43




AIARUIN N
LUUUEATIEALIBEANIRUUINENTTHEANEI UL WA



L. L L)
. »
R AT RN
1["_',./ \
s N\ o B
=7 :
([ TR
L -
== ©

HENATUUY

AYUsENaY N1. Luulansnmaef L aand iUl ildlunsnaasy

45



T
[11]
ulln

AMNUTEABU N2 LWUULANININRIADN UL

ﬂﬂ

| — 83 18

—

}

1

-

1l
ﬂﬂf

]

[

46



AMWUIENBU N3, Luukassn s lunaisiugn

47



AMNUIENBU N4, WUULAAININRILYDIRIUNLTINIUHAIN

48



49

— T .
[ S
- .
|
S

AUsENaY N5, LuukEmMRNEYDLTE NNl



AIANUIN Y
ANTAUUTINS VDTN

50



A5NAIARUIN ¥ AusuTRYEIWENNSINuINRSILEETIU(DIN)

51

Material Elastic Tensile Yield Shear Modulus of
Modulus | Strength &, | Strength ¢, | Strength rigidity

MN/m2 MN/mZ MN/m* MN/m? MN/mZ*
5,37 210 000 370 240 140 80 000
542 210 000 420 250 160 80 000
5.50 210 000 500 300 200 80 000
5,52 210 000 520 320 220 80 000
5.60 210 000 600 360 220 80 000
5.60 210 000 700 420 260 80 000
37MnSi5 210 000 1000 750 280 80 000
Sl Cu Mg 72 000 420 280 130 28 000
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ml | m2 o o ¥ USRS P
(L/min) fiaun (rpm) (would) | vanm) Tvan)
(rpm)
60 0.5 2 70 375 3.26 19.3 105.1
90 05 | 2 84 427 4.93 20.61 129.5
120 0.5 2 87 441 5.04 20.66 1315
ﬂ'\?f‘i’lU'JmW'l T=FXr Lﬁa r =0.0225 uns
Mmoo F=(m,—mds  =(2-05)X9.81=14.715 iy
W T=14.715X0.0225

T =0.331 476U LWes

A o v ‘0’ A o = d s U A w o
A1519% 4.7 wanisAurunaiudnaginasinialnfinszuanse Nsnsma 1 98 5 v

1/2 f:a
omsms | aaudiseu | e | vesa | dds | audaseu | dduh | s Useansn
s Aofdh | @aw | (Nm) | Aoiu | wues W) | Wi | s
(L/min) (rom) (rad/s) W) | wesrpm) W)
60 70 733 | 0321 | 243 375 147.15 | 62.92 0.42
90 84 879 | 0331 | 291 427 220.72 | 101.61 0.45
120 87 9.11 | 0331 | 302 441 29430 | 10013 | 040
.. 27N 278(70) o m a
ﬂ’l’mlﬁ’lh‘li\‘llgil ((!)) = T = = 7.33 (SLA8UADIUN
60 60
Maweiuh (P,) = Tx®-= 733X 0331 = 2.44 ad
Adalwihaums (P,) = IXV = 193X3.26 = 62.92 o
st 1000 X 9.81 X 15X 60 y
mMaad (R,) = PgHQ = = 147.15 W90
- 1000 X 60
. P, 62.92
Usedndnmsn (1) = - = — = 0.42
By 147.15
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Abstract

This research paper presents the testing results of the electricity generating from the pico hydro turbine, in order to save in a
battery 12 V. A testing of pico crossflow turbine with 0.6 meter diameters of wheel and a 20 blades water turbine which has a semi-circle
shape at 0.1 meter diameters of blade, connected with permarent magnet generator at gear up ratio of 1:3 and 1:5 respectively, was
undertaken. The resuits from the test run of crossflow turbine ty varying flow rate from 60 to 120 L/min at 0.0127, 0.0190 and 0.0254
meter diameter of nozzle respectively, showed that the gear ratio between the water wheel and generator, diameter of nozzle and volume

flow rate are variables that affect the electric production. A combination of water flow rate at 120 L/min, 0.017 meter diameter of nozzle

and gear ratio of 1:3 gives the maximum electric power of 121.68 watts at generator speed of 468 rpm.

Keywords : Pico hydro turbine, Hydro power, Permanent magnet generator
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Hydro type Scale Application
Pico hydro 100 W - S kW Stand alone
Micro hydro 5- 100 kW Remote areas
Mini hydro 100 kW - 1 MW Gne connected
Small hydro L 15 MW Cric connected
Medium hydro 15 - 100 MW Gric connected
Large hydro More than 100 MW Cric connected
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(L/min) (Watt) r‘faﬁmi'w(rpm) ) (A) (Watt) 37U
60 147.15 125 28.50 3.69 6827 0.46
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