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Abstract — Compressed-water-type launching devices convert the force from compressed water into force-
launching underwater structures, such as torpedos and autonomous underwater vehicles. In particular, the over-
pressure wave in the launching tube is a critical design factor for the launching device. This paper presents a sim-
plified formula for simulating overpressure waves in the launching tube of a compressed-water-type launching
device. Scaled model experiments were performed to obtain actual measurement data of overpressure waves in
a launching tube with varying piston speeds to examine the practical applicability of the simplified formula. The
main factor of the simplified formula was estimated using an optimization technique. The time history of the
overpressure waves was satisfactorily simulated using the estimated factor values and showed consistency with
the measurement data. In addition, the trend of change by the piston speed of the estimated factors was reviewed,
and the practical applicability was demonstrated. A systematic study of the factors influencing the overpressure
waves in launching tubes will be possible using experimental data for more various conditions and the proposed
simplified formula.
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Fig.1. Typical overpressure wave pattern inside launching
tube.

water gauge pressure Pp)S AlZH0 2 ket e E 2k
= 1% F=4=HIH1" overpressure wave Pi)7+ A4
m, olojA FAG FHE zhe 2% A=
overpressure wave, Pyt AGE & HA 2E (P, ==
HAE Zheth 15 FegEse A9 J2o) ofs) 7
2EH IAE A=YH I AR AE AA,
IR AEHO R o|FEUA YeRdt 3, 2F
=Y A B9 $m ]-Hrﬂ' %L@.Xd%‘:’gﬂg}

BB sk Selold WHE F34E 1), el
o WB7L A5 AgERs wsks S4steltt,
¥ QoA SEgenE P4 JoidEst 1% 3

=R, 0% EstEne TR o8 v %3k

= 7b0] A2 A (1) o] AT},
p(t) =P, + p,(t) +py(t) )
where,
20 M) o <t<t,+T
0 ,otherwise
t—t,
-k, -1,
py(t) =4 Aze (1*7):t2§t§t2+c

0 ,otherwise

1% F=4H 1= Hanning -2 7|92 s}, 7}
= TEe] M A5 (peakness control coefficient
o= F71SIt 2% AegEue S49 Bolo| F2
Z18-EE Friedlander AR [418 71Wko g mol&ls] 7+

2538 wrdslr] sl 24715 (damping coefficient
nE F7 eIt

AIRKE ko] 28] AR A8 71/ AEsE] SlEl =
2nd A dﬂ ]i-ra IAE & HE SegE) b
o|& HIFORE Tho] 28 3l <l



Hydraulic Pump Unit (HPU)
Piston Tube (PT)
Water Supply Tank (WST)

Launching Tube (LT)
Compressed-water Transfer Tank (CWTT)

Fig. 2. Scale mode test facility of compressed-water-
type launching device[2].
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Fig.3. Measured data of overpressure wave inside
launching tube.
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Fig. 4. Comparison of overpressure wave in launching
tube between original and estimated signal by sim-
plified formula.
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Fig. 5. Comparison of overpressure wave in launching
estimated by simplified formula for various piston speeds.
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Fig. 6. Estimated parameter values of simplified. formula.
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