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A Simulation to Find Rotation Efficiency according to the
Draft Changes of Waterwheel in Open Rectangular
Channel
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Abstract

In this paper, simulations were carried out to determine the efficiency of the rotation efficiency
according to the draft of waterwheel in open rectangular channel. In the small hydroelectric
generators to get the highest efficiency of waterwheel is very important. But the presence of
various elements(free water surface flow, non-uniform velocity distribution because of the

waterways wall friction etc) makes it difficult to create a mathematical formula. In this paper, we
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made a scale model and perform a physical simulation where the draft, gradient and flux is

variable.

Scale modelling with 10-step draft, 3-step gradients and 2-step flux, as well were

constructed then computerized automatic experimental system were configured to acquire the
rotational efficiency vs. draft of itself. Rotational efficiency is analyzed as for the draft of

waterwheel using the acquired data by varying the gradient and flux of canal. Reviewing the

analyzed data,

it is confirmed that phenomena of efficiency shown at previous and present

experiment is similar and revealed that computerized system shows more sophisticated numerical

figures.
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Table 1. Set for the communication

=4 A
flow control None
baud rate 9600 bps
parity bit None Parity
Stop bit 1 Stop bit
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Table 2. Set for the board control data
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B.C.(Base of Canal)

D.l.(Draft Increment)
I.D.(Initial Draft)

Lv.(Level)

P.D.(Potential Draft /

E.Z. Experiment Zone)
S.L.R.(Start Line of Revolution)
S_M.(Safe Margin)

W.D.(Water Depth)

W.S.(Water Surface)
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Fig. 3 Draft level of waterwheel

SM. st sao

a8 3 k] A %E?ﬁ}lﬂ&iws%-’?
W YeRfM, S.L.R.& FASAAALN R At 3
2 Eeken 3Haitt A3 #9loltt. 1.D. (Initial Draft)
T FA] 271&FR o] ZoldlA Fat 7] AR Ee
Hleltt. S.L.R2ZH= 8% 2Ee Hf 10 pulse(UAl 3]
7 180, 3/40mm)2] B& AAR <t 5he ofn]she Ao
g zteth W.D.2 F4, B.C.& F2ule, PD.% EZE
deole 24 W9, D.I.2 EF5%, S.M.2 TSI
Z ImmzE A3, Lv.e 53 S5 HAE
J”A Ko & AT ) ek de "JFHE'
it Bo| go] FAE S ®Ee onlsk, (b= 3
7} EAY WEe A 3ol 52 vt (a)= FAL
31]‘3“201] W 9nlate, B9 g of E1 U=

ﬁo}u} I.D
sHske el Tx}~ AR
Arict DA ti718ke] Be] 350

& bt el
A7, A

EaYy
<)
e A gdol 5

U= AJee F9elt} 1.D.& FHEL} ol

o X3 £ Aol M e o] X& 71HoR Zlo|E S
2=

Ado] o]g" 3L 930cm3/sec®t 465cm3/sec F

TRZ AT 29 BAEE 4.00, 3.250, 2.50%
Aaisitt. ol (1) A4 24| 3 Ao, F =il
SRroR AAES 2 o] waal =i Hole F
3% F A9 S =S ARE Sl s, o V&
7] A AA FRME v AlF wEel o glezs A
et
£ = a#sle] SCAN
2AEFT 2% A W P os sl web As
de & For {153‘5}1% LD.& Ay ek e 1/3
Hrme A & A S.LR.& 2= sioit). F
T A9 A % 1.80 A 10822 oA 1hemA
Fw g go] gtk Edt Scan #lHo] W45 A BA o
7] Alzte] AA| Btal scan #Mo] S5 t7]AIREE ZojA
A el o3t FdE 2 S ASIT

2.2 BH 3Ulet = Fo| £
S =3 7|

10000

2000 5]

8000

7000

6000

5000

Puke

4000

3000

o
1F}scan 2Xtscan 3Xpscan 4Xfscan SEfscan
——9000_1 2000 5400 e300 5790 6050
——95000_2 9000 5400 5900 5840 6080
—&—8000_1 8000 5000 5800 5470 5880
—<—8000_2 8000 5900 8400 5500 68330
—#—7000_1 7000 5500 6100 6010 6150
—&—7000_1 7000 5800 6200 6140 6180
o A 5 T ol =% o] &
a3 49 (a)e FEE T2 g:o| o Fay) B Ty
222} 3 o 2 e =5 9 A
oz 21 A AARE e FYE HoFa 9tk ==



118 Journal of The Korea Society of Computer and Information April 2013

a3e $M FREtgE 22 T 13F Scan$tE 1000, 300,
100, 30, 10pulse D= 2loln 2} 374 ZAARAS 2
0. o]FA slHA Bl EZeolx &gt =RE 4
e 332elA 77t 2314 Sdtete] Fab 3 AAM 2018
TP FUE HolFm, HF T Ak Xor JF

5 Q3 7 AN A 15 ST S Bl
F3 9tk AE AAe] @ Tow AF Bee VYol
= 2o) 54 nho] WAshe AHfEolt

" 49 (b)e b AR 589 e ¢ 120
5] 2o B2AE 10} BER 37](% Lol 247} A
o] A3 Holx 9h4-g HelFe Exoldh. BEAIN B
& b} o] e A9 Soll SJa) L ¥R AR BYT
o

= gen, o o= 25 FA A& AR

Atzol HH|

E 4+ 1203 &2l0] 54 HlolHE o]&3lo]
o} No Trim F&& Al 542 &2 A7 S 0|43
WeolH, Trim F&2 A= FA Fer £9 Hole
AAsK] S8l F=t 10314 52032 A Ak Bt
Zolz siich. ®5 Hul 4391 108] a9 103]¢] &3

E AANRE AS B4t 22 wah MEAS
9] 40%~30%\4 EaE 1 glont Hte A ¥ligol
(O 087 k’45)-% = F Ak & 24 Are AAT B

w
EN
an

)
n
o

o oox B
Mooy

&u{oihmm{nm

tlo

Ho
4oz T

¥ 4 2 Zlo| 39 XR(1205] +3=)

Table 4 Water Depth l\/Ieasured Data(120 Trials)
Scan R 1A 2%} 3x} 4R} BAt
(1000Z) | (300Z4) | (100EA) | (30T2) | (10A)
7933.33 5473.33 6451.67 5684.67 6058.08
398879.55 | 268694.68 | 140669.47 | 340154.51 | 103240.83

t:l$l1
el

%];

5

631.57 518.36 375.06 583.23 321.31

e
S5

No
Trim

4. Xpzol %S
5 R0 7187| 2ol e
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