Justification of resources.
The Principal Investigator, now emeritus, will be working 80% of his time on mechanical and electrical design of the spray equipment including the way in which it will fit into land-based and sea-going platforms.

The Co-investigator Professor Tom Stevenson, who is Operations Director of the Scottish Microelectronics Centre will be spending 25% of his time on the project and will be responsible for design, the production process and testing of the silicon micro-nozzle wafers.

Dr Camelia Dunare has long experience at the Scottish Microelectronics Centre in wafer etching and will be working full time on techniques to produce tapered holes to minimize viscous losses and on techniques to apply coatings to reduce the effects of stress concentrations. This will be followed by work on the piezo electric pressure pulse generator use to vary drop size. She has already started long-term exposure tests of silicon with various types of surface treatment techniques in solutions of sea salt. An allowance for specialist consultancies has been included.
Two research associates have not been recruited yet.  Both will be employed full time. One will be mainly involved with detailed mechanical design, construction, assembly and testing.  The other will be mainly involved with electronic design of control valves for back flushing filters and wafers and with the instrumentation needed for the spray experiments.  However it is intended that both should have full knowledge of the other’s work so that either can later be involved with field trials. 
It is expected that most of the travel budget will be spent on attendance at conferences on geoengineering which now occur several times a year but, with such a new field, at unpredictable rates.  The rest will be spent on visits to potential subcontractors such as Norit to discuss details of design needs to suit available machine tools.  
The PCs and office equipment will be desk-top units used for computer-aided design and will run suitable design software for mechanical, electronic and fluid modelling, particularly for the simulation of drop production. Initial work can be done with single 15 mm square chips with one 5 mm hole at very small flow rates  The Armfield ultra-filtration unit has been designed for research on small flows and can be moved into a clean room for work on the small chip experiments. The Malvern Zetasizer NanoS is intended for work with filter performance in liquids. This is difficult if the dirt has a refractive index close to that of water but will be ordered only if an idea for measuring filter performance using the pressure drop across a nozzle bank does not work. Norit Seaguard filters are standard items for pre-filtration in reverse osmosis plant but will have to be used at a higher pressure, hence the need for stainless steel casings. A single one will be used for single wafer tests. The piezo transducers allow us to vary drop diameter but are not standard items and will have to be specially ordered. The 3-metre diameter air tent will be made from 250 micron layflat polythene and will be filled with air filtered to clean room standards into which we can spray salt drops for collection and size measurement. The clean air filtration units will be used for filling the tent which can later be re-cleaned by filling with steam to condense water drops on entrained dust.  Air will be dried by passing through deep freezers. The Malvern STP 5311 is the perfect unit for measurement of the size distribution of the spray drops in samples drawn from the tent.  

The canister handling frame is needed to rotate canisters from the vertical for working to the horizontal attitude for transport. A complication is that the centre of gravity changes position according to whether or not the filters contain water. The blister valve sequencer consists of 18 electromagnetic poppet valves which control oil flow to one side of the blister valves so as to steer back-flushing.  The chlorine generator prevents the build up of bio-fouling inside the filtration system. The chimney and air fans will be used to disperse spray high in the air to reduce the fraction which falls into the sea.  Setting up a new micro-fabrication process is more expensive than running one that is proven.  Once the nozzle manufacture is developed we will order a batch of 20 wafers to equip three spray modules with two spare wafers. The 90 amp DC power supply is used for chlorine production. Hoses and pipe work are needed for the spray experiments.  The ISO container will be fitted with tie-down lugs to allow for safe transport of the completed canister and its handling frame anywhere in the world.  The need for workshop tools and electronic test gear is obvious but we will need a complete kit which can be shipped with the canister.

