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ABSTRACT 

 

This paper presents an experimental analysis and a modeling study of a three-pass fire tube heat generator, fed with natural 

gas. Very limited research is published in the literature on such systems. In the present paper a heat generator was tested 

while operating both in stationary and in dynamic regime. Tests were performed varying fuel flow rate, air index, water inlet 

temperature and flow rate, with and without turbulators inside the tubes of the last pass. 

The experimental data were used to validate a dynamic model of fire tube heat generators. The present model was 

developed with reference to a three-pass smoke tube heat generator, dividing it into subsystems, which are representative of 

its main components. The subsystems structure of the model makes it easily adaptable to heat generators characterized by a 

different geometry. It can be used to predict the behavior of heat generators working in stationary and transient conditions. 
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1. INTRODUCTION 

 

A heat generator is an apparatus that realizes the purpose of heating a fluid (i.e. water), without achieving its boiling point, 

through the heat given by the products of a stationary combustion. A heat generator which causes the vaporization of the 

secondary fluid is called boiler. Heat generators usually have a shell-and-tube geometry, and can be divided in two macro 
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