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ABSTRACT

Title : Study and developing a water-level measuring instrument for an irrigation channel

By : Mr.Naraset laomee 47243944

Mr.Saharat sangprayoon 47244108
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The objective of this irrigation engineering project is the experiment and the
development of the Automatic Depth Measuring Tool, which is lower cost compare to the other
methods. Practically, the load cell indoctrination has been utilized inside this equipment by
convert water pressure value, in horizontal to resisting electric value. Subsequently, these values
will have been transformed into the digital display on the monitor. Furthermore, this Automatic

Depth Measuring Tool is able to connect with the computer for display and data collection.

The result of this research states that there are some little errors on the process. The
average algebraic equation of equipment is ‘y=85.804x+6.211" . We use Microsoft Office Excel
to compute the error. The result shows 4.51 average percent of error. The highest and lowest
percent of error are 16.016 and 0.170 . The Load Cell elements and instrumental design are the
major causes, affect on gained values. In conclusion, the Automatic Depth Measuring Tool works
effectively although there are some incorrect values in some times. We suggest the one who

interests to do develop this device more and more.
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50 0.426 42.764 7.235996 14.47199
100 0.968 89.26977 10.73023 10.73023
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200 2.205 195.4093 4.59068 2.29534
250 2.822 248.3504 1.649612 0.659845
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350 3.999 349.3417 0.658304 0.188087
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(L) ANIANADU
(L*) L-L*

400 4514 393.5308 6.469244 1.617311
440 4.949 430.8555 9.144504 2.078296

50 0.569 55.03398 -5.03398 -10.068
100 1.15 104.8861 -4.8861 -4.8861
150 1.769 157.9988 -7.99878 -5.33252
200 2.38 210.425 -10.425 -5.21251
250 2.972 261.221 -11.221 -4.4884
300 3.535 309.5286 -9.52864 -3.17621
350 4.085 356.7208 -6.72084 -1.92024
400 4.611 401.8537 -1.85374 -0.46344

50 0.566 54.77656 -4.77656 -9.55313
100 1.156 105.4009 -5.40092 -5.40092
150 1.778 158.771 -8.77101 -5.84734
200 2.371 209.6528 -9.65278 -4.82639
250 2.953 259.5907 -9.59071 -3.83628
300 3.552 310.9873 -10.9873 -3.66244
350 4.111 358.9517 -8.95174 -2.55764
400 4.635 403.913 -3.91304 -0.97826

50 0.531 51.77342 -1.77342 -3.54685
100 1.114 101.7972 -1.79716 -1.79716
150 1.727 154.395 -4.39501 -2.93001
200 2.335 206.5638 -6.56384 -3.28192
250 2915 256.3302 -6.33016 -2.53206
300 3.488 305.4959 -5.49585 -1.83195
350 4.035 352.4306 -2.43064 -0.69447
400 4.544 396.1049 3.895124 0.973781

25 0.222 25.25999 -0.25999 -1.03995
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(L¥) L-L*
50 0.443 44.22267 5.777328 11.55466
57 0.521 50.91538 6.084616 10.67476
25 0.22 25.08838 -0.08838 -0.35352
50 0.4356 4533812 4.661876 9.323752
75 0.731 68.93422 6.065776 8.087701
100 0.99 91.15746 8.84254 8.84254
110 1.027 94.33221 15.66779 14.24345
25 0.243 27.06187 -2.06187 -8.24749
50 0.491 48.34126 1.658736 3.317472
75 0.765 71.85156 3.14844 4.19792
100 0.998 91.84389 8.156108 8.156108
117 1.144 104.3713 12.62872 10.79378

L*=a1111unx) unuluaunis y=85.804x+6.211

L-L*= A1AuARIAAa0Y

AMANUARIANABUGIFA= 15.667cm
MANUAAIAAADUAIGA=-0.088cm

AINNUAAAANADUINAE= 5.588cm

%ANUAAAINADU= (AIANNAAIAAADL/AINIINANDI)*100

] ' 1] 4 9 Y
%muma1@1mﬁ@umﬁﬂ=%ﬂ’nmmmﬂ§aum§EJmmJﬂ/eﬁlmJ"ammm=4.51%
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Density of Water (g/mL) vs. Temperature (°C)

{from Handbook of Chemistry and Physics, 53rd Edition, p. F4)

Whole degrees are listed down the left hand side of the table, while tenths of a degree are listed across the top.
So to find the density of water at say 5.4 *C_ vou would first find the whole degree by searching down the left hand
column until vou reach 'S'. Then vou would slide across that row until vou reach the column labeled '0.4'.

The density of water at 5.4 °C is 0.999957 g/ml..

r| 0.0 ‘ 0.1 ‘ 0.2 | 0.3 | 0.4 ‘ 0.5 ‘ 0.6 | 0.7 | 0.8 ‘ 0.9

|T|0_999M1 ‘0_99934? ‘0_999354 |0_9'9'9860 |0_999366 ‘0_999&?2 ‘0_9993?3 |0_9'9'98M |0_999339 ‘0_999395

|T|0.95~5~9m ‘0.95-5-905 ‘0_95-9-909 |o_95~5~914 |0_5~95~91s ‘0.95-5-923 ‘0.95-5-92? |0_9~5~9930 |0_995~934 ‘0.99-5-935

]

|0.999941 ‘0.999944 ‘0.99994? |0.999950 |0.999953 ‘0.999955 ‘0.999953 |o.999960 |0.999962 ‘0.999964

r|099%65 ‘0.99'9'96? ‘0.9'9'9'965 |0.99'9'969 |0.9999?0 ‘0.9999?1 ‘0.9999?2 |0_9999?2 |0_9999?3 ‘0.9999?3

0.999973 || 0.999973 || 0.990973 | 0.990072 || 0.999072 || 0.999972 || 0.990070 | 0.990060 | 0009068 | 0.9999466

09990463 || 0.9999463 || 0.900061 || 0.99003% (0999937 || 0.999053 || 0.999052 |(0.990030 | 0.999047 || 0.000044

0.999941 ‘0999933 ‘0999935 |0999931 |0999921' ‘0999924 ‘0999920 |09'9'9'916 |0999911 ‘099990:'

0.999002 ‘0999395 ‘0999593 |095~sts |0999333 ‘0999377 ‘09993?2 |09'9'986-6 |099'9861 ‘0999355

0999849 ‘0999343 ‘099953? |0999530 |099932.4 ‘099931? ‘0999310 |0999303 |0999]’96 ‘0999?39

0.999781 ‘0.999??4 ‘0.9’99?66 |0.95~9?5s |0.999?51 ‘0.999?42 ‘0.999?34 |0.9'9'9?26 |0.999?1? ‘0.999?09

0.999700 ‘0_99'9691 ‘0.9996&2 |0_9'9'96?3 |0_9'9'9664 ‘0_99'9654 ‘0_9'9'9645 |0_9'9'9635 |0_99'9625 ‘0_99'9615

0.999603 || 0.999395 || 0.990385 || 0.990574 || 0.099564 || 0.009533 || 0.900542 (0.990531 || 0999320 | 0.999309

0999408 || 0999486 (| 0.900475 || 0.990463 (0.999451 || 0.990430 || 0.900427 |(0.990415 | 0.999402 || 0.909300

|09993ﬂ ‘09993& ‘0999352 |0999339 |09'9'9326 ‘0999312 ‘0999299 |0999235 |09992?2 ‘0999253

|0999244 ‘0999230 ‘099'9216 |0999202 |09991ss ‘099913'3 ‘0999159 |0999144 |0999129 ‘0999114

|095~9099 ‘0.95-9054 ‘0.9'9'9069 |o_95~9054 |0_5~99035 ‘0.95-9023 ‘0.95-90-0? |0_9~959~91 |0_9959?s ‘0.995959

| 0.998043 ‘ 0.998926 ‘ 0.998910 |0 908803 | 0.908377 ‘ 0.998360 ‘ 0.998843 |o 208826 | 0.998800 ‘ 0.908792

|0995m ‘OQQE?S? ‘09'98739 |0993722 |0995?m ‘0998686 ‘09'95665 |0993-550 |0998632 ‘0998613

0998595 || 0.998576 || 0.998558 | 0.998539 || 0.998520 || 0.008501 |0.908482 |0.998463 || 0008444 | 0.008424

0.998405 |[0.998385|[0.998365 [ 0.998345 | 0.908325 [ 0.998305 | 0.998285 | 0.998265 [ 0.098244 |0 908224
|0993203 ‘0.993133 ‘0.993162 |o.993141 |0_993120 ‘0.993099 ‘0.9930?3 |{l.9'98056 |0.993035 ‘0.99&013
0.997002 ‘0.99?9?0 ‘0.99?943 |o.99?925 |0.99?9m ‘0.99?352 ‘0.99?860 |0.99?53? |0.99?515 ‘0.99??92

| 0.997770 ‘ 0997747 ‘ 0997724 |o 997701 | 0.997678 ‘ 0997655 ‘ 0997632 |o 907608 | 0.097585 ‘ 0997561

0.997538 ‘099?514 ‘099?490 |0997-1-66 |099u42 ‘099?413 ‘099?394 |09'9?369 |099?345 ‘099?320

0.997296 ‘099?2?1 ‘099?2445 |095-m1 |099]’196 ‘099?1?1 ‘099?1445 |099?120 |0993'095 ‘099]’06’9

0.997044 || 0.997018 || 0.996992 || 0.996067 || 0.096041 || 0.006014 || 0.906888 | 0.906862 || 0006836 | 0.996809

0996783 || 0.996736 (| 0.906729 || 0.996703 (0996676 || 0.996649 || 0.996621 |(0.996394 | 0.996567 || 0.006540

0.096512 ‘omss ‘099&5? |09'964-29 |099-54m ‘099-5313 ‘09'963-1-5 |{I-9'9631'-‘ |099-5259 ‘0996261

|0996232 ‘0996204 ‘09961]’5 |099614? |099-5us ‘0996089 ‘0996060 |09'96031 |0996002 ‘09959?3

9

0995044 ‘0995914 ‘0995555 |os~95555 |05~9552~5 ‘0995'-‘96 ‘09'9‘5766 |09~95136 |09'95'-‘l}6 ‘0995676

_IT\TIT\T%I‘T#I 2 TI_\ E ?\?IEIT\?I?\?I?\?I?IE\TI?\_IT\TITI

|0995646 ‘0995616 ‘099558.6 |0995555 |0995525 ‘0995494 ‘0995464 |0995433 |0995402 ‘0995371

(Updated by C.R. Snelling, 6/14/08)
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147. Lm’ﬂ\‘]L!fﬁd\iWﬁJ\‘]ﬂusllfNﬁﬁjwmlﬁﬂﬂNa6x D

A —

A aIANIUAAINE (Display Specification)

wﬁwmmmwa

NUIBUAAINANNINAD AT, SEUAIAT
ANALIBIANTUAAINE | SHUAIAT
ANUGINILETAINE 3-4 37U
weiamsiyeune RS-232
URAINENY 1) 6x D1UYUIA D

2) T9l#h 220 V 50 Hz
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