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Abstract: Presented are the results of experimental studies on estimating the influence of the water vapor
concentration in the vitiated airflow preheated to 550 K, which may occur when using a hydrogen fire-heater, on
the operation process in the combustor of the model facility with condensed energy-intensive material. A significant
effect of the water vapor content on slagging of the heat-protective coating surfaces and heat exchange with the
walls in the combustor is detected. A decrease in the combustion efficiency of the condensed energy-intensive
material in the presence of 2–3 %(wt.) water vapor in the air flow under specified conditions was registered.
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Figure Captions

Figure 1 Schematic of the model installation: 1 — gas generator; 2 — charge of energy-intensive condensed material; 3 —
ignition system; 4 — nozzle end of the gas generator; 5 — replaceable nozzle inserts; 6 — combustor flow path; 7 —
heat-protective coating of combustor; 8 — nozzle unit; and 9 — air supply channels

Figure 2 Schematic of the test section of the test rig with an attached air supply pipeline and a water supply system to the
air main: 1 — heated air supply line; 2 — electric air heater; 3 — cold air supply line; 4 — mixer; 5 — distilled water tank
with supercharging system; 6 — water supply line; 7 — common measuring nozzle; 8 — bypass pipeline; 9 — nitrogen supply
line; 10 — metal hose for impulse-free air supply; 11 — receiver; 12 — compression tapes; 13 — model installation; 14 —
dynamometer platform; 15 — exhaust pipe; and 16 — cyclone

Figure 3 View of the surface of the outlet sleeve of the heat-protective coating in the combustor after the test: (a) test No. 3
without water supply; and (b) test No. 4 with water supply

Table Captions

Table 1 Test mode parameters and main results

Table 2 Results of determining the volume of condensed combustion products deposited on the surface of the tail sleeve of the
heat-protective coating in the combustor after the test
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