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SpaceShlpTwo

(Visrgin Galactic, USA)

— REMEE 750870

i BRI T 35

Emerging EO Market

Agriculture Health Monitoring
Humanitarian Aid

Revisit Time

and Remote Sensing”, Satellite Applications Catapult Ltd, 2014
EO: Earth Observation

N

n=|=c

Insurance Modelling
EROS B \ SkySat Qil Storage Monitoring
1 m s Natural Disaster Response
GeoEye —— Qil & Gas Infrastructure Monitoring
P
A Financial Trading Intelligence
WorldView ) = Mining Operations Monitoring
Pleiades = rbon Monitoring
Formosa - o — Maritime Monitoring
_ 3m ——— 1 ]|
= - = 5 = S —
=]
@
c'&) Spot
5m N ) o o o
RapidEye
10m N o S S - o
Weekly Dail 5X Daily

*Source: "Small is the new Big White Paper Nano/Micro-Satellite Missions for Earth Observation

Average Data Prices $SKm

|
5 05 005

Spacecraft Mass
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Nano/Micro Satellite Launch Market

2000-2750 Nano / Mirro Satellites
Recent US Launch Price Contracts 2012-2015
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Rocket Technology and Cost
Standard: 150-300 k,m Sounding Rocket

=L Liquid Rocket o WiRE ?/ui ﬁ*%%g?ﬁs%—jﬂzg
. o - EFRA "HBEEL HR (ride-share )
2 « Ride-share:
2 o v (B2 R
5 v ERES:
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(Orbit Analysis) (GNC) (Visualization) (Telecom) (Propulsion System integration)
TR MAKEF DGR S|

e = LI

WIREA -3

: N

oK/ ERE AZRDL/EEE  mA ) BEW BA EY AEPL/EEH

(GNC) (GNC) (Aerodynamics) (Structure) (Propulsion Tech Consult)
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Sugar Rockets
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2008 ~
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Parachute Hybrid motor Sugar motor

BETA

EZanSat Avionic Wifi router
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HTTP-3 ET=E7
SE :100-130km

by December 2015

N,0 + HTPB
WA
BN
3,500-4,000 kgf (10 s)

1,000 kgf (45 <)
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HTTP-series Hybrid Rocket Flight Tests

NG

E HTE =20 HTTP-28
(60 kg; 250 (70 kg; 270 kgf) : (95 kg; 350 kgf)
kgf) (2012.07.08) ¥
(2010400 - g
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HTTP-3S

ARBERESTVKET
wes  HTTP-3S LAEAEEH

HTTP-series Hybrid Rocket
Flight Test

LI SRERR

APPL-7-ll
I

® Dimension:
v @0.4m x L6.35m
® Weight:
v 320 kg
® Hybrid Motor:
v N20O/HTPB 1,000 kgf
® Flight Test:
v 03.24.2014

GPS antenna  Avionics  Parachutes CFRP N,O tank Control valve

CanSat (NCU) Yo-yo Despin

Hybrid motor

' vs7

1,000 kgf
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Turbulent Turbulent
F“‘-‘! Boundary Diffusion
Layer Flame
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Y e

Oxidizer  Post-Combustion

Spray Chamber
Thrust = MassFlowRate - Isp 380 -
- LOX FAMR
KEHES = BEURE - EOEH 360
o 340
&
: g 320¢
Stanford Univ. ARRC/NSPO e
3 300
*Use Paraffin Fuel +2 Patented Designs E
>
*Enhance Fuel Flow Rate *Enhance Mixing and 2801 ;
*Mechanical Strength Overall Combustion 260+ A
: 'S N204 Pc=500 psi
Concerns Efficiency 240 L . . Area Ratio: 70
0 2 4 6 8 10 12

Filament
« Vband stagel
o Vband stage2
« Nosecone
« Parachutel
o Parachute?

5 Filament
o _Second Igniter)
* lgniter

* Waming Light

ER RV

FEMERMR

&

Host computer

Barometer
(Node)

Digital IMU

Chamber Pressure
‘Tank Pressure
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HENL x4 NCTU HhE /0

3¢ Eina

I_‘LC’ :H" 1

."ﬁii‘m HE 2 } * .;%i‘fﬂmiﬁ

(Telecom) C (6NC)

HTTP-3S Vi3

173



.~ 2
27 X

2 = 'lb/

e
< V"

Gﬁ'ﬁﬁﬁiﬁ’l‘ﬁ W .

e i Tfiﬁﬁ'ﬁﬁiﬁ!ﬁﬁﬁﬁ .

<stcwe>o R E s R R

espin Grﬂund Test = ShOLk/vlbIathn

Test

® The approaches for Aerodynamic design
v Components Building-up Method
v' Computational Fluid Dynamics

® HTTP3s Aerodynamic design

O
\
\

In

Drag Coeff.

O—0—0—— 010000 7
| L Alpha

174



Dynamic Motion Broveer
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“A dream you dream alone is only a dream.j
A dream you dream together is REALITY.”

- John

Lennon
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1. &5 4 %,E-Jz 4% (Leaders in Education
Programme LEP)

2. ¥ # %~ o (Building Educational
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The Programme [LEP] aims to produce

for schools, who can demonstrate
extraordinary performance operating in an emerging
learning nation environment. \We are no longer
mandated with producing simply ‘good’ principals,
but leaders who have the capability to transform
schools and even move beyond principalship.

@(Chong, Stott and Low, 2003, p. 168)
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for Education
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What we do

The Department for Education is responsible for education and children’s
services in England. We work to achieve a highly educated society in which
opportunity is equal for children and young people, no matter what their

background or family circumstances.

DfE is a ministerial department, supported by 9 agencies and public bodies.

KRR EHSRGAREE B

National College for
Teaching & Leadership

b E EFH 5 FRIE Michael Govez # #-3%30 P &K T 0 B
Hi

> B 7 8 & 4 ¥ & 12 ( National College for School
Leadership > f§ #NCSL) % # 5 ¥ (Teaching Agency) -
220134# 47 1p 4= & B 4 R p3c S 247 %4 r (National
College for Teaching and Leadership )

>RFREFATEE R RE i L oon R el
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» National College for Teaching & Leadership -
NCTL

b FEE R Nl T kM s e d \
%IM%WL freticd o f R R EAT B
' ¥ - R frend f

What we do

We improve the quality of the education and early years workforce and help
schools to help each other improve. NCTL works with schools to develop an
education system supported locally by partnerships and led by the best

headteachers.

NCTL is an executive agency, sponsored by the Department for Education.
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Educating the Mind without Educating the Heart
is No Education at All. —Aristotle
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