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Introduction 
From 11. to 22. March 2010 I visited University of Moratuwa in Sri Lanka to teach 
the course Process Control in the master study in Sustainable Process Development. 

This activity is a part of a collaborative project between Telemark University College, 
Faculty of Technology (TUC), and University of Moratuwa (UM). The main aim of 
the project is to develop master studies at UM with emphasis on environmental and 
industrial projects. The project is funded by Norad's Programme for Master Studies 
(NOMA). The main activities in the project are Sri Lankan students taking their 
master students at TUC and UM, TUC staff planning and lecturing courses at UM, 
and UM staff visiting TUC. The project has been going on since 2006, and is recently 
prolonged until 2013. The budget of the total period is 6.3 mill. NOK. Professor Rune 
Bakke at TUC and Dr. P. G. Rathnasiri at UM are project coordinators. 

During the visit in Sri Lanka I also contributed to the workshop Modern Process 
Control for Sustainable Process Development offered by UM to industry in Sri 
Lanka. My colleague Associate Professor Britt Halvorsen and Sri Lankan PHD 
student Amaranath Kumara at TUC also contributed to this workshop. 

The visit was successful. We were very well received and got a good response about 
our contributions. Further cooperation between TUC and UM about research and 
development within bioenergy was discussed. The climate (a little above 30 degrees) 
and a few clouds was perfect. Hope to come back in not too far future �  

In the following is more information about both the workshop and the Process Control 
course. There are also pictures from a few other activities. 

Workshop: 
 

Process Control for Sustainable Process 
Development  

This workhop was held at UoM 17. and 18. March. There were about 40 participants 
from industry and research and academic institutions. Below are the brochure, 
detailed agenda and some pictures from the workshop. The Powerpoint slides 
presented at the workshop are available at the following web address: 
http://home.hit.no/~finnh/srilanka/workshop. 
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Session 1- 17th Wednesday, March 2010 

8.00 – 9.00 Registration of invitees  

9.00 – 9.10 Lighting oil lamp 
  Welcome Speech by Coordinator of the Workshop 
  Dr. Rathnasiri P.G. 

9.10 – 9.15  Speech by the Head of the Department 
  Dr. Jagath Premachandra 

9.15 – 9.30  Speech by the Vice Chancellor of the University of Moratuwa 
  Prof. Malik Ranasinghe 

9.30 – 10.30 Process Control - Principles and Technology 
  Associate prof. Finn Haugen 

10.30 – 10.45 Tea Break 

10.45 – 12.00 Process Control - Principles and Technology 
  Associate prof. Finn Haugen 

12.00 – 12.15 Presentation on M.Sc/PG dip on sustainable process development 
  Dr. Rathnasiri P.G. 

12.15 – 1.00 Lunch Break 

1.00 – 3.00 Process Control - Principles and Technology 
  Associate prof. Finn Haugen 

3.00 – 3.15 Tea Break 

3.15 – 4.15 LabVIEW based control system for pilot scale anaerobic reactor with 
  remote operation 
  Associate prof. Finn Haugen 

4.15 – 5.00 Ideas for application of process control principles in participants' 
                        company. (Workshop participants are actively involved.) 
  Associate prof. Finn Haugen 

5.00  End of the Session 1 

 

Session 2- 18th Thursday, March 2010 

9.00 – 9.30 Implementation of Process Control in Polymer Product Manufacturing 
  Industry 
  Dr. Olga Gunapala  

9.30 – 10.30 University /Industry Partnership 



  Associate Prof. Britt Halvorsen 

10.30 – 10.45 Tea Break 

10.45 – 12.30 Basic Concepts in Fluidization and Industrial applications 
  Associate Prof. Britt Halvorsen 

12.30 – 1.00 Lunch Break 

1.00 – 3.00 Modeling and simulations of fluidized bed using CFD  
  Associate Prof. Britt Halvorsen 

3.00 – 3.15 Tea Break 

3.15 – 4.00 Department – Industry Interactions by Staff Members DCPE 
  Dr. Shantha Amarasinghe, Dr. Shantha Walpola, Dr. Marliya Ismail 

4.00 – 4.15 Presentation by MSc Student 
  Mr. Dilantha Warnasooriya 

4.15 – 5.00  Feedback from industrial participants 

5.00  End of the Workshop 

 

 

 



 
Some of the participants at the workshop 



 

Lighting the Lamp before the workshop begins, bringing good luck to the event. 

 

Participants at the workshop 



 

Finn talking about plantwide control principles 

  

 
One of the participans describes in plenum control problems existing in his factory 



 
Britt talks about collaboration between Telemark University College and industry in 

Norway 

 
Lunch time. Eating with fingers – no problem 



 
Dr. Marilya from UM talks about university-industry collaboration in Sri Lanka 

  
Britt handing out certificates on the last day of the workshop



The Process Control course 

The Process Control course covered five days. Previous years Dr. Olga Gunapala at 
University of Moratuwa has given the course. This year four air heaters of “desktop” 
size were shipped from TUC to be used in the course to give the students practical 
experience with PC-based measurement and control with the LabVIEW software by 
National Instruments. These lab stations were funded by the NOMA project. The lab 
stations will remain at UM. 

Below are the home page of the Process Control course (the students used this web 
page activiely during the course), student list, and some pictures. 

Homepage of the Process Control course: 

 

Telemark University College (TUC ), Norway  University of Muratuwa (UOM), Sri Lanka
 

Homepage of the course CH5405 Process Control, year 2010 

·  Literature : 

o Basic Dynamics and Control, TechTeach/Finn Haugen, 2009. 

o Exercises to Basic Dynamics and Control, TechTeach/Finn Haugen, 2009 

·  Instructor : 

o Associate Professor Finn Haugen. E-mail: finn.haugen@hit.no. Tel.: +47 97019215 

  

Teaching plan  

Time Activity  

Jan/Feb 
 

(By Dr. Olga 
Gunapala) 

Lecture: Introduction to process control [Literature: Chapter 1] 

Lecture: Block diagrams of differential equation models [Literature: Chapter 2] 

Lecture: Laplace transforms and Transfer functions [Literature: Ch. 4 and 5]  

Lecture: Dynamic characteristics [Literature: Ch. 6]  

Sat 13. March 

8.30 - 12 am 
and 

1 - 4 am 

(By Finn) 

Lecture: Feedback control (with PID controller) [Ch. 1 (revisited); Ch. 7 (except 7.4)]  

During the lecture the following SimView-simulators are run in plenum: 

·  Level control of wood chip tank 

·  Reverse and direct action of a PID controller 



Exercises: In the exercise book: 7.1, 7.2, 7.3, 7.6, 7.9, 7.10, 7.11, 7.16, 7.17. 

Relevant videos lectures (TechVids): (Information about access to the videos in the computer 
room will be given by Danushka.) 

·  Feedback control 

·  Reverse or direct action in the PID controller? 

·  How a control system may become unstable 

Sun 14. March 

9 - 12 am 
and 

1 - 4 am 

(By Finn) 

Lecture:  Feedforward control [Ch. 8.1, 8.2] 

Lecture: Controller equipment [Ch. 9] 

Pictures: 

·  Various equipment 

·  Industrial automation system  

Lecture: Tuning of PID controllers [Literature: 10.1, 10.2, 10.3, 10.5, 10.6, 10.7] 

During the lectures the following SimView-simulators are run in plenum: 

·  Feedforward control 

·  Temperature control (for controller tuning) 

·  Gain Scheduling 

Exercises: 8.1, 9.1, 9.2, 10.1, 10.2, 10.3, 10.6, 10.7, 10.8. 

Relevant video lectures (TechVids): 

·  Feedforward control 

·  PID controller tuning with the Good Gain method 

·  PID controller tuning with Ziegler-Nichols' oscillations method 

·  Gain Scheduling 

Fri 19. March 

9 - 12 am 
and 

1 - 4 am 

(By Finn) 

Hands -on video -based course:  Learning LabVIEW. Follow the instructional video 
LabVIEW Quickie! (You must use headphones.) 

Hands-on video-based course: Analog voltage I/O. Follow the video Analog voltage I/O with 
NI USB-6008 and LabVIEW. (The contents after 40 min 35 sec is not relevant for our 
applications.) There will be a number of I/O-devices available, so you can try the loopback test 
described in the video. 

Self-study: PID controller in LabVIEW. Make yourself familiar with PID control with 
LabVIEW by reading the tutorial PID Control with LabVIEW and trying the simulator of the 
PID control system described in the tutorial. 

Sat 20. March 

9 - 12 am 

(By Finn) 

Lecture:  Cascade control; Ratio control; Plantwide control [Ch. 11.1 (except 11.1.4), 
11.2, 11.5] 

During the lecture the following SimView-simulator is run in plenum: 

·  Cascade control 

Relevant video lectures (TechVids): Cascade control 



Sat 20. March 

1 - 4 am 

(By Finn) 

Alternating:  

·  4 groups with 2 students in each group: Lab: Temperature control with PC and 
LabVIEW 

·  Rest of the class: 

o Exercises : 11.1, 11.3, 11.4, 11.5, 11.7 

o Project  (to be accomplished individually or in the same group as in the 
lab): Describe briefly - with a Process & Instrumentation diagram 
(P&ID) and some text - one real or possible application of process 
control based on the control structures you have learnt about in this 
course. The application should be relevant to your work. You should 
send a short report including the P&ID and the description to 
Finn.Haugen@hit.no no later than 4 pm, Sunday 21. March. (Finn will 
comment your report.) 

Sun 21. March 

9 - 12 am 

(By Finn) 

Alternating:  

·  4 groups with 2 students in each group: Lab: Temperature control with PC and 
LabVIEW 

·  Rest of the class: 

o Exercises : 11.1, 11.3, 11.4, 11.5, 11.7 

o Project : See above. 

Sun 21. March 

1 - 4 am 

(By Finn) 

Alternating:  

·  3 groups with 2 students in each group: Lab: Temperature control with PC and 
LabVIEW 

·  Rest of the class: 

o Exercises : 11.1, 11.3, 11.4, 11.5, 11.7 

o Project : See above. 

  

Updated 13. March 2010 by Finn Haugen, teacher. E-mail: Finn.Haugen@hit.no.  

 



 

Participants in  the Process Control course.  
Most of them are students in the MSc/PG Diploma stu dy in 

Sustainable Process Development. 
(The list was made by Bernt Lie.) 

�

�������� 	 
��
���������� 	

�����	����� 	 ������ 	

� ����� �	 ��������������� 	

����������� 	 �������	 �!�"	# �$	

��!����������	���������	%������	&	
����	'��������		 (����	�$$�$	
����!���$	������	���$����		)������	������	��������� �	

������	�������	��������	

	

�������� 	 *��$������� 	

�����	����� � +���
� �
� ������ � ����
�����$���������������������������������� �
����������� � �������	)������	%������	 ���"	#�$	 	

����,��������	�,	)���	

)������-	,�����������	����������	��$	�����������	�� �
���	��$	
������������	
����	���������	��$	�����	������������ ���	�������	
�������	 �

	

�������� 	 	

�����	����� � �������� �
� ������ � ���������������$������ �
����������� � )���$��	#��
�	#�$�	
���������	&	�����	���������	��� �������-	#��.	

%���������	

�

	

�������� 	 ���!� 	

�����	����� � %������ �
� ������ � 
$��/���!������������� �
����������� � �

	

�������� 	 ���������� 	

�����	����� � .������� �
� ������ � $������������������� �
����������� � �0�	*��$���� 	

������������	������	.�!��������	,��	���������	����� ���	

.�!��������	�������� �



	

�������� 	 1���2 	

�����	����� � 3����,, �
� ������ � ����2�������,��
	4	����25���� �������	 �
����������� � �������	#��
�	 �!��"	#�$� 	

���$������	��������	

����,��������	������������	���$����	�����	,��	���$	 �����	��$	1��,����	

'����	���,���	��������	���!�$��	��	6����	7���	0���	 ���$����	

	

	

�

	

�������� 	 
��������
� 	

�����	����� � ��$�� �
� ������ � ��$������������
�������!������ �
����������� � 6����!��	���	#��
� 	

����,��������	�,	��������	���$�	 ����-.���������8	� ��"	

����	�*�	������ �

	

�������� 	 0������� 	

�����	����� � %������	1�������� �
� ������ � %�������1������������������� �
����������� � *�����	 #��
�"	 #�$	

����,��������	�,	������-	��$	%�	����������	�,	*�2�� $���	�����	��$	
���������!�	,����	��$	���	���������	��	���	������	
 �����	

'��������	�������	 9�������" �

	

�������� 	 1�/���
�� 	

�����	����� � 0���� �
� ������ � ����������$���������� �
����������� � *�����	 #��
 �"	��$ 	

����,��������	�,	������	��$	-	%���������	��$	����	� ���������-	
������2�����	�,	����������	�������	 ������	
���	��� ����-*���	��������	
����-"	

�������	�������� �

	

�������� 	 :����������� 	

�����	����� � ����$� �
� ������ � ����$����������������� �
����������� � %�������	��������	 0;��	'�����������" 	



���$���	<���������	��	���!������	�,	�������� �

	

�������� 	 )��������� 	

�����	����� � )�$$��
� �
� ������ � )�$$��
��������������� �
����������� � ��������	�������!�	��	�	�������	��������	,������	�� $	��������	��������	��	

��$�������	�����	���������� �

	

�������� 	 ���������� 	

�����	����� � #����� �
� ������ � ����������=����������-	�������/���������������� �
����������� � >������	*�����	#�$�	 �������	&	������	��������� 	

1��������	������	.�!���������-	
����	
����	'������� �-	)�����	
�������� �

	

�������� 	 .�	���!� 	

�����	����� � %���$��� �
� ������ � %���$����.����!������������ �
����������� � *�����	#��
�	#�$�-	4	���$������	�������	 �	���$������	�,	%�����	��$	

%���
��-	%���������	��$	����	����������-	������2��� ��	�,	����������	
�������	 %�����	
���	�������-	*���	��������	����-"	 ��$	%�	����������	�,	
*�2��$���	�����	��$	���������!�	,����	��$	���	����� ����	��	���	������	

�����	

	

�������� 	 �������
������ 	

�����	����� � ������� �
� ������ � ���������
������������� �
����������� � ���$������	�������� �	'������	.����� 	

�0�	0���!�	#����	<�����	

���$���	��������	9������� �

	

�������� 	 >��������� 	

�����	����� � :���� �
� ������ � :�����/�����������,�����$���� �
����������� � )�������	������	�������	 ?<��	����������� 	


��
	��	,�����	�1�	�������	��	1&.	�,,���		������
�- 	%�	,���$��	�,	���	
9����	%������	(��	@�A	 9����	$������	��,�����" �

	

�������� 	 1��������� 	

�����	����� � ������ �
� ������ � ��������������$�������� �
����������� � �0�	0���!� �!�"	��$ 	

����,��������	�,	��������	,������	&	���������	



<�$�������	��������-�������	<����!����� �

	

������ �� 	 
�/���
��� 	

�����	����� � 1���� �
� ������ � ������AB����������-	�����������
 �
����������� � 1�������	��������-	<�$�������	'���������	<��������	  ���������	��	%�����	

<��������	�,	�������,��	&	<�$�������	1�������"-		

��!����������	���������	�������	 �����	��$	�������� ��	'��������	
������	.�����	&	�������	��������"-	����$	�����	���� ������-	1&.	 ,��	
����	�,,����!�	�����	&����������	���������	�������� 	����$	�����	
���������" �

	

�������� 	 :��$��������� 	

�����	����� � 
������� �
� ������ � �������������������������������� �
����������� � 0�����	#��
�	 �!�"	#�$	 <�$�������	��������" 	

0$����������!�	�,,���� ���	��	�����������	�������	$ �!��������"	

1�������	0��������	 6��!������	�,	��������"	

	

�������� 	 :������� 	

�����	����� � <������� �
� ������ � �������������������� �
����������� � ��������	�������!�-����$��	���������	�������-������ �	��������-%�����	

�����	���	

	

�������� 	 .��������
� 	

�����	����� � *�������� �
� ������ � ���C���$�����������-	���������������
 �
����������� � 1�������	��������-	<�$��� ����	'���������	<��������	 ���������	��	%�����	

<��������	�,	�������,��	&	<�$�������	1�������"-		

0��	���������	�������	 .�����	�,	0�%�-	���,�������	 ����������	&	�������	
��������"-	0��	.���������	��$�����-	

1&.	 ����	�,,����!�	���,�����	��	�����	�$�����	���" �

	

+��	
1��������$	
,��	���	
���	

�������� 	 >�������� 	

�����	����� � 9����� �
� ������ � ������
/���������� �
����������� � #�������	 ������������"-	<��������	�,	'����������	6 ��!������	�,	��������� 	


��
�$	��	�	��������	��������	 ���	����	����$	����� ����	������	������"	
��	+�1.	%�����-	���	#��
��	

	

�



	

�������� 	 :�$�����

� 	

�����	����� � .������ �
� ������ � :$���������������� �
����������� � ����������	'������	��	���	,���$	�,	������	:�������� 	%��������	������$	��	

�	,�������	1�������	���/���	��	1���	����	���	������ ���� �

	

�������� 	 
�$��� 	

�����	����� � +�$���� �
� ������ � ��$�������������� 	

����������� � �����	��������	�����	,������ 	

	

+��	
���������$	
��$��	���	

�������� 	 
��
���������� 	

�����	����� � %������ �
� ������ � �������������������� �
������ ����� � ������	��$������	���$���	����������	��	���!������	� ,	�������� �

	

	

�������� 	 .�����
� 	

�����	����� � .�$���� �
� ������ � $�$�����
����������� 	

����������� � >���	���$����$	���$���	��	6��!������	�,	��������	 	

������	��������� �

	

�������� 	 0���������
�	��$���������� 	

�����	����� � .����	��������� �
� ������ � �������������������� �
����������� � D������-���$���	.�!��������	�������!���������	���
� ���� �

	

�������� 	 ����!������ 	

�����	����� � 0����
���	��$����������	0���
� �
� ������ � ����
�����!���������������� �
����������� � %�������	�������� �
����	'�������� �

	



 

 
The class in the Process Control course 

 
Instructor Finn in action 



 
Lunch time at KFC (Kentucky Fried Chicken) 

 
In the computer room 



 
Teaching assistant Danushka in action 

 
Experiments with temperature controller of air heater using PC with LabVIEW 



Miscellaneous 
 

 
Dr. Rathnasiri conducts research and development on production of methane gas from 
canteen waste in biogas reactors. Combustion of this gas releases energy which can be 
used for driving motors in vehicles and generators for production of electrical energy. 

This is a research area of common interest between TUC and UM. 

 
Master student Nuditha with experiments where biogas production from various raw 

materials is studied. 



 
Lunch with Dr. Rathnasiri (middle), organizer of workshop and coordinator of the 

NOMA collaborative project between Telemark University College and University of 
Moratuwa, and Danushka (left), teaching assistant in Process Control and a real 

handyman. 

 
Britt and Finn got miniature oil lamps at the final meeting at the university. 

 



 
Amaranath and Finn in a Buddhist temple outside Colombo. (Amaranath is PHD 

student at TUC.) 

 
Relaxing Buddha. Part of a statue of 15 meters. 



 
Visiting the Parliament of Sri Lanka 

 
Watching historical objects in the Parliament. Guide is Kashun, Security Officer and 
Assisting Sergeant of Arms (brother of Chameera who graduated from TUC in 2009) 



 
Britt and Finn visiting Rathnasiri’s home 

 
…and Amaranath’s home (a corner of the garden) 



 
Saron for Finn, and sari for Britt. Gifts from Amaranath’s familiy. 



 
On the Norwegian Academic Chair in Sri Lanka 

(at Hotel Mt. Lavinia) 


