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The Vision of SANEDI é'\
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To serve as a catalyst for sustainable energy
innovation, transformation and technology diffusion
in support of South Africa’s sustainable development
that benefits our nation.”

SANEDI therefore has to play a critical role to ensure that South Africa will have the
necessary information and planning support (regarding, amongst others, emerging
technologies, innovative practices, alternate energy solutions, advanced
infrastructure, energy data) to plan for a sustainable and secure energy future that
will also satisfy the country’s economic, social and environmental needs.

SANEDI also has to influence/facilitate an immediate and critical change in the
energy culture towards more considered and sustainable energy practices.



Energy

Stuff we use to do work

APer day - 12 mJiday (3000 kCal)

o To walk - 29 mur1ookm

~To cycle - 11 myrtookm or <11 My100km
A To drive - 320 mJr100km or 94 MI/100km

AToride -40 to 100 mu100km



Wind
Biomass

Tides
Gas
Oil
Coal




i ?
Where do we find energy” éf:)

4 | |
Sun Wind Biomass




What are we doing?!

Wasting
Polluting

Suicide

World - 3,7million | China — 1,6million | London — 9’000 people




Well to Wheel GHG emissions in gCO,eq./km
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L———  fossil fuels ' biofuels ' electricdrive ————

* reference vehicle: gasoline engine (induction enginge), consumption 7| per 100 km



o
How much energy/hectare/year” él:)

; Distribution &
20°000GJ/ha and 50-135G) BioFuels/ha/ Combustion: 35%

cultivation period yr (BioEtOH, BioDiesel,
400G)/ha/yr et (Fuel to Wheel)

8-47GJ/
ha/year )

IPhotosynthesis: 2% of Processing: I ( 1

< - beats Biomass 40-100 times!

Inverter {dc to ac}

1800GJ/

PV Cell to grid: 10% o/ rre From battery to
efficient 3600G)/ 309500/£’5f';'i'/‘;'ie|:;|e wheel: 60%
ha/yr efficient ha/year

for car battery J
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Mobility é‘\




Road: Modes & energy performance 6‘35

Load Unit/ MJ/P.km gCO,/P.km

o
Mode Energy Number % Capacity 100km  \IJ/T.km  £CO./T.km

C Petrol  4'455'038 57% 1.4 9.0 2.19 153.77
ar

Diesel 184'407 2% 1.4 7.0 1.90 119.60

SUV Petrol 442'621 6% 1.4 14.0 3.40 239.20

Diesel 279'222 4% 1.4 11.0 2.99 187.94

LCV Petrol 1'103'608  14% 0.5 13.0 8.84 621.92

Diesel 700'265 9% 0.5 10.0 7.60 478.40

MCV Petrol 5'991 0.1% 2.5 33.0 4.49 315.74

Diesel 131'425 2% 2.5 25.7 3.90 245.58

HCV Diesel 198'134 3% 15 38.0 0.96 60.60

MBTaxi Petrol 260'577 3% 14 15.0 0.36 25.63

axi
Diesel 13'976 0.2% 14 11.7 0.32 19.93

Bus Diesel 30'033 0.4% 25 33.0 0.50 31.57



Oil Well Refinery Distribution Petrol Car (W>W)n

mQMQ l:>

96% 90% 97%

Coal Mine Synfuel Plant Distribution Petrol Car




(W-W)n

Oil Well Refinery Distribution Petrol Car
A = slaa= B
96% 90% 97%

Coal Mine Synfuel Plant Distribution Petrol Car
W - ouiss = -~
97% 40% 97% 18%
Coal Mine Power Station Distribution Electric Car

W~ oiiss ™ A~ @
LT I_U
97% 35% 95% 75%
Solar Farm Distribution Electric Car

L= Ad ~ T~ am

95% 75%



Transport energy use & impact é‘:;

W Petrol
M Diesel
Jet Fuel
M Electricity

. Railways CH
Rallways:CO, o Railways N,O

1.22% 0.00% Domestic Aviation CO,
Road N,O 0.14% 7.02%
1.28% \ V Domestic Aviation CH,
Road CH, ~ 0.00%
0.69% 4
Domestic Aviation N,O

0.06%




Technology for mobility

60km/h

Limit

Need only 14s
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40kgCO,/100km

400kg can do



Energy Requirements for City (Stop and Go) Driving

Click on blue text for more information.

Engine Losses: 74% - 75%

thermal, such as EfaT0T,
exhaust heat, etq (63% - 64%)
combustion (3%)

pumping (5%)
friction (3%)

Parasitic Losses: 6% - 7%

(e.g., water pump,
alternator, etc.)

/ Power to Wheel® 14% - 16%

Drivetrain Losses: 4% - 5% Dissipated as
wind resistance: (4%)

rolling resistance (4% - 5%)
braking (6% - 7%)

Idle Losses: 6%
In this figure, they are accounted for as part of the engine and parasitic losses.



It is not about cars
It is about people!




And our focus is:
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INTRODUCING THE ELF
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Cost, Energy and Pollution Vh

SN
For Petrol Electric Car
1 OOkm Car Normal Off-peak &
Small Car
Price/Unit R 12,00 R 1,33 60c
Units 10 litres 15 kWh 5 kWh
Energy 320 MJ 54 MJ 27 MJ
Cost R 120,00 R 20,00 R3,00




BE MINIMAL ;4
AND

: | il o4 ] ~
YOU WILL GET maxivumfiECa DERmore Minimal @

Minimal mobility concept:
A = moving shelter Seat + Frame
= minimal carbon footprint
— minimal spatial footprint = Space

AudiP1

Materials

Flax fiber reinforced compound

Shrilk hrilk Production Method

with Mycobond - e [ ===
Shrilk mycobond compound e ) Mg : "' i, X 200,

Engineering

BATTERY " Ladder Frame Analysis

, Li-air Battery 7 1. Normal position 2, Shiied posiion

&

Elevating System

30D Modeling

Process

Conclusion

1. Modify roof because of visual
approach angle

2. Driver s seating position
moved backwards
1400 -> 1500mm

3.Norigid structure

b o Encency: wo o 100% g T Deglcement )y a2 [ ]
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icture Frame .

Unibody Safety Cell

To proeat paserer bom e




Space Frame Function Variation

Modular Panel




In South Africa, Milotek is working on the creation of the Futran multi
purpose people transportation system

Taxi trip: Up to 8 people per trip, up to 2 stops in between
Limo trip: Whole pod for yourself
Goods trip: Up to 4 tons bulk, packaged or solid freight per trip




Futran System éf\

Electric motor unit

[ N

Non-motorised bogies
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20- 120 meters

The track has a very small footprint on the ground




The unidirectional, block-based Futran designed FRT track network

Is the ideal design to cover wide urban areas

A typical FRT track block will be 5km x 5km with stations less than 500m from any
point in the city. The bigger the city, the more FRT track blocks there will be.

Pods can move from any
station to any other
station without the need
to stop at interim
stations first

+ 5km

[0 Hub Station

@» Zipper Station

45km/h

90km/h




Mobility pathways é‘;\b

Better — to - gestlon Create a dense network of Reduce the amount of
Leave at last 2m of Create continuous, rapid transit lines and expand  space used for motor
clear space to ensure physically segregated city bus fleets to ensure that vehicle traffic and park-
that footpaths are cycle tracks when mo- the majority of the population  ing. Price parking to

accessible to all tor vehicle speeds are has access to high quality manage demand

higher than 30 km/hr public transport
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Mobility for life é@p

Need to move: Energy & Mode combination

A Efficient (least energy per P.km)
A Right sized (fit for purpose)

& Zero emissions (clean)

& Available and accessible

& Integrated, interconnected mix of options



Energy alternatives to onsider L)

\ WIND*2

r
Waves?'3 215
022 otal

So LA R11 Natural Gas 18
23,000 per year

240
total

Petroleum 18

World energy use
16 TW-yr
per year

‘ - 90-300
e} Total

TIDES * ,
0.5 PEryesr: ! = Uranium 1.8.10

source: Richard Perez* & Marc Perez - A FUNDAMENTAL LOOK AT ENERGY RESERVES FOR THE PLANET

Comparing finite and renewale planetary energy reserves ) Terawatt-years).
Total recoverable reserves are shown for the finate resources.



SA Solar Challenge €

SOLAR POWERED/CARI{RACE ROUTE
START: Midrand 8am The 4 175km challenge

209%km to Klerksdorp  runs from September 28

317km to Kimberley 2008 until October 14

485km to Beaufort West b=

222km to Laingsburg

302km to Cape Town Johannesbur .

REST Klerksdorp

503km to George ' :
356 to Port Elizabeth

551km to Mthatha -
Klmberley Each team must o

“440km to Durban ) stop for 30min at

REST each control point (®) !

304km to Harrismith where roadworthiness
252km to Ermelo e iver

| 232km to Pretoria fatigue will be
checked.




Solar powered electric bus 6‘:\,,

Adelaide Australia —
“Tindo” after the
Aboriginal word for
"sun”

World's first 100%
solar-recharged electric
transit bus

Seats 27
35kW electric motor

262kWh ZEBRA
sodium nickel chloride
batteries

11,480kg vehicle, top speed of 75km/hr and an estimated operation range
between fast charges is 200km



Nissan LEAF can be used as an electricity storage device for houses in preparation for power outages
and/or shortages.

At BT PHOILL HYRE MEHE thulStol 7H-oIN HYXTEXIZ ALRE 4 UALICH

The lithium-ion batteries in a fully-charged Nissan LEAF, store up
to 24kWh of electricity, which is sufficient to supply an average
Japanese household for about two days*. Electricity can be
supplied to a house through the power control system (PCS) by
connecting the car to the house’s electricity distribution panel
using a connector linked to the LEAF’s quick charging port.
*Average electricity usage of a standard home in Japan: 10~12 kWh/day

AZE HUEE ALZSI0] 71 Q| B HT0| HZAI7|H IHYHEE AAH (PCS)
= Sall 71 8oll TI|E Z3F 4+ UsLIch

sxqoixi  200W
* YEel YutEel WRHIIAIBE: ¥ 10-12kWh

e

Power distrifjution board

3kw

Air conditioner
olojA Washing Machine
1500W M|

2000W
HEMS Monitor 2Kw 44

7P B0l x| 22| \| AB(HEMS)
2LE

| Refrigerator
43n




Home & eCommuter Car

Appliance

Kitchen
Rest
Outside

Total

pCar
9L/100km

eCar
15kWh/100km

eCom
5kWh/100km

For Every Day

Wh/d MJ/d Cost
8'577 31 R 8,58
7'720 28 R7,72
2'780 10 R 2,78

19kWh 69 R 25
282 @ p?tr 2 MJ/d Cost
or electricity

7,2 L 205 R 100
80km/day R14/L
12 kWh e R 16
80km/day R1,33/kWh
AkWh 1
80km/day R1,33/kWh



Energy from the SUN é‘:s

- Average = 80km per day

- Small electric commuter
5kWh/100km = 4kWh/day

- PV electrical energy
5kWh per day
1kW array =5 x 200W panels
7m? (= 3,5m x 2m carport)
- PV installation cost
- R30000, once-off, for 25 years
PV life = 500000km

Exa Joules 6¢/km (no increase!)







Passenger.km per energy unit é‘:s

Urban Commutes

Electric Rail 255 Individual
Trolleybus 123
Diesel bus 33 P u b I i C
Light motorcycle 25
Smart For 2 cdi 20 Transport!

Prius 20

eCommuter 60
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SANEDI: Green Transport
Carel Snyman +27 82 440 6669 carels@sanedi.org.za



