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VERTICAL AXIS WIND TURBINE AND SOLAR CELL FOR ENERGY COMMUNITY

AN ABSTRACT
BY
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Thammasak Muangsri. (2014). Vertical Axis Wind Turbine and Solar Cell for Energy Community.
Master thesis, M.Eng. (Energy and Environmental Management). Bangkok: Graduate
School, Srinakharinwirot University. Advisor Committee: Asst. Prof. Dr.Pathomthat

Chiradeja.

This research studies the electrical generation from renewable resource : wind energy and
solar energy. In this research , the vertical axis wind turbine with the capacity of 250 watt and the
photovoltaic with the capacity of 120 watt are used to generate the electrical energy in the remote
area.The renewable energy system is connected to lighting system and LED technology is used as
well as for the mobile charging system.The results cleanly shown that the designed renewable energy

system is highly dependable with the easy for construction and low capital investment.

Key words : Wind Turbine Solar Cell Renewable Energy
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%DOD = AITAUANNANMIAY 2] (40-60%)

1 a A a 4 4
Epmpercer = AUTZANTAIMNOUNDS100OT (0.8-0.9)

4.1)
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Tpartery = 3202030529 IULAAL Y (B

Qpattery = (108/12x0.6x0.85)x6 =105.88 Ah

MANuuuameI Nz anlFau = 12 Volt 125 Ah

4.2.4 MIMUVNAV N Ba U¥AA

_ Proad
PV T QXCxHXI (4-2)
S

o v o o [ rd
PV=mMadinaved lsausan (Watt)
0 = mmdsnuuasn 1850/5u @szanss 4 kW-Hour/ Sq m)
1 =\ 4
C = Anuguiasvousad (Uszunal 0.8)
[ =\ a 9
H = MANugaemsannuseu (Uszunal 0.85)
1 a a a J o
I = milszansnwouneimes (Uszuia 0.8-0.9)

D = manuduvenaiuu lan (Uszans 1 kW/Sq m)

PV =132/ (4000x0.8x0.85x0.85/1000) = 57.09 Jad

' s 9 v A 1% o d
"Uu1@1"UE]QLLNQI%QH%Q’Q%LWNW%GIGBNH =60 A9 ga'e)fﬂmmmmﬂ 120 IAA

1 A [ =
4.2.5 ﬂ1§?‘i1ﬂ1!ﬂ5®~i“ﬂ1§ﬂﬂi$‘§!!‘Umﬂﬂi

I

A 14 9 =\ 0o v o "9 1 1 4
mimmmumsmiﬂmmmummamm‘w nuaﬂmumﬂmmwaa

_ PV
CBattery - (4.3)

VBattery
Coattery = VIIANTENATY (Amp)
o v o d 1 o
Py =maviaavedlyanwan (War)

) .
Vaattery = 1IAAVDINUAIND] (Volt)

QQHH CBattery = 120/12
CBattery = 10A

4 ¢ A
Lﬂi@\i“h’ﬁﬁ]ﬂi%ﬂlm@]m@iﬂlﬁlﬂzﬁh =12 Volt 10 Amp
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Y
v W 2

4 o a 4 [ o <
Tassadwveuasosnuia IMihalddudiiuanuurasinnlassadaunan Iasg
9 1 A o v XK 9 o dy 1 A o A 4
Usznovl)droarugruindmsvdalassairenuiugusn ludiuyaniosnuiia yalsnos
] < A A o [ I [ [ < [ Y @ g’;
UUANIAADUN TNINUAEIIMANNAN 2 UHY HUIVANDIITUNYAE 12 AU Iagaauyd N
2 A 1 I'4 1 A ] ] 1 1 I~ [ =< <

1ag S FIVURUYAIAAAINDTHAD IAUIFUDYTEHINURULIIKAN AIMNITZNoY 12 B9y

' s 1 d A A A o o v Vg A Y voog A
Nyga lsmesuumanagoun WenUsenouAULAIFUINUNIKANVLTIFUUTINIKANII9IN
urunileldsdnds danmilszneu 13 msUszneugansesiuiinlszneudieInseddaves

' g o s A o A Y o
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. = S o=
EHUMWANNARMHASE LN

Arwiudlasimdnnnas

S

[ | o | ] ll-llIll-i-]l [ £ ]
(] w1 ) g

wiManans

AR AT INULAE N
LARIAAVANTS AT AULIILIMEN

v 1 1 3 o [ 1 < 4 |
mnilsenou 13 ﬂ'lii]ﬂ’JNLWIQmeaﬂﬁ"IﬂﬁJGIjﬂl,mmaﬂlﬂﬁ@u‘ﬁ

YATARIAFLALADS

' 1 “ [) ' ' i d
u“ﬁuﬂlﬂﬁﬂiﬁlﬁﬂﬁ !-Lﬂuuilmﬂﬂ:['ﬂﬁ@'i

9 ' ] o s 4 o A 9
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4 o A @ 4
Mnlsznou 15 lﬂ%@\?ﬂTLuﬂqwﬁTﬂﬂﬁﬂUTﬂﬂﬂ'ﬁﬂlUﬁ?fJ'JJﬂmﬂi

]
A v v

4 v o ] <3 4
wIesAuLDUR LAY Uszneumoyauimannnsinasuidanuya

VARIAAIN AT

v Y S A 1 1% v 7 o w 9 <3 v o
Vlﬂﬁﬂ‘]_lIﬂfJﬂ’]i‘llUﬂ'l'(’]llﬂWlﬂiLW’E]ﬁ'lﬂWﬂ'3'111ﬁllwu‘ﬁ‘llﬂ\iﬂ’]ﬁ\1llV\h/\l']llagﬂ'J'liJlﬁ'Jﬁﬂ‘]Jsllﬂ\iﬂ\iﬁuail

aumnlszneu 15

1 o o w < 4 o a
M1T N 3 Waﬂ']i‘VIﬂﬁ'ﬂ1J°I’i'lﬂ'lﬂ'J'lllﬁll‘W‘L!TJ'"]J'(’]\3ﬂTﬁ\1"l‘i/\l19/}\1']&!,@Sﬂ'J'IZJ!535@Umﬂﬂlﬂ%ﬂﬂﬂ’l!u@lqw%}‘h

1 { <
anz Il Inaauazanzd Tvan 191UE250U 10-100 50U

UIUTOU a0z 143 Tvaa dn1azii lvian

N (rpm) VDC (V) VDC (V) I(A) P(W)
10 0 0 0 0
20 0 0 0 0
30 0 0 0 0
40 0 0 0 0
50 0 0 0 0
60 0 0 0 0
70 0 0 0 0
80 1.41 1.27 0.08 0.1
90 2.33 1.98 0.17 0.33
100 3.52 3.2 0.21 0.67
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] @ ] 4 o w FY <3 A o a Y
wamInagoumaNudunuivesmad InihazanuGiseuvouassenuiia luiln

1 = o d' 9 c’td' I~ ]

an1az lit Tvaauazan1izl Ivan laemstunaoUA1ou0In05 NANNGITOU 10-100 391 A4

A
13190 3

1 v o o w 9) ] A o A 9|
ATN 4 Waﬂ"li‘Vlﬂﬁ’t’]‘Ll‘WWﬂWﬂ’NNi‘TﬂJWH‘ﬁs\J@Qﬂ"Iﬁ\‘]]11/‘]1/‘]Hmzﬂ’ﬂﬂli’ﬁ@ﬂﬂ]@ﬂmi@ﬂﬂ%uﬂll‘l/\l‘ll\h

1 { <3
anz il Tnaauazanzl Tvaa NAUETI50U 50 — 750 50U

NUIUTOU ane il Tvan anzillvian

N (rpm) VDC (V) VDC (V) I(A) P(W)
50 0 0 0 0
100 3.49 2.99 0.2 0.6
150 7.3 7.02 0.32 2.25
200 8.4 8.1 0.44 3.56
250 9.2 8.95 0.59 5.8
300 9.8 9.53 0.68 6.48
350 10.41 10.21 0.84 8.57
400 11.24 10.98 0.91 9.99
450 12.3 11.72 1.15 13.48
500 13.2 12.84 1.23 15.79
550 13.9 13.1 1.36 17.81
600 23.1 22.8 2.25 51.30
650 35.4 34.9 3.06 108.22
700 42.2 41.8 3.85 160.93
750 63.3 62 4.58 283.96

' o 4 o w 9| < A oA 9|
W'ﬁfn'i“lflﬂ’ﬁf]‘ﬂﬂ1ﬂ’313Jﬁ3JW1Jﬁ"ll@\‘lﬂ1ﬁ\1uh/‘lWHm$ﬂ'ﬂllLﬁ’)i@ﬂﬂl@\ilﬂﬁ@\‘lﬂuuﬂqu1

1 = o A 9y s A <
ﬁm’;z"luuTwammzam:}zuTwaﬂ Tﬂﬂﬂ”liﬂ]ﬂlﬂﬁi’]i!ﬂi]ﬂllﬂl@]ﬂi NAULTITIY  50-750 09U

v d'
PNAITINN 4
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1T s A A

4.4 YARIvianNINAdUN
Ay ~ Y o ] <3 1 1 <3 A o Y [ '
mMsmvmainunmihaavesauumiman unsimana1asnihu lglunsiusu
1 < Jd o T ' g ° ' < T < .
piman Tames S1UIU 12 uedo 1 UKy SIUNINUA S1UIU 24 1 1T uNian Neodymium
v Y
. % Y ] <} ]

Tron Boron (N40) NDFeB Magnets 1Ad0U Nickel Watvtlouazualdveuimanogaiunsadiy
o x 1 ] < 1 ' 2 2 2 ] <
AU Faunairanuaazuieivinendie 197 817 2 1 sagnun % 19 anuduauuuiman
12,000 Gauss (1.2 maal) aannilseno 4.6

§ § o 1 [
ﬂ']‘i‘l’i161JLﬂﬂﬁUﬁﬁﬁ}']ﬁﬂﬁllﬂ\?ﬁlﬂﬂlmlﬁaﬂ
A = 2"x1"x12pole

A = 24 in?
e
1m? =100 cm x 100 cm = 10,000 cm?
1in? = 2.54cmx 2.54 cm = 6.4516 cm?
1in? = 6.4516x 10™* m?

o v < '
UIULNLAN 24 LUNY

A =24 in®x 64516 x10~*
A = 0.0155 m?

v Il <
ANYTZNOV 16 ULNAIHAND T

o ' ' < ) ' 1 < ° ' ' <3
mivnuwuuumaﬂiimm WNIHRANDIITIIUIU 12 U mﬂmﬂuuwumaﬂﬂau
1 4 v g‘/ [ 1 3’, [
UYUIA r&’uwmquﬂﬂma 320 mm U1 10 mm. mm 123 4 qﬂﬂﬂﬁaU‘U’Jﬂuigﬁ’JNﬂl’JMﬁﬂ(N) Ny
3’, Y Y 1 J o 1 < o [ a o
sU’.]b],iﬁl ) Tﬂﬂnuizﬂzmammﬂu HUMTINUUHAN 30 B3IAT1 UMW UIAUAUVUINNN TﬂfJ‘VI'I

] ] < 4 an o 1 o [
UAULAN 151ees MNITAINANTIUIN 2 YA aamnilsznay 16
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] 1 3 4
ﬂ’lW‘]Jﬁgﬂ'fJ‘U 17 LLWUL!NLWaﬂIﬁm@ﬁ

4.5 M3MyAvAAIA
MINIIUIUIOVVDIVAAIN
E,pe = 2NAB(n/60) (4.4)

E A = o A
qve = MIUAARUINHLENIINGY (V)

g e
Epeak = UIAAAD UK UYINGIFA (V)
E . =wsundoullihnszuaase (v)
Vpatt =ssaunanguuanes (V)

N =dmwiusenvesvaaia x Swauvaadaluuaazina (so1)

Y o 1 < 2
A = NN HUATUINLULHAN (M)
[l <
B =anuduauuuuman (mea)
<3
n = AULTITOY (i@ll/u'lﬁ)
Epear = 1.56 X Eqye (4.5)

Ege = (Epeax x V3) — 14 (4.6)



NNAUNT (4.4)
n = E,,, x(60/2NAB)
UNUAAUMT (4.5) a3l (4.6)
n = (Epeqx/1.56) x(60/2nAB)

UNUAAUNT (4.6) aalu (4.7)

n = [EdCH 4] [(1 56 x;) NAB)]

Egc+1.4 x60 ]
V3x(1.56 x2 NAB)

n =

Eqc = Vpatt

n _[ Vbatt+14x60

=
\3x(1.56 x2 NAB)] L0/

Myuam Vpge = 14V ana5asen 100 seu407 unumasluaums 4.11)

00 — [ (14+1.4) x60 ]
" |V3x(1.56 x 2 x n x 0.0154x1.2)

N = [ (14+1.4) x60
V3x(1.56 x 2 x 100 x 0.0154x1.2)

N = 924/9.9865
N =92.52 301U/phase

MMINUYAaIN 9 A 3 1Wd =92.52/3

=30.84 39U /UM
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4.7)

(4.8)

(4.9)

(4.10)

(4.11)
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P =V
250 W = 12V «xI

I =250/12
I =2083A4A
1 ¢
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o ¢ °
AMNsZNoY 18 MIWUVARIANBILAAULOS 15 AWG 11U 60 58U
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6 1Az 9 auaaU aannilsznou 18
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a A v W v J
A1319 5 M3ees n1dlumseonuuunIFuay Yua 250 104

WINN0S

i
maa lWihndina D 250 W
aszua lWihansa DC 425 A
usaau TWihansa DC 60 V
) d' Y o
1WBIAIHINBILAIN [FHUYAAIA 15 AWG
UIUTDUNHUYAAIATIAADS A DUA 60 501
Y
TUIUFAUAIAAIANDSNINLA 9 UQ
o Jd
NuIgAUAAIATIAMD IO A 399
MANUMUMUVARINADUA 0.71 Q
a o’t:' EY, v v J
@139 6 WI51UADIN 1% 1UMITBOALLUNIHUAY VLA 200 TAA
a I'4 1
RERIE L oh
MaNnuMumMuvaalIadole 2.13Q
) [] < 9
IUIULIINAN 24 Aoy
o g’z 1 3 A 1 4 ?,’,
NuIUTaAN R SIS 12 97
&' ~ Y o ?,’, 1 < 2
NUNHINAATALIKAN 0.0155 m
[ [ < 1 ?x‘a
ANUHU MU UYRITUNNLNIHANGIGAADV) 12T
<3 4 o A iAo
ANNIGITOVGIGAYDUATIRUTHATNNAA DC 750 rpm
a 4 a Fanl
TaToausassna lnsaomla 35 A-600V

ahEmosaomle

10,000pF 50 V
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4.6 myoonuuuluNITiu

a

4 o 4 o a (Y o d
4.6.1 M3mmasannmlvinsessutialiihannsonaanasnulé 250 aa

1

P= z—pAV3xCp (4.12)

&
o

Cp = 0.3

p = 1.225kg/m3

A = bh

b = duimgudnarmnvenveanaiu

h = aywgesmwvedloniu
1911

250 = %(1.225)(0.8)(1.8)V3x0.3

V3 =9443822
V. =981m/s

4.6.2 MIMVMNAVEIIUNIFY

anun e luniy = iduriugudnanesnaiy x 0.14 (4.13)
=80x0.14
=112 IFUANAT

anvenvedlunaiy = duseviwesnaiu = 2nr (4.14)
=2xT x40
=251.327x0.09
=22.6113 FUANAT

Satinnunuaiy = duriugudna1aveanaiu x 0.28 (4.15)

=80 x 0.28

=224 IFUALNAT

winnugaelunaiy
h = %xlOO (4.16)
h — (22.6113) xlOO
40
= 0.5652 x 100

= 56.52 IEUALNAT
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9
v W

= v 4' a
quuman?%’“lﬂmﬁunmummmge 60 LB UMNAT

4.6.3 MIMVMIANIA Lift 1az139 Drag Nunariu 11y

L=-pAV2C, 4.17)
D ==pApV2C)y (4.18)
i
Cp =0.03,C, = 1.72,p = 1.225 kg/m? figamgii 25 C°
V=981m/s ,A, = Ap = 22.6113x60 a5 1IFUANAT
Yariu

L = (1.225)(0.2261)(0.6)(9.81)?(1.72)
L=13.75N
D =(1.225)(0.2261)(0.6)(9.81)?(0.03)

D =0.239N

L 13.75
 — =57.53
D 0.239

P31
u595 w1 lu 199
Fp =VDZ + I2 (4.19)

=+/0.2392 + 13.752
= 13.752 N

4.6.4 MIMIVNAVDINA

A <3 A 3
ONLLLNANNITIAN NTAUUAUAN AT sz 20 m/s

= (e]

Cp =0.03,C, = 1.72,p = 1.225 kg/m® feamai 25C

U

V=20m/s A, = Ap = 22.6113x60 <5195 UAIAT

MSHIVLIALS Lift 1182159 Drag AUFT 1 11
L=-pAV2C,
L = 2(1.225)(0.2261)(0.6)(20)*(1.72)
L =57.167N
D ==pApV2C)y
D =2 (1.225)(0.2261)(0.6)(20)*(0.03)

D =0.9971N
et L 57167 _ 57333
oAU = o597 = 57

u595 w1 lu 199

Fr =VDZ + L2
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=+/0.99712 + 57.1672
=57.175 N

aquafidenld iy egiifion

Density 2710 kg/m3

Tension 110 MPa (Ultimate)
Shear 70 MPa (Ultimate)
E=70 GPa, G=26 GPA
Tension 110 MPa (Yield)
Shear 55 MPa (Yield)

Safety Factor = 1.5
oy =110 MPa ,N = 2

1
k.
i [ﬂ T MZ)E]B (4.20)
oy
1
32(2) i I3
e [Tt(110x105) ((17.28) + (28.125) )2]
d=0.01828 m
= 18.28 mm

S
v v

denlFwavuiaminy 25.4 mm

4.6.5 NIVIVUIAUON Cross Arm
Tunaiumingseans 0.5 kg = 4.905 N 1@0AUHIA Cross Arm N9 5 LFUANAT 817 40
FFUANAT YU 3.75 Haawasaaninilsenew 21

F=4905N

5 cm

A B
C o ——

40 cm

<>
3.75 mm

max

MMWU5A0U 21 VU9 Cross Arm




I

Ex
Slope

— 1 nns

?MNWU5NDU 20 VU9 Cross Arm

= 1.334x10 **m~

=70 GPa
PL?

2EI

(4.905)(0.4)2

2(70x109)(1.334x10710)

= —0.042
_p?
3E1

(4.905)(0.4)3

3(70x109)(1.334x10710)

= —0.0112m

4.6.5 Co - ordinations maﬂnﬁ’aﬁ’uau

38

(4.21)

(4.22)

(4.23)

M30nUULYA TUAIHUMHUA Co - ordinations Y03 1UAIHUAY AIA15199 4.5 Faluveq

v W

WMUaNLdAIInINYsznoun 21

?13514 7 Co - ordinations U949 1UNIH LA

fg@‘ﬁ X (IBUANAT) Y (I5UANAT)

1 0 11.2
2 -3 8.4
3 -6 5.6
4 -3 2.8
5 0 0

6 3.5 4

7 5 4.5
8 8.5 5

9 13 5.1
10 16.62 5.2




7N152NO 22 Co-ordinations Yo 1UNIKUAL

4.6.6 T Vanes

anwsznov 23 11 Vanes

v

a 4 a
AN @]i"lﬂﬁ"l‘l/iﬁﬂ\i‘ﬂ

AV, =A,V,

IS dy =
A llag C UWUN

Yy H
=

A A
Buaz D UWUN

[ =2.016m",A,=0.945m’

[ =2250m", A, =0.945 m’

39

(4.24)
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<3 o 1 ° 1
13719 8 T WANULIIANY VI, V2 AUnUI A e C, V2 NN B Lias D

V1(m/s) V2 (m/s) MK A 11ag C V2 (m/s) MUHYe B 1iag D
1 2.133 2.381
2 4267 4762
3 6.400 7.143
4 8.533 9.524
5 10.667 11.905
6 12.800 14.286
7 14.933 16.667
8 17.067 19.048
9 19.200 21.429
10 21.333 23.810

1 <3 o [} 1 v o [
ﬂ1suﬁﬂqmmmgsaau“lumgmmmmmaﬂﬂsm%’"mﬂmu TIUTOUTAIANATG 8

a d
4.7 ﬂ15ﬂ5$!3~luﬁ1‘ﬂ1\1!ﬂ5‘ﬂ§ﬂ1ﬂﬂ5
471 msdszfiummamsygmanstaiuaumoaueslsausad

v o Y, @ 1 4 @ s A
fnif]f]ﬂl!‘ﬂ‘ﬂl!a%ﬂTﬁﬂ'%IW\?fNWHﬁﬂJL!u’J@NNﬁNﬂUI%ﬁWBﬁﬁ ﬂ%?\‘lﬁﬂﬂﬂ]ﬁﬂ@ﬂﬂﬁmﬁ

Y Y
a v A

dy Y Y 9 A 9 [ 1 1 ay I
dunsogomuazaiiuedlaiie lagldluasmulumsaduainanaedusimiutunidu
80,500 UM AIA1519 4.7 9115 15911 20 T Anhgeasniaeg sasnuamesmasszunil 600

9 '
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Abstract

This research studied the renewable energy sources from combined electricity generation from wind power and solar
energy, The hybnd device is powered by vertical axis wind turbines of about 250 watts with a solar energy from panel solar cell at
120 watts of power generation. The electricity would be distributed to rural areas which far from grid line or natural disaster
affected arcas. The power can be applied for lighting system, for example, LED lamps and rechargeable batteries equipped with
mobile phones for communication. Moreover, it can also be used in case of emergency such as floods or earthquake o reduce the

energy shortage and suppon renewable energy sources replaced with a low cost invesiment. Equipped matenials would be
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provided i general and casily created by oncself Furthermore, device transportation and installation o specific locations are
eonvenicnt. From the installation and demonstration in Kanjanabun province, Thailand, it was extubited that wind turbines started
power generation al wind veloctly 2.8 mis. The maximum productivity ol aboul 283 watl was conducted at velocity 12 mis. This
could be produced for emergency case and temporary energy shorage  The enlire investment cosl of each device was calculated
to be 28,500 Baht for 20 year utilization. The mamtenance cost including battery was approximated about 600 Baht per year
without fuel cost, Terminal value of about 2,850 Baht equaled to 10% of equip cost. The i power g ion was

estimated of about 12 unit per day which provide annual compensation at 70%. The pay-back penod was evaluated for 4 years.

Keywords. Community Energy, Renewable Energy, Solar Cell, Wind Turbine
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vsEm myudmaTulad 61 d1ia

2545-2553 Engineer HUNTINFITNHIMAZINALAATIOINIABIY AIUTDY
1139089 Aedenssusontings v3Em dan. Sina@niry)

2553-2555 Engineer fiundsamuamsy fhefamsiftodaan v5m dan.
NNANNIFU)

2555-1lag1iu Area Manager @aUDIMITA0IHVTMS Uan. dheanuag

YIMITADINUINMST VSEN Uan. na@nivu)
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