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Abstract:

The project is basically based upon the determination of parameters of Hydraulic
Dynamometer using LabVIEW. LabVIEW is the programming tool that is used for
automation purposes mainly in industries. Herein, we will be judging the various parameters
like Load Cell, Temperature Sensors etc, by interfacing the digital set-up with our manual set-
up. The Load Cell that will be used is the S-shaped Load Cell and the various temperature
sensors are used to determine temperatures like water inlet temperature, water outlet
temperature, air temperature etc. After measuring these parameters we will be interfacing
these devices with the manual dynamometer system. After interfacing, there will be separate
meters installed wherein we will be view parameters measured by the system.

The study that was conducted resulted in following results that are mentioned in the graphs
and tables below. We have tried to mention more and more tables and graphs related to our
study so that it can be possible to figure out the exact motive behind the research conducted.
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1. Introduction

The following project deals with the parameters determination of Hydraulic Dynamometer using
the Virtual Instruments LabVIEW. Herein, we will be determining the hydraulic parameters
using components like Load Cell, SnO2 sensors, LabVIEW. These components will be
determining the load applied on the device and the temperatures like water inlet temperature,
water outlet temperature, air temperature etc. There after we will be interfacing our device with
the manual dynamometer and then we will be installing the meters to view the readings that will
be measured by the device.

The project will finally help in formation of the digital dynamometer that will be controlled by
the LabVIEW software. The main problem behind conducting the research was that to test the
efficiency of the motors as far as accurately.

We have mentioned the figures and the tables below in the paper that can view a clear picture to
our readers. We are also mentioning that after measuring the related parameters of our designed
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machine, we went for it’s comparison with the machine that needs to be tested and hence we
could get the clear view that our designed system was far more accurate and hence we could
easily measure the desired parameters that is required.

The tables and the graphs that are mentioned below shows the relationship between fuel
consumption rate and corrected brake power.

There are other graphs that show the same relation in different conditions that when the
temperature of the air is high i.e. when the air is hot or cold, then how does the graph varies.
When a particular parameter is decreased then the other corresponding to it increases. Hence,
accordingly we obtain the graph of the experiment that we have conducted.

2. Ease of Use

The following project has great ease for it will be beneficial for the comparison of the various
default engines with our standard engine because as per our purpose, we will be making our
hydraulic dynamometer at very precise and accurate by judging it’s parameters at various levels
using different components for the measurement.

The Hydraulic Dynamometer that will be finally set-up will help in determination of the applied
load on it. Also, we would be measuring the various temperatures like the water inlet
temperature, water outlet temperature, air temperature etc. In many ways it will help in judging
the accuracy of default device when it will be compared with our device.

2.1. Abbreviations and Acronyms

The basic abbreviations are used in the above paragraphs that are mentioned below:-
LabVIEW- It is defined as the “laboratory virtual instrument setup engineering and workbench.”
SnO2 sensors are basically the sensors that can be used to measure the temperature parameters.

2.2. Units

The Load Cell is going to measure the applied load in Kg.
The temperature that will be used herein will be in degree Celsius.

3. Materials and Methods

The materials that were required mainly was a motor or say dynamometer which is having a load
cell as its main component. A Load Cell is a device that is basically a sensor which acts like a
thermocouple and that the thermocouple shows the value of applied load on it. Whatever Load is
applied on the Load Cell, it takes that weight and electronically gives the value corresponding to
it.

There are different types of Load Cell that are mentioned below:-
e Hydraulic type Load Cell
e S-shaped Load Cell
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e Piezoelectric Load Cell
e Pneumatic Load Cell
e Strain type Load Cell

We have mainly used S-type Load Cell and the main advantage behind using this type of Load
Cell is that whatever amount of load is applied on the this device, then it will not break due to
extra load.

Thus this type of Load Cell has both the longitudinal and latitudinal property in it. Behind this
we are also using different types of sensors basically here we have used temperature sensors and
SnO2 sensor.

3.1. Method

The main method employed here is that we will be first taking the applied load on the Load Cell
and then through the LabVIEW programming we have connected the manual system with our
personal computer but before that we will be firstly interfacing the manual motor with the
personal computer through the help of DAQ card. The DAQ card is mainly data acquisition card
that takes the data from the system and then feeds it into our personal computer.

There are many other data that needs to be feed into our system through the help of DAQ card
and the data include mainly the temperature sensor and the pressure sensors that needs to feed
into the device with help of the DAQ card.

Finally we have installed the digital meters that will take the readings digitally from the
measured device and then we can view it through the meters. There are graphs and the figures
mentioned in the topics below:-

We can easily view it the variations that are occurring into the device when various values are
applied to it.

4. Diagrams and Graphs

The diagrammatic and graphical structure of the project is mentioned in the picture below as
shown:-
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Herein, we have the table that is shown above and through the table we come to know that the
relation is shown between the fuel consumption rate and the brake power and we can view that
when we increase the value of the fuel consumption rate then the brake power decreases and vice
versa i.e. upon decreasing the fuel consumption rate then the brake power is increased.
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The following graph shows the relation between the combustion fuel and the brake power rated.
There are few more graphs and the diagrammatic figures that will shown in the diagram above
and below
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The curves obtained below in the graph are not linear with the time which shows that how our
system varies with the time. We also find the relation between various parameter as shown and is
clarified from the graph above.

There are some more tables and the graphical structures that has been created corresponding to
the functioning of the system. We have also tried to mention the figures related to the
experiments that has been conducted.
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There are few more relations as shown below in the figure. We are showing few more
diagrammatic structures as shown below. Since, the test organized again consists of numerous
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figures so we show the diagram below. Further the table is shown below that contains the various
readings of the fuel combustion rate and the corrected brake power.
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These figures clearly gives us a clear cut picture of the how there exist the relation between the
fuel consumption rate and the applied brake power.

We also view that upon the increment of any one of the component the other component
automatically decreases.

We can view from the table also that there is certain parameter that has been measured and is
written corresponding value to it. We can clearly picturise that how well our system can measure
the efficiency of the other motors and can be considered as the standalone and standard device.
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As shown in the table or chart we see that for the machine through which we have performed the
experiment, the mechanical efficiency of that mechanical set-up is 80%.

These relations are shown between fuel combustion rate and corrected brake power. There are
mainly three major points that consists of mainly three major points :-
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When we increase the corrected brake power then initially the graph is constant.
Secondly, when we increase the corrected brake power than the fuel combustion rate
decreases as shown in the graph.

At last, when we increase fuel combustion rate then the corrected brake power also
increases.

700
s
E)
&0
0
1 &0
s
== 2200
= ;
===
% —
£
2000
2200
—— ==K — — =
s00
2
s \ - a0
x 2 ===
3
E \ =="1 — 300
@ \ /
2
© 0
- o
5 \'\ — "
H )
2 —
i - = ———
] ———a 300
- —
) 00
oo w o m o B 60 w0 a0 00 00 ®

Corrected Brake Power (kw)

Http://www.ijetmr.com®©Ilnternational Journal of Engineering Technologies and Management Research [143]



[Khan et. al., Vol.5 (Iss.2: SE): February, 2018]
[Communication, Integrated Networks & Signal Processing-CINSP 2018]

ISSN: 2454-1907
DOI: 10.5281/zenodo.1202074

SheetNo. 1of4

5 Name of the Engine Manufacturer : PRAKASH DIESELS AGRA
6| Type: PV Blttude (m) 130
7 Mods! : §710773 Engine Mo 17188 Nominal Compression Ratio (£¢)  17.5:1
8 Rated Speed (N) rev/min : 1500 Fuel Specification [ According to IS 1460 - 1974):
9 Rated Brake Power (kW) : 13 (Including Calorific Value and Specific Gravity) ~ 0.82
10
11 Bore,mm: 95 Stroke(mm) 115 Manutacturer’s Recommended Grade of Oil Multi Grade 20W4
2 Cubic Capacity (iters): 0.815 Dynamometer : Type  Belt Break ¢ Hydulic # Electricals
13 | Mechanical Efficiency (Nm): 802 (A) Arm length (m): 0.52
14| PlaceofTest  Agra Date 16.12.201 Constant :
15 TestingLaboratory: ANAND ADYANCE RESEARCH AND TESTING CENTRE, AGRA Froduction Control Numbe NIL
16 Observers : NIKHIL SHARMA Engine No. Allated (After Engine has passed the test):
17 Temperatures Fuel Consumption b‘ 3 e
18 a s é E 2 Total B il i . ) il
M : P R £5|% |E 2 |4 |3 c ) s b i |0
s |2 | g OB |z (5 |3% % EFCET|E
19 <2 Iz ) i 212 |2 = 3
0 ? 3 4 5 b 1 § E) 10 1 12 i 15 1 1 13 20 2 22 23 24
—i 1 11:00:28 AM Engine Started .
2 2 11:05:28 AM Engine Loaded to 1000 % Load
3 3 | 11:38:28AM o840 ] 287 [ 293 [2968 5742 ] 08¢ | 44 [ 1500 [449] 705 1 [ 708 | [T41 [7497 1687 2302 Jn.o00o] 2302 [296.8 T 30083305 0
i 4 12:58:28 AM] 98.40 | 287 | 293 [297.3]620.7[ 0.8¢ | 44 [1s07]4ns1f 676 | 1 [675] [ 41 |o0.67] 1628 ] 2409 [1.0000] 2409 [297.4] 302 [330.1] 0
5 § 01:39:28 PM{ 0840 [ 287 [ 293 [ 2968 6249] 084 | 44 [ 1305 [43.03] 680 [ 1 [679 | [ 41 89.92] 1641 [ 2415 [1.0000] 241.4 [297.7 301 [ 330.4] 0
% 6 02:38:28 PM{ o840 [ 287 [ 203 [297.5] 6232 ] 084 | 44 [ 1303 [4375] 689 [ 1 [ | [ 41 |89.05] 1638 | 240.71.0000f 240.7 [ 297.5 [ 3005 | 330.0] 0
2 7 03:39:28 M 9840 [ 287 [ 293 [ 2068 6249] 084 | 44 [ 1304 [4367] 688 [ 1 [ 687 | [ 41 89.07] 16572409 [1.0000[ 2409 | 297 [ 301 [3303] 0
b 8 04:38:28 PATLogan 1 287 | 293 12962 162511 0.84 1 44 11504 143891 691 1 1 1691 41 188,961 1650 T240.0 11.0nnnl 240.0 129741 300 133011 0
{ . | report [

We are also providing the exact amount of the capacity in the cubic litres and that amount stands
approx. 0.815. For more clarity, we are also providing the more clarified diagrammatic structures
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5. Conclusions

Finally we can conclude that the results that are obtained are correspondingly very accurate to
our measurement.

We also mention that the how with change in one of the parameter, the other parameter is also
affected.
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When we increase the value of the fuel consumption rate then the correct brake power decreases.
However, basically it the device that is going to consume the fuel and not we are going to
increase it’s value.

The table that is shown shows the value of both the parameters and the parameters are corrected
brake power and the fuel consumption rate. We are also taking those values directly into the
meter that we have installed.

These values are taken after interfacing our dynamometer with the personal computer. This
process is mainly done with help of the data acquisition card. The DAQ card are basically used
for providing the values that is measured from the manual device directly.
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