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Fighting fire with a steam machine 

A chance discovery has transformed an engine intended for speedboats into a powerful firefighting tool that douses flames with jets of water mist.

When used for boats, the engine works by injecting steam through a rear-facing, ring-shaped nozzle into a cylindrical chamber. As the steam emerges at three times the speed of sound, it rapidly condenses, generating a shock wave that pulls in water through an intake and expels it from the rear, generating thrust (New Scientist, 29 January 2003).

The new application emerged when engineers at its manufacturer, Pursuit Dynamics in Royston, Hertfordshire, UK, were testing the limits of the engine’s capabilities out of the water.

During the tests, a technician squirted water into it with a garden hose "purely out of curiosity", says John Heathcote, Pursuit’s CEO. To everyone’s surprise, the water emerged as a jet of fine droplets that drenched anyone standing within 20 metres of it.

The engineers later found that shock waves, generated as steam emerges from the nozzle, were breaking the water down into a fine spray, which was projected at high speed (see diagram).


Optimum range 

The droplets in the spray are between 14 and 30 micrometres across, about 10 times the size of droplets in clouds, and this turns out to be within the optimum range for extinguishing fires. The device creates far larger volumes of spray than conventional water mist systems.

The stainless steel "water-mist cannon" is just 20 centimetres long and 9 centimetres in diameter, and weighs 2.5 kilograms. In tests it was able to project the spray more than 40 metres, fed only by low-pressure steam from a small boiler and water from a hose flowing at about 13 litres per minute.

With no moving parts, high-pressure cylinders or fine nozzles that can become blocked by debris, it should be cheaper and more reliable than existing mist systems, says Heathcote.

Last week the company tested its device on a simulated burning aircraft at Cambridge airport. "It's outstanding - like nothing I’ve ever seen before," says Paul Grimwood, a consultant to the firefighting industry based in Sussex, in the UK, who watched the test. He says the device has great potential for putting out blazes in everything from ships to buildings.

The company is also looking at a different application. Chemicals injected into the unit mix rapidly with the water in the mist, so Heathcote is hoping the device will be useful for neutralising chemical spills or even disinfecting buildings or people after a biological or chemical attack. His team has already demonstrated the system to military officials in Washington, DC.

 

