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Objective

The objective of this project is to develop a universal LabVIEW program capable of
performing heat, vibration, and flow experiments. The program is designed to accept
user inputs, process experimental data, and provide calculated outputs along with proper
indications and visualizations. The goal is to integrate multiple experimental analyses
into a single user-friendly interface.



Introduction

LabVIEW is a graphical programming platform widely used in engineering applications
for data acquisition, analysis, and control. It allows users to design systems using a visual
interface, making it highly suitable for experimental and automation-based tasks.

In this project, a unified LabVIEW program is developed to perform three distinct
experiments: heat transfer, vibration analysis, and fluid flow analysis.

The heat experiment is based on the fundamental relation:

q = mcAT

where heat transfer depends on mass, specific heat, and temperature difference.

The vibration experiment focuses on combining two signals with different frequencies
and amplitudes. The resulting signal is analyzed using frequency-domain techniques such
as Fast Fourier Transform (FFT) and power spectral density.

The flow experiment involves calculating flow rate, velocity, and Reynolds number
using: ;
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Based on Reynolds number, the flow is classified as laminar, turbulent, or transitional.

This integrated approach enhances efficiency and provides a comprehensive tool for
analyzing multiple engineering phenomena within a single platform.
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Heat Experiment

The user can choose the mass(kg) value and final temperature(C) in the front panel as
seen on figure 5 and the output is shown as the heat amount and a light indicating
whether heat is being absorbed or released.

Final Temperature > Initial Temperature

Condition 1 :Here,final temperature is bigger than initial temperature.
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q=mc(Tf-Ti)

Here,

Ti=room temperature=25 C

Tf=Final Temperature

c=specific heat in KJ/Kg*C=0.449 Kj/Kg*C
m=mass (Kqg)

q=Heat (KJ)

If
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Figure 1: Front panel for heat experiment (heat released condition)
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Figure 2: Block diagram for heat experiment

Final Temperature < Initial Temperature

Condition 2 :Here,final temperature is smaller than initial temperature.
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q=mc(Tf-Ti)
Here,

Ti=room temperature=25 C

Tf=Final Temperature

c=specific heat in KJ/Kg*C=0.449 Kj/Kg*C
m=mass (Kg)

q=Heat (KJ)

If
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Figure 3: Front panel for heat experiment (heat absorbed condition)
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Figure 4: Block diagram for heat experiment



Final Temperature = Initial Temperature

Condition 3 :Here final temperature is equal to initial temperature.
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q=mc(Tf-Ti)

Here,

Ti=room temperature=25 C

Tf=Final Temperature

c=specific heat in KJ/Kg*C=0.449 Kj/Kg*C
m=mass (Kg)

q=Heat (KJ)

If
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Figure 5: Front panel for equilibrium condition
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Figure 6: Block diagram for equilibrium condition



Vibration Experiment

User can choose to either add or multiply the two given signals,the numerical buttons are
there to input both signals amplitude and frequency,Time graph visualizes the adding
or multiplying operation of two signals, FF'T Peak and Power Spectral Density waveform
graph shows fft peak and power spectral density respectively.A save data button is given
to save the data of three generated plots if the user wants to.And finally a stop button is

to stop the program/loop completely.

Adding Operation
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Figure 7: Front panel for addition of signals



2 Answer-2.vi Block Diagram - (]
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Multiplying Operation

2 Answer-2ui - o X
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Figure 9: Front panel for multiplication of signals
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2 Answer-2.i Block Diagram
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Figure 10: Block diagram for multiplication operation
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Flow Experiment

In this problem,user can enter the length of the pipe,pressure difference,diameter of the
pipe and the program will calculate the flowrate Q,Velocity V and Reynolds Number,R
as well as will indicate with respective light what kind of flow it is.Finally if the reynolds
number is more than 25000 a warning light will be lit to indicate calculated flow rate
maybe incorrect which can be seen on figure 17.

Turbulent Flow

Answer-3.vi - o x
File Edit View Project Operste Tools Window Help =
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flow rate,Q(L/min),

velocity V (m/s),

Reynolds number R,

d is the pipe diameter (m),

u is the viscosity and it is given by 0.89*10-3 Pa.s,

L is the length(m),

P1 inlet Pressure,

P2 outlet Pressure,

P1-P2 is the pressure difference between the inlet and outlet (Pa),
D is the density of water(Kg/m3).

Q (mys)
Length,L{m) 0.0169505
o 1000 ;
Flow rate Q,(L/min)
Pressure Difference,(P1-P2)(Pa) L0803
:J..' 100 i
Velocity,V(m/s)
) Diameter,d(m) 0.00275281
= X
- Reynolds number,R
8660.52
laminar
ULCGELE Transition Warning light
—_——l

Figure 11: Front panel for turbulent flow
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Figure 12: Block diagram for turbulent flow

Laminar Flow
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flow rate,Q(L/min),

velocity V (m/s),

Reynolds number R,

d is the pipe diameter (m).

M is the viscosity and it is given by 0.89*10-3 Pa.s,

L is the length(m),

P1 inlet Pressure,

P2 outlet Pressure,

P1-P2 is the pressure difference between the inlet and outlet {Pa),
D is the density of water(Kg/m3).

Q (m/s)
Length,L{m) 0.000275772
£/ 1000 .
Flow rate C.(L/min)
Pressure Difference,(P1-P2)(Pa) 165463
A
o 100 Velocity,V(m/s)
Diameter,d(m) 0.000351124

#

o

1
Reynolds number,R
394.521

laminar  tyrpylent

i I Transition Warning light
.\'[].\\' J.\.ti:m Software

Figure 13: Front panel for laminar flow
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Figure 14: Block diagram for laminar flow
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Transitional Flow
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flow rate,Q(L/min),
velocity V (m/s),
Reynolds number R,
d is the pipe diameter (m),
p is the viscosity and it is given by 0.89*10-3 Pa.s,
L is the length(m),
P1 inlet Pressure,
P2 outlet Pressure,
P1-P2 is the pressure difference between the inlet and outlet (Fa),
D is the density of water(Kg/m3).
Q (mys)
_Length,L(m) 0.00289495
3 1000 .
Flow rate Q.(L/min)
Pressure Difference,(P1-P2)(Pa) 173.697
A
w'® Velocity,V(m/s)
Diameter,d(m) 0.00113764
e )
- Reynolds number,R
2300.85
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. ‘gent Transition Warning light
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Figure 15: Front panel for transitional flow
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Figure 16: Block diagram for transitional flow
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Warning Condition
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flow rate, Q(L/min),

velocity V (m/s),

Reynolds number R,

d is the pipe diameter (m),

 is the viscosity and it is given by 0.89*10-3 Pa.s,
L is the length(m),

P1 inlet Pressure,

P2 outlet Pressure,

D is the density of water(Kg/m3).
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; 1000

Pressure Difference,(P1-P2)(Pa)
&0o
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Figure 17: Front panel showing warning condition
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Answer-3.vi Block Diagram * <
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Conclusion

In this project, a comprehensive LabVIEW program was successfully developed to per-
form heat, vibration, and flow experiments within a single interface. The program ef-
fectively processes user inputs, performs necessary calculations, and provides accurate
outputs along with visual indicators and graphical representations.

All required conditions, including heat absorption/release, signal operations, and flow
classification, were properly implemented. The system demonstrates both functional
accuracy and user-friendly design, fulfilling all assignment requirements.
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