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Description
Under the Advanced Gas Turbine Systems Research (AGTSR) program,
Texas A&M is evaluating internal cooling associated with gas turbines. Task 1
obtains heat transfer and pressure drop data for representative rotor cooling
channels with a range of rectangular cross sectional areas. Task 2 obtains
detailed flow and local heat transfer data in stationary channels for a range of
coolant-to-wall temperature ratios. Both of the tasks will conduct tests using
various channel aspect ratios and with smooth and dimpled surfaces and with
pins and turbulators to enhance cooling effectiveness. Task 3 uses computer
computations to predict the effects of rotation for the conditions of the
stationary passage tests. The computer analyses will also predict the effects
of high rotating buoyancy parameters and high Reynolds numbers on rotor
cooling heat transfer related to real engine conditions.

As shown by project data (Figure 1), dimples can significantly improve cooling
effectiveness (indicated by local Nusselt numbers) at the surfaces of
rectangular cooling channels.

Figure 1.  Enhanced cooling for dimples on rotating rectangular cooling channels

12/2002

High Efficiency
Engines and Turbines



CONTACT POINTS

Tom George
National Energy Technology
  Laboratory
P.O. Box 880
3610 Collins Ferry Rd.
Morgantown, WV  26507-0880
304-285-4825
tgeorg@netl.doe.gov

Richard Dennis
Product Manager,
High Efficiency Engines and
  Turbines
National Energy Technology
  Laboratory
P.O. Box 880
3610 Collins Ferry Rd.
Morgantown, WV 26507-0880
304-285-4515
richard.dennis@netl.doe.gov

Richard Wenglarz
South Carolina Institute for
  Energy Studies
386-2 College Ave.
Clemson, SC 29634
864-656-2267
rwnglrz@clemson.edu

Professor J. C. Han
Texas A&M University
Mechanical Engineering Division
College Station, TX 77843
409-845-3738
jchan@mengr.tamu.edu

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

ROTATING AND STATIONARY RECTANGULAR

COOLING PASSAGE HEAT TRANSFER AND

FRICTION WITH TURBULATORS AND DIMPLES

Duration
24 months

Goals
The project experimentally and computationally evaluates parameters and
design aspects associated with internal cooling of turbine components.

Benefits
The stationary and rotating experimental and computational results will
provide turbine engineers with new data for design of airfoil internal
rectangular cooling passages and thereby improve the cooling efficiency
and thermal efficiency of gas turbines.
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