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Abstracts

This research is about finding a solution to make wind turbine fans
never stop spinning after the air flow stop . based on aerodynamic and
the creating of turbulence a new design of wind turbine fan has been
made ,which provide a continuous movement of the fan after the
stopping of the air flow . the design and simulation were done by a

designing program could SolidWorks 2014
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sphere

Raound objects such as
baseballs experience a
medium amount of dragy.

Aerofoil

The shape of an aircraft wing
minimizes dragy.

square
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bawes experience a high
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3-1-1 Design Structure (In mm)
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—: Walid 5 dagall 7 igal aranal B dasiical) Salal) 3-2

s el (e Balall clily 3-2-1

Material Name = PVC

Product Name = "(P) Generic material | Generic material of PVC'
Melt Temperature = 190.00 °C

Mold Temperature = 40.00 °C

Ejection Temperature = 75.00 °C

Glass Transition Temperature = 80.00 °C

Specific Heat=1 1.800000e+007

Thermal Conductivity = 1 1.800000e+004

Young Modulus = 2 3.300000e+010 3.300000e+010

Poisson's Ratio = 2 4.000000e-001 4.000000e-001
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3-2-2 Material Parameter:-
1. Polymer Viscosity Graph

[PVC: "(P) Generic material / Generic material of PVC"]

1.000e+006T - --

WO01: (140.0 °C)
@ 02: (151.1 °C)
% 03: (162.2 °C)
>04: (173.3 °C)
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4, 06: (195.6 °C)
07 (206.7 °C)
T 08: (2178 °C)
% 09: (228.9 °C)
@ 10: (240.0 °C)
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1.000e+000-] '
1.000e-005 1.000e+000

Shear Rate (1/sec)

Figure ( 3-3) :Poly mer Viscosity Graph

2. Polymer Specific Volume Graph

[PVC: "(P) Generic material / Generic material of PVC"]

-

W 01: (1.0 MPa)
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-
o -001- % 03: (45.2 MPa)
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Figure ( 3-4) : Polymer Specific Volume Graph
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3. Polymer Specific Heat Graph

[PVC: "(P) Generic material / Generic material of PVC"]

1,900e4+007 T -~~~ -~~~ -
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Figure ( 3-5) : Polymer Specific Heat Graph

4. Polymer Thermal Conductivity Graph

[PVC : "(P) Generic material / Generic material of PVC"]
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Figure ( 3-6) : Polymer Thermal Conductivity Graph
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s aleall g liluall 4-1

- Aaliaall dabudl e bayhs daalite # Wl ayg e Al 3580
Wl Aoy aSe pe Lyl Al Z LU (g (e A5l 508l
3 - »
1.23 kg [ m g5l ¢ gel) 48US
pAdaleally ot ~ Ll 3y 8 adle
3
Wind Power = ().5 x Swept Area x Air Density x Velocity
: (Swept Area ) 4alisall daluall 4 -1-1

o sl o Aa gyl ghiad Al Aaludll o

Figure (4-1): 4aliaall dalual) ( Swept Area )
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A= 2xr° +h(2xr)

R e = o o

Figure ( 4-2): 4 shu) dalua

A= 188495.559 mm? = 1884.95559 cm? = 0.18849556 m?
Wind Velocity= 6m/s ( constant)
Wind Power = (0.5 x 0.18849556 x 1.23 x 5°

= 14.4905962 watt  (approximately )
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s Juladl) g slslaal) 4-2
s @il 4-2-1

Information : Process Condition
FLOW/PACK

Filling Time = 10 sec

Main Material Melt Temperature = 190 °C
Mold Wall Temperature = 40 °C

Injection Pressure Limit = 100 MPa

Max. Inject(Machine) Flow Rate = 194 cc/s
Flow/Pack Switch Pointin Filled Volume = 100 %
Pressure Holding Time = 20 sec

Total Time in Pack Stage = 100 sec

Auto Filling Time(1: Exist, 0: Not) = 1

Auto Packing Time(1: Exist, 0: Not) = 1
Venting Analysis(1: Exist, 0: Not) = 0
Cavity Initial Air Pressure = (.1 MPa

Cavity Initial Air Temperature = 25 °C

22



cooL

Inlet melt temperature = 190 °C
Min. Coolant temperature = 25 °C
Air temperature = 30 °C

Mold open time = 5 sec

WARP

Ambient Temperature = 30 °C

23



a) Pressure Simulation Results :-

Total Pressure (Pa)

-— 101325 Pa

101325 Pa

Min=101325 Pa Max=101325 Pa
Iteration = 32

Figure(4-3): &8 adabal) (e da g yall o sl SN o) ggd) Jaiia
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Total Pressure (Pa)

. 101325 Pa

101325 Pa

Min=101325 Pa Max=101325 Pa
Iteration = 53

Figure (4-4) 3xia) s ga iladl adalal) (e da g jall Ao Jigall ASY ¢ ggdl daria
Jaral) 3 g8 i)
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b) Velocity Simulation Results :-

Velocity (X] (mfs)

000178117 mfs

I -0.00148758 mfs

Min=-0.00148758 m}s Max=0.00178117 m{s
lteration = 37

Figure (4-5) : (X ) ol b 88 adaiall (e ¢l 9¢d) 4oy
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Velocity (X) (mfs)

. 0.00179702 m{s

-0.00148758 m{s

Min=-0.00148758 m{s Max=0.00179702 m}s
Iteration = 49

Figure (4-6) :( X ) el & il adalall (e ) ggd) de
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Yetocity () (mf) 0.00147868 m/
. mys

-0.00285308 mfs

Min=-0.00285309 m}s Max=0.00147868 mjs
lteration = 40

Figure (4-7): (Y ) olai¥ & 88 ahial) (e ) g¢d) de o
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Velocity [Y] (m{s)

0.00147868 m{s

-0.00283763 m{s

Min=-0.00283763 m{s Max=0.00147868 m}s
Iteration = 50

Figure (4-8) : (Y ) ol & o) adalall e 51 9¢d) A yuu

29



Velocity (Z) (mfs)

. 0.00357917 mfs

-0.00288641 mfs

Min=-0.00288641 m}s Max=0.00357917 mjs
lteration = 42

Figure (4-9) : ( Z ) slai & 88 adalal) (e ) g¢d) Ao o
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Velocity (Z) (mfs)

. 0.00357401 m{s

-0.00289294 m{s

Min=-0.00289294 m{s Max=0.00357401 m}s
Iteration = 46

Figure (4-10) : 4agall Olugd oladl o jaal) oellly de jud) HE0 G pa

(Z) b il adaial) (ha ¢ ) s
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c) Turbulent Simulation Results :-

Turbulent Energy [J/kg)

. 1.44047e-006 Jfkg

3.63163e-018 Jikg

Min=3.53163e-018 Jtkg Max=1.44047e-006 Jkg
lteration = 6

Figure (4-11) : Turbulent Energy
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‘Turbulence Length (m)
0.207473 m

0.00311723 m

Min=0.00311723 m Max=0.207473 m
Iteration = 23

Figure (4-12) :Turbulence Length
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Turbulent Viscosity (Pa*s)

2.71746e-005 Pa*

1.0347e-012 Pa*s

Min=1.0347e-012 Pa*s Max=2.71746e-005 Pa*s
Iteration = 25

Figure ( 4-13) : Turbulent Viscosity
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