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Background

In the late eighties under the auspices of Aeronautics R&D Board a strong need was identified for a low speed wind tunnel in India, in addition to 14(x 9( open circuit wind tunnel at IISc and 9(x 6( closed circuit wind tunnel at HAL Bangalore, to provide the Indian Industry with adequate aerodynamic testing for effective development work. Therefore, the National Wind Tunnel Facility Project (NWTF-P) originated to meet the aerodynamic testing needs in the country.

NWTF was conceived as an autonomous activity at the Indian Institute of Technology (IIT) Kanpur in the academic environment, with the objective to construct, operate, maintain, and further develop the facility as a Users’ facility.  

NWTF came into existence with financial support from the Aeronautics R&D Board, the Department of Science & Technology, and IIT Kanpur. 

NWTF was designed to deal with the problems associated with the development of air-borne vehicles in the low speed regime.  The main testing requirements for this facility in the first instance were identified as: 
· Laminar flow testing with special reference to transport aircraft application 

· Simulation of gust and cross wind conditions for aircraft and decelerators 

· Low speed characteristics with special reference to take-off and landing behavior including ground effects.
Further special requirements were defined to include engine simulation with power effects, and aero-acoustic tests, for which a wind tunnel with good aerodynamic and aero-acoustic properties is not available in the country.  

The tunnel is also required to be used for non-aeronautical testing and industrial aerodynamics to include wind effects on structures, air pollution dispersion, wind energy conversion, ground vehicles and ships etc.   

To meet these objectives, NWTF is equipped with various measurement and simulation systems. The test section is split into two parts: an upstream part and a downstream part.  Both parts are built in duplicate, but equipped with different auxiliary systems.  With the four possible combinations of the two upstream and two downstream parts, tests can be performed, while simultaneously preparations or calibrations can be carried out in those components, which are not installed in the tunnel circuit.
After commissioning in 1999, NWTF has been fully calibrated by the year 2000. Since then, the facility has been extensively utilized by the Indian aerospace as well as non-aerospace organizations.
Report on NWTF Activities (2006 – 2008)
During the year 2006 to 2008, several R&D projects from various organizations both aeronautical and non-aeronautical were taken up. In the following tables, data on tunnel utilization over the last three years are given. 
Year-wise Tunnel Utilization
a) Tunnel Utilization (in Rs.)
	Year
	Wind OFF

Hours
	Wind On Hours
	Total Hours
	Tunnel effort (Lakh)
	Total project amount

(Rs in Lakhs) 

	
	
	
	
	Paid
	Notional
	

	2006
	580
	190
	770
	80
	38
	130

	2007
	520
	230
	750
	90
	30
	150

	2008
	540
	298
	838
	155
	20
	220


b) Tunnel Utilization (in Hrs)

	
	2006
	2007
	2008

	Wind OFF
	580
	520
	540

	Wind ON
	190
	230
	298

	Total
	770
	750
	838


c) Tunnel Utilization (in % Occupancy)
	
	2006
	2007
	2008

	Wind OFF$
	75
	69
	64

	Wind ON$
	25
	31
	36

	Occupancy*
	55
	54
	60


*Wind tunnel occupancy is calculated as % tunnel utilization taking 240 days as total number of working days available in a year. Out of this 30 days are subtracted to take care of facility maintenance. With 7 hours / day, total available hours in a year is 210*7 = 1470 hours.
$ Wind on and Wind off percentage is calculated with total tunnel utilization as base.
For information of IRDC

Tunnel occupancy Forecast for Next 3 Years (2009 to 2011)
Projected tunnel utilization for the next three years (2009 to 2011) by various organizations both aeronautical and non-aeronautical is given in the table below. About 70% to 80% utilization is expected from these organizations over the next three years.
	Serial #
	Organizations
	Wind OFF

Occupancy (hours)
	Wind ON 

 Occupancy (hours)
	Total Occupancy
(hours)

	1
	VSSC
	500
	300
	800

	2
	DRDO
	650
	350
	1000

	3
	CSIR
	325
	175
	500

	4
	CIVIL
	550
	300
	850

	6
	Others
	250
	150
	400

	Total
	2275
	1275
	3550


Tunnel occupancy over the next three years:
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Remaining 20% can be utilized for in-house R&D and students’ research activities.

For information of IRDC 
Strengthening NWTF Team

NWTF has already achieved a facility utilization of 60% with the existing manpower working overtime to the extent of 10 hrs/week. In order to increase the occupancy level to 80%, there is an urgent need of additional manpower at all levels. Even the current level of occupancy is not sustainable with the existing manpower. In view of these, following manpower distribution is requested.
	Manpower
	Current

strength
	Requirement for full fledged operation (60% and above occupancy)

	Research Engineers
	3
	4 + 2

	Technical Assistant
	1
	3 + 2

	Mechanics
	2 + 8
	4 + 8

	Office staff
	2
	3

	Project associates
	2
	4


For kind consideration and recommendation of IRDC 

HRD Plan for NWTF
With the availability of a state of the art experimental facility catering to the national programs in aerospace and non-aerospace areas, IIT Kanpur through NWTF would like to play in important role in imparting training to both UG and PG students in the field of experimental aerodynamics using wind tunnel. Considering dwindling manpower in experimental area, it is necessary to promote experimental research and training in this area.

NWTF is already actively involved in human resource development by offering short term courses through QIP, conducting workshops and symposiums. In addition to this existing program which is mainly for the professionals, it is proposed to introduce a training program in experimental technique using wind tunnel for the UG and PG engineering students across the country. The program will have two modules; one for UG students of 8 weeks duration and the other for PG students of 4 weeks duration. In this program, students will be exposed to various aspects of wind tunnel testing including model design, instrumentation, data acquisition & analysis, report writing, and validation of CFD tools. Students from various educational institutions across the country will be encouraged to participate in this program.

Such an initiative would go a long way in preparing the engineers for hardware development. Detailed proposal on this will be projected to MHRD for possible funding.

For kind consideration and recommendation of IRDC 

Development Plan for NWTF

With the ever-increasing demand for quality and specialized wind tunnel testing of aerospace and non-aerospace hardware by the national and international users, it is necessary to have a long term development plan for NWTF to meet future challenges. 
A five year development plan is presented below to exploit NWTF to its full potential and further augment the facility to broaden its potential user base. The development plan for NWTF is presented below along with the estimated cost.

1. Model shop 







(2009 - 2010)

· Model design facilities: 

10 lacs

· Model inspection facilities:

40 lacs

· Lathe, Milling, drilling machines,
20 lacs

surface plate for model assembly

2. Heat exchanger for tunnel temperature control 


(2009 - 2011)

· Estimated cost:


50 lacs



3. Six component automatic balance calibration rig 


(2009 - 2011)

· Estimated cost:


80 lacs



4. Floor mounted platform balance 




(2009 – 2010)

· Estimated cost:


40 lacs



5. Dynamic stability rig: forced, free, and integrated balance 

(2009 – 2010)

· Estimated cost:


50 lacs

6. Low speed wind tunnels for research (3 numbers)


(2009 – 2010)

· Estimated cost:


100 lacs


Total:




390 Lacs
Considering academic involvement of NWTF towards manpower training in the field of experimental aerodynamics and to ensure continued growth of experimental research in this area, it is proposed to seek support from MHRD for this development plan of NWTF.
· For kind consideration and recommendation of IRDC
Proposed Academic Program

NWTF proposes the following academic programs:
· Minor in experimental fluid mechanics

· Major: MS by research

Proposed Expansion Program

To increase the NWTF support for Aerospace and non-aerospace users the following research facilities are proposed:

· Aerodynamic research facilities 

· Low speed wind tunnels (3 numbers) for academic research

· Annular cascade tunnel

· Supersonic and hypersonic facilities

· High speed jet, shock tube

·  Open circuit wind tunnel for civil applications

·  Computational facilities

·  Design, manufacturing & inspection facilities

Proposed Thrust Areas of Research

To increase the NWTF research the following areas are proposed:
· Fluid Structure Interaction

·  Low Reynolds Number Aerodynamics

·  Unsteady Aerodynamics

·  High Speed Aerodynamics

·  Wind Energy related aerodynamics
·  Active and passive flow control
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