Short Term Course on Submarine Design and Engineering

9-12 Jan. 2012, Department of Ocean Engineering, IIT Madras, Chennai (TN) – 600 036, India.

Course Details:
Since the first wide use of submarines in World War I, their presence has increased in all large navies and coastal nations. The submarines are important for both civilian applications including marine science, salvage, exploration and facility inspection/maintenance and military applications including attacking enemy surface ships or submarines, aircraft carrier protection, blockade running, ballistic missile submarines, reconnaissance, conventional land attack and covert insertion of special forces. Additionally, the submarines can be modified to perform more specialized tasks such as search-and-rescue operations or undersea cable repair. Based on their wider operational capabilities they are employed in navies, coastal protection/patrol forces, tourism and undersea mining/archaeology activities, etc.

The main objective of the course is to introduce engineers to the basic and advanced elements that govern the design and engineering of submarines. It will start from a consideration of the operating requirements, provide an approach to develop conceptual solutions and then to methods of detailed design of the selected option. The course will show how the various elements of the vehicle, namely, speed, endurance, diving depth and control interact with each other and how the demands of the equipment required to perform the vessel’s operational functions ultimately govern the choice of vehicle and its design configuration. This course is designed for people who are involved in submarine systems and equipment design and development.

Course contents: 

WEAPON PLATFORM: 

(1) Participant Introduction - Role in providing Military Capability.

(2) The modern conventional submarine.

(3) Form Factors and Hull Configurations.

(4) Submarine Operations.

(5) Weapons & Sensors.

(6) Combat Systems.

- LtCdr. S. Koteshwar Rao, NCW, IIT Delhi, India.
- Prof. E. G. Rajan, PRCPL. India.

NAVAL ARCHITECTURE:

(7) Hydrostatics.

(8) Space & Weight Relationship.

(9) Resistance & Propulsion.

(10) Manoeuvring.

(11) Structures I. 

(12) Propulsors.

- Prof. Debabrata Sen, IIT Kharagpur, India.
- Prof. Martin Renilson, Renilson Marine Consulting Pty Limited, Australia.
PROPULSION SYSTEMS:

(13) Energy Generation Plant.

(14) Battery Systems.

(15) Modelling the future submarine.

(16) Signature Management I.

(17) Sonars.

(18) Signature Management II.

HULL SYSTEMS:

(19) Structures II.

(20) Materials.

(21) Ballast Systems.

(22) Habitability Systems.

(23) Electric Systems.

(24) Distributed Systems.

DESIGN: 

(25) Safety Management.

(26) Submarine Escape and Rescue Systems.

(27) Design Process Intro & Design Task start.

(28) Design Task.

(29) Design Task and Course Feedback.

COMMUNICATION AND SENSOR NETWORKS

(30) Sensor selection, placement and architecture.

(31) Communication network design and modeling.

(32) Embedded systems.

MOTION AND CONTROL

(33) Motion and control – basics.

(34) Artificial motion and control devices and their applications.

(35) Trajectory simulation.

- Prof. C. S. Kumar, IIT Kharagpur, India.
Course Structure:
The course is arranged for four days in the Spring Term starting January 2012. The lectures on the various topics will be delivered by IITM staff, national and international experts from both academia and industry. Advice and guidance will be provided continuously by the staff members and a number of informal presentations may be made by the participants. On the final day, participants will be encouraged to make a formal presentation on a topic of their choice to an invited audience of senior designers and representatives of the industries.
Eligibility:
The course is open to all nationalities whether as government or commercial company sponsored or as private individuals. Though, no specific technical qualifications are required, but participants are expected to be at least of post-graduate level in engineering in an appropriate discipline in order to participate in the design exercise. The course will be conducted in English and overseas students would be expected to have a good working knowledge of this language. The co-coordinators reserve the right to vary the advertised program or to cancel the course.

Registration:

The registration fees are:

1. For industrial participants – 15, 000 INR.

2. For academic participants - 10, 000 INR.

3. For students – 2, 500 INR.

5. For international participants: 500 USD.

To register please send an e-mail to any of the contact persons.

Further information (please contact):

Course Chairman

Prof. S. K. Bhattacharyya
Head of the Department

Department of Ocean Engineering

Indian Institute of Technology Madras 

Chennai - 600 036, INDIA

E-mail: skbh@iitm.ac.in

Coordinators

· Dr. Rajiv Sharma

Assistant Professor

Department of Ocean Engineering

Indian Institute of Technology Madras 

Chennai - 600 036, INDIA

E-mail: rajivatri@iitm.ac.in
· Prof. V. Ananthasubramanian

Department of Ocean Engineering

Indian Institute of Technology Madras 

Chennai - 600 036, INDIA

E-mail: subru@iitm.ac.in
· Prof. P. Krishnankutty

Department of Ocean Engineering

Indian Institute of Technology Madras 

Chennai - 600 036, INDIA

E-mail: pkrishnankutty@iitm.ac.in
