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CHEMISTRY LABORATORY: (Any seven experiments to be conducted)
COURSE OBJECTIVES:

<+ To inculcate experimental skills to test basic understanding of water quality parameters,
such as, acidity, alkalinity, hardness, DO, chloride and copper.

* To induce the students to familiarize with electroanalytical techniques such as, pH metry,
potentiometry and conductometry in the determination of impurities in aqueous solutions.

< To demonstrate the analysis of metals and alloys.

% To demonstrate the synthesis of nanoparticles

Cycle-1

1. Preparation of Na-COs as a primary standard and estimation of acidity of a water sample
using the primary standard

2. Determination of types and amount of alkalinity in a water sample.
Split the first experiment into two

3. Determination of total, temporary & permanent hardness of water by EDTA method.
4. Determination of DO content of water sample by Winkler's method.
5. Determination of chloride content of water sample by Argentometric method.
6.  Estimation of copper content of the given solution by lodometry.
7. Estimation of TDS of a water sample by gravimetry.
Cycle-2

8.  Determination of strength of given hydrochloric acid using pH meter.
9. Determination of strength of acids in a mixture of acids using conductivity meter.
10.  Conductometric titration of barium chloride against sodium sulphate (precipitation
titration)
11.  Estimation of iron content of the given solution using potentiometer.
12.  Estimation of sodium /potassium present in water using a flame photometer.
13.  Preparation of nanoparticles (TiO2/ZnO/Cu0) by Sol-Gel method.
14.  Estimation of Nickel in steel
15.  Proximate analysis of Coal
TOTAL: 30 PERIODS
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ST. ANNE’S COLLEGE OF ENGINEERING AND TECHNOLOGY

COURSE OUTCOMES:

Accredited by NAAC
ANGUCHETTYPALAYAM, PANRUTI - 607 106.

CO. No COURSE OUTCOMES Knowledge
level

COo1 To analyse the quality of water samples with respect to their acidity, K2
alkalinity, hardness and DO.

Cc0o2 To determine the amount of metal ions through volumetric and K2
spectroscopic techniques

CcO3 To analyse and determine the composition of alloys. K2

CO4 To learn simple method of synthesis of nanoparticles K2

CcO5 To quantitatively analyse the impurities in solution by electroanalytical K2
techniques

BLOOM’S TAXONOMY: K-Level [K1-Remember, K2-Understand, K3 — Apply, K4-Analyze, K5-Evaluate, K6-create]

TEXT BOOKS:

1. J. Mendham, R. C. Denney, J.D. Barnes, M. Thomas and B. Sivasankar, Vogel’s Textbook
of Quantitative Chemical Analysis (2009).
CO’s-PO’s & PSO’s MAPPING

PROGRAM

COURSE OUTCOME

OUTCOME 1 2

3 4

PO1

PO2

PO3

3
- 1
2

Ni=|N|&;

2
1
2

PO4

alaiNn|w

PO5

PO6

PO7

NN
N =

P
NN
NN =

PO8

PO9

PO10

PO11

PO12

PSO1

PS0O2

PS03

Regulation 2021: 1 - low, 2 - medium, 3 - high, ‘-’ - no correlation

Teaching Aids:

T1 - Textbook

R1-Reference Book

BB-Black Board

PPT-Power Point

OHP - Overhead Projector

A-Animati

M-Models and Demo

V-Video Lecture

L1-Lecture

T-Tutorial

Al-Assignment
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smith chart

% Introduction

The Smith chart is a graphical tool used extensively in electrical
engineering, particularly in the field of radio frequency (RF)
engineering and microwave engineering. It provides a convenient
way to visualize complex impedance and reflection coefficients,
making it easier to analyze transmission lines and matching
networks.

% Basics of the Smith Chart

The Smith chart is essentially a polar plot that represents
normalized impedance or admittance. The horizontal axis typically
represents the real part of the impedance, while the vertical axis
represents the imaginary fpayt. Each point on the chart
corresponds to a specificimpedance value, allowing engineers to

easily see how changes in load affect performance.

¥ Reflection Coefficient and Impedance Matching

In transmission line theory, when an incident wave encounters a
discontinuity (like a load), part of that wave is reflected back
towards the source. The reflection coefficient (') quantifies this
phenomenon and is defined as:

Z, =7
[ = L 0
Z, + 2,

where Zl is the load impedance and Z0O is the characteristic
impedance of the transmission line. The magnitude of I indicates
how much power is reflected versus transmitted



Y Using the Smith Chart for TLRF Analysis

To utilize the Smith chart for analyzing TLRF, follow these steps:

e Normalize Impedance: Convert your load impedance Zl| into
normalized form by dividing it by Z0 :

Z

AR
ZO

e Locate on Smith Chart: Plot this normalized impedance on
the Smith chart. This point will provide information about both
reflection coefficient and standing wave ratio (SWR).

e Determine Reflection Coefficient: From this point, you can
read off the corresponding peflection coefficient directly from
the chart.

e Analyze Matching Networks: If your goal is to match
impedances, you can use additional components such as
capacitors or inductors to move around on the Smith chart
towards a point where I" approaches zero (indicating maximum
power transfer).

¥ Applications in RF Design

The Smith chart is invaluable for designing RF circuits because it
allows engineers to visualize how different components affect
overall system performance without extensive calculations. For
instance, when designing antennas or amplifiers, one can quickly
assess how various configurations will impact reflection
coefficients and thus optimize designs accordingly.



The Complete Smith Chart
Black Magic Design
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% Conclusion

In summary, the Smith chart serves as an essential tool for
visualizing and analyzing transmission line reflection factors,

enabling engineers to efficiently design systems with optimal
performance charactefistics by facilitating easy calculations

related to impedancg matching and signal integrity
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Water Level Indicator Alarm

ABSTRACT

This simple transistor based water level indicator circuit is very useful to
indicate the water levels in a tank. Whenever tank gets filled, we get alerts on
particular levels. Here we have created 6 levels; we can create alarms for more
levels. We have added 6 LEDs to indicate initial six levels (A, B, C, D, E, F),and
one Buzzer to indicate FULL level (F). When tanks gets filled completely we get
beep sound from Buzzer. Water tank overflow is a common problem which leads
to the wastage of water. Though there are many solutions to it like ball valves
which automatically stop the water flow once the tank gets full. But being
electronics enthusiastic wouldn’t you like an electronic solution for it? So here is
a simple circuit which will detect the water level and will raise an alarm upon

getting the water tank full or a preset level.
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DESCRIPTION

When the water level reaches to Point A in the tank, the positive side of the battery
gets connected to the base of the Transistor Q1 through the water. So when a
positive voltage has been applied to the base of the Transistor Q1, it gets into ON
state and current starts flowing from collector to emitter. And LED glows. You
can see resistors (R1, R2, R3, R4, R5, R6) at the base of each transistor, which is
used to limit the maximum collector current. Generally a transistor gets its ON
state fully when a voltage of 0.7 V is applied to the base. There are also resistors
(R4, R5, R6) with each of the LEDs, to drop the voltage across LEDs, otherwise
LED may blow up. Generally a transistor gets its ON state fully when a voltage of
0.7 V is applied to the base. Same phenomenon happens when water level reaches
to Point B. As soon as water level reaches to Point B, a positive voltage gets
applied to the Transistor Q2, it gets ON and current started flowing through LED
glows. With same principle, LED glox] when water level reaches to Point C. And

finally Buzzer beeps when wateylevel reaches to F.

Application-

1.The water level indicator is used in Hotels, Home apartments, commercial complex, and in
factories

2.used to measure the fuel level in motor vehicles.

Y4

liquid level indicator in huge companies
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INTRODUCTION

= Sulfur hexafluoride (SF6) is used as the arc quenching medium.

* SF, gas is an clectronegative and has a strong tendency to absorb free electrons. The contacts of
the breaker are opened in a high-pressure flow of sulfur hexafluoride gas, and an arc is struck
between them.

e The gas captures the conducting free electrons in the arc to form relatively immobile negative
ions.

* This loss of conducting clectrons in the arc quickly builds up enough insulation strength to
extinguish the arc.

e The SF6 breakers have been found to be very effective for high power and high voltage service.

CONSRUCTION

It consists of high pressure SF6 reservoir, puller chamber, and an arc -quenching nozzle.
fixed and moving contacts are placed inside the puffer chamber.
An operating mechanism is used to open and close the contacts.

The high pressure SF6 gas is stored in reservoir and released into puffer chamber when needed.



ST. ANNE’S COLLEGE OF ENGINEERING AND TECHNOLOGY
Approved by AICTE, New Delhi. Affiliated to Anna University, Chennai
Accredited by NAAC
ANGUCHETTYPALAYAM, PANRUTI - 607 106.

WORKING

During normal condition the high pressure SF6 gas is contained in the reservoir and the
contacts are closed.

When any fault occurs the operating mechanism opens the contacts and at same time a valve
releases a controlled amount of SF6 gas from the reservoir into the puffer chamber.

Rapid release of SF6 gas generates high -pressure flow creates blast effect, cooling and
quenching the arc.

Arc is extinguished, and the contacts are fully opened.
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~__> ADVANTAGES OF SF6 CIRCUIT
BREAKER

* High dielectric strength

* Compact design

* Good performance

e Long service

* Low maintenance

* Good arc quenching properties
* Suitable for high voltage

* Less environmental impact

s L L1 ICATIONS OF SF6 CIRCUIT
BREAKERS

< Power Transmission and Distribution: SF6 circuit breakers are commonly used in high -
voltage power systems to protect transliorniers, circult lines, and other critical equipment.

+ Industrial Plants: They are used in industrial facilities to protect electrical equipment from
short circuits and overloads.

+ Railways: SF6 circuit breakers are used in railway electrification systems to ensure reliable
power distribution.

« Substations: SF6 circuit breakers are employed in substations to control and protect the
electrical grid.

» Power Generation: SF6 circuit breakers can be used in power generation facilities for
generator protection.

« Renewable Energy: They are used in renewable enerey systems like wind farms and solar
power plants.
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