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INTRODUCTION

1.0 INTRODUCTION

The Curriculum of Technical Education should invariably provide for knowledge, attitudes and
skills required by the technicians /technologists in the country. In this context the laboratory courses
form a vital portion in the entire curriculum of technician education. The laboratory courses shall
therefore be so designed and delivered that they help the students acquire attitudes and motor skills
that are essential to function effectively as technicians/technologists.

The planning, organization and implementation of lab courses need a detailed description of
tasks to be performed by the students. Well thought out instructional objectives to a large extent give
these descriptions. The analysis of tasks (by identifying the activities the students are expected to do)
help prepare the objectives meticulously. In other words the objectives would be clearer, when the

task analysis is done to spell out the sub tasks for each objective.

A survey of the practices currently followed in the technical/technician education shows an
urgent need to plug in gaps in instructional procedures. The reasons for these gaps are ambiguity in
the minds of the teachers regarding tasks to be performed, levels of competency to be achieved by
the students and the weightage to be allocated for each task. This aids in scientific design of

instructional plan (optimizing the resources, budgeting the time & content).

The task analysis, teaching points and the structured scheme of evaluation are very important
in focusing the instruction on specific skill of desired outcome and in evaluating the same. The
Instruction and evaluation in Laboratory courses are different from that of cognitive lessons in the
sense that adequate importance and hence weightage needs to be given for all three domains of
learning viz. cognitive, psychomotor and affective. Since both training and evaluation of traits of
affective domain are practically difficult, a few traits (called values) most relevant and essential to
occupations/professions after the Course may be identified for the purpose. It is imperative to
integrate these values during instruction and evaluation and also overtly notify the same to the
students.

A technician, in addition to performing a skill needs to prepare a report of testing that includes
the description of procedure, details of measurements made, reasoning based inferences and so on.,.
The current practice of record writing has failed to achieve this purpose as most of the time students

end up with making copies of available material.

Therefore, for sensitizing the need for the changes in laboratory instruction, the present hand
book has been prepared to meet the above requirements. As such the hand book comprises four
parts that intend to :
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e Present task analysis, teaching points which can be used for effective design of instruction

e Provide a scheme of evaluation with rationally allocated weightage to each significant skill
component

o Offer a set of questions designed at different levels of competencies for assessment enabling
the teacher to set the question paper with balanced levels of competencies

e Present pre set worksheets that cultivate the habit of systematic recording of observations
and writing the technical report.

e Provide all important data related to particular laboratory activity at one point in the form of

annexure

1.1. STRUCTURE OF THE BOOK

The hand book is presented in four parts viz., Laboratory sheets, Worksheet, Experimental

Methodology and Annexure. The description of each part is given in the following sections

Part |. Laboratory Sheet

The information provided in this part is useful for the teacher for designing the
instruction, planning & organization of the experiment and for scientific evaluation of the
students. The major features of the Laboratory sheet are further explained below.

1. Objective

It indicates the Task to be performed and completed by the student during the

specified duration of time.

2. Task Analysis

It is the process of identifying the component activities (sub tasks) to be
carried out by the student in order to achieve the stipulated objective. As the task
analysis aim at fitting the instructional objectives into various classes of behaviour, it
would help the teacher to determine any particular type of behaviour the student has
learnt / failed to perform.

The task analysis would help the teacher in identifying the specific activities
to be performed by the students. This could also be used as some kind of check list
to compare with activities planned for the laboratory. Further it would give clue to the
teacher to make students think originally & act independently. It includes both
psychomotor learning and the related cognitive information and hence the task
analysis is presented as Knowledge and skill parts.

A. Knowledge Part: That includes the cognitive aspects of the task.
B. Skill Part: That includes Psychomotor & Affective aspects of the task.
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3. Teaching Points:

This includes the points based on the SKILL identified with suggested
duration for each point and total duration which helps the teacher for the time and

content budgeting during instruction.

4. Need and Scope:

The purpose, application and scope of the task to be performed are normally

included in this sub section.

5. Planning and Organisation:

It lists actions to be taken to perform various activities and hence useful in
planning the instruction and organizing the resources and equipment

6. Scheme of Valuation:

The information provided in this section helps the teacher to devise a tool for

rational measurement assessment of the competencies accomplished by the student.

Part Il. Work Sheet

It is designed for the student, where in the student enters his personal data of
identification, details of the experiment, stepwise procedure, observations made during
experiment, a sample calculation, free hand typical graph, graph from experimental data and
inference with discussion.

Part Ill. Experimental Methodology

This section furnishes information with regard to standard procedure to conduct the
experiment along with the description of equipment/apparatus and the basic theory/concept
involved in the conduct of the experiment. Thus this section is very useful for both teacher and
student as well to conduct the experiment systematically. Thus this section is presented in four
sub section as described below:

» Description

It gives the detailed description of apparatus / tools / equipment / materials to be
used for the task.

» Theory/Concept

It gives the concept of the task to be performed with formulae and units.

» Procedure

It provides the idea of step wise procedure to perform the task.
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1.2.

» Observation and Calculation

It includes sample observation, sample graph, sample calculation for reference

Part IV. Annexure

All important and useful information that may help in accomplishment of tasks like
conversion tables for units, technical & scientific data like material properities, standard trend or

characteristic curves (graphs) etc are compiled and presented at one place in this section.

WHO IS TO USE AND HOW TO USE.

The hand book is so designed that it can be beneficially used by different sections of
the technical education viz., the teacher, the student, the examiner and the administrator
convenient to individual’s requirements. A few uses of this hand book each stakeholder could

make is outlined in the following sections.

1. Teacher

A. The laboratory sheet is designed keeping the teacher in mind for the teacher has key
responsibility of imparting the skills to the student and hence the information given in the lab
sheets may be useful for planning & organizing the experimental set up and designing an
effective instruction. Thus the teacher may

Plan and organize as per section 4,

Instruct the students as per section 2,

Demonstrate each sub task as per sectionl.B.and

Evaluate the students as per section 5, according to the level of competency.

Values: The values in a person are an important personality trait that needs to be nurtured
in the learning environment. Further it is also a driving component in any individual to
deliver the best and hence this component is also included in the evaluation. However only
five key dimensions, that are important in the teaching-learning environment, are taken into
consideration for nurturing and evaluation. A little information about these five dimensions is

given below as a guideline for the teacher while assessing students.

1. Co-operation: It is the voluntary arrangement in which two or more students
engage in a mutually beneficial exchange, instead of competition. Cooperation can
happen where resources adequate for both students exist or are created by their
interaction.

2. Co-ordination: It is the unification, integration, synchronization of the effect of
group members so as provide unity of action in the pursuit of common goals. It is an
integral element and required in each & every function and at each & every stage &
therefore it cannot be separated.
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3. Communication; Communication skill is the set of skills that enables a student to
convey information so that it is received and understood.
4. Sharing: A part or portion belonging to, distributed to, contributed by, owed by a

person or a group Or To participate in, use, enjoy or experience jointly or in turns.

5. Leadership: Students with the following leadership qualities are almost always
the ones that rise above the crowd.
1. Trustworthiness: This refers to integrity.
2. Inspiration: Guides, leads and inspiring others to want to participate in the
process of moving towards the vision.
3. Self awareness: It is the individual awareness of him or her self — their abilities
and the impact that they have on others.
4. Acceptance of responsibility: True leaders are accepting responsibility for all
that comes their way and taking ownership and responsibilities for getting things
back on track. Blaming, justifying and excuse making just is not in their

responsibility.

B. The Experimental methodology is designed for both teacher and student. The teacher
can refer the experimental methodology for the details of equipment/apparatus/
materials/tools, procedure to be followed, observations to be made, graphs to be drawn and

calculations to be done for the task to be performed

2. Student
The Worksheet is designed keeping in view the needs, deficiencies and the

adolescent characteristics of the student for student.

The students submit the filled in work sheet given by the teacher on the day
of experiment after referring to experimental methodology and listening to instructions of
teacher. The design of the worksheet is made user friendly and the contents are so logically
sequenced that the student finds it easy to understand and develop the skill of recording
and report writing skill. It also helps the student to actively participate in skill learning. More
importantly the student gets immediate meaningful feedback of his performance since the

competency wise assessment is done and that too on the same day.

3. Examiner
The examiner may find this hand book very useful as Laboratory sheets and
Scheme of evaluation provides information with regard to various competencies (skills) the
students is expected to acquire during the course of study and the relative weightages of
each competency. This information helps him to design a well balance question

paper/measurement tool for assessment.

SBTET, AP




LABSHEET

1. Exercise on various tool bars, menus and standard commands

Objective of the experiment

Resources Required

Task Analysis

(&) Knowledge:
1. Manual drawing
2. Advantages of CAD in drawing

(b) Skill

1. Starting up autodesk/progeCAD

2. Interfacing
a) Creating drawing window
b) Familiarizing drawing window
¢) Customizing menu bar, tool bars
d) Drawing units setup
e) Drawing area setup
f) Identifying UCS
g) Drawing environment

Teaching Points :

1.

2.

To Study components in menu bar, tool bar,
Display the drawing created in the working area
To Study the user coordinate system (UCS),
Increase or decrease layouts

To Give the inputs in the command bar, Display
name and purpose of the tools, Study cross
hair to locate the cursor

To Invoke the commands, Getting started with
AutoCAD, Create a new file, Open a file, Save
a file, Close a file

To Delete , Copy , Paste , zoom obijects, text
and entities

1. Desktop pc
2. Auto cad /proge cad

Sno Teaching Point

Suggested
Time (mins)

Introduction to CAD

Opening the drawing window

bar

Explain the components in menubar,toolbar,command

Customizing menubar,toolbar,ucs,command bar

Setting drawing units and drawing area

Discussing grid,snap,cursor,tracking,Esnap settings

Drawing environment,aliases,window selection

N[O W NP

Saving and closing files

Total Time (mins)

Hlirviwinjw] N (ke

Precautions :
a) Set drawing units correctly
b) Set proper drawing environment

Need and Scope of

It is necessary for the student to understand the
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Experiment various customizations required while drawing in
the CAD package, editing and saving afile

Planning and Organization

a) Check whether all the computers are installed with same version of

CAD package

b) Let students follow the instructions and allow them to practice after

every instruction

Scheme of Evaluation :

Individual
Competency | Merke,

Weightage
Starting up autodesk/progeCAD 5
Creating drawing window 5
Familiarizing drawing window 5
Customizing menu bar, tool bars 10
Drawing units setup 5
Drawing area setup 5
Creating drawing environment and setting ucs 10
Saving and closing a new file 5
total 50

Viva Questions :

1 . Whatare the benefits of CAD

D b wN

default system

Assessment Questions :

1 How will you set up drawing units in CAD

2  Write the steps involved in setting up drawing area ?

3 What are different co-ordinate systems in CAD. Define them .

4 What is relative co-ordinate system and absolute co-ordinate system ?

How many units are available in CAD

What is the default size of CAD drawing window

What is the default grid spacing in both X and Y directions
How can you copy a closed drawing

what are different types of coordinating systems in CAD and what is
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LABSHEET

2. Practice Exercises on 2D drawing commands and modify tools.

Objective of the experiment

1. To Use LINE command, MLINE command,

POLYLINE command

2. To Draw a circle using CIRCLE command, with

centre point and radius, POLYGON command, HELIX

command.

3. To Draw a rectangular, Triangular and quadrilateral

areas filled with a solid, colour with the help of plane

tool.

4. To Understand SPLINE command, ELLIPSE
command, DIV command.

5. To Understand INSERT command, HATCH
command, MIRROR command, ARRAY command.

6. To Understand STRETCH command, TRIM
command, BREAK command, JOINT command,

7. To Understand FILLET command, CHAMFER
command, EXPLODE command, GROUP
command

Resources Required

1. Desktop pc
2. Auto cad /proge cad

Task Analysis

(a) Knowledge:
1. Starting up autodesk/progeCAD
2. Interfacing
a) Creating drawing window
b) Familiarizing drawing
window
c) Customizing menu bar, tool
bars
d) Drawing units setup
e) Drawing area setup
f) Identifying UCS
g) Drawing environment

(b) Skill

1. Using LINE command, MLINE command, POLYLINE command

2. Using CIRCLE command, with centre point
command.

3. Using and Drawing a rectangular, Triangula
with the help of plane tool.

and radius, POLYGON Command, HELIX

r and quadrilateral areas filled with a solid, colour

4. Using SPLINE command, ELLIPSE command, DIV command.

5. Using INSERT command, HATCH command, MIRROR command, ARRAY command.
6. Using STRETCH command, TRIM command, BREAK command, JOINT command

7. Using FILLET command, CHAMFER command, EXPLODE command, GROUP

command.

8. Using of cursor, command bar & keyboard shortcuts
9. Using absolute rectangular co-ordinate method, relative rectangular co-ordinate method and

relative polar coordinating method
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Teaching Points :

. . Suggested
Sno Teaching Point Time (mins)
1 Explain LINE command, MLINE command, 4

POLYLINE command with examples.
Explain absolute rectangular co-ordinate
2 | method,relative rectangular co-ordinate method and 5
relatine polar coordinating method with examples.
Explain CIRCLE command,POLYGON
Command(inscribe and circumscribe), HELIX
command with examples.

Explain Drawing a rectangular, Triangular and
4 | quadrilateral areas filled with a solid, colour with 4
the help of plane tool with examples.

Explain SPLINE command, ELLIPSE command,

> DIV command with examples. >
Explain INSERT command, HATCH command,

5 MIRROR command, ARRAY command with 5
examples.
Explain  FILLET command, CHAMFER command,

7 EXPLODE command, GROUP command with 5
examples.
Explain STRETCH command, TRIM command,

8 | BREAK command, JOINT command with examples. 3

Total Time (mins) 40

Precautions :
a) Set drawing units correctly
b) Set proper drawing environment
c) Set ORTHO /POLAR ON where ever necessary.

Understanding drawing and modify commands
is very important in technical drawing.this helps
in creating different models

Need and Scope of
Experiment

Planning and
Organization
a) Check whether all the computers are installed with same version
of CAD package
b) Let students follow the instructions and allow them to practice
after every instruction
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Scheme Of Evaluation

Individual
Competency | Marks
Sub Task Level Awarded
Weightage
Drawing diagrams using absolute rectangular 5
coordinate method,relative rectangular co-
ordinate method and relatine polar coordinating
method
identifing different tools 10
Drawing diagrams using drawing commands 20
applying modify commands 15
Total 50

Viva Questions :

1. What is difference between line command and polyline command

2. What are different circle commands

3. what is difference between inscribe and circumscribe circle polygon

4. what is ortho mode

5. what is mirror command

6. what is difference between chamfer and fillet command

Assessment Questions :
1. Draw the following
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2. Draw the following
8150 ‘

U\ RS0 - 4 PLACES

250 ‘ +\ '

L/ 1

125

N A

+— 2,00 —]

4,00

SBTET, AP




LABSHEET
3. Practice on dimensioning commands and formatting commands

Objective of the experiment

1. To use QDIM command, Practice LINEAR
ALIGNED and COORDINATE dimensions RADIUS
or DIAMETER commands, ANGULUR dimension
command, ARC LENGTH command BASELINE
command, CENTREMARK command, LAYER
command.

2. To Control the visibility of objects and assigned
properties to objects.

3. To Practice the locking & unlocking of layers
4. To Write a text to drawing, change font size and
style, Create a standard naming convention to a
text styles, table styles, layer styles, dimension
styles .

Resources Required

1. Desktop pc
2. Auto cad /proge cad

Task Analysis

(a) Knowledge:
1. Starting up autodesk/progeCAD
2. Interfacing
a) Creating drawing window
b) Familiarizing drawing window
¢) Customizing menu bar, tool
bars
d) Drawing units setup
e) Drawing area setup
f) Identifying UCS
g) Drawing environment
3. Drawing and modify commands

(b) Skill

1. Using QDIM command, Practice LINEAR ,ALIGNED and COORDINATE dimensions
RADIUS or DIAMETER commands, ANGULUR dimension command, ARC LENGTH
command BASELINE command, CENTREMARK

2. Controlling the visibility of objects and assigned properties to objects.

3. Practice the locking & unlocking of layers
4. To Write a text to drawing, change font size and style, Create a standard naming
convention to a text styles, table styles, layer styles, dimension styles.

command, LAYER command.
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Teaching Points:

. . Suggested
Sno Teaching Point Time (mins)
Explain To use QDIM command, Practice LINEAR,
ALIGNED and COORDINATE dimensions RADIUS or
1 DIAMETER commands, ANGULUR dimension command, 10
ARC LENGTH command BASELINE command,
CENTREMARK command, LAYER command with
examples.
5 Explain To Control the visibility of objects and assigned 5
properties to objects with examples.
3 Explain To the locking & unlocking of layers with examples. 10
Explain To Write a text to drawing, change font size and
4 style, Create a standard naming convention to a text 5
styles, table styles, layer styles, dimension styles with
examples.
Total Time (mins) 30

Precautions:

Need and Scope of
Experiment

a) Set drawing units correctly

b) Set proper drawing environment

c) Set ORTHO /POLAR ON where ever necessary.

d) Carefully lock and unlock layers when ever necessary

This helps in creating different models

Planning and
Organization
a) Check whether all the computers are installed with same version

of CAD package

Understanding dimensioning commands and
layering is very important in technical drawing.

b) Let students follow the instructions and allow them to practice

after every instruction

Scheme of Evaluation:

Individual
Competency Marks
Sub Task Level Awarded

Weightage

Dimensioning different drawings with different

dimension commands 10

Using layer commands and creating multiple layers 15

Locking and unlocking of layers 5

Controlling the visibility of objects and assigned 10

properties to objects

Writing a text to drawing, changing font size and style,

Creating a standard naming convention to a text styles, 10

table styles, layer styles, dimension styles

Total 50
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Viva Questions:

1. What is difference between linear dimension and aligned dimension

2. What is the purpose of layer
3. What is Bylayer?

4. Define angular dimension?
Assessment Question

1. Dimention as shown in the diagram

350
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LABSHEET
4. Practice on Insert commands and view commands

Objective of the experiment . | 1. To Insert blocks into current drawing file using

INSERT command
2. To Understand ATTACH RASTER IMAGE
command, REDRAW command
3. To Draw the orthographic views (side view, top
view, front view) of any object
4. To Draw the isometric views of any object, SHADE
command, HIDE command.

Resources Required

Desktop pc
Auto cad /proge cad

N =

Task Analysis:

(a) Knowledge:

1. Starting up autodesk/progeCAD

2. Interfacing
h) Creating drawing window
i) Familiarizing drawing window
j) Customizing menu bar, tool bars
k) Drawing units setup
I) Drawing area setup
m) Identifying UCS
n) Drawing environment

3. Drawing and modify commands

4. Dimensioning and formatting commands

(b) Skill

1. Using INSERT command.

2. Using ATTACH RASTER IMAGE command, REDRAW command
3. Drawing the orthographic views (side view, top view, front view) of any object
4. Drawing the isometric views of any object, SHADE command, HIDE command.

Teaching Points:

Sno Teaching Point S_ugges_ted
Time (mins)
1 Explain To use INSERT command into current 10
drawing file .
> Explain ATTACH RASTER IMAGE command, 5
REDRAW command with examples.
Explain To Draw the orthographic views (side view,
3 | top view, front view) of any object with examples. 10
4 Explain To Draw the isometric views of any object, 5
SHADE command, HIDE command with examples.
Total Time (mins) 30

SBTET, AP




Precautions:

a) Set drawing units correctly

b) Set proper drawing environment

c) Set ORTHO/POLAR ON where ever necessary.

d) Carefully lock and unlock layers when ever necessary

Understanding Insert commands and view
commands is very important in technical
drawing. This helps in creating different models

Need and Scope of
Experiment

Planning and
Organization
a) Check whether all the computers are installed with same version
of CAD package
b) Let students follow the instructions and allow them to practice
after every instruction

Scheme of Evaluation:

Individual Marks
Sub Task Competency Awarded
Level Weightage

Inserting blocks into existing drawing file using 5
INSERT command
Using ATTACH RASTER IMAGE command, REDRAW 10
command
Drawing the orthographic views (side view, top view, 15
front view)
Drawing the isometric views of any object SHADE

10
command, HIDE command
Using SHADE command, HIDE command 10
Total 50

Viva Questions:

1. What is insert command
2. What is redraw command

3. What are the basic object-selection methods? How many types of selection windows

Assessment Questions:
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LABSHEET

5. Practice on isometric drawings in 2D

Objective of the experiment | 1. Visualise the isometric view SW,NE isometric

views, Isometric SNAP and GRID

2. Use set snap spacing, Change the default axis
colours, size of the crosshair display by using
crosshair tab

3. Create an isometric circle on the current isometric
plane using Ellipse Isocircle

Resources Required : | 1. Desktop PC

2. Auto CAD / proge CAD

Task Analysis:
(a) Knowledge:
1. Starting up Autodesk / proge CAD
2. Interfacing

a)
b)
c)
d)
e)
f)
9)

Creating drawing window
Familiarizing drawing window
Customizing menu bar, tool bars
Drawing units setup

Drawing area setup

Identifying UCS

Drawing environment

3. Drawing and modify commands
4. Dimensioning and formatting commands
5. Insert and view commands

(b) Skill

1. Visualising the isometric view SW,NE isometric views, Isometric SNAP and GRID

2. Using set snap spacing, Changing the default axis colours, size of the crosshair
display by using crosshair tab

3. Creating an isometric circle on the current isometric plane using Ellipse Isocircle

Teaching Points:

S.no Teaching Point S_ugges_ted
Time (mins)
Explain how to Visualise the isometric view SW,NE
1 isometric views, Isometric SNAP and GRID with 10
example
2 | Explain set snap spacing with examples. 5
Explain how to Change the default axis colours, size
3 | of the crosshair display by using crosshair tab of 5
any object with examples.
Explain how to Create an isometric circle on the
4 | current isometric plane using Ellipse Isocircle with 10
examples.
Total Time (mins) 30
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Precautions:

a) Setdrawing units correctly
b) Set proper drawing environment

c) Set ORTHO / POLAR ON where ever necessary.

d) Carefully lock and unlock layers when ever necessary

e) Check whether isometric snap is ON or OFF

Need and Scope of
Experiment

Planning and
Organization

a) Check whether all the computers are installed with same version of

CAD package

b) Let students follow the instructions and allow them to practice after

every instruction

Scheme of Evaluation:

Individual
Competency | Marks
Sub Task Level Awarded

Weightage

Visualising the isometric view SW,NE isometric views, | 15

Isometric SNAP and GRID

Using set snap spacing 10

Changing the default axis colours, size of the crosshair 15

display by using crosshair tab

Creating an isometric circle on the current isometric plane | 10

using Ellipse Isocircle

Total 50

Viva Questions:
1. What is cross hair cursor?
2. What is isocircle ?
3. What is isometric snap ?

Assessment Questions:

1. Draw the following figs a to f in grid mode.
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LABSHEET

6. Draw various electrical symbols

Objective of the experiment : | Draw various electrical symbols
Resources Required : | 1. Desktop PC
2. Auto CAD / proge CAD

Task Analysis:

(a) Knowledge:
1. Starting up Autodesk / proge CAD
2. Interfacing
a) Creating drawing window
b) Familiarizing drawing window
¢) Customizing menu bar, tool bars
d) Drawing units setup
e) Drawing area setup
f) Identifying UCS
g) Drawing environment

3. Drawing and modify commands
4. Dimensioning and formatting commands
5. Insert and view commands
6. Isometric drawings
(b) Skill

1. Drawing various electrical symbols

Teaching Points:

S.no Teaching Point Suggesjced Time
(mins)
1 Different types of symbols used in electrical wiring 10
2 Creation and saving of each symbol as block 5
Total Time (mins) 15

Precautions:

a) Set drawing units correctly

b) Set proper drawing environment

c) Set ORTHO / POLAR ON where ever necessary.
d) Instruct students to create each symbol as block

Need and Scope of
Experiment

Planning and
Organization
a) Check whether all the computers are installed with same version
of CAD package
b) Let students follow the instructions and allow them to practice
after every instruction
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Scheme of Evaluation:

Individual
Sub Task Competency X@;ﬁed
Level Weightage
Drawing all the electrical symbols 30
Creating each symbol as a block 20
Total 50
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LABSHEET

7. Drawing of electrical wiring

Objective of the experiment : | 1. Drawing of electrical wiring of a

house .

2. Drawing of electrical wiring circuit of
multi storied building

3. Drawing of electrical wiring circuit of
godown wiring

4. Drawing of electrical wiring circuit of
commercial complex

Resources Required : | 1. Desktop PC

2. Auto CAD / proge CAD

Task Analysis:

(a) Knowledge:
1. Starting up Autodesk / proge CAD

2.

ok ow

6

(b) SKil

Interfacing

a) Creating drawing window

b) Familiarizing drawing window

¢) Customizing menu bar, tool bars
d) Drawing units setup

e) Drawing area setup

f) Identifying UCS

g) Drawing environment

Drawing and modify commands
Dimensioning and formatting commands
Insert and view commands
Isometric drawings

I

1. Drawing of electrical wiring of a house.

2. Drawing of electrical wiring circuit of multi storied building
3. Drawing of electrical wiring circuit of godown wiring

4. Drawing of electrical wiring circuit of commercial complex

Teaching Points:

S.no Teaching Point Sugges_ted Time
(mins)
1 Explain house wiring layout 5
2 Explain wiring circuit of multi storied building 10
3 Explain wiring circuit of godown 5
4 Explain wiring circuit of commercial complex 5
Total Time (mins) 25
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Precautions:

a) Setdrawing units correctly

b) Set proper drawing environment

c) Set ORTHO / POLAR ON where ever necessary.

d) Instruct students to create each symbol as block

e) Zoom and check for any overlaps or open end connections

Need and Scope of . Electrical wiring layout diagrams helps in
Experiment estimating the quantity of material requirement

Planning and
Organization
a) Check whether all the computers are installed with same version
of CAD package
b) Let students follow the instructions and allow them to practice
after every instruction
c) Ask students to use the electrical symbols saved as blocks in
previous sessions

Scheme of Evaluation:

Individual
Competency Marks
Sub Task Level Awarded
Weightage
Drawing of electrical wiring of a house.
) I~ 10
storied building
Drawing of electrical wiring circuit of multi 15
Drawing of electrical wiring circuit of godown wiring 10
Drawing of electrical wiring circuit of commercial complex 15
Total 50

Viva Questions:

1. Whatis a block
2. How to insert a block
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Assessment Questions: Draw the following
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LABSHEET

8. Drawing of Electrical poles and towers

Objective of the experiment D] 1.

2.

Drawing of different electrical poles
with cross-arms, insulators and stay
sets

Drawing of transmission towers

Resources Required

1. Desktop PC
2. Auto CAD / proge CAD

Task Analysis:

(a) Knowledge:
1. Starting up Autodesk / proge CAD
2. Interfacing

a)
b)
c)
d)
e)
f)
)

ok w

Creating drawing window
Familiarizing drawing window
Customizing menu bar, tool bars
Drawing units setup

Drawing area setup

Identifying UCS

Drawing environment

Drawing and modify commands
Dimensioning and formatting commands
Insert and view commands

6. Isometric drawings

(b) Skill

1. Drawing of different electrical poles with cross-arms, insulators and stay sets
2. Drawing of transmission towers

Teaching Points:

S.no Teaching Point Suggesjced Time
(mins)
1 Explain drawing of insulator stacks and creating a 10
block and inserting the block
2 Recall snap techniques 5
Total Time (mins) 15

Precautions:

a) Set drawing units correctly

b) Set proper drawing environment
c) Set ORTHO / POLAR ON where ever necessary.

d) Instruct students to create each symbol as block

e) Zoom and check for any overlap or open end connections

Need and Scope of

Experiment

Planning and
Organization
a)

b)

Check whether all the computers are installed with same version

of CAD package

Let students follow the instructions and allow them to practice

after every instruction

SBTET, AP




Scheme of Evaluation:

Individual
Competency | Marks
Sub Task Level Awarded

Weightage

Drawing of different electrical poles with cross-arms and 15

insulators

Drawing of different stay sets 10

Drawing of transmission towers 15

Dimensioning of towers and poles 10

Total 50

Assessment Question:

SBTET, AP




LABSHEET

9. Earthing systems with dimensions

Objective of the experiment

1. Drawing of pipe earthing showing the
dimensions

2. Drawing of plate earthing showing
the dimensions

Resources Required

1. Desktop PC
2. Auto CAD / proge CAD

Task Analysis:

(a) Knowledge:
1. Starting up Autodesk / proge CAD
2. Interfacing
a) Creating drawing window
b) Familiarizing drawing window
¢) Customizing menu bar, tool bars
d) Drawing units setup
e) Drawing area setup
f) Identifying UCS
g) Drawing environment
Drawing and modify commands

ok ow

Insert and view commands
6. Isometric drawings
(b) Skill

Dimensioning and formatting commands

1. Drawing of pipe earthing showing the dimensions
2. Drawing of plate earthing showing the dimensions

Teaching Points:

S.no Teaching Point Suggesfted Time
(mins)
1 Recall hatching commands 10
2 Recall dimensioning commands 5
Total Time (mins) 15
Precautions:
a) Set drawing units correctly
b) Set proper drawing environment
c) Set ORTHO / POLAR ON where ever necessary.
d) Hatching should be different for different layers
Need and Scope of :  Drawing layout helps in estimating the material

Experiment requirement

Planning and
Organization

a) Check whether all the computers are installed with same version

of CAD package

b) Let students follow the instructions and allow them to practice

after every instruction

SBTET, AP




Scheme of Evaluation:

Individual
Sub Task Competency X@;ﬁed
Level Weightage
Drawing of pipe earthing showing the dimensions 25
Drawing of plate earthing showing the dimensions 25
Total 50

Assessment Questions:

SBTET, AP




LABSHEET

10. Drawing Core sections of transformer

Objective of the experiment . | Drawing of plan and elevation of
different stepped cores of single phase
transformer

Resources Required : | 1. Desktop PC

2. Auto CAD / proge CAD

Task Analysis:

(a) Knowledge:

1.
2.

ko

6.
(b) Skil

Starting up Autodesk / proge CAD
Interfacing

a) Creating drawing window

b) Familiarizing drawing window

¢) Customizing menu bar, tool bars
d) Drawing units setup

e) Drawing area setup

f) Identifying UCS

g) Drawing environment

Drawing and modify commands
Dimensioning and formatting commands
Insert and view commands
Isometric drawings

I

Drawing of plan and elevation of different stepped cores of single phase transformer
Teaching Points:

S.no Teaching Point Suggesjced Time
(mins)
1 Recall circle commands 5
2 Recall fillet and chamfer commands 5
Total Time (mins) 10
Precautions:
a) Set drawing units correctly
b) Set proper drawing environment
c) Set ORTHO / POLAR ON where ever necessary.
d) Hatching should be different for different layers
Need and Scope of :  Drawing layout helps in designing, developing
Experiment and estimating.
Planning and
Organization

a) Check whether all the computers are installed with same version
of CAD package

b) Let students follow the instructions and allow them to practice
after every instruction

SBTET, AP




Scheme of Evaluation:

Individual
Competency | Marks
Sub Task LZveI ’ Awarded

Weightage

Drawing of plan and elevation of single stepped cores of 15

single phase transformer

Drawing of plan and elevation of two stepped cores of 15

single phase transformer

Drawing of plan and elevation of two stepped cores of 20

single phase transformer

Total 50

Assessment Questions:

SBTET, AP
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11. Drawing Pole mounted substations

Objective of the experiment

Drawing of Pole mounted substation
with dimensions

Resources Required

1. Desktop PC
2. Auto CAD / proge CAD

Task Analysis:

(a) Knowledge:
1. Starting up Autodesk / proge CAD
2. Interfacing

a)
b)
c)
d)
e)
f)
9)

ko

Creating drawing window
Familiarizing drawing window
Customizing menu bar, tool bars
Drawing units setup

Drawing area setup

Identifying UCS

Drawing environment

Drawing and modify commands
Dimensioning and formatting commands
Insert and view commands

6. Isometric drawings

(b) SKill

Drawing of Pole mounted substation with dimensions

Teaching Points”

S.no Teaching Point Sugg(ers;[r?g)ﬁme
1 Recall necessary drawing commands 5
2 Recall necessary view and format commands 5
Total Time (mins) 10

Precautions:

a) Set drawing units correctly
b) Set proper drawing environment

c) Set ORTHO / POLAR ON where ever necessary.
d) Instruct students to create each symbol as block

Need and Scope of

Experiment

Planning and
Organization
a)

b)

Check whether all the computers are installed with same version

of CAD package

Let students follow the instructions and allow them to practice

after every instruction

SBTET, AP




Scheme of Evaluation:

Sub Task

Individual
Competency
Level Weightage

Marks
Awarded

Drawing of Pole mounted substation 25
dimensioning 10
Labelling all parts 15
Total 50

Viva Questions:

Assessment Questions:

SBTET, AP




LABSHEET

12. Drawing sectional view of a DC Machine

Objective of the experiment : | Drawing of end view of DC Machine
Resources Required : | 1. Desktop PC
2. Auto CAD / proge CAD

Task Analysis:

(a) Knowledge:
1. Starting up Autodesk / proge CAD
2. Interfacing
a) Creating drawing window
b) Familiarizing drawing window
¢) Customizing menu bar, tool bars
d) Drawing units setup
e) Drawing area setup
f) Identifying UCS
g) Drawing environment
Drawing and modify commands
Dimensioning and formatting commands
Insert and view commands
6. Isometric drawings
(b) Skill
Drawing of end view of DC Machine

ko

Teaching Points:

S.no Teaching Point Sugg(ers;[r?(sj)ﬁme
1 Recall necessary drawing commands 5
2 Recall necessary modify and format commands 5
Total Time (mins) 10

Precautions:

a) Set drawing units correctly

b) Set proper drawing environment

c) Set ORTHO / POLAR ON where ever necessary.
d) Instruct students to create each symbol as block

Need and Scope of
Experiment

Planning and
Organization
a) Check whether all the computers are installed with same version
of CAD package
b) Let students follow the instructions and allow them to practice
after every instruction

SBTET, AP




Scheme of Evaluation:

Sub Task cg]r?wglé?;:éy e
Level Weightage
Drawing of end view of DC Machine 15
Drawing of sectional side view of DC Machine 15
Dimensioning 10
Labeling all parts 10
Total 50

Assessment Questions:

SBTET, AP




STATE BOARD OF TECHNICAL EDUCATION AND TRAINING ,AP,VIJAYAWADA.
DIPLOMA PRACTICAL EXAMINATIONS (SUMMATIVE ASSESSMENT)
EE-309(B):: ELECTRICAL CAD LAB
TIME: 90 MIN MAX MARKS:30

MODEL QUESTION PAPER

1. A. How do you setup drawing units in proge CAD (4M) Co1
B. Draw the figure using line, circle and polygon commands (12Mm) Co1
2.00 (Al sides)

04.00

RO.50
TYP. 3PL

C. Draw 132kv double circuit steel tower showing all the dimensions given below. (11M)

COo3
2 ==
ax k; 1
2 : q o=
’ : s o
L)
1 o
U
A X
L= sy
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2. A. Explain any two circle commands (4M)

Co1

B. Drawing the figure using absolute rectangular coordinate system (8M) CO1

Sactional Plan

Yoke

___COo4

Bakelte Ringe

a6

Core

|

= InsJlation

H.T. Coil

LT Windings
in T'ﬁcl LQYEFS

24

Single Phase
TfET!S'an‘ners
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3. A. Explain polyline and spline commands

B. Drawing the figure using relative rectangular coordinate system (8M)

(4M)

C. Draw pole mounted substation with dimensions given below

Co1
Co1

(15M) co4

ALONG THE LINE
SO 00
LINE
1500
GAURD WIRE ISMC 75x40x1220
PININSULATOR| | 600
see ELCATIELY L ISMC  100x50x2800
ARRESTOR
1200
—% WISMC 75x40>2800
b
450
1A60L 760 —t— 760 —c
- K 760 760—pae0py| o
m
A% :! ISMC _75x402800
300, | = s
300
m
oo 7| LTcABLE]
.
6000
ANGLE 50X50x6X2800
BELTING
6400
ISMC 2100502800
A NTI CLIMBING DEVICE
o I TURNS I 300 MM
L GER BOARD
POLE EA—— LTEBOX 25
k—1250— 2000
T w
MUFFING
200 MM RADIOS
2440
SME 15075
13 MTRS ]
CONCRETE EARTHING PIT
B L asoxasoxio mm
Zo0 T ¢ M5 PLATE
6500

LA

9KV,5KA

A BSWITCH 200 A&

D.OFUSE

(2311000/0.433 VOLT,

&)X MER, DY-11

GROUND LEVEL

POLE MOUNTED SUB-STATION
LOCATION ATL.ONG THE LINE

ALL DIMENSIONS ARE IN
MILLIMETRES
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4. A. Explain any two modify commands (4M) Co1

B. Draw the figure using rectangle command (8M) Co1

2130

— VR'SO ~ 4 PLACES
2550 | : +\ 3
K/ 1.T5

N /

2.00

4.00

C. Draw pipe earting layout with dimensions given below (15M) CO3

G.3MM ¢ MS ROD

: C.l. COVER . B
CEMENT CONCRETE HINGED TC .1 GROUND LEVEL
Y FRAME
FEEEEE b [ SIS IFFEF | T T ol
kS —
WIRE MESH
FUMNEL 25 CM
30 CM
12.5 CM - -
50 CM = = Gl CHECK NUT
1 washer
} 15CM =
1z
=
12.7 MM [  Fcm 5
& GI PIPE i -
=10 20 cu—J—a-: oM | —
=l
=
e 13 MM & ,Z| PIPE
36 15 MM
REDICING S0OC <Er—l
— [ ]
[T
o i
ks
3B MM 4§ :‘;SﬁLT LAYER
Gl PIPE |

2.5 m (MIN}

CHAR COAL LAYER

) ALTERMNATE LAYERS
st : [~==— oF CHARCCAL OR
% -] COKE OR SALT
T
- SALT LAYER
: i S 12.5 MM & HOLE
P,
3 L
{ i oA |
SHARING OF Gl PIFE ";5‘;.‘.‘“*_,: ‘.F%* e CHAR COAL LAYER
AT THE END TR W e
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Co1

(4M)

5. A. Explain trim and extend commands

Co1

(8M)

B. Use divide command & node osnap and draw the figure

CO5

(15M)

C. Draw end view of dc machine given below .

SBTET, AP




6. A. Explain any two ellipse commands (4M) Co1

B. using rectangular array, draw the following figure (8M) Co1

C. Draw electrical wiring of a house with 3 bed rooms , living room and kitchen. (15M)

CO2
6 T 6' qugm ; ) ; »§,¢lJF{6‘;llm '
& ’ ¢ N — e " A |
8. ’ 19 ) | ¢ 0 |
\ 8.1 7Y 888 LAUNDRY
| I %‘
o Ny
2 o X
/1 KIOENDNNG T
§8 [ o
5., @ ¢
N
. GARAGE
; LIVING ROOM {} o
O ) O o : s
BEDROOM 2 \  BEDROOM3 o
® F( ® ,/ g — 4
o8 os .
7. A. Explain any two view commands (4M) Co1

B. Using break command, block command and text command, draw the following
figures (6M) CO1

T

52 8
0.40 0.21

+

—e
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C. Draw electrical wiring circuit of a multi storied building with 2 floors.

(17M) CO2

LEGEND
- e HEIGHTS DESCRIPTION
DESCRIPTION | Fomery DESCRIPTION DESCRIPTION |
7@ = [; FRIDGE s INTERNET 25
MAIN DISTRIBUTION - ] INT ) :
BOARD 8-0 - i 8
@ | swrrow coNTROL s )§ CEILING FAN c ® | AquaGuarD 46 | @ |ACPOINTWITHISAMP| a7
: -
T | TWO WAY SWITCH 26 | 4 [CEILNG PON c [E] | GYSERPOINT e
+—O- | BRACKET LIGHT 80" | [ | TELEVISION 260 | ® | BUZZER 80"
p- | sAwP 46" A | TELEPHONE POINT 2-6" P | BELL PUSH 46"
A | 1saw | ew EXHAUST FAN. 80" | & | CHANDILIER c | 1 = B ettt
e
4
R
<
=S -IBS
52, ¥
=S BED RO
x'&/”\ 1
3-6.0"—
BED ROOM -| ’ °8‘
1 5amps 11-6"x10-7.57 “,: \ =
&
. 8
w
=
=
S DINNING >
- 210-10.5"x10-7.5" £
. i b
= - L — 9073 |
) " 2 BEDROOM-I 5 HALL 5
15amps| 11-0"x10'6" S 16'4.5%10-6" it
-9
5 3'-6.0—
ARCH ¥
. yp
BED ROOM - N DINNING
1063109 o 7| 9-0"x10%-9*
.’_“r——‘)—- 6.0° 4-6.0
- ‘-Z:\!;F’? M i
‘5'6”][)& """"" m— ﬁ."
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STATE BOARD OF TECHNICAL EDUCATION AND TRAINING ,AP,VIJAYAWADA.
DIPLOMA PRACTICAL EXAMINATIONS (FORMATIVE ASSESSMENT-1)
EE-309(B):: ELECTRICAL CAD LAB
TIME: 90 MINUTES MAX MARKS:30

MODEL QUESTION PAPER
1. A. Write the steps involved in setting up drawing area ?  (4M) Co1

B. Draw the following figure ? (10M) Co1

PENTAGON CIRCUMSCRIBED
WITHIN A ® 44 CIRCLE

22

# 58

C. Draw the following (13M) co1l

25R
X\ 16R

A
g0 — -

2. A. Explain basic methods of accessiné ESNAP (4M) col
B. Draw spiral using offset, point, and spline commands (8M)
Cco1

OFFSET CIRCLES
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C. Using mirror command draws the following fig. units —inches (15M) Co1

.. .. 055 R0O.32 8.50
0.37 R RAGH TYP. 5Q.0.27 6.25
TYP. 4.00
RO.25
TYP.
— ™

[T
_‘% ( %} _' - 4.75

- - -~ $1.00 -

"‘r\_'ROJS i

TYP. - = =075
3. A. Explain polyline and polygon commands (4M) Co1
B. Draw the following electrical symbols (8Mm) CO2
Electric Heater @ (or) E
Thermostat }
Ceiling Fan [
Bracket Fan :::
Siren %@
Bell Connected to
Fire Alarm jﬂ
@)
Bell with Indicator
Loud speaker ,—-:
C. using polar array command and block command, draw the following fig. (15M) CO1
Al Fillets = 05" :\%&2 .

o4’
91
81" —4.00" =" .

211.00"
R9.00”
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Co1
Co1

(6M)
(8M)

4. A. what are boundary and region commands Explain

B. Draw the figure using rectangle command

RS0 - 4 PLACES

2130
_\

2.00

4,00

2.50

COo1

C. Draw the figure given below (13M)

o

fa
N
L

CFee,

Co1
Co1

(6M)

5. A. Explain offset and array commands

(8M)

2.35

N 23'

SBTET, AP
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F‘ILLETS=RO,1 "1 _.ossr

0.60-

B. Using fillet, chamfer and trim commands draw the below fig

0.25

=TT oo~ 035

0.25

0.95

FECELE BRI SRR R




C. draw the following (13M)
10 ® HOLE

6. A. Explain any two ellipse commands (4Mm)
B. using rectangular array, draw the following figure. (10M)

C. Draw the following (13M)

— @ 25-BOTH SIDES

Co1

COo1
COo1

Co1
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7. A. Explain any two view commands  (4M) Co1
B. Using break command, block command and text command, draw the following figures (10M) CO1

SBTET, AP




STATE BOARD OF TECHNICAL EDUCATION AND TRAINING, AP, VIJAYAWADA.
DIPLOMA PRACTICAL EXAMINATIONS (FORMATIVE ASSESSMENT-2)
EE-309(B):: ELECTRICAL CAD LAB

TIME: 90 MIN MAX MARKS:30
MODEL QUESTION PAPER
1. A. Draw the following diagram ( not to scale) (6M) (CO3)

B. Draw the following diagram ( not to scale) (8M) C05
Pole Steel
pieces yoke

o i
7
3

+ O

Conductors
in siots

Field
supply

Carbon
brushes

Armature
{laminated)
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C. Draw the following diagram

1:4:2 CEMENT CONCRETE PIT

COPPER OR
G1. WIRE

THIMELE

BOLT & NUT

Gl. OR
COPPER

%
@

PLATE

30CM

(13M)

M.5. ROD

Co03

C.l. FRAME

r EFTTTEEETETEETETTES

30CM

. i 30 CM

FUNMEL WITH
LA WIRE MESH

19MM & PIPE — :

60'% 60 3.18 CM G. L. PLATE

(OR]

B0 = 60 E.36 MM
COPPER PLATE

CHARCOAL
AND SALT
LAYERS

dh dh

WU U

ENLARGED DETAIL OF A

12MM 4+ G.I. PIPE

19 MM & Gl PIPE

Hid

=

25

i e

i
jizid

AR
. s

%@ 60 CM
i

Aty

3AZh

F

;'I.u ﬁ
3 £ Ly
B 1 5
N
ll"-ll.ll-I
LR,

Tie
'
T
.

i
.Pﬁk
«

e

ol

300 CM

15 CM
L]

Bolt Mut Check Nut & Washer to be of Copper for Copper Plate and G for G | Plate
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2. A. Draw the following tower (6m) CO03

CO4

CO5

Inter pole winding
7

Inter pole
Pole shoe
Field winding
Main pole
Rivets
Bolt
s VRS =~ Base
g ] Z=== -
T
I~ Hole for foundation'
‘-Nw-\_l | L
——————620_ 2
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3. A. Draw the following  (7M) COos3

B. Draw the following wiring diagram  (8M) Cco2

L1 L2 L3
(60W, 230V) (60W, 230V) (60W, 230V)

), @
| ) .
230V, 50Hz AC ===
SUPPLY A
r
SN
é qé&~ dis
$1 $2 S3
SPST(5A,230V) SPDT(5A.230V) SPDT(5A,230V)
C. Draw the following diagram (12M) CO4
oA TSRS |
Y |
|
Bakelite Ringe
Yoke
I |
Ins.aiation
: ~— H.T Coil
LT Wind
36 Core in Two“L‘a::egrz
24 Single Phase
Transformers
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4. A.C. Draw electrical wiring of a house with 3 bed rooms, living room and kitchen.
(15M) CO2

&1 )

b ‘.‘ \|
o )
¢.
GARMGE !
o
M.
O
Q- 7
511,__ - . ‘
B.Draw the following (6M) COos3
2Lt
s,
he
C. Draw the following (5m) o CO5

SBTET, AP
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