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1 PRODUCT

The NIVOLIC WL vibrating wire hydraulic level sensor is designed to detect changes of elevation of
water levels. It consists of a chamber in which a weight is suspended to a vibrating wire transducer.
Changes in elevation of the water level in the chamber modify the buoyancy force acting on the weight,
thus modifying the resonant frequency of the vibrating wire.
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2 INSTALLATION

The NIVOLIC WL is provided with a chamber made of a PVC pipe, where the weight and the sensor
will be installed inside. This chamber must be installed vertically in an area where there is little water
turbulence and positioned in such a way that the average water level coincides with the middle of the
suspended weight. This configuration enables the NIVOLIC WL to monitor water level fluctuations
around its mid-range. It is important to install the chamber vertically, since any friction from the weight
rubbing along the chamber's inner surface will influence the sensor’s reading.
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2.1VERIFICATION PROCEDURE
1. Gently remove the sensor's protection cap as shown below.
2. Attach the weight to the sensor's hook.
3. Lift the sensor and the suspended weight, and take a reading.
4. Readings must be quite stable and between 8000 and 11000 LU.

Readings must be taken with the MB-3TL at: Type Hz2 + Thermistor, and at Sweep frequency C (or
B). Note that NIVOLIC WL's range straddle between Sweep position B and C.

WARNING: THE SENSOR IS FRAGILE. AVOID ANY SHOCKS ON ITS HOOK. LIFT THE WEIGHT
VERY GENTLY. DO NOT LET IT SWING. AVOID LATERAL SHOCKS ON THE HOOK.

2.2ANCHORING CHAMBER TO THE WALL

The installation is made by using two PVC pipe support

brackets bolted onto a stainless steel flat bar to hold fl;\
the chamber in place. For concrete mounting, 4 Hilti N\
kwik-bolt anchors (¥4” x 3 ") are provided. Mark out

the position for 4 bolt holes and drill a hole of 74’

diameter and 3 75" deep at each location. Then place

the anchors by means of several hammer blows. GY ;;‘;, s)e
Finally, screw the 4 Hilti anchors nuts to the support
brackets.
Flat bar support bracket (item 1) has two additional L 2 S E— T
LR 1 1 1 1 120-1150A02024 FLAT BAR SUPPORT
holes of 0.530” in diameter that can be used with L e T TR
threaded rod of %, in. or 12 mm. (holes not shown on | | |DIAMETER, 4" PIPE SIZE |
. . 3 2 99-HILT00045361 HILTI KWIK-BOLT ANCHOR IN CARBON
the lllustratlon) STEEL 1/4 IN X 3 1/4 IN
4 2 |05-V3055048 |HEX NUT, S5, 3/8-16
S 2 |05-V4055049 |FLAT WASHER, SS, 3/8 (R)
6 2 |05-V4455049 | SPRING LOCKWASHER, S5, 3/8 IN (R)
7 1 - FOAM STRIP 0.625 X 1.5 LA X 4 LG
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2.3INSTALLATION OF THE SENSOR ONTO THE CHAMBER

NOTE: THE SENSOR IS VERY SENSITIVE AND FRAGILE; IT MUST BE HANDLED WITH
GREAT CARE.

2.3.1 GENTLY REMOVE THE SENSOR’S PROTECTION CAP

Insert the sensor into the brass connector in such a way that
the end of the sensor’s cylindrical body gets flush to the inner
surface of the top cover. Then, tighten the connector to the
Sensor.

SENSOR’S END INSTALLED FLUSH TO
THE TOP COVER'’S INNER SURFACE

2.3.3 LOWER THE WEIGHT INTO THE CHAMBER

The next step is to attach the weight to the sensor. THIS OPERATION IS
VERY CRITICAL AND SHOULD BE PERFORMED WITH EXTREME CARE.
ROUGH OR CARELESS HANDLING DURING INSTALLATION CAN DAMAGE
THE SENSOR.

While holding the top of the chamber with both hands, hook the weight to the
sensor’s hook and gently lift the weight by keeping the sensor’s body vertical.
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Carefully attach the weight to the eyebolt on the base of the sensor and lower the assembly into the
chamber until the top cover sits firmly on top of the chamber cylinder. Check the zero reading of the
sensor by connecting it to MB-3TL readout unit.

3 CALIBRATION DATA AND READINGS

3.1 CALIBRATION

All sensors are individually calibrated and delivered with their specific calibration factor on a calibration
sheet.

3.2 INITIAL READINGS

The initial readings at atmospheric pressure and ambient temperature are obtained on-site.

3.3 READOUT PROCEDURE

To take a reading, follow the instructions in the MB-3TL instruction manual.

3.4 RELATIVE MOVEMENT EQUATION (WITH MB-3TL REAOUT UNIT)

The MB-3TL linear or frequency readings are converted to water level using the equations below.

To convert changes in linear or frequency readings to water level, use the following equations:

A1) POLYNOMIAL EQUATION:
Refer to calibration sheet for A, B and C coefficient.

EL (mm)=AL2+BL +C
A2) RELATIVE MOVEMENT EQUATIONS:

AEL = EL1 - ELO

Where:
AEL: Indicates a variation of the water level (mm)

Note that a negative sign (-) indicates that the water level inside chamber increase, and a positive sign
(+) indicates that the water level inside chamber decrease.
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B) LINEAR EQUATION:

EL=GxL
EL = Absolute value in the chamber (mm)
G = Gauge factor (refer to calibration sheet for this coefficient)
L = Actual reading in linear units

C) FREQUENCY READINGS (F)

To convert frequency readings into LU, one must use the following equation:

2
L=k| L
[1000}

NIVOLIC WL

=3024.1 LINEAR units

Where: L = Linear reading in LU
K Gauge constant for all transducers = 1.0
F = Reading in the frequency mode in Hz
Example: Where F = 1739 Hz ’ 1.0x 17392
(1000)
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4 CONVERSION TABLE FOR TEMPERATURE

NIVOLIC WL

Reading in Ohms Reading in Ohms
Temp. | with a 2K With a 3K With a 10K Temp. With a 2K With a 3K With a 10K
c Thermistor Thermistor Thermistor c Thermistor | Thermistor Thermistor
-50 201100 670500 1 6208 9310 31030
-49 187300 670500 2 5900 8851 29500
-48 174500 624300 3 5612 8417 28060
-47 162700 581700 4 5336 8006 26690
-46 151700 542200 5 5080 7618 25400
-45 141600 440800 6 4836 7252 24170
-44 132200 472000 7 4604 6905 23020
-43 123500 411700 8 4384 6576 21920
-42 115400 384800 9 4176 6265 20880
-41 107900 359800 10 3980 5971 19900
-40 67320 101000 336500 11 3794 5692 18970
-39 63000 94480 315000 12 3618 5427 18090
-38 59000 88460 294900 13 3452 5177 17260
-37 55280 82870 276200 14 3292 4939 16470
-36 51800 77660 258900 15 3142 4714 15710
35 48560 72810 242700 16 3000 4500 15000
-34 45560 68300 227700 17 2864 4297 14330
-33 42760 64090 213600 18 2736 4105 13680
-32 40120 60170 200600 19 2614 3922 13070
-31 37680 56510 188400 20 2498 3748 12500
-30 35400 53100 177000 21 2388 3583 11940
29 33280 49910 166400 22 2284 3426 11420
-28 31300 46940 156500 23 2184 3277 10920
27 29440 44160 147200 24 2090 3135 10450
-26 27700 41560 138500 25 2000 3000 10000
- Page 6 NOVA
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25 26080 39130 130500 26 1915 2872 9574
24 24580 36860 122900 27 1833 2750 9165
23 23160 34730 115800 28 1756 2633 8779
22 21820 32740 109100 29 1682 2523 8410
21 20580 30870 102900 30 1612 2417 8060
-20 19424 29130 97110 31 1544 2317 7722
-19 18332 27490 91650 32 1481 2221 7402
-18 17308 25950 86500 33 1420 2130 7100
17 16344 24510 81710 34 1362 2042 6807
-16 15444 23160 77220 35 1306 1959 6532
-15 14596 21890 72960 36 1254 1880 6270
-14 13800 20700 69010 37 1203 1805 6017
13 13052 19580 65280 38 1155 1733 5777
12 12352 18520 61770 39 1109 1664 5546
-1 11692 17530 58440 40 1065 1598 5329
-10 11068 16600 55330 41 1024 1535 5116

9 10484 15720 52440 42 984 1475 4916

-8 9932 14900 49690 43 945 1418 4725

7 9416 14120 47070 44 909 1363 4543

6 8928 13390 44630 45 874 1310 4369

-5 8468 12700 42340 46 840 1260 4202

-4 8032 12050 40170 47 808 1212 4042

-3 7624 11440 38130 48 778 1167 3889

2 7240 10860 36190 49 748 1123 3743

-1 6876 10310 34370 50 720 1081 3603

0 6532 9796 32660 51 694 1040 3469
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Reading in Ohms Reading in Ohms
Temp. ["\witha2K | Witha3K | Witha10K | 'SP [ Witha2K | Witha3K | With a 10K
c Thermistor Thermistor Thermistor C Thermistor Thermistor Thermistor
52 668 1002 3340 102 128 192.2 640.3
53 643 965.0 3217 103 125 186.8 622.1
54 620 929.6 3099 104 121 181.5 604.4
55 597 895.8 2986 105 118 176.4 587.5
56 576 863.3 2878 106 114 171.4 571.0
57 555 832.2 2774 107 111 166.7 555.1
58 535 802.3 2675 108 108 162.0 540.0
59 516 773.7 2580 109 105 157.6 524.9
60 498 746.3 2488 110 102 153.2 510.7
61 480 719.9 2400 111 99 149.0 496.4
62 463 694.7 2316 112 97 145.0 483.1
63 447 670.4 2235 113 94 141.1 469.8
64 432 647.1 2157 114 91 137.2 457.4
65 416 624.7 2083 115 89 133.6 444.9
66 402 603.3 2011 116 87 130.0 433.4
67 388 582.6 1942 117 84 126.5 4218
68 375 562.8 1876 118 82 123.2 410.7
69 363 543.7 1813 119 80 119.9 399.6
70 350 525.4 1752 120 78 116.8 389.4
71 339 507.8 1693 121 76 113.8 379.2
72 327 490.9 1636 122 74 110.8 369.4
73 316 4747 1582 123 72 107.9 360.1
74 306 459.0 1530 124 70 105.2 350.8
75 296 444.0 1479 125 68 102.5 341.9
76 286 4295 1431 126 67 99.9 333.0
77 277 4156 1385 127 65 97.3 324.6
78 268 402.2 1340 128 63 94.9 316.6
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79 260 389.3 1297 129 62 92.5 308.6
80 251 376.9 1255 130 60 90.2 301.1
81 243 364.9 1215 131 59 87.9 293.5
82 236 353.4 177 132 57 85.7 286.0
83 228 342.2 1140 133 56 83.6 279.3
84 221 331.5 1104 134 54 81.6 272.2
85 214 321.2 1070 135 53 79.6 265.5
86 208 311.3 1036 136 52 77.6 259.3
87 201 301.7 1004 137 51 75.8 2531
88 195 292.4 973.8 138 49 73.9 246.9
89 189 283.5 944 1 139 48 72.2 2411
90 183 274.9 915.2 140 47 70.4 235.3
91 178 266.6 887.7 141 46 68.8 229.6
92 172 258.6 861.0 142 45 67.1 2242
93 167 250.9 835.3 143 44 65.5 218.9
94 162 243.4 810.4 144 43 64.0 214.0
95 157 236.2 786.4 145 42 62.5 208.7
96 153 229.3 763.3 146 41 61.1 203.8
97 148 222.6 741.1 147 40 59.6 199.4
98 144 216.1 719.4 148 39 58.3 194.5
99 140 209.8 698.5 149 38 56.8 190.1
100 136 203.8 678.5 150 37 55.6 185.9
101 132 197.9 659.0

Conversion Table (Continued)
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5 MISCELLANEOUS

5.1 Conversion factors

TO CONVERT MULTIPL
FROM Y BY
Microns Inches 3.94E-05
LENGTH Millimeters Inches 0.0394
Meters Feet 3.2808
AREA Square millimeters Square inches 0.0016
Square meters Square feet 10.7643
Cubic centimeters Cubic inches 0.06101
VOLUME Cubic meters Cubic feet 35.3357
Liters U.S. gallon 0.26420
Liters Can-Br gallon 0.21997
Kilograms Pounds 2.20459
MASS Kilograms Short tons 0.00110
Kilograms Long tons 0.00098
Newtons Pounds-force 0.22482
FORCE Newtons Kilograms-force 0.10197
Newtons Kips 0.00023
Kilopascals Psi 0.14503
Bars Psi 14.4928
PRESSURE Inches head of water” | Psi 0.03606
Inches head of Hg Psi 0.49116
& Pascal Newton / square meter 1
Kilopascals Atmospheres 0.00987
STRESS Kilopascals Bars 0.01
Kilopascals Meters head of water 0.10197
Temp. in °F = (1.8 x Temp. in °C) + 32
TEMPERATURE Temp. in °C = (Temp. in°F-32) /1.8
“at4°C E6TabConv-990505
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