Mawson Station, Antarctica




Unloading crane in preparation for future wind generator installation, Mawson Station, Antarctica, 2001/2002



Loading of Enercon E30 wind generator elements en-route to Mawson Station, Antarctica
Hobart Wharf, Hobart, Tasmania, 2002/2003
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Loading of wind generator elements, Hobart Wharf, Hobart, Tasmania, 2002/2003




Unloading of wind generator elements, Mawson Station, Antarctica, 2002/2003




Unloading of wind generator elements, Mawson Station, Antarctica, 2002/2003

Mawson Station, Antarctica



Preparation of foundations for wind generators, Mawson Station, Antarctica, 2002/2003




Mawson Station, Antarctica, 2002/2003



Mawson Station, Antarctica, 2002/2003
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Mawson Station, Antarctica, 2002/2003



Mawson Station, Antarctica, 2002/2003



Mawson Station, Antarctica, 2002/2003



Mawson Station, Antarctica, 2002/2003



Mawson Station, Antarctica, 2002/2003



Wind Generators Enercon E30, Mawson Station, Antarctica, 2002/2003
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Wind Generators Enercon E30, Mawson Station, Antarctica, 2002/2003



Wind generator
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Pilot Solar Hot Water System, Davis Station, Antarctica, 1998/1999



Pilot Solar Hot Water System, Davis Station, Antarctica, 1998/1999
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Pilot Solar Hot Water System, Davis Station, Antarctica, 1998/1999
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WD Inclined 1/0 (on/off) bool Temperature
PAVApanel & Pitch angle (relative to horizontal) on/o oofean 9
U radiation sensor adjustable to: indicator Iogged Sensor
13 for 25Nov-10Jan
40° for 5Nov-25Nov & 10Jan-1Feb Parameter checked % Stat Valve
60° for 10ct-5Nov & 1Feb-5March initial Iy
- Flow Meter
Variable calculated @
or forecast
Relay
“K” Azimuth angle Az (relative to true North) P
AT Gh xxx kPa Collectors "K close to zero (on/off indicator)
PVh yy ..................................... Pressure Re||ef
R R @ —t Valve
Horizontal PV Panel Radiation Sensor *
— Summer Ablution Building

Final 160 Itrs 1400kPa

SolaHart 315 Itrs HWC SolaHart 315 Itrs HWC HWC (2.4kw) 99°C
TPf 1000kPa | (two 2,4kW boosters) (two 2.4kW boosters) 1000kPa _J: TDf

99°C 99°C
PowerPak 10kW j—— J: Thwc2 VD ™
Hot g) Thwel | <¢— Installed

mal R

1999/2000 1
Hot Water

TSf
2.4 kKW 9 2.4 kW Demand
TPr element element Volume VD and
TS H Temperature TDf
2.4 kw
@ 7 @) &
S E ’

« B <4 2.4kW 2.4 KW
']'T‘ COld > lf}lcold element _4__ element @

control H Cold
: i oo ] 0
H H control :

' = TOr 1 coid water

& D sl
4,

240V AC power supply - : : . .
P pply e «

Hot

Schematic — including monitoring system
Pilot Solar Hot Water System, Davis Station, Antarctica



Dumont d’Urville Station, Antarctica




Dumont d’Urville Station, Antarctica
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Dumont d’Urville Station, Antarctica




Delivery of fuel and other supplies to inland station Concordia at Dome C
Inland traverses between Dumont d’Urville and Dome C, Antarctica



Energy Efficiency Monitoring, Davis Station, Antarctica

Davis MPH Engine 1 and Boilers monitoring Fariable | L0 MEEr Tvariable | Loy borurs Sensor | (0 - nominal values
Iogglng from 01-1999 - modified 12-1999 (channel) Flow variable acronym gclta::;lg Temp variable acronym

DataTaker Channel
Alternate variable name

DataTaker Channel

sensors as updated by John Hoelscher et al. 12-1999

(from 01 to 12-1999, 1T8 was at channel 6- and 1T9 was at channel 6*)

)
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Calculated Entities ° ° F1IHW
1) Engine 1 LHV fuel consumption "LHV1" ° v (5R)
LHV1 = Ihv ( F1SABF (1+k(T1SABf-To)) - FLSABr (1+k(T1SABr-To)) ) °

with: lhv = SAB Lower Heating Value at To= 9.8 kWh / Itr at 15°C T1EXGout -

(using 43.820 MJ/kg and density at 15°C of 0.805 kg/Itr) (6PT) A @ T1HWEout
and k = expansion factor of SAB = 84 E-5/ °C 1T9 T (6+)

2) Engine 1 total net Heat Recovered (into HHW Header) "H1" 1T7

H1 = Cp * FIHW * (TLHWout - TLHWin) - T U

with: Cp (Water Specific Heat) = 4.1855 kJ / (Itr . °C)

3) Engine 1 total net heat production (into HHW) efficiency "HR1"

HR1 [%] = 100 (H1/LHV1)

4) Boiler LHV fuel consumption "FBOILLHV" (only logged to 12-1999)
FBOILLHV = Ihv ( FBOILSAB (1+k(T1SABf-To)) )

with same values as for LHV1 including same SABTf temp (from same tank)

Exhaust 6

Gas / Water 1
Heat Exch.

5) Boiler net heat recovered (into HHW Header) "PBOIL" TAEXGIn © Radiator
PBOIL = Cp * FSTNHW * (TBOILout - TBOILin) (L:8PT)
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Renewable Energy Potential Assessment, Casey Station, Antarctica

Wind and Solar Monitoring Equipment Layout - CASEY

Four Wind Monitors, a PV Panel and a Radiation Sensor are remotely connected to a DataTaker 200 housed at Comms. An Elcontrol unit housed in the Anaresat building
monitors the Wind Turbine Output. At Comms the computer “CaseyWind” logs in real time one second instantaneous data from both the DataTaker and the Elcontrol.

PV Panel and Network connection between computers CaseyWind | x
Radiation Sensor at Casey and Hurricane at Kingston. Share
“CaseyWind” mapped on Hurricane as drive “Y”.

Wind Monitor \(\ Tx Mast Wind Monitor RMY 05103

RMY 05103 Rx Mast T & &

"""""" 1 |90m Sensor Interface RMY 5603M
and Local Power Supply

Satellite Link to Kingston LAN

Sensor Interface

RMY 05603M Trahscelvers Mast

Local Power
Supplies in Rx :
and Tx buildings | & | (NN

10kW Wind
Generator
GEV710

e |

s

Wind Monitor
RMY 05103 ~

Sensor Interface
RMY 05603M
and Local
Power Supply

DataTaker

/ A Caseywind
At Comms (Operations Building), computer “CaseyWind” continuously logs data via RS232

‘ | RS232 connection |
from DataTaker (housed at Comms) and from Elcontrol unit (housed in Anaresat building).
Remote signal lines over Comms pairs Data files are placed in share “CaseyWind”

Elcontrol Unit Monitoring
Wind Turbine Output




Renewable Energy Potential Assessment, Ellis Narrows, near Davis Station, Antarctica

DAVIS

wind and Tidal Monitoring Equipment Layout — ELLIS NARROWS, VESTFOLD HILLS

One wind monitor and a temperature sensor are logged by a Starlogger. Water depth, temperature and velocity are logged internally by
Starflows which send their data at regular interval to the Starlogger. The Starlogger places all data on a retrievable memory card. Reqular

water samples are taken for third partv researchers
Steel wire across Ellis ’-) Closed loop rope for Flying fox Wind Monitor RM Young 05103 (—\ Stevenson Screen
Narrows to support towing flying fox supporting bucket for (modified as model Unidata 6533A) housing air
flying fox arrangement across Ellis Narrows water sampling measuring wind speed and direction at 10m height temperature
sensor

SEA SIDE

TIDAL CURRENT IN

| Datalogger Unidata
| “Starlogger 6004-31” in
weatherproof enclosure
and powered by two
external 12V batteries
logs data onto retrievable

TIDAL CURRENT OUT

=
" m‘ the ice through tidal range

- T‘% i _: ; v . ] - \ L [ = 5 e TP e T .-l-:-ﬂ_'l-'l-'_
temperature and velocity 5.;,-;,‘:!_.‘{% = RJOI £ y PR b Starflow data and power cables
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Renewable Energy Potential Assessment, Platcha, near Davis Station, Antarctica

“Platcha_WindTP” Monitoring Layout — PLATCHA, VESTFOLD HILLS

One wind monitor, one temperature sensor and one barometric pressure sensor monitored and logged by a Starlogger housed in Platcha Hut.

Wind Monitor RM Young 05103
(modified as model Unidata 6533A) Platcha Hut’s VHF antenna
measuring wind speed and direction at 10m height

Platcha Hut’s HF antenna

HF and VHF antenna cables and
multi-core communication cable
from mast to hut

PV panel charging batteries
of Hut’s VHF and HF radios

PLATCH

N HUTl:l

Stevenson Screen about 1m above ground housing
air temperature and barometric pressure sensors

Datalogger Unidata “Starlogger 6004-31" inside hut in Junction box at
insulated box, powered by one external 12V battery base of mast
charged every two months.




