ctronic Engineering Polytechnic Institute of Surabaya

Lac Héng University

Hung Yen University of Technology and Education
o University of Tokyo

Lac Hong University

1. ROBOCON 2015 COMPETITION

S 2. ROBOCON RANKING TABLE

B 3. STUDENTS PREPARE THEIR ROBOT
~—Fenis HIGR (TEA) ON THE CORRIDOR OF THE UNIVER-

SITY OR THE DORMITORY

4. LAYOUT OF THE BATTLE FIELD IN
ROBOCON 2017



SCIENCE, TE&NDLOGY
AND INNOVATION
IN VIET NAM
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SCIENCE,
TECHNOLOGY
INNOVATION?

Fostering science, technology
and innovation (STI)

» Increasing productivity

» New driver for
sustained growth

Average GDP
growth

Average
GDP growth

> 7% Around 5%

WWeaknesses

1990 - 2007 2007 - Present

Strengths SWOT

SWOT analysis of Vietham’s innovation system Threats |

RS ’l Good basic education performance

700

Opportunities

gmtttl
EEE RN RE T
110 01inftt

Shanghai - China Singapore Korea Japan Vietnam OECD Thailand Malaysia Indonesia

S 2 Export strengths in a range of sectors

RADID, TU AND OTHER MANUFACTURING
llMMlINII:ATIIIH NON-METALLIC m

MINERAL PRODUCTS

ELECTRICAL MACHINERY

RUBBER AND PLASTICS PRODUCTS ( woon ) ([ TEXTILES, CLOTHING ]

£ @ Earth&Environmental
H T Sciences
STRENGTHS 8 REPUtatlon :‘;3 Clinical Medicine
H s &T f' Id § Biomedical Research
in ields 2
]
; i Engineering
3
("R
! £ ecmmlstry Physics  Biology Agriculture Math
£° ) IcT
S Enabling & Strategic

Technologies | 5, (_specification— High

compared to world level

Number of scientific publications h

WEAKNESSES

Low level of productivity

u and income

40
35
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Levels of labour productivity per hour worke
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ACUTE SHORTAGE
OF STATISTICS AND
INDICATORS

AND USE OF EVIDENCE BASE
FOR POLICY MAKING

Further developing the
human capital and skills base

Nurturing a dynamic
business sector and its
innovation capacities

Improving effectiveness
of the innovation system

OPPORTUNITIES

Improving framework
conditions for
innovation

Improving public
governance of the
innovation system

Strengthening the

human resource base
for innovation

IBRD » IDA | WORLD BANK GROUP

@ THE WORLD BANK

INSUFFICIENT DEVELOPMENT

&) OECD

BETTER POLICIES FOR BETTER LIVES

LUlTIpalcu Lo wornu icvel

Number of scientific publications
WEAKNESSES
Little innovation and

less R&D capacity in
\ the business sector

s

Production Product quality  Product
_process  improvement’ categories
innovation enhancement

New market Shift business
penefration  activities to
another sector

Number of firms pursuing various innovation strategies

WEAKNESSES @

Serious underdeveloped
information base for innovation
policy making

Malaysia
Thailand

China

Vietnam

oo e o o o o o oo 90—
1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008

Composite indicator of regulatory quality

///—\\
»’/
/1 Slowdown in growth N
\
2 Failure to improve the

institutional and
business environment

THREATS

\ S Increasing brain drain /

Fostering innovation in

the business sector

Increasing the contribution —
of universities and public H
research institutes

e www.worldbank.org/vn

“ www.facebook.com/worldbank
o www.twitter.com/worldbankasia

Fostering innovation
linkages
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THE FORMULAR

KNOWILEDGE - the era of technology and machinery
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lo & che, a differenza di un tradizionale teatro antico,
greco o0 romano, in cui lo spettatore si trova in platea e
lo spettacolo si svolge nell'orchestra (al centro dell’emi-
ciclo della platea) e sulla scena (il palco), I'architettura &
pensata in modo da porre lo spettatore al centro dell’or-
chestra facendo del teatro stesso uno spettacolo che gli
si dispiega intorno. Da quel punto infatti, si dipartono
sette settori corrispondenti ai sette pianeti (Luna, Mer-
curio, Marte, Giove, Sole, Saturno, Venere), ognuno
suddiviso a sua volta in sette gradini contrassegnati cia-
scuno da una diversa immagine: Primo grado, Convivio,
Antro, Gorgoni, Pasifae, Talari, Prometeo. Ciascuna delle
quarantanove intersezioni, che cosi risultano, ¢ model-
lata da una porta contrassegnata da immagini mnemo-
niche desunte dalla mitologia, ognuna delle quali ha il
compito di rinviare e descrivere una parte dello scibile
umano, tramite una dotta rete di connessioni fondata su
neoplatonismo, astrologia, alchimia e cabala (tavola 1-2).
Camillo definisce in tal modo una suddivisione coeren-
te nella quale sistemare secondo processi di associazione
simbolica una vastissima bibliografia suddivisa per sog-

getto. La possibilita di giungere a richiamare le infor-

mazioni tramite emblemi collocati all'interno di un’ar-

chitettura mentale ¢ un procedimento ben noto gia alla

retorica greca e poi latina e indicata dalla ricerca come

mnemotecnica. Camillo spinge piu in la gli obiettivi di

questo processo interpretandone i processi associativi e le

finalita alla luce del neoplatonismo e facendo della cono-

scenza una illuminazione di carattere mistico raggiunta

mediante emblemi magicamente attivati dalla coscienza.

E’in tal senso che il teatro diviene un edificio della me-

moria, rappresentante 'ordine della verita eterna e i di-
versi stadi della creazione, un’'enciclopedia del sapere e
I'immagine del cosmo.

unlike an ancient Greek or Roman theatre, in which
the audience is in the stalls while the show takes place
on the orchestra (center of the stalls) and on the scena
(stage), the observing point is placed right in the
center of the orchestra and the theatre surrounding
the spectator displays “the show” itself. Seven sectors,
corresponding to the seven “planets” known in the past
(the Moon, Mercury, Mars, Jupiter,the Sun, Saturn and
Venus) are developed from the orchestra. Each sector
is in turn divided into seven steps, each marked by a
different image (First step, Convivius, Cave, Gorgons,
Pasifae, Talari, Prometheus). Each of the 49 resulting
intersections is marked by a door decorated by
mnemonic images moulded from classical mythology.
Each door is finally meant to refer and describe a
single part of human knowledge, through a sapient
network of connections based on different disciplines
as astrology, alchemy, cabala, ermetism (plan 1-2). In
this way Camillo defined a coherent subdivision in
order to collocate, through symbolical associations, a
huge bibliography divided by subjects. The tecnique
for recalling informations through emblems collocated
inside an ideal architecture was already used in ancient
Greek and Latin rhetoric and known by modern

scholars with the name of mnemotechnique. Camillo

pushed farther the goals of this technique interpreting
its associative processes and objectives through

neoplatonism and making knowledge something like

a mystic enlightenment reached through emblems

magically activated by consciousness.
This is the meaning of the Theatre of Memory, a build-

ing representing eternal order of truth and the differ-

ent stages of creation, an encyclopaedia of knowledge
and an image of cosmos.
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The route of realistic and virtual
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‘A house is a machine for living in... ARCHITEC-
Le Corbusier (1923) TU RE

‘But | thought that all that functional stuff ROBOTIC

had been refuted. Buildings aren't
machines." Student

“You haven't understood. The building isn't the
machine. Space is the machine." Nick Dalton,
Computer Programmer at University College
London (1994)

Hillier, Bill; Space is the Machine (London: Space Syntax, 2007).
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EACH WALKIMG UMIT HOUSES MOT GhLY & KEY
ELEMEMT OF THE CARITAL , BUT ALSO A LARGE
POFLLATION OF WORLD TRAVELLER-WORKERS,




To architectural | 1 ; :
architecture—as—gcarf-?otizrwcgs-’ ;h:t:\;ni;eosszei’od:i : 9'77) b“"QS Bk s
. s erving as the armature for
the display screens enveloping it, the walls and floors reconfiguring within it
and_lthe computing capacity permeating it—all of these being plug-n-play and’
easily or automaticall izi inevi
table).(the young archifezfsd;teit::;i?aer:zga:zl;?CI:Z?S ?'\’E;as Perm‘?n'ent an'd me\tl—

: : gers envisioned, in their
archltgctural drawings submitted to the open design competition for the Centre
Pompidou, a physically reconfiguring “communications machine,” reprogram-
mable in both its physical and informational aspects. Their winning design was
surely indebted to two unrealized architectural projects that preceded the
Centre Pompidou competition by a few years: Cedric Price's Fun Palace (1961),

a vision of an articulated, dynamic structure promoting interactions between it
and its users that cause the physical form of the building to reconfigure®; and
Archigram’s Plug-in-City (1964), a mega-structural steel armature for receiving
standardized plug-in components, such as living-unit pods.®
In a city government press release, the Centre Pompidou was offered, with
great anticipation, as the physical manifestation of the hopes (and maybe the
trepidations) of Europe in the mid-to-late 1960s: “A true science of information
Is now beginning to develop in correlation with the new orientation of science
and the social sciences: art history, communications, cybernetics, linguistics
and semiology have restated the concepts of theory, history, space and time,
and of the symbol in new terms.™ In this context, the Centre Pompidou was
not to be “a passive cult-object” exemplified by the great works of art com-
missioned by noblemen, rulers, and religious leaders, but rather a grand public
space open to “information, dialogues and debates.”
The architects’ vision of the building-as-scaffold, sheathed in display screens
and mechanized for physical reconfiguration, was never realized in the Centre
Pompidou we know today. Nevertheless, the building has largely fulfilled Presi-
dent Pompidou’s call for a “polyvalent cultural center” situated in the historic
center.®
Undoubtedly, the building remains a daring presence in the historic city. But
would the Centre Pompidou get built today? Andy Sedgwick of Arup, the engi-
neering firm that played an essential role in the Pompidou design, doesn't think
s0.”“l don't think a national government would put its faith in such a young team van Groon, Keith: Archiectral Ro-
today,” opines Sedgwick. “In fact,” he adds, “in our checklist-driven, bureaucrétic borcs - Ecosysloms of B, Byls, and
world, | doubt [Piano and Rogers would] even make it through pre—qualificatlon. iciogy 1USA: MT Fress, 2016). page
With the industry now much more risk-averse than in those days—pfartlcular.ly -
public sector clients—many inspirational projects probably fall unnoticed at this

first hurdle.”"®



Cedric Price’s Fun Palace (1961)
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Such useless aspects of architecture and machines serve a very real function:

i . ] La . - - . . - . -

to enchant us, to stimulate us, to provide us with a sense of wonder and, per- e t;rro::(tjebtir:r?sforms{lthls bu:d;ng mlt-oha; \_/vr_lltlten .gu1tc_ie - tl:e Hpiary: o0

haps, even, a sense of hope. As architect Robert McCarter argues, “if we accept it e e .urTms T i
- : poy gy of knowledge, and the facades are a table of contents. The building is a book.

the machine as neutral, as something we can use ‘without thinking,” then we

Words become worlds. From the Bibliothéque Sainte-Geneviéve, architectural
robotics draws the communicative power of architecture—architecture of a dif-
ferent, less pure variety that relies (as did Labrouste’s library) on it being hybrid-
ized with other information and communications technology.

risk being delivered over into a type of being completely determined by tech-
nological evaluations,” where “meaning [is] replaced by mere means: utility.”*
Architectural robotics draws from Tinguely the notion that machines are very
human and have something important to tell us.

Evan Green, Keith; Architectural Robotics - Ecosystems of Bits, Bytes, and Biology (USA: MIT Press, 2016}, page 178 Evan Green, Keith: Architectural Robotics - Fcosystems of Bits, Bytes, and Biology (USA: MIT Press, 2016), page 180

12.3
Architecture with an added layer of information. Detail
Of the BIbllOthéque Sainte-GeneViéVe—ltS Card Catalog Evon Green/ Kehh; Afcﬁ/fecfyfa/ ,Qo-

inscribed in the fagade (photograph by the author).

botics - Fcosystems of Bits, Bytes, and
Biology (USA: MIT Press, 2016), page
Ecosystems of Bits, Bytes, and Biology 179



MEGASTRUCTURE  Metabolism

Thursday, April 28, 20717

Metabolism was maybe the last modemn avant garde movement in architec-
ture. Metabolism has had a positive vision o the population augmentation,
and the urban growth. In this factor, the movements before metabolism in 60|
and 50s, they ve had a negative pessimist vision fo those factors.

In this Agriculfural Cify project by Kisho Kurokawa, ihe megastuciure
\oaramefers could be discovered.

1.Modular

2. Unlimited extension capability

My golden rule for MEGA-Macro Structure project is this -

" There is no mass plan. There is a process ”

The process of further development, extension, and growih.

Some kind of auto-generation ability for architecture or urban design or both
of them. This is my definition of megastructure.

http://shadkar.com/shadkar/iConcept/Entries/2011/4,/28_Projet_ME-
GASTRUCTURE__ Metabolisme.html

hitps://namigradoli.wordpress.com/2016/11 /27 /kisho-kurokawa-agri-
culturalcity-1960-kenzoange-ciudad-campamento-para-peregrinos-en-a-me-

ca-1974/

“Metabolists believed that adopting this approach in architecture
would save the identity of human beings and allow them to commu-
nicate their humanity fo architecture”

https://architecture.knoji.com/metabolispae#-architectural-move-

mentinthe-1960s/
[ ]

NOWADAYS, REPEATITIONS OR REPLICAS IS REP-
RESENTING THE GROWTH OF MACHINES OR
ROBOTS. THE DYNAMIC AND VARIETY IN HU-
MAN SOCIETY IS BEING MECHANIZED, MOD-
ULLED AND MASS PRODUCED.




THE GROUND IS GETTING COSTLY IN THE SOCIETY. EVERYONE IS TRY-
ING TO TAKE AS MUCH AS THEY CAN FOR THEIR OVWN BENEFIT. THE
SOCIETY IS BECOMING INDIVIDUALISM. LAND IS BEING PRIVATIZED.
SUCH A PUBLIC SPACE DOESN'T EXIST IN VIETNAM FREQUENTLY. BUT

VWWHAT TYPE OF PUBLIC SPACE® LIFT IT UP IS THE ONLY WAY AND IT IS
FREEZ??

AT THE END, THE FUTURE OF MUSEUM IS
AN CLOSED PUBLIC SPACE / FACILITAT- LOCATION &

ING PUBIC SPACE SOCIAL IM-
PACTS
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DIRECTED SEQUENCES OF ROOMS
MATRIX-LIKE ARRANGEMENT OF ROOMS
SPATIAL INTERPRETATION & SPATIAL ISOLA-

TION

OPEN PLANS

FREE-FORM SPACES

CONVERSIONS AND EXTENSIONS OF
ARCHITECTURE MONUMENTS

MUSEUM LAYOUTS -
EXHIBITION



Directed Sequences
of Rooms

The closed sequence of rooms referred to as an enfilade dates back to the representative
secular architecture of the Baroque era. As the museum developed into an autonomous
building type in the late eighteenth and early nineteenth centuries, architects fell back on
this motif of palace architecture, connecting rooms of the same or different sizes so that
the doors along a single axis enabled a view through all the rooms. In the Alte Pinakothek
in Munich, the line of large exhibition rooms was supplemented by a long line of cabinets
also linked in enfilade and connected at certain intervals to the large halls. Out of this res-
ulted a combination of a main route and a variety of auxiliary routes.

Wl

Since then, this principle of visitor routing has determined not only the majority of the mu- DIRECTED SEQUENCES OF ROOMS
seums of the nineteenth century, but was also adopted repeatedly in the museum buildings
of the last decades. Even if such a clear and programmatic arrangement of the exhibition ;
rooms following the model of the nineteenth century as the one to be found in the Stutt-
garter Staatsgalerie remains the exception, room connections like the enfilade that allow
aview through at least three rooms and thereby justify the term ‘directed sequence of
rooms’ are to be found so frequently in the museum architecture of the last decades that it

is not by chance that this category in our selection is represented with the most examples.
However, it subsumes not only sequences of rooms with unambiguous visitor routing, but

also the numerous filiations and augmentations of this principle, in which a main direction

is recognizable, but alternative routes are also allowed. Among these are all those solu-

tions in which a main route, often called a museum street or museum passage,-accesses
the exhibition rooms, occasionally interlinked, that are separated from.it. A variety of gradu-

ations and interpenetrations of a ‘directed sequence of rooms’ such as those that deter-

MUSEUM LAYOUTS -
EXHIBITION

mine the ground plan structure of the Sainsbury Wing of London's National Gallery at the
close of this section introduce the transition to the next category of ground piin forms, the

matrix-like arrangement of rooms.

NEUE STAATSGALERIE
STUTTGART, GERMANY
JAMES STIRLNG
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OPEN PLANS

FREE-FORM SPACES

CONVERSIONS AND EXTENSIONS OF
ARCHITECTURE MONUME!
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DIRECTED SEQU

OPEN PLANS

FREE-F :

CONVERSIONS AND EXTENSIONS OF
ARCHITECTURE MONUMENTS
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CONVERSIONS AND EXTENSIONS OF
ARCHITECTURE MONUMENTS

MUSEUM LAYOUTS -
EXHIBITION




INFRASTRUCTURE

Building is over the road



"Villa Hutheesing' by Dioniso Gonzdlez, 2013
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SPACE AND LIGHT

ple. Actual main function is less than half of the entire

The scale of space areas in this building is an exam-
building.
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MATERIALISM
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31.4 A possible layout diagram for a small museum
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31.2 Flow diagram of collection item movements in the

operation of collection services: exhibitions, conservation and

collections management
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31.3 A4 layout concept showing a clear relationship between museum functions and an approach to zoning and expansion
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exhibit areas, public
circulation and
commercial activities

library, restaurant,
theatre, associated
activities and office
space
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31.5 Two basic massing concepts that allow public areas to be

organised on one level
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31.6 Three modes of expansion: a Block addition; b Extension;

¢ New building
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Museums, art galleries and temporary exhibition spaces 31-3
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31.7 Genetic plans for exhibit and open-access storage areas:
a Open plan; b Core + satellites; ¢ Linear procession; d Loop,
e Complex: f Labyrinth
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KVWH/year

Abhinay Bhandari, former Intern at Sikkim Renewable Energy (2016-2017) 19.000 m2 x 150 x 4.5 x 365 = 4681125000 WH /1400 = 3.343 households/year
19.000 m2 x 200 x 4.5 x 365 = 6241500000 WH /1400 = 4.458 households/year

Answered Apr 26, 2017
The thumb rule for setting up solar panel is that vou can set up a 1 kilowatt plant

in an available space of 8§ meters square.
So for 1 sq. m we can setup 1000/8= 165 watt

You won't get a module with that capacity. so vou can fit a 150 watt panel or a

200 watt panel.
Now vou installed a 150watt solar panel

The amount of energy vou harness depends on the amount of solar insolation

your area receives. It's different for different areas.

Let's assume the Global horizontal index or the solar insolation for vour region

is 4.5 kWh/sq.mdayv
Household Electricity Consumption (kWh/year)

CLIMATE CONDITION-
I ING
> c g
Mote: Figures are 2010 averages for electrified households ’

o .
Source: Enerdata via World Energy Council Shrink That Footprint

Therefore the energy produce per vear

= Panel capacity * solar insolation” days of the year
=150 *4.5* 365

= 261157 Whr or 261 KWhr per vear.

You can look into http://HTTPS://eosweb.larc.nasa.gov/see
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type of vehicle length | width height turning circle
{m) Tl {m) racdius (m)

motorcycle 2.20 0.70 1.004 1.00

car

- standard 4.70 1.75 1.50 5.75

- small 3.60 1.60 1.50 5.00

- large 5.00 1.90 1.50 6.00

truck

- standard 6.00 2.10 2.20m 6.10
7.51 7.00 2.50 2.40M 7.00

- 161 8.00 2.50 3.00m 8.00

- 221 (+16 1 trailer) 10.00 2 50 3.001 9 20

refuse collection vehicle

- standard 2-axle vehicle (4 = 2] 7.64 2.50 3.30" 7.80

- standard 3-axle vehicle (6 <« 2 or 6 = 4) 1.45 2.50 3.30" 9.25

fire engine 6.80 2.50 2.80" 9.25

furniture van 9.50 2.50 2.800 9.25

{with trailer) (18.00)

standard bus | 11.00 2.50+ 2.95 10.25

standard bus i 11.40 2.50% 3.05 11.00

standard vehicle - bus 11.00 2.50% 2.95 11.20

standard vehicle - articulated bus 17.26 2.503 4.00 10.50-11.25

standard articulated truck 18.00 2.5041 4.00 1200

tractor 2.504 4.00

trailer 2.504 4.00

max. values of the road requlations

2-axle vehicle (4 = 2) 12.00 2.504 4.00 12.00

vehicle with more than 2 axles 12.00 2.50% 4.00 12.00

tractor with semi-trailer 15.00 2.50% 4.00 12.00

articulated bus 18.00 2.504 4.00 12.00

trucks with trailer 18.00 2 504 4.00 12.00

notes:

" height of driver's cab; ?' total height with driver, about 2m; 3 with wing mirrors, 2.95m;
# without wing mirrors; ® turning circle radius adjusted up to max. as per regulations

Basic vehicle data

TRAFFIC
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GO VKN|  HGQ|  ZE|  ZKE BK TK HK | Type BT HT BS TS H5G HS K
kg s m mim mim M mim mim mim mIm mim mim
530 8 10| 45 15 10 1100 1400 | 2200-3000 T2 900 2000-2400 1650 1775 1175 HK+1250
16 80| 30 1 1300 HK+1400

800 10 1.0| 45 15 10 1350 1400 | 2200-3000 2 900 2000-2400 2025 1700 1175 HK+1250
16, 80| 30 1 1300 HK-+1400

1000 13 1.0 45 15 1. 1100 2100 | 2200-3000 T2 900 2000-2400 1650 2475 1175 HK+1250
16, 80| 30 1 1300 HK+1400

25 100| 36 1 1700 2475 2050 HK-+2050

3.0 150 50 1 2275 HK+2250

13 1.0| 45 15 1 1600 1400 | 2200-3000 2 900 | 2000-2400 2150 1700 1175 HK+1250

16, 80| 30 1 1300 HK+1400

25 100| 36 1 2200 1725 2200 HK+2050

3.0 150 50 1 2425 HK+2250

1275 17 1.0| 45 15 1. 1200 2300 | 2200-3000 T2 1100 2000-2400 1950 2700 1175 HK-+1300
16, 80| 30 1 1300 HK+1500

25 100| 36 1 2000 2700 2075 HK+2050

30 150| 50 1 2300 HK+2250

17 1.0 45 15 1. 1650 1700 | 2200-3000 C2| 1100 2000-2400 2425 2025 1175 HK-+1300

16, 80 30 1 1300 HK+1475

25 100 36 1 2450 2050 2200 HK+2050

3.0 150| 50 1 2425 HK+2250

1600 21| 1.0| 45 15 1) 1400 2400 | 2200-3000 c4| 1300 2000-2400 2200 2800 1200 HK+1300
16 80 30 1 1325 HK+1475

25 100 36 1 22375 2800 2185 HK+2050

3.0/ 150| 50 1 2525 HE+ 2400

CIRCULATION
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50 WEM [F2HO | ZE|F4PMN (¥4 NN *ERK FETE. #5 HE. Type 5 ET FEHT | *THSG FTHSE
kg mys m kA A mim mim mim mirm mm mim mim
HRope™® 1000 13 1.000 422 8.9 230 10001800 | 14002350 Z000-2500 T2PC2IC4 | 8001600 | 2000-2500 | 1850 | HE + 1750
1680 8h 1371 3.0 1850 HE + 1900
1275 | 17 1.000 422 1.1 290 MO0-1800 | MLO0-ZE50| 20002500 T2PC2IC4 | BOOB00 | 2000-2500 | 1850 | HE + 1750
160 8h 8.1 380 1850 HE + 1900
1800 21 1.000 25 2 1B 30,0 12002100 MR00-Z900 | 20002500 T2C2IC4 | BOOZN00 | 2000-2500 | 1850 | HE + 1750
1.60 1741 290 1850 HE + 1900
2000 28 1.000 25 2 153 380 1400-2300 | 18%0-2950 | Z000-2R00 | TZ/C2/C4/CE| 8D0-Z300| Z0O00-Z500 | 1850 | HE + 170
1.60 243 B3O 1850 HE + 1900
2500 33 1.000 252 202 420 1400-2300 | 20L0-3500|  2000-2R00 | T2fC2CA/C6 | s00-2300 | 2000-2500|  18h0 | HK + 19&0
2000 39 1.000 24 2 233 480 1RO0-2300 | Z3L0-2E00| 20002500 CAFCE | 10002300 | Z000-2500 | 1ELO | HE + 1950
32000 42 1.000 24 2 234 480 1700-2400 | Z3L0-3EE0 | 20002500 CACE | 10002400 | Z000-2500 | 18RO | HE + 1950
B00 | 48 1.000 24 2 24| BE0| 1800-2400 | ZRLO-2600| 20002500 CACE | 10002400 | Z000-2500 | 18RO | HE + 1950
4000 | B3 nED 240N 202 B30 18002500 | ZR00A000| 20002500 CACE | 10002500 | Z000-2500 | 18RO | HE + 1950
Hydrauli: 1000 13 0683 18] 8| 180 380 10001800 13002300 Z2000-2500 T2fC4 | 8001800 | Z000-2500 | 1500 | HE + 1600
Rucksack®® | 127%L| 17 0683 18] 8| 20000 450 1100100 1450-2800 Z000-2500 T2iC4 | 8001800 | Z000-2500 | 1600 | HE + 1600
1800 21 063 18] 8| 330 730 12001500 150029001 Z2000-2500 T2fC4 | 8001500 | Z000-2500 | 1600 | HE + 1600
Hydrauli: 1800 21 063 18] 8| 330 730 15502100 150022501 20002500 T2fC20C4 | 8002100 | 2000-2500 | 1300 | HE + 1600
Tandem™:? 2000 28 | 0.40/0863 18] 8| 330 FR0| 1400-2300 | 18L0-2950 | Z000-2L00 | TZACZ CAICE|  BOO-2300 | 2000-2500 | 1300 HE + 1600
2500 33| 0.40/083 18] 8| 470 980 1400-2300 | Z0L0-3L0O0 | Z000-2L0O0 ) TZAC2ICAFCE | BOO-2300 | 20002500 | 1400 HE + 1600
000 39025083 18] 8| 470 950 15002300 | 23503800 20002500 CACE | 100023300 | Z000-2500 | 400 | HE + 1600
32000 42 |0.25083 18] 8| 4700 950 17002400 | 23503550 20002500 CAFCE | 10002400 | Z000-2500 | 1400 | HE + 1600
AR001 48 | 0.25083 18] 8| 600 1230 1800-2400 | 25&50-3500 20002500 CAFCE | 10002400 | Z000-2500 | 400 | HE + 1600
4000 | B3 015083 18] 8| 600 1230 18002500 | 28004000 Z000-2500 CAFCE | 10002500 | ZOO0-2500 | 1400 | HE + 1500
OO0 88 | 015040 150 8| 4700 950 1800-3100 | 270049001 20002500 CAFCE | 10003100 | Z000-2500 | 500 | HE + 1600
8300 | & | 015025 15 8| 400 880 Z000-3200 | 300055000 Z000-2500 CAFCE | 10003200 | Z000-2500 | 1500 | HE + 1500

CIRCULATION
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Inspiring movies

Night at the museum
Real steel

Hugo

Ready Player One

REFERENCE DOCU-
MENTS



PROCESSING



