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ABSTRACT  

The effects of steam addition to combustion air on 

the thermal performance of counterflow regenerators have 

been studied. Based on its merits, the Alternating Direction 

Apprftimation has been selected for the purpose. 

Experiments have been carried out to calculate the 

convective heat transfer coefficients in a regenerator model. 

For the limited range of velocities and temperatures for which 

the experiments are conducted, the values of heat transfer 

coefficients obtained from experiments compare favourably with 

the corresponding published data. 

The Dufort and Frankel scheme has been developed for 

the numerical integration of the one-dimensional regenerator 

model. The thermal ratios calculated for various cases agree 

very closely with those obtained from other methods. It has 

been shown that this integrating scheme, for one-dimensional 

model, requires only two-third of computer time, as compared 

to the trapezoidal method, with only a little sacrifice on 

accuracy. 

Alternating Direction Approximation and Dufort and 

Frankel schemes have been developed for two-dimensional 

regenerator model. The thermal performance of regenerators 

has been evaluated for a large number of regenerator data. 



It is shown that the Alternating Direction Approximation is 

superior to the Dufort and Frankel scheme for the two-

dimensional model. 

The two-dimensional model and the Alternating 

Direction Approximation are employed to study the effects 

of injecting 0-15 percent steam, by volume, to combustion 

air on the regenerator performance. It is established that 

adding small quantities of steam improves the regenerator 

performance and results in considerable saving in fuel 

requirements of the furnace. The optimum value of steam 

quantity to be added depends upon the regenerator operating 

and design parameters. It is predicted that a furnace using 

60 Sew air, in some cases, can save upto 5 million rupees 

per annum by adding 10 per cent steam to combustion air. 

A non-linear model is proposed for studying the 

effect of steam addition on regenerator performance and the 

consequent fuel savings. The results obtained from the 

linear and the non-linear models are compared. It has been 

shown that the linear model predicts considerably low values 

of the savings in fuel costs, though it requires half the 

computer time needed for the proposed non-linear model. It 

is recommended that for better accuracy in predicting the 

effects of steam injection on regenerator performance, the 

non-linear model should be used. 
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