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Jictionary o Ip Hydrodynamics
* 10th International Towing Tank Committee (ITTC) manIIMIpOoBasa IOATOTOBKY
CAOBApP:A TEPMHUHOB ¥ 0003HAUYEHUN KOPAOEABHOU THAPOMEXAHUKH, PA00TA HAA

KOTOPBIM Ipoaoakaercs ¢ 1975 roaa o ceit AeHb.

* B kagectBe ocHOBHOI(TA0OaABHOM) B I'TTC mpuHATa IIpaBOCTOPOHHSAA ACKAPTOBA
CHCTEMA KOOPAHHAT.
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shaft axis
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U BcE TO Tam
7 (downward) PYCCKH
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ictionary of Ship Hydrodynamics

* AA OIHCAaHUSA TEOMETPUHM ABIKHTEAECH AOITYCKAETCA
IIpUMEHEHNE AOKAaABHBIX (a local reference frame)

CICTEM KOOPAWHAT, K IIPHUMEPY,
(IT0OKa3aHO KPACHEHBKHM)
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Global frame
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Manganese bronze
Nickel manganese bronze
Nickel aluminum bronze
CF-4 Stainless steel

Rake

N

Figure 11.5 Solid propeller

LypeHko HO.W.

Radius

_

T

1) Trailing edge\Buixonsimas kpomia

2) Face \narneraiomas nosepxsocrs

3) Fillet area \raareas kopus nonactu

4) Hub or Boss\Crynuua

5) Hub or Boss Cap\O6rexarens crynumpr
6) Leading edge\Bxonsimas kpomia

7) Back \zacacwisaromas nosepxnocts

8) Propeller shaft \I'peguoii saer
9) Stern tube bearing 2

10) Stern tube 6
| 1 ;
T
. ) .
3 9
s 4 10
5

Teopwus lzdpa61:|'ﬂ-/“S'\hip Propulsion| 26



Kadcdenpa «KopabnecrpoeHue n cBapka>» -Maritime Education & Training

by D MacPherson

ate 16.1020.. = |today - |

by D MacPherson

ate 16.1020.. = |today = |

g# SAMPBS

PropCad 2005 o-4 AT N -
fiew Tools Help
3 5 0% unsfn |
rincipal Data [
- 3-/1 Mmoaesib rpeOHOr0 BUHTA
) o
Viﬁizoooo - ®
ler A n @
T -
AR 0,650 .=
gle 13,7 deg
(3
T va—
2 20X20%4.65 Aad
ale 1:4
-a]

e

Rotation: X| 280 v| 13 @) v | Color: Obj[Bronze v Brod|Yelow ¥

3D View | CAD View

LypeHko 10.W. Teopwus kopabns/ Ship Propulsion 27




Kadeppa «KopabnecrpoeHue u cBapka»

(L ETENI NI ey
- ———p

T ORI IRV e ey ) ¥ 5
—— ——r‘— ——fr WBra s
B sl
¥ i M.

-Maritime Education & Training

CCUCTI TR (IR PR CLTR b b Fa i e NE

) 4

i3

Bravosirgap sprauk

(03
AL

Il

Yoaoanoe conenne no nunne miito b MORt i

SR VTS FEVR NI AN R NN VTR TR

(rierdlogine

Kowvernoenrs 1035

Yeprex rpebuoro BuHTa

LlypeHko 10.U.

Teopusa kopa6ns/ Ship Propulsion’ 28




Kadeppa «KopabnecrpoeHue u cBapka» -Maritime Education & Training

Y
~Section reference point |

Cedenne COOCHBIM IUJIHHIAPOM Chord line

@

p— e —al \ / /"
s — i N 1

X g = h S LE
TE R

s T W——
.
= J

—— ] T
Chord Line

r‘j‘ -

Camber

Thickness

LypeHko 10.W. Teopwus kopabns/ Ship Propulsion’ 29




Kadeppa «KopabnecrpoeHue u cBapka» -Maritime Education & Training

. :;-a.cnx:ytphgﬂlt (52750108

Fib Ecw |
Cede £30%

Prncipal Data

CeuyeHne COOCHBIMHU IUJIMHAPAM

~ Y| Color Ubr [Eence :\ diq1 [l uo .f]
1wl | T A
' e | _p_i = eoms

e
LypeHko HO.WU. Teopusa kopaonsa/ Ship Propulsion' 30



Kadeppa «KopabnecrpoeHue u cBapka» -Maritime Education & Training
|

e Pacnpenesenue npoduieu nmo pajnycy BUHTA
[

Sww ongk 157 g

Wotsiom: x| 138 v| 3% i" Color: Ubx [Bronze w | digl|vaky -
3 Vien

1621
X = =t noms

Teopua kopaonsa/ Ship Propulsion’ 31




Kadeppa «KopabnecrpoeHue u cBapka»

-Maritime Education & Training

Propeller Plane

N x

Pitch helix

)]

."'.

[R

LlypeHko 10.U.

“—— SRP

i

Intersection between Generator Line
and pitch helix at the considered radius

Teopusa kopa6ns/ Ship Propulsion’ 32




Kadeppa «KopabnecrpoeHue u cBapka» -Maritime Education & Training

Referenc_.e pointof blade A\ X s Pitch angle
root section and . /7/r of section
propeller reference line P // H at radius r
N / ///‘ : b o)
\. / // \Blade rootsection
\ //// /
Propeller plane Y _ Bl /
: < 6% P
1 4 Plane of rotation ™ i ,>§/Z S
i, g
LA 2 3
// //,/ //
77
V7 v
/4,// e
Rake (iG) 7
- A 1 1
/ /Intersection of generator line
 and cylinder at radius r
Total Yy
rake (iT) ! &
Blade section 3
at radius r /
Skew induced \! /;/7]/ @gj: Plane containing shaft axis
rake (iS) W *\\;0 and propeller reference line
v/
// S
- d
Y i

fs = skew angle

i ro
vy /4 / = = -
4
/7L
/ Intersection of blade

reference line (locus of blade
section reference points)
and cylinder atradius r

LypeHko 10.W. Teopwus kopabns/ Ship Propulsion’ 33




Kadeppa «KopabnecrpoeHue u cBapka» -Maritime Education & Training

Propeller Reference Line

Projcctlon of Generating Line

%
HL _ CS | _

CTE CLE

LypeHko 10.W. Teopwus kopabns/ Ship Propulsion' 34




Kadeppa «KopabnecrpoeHue u cBapka»

LlypeHko 10.U.

JIlnamer

#

| —

-Maritime Education & Training

PbI CTYIUIBI

A Z

_—

\

)

Teopwus kopabns/ Ship Propulsion

35



Kadeppa «KopabnecrpoeHue u cBapka» -Maritime Education & Training

IIpoxosibHBIE pa3Mepbl CTYNHUIIBI

L

[

N\
T

o
| —

lha Iht
1h

LypeHko 10.W. Teopwus kopa6bns/ Ship Propulsion' 36




Kadeppa «KopabnecrpoeHue u cBapka» -Maritime Education & Training

BXOIIHIIIZIH N BbIXOJAIIIA KPOMKH JIOIIACTH BUHTA

irection of rotation

Blade tip \ -
e o

/ Leading edge
o
/ )

1""&.4 1
e ey e "
I'railing edge Y )

l'.l!.

"l'l

Teopusa kopa6ns/ Ship Propulsion’ 37

LlypeHko 10.U.




Kadcdenpa «KopabnecrpoeHue n cBapka>» -Maritime Education & Training
[ Screw propeller (IIoBepXHOCTH BUHTA) .
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ITOBEpXHOCTH I'PEOHOI0 BUHTA

e

Harxnerammasi moBepxXHoOCTb

Pressure side
Face

Forward

—
—

X

3acacniBaoIas
IMOBEPXHOCTDH

Suction side
Back

Teopusa kopa6ns/ Ship Propulsion’ 39




Kadeppa «KopabnecrpoeHue u cBapka» -Maritime Education & Training

e OcHOBHAA AMHUA - AMTHMA, HepﬂeHAI/IKYAHpHaH OCH BaAad

* (propeller reference line or directrix).

Blade reference line Propeller reference and
generator lines

Generator line

/I Propeller reference line
| (Directrix, Spindle Axis)

Blade reference line

1z 12
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Generator line: The line formed by intersection of the pitch helices and the plane
containing the shaft axis and propeller reference line.

e OOpasyromiaga — AHHHA IIEPECEYCHUA HOMHHAABHOM BUHTOBOU IIOBEPXHOCTH
IIPOAOABHON ITAOCKOCTBIO XZ.

Blade reference fine Propeller re_zference and
, generator lines

’ I Generator line W

\ e Propeller reference line
A . (Directrix, Spindle Axis)

Blade reference line
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The aerofoil sections which together comprise the blade of a propeller are

defined on the surfaces of cylinders whose axes are concentric with the shaft
axis.

ITpoduan — ceyeHnA AOIACTH COOCHBIMH [TUAUTHAPAMU

. _ Helical line
Cylindrical surface

LlypeHko 10.U.
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* Face: The side of a propeller blade which faces downstream during ahead
motion is called face or pressure side (when viewed from aft of a ship to the bow
the seen side of a propeller blade is called face or pressure side).

e Harneraromasa moBepxHOCTb

o Helical line
Cylindrical surface
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* Back: The side of a propeller blade which faces generally direction of ahea
motion is called back or suction side (when viewed from aft of a ship to the bow
the unseen side of a propeller blade is called back or suction side).

* 3acacpIBarOIIasA IOBEPXHOCTH

; _ Helical line
Cylindrical surface
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/ ~
’ /\ _L-—’)-('
! I \ /'
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~ 7

Blade section
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* Leading Edge: When the propeller rotating the edge piercing water is called
leading edge.

*__Kpomka, mepBoii BxoaAmiasa B BOAY, HA3bIBA€TCA BXOAAILEH

e Helical line
Cylindrical surface
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* Trailing Edge: When the propeller rotating the edge trailing the leading edge is
called trailing edge.

* _ Beixoasamaa kpomka!

: . Helical line
Cylindricai-surface

// e __\ e
! r/\‘ | X
/
|\ | X
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\ 7
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Propeller disk, looking forward

(Jluck BUHTA)
Propeller radius

Paauyc BuHTA
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* Ecam T1ouka P, Aerxamaa Ha IIOBEPXHOCTH IIMAMHAPA pPaAHyca t HAYHET
OAHOBPEMEHHO ABHUIAaTHCA BAOAB OCH X OT HAa4YaABHOM TOUYKH Po m Bpamarbcsa
BOKPYT 3TOM OCH, TO IIOAYYHUM ITMAMHAPUIECKYIO CITUPAAB.

\ e~/

X 8] P2
6=tan"' 2_ Py
Y Zwr 0
o L = P S
Z o
| V4

(b}
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* IITarom BunTOBOM AMHNHU P (Pitch) Ha3pIBarOT IPOAOABHOE IIEpEMELICHUE
TOYKHU 32 0OAUH o0oporT (360 rpasycos).

f=— Pitch (p) —| p,,

J

(a)

0=tan~" _E_

| -4
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* ITlarossrii yroa:

* The distance moved forward by the helical line during this revolution is P and
the helix angle is given by:

t=— Pitch [p) —=| p,,

A

@ = tan | L—

(a)
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Kadeppa «KopabnecrpoeHue u cBapka» -Maritime Education & Training

e Skew/ fsp
CABAEBUAHOCTD / 7

* It is the angle between '
the mid-chord

position of a section
and the directrix (0s).

* The propeller skew
angle (Osp) is defined
as the greatest angle
measured at the shaft
centre line which can
be drawn between
lines passing from the
shaft centreline
through the mid chord
position of any two

~—
Y

(Projected view)

sections.
Z Y Distance CD = rl¢(x)
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* (CabAeBHUAHOCTH OBIBAET ABYX THIIOB:
* i- C6arancupoBannaa: Directrix mepecekaeT CpPEeAHIOIO AMHHUIO ABAKABI.

* ii- Biased skew (Co ckocom): Directrix mepecexkaeT CpeAHIOIO AMHUIO OAHAKABI
HAM HE IIepeceKaeT Booomie

Biased skew
design

Balanced skew
design
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a0J1eBUAHbIE I'PeOHbIC BUHTDI

JlomacTu pa3Hoi cadJeBUIHOCTH
Ilpeumyiecrea

- YMeHbIlIeHHEe B3AUMOACHCTBUS
MeEKAY BUHTOM M pyJieM.

-YMEHbIICHHE IIYyMa, MyJIbCalui
JABJICHUA U BUOpanuu
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* The displacement from the propeller plane to the generator line in the direction

of the shaft axis is called rake (Haxaon aomactm). The propeller rake is
divided into two components: generator line rake and skew induced rake.

i,(ry=i.(ry+i (r)
i (r)=r6d_ tan(@ )

Forward Rake

Ve \_—~ Blade with
"\ no rake

Generator line

Aft Rake —

EOutiine of Blade
with Rake
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3aru0 kpas JIOIacTu
\ |

Tip rake

| e conventional Lips tip rake
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* AAd onMCaHUA BUHTA UCHOAB3YIOT IATh KOHTYPOB U
COOTBETCTBYIOIIUX ITAOILIAAEN:

1. Disc outline (area) (A0) Awmck BUHTA (IIAOIIIAAB)

2. Projected outline (Ap) HopmasbHaa npoektima

3. Developed outline (Ap) Pa3sBepHyTas npoeKima
(cIIoAB3yeTCA PEAKO)

4. Expanded outline (Ae) CopamaenHas

IIOBEPXHOCTH

5. Swept outline (As) OMmeTaeMaa MOBEPXHOCTH

(ACK BUHTA 32
NCKAFOUEHHUEM IPOEKIINU CTYITUIIBI)
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IlocTpoeHue pa3zBepHYTOU NPOEKIIUHU BPYIHYIO
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Figure 3.14 Holst’s propeller drawing method
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BbIUVMICAEHUWE ITAOIITAAUN AE
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Propeller series CEPMH I'PEBHbBIX BIHTOB

Table 6.3 Fixed pitch, non-ducted propeller series summary

Series Number of Range of parameters D(mm) ry/R  Cavitation ~ Nofes
propellers data
in series 74 Ae /Ao P/D available
Wageningen ~120) 2-1 0.3-1.05 0.6-1.4 250 0.169 No Four-bladed
B-series propeller has
non-constant
pitch dist
Au-series 34 4-7 0.4-0.758 05-12 250 0.180 No
Gawn-series 37 3 0.2-1.1 04-2.0 508 0.200  No
KCA-series ~30 3 0.5-1.25 0.6-2.0 406 0.200  Yes
Ma-series 32 Jand ) 0.75-1.20 1.0-145 250 0.190  Yes
Newton-Rader 12 3 0.5-1.0 1.05-2.08 254 0.167 Yes
series
KCD-series 24 3-6 0.587 Principal  0.6-1.6 406 0.200  Yes Propellers not
(mainly 4)  0.44-0.8 geosyms
Meridian series 20 6 0.45-1.05 04-12 305 0.185 Yes Propellers not
geosyms

LlypeHko 10.U.

Teopwus kopabns/ Ship Propulsion' 64




| Kadenpa «Kopabnectpoewne w ceapka»  -Maritime Education & Training
Kunemarnka rpeOHOro BUHTA

\
U, (r)
Iy Us ()
= \
el(r)

Chord line extended

Moy (r B
%(ne) 0{[’)

B(r.g)

l t}
(or-Vi (r.8)) /

MHOroyroJibHUK CKOpocTeil rpeOHOro BUHTA

Bi(r.8)

LypeHko 10.W. Teopwus kopabns/ Ship Propulsion' 65




Kadeppa «KopabnecrpoeHue u cBapka» -Maritime Education & Training

e [Tomarua IHAT'A u IITAT'OBOI 'O YI'AA BuHTA:

® 0y 1s the effective pitch angle of the propeller
® 0, or O 1s the geometric pitch angle of the propeller
e [3; 1s the hydrodynamic pitch angle

e « 1s the angle of attack of section
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¢ Nose-tail pitch: TEOMETPUUECKHWU IIIAT The straight line connecting the
extremities of the mean line or nose and tail of a propeller blade is called
nose-tail pitch line The section angles of attack are defined to the nose-tail line.
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¢ Face pitch: IITAT HATHETAIOIIIEN ITOBEPXHOCTHU The face pitch line
is basically a tangent to section’s pressure side surface and you can draw so
many lines to the pressure side. Therefore its definition is not clear. It is rarely
used but it can be seen in older drawings like Wageningen B series.
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e Effective or no-lift pitch: IIIAT HYAEBON ITOABEMHOWM CHABI
ITPODHMAA It is the pitch line of the section corresponding to aerodynamic
no-lift line which results zero lift.

TE
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¢ Hydrodynamic pitch THAPOAMHAMMWUECKHWMU IIAT : The hydrodynamic
pitch angle (i) is the pitch angle at which the incident flow encounters the
blade section.

* DPitch values at different radii are called radial pitch distribution.
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e Slip & Slip Ratio/ Cxoab>keHrie 1 OTHOCHTEABHOE CKOABIKEHUE

Pitch p

~lllLI X

\ 2
W
|

or V SXpXN

pxn

o e V
The apparent slip ratio : 5, - 2L R

The real slip ratio
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