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SUMMARY

I. Subject : Research of Reservoir Floodgate Improvement

II. Purpose and Important of Research

Day by day, damage of facilities is increasing by abnormal weather.
Disposal for this concentration rainfall is difficult real condition by decrease in
population and graying of farm village. Also, there are a lot of wastes of
agricultural water by water leakage by dilapidated facilities which 50 years is
passed whether 70% of whole country reservoir is built. Therefore, in this
study, 1s water-intake facilities of reservoir, floodgate through improvement
water leakage of agricultural water prevent and facility management by the

manpower tribe and aged population of farm village is easy.

M. Scope of Research
1) Development of Reservoir Floodgate
- Development of Circle Type Floodgate

- It is developed screen. Floodgate hangs screen on fore-end. Screen
does part which prevent waste. Screen prevents wrong operation of
floodgate and makes operation of floodgate smooth.
- It is developed water tight device to reduce power disturbance that is
occurred by weight of gate plate, length of operation rod, frictional

force increase for leakage control, hydraulic pressure. Shape of water



tight device nosed and commission by ball bearing floodgate frame.

- With driving department and operation distance is farand. It does
structural reform of rod for operation that connect floodgate plate and
driving department because operation torque 1s cost much.
Accordingly, increase convenience of operation in driving department.

- Because man-power handle was linked directly with operation rod, It
is hard to transfer. Therefore, It does to attach universal joint
between operation rod and driving handle and so that driving is
smooth.

- Development of Valve Type Floodgate

- It develops valve type floodgate broom to overcomes eccentric load by
water pressure and prevents tortuousness phenomenon back in gate.
Valve type floodgate plate can subtract floodgate plate’s burden by
water pressure and there are stability and is excellent advantage than
general floodgate of same power.

- That structure of exponent part becomes biggest factor of power
production in valve type floodgate shape introduce butterfly stroke
method but improve long term use is possible because durability is
strong without changing in hydrospace changing quality of the
material.

- Because there is no apart rod for operation In Case of valve type
floodgate, It develops rod for operation according to valve type.

- Because It becomes as direct connection structure with operation rod
to turn as well as handlecircle handle, huge effort is required to
circumvolve driving handle. Therefore, It behas improvement so that

soft round is available doing to attach air pressure (or oil pressure)
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rotating axis between operation rod and driving handle.

2) Development of electricity floodgate

- It develops method that can do and deliver this in control panel or
operation place so that attach the most suitable open and close degree
sensor so that operator can know open and close degree of floodgate.

- Present direct current type or interchange type motor have turned
much in market but because juncture that operation of motor is
impossible by rust etc.. Magnetic part according to use of long term
in case of flow electricity instantaneously occurs much magneto
system or magnetic so that can prevent wrong operation of motor as
original by other method that no develop.

- Opening information of floodgate plate 4~20mmA information that
receive as electric current 0~100% indication enable and operation

method divides into 4 steps and develop so that operation is possible.

3) Development of solar energy operation floodgate system

- It develops system that can do reorganization of floodgate using said
that occur with electricity that breeds wartime because uses Solar sell
and fills up this electricity to charger, and charges.

- As solar photovoltaics electricity is direct current, It is going to
develop so that can compose graphical diagram that can heighten
charging efficiency to supplement shortcoming that charging efficiency
becomes about 60% and have function of protection gainst heat and
cold.

- It develops by method that use because said that occur depending to
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Solar sell about lead-in method of electricity to apply motor uses main

electric and makes up for remainder dull first term in storage battery.

4) Creation of standard drawing and specification
- Sets in korea rural community and agricuture corporation’s standard
and makes standard drawing of reservoir floodgate.
- Make manual so that emergency disposal trick of floodgate,
management about checking method and operator are apt to know.
- Make manual for maintenance along with manual that considers
peculiarity that is a floodgate establishing in water and establishes

floodgate.

IV. Results and Suggestion for Utilization

1) Development of Circle Type Floodgate

Because floodgate was always located under the water of reservoir, is
always getting hydrostatic pressureand fatigability of floodgate plate increases
because receive dynamic water pressure by change of velocity of flow if open
floodgate. Therefore, does shape of floodgate plate circularly for concentration
of floodgate plate center mass of augmented fatigability breakup and water
pressure by various hydraulic pressure, and leakage control by floodgate
plate’s tortuousness accordingly and material used STS 304 for floodgate
plate corrosion prevention.

Because floodgate operates under the water, frictional force of floodgate
plate and exponent part between floodgate frame exerts a lot of influences on
floodgate plate reorganization power. Accordingly, capacity of motor and Solar

Unit’s capacity changes greatly and exerts a lot of effects in unit cost of

- XIII -



product ultimately. Therefore, It did structure change of exponent part so that
reorganization of floodgate plate is smooth by small power processes
floodgate frame some slantingly to decrease frictional force of exponent part,

and does so that attach ball bearing at middle.

2) Development of Valve Type Floodgate

It used butterfly wvalve by substitution of floodgate for refloating
convenience of force and operation and efficiency of floodgate plate. This
makes operation torque of floodgate plate less and is method that use decided
power train by filial piety emptiness in lessening the subordinate amount that
motor receives accordingly, and appropriates agricultural water supply

hereafter and hydrometry has possible forte when measure.

3) Screen establishment for trash inflow prevention

Floodgate happens circumstance that water supply that is blocked in
operation by various trashes or soil and is smooth accordingly is difficult.
Therefore, in this study, remove by big trash silver screen doing to attach
screen on fore-end of floodgate and small particle such as soil did to come

forward in succession outside by velocity of a stream.

4) Establishment of structure for soil inflow prevention

Established structure to prevent stack of soil in the advance to prevent
difficulty of floodgate plate operation by soil inflow of floodgate. Coffering
work height of structure did to height such as floodgate and height prevented

that soil is flowed in floodgate in the reservoir floor accordingly.
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5) Development for power transmission device and application

Rod arm as device that do part which communicate power of drive because
connect drive with floodgate plate, corrosion prevention exerts biggest
influence on durability. Therefore, material used STS 304 Pipes.

Universal joint power transmission efficiency exerts big influence on
floodgate system whole as that Universal joint does part which communicate
power that come out through motor and Redecer in the Rod arm. Therefore,
inserts ball bearing via both axis and improved efficiency of turning force

transmission.

6) Development of solar energy electricity power system

Make first term that appear from Solar Unit for efficiency of power
transmission have celebration by battery in charger, and remainder electricity
did to discharge if charge ends. Also, when operate motor, It did so that can
use more and lacking amount doing lead-in in battery in first term that

appear from Solar Unit.

7) Opinionnaire investigation for modernization of facilities

Among reservoir water—intake facilities, to dominate large majority is an
intake tower. Also, It could know that a lots of reservoir water—intake
facilities modernized, and shape of floodgate plate consists of reservoir
water—intake facilities that circle considers water pressure by bulk.

It could know that result of power investigation for reservoir water—-intake
facilities result that it is desirable use solar energy appeared, and infra
facilities of reservoir do so that do water-intake institution electric motion

because use solar energy present and because was equiped enough to can
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measure in fixed area and control this, supply environment of modernized
reservoir water—intake facilities is good.

Also, makes and presented standard drawing and design, manufacture,
manual about maintenance etc. for supply section utility of solar energy
floodgate. Estimate by something to need administration’s support and pilot
project for utility of this study result and mounts competitive power and

economic efficiency of product by much supply.
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AEgL&T
(4%) [ 12%) |(17%) [( 21%) |( 21%) |( 23%)
0.4 0.7 2.4 2.6 3.4 4.0
TEE&ET
( 8%) | 5%) |(10%) |( 8%) |( 10%) |( 11%)
4.48 10.2 14.7 14.9 15.9 16.2
TE&T
(88%) [( 67%) |(59%) |( 50%) |( 47%) |( 44%)
2.5 3.6 6.4 75 8.4
3785 -
(16%) |( 14%) |( 21%) |( 22%) |( 22%)

¥ A LR7F A Y (Water Vision 2020), 20013
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o lojA FHege dEHE B ot ¥ 112444 & F %ol
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Ao Aol BH Al AA BAHHEA 817,700ha ol A 510,783haz A oF
62%0°] i, Fuj5go]l 152611ha= A 19%, X7} 100,606ha® A 13%, 5 ¢t
A7F 18599ha@ Al 2%, A o] 35346ha Al 4%0°]th. o] Aol & 4 9]

ol &7 AFde AFAE weolde AA st o A oA
bl



® 112 #39=2d 43 3%

A AR
s B A (ha)
T A 1945 o] A |1946~1971 | 1972~1986 |1987d °] ¥
64,543 15,426 16,963 17,132 15,022
A

817,700 183,058 252,973 281,177 100,492
17,913 9,669 6,229 1,614 401

A & A
510,538 138,819 186,034 135,420 50,265
6,546 170 1,094 3,308 1,974

ol 54
152,611 10,650 29,707 92,302 19,952
18,350 5,399 4,849 7,047 1,055

H

100,606 32,833 26,023 38,311 3,439
3,680 151 1,903 1,500 126

%% A
18,599 754 7,769 8,815 1,262
18,054 37 2,888 3,663 11,466

& A
35,346 3 3,438 6,331 25,073

¥ FIAAI AR FAAR 2002E
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1970 [ 1975 | 1980 | 19854 | 19904 | 19954 |2001

e

?.

ZAT(A) 32,2411 35281 38,124] 40,806] 42,869 45,093 47,008

F7FA+(B) 14,422| 13,244| 10,827| 8521| 6,661] 4,851| 3,933

B/A(%) 44.7 37.5 28.4 20.9 155 11.6 8.4
204 ~ 494 (C) 4,404| 4,212 3,701 2,830 2,259 1,626 1,188

C/B(%) 30.5 31.8 34.2 33.2 33.9 33.5 30.2

504 ~5941 (D) 1,107 1,108 1,074, 1,129, 1,111 867 636
D/B(%) 7.7 8.4 9.9 13.2 16.7 179 16.2

6041 ©] & (E) 1,143 1,164 1,138 1,177 1,187 1,255 1,423

E/B(%) 7.9 8.8 10.5 13.8 17.8 25.9 36.2
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g 2AZ BEAL gol Aold 4+ Y 173
= a7 A% Aotk AE xA7|dE

FEE AE4 227 Limit Switchol €3 ON-OFF9 F7FA €3 ¢
A4S Pk, 1 A dHE dEdE A 29 A (Limit Switch)7F A X
Ho] glofjor @tk e AF 2V E £ MEE 5 2 T S g
= AA7F FHlEo] Qlojof shm, dHoR

Torque)® A = (End Torque)s w3 3 & 9= FFRo]oof s,

ol Fugs 2AsEH Twd £FES FREof A ouleln, 1wEln
% ZA7]= RE, Integral reversing starter, Local control & X & 92 A

o5 9s A48 Elvd EF(Terminal block) 2= FA=o gttt 3
Hom dg =279 7lole = fAA AEmelM FA7F 7hs ko] of

o= A71H 22 HA @G FRE Hook
T Ao HEr ForA A nFS TASE o

H AEodA sz

W 71 =

descrimination)< 7FA| 31 glojof Strp(Z ool dAEHQ Ao ),
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Az 215 AwATY AFFER AR U

(3) € (Motor)

EHE 493719 Fid oz gAY 220V/20/40Hz, 380V/30/60Hz2]
ez FEHAY HEE A8 ZFfoe ARFALE AHE3 D, 8
Foll A3 Hejolojol dn, AW Yoz WIS FE FFolojor ¥}, 15
€ olde 7hedE AAALE Ak sz, AAAUNY 10% A4}l
E FFdor ¥ EEH BI s ddlMe FEo #H RIA
(Jamming)s o] tolyd T3 oA &g u ZEs FEdA F23A F=E
ol gt} oy F&9 FAFESLHANA e T AREE T
EAX ZEH Be d4€ 27 A RHold. = EEH mdo FIEHUS
Wele Wdd &% A7 (Thermostat)} Ex HAZF Pyl o3 =Es}
Basool @t} A4 Aol YRHo WYz FITHAL B Best
Bod 4 e FA dojok drh(zF@ddo]l AFYA Ao 3.

(4) Z%71(Gearing)
AE Z2F719 7oy 2AOi) = 28 0]A(Grease)E A1 g%
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ofef gtk Fe] dd, @39 z Wae] uigh 3)dE 29X (Torque
s/w), @Al 29 A (Limit s/w) % YAAAI G AAste] AL 5 = B
Zx @A =R E A Fio]l g 237 AHCA dElE st E o
L3 EAvh AeuBR ol 3y 29X 7F Hed EAR FAHo F
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55 dwstr] g8 =Z71E "HE Aol xuld AEE] F&ste] AA I}
Heg . 757l AP 6039 VlEes & o e AAolofok §hH,
A7 2 VAR Aed AY VEvIE 2T dAALE HA 22
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o AwAeE A% et dejok Atk BaA FE ALE 94 A7
dakel AR AA WAYNCPT) 4 ~ 20mA AEE 2d + A= AF A

7F AAE  dEE AA ook S}
(11) ZEE ~9¢ A (Integral push buttons ¥ Selector switch)
% %#7]% Open/Close/Stop& Push button =912 2 #AF F 271 5

o] 9l = Local/Remote selector switch7} ¢l ¢ oF &+t

(12) Wiring Terminal

M # HA(on-off) EE 0| mal +=F == EH|

o BER EER 0= MR BE

L
F--|
=
Ha
&

=& CEH TEM 2 S-S IHE S5 (A AR TE)

=S Mo E i N W AR B EHE

AEHE 2 Aol 1
SEME | ARSI A L2AW

F=MEHZA S| ALK 2l - AHI =& 48

| U=HEEE 2AE 22HAEE AN Bz A

a9 211 d9d A AesEed FF WAYS

W AXE Wirex= "Tropical grade PVC insulated standard cable” ©] <]
Wi

oF el 7

ire Eoi= Wire number’} E A F ook & Terminale ZA
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¥l Terminal blockell AX¥ o] glojof vt H& %719 Terminald
2 27) o)A Cable 219 -8& T " (Cable entry hole)o] glojoF 3t} A& =}
7} d(cable)s A2 w w@x W& (Terminal number)oll B3¢ Cable
core numberE M7 Y& 4 AEEF Terminal box coverol = TAdle ©

Z7F 71AE =We] Ry ojol gt U H M S (Serial number), & H A A

e

, 2
A% W35 Terminal layoute] $lo]ofF 3t}
(13) 9% (Box or housing or casing)
He 24719 9932 09 & A4 wyer Uiy (sealing)d W+ ol

ofof 3ttt g A7l WAH A7 A4 FE, BH 58 FVIEHEH B

fol
il

S QEE Oring 5 A48 $Hom Aeldolof @)

(14) Start-up kit
ZH7he) A% A7)0 = start-up kit, manual, wiring diagram, & %3k <

9] spare screw, seal 5 o] &FF ook 3},

Asx4A7= v 20EAEY 16Melde 88 HAAZE & s
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ol 9% Wdo] Jhsstes AAst= Aol TS, 200watt ©] 4

AHZAN oA dHALL Free Voltage, Auto Selector, Selectors

o2 UE 4 9o ¢ HFulsex FUSEZF @A (OPEN)E S wl &= Ui
3|2 9 Azt o]/o] WAEo] 9lon g FUSE w3o 2= HA47F &
A}

7be @ A7 sk =3 4R A ME gl s ARNEH N6
=]
)

2

o,
tjo
OPﬂ
o

A (85-264VAC)EH AE +0.4%0]3te] WE
= Bt d&£A 0% ON/OFF #ss & o+ 220V e, A =49

a8 —111

ol AHAY ON/OFFE 52 Ao 1008 o4 AAdde %

T3 FH A oAM= PR E TheHd =24 {1l AbEstolok st
HAskel 2%l A8kl AbSeor sk, A
B35 (0O.VP)E #8iA &9Adstel 445 7IEold zdsd OVP7E %

Fato] A5Ho Feol Fusolof Bt o/]A FHEAMAAT
%
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PROBE¥¢ ol 047uF FILM @A ¢ 47uFds] ZUAE 22 A48
i EFH A Y x1%+50(DC100MHz)mVp-pol stel A #bgallof gheh. FA
AFe o8 AFS AAT £ Jdoy AC220VE A 2z 9

Aol =31 AR FE 2mAcolsto]ofyt gkth. &2 DERAYINGe| sl
A™8 e Foerd wop GapAn 2E(FHSdFELE)d e =

g FWMBFLES0CAME 100%, 70CoAE 30% oz 7 7a o

g Ae el Belste] wjdeta, 8 Zol @A mopM A&dAY
ety wol =44 mkvh Stk EI FG
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BatE bl @ NOISE WA §ol=

(4) DC-DC Converter

_40_



RE QA VES YEEAdde] DC(HAFIR F4H7] wel 449

=

u

g2o0] Folof 3T}, Wo] o]l FDEL YRHoZ 33V 3VE

tlo

off
y;
i)

Afom TEHA Ao old%E AVWARAEES FEES 5V vwd

2
r‘lo

2 WEE FEeA "o sxw spgel s AC A9 110/220VE
DC d9dS olwH (Adapter) & &3t rdstA A& + o 28y A
JEolAE AHEHE Hor dEozZes FAE FEotrlole dego] B
et B ogHE 1A A=E5 =96 "o AdE, 53 A4 &
AL = dEle] FAE A A S A HA 10A o] de ARAVIE 28
2 % A8 HdYe AC 9ES +48V A¥ o2 DC-DC Converterg o]
g3oto] dste FeAdeR wEo AMREA "o o=V +28VE AR
stk o]# % DC-DC Converter= ACHY S =2 gte DC ddeoz W

B3 F HAFH o AEE DC ddow 284 v FasA Aot

7h) A A2 A8 (Isolation Converter)
10Wol A 200W7HA] Ao Az oo DC-DC Converterd E A4
2y FEga¥gto] ofyel A

o] tigk A Aol astA Hrk JHAYS +48V, -28V, +12VE F=

z@olw mEPHoR Jerh ALgAd g
2 st HA g dgY A oA = FA
of Slt}.

10V \lgre] AYL olfsl BE +5VE gE APz 33V A 15V7
A Zgo] 7hgstth, AAwAd wd ~doly FSE HolA DSPL T
ICe REAYPoz o] &3},

DC-DC Converter EES 7]|EH o2 SMPS(Swiching Mode Power
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Supply) 7l& & o] Fo Xt} o] 7|2 4¥

rN

4S5 Swiching 7|3 LS

o]t A&t AR w2 dHAYLS TRE AHEstd AT F71=
1<

£S5 =9°21(70%), Swiching®e & 23] Noise’} A 7|4 €

S
e
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dgow Aget PAolth old @ WAL AEFORA &

pud

Swiching& 3FA %3 AL&3tE= WS SeriesW 2 o] glal 3

o] "o %™ (30%) Noise’} # t}.
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FUR 10 E' '.:'
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. = SEA
oCF } x

%
b u"Ir'
3 Vet
AFTD BOLEndR

23 2.1.2 Foward ¥4

EetA S 145 Edl2Ql t101 TRE F3te] Onel 2 w7+ Edl~

el oA E 22452 t20 dUuAS dLst= WS AEeH 28 §

sto] AEH dUYAE dlE T3te] Inductor® AAHA =Hol AL H ).
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TRe] Offt] & W= tlellA 229] oA "

)
23 Inductorel A ¥ oAUYA 7 EHo| Ady A HArt.

Zeholy) A2 145 Ed2S tlo] TRE $3to] OffH S o Edlx
el oA & 20 ddshs WS AHEEith TR tl On, t2 Off2 =

e g t, 29 TEo g
of WS 2330 mede] EASA Rgow pwaA FAT £ At

LHE FILTEA e FiLTER
5 " = e
= J-

g

5]
L

8l

] e _:I
PER IC [ . .-:
i 4 1 I | owp

Tt ¥ |
2 | /
i Vret
0TS EOLETOR
2% 2.1.3 Flyback %4
@ A A of u4]
pwm icE fetl9 H#2A35 2 pwm9 duty ratios Z4d3dA H=d =9

Z9o] A<gto]l =A UL wliE duty ratio® Fo|li Aol ©S A So=
duty ratios =84 &9 Aol dAA FAHEE g}

At o 2= pwm9 duty ratios A ATS F3te] A nHgR @



& 5o o] H LA +/-F duty ratios WI A, T3 optor LH
toloret IE foleEg ofFofxl IEAFHE FHF9 AgW
£ ople] H=Esto] HE F3dto] op22 Hdste= W
FEB
INDUCTOR
LMZ576 - =k
i o
| it
I GHD CH/ OF F R I
aF 214 AGA

Aol TEAEHE AEFoEAN FHF AAQAF)Y Wy A7)

Aol AHeA fJEFAAF)oR HdH = Flo] ofd F& Fako]l A

kA " th(isolation *A)). F& EF AF= op2E S A71HSd AS

2 vy A He o] ASE pwm ic7t A FHFo AW E

A8t pwm FHA1 59 duty ratios: FHEste] dAAGE FAEA #

.

) HHE A AW E (Non-Isolation Converter)

HAAYA 2 g or dY3 o] ddd WHor dE=ol dd
HA @ A TG e Aol W2 deteme] WAk Abgo] 7}
58t noiseZt A AREF A7t Fbesttt. AEHoew Wol AFEH L 9l
H(5V—3.3V).

O &9
EdAE AMEEA @ dEHe JAE vEHe ALgsH, 48t



LMZ2 576

L Ol OFF

e 542 2 v pwm ic
+ pwm 339 duty ratios ZASHA HW o] AT E fetld] FEAZ
2 AFESHA "vk = A AGel A A ddRts duty ratios
=4 dste FEAYS oA st WA S EA duty ratio AT 9]
off timedll+= inductor®] oY A7} diodeE E3te] Z9xdstel A&sHA
o
t}) DC-DC Convertere] #217]<%
%!

%719 DC-DC Converter?
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7}2(cm) |[AZ(cm)|F7(cm)| Z(cm) =°](cm) |3 4( cm)

2FFA | 50~180 | 50~150 | 5~10 50~70 110~200 | 2.5~32

#7014 50 50 5 20 120 25

¥ 313 AEXRAIE EF AE A%

N2 =9
T B A A
A28%(kgf) |2¥WE ¥4 (m)| EZ(kgf - m)
2T F2 2] ) 4~95 0.2 0.8~1.9
971014 2 A 39 0.4 156
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¥ 315 =2 ¢go dg vy F vFAF

AEd 49 |2233 @23 | FEH 223|973 F2 (/5% F2
8.79 kg/ct 7+A 0.140 0.174 0.166 0.157
13.08 kg/cr 7+A] 0.250 0.275 0.300 0.225
15.75 kg/ct 7+A] 0.271 0.292 0.333 0.219
18.28 kg/ct 7+A] 0.285 0.321 0.340 0.214
20.95 kg/crt 7}+A| 0.297 0.329 0.344 0.211
23.62 kg/ctt 7}A| 0.312 0.333 0.347 0.215
26.22 kg/crt 7} A 0.350 0.351 0.351 0.206
27.42 kg/ct 7} A 0.376 0.363 0.353 0.205
31.50 kg/cnt 7+A 0.396 0.365 0.354 0.208
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AARAAZIG, dF &9 3719 VA A, B, C2 FA4 (A7 60watt, 6watt,
12watt7} 235 & 12volte] PVAI2®lS ] A9l BE 24417 &3t %
2 C= 8AIZE &5 evbal & wf, vt} #Zo] ALE & 9t

F2] A 60watt/12volt=24A] 7HEQF 59bHle]  =120Ah

= B @ 6watt/12volt=24A]13+ &<t 05%4#H o] = 12Ah

A C t 12watt/12volt=8A1 7H& <t 19h#lo] = 8AH, ¥ 140Ah

o714 ACAUA &M s DCAUA An&Fs THshs UABE E&(dvs
o2 0852 A4A)E Uir S DC AhE avldte H5 Aad AgS Ui
HA ACHA Ol tg DC Ah &H| o] A dh o & &9 175watte] AC 2

o] ekl 6417 F@Th et

2
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£ 317 Z4F HEd AAR

¥ 5 SM-50 | SM-53 | SM-60 | SM-83 |SM-120
H =€ (KW) 50 53 60 83 120
FH o A (V) 17.1 17.2 17.1 17.1 34.2
FH oA 7F(A) 2.92 3.08 35 4.85 35
@9 % F(ke) 6.3 6.3 72 95 14
Zo](L) mm 942 942 1113 1113 1128
Z (W) mm 502 502 502 660 990
571(D) mm 50 50 50 50 50

% owE gl 47 5 vk o= <daA HIEAARe o
8

=
T 4 s Avlslojobwt frke Aol

2 19 108 TEoR AEGTA 19 REHABALS 0hgd o] AT 4
ot

(FRGR/FEANAGE) FETE1D A5 5
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x x (1/30) x (25.4/5)mm *603]/min

100 mm

9.82
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of71A el olgt Asx#te] FEHe Lot KS B 3005-82¢1 4= 155 k

;

grem o EA(EET2E =8A U9 T dAADZE ™ wEA olE
Fezddd e g5 () ez Artstd

155 kg - cm / 826 ¢cm = 188 kg 7} Hrt}.

X7 (kg—m) (3113)

o714 P = REEFH (o] 5 A DC 2H 200 watt = 0.2 kw)

N = d55F3d5(o] &A1+ DCEH 3] Hd5 3200rpm)
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3200 XO.9:O.0547kg' m:5.47kg' cm
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