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s A = 3 & e
LxM M= Midship area in sq. ft. | m ..m . Fma
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M = Midship section area in O’
M B = Breadth in ft.
"“BxH  He=Draught in ft.
C,.=Midship section co-efficient.
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space
room atter bulkhead

& Brigge,
8 Raised guarter deck,
stage, elc
10 Fore peak tank,
ngine room bulkhead

Engpne

15 {¢

6 {Bridgl house after
Alter bulkhead ol
T Deck,
8 Crew space, slore room  cable

i
!

I7 Double botian all, At @ad
18 Sifuting-box bulkhesd

12 Main hold  Fore hold,
14 Enginewsoom and Boler
d9 Atler pes
ﬂm-ué

11 Collision bulkhead
16 Alter huld «




PRI TEAED, | XIS WAL )

A.FOUR DECK MAIL AND PAS =
SENCER STEAMER

1 Turtle=back forward
Windlass etc.)
2 Deck=house containing 2alcons efc,
3 Promenade deck,
4 Turtle back aft (covering sieering
appartatus, elc,)
5 Upper deck,
6 Upper fween decks,
7 Main deck
E Middie lween decks
3 Lower deck
10 Lower tween decks,
11 Orlop deck,
12 Fore peak.
13 Collision bulkhead
4 Fore hold: No 1 Hold
15 No 2. Bulkhead,
16 No 2 Hold
17 No 34 Buikhead
m Mo :L HL.IHﬂ1

19 Engine room lorward bulkhead
{ viokehold bulkhead

20 Engiow room end Boiler space,

9 {I’ migine rooen alter bulkbead
=" 1 ngwme room bulkhead

24 o 4 Hold

23 o 5 Sulkhead

ot Mo & Haold,

25 Mo J. Bulkhead,

25 After Mold No & Ho
<7 Stwfling=bos bulkhead,

(covering

<8 Lazniet,
0 After peak
Employrd a1 cew pace, store
X Jroars Cable-stages eic,, as M
vase may b,

[
TRITS \INT S ﬁ‘ji

iR EART A

COAFPGNFE STy, | Tasr) B8 B X+

v L
> i

43

DIFFERENT TYPES OF VESSELS.

B. THREE DECK CARGD
STEAMER,
(Well deck)

1 Fore castle,

2 Fore castle deck,

3 Forecastle pulkhead,

4 Well

5 Bridge houve. Bridge.

6 Bridge-deck

7 {Frmi Bulkhead of Br

Bridge house forward bulkhead

E Poap,

9 Poop deck,
10 Uppeer decke

11 Upper tween decks
11 Man Deck, Middie deck,
13 Lower iweendecks,
1§ Lower-dech,
18 Fore=peak
15 Collision bulkbhead

17 Fore hald Mo L hold
& {D{ubl: boltom torward,

Fore water ballast tank
}I.Ir" rﬂnhi

159 Mo 2 Bulkhrad
) Main hold, No 2. Hald,
al Deep tank,
22 {_.'.a-;ht-h.-.id sl head,
Engine room torward bulkhead,
23 Engnesroom and Boler space,
24 {f_nqrnt raom bulkihead
Engine 100m alter bolkhead
25 Mo 4 Hotd
2% {r}!]if le Bultorm in No 1 Hold
4 3 3. I..'_!l |h__
e Mo L Rulkiwe s
Z8 Alter i, Mo 4, Mold
) Dknible boflom n No 4 Hold
“T L Atler tank,

L Stwifing bor bulkhead,

31 Latarel

32 After peak

13 Employed for store room cable
wlage et

‘G. TWO DECK CARGO STEAMER
(Well deck)

"Having a Forecasile ; Bridge houss
aud Raised quarter deck combaned,
1 Forecaslle,
2 Forecastle deck,
3 Forecasile bulkhead
& Well,
& Bridge house ; Bridge,
6 Bridge deck,
7 Front Bulkhead of Bridge, Bridge
nouse forward buikhead,
B Bridge house after bulkhead
After hulkhead ol Bridge
9 Poop Sunk Poop,
10 Poop deck
11 Poop buikhead, Fronl bulkhead of
Poop
12 Upper deck,
13 Raised quarter deck,
14 Tween decks
15 Lower deck,
16 Store room | cable siage, ele,
17 Fore Peak,
18 Collision twikhead
19 Fore hald No L Hold
20 Double bottoxr forward Fore

tank,
21l No 2, bulkhead .
22 Mo & Hold
¢3 Double botliom in Mo 2 iold Ne
2 Tank

29 Stoke hold bulkhead, Engine room
forward halkbead,

25 Engine rocen and Boiler space

26 Doub'e potiom under Engines and

Boilers, Engine room tank,

27 Engine=room afler bulkhead
Engine ropm b ikhead

<8 Alter hold,

29 Double boltom att After lank

30 Swtting pox bulkhead,

3l After peak,

0. TWO DECK CARGO
STEAMER.

Having a Forecasile ; Bridge howse
and short Poop.
1 Forecasile,
2 Forecastle deck,
3 Fore castle buikhead,
4 Brdge-house Bridge
5 Bridge deck,
g JBridge house forward bulkhead
Front buikhead ol Bridge
; {Bﬂdg: house after bulkhead
After bulkhead of Bridge
B Poop,
8 Poop dech
wn fPoop bulkhead.
0 {Frun! bulkhead of Poop
11 Upper dech.
12 Tween decks,
13 Lower deck
14 Store room, cable slage. el
15 Fore peak tank -
16 Collision bulkhead
17 Main ho!d, Fore hola
18 {Engmc room forward bulkhead
Stoxe hoid bulkhead
19 Engire room and Bioler Space

Double bottan under Engines
20 [ and failers
Engine room tank

Engine room sfter bulkhead
2l {Enzme room bulkhead

&2 Deep tank

21 After hold,

24 Stutfng-box bulkhead

25 Lazaret,

28 After peak tank

P P

E ONE DECK CARDO
STEAMER,

Maving a8 monkey forecastie;
Bridge hourse and rpiged querier
deck combined,

1 Monkey lorecastie

2 Anchor deck,

3 Aridge house Bridge

4 Bridge decit

g JFront butkhead of Biidge,
{Eridg! house forward bulkhend

Bri house atier bulkhead
6 {Rtiey boluhead of Bridge,

7 Deck, Upper deck,

8 Raised quarter deck,

9 Crew space, store room  cable
slage, etc

10 Fore peak rank,

11 Collision bulkhead

12 Man hold Fore nold,

Engi f
12 { AT Shrwers huhang

4 Enginessoom and HBoiler space

Engme room atter bulkhead
5 {Er-um room bulkhead

16 Alter huld -

17 Dosible botiom aft, Alter ank
18 Situtng-box bulkhesd

19 Atter pea
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D
Midship-section of a three-deck
iron or steal vessel.

GarLoard-strake ; Garboard. 23 Lower-deck-stringer-sheil-lug
Eoltom-plating.
Side-plat ng. | *
Main-deck-sheerstrake. 26 Main-deck-pillar ; Main-deck-stanchion.
Upper-deck-sheerstrake. 96 Main-deck : Middle-deck.
Floor. 27 M;{g_ - deck -'stringer . Middle - deck -
Midd!e-line-keelson. % Main "ﬁk striist -
Rider-plate. A v e ﬂﬂmﬂt" gkl
oy :ﬂ@emﬂmmmﬂumuuwb
Side-intercostal-keelson. 29 Main-deck - stringer-shell-lug, Middle-
Bilge-keelson. deck-strin U-lug. 4
Bilge-stringer.
Covering-board. 30 Ugﬁrdeck-pilhr. Upper-deck-stanch-
Ceiling.
Limber-board. 31 Upper-deck-beam.

32 Upper-deck.
Hold-pillar; Hold-stanchion 33 Upper-deck-stringer.
Lower-deck-beam. 34 Stanchion.

35 Stay.
Lower-deck.
1 .rwer-deck-beam-tie-plate. 38 Main-rail; Roughtree-rail.

3 !me-m-dech; Upper - twixt-
Lower-deck-stringer. 38 Lower-tween - decks ; Lower - twixi-
Low r-deck-siringer-inner-angle-bar. 39 H;H.dech |
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Fig. 8.

MIDSHIP-SECTION OF AN IRON Ok sTEEL STEAMER . HAVING
ONE DECK WEB-FRAMES AND CELLITLAR DOUBLLE-BOTTOM.

IEE RSN R Y,

‘ = - I_.'|. Lol
I.rwr"' ."' A g "-.l.‘
1 & i ; P < uf -
. Fien i il ’
: ¥ T ; — Feal bn =

F 3

Mudship-Section of an lIron or Steel Steamer Having
One Deck. Web-Frames and Cellular Double-Bottom.

1. Keel, Side-bar-keel.
2. Garboard-strake , Garboard.
3. DBottom-plating.

‘5" } Side-plating.

6. Sheerstrake.

7- Centre-gurder , Vertical-centre plate

8. Side.girders.

9. Wing-girder , Margin-plate.
10.  Floor,

ti. Manholes.

12 Water-Courses , Limbers.

13.
14
15,
16,
7.
18,
19,
20,
21.
22.
23

24

Bracket-frame.

Loosgeceiling (on Double-bottom ).
Web-frame.

Diamond.-plates.

Side-stringers.

Deck-pillar ; Deck-stanchion,
Deck-beam.

Bracket-end.

Deck-plating.

Deck-stringer ; Deck-stringer-plate,
Gunwale-angle-bar.

Hold
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Fig. o.
CURVE_S AND SCALES FOR DISPLACEMENT ETC.
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T ¥WE¥R (Water plape cq-efficient)
RS AR B s R KR S0 K

A =Area of water plane in [}/

T | A Le=Lengthin f.
b g =

ﬁn ‘ © LxB B = Breadth in ft. oo

A . C,=Water plane co-efficient.

€ BN~ EEg i |
X Block co-efficient, Prismatic co-efficient, ®{ Midship section co-efficient p{ Water plane co-efficient w

™ ERRE D NERIEEMER (Co-efficient of fineness 4§ 4 Ship’s co-efficient) =1 v 2~ 1]4Q ~ EREE 4 .EM/
.m V..o ’ |
OOHOH xo__=

|

|
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Nl EEX VR

FVEL VY | IESBECSIBR e mey W FENEI N N R RN EVE L BENE

g,

(diys se1g @ dyys sepwig) BRSHEES .G

R PN o e
| |
Type of Ship N v i M| A
~ LxBxH, LxMi BxH|~ LxB

_Battle‘ship (modern) | 60 E .62 : 962 | .73
F1irst class Cruiser .56 : 62 : .00 ; 68
Modern light Cruiser .58 | 63 1 .02 i .76
;)rpedo boat jdestroyer' .55 67 tSz i 76
*Steam yacht 532 _-.56; 92 ! .60
Fast passenger Steamer .59 62 .05 ] .70
Large Cargo Vessel .73 _—_.77 05 33
Sailing-y;.ht | 2 .5 ! 4 .75
Tug boat = ____| . 5-8 o1 .95 i _7;

Remarks :—

C,=DBlock co-efficient.

C,=Prismatic "
C,=Midship ¥

C,=Water plane "

V = Volume of displacement,
LL=Length of ship,
B=DBreadth 7
H=Draught/ "

A =Area of water plane,

M= Area of midship section,




W' Mk % M § (Displacement tonnage)
" ¥ H & (Dead weight tonnage)
S 8 B Kk % & (Under deck tonnage)
__ ESEWEBM I m A RBw N D R ERE (Tonnage deck) -~ BN HIQK 1 N % |11k
Lo iR R N A X W N N BRI - 1N

& ® % @ (Gross tonnage)

ﬁﬁub”$ﬁTﬁu=MEmﬁMi/*Aﬁ/aEnaig&zlgﬁv?%Aﬁﬁyiy.w
SRR N HREN KK N A |

TR ¥ & (Net tonnage)
RFE - RFRr ~

|" MENEEY 1 BE B A EBE
¢ SRR N e RN 4 R SRR v EE X X 4
17 w=af ah AihEE~ MMM v B K X

nEAF AL WANTN BENERIE>NENERK®

T & % ¥ ® (Displacement tonnage)

ﬁ daduht o {98\ HIEIEN KN BN BEY L HRLEN I HBARKN | - X AR
FR I REL+»A WA RC

SEEER %R o BEN - 4 SR NGRS N X o BRI 4 SR REE B D AR A RENFRER
B2 ¢ fErd | B E4EK R BENWMRRERENESNNFHE I REI NER AP S IRES
W gD 8 )% BAMKNES A X WA NEREE- (o N BAEE DR ATRARE
PRy KERIBOK AP AR AR ELERL RN RS RAK EAHEANR AN A
21N BRI = B BRE A VK REAERIE (Free board mark) mEX " REEY
WHEEE D x AN\ BEEN K R \EREREFR-ENERST

LN BASYES BN EE RO BEFEXRER A FNRENR P SR AHENRAY DT

PR SR~ a N1

Z (@ o F & (Dead weight tonnage )

SR~ { K~ FEE N N o) KA ERERr ~ROE\EENE AR FE
2
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10
K° SWER SN T EHEFR A ZLNEFERFENRX v A=
B A 11K BBER ~ EE Light draught =~ 3 4 S~ I 1 > n S bres @
S B NE N FER BRSNS~ FOENEE E n SN S ER Y WA
KRAK” BEIRY XA LEREN WA R°
T BEHEXER (Tons per inch immersion)
BEREADE | ErnEER I BAX L a1 EFF KB U+ BErNBEHEXEE < 14N°

w.#miﬁjlﬂ
22~ ) BB AQENA X L SVERAS” FmH Eg i mac©

W =4 /K 8¢ (niff )
=, &Y (R)

- s waMmIXO. B=f, i (IR)
. H=#, %K (R)
2, wW=_1xMxC, M = Midship section area (ZRFIR)

35
C,=Block co-efficient.

C, =Prismatic co-efficient.

SOAL BN - SRS oY L
W'=38g v 2 »Bi ¥

W/ = Ca X LA BD
- w b/ =33 v 2 K (R)
T L L A w=HK v 2 v K—u 2 BB (SLHR)
A A=KSER (FHR)
¥ RERXTE\BH
A A T="Tons per inch immersion.
7 T35x12 420 A =Water plane area in [0’

* Mg &iE (Wet skin area) \®
83~ S 4 SRR N EE N - X7 A D X SEREIEN BRI KL (EHERAGHEIMAL WA R

LS WN A KR EREEN Y LRI AN R AR N R KT
D E

C/\]

A B

Z

Fig. 10
Block model

11




111
#&+EE ~ Kirk’s Block model # B=DEEHENE 1A X

AG=HB DF=EK

EH
HB

Angle of entrance= ZEBK=2 ZHBE=2
(ﬂ
| H
2. The area of sides of mid-body=2FK x KLL.=2(L.-2HB)x H

I. The area of Ew bottom=EK x AH=

x H

3. The area of sides fore and after body=4 x KBx KL=4y/ BH2 + HK?®

.E:Iﬂ./g.mfmﬁ.ﬁﬁ Aénn skin area) K 2 RY¥Ew F ?#ﬂﬁﬁ.b 2%
F=(EKxAH)+ (2FKx KL)+ (4 x KBx KL)

W3 F=2(L—2HB)xH+4y/BHTFHK? x H4 - =2{L+2(/BH? +HK? - BH)}H T

VBH24+ HK2~BH {#3+K>% 0 ) nEX D nr i~ »=°

Kirk’s formula F =2L.H. +|M|

H
Denny t 4 4@ Kirk {8 { K=<« ) 2LH &=y 1.7LH nEa”

Denny’s formula F=1.7L.H. +...M.- 2 &=

H

[0 < > nign TR—a ] SN SN B> A RS ERN B %7

Mumford formula m.ﬂﬂn_.um+n.wv?.uﬁ.m.ﬂum NI MY WA )°

B =Greatest beam C, =Block co-efficient.

M Seaton { KA EFEridrnELRMy=°
Seaton's formula  F=(CxHxL)+> % 35

[
r

.--' —1‘ —
i, |

D=Displacement in tons H =mean draught C =Co-efficient.
C=2.0:«:...for flat bottom.

C=1.6......for fast sailing ship or yacht.

. 1T, .
TEADC N A

C=1.8.....for ordinary ship with the draught not less then 1[4 the beam.

Tayler { &N RAEnEd =° N Z D) (HREFR-R WA RNEERXEINBI A &°
Tayler’s formula =15.5/WL

4'E ® T
| © @R VIR B | K 98 ILEKRE FRERKEEFVTIORTREA> =K
N ERNEEIN e BEXER (C) nHAYN®
117 #2022 L EIm O HE S BB | X 0% | YRR FHREFESFL{EH+LEFRE

= =N 88~ EFn e BEER (C) nHHEzY®
Xl



=
N’ ERR WA ITV+FLoHK” EN+RK MREFENFELYRTE ] Colgz 1 d NEKE
REENTVFLERE A= <N REEHELFENGHT 0
| B 1 b B REEEE I [ OF RE” 9% 141 1B N8 N SR 8 3~ KD = B
Am®
W R\ BEEEAERFRANGIY 0°
£” A steamer is 261 feetx 32.1 feet X 15.125 feet on her loaded draught, and was displacing 2,090

tons ; find her co-efficient of fineness,

A” If the ship is 620 feet long and the beam is 0.12 of the length., How many tons are required
to sink the vessel one inch, if the co-efficient of the water plane is 0.857

#” A steamer has an area of the water plane of 15000 sq. feet. She is loaded in the river in which
the density of the water is 1012 ozs per cubic foot and her displacement is then 10000 tons.

What will be the difference in draught when she enters water of density 1024 ozs per cubic foot.

£’ Construct the block model for a ship 400 ft long 40 ft beam and 22 ft draught with a block

co-efficient of 0.8 and a co-efficient of midship section of 0,95, calculate the wetted surface from the

model.
+° RHER \WREENGHY °

_u wIle RS B &

| T RE\BE BN ,

W PEF 0 EEREE N <4 L EE-BE- B ERERNHYEEHAREBREN BN

| HISR LB A ERE~&an ~®Y ¥ N RN ART KEN D n KRR (Frictional resistance) <58

{8 (Eddy making resistance) [0 D A BRI ML WARKAR N e et i (Form resistance)

2 WwiMN] =1~ BIERNEERNN L =fe ¢ A n ~RERA®

RiIEERE NN BRI EHEINRE L < 17 AN e o E#E n ARKE Y AX

B NRA L HEN 8K 0 M iR (Wave making resistance) ={}fN°

ﬁ M EFEE AN BN EE N B ARE N HR RERR SRR RYARE
Banigy KERAN | E-K°

L - Ii*_- T !L"'-I-L!

TE IS CLLEL T
) ERREAEKEND) A ADERB e nE@EK 1 EELFONE N EDIER
VNEE 1 EEY (B | ER) VEXREFABNEKENE R A B I RNEN NERRER
1



| KX
g w K ARR°
noe o BRAEERAN" RE
REWMK X7 KEEm I KN 1%
IRENKEA S NERN
N N B KN AR ENEN N
¥aB~E> REWMEe”
N DR ERN ANER 8
o B~ RE~NS" AN
BE~FKE XEERER
A (& | EN))° R|ARER
RN ERA | A SRR 0 SR
_ K & MPLEKANKRN AR
| NS B A L | WARDRYES I REAY -0 e 1Y (R EHR)® SAaRRioe H
X WA RImEWE (Bow wave system) SRR EHFG X v ~ ™ LYK (Stern wave system) « N °
RN B~ ABHEN WA RN ERE AR D P RIS REN BAERN AN L RN

SISS T2

M g

Fig. 11
(A)

| '3 R348 (Diverging wave) « < v # % 1 BRI NE N | RN K K °

. BANMRRIAR L R EHE I B> NgE&ENEN - | RN - XFRIRR 8
RN AT NnEE (Transverse wave) = <« o X 3hi « EERRMIBWE D 1 wRIHK L °
REIVERREL 1 HNERIALRED T ERBIENNEEI NI AN KT KEXR
RANLT ANERBINAREP L NNERIENRNEREIHN KT ANKC

L4

¥ T

.._....w_... | <D Nvx ] & (Trochoidal wave)
HENRABNERX AR V7 $R MR- 0 na NHRR Y =ENEHEN A K ~ER 07 SE
vERIn SN BEHXWERNHBN R ACTANKT AIRKEE R (AL - BT BRMNP A
s A =@~ RER A EREHB - XA | B FOEESEIAYARNYC

- ';'_"‘

1P



| <

FoSEESEniEe n AR EE v gEn L P AW [BAK k=]
(Gerstner) 4% [N ) # ) | (Rankine) 3 BANERAIa [2pnck]
AR BARL (o0~ ] ~EX VEEN R DRRP A BNER-F>
HET1 | WEE~EEEN |EEN -~ BRw - @A AR RSRK
T

g |E A RN REMEN DR RNEY [« 8 e ] NEDAE R ¥
dih A ED ¥ R EHE K A RERARP £ - H N HBERRM NHAR

nERERIEERA N =R _"

e ———— S =

8’ BENSHERBE-HEKEWID 1 W IR I EN JWBAHRE
Hﬂ»ﬁﬁfﬁn;wﬂéaﬁﬁﬁﬁﬁﬁ&zw”Hnbﬂﬁbfﬂlzyﬁé;myiﬁ;mﬁf
IETWHE?%}»WH*vF%‘ﬂﬂﬂs»éﬂﬁﬁ/ﬁiryxﬂ«ﬁﬁﬁbﬂﬁb)ﬂ%*

#
*
”

RS ERIZED NEERK S = wEEE S LEREE Y KRR E S A IS L BN iER A~
By 1 EHE - BE+ RYEABE Y A HHEB IRIEE ) BEMER EEY XKRRRRS A UK
N REX AWK

m.nzﬂﬁﬁﬁ

—

8 BKIS L S8 N IMNIE < BP0 W RNEREN BT RREN ' BN
R\ W HE L HEK AR BNl BN S A XEENRE KA IER (BE
D= IN°

> @it (Eddy making resistance)
FREREEEr B DRI ENNERNER I BERABMRRA~" N A REEHS NESK" N
mEREIS-IEN

(7]

g 3. 8
((i' 5
% Y,

13, B
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B iEuy EENF I ERRIEEK 1B ER RS BRI KEFNE < 1RXEAR
ﬁ;mﬁf»mﬁﬁﬂmmyymﬂzw&vwa\&ﬂfﬁyvﬁﬁyyﬁmyimm/%rév\
ﬁﬁzﬂﬂﬁ%4ﬁvre‘ﬁﬁp%;ﬂ;ﬁ;=ﬁ;iw¥lL7%e1Mﬁﬁ9\y/B;;ﬁ
KB | BR EMr 30 BER{ERIINERIENRNEI ¥ N 2380 AT

B % H
BEREMRN N KE K ABEANT FNE < VRK P A RMFHER WG AR

RIS 4 KA AN N B K L EREE R AN <0 BENRSHESBERR 1 RNE Y
M AN AN PENFHR AN A AEFEE\ERIFENEHBREKK L IHARKN 2 AT

BN Er B R BEE (Stream line form) =1N°

€]

"M B H OB

| B % K A ErRERRUNEER Y PN KN BEHN L KA IRNER ]
BNK [ kdr—] NEEK LSRN RN R BWHI R [HcX%—] N AN
ST N S N R A N D ERAES (Wave-making resistance) < fii N © 354 88\ MRS L

(\]

AT A N R AN E 1 B SIS RN A N R RE K X R N GEIR SN
(I REK Y 0= ke’ BN BN HERKE KA hL°

| .W_.. ¥ P¥iis (Tow-rope resistance)

R (Experimental tank) 4 0 EREHEEN XA <+ 8 { XL 0 BENFEK L <+ FfE (Tow-
__ rope) i &% X force F tension { R X » FPE~MEBEIHEI>RL YN NnFEHE (Tow-
| rope resistance) +§EX © B M QDGR | HEM A& w N BN RIS FE N HH A HEN KK v

~ N & KO

m‘. REHIS (Residuary resistance)
RIS (Tow-rope resistance) ™ @RS (Skin resistance) - FEWIS (Residuary resistance)
“EBEIES AN N B RBEHIS (Residuary resistance) £ #0830 HiS” BN <

LAENE N

1

i | —



1111
F 17 REEBE KL
S HEHE I LESI YA |7 BEEER 17 LREENKIEEER 1" @XEEH.xT
BT” Eemtm =K YR H ERr-HXAPEN FrEES BERE I ARRARC
" HER\H"HIR
SO0 i S4dp s ) BEEEeNRE (Screw propeller) HE@EEREHE FREREH K A~ HABAE
ﬁ:?WaﬂﬂﬁnRﬁﬁ¢%m3§§igEﬂ,;ﬁﬁ?%ﬂzw=b=efwoﬁp?#ﬁﬂ
PRSI BN S e mEK AR I BRRL®
B BERAHE
a2 B AERA\LE (BREA VR AN EE N NN RO R
. BRI ERAIN=RKY®
_ 3407 117 27 17 ARESOREN (R | REN = EWn e n aEe
R AN BARKYRN | RE LB NHHENES I NTHHE (R HER &
RS - IS N = DN TN 2 EEE R/ EBEN K ANRRAC

— e~ ™

!

- S~ ok

1" .y
William Froude £ % BERENBTIo~ BOB MR 1 nEw 5 HEREN K BiEn &

o ©

; R,=f5V" Where :— R jeevees Frictional resistance in pounds.

h f oosenes Frictional-co-efficient of plane,

_ N secene Speed V ~ index = ¥ 7 f p3t= Froude or

Tideman &/, table a3 Yy Rav= b 788,

S seeres Wetted skin area in sq-ft.
| A"ARCTTRTE Speed in knots,

ARIE N SRR AR N BN ERE KT R IEK®
Plane surface \t{ANEEK X 1@~ [ ~EREEXK A~ 4 plane REENFOK ABE 1K

KR ERBBEI nanB 1 EERESNHY ARENESKARERL YN FF Y Do B
X plane # N> M { index n=1.8290 mnSK X N MDIBER = =N °

1
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|34 Froude g~ 8~ SIS LK 0 AN 1] 4 Tideman B~ EE~EHN KK w k=" B
$£ Skin resistance ™I X X o L B AERsHEX” Taylar sy m D LA =K Var
nished planc # K= 4 Froude g~ i m=an@BHY A W~ -~ SRS RN € NENE JENE
= 4NN Y A N R EIEE I NN A Tideman's table m &EX 3 % FRK =+~
An =R e wNRENANE - X By =° BaKE N3 IS w4 Tidemans tadle
I m=n co-cficient f ~\E@NEy index n=1.83 = X N » n Lddy making resistance MmN A

Béarv»qangm@-x°

.m
!
x
A

n
n
I
"
I
n
H
L
4
1
"
"
"
"
n

"
r

h

Index
n
1.825

LN I T SR S

Wetted surface in square feet.
Co-efficients given in the above
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it % S Table II. (Tideman)
- S
i) E b} E ;”':‘ Surface friction constants for ships in
=) RS . ;:3 salt water of 1.026 density.
v b =) Ra g o+
-2 c b, ch
g g . - = !_!, § Copprr or zinc sheathed
E o AT g 2 3 Iron bottom
o = o = a4 - * . e
.-:'] o < S o =|'l g y S k) O At L Sheathing Sheathing rough
: c‘s E" ;“ a X j: 'a.E smooth and in and in
- : ; n . |
> U g b g v § %o 3-’_:9" WU pinted good condition bad condition
t:‘p -“% & :< & 2 g
= - E x § f n f . n
< 5 P |
- o /7
= i 7
7 =\ o

suoj ur judwade[dsi(eeee--
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"

‘33-bs ur 2oepns pajP\ =S 2IYM

§393) Ul “['AA"] UG [ISUDd[eeeee
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n

"

>t

R={R,+R, .} +R,=fsv" +b}-}E Ve,

‘0 auo paads mo[s 10j ‘b0 [ass2a paads [SIY 10j JUBISUODew=++

(R.Can be neglected for using this table.)
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where Cjeeeeee Block co-efficient
W ...... Displacement in tons
V e Speed in knots
| DRYTIRY Length on the water line in ft,
Ve
¥4t 4 rﬁl“-.u N je=h 2 = N o JBEE O ERC

| KNG Qv A

V?
C,=0.5~0.55 & ——=1.00

Ve
I, =0.85

W REFB KX (I BREEH I Ao

C,=09-0.65 &

% O B ABEAMEE

H.. RirMit (Corresponding speed)

ESNERRELN | QM- 2\ e  RREPHRGFRE ) REK S V7 BAEER

L BRI X = IgN°
\__J._..‘. KuU=%" 3N QK" .M (Speed length ratio)

B ERMEARY < 4 4 o ~EUSENEN N | HNRL BAk
B V=Cy/L R Cn[[Xu—2 DNAK" 33m] «fmn°

BATE- © ~EIEBH\R>C

8 ¢ 2
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_— 1 =C
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Mo
ms + & F (Law of Comparison)
(REAE» A REREGHs NGBS @ v A =4 7 HEE m S NHX UBENRIX
N RE A RKETHNA 2 °) |
_ MIA~EN REEHE 1 B4R 1 8B ARR BN R/ANZS KL RN BRI B
, B\ | N BESEEN KK (VA K] SEREK 1~ a0 R A QA FEARRKL

| BEE>a+1°]
f N iR ¥ LHNEDN°
IMIWI.H w“ - HM“ - m._. Py, LTS (1) seavences (BESE)

Lin BEERX A BEZ 14N °
ESErESEAHEX EREHIREMAR [N —= ] ANAFINN (A= —]
- WIEN°

| 0 RER\BE
‘ﬂl#.mi?. Eu. ?laE? <a. mﬁ_./ R, = VHM"/? Vm#.?ih# Wo. Vo Ry =X A
& FERISI [N —%] 1837

Woo..un)mwmwau
=
MR > ~ BHREM-K ST
V2ol
W ..

ﬂ;} Reo smxr

£ 0 EE AR IREC L 1 K~
Weol® or WheoLl

TR 1 NNLZERX S %

Reo W38 x W3
ReoW
o AN =
.ﬁm.ﬂ)ﬁﬁbaum m“. == ﬁ” ................................................... A—v




"
A
b

i
NETLEBL I ERBL-EH XN INEEN SN W =X Y% HERELFHEANKIER

KA RN
,&_nt PEE AT AN
» R R P T P S C U L LR
mMﬂ/ﬁﬁbnﬂﬂoEﬁ —h“_ A _.”_b “.m.u ...................... ANV

R 4 IR - e < BEE RV 1 BEK ZNESEBR-FHIE BRI MR

fﬂ yﬁ

o - sHPs K Wicis, o g vy I T ﬂ\ru. ......
EERER-FEL  FE, TRV, T WV, "L VT, T
V it = "
RESERR-BR-EE: (1) K1 =0 rEO RN BB AR R
0
m— 7
HP, é“ v/ L., W™
r » Y | — P S I hﬂ
.ﬁmm}ﬁ..ﬂbmn; HY, W, v L, a<om : v

NESBABR-FH - AEBEL I RKARARRCA -« §e°

=ity T= =)/ Ty

W . V -
1 =<y VA=, <4, L
0

ZER~BR- PR~ NWR~ ~EE
:..—u...l €~ m <. & W R T8 ST e o soanse
—.-.-..._,..__...IA Eou ( <=v . .. : Amv

W CER I RERNEEN S 288

WY A RERHEEB <N N A REYIS (Residuary resistance) N » h k2 °

SR HE~F 0 i REEHE NG s e W N A RER RESA D A RN ZFHEWNRAHE
Nz o DR 0 68\ N3 \ EERRBPRNEE A AN K3 YL BB RO
N R

FABE LR ES R BERE # 1 BHEH S N VRBREB 0 AN RS R A REH
i2 (Residuary resistance) K& 1 [ NDZE D> NI\ WEFE (Residuary resistance) MM ¥

K% ANKT BINEE\BEEER T INNEBERAEAVNKERX A TRANEENHERRIRA
I SEIENE N N

nin
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¥* ERTEMIIES 24N
[kﬁmau%mﬁwmmmmﬂ.ﬁa,Eﬁ‘ﬁw%;ﬁaa?&;iﬁszNﬁzmy,

|- BHME A=

Receses Residuary resistance.
H.P W, 3., Ly s$
L= () =) . .
H.Fo W, Lo Woeeeeeo Displacement in ton.
| BEER-PELER EEH hoeeeof Bl
H.P W, % V,.*
bl Y SR Tt R A
g S v

|  WwE =g

| * ES~ %N~ BR2COOK” #RINT 2B « 4 YOOKH A NE\ ERARNK <

:uE?:Om/ﬁﬂﬁﬁﬁmﬁﬁ/ﬂ};m¥9v7EWo
ﬁﬂ:mﬁ.ﬁfﬁwom/ﬁmm;ﬁﬁv*;w=»Eﬂﬂﬂwzﬁﬂ=iﬁazﬂkwo

M
|

e
£
%

N’ SRR EREARN | -y dR - HEB  EE-KLA R
B =RRHErEHym® s

S Mo—% | B K 0 =-BERISnHxn°

T BHESNBHEHEB\ZN =) (et VM KR oGRS DBEHS-RBERI°
¢
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[N =% | R [hen—] K n~REJBSrBH m°
T “RE-\HEBENEH Y n°
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MK

e BRI e

T* sxBEmRERRK S Y
MARIELE N\ m =R AR I mA WA =X®

. .»
LH.P =rx Wetted skin area in ft
100

ronE NI m AN LS
Let r=Rate of I.LH.P. per 100 5Q-

¢ of wetted skin area at V knots,

,_ then r= {ﬂ.n.l.v x Q
) —
| 85XV
where  Qeeeees /
| Q s
Veeonse Speed in knots.
m L......Length on the water line in ft.

: 10 knots <RI T N - R DN =
.5 at the rate of .LHP. per 100 sq-ft. of wetted skin area.

A fx .
vessel 311t x 30ft X 20f% mean draught, has a block co-efficient of 0.6 and an immersed mid-ship

|
|
|

section co-efficient of 0.8.

M‘ n [ ] - -
ind what L.H.P. will be required to drive her at 11 knots, you can use Kirk's block model me-
thod.

Solution :—

Fig. 14.

N

| ¥

TR . 39%X20x038
20

~

=3[.2

ﬂﬂiw_oxuoxnoxo.m
39 X 20 X 0.8

-=232.§

L




ne<

HB=310-232.5=77.5

FK=232.5-77.5=155
AD=VHB*+HE?=y/ 77.52+15.62 =79
Wetted skin area=EK x AH+2(KLxFK)+4(KLxAD)

=(31.2X 232.5) +2(20% 1.55) +4(20x% 79)= 197740

St 1138 85X I1 _ 1331 o) c00=5.9926
n.“ A..i-l.ﬁnvi.v xo I..n..m% A.Inlm..v vn-ii.w-..w—o ~08 h.m

Wetted skin area in ft* _ . 19774 _ 1186(H.P)
100 100

ILHP =rx

.__., 8 R (Effective horse-power) |
S - PEIS - MR~ ~ BEIE A o~ BREH > N 2 R TR ER( Effective horse-power) =fis ” P

BaE=RN EE =~ HRENE 1 BES X
< @rBEHXBE~HE (Tow rope resistance) masa NN BEHIS - MAERNEHHEK A

WA RN iR (Tow rope horse-power) =il °
, - REEsBEEE-REHRS (Residuary resistance) = el > shiEK e B4 o ..7*.) 4o

| .
EOERNEITIC A WA N SR (Net horse-power) =iz N °
O SIS KEENEY nBRHEN NI NEEPRNEITIK L # N 82 ) TR R(Effec-

tive horse-power)1+flIn n « K =°

< BMERR (Tow rope horse.power) « g

T, xVx6080 T.xV
. .m.mv" z - y
AREY TR 33000 x 60 326

T,eeeeee Tension on a tow rope in lbs.

- — T i

V ceeens Speed of the ship in knot.

R H#ER (Net horse-power) ~ ik
Net H.p= =R, R XV

- ——————— | — i e D

326
where  R,......Frictional resistance in Ibs.
R, seeses Residuary resistance in lbs,
V oeeeens Speed of ship in knot:

.C“ ' R (Effective horse power) « £« i

Effective HP. =« { @\ BHEBRBEESrnE LY =K 2@ WRIEE 1 N8~ LR
na




BO
BnonBE S X W DN MR (KT RER KRR
Fflective HP =fx S

Note :— In the above table skin friction is taken as v'*

2

where S..-...Wetted surface in sq. ft.
{veee.Co-efficient for computing effective H.P required to over-come:
skin friction based on Mr. Froude's constant, as given by Mr,
A.W. Johns, and has the values given below.
(Seaton's & R pocket book page 46)
/,, Length of Ship in feet, .
| _
mhaonm/ 100 150 200 250 300 350 400 450 500
25 2516 2477 2458 2444 2434 2415 2415 .2407 .2399
24 2242 .2207 2190 2178 2160 | .2160 | 2152 2145 2138
23 | .1088 .1057 1042 1931 | 1923 1016 .1908 .1902 .1805
22 a753 | L1726 | L1713 | .1703 | .1969 1600 1683 | .1677 | .1672
21 . | 1837 1514 | .lso2 1494 1487 1481 1476 1471 1466
20 _ 1340 | .1319 | .1308 | .130I 1206 i4o7 1286 | .1281 | .1277
19 __ 1159 | 1141 | 1132 121N R 171 112 | .1108 L1053
18 | 0995 | 0979 | 0972 0966 | 062 | 0958 | ‘0955 | 095! 0948
17 | 0846 0833 0827 .0822 0810 0815 0812 ,0810 0707
16 | .0713 0702 0697 0603 0600 0687 0085 0982 0689 |
I§ 0504 0585 0580 0577 0575 0573 05§70 0568 0567 |
14 0480 | 0481 | .0478 | 0475 | .0a73 | o471 | 0469 | .0468 | .0466 _
13 | .0397 0390 0387 0385 0184 0382 0381 0379 0378
|
12 031§ 0312 0309 .0303 0307 0305 »0304 0303 0302 |




.m.. uigm - FHRMHAKIMN
KiZ~ EAREEXHRNENNEERN K I AGHE R

w,m.ﬁ.“_ﬂnm Y -t — )\ _fl, ’
550 197.5 32.8
where
Ry eeeees Total resistance of ship in Ibs.

V .e..esSpeed of ship in ft/min.

)

J

0’ lcRu RINEER 11 KB K

J
IHP. = ) x RexVx6o80 _ 1t . Ryx\
E 33000 x 60 b 326
where
Ry eeeeee Toto! resistance in lbs,
Voeeen. Speed in knot.

E ......General efficiency (Propulsive efficiency).

E \En;%\ﬁuw\ r—

=0,80:++ 02+ for turbine engines of best make. :

E=0.77:-+-«-for best fast running vertical reciprocating engines with no pumps.

} E=0.75+s.efor " " " " "  with air pump.
E=0.71::0c.. for good engines of medium speed having air; feed. & bilge pumps.
E =0.68.::.-- for ordinary mercantile engines with above pumps.

| m.. [N NDHK—" Nifp=—errliN—] (Admiralty formula)
RBAHPRIEE [N ewdN=k=" Nidc—w f N— ]| (Admiralty formula) ‘"WEKIT K X FHRPH N °
| CRNE W SN =Ry
Admiralty formula L.H.P.= smﬁm s

BYK L JNBAER A > 221w £>°

T BAHURES I ERAHRAE (S EHERHNA A NBRERRH - cEh 0 ~"gAR

BRNR S AT K KENEE MK n=2 2K X RNK
JBE BRI H R,=fS.V2 ceceiriiiiinnianninns (1)

S BEREANTEFE - PHAMRF PR - (EE

| Wel? Scoht Lo SeoWd

e
/
1
2/
o

BN
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*
_
|

B
2N = K BER DY

mm* N ﬁum A Rt WE VS cousraivvivayis (2)
PAHENHBEINBR > I NBRXABNERER (EHP) 1
_ EHP=R,xV X% QMMO X uwaOo =W3% x V3 x f x 0.00307. MMMI =E (General efficiency)
LHP.x E= W3 x V3 x{x0.00307 ﬁxo._m.omg = z &%
EER AP EHN°
LH.P. = Emmﬁ ................................... (3)

RKRESV IS H @AY s AR n~aBRREEBEANE {EESI XD VO EN
BEIN Y T HeH N #RBNHR AN

W=, HikuE ( S = Wetted surface sq. ft. R,=4# $i("i)
L=l By (V=8RR=-7K-erili’&EE (C = %

O ~EI1RZR\RH®

=1 N2

g B

B BENENE 1 HA{OCK" %RF | KCOO" #MRIMNI’ | LB~ =41l | OHOER’
NARPPCOR" RIKOOOER= MN[0 3 K% DRIAN K0t | XEHR =~
e (R NXRN="nNUDNY N=]C=276 =« XHREBRINE%m°

& Corresponding speed =23.18 X )\ me =25 knots,

Indicated horse power= 280001 x 25 e 52800

276

Bl K#ERNOE VB> A 2R ERNKEAm®

153 I.H.P.= 52800 X MNMHnEuo
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mm.-m RV F R d B e ¥ = W o= -
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: K $XFEBLIENERME IR I RMGH \ NESS

] DRARFEMAPED TR HEEE RO FREEHY DR 18T % n 2 1l AL ° BRI
BANRENHRRY [RewnAbh="Nwdn—] \REFHEI K< ¥ hKL°
BOIBRRIIK'O0ORN | KOO0 W MARAFHETR [Rew N X h="Nkw  N— ]| RE
, BR22° RABEAINTIAIR ) n 2RI BREEN » BIBEKLINZ QOO0E 1 & X
RERRHIITKOOONK AL | X"OOC0F 1 X A ERIHBAR I nang? Mo

ILH.P=52,899 x 18 ooom -=38,838

28,0008

M..,..
| © How much LH.P. will be necessary to drive a steamer 300 ft. long at a speed of 21 knot the

wetted skin being 13500 ft?., and the displacement 1950 tons.

3
| 11” In the formnla IIUM%M%I =a constant, assuming a constant of 262, find®* the H.P. to drive a

ship 300ft long 35% beam and 20f drauzht at 10 knots, if the co-efficient of fineness is 0.8

l11” A boat is 400’ x 40" x 26' co-efficient of fineness 0.7 and it is intended to steam at 10 knots, if

Bl



| C=260. culculate the I.H.P. of the engine from the formula.

B1* A vessel is 350’ X 34’ x 14' and co-efficient of fineness is 0.7 travelling at 12 knots, After a few

days, she has burnt 600 tons of coal. What is now her speed and I.H.P (putting admiralty constant
=260) .

_w YO ANKOR’ BZKS 9% HKA VBN~ SREEHOKH" K2R | HOA=’
BEILAAMREE &N (M1 —X] ~WRE~NHRKNEan®

£” Find the [.LH.P required to drive a twin screw steamer 500 ft-long at a speed of 23 knots, whose

wetted skin area is 40 000 sq-ft.

T T e ——— e W -

ORI T N PTEEN N rS

: H EWB\LE
FRER A RNERIENME N N 1SRN & X RNNS NN EEIK A WA fO

117 TR=a N (Slip)
[K=aaN] « (HER ENGLA K- EF\ %« BEESMAn Ky RN VA X W\ A
=% [N x=aN] (Real slip) MMREF&~X=nN] (Apparent slip) [%kRb—"N"K=NN]
(Negative slip) ~ 1| o EEE K °
BRREWE (Screw propeller) R % 4N EEX X 284 4 PO N B¥I8 (Screw) R Solid nut & m E#
AL L HEEN B O
RAFRRAREINL | EEX L w Solid nut £~ EARKEE (Pitch) REEEIX L wa ol NAKO

REEER Solid nut RWEEFEEX X w~ =30 ¢ AL EEME O i B PRI
HHEN KR (Slip) 1o B K NIEKO

BR



HO

S &~ [x=2nN] (Real slip)

SRS Y 4 L BAN I EERER A RANEEN R R IR~ "R
V,=(1—2)V Ngh 3KEH 4 ENEBELE NERAAC
_ 5 |
Slip=V, =V, =X X _(1—)\ |
2\ KB KE (Real slip) =1 s” B KR+ 7 ~~BrKER (Olp ratio) -1 & 3o

|y W AKC
(,__.nl..f_..

Real Slip ratio in 25 =" —1- X100

T mESN [ X =nN](Apparent slip)

L

ERNA J ~NEINNEEXR n 'R 33k o R NEEE ~ SRR I D NN > nE
KEN K A NER e T NN RENKE (Apparent slip) «1§» M~ KEHN of =%

RN EERN LS

| ., 60X NxP
Apparant slip=V, =V=—Fp_r——= A
: : fﬂanl v X 100
Apparent slip ratio In%>5, = V.

B~ [X=2N] (Real slip) 4 {8 8 (Positive) h=° SN ZB o [F | RENEBRK& ~
“R\NEHNEB RS K A R YBERN LS AP ¢ [N K=aN ]
| (Apparent slip) 1 @ (negative) =KX ¥ A° FEA RGN BERNEEK A0 4 X
AN A TN X =N ] (Real slip) nE 2% 37 )N K°
W [N =AN] &< A RENnEY N
i B (THE (Pitch) P o gzt (Propeller) =’ $¥%4 NER Z EZE g

ﬁ_ X (Speed of screw) R 10 Knots N = = x ” 1 ENEBE 1 11 Knots NRA WA =K A%
(BN KSAN] ARER=E < UNBE (B K=AN] § N ED°

Speed of propeller V= @WWU: X 60=10 knots

Speed of the ship V =11 knots

‘@ >vvmqn:n m_:u ratio = <.ﬁ l.< e 10—11

—_— ==0.1 or — 109,
<¢ 10 g

Real slip rrtio =V =3) = 10~(11=2)
Vs 10

=0.1 Oor 109

M

e




1]

m_.._. # R (Thrust)
#ﬁr»ﬁ%ﬁsiﬂymﬁty;wﬁfyoﬁﬂﬁ%?#zﬂbzvﬂﬁﬁﬁkﬁﬁfuomﬁw
mamANN S N SEMEs ANt m®Y (EREX HENSHIBIRAVARRRN
pdm =~ ERNGHNGIFNC
ﬁﬂ7%ﬁzw=pﬁmzﬁmﬂayﬁﬁzwﬁ&v#ﬁﬁzwmayﬂ%mzﬁmzwﬁ&b/:

I

(A)

EREER ~ VW« AR .

EELDR 0 ~REX L0 w&IHN =" | n 821K (Indicated thrust) «& > 2~ ¢ THEER
mgﬁ_: normal nr_.cmc .rﬂz °

T LR (Indicated thrust)

f —

MMﬂﬁ;lﬂﬁfHﬁa9mﬁﬁ=my#ﬂb+w$=»ﬂzxﬁk?!ya;ry.%_&»ﬁ
: g~ MK S A IR~ R REEEE ) B4 A wA - BRM>NERNEHEK A ¥ RN B
R( Indicated thrust) «BEX’ HBH~B>°

. _ LH.P.x33000x60 _ LH.P.x326

6080

P=Pitch N=Revolution V=_rXNx060
‘-m“ <nquﬁ mmunnn_ in knoteeevesess mnm.wos

V =Screw speed in knot......Sothern
REER KK » = v H{I < e

Tndicated thrust s Mean pressure in lbs x twice the stroke in ft
Pitch in ft

Indicated thrust = B s 33000 H.E.w. |
Pitch in feet X revolutions per minute,

—

L2 K DHEER (Mean normal thrust)

K OHEER (Mean normal thrust) « { SRR 0 ~ REREMEE L 4T 4 ~ K1 A

¥ N heC BEEE ) SORAG (thrust bearing) E X R H+EnEY N ° B A BB FEL L HH%
B3R (Effective horse power) = §E#2.R (Indicated horse power) = ~ REMEERE (General efficiency )
En@ES® HE KR IEKREN®

S

— —



|
|
*.
|
*
_
|
¢

WHE

B O#EERAHEKENRED°
Mean normal thrust = X 3% xE
fod (SRKEERE A LEKERNER 1 § K DR ERICHER )
_ ™ 30 - X )

Fli .38

BE[2—vv] #EH

FHBHANIE 7 A € LR R RR R 0.77
MEthFEMR 7 2 v =/ 0.75
Hh SRR GRS 7 A = v R R 0.71

AP B 7 A 2 v 3 5 T AR P B

B e $E 0~ BES I BEK LK
S ¢ ER RN R ¢ BEMK T REiIn (Propeller race) N [3— X |« EE N % -\ B

BN [XaaN] NI B 1B a=° EMRENA DA BHS MY —x | 1 {NRE= o
PR N D BN IXRREESEEE 0 R DAEERC Y wah D {ER R RN Y [ —
K] sl [K=annN] =~ EREgeN°

FREEN [>—x ] (Propeller race) 1 f-{HBEN~ %1 > Nk~ FEEIEE 1 K Disc area m =
Poss area mBED a2 w~ n§hN°

[ =X ~ IR 1 SRR RS ~ BRI ) EEE X A NN B L EBA D~ A K[

K] EANREN A BPORNRM - GREPE~ B~  NERNEREIX A W AR D e W ERS TR
I g [ =« ] nho i ¥~ MEX W R ="
50 RN N °

. Jet propeller ~ $#R
Jet propeller { @RI NBIERIFHK A WA AI THAERIE B n¥<©

- X (V=V) or X .
R H=——(Vi-V) or AV (V,~V)

W=




W =Weiget of water pumpped in Ibs per sec.
w =Weight of water in lbs/ft?

V, =Jet water speed in ft per sec.

V =Ship speed per in ft sec.

A =Sectional area of jet water in ft3

g = Acceleration due to gravity in ft. per sec?.

S BfRguok (Screw propeller) ~ R (Thrust)

|

BEREMEE (Screw) R K~ HHKC
i 71 G,E.zmc.hmrxmﬁ,lziﬂ i%oM? x(V,=V)=2AV(V,-V)

P HHumﬁnW in ft.

_
. N =No. of rev. per min.

& -
A =Sectional area of race in sq. ft.

V =Ship speed in ft[sec.
V ,=Projected water speed from propeller in ft fsec = HWHM.

.J_ W =Weight of water projected in lbs per sec. Hs.ZWM.?
| g = Acceleration due to gravity in ft. per sec?.
w =Weight of water in lbs/fts.
4
! ¥ =

MBI —9 )+ Saph i | LK (%< ~EENHESVEESN="#R | SN =

ERABRNE®

In the formula thrust=2 V A (V,=V)
, . 14%0080
V = e 23.6 ft[sec.

V, = 236X ;m%%zluo.mo ft/sec.

A =0.7854{16% = 3,52)=0.7854(256 — 12.25 )=191 ft?
*  Thrust=2 x 2686 x 191 x (26.86 —23.6)=33449.3 in lbs,
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SOALS OFSPEED IN AINOTS,

m\ #ReER (Thrust horse power)
_ ﬁﬂﬁ.ﬂﬁﬁﬁ.ﬂ?ﬁ.ﬂ:ﬂiyﬂwet/fﬂ:\ ﬁ/iﬂﬁ/myo

wxr (D*=d?)xV (V,=-v)xv 4 gp _TxVx6080 TxV

H.P.=
3 g X4 550 33000 x 60 326

V', =Projected water speed from propeller in ft/sec,
__ v =35hip’s speed in ft[sec. D =Diameter of screw in ft
T =Thrust in lbs V =Ship speed in knots das ¥ " Boss in ft
w =Weight of water in lbs/ft?
g =Acceleration due to gravity in ft/sec?.
The mass of sea water projected per second H!Ml (D2-d?)xV, .PMIH 1.571(D?=d2)x V,
The thrust in lbs=1.571'D2=d?)xV ,x(V,-v)
The work done of propeller in ft lbsfsec=1.571(D?-d2)xV, ,x(V,=v)xvVv

1.571(D?* =d2)x V, x(V,=v)xvx60

Thrust horse power =
33000

| _ 1571 x(D?2=d?)xV, x(V,=v)xv
550
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11” Find the screw thrust when the ship is going 10 knots, pitch of propeller 20 feet, diameter 16

- e

— -

feet, and revolution 60 per minute. The boss may be taken as being 3 feet in dia.
[1]*  The speed of a ship is 12 knots. There is 1095 slip, and you are required to find the thrust
on the shaft, when the diameter of propeller is 17 feet and the boss is 3 feet 6 inch in diameter.
BI” If the propeller is 16 ft. dia. with the boss of 3 ft. 6ins. dia. and the speed of the ship is 12

knots with 1094 slip, find the revolution for the pitch of 18 ft. & estimate the thrust horse

power,

o
=

% W MR

" |
.._L & i | E% 1

SEnEEA Y RN MR- ERAERNNL | RE~ Ml WD. { < EN°
W.D.=2 V,A(V,=V)V

2V,A(V,~V)=Screw thrnst in lbs

V' =Ship speed in ft/sec.

V,=Screw speed in ft/sec.
1 | A =Area of propeller race in ft?
| | HEr KRR E N [ A% — | (SR~ [ > —x | (Propeller race) o i< 2B
| WA AREN R OERS D N DR EEA D nENEEK A R [d—K]
(Propeller race) mB@E¥ > 4 A @~ [ H « X % ~_! (Kinetic energy) =« > [d—X | 1 WEX
| ANRNAY R st @A [He L%~ ] TE. { N EBAHEHEK L n = nip®

E#, [24rx—] KE. usﬁ»@m..éu =V, A(V,=V)s

T.E. =2V,A(V,=V)V+V,A(V,=V)3
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ﬁ%ﬁzﬂﬁﬁﬁ%amﬁvtaﬁ$ﬁLrzfﬁ;ayﬁéﬂzﬁwﬁlpﬁé.b;wfrw%
"N E, =87

A 2V, A(V,-V)V 2V

K, = 5 N

_ VAV, =V)V+ VAV, =V)F  (V(=V)+2V
ﬁiami<¥hgﬁﬂm#xﬁ;yvf_frwfzy,r:ﬁ_byﬁﬁﬂ;ayiffva&
Lmﬁ?ﬁﬁ#Mﬂmﬁva7miﬁ?ﬁ£%;ﬁmvvﬂwéﬁxﬁw¥l_?MEﬂwaw¥,

TN Y S MR v AR RPN RARAKENRY AT
s PELP:
E»=SHP

SRR~ Rk S REE (Propeller efficiency) ~1N°

m

r.n_m. #E2P R (wake gain)
[N uLF._ 8 4 S EREE 0 m o NN T RIS A °
S HBNEREN Z By o~ g@#Rn= v EBEIXZLN 4 EEs P EARRERA
DENN
i #ﬁ%zﬂﬁ#i#&ﬂﬂ?ﬁﬁﬁfiiz%&zmﬁa9eﬁﬁﬁ¥ﬁﬁzw%»ifwﬁﬂ
K X TN D AEMRRAHR ST

194 88 0 BRIRESE s RE CRK A RAHEBBYN S nEEPE (Wake gain) § n R
$ISH L ¥R ES (Thrust deduction) ~ign°

88~ B0 D SRR K ABI ngK” NG (Following wake) =N 4 « 4 4 55 ot
HABRIBAWSN I DAHER I BE-RBEFE- 1 HNA I HyEEK®

REBEIVEHA A [Hxx%—] N | BREBEEN A VB o8 $F ) n B4 D #R
NERXKANINN A RNGEBER (Wake gain) «X° [N p—t | SIS nSEsmin 22 g iz s )
~ERREBEX AN I NRERNNLC

EENHARNE~HR V ABRNED oV « » T SHus DGR FREEX AN AL ES
Re~BEX V, {1 V,=(1=-2)V 2 K}°

[N B - ] m&ﬁ@uwm}*ﬁ_ﬂ? oV, =~ >@EERHMR V, n Vy=V-0oV, h

<u =14® £ Y°

5 MNEEEE (Wake fraction) o m &Mk (Wake percentage) [«f nNEERE (Wake gain
factor) LNy AEBERNALC i

w V V -

o -

¢ — =[4w
I+ w V, V(i-2) 1-z +

FRRABNER n ANBEREN A I KO AaBRAERRNERIERNEEK” Luke
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Single screw &= —0.2+0.55 Black co-efficient.

Twin " €= = 0,05 + 0.5 n

_mwwmaarun/ua

oy 2 2200 ¢ o A~ oENRENFLAHBNERS” NANERES ( Augmented resistance)
+ il N R S SEBA-IARRRRENNA
A.aw_,, HM%HW%HEHW&E I m AR 1 RBN AR AERAN X nBANRBBAN 1 R
AgER«K 3% T-R {MEEBN A TEO R ARR-HAT
N~ ER\ER (Thrust deduction) =& B ~HRBWNEL ¥
T—=R=tT R=T(1-t)
i an (1-t) mEREBAEK (Thrust deduction factor) -« N °

J
B’ 8w R (Effective horse power) ..
[ﬁﬁaﬁjaﬁ&am?m~HMEﬁaﬁmzw;Ezwﬁﬁyﬁmyﬂiayfm;#ﬁaﬁMﬂ

Efrd3RNNy’ 2 NNERER (Effective horse power) 8K © ERER 1 FaEne -

Tﬁb#ﬁﬁm$r/ﬁiﬁ?#ﬁﬁﬁﬂ=ivawe;;Hﬁzy%;fyo
- EHP.=PHP.x(1-t) (14w)

WR R
ERER  MERTR ARG ERERE ~ B RN KS S ¥ WN RN ) SRR
CRERERCNHN KO TN BEARBREN KK 12 1AL A A RRen ERSE

(Hull efficiency) « 8% © #8 1 < A SREEE « SRERE ERS 1 Fgax o

E.H.P.
PHP, —(1=t (1+)

M_W_.. BT | RBW (General efficiency )
Emwﬁﬁkzﬁg?%yfﬂa;ﬁwyﬂ&=ﬁamﬁ;wﬁﬁﬁrrrwzfrw,
BER-CRER « \ On @wmss . | BRI (General efficiency) R 4 #8348 (Propulsive efficien
QV»Ry,#ﬁ&mfﬁﬁﬂsﬁmﬂymazwiﬁéyiz*;fyo
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RIEBREHE WERNEHK XA \RE

SREFE EEXER @ N
InB=2]| (KEHRE)| s—9)
JH% u v.ﬂ | OC | OO
T MoxaN3nadNJANNL ] SaEa |11 % X
|
HERRIKRSNAEE~ XS n =AY
B4 (Dead load friction) | (2% ) b
U HEESEE EX8$EREES~L8 | 2 nras ] oEex | B
IR K X L (Air pump & ete working )
U EEn XS @x I X AEEEEamx || )] A’
HiIS~ & (Working load friction)
. : = T |
“mAm.www.\ﬂ C o kKO b
} S.H.P. g - . A
LEIN =THP (Mehcanicai efficiency) 67.19 86.9; 05 9%
S . -
B REVENEESARMSROP 0 =FHRY | 11 () ,
.. g O ES)] (=,
Bt RIS ~ & (Loss at propeller by blade) .ﬁ:..n%/m | RS 1]
§ FRAEXA IHE> s RB I ®EY R Crnn ‘
[H %X %~ ] (Loss by ship) |
FLHP | (ERRRERDR L ) WEN | RO | R
ezl (= MMW (Propeller efficiency ) 80.89; 79.9% 70%
£ Loss augmentation of resistance allowing for | 7 BERY 171
gain due to following wake) (|HEEK] (E+) (E)
.ﬁﬁm,:w.vﬂ =<7 K1 {E"1]
. E.H.P. . ,
m .m.,u, w $ H[.,._...Ii._—.u. ﬁmcz ﬁanﬁﬁznu\v Mm..ﬂ%\h WN.@& @m o
e T ) | _ et
o = =D -( Propulsive cfficiency ) 38.7% 53.% 64.2%
it |
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Scotch Boilers

Reciprocating engines, Vacuum Ibs/I.H.P. /hour
Boiler pressure

with coal

200250 25271 1.6

K¥
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Scotch Boilers
Reciprocating engines, Vacuum 1bs/1.H.P.|/hour
Boiler pressure
with oil 200~ 280 25!~z .o
- * ——
| Water tube Boilers |
Geared turbines, Vacuum - lbs/L.H.P./hour
Boiler pressure
with. o1} 250~ 300 28.5" 1.0
| :
Four cycle Diesel engine 0.42
Two cycle Diesel engine 0.44
Still engine 0.375
; . Aerens fuel consumption/H.P./hour
) where :—
4 Ceeveesfuel " /hour =LH.P.x A

._ W MR ~¥E
m : R L RN BEXLAHABIAY A" A0 CEE TR BRNNE 1 BENHEL 0 m=

IR nenge
LHP.0oV8 or CooVBusereaseeess (1) V=% H(EN) C=pr BRE (&)
| 0" HRTE WL QT
M HRERRBED aBLABRL [RewNAh=" Nkw i n—] NHRE | A ALK B B
ﬂ B LR EL B VEE | K NI K LB
_ L.HP.coD8 or CooD#.ce0vere es(2) D= #EKuE B
! (ERER B A EAN TR WA D)
!

W ORE RPN
HERE | AN HERIEER I BEKYRN S LN NEEE B 1 & SLEa 0 B
NN Y B
BV S on N v sdassbsvecantnt (3) N = [5] § 8% |
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Fig. 16
Indicated horse-power and speed
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1A.. A vessel of 3000 H.P, goes 1 5§ knots. The owners require mzo:u.mn vessel to steam 17 knots,

and have 20 per cent, more displacement. What would be the horse-power of the new vessel ?

h
*
-
_
_
wf b_monoaﬁmnnﬁrm.nosmsavmo:*.9._&ngoémmm_m.
| Sol ; —

_

|

:

Using the expression I.H.P.co D3V 3

Ty

~ LH.P. of the 2nd vessel Q..mUv.mt 173

|
__ LH.P. of the 15t vesss] D3 158

: ILH.P. of the 2nd vessel

_3000x% (1.2D)8 x 173
| Umx_mu

_# _ 3000%(1.2)8x 172
_ S,
e

W1l %8 ¥ W % .
wl e § 1%

g N+
PR HNEERN
| ®KEEH (Jet Propeller)
| # &gt  (Paddle Propeller)

| © BRI (Screw Propeller)
| #< =2 h~x—g@xt (Voith Schneider Propeller)

..M

w
i
i
F -,

____ m % (Jet Propeller)
_ R ¢ R R e e
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Fig.

RREHR\EREBHH~N 8N

W w

W=Weight of water pumped in lbs per sec,
w=Weight of water in lbs/ft.®

V =Jet water speed in ft. per sec,
v=>5hip’s speed in ft. per sec.

A =Sectional area of jet in ft.2

g = Acceleration due to gravity in ft, per sec.?

1" Fshss (Paddle Propeller)
ZEHELE | SELSAH RN | ST IEERD AR A o > NBFRE {0 B
MK ©

YR

R



- — " E
¥ —
——
.

THEH\H#HRERENR>®

W oW, e
ol =—(V=v) = Z-AV(V-v)

W =Weight of water pumped in lbs per sec.

T — e

w=Weight of water in lbs per {3 .

V =Linear velocity of paddle in ft. per scc.
v=SHip’s speed in ft. per sec.

A = Effective area of paddle in {2

L J

@ = Acceleration due to gravity in ft. per sec.

m.. B4 syde (Screw propeller)
MRS R | TE\N S 2
BN BN N SR RE
SEARE ) m A RENRR
(B ESE AN n =N
EnEHIAWS AR nAIY

; BN ER PN

|
*
!
|

Fig. 20.
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W =Weight of water projected in lbs per sec.

w=Weight of water in lbs per {3
.Puummwao:m_ area of race in {2
P=Pitch of screw in ft.
N =No. of revolution per min,
, V =Speed of projected water in ft. per sec.
_ v=>Ship’s speed in ft. per sec.

g = Acceleration due to gravity in ft. per sec.?

_
W m [ ) A hein— ] #8028 (Voith Schneider propeller)

_ s R FEAFAROE\EE DEX AER\EEEED~MniT>” H~ Feathering
w_ motion ™ 48 EEX XA 0 =0 A ARED \REANERN vEN I ARFIBH R v BEK
| WEMEBA WA R ) ANNREY DB NREIR PIKN

1._'
L 1T o
T L VAR (I

& -_‘h';.

Fig. 21.
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stpent S RESER 1 2FE 0 n A nERY X [ R K J(Boss) «” KIINGFERE IR
FXANREERNH (Blade) m=hx° (&I ]+1 [ENE)

HiBrR < ENSAEMEA 2 m 4348 (Right handed screw) B EH EFAEEN > A ndgR

8 P
S % B
¥ o
5 e B
® & B
.m.m..m
e —
i
ONCECRD,

(Left handed screw) «fiin " QB8 | EU\BEor Bn Q1 D= HEi Q1 DY’ E>aE
1 EY A REREYE \FLEWNERIE (Helicalsurface) ~fun °

MER\BERNR I FAR\En B (Leading edge) [X#HE ~ %™ ¥ (Following edge) «fun ®

11" SR~ B 1
RSt L RN RN
T | EHREMR (Solid screw propeller)
I pPomeiiessh (Loose or Detachable bladed screw propeller)
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D=Dia. of required propellar.
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d=Dia. of model propeller,

LH.P.=LH.P- of required propeller,

T -
-

i.h.p.=1.H.P. of model propeller.

V =5hip’s speed with required propeller.
v=>S5hip’s speed with model propeller.
N =Revolution of required propeller,
n=Revolution of model propeller.

R m =8 w A THK"
(Seaton P. B. 206 page Rule 186a)

(B)

M Propeller thrust in lbs per Screw=2AV (V =V ) cecrureaece (1)
| Work done per minute=2AV ,(V, = V)XV X60:scersrrrrness (2)
E.H.P, (eflective horse power) = 120X AV:(V, = V)V
33000 s
| ___AV(V,=-V)V
_ 275

EHEREN o =X 2%

AV,(V,=V)V
H-E-Hv-“ 5 R B aateiiesesindstasreds saBens
275 E, (3)
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m_ Where 2=0.2C, 4 Sereeecees for twin screw
; x=0,18C, 4SS eeeee for single and center screw of 3 screw ship
mn..<d..< =slip

d

C,e-+---Prismatic co-efficient

N ......No. of revolution per minute.

P ......Pitch of screw in ft.
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LH.Y. 450
z(l—z) 4 PxN )?

Dia. of Screw in ft=

— i e e e i i e P A T e i i A, W e .

“ mOD_O L.MOIM “
K 0.2655(1 —0.2655) xn :nov _m..ﬁ.?.

(€)

W m == 3 RiIM

Dia. of screw in ft=Z xC, x )\ ,u.ﬂ.w. (Seaton P, B page 206 Rule 186b)

C,=Prismatic co-efficient N=DNo. of revolution per minute,
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A. Towing model in experimented tank.
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Fig. 3.

Repairing of corroded blade

ffects of rotation of the screw on shafting.

-
il

E

Fig. 4.

Position of the screw.
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