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Experimental research on supersonic non-equilibrium condensation on cold wall for li
quified-air propulsion
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As for the supersonic condensation on the cold wall related to the research of
liquified air cycle engine (LACE), this study has been tried to clarify experimentally the non-equilibrium
supersonic condensation on chogenic wall by an original diaEhragmless shock tube. A new driver section w
as developed, and together with the first version driver shock tube results, non-equilibrium condensation
on cold wall cooled by liquid nitrogen has been investigated. Condensing liquid film thickness was measure
d by laser interferometric method behind the incident and reflected shock waves in ethanol vapor of room t
emperature and in R-134a in cold temperature range. Also the heat flux measurement by Pt thin film on glas
s wall was measured. The both results were compared and discussed. Simultaneously the flow visualization c
larified the instability of the surface of condensing liquid film on cold wall. These results indicated th
e direction of the cryogenic supersonic condensation research on LACE.



LACE

HFC-134a
1470 495
RI50 ’ Digital M 1L (Main Piston)
ol T :
<X
> I Mercury M

Oscilloscope
Multimeter

Pressure
Transducer

" Dewer
Vessel

Elec!
Valve
Pumpl
e [

Dump| |Rotary
Tank | [Pump2

[




191K

HFC-134a
2.9
1,98
1200
1000 -
Ean
oo
3
£ 400
200 -
0 .
0 1 2 3 4
Time(ms)
( 191K

Drive gas: N, Driven gas: HFC-134a

Dotted lines: p,=401kPa p,=3.7kPa M;=2.86,p,=43.7kPa
ps=203.9kPa M;=1.97, p,-p+=40.8

Solid lines:  p,=504kPa p,;=4.7kPa M;=2.94, p,=49.5kPa,
ps=273.1kPa  M,=1.99, p,-pe=47.2

100
400

20-30u m
100p m

Tatsuro Inage, Sunao Tsuchikura,
Masanori Ota, Kazuo Maeno, Three-
Dimensional Laser Interferometric
CT Measurement of Shock Wave

Interaction around A Circular
Cylinder, Flow Measurement and
Instrumentation 2013, pp-
1-5

DO1:10.1016/J.flowmeasinst.2012.08.0003

Vol.11 2012
pp-99-105
CcT
ART
B 78
787 2012 pp.513-520



o

25

2014 S5H~7H

HFC-134a
25
2014
5H~7H
S.Udagawa, Y_Hirose, W.Garen, T.Inage
M.Ota, and K.Maeno, Improvement of a
diaphragmless driver section for a
small diameter shock tube, The 29*
International Symposium on Shock
Waves (ISSW), Madison,USA 2013 7
14 H~19

H.Zhu, H.Okuno, T.Nakajima, M.Ota,
and K.Maeno, Experiment of non-
equilibrium condensation on shock
tube wall in supersonic flow behind
shock waves, Asia-Pacific Interna-—
tional  Symposium on  Aerospace
Technology (APISAT-2012), Jeju Island,
Korea, 2012 11 13 H~15

M.Ota, S.Udagawa, T.Inage, K.Maeno
Inteferometry-Research and Applica-
tions in Science and Technology,
Chapter 11, InTech Open Access Company
2012 1SBN: 978-953-51-0403-2

MAENO, Kazuo

@

OTA, Masanori



