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SOME ISSUES IN HEAT TRANSFER  

OF WET-STEAM COOLING OF GAS TURBINES 

The interest in steam cooling makes it urgent to consider the specific features of heat exchange of water 

vapor and humidified air, previously performed in connection with the cooling tasks of gas turbines. 

Regarding the task of using wet and saturated steam to cool the gas turbine blade system, possible cooling 

modes are considered for motion of humidified flows in flat channels. Based on the analysis of the 

experimental data, possible physical models of heat and mass transfer processes are proposed. We have 

discussed the conditions under which the maximum values of heat transfer can be obtained, in particular, 

for GTUs operating autonomously, where there is no steam generation in the thermal scheme, and the 

possibility of using air with dispersed moisture as a cooling agent instead of wet steam. 
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. 1.  : А – « »;  – , В – « »;  

q = (1,4–4,1) 105 / 2; :G  0,023 – ; 0,046 – ; 0,056 – ; 0,090 – ; 0,120 –  
 

Fig. 1. Heat exchange modes: A – «wet»; B – transitional, B – «dry»;  

q = (1,4–4,1) 105 kW/m2; :G  0,023 – ; 0,046 – ; 0,056 – ; 0,090 – ; 0,120 –  
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. 2.        (11): 

1 ( ) –   , f = 1, G = 0,015–0,04; 2 ( ) –  , G= 0,06–0,1,  

3 ( ) –  ; G = 0,12–0,14; 4 ( ) – ё   , f = 2,5, G  = 0,018–0,07;  

5 ( ) – ё   , f = 3,5, G  = 0,01–0,8; 6 ( )  –    
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8 ( ) –  ё  , f = 3,5, G  = 0,02–0,09. 

Fig. 2. Generalization of the experimental data by means of criterial dependence (11): 

1 ( ) – smooth single rod, f = 1, G = 0,015–0,04; 2 ( ) – the same, G = 0,06–0,1, 3 ( ) – the same,  

G = 0,12–0,14; 4 ( ) – finned single rod, f = 2,5, G = 0,018–0,07; 5 ( ) – finned single rod, f = 3,5,  

G = 0,01–0,8; 6 ( ) – package of smooth rods, f = 1, G  = 0,02–0,09; 7 ( ) – a package of finned rods,  

f = 2,5, G = 0,02–0,09; 8 ( )– a package of finned rods, f = 3.5, G = 0,02–0,09. 
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