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Acoustic Noise Characteristic Test of an Hydraulic Pump for
a Deep Submergence Research Vehicle

Toshiyuki Nakanishi**, Toshio Tsuchiya**, Katsumi Sakakura**,
Hiroshi Katoh**, Katsumi Tsushima*“, Mitsuo Yamamoto*>,
Takehiko Kurokawa*®

Many acoustic equipments are adopted in the 2,000 m deep submergence
research vehicle system. Especially, an underwater telephone and transponder
navigation devices are indispensable for operation of this sumersible, and
thus, they must always be kept in good condition, Therefore, we are consider-
ing ways to cope with noise which is emitted from ships into the water. This
report is the result of noise measurements of the hydraulic pump in order to
reduce noise within the system.

Along with noise regulations, noise reduction measures are being carried
out successively, but only concern domestic instruments. We still generally
recognize hydraulic pumps to be noisy, but very few reports on noise
measurements are submitted due to the high cost of the test.
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This report is the measurement results of three types of pumps. We
strongly hope that a quiet hydraulic pump will be developed based on such

measurement data.
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3. MER>T, hydraulic pump 6. & E ¥, measuring apparatus '

| MEHEERMSE

Procedure of noise measurement

(%2 & air)
ﬁ’ I“‘ c}y@_ﬂ.&ﬂg ..',',"J"J'-ffff F il il rffrlrsrd f{f{”!’f/s‘f.ff(f:’.I_.",r’ .

7k ch water)

Dimension of docks

. ® T | 8 KB | BBIERT
’ m | m | | A i
J”ﬁil% -_ ' ; _ ,--"'"
@Eﬁ%ﬁﬁ’um #j22 [ #45| PV3—044 ]
=FETHEN 1306 | va4a | 19| PY37011
= & MY | PVB—5
() KBZHEHEOKETD 5o Ho
- y ; r__‘ ]
x2 MWERYTOWESRE | RS
Types of noise measured hydraulic pump T
and noise measuring parameter L
o sy | WERO £H#
A #F (Basvt ;;{fﬁ B o HE | ok B 1. “MER> T, hydraulic pump.
(rpm) |k¢ /ed) |( 1 /min) 2 HMEMRTRARKY » 7, freshwater tank
. 3 BERyEEGEEH, driving shaft
134 7 4 ~JU b, belt
VV3—011|fizZe#n 7 3500 140 0 5 WEIH, motor
0 6.6 6. B 4., oil tank
3500| 134 9.4 () PV3—011 5K UPVB—5 O EWIC(L,
134 4.7 Bk O EBREL . BKPLCANTAHEL L,
PVB—-5|E& % H 7
1790 1425 0
0 5.9
5 Bt 0 K2 WELRYZOEEEE
PV3—044|fiZckem 7 = T _ 23 - Installation of hydraulic pump
1700 - s

JAMSTECTR 4 (1980) 159



ULHEFTREDFER ELADT, WZFAHANT
i A2 PGk U7z,
REZIT > Ny 7 DTHEOBEBAR1ITRT,
BB, VINDF vy 7y, BERNCRBRER
W EREREB XU IKED O DRE O EEEDRIE 4
TV, BRKEILEREEZT > TWAHEEEANT, o
EBEHETETHAC EAHERD LRIEAT >0
A LIcER i3y h—d8 PV 3 — 011,
PVB—O0BIUPVI—0U4D3IEETH S,
HERDORXEIIER 2 IKIRT
R2WRLULIRETHAE L TEERSTT L o8
RER3WEART. CORIZ1 /347 4—-77 4
WE— (T azw ey THE) ZHOTHNTL
IAERARIC, MET, thThoFEEFO LV

CDREBBEBICH T 1Dz, KA@EEED I8
oy (WT7~11 kHz), b7 VZRRVAMEEED
BB (6 ~18kHz) 75 EDEBMEE, 0,1~22
k Hz &t LT3 6~18kHz wD#EZFL ~Xw
BEDRERLTHELEMBUENS 112D T
H5o0

M4 ZHEEENEBIETEHBEES T LSRR
NI

CORRXICERAL, £ B EEEICkRD
PROHEARI PNWVORKEXIEZMB DHICIT-
b DT, INVBESHERDOEEICELS L,
ZFOPNEBRAXVDT, 2OLHRHEFTIIH S
HPUDBBRELTEBIPRITLE S,

4§ SITERORE

NNWeRKDIbDTH5b. K3k -T, 2EDT Lbhsb,
70r
AA
__AM___
L B0
2 KA
E A S s
v ', A B/ p_m/kg!cn’a‘/l [min
50 o —an a——PV3044/3500/211/0
_ i oo LA e orPV3-044/3500/ 0/ 24
R n st T-PV3-011/3500/ 0/66
: | g e Co— e
2 40 F-— O —fosces dipeose, ++-——-1'" — =0 = —— —o—--PVB-5/3500/134/94
- hocoestpewen 7 TR 304417001211/ 0
= ey TS g 0 e = =PV F()11/3500/14 25/0
< a0l R oo V3044100101 12
n - e P3O 135001134147
= = PVB-5/1790/1425/ 0
00k — L. —x— —PVB5/N780/134/47
_..._m_...__.l—_“-m-" ]
20 T 00 —PYB-5/1790/0/59
| | | |
0.1-224 36-—18 56—-18 71-18 71-11.2

Bt , frequency ( kHz )

X 3

Noise analysis of

160

HER Y 7 OMT o ks R

hydraulic pump

JAMSTECTR 4 (1980)



@) &£ & PV3 — 011
40 @ & # 3500rpm |
MY ED 134kgf em
30 \/\A i Lids el 47¢/min
20 Vn‘ Pﬁ A
10 b QWM#F‘::'
0
50
(b) 28 # PVB — 5
40 B & # 3500 rpm
| A M & E B 134kgf em
30 MR 9.4¢/min
20 kAU!m\&/\Af\MJ\A\v A LA
E 10
= 0
o .
» 50 \/‘
@ A
= 40[ /N/\\mf‘\\\ (c) 8 # PV3—044
o e - L < 3500 rpm
S 30 [ o S 0
g M R 24¢/min
~ 20
)
9D 10
O
= 0
~ 50
¢ - d)& & PVB—§
S 40 [ & # 1790 rpm
i o E D 134 kgf/ em’
% 30 of ) 7 B 412/ min
20 ’%\/V\ /\‘\
10 ~ .
0
50
M A
4OJW\J\\ () 8 PV3—044
30 B & # 1700rpm
M HE D 0
20 A A M R 122/ min
v \“\(Wﬂ N
1 V\rT W
0 1 | 1 L L | 1
2 4 6 8 10 12 14 16 18 20

ma#. frequency ( kHz )

4 HERYFDS0Hz /Y F7 4 vE—ICk B0kER
Noise analysis of hydraulic pump by 50 Hz band filter

JAMSTECTR 4 (1980) 161



(1) 1,700rpmiz 1.790rpm (LIF%91.700r pm
L EbT) TERATIEEICK, 3,500rpm®DF
MEFT LRV KED,

(2) 0.1~22 4k Hz #&36~18k Hz 0
L RvEE, 3.500rpm B4 8dB UITFTHAHDIC
LT, ¥1.700r pm Tl3—HI %X, 12dB LI

roENHD, FIRD2EFID LS iC, EEKE
WALIEBERE-T, EABRAESICLE
BT EDVTE B

(3) [A—F828T3.500rpm &% 1.700rpm THE
H3 a58I1Kid, PV3—044&LPVB— 5%
DFERICEINIE, WINd K10 dB Ll EDETIK
METERTLIABMMBEETLIVERL S,

4 PVB—5#LPV3I—011&oHERIT, O
FNOHHEXR—CLUEAICI01~2 2.4 k Hz

DL~ TRIBIEIER—TH B85 56~18 k Hz 8 &
U71~11.2k Hz % TIiEPVB — 5 D H3/)
S o

6) M4iickhiE, 3.500rpm DEFAIEIK 1.700

162

rpm DFAICHN, )R TERHLINIZEZT 2~
P BEVCERBE CEOLON A LN, S0 ER
B CHTLULARMDBKELIE ST ED0EH 5
5o

UEDOEBRERICEINGE, KBROLDEEE
BEETHERATIONLINENST Enbh 3z, L
L, BEROREPEERMIEEEOERT S
DT, ZTDEBEOTHEEZRTERIZILOTE
Lo

5, HEMNE

HMER Y 7ORTHER, REHETHBEL:
XA, REGIFETHS. L LTEBEED
FLMEHT 50, BEOIE, BKAEMY 2T LD
BEC PO BBBETHEDT, I THTD, T
BRELOBEETHIANVEBLEE,
CDEHIBAERRBIIILAENRL, T
OB LDOHBESR Y IBEEEETTH 20 K
THAHDT, 5H, THODEBOEENNET
H5o

JAMSTECTR 4 (1980)



	潜水調査船用油圧ポンプの雑音特性
	1.まえがき
	2.基本的な考え方
	3.測定および分析
	4.分析結果の検討
	5.あとがき


