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ABSTRACT  
     The paper describes an investigation for the thermal design of a fluidized bed 
cooler and prediction of heat transfer rate among the media categories. It is devoted to 
the thermal design of such equipment and their application in the industrial fields. It 
outlines the strategy for the fluidization heat transfer mode and its implementation in 
industry. The thermal design for fluidized bed cooler is used to furnish a complete 
design for a fluidized bed cooler of Sodium Bicarbonate. The total thermal load 
distribution between the air-solid and water-solid along the cooler is calculated 
according to the thermal equilibrium. The step by step technique was used to 
accomplish the thermal design of the fluidized bed cooler. It predicts the load, air, 
solid and water temperature along the trough. The thermal design for fluidized bed 
cooler revealed to the installation of a heat exchanger consists of (65) horizontal tubes 
with (33.4) mm diameter and (4) m length inside the bed trough. 
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 للتصميم الحراري لبرج متميع مبرددراسه تحليليه 
  

  ةالخالص
تصميم الحراري للمبرد ذو الطبقه المتميعه والتنبؤ بمعدل انتقال الحراره خالل لل التنبؤيتضمن ھذا البحث      

يلخص  وتطبيقاتھا في الحقل الصناعي. االجھزهالماده. لقد كثف البحث لدراسه التصميم الحراري لمثل ھذه 
لبحث االستراتيجيه النتقال الحراره خالل الطبقه المتميعه وتطبيقه في الصناعه. ان التصميم الحراري للمبرد ذو ا

الطبقه المتميعه يستخدم كتصميم متقدم ومتكامل لتبريد كاربونات الصوديوم باستخدام المبرد ذو الطبقه المتميعه. 
وبين الماء على طول المبرد حسب وفقا للتوازن  الصلب –الھواء  ان توزيع الحمل الحراري الكلي بين

خطوه وذلك النجاز التصميم الحراري للمبرد ذو الطبقه المتميعه. تم  –لقد تم استخدام تقنيه الخطوه الحراري. 
التنبؤ بالحمل ودرجه حراره كل من الھواء , الصلب والماء على طول الحوض. ان التصميم الحراري للمبرد ذو 

) داخل m 4) وبطول (mm 33.4) انبوبا افقيا بقطر (65يبين ان المبادل الحراري يتكون من (يعه الطبقه المتم
     الحوض. 
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INTRODUCTION 

he direct contact heat and mass transfer method has been adopted in many 
engineering fields by using different heat transfer media. In fluidized bed the 
cooling process is carried out in a trough fluidized by the cooling medium. 

Fluidized beds are commonly used in chemical, biochemical and petrochemical 
industries in processes such as hydrocarbon cracking, drying of solids, combustion 
and gasification of coal and biomass. Furthermore, it has been a wide implementation 
in thermal treatment of metals, recovery of energy from gases and hot solid particles, 
synthesis reactions and coating of particles. It is extensively implemented in 
particulate grain drying and cooling and a wide range of industrial applications. 
     Kim,etal. (2003) determined the effect of gas velocity on the average and local 
heat transfer coefficients between a submerged horizontal tube(25.4 mm-OD) and a 
fluidized bed. Fluidized-bed-heat-exchanger is (0:34˟ 0:50˟ 0:6 m-high) of silica sand 
particles. The local heat transfer coefficient exhibits a maximum value at the side of 
the tube. The bubble frequency increases and the emulsion contacting time decreases 
with increasing gas velocity [1]. Pécoraand Parise (2006) presented an experimental 
study of a continuous gas-solid fluidized bed with an immersed tube where cold water 
is heated by fluidized solid particles having inlet temperature from 450 to 700°C. 
Experiments were carried out in order to verify the influence of solid particle flow 
rate and distance between baffles immersed in a shallow fluidized bed. Results 
showed that the heat transfer coefficient increases with the solid flow rate and with 
the presence of baffles inside the bed [2]. Al- Dabbagh (2006) presented an 
experimental study of heat transfer between a shallow fluidized bed and the surface of 
a single horizontal tube and a tube bundle, which is immersed in it. Carbon, which is 
prepared from the Date stones, is used as a solid to be fluidized and a compressed air 
as an external fluid. The experimental research results and the Least Square Method 
are used to obtain Nusselt number correlation, for single tube [3]. Inaba et al. (2007) 
studied the effects of heat and mass transfer parameters on the efficiency of fluidized 
bed drying using two different materials, wheat and corn. Energy and exergy models 
based on the first and second law of thermodynamic are developed. Furthermore, 
some unified non-dimensional experimental correlations for predicting the efficiency 
of fluidized bed drying process have been proposed. With regard to the heat and mass 
transfer between air bubble and the wet material, it was clarified that reducing the 
Reynolds number will increase the efficiency of the drying process [4]. Ahn (2010) 
investigate the effects of circulating solid particles on the characteristics of fluid flow, 
heat transfer and cleaning effect in the fluidized bed vertical shell and tube type heat 
exchanger with counter flow. A variety of solid particles diameter and material such 
as glass (3 mm), aluminum (2～3 mm), steel (2～2.5 mm), copper (2.5 mm) and sand 
(2～4 mm) were used in the fluidized bed with a smooth tube. The operating 
conditions of the physical geometry of particles and material, and water flow rate 
were investigated [5]. Khorshidi et al. (2011) investigated the rate of heat transfer in a 
fluidized bed dryer. A correlation to predict the solid and outlet gas temperature 
changes were presented. The results of this study have shown that the maximum 
variations are occurred at the beginning of fluidization [6]. Ali (2013) studied the 
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