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The order of the laboratory classes conducting

During the study of the course the instructors of the department familiarize the students with the plans of conducting laboratory classes, the rules for labor protection in the laboratory, organization of working time and the procedure for conducting laboratory work, drawing the reports of completed of laboratory classes i.e.
Considerable attention must be paid to the study of the peculiarities of work in the laboratory, elements of scientific research during laboratory classes. The first lesson ends with a safety briefing. It must be written in a special journal.
During preparing for the laboratory classes, each student must have profound knowledge of the safety rules when handling the equipment and be able to provide first aid to his coworkers in the event of an injury or electric shock.
Students obtain biggest effect from laboratory classes in the case of work with a team of 3 to 6 people. The division of the academic group into the brigade has to be carried out during the first class. At the same class students receive methodical literature and a list of recommended literature as well. Until the next laboratory class students must prepare themselves in advance and individually. They should familiarize themselves with the relevant sections of the course, study the methodological guidelines, write down the purpose of the work in the practice book and prepare the appropriate tables for the records and calculation data.
Reports on laboratory classes must be recorded in the practice book. On the cover of the practice book one must write his/her name and initials, as well as the faculty, course, academic group.
Before the beginning of a laboratory class, the teacher has to check the execution of previous classes’ reports, and the quality of preparing of the students for the current class. Unripe students are not allowed to work in the laboratory.
Experimental studies are conducted by students fully in accordance with the methodological recommendations given by the teacher.
After completion of the laboratory studies the obtained results should be shown to the instructor. If the results of the experiments are considered unsatisfactory, the laboratory class should be repeated. After the work is completed, the workplace should be prepared to the next classes. The team must gently remove tools and appliances.

Processing of experimental and calculation data can be performed in the laboratory or partly at home.
The execution of the reports should be made taking into account the requirements of the approved standards.

The reports are individually defended by each student during the subsequent laboratory classes, during consultations or in the hours that are scheduled for independent work.

Missed laboratory work must be carried out in accordance with the schedule and in agreement with the instructor who conducts the classes.
Part One
Conveying Machines
Belt Conveyor
Subject: the study and parameters calculation of a belt conveyor.

Purpose: to study the structure and peruse of the belt conveyors operating principle; to determine the main parameters of the conveyor (productivity, length of transportation, speed of the load).

Order of execution:
1. Draw up the scheme of the belt conveyor offered by the instructor for studying. Show main parts of the conveyor

2. Thoroughly study the proposed laboratory installation and perform measurements of structural dimension and set them into the table:
	Parameter name
	Notation
	Unit of measurement
	Value
	Note

	Structural elements

	Width of the belt
	В
	m
	
	measure

	Thickness of the belt
	δ
	mm
	
	measure

	Length of the belt
	l
	m
	
	measure

	Diameter of the drive drum
	dδ1
	m
	
	measure

	Diameter of the tension drum
	dδ2
	m
	
	measure

	Diameter of the supporting rollers
	dρ
	m
	
	measure

	Diameter of the deflecting drum
	dδ3
	m
	
	measure

	Drive

	Rated speed of the engine
	ωen
	rad/s
	
	determine by observation

	Gear box ratio
	Ug.b.
	
	
	calculate

	Reduction ratio of the chain drive
	Uch
	
	
	calculate

	Reduction ratio of the belt drive
	Ub
	
	
	calculate

	Number of teeth of the chain drive sprocket
	z1
	
	
	count

	Number of teeth of the chain driven sprocket
	z2
	
	
	count

	Diameter of the drive sheave of the belt drive
	d1
	m
	
	measure

	Diameter of the driven sheave of the belt drive
	d2
	m
	
	measure

	General drive ratio
	U
	
	
	calculate

	Angular rate
	ω1
	rad/s
	
	calculate

	Main conveyor characteristics

	Lineal speed of the belt
	V
	m/s
	
	measure

	Specific gravity of the material to convey*
	γ
	kg/m3
	
	in appen-dices

	Conveyor productivity
	Q
	kg/s
	
	calculate


*Instructor suggests the material to convey
2. Make conclusions about the design of the belt conveyor elements, which is considered during the laboratory class (the belt tension method, the complexity of the drive, adjusting of the belt, unloading of the belt conveyor etc.). 
3. Make the draft of the belt ends joint

4. Show the result of calculations of conveyor productivity
Laboratory class conclusions with suggestions about improvement of belt conveyors operation:

__________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Defended:______________________

Accepted:______________________
Screw Conveyor
Subject: the study and parameters calculation of a screw conveyor.

Purpose: to study the structure and peruse of the screw conveyors operating principle; to determine the main parameters of the conveyor (productivity and power of the conveyor’s drive).

Order of execution:

1. Draw up the kinematic scheme of the screw conveyor offered by the instructor for studying. Show main parts of the conveyor.

2. Learn the screw conweyor structure and set its main charackteristics to the table above.
	Parameter name
	Notation
	Unit of measurement
	Value
	Note

	Structural elements

	Type of the screw
	-
	-
	
	determine by observation

	Direction of the screw
	-
	-
	
	determine by observation

	External diameter of the screw
	D
	m
	
	measure

	Pitch of the screw
	ρ
	m
	
	measure

	Length of the screw
	L
	m
	
	measure

	Number of bearings
	-
	-
	
	count

	Number of intermediate bearings
	-
	-
	
	count

	Diameter of the shaft
	d
	m
	
	measure

	Drive

	Engine power rating
	Pr
	kWt
	
	determine by observation

	Rated speed of the engine
	ωen
	rad/s
	
	determine by observation

	Reduction ratio of:

· gear box
· belt drive
	U
	-
	
	calculate

	Main conveyor characteristics

	Specific gravity of the material to convey*
	γ
	kg/m3
	
	in appen-dices


	Rate speed of the screw
	ωsc
	rpm
	
	calculate

	Critical rate speed of the screw
	ωcr
	rpm
	
	calculate

	Filling coefficient of the interturn space
	ψ
	-
	
	determine

	Coefficient which take into account the reducing of productivity caused by space between screw and the cover
	c
	-
	
	determine

	Conveyor inclination
	β
	deg
	
	determine

	Coefficient which take into account the reducing of productivity caused by the conveyor inclination
	c0
	-
	
	determine

	Conveyor productivity
	Q
	kg/s
	
	calculate


*Instructor suggests the material to convey
3. Make an esquisse of screw disc with measures
4. Draw conclusions with the result of the experiments (advantages and disadvantages of screw conveyors)

5. Show the result of calculations of conveyor productivity
Laboratory class conclusions with suggestions about improvement of screw conveyors operation:

__________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Defended:______________________

Accepted:______________________
Bucket Conveyor
Subject: the study and parameters calculation of a bucket conveyor.

Purpose: to study the structure and main elements of the bucket conveyors loading and unloading methods; to determine the main parameters of the conveyor.

Order of execution:

1. Draw up the kinematic scheme of the bucket conveyor offered by the instructor for studying. Show main parts of the conveyor.

2. Subscribe the bucket conveyor construction (type of the pulling element, type of the bucket, type of the tension unit, type of the loading, elements of the drive i.e.)

3. Make an esquisse of a bucket with dimensions

4. Determine the main construction parameters of the bucket conveyor and fill the table above.
	Parameter name
	Notation
	Unit of measurement
	Value
	Note

	1
	2
	3
	4
	5

	Structural elements

	Width of the belt
	В
	m
	
	measure

	Thickness of the belt
	δ
	mm
	
	measure

	Diameter of the drive drum
	d
	m
	
	measure

	Volume of a bucket
	і
	m3
	
	calculate

	Bucket step
	a
	m
	
	measure

	Filling coefficient
	ψ
	-
	
	select

	Drive

	Rated speed of the geared motor
	ω
	rad/s
	
	determine by observation


Continuation of the table

	1
	2
	3
	4
	5

	Diameter of the drive-shaft
	D
	mm
	
	measure

	Engine power rating
	P
	kWt
	
	determine by observation

	Main conveyor characteristics

	Height of conveying
	H
	m
	
	measure

	Length of conveying
	L
	m
	
	measure

	The angle of conveyor inclination
	α
	deg
	
	calculate

	Specific gravity of the material to convey*
	γ
	kg/m3
	
	in appen-dices


*Instructor suggests the material to convey
5. Calculate the main parameters of the bucket conveyor and fill the table above.
	Parameter name
	Unit of measurement
	Formula
	Value

	Rate speed of the drive-shaft
	rad/s
	ω=πn/30
	

	Linear speed of the belt
	m/s
	v=Dω/2
	

	Pole distance
	m
	ρ=g/ω2
	

	Unloading method
	-
	-
	

	Productivity of the conveyor
	kg/s
	Q=ψ γ і v/a
	

	Energy-output ratio
	-
	Ке=360 Р/(QL)
	


Calculations:

6. Show schemes of the loading and unloading of the bucket conveyors.
	loading scheme
	unloading scheme

	
	


Laboratory class conclusions with suggestions about improvement of bucket conveyors operation:

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Defended:______________________

Accepted:______________________
Part Two
Hoisting Machines
Ropes, Block-And-Tackles
Subject: the study and parameters calculation of ropes and block-and-tackles.

Purpose: to study the structure and main elements of the ropes and block-and-tackles; their main parameters.

Order of execution:

1. Draw the esquisses of the chains and ropes.
	Welded chain esquisse
	Plate chain esquisse
	Steel-wire rope esquisse
(cross section)

	
	
	


2. Write down main characteristics of ropes and chains which are proposed by instructor.
	
	Welded chain
	Plate chain
	Steel-wire rope

	Notation by the standart
	
	
	

	Step of a chain, diameter of rope, mm
	
	
	

	Failing load, H
	
	
	

	Mass per unit length, kg/m
	
	
	


3. Draw the block-and-tackle diagram that proposed by the instructor (straight-line diagram); show the forces.
	Parts of rope line: 
	Type of block-and-tackles: single or double

	


4. Determine the biggest force in the drive line of the block-and-tackle which is caused by the weight of load Q.
Calculations:

5. Conduct an experimental study on the determination of the force in the drive line that is caused by the weight of the load. Determine the efficiency of the block-and-tackle.
Calculations:

Laboratory class conclusions with suggestions about improvement of block-and-tackles’ schemes, recommendations on enhancement of the drives i.e.:

____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Defended:______________________

Accepted:______________________
Telpher
Subject: the study and parameters calculation of telphers.

Purpose: to study the kinematic scheme and main elements of the telphers; their main parameters.

Order of execution:

1. Draw the laboratory installation and show the main elements.

2. Draw the kinematic scheme of the telpher and show the main structural elements.

3. Draw the scheme of the hook assembly and specify its elements.
4. Fill the table below

	Parameter name
	Notation
	Unit of measurement
	Value
	Note

	Telpher movement along 
an I-beam
	s
	m
	
	measure with tapeline

	Duration of the telpher movement
	t
	s
	
	measure with timer

	The telfer speed
	v
	m/s
	
	calculate

	Diameter of the telfer wheel
	d
	m
	
	measure with beam compass

	Reduction ratio of the telfer drive
	U
	
	
	calculate

	The number of teeth of the drive gear wheel
	z1
	-
	
	count

	The number of teeth of the driven gear wheel
	z2
	-
	
	count

	Reduction ratio of the exposed drive
	Uex
	-
	
	calculate

	Reduction ratio of the enclosed drive
	Uen
	-
	
	calculate

	Maximum load-lifting capacity
	Qmax
	kN
	
	determine by a hook

	The number of the hook
	-
	-
	
	determine by a table in the laboratory


5. Make a blueprint of the hook; specify main measures according to the standart.

Laboratory class conclusions with suggestions about improvement of telphers:

_______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Defended:______________________

Accepted:______________________
Jacks
Subject: the study and parameters calculation of jacks.
Purpose: to study the kinematic scheme and main elements of the jacks; their main parameters.

Order of execution:

1. Draw the kinematic scheme of the jacks and show the main structural elements.
	rack jack
	screw jack

	hydraulic jack
	pneumatic jack


2. Calculate the load-lifting capacity of the hydraulic jack. In calculation it is nessesary to take into account that allowable pressure in the hydraulic system is equal to 10 MPa.

Calculations:
3. Calculate the load-lifting capacity of the rack and the screw jacks. In calculation it is nessesary to take into account that allowable force of a worker is equal to 150…200 N.

Calculations of rack jack:

Calculations of screw jack:

5. Fill the table.

	Engineering data of jacks
	Rack jack
	Screw jack
	Hydraulic jack

	Model of the jack
	
	
	

	Calculated load-lifting capacity, Н
	
	
	

	Theoretically allowable load-lifting capacity, Н
	
	
	

	Pillar travel, mm
	
	
	

	Force on the lever, H
	
	
	

	Efficiency, %
	
	
	


6. Fill the table with suggestions about force gain for all the types of the jacks.
	Types of the jacks
	Suggestions

	Rack jack
	

	Screw jack
	

	Hydraulic jack
	


Laboratory class conclusions about design of the jacks, their reliability, operational safety, maintainability:

_______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Defended:______________________

Accepted:______________________
Part Three
Manual Machines
Manual Machines
Subject: the study and parameters calculation of manual machines.
Purpose: to study the manual machines that are used in construction operations; their main parameters.

Order of execution:

1. Write down main elements of manual machines (use their instructions). Fill the table.
	Manual machine
	Type
	The list of the main elements

	Electric 
hammer
	
	

	Angle 
grinder
	
	

	Screwdriver
	
	

	Circular

saw
	
	

	Multi

tool
	
	

	Heat 
gun
	
	


2. Fill the table and point the construction operations, where manual machines may be used.
	Manual machine
	Type
	The list of the construction operations

	Electric 
hammer
	
	

	Angle 
grinder
	
	

	Screwdriver
	
	

	Circular

saw
	
	

	Multi

tool
	
	

	Heat 
gun
	
	


3. Write down the main parameters of manual machines. Fill the table.
	Parameter
	Unit
	Value of feature

	Electric hammer

	Voltage
	V
	

	Power output
	Wt
	

	No-load speed
	min-1
	

	Impact energy
Hammerdrilling
Chiselling
	J

J
	

	Maximum drilling range in: 

Steel
Wood
Concrete
	mm

mm

mm
	

	Sound (noise) power
	dB
	

	Weight
	kg
	

	Angle grinder

	Voltage
	V
	

	No-load/rated speed
	min-1
	

	Power output
	Wt
	

	Wheel diameter
	mm
	

	Sound (noise) power
	dB
	

	Weight
	kg
	

	Screwdriver

	Voltage
	V
	

	Battery Type
	-
	

	Power output
	Wt
	

	Max. torque (hard/soft)
	Nm
	

	Chuck capacity
	mm
	

	Maximum drilling capacity

Wood
Metal
	mm

mm
	

	No-load speed

1st gear 
2nd gear
	min-1
min-1
	

	Weight (without battery pack)
	kg
	

	Circular saw

	Max power out
	Wt
	

	Bevel stops
	°
	

	Bevel capacity
	°
	

	Depth of cut at 45°
	In/Cm
	

	Depth of cut at 90°
	In/Cm
	

	Blade diameter
	In/Cm
	

	Weight
	kg
	

	Multi tool

	Power
	Wt
	

	Oscillation per minute
	min-1
	

	Oscillation angle, left/right
	°
	

	The noise level under working
	dB
	

	Overall length
	mm
	

	Net weight
	kg
	

	Heat gun

	Power input
	Wt
	

	Air flow
	l/min
	

	Temperature range
	°C
	

	Weight
	kg
	


4. Fill the table with suggestions about manual machines safe operation.
	Manual machine
	Type
	The list of the suggestions about manual machines safe operation

	Electric 
hammer
	
	

	Angle 
grinder
	
	

	Screwdriver
	
	

	Buzz
saw
	
	

	Multi

tool
	
	

	Heat 
gun
	
	


5. Use manual machines: to broke the concrete piece, to cut a piece of wood, to fasten two pieces of wood, to cut the piece of metal etc.
6. Fill the table with suggestions about ease of manual machines operation.

	Manual machine
	Type
	The list of the suggestions about ease of manual machines operation

	Electric 
hammer
	
	

	Angle 
grinder
	
	

	Screwdriver
	
	

	Buzz
saw
	
	

	Multi

tool
	
	

	Heat gun
	
	


Laboratory class conclusions about design of the manual machines, their reliability, operational safety, maintainability:

_______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Defended:______________________

Accepted:______________________
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