
Transient response of heat 

model of the transducer uses a non-linear (King's law) 
relation followed by a high frequency response portion 
consisting of a Nusselt number dependent first order 
system. Thus, with an elaborate control system in- 
corporated in a hot-wire anemometer instrument whose 
frequency response is independent of the magnitude of the 
heat loss, an adequate open loop compensation may be 
used to measure accurately large scale turbulence fluc- 
tuations normal to a hot-wire. 

Acknowledgements 
The authors gratefully acknowledge the financial support 
received from the University of Queensland Research 
Funds and from the Australian Research Grants Com- 
mittee. In addition, the Australian Institute of Nuclear 
Science provided access to the Australian Atomic Energy 
Commission's computer. Professor C. J. Apelt of the 
Department of Civil Engineering, University of Queens- 
land, suggested the technique of numerical analysis and 
supervised this portion of the work. His contribution is 
much appreciated. 

References 
i. King L. V. On the convection of heat from small cylinders in a 

stream of fluid: determination of the convection constant of small 
platinum wires with applications to hot-wire anemometry. Phil. 
Trans. A. 1914, 214, 373-432 

2. Kronauer R. E. Survey of hot-wire theory and techniques. Pratt 
and Whitney Research Report, 137, Harvard University, Dec. 1953 

3. Kidron i. Measurement of the transfer function of hot-wire and 
hot-film turbulence transducers. IEEE Trans. on Instr. and Meas. 
1966, IM-15 (3), 76-81 

4. Perry A. E. and Morrison G. L. Static and dynamic calibration of 
constant temperature hot-wire systems. J. Fluid Mech. 1971, 47, 
765-777 

5. Davis M. R. The dynamic response of constant resistance 
anemometers. J. Phys, E, Sci. Instr. 1970, 3, 15-20 

6. Davies H. G. Fluctuating heat transfer from hot wires in low 
Reynolds number flow, J. Fluid Mech. 1976, 73, 49-51 

7. Jnin P. C. and Goci B. S. A numerical study of unsteady laminar 
forced convection from a circular cylinder, ASME J. Heat 
Transfer 1976, 98, 303-307 

transfer from a hot wire anemometer transducer 

8. Sano T. Short-time solution for unsteady forced convection heat 
transfer from an impulsively started circular cylinder. Int. J. Heat 
Mass Transfer, 1978, 21, 1505-1516 

9. Jain P. C. and Lohar B. L. Unsteady mixed convection heat 
transfer from a horizontal circular cylinder. ASME J. Heat 
Transfer, 1979, 101,126-131 

10. Tseng W. F. and Lin S. P. Transient heat transfer from a wire in a 
violently fluctuating environment. Int. J. Heat Mass Transfer, 
1983, 26, 1695-1705 

11. Apelt C. J. and Ledwieh M. A. Heat transfer in transient and 
unsteady flows past a heated circular cylinder in the range 
1 ~<R ~<40. J. Fluid Mech., 1979, 95, 761-777 

12. Collis D. C. and Williams M. J. Two-dimensional convection 
from heated wires at low Reynolds numbers, J. Fluid Mech. 1959, 
6, 357-384 

13. Hatton A. R., James D. D. and Swire H. W. Combined forced and 
natural convection with low-speed air over horizontal cylinders, 
J. Fluid Mech., 1970, 42, 17-31 

14. Van der Hegge Zijnen B. G. Modified correlation formulae for the 
heat transfers by natural and by forced convection from horizon- 
tal cylinders. Appl. Sci., Res., Sect. A, 1957, 6, 129-140 

15. Dennis S. C. R. and Chong G. I. Numerical solutions for steady 
flow past a circular cylinder at Reynolds numbers up to 100. J. 
Fluid Mech., 1970, 42, 471-489 

16. Scala S. M. and Gordon P. Solution of the time-dependent 
Navier-Stokes equations for the flow around a circular cylinder, 
AIAA Journal, 1968, 6, 815-822 

17. Walker T. B. and Bullock K. J. Measurement of longitudinal and 
normal velocity fluctuations by sensing the temperature 
downstream of a hot wire, J. Phys. E, Sci. Instrum. 1972, 5, 1173- 
1178 

18. Hinze J. D. Turbulence, McGraw-Hill, New York, 1975 

19. Grant H. P. and Kronauer R. E. Fundamentals of hot-wire 
anemometry. ASME Symposium on Measurement in Unsteady 
Flow, 1962 

20. Knudsen J. G. and Katz D. L. Fluid dynamics and heat transfer, 
McGraw-Hill, New York, 1958 

21. Eckert E. R. G. and Soehngen E. Distribution of heat transfer 
coefficients around circular cylinders in cross flow for Reynolds 
numbers from 20-500. Trans. ASME, 1952, 74, 343-347 

22. Krall K. M. and Eckert E. R. G. Local heat transfer around a 
circular cylinder at low Reynolds number and in transverse slip 
flow. ASME preprint 70-HT/Sept. 1970 

23. Bradbury L. J. S. and Castro I. P. Some comments on heat 
transfer losses for fine wires. J. Fluid Mech, 1972, 51, pp 487-495 

C ILEHD R 
10th IMEKO Congress 

Symposium on Transport 
Phenomena in Rotating 
Machinery 

22-26 April 1985 
Prague, Czechoslovakia 

28 April-3 May 1985 
Honolulu, HI, USA 

10th IMEKO World Congress Secretariat, House of Technology, 
Gorkeho nam 23, 112 82 Prague 1, Czechoslovakia 

Professor Wen-Jei Yang, Department of Mechanical Engineering and 
Applied Mechanics, 2150 G.G. Brown Building, University of 
Michigan, Ann Arbor, MI 48109, USA 

Industrial Fluid Flow 
Computation 

22-23 May 1985 
Middlesbrough, UK 

Dr A. W. Bush, Department of Mathematics and Statistics, Teeside 
Polytechnic, Borough Road, Middlesbrough, Cleveland TS1 3BA, 
UK 

2nd International Conference on 
Multiphase Flow 

Turbulence Methods for 
Computational Fluid Dynamics 
(course) 

19-21 June 1985 
London, UK 

19-21 June 1985 
London, UK 

Conference Organiser, Multi-Phase Flow, BHRA, The Fluid 
Engineering Centre, Cranfield, Bedford MK43 0AJ, UK 

Dr M. M. Gibson, Mechanical Engineering Department, Imperial 
College of Science and Technology, Exhibition Road, London 
SW7 2BX, UK 

Int. J. Heat ~t Fluid Flow 65 



Calendar 

1985 Fluids Engineering 
Conference (Joint ASME/ASCE 
Mechanics Conference) 

Simultaneous Heat and Mass 
Transfer in Unsaturated Porous 
Media (Euromech, colloquium) 

Computational Fluid Mechanics 
and Heat Transfer (course) 

Numerical Methods in Laminar 
and Turbulent Flow 

AIAA Conference on 
Computational Fluid Dynamics 

4th International Conference on 
Numerical Methods in Thermal 
Problems 

18th AIAA Fluid Dynamics and 
Plasmedynamics and Lasers 
Conference 

22nd National Heat Transfer 
Conference 

5th Symposium on Turbulent 
Shear Flows 

Flomeko "85 - International 
Conference on Flow 
Measurement 

International Gas Turbine 
Symposium and Exposition 

Rarefied Flows and Hypersonic 
Flight (Euromech, colloquium) 

International Symposium on 
Fluid Control and Measurement 

International Symposium on 
Computational Fluid Mechanics 

Numerical Methods for Flow in 
Porous Media (short course) 

International Conference on the 
Hydraulics of Pumping Stations 

6th G A M M  Conference on 
Numerical Methods in Fluid 
Mechanics 

Direct and Large Eddy Simulation 
of Turbulent Flows (Euromech, 
colloquium) 

Measurement Techniques in 
Low-speed Turbulent Flows 
(Euromech. colloquium) 

ASME Winter  Annual Meeting 

Fluid Transients in Fluid 
Structure Interaction - 2nd 
Symposium 

Fundamental Aspects of Gas 
Liquid Flows 

AIAA Joint Fluid Dynamics and 
Heat Transfer Conference 

24-26 June 1985 
Albuquerque, NM, USA 

2-5 July 1985 
Nancy, France 

8-10 July 1985 
London, UK 

9 12 July 1985 
Swansea, UK 

15 17 July 1985 
Cincinnati, OH, USA 

15 18 July 1985 
Swansea, UK 

16-18 July 1985 
Cincinnati, OH, USA 

5 8 August 1985 
Niagara Falls, NY, USA 

7 4  August 1985 
Ithaca, NY, USA 

20~3 August 1985 
Melbourne, Australia 

1-4 September 1985 
Beijing, People's Republic of 
China 

2 5 September 1985 
Marseille, France 

2~5 September 1985 
Tokyo, Japan 

9-12 September 1985 
Tokyo, Japan 

9-13 September 1985 
Swansea, UK 

17-19 September 1985 
Manchester, UK 

25 27 September 1985 
Grttingen, FRG 

30 September 1 October 1985 
Munich, FRG 

7 9 October 1985 
Marknesse, The Netherlands 

17-21 November 1985 
Miami, FL, USA 

17 21 November 1985 
Miami, FL, USA 

17-21 November 1985 
Miami, FL, USA 

12-14 May 1986 
Atlanta, GA, USA 

Fluids Engineering Division, ASME, 345 East 47th Street, New 
York, NY 10017, USA 

Professor M. G. Martin, National Polytechnique de Lorraine, Ecole 
Nationale Superieure d'Electricite et de Mrcanique, 2 rue de la 
Citadelle, 54011 Nancy Cedex, France 

Dr A. D. Gosman, Mechanical Engineering Department, Imperial 
College of Science and Technology, Exhibition Road, London 
SW7 2BX, UK 

Dr C. Taylor, Department of Civil Engineering, University College 
of Swansea, Swansea SA2 8PP, UK 

American Institute of Aeronautics and Astronautics, 1290 Avenue of 
the America, New York, NY 10019, USA 

Dr R. W. Lewis, Department of Civil Engineering, University 
College of Swansea, Swansea SA2 8PP, UK 

American Institute of Aeronautics and Astronautics, 1290 Avenue of 
the America, New York, NY 10019, USA 

American Society of Mechanical Engineers, 345 East 47th Street, 
New York, NY 10017, USA 

Professor F. W. Schmidt, Secretary, Turbulent Shear Flows 
Symposium, Mechanical Engineering Department, The Pennsylvania 
State University, University Park, PA 16802, USA 

H. S. Stephens & Associates, Agriculture House, 55 Goldington 
Road, Bedford MK40 3LS, UK 

International Gas Turbine Center, 4250 Perimeter Park South, 
Route 108, Atlanta, GA 30341, USA 

Professor R. Brun, Laboratoire de Dynamique et Thermophysique 
des Fluides, Universite de Provence, Centre St. Jerome. 13397 
Marseille Cedex 13, France 

Y. Nakayama, Mechanical Engineering, Tokai University, 
Hiratsuka-shi, Kanagawa-ken, 259 12 Japan 

K. Oshima, Institute of Space and Astronautical Science, 6 1 
Komada 4-Chome, Megoruku, Tokyo 153, Japan 

The Secretary, Institute of Numerical Methods in Engineering, 
Department of Civil Engineering, University College of Swansea, 
Singleton Park, Swansea SA2 8PP, UK 

Conference Organizer, Pumping Stations, BHRA, The Fluid 
Engineering Centre, Cranfield, Bedford MK43 0AJ, UK 

D. Rues, DFVLR-AVA, Bunsenstrasse 10, 3400 Grttingen, FRG 

Professor R. Friedrich, Lehrstuhl fiir Stromungsmechanik, 
Technische University M/inchen, Acisstrasse 21, 8000 Miinchen 2, 
FRG 

Dr B. van den Berg, National Aerospace Laboratory NLR, 
Voorsterweg 31, 8316 PR Marknesse, The Netherlands 

ASME, 345 East 47th Street, New York, NY 10017, USA 

ASME, 345 East 47th Street, New York, NY 10017, USA 

Professor E. E. Michaelides, Mechanical and Aerospace Engineering, 
University of Delaware, Newark, DE 19716, USA 

American Institute of Aeronautics and Astronautics, 1290 Avenue of 
the America, New York, NY 10019, USA 

66 Vol 6. No 1, March 1985 


