Wind Tunnel Experiment

4.1 Aerodynamic Characteristic Experiment

N

The relation of CL andCD _for each type of air-
foils was found..by wusing a low speed wind tunnel.
Fiqure 4.1 to 446 show the details of wind tunnel and

its components.

Fig. 4.1 Wind tunnel at test section
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Specifications
measure range accuracy
Lift force +4 .22, %1, 0.4 kg 0.5-1.0 %
Drag force +2 .41 .+0.4,£0.2 %k - 0.5-1.0%

< 3 wind tunnel
Attack/ e \ 0 to +30 degrees
Test Se‘ on' & ‘.’»50\&‘ 500 mm
Before : ,;bca\}ment the velocity

distribution ‘at e - te: sec n\ as measured for a

range of Reynold Figs.4.7 to 4.12,
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The test was done at Reynolds numbers in the

range of 40,000 to 90,000 for the airfoil model whose
(8)

chord lenght is 60-70 mm and aspect ratio about 7
X-Y recorder was used to record the values of lift and
drag in relation to attack angle, (rate of change of
attack angle = 2.399x10-3 rad/s or 0.137 deg/s). The

details of testing such as model setting and testing

section are shown in'Figs.4.13 and 4.14.

4,2 Typé Of Models

Sincelone /of the present study aims is for a
simple construction, 7 types of simple airfoils section
as shown in Figs.4.16 to 4.22 were selected and tested
with airfoil NACA 4418 as shown in Fig.4.15, to compare

the aerodynamic characteristics of each airfoil.
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4.3 Flow Visualization

This experiment was divided into 2 parts as

follows:

4.3.1 At high Reynolds numbers

The smoke wind tunnel as shown in Figs.4.49 to
4.53, which has 500%x70x900 mm" in test section is used
during the experiment. Thes models for testing have 150
and 200 mm in chogrd léngth and 70 mm in span width as
shown in Figs.4.54/to 4.58. The smoke is generated by
purning of light gilrat smoke generator. -

The experiment was performed at Reynolds number
between 46,000 and 64,600. This experimental purpose
was to see the flow of .air when it passed through the
airfoil and theAeffect on the value of lift and drag.

The angle of attack was varied from -15 to 40

degrees.
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4.3.2 At Low Reynolds Numbers

By using water channel as shown in Figs.4.117
and 4.118, where aluminum powder was distributed over
water surface, the velocity of flow water was con-

trolled by the speed of the motor which connected with

the turbine shaft.

Fig.4,117 Water channel

The Reynolds numbers of the experiment were
about 7,000 to 15,000. Thegmodels were 60 and 150 mm
in chord length. ' The purpose,of this experiment was to
see the flow around thesmodel at.low Reynolds numbers.

Figures 4,119 .and 4,120  show Some results  of this

experiment. -
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Fig.4.119 Flow visualization of arched plate airfoil with a stick

contacted with plate (Re = 10600, « = 15 degrees)

Fig.4.120 Flow visuvalization ol arched plate airfoil with a stick

not conlacted with plate (Re = 15000, « = 10 dcgrees)
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4.4 Discussion of Experiment

1. 1In each type of airfoil at different Rey-
nolds number, the value of CL and CD of airfoil changed
little when the value of Reynolds number was changed.
The value of CL/CD at each Reynolds number with attack
angle around the maximum value of CL/CD, the difference
could be seen obvicusly whilesothers were noé.

2. For different typesof airfoil at nearly
equal in Reynolds number, the experimental results show
that arched steel s plate types had good aerodynaﬁic
characteristie¢s dnfcomparison with other types of air-
foils.

3. The maximum value of CL of arched plate
with the stick 6 mm in diamgter (not contact with
plate) at the center'was about 0.8, maximum ratio of
CL/CD was about - 20-30 for Reynolds number about
60,000-80,000 at attack -angles of 4-6 degrees, y

4., From the experimental résults arched plate
airfoils with the same diameter of the stick(6 mm), the
arched plate airfoil with the stick not in contact with
the plate’ had better aerodynamic characteristics than
that,with the stick)in contact with plate’ due to the
difference in size of the vortex that occured behind
the stick.

| 5. BArched plate airfoils in which the stick
was moved to the leading edge (0.lc) had better.aerody—
namic characteristics than arched airfoils whose sticks

were moved to the tailing edge.

6. For arched plate airfoils, the position of
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the stick along chord length effected the value of CL
and CD,

7. From flow visualization experiment at low
Reynolds number, the vortex that occured behind the
stick of the airfoil could be seen obviously.

8. The difference

flow pattern around the

arched plate between airf );~ ith the stick contact

and not contact wi " é.mderstood.
- | —
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