Nepal Engineering Council

Check List as per the Norms and Standards for Engineering Colleges

Name of College/ Campus:
Location:-

Intake Capacity: .....………. =
A. Physical Infrastructure.

	S. No.
	Description
	Required
	Available
	Remarks

	1
	Land requirement


	15 Ropanis,

(Upto 720 students and for additional students it should be increased on prorata basis
	
	

	2
	Rooms

Class rooms

Tutorial rooms

Drawing hall
	….nos .each …….sqm

….nos .each …….sqm

….nos .each …….sqm
	….nos .each ….sqm

….nos .each ….sqm

….nos .each ….sqm
	

	3
	Laboratories
A.General requirements :

a) Physics

b) Chemistry

c) Communication Technique

d) Thermal science

e) Basic Electrical Engineering

f) Machine Shop

g) Welding Shop

h) Sheet Metal Shop

i) Bench Work Shop
j) *Foundry and Forging
* Required for Colleges Offering Mechanical Engineering Program
B.Program Specific     
1) Civil Engineering

a) Civil Engineering Materials and Concrete Technology
b) Strength of materials

c) Hydraulics, Fluid Mechanics and Hydrology

d) Surveying Store

e) Analysis of Structure

f) Soil Mechanics and Geo Technical Engineering

g) Transportation Engineering*

h) Environmental Engineering#

i) Structural Engineering**

j) Hydropower Engineering

k) Geology

* May be combined with soil mechanics

# May be combined with Chemistry

** May be combined with analysis of Structure
2) Electrical Engineering
a) Maintenance Shop*
b) Electrical shop

c) Measurement, instrumentation and Control

d) Basic Circuits

e) Power Systems/Switch gear and Protection, Laboratory

* May be combined with Workshop
3) Electronics and Communication

a) Basic Electronics Lab

b) Advanced Electronics

c) Electromagnetics and microwave

d) Communication Engineering

e) Microprocessor and Computer organization**
f) PCB laboratory*
g) Project work laboratory*
* optional, not accounted

** may be combined with Electromagnetics & Microwave

4) Mechanical Engineering

a) Thermodynamics and Heat Engineering

b) Fluid mechanics and Fluid machines

c) Mechanics of solid

d) Mechanism and Machine dynamics

e) Instrumentation, control and Measurement

f) Materail testing, Vibration and Stress

5) Computer Engineering / IT Engineering

a) Basic Computer Laboratory

b) Programming Laboratory

c) Advanced Laboratory-1

d) Advanced Laboratory-2

e) Hardware / Maintenance

f) Internet Connectivity

	60 sqm

60 sqm

60 sqm

60 sqm

60 sqm

60 sqm

60 sqm

60 sqm

60 sqm

60 sqm

75 sqm

60 sqm

60 sqm

20 sqm

60 sqm

60 sqm

75 sqm

60 sqm

75 sqm

60 sqm

60 sqm
60 sqm

75 sqm

75 sqm

60 sqm

75 sqm

60 sqm

60 sqm

60 sqm

60 sqm

60 sqm

60 sqm

100 sqm

60 sqm

100 sqm

60 sqm

60 sqm

60 sqm

100 sqm

50 sqm

50 sqm

50 sqm

50 sqm

50 sqm

25 sqm
	
	

	4.
	Workshop

a. Fitting and Bench work

b. Welding shop

c. Sheet metal shop
d. *Foundry & forging
e. Machine shop
	20 sqm

20 sqm

20 sqm

75 sqm

40 sqm
	
	* Required for College offering Mechanical Engineering Program


	
	Total
	250 sqm
	
	

	5.
	Library

Total floor are including office space
	200 sqm for 500 students plus .275 sqm for every additional student = ………..sqm
	
	

	6.
	Administrative Space

a. Principal's room

b. Confidential room

c. Conference room

d. Reception lounge

e. HoD's room

f. Professor/ Assistant Professor …...nos

g. Asst. / Junior Professor …..nos.
h. Departmental offices …..nos
i. Examination office
	20 sqm

10 sqm

75 sqm

20 sqm

15 sqm

……nos .each 8 sqm/person
……nos each 6 sqm/person
…….nos .each 10 sqm/department
20 sqm
	
	

	7.
	Other Amenities

a. Toilet block

b. Cycle / motorcycle stand

c. Canteen

d. Open air theatre
	.12 sqm/student
0.2 sqm / student = ….…sqm

100 sqm

200 sqm
	
	

	8.
	Hostel (Optional)
Boys hostel 
girl  hostel 
	
	
	

	9.
	Staff

Accommodation(Optional)
a. Principal

b. Accommodation for 
	
	
	 

	10.
	Play field(Any two)
a. Volleyball court

b. Basketball court

c. Badminton courts (2)

d. Tennis court

e. Gymnasium
	165 sqm

210 sqm

330 sqm

150 sqm

200 sqm
	
	

	11.
	Area for future expansion
	.2* plinth area of all the buildings = …….sqm
	
	


B. Laboratory Equipments

B-1 General Facilities

	S. No
	Description
	Required
	Available
	Remarks

	1
	Multimedia projector
	1 in each department
	
	

	2
	Overhead projector
	1 in each department
	
	

	3
	Plain paper copies
	2
	
	

	4
	Audio cassette recorder
	1
	
	

	5
	Word processor/computer
	1 in each department
	
	

	6
	Digital Camera
	1 for each department
	
	

	7
	Scanner
	1 in each department
	
	

	8
	Video Camera
	1 set
	
	

	9
	Cutting, binding and stitching machine
	1 set
	
	

	10
	Public address system
	1
	
	

	11
	Telephones

a. External

b. Internal
	2

1 set

Desirable
	
	

	12
	Bus 
	1
	
	

	13
	Staff car
	1
	
	


B – 2. Requirement of Major Equipments for Laboratories
1. Science and communication 

	S. No.
	List of Equipment
	Nos . of Setup
	Remarks

	
	
	Required
	Available
	

	1.
	Physics
Source of Light :

Sodium Lamp

Mercury Cadmium lamp

Optical Instruments :

Traveling Microscope

Spectrometer

Polarimeter

Accessories related to Optical Instrument :

Setup for Newton's Ring

Gratings

Prisms

Polarimeter tubes

Oscillation Related :

Compound pendulum

Ultrasound generator and accessories

Oscillator Circuits :

LCR circuits related accessories , Resonance

Magnetism :

Ballistic galvanometer

Search coil

Electromagnet

Bar Magnet

Horse shoe Magnet

Electricity :

Voltage regulator
System for measuring  low resistance

System for the study of capacitor

Measuring Instruments :

Ammeters, Voltmeters , Multi meters, Oscilloscopes, Physical electronic balances, scales 
	2

2

2

2

2

2

2

2

2

4

4

4
4

4

12
12

4

4

4

4 each
	
	

	2
a.

b.

c.

d.

e.

f.

g.

h.

i.

j.

k.

l.

m.

n.

o.

p.

q.

r.

s.

t.

u.

v.

w.

x.

y.

z.

aa.

bb.

cc.

dd.


	Chemistry ( equipments, glass wares and consumables)

Burette - 50 ml

Pipette-100ml, 50ml, 25ml, 10 ml

Volumetric flask - 250 ml, 500 ml, 1000ml.

Volumetric flask - 100 ml

Conical flask - 500 ml, 1000 ml

Conical flask - 25 ml, 100ml

Viscometer 

Stop watch

Graduated pipette - 10 ml

Test tubes stand / holders

Stand

Oven

Weighing machine, electrical and digital
Measuring cylinders - 2000 ml, 1000ml, 500ml

Measuring cylinders -  250 ml,  100 ml,  25 ml,

10 ml

Condenser

R.B. flask

BOD Bottle(125 ml)

Picnometer

Ph meter

Magnetic stirrers

Reagent bottles - 10 lit, 5 lit, 1 lit, 500 ml, 200 ml, 100ml

Desiccators

Funnel

Beaker - 1 lit, 2lit, 300 ml

Gas burner

Tongues

Freeze / Refrigerator

Plastic Beaker

Crucible


	20

20 each

20 each
20

20 each

20 each

4

20

20

20

20

1

2

10 each

20 each

4
4
4
4

4

10 each

20

20

20 each

20

20

1

20

20


	
	

	3

	Communication

Student Magnetic tape play / record

Student control unit

Headsets

Master magnetic tape play / record unit

Instructor's control console

Portable video recorder

VCR player recorder

Television monitor

Recording VHS tape for television  recording 

Slide projector

Overhead project

Portable screen
	20

20

20

20

1

1

1

1

10

1

1

1
	
	

	4
	Thermal Science

a. Pressure Measurement bench

b. Temperature measurement bench

c. Refrigeration demonstration unit

d. Thermal conductivity unit

e. Efficiency of compressor study unit

f. Performance study of a small internal combustion engine set
	
	
	

	5
	Basic Electrical Engineering :

a. Vom Analog Multimeters 

b. Vom Digital Multimeters
c. DC Volt meter 

d. DC Ammeter  

e. AC/DC Voltmeter
f. AC/DC Ammeter 

g. EM Wattmeter 

h. Digital Voltmeter

i. 3-Ph R Load unit 

j. 3-Ph C Load unit

k. 3-Ph L Load unit

l. Impedance bridge

m. 1-Ph Transformer 

n. Various range Rheostats

o. DC Motors-Cmpnd 

p. DC starters 

q. 1 Ph Induction Machine

r. 1 Ph Wattmeter 

s. 3 Ph Wattmeter 

t. DC Motor Controller

u. AC motor  Controller  
	4
4
4
4
4
4
4
4
1
1
1
4
2
10
1
1
1
4
4
2
2
	
	

	6
	Basic Electronics Engineering :

a. Power Supply Units 

b. Analog Oscilloscopes 20 MHZ

c. Electronic Kits for various experiments 

d. Digital Multimeters 

e. Computers 

	5
5
5 each
2
5
	
	


	7
	Workshop practice :

1. Machine Shop

a. Lathe Machine

b. Milling Machine
c. Shaper Machine

d. Drilling Machine / Bench
e. Table Grinder
f. Power saw (Hacksaw)
2. Welding Shop

a. Electric Arc Welding Set
b. Gas Welding Set
c. Welding Eye Shield
d. Welders Gloves
e. Welding Bench
f. Other Accessories
3. Sheet Metal Shop

a. Table Vice
b. Metal Scissor
c. Wooden and Plastic Mallets of Different Types
d. Metal Hammers of Different Types
e. Soldering Station
f. Riveting Machine
g. Grinding Machine
h. Marking and Measurement Instruments
i. Other Accessories

4. Bench Working Shop

a. Table Vice

b. Hacksaw with Blades

c. Hammers of different types

d. Files of Different types

e. Marking and measuring instruments

f. Other accessories
	1

1
1
1
1
1
2
2
4
4
4
Lot
8
8
8 sets

8 sets
2 sets
1
1
8 sets
Lot

12
12
12 sets
12 sets

12 sets

Lots
	
	


B-2 Program specific Laborotories :
1. Civil Engineering 

	S. No.
	List of Equipment
	Nos. of Setup
	Remarks

	
	
	Required
	Available
	

	1
	Civil Engineering Materials and Concrete Technology
	
	
	

	
	a
	Metallurgical optical microscope
	1
	
	

	
	b
	Rock well Hardness tester
	1
	
	

	
	c
	Charpy impact tester
	1
	
	

	
	d
	Sieve shaker with standard sieve sets
	1
	
	

	
	e
	Los Angeles Abrasion testing machine
	1
	
	

	
	f
	Cement autoclave
	1
	
	

	
	g
	Compression testing machine
	1
	
	2000 kN

	
	h
	Flexure testing machine (100 kN)
	1
	
	

	
	i
	Platform balance
	1
	
	

	
	j
	Electronic balance
	1
	
	

	
	k
	Oven
	1
	
	

	2.
	Strength of Materials
	
	
	

	
	a
	Universal testing Machine 
	1
	
	(2000KN)

	
	b
	Torsion testing machine
	1
	
	

	
	c
	Beam bending apparatus
	1
	
	

	
	d
	Column behavior and buckling apparatus 
	1
	
	

	
	e
	Hooke's Law apparatus
	1
	
	(Tensile testing machine)

	3.
	Hydraulics, Fluid Mechanics and Hydrology
	
	
	

	
	a
	Hydraulic bench with accessories
	1 set
	
	

	
	b
	Impact of jets apparatus
	1
	
	

	
	c
	Centre of pressure apparatus
	1
	
	

	
	d
	Stability of floating body apparatus
	1
	
	

	
	e
	Reynolds' apparatus 
	1
	
	

	
	f
	Head loss in pipe and fittings
	1
	
	

	
	g
	Basic hydrology system
	1 set
	
	

	
	h
	Pressure measurement bench
	1
	
	

	
	i
	Drainage and seepage tank
	1
	
	

	
	j
	Model sedimentation tank
	1
	
	

	
	k
	Automatic rain gauges
	1
	
	

	
	l
	Magnetic current meter with  sounding weight
	1
	
	

	
	m
	Pan evaporator meter
	1
	
	

	
	n
	Water level recorder
	1
	
	

	4.
	Surveying 
	
	
	

	
	a
	20" Theodolite - vernier
	2
	
	

	
	b
	20 " Theodolite - micrometer
	4
	
	

	
	c
	3. 1" Theodoite- Electronic Micrometer
	2
	
	

	
	d
	Distomat (EDM) or Total Station
	1
	
	

	
	e
	Precision level
	1
	
	

	
	f
	Auto level
	10
	
	

	
	g
	Tilting level
	2
	
	

	
	h
	Dumpy level
	2
	
	

	
	i
	Plane table instrument
	5
	
	

	5.
	Analysis of Structure 
	
	
	

	
	a
	Beam BM influence line set
	1
	
	

	
	b
	Beam SF influence line set
	1
	
	

	
	c
	Beam set with various support conditions
	1
	
	

	
	d
	Plane frame for measurement of Bar Forces and Deflection
	1
	
	

	
	e
	Two hinged arches
	1
	
	

	
	f
	Three hinged arches (symmetrical and unsymmetrical)
	2
	
	

	
	g
	Suspension bridge test set
	1
	
	

	
	h
	Continuous beams test set
	1
	
	

	
	i
	Portal frames (Symmetrical and Unsymmetrical)
	2
	
	

	
	j
	Dial gauges
	10
	
	

	6.
	Soil Mechanics
	
	
	

	
	a
	Sieve shaker with sieve sets
	
	
	

	
	
	Coarse series – 80 mm to 4.75mm
	1 set
	
	

	
	
	Fine series – 4.75 mm to 0.75mm
	1 set
	
	

	
	b
	Apparatus for Atterberg's limits
	1 set
	
	

	
	c
	Oven
	1
	
	

	
	d
	Compression testing machine 
	1
	
	1000 kN

	
	e
	Direct shear apparatus with lever loading arrangement with shear box size 10 cm. x 10 cm
	1
	
	

	
	f
	Permeability apparatus for falling & constant head method
	1
	
	

	
	g
	Triaxial testing equipment with load frame, pressure cell unit, triaxial cell and other accessories
	1
	
	

	
	h
	Standard penetration testing equipment
	1
	
	

	
	i
	Augur set for shallow drilling
	1 set
	
	

	7.
	Transportation Engineering
	
	
	

	
	a
	Consolidation test apparatus
	1
	
	

	
	b
	Losangeles Abrasion testing equipment
	1
	
	

	
	c
	CBR test apparatus
	1
	
	

	
	d
	Compaction moulds – 4" ( and 6" ( with Rammers of weight 2.5 kg & 4.5 kg respectively
	1
	
	

	
	e
	Aggregate crushing moulds with plunger 6"(
	1
	
	

	
	f
	Aggregate Impact Testing machine
	1
	
	

	
	g
	Apparatus for  Penetration test of bitumen
	1
	
	

	
	h
	Apparatus  for  Ductility test of bitumen
	1
	
	

	
	i
	Apparatus for  Flash & fire point test of bitumen
	1
	
	

	
	j
	Apparatus for Softening point test of bitumen
	1
	
	

	
	k
	Apparatus  for Viscosity test of bitumen
	1
	
	

	
	l
	Apparatus for Marshall stability test of bituminous mix
	1
	
	

	
	m
	Benkelman beam test set
	1
	
	

	
	n
	Skid test on pitched road surface
	1
	
	

	8.
	Environmental Engineering
	
	
	

	
	a
	Distilled water generator
	1
	
	

	
	b
	Electronic turbidimeter
	1
	
	

	
	c
	Electronic pH meter
	1
	
	

	
	d
	Photoelectric colorimeter
	1
	
	

	
	e
	Digital D. O. Analyser
	1
	
	

	
	f
	Jar test apparatus
	1
	
	

	
	g
	Field kits for measurement of water qualities parameters
	1
	
	

	
	h
	Electronic balance
	1
	
	

	
	i
	Oven
	1
	
	

	
	j
	Refrigerator
	1
	
	

	9.
	Structural engineering
	
	
	

	
	a
	Gantry girder for lifting & placing
	1
	
	

	
	b
	Loading frames
	1
	
	

	
	c
	Loading devices
	1
	
	

	
	d
	Strain measurement instruments
	1
	
	

	10.
	Hydropower engineering
	
	
	

	
	a
	Pelton turbine test set
	1
	
	

	
	b
	Francis turbine test set
	1
	
	

	
	c
	Kaplan turbine test set
	1
	
	

	
	d
	Centrifugal pump test set
	1
	
	

	
	e
	Universal pump test set
	1
	
	

	
	f
	Vertical turbine pump test set
	1
	
	


2. Electrical Engineering
	S. No.
	List of Equipment
	Nos.
	Remarks

	
	
	Required 
	Available
	

	1.
	Maintenance Shop
	
	
	

	
	a
	Lathe
	1
	
	 

	
	b
	Drill press
	1
	
	

	
	c
	Grinder
	1
	
	

	
	d
	Soldering stations
	2
	
	

	
	e
	Disordering station 
	1
	
	

	
	f
	Gas welder
	1
	
	

	
	g
	Meter calibration Bench
	1
	
	

	
	h
	Electrical tool kits
	4
	
	

	
	i
	Mechanical tool kit
	4
	
	

	
	j
	Impedance bridge
	1
	
	

	
	k
	Tester/curve tracer
	4
	
	

	
	l
	Dual channel oscilloscopes
	2
	
	

	
	m
	Function generators
	2
	
	

	
	n
	Digital multi meters
	4
	
	

	
	o
	Stroboscope taco
	2
	
	

	
	p
	Insulation tester
	2
	
	

	
	q
	Decade R Box
	2
	
	

	
	r
	Decade C Box
	2
	
	

	
	s
	Decade L Box
	2
	
	

	2.
	Electrical Machines Laboratory
	
	
	

	
	a. 
	Single phase Transformers
	2
	
	

	
	b. 
	Various range Rheostats
	10
	
	

	
	c. 
	3 – ph R load units
	1
	
	

	
	d. 
	3 – ph C load units
	1
	
	

	
	e. 
	3 – ph L load units
	1
	
	

	
	f. 
	DC Dynamometers
	1
	
	

	
	g. 
	DC motors – cmpnd
	1
	
	

	
	h. 
	3 – ph slip ring machines
	1
	
	

	
	i. 
	3 – ph synch machines
	1
	
	

	
	j. 
	3 – ph ind macnines
	1
	
	

	
	k. 
	DC starters
	1
	
	

	
	l. 
	DC Voltmeters
	1
	
	

	
	m. 
	DC ammeters
	10
	
	

	
	n. 
	AC/DC voltmeters
	10
	
	

	
	o. 
	AC/DC ammeters
	10
	
	

	
	p. 
	1 – ph watt meters
	10
	
	

	
	q. 
	3 – ph watt meters
	10
	
	

	
	r. 
	VOM multi meters
	2
	
	

	
	s. 
	Power supply modules
	2
	
	

	
	t. 
	Power electric trainers
	2
	
	

	
	u. 
	DC motor controllers
	2
	
	

	
	v. 
	 Ac motor controllers
	2
	
	

	
	w. 
	Dual Channel oscilloscopes
	4
	
	

	
	x. 
	Gauss meters
	4
	
	

	3.
	Measurement. Instrumentation and Control
	
	
	

	
	a
	DC servo systems
	2
	
	

	
	b
	Digital adds
	2
	
	

	
	c
	Inst & Xder kits
	2
	
	

	
	d
	Robot trainers
	1
	
	

	
	e
	Fluid level control trainers
	1
	
	

	
	f
	Temperature control trainer 
	6
	
	

	
	g
	Dual channel oscilloscopes
	4
	
	

	
	h
	Function generators
	4
	
	

	
	i
	VOM multi meters
	4
	
	

	
	j
	Strip chart records
	4
	
	

	
	k
	Computer
	4
	
	

	4.
	Basic Circuits
	
	
	

	
	a. 
	VOM analog multimeters
	4
	
	

	
	b. 
	VOM digital multimeters
	4
	
	

	
	c. 
	DC voltmeters
	4
	
	

	
	d. 
	DC ammeters
	4
	
	

	
	e. 
	AC\DC volt meter
	4
	
	

	
	f. 
	AC/DC ammeters
	4
	
	

	
	g. 
	E/M watt meters
	4
	
	

	
	h. 
	AC ammeters
	4
	
	

	
	i. 
	Current transformers
	4
	
	

	
	j. 
	Digital voltmeters
	4
	
	

	
	k. 
	3 – ph R load units
	1
	
	

	
	l. 
	3 – ph C load units
	1
	
	

	
	m. 
	3 – ph L load units
	1
	
	

	
	n. 
	Dual channel oscilloscopes
	4
	
	

	
	o. 
	Function generators
	4
	
	

	
	p. 
	Impedance bridge
	6
	
	

	
	q. 
	Harmonic analyzers
	4
	
	

	
	r. 
	Computer
	4
	
	

	5.
	a. 
	Power System Engineering

(5 – 20) KW small hydro generating plant complete with hydraulics, mechanical and civil structures, equipment, control panels, accessories and spares

                          OR

     A hydrogenating plant simulator for study purpose with reasonable degree of hardware simulation depicting all essential operating, control, protection and maintenance features of a small hydropower plant.
	1
	
	

	
	b. 
	11KV switch board 400 Amp with two O.C.B's Transformer protection and control panel. Rural feeder with Auto Reclosing Spares translate protection system
	1
	
	

	
	c. 
	Step up transformer 380/11000 volt 3 phase 200 KVA complete with Bucholz relay & spares.
	1
	
	

	
	a. 
	11 KV 350 MVA 400 Amp ring main unit with cable oil switch. 11KV fuse unit and spare fuses.
	1
	
	

	
	b. 
	Governor & Diesel engine generator demonstration equipment
	1
	
	

	
	c. 
	High voltage indicator set. avometers. hand tools.
	1
	
	

	
	d. 
	Secondary injection test set.
	2
	
	

	
	e. 
	Primary injection test set
	1
	
	

	
	f. 
	50 KV. D. C cable test set
	1
	
	

	
	g. 
	Insulating oil B. D. test set.
	1
	
	

	
	h. 
	U/G cable tracing outfit
	1
	
	

	
	i. 
	Oil Treatment Plant and Spares
	1
	
	

	
	j. 
	Tachometers, current transfers
	1
	
	

	
	k. 
	Transformer winding temp prot.
	1
	
	

	
	l. 
	Line earthling  equipment
	1
	
	


3. Electronics and Communication Engineering
	S. No.
	List of Equipment
	Nos.
	Remarks

	
	
	Required
	Available
	

	1.
	Electronics Engineering
	
	
	

	
	Dual  trace analog oscilloscope, 20 MHz
	
	
	

	
	a. 
	Function generator
	5
	
	

	
	b. 
	Pulse generator
	5
	
	

	
	c. 
	Frequency counter, 10 Hz to 100 Mhz
	5
	
	

	
	d. 
	Digital Multi meter
	5
	
	

	
	e. 
	Power supply dual output
	5
	
	

	
	f. 
	 Computer
	5
	
	

	
	g. 
	Decade resistance
	5
	
	

	
	h. 
	Decade capacitance
	5
	
	

	
	i. 
	 Curve tracer
	2
	
	

	
	j. 
	 Electronics trainer
	5
	
	

	
	k. 
	Digital logic trainer
	5
	
	

	2.
	Advanced Electronics
	
	
	

	
	a. 
	Computers
	10
	
	

	
	b. 
	Dual trace analog oscilloscope, 30 MHz
	5
	
	

	
	c. 
	X – Y position trainer
	2
	
	

	
	d. 
	Solid stage logic trainer
	2
	
	

	
	e. 
	Robotic trainer
	2
	
	

	
	f. 
	Electronics trainer
	5
	
	

	
	g. 
	Transducer trainer
	5
	
	

	
	h. 
	Microprocessor trainer
	5
	
	

	
	i. 
	Control trainer
	2
	
	

	
	j. 
	 Spectrum analyzer
	2
	
	

	3.
	Electromagnetic & Microwave
	
	
	

	
	a. 
	Complete microwave trainer
	5
	
	

	
	b. 
	Dual trace analog oscilloscope, 20 MHz
	5
	
	

	
	c. 
	Computer
	5
	
	

	
	d. 
	power supply, UPS
	5
	
	

	
	e. 
	Function/ sweep generator
	5
	
	

	
	f. 
	Frequency counter (5 Hz to 30 MHz) 
	2
	
	

	
	g. 
	 True RMS voltmeter
	5
	
	

	
	h. 
	 RF signal generator (up to 300 MHz) 
	5
	
	

	
	i. 
	power supply units 220 V AC/0 – 30 V DC, 10 A
	5
	
	

	
	j. 
	Multi meter
	5
	
	

	
	k. 
	 Spectrum analyzer
	2
	
	


	4.
	Communication
	
	
	

	
	a. 
	Complete microwave trainer
	5
	
	

	
	b. 
	Analog dual trace oscilloscope, 50 MHz
	3
	
	

	
	c. 
	Antenna trainer
	3
	
	

	
	d. 
	Fiber optics experiment kit
	5
	
	

	
	e. 
	 C – band satellite dish and receiver
	1
	
	

	
	f. 
	Analogue communication trainer
	5
	
	

	
	g. 
	Functions/sweep generator
	5
	
	

	
	h. 
	Frequency counter (5 Hz to 300 MHz ) 
	2
	
	

	
	i. 
	True RMS voltmeter
	5
	
	

	
	j. 
	RF signal generator (up to 300 MHz)
	5
	
	

	
	k. 
	Power supply units 220V AC/ 0 - 30 V DC, 10A
	5
	
	

	
	l. 
	Digital Communications trainer
	3
	
	

	
	m. 
	Optical communication trainer
	3
	
	

	
	n. 
	Multi meter
	5
	
	

	
	o. 
	Telephone exchange trainer with accessories
	1
	
	

	
	p. 
	Spectrum analyzer
	2
	
	

	5.
	Printed Circuit Board
	
	
	

	
	a
	Circuit board production machine 
	1
	
	

	
	b
	 Computer
	1
	
	

	
	c
	Planting machine/Tank
	1
	
	

	
	d
	Accessories for main circuit board production machine
	Lot
	
	

	6.
	Project Work (Optional) 
	
	
	

	
	a. 
	High frequency spectrum analyzer
	1
	
	

	
	b. 
	Low frequency spectrum analyzer 0 – 15 MHz
	1
	
	

	
	c. 
	Electronic multi meter, precision type
	1
	
	

	
	d. 
	Precision power supply
	1
	
	

	
	e. 
	RF signal level strength meter
	1
	
	

	
	f. 
	Frequency counter.
	1
	
	

	
	g. 
	15 – channel logic analyzer
	1
	
	

	
	h. 
	 4-channel 100 MHz oscilloscope 
	1
	
	

	
	i. 
	 Dual channel 100 MHz digital oscilloscope
	1
	
	

	
	j. 
	 DVM
	1
	
	

	
	k. 
	 Curve tracer
	1
	
	

	
	l. 
	 Unix workstation with mentor graphics, matlab, C lab view, H spice soft wares
	1
	
	

	
	m. 
	 Parameter analyzer
	1
	
	

	
	n. 
	 RLC bridge meter
	1
	
	


4. Mechanical Engineering
	S. No.
	Laboratory / List of Equipment
	Nos.
	Remarks

	
	
	Required
	Available
	

	1.
	Thermodynamics & Heat Engineering 
	
	
	

	
	a. 
	Mechanical equivalent of heat apparatus
	1
	
	

	
	b. 
	Temperature measurement bench
	1
	
	

	
	c. 
	Air compressor test unit
	1
	
	

	
	d. 
	Refrigeration demonstration unit
	1
	
	

	
	e. 
	Absorption refrigeration
	1
	
	

	
	f. 
	Air conditioning unit
	1
	
	

	
	g. 
	Thermal conductivity unit
	1
	
	

	
	h. 
	Engine test bed and dynamometer
	1
	
	

	
	i. 
	Thermal radiation apparatus
	1
	
	

	
	j. 
	Heat conduction apparatus
	1
	
	

	
	k. 
	Heat exchanger unit
	1
	
	

	
	l. 
	Free and forced convection apparatus
	1
	
	

	
	m. 
	Boiling heat transfer apparatus
	1
	
	

	
	n. 
	Solar thermal panel experimental unit
	1
	
	

	
	o. 
	Photovoltaic panels study unit
	1
	
	

	
	p. 
	Wind energy rig
	1
	
	

	2
	Fluid Mechanics and Fluid Machines
	
	
	

	
	a. 
	Hydraulic bench
	1
	
	

	
	b. 
	Hydrostatic pressure measuring unit
	1
	
	

	
	c. 
	Flow meter demonstration
	1
	
	

	
	d. 
	Flow visualization apparatus
	1
	
	

	
	e. 
	Bernouli's theorem demonstration kit
	1
	
	

	
	f. 
	Impact of jet
	1
	
	

	
	g. 
	Energy loss in pipes & bends
	1
	
	

	
	h. 
	Pelton turbine demonstration
	1
	
	

	
	i. 
	Francis turbine demonstration
	1
	
	

	
	j. 
	Pressure measurement bench
	1
	
	

	
	k. 
	Centrifugal pump test
	1
	
	

	
	l. 
	Air flow studies in piping
	1
	
	

	3.
	Mechanics of Solid
	
	
	

	
	a. 
	Torsion testing machine
	1
	
	

	
	b. 
	Beam bending test apparatus
	1
	
	

	
	c. 
	Thin cylinder apparatus
	1
	
	

	
	d. 
	Load unit assembly
	1
	
	

	
	e. 
	Column behavior and buckling apparatus
	1
	
	

	
	f. 
	Mono cooler microscope
	1
	
	

	
	g. 
	Metalograph
	1
	
	

	
	h. 
	Grinder – polisher
	1
	
	

	
	i. 
	Micro hadrness tester
	1
	
	

	
	j. 
	Metalographic sample
	1
	
	

	
	k. 
	Fatigue machine
	1
	
	

	 4.
	Mechanism and Machine Dynamics
	
	
	

	
	a. 
	Mechanical speed governor 
	1
	
	

	
	b. 
	Vibration measurement system
	1
	
	

	
	c. 
	Balancing apparatus
	1
	
	

	
	d. 
	Shaft whirl apparatus
	1
	
	

	
	e. 
	Oscilloscope
	1
	
	

	
	f. 
	Multimeter
	1
	
	

	5.
	Instrumentation, Control and Measurement
	
	
	

	
	a. 
	Transducers and instrumentation kit
	1
	
	

	
	b. 
	Static pressure transducers calibration apparatus
	1
	
	

	
	c. 
	Periodic signals instrumentation
	1
	
	

	
	d. 
	Temperature and air flow measurement apparatus
	1
	
	

	
	e. 
	Pneumatic control
	1
	
	

	
	f. 
	Hydraulic control system
	1
	
	

	
	g. 
	Simulation study of feedback system unit
	1
	
	


Note :- 1. 
Experimental setup in each laboratory should cover all the experiments as laid down 

in detailed syllabus of respective university

2.
List of laboratory and lab-equipment will be added depending upon the requirement of detailed syllabus of the university.
5.   Computer and IT Engineering
Requirement of Computer Laboratories have been dealt under section 6. Course of Studies also contains courses related to electronics and communication engineering. The laboratories must be available as per the list of electronics engineering so that all the laboratory work can be conducted in the college.

The college shall maintain necessary softwares to conduct experiments as per the requirements of the curricula of concerned university. Such software includes but not limited to GIS software , data mining softwares, data warehousing softwares , Enterprise Recourse Planning software , software development tools etc.

C. Computer Facility

1. Students intake in computer and related faculty = …………………….nos.
2. Annual computer  required = 50 % of above = …………….nos.
Student intake in non computer faculty = ………….nos.
Computer required = 10 % of above = ……………

Total Computer required = 1+2 = …………….sets

	S. No.
	Description of lab
	Computers
	Remarks

	
	
	Required
	Available
	

	1
	Basic computer Laboratory
	
	
	

	2
	Advanced Laboratory
	
	
	

	3
	Others
	
	
	

	4
	
	
	
	

	5
	
	
	
	

	6
	
	
	
	

	7
	
	
	
	

	8
	
	
	
	

	9
	
	
	
	

	10
	
	
	
	

	
	Total
	
	
	


D. Library books + Journals

D.1 Books (Before starting first semester classes)
	S. No.
	Description of Books
	Number of volume
	Remarks

	
	
	Required
	Available
	

	1
	Each Branch of engineering
	500
	
	

	2
	Mathematics
	500
	
	

	3
	Physics , Chemistry, English and Management
	700
	
	


D.2 Yearly addition of books

	S. No.
	Description of Books
	Number of volume
	Remarks

	
	
	Required
	Available
	

	1
	Each Branch of engineering
	1 book / student admitted
	
	

	2
	Mathematics, Physics , Chemistry, English and Management
	5.2 book / student admitted in the college
	
	


D.3 Journals

	S. No.
	Description of Journals
	Number of volume
	Remarks

	
	
	Required
	Available
	

	1
	Each Branch of engineering

1. National journals

2. International
	3

5
	
	

	2
	Mathematics , Physics, Chemistry, English and management

1. National Journal

2. International
	3

5
	
	


E. Requirement of Furniture

	S.No.
	Item
	Furniture

	
	
	Required
	Available

	1.
	Class rooms and Tutorial rooms

Student desks & seats
	To accommodate max. class strength in all the rooms
	

	
	Table & chair for Teacher
	1 set for each room
	

	
	Chalk – Board
	1 of size2.5 m x lm for each room
	

	2.
	Drawing Halls
	
	

	
	Drawing Tables & Stools
	1 set per student class strength in all halls
	

	
	Table & Chair for Teachers 
	1 long table & 2 chairs
	

	
	Chalk - Board
	1 of size 3.0 m x 1m each hall
	

	3.
	Laboratories 
	
	

	
	Student work benches with stools
	Set of work bench to accommodate 4 students with 4 stools for the maximum batch strength in all laboratories excepting chemistry Lab
	

	
	Steel Almirah
	1 per lab
	

	
	Storage racks
	As required
	

	
	Chalk board
	1 of size 3.0 m x 1m in each laboratory 
	

	
	Tables & Chairs for Teacher
	1 Table and 2 Chairs per lab.
	

	4.
	Computer Center
	
	

	
	Student Tables & stools
	1 Tables and  a stool for each terminal.
	

	
	Teacher's Table and Chair
	1 Tables & 2 Chairs
	

	
	Steel Almirah
	2
	

	5.
	Workshop
	
	

	
	Work benches
	1 for 2 students for maximum batch size
	

	
	Steel Almirah
	1 per shop
	

	
	Tool storage racks
	As required
	

	
	Chalk Board
	1 of size 1 m x 1.5 m in each shop
	

	
	Table and chair for Teachers
	Set of 1 Table & 2 chairs
	

	
	Furniture for Technical Supporting Staff
	1 Table and 3 Stools I each shop
	

	6.
	Library
	
	

	
	Reader's Tables and Chairs
	1 set per reader for the capacity of the reading hall
	

	
	Book Racks
	Double faced racks to accommodate 4200 Books initially
	

	
	Reference Shelves
	6 almiralhs with glazed shutters
	

	
	Periodicals stands
	Rack with display & storage shelves as per needed
	

	
	Catalogue cabinets
	Each with 4 cataloguing trays as per need
	

	
	Furniture for Librarian
	1 Table, 3 Chairs and 1 Filing  Cabinet
	

	
	Furniture for Assistants Librarian and Cataloguers
	1 set of Table & Chairs for each person
	

	
	Notice Boards
	2
	

	7.
	Instructional Resource Centre
	
	

	
	Tables
	6
	

	
	Chairs
	8
	

	
	Stools
	2
	

	
	Almirahs
	2
	

	8.
	Reception Lounge
	
	

	
	Tables Chairs
	1 set
	

	
	Sofa set with Centre Table
	1 set
	

	9
	Health Clinic
	
	

	
	Table
	1 for Medical Officer
	

	
	Chairs
	1 for Medical Officer & 1 for each
	

	
	Examination table
	Para medicals
	


F. Faculty Requirement

 To maintain teacher student ration 1:10 (Minimum 50 % to be full time dedicated teachers)
	S. No.
	Description
	Number of faculty
	Remarks

	
	
	Required
	Available
	

	1
	Department of Science + Humanities

1. Professor

2. Associate professor

3. Assistant professor

4. Junior professor
	1

2

….

…..
	
	

	2
	Department of Engineering

1. Professor

2. Associate professor

3. Assistant professor

4. Junior professor
	1

2

…..

…..
	
	

	3
	Department of ………..

1. Professor

2. Associate professor

3. Assistant professor

4. Junior professor
	1

2

….

….
	
	

	4
	Department of ……………

1. Professor

2. Associate professor

3. Assistant professor

4. Junior professor
	1

2

…..

….
	
	


G. Workshop Staff

	S. No.
	Stop
	Foreman / Instructor
	Assistant Instructor
	Skilled Assistant
	Attendant Helper

	
	
	Req
	Avai
	Req
	Avai
	Req
	Avai
	Req
	Avai

	1
	Machine shop
	1
	
	2
	
	1
	
	1
	

	2
	Fitting Bench work and sheet metal
	1
	
	1
	
	1
	
	1
	

	3
	Welding shop
	1
	
	1
	
	1
	
	1
	

	
	Total
	3
	
	4
	
	3
	
	3
	


  H. Laboratory Staff

	S. No
	Lab Description
	Senior / Junior Technician Lab Technician
	Skilled Asst . La Assistant
	Lab attendant / Helper

	
	
	Req.
	Avai.
	Req.
	Avai
	Req
	Avia

	1
	Physics Laboratory
	1
	
	1
	
	1
	

	2
	Chemistry Laboratory
	1
	
	1
	
	1
	

	3
	Civil Engineering
	2
	
	2
	
	1
	

	4
	Mechanical Engineering
	2
	
	2
	
	1
	

	5
	Electrical Engineering
	2
	
	2
	
	1
	

	6
	Electronics Engineering
	2
	
	2
	
	1
	

	7
	Computer science and Engineering
	2
	
	2
	
	1
	

	8
	Computer Center
	1
	
	1
	
	1
	

	
	Total
	13
	
	13
	
	8
	


I. Library Staffs
	S. No.
	Description of Staff
	Number of Staff
	Remarks

	
	
	Required
	Available
	

	1
	Sr. Librarian / Librarian
	1
	
	

	2
	Assistant librarian
	2
	
	

	3
	Library  assistant
	4
	
	

	4
	 Library Helpers
	1
	
	

	
	Total
	8
	
	


J. Maintenance Staffs
	S. No.
	Description of Staff
	Number of Staff
	Remarks

	
	
	Required
	Available
	

	1
	Maintenance Engineering
	1
	
	

	2
	Maintenance Supervisor
	2
	
	

	3
	Maintenance assistant
	4
	
	

	4
	Helpers
	4
	
	

	
	Total
	10
	
	


K. Reprographic Staffs
	S. No.
	Description of Staff
	Number of Staff
	Remarks

	
	
	Required
	Available
	

	1
	Draft person ( Civil and mechanical
	2
	
	

	2
	Graphic Artist
	1
	
	

	3
	Audiovisual technician
	1
	
	

	
	Total
	4
	
	


L. Health Clinic Staffs
	S. No.
	Description of Staff
	Number of Staff
	Remarks

	
	
	Required
	Available
	

	1
	Medical officer / Doctor
	1
	
	

	2
	Male attendant
	1
	
	

	3
	Female attendant
	1
	
	

	4
	Helpers
	1
	
	

	
	Total
	4
	
	


M. Administrative Staffs
	S. No.
	Description of Staff
	Number of Staff
	Remarks

	
	
	Required
	Available
	

	1
	Administrative officer
	1
	
	

	2
	Asst. administrative officer
	1
	
	

	3
	Finance / Account officer
	1
	
	

	4
	Sr. office secretary / P.A. to principal
	1
	
	

	5
	Office secretary
	1 in each department
	
	

	6
	Accountants
	2
	
	

	7
	Assistants ( 1 for 100 students)
	14
	
	

	8
	Junior assistants ( 1 for 100 students)
	14
	
	

	9
	Store keeper
	1
	
	

	10
	Assistant store keeper
	1
	
	

	11
	Printing duplicating assistant
	1
	
	

	12
	Bus driver , car driver
	2
	
	

	13
	Helpers : ( 1 for each department + Library + placement cell + Computer + Offices)
	14
	
	

	14
	* Guards as required ( 2 for 100 students)
	7
	
	



* Desirable

Building Status
	Building No./Name (if any)
	Storey
	Floors
	Total Area
	Total No. of Rooms
	Remarks

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


Room Details 
	Room No; Name
 (if any)
	Dimensions (ft.)
	Area (ft.)
	Purpose

Theory/Tutorial/Drawing Hall
	Remarks

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


Books Details

	S.No.
	Programme/subject
	Number of Books
	Remarks

	1
	…………………………………. Engg. Programme
	
	

	2
	…………………………………. Engg. Programme
	
	

	3
	…………………………………. Engg. Programme
	
	

	4
	…………………………………. Engg. Programme
	
	

	5
	…………………………………. Engg. Programme
	
	

	6
	…………………………………. Engg. Programme
	
	

	7
	Mathematics
	
	

	8
	Physics
	
	

	9
	Chemistry
	
	

	10
	Humanities
	
	

	11
	Social Science
	
	

	12
	Management
	
	

	13
	
	
	

	14
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


Full-time faculty Details

	S.N.
	Name
	Qualification
	Past teaching experience (year/month)
	Appointment Date
	Ref. No. of appointment letter
	Selection Procedure

Open/
Other

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	


Staff Details

	S.N.
	Name
	Qualification
	Appointment Date
	Ref. No. of appointment letter

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


Part-time faculty Details

	S.N.
	Name
	Qualification
	Agreement Date
	Teaching Experience
	Parent Organization

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


Annex A: Formates for information collection

Land Details
	Plot No
	Location
	Area (R.A.P.D)
	Purchased/Leased
	When (Date)
	Lease Period(if leased)
	Remarks

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	


PAGE  
27

