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Figure 1 Trend or growth for key engine operating parimelers.
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Figure 2 Generic turbine hot section cooling system: 1. back side cooling In-SeTies
with combustion air, 2. dilution air, 3, liner exit film. 4. nozde endwall film, 3. nozzle |
shower head film, 6. tip clearance control modulated nir, 7. nozzle 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, interstage bulfer air, 14, disc all cooling air/stage 2 nozele endwall film.
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Figure 3 Airfoml cooling technigues.

\ ‘CO“\ {a) smooth channels

(b} internal passage augmented with longitudinal nbs
{c} channels with m1rrrml u:r .mLIul ribs (trip-strips)
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Cooling Effectivencss

70 20 30 40 50 60

Figure 4 Cooling uir flow (% of comprecuor flow)
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Figure 11 Nogzle vane and end-wall cooling with end-wall film discharged
upstream of the leading edype.
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Figure 12 Inlei turbulence effect on vane heat transter.
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Figure 14 Nowrle end-wall secondary flows.

(Figure 15 Definition of film-cooling hole geometry.
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Figure 17 Various rib (irip-strip) geometrics
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Figure 18 Examples of combined rib-roughened and pin finned cooling enhance-
meént.
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C Figure 19 Pin fin geometry definition.
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Figure 22 Comparison of internal blade-cooling techniques
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