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DISCHARGE RING FORMATION

Dubai - UAE, 12 — 16 Oct. 2026

COURSE LEVEL: ADVANCED

COURSE OVERVIEW:

Discharge ring formation, often occurring at the kiln outlet and clinker cooler inlet, is a complex
process that directly restricts material flow and heat recovery. This course defines the chemical,
mineralogical, and thermal conditions that lead to the adhesion of clinker and dust to the kiln's
discharge end. By understanding the interaction between the secondary air and the kiln's thermal
profile, participants will learn how to manage and prevent these restrictive build-ups.

The scope of this training includes the study of clinker "snowmen" in the cooler and the growth of
"nose rings" at the kiln outlet. it covers the impact of burner alignment, clinker cooling rates, and the
chemistry of the liquid phase on the adherence of clinker to the refractory. Furthermore, the course
addresses the mechanical stresses these rings place on the kiln shell and the negative impact they
have on the efficiency of the clinker cooler.

Coverage includes advanced detection techniques, such as kiln cameras and shell scanners, alongside
operational strategies like burner manipulation and chemical adjustments. Participants will explore
the safety protocols for mechanical removal and the long-term impact of rings on refractory life. By
the end of this course, attendees will be equipped with the expertise to identify the early stages of
discharge ring growth and implement corrective actions to maintain a clear discharge path.

COURSE OBJECTIVES:

After completion of this course, the participants will be able to:
e Define the technical characteristics of discharge and nose rings.
o Identify the chemical and thermal triggers for clinker adhesion.
e Analyze the impact of secondary air temperature on ring formation.
e Use kiln cameras to monitor the discharge zone and clinker flow.
e Adjust burner pipe settings to prevent localized overheating at the outlet.
o Explain the formation of "snowmen" in the clinker cooler inlet.
o Evaluate the relationship between clinker mineralogy and ring growth.
o Implement effective air cannon sequences for the discharge area.
e Describe the mechanical risks of rings on the kiln discharge seal.
e Understand the safety hazards of manual ring removal during operation.
e Manage clinker cooling rates to reduce the "sticky" material phase.
e Develop a root cause analysis for chronic discharge ring issues.
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TARGET AUDIENCE:

This course is intended for Kiln Supervisors, Process Engineers, Production Managers, and Senior
Maintenance Personnel.

TRAINING COURSE METHODOLOGY:

A highly interactive combination of lectures, discussion sessions, and case studies will be employed
to maximize the transfer of information, knowledge, and experience. The course will be intensive,
practical, and highly interactive. The sessions will start by raising the most relevant questions and
motivating everybody to find the right answers. The attendants will also be encouraged to raise more
of their questions and to share in developing the right answers using their analysis and experience.
There will also be some indoor experiential activities to enhance the learning experience. Course
material will be provided in PowerPoint, with necessary animations, learning videos, and general
discussions.

The course participants shall be evaluated before, during, and at the end of the course.

COURSE CERTIFICATE:

National Consultant Centre for Training LLC (NCC) will issue an Attendance Certificate to all
participants completing a minimum of 80% of the total attendance time requirement.

COURSE OUTLINE / COURSE CONTENT:

MODULE 1: INTRODUCTION TO DISCHARGE ZONE DYNAMICS
e Overview of the kiln-to-cooler transition.
o Importance of the discharge profile for gas and material flow.
e Definition of nose rings, discharge rings, and "snowmen."
e Impact of rings on clinker cooler performance.
o Safety and production risks associated with discharge blockages.

MODULE 2: CHEMICAL AND MINERALOGICAL FACTORS
e Role of the liquid phase in clinker adhesion.
e Impact of Alkalis, Sulfur, and Chlorine at the kiln outlet.
o Relationship between C3A content and clinker stickiness.
e Analyzing clinker "liters" as an indicator of burning intensity.
e Chemical reactions between clinker and refractory linings.

MODULE 3: THERMAL PROFILING AND BURNER CONTROL
e Impact of the primary-to-secondary air ratio.
e Burner flame shape and its influence on the "coating" zone.
e Secondary air temperature and its role in ring formation.
e Monitoring the discharge end shell temperature.
o Impact of kiln draft on the thermal profile of the outlet.

MODULE 4: CLINKER COOLER INTERACTION

saaiall gy el Sl LYl - adagl - YAYON D o pa - (#AVY) Y TROFY LY LSl - (#AVY) Y TTOAY e sl
Tel. : (+971) 2 6658200 Fax.: (+971) 2 6653303 - P.O. Box : 26356 - Abu Dhabi - United Arab Emirates



HINCC

s ail odlagdl jLidiiell | Ao

National Consultant Centre For Training:

Page 3 of 4

e "Snowman" formation: Causes and prevention in the inlet.
e Grate speed and bed depth management.

e Impact of "Red River" and material segregation on rings.
e Role of the cooling air in stabilizing the discharge area.

e Maintenance of the cooler inlet refractory.

MODULE 5: DETECTION AND MONITORING TOOLS
e Kiln shell scanners and thermographic analysis.
e High-temperature kiln cameras and video monitoring.
o Interpreting pressure drops in the kiln-to-cooler transition.
e Visual signs of ring growth during field inspections.
e Monitoring kiln drive torque and mechanical vibrations.

MODULE 6: AIR CANNONS AND MECHANICAL REMOVAL
e Positioning of air cannons for the discharge end and cooler.
e Automatic vs. manual firing sequences.
o Using "Industrial Shotguns" for ring removal during operation.
o Risks of damaging the refractory during mechanical cleaning.
e Maintenance of discharge zone cleaning equipment.

MODULE 7: OPERATIONAL CORRECTIVE ACTIONS
e Adjusting the kiln speed to shift the material bed.
e Temporary burner pipe movement to "melt" build-ups.
o Changing the fuel mix to alter the ash composition.
e Impact of raw meal chemistry adjustments on ring growth.
e Managing the "cooling-down" period to break rings.

MODULE 8: REFRACTORY SELECTION AND MAINTENANCE
o Types of bricks and castables for the kiln discharge zone.
o Properties of silicon carbide and high-alumina refractories.
e Mechanical stress on the "nose ring" casting and seals.
o Planning for refractory replacement in the discharge end.
o Inspecting for "spalling" and erosion in the outlet.

MODULE 9: MECHANICAL IMPACTS AND SEALS
e Operation and maintenance of the kiln discharge seal.
e Impact of rings on the "kiln-cooler" gap.
e Mechanical wear on the discharge end shell.
e Managing the "false air" ingress through the discharge seal.
e Lubrication and cooling of the discharge end mechanical parts.

MODULE 10: SAFETY PROTOCOLS FOR DISCHARGE ZONE
e Risks of "Material Surges" during ring falls.
o High-temperature safety and thermal protection gear.
e Communication protocols between field and control room.
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o Safe entry procedures for the cooler and discharge zone.
e Emergency shutdown logic for discharge blockages.

MODULE 11: CASE STUDIES IN DISCHARGE RING MANAGEMENT
e Analysis of major "Snowman" incidents.
o Long-term strategies for managing chronic ring growth.
e Lessons learned from improper burner alignment.
o Cost-benefit analysis of anti-build-up refractory.
e Group discussion on operational "best practices."

MODULE 12: COURSE WRAP-UP AND ASSESSMENT
o Final examination on discharge ring formation and control.
e Review of key preventive and corrective measures.
e Feedback and course evaluation.
o Summary of the latest technological trends.
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