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[bookmark: _Toc9159108]COMPETENCY SUMMARY OF ASSESSMENT
	

	Module 7
	KM-07-KT01: Theory of crystallisation
	C
	NYC

	1
	1.1. Incoming product specification for all stages can be listed
	
	

	
	1.2 Theory of crystal formation and growth can be explained
	
	

	
	1.3 External influence that impact on crystal formation and growth can be listed and explained
	
	

	
	1.4 Define and explain saturation point
	
	

	
	1.5 Massecuite flows and pan discharge concepts can be explained
	
	

	
	1.6 Sampling and testing practices can be explained
	
	

	2
	KM-07-KT02: Equipment design and operation
	· C
	NYC

	
	2.1 Process flow and instrumentation used can be described
	
	

	
	2.2 An understanding of process steps and use of equipment related to juice heating can be demonstrated
	
	

	3
	KM-07-KT03: Graining a pan and growing a massecuite
	C
	NYC

	
	3.1.Pan boiling process flow and steps can be described
	
	

	
	3.2.Quality specification for process stages can be listed
	
	

	
	3.3 Potential problem areas can be listed and actions to avoid these explained
	
	

	
	3.4. Critical Control Points can be listed
	
	

	4.
	KM-07-KT04: Pan cycle
	C
	NYC

	
	4.1.Pan boiling cycle can be described
	
	

	
	4.2.Quality specification for stages can be listed
	
	

	
	4.3.Potential problem areas can be listed and actions to avoid these explained
	
	

	
	4.4.Critical Control Points can be listed
	
	

	5
	KM-07-KT05: Pan control and automation
	C
	

	
	5.1.Instrumentation used in pan boiling can be listed and application explained
	
	

	
	5.2.An understanding of data readings from instruments can be demonstrated
	
	

	6
	KM-07-KT06: Problems experienced during pan boiling
	C
	

	
	6.1.An understanding of trouble shooting and standard responses related to pan boiling can be demonstrated
	
	

	7
	KM-07-KT07: Three massecuite boiling systems
	C
	

	
	7.1.An understanding of process steps and use of equipment related to massecuite boiling can be demonstrated
	
	

	
	7.2.An understanding of the impact on factory performance can be demonstrated
	
	

	8
	KM-07-KT08: Mixture calculation
	C
	

	
	8.1.Formula, calculations and data interpretation is performed correctly
	
	

	
	8.2.Balancing product streams to achieve final product specification can be explained
	
	

	9
	KM-07-KT09: Continuous pan boiling
	C
	

	
	9.1.An understanding of process steps and use of equipment related to massecuite boiling can be demonstrated
	
	

	
	9.2.An understanding of the impact on factory performance can be demonstrated
	
	

	10
	KM-07-KT010: Control formulae
	C
	

	
	10.1.Formula selection and use, calculations and data interpretation is performed correctly
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[bookmark: _Toc9159109]ASSESSMENT ALIGNMENT MATRIX (INTERGRATED OUTCOMES)
	Module No: 7
	How it is assessed (Assessment methodology)
	Where it is covered in learning resource(page/ unit)
	Where it is assessed
	First Submission

	
	
	
	Summative
	Formative
	

	SAQA ID Number: 97590
	Two methods of assessment are followed which are:
1. Summative assessment: written tests, knowledge questions using fundamental and reflexive questions.
2. Formative assessment: assignments, tasks, portfolio of evidence submitted and presentations.
	
	
	
	Clearly meets all the criteria
	Meets some but not all criteria
	Clearly does not meet any of the criteria

	Title:
	
	
	
	
	
	
	

	NQF level and credits:
NQF Level 4: 8 Credits
	
	
	
	
	
	
	

	Topic: 1 Theory of crystallisation
	
	Page 12-32
	Question 7.1-7.10 page 26-29
	Learning Activity 1.1-1.4 page 11-19
	
	
	

	
	
	
	Question 7.21 page 32
	
	
	
	

	Assessment criteria: Incoming product specification for all stages can be listed
	
	
	
	
	
	
	

	Assessment criteria: Theory of crystal formation and growth can be explained
	
	
	
	
	
	
	

	Assessment criteria: External influence that impact on crystal formation and growth can be listed and explained
	
	
	
	
	
	
	

	Assessment criteria: Define and explain saturation point
	
	
	
	
	
	
	

	Assessment criteria: Massecuite flows and pan discharge concepts can be explained
	
	
	
	
	
	
	

	Assessment criteria: Sampling and testing practices can be explained
	
	
	
	
	
	
	

	Topic 2. Equipment design and operation

	
	Page 43-50
	Question 7.11-7.12- page 29-
	Learning Activity 1.2-2.3  page 21-31
	
	
	

	
	
	
	Question 7.15&7.16. page 30-31
	
	
	
	

	Assessment criteria: Process flow and instrumentation used can be described
	
	Page 36
	Question 7.13-7.14- page 29-
	
	
	
	

	Assessment criteria:  An understanding of process steps and use of equipment related to juice heating can be demonstrated
	
	
	
	
	
	
	

	Topic 3. Graining a pan and growing a massecuite
	
	Page 60
	
	
	
	
	

	Assessment criteria:  Pan boiling process flow and steps can be described
	
	
	
	
	
	
	

	Assessment criteria:  Quality specification for process stages can be listed
	
	
	
	
	
	
	

	Assessment criteria:  Potential problem areas can be listed and actions to avoid these explained
	
	
	
	
	
	
	

	Assessment criteria:  Critical Control Points can be listed
	
	
	
	
	
	
	

	Topic 4. Pan cycle

	
	
	
	
	
	
	

	Assessment criteria: Pan boiling cycle can be described
	
	
	
	
	
	
	

	Assessment criteria: Quality specification for stages can be listed
	
	
	
	
	
	
	

	Assessment criteria: Potential problem areas can be listed and actions to avoid these explained
	
	
	
	
	
	
	

	Assessment criteria: Critical Control Points can be listed
	
	
	
	
	
	
	

	Topic 5: Pan control and automation

	
	
	
	Learning Activity 5.1 page 33-
	
	
	

	Assessment Criteria: Instrumentation used in pan boiling can be listed and application explained
	
	
	
	
	
	
	

	Assessment Criteria: An understanding of data readings from instruments can be demonstrated
	
	
	
	
	
	
	

	Topic 6: Problems experienced during pan boiling
	
	Page 81
	Question 7.17& 7.18 page 31
	Learning Activity 6.1 page 35-36
	
	
	

	Assessment Criteria: An understanding of trouble shooting and standard responses related to pan boiling can be demonstrated
	
	Page 85-87
	Question 7.30-7.33 page 36
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	Topic 7: Three massecuite boiling systems
	
	Page 94-
	Question 7.44 page 41
	Learning Activity 7.1 page 38-41
	
	
	

	Assessment Criteria: An understanding of process steps and use of equipment related to massecuite boiling can be demonstrated
	
	
	
	
	
	
	

	Assessment Criteria: An understanding of the impact on factory performance can be demonstrated
	
	
	
	
	
	
	

	Topic 8: Mixture calculation
	
	Page 100
	Question 7.33 page 37
	Learning Activity 8.1 page 43-44
	
	
	

	Assessment Criteria: Formula, calculations and data interpretation is performed correctly
	
	
	
	
	
	
	

	Assessment Criteria: Balancing product streams to achieve final product specification can be explained
	
	
	
	
	
	
	

	Topic 9: Continuous pan boiling
	
	Page 103
	Question 7.45 page 41
	Learning Activity 9.1 page 46-47
	
	
	

	Assessment Criteria: An understanding of process steps and use of equipment related to massecuite boiling can be demonstrated
	
	
	
	
	
	
	

	Topic 10: Control formulae
	
	Page 108-111
	Question 7.34, 7.35 & 7.45 page 37- 41
	Learning Activity 10.1 page 49-50
	
	
	

	Assessment Criteria: Formula selection and use, calculations and data interpretation is performed correctly
	
	
	
	
	
	
	





[bookmark: _Toc9159110]ASSESSMENT DECISION & EVIDENCE EVALUATION RECORD
	Candidate's Name: -


	Assessor's Name: -


	Practical assessment
I declare that this assessment is my own demonstration. 

Marks: The learner is either “Met requirements” or “did not meet requirements”. If the learner did not meet requirements in an area, then he or she must be reassessed. 
Learner achieved: Met requirements /Did not meet requirements 

	KNOWLEDGE MODULE 7:PAN BOILING

	Overall outcome: 



	Specific Outcome
	Met requirements
	Did not meet requirements
	Comments

	1
	
	
	
	

	Specific Outcome
	Met requirements
	Did not meet requirements
	Comments

	2
	
	
	
	

	
	Specific outcome
	Met requirements
	Did not meet requirements
	Comments

	3
	
	
	
	

	
	
	Met requirements
	Did not meet requirements
	Comments

	4
	Specific outcome
	
	
	

	
	
	
	
	

	5
	Specific outcome
	Met requirements
	Did not meet requirements
	Comments

	
	
	
	
	

	6
	Specific outcome
	Met requirements
	Did not meet requirements
	Comments

	
	
	
	
	

	7
	Specific outcome
	Met requirements
	Did not meet requirements
	Comments

	
	
	
	
	

	8
	Specific outcome
	Met requirements
	Did not meet requirements
	Comments

	
	
	
	
	

	9
	Specific outcome
	Met requirements
	Did not meet requirements
	Comments

	
	
	
	
	

	10
	Specific outcome
	Met requirements
	Did not meet requirements
	Comments





[bookmark: _Toc9159111]OVERALL ASSESSMENT DECISION
	






	Assessors Comments:

	Signature of Assessor:




	Date: 






[bookmark: _Toc9159112]EVIDENCE OF FEEDBACK
	Module No	:7
Level		:5
Assessor	:……………………………………………………………………………
Candidate	:…………………………………………………………………………..   
Date of final assessment:…………………………………………………………….

	Evidence criteria
	Achieved
	Not

	1.	Constructive
	
	

	2.	Timeous (according to Plan)
	
	

	3.	Correct mode / medium
	
	

	4.	Participative
	
	

	5.	Developmental
	
	

	6.	Accurate
	
	

	7.	Specific
	
	

	8.	Documented
	
	

	9.	Directed to correct parties
	
	

	Signing off date:	…………………………………………….

..........…………….	                               ………………………………….
Assessor					   Candidate





[bookmark: _Toc9159113]OVERALL RESULTS
	OVERALL RESULT
	Competent
	

	
	Not Yet Competent
	

	Declaration by Candidate

	
I, …………………………………………………………………….declare that I am satisfied that the feedback given to me by the Assessor was relevant, sufficient and done in a constructive manner.  I accept the assessment decisions and do realise that have no further questions relating to this particular assessment process. I do realise that after this assessment decision, the moderator will either uphold or reverse this assessment decision taken by the assessor.

	
Candidate : _____________
_______________________
Date: __________________
Signature: ______________
	
Assessor : _____________
_______________________
Date: __________________
Signature: ______________
	
Moderator : _____________
_______________________
Date: __________________
Signature: ______________







[bookmark: _Toc9159114]ASSESSMENT REVIEW 
	Assessor’s Name
	
	ID Number
	

	Contact Details of Assessor
	Email
	

	
	Phone
	

	
	Fax
	

	PART 1

	
	Review Criteria 
	Valid
	Authentic
	Current
	Consistent
	Reliable 
	Sufficient
	Comments

	Please conduct an honest review of the Assessment Instruments used in this assessment: 

	1
	Evidence Topic 1
	
	
	
	
	
	
	

	
	Knowledge Assignment
	
	
	
	
	
	
	

	
	Practical Assignment
	
	
	
	
	
	
	

	
	Natural Occurring Evidence  
	
	
	
	
	
	
	

	
	Reflection 
	
	
	
	
	
	
	

	2
	Evidence Topic 2
	
	
	
	
	
	
	

	
	Knowledge Assignment
	
	
	
	
	
	
	

	
	Practical Assignment
	
	
	
	
	
	
	

	
	Natural Occurring Evidence  
	
	
	
	
	
	
	

	
	Reflection 
	
	
	
	
	
	
	

	3
	Evidence Topic 3
	
	
	
	
	
	
	

	
	Knowledge Assignment
	
	
	
	
	
	
	

	
	Practical Assignment
	
	
	
	
	
	
	

	
	Natural Occurring Evidence  
	
	
	
	
	
	
	

	
	Reflection 
	
	
	
	
	
	
	

	4
	Evidence Topic 4
	
	
	
	
	
	
	

	
	Knowledge Assignment
	
	
	
	
	
	
	

	
	Practical Assignment
	
	
	
	
	
	
	

	
	Natural Occurring Evidence  
	
	
	
	
	
	
	

	
	Reflection
	
	
	
	
	
	
	

	5
	Evidence Topic 5
	
	
	
	
	
	
	

	
	Knowledge Assignment
	

	
	Practical Assignment
	

	
	Natural Occurring Evidence  
	

	
	Reflection
	

	6
	Evidence Topic 6
	
	
	
	
	
	
	

	
	Knowledge Assignment
	
	
	
	
	
	
	

	
	Practical Assignment
	
	
	
	
	
	
	

	
	Natural Occurring Evidence  
	
	
	
	
	
	
	

	
	Reflection
	
	
	
	
	
	
	

	7
	Evidence Topic 7
	
	
	
	
	
	
	

	
	Knowledge Assignment
	
	
	
	
	
	
	

	
	Practical Assignment
	
	
	
	
	
	
	

	
	Natural Occurring Evidence  
	

	
	Reflection
	

	8
	Evidence Topic 8
	
	
	
	
	
	
	

	
	Knowledge Assignment
	

	
	Practical Assignment
	

	
	Natural Occurring Evidence  
	

	
	Reflection
	

	9
	Evidence Topic 9
	
	
	
	
	
	
	

	
	Knowledge Assignment
	

	
	Practical Assignment
	

	
	Natural Occurring Evidence  
	

	
	Reflection
	
	

	10
	Evidence Topic 10
	
	
	
	
	
	
	

	
	Knowledge Assignment
	

	
	Practical Assignment
	

	
	Natural Occurring Evidence  
	

	
	Reflection
	

	
	Historical Evidence Location Grid 
	
	
	
	
	
	
	

	
	CCFO Location Grid
	
	
	
	
	
	
	

	PART 2

	No 
	Review Criteria 
	Yes
	No
	Remarks

	1
	Do you feel the candidate was appropriately selected and prepared for the RPL assessment? 
	
	
	

	2
	Did the candidate interpret the evidence requirements appropriately? 
	
	
	

	3
	Was the assessment free of potential assessment barriers such as language, literacy, access to resources?
	
	
	

	4
	Was the assessment evidence presented by the candidate valid, authentic, current and sufficient?  
	
	
	

	5
	Was the candidate’s workplace access to evidence sufficiently supportive of the assessment strategy?
	
	
	

	6
	Do you feel you could make a fair, valid and reliable assessment decision?
	
	
	

	Recommendations

	(Feedback on Validity, authenticity, currency and sufficiency of candidate evidence.)

	

	

	

	

	
	

	Assessor Signature

	Date Review Completed
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I………………………………………………………. hereby declare Ms/Mr 



………………………………………… Competent                Not Yet Competent


	FEEDBACK TO LEARNER:

……………………..………………………..………………………..……………………

……………………..………………………..………………………..………………………

……………………..………………………..………………………..………………………

……………………..………………………..………………………..………………………

SIGN: ……………………………………	DATE: ……………………..........................


	LEARNER FEEDBACK:

……………………..………………………..………………………..………………………

……………………..………………………..………………………..………………………

……………………..………………………..………………………..………………………

……………………..………………………..………………………..………………………

 SIGN: ……………………………………… DATE: …………………….......................


	MODERATOR FEEDBACK:

………………………..………………………..………………………..……………………

………………………..………………………..………………………..……………………

……………………..………………………..………………………..………………………

……………………..………………………..………………………..………………………

SIGN: …………………………………… DATE: ……………………........................








[bookmark: _Toc9159116]LEARNER FEEDBACK FORM
	CRITERIA
	EVIDENCE
	CRITERIA
	EVIDENCE

	How did your assessor encourage you and put you at ease during the assessment process?
	
	Were you given clear and constructive feedback?
	

	Were your assessor’s questions clear and pitched at the right level of language usage?

	
	Did your assessor assess all the evidence provided by you?
	

	Do you believe that all the assessment criteria and knowledge requirements of the standard you were being measured against were considered in your assessment?
	
	Were you aware of any discrimination practice carried out by your assessor towards you?
	




LEARNER SIGNATURE:………………………………………………


DATE:.…………………………..
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Instructions
· Work individually and answer all questions.
· Use a black pen and ensure that you complete the questions in your own handwriting.
· Time to spend on this assessment is 2 hours.
· The marks you will attain for each question are shown in brackets.


[bookmark: _Toc9159118]WRITTEN ASSESSMENT
Candidate instruction: Complete the following multiple-choice questionnaire by marking the most appropriate response with an x in the space provided.
	Scope of Assessment
	Exit Level Outcome/s
	Module/s

	
	1. : Pan boiling theory and technology
	1

	Alignment – Learning Outcome 1: Pan boiling theory and technology

Award one mark for selection of valid “x”.  One mark = Competent



	7.1
	Crystallisation can best be defined as;
	Mark Allocation

	a.
	
	Increasing the Brix of juice from 15 oBrix to 65 oBrix.
	

	b.
	
	Removing dissolved sucrose from solution.
	

	c.
	
	Remove unwanted water from the clear juice.
	

	d.
	
	Remove unwanted suspended solids from the syrup.
	

	e.
	
	Boiling syrup under a vacuum.
	            2



	7.2
	A 60°Brix solution at 60°C can dissolve more sugar.  This solution is known as;
	Mark Allocation

	a.
	
	A saturated solution.
	

	b.
	
	A supersaturated solution.
	

	c.
	
	A labile solution.
	

	d.
	
	A weak solution
	

	e.
	
	An unsaturated solution.
	2






	7.3
	How can more sugar be dissolved into solution when the solution is saturated.
	Mark Allocation

	a.
	
	Increase the temperature of the solution.
	

	b.
	
	Cool the solution down.
	

	c.
	
	Add the additional sugar very slowly, allowing it to dissolve.
	

	d.
	
	Mix the sugar with alcohol.
	

	e.
	
	Evaporate some of the water off the solution.
	2



	7.4
	What is the best definition for a saturated solution?
	Mark Allocation

	a.
	
	A solution that can dissolve more solute at a certain temperature.
	

	b.
	
	A solution that will expel sucrose spontaneously.
	

	c.
	
	A solution that contains the maximum amount of solute at a certain temperature.
	

	d.
	
	When the temperature of the solution increases due to the addition of solute.
	

	e.
	
	If the solution is heated and then is able to dissolve more solute.
	2



	7.5
	The driving force for crystallisation is;
	Mark Allocation

	a.
	
	Operating in the labile zone.
	

	b.
	
	The correct supersaturation co-efficient.
	

	c.
	
	The amount of vacuum in a pan.
	

	d.
	
	Purity of the syrup
	

	e.
	
	Brix of the syrup.
	2



	7.6
	Low purity feed will have an impact on the zones of supersaturation. Which is the correct statement in this regard.	
	Mark Allocation

	a.
	
	Decrease the width of the zones.
	

	b.
	
	Give a higher crystallisation rate.
	

	c.
	
	There will be a wider band between the saturation zones.
	

	d.
	
	The BPE will decrease.
	

	e.
	
	The SSC will need to be adjusted to match the syrup purity.
	2



	7.7
	How can a solution be kept in the metastable zone and what is the impact on crystal growth?	
	Mark Allocation

	a.
	
	By introducing slugs of water into the solution.
	

	b.
	
	By controlling the Brix, thereby managing the degree of supersaturation.
	

	c.
	
	By decreasing the vacuum and increasing the boiling point.
	

	d.
	
	By cutting back on the steam supply.
	

	e.
	
	By releasing the incondensable gasses.
	2



	7.8
	Massecuite viscosity (thickness) is important because;	
	Mark Allocation

	a.
	
	Increasing viscosity will improve the sucrose molecule circulation and speed up crystal formation. 
	

	b.
	
	The higher the viscosity of the massecuite, the higher the sucrose exhaustion.
	

	c.
	
	False grain can come about in situations where the viscosity is too low.
	

	d.
	
	Viscosity is only important in the C boilings.
	

	e.
	
	Increasing viscosity will slow down the sucrose molecule circulation and slow down crystal formation. 
	2



	7.9
	Boiling point elevation (B.P.E) is;
	Mark Allocation

	a.
	
	A decrease in the boiling point as a result of the increase in Brix.
	

	b.
	
	The increase in the boiling point as a result of the decrease in vacuum.
	

	c.
	
	An increase of the boiling point as a result of the increase in vacuum.
	

	d.
	
	The increase in vacuum as a result of the increase in Brix.
	

	e.
	
	The increase in boiling point as a result of an increase in Brix.
	2






	7.10
	Conductivity measurement is used to measure;
	Mark Allocation

	a.
	
	The vacuum of the pan.
	

	b.
	
	The indirect measurement of Brix.
	

	c.
	
	Measurement of the circulation in the pan.
	

	d.
	
	To indicate the level of the massecuite in the pan.
	

	e.
	
	To measure the temperature of the massecuite.
	2



	7.11
	What is the purpose of the cut over valve on the pan?
	Mark Allocation

	a.
	
	To discharge the massecuite.
	

	b.
	
	The separate droplets of juice from the vapour.
	

	c.
	
	To transfer product between pans and receivers.
	

	d.
	
	To feed the charge into the pan.
	

	e.
	
	To remove the condensate from the calandria.
	2



	7.12
	Circulation is important for good and effective pan boiling.  Which statement best describes the means of circulation in a pan.
	Mark Allocation

	a.
	
	The movement of bubbles that result from boiling the massecuite will assist with circulation.
	

	b.
	
	The increase of pressure from the incondensable gasses assists with circulation.
	

	c.
	
	Increasing the removal of condensate will assist with circulation.
	

	d.
	
	The hydrostatic head will circulate the massecuite.
	

	e.
	
	The entrainment separator assists with circulation.
	2







	7.13
	The vapour from the pan is condensed in the condenser, using injection water, to produce a vacuum.  What is the approach temperature of a condenser?
	Mark Allocation

	a.
	
	The temperature of the vapour as it approaches the condenser.
	

	b.
	
	The difference between the vapour and the condensate temperature.
	

	c.
	
	The difference between the vapour and injection water inlet temperature.
	

	d.
	
	The difference between the injection water inlet and outlet temperature.
	

	e.
	
	The difference between the vapour and injection water outlet temperature.
	2



	7.14
	What is the ideal approach temperature for an efficiently operating condenser?
	Mark Allocation

	a.
	
	Close to zero.
	

	b.
	
	22.4 oC
	

	c.
	
	37.5 oC
	

	d.
	
	- 4.2 oC
	

	e.
	
	- 1.1 oC
	2



	7.15
	The molasses blow-up tank is an important feature of pan boiling.  Which statement best describes the reason for this.
	Mark Allocation

	a.
	
	Molasses or syrup can be stored for indefinite periods as injection steam keeps the temperature up.
	

	b.
	
	The tanks are fitted with stirrers so that the feed to the pans is consistent.
	

	c.
	
	There is an air supply that can be used to increase the bubbles in the molasses or syrup that will assist in circulation in the pan.
	

	d.
	
	False grain can be removed by the introduction of the air.
	

	e.
	
	The injection steam and stirrer will dissolve any small crystals that will cause false grain in the pan.
	2






	7.16
	If a pan is not steamed out after use, what will be the consequences for the next boiling?
	Mark Allocation

	a.
	
	Less massecuite will be drawn into the pan.
	

	b.
	
	More steam will be required to boil the massecuite.
	

	c.
	
	The pH pf the massecuite will drop.
	

	d.
	
	False grain will occur.
	

	e.
	
	There will be a lower vacuum in the pan.
	2



	7.17
	Which statement best describes false grain.
	Mark Allocation

	a.
	
	C Massecuite with a high concentration of fine grain sugar.
	

	b.
	
	Unwanted small grain sugar that is formed by secondary nucleation.
	

	c.
	
	The fine crystals that have been milled in alcohol.
	

	d.
	
	The grain that is found in the B Magma.
	

	e.
	
	All of the above.
	2



	7.18
	Which of the following will form false grain?
	Mark Allocation

	a.
	
	Poor circulation in the pan.
	

	b.
	
	A syrup purity above 85%. 
	

	c.
	
	Boiling the massecuite in the labile zone.
	

	d.
	
	Previous pan strike not properly steamed out.
	

	e.
	
	All of the above.
	2








	7.19
	How best can the degree of supersaturation be measured with instruments in the pan?
	Mark Allocation

	a.
	
	By measuring the temperature difference of the massecuite at the top of the pan and the bottom of the pan. 
	

	b.
	
	By measuring the torque of the proof stick. 
	

	c.
	
	By the difference in vacuum between the top of the pan and the bottom of the calandria.
	

	d.
	
	By measuring the conductivity of the massecuite and plotting a conductivity curve.
	

	e.
	
	None of the above.
	2



	7.20
	The best definition for seed massecuite would be;
	Mark Allocation

	a.
	
	The C sugar that is used as a footing.
	

	b.
	
	Partially grown massecuite that contains small crystals, requiring further growth.
	

	c.
	
	The slurry that is used as a footing to grow crystals.
	

	d.
	
	Crystals that start forming in the massecuite that is in the labile zone.
	

	e.
	
	None of the above.
	2



	7.21
	In which zone will a pan best operate and grow good sugar crystals.	
	Mark Allocation

	a.
	
	Labile zone
	

	b.
	
	Intermediate zone
	

	c.
	
	Unsaturated zone
	

	d.
	
	Metastable zone
	

	e.
	
	Supersaturated zone
	2






	7.22
	Without the means of instrumentation, which is the best way to determine if the massecuite has reached the right saturation for crystal growth.  Draw frequent samples from the proof stick and examine under a microscope to look for:
	Mark Allocation

	a.
	
	Small crystals in amongst larger crystals after about 20 minutes after adding the slurry.
	

	b.
	
	The grain must be close together.
	

	c.
	
	When microscopic crystals start forming shortly after adding the slurry.
	

	d.
	
	When there is no evidence of crystals.
	

	e.
	
	All of the above.
	2



	7.23
	Which of the following statements best describe the method of keeping the massecuite boiling in the right zone prior to the addition of slurry or footing.
	Mark Allocation

	a.
	
	Adjust the steam pressure to the calandria to ensure that boiling is limited.
	

	b.
	
	Continually add A molasses in order to replace the sucrose that is coming out of solution during crystal growth.
	

	c.
	
	Leave all valves shut and allow the pan to boil on the residual heat in the calandria.
	

	d.
	
	Continually add small amounts of water to compensate for the water that is being evaporated.
	

	e.
	
	Manage the vacuum in such a way as to continually decrease the boiling point of the massecuite.
	2



	7.24
	What is the best definition of the term “bringing together”.
	Mark Allocation

	a.
	
	More crystals will form and the space between crystals in the mother liquor will reduce.
	

	b.
	
	Existing crystals will grow and the volume of the massecuite will increase.
	

	c.
	
	The crystals formed will move down to the bottom of the pan and the volume of the massecuite will remain the same.
	

	d.
	
	Existing crystals will become larger and the volume of the mother liquor will remain the same.
	

	e.
	
	The existing crystals will diffuse the sucrose molecule and replace the viscosity with crystal growth.
	2




	7.25
	Once bringing together is complete, choose the next step from the following.
	Mark Allocation

	a.
	
	The pan is struck.
	

	b.
	
	Water is continually added in small amounts to maintain the correct boiling zone.
	

	c.
	
	The water is shut off and the pan feed valve is opened to gradually fill the pan to strike level.
	

	d.
	
	The vacuum is broken to allow the boiling to stop and the massecuite will rise to the strike level. 
	

	e.
	
	The water is shut off and the vacuum is increased to increase boiling so that the massecuite can rise to the strike level.
	2



	7.26
	If the evaporation rate is too high and the supersaturation will potentially rise to dangerous levels, which is the WRONG solution.	
	Mark Allocation

	a.
	
	Reduce the steam supply to the calandria.
	

	b.
	
	Add liquor into the pan.
	

	c.
	
	Add water into the pan.
	

	d.
	
	Reduce the vacuum.
	

	e.
	
	All of the above.
	2



	7.27
	What effect does the hydrostatic head have on a massecuite?	
	Mark Allocation

	a.
	
	Increases the water quantity in the massecuite.
	

	b.
	
	Increases the vacuum required to boil the pan.
	

	c.
	
	Will create turbulence in the massecuite.
	

	d.
	
	Will increase the boiling point of the massecuite at the bottom of the pan
	

	e.
	
	Will result in a higher extraction of incondensable gasses from the massecuite.
	2







	7.28
	What is the purpose of utilising the three massecuite boiling system?
	Mark Allocation

	a.
	
	Crystal content of more than 66% will make massecuite unmanageable.
	

	b.
	
	To recover more crystals from the molasses.
	

	c.
	
	Improve the quality of the sugar.
	

	d.
	
	Reduce overall steam consumption.
	

	e.
	
	All of the above.
	2



	7.29
	B-Magma is used as a footing for A sugar.  Which is the correct definition for B-Magma?
	Mark Allocation

	a.
	
	Syrup is mixed with B molasses.
	

	b.
	
	B sugar is mixed with water.
	

	c.
	
	A molasses is mixed with C sugar.
	

	d.
	
	C sugar is mixed with B molasses
	

	e.
	
	C & B sugar is remelted.
	2



	7.30
	The purity of syrup feed for the boiling of A sugar is too high and needs to be reduced.  This is done by mixing syrup with;	
	Mark Allocation

	a.
	
	B-Magma.
	

	b.
	
	C Molasses.
	

	c.
	
	C sugar.
	

	d.
	
	Water.
	

	e.
	
	Remelt.
	2








	7.31
	A high viscosity will impact on crystallisation.  Which is the correct statement?
	Mark Allocation

	a.
	
	Will impact mostly on C molasses.
	

	b.
	
	Reduces the diffusion rate.
	

	c.
	
	Reduces the exhaustion of the molasses.
	

	d.
	
	Slow down the crystal growth rate.
	

	e.
	
	All of the above.
	2



	7.32
	The Brix of strikes of A, B and C sugar is important to maximise exhaustion.  What is the correct range for B strike massecuite Brix?	
	Mark Allocation

	a.
	
	90 – 94 oBrix
	

	b.
	
	90 – 99 oBrix
	

	c.
	
	70 – 78 oBrix
	

	d.
	
	92 – 97 oBrix
	

	e.
	
	65 – 68 oBrix
	2



A purity of 72% is ideal for graining a pan.  Use the following information to calculate the amount of syrup and the amount of remelt that must be combined to feed the pan.
100 tons of mixture is required to feed a pan.
The syrup purity is 82%
The remelt purity is 68%
How many tons of each must be added to achieve 100 tons of 72% purity?
		A = purity of the higher grade feed.
		B = purity of the lower grade feed
		C = purity desired for the pan feed.
		D = relative quantity of higher grade feed.
		E = relative quantity of lower grade feed.
Using the formulae, 	D = C – B
			E = A – C 
Tons of higher purity (HP) =	Tons of feed  X	D
		(D+E)
Tons of lower purity (LP) =	Tons of feed  X	E
		(D+E)
	7.33
	Choose the correct answer.
	Mark Allocation

	a.
	
	HP = 28.6 and LP = 71.4
	

	b.
	
	HP = 71.4 and LP = 28.6
	

	c.
	
	HP = 40 and LP = 60
	

	d.
	
	HP = 21.6 and LP = 78.4
	

	e.
	
	HP = 78.4 and LP = 21.6
	2



	7.34
	Control formulae are used to manage the operation of the pan floor.  What does “exhaustion” measure?	
	Mark Allocation

	a.
	
	The amount of crystals recovered in A molasses as a percentage of final molasses.
	

	b.
	
	The amount of Brix in final molasses as a percentage of the amount of Brix in syrup.
	

	c.
	
	The measure of the purity drop from A massecuite to A molasses.
	

	d.
	
	The amount of crystals of sucrose recovered as a percentage compared to the amount of sucrose available.
	

	e.
	
	The percentage of the sucrose available in syrup, expressed as a ratio to the percentage of sucrose in final molasses.
	2







	7.35
	The SJM formula is also a factory control parameter and is used to calculate;
	Mark Allocation

	a.
	
	The percentage recovery of sucrose from a given feed, where sugar and molasses are made.
	

	b.
	
	The percentage of the syrup required to ensure that the feed is kept constant where sugar and molasses are made.
	

	c.
	
	The tons of sugar made expressed a percentage of the molasses made.
	

	d.
	
	The tons of cane required to make one ton of sugar.
	

	e.
	
	The percentage of C sugar recovered from B molasses as a percentage where sugar and molasses are made. 
	2



TRUE OR FALSE QUESTIONS
Award one mark for selection of valid “x”.  One mark = Competent
	7.36
	TRUE or FALSE:  The following statements relate to the supersaturation co-efficient (SSC).  State which statements are true and which are false.   
	Mark Allocation

	a.
	
	The SSC is the driving force in sugar boiling.
	

	b.
	
	Area of the heating surface in the pan.
	

	c.
	
	A SSC of 1.1 means that the solution is supersaturated.
	

	d.
	
	A solution containing 1.1 times the sucrose than it would have contained if it were saturated at 60 oC
	

	e.
	
	A pure sucrose solution in the unsaturated zone.
	5



	7.37
	TRUE or FALSE:  There are different zones of saturation for a pure sucrose solution.  State which are true and which are false.	
	Mark Allocation

	a.
	
	The Unsaturated or stable zone has a SSC of <1 and all sucrose is in solution.
	

	b.
	
	The Labile zone has a SSC of < 1.1 and no new crystal growth will occur.
	

	c.
	
	The Metastable zone has a SSC >1 and <1.2. sucrose crystals will continue to grow until the concentration falls to where the solution is just saturated
	

	d.
	
	The Intermediate zone has a SSC of >1.2 but <1.3 and crystals will continue to grow, but new crystals will form.
	

	e.
	
	The Saturation zone has a SSC >1.3 and crystals will grow spontaneously.
	5



	7.38
	TRUE or FALSE:  Temperature plays an important role in pan boiling and introduces changes to the massecuite.  Which of the following statements are true or false in relation to temperature?
	Mark Allocation

	a.
	
	An increase in temperature will increase the SSC because more crystals will be dissolved.
	

	b.
	
	The higher the temperature of the massecuite the lower the viscosity.
	

	c.
	
	The higher the temperature, the higher the degree of supersaturation required to maintain the same rate of crystallisation.
	

	d.
	
	Sucrose crystals will grow faster in a higher temperature.
	

	e.
	
	A low temperature will result in false grain forming, if the solution is saturated.
	5



	7.39
	TRUE or FALSE:  Vapour from the pan is condensed to provide a vacuum for the pan.  Which statements are true or false in relation to this statement?
	Mark Allocation

	a.
	
	A vacuum will increase the boiling point of the massecuite.
	

	b.
	
	An increase in the approach temperature will increase the vacuum.
	

	c.
	
	A barometric leg is used to prevent the atmospheric pressure from entering the pan.
	

	d.
	
	A vacuum is a reading below 100kPa absolute pressure.
	

	e.
	
	It is easier to raise a vacuum in a cold pan than in a hot pan.
	5



	7.40
	TRUE or FALSE:  before starting a batch pan, certain steps are required.  Which of these steps are true and which are false.
	Mark Allocation

	a.
	
	Ensure that the pan is empty.
	

	b.
	
	Ensure that the vacuum pump is on.
	

	c.
	
	Make sure that the calandria steam valve is open and that the condenser water valve is closed.
	

	d.
	
	Close the vacuum breaker valve.
	

	e.
	
	Close the discharge door.
	5






	7.41
	TRUE or FALSE:  There are three basic methods of grain formation.  Which of the statements below are true and which are false.
	Mark Allocation

	a.
	
	The waiting method:  The mother liquor is concentrated to the labile zone where crystals will form on their own.
	

	b.
	
	Slurry seeding:  Where the solution is concentrated to the labile zone and slurry is introduced.
	

	c.
	
	Graining a pan:  Where the massecuite is concentrated into the stable zone and primary nucleation will occur.
	

	d.
	
	True seeding: where the massecuite is in the metastable zone and crystals will continue to grow on seed crystals in the form of slurry, but no new crystals will grow.
	

	e.
	
	Shock seeding:  The solution is concentrated into the intermediate zone where secondary nucleation will take place.
	5



	7.42
	TRUE or FALSE:  Which statements are true or false relating to pan control.
	Mark Allocation

	a.
	
	A steam pressure of about 17 kPa is required for A pan boiling.
	

	b.
	
	The pan vacuum should vary according to the pan feed.
	

	c.
	
	The Brix of the feed should be constant.
	

	d.
	
	Unnecessary addition of hot water will waste steam.
	

	e.
	
	Higher boiling points will lead to faster crystallisation and a possibility of a Maillard Reaction.
	5



	7.43
	TRUE or FALSE:  Numerous problems can be experienced in pan boiling.  Choose which problems and the cause are true or false.
	Mark Allocation

	a.
	
	False grain can be caused by a high concentration of certain non-sugars.
	

	b.
	
	Dilution of the massecuite by water can be caused by a broken tube in the calandria.
	

	c.
	
	Loss of vacuum in the pan can be caused by an interruption in the injection water supply.
	

	d.
	
	A slow boiling pan can be caused by inadequate condensate removal.
	

	e.
	
	False grain can be cause by air leaks.
	5






	7.44
	TRUE or FALSE:  There are different types of crystal produced.  The following statements define the crystal types.  Which definitions are true and which are false?
	Mark Allocation

	a.
	
	Conglomerates:  This is when three or more crystals are stuck together, caused by high purity feed and high SSC.
	

	b.
	
	Elongated crystal or needle grain:  This is when one crystal grows through the centre of another.
	

	c.
	
	Mixed grain:  This is a mixture of different sized crystals caused by false grain that has not been dissolved.
	

	d.
	
	Rolled grain:  This is elongated grain due to the crystal only growing on one axis due to the reduction rate in crystallisation.
	

	e.
	
	Soft grain:  This is crystals that have rounded edges caused by too much water added during the brixing up phase.
	5



	7.45
	TRUE or FALSE:  Which statements are true and which are false when describing the operation of a continuous pan.
	Mark Allocation

	a.
	
	It is a horizontal vessel that usually has 12 compartments and a calandria that runs the entire length of the vessel.
	

	b.
	
	The compartments each individually grain and boil massecuite using automatic controls.
	

	c.
	
	The conductivity of each compartment is measured and the Brix is adjusted by varying the feed.
	

	d.
	
	The hydrostatic head has a lower impact in a continuous pan versus a batch pan.
	

	e.
	
	An A continuous pan is fed with B magma.
	5



	7.46
	TRUE or FALSE:  There are some typical values in relation to exhaustion in South African factories.  Select the true and false relationships between these values.
	Mark Allocation

	a.
	
	C massecuite exhaustion will be less than A massecuite exhaustion.
	

	b.
	
	A massecuite exhaustion will be more than B massecuite exhaustion.
	

	c.
	
	B massecuite exhaustion will be less than C massecuite exhaustion.
	

	d.
	
	B massecuite exhaustion will be more than A massecuite exhaustion.
	

	e.
	
	C massecuite exhaustion will be less than B massecuite exhaustion.
	5
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