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Abstract — TDS meter is a measure of the
conductivity of solutes in liquids, this tool is
often used as an important component in
determining water quality before use. There are
still several components to be examined beside
TDS, one of which is temperature. Temperature
is an important component to measure the
feasibility of water. Temperature measuring
devices can be used to find out how much the
temperature of the liquid being measured. The
TDS meter that is already in the general public
can only be used to find out the TDS. So, if
people want to measure other components such
as temperature, a thermometer is needed to
measure it, of course this becomes inefficient
and requires a higher cost because if you want
to measure other components, the public must
buy another measuring instrument. Therefore,
on this occasion to make measurement tools
become more efficient, the writer will design a
measuring instrument that can be used to
measure 2 components at once, namely a TDS
meter and a thermometer designed in one
device. TDS meter uses a conductivity sensor
and a thermometer uses a DS18B20 waterproof
temperature sensor.
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I. INTRODUCTION

One important factor in determining the
feasibility of water for human consumption is the
Total Dissolve Solid (TDS) in water. TDS meter is
a measuring instrument of the conductivity of
dissolved substances in a liquid. this tool is often
used as one of the important components in
determining the quality of water before it is used
[1], [2]. The concentration of ionized TDS in a
liguid affects the electrical conductivity of the
liquid. The higher the concentration of TDS

ionized in water, the greater the electrical
conductivity of the solution [3]. TDS
concentrations in drinking water exceeding the
permissible threshold can be dangerous to health
because they can cause interference with the
kidneys. According to the World Health
Organization (WHO), potable drinking water has a
TDS level <300 parts per million (ppm) [4].
Meanwhile, according to the Regulation of the
Minister of Health of the Republic of Indonesia
number 492 of 2010 states the maximum
permissible TDS standard is 500 mg/liter or 500
ppm [5].

In addition to TDS there are still several
components to be checked, one of them is
temperature. Temperature becomes an important
component to measure the feasibility of water.
Temperature measuring devices can be used to find
out how much the temperature of the liquid being
measured. The TDS meter that is already in the
general public can only be used to find out the
TDS. So, if people want to measure other
components such as temperature, a thermometer is
needed to measure it, of course this becomes
inefficient and requires a higher cost because if you
want to measure other components, the public must
buy another measuring instrument. Therefore, on
this occasion to make measurement tools become
more efficient, the writer will design a measuring
instrument that can be used to measure 2
components at once, namely TDS meters and
thermometers that are designed in one device. TDS
meter uses a conductivity sensor and a
thermometer uses a DS18B20 waterproof
temperature sensor that have good accuracy [6].

Il. RESEARCH METHODS

The design of the TDS and temperature
measuring system includes the design of hardware
and software. The design of the hardware includes
the design of the input and output circuits which
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are then connected to the microcontroller circuit.
The input circuit includes a TDS sensor and
temperature DS18B20 waterproof, while the
output circuit is LCD 16 x 2.

A sensor consisting of a TDS sensor and a
temperature sensor is used to measure conductivity
in water and a DS18B20 temperature sensor to
measure temperature in water. The sensors are then
connected to the Arduino Uno which is connected
to the battery as a power source. Sensor data will
then be sent to the LCD which shows the results of
the conductivity sensor in PPM units, shows the
temperature sensor results in units (-C), and shows
the results of whether the water quality is suitable
for drinking.

The testing method is done in two separate
processes. There are partial testing of tools and
testing of tools for the whole system. Where the
two processes must be carried out sequentially in
order to get the expected results. In partial testing,
each component / module used will be tested
before being assembled in a single system. This test
aims to determine whether each component /
module is working normally. In the overall testing
of this system, the tool will be assembled intact and
connected to the load. Where when connected to a
load and used to measure into a liquid, accurate
results can be displayed. The resulting value will
be used for system analysis.

I1l. RESULTS AND DISCUSSION

A. Results

In this section, the results of the test data are
collected during the partial test of the tool and the
system as a whole. The data is presented in tables
and figures. Among the test results are:

1. TDS Sensor testing uses a mixture of kitchen
salt. This test is carried out to determine the
level of accuracy of the TDS sensor after
converting the value of the sensor voltage to
ppm units through the equation obtained in
testing the sensor characteristics. The value
generated by the sensor will be compared with
the value of the TDS meter. Test materials used
are tap water and salt with different amounts of
salt.
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Figure 1. Testing of TDS with 1 teaspoon Salt Mixture

Table 1. TDS Test Results with a mixture of salt

Salt TDS Sensor TDS Percentage
(Measure/ | sensor | Average | meter of Errors
tsp) (ppm) (ppm) (ppm) (%)
401.79
Tap+v(\;ater 39931
teaspoon 398.62 | 398.73 397 0.43
398.97
salt
396.71
T 504.21
apﬁater 505.58
505.98 | 506.93 504 0.44
teaspoon
salt 506.60
506.90
517.19
Tap water 517.88
+ 2 tsp salt 518.27 517.02 518 0.18
516.85
518.56
519.59
T 520.27
+§‘1§;f§[t 51927 | 52015 | 518 0.41
520.22
520.61
524.37
Tap water | 525.40
+10tsp | 524.70 | 525.08 528 0.55
salt 526.42
525.74

2. TDS sensor testing is based on the sensor
response time measuring fluid. This test is
carried out to determine the response time of the
TDS sensor made to test a liquid. For testing
various types of liquids have been prepared. To
find out how long a stopwatch response is
needed to calculate the time.
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Figure 2. Testing the TDS Sensor Response Using 100 ml of
water

Table 2. Sensor Testing Results Based on Sensor Response to

Liquids
Fluid Type | TDS sensor | Response Average
(ppm) Time Time
(seconds) (seconds)
404.28 32
401.49 35
msvgértap 402.80 31 318
404.52 28
402.10 33
100 m tap 418.20 33
water + 5 419.66 39
418.37 36 34.8
teaspoons
salt 418.94 30
420.31 36
100 ml ta| 526.30 38
water + 18 525.17 40
teaspoons 526.11 34 36.8
salt 524.39 35
526.60 37
415.67 39
414.40 40
SOOV(aa'::rtap 41529 35 36.8
415.82 33
41422 37

3. Testing the DS18B20 Temperature Sensor. This
test is carried out to determine the accuracy
level of the DS18B20 sensor after converting
the sensor voltage value to °C units. The value
generated by the sensor will be compared with
the value of the alcohol thermometer. Test
material used is tap water with different
temperatures.
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Figure 3. Temperature Sensor Test Results

Table 3. DS18B20 Temperature Sensor Test Results
Thermometer

Temperature
(°c) Sensor Temperature
DS18B20 () (%)

°0)

17.75

18.31
20 18.06 18.11 0.94
18.25
18.19
24.12
24.81
27 24.44 24.24 1.11
23.50
24.37
31.48
30.56
33 30.62 31.17 1.05
31.08
32.11
41.31
41.88
42 43.13 41.86 1,003
42.63
40.38

Average Percentage

of Errors

4. System Testing

This test aims to determine whether the
system as a whole has worked in accordance with
the design. The test was carried out on June 10,
2019 in Sedati Agung Village, Sidoarjo. The
choice of these locations is because I live in this
location and are indeed residential locations. These
locations can already represent the water quality in
Sedati Agung Kelurahan in general based on the
objectives of this Final Project. The testing process
was carried out by taking water samples from 5
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houses in Sedati Agung Village to measure the
conductivity.

Table 4. Overall Tool Testing Results

Temperature TDS
Sample . Results
0 (ppm)
1 29.75 415.03 GOOD
2 29.37 405.46 GOOD
3 29.87 409.22 GOOD
4 29.69 402.73 GOOD
5 29.81 411.61 GOOD
B. Discussion

In the testing process the accuracy of the
TDS sensor is carried out five times by the sensor
and once by the TDS meter for the same liquid. The
results of the ten measurements by the sensor are
then averaged so that they can be compared with
the value of the TDS meter measurement to find
out what percentage of the error is generated. The
testing process was carried out for five different
liquids whose salt dose. From the five
measurements obtained an average percentage
error of 0.402.

In the process of testing the response of the
TDS sensor five measurements are carried out by
sensors on different types of liquids. The results of
five measurements by the sensor are then averaged
so that it can be seen how the average sensor
process responds to the liquid until it appears on a
stable LCD. The testing process was carried out for
four different liquid types of water. From these
measurements an average response time of + 30
seconds is obtained.

In the testing process the accuracy of the
DS18B20 sensor is carried out 2 experiments and
each experiment is carried out five times by the
sensor and once by the Alcohol thermometer for
the same liquid. The results of the five
measurements by the sensor are then averaged so
that they can be compared with the results of the
alcohol thermometer measurement to find out what
percentage of the error is generated. The testing
process was carried out for five liquids with
different  temperatures. From the five
measurements obtained an average percentage
error of 0.936%.
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From the results of testing the tool as a whole
as shown in the table it can be concluded that the
tool has worked in measuring TDS and sample
temperature in Kelurahan Sedati Agung. The
results of sample measurements from five locations
show TDS ranging from 400 ppm to 416 ppm with
an average of 408.81 ppm and temperatures
ranging from 29 0 C. Based on the Minister of
Health Regulation PERMENKES 492 / Menkes /
Per / IV / 2010 concerning the maximum TDS
standard is 500 mg / L or ppm 25 N. It can be
concluded that TDS still meets the maximum
allowable content.

IV. CONCLUSION

From the results of testing tools and analysis
that has been done, it can be concluded that:

1. The creation of a TDS tool that uses a
conductivity sensor and a temperature sensor
that works GOOD and can be used for
measuring liquid and with varied mineral
deposits.

2. The creation of TDS has a fairly large level of
accuracy due to the error percentage of the three
sensors is quite small namely the TDS sensor at
0.402%, the temperature sensor at 0.936% and
has a measurement response of + 30 seconds.
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