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1. EXECUTIVE SUMMARY 

  



 
 
 

 

2. PROJECT BACKGROUND AND CONCEPT 

Construction sector is responsible for a progress of any country, because most of the growth of the 

nation is depending upon industrialization, civilization, transportation etc… which compulsorily 

has their initial stage of building construction or simply construction. It is a biggest economic 

sector because of it the development trade in most countries amounts to 10-20% of the total 

national product, still due to labor demand and most of the work is repetitive it is a slow manual 

process. So for improving the economic growth of the country and indirectly developing the 

lifestyle of the country’s people there must be need of improving the techniques of working. 

Construction sector is unique sector which required more time and money, having very slow and 

stepwise process.   

Presently in construction sector near about all the processes are manual which required more time 

for their completion. Due to which the cost of the project is maximum, hence it must be necessary 

to automate the processes in the construction work and improve the efficiency of it. Wall 

plastering is the main procedure among the processes followed in the building construction, which 

is used for plaster the walls of the construction to get smooth and finished wall surfaces. Plastering 

is also essential to give specified strength to the walls; it protects the walls from moisture from 

both the sides. Wall plastering also gives good look to the walls and ultimately creates best 

residential condition in the particular room. But in present days wall plastering is being done 

manually in most of the part of world i.e. the procedure of wall plastering is being done with the 

assist of labors. Due to which the process is lengthy. So this is an initiative towards the automation 

in plastering technique.  

 

Although plastering is one of the most physically strenuous jobs in building 

construction it was not before the early fifties that machines were developed which 

supported this strenuous task. The first machines to be developed were automated 

mixers which made the task of manual plaster mixing obsolete. The introduction of 

plastering machines such as in the sixties was considered revolutionary and marked the 

beginning of a new plastering technology. 

Automated spraying of mortar and paint has recently been demonstrated by means of 

the mobile articulated prototype robot TAMIR which had been developed in Israel and a 

prototype of as artesian robot which had been constructed in a Swedish joint venture 

between Swedish construction companies and universities. Unfortunately these 



 
 
 

 

developments have been unable to provide a breakthrough in the plastering industry. 

Thus, even today, the plastering machines developed in the sixties such as are still 

considered to be State-of- the-Art. Following surface preparation the plastering process 

is performed in three steps:  

Step 1: Application of plaster to the wall. 

Step 2: Formation of a (roughly) plane surface by leveling the plaster which had 

been applied to the wall. 

Step 3: Finishing the surface in order to meet the given tolerances (e.g. maximum 

horizontal and vertical deviation of 8 mm at measuring distance of 2.5 in 

according to. 

While mixing and pumping of the plaster material is supported by a machine, each of 

the described steps involves manual labor Movement of the heavy spraying nozzle and 

distribution of the plastering material on the wall is especially strenuous tasks for the 

operator. 

  



 
 
 

 

 

ABSTRACT  

The construction industry has a long Turnaround Time due to human- based work environment. 

Further, lack of skilled labour, increase in labour cost, and technological advances are forcing 

rapid changes in building construction, which mainly consists of commercial infrastructure and 

residential building, where plastering work is must. The introduction of a new automated 

plastering machine can help to reduce the TAT in the construction field. The present work 

developed a model of a wall plastering machine. The proposed machine consists of an AC motor, 

gear box, wire rope mechanism, pulley, hopper-tray, guide ways, etc. The model has been 

fabricated considering a normal constructed brick wall, and further validated through testing in 

real-time environment. 

The construction revolution of today has made the contractors to equip their construction so as to 

perform the highest output with minimum construction cost. In order to have highest output, 

parameters like accuracy, precision, quality, and cycle time have to be optimized. This is possible 

either by having skilled manpower or by automating the system. 

The construction of buildings, apartments, complex, shops, and homes are basic requirements of 

human being. In this construction area, plastering is necessary for decorating the wall. Plastering 

work or plastering refers to the construction or ornamentation done with plaster, such as a layer of 

plaster on an interior wall or plaster decorative moldings on ceilings or walls. The tools and 

materials for this include trowels, floats, hammers, screeds, a hawk, scratching tools, utility 

knives, laths, lath nails, lime, sand, plaster of Paris, a variety of cements, and various ingredients 

to form colour washes. 

 

With the constant increase in the demand of construction, contractors are forced to increase their 

construction and also the quality of the construction to remain in the competitive market. It is still 

labour dependent and most of the work involved is repetitive. The growth of any country is 

dependent on the construction industry; hence, it is of prime economic significance to many 

industrial sectors. Intense competition, shortage of skilled labour, and technological advances are 

forcing rapid changes in the construction industry, thus encouraging its automation. 

 



 
 
 

 

Due to manual process of wall plastering on construction site, there is a huge scale requirement of 

labor and hence the labor cost is responsible for increasing the price of construction or project 

work. The quality of work is mostly depending on the skill of the labor work in manual plastering 

process.  The solution of these problems is just to automate the process, so that there will be a 

saving of period and cost and getting good plaster finishing to the walls. The plastering machine 

can plaster the walls automatically and very smoothly. Due to which the process will fast and 

there will be saving of cost and time this will helps to reduce the total cost, total time which 

ultimately responsible for the growth and hence the progress rate of a country is going to increase.  

KEYWORDS: Plastering, Plasterboard, AC/DC motor, gears, wire ropes, labor cost etc.  

3. PRODUCT DESCRIPTION AND APPLICATION 

This innovative machine is unique and perhaps one kind of automated plastering machinery 

ideally suitable for the construction/building industry. It works with conventional cement mortar 

which brings it to a smooth, flat finish with variable and adjustable thickness to suit each 

application. It can plaster the wall automatically by moving up and down in vertical direction. 

• It can be plastered by one-time in vertical direction. The thickness of the 

  Ash/gypsum seller can be adjusted. 

• It has special design for adjusting the thickness of plastering/seller/cement mix. 

• General description of the project is given as, “Quick plastering of walls 

automatically by pumping the cement mix from funnel and plaster it on wall in 

vertical and horizontal movement using microcontrollers by controlling the 

stepper motor. It is cost effective and reduces human effort”. 

• Inside the hopper, there will be a gear pump which pumps the cement mix as  

   an output to wall through the cylinder slit 

• The cement mix which came out will be captured by the metal plate and it  

sticks to the wall. 

• The cement mix will be punched by metal plate using rollers. 

 

• The stuck cement mix will also be smudged using metal plate and rollers. 

 

• To make this as automation, a sensors to detect cement flow has been 



 
 
 

 

interfaced, the stepper motor for the movement of the header unit in rail guides 

and the AC motor to control the flow with microcontrollers. 

• Here the vertical and horizontal distance as the input for the movement 

of header unit.  

Fig.1 wall plastering machines 

Applicable wall 

 

 Red brick wall 

 Hollow red brick 

 Hollow brick 

 AAC block 

 Concrete wall 

 Solid brick 

 

ITEM 800-2A 800-4A 800-5A 

Plastering Thickness 2-30mm 2-30mm 2-30mm 

Plastering Width 80cm 80cm or 100cm 80cm or 100cm 

Plastering Height 0-4meters 0-4 meters 0-4 meters 

Capacity 450m2/8hours 450m 2/8 hours 560m2 per 8 hours 

Dimensions 1050*800*500mm 800*650*480mm 720*10000*680mm 

Power supply 2.2kw 1.5kw 1.5kw 

Voltage/frequency According to your demands According to your demands According to your demands 

Weight 160KG 120KG 120KG 

Vibrator Yes 2 vibrators Two (75w) 

Juncture device yes yes yes 

Table 1:- type and specification of wall plastering machines 

Advantages of Automatic wall plastering machines 

 The capacity is as 15 professional plasterers.  



 
 
 

 

 The quality is subject to international wall plastering standard.  

 Very easy and simple to operation 

 It is inexpensive compare with the traditional method. 

 Simple structure, light weight, small cubage, and easy to operate. 

 Saving more than 20% raw material (cement &sand)  

 It can plaster the wall automatically and go up and down automatically. 

 It can plaster by one-time. The thickness of the ash can be adjusted. 

 Easy to move, without removing any parts of the machine. 

 It has large capacity hopper, you can put the ash/lime/gypsum in it one-time. 

 Easy to operate. One or two person can operate. 

 The quality is up to the international standard. Leakage protection device with high 

sensitivity, suitable for construction site safety and reliability.         

 Solve scaffolding problem which the machine go up to 3 meters high. 

Comparison between Automatic and Manual work 

Particulars Automatic Wall Plastering Machines Manual Work 

Rendering speed High Low 

Lab our intensity Effortless Hard work 

Workers required Two More  

scaffolding Very few More 

coating One  Several 

Rendering quality Better surface finish Relay on experience of 

workers 

Table 2:- Comparison between Automatic and Manual work 

 

 

 

 

 

 

 



 
 
 

 

4. MARKET ANALYSIS AND MARKETING CONCEPT 

 

4.1. SUPPLY 

The supplying country of plastering wall machines are  

 China 

 United states  

 Germany 

 Belgium 

 Italy 

 Netherlands 

 United Kingdom 

 Korea 

 Japan 

4.2. DEMAND 

 

        

 

 

 

 

 

 

 

Table 3:- Demand of wall plastering machines 

Source: - Ethiopians customs authority 

Year No of imported welding   Net Weight 

2008 592 976,563.34 

2009 2292 3,678,301.18 

2010 2778 3,895,136.43 

2011 7,987 2,350,489.37 

2012 1020 2,406,988.32 

2013 2563 2,370,646.20 

2014 22376 4,430,524.41 

2015 296 1,984,562.86 

2016 47,537 3,686,241.49 

2017 1211 2,652,957.32 

2018 157 571,046 



 
 
 

 

 

4.3. MARKETING STRATEGY 

The sole purpose of marketing is to sell more to more people, more often and at higher prices." 

"Marketing is no longer about the stuff that you make, but about the stories you tell." (Seth Godin, 

former business executive, and entrepreneur) 

An Automatic wall plastering machine is unique and perhaps one kind of automated rendering 

machinery ideally suitable for the construction/building industry. It works with conventional 

cement mortar which brings it to a smooth, flat finish with variable and adjustable thickness to suit 

each application. 

Automatic wall plastering machine makes rendering easier, faster, and effortless as compare to 

manual application. This time and money saving machine, keeps up with the ever changing world 

of building automation. 

The following are recommended site of sales 

 At the manufacturing site  

 Different shops at some selected areas in Addis Abeba  

 Export to east Africans and others. 

And also in most of the Ethiopians regions 

4.4. PRICING 

The current market price for wall plastering machines is from     to  . 

An average factory-gate price of birr     per units is recommended for a new 

entrant. The product can be distributed directly to the end user at the factory-gate. In addition, 

it can appoint at different location of merchandizing enterprises. 

 

 

 

 

 



 
 
 

 

4.5. PROJECTED DEMAND  

 

year Projected 

demand 

Net Weight 

2019 15369.11 2338643.508 
2020 16117.73 1652812.257 
2021 16541.97 1513470.087 
2022 15660.07 1688339.651 
2023 16413.71 961141.6171 
2024 5487.695 451052.2183 
2025 24855.3 3680439.708 
2026 32105.6 2786441.095 
2027 220598 13272562.51 
2028 10383 20248067.2 

Table 4:- projected demand for wall plastering machines (units) 

4.6.  MARKETING ORGANIZATION 

 

 

 

  

 

 

 

 

 

 

 

 

 

Fig.2 organizational chart of marketing department 

4.7. SALES PROMOTION/MARKETING SUPPORT 

 Through media such as television, radio, newspaper and magazines 

 Maintaining goodwill with the public 

 Press releases 

 Internet and related technologies through Email marketing, online advertising and 

mobile advertising  

Marketing Department 

Sales Staffs R and D 

staffs  

Sales 

Engineers   

Promotion 

staffs  

Marketing Manager 



 
 
 

 

 Social media portals such as Twitter, Facebook and YouTube also provide 

 On job advertising 

5. RAW MATERIALS AND INPUTS 

5.1.  Working principle of the Machine  

Initially, the machine should be brought close to the wall to be plastered and positioned using 

hooks. Then, the mortar of cement and sand roughly in the proportion of 1:4 is poured into the 

hopper-tray, which is lifted by means of a rope coupled to the motor. The mortar flows 

downwards due to gravitational force. The wedge plate applies pressure on to the cement mixture 

so that the cement adheres to the wall. The clearance between the wall and machine can be 

adjusted as per the thickness of the plaster. When the carriage moves upward, the mortar gets 

applied, and the downward movement sees that the finishing of the plaster is done. 

5.2.  RAW MATERIALS AND INPUTS REQUIRED 

Ceiling bean: used to fix the steel tube to the roof of the room need plastering. 

Steel Tube: there is three members, two legs fixed at the base and its hollow and the other will 

slides inside from above, they fixed by using arc welding and put two bearings between the steel 

tube and the container to slide easily with the lowest friction when the machine is on. 

 

Fig.3 ceiling bean and steel tube 

Upper adjustable touch: this part is connected with the tube by welding and it have a two small 

channels in order to the wheel that fixed on the level part walk on it and then the limit switch will 

be on to make the container slide down, more over the main purpose of this part to fixed the 

machine with the celling by using the hydraulic system. 

Steel wire: is the wire help the machine to move up and down on the steel tubes by pulling it, 

while it connected to electricity motor, the two cable steel will rotate on the two pulley’s that fixed 

inside the container and join its to cover by the shaft and in the end of the shaft we will putt a 



 
 
 

 

small gears to make the rotation of the conveyer belt, Polly’ , also the small rotation mixer going 

together , the mixer use to prevent the material going to solid phase. 

 

Fig.4 steel wire 

 

Conveyor belt: which use to move the bleacher to be used on the wall from the ash pit , this peace 

will be a simple by using a rolling parts from side and in the other side will connected with gear 

and the shaft . 

 

 

Fig.5 Conveyor belt 

 

Plastering board: a board use to distribute plastering material on the wall tidily, by moving up 

and down to make it smooth layer, can use an air springs or helical springs to control the angle 

that the board will take it, in different time during the plastering operation. 

Resist board: prevent bleacher from volatility for the rest of the machine parts. 

Supporting bar  

Lower adjustable touch 

Hydraulic base: used to lift the machine from the ground a certain distance, so that the workers 

can adjust the vertical, it connected the machine by using of screws and nuts to make the 

maintenance easily. 



 
 
 

 

Hydraulic handle: it’s a part which connected with the hydraulic system to take the fluid (oil) to 

the storage of the oil to make the machine free then make it off. 

Hydraulic pedal: this part is connected with the hydraulic system and the base, and used to fixed 

the machine from the above and down by applying the wait of the worker ( using the worker leg 

impulse) 

 

Conveyor handle switch 

Power plug: Plug the power cord into the AC power connector on the back of the switch, as 

shown generally the plug is the movable connector attached to an electrically operated device's 

mains cable, and the socket is fixed on equipment or a building structure and connected to an 

energized electrical circuit. The plug has blades, or pins (referred to as male) that fit into matching 

slots or holes (called female). 

And it will be connected to the motor indirectly, to provide the electric current needed to 

run 

Power lights: it’s as a Sensor is illuminated when the motor running 

Limit switch touch bar: move from an angle of elevation to a slight depression Rods, stabilized 

at the machine columns with two small calves at the end... So they slip when touching the ceiling, 

thus changing the direction of the plastering plate. 

Supporting bar. 

Location ruler: tow ruler are used, to make the plaster in same thickness, there is a hollow for 

each tube and using the same length for two supporting parts to take the same thickness of plaster, 

when the machine fixed they will be removed . 

Oil window: is the window where we can add the oil to the machine. 

Driving shaft: to transfer the power from the motor and convert it to vertical movement. It’s 

located horizontally at the ash pit. And it connect with a bearing, the other end connected with a 

roller to have a free rotates. 

Ash pit: Ash pits in which the necessary to put Bleacher, its containing the auger conveyor which 

is used to mix cement. 

Two rollers which rolls to move the conveyer belt. 



 
 
 

 

Motor: the motor is the main component in the machine which move all items in the system an 

drive shaft fixed with it. 

 

Fig.6 Motor 

 

 

The driver shaft: it rotate by the motor and with its rotating the gears. 

 

Fig.7  Motor 

Gears: some gears for transfer the movement to rollers and other for the vertical movement on the 

steel tube. Spur gear used to a rotating machine part , which mesh with another toothed part to 

transmit torque, in most cases with teeth on the one gear being of identical shape, and often also 

with that shape on the other gear. Two or more gears working in a sequence (train) are called a 

gear train or, in many cases, a transmission; such gear arrangements can produce a mechanical 

advantage through a gear ratio and thus may be considered a simple machine. Geared devices can 

change the speed, torque, and direction of a power source. The most common situation is for a 

gear to mesh with another gear; however, a gear can also mesh with a non-rotating toothed part, 

called a rack, thereby producing translation instead of rotation. The gears in a transmission are 

analogous to the wheels in a crossed belt pulley system. An advantage of gears is that the teeth of 

a gear prevent slippage. 

Tow pulleys In order to warp the wire. 

It’s work principle Fill the plaster into the ash pit first . The plasters continually sent into the 

plastering mouth by the conveyer belt . Using two up rights with a steel wire cable and a beam, the 

winch inside the machine will rotate rolling up, the cable raising the machine which raises the 



 
 
 

 

plaster if there is any without stopping until reaching the top. Plastering trowel will switch, once 

begin pressed .the angle changed when it’s pressed to its base and the plaster will come down (its 

angle of depression). The automatic rending machine , it’s mainly composed of a machine body , 

plastering trowel and two up rights going through the machine body , fixed two up rights between 

the ground and the roof before using them , then fill in the ash pit full with plaster . Turn on the 

machine, the plaster is sent to the plastering trowel by the conveyer belt . At the same time the 

machine inclines upward to plaster walls. When the machine come close to the roof the plastering 

trowel will be moved from an angle of elevation to a slight depression , it changes into a plastering 

trowel modestly , then the machine start to decline to float the plaster being wiped just now that 

the wall is completed . 

 

 

 

 

 

 

 

 

 

 

   



 
 
 

 

Plastering machines illustration  

 

 

Fig.8 Motor 

 

 

 

 

 



 
 
 

 

 

Table 5:- parts list of wall plastering machines 

 

 

 

 

 

 

 

 

 

NO NAME OF PART QTY PURCHASE OR  MAKE RAW MATERIALS 

1 Ceiling bean 2 MAKE Steel sheet metal 

2 Steel tube 2 MAKE Steel sheet metal 

3 Upper adjustable touch 1 MAKE Steel sheet metal 

4 Steel wire 2 MAKE Steel wire 

5 Conveyor belt 2 PURCHASE belt 

6 Plaster board 1 MAKE Steel sheet metal 

7 Resist board 1 MAKE Steel sheet metal 

8 Supporting bar 1 MAKE Steel sheet metal 

9 Lower adjustable touch 1 PURCHASE Steel sheet metal 

10 Hydraulic base 1 MAKE Steel sheet metal 

11 Hydraulic handle 1 MAKE Steel sheet metal 

12 Hydraulic pedal 1 MAKE Steel sheet metal 

13 Conveyor handle switch 1 PURCHASE Conveyor handle switch 

14 Power plug 1 PURCHASE Power plug 

15 Power light 6 PURCHASE Power light 

16 Power  1 PURCHASE Power 

17 Limit switch touch bar 1 PURCHASE Limit switch touch bar 

18 Supporting bar 1 MAKE Steel sheet metal 

19 Location ruler 2 PURCHASE  Location ruler 

20 Pulleys 2 MAKE Aluminum ingots 

21 Motor 1 PURCHASE Motor 

22 Water proof bearing  PURCHASE bearing 

23 Wheels 4 PURCHASE wheels 



 

 

Amount of raw materials needed for WALL PLASTERING MACHINES 

 (It’s assumed 150 wall plastering machine is manufactured per day) 

 

 

 

 

 

 

 

 

 

Table 6:- raw materials type and amount needed per year for wall plastering machines. 

 

Costs of raw materials for plastering machines 

 
The structure was fabricated using required necessary components like steel frame, sheet metal, metal 

bars, lead screw, AC/DC motors, wheels, nuts and bolts. All these were well- assembled for the 

requirement to be controlled through the control toggle switch.

No. List of parts Annual Input 

1 Steel sheet metal 200 tone 
2 Steel wire 420,000 meter 
3 belt 42,000 meter 
4 Handle switch 42,000 pieces 
5 Power plug 42,000 pieces 
6 Power light 42,000 pieces 
7 Aluminum ingots 200 tone 
8 Bearing 168,000 pieces 

9 Motor 42,000 pieces 
10 Wheals 168,000 pieces 



 

 

 

 

Table 7 total amounts needed of raw materials per year and its price for wall plastering machine  

No. Description Units 
Unit price in 

$ 

Annual 

consumption 

 

FOB 

(‘000) 

Service cost 
Annual total cost 

(‘000) 

CIF Total tax 

5.5% CIF (Bank 

Charge, Port 

handling & Inland 

Transport) 

FC LC 

1 Steel sheet metal 
ton $609 200 ton 

$609 187930.4 268.244 35.00 187.930 
 

2 Steel wire meter 0.03 420,000 meter 
0.03 

19441 
0.013214 0.00172 

19.441  

3 belt meter $10 42000 meter 10 
648036 

4.4 
0.57475 

648.036 
 

4 Handle switch piece $3 42000 piece 3 196,980 1.32 0.17243 196.980  

5 Power plug piece $1 42000 piece 1 64806 0.44 0.06 64.806  

6 Power light piece $4 42000 piece 4 
4.18 

1.761 0.2299 25.921  

7 Aluminum ingots ton $1100 200 ton  1100 1149.5 484.51 63.225 339.447  

8 Bearing piece $1.5 168000 1.5 1.57 0.66 
1.57 

388.821 
 

9 Motor Piece $65 42000 65 67.925 28.63 
3.74 

100.291 
 

10 Wheals piece  $0.4 168000 0.4 0.418 0.18 0.023 103.656  

TOTAL 2075.  



 

 

6.  ENGINEERING AND TECHNOLOGY 

6.1.  DETAIL PRODUCT DESCRIPTION 

The following is the brief description of the product type, model, size, power and voltage need, 

the total weight and other specifications. 

Technical specifications of plastering machine 

ITEM A B C 

Plastering Thickness 2-30mm 2-30mm 2-30mm 

Plastering Width 80cm 80cm or 100cm 80cm or 100cm 

Plastering Height 0-4meters 0-4 meters 0-4 meters 

Capacity 500-700m2/8hours 500-700m2/8hours 610-710m2 per 8 hours 

Dimensions 1050*800*500mm 800*650*480mm    720*10000*680mm 

Power supply 2.2kw 1.5kw 1.5kw 

Voltage/frequency According to your demands According to your demands According to your demands 

Weight 160KG 120KG 120KG 

Vibrator Yes 2 vibrators Two (75w) 

Juncture device yes yes yes 
Table 8 specification for each type wall plastering machine 

6.2. PRODUCTION CAPACITY 

At the beginning the production capacity of the company is 40% of the total production capacity 

of the factory due to different kinds of reasons. 150 total plastering machines will be 

manufactured in each day 50 of each (A, B, C) type. When the company working at its full 

capacity its production will increase. And it is assumed those 300 working days per year. The 

production program considers that for the first production year the plant will utilize 40% of its 

capacity, 50%, 73% and 87% in the first, second, third and fourth year fifth year on ward. From 

the fifth year on ward the plant will utilize its full capacity.  

Table 9 Expected total production 

 

 
 

year 1 2 3 4 5 

Annual Production (units) 42000 60000 75000 90000 105000 

Capacity of production per day 150 200 250 300 350 

Capacity Utilization % 40 50 73 87 100 



 

6.3. MANUFACTURING PROCESS 

Process Description 

The manufacturing of plastering machines is both by mechanical and electrical process. The main 

mechanical process involves measuring, cutting, bending, drilling, punching, riveting, arc and painting. 

The main electrical operations are design, construction, connection and testing. 

In this section it is tried to describe each steps needed to manufacture the wall plastering machines and in 

each steps the number of skilled and supportive employees and also types of machines and equipment’s 

mentioned briefly. 

Construction and Working The structures are fabricated by using required necessary components like steel 

frame, metal bars, power screw, AC/DC motors, different wheels nut and bolts. All these are well 

assembled as for the requirement. The mechanical design of our project covers the 70% of the design of 

automatic plastering Machine.  

 The enhanced mechanical design for the automatic wall plastering machine consists of 

  Mix plastering material will put on slope of the middle section of machine 

  Vertical rail guide to move the middle section vertically.  

 Vertical head to hold the middle part and move along vertically.  

 Middle section to hold the cement mix temporarily. 

  Aluminum sheet to evenly smudge the cement on the wall 

The main operations are:- 

Mechanical operations  

 Measuring 

 Cutting 

 punching 

 Bending:- reshaping to the required size and form 

 Drilling 

 welding 



 

 Painting  

 Assembling (welding, nailing and riveting) 

 Painting 

   Electrical operations 

 Design  

 Construction 

 Connection  

 Testing 



 Production Process 

 

 

 

 

 

 

 

 

  

 

 

 

No pass 

   

                      

No pass  

 Pass     

         Pass         

 

 

 

 

 

Fig 9: Flow sheet Diagram for wall plastering machine  

 

 

All accessories are prepared according to accessories list 

Cutting 

Assembling 

Painting 

Welding 

components 

Welding 

Test Repair 

Wall plastering machines   

Test Repair 

Bolt and nut making Shaft, Gear, pulley  

and thread making 

Frame 

making 

Electrical 

installation 



6.4. MACHINERY & EQUIPMENT  

Machinery and Equipment requirement and cost 

No Description Quantity Cost in 

'000”  

Service cost Annual total cost 

(‘000) 

 FC FOB CIF Tota

l tax 

Installation 5.5% of (Bank Charge 

,Port handling and  

Inland Transport) 

FC LC 

1 CNC Milling machines  1 $0.3 0.3 0.3135 0.06 0.01254 0.017 0.703  

2 CNC Universal Laze machines 3 $40 30 31.35 5.64 1.254 1.724 40.00  

3 Universal Laze machines 10 $66.62 50 52.25 9.4 2.09 2.87 66.62  

4 CNC punching machines 1 $8 8 8.36 2.35 0.5225 0.718 11.95  

5 Oxygen welding machines 3 $0.1 0.3 0.3135 0.06 0.01254 0.0172425 8  

6 CNC bending machine 5 $3 3 3.135 0.56 0.1254 0.172 6.9924 - 

7 Pipe bending machines 5 $6  18.81 5.65 5.65 1.72 7.994  

8 CNC laser cutting machines 2 $4 8 8.36 1.5 0.3344 0.2299 10.659  

9 Arc welding machine 1 0.9 0.9 0.94 0.17 0.038 0.0515 1.2 - 

10 Spry compressor 5 0.5 0.5 0.5225 0.09 0.021 0.029 0.66  

11 Grinding machines 10 0.02 0.02 0.021 - 0.0008 0.0012 0.023  

12 Vise 5 0.0575 0.0575 0.06 0.01 0.0024 0.0033 0.0757  

13 Varner caliber 20 0.02 0.02 2.35 0.42 0.094 0.129 2.99  

14 scriber 20 0.004 0.004 0.0418 0.01 0.002 0.0022 0.074  



 

15 Meter rule 20 6.662 0.25 5.225 1 0.209 0.287 6.662  

16 mechanical tool box Set (5) 0.035 0.035 0.1071 0.02 0.004 0.006 0.1371  

17 Electrical tool box Set (6) 0.030 0.09 0.09405 0.02 0.004 0.005 0.12  

18 Drill bit Piece/type 

(100) 

0.25 0.25 0.523 0.09 0.021 0.006 0.64  

19 Circular saw 6 0.09 0.09 0.188 0.03 0.0075 0.01 0.24  

20 kettle 1 0.004 0.004 0.0042 0 0 0 0.005  

21 Micro wave 1 0.03 0.03 0.0314 0.01 0.001254 0.002 0.04  

22 Fully automated Bolt and nut 

making  machines 

2  1 2.09 

 

0.38 

 

0.11495 

 

0.11495 2.66475 

 

 

 CNC laser cutting machines          

 Universal Laze machines          

       7 TOTAL 168.45  

                Table 10 the machines and tools required and their price 

REMARK:- 

Bank Charge 3% of CIF Inland Transport   1.5% of CIF                               Port handling 1% of CIF 

 



6.5. UTILITIES 

The major utility requirement of the plant is electricity and water. The required quantity and cost 

of utility is shown in the following table. 

Power utility requirement 

No EQUPEMENT POWER 

USAGE 

(WATT) 

DAILY TIME 

USED 

(Hours) 

ENERGY 

UNIT 

E=P*t 

ENERGY  

USED 

(KW-Hr) 

Price per day 

COST=E*3.9birr 

1 Air conditioner 3000 8 24000 24 
93.6 

2 TV 350 1.5 525 0.525 
2.0475 

3 Microwave 600 2 1200 1.2 
4.68 

4 Bulb 1000 4 4000 4 
15.6 

5 Fridge 300 24 7200 7.2 
28.08 

6 shearing machine 5500 8 44000 44 
171.6 

7 punching machines 2000 8 16000 16 
62.4 

8 bending machine 5500 8 44000 44 
171.6 

9 Arc welding machine 4400 8 35200 35.2 
137.28 

10 Kettle  1500 

 

2 3000 3 
11.7 

11 Fully automated Bolt 

and nut making  

machines 

1500 6 9000 9 

35.1 
12 CNC Universal Laze 

machines13 

9000 6 54000 54 

210.6 

TOTAL 34650 85.5 242125 242.125 944.2875 
Table 11 Power utility requirement 

 

No. Utility Energy  Qty Unit Cost Cost (Birr) 

1. Electricity  KW-HR 72637 3.9 283284.3 

2. Water  Meter cube 10  1000 

Total 284284.3 

Table 12 annual utility requirement and cost 

 

 



 

6.6. LAND, BUILDING AND CIVIL WORKS 

6.6.1.PLANT LAYOUT AND MACHINE LAYOUT 
 

6.6.2.BUILDING CONSTRUCTION 

The building mainly includes the manufacturing, warehouse, store rooms, offices, restrooms and 

restaurants.  

The factory built-up area is estimated at 6000 m
2
. At building rate of Birr 1000 per m

2
 the cost of 

building and civil works will be 6,000,000 Birr. And other built up areas are office building, 

restaurant and management office the total land area for envisaged is estimated 4000m
2
. At 

building rate of birr 2500 per m
2
 the cost of building and civil works will be 10,000,000 birr. The 

remaining area used for internal road and green areas, parking and for other related industries 

activities. 

No  Descriptions cost/sq.(Birr) Land area  Total cost (Birr) 

1 

B
u
il

d
in

g
 c

o
st

 

Factory building and related 

constructions 

1,000 6000 m
2
 

6,000,000 

2 Office building (G+1) 2,500 1500m
2 

3,750,000 

3 Workers residence and restaurant 2,500 500m
2
 1,250,000 

4 Stores  2,500 1500 3,750,000 

5 Internal road and green area                  500m
2
 --- 

6 Land cost 299 10,000m
2
 2,990,000 

Total 10,000 square meters
 17,740,000 

Table 13 Factory cost  

For the purpose of this project 20 years payment completion period and 10% down payment is 

used. The land lease period for industry is 70 years. Accordingly, the total land lease cost 

estimated at 17,740,000 Birr of which 10% or 1,774,000 Birr will be paid in advance. The 

remaining Birr 15,966,000 birr will be paid in equal installments within 20 years i.e. Birr 798,300 

birr annually.  

 

 



 

Year  Pre-payment 

(10%) 

Normal 

payment per 

year  

Total 

payment 

(’000) 

Remark  

1
st
  1,774,000 798,300  2,572,300 Sum of the two costs 

2
nd

-19
th

  --- 798,300 798,300 For each year 

Table 14 pay back table 

 

6.7. ENVIRONMENTAL IMPACT ASSESSMENT 

 

The Production activity of the plant involves the cutting, bending, punching, welding, painting, 

and assembling. In which almost all the process are environmentally friendly. 

The individual project components should have to consider the following concerning about 

environmental protection: 

 

 

 

 

 

 

 



Location and physical works:   

 Occupation of land and boundaries   

 Occupation of property   

 Underground structures, incl. excavations and drainage    

 Aboveground structures, incl. earthworks, bridges, fences, embankments   

 Land use changes   

 Access routes   

 Closure and diversion of existing roads, water bodies, utilities etc   

Construction phase:   

 Site clearance and preparation   

 Earthworks   

 River crossing, diversion, culverting    

 Supply of material, power, water   

 Plant operation, movement of men and materials on and off site, pilings, drilling, digging   

 Waste disposal - spoil, debris, surplus material   

 Site effluents and run off   

 Air emissions from vehicles and machines   

 Emissions of heat, noise, light   

 Dust generation   

 Use of hazardous materials   

 Temporary occupation of and access to worksites   

 Temporary storage   

Operation Phase:   

 Generation of pollutants to air, water, soil, sewerage system No   

 Generation of light, noise, vibration No  

 Accidents, releases, spills No  

 Access and movements of people Yes  

 Operation of auxiliary facilities Yes  

 Human safety Yes  

 Traffic safety Yes  

The potential environmental impacts to consider include the following: 



 

Physical:   

 Geology and ground conditions Good  

 Soils - quality, quantity, stability   

 Surface water resources – quality, quantity   

 Ground water resources – quality, quantity Good  

 Air quality   

Land and land use:   

 Land use – residential, commercial, recreation, open space Yes  

 Homes, gardens and other property Yes  

 Land tenure Yes  

 Land use plans and development Yes  

Natural heritage and resources:   

 Habitats, species and biodiversity   

 Landscape, ecosystems and protected areas   

 Natural resources   

Policies and plans:   

 Plans, policies and programmes of other agencies   

People:   

 Noise and vibration No  

 Human health, hazards and welfare Yes  

 Recreation Yes  

 Community cohesion and mobility Yes   

Heritage:   

 Archaeological, historical and cultural resources Yes   

Infrastructure:   

 Infrastructure capacity and public utilities – waste disposal, sewage collection, water, power, gas and heating Yes   

 

Table 15. checklist for environmental protection. 



 

 

6.8. HUMAN RESOURCES AND ORGANIZATION 

6.8.1. COMPANY STRUCTURE 
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Fig 10: company structure 

6.8.2. HUMAN RESOURCES REQUIREMENT 

 

The plant requires technical and administrative personnel. The total amount and annual salary is 

described below.  

Human resource requirement and cost 

No  Job position Qty. Salary/month Salary/year 

A. ADMINISTRATION 

1 Factory Manager 1 25,000 300000 

2 Secretary 1 4000 48000 

3 Production and Technique manager 1 16,000 192000 

4 Finance and administration head 1 10,000 120000 

5 Marketing Manager 1 7,000 84000 

6 Sales Engineer and R and D 1 8000 96000 

7 Sales and Promoters 20 4500 54000 

9 Clerk 4 2000 24000 

10 Cashier 1 2500 30000 

11 Accountant 3 3500 42000 

12 Driver 10 2500 30000 

13 Messenger & cleaner 20 1000 12000 

14 Store man 1 2500 30000 

15 Guard 6 1000 12000 

16 Purchaser 2 2500 30000 

Sub total 73 38,400 1,104,000 

Workers Benefit 15% of basic Salary   165,600 

Total   1,269,600 

B. Production  

1 Supervisor 3 3500 42000 

2 Arc welder 3 3000 36000 



 

 

 
 

4 Supporters 20 1500 18000 

10 Electricians 12 2500 30000 

11 Machinists 18 2500 30000 

12 Assembly workers 20 3000 36000 

13 Quality Tester 5 1500 18000 

14 Painter 5 2500 30000 

15 Loading unloading workers 10 2000 24000 

SUB TOTAL 96 23000 264000 

Workers Benefit 15% of basic Salary   39600 

TOTAL 169 40700 303,600 

 Grand Total  1,407,600 

Table 16. human resources requirment 

 

 

 

 

  



 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


