Q SOLAR TECHNOLOGY PRESENTATION AND
TECHNOLOGY TRANSFER OFFER
General facts and history
· In 1998 we have developed a new theory for heating the air with solar energy
· Between 1999 and 2001 we conducted successful experiments to validate the theory

· In 2001 Q Solar Pty Ltd was registered and started applied research on solar air heaters

· We developed tens of dedicated models of solar air heaters for many different applications
· This is not only one invention, but many inventions that create an entirely new technology
· In 2005 we commissioned the first large size solar air heater for industry 

· Our permeable solar radiation absorbers have double efficiency than Solar Wall’s (a technological ancestor) and cost 5 times less to manufacture
· Therefore Q Solar can produce clean heat about ten times cheaper than our competition
· Solar heated air can now be used for preheating the air for fossil fuel combustion

· Additional uses include large and small driers for industry and agriculture

· Other uses include heating of all size buildings from cold climate

· The Q Solar heaters can deliver clean heat at less than half the price of fossil fuels heat
· The reduction in greenhouse gas emissions and reduction of pollution are added bonuses 

· This technology applies to developed and developing countries from warm or cold climates

Our new solar radiation absorbers
· A1 is a plastic fabric which we treat and use for most applications, resulting increased solar radiation absorption and other important qualities. 

· A2 is a group of unconsolidated absorbers used in the primary industries and agriculture

· A3 is a group of consolidated absorbers for special applications (potential for the future)
Solar air heater models
· Solar air heaters comprise: solar radiation absorber, the housing and air distribution means 
· Our solar air heaters that use the above “A” solar radiation absorbers are of 4 types. 
· We designed, tested and optimized (using prototypes of between 2 - 20 square meters), more than 40 models of different solar air heaters, each suitable for a certain application. 
· The solar air heaters of different models have different constitution and functioning. 
· Each model has a few versions that are different as configuration and materials used. 
· Our solar air heaters without concentration of radiation can deliver air of up to 1100C 
· We have recorded efficiencies of up to 87%   

· In most cases the solar air heaters can easily be retrofit to existing heating means

· Warranty is always longer than 5 years and is more than twice the payback time 

· Service lives vary from 10 years (few models) to 30 years (most) to centuries (few) 
Optimisation
· The solar air heaters smaller than about 10 square meters may be mass-produced because they have been thoroughly tested and pre-optimized by Q Solar. 
· The solar air heaters larger than about 10 square meters must be designed for the given application and optimized for the required working regime. 
· We have developed the theory and the apparatus necessary for the Optimized Design 

· The design and optimization is a highly specialized engineering activity that can be done only by specialized engineers that use our information database. 
· Through its Optimized Design, Q Solar warrants that the resulted heat is suitable to that process and it is as economical as possible. 
· Since the Optimised Design is done by the Q Solar Pty Ltd engineers, the manufacturers do not have to employ engineers specialised in solar energy, therefore the entire process is more economical because of the very small cost of the design work.
Manufacture

· Despite the fact that the design and optimization of large solar air heaters is difficult, their actual manufacturing and installation can easily be done by usual workers that use basic tools and follow a proper design created specially for that solar air heater.
· The solar air heaters smaller than 10m2 can be produced in a  small factory with usual light steel manufacturing tools and workers

·  The solar air heaters larger than 10m2 are produced partially in a small factory or even workshop that has usual light steel manufacturing tools and workers. The final manufacturing of the large scale solar air heaters is carried out at the place of installation.
· The workers that install the solar air heaters must be skilled in working at height, because most of these solar air heaters are installed on roofs and walls of buildings and only some of them are installed directly on the ground or on flat roofs.

· The manufacturing process is optimised economically to warrant high rates of benefit.
New technology developments by Q Solar:
· Flexible solar radiation absorber and 2 principles of self-cleaning
· New methods of balance of the rate of airflow (crucial to good functioning)
· Preheating the air of combustion and multiple applications
· Air heating in low air temperature and low solar radiation environment
· Foldable solar air heaters
· High temperature un-insulated solar air heaters
· Closed circuit drier
· Economical large scale tilted solar air heater
· Solar air heater for solar tower
· The 30-60 mass-produced air heater
· Permeable thermal insulation
· Optimization of the margins of the solar air heater
· Air pre-heaters for large engines and burners
· Economical and fully natural drier
· The drier-warehouse air heater
· The interest-adding heat accumulator
· Cool fans
· Very large and inexpensive solar air heaters and driers
· Driers for particulate matter 
· Sterile, closed circuit, solar industrial drier
· Retrofitting solar air heaters to tiled roofs
· Retro-fitting solar air heaters to corrugated tin roofs
· Methods of retrofitting solar air heaters to fossil fuel burners
· Indirect solar air heaters for buildings
· Integrated place of use
· Radiative night cooling
· Collapsible solar air heater 

Methods of technology transfer

· Multiple manufacturing licenses, OR

· One exclusive technology transfer towards a single national engineering company.

	  Details / Version 
	E1:   Multiple manufacturing licenses
	E2:    One exclusive national technology transfer recipient

	Access to our patents of invention
	No
	Yes

	Know-how about our solar radiation absorbers
	No
	Optional

	General solar training and some Q Solar concepts 
	Yes 
	Yes

	Marketing manual and software
	Yes
	Yes

	Instructions about the solar air heaters smaller than 10m2
	Yes
	Yes

	Instruction upon the Optimized Design
	No
	Yes

	Instructions about the solar air heaters larger than 10m2
	Yes, gradually, over many years
	Yes, from the beginning


CONCLUSIONS
· Q Solar has the first renewable energy technology that can deliver more economical energy than heat from any fossil fuel. 
· This technology was independently confirmed by the Commonwealth Science for Industry Research Organisation. 
· Q Solar offers this technology internationally
The Q Solar air heaters are used by/for:

· industry: for preheating of air for fossil fuel burners, driers of many products, for heating of industrial spaces and offices, and for solar tower power generation

· agriculture: for driers, for pre-heaters for burners, and for heating of warehouses, animal farms and greenhouses

· building heating (community, commercial, and private buildings).
Their use is justified because they are very economical:
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Q Solar products:

· are environmentally friendly because they use mainly recyclable materials and they need for manufacture less energy than they can deliver

· are beneficial for their users because they deliver heat at less than half the price of heat from fossil fuels

· are beneficial for their manufacturers because they allow good rates of benefit
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The Q Solar technology comprises four types of products and more than 40 models, each with a few versions because they have to fit the very diverse applications. The solar air heaters:

· are customised and optimised for clients’ applications
· the most difficult part is the optimised design (but solved with our experience)

· easy and inexpensive to manufacture and install

· easy to retrofit to existing burners and driers.
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Q Solar provides written warranty that our solar air heaters that are manufactured according to our Optimised Design can deliver heat that (for those applications) is:

· at least 4 times more economical than heat from electricity and oil products,
· at least 3 times more economical than heat from natural gas, and

· at least 2 times more economical than heat from coal.

Brief performance data on the models of our solar air heaters and driers is presented in the following data tables. For more details please contact :  Q Solar Pty Ltd
www.q-solar.com
Tel +61 7 3843 5239
Fax +61 7 3843 5259
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Used at

Buildings 

heating

Buildings 

heating

Buildings 

heating

Buildings 

heating

Buildings 

heating

Aspect Acceptable Acceptable Acceptable Nice Nice

Winter day heating Little Little Little Little Little

Winter night heating Good Good Good Good Good

Summer day cooling Little Little Little Little No

Summer night cooling No No No No No

Summer day heating No No No No little

Installed on Wall Wall Wall Wall Wall

Hail & storm resistance acceptable acceptable acceptable Very good Very good

Manufacturing cost [$/sqm] 15 45 20 50 30

Recommended selling price [$/sqm] 30 70 40 80 70

Running cost [$/sqm*year] 0.0 0.0 1.1 1.1 0.0

Pondered service life [years] 7 12 7 18 10

General Efficiency [%] 25 30 40 30 45

Average incident solar radiation when 

used [MJ/sqm*day]

12 12 12 12 12

Days per year used 200 200 200 200 200

Heat delivered per annum [GJ/sqm*yr] 0.6 0.7 1.0 0.7 1.1

Cost of solar heat [$/GJ] 7.1 8.1 7.1 7.7 6.5

Additional benefits large large large large large

Versions 4 2 4 4 2

Present cost of fossil fuel heat [$/GJ]  25 25 25 25 25

Warranty [years] 5 5 5 5 7

Probable payback time [years] 1.7 3.2 1.7 4.6 2.2

Manufacturer's recommended gross 

benefit [%]

100 56 100 60 133

Solar contribution 35 degrees latitude 

[%]

30 35 40 30 50


[image: image6.emf]Q SOLAR TYPE 

2A MODELS

UFDEVS UFDAVS UFDETS UFDATS UGDATS UMDAVS CFDEVS

Used at

Buildings 

heating

Buildings 

heating

Buildings 

heating

Heating 

buildings, 

drying, 

Drying

Buildings 

heating

Buildings 

heating

Aspect Acceptable Acceptable Acceptable Acceptable Acceptable Nice Nice

Winter day 

heating

Good Good Good/ Little Good Good Medium Very good

Winter night 

heating

Little/No Little/No Little/No Little/No No Little/No Little

Summer day 

cooling

Little Little Little Little No Little No

Summer night 

cooling

Little Little Good Good Good Little Little

Summer day 

heating

No No Good/No Good/No Good No No

Installed on Wall Wall Roof/Ground Roof/Ground Ground Wall Wall

Hail & storm 

resistance

Very good Very good good good Very good Very good Good

Manufacturing 

cost [$/sqm]

60 40 80 80 120 60 90

Recommended 

selling price 

[$/sqm]

140 100 140 250 240 110 160

Running cost 

[$/sqm*year]

0 3 0 4.5 4.5 4.5 0

General 

efficiency [%]

60 70 60 60 40 50 70

Average daily 

solar radiation 

during use 

12 12 12 15 18 12 12

Days of use per 

year

200 200 200 300 300 200 200

Heat delivered 

per annum 

[GJ/sqm*yr]

1.44 1.68 1.44 2.7 2.16 1.2 1.68

Cost of solar heat 

[$/GJ]

6.5 10.3 8.1 10.9 9.5 12.9 11.9

Present cost of 

fossil fuel heat 

[$/GJ] 

25 25 25 30 40 30 25

Pondered 

warranty [years]

7 5 7 8 10 10 7

Probable 

payback time 

[years]

3.2 2.2 3.2 2.8 2.6 3.1 3.2

Manufacturer's 

recommended 

gross benefit [%]

133 150 75 213 100 83 78

Solar contribution 

35 degrees 

latitude [%]

60 70 60 70 90 60 60


[image: image7.emf]Q SOLAR TYPE 

2B MODELS

CFDATS CFDAVS UFDAVL UFDATL UFDNHL CGDATL

Used at

Buildings 

heating, 

drying, 

Buildings 

heating

Buildings 

heating

Heating 

buildings, drying, 

burners

Power Drying

Aspect Nice Nice Acceptable Acceptable Acceptable Nice

Winter day heating Very good Very good Good Good Medium Very good

Winter night 

heating

No Little Little/No Little/No Little No

Summer day 

cooling

No No Little Little No No

Summer night 

cooling

No Little Little Good No No

Summer day 

heating

Very good No No Good/No Good Very good

Installed on Roof/Ground Wall Wall Roof/Ground Ground Ground

Hail & storm 

resistance

Acceptable Good Very good Good Good Acceptable

Manufacturing 

cost [$/sqm]

120 70 60 80 15 100

Recommended 

selling price 

[$/sqm]

250 120 110 200 25 180

Running cost 

[$/sqm*year]

3 4.5 3 3 0 5.5

General efficiency 

[%]

60 60 50 70 30 50

Average daily 

solar radiation 

during use 

18 12 12 18 15 18

Days of use per 

year

300 200 200 300 365 300

Heat delivered per 

annum 

[GJ/sqm*yr]

3.2 1.4 1.2 3.8 1.6 2.7

Cost of solar heat 

[$/GJ]

8.6 13.5 15.6 5.2 1.0 8.7

Present cost of 

fossil fuel heat 

[$/GJ] 

30 25 25 20 4 4

Pondered warranty 

[years]

5 5 5 5 5 5

Probable payback 

time [years]

2.3 3.2 3.3 2.4 3.2 3.2

Manufacturer's 

recommended 

gross benefit [%]

108 71 83 150 67 80

Solar contribution 

35 degrees 

latitude [%]

75 70 60 90 100 80


[image: image8.emf]Q SOLAR TYPE 3 

MODELS 

CFREVS CFRAVS CFRATS CGRATS CFRAVL CFRATL CGRATL

Used at

Buildings 

heating

Buildings 

heating

Heating buildings, 

drying, burners

Drying

Buildings 

heating

Heating 

buildings, 

drying, burners

Drying

Aspect

Nice Nice Nice Nice Nice Nice Nice

Winter day heating

Very good Very good Very good Very good Very good Very good Very good

Winter night heating

Little/No Little/No No No Little/No No No

Summer day cooling

Little Little No No Little No No

Summer night cooling

Little Little Good Good Little Good No

Summer day heating

No No Very good Very good No Very good Very good

Installed on

Wall,/Roof/ 

Ground

Wall,/Roof/ 

Ground

Roof/Ground Ground Wall Roof/Ground Ground

Hail & storm resistance

Good Good Acceptable Acceptable Good Acceptable Acceptable

Manufacturing cost 

[$/sqm]

90 80 150 180 70 80 100

Recommended selling 

price [$/sqm]

170 160 300 300 150 170 180

Running cost 

[$/sqm*year]

0 3 3 4.5 4.5 3 4.5

Pondered service life 

[years]

10 8 10 12 7 12 10

General efficiency [%]

60 70 60 50 70 70 70

Average solar radiation 

received [MJ/sqm*day]

12 12 15 18 12 15 18

Days per year used

200 200 300 300 200 300 300

Heat delivered per 

annum  [GJ/sqm*yr]

1.44 1.68 2.7 2.7 1.68 3.15 3.78

Cost of solar heat [$/GJ]

11.8 13.7 12.2 10.9 15.4 5.4 6.0

Additional benefits

medium medium no no medium no no

Versions

4 6 12 2 4 5 4

Pesent cost of fossil fuel 

heat [$/GJ] 

30 30 40 40 30 20 15

Pondered warranty 

[years]

10 10 12 15 10 12 10

Probable payback time 

[years]

3.3 2.8 2.4 2.5 2.7 2.5 3.0

Manufacturer's 

recommended gross 

benefit [%]

89 100 100 67 114 113 80

Solar contribution 35 

degrees latitude [%]

70 75 80 80 75 80 70


[image: image9.emf]Q SOLAR TYPE 4 

MODELS

UFPAVS UMPAVS UFPATS UFPATL CFPAVL CFPATL CGPATS CGPATL

Used at

Heating 

buildings

Heating 

buildings

Heating 

buildings, 

drying, 

burners

Heating 

buildings, 

drying, 

burners

Heating 

buildings

Heating 

buildings, 

drying, 

burners

Drying Drying

Aspect

Acceptable Nice Acceptable Acceptable Nice Nice Nice Nice

Winter day heating

Excellent Good Excellent Excellent Excellent Excellent Very good Very good

Winter night heating

Yes/No Yes/No No Yes/No Yes/No Yes/No No No

Summer day cooling

Yes Yes Yes Yes Yes Yes No No

Summer night cooling

Yes Yes Yes Yes Yes Yes No No

Summer night heating

Yes Yes Yes Yes Yes Yes Yes Yes

Hail and storm 

resistance

Good Good Good Good Acceptable Acceptable Acceptable Acceptable

Installed on

Wall Wall

Roof/ 

Ground

Roof/ 

Ground

Wall

Roof/ 

Ground

Roof/ 

Ground

Ground

Manufacturing cost 

[$/sqm]

40 70 50 40 80 100 150 120

Recommended selling 

price [$/sqm]

70 100 100 70 140 200 300 190

Running cost 

[$/sqm*year]

30 30 45 45 30 45 45 45

Pondered service life 

[years]

10 12 12 12 12 10 10 10

General efficiency [%]

80 70 80 80 80 80 80 80

Average solar radiation 

[MJ/sqm*day]

12 12 18 18 12 18 18 18

Days used per year

200 200 300 300 200 300 300 300

Heat delivered per 

annum  [GJ/sqm*yr]

2.3 2.0 5.2 5.2 2.3 5.2 5.2 5.2

Cost of solar heat [$/GJ]

16.1 19.0 10.3 9.8 18.1 12.5 14.5 12.3

Additional benefits

very good very good very good very good medium no no no

Versions

2 2 2 2 4 2 2 2

Present cost of fossil 

fuel heat [$/GJ] 

25 25 20 15 25 20 40 15

Pondered warranty 

[years]

3 3 3 3 5 5 5 5

Constant payback time 

[years]

3.8 5.6 3.6 4.4 5.6 4.1 2.5 5.3

Probable payback time 

[years]

3.2 4.6 3.0 3.6 4.6 3.4 2.1 4.4

Manufacturer's 

recommended gross 

benefit [%]

75 43 100 75 75 100 100 58

Solar contribution 35 

degrees latitude [%]

100 100 100 100 100 100 100 100
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