SCREW PROPELLERS – APPLICATIONS1-
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	Z=
	3

	r/R
	c(m)
	SM
	c(m)*SM
	
	D(m)=
	4

	0.2
	1.477
	1
	1.477
	
	R(m)=
	2

	0.3
	1.658
	4
	6.632
	
	h=0.1R
	0.2

	0.4
	1.808
	2
	3.616
	
	
	

	0.5
	1.917
	4
	7.668
	
	
	

	0.6
	1.976
	2
	3.952
	
	
	

	0.7
	1.959
	4
	7.836
	
	
	

	0.8
	1.834
	2
	3.668
	
	
	

	0.9
	1.497
	4
	5.988
	
	
	

	1
	0
	1
	0
	
	
	

	
	
	sum
	40.837
	
	
	

	
	
	h=
	0.2
	
	
	

	
	area=
	h/3*sum=
	2.722467
	m2
	
	

	
	disk area=
	pi*r^2=
	12.56637
	m2
	
	

	
	Ear=
	area/disk=
	0.649941
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	x(mm)
	face(mm)
	back(mm)
	
	thickness
	camber

	Le
	0
	0
	0
	
	0
	0

	
	50
	-24.2
	37.8
	
	62
	6.8

	
	100
	-32.4
	54.8
	
	87.2
	11.2

	
	200
	-42.5
	77.5
	
	120
	17.5

	
	300
	-48
	91.1
	
	139.1
	21.55

	
	400
	-50.2
	98.3
	
	148.5
	24.05

	
	500
	-49.4
	99.4
	
	148.8
	25

	
	600
	-45.3
	94.3
	
	139.6
	24.5

	
	700
	-38.3
	82.8
	
	121.1
	22.25

	
	800
	-29.1
	64.2
	
	93.3
	17.55

	
	900
	-19.2
	37.1
	
	56.3
	8.95

	Te
	1000
	-5
	5
	
	10
	0



	t/c=
	0.1488

	f/c=
	0.025
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	r/R
	P/D
	r/R*P/D
	SM
	r/R*P/D*SM

	0.2
	0.872
	0.1744
	1
	0.1744

	0.3
	0.902
	0.2706
	4
	1.0824

	0.4
	0.928
	0.3712
	2
	0.7424

	0.5
	0.95
	0.475
	4
	1.9

	0.6
	0.968
	0.5808
	2
	1.1616

	0.7
	0.982
	0.6874
	4
	2.7496

	0.8
	0.992
	0.7936
	2
	1.5872

	0.9
	0.998
	0.8982
	4
	3.5928

	1
	1
	1
	1
	1

	
	
	
	sum=
	13.9904

	
	
	
	h=0.1=
	0.1

	
	
	Area=
	h/3*sum
	0.466347

	
	
	Area-2
	(1-0.2^2)/2
	0.48

	
	
	
	
	0.971556

	Pitch @0.7R
	5.892
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	D=
	4
	m
	
	
	
	

	
	
	
	
	
	
	

	r/R
	r(cm)
	w(cm)
	t(cm)
	A(cm^2)
	m(kg)
	Iox(kg.m2)

	0.2
	40
	100
	16.3
	1086.7
	0.0
	0.0

	0.3
	60
	140
	14.45
	1348.7
	185.1
	46.3

	0.4
	80
	170
	12.6
	1428.0
	211.0
	103.4

	0.5
	100
	192
	10.75
	1376.0
	213.1
	172.6

	0.6
	120
	200
	8.9
	1186.7
	194.8
	235.7

	0.7
	140
	198
	7.05
	930.6
	160.9
	271.9

	0.8
	160
	180
	5.2
	624.0
	118.1
	265.8

	0.9
	180
	132
	3.35
	294.8
	69.8
	201.8

	1
	200
	0
	1.2
	0.0
	22.4
	80.9



	rho_m=
	7600
	kg/m3
	
	
	
	

	m=
	1175.27
	kg
	
	
	
	

	Iox=
	1378.42
	kg.m2
	
	
	
	

	Z=
	3
	
	
	
	
	

	Iox=
	4135.249
	kg.m2
	(propeller inertia in air excluding hub)

	Iox=
	5375.824
	kg.m2
	(propeller inertia in water excluding hub)



[image: ]Area Computation
t
w
A=2/3 t w



	
	L=
	0.9
	

	
	Ri=
	0.2
	

	
	Ro=
	0.325
	

	m=
	rho*pi*Ri^2*L
	859.5398
	kg

	
	Ibos=
	62.58524
	kg.m2

	I=Iox+Ibos
	4197.834
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input data

back(mm)	0	50	100	200	300	400	500	600	700	800	900	1000	0	-24.2	-32.4	-42.5	-48	-50.2	-49.4	-45.3	-38.299999999999997	-29.1	-19.2	-5	face(mm)	0	50	100	200	300	400	500	600	700	800	900	1000	0	37.799999999999997	54.8	77.5	91.1	98.3	99.4	94.3	82.8	64.2	37.1	5	



r/R-P/D

P/D	0.2	0.30000000000000004	0.4	0.5	0.6	0.7	0.79999999999999993	0.89999999999999991	0.99999999999999989	0.872	0.90200000000000002	0.92800000000000005	0.95	0.96799999999999997	0.98199999999999998	0.99199999999999999	0.998	1	


r/R-c(m)

0.2	0.3	0.4	0.5	0.6	0.7	0.8	0.9	1	1.4770000000000001	1.6579999999999999	1.8080000000000001	1.917	1.976	1.9590000000000001	1.8340000000000001	1.4970000000000001	0	


6
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6.

A propeller of a single screw ship has a diameter of 6.0 m and a radially
vaxying pitch as follows:

r/R:02 03 04 05 06 07 08 09 10
P/D: 0872 0902 0928 0950 0.968 0952 0.992 0998 1.000

Caleulate the mean pitch ratio of the propeller. What is the pitch at 0.7R?
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constant.) If P(r) is the pitch at the radius r, the mean pitch P of the
propeller is usually determined by taking the “moment mean”:

r
B / P@)rdr
P Y3

[ra

7y, being the radius at the root section where the blade joins the boss and R
the propeller radius.

(2.1)
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7. A propeller of 5.0m diameter and 1.1 effective pitch ratio has a speed of
advance of 7.2 m per sec when running at 1201pm. Determine its slip ratio.
1f the propeller pm remains unchanged, what should be the speed of advance
for the propeller to have () zero slip and (b) 100 percent slip?
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and the propeller operates in the 100 percent slip condition.
0, snd the propeller operates at zero slip. I the value of
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10. A three-bladed propeller of diameter 4.0m has blades whose expanded blade
widths and thicknesses at the different radii are 2s follows:

/R 502 03 04 05 06 07 08 09 10
Width, mm 1000 1400 1700 1920 2000 1980 1800 1320 0
Thickness, mm : 1630 1445 12600 1075 80 705 520 335 150

The blade sections are all segmental with parabolic backs, and the boss may
be regarded as a cylinder of length 900 mm and inner and outer diameters of
400 mun and 650 mm respectively. The propeller is made of Aluminiuin Nickel
Bronze of density 7600 kg per m’. Determine the mass and polar moment of
inertie of the propeller.
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Hollow Cylinder (Shaft) Mass Moment of Inerti

1=12m(Ri2+Ro?)
Where:

m = mass of hollow (Ibm , kg)
R = distance between axis and inside hollow (in, mm)
Ro = distance between axis and outside hollow (in, mm)
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Difference Between Moment of Inertia and Polar Moment
of Inertia

Mathematical definition of Moment of Inertia and Polar Moment of
Inertia

Moment of inertiais definedas I = [ r?dm.

Polar moment of inertiais definedas I = [r2dA.

Physical Meaning

Moment of inertia is a measurement of an object’s resistance to angular acceleration.

Polar moment of inertia is 2 measurement of an object's resistance to torsion (twisting).

Units

Moment of inertia is measured in units of kg m2.

Polar moment of inertia is measured in units of m?.
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The expanded blade widths of a three-bladed propeller of diameter 4.0m and
pitch ratio 0.9 are as follows:

/R : 02 03 04 05 06 07 08 09 10
cmm: 1477 1658 1808 1917 1976 1950 1834 1497 O

Find the expanded, developed and projected blade area ratios of the propeller,
Assume that the root section is at 0.2R, the blade outline is symmetrical and
the blade sections are flat faced.
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5. The face and back offsets of a propeller blade section with respect to a straight
line joining the leading and trailing edges (“nose-tail line”) are as follows:

Distance from  Face offset  Back offset

leading edge
mm mm mm
0 0 0

50 —242 78
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Distance from  Face offset  Back offset

leading edge

mm mm
100 548
200 5
300 oLL
400 9.3
500 994
600 943
700 828
800 642
900 311
1000 50





