
                                                                                     

 
 
 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION  
Vienna International Centre, P.O. Box 300, 1400 Vienna, Austria 

Tel: (+43-1) 26026-0 · www.unido.org · unido@unido.org 

 

 

 

 

OCCASION 

 

This publication has been made available to the public on the occasion of the 50
th

 anniversary of the 

United Nations Industrial Development Organisation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

DISCLAIMER 

 

This document has been produced without formal United Nations editing. The designations 

employed and the presentation of the material in this document do not imply the expression of any 

opinion whatsoever on the part of the Secretariat of the United Nations Industrial Development 

Organization (UNIDO) concerning the legal status of any country, territory, city or area or of its 

authorities, or concerning the delimitation of its frontiers or boundaries, or its economic system or 

degree of development. Designations such as  “developed”, “industrialized” and “developing” are 

intended for statistical convenience and do not necessarily express a judgment about the stage 

reached by a particular country or area in the development process. Mention of firm names or 

commercial products does not constitute an endorsement by UNIDO. 

 

 

 

FAIR USE POLICY 

 

Any part of this publication may be quoted and referenced for educational and research purposes 

without additional permission from UNIDO. However, those who make use of quoting and 

referencing this publication are requested to follow the Fair Use Policy of giving due credit to 

UNIDO. 

 

 

CONTACT 

 

Please contact publications@unido.org for further information concerning UNIDO publications. 

 

For more information about UNIDO, please visit us at www.unido.org  

mailto:publications@unido.org
http://www.unido.org/


»»•" «m'     « • " »" »• 

i//^iR^v\à 

0l-2)GO 

United Nations Industriai Development Organization 
¿àdrn 

Ad-Hoc Export Group Meet in« on the 
Research and Development of a Small -Scale, 
Low-Coat Rio« Bran Stabilising Unit 

Vienna, Austria, 6-10 Dcomnber 1076 

CENKFAL OUTLOOK Oh* THPUììTRIAL WTW^ 

by 

H.H.  Fl-Mall ah* 

Distr. 
LIMITED 

ID/WO. 240/fi 
1 February 1977 

EHOLISH 

v -.1 • 

•   Researoh rYofesnor, National Researoh Centra, Cairo, Ercrpt. 

1/ Th« views and opinions expressed in this paper are those of the author and 
do not necessarily reflect the viewn of the secretariat of UMIDO.   This doowment 
has been reproduced without fornai editing. 

id,77-646 





• ••'• 

- 2 - 

Rotary driers have been used extensively in many of the ind- 

ustrial processes due to fact that they are continuous,ea*y 

to operate and relatively inexpensive. They are used for 

conveying solids as well as heating devices. Different types 

of rotary dryers are described in the literature ( l I taking 

into consideration their deign,function and the mode by which 

heat is transferred. 

The factors affecting the hold up in rotary dryers were treat- 

ed by previous investigators( 2». 3» 4 ). These factors affect- 

ing the hold up can be classified as follows i 

dryer variables, material characeristics and operating condit- 

ions. There are direct-contact dryers in which the solids are 

dried by exposure to hot air or a flue gas and indirect-dryers 

in which heat is tansferred to the material from the heating 

medium through a metal wall(5 ) • 

A rotary dryer consists of a revolving cylindrical horizontal 

shell or slightly inclined toward the outlet,wet feed enters o 

one end of the cylinder »dry material discharges from the other 

end. As the shell rot at es, internal flights lift the solids and 

shower them down through the interior of the shell* Rotating 

dryers are heated by direct contact of air or gas with solids, 

by hot gases passing through an external ¿accket on the shell 

or by steam condensing in a set of longtudinal tubes mounted 

on the inner surface of the shell. The last of these is called 

a steam tube rotating dryers. 

A typical counter-current direct-contact air heated dryer 

was reported by Warren and Julian ( 4 ) and it consists of a 

rotating shell made of sheet steel which is supported on two 

sets of rollers and driven by a gear and pinion. At the upper 

end there is a hood which connects through a fan to a stack 

and a spout which brings in the wet material from the feed 

hopper into the shell. Flights which lift the material being 

dryed and shower it down through the current of hot air,are 

welded inside the shell. At the lower end ,the dried product 

discharges into a screw conveyor. Just behind the screw con- 

veyor is a set of a stesa heated extended-surface pipes 

which preheat the air« The air is moved through the dryer by 
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by a fan,whica may if desired,discharge int the air heater 

BO that the whole system is under positive pressure. 

Alternatively, the fan may be placed in the stack so that it 

draws thu iir through dryer and keeps the system under a 

slight vacuum, Thia is desirable when the material is dust. 

The all owable mass velocit;* of the uas in u direct-contact 

rotary dryer depends on th« dually characteristics of the 

solids being dried and ranges from 400 lb/ft -or for fine 
p 

partici** t^.5,000 lb/ft -hr for coarso heavy particles. 

The dryer diameter vary, from 1 to 10 ft. 

In our Pilot-Plant DepartmentRational Research Centre, 

a pilot ecale rotary (direct-contact) dryer was built (6 ) - 

on the basis of th* results of previos investigators and 

a sand was subjected to drying(öand párteles pass 0.8 mm 

sieve). The dryer used«consists of a steel shell 1 ft ID 

and 0 ft long which rotates on a system of rubber coated 

pulleys and is chain driven by 1 HP electric motor coupled 

to a £ear box which reduces the speed of rotation to 6 rpm. 

The shell is freely rotated between two branchings. 

A feeding shute for solids is placed on the top of the feed- 

ing breeching and the rate of fending the solids to the dryer 

la controlled by a knife gate at the bottom of the feed shute. 

The solids are collected from the bottom of discharge breech- 

ing, at the other end of the dryer to which a discharge hopper 

is connected which has a rotating on-off gate to control the 

collection of solids at thu required inte.vais. Air is pro- 

duced frota an electrio fan connevted to heaters-chamber and 

introducati co-current or counter-current air flow. 

The results are formulated in an equation as follows: 

öd N
0#yD 

X « Hold-up in dryer (>> of dryer volume) 

K-OOnatant ( o.Ilo3 ) 

F» Peed rate of solids to dryer (ft*/hr ft ) 

n- ¿lumber of flights 

" it« vate  of rotation (rpm) 

¿id- Dryer inclination (ft /ft) 

])• Dryer diameter (ft ) 
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