PROPELLER THEORY – APPLICATIONS1-

[image: ][image: ]
D = 4 m  (diameter)
h= 4.5  (depht)
VA= 5 m/s (advance speed)
T = 200 Kn (Thrust) 



P0 = Patm + Ph
Ph = gh = 1025*9.81*4.5=45248.6 N/m2
Patm=105 N/m2
P0 = 105 + 45248.6 = 145249 Pa (N/m2)

P2 = P0
Propeller Disc Area 

T = (P1’- P0) A0 ==>  200000 = (P1’- P0)*12.56  (P1’- P0) = 15924 Pa
(P1’- P0) =  (VA + 1/2v2) v2    15924 = 1025*(5 + 0.5* v2) v2
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T = 150 kN (thrust)
VA = 6 m/s (advance speed)
i = 0.7 (ideal efficiency)
D = ?? (diameter)



















[image: ][image: ]3-

	D=
	5
	m

	VA=
	6
	m/s

	N=
	120
	RPM

	=
	1025
	kg/m3

	=
	0.75
	

	
	
	

	=2n=
	12.56637
	rad/s



	r/R
	r
	VA2/(r)2
	a/a'
	a
	a'
	dT/dr
	dQ/dr
	SM
	T*SM
	Q*SM

	(-)
	(m)
	
	
	
	
	(kN/m)
	(kNm/m)
	(-)
	(kN/m)
	(kNm/m)

	0.2
	0.50
	0.91
	0.82
	0.333
	0.405
	103.0
	65.6
	1
	103.0
	65.6

	0.3
	0.75
	0.41
	1.85
	0.333
	0.180
	154.6
	98.4
	4
	618.3
	393.6

	0.4
	1.00
	0.23
	3.29
	0.333
	0.101
	206.1
	131.2
	2
	412.2
	262.4

	0.5
	1.25
	0.15
	5.14
	0.333
	0.065
	257.6
	164.0
	4
	1030.4
	656.0

	0.6
	1.50
	0.10
	7.40
	0.333
	0.045
	309.1
	196.8
	2
	618.3
	393.6

	0.7
	1.75
	0.07
	10.08
	0.333
	0.033
	360.7
	229.6
	4
	1442.6
	918.4

	0.8
	2.00
	0.06
	13.16
	0.333
	0.025
	412.2
	262.4
	2
	824.4
	524.8

	0.9
	2.25
	0.05
	16.65
	0.333
	0.020
	463.7
	295.2
	4
	1854.8
	1180.8

	1.0
	2.50
	0.04
	20.56
	0.333
	0.016
	515.2
	328.0
	1
	515.2
	328.0

	
	
	
	
	
	
	
	
	
	7419.2
	4723.2





	h=
	0.25
	

	T=
	618.27
	kN,

	Q=
	393.60
	kNm,

	=
	0.75
	

	PD=
	4946
	kW
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	Z=
	4
	
	

	P/D=
	0.8
	
	

	D=
	5
	m
	

	VA=
	6
	m/s
	

	N=
	120
	RPM
	

	=
	1025
	kg/m3
	

	=
	2
	degrees
	zero lift angle

	CL/CD=
	40
	
	

	dCL/d=
	0.1097
	
	

	
	
	
	



	

	=2n=
	12.56637
	rad/s
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	r/R
	r
	tan
	
	tan
	
	cos
	
	CL

	(-)
	(m)
	
	(deg)
	
	(deg)
	
	(deg)
	

	0.2
	0.50
	1.27
	51.85
	0.955
	43.68
	0.723
	8.17
	1.12

	0.3
	0.75
	0.85
	40.33
	0.637
	32.48
	0.844
	7.84
	1.08

	0.4
	1.00
	0.64
	32.48
	0.477
	25.52
	0.902
	6.96
	0.98

	0.5
	1.25
	0.51
	26.99
	0.382
	20.91
	0.934
	6.08
	0.89

	0.6
	1.50
	0.42
	23.00
	0.318
	17.66
	0.953
	5.34
	0.81

	0.7
	1.75
	0.36
	19.99
	0.273
	15.26
	0.965
	4.73
	0.74

	0.8
	2.00
	0.32
	17.66
	0.239
	13.43
	0.973
	4.23
	0.68

	0.9
	2.25
	0.28
	15.80
	0.212
	11.98
	0.978
	3.82
	0.64

	1.0
	2.50
	0.25
	14.29
	0.191
	10.81
	0.982
	3.47
	0.60










	VR2
	c
	dT/dr
	dQ/dr
	SM
	T*SM
	Q*SM

	(m2/s2)
	(m)
	(kN/m)
	(kNm/m)
	(-)
	(kN/m)
	(kNm/m)

	75.48
	1.00
	121.9
	127.8
	1
	121.9
	127.8

	124.83
	1.00
	229.4
	253.3
	4
	917.6
	1013.1

	193.91
	1.00
	348.3
	393.3
	2
	696.7
	786.6

	282.74
	1.00
	475.6
	543.0
	4
	1902.4
	2171.9

	391.31
	1.00
	610.6
	701.4
	2
	1221.2
	1402.8

	519.61
	1.00
	753.5
	868.7
	4
	3013.8
	3474.9

	667.65
	1.00
	904.4
	1045.2
	2
	1808.7
	2090.4

	835.44
	1.00
	1063.5
	1231.1
	4
	4254.1
	4924.2

	1022.96
	1.00
	1231.1
	1426.5
	1
	1231.1
	1426.5

	
	
	
	
	
	15167.5
	17418.3
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	h=
	0.25
	m
	SM interval

	T=
	1263.96
	kN,
	
	

	Q=
	1451.52
	kNm,
	

	=
	0.42
	
	

	PD=
	18240
	kW
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image5.png
A propeller is required to produce a thrust of 150kN at a speed of advance of
6.0m per sec with an ideal efficiency of 0.7. What should be the diameter of
\the propeller on the basis of the axial momentum theory?
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image11.png
A propeller of 5.0m diameter has a speed of advance of 6.0m per sec and a
revolution rate of 120 rpm. The root section is at 0.2R. The propeller 6perates




image12.png
in an inviscid fluid of density 1025kg per m? and has an efficiency of 0.750.
Determine the axial and rotational inflow factors a and a’ at the different
radii, and calculate the propeller thrust and torque if the propeller operates
at the highest efficiency.




image13.wmf
A

TV

Q

h

w

=


oleObject8.bin

image14.wmf
D

PQ

w

=


oleObject9.bin

image15.png
% = rZCLLpcV3 cospB (tan B + tany)
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daT .
o= ZCr %pcVﬁ cos B (1 — tanf3 tan<)
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VE = 2+ (2rnr)’
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image22.png
A four-bladed propeller of diameter 5.0 m and constant face pitch ratio 0.800 is
advancing through undisturbed water at a speed of 6.0 m per sec and 120 rpm.
The blades are composed of radial sections all of which have a chord of 1.0m,
a lift coefficient of 0.1097 per degree angle of attack (measured from the no-
1ift line), a no-lift angle of 2.0 degrees and a lift-drag ratio of 40. The root
section is at 0.2R. Calculate the thrust, torque and efficiency of the propeller
neglecting the induced velocities.
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image2.png
A propeller of diameter 4.0 m operates at a depth of 4.5 m below the surface
of water with a speed of advance of 5.0m per sec and produces a thrust of
200kN. Determine the pressures and velocities (with respect to the propeller)
in the water far ahead, just ahead, just behind and far behind the propeller
on the basis of the axial momentum theory. i
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