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Energizing Energy Efficiency – Management Course

Energy Efficiency Methodology, 
Workshop Exercise B – Identifying Causes of Losses and EE Options
Background
Crystal Cement is a medium-sized cement plant producing 400 tons of clinker per day (TPD) using the dry process. The Company Energy Efficiency Methodology was applied to this company:

· Task 1d: the Kiln Area was selected as one of the focus areas

· Task 2d: inputs, outputs and other parameters were measured as shown in the figure on the next page.

· Task 2d and 2e show:

· Material losses of 2 TPD through the chimney

· The specific thermal energy consumption is 720.4 kCal per kg of clinker produced. The benchmark value is 675 kCal per kg of clinker.

·    During the last few months the fan power consumption has increased by 20%

Questions
1. Task 2e: Identify the type of energy lost (thermal or electrical) from the clinker, kiln, preheater and ID fan.
2. Task 3a: Determine the possible causes of the energy losses

3. Task 3b: List possible options

	Areas of energy losses
	Possible causes 
	Possible options

	Clinker:

	
	

	Kiln:

	
	

	Preheater:

	
	

	ID Fan:
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Energy Efficiency Methodology, 

Workshop Exercise B – Identifying Causes of Losses and EE Options: ANSWERS
	Areas of energy losses
	Possible causes of energy losses
	Possible options

	Thermal energy lost from clinker because temperature is 650 oC
	Clinker at 650 oC is left to cool in the open air
	Install a clinker cooler that allows you to recover waste heat (to be used for preheater or cogeneration)

	Thermal energy loss from the kiln surface because the surface temperature is 200 oC
	Refractory lining inside the kiln is worn out
	· Replace refractory lining more regularly

· Use higher quality refractory lining that lasts longer

· Include measuring of kiln temperature in operating procedures to monitor the condition of refractory lining

	Thermal energy loss from the preheater because 

· The temperature of flue gases coming out is 300 oC

· The % oxygen in flue gases coming in and going out of the preheater is going up!
	· Infiltration of air into the preheater

· Insufficient surface or time contact between raw materials and flue gases
	· Conduct a leak survey of the preheater to identify locations of air infiltration (e.g. through holes or worn joints) and plug the leaks

· Install a fifth stage in the preheater

	Electrical energy lost from the ID fan
	· Volume of air going into the fan increased. 

· This is because the % oxygen has increased in flue gases going in and coming out of the preheater (from 2% to 8%) and of the ESP (from 8.2% to 10.2%). 

· The likely cause is air infiltration into the preheater and the ESP
	· Conduct a leak survey of the preheater and the ESP to identify locations of air infiltration (e.g. through holes or worn joints) and plug the leaks
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