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Abstract
Turbopump inducer, which is actually a high-precision, high-speed, sophisticated rotating impeller, is one of the key
components of a liquid propellant rocket engine. On the other hand, the thermodynamic effect on cavitation is a favorable
phenomenon in cryogenic fluids. It suppresses the growth of cavity since thermal imbalance appears around the cavity due
to heat transfer for evaporation. Therefore, cavitation performance in cryogenic fluids is improved. In this article, some
highlights about the thermodynamic effects on cavitating inducer carried out during the years 2004-2006 through the
Cryogenic Inducer Test Facility in JAXA are presented.
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Fig. 1 Vapor pressure (p,), vapor density (p,), liquid
density (p,), latent heat of vaporization (L), and
liquid heat capacity (C,,) as a function of non-
dimensional tempareture T*=(T-T,)/(T.-T}) in
oxygen
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Fig. 2 The thermodynamic function =(m/s

nitrogen, oxygen, methane, and water as a function of
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Fig. 3 (a) Illustration of the inducer section installed pressure sensors along the inducer

blade to estimate the cavity region®
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Fig. 3 (b) Unsteady pressure distribution showing the estimated cavity region®
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Fig. 4 Illustration of cavity growth with/without thermodynamic effect (T.E.)
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Fig. 5 Cavitation performance ¢/¢,, and cavity length
C,, (=Lc¢/h) in water (296K) and nitrogen (80K)©
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Fig. 6 Estimated temperature depression AT (=T, -T.) by
eq. (3) as a function of cavity length C,; (<Lc/h)®©
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Water 296K, Q/Q4=1.06, 7500rpm
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Fig. 7 Comparison of FFT analyses of unsteady pressure on the casing wall in water

(296K) with that in nitrogen (80K)"“
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Fig. 8 Comparison of cavity length in nitrogen (80K,
®/@®,=1.00 and 1.05) with that in water (296K,
®Q/Q,=1.00 and 1.06)”
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