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Abstract

The performance of a horizeontal-axis, low speed.
and small sizes windmill for pumping water iﬁ rural
areas with low wind/veélocities was studied. 7 types of
a simple airfoil section were chosen. The aerodynamic
characteristic experiment was performed in a low speed
wind tunnel to eobtain the values of Cl and Cd of each
type of airfoil ‘at 1§w Reynolds numbers about
60,000-80,000 and the results.were compared with the
airfoil NACA 441B. In order to see the flow patterns
around the airfoil; flow visualization experiments were
carried out in a smoke wind tunnel and a water channel.
Considering “the simplification of caonstruction and the
results of "aerodynamic characteristic experiments, an
arched plate airfoil with' thé akis 't the carter of the
chord length and space between the plate and the axis
was selected to.ﬁake windmill blades. A windmill model
of 1.25 m in diameter with 8 blades was constructed
frbm the calculating results whichtemplbyed data from
the wind tunnel éxperiment.

The results of a performance test 1is as fol-

lows.,



For a low speed windmill, the simple airfoil
like an arched plate airfoil, gives reasonably good
efficiency.

The maximum power coefficient was about 16 % at
tip speed ratios of 2.0-2.2 when the wind velocity.is
2.4 m/s. There occured some differences between exper-
imental &nd calculating results. However, they agreed
gualitatively well to each other. |

| Since less HURBEE of blades are constructed
when compared with® tHe multiblade type windmill, the

cost of constructien, /also both the windmill and the

tower, is less.
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Nomenclature

axial interference tator

area (L*)
tangential interference factor

number of blades

chord _ (L)
section drag coefficient |

section lift coefficient

power coefficient

torgue coefficient

section force coefficient in x-direction

section force cogffiicient in y-direction

diameter ' (L)
drag torce | ' (LMT- %)
force in x-direction (L¥T- ?)
force in y-direction | (LMT-2)
lift force (LMT-?)
mass ' RO
number ofi revolutions ‘ (T-")
pressute . . &'ﬁT“)
atmospheric pressure ‘ ‘ (L-'uT-?)
pressure immediately behind the rotor (L-"MT-2)
power ' : : (L2UT-)
torgue (LTYT-?)

radius (L)



Re

L1l

X}

e

Reynolds number

thrust force

axial flow velécity through rotor
axial flow velocity in fully developed wake
undisturbed flow velocity

velocity

angle of incidence

blade angle

efficiency

tip speed ratio

speed ratio of element at radius r
kinematic viscosity

tluid density

solidity_

rotor angle velocity

wake angular velocity

angle between .undisturbed flow velocity
and relative flow velocity to blade
el ement

angle between plane of rotation and
relative flow velocity in the fully
develoed wake

angle between plane of rotatién and
relative flow velocity in the plane

of rotation

(LYT-?)
(LT-"

(LT-")

(LT-")

W
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(L-%Y)

T-1)
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