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flame, whereas the experimental curve is for an eddy-diffu-
sion flame. In the first case the flame would be nonluminous and 
in the second case the flame had considerable luminosity. The 
radiation loss from the luminous flame in the combustion chamber 
might account for the lower experimental temperatures. 

CONCLUSIONS 

The Blackshear temperature probe proved to be a more con-
venient and reliable temperature-measuring instrument than the 
target pyrometer for this application. 

The gas-analysis procedure gave consistent and reproducible 
results for four constituents, oxygen, carbon dioxide, carbon 
monoxide, and hydrocarbons within ± 2 per cent. 

Through the use of the temperature-measuring and gas-analysis 
techniques discussed, valuable design information for use in gas-
turbine combustors may be obtained. The effect of variation of 
fuel and air distribution in the combustion chamber on the burner 
performance may be studied. 

The data presented indicate that the maximum gas tempera-
ture in the combustor occurs where the fuel-air ratio is near 
stoichiometric. There are regions of unburned fuel and carbon 
monoxide with a deficiency of oxygen in the upstream portions 
of the chamber, indicating that these regions are not being used 
effectively for combustion. There is a good correlation between 
the temperature and the fuel-air ratio in the combustion zone. 
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Discussion 
J. H. POTTER.6 The author is to be congratulated on an ex-

cellent paper. The use of the sonic probe, and of chemical 
analysis, to check the target pyrometer will give other researchers 
additional confidence in this new instrument. 

The calibration curve. Fig. 3, was plotted in units which would 
work out to be dimensionless. However, this reviewer experi-
enced difficulty in forming a physical picture of the process; a 
simpler calibration curve would have been more effective. 

In Fig. 5 part of the difference in the temperature-distribution 
curves A and B was probably due to the disparity in size between 
the target pyrometer and the Blackshear instrument. The tar-
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get pyrometer was almost twice as wide as the sonic probe at the 
tip. 

Fig. 11 could have been made even more effective if the tempera-
ture-distance plot had been added. Also in this figure, it is 
interesting to note that the oxygen concentration followed a trend 
almost inverse to the temperature distribution shown earlier in the 
paper. 

Even though the author felt that the sonic probe was superior 
to the target pyrometer in this particular application, the new 
instrument would appear to have real importance in many fields. 

Some questions arise in connection with the target pyrometer: 

1 What is the upper limit of temperature which can be meas-
ured by this device? 

2 What effect would be produced by soot deposits in the air 
passages and on the flame side of the target? 

3 As in all probing instruments, how can the readings b e 
corrected for the effect of the probe on the combustion process 
itself? 

The writer feels enthusiastic about the target pyrometer and 
would like to express the hope that the author will continue to 
work on the development of this instrument. Perhaps the princi-
ples involved could be adapted to a recording pyrometer as well. 

AUTHOR'S CLOSURE 

The author is indebted to Mr. Potter for his discussion. 
The difference in the temperature distribution of curves A and 

B, Fig. 5, was not due entirely to the difference in the size of the 
target pyrometer and the sonic-orifice probe. The difference in 
sampling technique also appeared important. 

Mr. Potter suggests a temperature-distance plot of Fig. 11. 
It is hoped that future investigation at more points along the 
axis of the burner will give more data so that such a plot can be 
made. 

The upper-temperature limit which can be measured by the 
target pyrometer is entirely dependent on the temperature limita-
tion of the ceramic material from which the target tip is formed. 
At the present time this temperature limitation is approximately 
3300 to 3500 F. 

The effect of soot deposits in the air passages and on the flame 
side of the target has not been determined. Soot deposit on the 
flame side of the target would probably not affect the operation 
of the pyrometer; however, soot deposition in the gas passages of 
the tip would reduce the heat transfer to the target and tend to 
plug the aspirating holes. The effect of the probe on the com-
bustion processes has not been investigated. 
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