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Figure 1 Trend or growth for key engine operating paramelers
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Figure 2 Generic turbine hol scetion cooling system I, back side copling m-senes
with combustion air, 2. dilution air. 3, liner exit film, 4. nozede endwall film, 5. nozzle
shower head film, 6, tip clearance control modulated air, 7. nozze trailing edge
discharge, 8. blade leading edge air. 9. blade tp discharge, 10, blade trmling edge
discharge, 11, preswirled air, 12, disc forward cavity buffer air/blade platform film,
13, intersiage buller air, 14, disc all cooling air/stage 2 nozzle endwall film
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Figure 3 Airfml cooling techmigues.

(a) smooth channels
{b) internal passage augmented with longitudinal nbs
(¢} channels with normal or angled ribs {irip-stnps)
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Figure 5 Effect of cooling film injection on turbine efficicncy.
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Figure 11 Nozzle vane and end-wall cooling with end-wall film discharged
upstream of the leading edpe
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Figure 12 Inlei turbulence effect on vane heat transfer
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Figure 21 lllusiraiion of Blade leading-cdee swirl coaling.
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Flgure 22 Comparison of internal Made-cooling techniques
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