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Abstract; In order to investigate the thermodynamic performance variation and flow matching scheme of
an F-class natural gas heavy-duty gas turbine when transitioning to hydrogen-rich fuel, a steady-state
thermodynamic model of the gas turbine considering staged turbine cooling was established and its accura-
cy was validated using actual operational data. The model was then used to study the performance and e-

mission characteristics of the gas turbine, when using H2NG ( hydrogen enriched natural gas) blends with
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different hydrogen fractions as fuel. To address the through-flow matching issues between compressor and
turbine, a scheme was proposed that maintains the compressor configuration unchanged and changes the
stagger angle of rotor and stator blades of turbine to increase the through-flow area and calculate the gas
turbine performance. The results show that as the hydrogen fraction increases from 0% to 100% , the re-
quired fuel volumetric flow rate for achieving the same turbine inlet temperature increases. The working
fluid volumetric flow rate within the turbine increases by 2. 65% , the cooling effect of rotor and stator
blades of turbine decreases, and turbine outlet temperature increases by about 15 K. For fuel composi-
tions of 40% , 70% , and 100% hydrogen, the NO, emission concentrations increase by 4.44,5. 18 and
4.225 mg/m’
0.94° to achieve the through-flow matching; the output power of the turbine suffers changes of 0.39% ,
-0.23% and —1.56% , while the efficiency varies by 0.02% , —0.41% and -1.4% respectively.

Key words: heavy-duty gas turbine, thermodynamic performance analysis, steady state model, hydrogen

; the stagger angle of rotor and stator blades of all stages changes within 0. 15°,0. 37°and
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enriched natural gas, through-flow matching
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