Next Generation Conveying for the Cement Industry
· Industry Overview 
Cement is one of the most coveted commodities on the planet. It is used extensively in the development of the world’s global infrastructure. Cement production in 2007 pushed through the 2.5 billion ton barrier, with North America accounting for 4% of global production. Industry analysts have forecast that production will reach 5 billion tons by 2050. 
As a result, the market is investing significantly in expanding existing operations, as well as building new production facilities to cope with the increasing demand for cement, which is being driven from many of the world’s developing economies. The demand for the commodity is currently being matched by the demand to create cleaner cement production processes. 

Projects like the Cement Sustainability Initiative (CSI) were formed to help the cement industry to address the challenges of sustainable development
. Established in 1999, the CSI is a contribution of ten major cement companies, working with the World Business Council for Sustainable Development (WBCSD). These companies include market leaders such as CEMEX, Holcim, Lafarge and Votorantim.
The companies have identified six key areas where they believe that the CSI can make a significant contribution to achieving a more sustainable society:

· Climate protection

· Fuels and raw materials

· Employee health and safety

· Emissions reduction

· Energy reduction
· Internal business processes
There are over 1,700 cement plants in the world, each requiring material handling systems that are capable of transporting raw materials across production facilities. One of the more traditional modes of conveying these materials has been through the utilization of screw pumps. At the heart of the screw pump is the screw itself, and also its end mounting bearings – the rotation of the special screw highly compacts the material to form a pressure seal against the conveying line, and the resulting constant high friction typically places extremely heavy wear on the shaft and bearings, resulting in high maintenance time and production down time. The screw pump works best in low pressure environments with light, dust-like materials. The operation of the compression screw requires a heavy duty drive motor which also places a high demand on energy requirements and costs.

In today’s clean energy climate, it is now an imperative that material handling technologies:

· Consume low energy levels and help to cut energy costs

· Provide high system availability and reliability

· Have the capability to handle a wide range of non-renewable and alternative raw materials

· Maintain high levels of productivity

· Keep material and air leakage to a minimum

There are a range of material handling technologies that have been in operation for many years that are able to support the environmental aims of the cement industry. 
Pneumatic conveying, or more significantly, dense phase pneumatic conveying, can play an integral role in helping to fuel the production rates of cement manufacturers by providing solutions that have the capability to convey or inject materials such as fly ash, clinker or alternative fuels within cement production processes, as well as providing cleaner and environmentally beneficial systems. 
It appears that pneumatic conveying remains a dominant material handling technology in the cement industry. So, is the age of the screw pump coming to an end?

· Pneumatic Conveying Overview
Pneumatic conveying is defined as the transport of materials through enclosed pipelines using a gas, usually air, as the transport medium. Usually the material is being transported between hoppers or silos for various reasons concerned with centralized storage and distributed use.

At cement plants, pneumatic applications include:

· Conveying of raw meal and other materials

· Conveying of dust during clinker production

· Injection of traditional fuels such as pulverized coal and pet. coke and alternative fuels into calcining processes and burners

· Conveying of Fly ash, Gypsum. GGBS and other additives 

· Conveying of cement from mill to storage facilities

· Conveying of  ESP, filter and kiln bypass dusts

· Railcar / truck / barge unloading

· Conveying in special cement blending and distribution plants

· Weighing and batching of additives and extenders 

· General distribution of granular or powdered materials around site

The most proficient of pneumatic conveying approaches for the cement industry is dense phase pneumatic conveying.
· Dense Phase Pneumatic Conveying

Dense phase conveying is characterized by all the material being conveyed below the suspension velocity. The material moves through the pipeline in a series of constantly forming and re-forming packets. With some materials these packets look like solid plugs, and with other materials they appear more like fluidized moving beds. Conveying velocities are typically in the range of 10-14 ft/sec. Phase densities are usually above 15:1 and can be as high as 200:1 or even greater.

Material is introduced into the pipeline by means of a pressure vessel. The vessel is filled, and then pressurized to force its contents into and through the pipeline to the reception point. The method of operation is therefore discontinuous, as vessels intermittently fill and then discharge. Dense phase systems can operate at much higher pressures, typically 60psig, with very little wear.
· Pneumatic Conveying for the Cement Industry
Well designed and operated pneumatic conveying solutions provide many strong advantages for applications on a cement plant - dust emissions are virtually non existent – the solution is totally enclosed, ensuring a spillage free system that generates exemplary environmental and health and safety benefits for the operators and local residents.

They comprise of optimized and highly adaptable conveying pipeline design, with the ability to fit comfortably with existing plant layouts.

In many of today’s cement production facilities, the most commonly used form of pneumatic conveying takes the form of screw pump technology, comprising of a screw which compresses a material seal inside a barrel section followed by injection of fluidizing and conveying air.

This form of conveying is recognized as consuming high levels of power, is prone to high wear and abrasion, which leads to a loss in production time, and to remedy wear issues requires significant and continual investments in spares and maintenance.

I have heard some cement producers comment that “I spend over $130,000 per year on parts alone for the screw pumps” and “my energy costs have gone from 5c Kwan/hr to now double” dense phase pneumatic conveying is a proven established alternative.
Dense phase pneumatic conveying provides organisations with the ability to transport material in an unrestricted, controlled and continuous manner at low velocity, consuming low volumes of compressed air. The result is the creation of solutions that absorb a minimal amount of power, cause less wear on system components and pipelines, and therefore, reduces maintenance costs and increases system availability. 

According to International Cement Review’s Cement Plant Operations Handbook, published at the end of 2001
, the power consumption differences between screw pump and dense phase pneumatic technology is staggering.

Comparative power consumption tests showed that screw pump technology used 1.2kWh/t/100m to that of dense phase technology, which absorbed 0.59 kWh/t/100m.

· Retrofitting Existing Screw Pump Systems
Screw pump conveying on cement plants can be viewed as being power hungry and requiring a high degree of maintenance for them to operate effectively. 

If these issues reflect your experiences of screw pump conveying then you may have experienced operational problems which include:

· High wear on feeding devices

· Leaking bearings

· Leaking diverter valves

· Leaking pipelines and worn bends

· Unnecessary drives and motors

Inefficient operations can make a significant and detrimental impact on production capabilities, the environment and on bottom line performance.

This comes from high power consumption rates, maintenance and spares expenditure, low material transfer rates and from high leakage systems.

The headaches that stem from ineffective systems can be resolved by transforming processes and investing in an engineering study to improve the performance of your material handling through the implementation of a pneumatic conveying solution. The process is simple, consisting of an engineering study of the system that will provide a number of cost options, suggesting a series of system refurbishments, complemented by complete payback periods.

Relative low cost modifications to existing systems can provide economic benefits such as reducing power consumption by 50% and reducing maintenance and spares expenditure by 90%, with payback periods measured in months.

The flexible and agile design of a dense phase pneumatic conveying system can simply integrate within existing screw pump system footprints.   

System overhauls can range from increased condition monitoring to focus in on improved operation and maintenance practices, through to the replacement of feeding devices, system valves or logical control systems. Existing challenges, payback periods and operational targets dictate the level and type of improvements. 

These challenges can be tackled and overcome by creating well designed and operated pneumatic conveying systems that are able to generate exemplary economic benefits, which include:

· Low power consumption, driving down operational costs

· High system availability, reliability and performance

· Low maintenance, long life

· Low spares expenditure and inventory 
· Increased production capacity

· Significant reduction in the environmental impact of cement production facilities

These characteristics are not exclusive to a ‘new’ system and by designing and implementing improvements on existing systems can power the production and operational performance within the cement industry.

In many instances it is possible to increase the capacity of the mill by up to 50% and more without the need to replace existing pipelines via use of dense phase conveying, using less energy than previously needed!
� Cement Sustainability Initiative – ‘Agenda for Action’, Executive Summary, July 2002 


� Alsop, P.A. ; Chen, H ; Chin-Fatt, A,L. ; Jackura, A.J. ; McCabe, M.I. ; Tseng, H.H. ; The Cement Plant Operations Handbook : The Concise Guide to Cement Manufacture, 3rd Edition, November 2001, International Cement Review





