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Abstract:  

Screw conveyors are bulk material transporting devices capable of handling a great variety of material which have relatively good 

flow ability. Screw (Auger) conveyors are widely used for transporting and elevating particulates at controlled and steady rates. They 

are used in many bulk material applications in industries ranging from industrial minerals, agriculture, chemicals, pigments,  plastics, 

cement, sand, salt and food processing. They are also used for metering (measuring the flow rate) from storage bins and adding small 

controlled amounts of trace materials such as pigments to granular materials or powders.  Screw conveyor is used to transfer bulky  

materials from one place to another generally for high temperature waste material. To reduce its temperature the waste material is 

mixed with cold water and after the waste is cooled down, the water is separated from it. As per government regulation contaminated 

water can’t be sent to river directly. So instead of purifying this water again we can use water jacket to cool the waste in which water 

is not mixed with waste. So screw conveyor can be designed along with water jacket to cool the waste product along with the 

transferring the waste. 
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I. INTRODUCTION: 

 

Rotating screw conveyors can be used to transport or elevate 

granular materials. Despite their widespread application, the 

understanding of screw conveyors is largely empirical and 

designs are based on established heuristics incorporating 

conveyor geometry and material factors  [1] the cooling, heating 

and drying of bulk goods can be an important step in the 

production process. It may involve ext remely large quantities 

such as in the chemicals and minerals industries, but also small 

to very small quantities such as in the food and pharmaceutical 

industries. For the performance of this process step there are 

many different items of process equipment on the market. The 

operation of the equipment can be broadly classified according 

to method of heat transfer: direct and indirect. In the case of 

direct heating or cooling the thermal medium is in direct contact 

with the product. The screw heat exchanger is an indirect heat 

exchanger on the basis of screw conveyor which is us ed for the 

cooling, heating and drying of powders, granules and pastes. The 

heat transfer takes place via the screw shaft, the jacket, the flight 

or the combination of these.   

 

 
FIGURE.1. SCREW CONVEYOR [6] 

 

The screw heat exchanger can be produced in different sizes 

depending on the requirements of the process and the available 

room. The length can vary and also the diameter. The 

construction material used can be tailored to the requirements of 

the product of the wishes of the client. For the transport  of 

energy use can be made of various thermal liquids. For cooling 

this could be water, glycol, liquid nitrogen, and for heating use 

can be made of water, thermal oil, steam or electric tracing. [2] 

 

II. LITERATURE REVIEW: 

 

Mr. Chris Rorres states in “The Turn of the Screw: Optimal 

Design of an Archamid ies Screw” that one of the oldest 

machines still in use is the Archimedes screw, a device for lifting 

water for irrigation and drainage purposes. Its invention has 

traditionally been credited to Archimedes (circa 287–212 B.C.). 

The Roman engineer and architect Vitruvius gave a detailed and 

informat ive description of the construction of an Archimedes 

screw in his De Architectura, written in the first century B.C. 

Vitruv ius’s description contributed greatly to keeping the device 

well known throughout the ages.  In modern industrial screws, 

the outer cylinder is usually fixed and the blades attached to the 

inner cylinder are rotated within it. This allows the top half of 

the outer cylinder to be eliminated so that a stationary trough is 

formed from the bottom half of the outer cylinder. Such a 

construction permits easy access to the interior of the screw, in 

order to remove debris and for routine maintenance. In addition, 

the stationary outer cylinder relieves the moving blades and 

inner cylinder of some of the weight of the water. A 

disadvantage of this design is that water can leak down through 

the small gap between the moving blades and the stationary 

trough. However, this leakage can be considered an advantage in 

that it allows the screw to drain when it stops rotating [4]. 
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FIGURE.2.SCREW PUMPS LIFTING WAS TE WATER [4] 

 

 Mr.Santanu Chakarborthy states in “Product Design of Semi 

Flexib le Screw Conveyor” that the screw conveyor is one of the 

oldest methods of conveying materials known to mankind with 

the original design dating back to more than two thousand years. 

The first type of screw conveyor was the Archimedes' screw, 

used since ancient times to pump irrigation water. A screw 

conveyor mechanism consists of a rotating helical screw b lade, 

called a "flighting", usually within a tube, to move liquid or 

granular materials. They are used in many bulk handling 

industries. Since the screw conveyor came into general use a 

litt le over a century ago for moving grains, fine coal and other 

bulk material o f the times, it has come to occupy a unique place 

in a growing area of material handling processing. Today, 

modern technology has made the screw conveyor one of the 

most efficient and economical methods of moving bulk material  

[3]. 

                          

            
 

FIGURE.3. SIDE VIEW OF SCREW CONVEYOR [3] 

 

 Mrs.Sumantpatel says through “The review on numerical and 

experimental study of screw conveyor” that a screw conveyor 

consists essentially of a shaft mounted screw rotating in a trough 

and a drive unit for running the shaft. The material is moved 

forward along the axis of the trough by the thrust of screw thread 

or flight. The U-shaped trough has a cover plate with an opening 

for loading the conveyor. A discharge opening is provided at 

bottom of the rough. The basic princip le of material along the 

trough is similar to the sliding motion of a nut along a rotating 

screw when the nut is not allowed to rotate. The weight of 

material and the friction of the material against the wall present 

the load from rotating with the screw [5].  The working principle 

of the Screw Conveyor is based on same principle as the 

Archimedes Screw that was used in ancient times in Greece and 

Egypt to draw water for irrigation purposes or to drain water 

from low lying mining areas. Arch imedes' s crew consists of a 

screw inside a hollow pipe. The screw is turned usually by a 

windmill or by manual labour. As the shaft turns, the bottom end 

scoops up a volume of water. This water will slide up in the 

spiral tube, until it finally pours out from the top of the tube and 

feeds the irrigation systems. The basic transport mechanism is 

that the material resting between two adjacent screw flights on 

the same axis is promoted to slip down the face of the rising side 

of the flight as the screw rotates. This action moves the product 

forward at the rate of one pitch per rotation of the screw, 

provided the material does not spill over the centre shaft to fall 

back into the proceeding pitch space as when the cross -sectional 

loading exceeds the height of the centre tube.[3] 

 

III. NEED: 

 

A very hot material discharged from a rotary kiln or similar 

equipment can damage your downstream process and handling 

equipment. Common examples are limestone exiting a kiln and 

fly ash discharging from a boiler. A screw conveyor can be 

designed to cool the material as it’s transferred — for instance, 

cooling a material that leaves a kiln at 1,400°F to less than 150°F 

— indefinitely extending your equipment life.  In tradit ional way 

this hot material discharged from a boiler is cooled down by 

mixing it with water or other coolant and this mixture is drained 

directly into river water, as this mixture cannot be recycled in 

most cases. But this mixture contaminates the water of river 

which jeopardize our environment as well as it is perilous for our 

health. New decree by government prohibits draining of waste 

water into rivers directly. 

 

IV. METHODOLOGY: 

 

Our study is main ly focused on ash handling in screw conveyor. 

There could be various methods to cool down the temperature of 

ash in screw conveyor. But considering efficiency, costs there 

are two methods that can be used for this purpose. One of them 

is providing water jacket around the screw conveyor to lower 

down the temperature of ash. Second one is providing centre 

hole in screw and water jacket from the external side to cool 

down the temperature of ash. We are studying first method to 

provide water jacket on the external side of screw conveyor to 

lower down the temperature of ash because it is more efficient 

and it has low manufacturing cost as compared to other method. 

 

 
 

FIGURE.4.SCREW CONVEYOR WITH WATER JACKET 

[2] 

 

V. CONCLUS ION: 

 

The screw conveyor as heat exchanger is a very massive process 

machine with low maintenance if the design is adjusted to the 

products that have to be treated. The most diverse products can 

be processed with the screw conveyor.. Screw conveyor has 

many advantages compared to other conveyors as screw 

conveyor is very flexib le regarding dimensions, can be 

constructed from a lmost any construction material. Screw 

conveyor is energy efficient due to indirect heat transfer, little  

dust format ion and maintenance friendly. Screw conveyor is 
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continuous process consist of closed system (toxic, moisture and 

dust). As a future scope this screw conveyor can be used to cool 

or heat various materials such as ash, coal, water or other waste 

material using water jacket. 
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