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Development of the Inspection and Measurement Technology
on Irrigation Structure for the Efficient Management of Agricultural Woter
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Summary

I. Title
Development of the Inspection and Measurement Technology on Irrigation

Structure for the Efficient Management of Agricultural Water

II. Objectives and necessities of this study

Considering climate and terrain conditions in Korea, artificial irrigation, which
supply agricultural land with water from reservoirs or pumping stations through
irrigation facilities, has been developed from ancient times. These agricultural
irrigation system and gates are installed at nation-wide. Agricultural water use
accounts for 60% of total use of national water resources and plays an
important role in maintaining agricultural production and fertility of rural areas.
Recently, demand on rural water use for agriculture and rural area has been
diversified and complicated according to the changes in weather and social
conditions including eco-friendly farming, mechanization of farming operations,
changes in farming methods, irrigation on crop fields. However, the rural water
management, which has been managed by number of farmers and rangers, has
difficulties in on-site management due to lacks of manpower.

About these issues, developed countries such as the United States and Japan are
applying technology to automatically monitor and control irrigation facilities and
water management using large-scale automation systems (TM / TC, SCADA,
etc.) since the 1970s but they are limited to specific areas. Korea also has been
tried in the same way but it is experiencing difficulties because of high cost of
facility and maintenance.

On-site facilities and water management is conducted in the same way as past
by manually recording management histories. Accordingly, it has been a major
cause of difficult problems such as higher labor and time requirement, decrease
in work efficiency, and difficulties in sharing of rural water information with
farmers and local residents.

Through this study, it is necessary to ensure improvement of efficiency in
management by rural water management institutions and foundation of water

supply for efficient rural water management and reliable agriculture through
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providing information on rural water use to water users and residents of rural

areas, by changing on-site rural water management to scientific approach such

as

information technology including PDA, GPS, RFID/USN and automatic

detection management approach using system integration technology such as

web-based and computerized water management techniques.

In

addition, it is necessary to integrate high levels of IT-based techniques to

management of the rural water and irrigation facilities and to develop new

industrial fields for launching international agriculture business in consideration

of the competitiveness of the IT-based business in Korea.

I

o

. Substance and scope of this study

Development of monitoring equipment for flow and state of fields

Development of technology for constructing chain of water system and state data for
on-site irrigation facilities

Development of program for operational management of water authority and offer of
information to farmers.

Suggesting practical business plan through installation and management of test

project.

. Results of this study and suggestions for their utilization

Development of programs for the terminal device (smartphone, PDA) for on-site
management of monitoring of flow and status, development of RF modules of
level/flow meter for measuring on-site flow, improvement of water gate for
recognizing close/open status of the gate and development of RFID/USN technology.
development of technology for extracting location and condition information of
on-site facilities (water sources, irrigation lines, water gates, etc.) using smartphone,
PDA, GPS, development of technology for automatically drawing on-site water
system (system drawings, system information) and constructing data, and
development of linked module for existing digital map and information on irrigation
lines.

Development of water information program for measuring on-site rural water use,
analyzing local status and building data technology, providing on-site water use

information to farmers and local residents, and development of appropriate



V.

information and communication network for rural water inspection system and
management technology. Selection of test area, on-site installation and operation of
the prototype, effect analysis, development of manual for system users, and

suggestion of practical business plan.

Outcomes of the study and suggestions for their utilization

o Develop management program for measuring on-site flow and inspecting state of the

field for the first time. Application of patent based on research results (4 cases for
domestic / 1 case for foreign), patented (3 cases), program registration (8 cases)
and, entry of research results to exhibition fairs (domestic and foreign) and on-site

presentations for the practical application.

o Reflection of the research results to the policies and initiation of a pilot project for

the practical use of technology, which was developed through this study as on-site
management program for measuring flow and state. Provide the technology to the

Korea Rural Community and use it on developing plans for front-line maintenance.
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72 Sevier River Water Users Assodiation - Windows Internet Explorer

&) bitpi v sevieriver.angicentral

~ | 42| X [ Google

File Edit View Favorites Tools Help

Google

E

Sexv:h'+@v -

W [aSemwa.ate:uﬂrsmsommn [

Share -

[ Sidewiki ~

% Check + 34 Translate = | AutoFill = /4

@+ () Signln =

v v [Page w O Tools v

Reservoirs.

&) Sevier River Water Users Association

Rivers/Canals Model

Weather

Click 2 number on the map for a graph of that data

Multimedia

lagnostics |\ About!Home

Upper | Piute | Central | Gunnison | San Pitch | Scipio | Lower

Legend

South Bend Canal

S R

South Bend atEnd

—
o E sty
ot Chc

nors Canal

SR near Elsinors

Annabells Canal

o orslr | v

SR ot Vemilion D.am (EG 5 23]

lbenerated abs

S above Clear Cresk

Sevier Valley §

Piute Flume

st Shaw Wi
Dfp.00 cfs]

e Fb b 20

Name (Click for mora information) | Last Reading  Value

Sevier River above Clear Creek |1:00 AM, Dec 21 -7.12 cfs
Clear Creek above Diversions 4:00 AM, Feb 6/10.00 cfs
Clear Creek Canal 5:00 AM, Feb 6 4.70 cfs
Monroe/South Bend Canal 5:00 AM, Feb 6 0.00 cfs
Sevier Valley Piute Head 1:00 PM, Jan 20| 0.09 cfs
Monroe/South Bend Canal at End| 5:00 AM, Feb 6 2.18 ft
Sevier Valley Piute Flume 6:00 AM, Feb 6 0.00 cfs
Joseph Canal at Head 5:00 AM, Feb 6 0.00 cfs
Monroe Canal at Head 5:00 AM, Feb 6 2.96 cfs
Piute Canal at Willow Creek 5:00 AM, Feb 6 0.61 cfs
Joseph Canal at Flume 5:00 AM, Feb 6 0.31 cfs
Monroe Canal at Flume 3:00 PM, Feb 5| 0.00 cfs
Piute Canal/Aurora 2:00 PM, Dec 20| 6.72 cfs
Brooklyn Canal at Head 3:00 PM, Feb 5| 0.00 cfs
Piute Canal/Clarion 8:00 PM, Feb 5| 8.17 cfs
Elsinore Canal at Head 5:00 AM, Feb 6 0.00 cfs
Piute Canal at End 4:00 AM, Feb 6 0.02 cfs
Richfield Canal st Head 5:00 AM, Feb 6 0.51 cfs
Richfield Canal Stage 2 5:00 AM, Feb 6 0.74 ft
Sevier River near Elsinore 5:00 AM, Feb 6 11.15 cfs
Richfield Canal Stage 3 5:00 AM, Feb 6/ 1.52 ft

Dene

[& €D Internet | Protected Mode: On

H100%

<1¥Y 2-18> Sevier %

A9 Central A%
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o Sevier River Water Users Assnciation\

Reservoirs  Rivers/Canals  Model

Weather  Multimedia

About

Real-Time WaterWeather Data

Home:

Click 3 number on the map for  graph of that data

Diagnostics

B

ORacky Ford
283/1,800 #F
16 Full

Oiuba
91,916/236,145 AF
392 Full

ok

3,697/10,990 AF

3z Full

@cunnison Bend
1,54744, 750 4F
33 Full

e b Fab 2011

Legend Name (dick for zoomed in mzp) Time of Last Reading Stored Water Reservoir Elevation
Panguitch 4:00 AM, Feb & 11,608 AF 13.60 ft
©Psngutteh Otter Creek 4:00 AM, Feb 6 20,779 AF 2277 ft
e R T S:00 AM, Feb 6 30,362 AF 57.80 ft
Rocky Ford 5:00 AM, Feb 6 293 AF
Q0tker tresk Yuba 4:00 AM, Feb & 91,916 AF 59.76 ft
20,779/52,700 W
9% Full DMAD 5:00 AM, Feb 6 3,697 AF 58.20 ft
Gunnison Bend 7:00 PM, Jan 31‘ 1,547 AF 7.53 ft
Oriute
30,362/56,785 AF
452 Full

The staff gauge readings refer to the staff gauge installed on the face of the Piute Reservoir Dam near the outlet tunnel as part
of the Piute Dam Rehabilitation Project completed in 2005 (referred to in this narrative as the .new staff gauge.).

The 76.0 foot contour for Piute Reservoir equates to a staff gauge elevation reading of 76.8 feet on the new staff gauge. The
76.0 foot contour, which corresponds to the 76.8 feet mark on the new staff gauge, equates to a 1929 Vertical Datum Mean
Sea Level Elevation {MSL) of 5976.8 feet.

2-19> Sevier
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(Quick Response Code), 1#]3. NFC(Near Field Communication) &3



1) RFID(Radio Frequency Identification)

OIC, Antenna Antenna
pavant,  DTagE AW @ Tag 35
" St
A B
— ~
Biz., | |
System Reader II: Tag
(SW,HW)
M
3 e Tag B2 TF
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Shape:7 (Polygon) nVertices=31, nParts=1

Bounds:(211454.990000,390917.520000, 0, 0)

to (211629.550000,391137.940000, 0, 0)
(211550.63000000,390920.76000000, 0, 0) Ring

(211543.20000000,390917.52000000, 0, 0)
(211536.70000000,390925.87000000, 0, 0)
(211475.42000000,390985.27000000, 0, 0)
(211459.63000000,390999.65000000, 0, 0)
(211454.99000000,391005.68000000, 0, 0)
(211457.31000000,391016.36000000, 0, 0)
(211466.13000000,391030.28000000, 0, 0)
(211468.45000000,391030.74000000, 0, 0)
(211472.63000000,391031.21000000, 0, 0)
(211480.99000000,391030.74000000, 0, 0)
(211489.81000000,391031.21000000, 0, 0)
(211500.49000000,391038.63000000, 0, 0)
(211546.91000000,391092.46000000, 0, 0)
(211561.77000000,391117.98000000, 0, 0)
(211578.94000000,391133.76000000, 0, 0)
(211584.98000000,391137.47000000, 0, 0)
(211593.34000000,391137.94000000, 0, 0)
(211610.51000000,391134.69000000, 0, 0)
(211628.15000000,391126.34000000, 0, 0)
(211629.55000000,391122.16000000, 0, 0)
(211620.26000000,391092.46000000, 0, 0)
(211611.91000000,391055.80000000, 0, 0)
(211606.33000000,391039.10000000, 0, 0)
(211604.48000000,391025.64000000, 0, 0)
(211590.09000000,390990.83000000, 0, 0)
(211580.34000000,390959.74000000, 0, 0)
(211576.62000000,390948.14000000, 0, 0)
(211569.66000000,390936.54000000, 0, 0)
(211560.37000000,390927.72000000, 0, 0)
(211550.63000000,390920.76000000, 0, 0)
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ConvertMAPToUTMK = CoordConversionFactory.createCoordConversion("EPSG:2097”, "UTMK");
private Coord MapToUTMK (Double posLong, Double posLat)
{

try
{

AR o MAP oAM= UTMKYE #3iE

TempPoint.x = posLong;
TempPoint.y = posLat;
DPoint dstPoint = ConvertMAPToUTMK, Conv(TempPoint);
return(new Coord((float)dstPoint.x, (float)dstPoint.y));
)
catch (Exception e)
{
//return (new Coord((Float)posLong, (Float)posLat));

return null;
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Reader Access DemoStaion

Product

Ceyon Reader

200

Reading Tag
O Hex (=) ASCII

Count =

Writing Tag (Command : 0x16)

Command | Wite_TagDataEx Wit

«|l

ProtocaliCAP)
Tag Type
Frequency 9000 bz

v [

Reading¥alue
ATARNATIO0TE2Y007"
4604000122
4146040001210

Inputt1B) | 4146040001221001
) Hex
© #scl

= Wiriting Part Prapeny | 1+ [] Astomatically Increment

+ Werbose Read Write Size

|| ®2(Tag Block Size) = 14 Byte

Communication # Start Palnter | 2| X2 (Tag Block Slze) = 4 Byte
TCRAR ... Serial Port | o | s @ | Reading Size 8| X2 (Tag Block Size) = 16 Byte
Part — —
Bt Command  0x14 Head_TagDataE? v Fead = Mamory Bank Praperty | EPC v|
G { Y Result |Scan timer expire
| Connect || Disconnect | :
Reader Contral &
|Dx05 : Save Configuration v‘ :
W| Start Pointer _‘i X &(Tag Block Size) = 4 Byte
S Reading Size | Bi % 2 (Tag Block Size) = 16 Byte
Password Setting
+ Memary Bank Praperty ‘EPC v
Part Quick Setting ¥
1Port 2Port 3Port dPort
Packet Log oo oo
Packet Log | Heartheat & Event | Error Log|
-3 2= 01 16 0002 00 01 -
20I0-11-30 25 3 020201 16001401 6102083431 3436304130303031 323231303031 FYBE 1003
2010-11-30 2= 4:08:3 0220011600 02 0001 9C C8 1003
2010-11-30 2= 4:06:33 01 160002 00 01
2010-11-30 £= 4:06:40 [Receive Data] 10 02 20 01 16 00 02 0D 01 EA 34 10 03
2010-11-30 £= 4:06:40 [Reader -> Host]20 01 16 00 02 0D 01 ‘y
-
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2. 718 7%

2.1 POWER ON
POWER ON % UARTE @43 A1 & ZIGBEE EE¥ E41& slo] Fty o]
JOINS A|%E3lH RS232 A4S =

22 7= 79 54 & oy 24
FTAA A" Z2aE AMgste] AAE SA FUIE AR A" R FAE
b AIZHOA, 2, Y A 2)

2.3 ZIGBEE &4l
Fdlolg e} Aol AFAom o]Fozl AH A FR FHAE FE F9AA AW
z2aRor A4y dE F7|2 ZIGBEE BA1S T3] mudlolgoA 27d doHE
AEsch
AE F719 7] #2 1080l AF A= A9 Al o AF A7k Ztjvo]gete] &
TAE A AlEgtt

24 AHE 7%
7]l Al 71252 olele BZ st IR aEHE A

25 RS- 232 44
el 2 AEHIE B7] e s diolE AolES AZASL(PC ¢ RS-232), Windows
2000, Windows XP ¢ Huldlely HuY : A>Tz adls>uzaa 7355 4)
Teafs Aggit. 24 ARFS ofg 3eb

XrE COM1, COM2
HYolE 115200 bps/s
tlojy HIE 8

ff 2] ] SR

AAHE 1

S =49 Sl
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3. ALY
3.1 dnkabel
T & A} o
AR 25 - 20°C ~ 70°C
M AR AVG 10mAHr
=49 55 | zew uq
AFE A9 DC 12V £ 5%
A Sus304
3.2 POWER BOARD A}
T AL @
Y= A 15~24V
s Meb 13.4V
Maximum 500mAT8 7S A AL ARV, S WAV AR
Solar Current HI2F =] 5mA, o7 B A A 0mA

3.3 MAIN BOARD A}¢
= = 7 A
MSP430F149 (60KB+ 2568 Flash Memory,2KB
CPU
RAM)
EXAl =2 B
. =99 . 04 ~ 3.5M
=27 Q- o= .
Nt 2. A4 0.25%°] 38} (@QF.S. 25C)
3. L RA TS
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34 718t F3& AL

Ultrasonic Transducer

T Tt 3
257 SRS 0.4 ~ 3.5M
A% 2z + 12° at - 3dB
T 40Khz
Battery
T B T A
& 12V/2.9AH ( 2EA)
Solar Panel
T Tt 2]
SOLAR TYPE GAy A g AA
A H¥ 3.0W
=9 dd 17.2V(VOP)
=9 A7/ 180mA(IOP)
3 7 246 X 156 X 40 mm
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T T g2
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=l 500kbps
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RF =3 Power 14dBm
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A2. Active Tag |







1. FYAAEE B8 Z=(Code) &TA17GA] 7
1.1 Wi-Fi Active Tag
7F AL
- 3.6VDC HiElg] A AH&(2F 3.6VHiE )
- A Al Ao
- WEy EUHE
- WI-FI &4l 1 WIZFI210
- MCU :MG2455
- Exciter Reciver(125KHz) : AS3931
- A9 ON/OFF2=9] %] (W )
- App_BTN(W+), App_LED
- Wake up W E(9]H)
- USB to Serial : CP2102

WIF Exciter Receive

Exciter Receive
Module.

‘Serial Connect
{USE 1o Serizh)

T EE O
VDC 3.6V)

3.6VDC Battery

<% 1-1>Wi-Fi Tag Block Diagram

L 3249
1) A5
36VDC7F 98 s A 24, A BE AYAe =2E A
el 2] ¢] 3.6V AYE ol MCU 2 7)€} Controller 50 3353t F
& AdAe] A gH ddde] 78 2% ol
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<3t 1-1> Wi-Fi Tag FDC6324LZE= =9 %] ] A}

oF

Input Voltage Range 3~20V
ON/OFF Voltage Range 1.5V ~8V
Load Current 1500mA

VCC_BAT VCC_BAT vEoC_3.3v
B3 45, LOPEN
C1 4 1nF
|
LB _Eg
325 G a3
- W
o el
1&]
187 - CNTL 5 2
oo g z g= |..
= :—-—?— ™~ _:,——?— = Ll -
3§ 3—48 E23 T* @
*¥T o8 : J T s
FOCA3ZAL E § E::E
<E50T_8= =
<13 1-2> Wi-Fi Tag A4 AA 3=
2) MCU

MCU+= Exciter glAH <t 71EF <H

Holx 71715 Aleist]

TRANS MCU MG2455(0On-Chip) & AF-&3F AT

o= MG24559] A% 74 3 2%

<3 1-2> Wi-Fi Tag MG2455¢] A<

o] .

8Bit Microcontroller

Features
Operating Voltages 2~36V
Program Memory 256k byte

UART

271e] 95 UART

APPLICATIONS

24GHz, IEEE 802.15.4 Systems

93] 24GHz RF

ZigBee Systems (256-KB Flash)
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: b
Use Murata Chip C,L Only NEE
o1 vegs
g .‘h {4

<18 1-3>Wi-Fi Tag MG2455 A A 3] =

3) Exciter(125KHz) Receiver 2!
MG2455(0n-Chip) 9] =237} Sleep Moded 45 MCUE &% 715
5 F7198] AS3931 Chipe ©] &3} Exciter Receivers A7 s3I
Uhe2 AS39319] A 7+d 32 g olth

bes

o

Al

<3t 1-3> Wi-Fi Tag AS3931¢] A+

Data rate 2.7131Kb/s
Dynamic  range 60dB
RF  Frequency Range 197150 kHz
Wake up Sensitivity 350uVpp
Standby mode current 6.6uA
RSSI  step 290mV
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RF_VCC

lCES éﬂﬁ

Iu.wr 100K
.ﬁ.NTE:;i-CGIL s 22
i Fjvec vreg 1: RSS!
=1 &1M RSS! o snAZ 2c2
1 4P SDA 4 soL 2 202
AZN  SCL 202
12 CEN
| | AP s 57 WARE & 202
5 A3N WAKE o §z-cz
l 5] 43P XOUT 5 ———————
L5 cog GND  XIN F— gle glu
ANTEMA-COIL 220pF A53531 OTZ ©T ﬂ
X3
{0l
32.T88KHz — =
L cx 1 caz2
T 10pF T 10pF

<19 1-4> Wi-Fi Tag AS3931 A4 3=

4) USB to Serial &4l
USB to Serial 412 CP2102 Single-Chip & AF&3te] F+& 3kt USB to
Serial §4l BridgeE ©°]&3to, MCU® UARTSEAS 23 31, MCUS UART
X EE o] &35t FAl o thE2 CP21029 A 8 2% 1¥olt

<3 1-4> Wi-Fi Tag CP21029] A}%

All Handshaking and Modem Interface Signals

=3 576Byte Receive Buffer, 640Byte Transmit Buffer
USB Specification 2.0 Compliant Full-Speed(12Mbps)

Baud rates 300bps to 1Mbps
Data Bit : 5,6,7,8 Stop Bit : 1,152
Data Formats Supported Parity : ODD, EVEN, MARK, SPACE, NO  Parity
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usE_sv VOC_ 33V USE_SV veC_23v veg 3. v
us ‘[u
OE; =/ _RST voo = ﬁ o
E§ Ho
o- R
P = e -
e " Y REGIN
=1 oy L vaus :
Pz oo
M & : :; _SUSPEND DTR —?
P4 =4 SUSFEND D5R —2; o
we 10 R 5 THD e
USE_& i axp |53 354
—_ g e ats b=
= b Ll oTs |
e L
e
e e e
= 2 i HET
d o ] LR e
i = ;T NS GND1 ;9
= @ e o
& 85 NG GHD3
ooz
= <MLP 28> =
_ © T 3 -
<19 1-5> Wi-Fi Tag CP2102 A 3=
5) Wi-Fi &4l

Wi-Fi 74841 854 gke] wel WIZNETS WIZFI2I0E 5SS ~9 3 4
=5 stk the2 WIZFI2109] A} 3 3l== 8ol
<3¥ 1-5> Wi-Fi Tag WIZFI2109] AF%
Wireless IEEER802.11b/g/n
DATA  Rates 11,5.5,2,1Mbps(IEEE 802.11b)
RF  Frequency Range 2.4~2.497GHz
Output  Power 802.11b/g/n:8dbm
Power  Consumption Standby = 34uA
Receive = 125uA
Transmit = 135uA
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VCC_BAT vCC_3av
u1
2 32
1 41a8_TCK VIN_3v3 |2 i
=4 JTAG_TDO EM_1VE {¢ 1-82, 1-B
;— JTAG_TOI VODID g:
£ J1aG_TMS EXT_RESETN [==
2 JTAG_NTRST UARTi_CTE_GPIOZE |
L3 {2 WIFI WAKE ; ALARMI UARTI_RTE_GPI0Z7 g: Ll {3y 1-C8
& rre_ouT UARTI_RX_GFIO3 |y
VBAT UART1_TX_GPIOZ |
1-a7 -CHTL :'”':' DCOC_CNTL UARTD_TX_GPIO1 :"1} WIFLRKD s % 587
477 marmz UARTD_RTS_GPIOZ5 |- WIFL TXD
45 Aoct UARTO_RX_GPIOD (=% sy 28T
34 apca UARTD_CTE_GPIO24 |-
o] e s ron [
5 | | 4
1= wspicLk_GRios GPI02s [i——WIELCOMMAND (e 55 a7
55 vouT_iva GPIOZE |—
25| MSPI_Cs0_GPIos
51] MsPL_Cs1_GPIOT3
577 12C_CLK_GPIOa
={ PWMO_GPIO1D
234 GPICIE_CLK_44MHz ExT_anT [48
3;— GPIO20_CLK_22MHE
= GPIo21_CLK_11MHz
271 12c_DATA_GPIDa F
o5 SSPLMIS0 GNo1 |
53] SSPLCLK GND2 |
50] 5SPLECS GND3 o
= s5PI_MOsI GHDA
WIZFIZ1D L.
<VALUE> =
<19 1-6> Wi-Fi Tag 285 A7 3=

L=
1) PCB Wi x| %=

i

201

B LILLTTLTLT |

]
ACTIVE TAG Ver0, 2

1. 12, ﬂﬁ“

<2y 1-7> Wi-Fi Active TagH] %] &=
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1.2 ZigBee Active Tag

7}

ZigBee Active Tag 29

3.6VDC e 2] A< A&(%F 3.6VHIE )
AA A Ao

e e RUE

MCU :MG2455

Exciter Reciver(125KHz) @ AS3931

Y ON/OFF 2= ¢ 2] (U] 5)
App_BTN(WH*), App_LED

Wake up B E(9]H)

USB to Serial : CP2102

Exciter Receive

T

Exciter Receive
Module. Cne Chip :
‘ .LF_EJ
Serial Connect . -
e Y owa gEn G
- |
EAED.
(VDC 36v)

3.6VDC Battery

<19 1-8> ZigBee Tag Block Diagram
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e |
) A

36VDC7F 8=+ 874 2y, AA B AdAo IJ=2E AL A
el g 9] 36V dYS Hrol MCU % 7]E} Controller 5o &d3te] FE& 3o},
& AdAe] A% Adve] 7@ RE ol
¥ 1-6> ZigBee Tag FDC6324L=2 = =9 %] 2] AFeF
Input Voltage Range 3~20V
ON/OFF Voltage Range 1.5V ~8V
Load Current 1500mA
VCC_BAT VCC_BAT VCC_3.3v
HEW'D OPEN
Clji InF
8]
3 E ot 5 g
-
5 :
& ¥
) it ls
18]
A7 )\_ CHTL § 2
A A
ol w F E?E "1
P el . B i S
i E§§ : i
| S - - /
3 ¥ : i i
-
FOCA24L E§§ g::i
<3307 _f= .

<1y 1-9> ZigBee Tag A AA 3=
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2) ZigBee &4l ¥ MCU
ZigBee FAEA12] @ AEe| uhe} Radio pulse?] MG2455 One Chipg AFE &
T AE=F Atk MCUE Exciter gJA# et 718 Qg H o2 7]7]5 Alol87] ¢
3 24GHz RF TRANS MCU MG2455(0On-Chip)& AF-&3tth o2 MG24559]

O

At 7d HEE ot

<& 1-7> ZigBee RFEA 2 MG2455¢] A}k

Features 8Bit Microcontroller
Operating Voltages 273.6V
Program Memory 256k byte

UART 2719 €15 UART

2.4GHz IEEE 802.15.4 Systems
APPLICATIONS

ZigBee Systems (256-KB Flash)
Wireless IEEER02.11b/g/n
DATA  Rates 11,5.5,2,1Mbps(IEEE 802.11b)

RF  Frequency Range

2472.497GHz

Output  Power

802.11b/g/n:8dbm

Power Consumption

Standby = 34uA
Receive = 125uA
Transmit = 135uA

Use Murata Chip C,L Only

= {

<19 1-10> ZigBee Tag MG2455 A 7A 3] &
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3) Exciter(125KHz) Receiver %4l

Exciter ReceiverE Ao} 31 USB to Serial 41 ¥ [OXEE A}&3to] 7]E
HE 2 LEDE Aojdtth MG2455(0n-Chip)d] 5 24Hel 7t SLEEP mode? 7%
MCUE 5% 7bedtes 158 371908 A7 sk e AS3931e) ALz
Td 2% agolt,
<3 1-8> ZigBee Tag AS3931¢] A}

Data rate 2.731Kb/s
Dynamic range 60dB
RF Frequency Range 19~150 kHz
Wake up Sensitivity 350uVpp
Standby mode current 6.6uA
RSSI step 290mV

RF_VCC

lﬂ!ﬁ éHE

t1uf 100K
ANTE:«_I:.-CGIL o 2z
i 7] Voe  Vrsg 1: RSSI
<. AN RSSI T smz 202
T AP SDA = soL ) 262
AIN  SCL = 202
12 CSN »
S| AP €S TAKE & €2
; 7] AN WAKE o 3y 202
l 1 ARl ——
L5 o3 GND  XIN g__% sl
ANTENA-COIL 230pF 453831 U U"ﬂ
X3
il
32.768KHz = =
1 e A oo
T 10pF T 10pF

<29 1-11> ZigBee Tag AS3931 A4 3=
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4) USB to Serial =4l
USB to Serial 412 CP2102 Single-Chip = A}&3te +3& 3t USB to

Serial ‘&4l Bridge&

XES °o]&ste &4l

o] &3ato], MCU¢ UARTEAS A3 stH, MCU® UART
ok th 2 CP21029] At & 3=k afolt

¥ 1-9> ZigBee Tag CP21029] A%

All Handshaking and Modem Interface Signals

=2 576Byte Receive Buffer, 640Byte Transmit Buffer
USB Specification 2.0 Compliant Full-Speed(12Mbps)
Baud rates 300bps to 1Mbps

Data Formats Supported | p,rity : ODD, EVEN, MARK, SPACE, NO  Parity

Data Bit : 5,6,7,8 Stop Bit : 1,1,5,2

3B 54

‘s o
By

VCC AIV USSRV ¥OC 3 YOG 38Y
3 i
§ H E""'
RST VoD =
o
b : T
i Rl -
—1 REGIN

VBUS

0ch

]

[=:-. - 7],

]

—
SUSPEND D5R

i

E

Ej
 F—l
——11
HEd RED 2t 2]

E

i
:E§§ e TS
e et
i NCd
NCS
i)
NT i
g = HET
e s 15
) ] ;
d e e
7]hen o
e 18] (tht
L
£Pzi
HLP T -

<19 1-12> ZigBee Tag CP2102 A4 3=
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o A
1) PCB wjA] %=

o s
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Y| —
- ]
- - — —
- — —
= N : N
o z .
. - 2 - - -
— * i
o b - . o= P
- ANERERNEEENE-TT
romae
ACTIVE_TAG Yer0.2 _ b a5
T '3
2011. 12. OG“B«IQE- g:ll =
A = I A7 e
[T« - =B
i " =, Ll = TOY : L
ave tar c;:=E'_""=ﬂ."_-
==s S o
i OO
WY e, Cod =5
N _BE
5
i
L

|
[
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.
oﬂi
"

e 3
. (1]] .', n
"

|
[

<71¥ 1-13> ZigBee Tag AW} A %=

1.3 Exciter A1 A7] 2 Tag A0 AT T+
7}, Exciter A& Ay 7] 2~
- 9VDC HiE 2 dd ARE(Fekd 9velE 2])
- WEy ZYEHH
- Exciter trans : ATTINY13V
- A% ON/OFF= 9 A (£] %)
- 9VDCH Y Molex5268 2p 79 & (W)
- App_BTN(¥]%) & App_LED
- MCU : MG2455 On-Chip
- USB to Serial : CP2102

Exciter Trans

Exciter Trans
Module.

Serial Connect
(LS8 to Serial)

POWER

OMN/OFF s
Button BCoV -> 3V)

9VDC Battery

<19 1-14> Exciter?l 24 7] Block Diagram
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i} fz7d
) A9

IVDC7F 5= 87 A el b4, 25ine dEdoly 2s A& sl

dgzolg e 5V % 33V AYS ol MCU % 7]E} Controller 5o & w3t
L5 3ok b5 daEdely Y AMYH ddde] 7 2% ot
<3} 1-10> HT73XX# = a0l e 9] AL
Input Voltage Range 3V~9V
Single Route HT7350 5V ,HT7333 3.3V
Output Voltage 5V,3.3V
Output Current 800mA
W3
ELIDE__E'I'l' VeC_ v REGT VCC 5V
HT7350
i ~Inje <30T_i L8
P ; £ | mO 3 ? rrn
p2 <1608=
> 5 >
CONNZ o la 8 B
Ie iy
e s lg
11'[.‘5_9'!!' s VCC_3.3V
HTT330
ESDT_EHI Lg
i gof (11
<1 60E
@ @
BT @ [eT
g pe
: :

<19 1-15> Exciterdl &2 7] 49 A4 3=
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2) Exciter A& @A 7] ZigBee 541 & MCU
MCU+= Exciter EdxulE 9} 7]} QIH#H o]~ 7]7]& Asty] f& 2.4GHz
RF TRANS MCU MG2455(0On-Chip)& AF&39 T} ZigBee F4%4l9 2 AL
ol we} Radio pulse®] MG2455 One Chipg A& & & JE2 vt &
MG24559] A3 -4 3] =% oft}

0

O

<3 1-11> ExciterAl & A7) MG24552] A<k

Features 8Bit Microcontroller
Operating Voltages 2~3.6V
Program Memory 256k byte
UART 2719l 9] UART
SIS 2.4GHz IEEE 802.15.4 Systems
ZigBee Systems (256-KB Flash)
Wireless IEEER02.11b/g/n
DATA Rates 11,5.5,2,1Mbps (IEEE 802.11b)
RF Frequency Range 2.4~2.497GHz
Output Power 802.11b/g/n:8dbm
Standby = 34uA
Power Consumption Receive = 125uA

Transmit = 135uA

Use Murata Chip C,L Only *TE ¢
1 3 il
i &} B3k N : 223
— ne o g

<19 1-16> Exciterdl =2 7] MG2455 A A 3=
Exciter TransmitterE A|©}3}3 USB to Serial 241 % [0OXZEE A}g&3to] 7]E

HE 9 LEDE Ao},
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3) Exciter(125KHz) Receiver &4l

MG2455(0One Chip)9] &2HEl7F SLEEP mode¥ 4% MCUE 2 7532 s
NEE F71 A AA A o2 AS39319] AMSH e 3 2% ¥ ol
<3 1-12> ExciterAl A 7] AS39319] A}SF
Data rate 2.731Kb/s
Dynamic range 60dB
RF Frequency Range 19~150 kHz
Wake up Sensitivity 350uVpp
Standby mode current 6.6uA
RSSI step 290mV
RF_VCC
l C é R&
0.1uF 100K
#HTE;E-CGILE JEEE =
e Llvee  vreg 1:
= AIN RSS| = r ;zacz
- = ATP  SDA = 2L2
SN seL o EEL 200
5 12 CSN }
: &P C§ 1 WAKE 202
7] AN WAKE 3 202
5 &3P XOUT 2
L5 1 e GND XN == ﬁ--l; E__u
ANTENA-COIL 220pF AB3831 u“; U"ﬁ
X3
i}
32.768KHz = =
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1. Ml &=+ F4
Comm.cpp
PCe} &213t7] 91 7|8 2 A" 3t

// Comm.cpp : implementation file

#include "stdafx.h"
#include "WaterWaySetting.h"
#include "Comm.h"

#ifdef _DEBUG

#define new DEBUG_NEW

#undef THIS_FILE

static char THIS_FILE[] = _FILE_;

#endif
7?;1///1//////////////////////////////////////////////////////////////////////

CComm

?Commi :CComm()

m_bConnected=false;
y Serial_Count=0;
{CCommZI~CComm()

}

BEGIN_MESSAGE_MAP(CComm, CWnd)
J/{{AFX_MSG_MAP(CComm)
// NOTE - the ClassWizard will add and remove mapping macros

//}YAFX_MSG_MAP
END_MESSAGE_MAP()

;////////////////////////////////////////////////////////////////////////////

CComm message handlers

here.

111071717170777771771771771771710117177177177177177117117717711717717
CComm message handlers
I{BOOL CComm::OpenPort(CString sPort, DWORD dwBaud)

COMMTIMEOUTS timeouts;

DCB PortDCB;

m_osRead.Offset = 0;

m_osRead.OffsetHigh = 0;

if (! (m_osRead.hEvent = CreateEvent(NULL, TRUE, FALSE, NULL))) return
FALSE;

m_osWrite.Offset = 0;

m_osWrite.OffsetHigh = 0O;

if (! (m_osWrite.hEvent = CreateEvent(NULL, TRUE, FALSE, NULL))) return
FALSE;

/] EE 97]

m_sPortName = sPort;

m_hComm = CreateFile((const char *)m_sPortName,GENERIC_READ |
GENERIC_WRITE,
0 NULL,OPEN_EXISTING, FILE_ATTRIBUTE_NORMAL

| FILE_FLAG_OVERLAPPED,NULL);
i{f (m_hComm==INVALID_HANDLE_VALUE)
CString ErrorStr;
ErrorStr.Format("%s %s",m_sPortName,"PORT OPEN ERROR!");
AfxMessageBox(ErrorStr);
m_bConnected=FALSE;
return FALSE,;
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}

m_bConnected=TRUE;

SetCommMask( m_hComm, EV_RXCHAR);

SetupComm( m_hComm, 4096,4096);

PurgeComm( m_hComm, PURGE_TXABORT PURGE_TXCLEAR

PURGE_RXABORT |
PURGE_RXCLEAR);

// timeout 23,
timeouts.ReadIntervalTimeout = OxFFFFFFFF;
timeouts.ReadTotalTimeoutMultiplier =500;
timeouts.ReadTotalTimeoutConstant = 500;
timeouts.WriteTotalTimeoutMultiplier = 2*dwBaud / dwBaud;
timeouts.WriteTotalTimeoutConstant = 500;

SetCommTimeouts( m_hComm, &timeouts);

// deb A4

PortDCB.BaudRate = dwBaud; // Current baud
PortDCB.fBinary = TRUE; // Binary mode; no EOF check
PortDCB.ByteSize=8;

PortDCB.fParity = FALSE; // Enable parity checking

PortDCB.fOutxCtsFlow=FALSE,
PortDCB.fOutxDsrFlow=FALSE,;
PortDCB.{DtrControl=TRUE,;
PortDCB.fDsrSensitivity=FALSE;
PortDCB.fTXContinueOnXoff=FALSE;
PortDCB.fOutX =FALSE;
PortDCB.fInX =FALSE; // No XON/XOFF in flow control
PortDCB.fErrorChar=FALSE;
PortDCB.fNull=FALSE;
PortDCB.fRtsControl=TRUE;
PortDCB.fAbortOnError=FALSE;
PortDCB.fDummy2=FALSE;
PortDCB.wReserved=FALSE;
PortDCB.XonLim=100;
PortDCB.XoffLim=100;
PortDCB.ByteSize=8;
PortDCB.Parity=0;
PortDCB.StopBits=ONESTOPBIT;
PortDCB.XonChar=FALSE;
PortDCB.XoffChar=FALSE;
PortDCB.EofChar=0;
PortDCB.EvtChar=0;
PortDCB.wReserved1=0;
if (! SetCommState( m_hComm, &PortDCB)) return FALSE;
, return TRUE;

f{foid CComm::ClosePort()

m_bConnected=0;
CloseHandle(m_hComm);

}
\{Ioid CComm::SetWindow(CWnd #*pWnd)
m_pWnd=pWnd;
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2. 4% o Hel Ok B P, 7S B
WaterWaySettingDlg.cpp
% WaterWaySettingDlg.cpp : implementation file

#include "stdafx.h"
#include "WaterWaySetting.h"
#include "WaterWaySettingDlg.h"

#ifdef _DEBUG

#define new DEBUG_NEW

#undef THIS_FILE

static char THIS_FILE[] = __FILE_ ;

#endif

171177177 717771777177117711171177711771117117711771117117711171177
// CAboutDlg dialog used for App About

({:lass CAboutDlg : public CDialog

public:
CAboutDIg();

// Dialog Data
//{{AFX_DATA(CAboutDlg)
enum { IDD = IDD_ABOUTBOX };
//}YAFX_DATA

// ClassWizard generated virtual function overrides
J/{{AFX_VIRTUAL(CAboutDlg)

protected:

virtual void DoDataExchange(CDataExchange* pDX);
//}YAFX_VIRTUAL

// Implementation

protected:
/I{{AFX_MSG(CAboutDlg)
//}YAFX_MSG

, DECLARE_MESSAGE_MAP(Q

?AboutDlgiZCAboutDlg() : CDialog(CAboutDlg::IDD)

//{AH{AFX_DATA_INIT(CAboutDlg)
//}YAFX_DATA_INIT

f{/oid CAboutDlg::DoDataExchange(CDataExchange* pDX)

CDialog::DoDataExchange(pDX);
//{{AFX_DATA_MAP(CAboutDlg)
[/} YAFX_DATA_MAP

BEGIN_MESSAGE_MAP(CAboutDlg, CDialog)
J/{H{AFX_MSG_MAP(CAboutDlg)
// No message handlers
//} YAFX_MSG_MAP
END_MESSAGE_MAP()

I1111117717117711711111711711771171171171111111171171111111117111111111117717
// CWaterWaySettingDlg dialog

// DDX/DDV support

CWaterWaySettingDlg::CWaterWaySettingDlg(CWnd* pParent /#*=NULL#/)

: CDialog(CWaterWaySettingDlg::IDD, pParent)
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J/{{AFX_DATA_INIT(CWaterWaySettingDlg)

[/} YAFX_DATA_INIT

// Note that Loadlcon does not require a subsequent Destroylcon in Win32
, m_hlcon = AfxGetApp()->Loadlcon(IDR_MAINFRAME);

\{foid CWaterWaySettingDlg::DoDataExchange(CDataExchange* pDX)

CDialog::DoDataExchange(pDX);
//{{AFX_DATA_MAP(CWaterWaySettingDlg)
//YYAFX_DATA_MAP

BEGIN_MESSAGE_MAP(CWaterWaySettingDlg, CDialog)
//{{AFX_MSG_MAP(CWaterWaySettingDlg)
ON_WM_SYSCOMMANDQ
ON_WM_PAINTO
ON_WM_QUERYDRAGICONQ
ON_BN_CLICKEDUDC_SETPORT, OnSetport)
ON_BN_CLICKED(UDC_ID_SET, OnldSet)
ON_BN_CLICKED(UDC_LEVEL_MODIFY, OnLevelModify)
ON_BN_CLICKED(UIDC_COMMAND_LEVEL, OnCommandLevel)
ON_BN_CLICKED(UDC_COMMAND_ZIGBEETEST, OnCommandZigbeetest)
ON_BN_CLICKEDUDC_RESET, OnReset)
ON_BN_CLICKED(UIDC_COMMAND_MEASURE, OnCommandMeasure)
ON_BN_CLICKED(IDC_COMMAND_MEASUREMODIFY,

OnCommandMeasuremodify)
ON_EN_CHANGE(UDC_EDIT_COMMAND, OnChangeEditCommand)
//YYAFX_MSG_MAP

END_MESSAGE_MAP()

1111071717717707777711711771771771710117177177177177177117117717711717717
/| CWaterWaySettingDlg message handlers

]{%OOL CWaterWaySettingDlg::OnlnitDialog()
CDialog::OnlnitDialog();
// Add "About..." menu item to system menu.
// IDM_ABOUTBOX must be in the system command range.
ASSERT((IDM_ABOUTBOX & OxFFF0) == IDM_ABOUTBOX);
ASSERT(IDM_ABOUTBOX < 0xF000);

CMenu* pSysMenu = GetSystemMenu(FALSE);
i{f (pSysMenu != NULL)

CString strAboutMenu;
strAboutMenu.LoadString(IDS_ABOUTBOX);
i{f (IstrAboutMenu.IsEmpty())
pSysMenu->AppendMenu(MF_SEPARATOR);
pSysMeriu->AppendMenu(MF_STRING,IDM_ABOUTBOX, strAboutMenu);
}

// Set the icon for this dialog. The framework does this automatically
// when the application's main window is not a dialog
Setlcon(m_hIcon, TRUE); // Set big icon
Setlcon(m_hlIcon, FALSE); // Set small icon

SetWindowText("FE2FA A€ ZZ13");
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InitValue(;
// TODO: Add extra initialization here

return TRUE; // return TRUE unless you set the focus to a control

}
\{foid CWaterWaySettingDlg::OnSysCommand(UINT nID, LPARAM I[Param)
i{f ((nID & OxFFFO) == IDM_ABOUTBOX)

CAboutDlg dlgAbout;
dlgAbout.DoModal();

else
CDialog::OnSysCommand(nID, Param);

¥
// If you add a minimize button to your dialog, you will need the code below
//  to draw the icon. For MFC applications using the document/view model,
// this is automatically done for you by the framework.
void CWaterWaySettingDlg::OnPaint()

if (Islconic())

! CPaintDC dc(this); // device context for painting

SendMessage(WM_ICONERASEBKGND, (WPARAM) dc.GetSafeHdcO),

0);
// Center icon in client rectangle
int cxlcon = GetSystemMetrics(SM_CXICON);
int cylcon = GetSystemMetrics(SM_CYICON);
CRect rect;
GetClientRect(&rect);
int x = (rect.Width(Q - cxlcon + 1) / 2;
int y = (rect.HeightO - cylcon + 1) / 2;
// Draw the icon
, dc.Drawlcon(x, y, m_hlcon);
else
{ . .
} CDialog::OnPaint();
}

// The system calls this to obtain the cursor to display while the user drags
the minimized window.
I{{CURSOR CWaterWaySettingDlg::OnQueryDraglcon()

}
#define SNDSIZE sizeof(DATA)*2

return (HCURSOR) m_hlcon;

#define SNDDATA (sizeof(RECVFORMAT)+ sizeof (DATA)-4)*2
f[/oid CWaterWaySettingDlg::DoubleBytesStr(RECVFORMAT m_SndData, int iDataNum)

unsigned char c¢Send[SNDDATAI;
unsigned char #ptr=(unsigned char *)&m_SndData;
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}

f{or(im i=0;i<3;i+ +)//3 ] EA}

sprintf((char *)cSend+ i*2,"%02x" ptrlil);

f{or(i=0;i<iDataNum;i+ +)//HlolH EHA}

sprintf((char *)cSend+ 6+ i%2,"%02x",m_SndData.Datali]);

f{or(i=0:i<2;i++)//check o} Hd EHA}
sprintf((char *)cSend+ 46+ 1*2,"%02x",ptrli+ 7]);
int a=sizeof(RECVFORMAT)+ sizeof(DATA)-4;

\{zoid CWaterWaySettingDlg::InitValue()

}

bZigheeFlag=false;
bLevelResetflag=false;
bLevelZigheeMeasureFlag=false;

CComboBox *Combo1=(CComboBox#*)GetDIgltem(IDC_COMBO1);
Combo1->SetCurSel(3);
memset(Serial_Rec,'0",200);

f{/oid CWaterWaySettingDlg::OnSetport()

// TODO: Add your control notification handler code here
i{f(C_Comm.m_bConnectedZZO)

int nlndex;

BOOL bPort;

CComboBox *Combol=(CComboBox*)GetDlgltem(IDC_COMBO1);
nlndex=Combo1->GetCurSel();
Combol1->GetLBText(nIndex,CStrGpsPort);
bPort=C_Comm.OpenPort(CStrGpsPort,115200);

H_Serial=CreateThread(NULL,0,(LPTHREAD_START_ROUTINE)SerialThread,this,0, &I

D

}

_Serial);
i{f(bPort)

Combo1=(CComboBox*)GetDlgltem(IDC_COMBO1);
Combol->EnableWindow(false);

}
else
Combo1=(CComboBox*)GetDlgltem(IDC_COMBO1);
, Combol->EnableWindow(true);
}
else
{
C_Comm.ClosePort();
TerminateThread(H_Serial,ID_Serial);
CComboBox #*Combol=(CComboBox*)GetDIlgltem(IDC_COMBO1);
, Combol->EnableWindow(true);

UINT SerialThread(CWaterWaySettingDlg *pdlg)
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PurgeComm(pdlg->C_Comm.m_hComm,PURGE_TXABORT | PURGE_TXCLEAR

PURGE_RXABORT | PURGE_RXCLEAR);
SetCommMask(pdlg->C_Comm.m_hComm,EV_RXCHAR);
\{Nhile(pdlg->C_Comm.m_bConnected)

DWORD dwEvent;
WaitCommEvent( pdlg->C_Comm.m_hComm, &dwEvent, NULL);

i{f(dwEvent==EV_RXCHAR)

pdlg->ReadSerialComm();

\ Sleep(2);

return true;

}
T{foid CWaterWaySettingDlg::ReadSerial Comm()

unsigned char *buffer;

buffer=NULL;

DWORD dwRead,dwErrorFlags,dwWritel;

dwRead=0;

ClearCommError(C_Comm.m_hComm, &dwErrorFlags,&(C_Comm.comstat));
dwRead=C_Comm.comstat.cbInQue;

i{f(dWRead>O)
buffer=new unsigned char[dwRead];
ReadFile(C_Comm.m_hComm,(LPVOID)buffer,dwRead,&dwWritel,&(C_Comm.m_osRead

)

AddSerialBuffer(buffer,dwRead);
delete[] buffer;

}
\{/oid CWaterWaySettingDlg::AddSerialBuffer(unsigned char *buffer, DWORD dwRead)

memcpy(Serial_Rec+ C_Comm.Serial_Count,buffer,dwRead);
C_Comm.Serial_Count+ =dwRead;

i{f(C_Comm.Serial_CounO 100)

C_Comm.Serial_Count=0;
memset(Serial_Rec,'0',200);

}
i{nt CWaterWaySettingDlg::OnldSet()

// TODO: Add your control notification handler code here
ClearSerialBuffer();

unsigned cld;

float fBottom;

CString strBottom;

cld=(char)GetDlgltemInt(IDC_EDIT_ID);
GetDlgltemText(IDC_EDIT_BOTTOM,strBottom);

fBottom=atof(LPSTR)(LPCTSTR)strBottom);
m_RECVFORMAT.cHeader="[";
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m_RECVFORMAT.cCommand=1;
m_RECVFORMAT.cDataNum=5;
m_RECVFORMAT.cCheck=6;
m_RECVFORMAT.cTail="]";

m_SETTING.cld=cld;
m_SETTING.{Bottom=fBottom;

DWORD dwWrite;

WriteFile(C_Comm.m_hComm,&m_RECVFORMAT,3,&dwWrite,&(C_Comm.m_osWrite));

WriteFile(C_Comm.m_hComm, &m_SETTING,sizeof(m_SETTING),&dwWrite, &(C_Comm.

m_osWrite));

WriteFile(C_Comm.m_hComm,&m_RECVFORMAT.cCheck,1,&dwWrite,&(C_Comm.m_os

Write));
WriteFile(C_Comm.m_hComm,&m_RECVFORMAT.cTail,1,&dwWrite, &
(C_Comm.m_osWrite));
unsigned long nitime;
nitime=GetTickCount(); //millsecond ¥4
while(CommandTimeOut(nitime,3000)) //HTH 3x7F 7|t}
i{f(C_Comm.Serial_Count>O)

int ireturn;
ireturn=Serial CommChk('[",']");

if(ireturn==1)
return ireturn;
}
l}AfoessageBox("’ézé HEo]l Az 234",
ClearSerialBuffer();

return O;

int CWaterWaySettingDlg::SerialCommChk(unsigned char cHeader,unsigned char

cTail)
{

unsigned char #*pData;

char *cHeaderChk;

pData=Serial_Rec;
cHeaderChk=strchr((char *)pData,cHeader);

i{f(cHeaderChk!=NULL)

int iDataNum;

iDataNum=#(cHeaderChk+2);  //Hlo]E A4 F&
- if(cTail==+*(cHeaderChk+ 2+ iDataNum+ 2)) /] E
AAF
{
?witch(unsigned char(*(cHeaderChk+ 1)))
case 0x02:
SettingOK((unsigned
char*)cHeaderChk);
break;
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case 0x03:

LevelOK((unsigned
char*)cHeaderChk);

break;

case 0x07:

LevelTimeSetOk((unsigned
char*)cHeaderChk);

break;

case Oxfa: ResOKOQ);
break;

return 1;
}
return O;

}
f{zoid CWaterWaySettingDlg::ResOK()

i{f(bZigbeeFlag)

SetDlgltemText(IDC_EDIT_COMMAND,"X| Z1H] £l H2=E AF");
bZigbeeFlag=false;

}

i{f(bLevelResetﬂag)
SetDlgltemText(IDC_EDIT_COMMAND,"&] Al AJ-&");

) bLevelResetflag=false;

i{f(bLevelZigbeeMeasureFlag)

S SetDIgltemText(IDC_EDIT_COMMAND,"&%  F7] A% AIZF A"
bLevelZigbeeMeasureFlag=false;
)
else
{ SetDlgltemText(IDC_EDIT_COMMAND,"-& % $A1");
} ClearSerialBuffer();
¥

\{/oid CWaterWaySettingDlg::SettingOK(unsigned char *pData)

CString strld,strBottom;

strld.Format("%s"," ");

strBottom.Format("%s"," ");
SetDlgltemText(IDC_EDIT_ID,strld);
SetDlgltemText(IDC_EDIT_BOTTOM,strBottom);
float fBottom;

strld.Format("%d",pDatal31]);
memcepy(&fBottom,pData+ 4,4);
trBottom.Format("%0.2{" ,{Bottom);
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SetDlgltemText(IDC_EDIT_ID,strld);
SetDlgltemText(IDC_EDIT_BOTTOM,strBottom);
SetDlgltemText(IDC_EDIT_COMMAND,"A| &zt S=A1");
ClearSerialBuffer();

\{Ioid CWaterWaySettingDlg::LevelOK(unsigned char *pData)

CString strlLevel,str'Temp,strtime;
strLevel.Format("%s"," ");
strTemp.Format("%s"," ");

SetDlgltemText(IDC_EDIT_LEVEL,strLevel);
SetDlgltemText(IDC_EDIT_TEMP,strTemp);

float fBottom,fTemp;
char cmonth,cday,chour,cmin,csec;
short int iyear;

memcpy(&iyear,pData+ 4,2);
memcpy(&cmonth,pData+ 6,1);
memcpy(&cday,pData+ 7,1);
memcpy(&chour,pData+ 8,1);
memepy(&cmin,pData+ 9,1);
memcpy(&csec,pData+ 10,1);

memcpy(&fTemp,pData+ 11,4);
memcpy(&fBottom,pData+ 15,4);

strLevel.Format("%0.2{",{Bottom);
strTemp.Format("%0.2f",fTemp);

strtime.Format (" %d-%d-%

%d:%d:%d",iyear,cmonth,cday,chour,cmin,csec);

}

SetDlgltemText(IDC_EDIT_LEVEL,strLevel);
SetDlgltemText(IDC_EDIT_TEMP,strTemp);
SetDlgltemText(IDC_EDIT_COMMAND,strtime);

//SetDlgltemText(IDC_EDIT_COMMAND,"&® zk=21");
ClearSerialBuffer();

}{foid CWaterWaySettingDlg::ClearSerialBuffer()

C_Comm.Serial_Count=0; [/ A $-7]
memset(Serial_Rec,'0',200);

i{nt CWaterWaySettingDlg::OnLevelModify()

// TODO: Add your control notification handler code here
ClearSerialBuffer();

m_RECVFORMAT.cHeader='[";
m_RECVFORMAT.cCommand=2;
m_RECVFORMAT.cDataNum=1;
unsigned char cData=0x02;
m_RECVFORMAT.cCheck=3;
m_RECVFORMAT.cTail="]";

DWORD dwWrite;
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WriteFile(C_Comm.m_hComm,&m_RECVFORMAT,3,&dwWrite,&(C_Comm.m_osWrite));
WriteFile(C_Comm.m_hComm,&cData,1,&dwWrite, &(C_Comm.m_osWrite));

Write%:)ile(C_Comm.m_hComm, &m_RECVFORMAT.cCheck,1,&dwWrite,&(C_Comm.m_os
Write));

Wr)i)teFile(C_Comm.m_hComm,&m_RECVFORMAT.cTail, 1,&dwWrite,&(C_Comm.m_osWr
ite));

unsigned long nitime;

nitime=GetTickCount(); //millsecond©+¥]

?/hile(CommandTimeOut(nitime,3000)) [/ 3%3F 7|oh-iT).,
i{f(C_Comm.Serial_Count>O)

int ireturn;
ireturn=SerialCommChk('[",']");

if(ireturn==1)

return ireturn;

}

AfxMessageBox("A W gk o] A7 23",
ClearSerialBufferQ;

return O;

i{nt CWaterWaySettingDlg::OnCommandLevel()

// TODO: Add your control notification handler code here
ClearSerialBuffer();

m_RECVFORMAT.cHeader="[";
m_RECVFORMAT.cCommand=3;
m_RECVFORMAT.cDataNum=1;

unsigned char cData=0x03;

m_RECVFORMAT.cCheck=4,

m_RECVFORMAT.cTail="]";

DWORD dwWrite;

WriteFile(C_Comm.m_hComm,&m_RECVFORMAT,3,&dwWrite,&(C_Comm.m_osWrite));
WriteFile(C_Comm.m_hComm,&cData,1,&dwWrite,&(C_Comm.m_osWrite));

Writegile(C_Comm.m_hComm, &m_RECVFORMAT.cCheck,1,&dwWrite,&(C_Comm.m_os
Write));

Wr)i)teFile(C_Comm.m_hComm, &m_RECVFORMAT.cTail,1,&dwWrite,&(C_Comm.m_osWr
ite));

unsigned long nitime;

nitime=GetTickCount(); //millsecond @<
zvhile(CommandTimeOut(nitime,9000)) /AT 3x3F 7|g#E.

i{f(C_Comm.Serial_Count>O)

int ireturn;
ireturn=SerialCommChk('[",']");
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if(ireturn==1)

return ireturn,

}
}
AfxMessageBox("#| o] A7F 23Hg");
ClearSerialBuffer();
return O;

int CWaterWaySettingDlg::CommandTimeOut(unsigned long nitime, unsigned long
lovertime)

if(overtime<(GetTickCountO-nitime)) return 0;
else return 1;

}
i{nt CWaterWaySettingDlg::OnReset()

// TODO: Add your control notification handler code here
ClearSerialBuffer();

bLevelResetflag=true;

m_RECVFORMAT.cHeader='[";
m_RECVFORMAT.cCommand=4;
m_RECVFORMAT.cDataNum=1;

unsigned char cData=0x04;

m_RECVFORMAT.cCheck=5;

m_RECVFORMAT.cTail="]";

DWORD dwWrite;

WriteFile(C_Comm.m_hComm,&m_RECVFORMAT,3,&dwWrite,&(C_Comm.m_osWrite));
WriteFile(C_Comm.m_hComm,&cData,1,&dwWrite,&(C_Comm.m_osWrite));

Write?‘)ile(C_Comm.m_hComm, &m_RECVFORMAT.cCheck,1,&dwWrite,&(C_Comm.m_os
Write));

Wr)i;[eFile(C_Comm.m_hComm,&m_RECVFORMAT.cTail, 1,&dwWrite,&(C_Comm.m_osWr
ite));

unsigned long nitime;
nitime=GetTickCount(); i //millsecond 4]
gvhile(CommandTimeOut(nitime,SOOO)) /AT 3% 7Y™,
i{f(C_Comm.Serial_Count>O)
int ireturn;
ireturn=Serial CommChk('[',']");
if(ireturn==1)

return ireturn;

}

bLevelResetflag=false;
AfxMessageBox("#] Al A =");
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ClearSerialBuffer();
return O;

i{nt CWaterWaySettingDlg::OnCommandZigbeetest() /A 18] H<& HAE B

// TODO: Add your control notification handler code here
ClearSerialBuffer(); .
AfxMessageBox("H W] 25%7F 7]thgoF gy},
bZigbeeFlag=true;

SetDlgltemText(IDC_ZIGBEE_STATIC,"#] 1H] &4l HZAE 4l t7]F...");

m_RECVFORMAT.cHeader='[";
m_RECVFORMAT.cCommand=5;
m_RECVFORMAT.cDataNum=1;
unsigned char cData=0x05;
m_RECVFORMAT.cCheck=6;
m_RECVFORMAT.cTail=']";

DWORD dwWrite;

WriteFile(C_Comm.m_hComm,&m_RECVFORMAT,3,&dwWrite,&(C_Comm.m_osWrite));
WriteFile(C_Comm.m_hComm,&cData,1,&dwWrite,&(C_Comm.m_osWrite));

Writegile(C_Comm.m_hComm, &m_RECVFORMAT.cCheck,1,&dwWrite,&(C_Comm.m_os
Write));

Wr)i)teFile(C_Comm.m_hComm, &m_RECVFORMAT.cTail,1,&dwWrite,&(C_Comm.m_osWr
ite));

unsigned long nitime;
nitime=GetTickCount(); ) //millsecond ]
}fvhile(CommandTimeOut(nitime,25000)) /AW 25%7 71ttt

i{f(C_Comm.Serial_Count>O)

int ireturn;
ireturn=Serial CommChk('[',']");
if(ireturn==1)

return ireturn;

bZigbeeFlag=false;
AfxMessageBox("A| 0] & A #");
ClearSerialBuffer();

return O;

}

i{nt CWaterWaySettingDlg::OnCommandMeasure()
// TODO: Add your control notification handler code here
ClearSerialBuffer();
unsigned int short iMeasureTime,iZigheeTime;
iMeasureTime=GetDlgltemInt(IDC_EDIT_LEVELMEASURETIME);
iZigbeeTime=GetDlgltemInt(IDC_EDIT_ZIGBEESENDTIME);
bLevelZigheeMeasureFlag=true;

m_RECVFORMAT.cHeader='"[";
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m_RECVFORMAT.cCommand=6;
m_RECVFORMAT.cDataNum=4;
m_RECVFORMAT.cCheck=0x0a;
m_RECVFORMAT.cTail="]";

DWORD dwWrite;
WriteFile(C_Comm.m_hComm,&m_RECVFORMAT,3,&dwWrite,&(C_Comm.m_osWrite));

WriteFile(C_Comm.m_hComm,&iMeasureTime,2,&dwWrite,&(C_Comm.m_osWrite));
WriteFile(C_Comm.m_hComm,&iZigbeeTime,2,&dwWrite,&(C_Comm.m_osWrite));

Write%*‘)ile(C_Comm.m_hComm, &m_RECVFORMAT.cCheck,1,&dwWrite,&(C_Comm.m_os
Write));

Wr)i;ceFile(C_Comm.m_hComm, &m_RECVFORMAT.cTail,1,&dwWrite,&(C_Comm.m_osWr
ite));

unsigned long nitime;
nitime=GetTickCount(); . //millsecond ]
while(CommandTimeOut(nitime,3000)) /AT 3%3F 71g-.

i{f(C_Comm.Serial_Count>O)

int ireturn;
ireturn=Serial CommChk('[',']");
ifireturn==1)

return ireturn;

}

bLevelZigbeeMeasureFlag=false;

AfxMessageBox("54 Az 9 HE F7] AlE A");
ClearSerialBuffer();
return 0;

}

i{nt CWaterWaySettingDlg::OnCommandMeasuremodify()

// TODO: Add your control notification handler code here
ClearSerialBuffer();

m_RECVFORMAT.cHeader='[";
m_RECVFORMAT.cCommand=7;
m_RECVFORMAT.cDataNum=0x01;
unsigned char cData=0x07;
m_RECVFORMAT.cCheck=0x08;
m_RECVFORMAT.cTail=']";

DWORD dwWrite;

WriteFile(C_Comm.m_hComm,&m_RECVFORMAT,3,&dwWrite,&(C_Comm.m_osWrite));
WriteFile(C_Comm.m_hComm,&cData,1,&dwWrite,&(C_Comm.m_osWrite));

Writegile(C_Comm.m_hComm, &m_RECVFORMAT.cCheck,1,&dwWrite,&(C_Comm.m_os
Write));

Wr)i)teFile(C_Comm.m_hComm, &m_RECVFORMAT.cTail,1,&dwWrite,&(C_Comm.m_osWr
ite));
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unsigned long nitime;
nitime=GetTickCount(); i //millsecond 9]
zvhile(CommandTimeOut(nitime,SOOO)) //AN 3%3F 7]

i{f(C_Comm.Serial_Count>O)

int ireturn;
ireturn=SerialCommChk('[",']");
if(ireturn==1)

return ireturn;

}

AfxMessageBox("S574 AR B dE F7] gl A9
ClearSerialBuffer(;
return O;

}
}foid CWaterWaySettingDlg::Level TimeSetOk(unsigned char *cHeaderChk)

CString strMeasuretime, StrZ1gbeeSendtime;

strMeasuretime. Format("%s" "

strZigbeeSendtime.Format("%s", v ");

SetDlgltemText(IDC_EDIT LEVELMEASURETIME,strMeasuretime);
SetDlgltemText(IDC_EDIT_ZIGBEESENDTIME,strZigheeSendtime);

int iMeasuretime,iZigheeSendtime;

iMeasuretime=cHeaderChk[3]+ cHeaderChk[4 ]*256;
iZigbeeSendtime=cHeaderChk[5]+ cHeaderChk|[6]%256;

strMeasuretime_.Format("%dz‘a",i_Me.aguretimeﬁ _
strZigheeSendtime.Format("%d=x",iZigbeeSendtime);

SetDlgltemText(IDC_EDIT_LEVELMEASURETIME,strMeasuretime);
SetDlgltemText(IDC_EDIT_ZIGBEESENDTIME,strZigheeSendtime);

SetDlgltemText(IDC_EDIT_COMMAND,"SAF7] gk A&zt 541"
, ClearSerialBuffer();
\{/oid CWaterWaySettingDlg::OnChangeEditCommand()
// TODO: If this is a RICHEDIT control, the control will not
// send this notification unless you override the CDialog::OnlnitDialog()
// function and call CRichEditCtrl().SetEventMask()
// with the ENM_CHANGE flag ORed into the mask.

// TODO: Add your control notification handler code here
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Flurne Description |Flume at head of Kirwin Canal | Revision 8

Flurne Crest Discharge & Tailwater | Head Measurementl Freeboard Requwemen‘rl
Range of Flume Operation

Discharge Tailwater Level y2
Minimurn Flow to be Measured 25 cu. ftfs 2724 feet
Maximum Flow to be Measured 193 ol ftis 5h1b feet
~ Tailwater Calculations
Method  |Power curve using 2 Q-2 measurements - Explain Methods
Discharge Tailwater Level, ¥2

Flow Condition 0 (implied) 0.000 cu, fijs 0.000 feet

Flow Condition 1 25 cu. fiis 2724 feet
Flow Condition 2 193 cu. fijs 5515 feet

| Taikwater levels should be specified relative to the invert of the downstream channel. |
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Flume Wizard @

Instructions: Step 1

The Flumne “wizard will guide you through the entry of .
the bazic data needed to analyze an existing flume or
beqgin the design of a new flume. &z you complete each
step, items will be checked off on the lizt below.

To begin, ®WinFlume needs to verify your uger name,
which will be shown on the printed output faor this
flume design.

11 [ Confirm uger name

2] [T Choose units system

31 [ Select crest type and maternial

4] [T Edit battom prafile

8] [T Edit canal and flume cross sections

Bl ™ Discharge range & tailwater levels

71 [T Select water level measurement device
8] I Define freeboard requirements

9] [T Save flume design

Click the 'Mest »' button to begin. -

Cancel

=
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B Flume Design [Re

gn Op i Review Possible Designs

Design Evaluation-
Designs will be evaluated at user-specified increments of control section dimensions (e.g., sill height
or bottom width), between the lower and upper bounds of the range of acceptable designs. It is
suggested that you choose an increment that will produce convenient construction dimensions.
Please choose the desired evaluation increment using the centrols below.

Design Exaluation Increment (0.1 feet :J

Method of Control Section Adjustment

Raise or Lower Height of Sill I

o
 Raise or Lower Entire Section
~
~

“ary Side Contraction

Cancel Keep Current Design and Close

& T De;;;r: e R R R T I E————| Y |25

Design Options  Review Possible Designs

«———| ——— | DESIGN CRITERIA ——— > =
Sil | Throat |< PRIMARY [CRITERIA e
Control-Section Height | ‘“Width | Froude |Freeboard = | Accuracy | Accuracy | Head Loss
Shape ft ft Murnber | at Gmax | Tailkwater | Tailwater | at Qroax | at Gmin | Commerit
Sirnple Trapezoid 4.047 | 26141
Sirnple Trapezoid 4.1 263 akK 0K akK 0K O akK —
Sirnple Trapezoid 42 266 ak QK akK QK QK ak =
Sirnple Trapezoid 43 269 ak QK ak QK QK ak =
Simple Trapezoid 4.4 272 oK OK oK OK Ok OK —
Sirnple Trapezoid 45 2756 aK 0K aK 0K QK aK — i
4 [ »

Make Highlighted Design the New Current Design and Close Form

Raview nf Qalactad Nacian

Design is acceptable. 4
EVALUATION OF DESIGN CRITERIA
Ok. Froude at Qmax = 0.129 Maximum allowed = 0.500
Ok . Freeboard at Qmax = 1.365 ft Minimum allowed = 0.338 ft
Ok. Tailwater at gmax = 5.515 ft Maximum allowed = 5.518 ft
Ok. Tailwater at Qmin = 2.724 ft Maximum allowed = 4.407 ft
Ok. Head at Qmax = 1.688 ft Min for accuracy = 0.089 ft
Gk Head at Qmin = 0.461 ft Min for accuracy = 0.039 ft
Cancel Printer Setup Copy to Clipboard Print 1o Disk FPrint Keep Current Design and Close
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g Open Flume

| Searth

Eairotita Links | MName Date modified Type
[E| Documents l—l B 350
e | |EBx 56.4.flm
1 Recent Places =
[ 1Ex.565fm
Bl Desking | |Ex63.2flm
% Computer l_] Ex. 6.4.5.6m
Ju Pictures | Flume-1.flm
I Music || Flume-2.fim
% Recently Changed |_| Flume-3.flm
IB Searches L | KIRWIN.FLM
)i Public || Kirwin canal(new).Fim
|| MOVABLE.FLM
|| Weir-0.flm
|| Weir-4.flm
Folders ~
File name: | Flume Files (*Fim) v
[ Open ] [ Cancel ]
B opmrumer M OO, s
File Name
[KIRowIN FLM oo | et |
Ex.53.21 Diregtorien Flume Surnmar
X m r
Ex.66.4fm EAProgram Rlswinklime FLUME NAME = DAWinFlume\SourceiKirwin. Fim
Ex.565.1m =
Ex.8:521m 3 Program Files
E"ar:i-ﬂ‘;ﬂ e Revision 8
F\umefQZﬂm Flume at head of Kirwin Canal
Flume-3 fim
K] canal(new). Fim

K
MOVABLE FLM
i/eir-0 flm

\Weir-4 flm APPROACH Simple Trapezoid, 4.267 ft

CREST Simple Trapezoid, 26 3 1t

Sill Height 4114t

TAILWATER Simple Trapezoid. 4. 267 ft

List Files of Type: Drives: Discharge 25-193 cu. fijs

Flume Files (* Fim) j [=e =l

T e 9d d7] FAo] WinFlumeoll Al 7F&- stk A& Ab= 542 vl 7ol
T gHS MY BE 2% 2t 3 A7) gadAe 22T 9

7] SaA ALEA) Y BEg AAg o TE 20 tad 2oks

273



oh. A & WsdA WHEV

of AHE & =5 Fdol I/ Y WinFlumedl A Al dh= HEE ALS

AgEtel A28 FE5S e AMEaleE A2 ZEo] wEoldY FAld EF
]

PhUALE AAHES b vhEAE A4S BRo

stz EAS AEr|e Zod RE IHS

R E delA B WY ARe 5 Agse] deach

Ol'm il
QL
£

rO
r% >
o

o

ﬁ Create Mew Flume @I&J

Initial Flume Dimensions & Properties

" Use a Copy of an Existing Flume
(" Start with the Built-ln Default Flume

Flume Wizard
v Use the Step-by-Step Flume Wizard

Cancel Create Flume

A, ZAE 4% oA

% Printer Setup [ " @I-E_?-J

Printer | Samsung ML-2850 Series Change Printer

™ Print Control Section and Water Surface Profiles in Black and “White

Fonts

Wall Gage Labels ] Arial Zhange Font
Wall Gage Annotations | Arial Change Font
Reports, Rating Tables, etc. | Courier New Change Font

Canoel‘ . 0K

et g2k AR AR Al WinFlumeoll o8 AE-5 = A= AlAE ZHEE A4
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ﬁ Flure Design Units

-Length & Height -Discharge

" Meters (" Cubic Meters/Second
* Feet Liters/Second

" Millimeters Cubic Feet/Second
" Inches Gallong/Minute

" Centimeters Acre-Fest/Hour

Miner's Inch [Anizonal - 40 kl/cfs

Miner's Inch [Idaho] - 50 kl/cfs

Miner's Inch [Colorado] - 38.4 Ml /cfs
MeqgalitersHour [Cubic Dekameters/Hour)
Meqgaliters/Day

Million G allonzDap

W ater Yelocity
" Meters/Second
v Feet/Second

Cancel
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%Callbrate Wall Gage Display - LT | |

Tao obtain the most realistic screen
representation of the relative size of text on
printed wall gages. adjust the text below so
that the "8" fills the blue box, then press QK.
THIS DOES NOT AFFECT THE ACTUAL
SIZE OF TEXT OM THE PRINTED GAGE.

Larger Text
Srmaller Taxt
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% Prmter‘CaIi‘braliun D o S|

Notes Regarding Printer Calibration

This form is used 1o calibrate the output of your printer so that it produces accurately scaled wall gages. The
scaling of your printed output may vary with each different type of paper, paper orientation, etc.. and may also
change following any maintenance of your prirter, such as replacing toner cartridges. WinFlume can save 20

#2 Confirm that you have selected and properly } ]
configured the correct printer driver. Current Printer Driver

Samsung ML-2850 Series

=2 Choose a named calibration that you wish to
update or change from the 'Name' list box. Select & Configure Printer Driver

2 Edit the name of the calibration, if you wish.

— Mamed Printer Calibrations

22 Click the 'Calibrate This Printer' button. A test '

|| |ine of a specified length will be printed. Carefully Hame ke iEan
reasure the length of the test line and enter that Default Printer Calibration 1 - |1 0000
length when prompted. A new calibration rafio will be
computed and automatically saved by WinFlume. i o
This is the ratio by which WinFlume will distort your Calibrate This Printer ‘ : ‘
wall gage printouts to produce an accurately scaled

gadge. If the printed test line is oo short, the ratio will

Cancel
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& Flume Data Report ot

-Report Selection
& Flure Data Beport © Flume Design Beyiew
e L —O 2
C:\Program Files\WinFlume‘\KIRWIN.FLM - Revision 8§
Flume at head of Kirwin Canal
Printed: 1/2/2008 10:10:32 AM

FLUME DATA REPCORT

GENERAL DATA ON FLUME
Type of structure: Stationary Crest
Type of lining: Concrete - smooth
Roughness height of flume: 0.000492 ft

m

BOTTOM FPROFILE DATA
Length per section: Approach section, La = 2.000 ft
Converging transition, Lb = 12.300 ft
Control section, L = 3.000 ft
Diverging transition, Ld = 24.600 ft 4

Vertical dimensions: Upstream channel depth = 7.100 ft
Height of sill, pl = 4.100 ft

Bed drop = 0.000 ft

Diverging transition slope = 6.000:1

—— APPROACH SECTION DATRA —
Section shape = SIMFLE TRAPEZCID -

Printer Setup ‘ Copy Beport to Clipboard ‘ FTINL LD LISk, Erint LiusE

o] NN BB AR HEE U FE A AR ARES ANGT] A4 Ae
A}, o] RuAE EYE £ gom, FYRo] BAG F glom, HiE el
AT 5+ Ak o] A4 Buht RIA/IRE WA 9Y 5 ek FE 4
% oRIA- BE 54, 0Y g4 2 78 A9 BAdSE HAE RuE A
o AA 2% waA-6709 AA AF) N2 FeldA 4AS Psn A
0% Ak Feld B dolgel HAS wA® Fust od WAAE EHwt
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B Rating Tables i T - [Gem >l
fTabIe Choices } Rating Table } H-Q Graph ‘ Ditchrider's Table
Table Type Additional Rating Table Parameters
& Head-Discharge (H-Q) V¥ Froude Nurnber [Fr)

¥ Required Head Loss [H1-H2)

V¥ Head-to-Crest Length Ratio (H1/L)
V¥ Upstream Energy Head (H1)

¥ Upstream Depth (y1)

¥ Upstream Velocity (va)

© Discharge-Head (GQ-H )

Range ¥ Discharge Coefficient (Cd)
Head in feet ¥ “elocity Coefficient (Cv)
M i ,027 v Maximum.AHowable Tailwater Head (h2)
¥ Actual Tailwater Head (h2)

i T ¥ Actual Taitwater Depth (y2)
- ¥ Submergence Ratio (H2/H1)
(R ’0067 v Modular Limit
Select All
Smart Range Clear All

Close ‘

dlol® Helge] 28 AL V& &
s agzy gold xE wsvl 9l =
ofdel #el® Hol=3 AAXelAl &1l 9= w82 F7HAQ] mA s e
thoolel gt mifwaEe] ARk s flste] "elzle] FAlQIVIYTE ARERTE 5
ZEARD Wiz e EH S Thesl shal @rbe skl sk AlA wbaE FE I

X_l
F ER dold fo
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g2 “Space’Z W7 AR FAS AFo oy HolES HAlsH, o=
&st= &<t Shift, Ctrl, Alt 715 F23 lojoF st} o] A2 "Report/Graph” Wl

Sulere 99+

-

7ML AN &R AR

. D)
B Measured Data Comparison e . o —

Data Entry] Rating Table Comparison ;|

Flume at head of Kirwin Canal - Revision 8

+ Measured data

Head, ft
- Rating curve
0.5 computed
by WinFlume from
hydraulic theory
0.0 .
0 50 100 150

Dizcharge, cu. ft/s

All warning messages for this table
Mo warnings

Printer Setup Copy to Clipboard Save Graph FPrint Close
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% Equation =t 4 B. - a8 = :

Options  Eguation Repor’rl Qraphl

h1 Q Q_fit D=0_fit-Ql (D) 1002 =
Sil Curve Fit
Referanced Theoretical Equation
Head at Gage Discharge Discharge Difference Difference
feet cu. fifs cu. fifs cu. fifs % Warnings
0250 | 97 | 9.7 +0.049 +0.61 %
0.300 129 129 +0.001 +0.01 %
0.360 16.4 16.3 -0.087 -022%
0.400 201 201 -0.064 -0.32 %
0.450 242 24.1 -0.077 -032%
0500 285 28.4 -0.080 -0.28 2 -
Equation: Q fx2L = Kl < (hl & E2) ™M | =
Parameters: Kl = 82.81 &
K2 = 0.01169
u = 1.597

Coefficient of determination: 0.99999275
All warning messages for this table
No warnings E

Printer Setup Copy 1o Clipboard Print to Disk Print Closs

G AN Q4RI el g
oz AFsY sl AR AF A

ausE 4 o WinFlumes o] 449 2% A 2490,

AgAE B wE LS @ W p-0e @ & Uk o] pEsE AL A
A

Option” %ol 9= @ol® & A% WA 38 A o A4 F WA
A WA e g doly Esh B adE FHoR FARE ARE
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5 Wall Gages e A S - (@ x ]
Options| Wall Gage Data! Wall Gage Plots|
Fixed-Head Intervals Gage r Fixed-Discharge Intervals Gage
® Gage on 151 slope & Gageon 1B slope
© Verlical Gage i © Vertical Gage e
Label Size Factor 1.50 Label Size Factor 200
1 ¢ 09 0
1.25 150
Labeled Tick Interval Labeled Tick Interval
Label every bth tick ~ Label every bth tick =
1.00 100
Decimals To Show Decimals To Show
2 H S
0.75
@~ Head Labels 50
 Flow Labels 050
First Labeled Tick % First Labeled Tick %
0.25
Print Gage Print Gage
Printer Setup ‘ Calibrate Frinter | Calibrate On-Screen Text Size ‘ Close ‘

D 34 FF A AelA: o] AloAE ARl dojg vFor FFe AAw
Aoz 297 E4& 2tk AelAd e 4L dolg JFor & Fru
e e

2) 14 % 12 AolA: ol @ AolAe fFe] ngH Tl e £

AolA = A = ngoly S dojs 7Ieor 357 9fste] A dv
AolA= Aoz AYd & oy, fd sz A A%l A9gd - Ao
!

H
o] A22 Enly “Report/Graph” Ww= &
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