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Abstract

Brief Summary

A ceramic dissociator-nozzle was used as the target (absorber) for the concentrated solar-beam image. Water vapor was fed to the hot dissociator-nozzle by a feed-ring. Expansion of the water and its dissociation products into a lower pressure region was employed to provide quenching. 
                               A conical skimmer was used to separate the dissociated water vapor products, hydrogen and oxygen, from the unconverted water vapor in the expanding dissociator-nozzle jet. The objective is to separate the hydrogen and oxygen products from one another before they recombine. The dissociator-nozzle is operated with an electrical glow discharge between the water vapor feed-ring and the nozzle inlet. In this way the steam flow field, where the radiation and convection heat transfer takes place, was populated with free electrons, ions and molecules in the excited state. The radiation absorption capture cross-section for water vapor was altered by the plasma glow discharge. The product gas stream (containing hydrogen, oxygen and water) from the dissociator-nozzle’s exhaust jet flow field was operated in a glow discharge. This affects the flow-field between the dissociator-nozzle jet and a conical-skimmer. The expanding jet flow-field downstream of the dissociator-nozzle separates the water decomposition products spatially, enriching the core of the jet flow-field with the heavier oxygen and water, and enriching the periphery of the jet flow-field with the lighter hydrogen. Transverse diffusion of hydrogen appears to be responsible for the separation. 
INTRODUCTION

Non-polluting energy currency is required to provide for human needs such as cooking, heating, transportation, electricity production, and refrigeration. An economically viable method for producing large quantities of hydrogen from water using sun-light would satisfy this need, in a "Hydrogen Economy".
Project Background 
DISSOCIATION OF WATER TO PRODUCE HYDROGEN 
Aim

Objective is to develop a process that can attain a high level of water vapor dissociation and efficiently separate the hydrogen from the oxygen and un-converted water vapor.At high temperatures, above about 1800 K, water vapor (steam) begins to dissociate into a mixture of H2, O2, H2O, O, H and OH. The extent of dissociation increases with increasing temperature and decreasing pressure. The water and the diatomic hydrogen and oxygen species completely dissociate into H(atomic hydrogen) and O (atomic oxygen) above about 3500 K under equilibrium conditions at 1 mm Hg absolute pressure.
Endothermic reactions can be carried out with the aid of electricity, as in electrolysis. However, thermal power from concentrated solar radiation can be used without any mechanical or electrical input and without the aid of any catalyst to achieve water dissociation. The direct thermal method has two advantages: it is very simple in its principle and it is versatile and adaptable to many endothermic gas-phase reactions. This method does not suffer from the corrosive reagent problems of various multi-step lower temperature thermo-chemical cycles. New problems arise, however, in finding reactor materials capable of withstanding the higher temperatures required with one-step concentrated radiation water-thermolysis. The materials used in the reactor must be capable of withstanding the thermal cycling and shock brought about by the intermittent nature of solar diurnal and weather cycles.
Technology Used -  Using WATER NOZZLE 
Definition of Nozzle

A conduit with a variable cross-sectional area in which a fluid accelerates into a high-velocity stream.

The fluid must be compressed to a state of high pressure before it is sent through the nozzle. If the fluid is a gaseous medium, the temperature of the fluid also drops as the fluid accelerates. Since the velocity of sound of the fluid is directly related to the temperature of the fluid, the fluid velocity may exceed the speed of sound of the fluid, so that the fluid is in a state of supersonic flow. Under this condition, the nozzle must have a convergent-divergent geometry, since the supersonic state is realized only in the divergent portion of the nozzle (see illustration). The Mach number, which is the ratio of the velocity of the flowing fluid to the velocity of sound of the fluid, may be employed to characterize the flow. The Mach number is less than unity if the flow is subsonic, unity if the flow is sonic, and larger than unity if the flow is supersonic. If the flow at the throat is sonic, the flow is said to reach the critical state. 


