Dynamical Systems and Control /] &4 5341, 2019, 8(4), 222-229 Hans )i
Published Online October 2019 in Hans. http://www.hanspub.org/journal/dsc
https://doi.org/10.12677/dsc.2019.84024

Temperature Field Calculation of a Certain
Type of Gas Turbine Power Turbine Stator

Renchao Ge?, Fengshou Xiongcao?, Zhaochun Tang?

The 3rd Naval Military Representative Office in Harbin, Harbin Heilongjiang
2College of Power Engineering, Naval University of Engineering, Wuhan Hubei
Email: 22785379@qqg.com, elegance2006@sina.com

Received: Aug. 17", 2019; accepted: Aug. 26", 2019; published: Sep. 12, 2019

Abstract

In order to ensure the reliability and strength of the power turbine, the surface temperature field
of the power turbine stator (including the third and fourth casings, the third and fourth stage
guides, etc.) is calculated in detail. In the calculation process, the number of elements and nodes is
reduced, the calculation is simplified and the computing resources are saved by setting sector sec-
tion along the radial direction of blade and setting circular symmetric boundary conditions at the
end of sector section. The calculation results can be used for strength calculation and analysis of
power turbine components and dimension chain calculation in cold and hot state, which can be
used as a reference for structural strength design and thermodynamic performance check of gas
turbines.
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Figure 1. Structural sketch of a certain type power turbine of gas turbine’s 3™ and 4™ stators
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Figure 2. Piecewise sketch of case heat transfer coefficient
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Table 1. Heat flux density of radiation heat transfer of external case surface power under design conditions

= 1. Wit LA EINRE RIS IRARREE
B I 1 il %
T 350°C 550°C 420°C 420°C
A4, 0.34 0.42 0.45 0.47
q 2530 W/m? 14,349 W/m? 5487 W/m? 5449 W/m?
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Table 2. Comprehensive heat transfer coefficient of external case surface
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Figure 3. Outer surface temperature field of case under different environment temperature
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Figure 4. Outer surface temperature field of case under different contact thermal resistance
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Table 3. Relationship of power and fuel consumption rate under different speed
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1 2 3 i 3)E 4 5 6 7 8 9 10 11
PREE IR C 380 750 45 45 750 750 750 665 750 440 750 750
AR W/(m>K) — 438 183 384 438 1500 386 1200 438 100 1640 2310
EJIE =3
AL
12 13 14 15 16 17 18 19 20 21 22 23
RERIR C 750 750 750 45 45 631 630 630 630 630 631 522

WA W/(@m K) 796 796 755 246 245 934 1920 548 548 522 254 861

EJE RS
AL
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PREE IR C 4872 630 414 340 350 45 45 45 45 45 45 4872
WA W/(m>K) 164 1090 350 — 200 10 254 243 254 10 243 164
KHEHRT
AL
36 37 38 39 40 41 42 43 45
REZIR C 486 414 351 351 351 351 351 250 4873
WHE  W/(m*K) 152 30 35 35 35 35 30 — 164
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353.392 452.495 551.599 650.702 749

Figure 5. Temperature field of the 3™ and 4™ stators under design conditions
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Figure 6. Outer surface temperature field of case under design conditions
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