SUMMER VACATION STUDENTSHIPS 2011/12

CSIRO ENERGY TECHNOLOGY
Clayton, Victoria

1. Molecular Design of Panchromatic Dyes for the DSC (Clayton)
Clint Woodward, Thomas Ruether, Greg Wilson

Disciplines: Synthetic (organic/organometallic) Chemistry, Materials Science

The Dye-sensitised Solar Cell (DSC) is a well established photovoltaic technology exhibiting independently confirmed laboratory solar conversion efficiencies of >12% and, reproducibly, >8% in commercial production. Enhancement in the spectral response of the DSC could lead to >15% and a strong technological advantage. To achieve this objective, new light absorption chromophores (dyes) that absorb photons from >700nm region of the solar spectrum are required to be studied and developed. Working in conjunction with CSIRO staff, the successful candidate will use their knowledge and experience in organic/organometallic chemistry to prepare new ligands and/or structures suitable for increased spectral response in the DSC.
We seek an enthusiastic student having completed 3rd year of their degree, with sound knowledge of synthetic (organic, organometallic or inorganic) transformations, good understanding of analytical techniques (NMR, MS, IR), well developed experimental skills and the enthusiasm for bench work.
2. New synthetic strategy for low temperature molten salts (Clayton)

Dr Thomas Ruether
Disciplines - Synthetic (Organic/Inorganic) Chemistry, Low Temperature Molten Salts, Material Science

Low temperature molten salts are, due to their unique properties, interesting new materials for a range of important applications such as electrolytes, heat transfer fluids, gas separation, catalysis and extraction. Although a range of materials is available today there is still demand to improve and explore their physical properties through generation of new compositions. 

Over the past few years CSIRO has taken a strong interest in the synthesis and characterisation of these materials. This project will build on previous results and is seeking to develop a new synthetic strategy for the preparation of boron based low temperature molten salts. 

The ideal applicant will have sound knowledge of synthetic (organic or inorganic) transformations, good understanding of analytical techniques (NMR, MS, IR), very good experimental skills and love for bench work. Any experience in electrochemical methods (Voltammetry, Conductivity) and/or viscosity and thermochemical measurements (TGA/DSC) would be highly regarded.

3. Characterisation of novel ionic liquid electrolytes for lithium metal batteries (Clayton)
Dr Adam Best & Dr. Graeme Snook
Disciplines- Chemistry & Materials Science

This project involves characterisation of a novel class of electrolytes for use in the next generation of lithium batteries which can store larger amounts of energy than present day devices. We seek to understand the interactions between novel cathodes and our electrolyte systems.

You will be involved in the preparation and characterisation of these materials using techniques such as Differential Scanning Calorimetry (DSC), Impedance Spectroscopy and cyclic voltammetry, as well as battery testing and reporting of the data.

The ideal applicant will have completed third year in either chemistry or materials science and will have experience of working in the laboratory.

4. Project: Electrolyte development for lithium-ion batteries (Clayton)
Dr. Adam Best & Mr. Martin Yoon
Disciplines: Chemistry, Materials Science, Materials Engineering

Lithium-ion batteries are ubiquitous energy storage devices being found in personal electronic devices, cars and now energy storage on the grid. The project involves characterisation of ionic liquids as a novel class of electrolytes for use in lithium-ion batteries. 

The student will prepare and characterise the physical properties of a range of ionic liquid and lithium salt combinations to determine the preferred electrolyte for use with different battery electrodes. You will then cycle batteries and report on their performance.

The ideal applicant will have completed third year in chemistry (physical chemistry preferred), materials science or materials engineering and have experience of working in the laboratory.
Newcastle, NSW

5. Development of novel high temperature water-gas shift (HT-WGS) catalysts for production of H2 from coal gasification (Newcastle)
Dr Yanping Sun
Discipline: Chemistry, Chemical Engineering

The project will continue a work program investigating the mechanism of the HT-WGS catalysts developed in CSIRO’s laboratory through the Centre for Low Emission Technology program. The work involves the characterisation of these HT-WGS catalysts using a range of analytical techniques such as chemisorption, DRIFT spectroscopy and XRD. It will provide the extra data required to complete a number of journal publications.

The ideal candidate will have completed third year in chemistry with sound experimental skills.

6. Concentrating Solar Power - Cost and Technology Evaluation (Newcastle)
Dr Jim Hinkley
Discipline: Renewable Energy Engineering

The project continues and extends a work program that uses literature information and an open source process model (SAM) to evaluate the efficiency and cost performance of various concentrating solar power technologies. By understanding the flow of energy through the integrated process, the project will help identify the areas where R&D activities have the most potential to reduce the levelised cost of solar electricity. Inter-comparison of candidate technologies on a consistent basis using excel modelling will enable the advantages and disadvantages of these technologies to be better understood

The ideal candidate will have good basic understanding of process engineering and concentrating solar thermal technologies. Sound analytical skills and experience with spreadsheets and process modelling packages will be highly regarded.

7. Solar thermal energy for minerals processing applications (Newcastle)
Dr Jim Hinkley 
Discipline: Chemical and Process Engineering, Metallurgy

Solar thermal technologies offer significant promise for Australia to reduce its greenhouse emissions through the replacement of conventional fossil based energy sources with renewable energy from the sun. Minerals and metal processing account for around 5% of Australia’s greenhouse emissions (Australian National Greenhouse Accounts, 2008). This project will identify metallurgical processes that are thermodynamically suitable for the application of solar energy, and evaluate how this integration might be effected and quantify the potential reduction in GHG emissions.

The ideal candidate will have good basic understanding of chemical engineering, and in particular extractive metallurgy. An understanding of concentrating solar thermal technologies is desirable. Sound analytical skills and experience with spreadsheets and process modelling packages will be highly regarded.
8. Solar Air-conditioner Desiccant Wheel Testing (Newcastle)
Dr Mark Goldsworthy
Disciplines- Mechanical Engineering, Chemical Engineering, 
CSIRO has developed a solar powered air-conditioner for heating and cooling Australian homes.  Presently research is being undertaken to enhance the performance of this system by incorporating an improved desiccant wheel design. CSIRO will be testing the new desiccant wheel component in late 2011. 
The successful candidate will assist the team with desiccant wheel testing in CSIRO’s state of the art solar airconditioning test facility at Newcastle. Work will likely include experimental planning, data acquisition/testing and reporting on the performance of the desiccant wheel.

The ideal applicant will have completed at least three years of a chemical or mechanical engineering degree or equivalent. 
9. Air conditioner Testing (Newcastle)
Mr Mark Peristy 
Disciplines- Mechanical Engineering 

CSIRO has recently constructed a calorimetry room facility for testing of conventional and solar air-conditioning equipment. The facility can be used to create tightly controlled climate conditions with sensors employed to accurately record all key parameters in the system. The resultant data is used to calculate MEPS (Minimum Energy Performance Standard) ratings for air-conditioning equipment. CSIRO will be testing a number of air-conditions in the facility in late 2011.

The successful candidate will assist the team with the air-conditioner testing in CSIRO’s calorimetry test facility at Newcastle. Work will likely include experiment set-up, data acquisition/testing and reporting on the performance of the air-conditioners.

The ideal applicant will have completed at least three years of a mechanical engineering degree or equivalent. 

10. PV Sensor (Newcastle)
Dr Sam Behrens
Discipline: Electrical Engineering

This project involves developing a cheap and reliable sensor that will monitor the long term performance of PV array systems.

Suitable candidate will be involved in the development of a sensor that monitors the performance of a PV array, and report measured PV data to a centralised location. Candidate will also be required to present and report project findings.

The ideal candidate will have completed third year in electrical engineering, with a sound experimental skills in microcontrollers and software databases.

11. Network Impacts of PV (Newcastle)
Dr John K Ward 
Disciplines- Electrical, Computer or Software Engineering, Computer Science 

With the increasing uptake of small scale photovoltaic systems, network operators are encountering problems with over-voltage conditions. This could damage appliances and cause renewable energy systems to shut off, wasting this generation capacity. This discussion is driven by anecdotal evidence and there is a clear need for a more rigorous evaluation of the impacts of small scale generation on power quality within electrical distribution networks.

The successful candidate will assist the CSIRO Energy Management team in monitoring power quality in the Newcastle area to develop the data set and correlation analysis to determine the extent of this problem. This will include managing the trial, developing/deploying measurement equipment and analysis of data sets. 

The ideal applicant will have completed three years of an electrical engineering degree or equivalent. 

12. Improving Local Energy Security (Newcastle)
Dr John K Ward 
Disciplines- open to discussion 

Despite the increasing deployment of small scale renewable generation (such as photovoltaic systems), these systems usually cannot function without the frequency/voltage support provided by the main electricity grid. This was clearly evident in the recent Queensland floods, where a considerable number of dwellings were left without electricity, even though they had local renewable generation capability.

There are two aspects to this project – determining technical changes required to facilitate ‘island mode’ operation of existing systems, and considering the Queensland floods as a case study to determine how significant the reduced power loss impact could have been under this scenario. This is a largely self contained project that will require the successful candidate to possess a high level of independence and critical thinking in developing and exploring possible alternate energy security scenarios. Depending on the candidate, the project could be shaped to focus on either social or technical aspects to the issue.

13. Making Air-Conditioning Smarter (Newcastle)
Dr John K Ward 
Disciplines- Electrical, Computer or Software Engineering, Computer Science 

Electricity prices are rising, and a significant driver for this is the increase in peak demand which is partly caused by the simultaneous operation of air-conditioning systems. The CSIRO Energy Centre in Newcastle is a test-bed for novel air-conditioning control strategies, balancing the electricity network impacts, with occupant comfort and greenhouse gas impacts. 

This project aims to improve the intelligence of the existing air-conditioning system by tying the conditioning of meeting rooms into the MS Outlook calendar booking system – to avoid conditioning empty spaces. The successful applicant will have JAVA programming experience and will develop a prototype software interface between the CSIRO air-conditioning management system and the MS Outlook Calendars. The applicant will develop the software and evaluate the associated energy savings.

14. Detecting and monitoring cloud movement using a Sky Cam for short-term solar forecasting (Newcastle)
Dr Saad Sayeef, Mr. Sam West
Disciplines- Computer/Software/Electrical Engineering, Computer Science

Forecasts of solar output are required for periods ranging from days ahead down to hours and tens of minutes ahead. Short-term solar forecasts accuracy can be improved using cloud observation data, and are an important method for managing both the intermittency and uncertainty of solar generation when incorporated into system planning and operations.

This project will involve analogue to digital conversion of images obtained from a sky cam, a ground based device used to obtain images of the sky, followed by translation of the digital data to provide information such as light intensity which will assist in detecting the presence and movement of clouds and cloud density estimation, as well as photovoltaic power output estimation.  Key aspects of the developed interface will be the ease of using the generated data to monitor cloud movements over a specific site.

The ideal applicant will have knowledge and experience in Java software development and an interest in image processing, machine learning and renewable energy.  Applicants should have completed at least three years of a computer science, software, computer or electrical engineering degree or equivalent.

15.  Liquid transportation fuels based on renewable energy and carbon dioxide
Dr Paul Feron/ Dr Graeme Puxty
Disciplines: Chemistry/ (Bio-)Chemical Engineering

Transportation fuels for Australia are invariably hydrocarbons derived from oil imports. These fuels are liquids for ease of distribution and handling. The oil imports constitute a drain on the trade balance. Australia is blessed with a large renewable energy resource (e.g. solar, geothermal and wind). Furthermore CO2 is emitted in large quantities from power stations and represents a carbon source for production of hydrocarbons. In theory the national consumption of transportation fuels could be covered by conversion of the carbon contained in power plant emissions into liquid hydrocarbons. 

The selected candidate will perform a literature study exploring pathways to produce liquid fuels based on CO2 capture from coal-fired power stations.
The ideal applicant will have completed three years of a chemistry or relevant engineering degree. 

