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Abstract

In the 2nd year, this sub-project is aimed
to carry out the captive model tests for
determining the hydrodynamic coefficients
of a submarine. The main task includes
development of a captive model, and
completion of a series of captive model tests
for measuring the hydrodynamic coefficients
under the conditions with/without propeller
action as well as with/without the effects of
control surfaces or sail.

At the moment, the captive model has
been almost completed except the FRP
fairing of the stern section. Besides, the
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actuating apparatus of propeller has also
been installed.
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PROPELLER PARTICULARS

DIAMETER (MM) 4,000
PITCH (MM) 3,651
PITCH RATIO (MEAN) 0.9128
DISK 12.566

AREA | EXPANDED 9.576

PROJECTED

8.216

00



EXPANDED 0.7620 0.800
10Kq
AREA 0.600 ‘
RATIO |  PROJECTED 0.6538 a0 T e No
PROJECTED/ 0.200
EXPANDED 0.8580 0.000 ‘ ‘ ‘ ‘ 3
o0 020 040 060 080 100 120
BOSS RATIO 0.1625 '
-0.400
RAKE ANGLE (Deg.) 0.0 0.600 |
-0.800
NUMBER OF BLADE 5 -1.000
DIRECTION OF TURNING RIGHT
(LOOKING TO FORWARD) | HANDED
WEIGHT (KG) 4996.6 33 115
MOMENT OF INERTIA IN 39735.9
AIR (KG.CM.SEC?) ' 331
MATERIAL ];\g_gIIIJE 2-1
- CFD
TYPE OF SECTION MAU-M 4.0m Im/sec  (Re=4.0 x
10 Con=4.9x 107
CALSS D.N.V. 5 5 5
Sm=S¢/15°=1295.45/15°=5.758 m~  S;
ISO 484/1 S
STANDARD CALSS 1 m )
Rn=1/2 x px V" X Spy X Cimy
KEY TYPE KEYLESS
p  102.04 kgf sec’/m*
" Vi 1.0 | 2.0 3.0 3.5 4.0
- - (m/s)
. g Ry | 1.44 | 576 | 12.96 | 17.63 | 23.03
(kgf)
i= - - 3.3.2 (wake fraction; wp)
: (thrust deduction
fraction; tm)
. Clayton and Bishop “Mechanics of

Marine Vehicle” pp.372 Table7.2 “Typical
values of efficiency, wake fraction and
thrust deduction fraction”

Single-screw submarine 1-wp,
=0.7 1-t,=0.85 Vam=Vm(1-Wp,)




Rm:Tm( 1 -tm) Vm Vam

(velocity of advance)
Tm

333 (Thrust loading

coefficient) Ct,
Dn=0.25m

CTszm/ (p \/amzl)mz)= Rﬂ

PV (1=t,)1=W,)* Dy,

Ve | 10 | 20 | 30 | 35 | 40

(m/s)

Crm | 0.542 ] 0.542 | 0.542 | 0.542 | 0.542

334 Krm  Jm

Kin o To Moy = To =542

3 emDy Vv oVAD:
J Kt | 10*Kq | Eta |[Kt/(*1)]
000 0488 0.700 0.000
010 0458 0658 0111 45.800
020 0418 0.600] 0.222 10.450
030, 0372] 0.536 0331 4.133
040 0319 0473 0429 1994
050 0.266| 0409 0518  1.064
060, 0217 0.340] 0609 0.603
070 0.160| 0.265 0673 0.327
075 0.32| 0228 0691 0.235
080 0.104] 0190 0697 0.163
085 0075 0151 0672 0.104
090 0.045] 0.112] 0576 0.056
095 0015 0.074 0.306 0.017
100 -0.019] 0.035| -0.864

Jn=0.62 K»=0.208

K u=0.0325
335
p | kof 102.04
sec’/m’
Dn m 0.25
Wn 0.30
J 0.62
Kan =Kas 0.0325
Vo | m/sec 3.0 | 3.5 | 4.0
Van | M/seC |=Vo (1-wa)| 2.1 [ 2.45| 2.8
Mo | rPS |=Vaw/(J~ D) |13.55(15.81|18.06
rom | = n. 60 | 813 | 948 | 1084
Q |kgF m|=p n'Ds’ Ku|0.594|0.809|1.056
Pu | kgF =211 QN [50.61(80.38(119.86
m/sec
hp =P./76 |0.666|1.058|1.577
3.36
30%, n, 13
Om 17 hp 2.2
Case
Ny Qmkgf | hp
(m/s) rpm m
A 4.0 1400 1.8 3.5
B 3.5 1200 1.4 2.3
C 3.0 1100 1.0 1.5




3.3.7 FRP

SGMSH
200VAC-20A
2.0 KW
0.65 kgt-m (1.95 kgf-m) PMM
1.95 kgf-m (5.85 kgf-m)
3000 rpm (1000 rpm)
5000 rpm (1667 rpm)

FRP




