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Development of a device for measuring small hydro power resources

Yukiharu, Iwamoto
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54mm Imm 0.3~1m/s

10%

We developed a device that measured a flow velocity in a water channel by an
acceleration sensor built in a smartphone, utilizing a property that an obstacle immersed in a flow
vibrates with frequencies proportional to flow velocities. We found that a small flat plate as an
obstacle with a width, height and thickness of 18, 54 and 1mm, respectively, had the proportional
relationship under flow velocities between 0.3 and 1 m/s. We also made an application that adopted the
maximum entropy method as a fast Fourier transform showing quick response We tested our prototype device
in an gcﬁgallggter channel and found that the errors compared with outputs of electromagnetic flow meter
were within 10%.
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:Open channel
:Aluminum flame
:Height gauge

:Tool for rotary support
:Carbon pipe

:Obstacle

: Wave suppression plate

NO U WN R

1 BB X

1:Connection to height gauge
2:Aluminum mount

3: M6 bolt and nut
4:Ball caster
5:Acrylicmount
6:Bearing

7: Carbon pipe e
8:copper plate
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el o 102 [ By / j
= F 00000 A
E 00 o,
. 00 ! \ N
:D 200000 Mﬂm’*
g e Y
© 00 0 WW ty Y
e ‘ww\m
00000 w ol 4
L T
Jot 80000 me )
C 600 )
eca0060 106 L% i ‘ R e
10" 10° 10° 102

Si=f Liv

K5 EX Imm OFHR (K3 4) OEEOS
T — AT~ VE R

X4, 5 ICENENDOEEY OIREEZ T —
AN FVEFERRS (PSD) THEPE L =45 R
g, RUTWEOKITERE (342mm) Z{X
HKREELTHLA I LZE Re Z—FEIZLT
IREZREL, TNENDOLA ) IVAET
PSD Z#i &, EHICAXT < $5H72DIZ PSD
ZHEHICATA REETZHDOTH S, il
IFA b — VB (ERSTJEEED) St TH Y,
LA VA ERFRICKDERERER S
WCLTWS., K45 TREE—IBbDEZA
DA R — NV EFFOREBN EITEZ -
TWAHZ &Y. ZNZEHD PSD TSt>6
THICAOhAEY—U R 5. Znifing
WEh 3+ 2514 > X7 0ERICERTHH DT
HY, EEYORBIFNLY LIV b
T HIZBT B E— 7 IR T 5.

D EEEMIZL DR (X 4) 25 L,
Re > 80000 Tz X 2 BEY OIRE 2 e
RTE, LA VRO E b7 - T 2.6
N5 20 DA M —LVEOERHS. IE
L OHEE RO EEZDHE, AL
0 — N JVEIZ AL B D L iR &R B E O
M HEBIBERN 72 2D THhEVEEL
< 72w,

R L DR (K 5) #H5E, Re >
100000 Cify i tHiiC & 2 [ E Y o = 8h A3 e 52
TE, Abe—r BT —EMlE EDHZ &N
D, EREITST-2TOLA IV ZEIT
BLCEBHAEE-TA M= L EZRD
5 &, FOEIL2.27, 7583 0.0025 1272~ 7.
ZOREREFA L CTIREN D D A R D
LREERT D &,

W =0.151 X J8 K
DN, RENDHERR S - #iPH 2 i B
T OIEBHICET S IXFENFN 03~1m/s, 2
~6Hz Th-o7-.

X 3 ozt 1, BER EoEED
LA, A M — VR —EIZR 5720
ST DA D BV ECHIRT L7,

Q) 77V r— a3 OVERERE
FERCEIN S IREVEE S 4 10Hz & -
2. 7TV r— g B W TCHEEIE DR
FEx 10%LL FICT 572010, @mE7—U
EHORREIT V72 < &6 0.1HZ IZ LR T
IZ B0, FODIZIERIERRIXFo
WD 10 LU0, 23U CIERF RGN
PEAEE, K o TARBFZE T IR E R [ A3
CTHLHRELIZART FANKELZHRKRT
viirbvt—EEHWE NEEOY T
J 8wt A 100Hz & L, 2 BT —Z 1%t
LTk Rz b —iEEsHnwasZ izl
7.3 2 L—#& T 10.1Hz O E5X1E = &
P AN LT Z A, R LET U 7r—
va U CITEBER L 10.05~10.2Hz % F£oR
L7z. ko TO01Hz DfBEISHIRTE TE
D, WERECE LT ) r—v g ok
AMREZR D Z LN TE T

19:50 < © 100% =

[av] é.26Hz, 0.34m/s

amplitude?? [G2]

m

o

acceleration [G]

|
i
i
| I |

3 I ! I ! |
100 80 60 -40 -20 00
time [s]

eeeeeeee

X6 TFVr—aryEfEEDOAT YT
va v b



X 6 ICFATHE D AT > Fvay FamRd.

EEIZ AR S v, FERICIGEE DA &
FREIELHARIT > TN D, RSIT— X
R GPS i@ Hleisk, EEOME 2EET 5
BERE A FHIN L 7=,

TV r—varEAA VA R—= LR
=7 F =R, T BN LTE
S Imm O PARFEEY) 2 B0 17 CRER &
L7z, Z OREMEZFE > TEBICHKE T
HWHEE2TTo7-. K 7ICEDORERZRT. B
B ASEABRE B, MEER S TH D, MEREREAMm
OO EBEG (JFE 7 KAV T v
AEMI-D) THHIEZIT-TEY, ZORE
LR 7TIORLTHD. MTE2RADE, mWlE
ORI OZETRBES 1218 O &
XM 0.231,70.004m/s TH Y, ML T S
L 774,/ 1.0%Thot-. BENKREL Lol
BiiX, AR NRICRY$TETEY,
A EEY DN RIICTEEIZ > TR o
7o, BBELD-%THIRABRES 15 LI
TOMBPIELRDEIT 10% AR ->TEY,
oM R & L CiEmE VN bR
STz, (BREFOREIX 2% ThHDH.) 7
B, BENEWLERENKELSRD LV
BEUET R, 7Y r—va SEED
Hx 2853 olEEMMLE. 2079,
MENKEIRIRKOFRE S 2 HHE
REORBEITHAEITIRY R Tund. 4E
DORNERIZAE > TV BT B — R 8o
TRT 7 VIV ERIIRICAT T, RER
WH T EEETIIRY. 92FY, Av—
k7 > &R L 768 S s ) E o B
ENTETEERD. ZOXHRMEEDRRSE
W A B, BRI Lo LV EB AN
k5.

T T T T T T T T T T fstofidevice @ |
electromagnetic flow meter = |
Q
£
> . . 4
§osfo ., TICAINS
z [ O?imagg-‘ e28
8 ey QE]WD
07””\””\””\””\
0 5 10 15 20
Test number
B 7 JHAKEIZE T DI EAER R, @ ;&K
$eE, O ; ERiEz

(3) AR RE T & xhhis 12k 2 [ B O FRE
REICHAKBE TCHEEI T2 A, T
EE A B o THIE L723BE, RIS IR
BN FICL o THMAONTLEYILERD
S, fHERMESREBFRLTWER, Zh
TIEEEDLHICL > THREICE A ZENHTL
£9. £oT, fETHRUHERE HE, o
HICHECX DX FFRAMRBET L Z LI
L7z, AR LI XREEZX 8 II/RYT. I—iR
VAT HT 7 UM CRMTHRW) ICE
WY, 74mm AOIEEFEOARGE (AT
A M) 24 L TR=YIR TR T, 4

BINTLR EOFEERMLNRNZD, ZhT
HIEEHICBYETE 5. FEBRE CHREEZ T
fli L7=fER, K2 oXErE L REEOMEREL R
T el

8 [HlsE & MWWk A

@) S%ORE WM TOMEIZLY,
Aw— N7 4 &R U766 5 i ] E %
BEORRICHS L. 2SI TH
STETZRXNVFE—FIEREE FTRICUETEZ S
EEICAAI R AR THD. L,
TR ILX —H R D T2 DL & O W E
RA[RTHD. T2 THLE, WERz2F T
I CTHESREEZ, ZORTESERET
WL EEFE BT DL 9 ICHEEZIRE L
TW5., HIEMERD DB, IR P
GPS DERZBEHNHT D2 DITBENKE
TEBZENBES LTS, IoT,
WMTETHWONDZ DL~ T 4V ERE
DREEREWAEOFEEICTEIL TS, tE
HOBENER LEEESTT U A—3 3
VONBREITY. £l —ba =Y, F—TF
VX N, HMARER ECEBEFEIL,
HEWEL L TORBBLEZL TN,

5. TR ILE
(WFZERFRAE . WFFEr A M ONEEERFE# (1
ES )

(MesEam ) (BE 0 )

(Fa%E) Gt 3 1)

(1) EKH, BARER, T, REFH],
[ 5 72 BT D 72 0 O FEE MR 0%
E, HAE SR E N EAESE 46
A B s AR e R 2, 2016 4F 3 A 8
H, BRSPS (B R L)

Q) EARIEIR, —FIEM, WS, fRE
A, TH s S B O3 D REh 2 FH L
T2 FRBHE D 7= O D PRI FEER), B AR
K HEES 2014, 20144£9 H 15 H,
WAL RFINNAE T v S AGERM (E9
AL A

(3) =FEIEME, SARER, REFIAI,
g, TRARIZ & - THREN 3 2 Bk SRR A %
FIR U 7= s E O 729 O T 3R ],
H AR 2 P E DU [E AR5 44 B
EBREMIERFS, 201443 A 6 H,
SR T S EBUR S ETH)

(XF) Gt o )



(PEZEIA PEHE)
ofiIRTL (Rt 0 )

ol IRTL (RE 0 )

(Z Dfth)
L

6. HFFEHERR

(HAFFEREE

HA 375 (YUKIHARU IWAMOTO) &%
KPR PRE TR - AERE L¥PH
W - GHAM

WFFeE &5 : 80325357

QT HE
L

Q)EHEIT
L



