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0-Introduction  
The world is facing crises of resources depletion, air and water pollution, and insufficient 

infrastructure. Most countries in the world are addressing the crises by introducing 

sustainability development plans, with sustainable housing as its central issue. The Sultanate 

of Oman built five national sustainable Houses, for various climatic regions, as sustainability 

prototypes to provide guidelines to governmental local authorities, developers, and contractors. 

This paper presents a summary on Oman Sustainable House at Sultan Qaboos University 

(SQU), which considers the environmental constraints as a central catalyzer to the other design 

parameters. 

The project was implemented by a team of the faculty and students of the College of 

Engineering lead by Prof. Awni  Shaaban and was completed in 2017, with the support of the 

university projects department. The work was implemented through the following stages: Pre-

design research, Design drawings, Construction documents, Site supervision, Post occupancy 

monitoring and research. 

The house achieved LEED Home Gold Rating level by satisfying the following categories: 

Innovation & Design Process, Location & Linkages, Sustainable Sites, Energy & Atmosphere, 

Materials & Resources, Indoor Environmental Quality, Water Efficiency, Awareness & 

Education. 

This paper presents a summary of the innovations techniques that were developed through 

years of research, design, and construction as follows : Development of the Sustainable form, 

The Double shell system, Types of shading devices, Photo voltaic power supply, Sustainable 

landscape, Natural ventilation, Heat exchanger water fountain, Illumination enhancement by 

light reflectors,  Thermally efficient building material, Sewage water treatment. 
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1-Muscat climate constraints  
Muscat climate is characterized by hot maritime desert climate with high temperature and 

humidity. A previous analytical study of the climate by the author indicates seven overheated 

moths, five comfort months, and no cold months. Shading of the buildings and the surrounding 

spaces is required throughout the year, and even in the comfort period as shown in Table-1. 

 

Table.1-Analyses of Muscat Region Climate 

Jan Feb Mar Apr May Jun Jul Aug SEP Oct Nov Dec 

Comfort Overheated period Comfort 

 

2-Development of the sustainable form 
The building form was developed to meet the following environmental requirements: Climatic 

constraints, Optimum thermal performance, Maximum shading, cooling by natural ventilation, 

Visual integration of interior with the outdoors environment, semi enclosed outdoors family 

spaces, Integration of Oman tradition with contemporary sustainable living. 

In response to the above requirements the  house was designed in an H-form Fig-1a, inserted 

within a box shell Fig-1b, resulting in an overall form of a house in a box as shown in Fig-1c-

d, and the final plan is shown in Fig-2. The family room is a double volume central visual hub 

that connects all the other rooms at the two floors. It also oversees North and South U-shaped 

semi-courtyards, creating a visual integration of interior with the outdoors environment. They 

also act as air to scoop sea and breezes and direct them to the inlet windows of the central 

family room. 

 

 
Fig-1 Development of the house form 

 

 

       a                                             b                                         c                                          d 
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Fig-2 Plan development 

 

2.1-The North semi courtyard 

It is the family summer semi-outdoors space fully opened to the North, defined by two side 

walls, and the protruding PV panels from above Fig- . It also works as air to scoop the NE land 

breeze and direct it to the inlet window of the central family room. The design concept was 

inspired by the traditional air scoop of the Gulf Countries. 

 

 
Fig-3 The North semi-courtyard 

2.2-The South semi courtyard 

It is the family winter semi-outdoors fully opened to the South, and defined by two side walls, 

and the protruding roof canopy from above Fig-4. It is further shaded by horizontal canvas 

strips, and date palm wood screens. It has a central water fountain enhanced by greenery. It 

also works as air to scoop the sea breeze and to the inlet window of the central family room. 

 

 
Fig-4 The South semi-courtyard 

   a-The basic H-Form                                                   b- H-Form within a 

box 
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3-The double shell system 
Buildings external surface temperature is described by a term  (Sol-Air temperature) , which is 

combination of external air  temperature, and the temperature equivalent of  solar radiation. 

The Double-Shell system aims at shading all the building external surface, causing the removal 

of temperature equivalent of solar radiation, and keeping the surface temperature close to air 

temperature. The total shading system was developed by Ecotect software, starting from the 

free H-shape Fig-5a , to the development shading of roof, E&W walls Fig-5b, and the S-walls 

Fig-5c. The total outer shell is given in Fig-5d. The system is classified into double-roof and 

double-wall systems. 

 
 

Fig-5 The Ecotect development of the double-shell system 

3.1-The double-roof system 

The roof was shaded by a group photo voltaic panels (PV) lifted up from the roof with 60cm 

cavity space, and tilted at 23.5 0 towards South to maximize electricity input. Date palm wood 

screens are inserted between the PV panels to complement roof shading. The PV tilt scoops the 

prevailing North-Easterly wind  through the roof cavity, causing the cooling effects to the roof 

and the PV panels Fig-6a . 

 

 

Fig-6 Double-Roof system 

3.2- The double-wall system 

Walls are surrounded by a colonnade creating a cavity next to the walls and supporting shading 

devices. The East and West have 80 cm wide cavities, and shaded by climber plants trellises at 

the ground floor, and by canvas vertical strips date palm wood screens at the first floor. The 

cavity adjacent to the South walls is enlarged into a semi- courtyard shaded by a roof plate, 

date palm wood screens, and horizontal canvas strips Fig-6b. 

 

 a                                                b                                               c                                     d 
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Fig-6b Double-wall system 

4-Types of shading devices 
The shading devices of the outer shell are designed with the following requirements: 

¶ Light weight to avoid heat storage. 

¶ Their configurations should help to induce air currents in the cavity 

¶ Easy to construct on site, and easy to maintain, and with very low cost. 

¶ Made from local sustainable material 

4.1-Vertical Canvas Screens 

canvas strips is stretched vertically by wrapping its ends around a metal bar, which is  

connected to a support channel with a pivot bar. The pivot nut is tightened by nuts to gain 

maximum stability and to overcome wind flutter. The pivot also enables the rotation of the 

vertical canvas to a specified angle for optimum shading position, and to intercept the 

prevailing wind to induce air currents to cool the cavity Fig-7. 

   

 

Fig-7 Vertical Canvas Screens 

4.2-Horizontal Canvas Screen 

The sagging of the horizontal canvas strips was overcome by introducing curved galvanized 

hollow tubes through the middle and at the end of each stripFig-8a. Two screw pivots connect 

the end curved tubes to columns anchors Fig-8b. The screws nuts were tightened on each pivot 

to achieve stability and avoid wind flutter Fig-8c-d. The positions of the two pivots were 

positioned  were located to achieve a specified angle for optimum shading position, and to 

intercept the prevailing wind to induce air currents to cool to the South courtyards. 
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Fig-8 Horizontal Canvas screen 

4.3-Date palm shading screens 

An 80 cm wide strips were woven from date tree branches by local craftsmen Fig-9a . They 

were treated against termites and weather conditions and stored on site Fig-9b. Pieces were 

then cut from the strips on site to the specified screens lengths Fig-9c. The use of the strips for 

wall shading is shown in Fig-9d, and for roof shading in Fig-9e. 

 

Fig.9- Date palm shading screens 

4.4-Bio-walls of climber plants 

Climber plants are grown on vertical cables Fig-10a, and the grow up to fill in opening at South 

court yard Fig-10b, and E&W colonnades Fig-10c. The types of plants are special selected  to 

be tolerable to intense solar heat, difficult soil, and require minimum irrigation. 

4.5-Urban space shade 

Canvas sheets were twisted into synclastic three dimensional forms to overcome wind flutter , 

and were installed to shade the external spaces adjacent to the South courtyard Fig-10d. 

 
Fig-10 Bio-walls 

a                           b                         c                                     d                          e 

a                                    b                                  c                                         d 

a                                                   b                                                     c                                            d   
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5-Photo voltaic power supply 
5.1-The photo voltaic system 

Power of 20 KW is supplied by 80 modules tilted at 23.5 0 for optimum efficiency, The rated 

power for each module is 250 watt Inverter is used to convert DC to AC power Fig-11a. The 

heavy cost of batteries was avoided by connecting to the city grid. During the day the surplus 

power is exported to the grid, and t night it is imported from the grid. A bidirectional meter 

calculates the export-import quantities. The configuration and distances between the panels 

were tested on the heliodon to avoid over shadowing Fig-11b.. Date palm panels were inserted 

between the PV panels as walkways for maintenance work Fig-11c. 
Solar water heater supply all the necessary hot water for the  all house activities including washing, 

bathing , and cocking Fig-11d . 

 
Fig.11- Photo voltaic power supply 

5.2- roof shading by photo voltaic panels 

Double benefits were obtained from the PV panels. They were used as an outer shell of the 

double-roof system the in addition to producing electric power. The tilt PV panels was adjusted 

for optimum solar efficiency, and to scoop the wind through the roof cavity for maximum 

cooling effects to the roof and to the PV panels, as explained in details earlier in Item-3 . 

 

6-Sustainable landscape 
The landscape has been designed to meet sustainability requirement and to improve site 

microclimatic, by providing shade, and redirect wind currents to cool the ground and the 

building.  Trees were selected according to the criteria of: Low water, Drought and heat 

tolerance, and the ground surfaces are combination of: 

¶ Hard surfaces (tiles, cobblestones) which are shaded to minimize absorbs solar 

radiation. 

¶ Soft surfaces  of grass type (Sesuvium portulacastrum) was used dissipates solar heat by 

evaporation and photosynthesis Fig-12. Bio-wall of climber trellises are major elements 

in the Double-Wall system as shown earlier. 

a                                       b                                     c                                        d  
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Fig-12 Sustainable landscape 

6.1-Shading effects 

Shading patterns were plotted and a sample is sown in Fig-13. Three types were planted for 

various shading and wind currents flow requirements: Umbrella (a), Spherical(b) , and 

Cylindrical (c). Shading typologies were tested in the Heliodon (d) as shown in Fig-13. 

 

 
Fig.13- Shading patterns of three trees typologies 

6.2-Wind control  

Trees are specifically located to redirecting and cool wind currents Date palm. trees are located 

N/E cornet of the site, while Cylindrical trees at N/W and S/E  as shown in Item 7.1 

7-Natural ventilation  

Human comfort by natural ventilation has long been forgotten, and people relay completely on 

air conditioning, with heavy cost of the power consumption. Muscat climate is within comfort 

limits for five months, so ventilation was introduced, with saving on air conditioning cost . 

In the following is shown three steps to activate air ventilation: 

7.1-Trees forms and location 

Trees are located to redirect and cool wind currents Fig-14 a-b. The date palm trees at N/E to 

allow prevailing wind to flow between their long trunks and pass over grass lawn to cool air 

before entering inlets Fig-14c-d. The cylindrical trees, on the other hand, are located at N/W 

corner to deflect NE to the N-courtyard Fig-14 e. Also cylindrical trees at located at the S/E 

corner to create negative pressure to attract wind flow Fig-14f.  

 

      a                              b                      c                      
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Fig-14 Trees impact of on wind currents 

7.2-The building form  

The H-Form North and South courtyards act as large air scoops formed by three walls and 

covered by PV panels, and they scoop wind to the inlet windows Fig-15. The design was 

influenced by the traditional air scoops at the Gulf countries. 

 
Fig-15 Air scooping by building configuration 

7.3-Inlets and outlets locations 

Wind pressure differential affects the horizontal flow Fig-16a, with the  inlets and outlets lto 

respond to the diurnal cycles of sea breezes. Thermal stack pressure differential is maximized 

by the double volume height of family room. The lower inlets attract cool breeze, while the 

upper outlets are used to expel the accumulated warm air Fig-16 b-c. Lessons are learned from 

traditional Omani architecture in which natural ventilation Fig-16d. 

 
Fig-16 air currents patterns inside the building 

 

8- Heat exchanger water fountain  
It is a fountain sitting on top of three meters deep concert underground water tank  Fig-17 a-b,  

whose temperature is about 8 degrees lower than outdoors air temperature. Air currents are 

cooled as they pass over the fountain water spray Fig-17c. then enter the  air inlets of the living 

room. 

 

a                               b                    c                               d                       e                f 

a                                       b                                   c                                                          d  
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Fig-17 Heat exchanger fountain 

  

9-Illumination enhancement by Light reflectors   
The thermal model required limited number of small totally shaded windows to cut down on 

solar heat impact. This resulted in a low level of natural lighting. The problem is solved by 

introducing reflectors to re-direct natural light beams into the deep spaces to substitute for this 

deficiency. It also created a visual expansion and spaciousness and vitality of the interior space 

due to perspective illusion. The plan in Fig-18a shows the light path as it passes over several 

walls reflectors in the first floor living room. It was implemented into simple flat mirrors were 

cut to specified sizes and glued to walls and ceiling Fig-18b. 

 
Fig-18 Inter-reflection of light at the first floor 

The section in Fig-19a shows the light path as it passes over a combination of ceiling and walls 

reflectors in the double volume family room. The implemented ceiling  and wall reflectors are 

also create perspective illusion and sense of spaciousness in Fig 19-b . The ongoing monitoring 

and measurement indicated considerable improvement of lighting levels with the limited sizes 

and number of windows. 

a                                                    b                                                   c 

a                                                             b 
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Fig-19 Inter-reflection of light at the double-volume family room 

10-Thermally efficient building material 
Walls are built of thermal blocks of high thermal resistivity at 20cm inner layer, 10cm outer 

layer with 5cm insulated cavity. The roof is provided with 10cm layer of thermal insulation 

Fig-20. 

 

Fig-20 Thermal block construction material 

11-Sewage water treatment 
Kingspan Klargester sewage treatment compact unit was installed to treat all the black water. 

It provided a   reliable, environmentally safe solution and was used for plants irrigation. 

 

12- Monitoring and ongoing research 
The performance of the building has been monitored and tested, and the recordings are stored in a Data 

Acquisition System (DAS). The output is published on the Eco-House website Fig-21. In the following 

are the continuous monitoring, and examples of the output is shown in Fig-21. 

¶ Comfort zone: keeping all living spaces in 25 0C -270C temp.  and 50%- 70% RH.  

¶ Energy balance: to compare energy produced to energy consumed 

¶ Home appliances performances: lighting and electronics  

¶ Efficiency of solar heater  
 

a                                                          b 
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Fig-21 Samples of monitoring output 

13-Conclusions and recommendations 
a-The world is facing crises of resources depletion, air and water pollution, with insufficient 

infrastructure. Countries must plan sustainable development, with housing as a central issue. 

b-This paper presented summary of innovations techniques to be used to support the 

sustainability design guidelines for Oman. They could be adapted and modified for various 

localities of Hot-Climate regions of the world. 

c-The presented innovations should be considered within the following context: 

¶ This project considers the environmental issues as a center to all other parameters. 

¶ Economy is emphasized by using simple local material and construction techniques. 

¶ Sustainability additional costs would be paid back by saving on power and other 

resources. 

¶ The above techniques would be more feasible on housing complexes due mass 

production, and environmental integration among the units and with the urban spaces. 

¶ The design methodology was applied to housing, and can be used other buildings.  

d-We conclude with an invitation to universities, research establishments, and Engineering 

consultancies, to a future collaboration on green building projects in the world. We have 

detailed technical information and design details of each of the above items in the form of 

publications and technical reports, and we would like to make them available, and supplied on 

request. 
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Summary 
Sustainable planning is one of the topics that attracted the attention of developed countries 

and they are trying to maintain & reserve natural resources. They use renewable resources 

such as solar & wind energy, and preserve the environmental factors, both in urban and rural 

areas. Iraq is seeking to achieve those goals & policies through planning in a way that do not 

harm the future generations. But it is facing huge challenge, especially in the fields of 

agriculture, environment and urbanization. Various practices in Iraq have been clarified in this 

paper, and comparisons have been made using photos of the past and the present. There is 

huge increase in number of cars, the deterioration of public transport, and infrastructure in 

general. The expansion of cities on agricultural land, and the migration from the countryside 

to the cities brought rural habits to the cities, and led to losses in both directions (the loss of 

agricultural land, and bringing rural behaviors to the city).  The paper attempts to trace and 

pinpoint the most important existing negative trends, and seeks ways to reform them with 

photos to compare the existing cases with the near past situation. 

 

м-  ϣвϸЧвЮϜ 
ПЮϜ пЯК ДϝУϲЮϜм ̭ϜϼЎ϶ЮϜ ϣЛЦϼЮϜ ϢϸϝтϾм ̪ϣУтДж ϣϚтϠЮ АтА϶ϦЮϝϠ ϢϼмАϦвЮϜ ЬмϸЮϜ ϤЛЂ ϸЧЮ сТ ϼтϠЪ ϼϝЂϲжϜ дв ФϜϼЛЮϜ пжϝКм .ϤϝϠϝ

ϼϝЂϲжϜм ̪ϣЯ϶ϜϸЮϜ ϣтϚϝвЮϜ иϸϼϜмв сТ ϝЊЧжм ̪̭ϜϼЎ϶ЮϜм ϣтКϜϼϾЮϜ йϦЛЦϼ td ϣвϚϝЧЮϜ ϣтжтϾ϶ϦЮϜ йϦϜϼтϲϠ ϣϲϝЂв. 

 ϝвϠ ФϝϲЯЮ ϣЮмϝϲв сТ ̪ϤϜϼмАϦЮϜм ϣтвЮϝЛЮϜ ϤϝЪϼϲЮϜ ϣϠЪϜмв ФϜϼЛЮϜ сТ дмтϼЎϲЮϜ дмАА϶вЮϜм дϸвЮϜ мАА϶вм дмтϼϝвЛвЮϜ ϱвАт

 ϝтЯЪ РЯϦ϶Ϧ сϦЮϜм ̪йЯЪϝІвм йϦϝтмЮмϜм йϦϝтЊмЊ϶ ϸЯϠ ЬЪЮ дϜ дтЯТϝПϦв мϜ дтЂϝжϦв .ϝЦϼІм ϝϠϼО ϣвϸЧϦвЮϜ ϣтϼЪУЮϜ ЀϼϜϸвЮϜ йЂϼϝвϦ

ϼмАϦвЮϜ дϜϸЯϠЮϜ ϣтЛвϠ Ьм϶ϸЮϜм ̪ϣУЯ϶ϦвЮϜ дϜϸЯϠЮϜ ϾϮϝϲ ϾϝтϦϮϜ ϣЮмϝϲв сТм ϙАϝ϶ ϼмЊϦ сТ .ϼ϶ц ϸЯϠ двI  аϮϝжЮϜ ϼмЊϦЮϜ ϜϺк ...

Ϡ сТ сϠЂж дЂϲϦ дК .ϝлжв ϣϠтϼЦ мϜ ϢϼмϝϮв дϜϸЯϠ Йв ϣжϼϝЧв ̪ϣтІϝЛвЮϜ ϼмвъϜ ЌЛ 

 

 

 ϣϠϼϮϦ ϣвϜϸϦЂъϜ сТ ϣтАтА϶ϦЮϜ ФϜϼЛЮϜ 

в ϣтЂϸжлЮϜ ϤϜϼϝІϦЂыЮ ϢϼϝвЛЮϜ ϼϜϸ ϞϦЪ ϣтϼϝвЛвЮϜм 

Iraq Planning Experience in Sustainability 
Engineer Ali Nuri Hassan / Architect and Urban Planner 

Dar Al-Emara Office for Engineering and Architectural Consultors 
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н-  йϦϝтЎϼТм ϨϲϠЮϜ Рϸк 
 аткϝУвЮϜ ЬтϮϝϦм ϝлϦтвкϜ ϞЂϲ ϞϦϼϦЮϜм ϼϝϠϦКъϜ сТ Ϻ϶ϔϦ дϜ ϞϮт ϤϝтмЮмϜ ϸмϮм пЮϜ дттϼϝвЛвЮϜм дтАА϶вЮϜ иϝϠϦжϜ ϞЯϮ ϢϼмϼЎ

ϚтϠЮϜ АтА϶ϦЮϜ) мϜ (ϣϪϜϸϲЮϜ ϸЛϠ ϝв) амлУв ЬϪв ϝтЯϲϼв ϢϸтϸϮЮϜ пЯК ϣтЛЦϜмϠ РϼЛϦЮϜм ... (сЬЪϝІв ЙвϦϮвЮϜ   ϾУЧЮϜ ЬϠЦ ϣвϚϝЧЮϜм ϣϲЯвЮϜ

 ϝЊмЊ϶м  .  рϼЪУЮϜм  сжϝЧϪЮϜ  РϼϦЯЮ    РϚϜϼЊЮϜ  ЬϪв  ϣϲЯвЮϜ  ЬЪϝІвЮϜSlumsаϝϲϾЮϜ  ̪ Crowdedness   пжϠЮϜ  рϸϼϦ  ̪

ϣтϦϲϦЮϜDeterioration of Infrastructure ϨмЯϦЮϜ ̪ Pollution ъϜ ЬϝϮв сТм . ϣтЛвϦϮвЮϜ ЌϜϼвъϜм ̪ъϜ дϝТ ϣвϜϸϦЂ ϣЮϸ

 ϸкϜмІЮϜм  ϢϼтϪЪ  ЬЮϸϦ  дϒ пЯКФϜϼЛЮϜ  тϣвϜϸϦЂв ϼтО ϣЧтϼАϠ ЄтЛ  Ϝ ̪    ϜϺЮмтϠЪ ϝ̯тКϝвϮ Ϝ̯ϸлϮ ϞЯАϦт ЬϝϮв сТ йЂтЂϝϦ аϦ ϝв ϢϸϝКъ ̯Ϝϼ

ъϜ ϣвϜϸϦЂ. ϣϲЯвЮϜ ϤϜϼмϼЎЮϜ дв ϝкϼϝϠϦКϜм ̪ ϝЧϠϝЂ   

о- ) ФϜϼЛЮϜ сТ ϣтϪϲϠЮϜ ϤϝтАЛвЮϜ ϭϚϝϦж акϜ : ЬЪϝІвЮϜ) Ϻжв Ϣϼт϶ъϜ ϤϜϼтПϦЮϜнлло  - нлно ( 

 АтА϶ϦЮϜ сТ ЬЪϝІв дв сжϝЛт йϦЯЛϮ ϤϝЦмЛвЮϜ дв ϣЯЂЯЂ ϣϮϜм ̪ дтϼІЛЮϜ ϢϼмϪ ϸЛϠ ФϜϼЛЮϜ сТ сжАмЮϜ аЪϲЮϜ ЀтЂϝϦ Ϻжвм ФϜϼЛЮϜ

 . ϢϸтϸϮЮϜ ϣтжϜϼвЛЮϜм ϣтАтА϶ϦЮϜ ϝлϦϝУАЛжв сТ ϣтвЮϝЛЮϜ ϣϲϝЂЮϜ дК йϦϸЛϠϜ ̪дϸвЮϜ АтА϶Ϧм ϼϝвКъϜм 

 о-м  Ϝм ̭ϜϼЎ϶ЮϜм ϣКмϼϾвЮϜ ϤϝϲϝЂвЯЮ ϼвϦЂв ϼϝЂϲжϜ ϤϜϾмϝϮϦЮϜм ̪ дϸвЮϜ АтА϶Ϧ рϸϼϦм ̪ сКϜϼϾЮϜ ϬϝϦжъϜ сТ ϣϲІм ̪ дтϦϝЂϠЮ

 .(дϸвЯЮ ϣтЦϜмЮϜ ̭ϜϼЎ϶ЮϜ ϣвϾϲъϜм ̪ дтϦϝЂϠЮϜм ИϼϜϾвЮϜ ̪ϣвϝЛЮϜ ϤϝкϾжϦвЮϜ ̪ЬϝУАъϜ ϞКывм ХϚϜϸϲЮϜ) пЯК 

о-н  . ϣвϜϸϦЂвЮϜм ϣтϚϠЮϜм  АтА϶ϦЮϜ омϦЂв ϼмкϸϦ пЯК ЀЪЛжϜ дАϜмвЯЮ аϝЛЮϜ сКмЮϜ рϸϼϦ 

о-о Ъϼϲ. (ϣЯПϦЂвЮϜ ϼтО ϣтвмЪϲЮϜ ϣтжϠъϜм сЎϜϼъϜ пЯК ϾмϝϮϦЮϜм ̪сϚϜмІЛЮϜ дЪЂЮϜ ϼϝІϦжϜ пЮϜ ϤϸϜ ̪ϣϮвϼϠвЮϜ ϼтО дϝЪЂЮϜ ϣ 

о-п  . сϲЊЮϜ ЙЎмЮϜ рϸϼϦ ϝлϮϚϝϦж двм ϣтϦϲϦЮϜ пжϠЮϜм Ϥϝвϸ϶ЮϜ ϤϝЪϠІЮ ϣвϜϸъϜ ϞϝтО 

о-р  ЮϜм ϣУЊϼъϜм ̪ϤϝЪЯϦввЮϜ пЯК ϾмϝϮϦЮϜм ̪ аϝЛЮϜм рϼткϝвϮЮϜ сКмЮϜ аϸК ̪ ЙАЦ ϢϸК пЮϜ ϣтжЪЂЮϜ ϣЛАЧЮϜ ϤтϦУϦм . ϝлтЯК ̭ϝжϠ

 АПЎЮϝϠ ϤϝЂϼϝввЮϜ иϺлЮ ϣтЯϠЧϦЂвЮϜ ЬЪϝІвЮϝϠ дАϜмвЮϜ ШϜϼϸϜ аϸКм . (ϣТϝϪЪЮϜ ϣϚАϜм) ХАϝжвЮϜ сТ АА϶вЮϜ ϼтО рϸмвЛЮϜ ̭ϝжϠЮϜ ϼϝІϦжϜм

Ϝ ϤϸтϾ ϸЦм . ϣтϪϼϝЪ дмЪϦЂ ϝлЯтϸЛϦ ϤϝϠЯАϦв дϜ Ϩтϲ . ИϼϜмІЮϜм ϣвϝЛЮϜ Ϥϝвϸ϶ЮϜ ϣЪϠІ пЯК) дв ϼϪЪъ ХАϝжвЮϜ ЌЛϠЮ ϤϝТϝϪЪЮмл (

  сЮϝϦЮϝϠм сϚтϠЮϜм сжϜϼвЛЮϜ ϸлІвЮϜ пЯК ЀЪЛжϦЂм . ϣвϸϝЧЮϜ ЬϝтϮыЮ ϣтЯϠЧϦЂвЮϜ ϤыЎЛвЮϜ ϸϲϜ ϝЧϲъ дмЪϦЂм . АА϶вЮϜ РϝЛЎϜ

. ϸтϸϮ Авж дв ЬЪϝІв Йв ϣтмлЮϜ дϜϸЧТм . аϝЛЮϜ ϝлвмлУвϠ ϣвϜϸϦЂъϜ 

о-с  ϸЮϜ дтϠ ϣТмІЪвЮϜ ϤϝтϝУжЮϜ ϢϼкϝД ϼϝІϦжϜ ϣтϪϜϼϦЮϜм ϣвтϸЧЮϜ ХАϝжвЮϜ сТ ϝЊмЊ϶м . (ϣтЮϝ϶ЮϜ ЙАЧЮϜ) ϣвϚϝЧЮϜ ϣтжЪЂЮϜ ХАϝжвЮϜ сТ ϼм

 сЎϝПϦм ̪рϼЎϲЮϜ ϸлІвЮϜм рϼЊϠЮϜ ϨмЯϦЯЮ ϜϼϔϠ ϤϲϠЊϜм . ϤϝЛвϝϮЮϜм ϤϝтЯЪЮϝЪ . ϣтвЯКм ϣЧтϼК ϤϝЂЂϔвЮ ЙЦϜмв ϤЯвІм .

  ... ЬтϸϠЮϜ ϸϝϮтϜ ϣϠмЛЊм дАϜмвЮϜ 

о-о-т  ЮϜм ϣтжϜϼвЛЮϜ ϣЮϝϲЮϜ ϼмкϸϦ ̪ϣтІтЛвЮϜ ϤϝтмϦЂвЮϜ ϓАмϜ ϼϮϝлвЮϜ ЬмϠЦм ϤϜϼϮкм  сКϜϼϾ ϼмкϸϦ ϝлЧТϜϼ ̪ рϼЎϲЮϜ ϸлІв

 атЧЮϜм РϜϼКъϜ сТ ЬыϦ϶Ϝм ....ϣвϝЛЮϜм ϣЊϝ϶ЮϜ ϤϝтЪЯвЮϜ пЯКм ̬̬ ϤϠϒ аϜ ϣЮмϸЮϜ Ϥ̭ϝІ ϾмϝϮϦЮϝϠ дϸвЮϜ пЯК йЂУж ЌϼТм

 ...ϣтϼϝЎϲЮϜ 

п-  свмЧЮϜм сЯϲвЮϜ омϦЂвЮϜ пЯК ϣϚтϠЮϜ сТ ϤϜϼтПϦЮϜ ϸЊϼ свЮϝЛЮϜм 
:сϦъϝϠ Ј϶ЯϦ ϝлϦϝϠϠЂвм ϝлϠϝϠЂϜ ϢϼкϝДЮϜ иϺлЮм . ЀмЂϲвм ϱЎмϜ ЬЪІϠ ϣтЯϲвм ̪ϣтвЮϝК ϣт϶ϝжв ϤϜϼтПϦ Ϝϼ϶ϔв ϤϸЊϼ - 

п-м  ЬЪІЮϜ) сТ ϝвЪϝлЮ ϢϼмϝϮвЮϜ дтϦϝЂϠЮϜм ϣтКϜϼϾЮϜ ϣЛЦϼЮϜ ϞϝЂϲ пЯК ЙЂмϦЮϜм дϸвЮϜ ϣТϝЪЮ ϣтжϜϼвЛЮϜ ϣЛЦϼЮϜ ϢϸϝтϾ-м- .( 



 

                                                                                 18 
 

 
 аЦϼЯЪІЮϜ-м- ϸвЮ.ϣтмϮ ϢϼмЊ сЎϝвЮϜ дϼЧЮϜ дв ϤϝтжтЂв϶ЮϜ сТ ϣАтϲвЮϜ дтϦϝЂϠЮϜм ̭ыϠϼЪ ϣжт 

 

п-н    пЮϜ ϝлЯтмϲϦм дϸвЮϜ сТ ̭ϜϼЎ϶ЮϜ ϣвϾϲъϜм ϣтЦϜмЮϜ ϣАϼІъϜм ϣϲмϦУвЮϜ ХАϝжвЮϜм ϣвϝЛЮϜ ХϚϜϸϲЮϜм ϤϝкϾжϦвЮϜ пЯК ϾмϝϮϦЮϜ

) ЙЦмв) : ϣЯϪвϜ ̪ ϤϜϼϝтЂЯЮ РЦϜмв мϜ ϣтϼϝвϪϦЂϜ ЙтϼϝІвмлXмл ϼϝАв ЙЦмв ̪ϸϜϸПϠ сЦϼІ (    аϜϾϲЮϜ сТ дЪЂЮϜ ̪ ϸϜϸПϠ сТ пжϪвЮϜ

....ϸϜϸПϠ ϣжтϸвЮ ϼЎ϶ъϜ 

п-о м  ϤϜϼϝтЂЮϜ ϸϜϸКϜ ИϝУϦϼϜИϝУϦϼϜ ) аЦϼ ЬЪІЮϜ ЙϮϜϼ) .ϼтϠЪ ЬЪІϠ ϤϝϪмЯвЮϜм ϢϼϜϼϲЮϜ ϤϝϮϼϸн +о.(( 

  
 ) аЦϼ ЬЪІЮϜн+оϣтϚϝϠϼлЪЮϜ ϤϜϸЮмвЯЮ ЙЦϜмвм ϤϜϼϝтЂЯЮ РЦϜмв пЮϜ ХϚϜϸϲЮϜм ϤϝϲϝЂЮϜ ЬмϲϦ ( 

 

п-п     рϼϜϼϲ ϨϝЛϠжϜм ̪ ϨтмЯϦ ϼϸЊв пЮϜ ϝлЛЦϜмв ЬмϲϦм ̪ ̭ϝϠϼлЪЮϜ дтвϝϦ ϣЮмϸЮϜ ϾϮЛЮ ϣтϚϝϠϼлЪЮϜ ϤϜϸЮмвЮϜ аϜϸ϶ϦЂϜ ϼϝІϦжϜ

 дттмϝϦϠЮϜ ϣЧАжв сТ ϝвЪ ϣтϪтмЯϦЮϜ ϝлЯЪϝІв аЦϝТ ̪ ЬтмАЮϜ ЬтПІϦЮϜм ϼвϦЂвЮϜм РтϪЪЮϜ аϜϸ϶ϦЂъϜ дϜ ....ϣтϚϝЦмЮϜ ϤϜ̭ϜϼϮъϜ Ϻ϶Ϝ дмϸ

АϝжвЮϜ ϸϲϜ ϤжϝЪ сϦЮϜм ̪.(ϤϝжϼϝЧвЮϜм ϣтϲтЎмϦЮϜ ϼмЊЮϜ ЙϮϜϼ) . ϢϾтвϦвЮϜ ϣтϪϜϼϦЮϜ Х 

  ϝлϦϝЪϝϲвм Ϣϸмϸϲв ϣтϚϝЊϲъ ЬЊмϦЮϜ аϦ)  .(ϤϝϪмЯв дв йϪЛϠϦ ϝвм ϝлϦϜϼтϪϝϦм ϣтЯкъϜ ϤϜϸЮмвЮϜ ЙЦϜмвЮ ϣЧтЦϸ ϤϝтϚϝЊϲϜ ϸϮмϦ ъм

 .(ϸϜϸПϠ сТ ϤϜϸЮмвЯЮ ϣтЮмϜ ϢϼЪТ ̭ϝАКъ 

п-р  жм ̪ϣтжЪЂЮϜ ϼмϸЮϜ ϼϝАІжϜ ϤϝтϚϝЊϲϜ ϸЊϼ  ЬЪІϠ ϣтжЪЂЮϜ ϤϝТϝϪЪЮϜ ϸϝтϸϾъ .рϼЎϲЮϜ ϸлІвЮϜм ϣжтϸвЮϜ пЯК ϣтϠЯЂЮϜ ϝлϮϚϝϦ

  .сϮтϼϸϦЮϜ Ϥϝвϸ϶ЮϜ ϤϝЪϠІ ϔϼлϦ ϤКϼЂм ϤϼϪϜ .ϤϝОϜϼУЮϜм ϤϜϸтІвЮϜ ϤϝϲϝЂвЮ ϣтмϚвЮϜ ϞЂжЮϜ сТ Ьы϶ъϜ Йв . сАϝϠϦКϜ
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 ϼϸϦЮϜ ϼтϮІϦЮϜ ̭ϝУϦ϶Ϝм .ϣЮмϠЧв ϼтО ϤϜϼввм ϣЧтЎ ϣЦϾϜ пЮϜ ϝтϮтϼϸϦ ИϼϜмІЮϜ ϤЮмϲϦм  ЌϜϼКϜ ϤЊЯЧϦм .ХтϼАЮϜ сϠжϝϮ дв сϮт

. ϝлϦвмвтϸЮ АтА϶ϦЮϜ мϜ ϣтϚтϠЮϜ ϣвϜϸϦЂъϜ аткϝУв пЯК ϤϼϪϜ ЬвϜмК ШЮϺ ЬЪ ̪ ϣАА϶вЮϜ ϝлϦϝвϼϲвм  ИϼϜмІЮϜ 

 
 аЦϼ ЬЪІ-п- ЙтϼЂЮϜ ϼϝІϦжъϝϠ ϤϒϸϠ ϢϼкϝД ϣУЊϼъϜ пЯК ϾмϝϮϦЮϜм ϾϮϜмϲЮϜ ЙЎм 

п-6     ЙТϼм аϝЛЮϜ ЬЧжЮϜ дтЂϲϦ дϜ ϝвЯК .ϼтϠЪ ЬЪІϠ ϤϜϼϝтЂЮϜ  ϸϸК РКϝЎ ̪ Јϝ϶ЮϜ ЬЧжЮϜ пЯК ϸϝвϦКъϜм аϝЛЮϜ ЬЧжЮϜ ϞϝтО

  ЬϠЦ ϤϸКϜ ϸϜϸПϠ сТ мϼϦвЯЮ ϣЪϠІ ϺтУжϦЮ ϣЂϜϼϸ дϜ ϝвЯК .ϝлϦϝϪмЯв ϤϝтмϦЂв ЌУ϶тм ϣЊϝ϶ЮϜ ϢϼϝтЂЮϜ аϜϸ϶ϦЂϜ дв ЬЯЧтЂ йϦϚϝУЪ

пл лтТ дтА϶ ЬмϜ дтІϸϦ ЬвϝϠм ̪ ϝвϝК) аϝК ϝмфуо .ШЮϺ дмϸ ϤЮϝϲ ϸЯϠЮϝϠ Ϥϼв сϦЮϜ ϞмϼϲЮϜ дϜ ъϜ ̪( 

 

р-  ХтϠАϦЮϜм ЬтЯϲϦЮϜ 
 ϣЊϝ϶ЮϜ ̭ϝϠϼлЪЮϜ ϤϜϸЮмвм ϤϜϼϝтЂЮϜ сТ ϸмЦмЮϜ ШылϦЂъ ϣϮтϦж ϣтЂтϚϼЮϜ ЬвϜмЛЮϜ ϸϲϝЪ ̭ϝϮ .ϸϜϸПϠм дϸвЮϜ сТ ϣтϼϜϼϲЮϜ ϤϝϮϼϸЮϜ ЙТϼ

.̭ϜϼЎ϶ЮϜм ϣϲмϦУвЮϜ ХАϝжвЮϜ ̭ϝУϦ϶Ϝм .ϣтЯкъϜм 

р -м- ϜϸКϜ  ϤϜϼϝтЂЮϜ ϸ 

) ϢϼϦУЯЮ ϝлКϜмжϜм ϝлЮϝЪІϜ ϣТϝЪϠ ϤϜϼϝтЂЮϜ ϸϸК ϸтϜϾϦ АтА϶ϦЮϜ ϢϼϜϾм ϤϜ̭ϝЊϲϜ ϞЂϲмфсф-нлмп) ϞϼϝЧт ϝвЮ (отΣр сТ ϝУЛЎ (

) ϢϼϦУЯЮ ϤϜϼϝтЂЮϜ ϸϸК ϸϜϾ ϝвЪ .ФϜϼЛЮϜнлло- нлмн) РЊжм РϝЛЎϜ ϨыϪϠ (оΣр .(ϝУЛЎ 

) ϣϠЂжϠ (ϣЮмϸЮϜ) ϤϜϼϝтЂ РКϝЎϦмоΣлс) ϢϼϦУЯЮ ϝУЛЎ (мффф-  нлмп) дв (ϤϝЊϝϠЮϜ) аϝЛЮϜ ЬЧжЮϜ ЈЦϝжϦм .(фнун ϝЊϝϠ (

)пЮϜттл) ϢϼϦУЯЮ ϝЊϝϠ (мфсу  -  нлмн) пЮϜ ϤЊЦϝжϦ рϜ .(уΣо) аϝК йтЯК ϤжϝЪ ϝвК % (мфсф ϢϼϮъϜ ϤϜϼϝтЂ ϤϸϜϸϾϜм . (

) дв ϢϼϦУЮϜ ЀУжЮ (сЂЪϝϦЮϜ)пнΣспн) пЮϜ ϢϼϝтЂ (оутΣлслϦЮ РϝЛЎϜ ϣЛЂϦ ϣϠЂжϠ ϝлϦϸϝтϾϠ рϜ) ϢϼϮϜ ϢϼϝтЂ ( .(ϢϼϦУЮϜ ШЯ 

 

  
) аЦϼ ЬЪІЮϜр) ϤϜмжЂЯЮ ϤϜϼϝтЂЮϜ ϸϜϸКϜ (мфсф-нлмн  ϼвϲъϜ дмЯЮϜ (

ϸϜϸПϠЮ ϼЎ϶ъϜ дмЯЮϜм ФϜϼЛЮϜ 
) аЦϼ ЬЪІЮϜс  ϢϼϦУЯЮ  ϝвмвК ФϜϼЛЮϜ сТ свмЪϲЮϜ ИϝАЧЯЮ ϤϜϼϝтЂЮϜ ϸϜϸКϜ (

)мффф-нлмп ( 

) ϢϼϦУЯЮм ̪ ϸϜϸПϠ ϣжтϸв сТ ϝвϜмфсф-  нлмн  ϤϜϼϝтЂ ϸϸК ϸϜϸϾϜ () дв ϢϼϮъϜммср) пЮϜ ϢϼϮϜ ϢϼϝтЂ (мнтрпф ϢϸϝтϾϠ рϜ ϢϼϝтЂ (

)млф . аϝЛЮϜ ЬЧжЮϜ рϸϼϦм ̪ϣтϸϜϼтϦЂъϜ ϤϝЂϝтЂЮϜ ϞϝтПЮ ШЮϺм .ϝϠтϼЧϦ РЛЎ ( 
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р -н  ϣтЯкъϜм ϣЊϝ϶ЮϜ ̭ϝϠϼлЪЮϜ ϤϜϸЮмв ϸϸК 

ІЮϜ ϢϸϜϼЪЮϜ ϣЧАжвЮ ϤϝтϚϝЊϲъϜ ЌЛϠ пЯК ЬмЊϲЮϜ аϦм ̪ ϝтЯЪ ϢϼТмϦв ϼтО ϸϸЊЮϜ ϜϺлϠ ϤϝтϚϝЊϲъϜ  ϝЂϝЂϜ ϤϼϠϦКϜм ̪ ϣтЦϼ

:сЯтϝв ϱЎϦϜм ̪оϼ϶ъϜ ϸϜϸПϠ Ϥыϲв пЯК атвЛϦЯЮ-  

¶ ) ϢϸϜϼЪЮϜ сТ ϣϲмЂввЮϜ ϣтЯкъϜ ϤϜϸЮмвЮϜ ϸϸКфо) м ̪ϣтЯкϜ (нн) Йв ̪ϣЊϝ϶ (с .ϣтвмЪϲ ( 

¶ ) ϣтЯкъϜ ϤϜϸЮмвЮϜ сТ дтЪϼϦІвЮϜ ϸϸКрмΣпрф) дмЯЪІтм ̪ϜϸϼТ (мнΣпрф .ϣЯϚϝК ( 

¶ : ϣтЮϝϦЮϜ ϼттϝЛвЮϜ АϝϠжϦЂϜ дЪвтм-    ) ϝϠтϼЧϦ ϢϸϲϜмЮϜ ϢϸЮмвЮϜ ϝлвϸ϶Ϧ сϦЮϜ ЬϚϜмЛЮϜ ϸϸКмос  ̪((ϣтЯкϜ) ϢϸЮмв/ϣЯϚϝК (

) рϜрро) ЬϠϝЧϦ ϢϸЮмв ЬЪТ (ϣЊϝ϶ЮϜ) ϝвϜ ̪ϝЊ϶І (нплл) ϣтвмЪϲЮϜм ̪ϝЊ϶І (услл ϢϸЮмв/Ј϶І ( 

¶ . ϣтϚтϠЮϜ ϣЯЪІвЮϜ аϮϲ дК ϣтЮмϜ ϤϜϼІϔв сАЛϦ аϝЦϼъϜ иϺк 

¶ ) ϱЂвЮϜ ЬвІмнϜ ϢϸϜϼЪЮϜ Ϥыϲв ИмвϮв дв %(  ϤϜϸЮмвЮϜ дв ϸϜϸПϠ сАПт ϝв дтв϶Ϧ дЪвт ϜϺк ХТмм  ...ϣтЦϼІЮ

:сЯт ϝвЪм ϤϝжϼϝЧвЮϜ Ьы϶ дв сϠтϼЧϦ ЬЪІϠ мЮм  ̪ϣтвмЪϲЮϜм ϣЊϝ϶ЮϜ ϣтϚϝϠϼлЪЮϜ-  

 = ϣтЯкъϜ ϤϜϸЮмвЮϜ)ммΣофн   = ϣЊϝ϶ЮϜ ̪ϢϸЮмвнΣснр   = ϣтвмЪϲЮϜ ̪ ϢϸЮмвтон .( ϢϸЮмв 

 = (ϣтвмвЪϲЮϜ + ϣтЯкъϜ + ϣЊϝ϶ЮϜ) ϤϜϸЮмвЮϜ ϣТϝЪЮ сЯЪЮϜ ИмвϮвЮϜмпΣтпф   .ϢϸЮмв 

¶   ϢϸЮмв ЬЪ дϜ ϱЎϦϜм (ϢϸϜϼЪЮϜм ̪ϣжмтϾ ̪ϼмЊжвЮϜ) ϸϜϸПϠ сТ ХАϝжв ϨыϪЮ ϣтЯкϜ ϤϜϸЮмвЮ ЙЦϜмв ϨыϪ ϱЂвϠ ϨϲϝϠЮϜ аϝЦ

) ЬϸЛвЮϝϠ аϸ϶Ϧтл-мтл) ЬϸЛвЮϝϠ ϝтϼлІ ШЯлϦЂϦм ̪ ϣЯϚϝК (нрΣпЮϜ дв ϼϦЮ РЮϜ () ЬтПІϦ ЬϸЛвϠм ̪ ϸмЦму-мф  .ϝтвмт ϣКϝЂ (

:сϦъϝЪ дмЪϦЂ ϸϜϸПϠЮ ϝтвмт ϤϜϸЮмвЮϜ ШылϦЂϜ дϜ ЌϼϦУт ШЮϺ ХТмм- 

  = ϣтЯкъϜ ϤϜϸЮмвЯЮ ШылϦЂъϜ)мпо    = ϣЊϝ϶ЮϜм ̪ ϼϦЮ дмтЯвннΣнн   = ϣтвмЪϲЮϜ ̪ ϼϦЮ дмтЯвсΣмф .(ϼϦЮ дмтЯв 

ϸЮмвЮϜ ϣТϝЪЮ ШЯлϦЂвЮϜ ϸмЦмЯЮ сЯЪЮϜ ИмвϮвЮϜ дмЪтЂм =     ϝтвмт ϤϜмтмΣпм  .ϼϦЮ дмтЯв 

¶  ̪ϸмЦмЮϜ ФϜϼϦϲϜ дв ϣϮϦϝжЮϜ ϣтϼϜϼϲЮϜ ϤϜϼЛЂЮϜм ϤϜϼϝтЂЮϜм ϤϜϸЮмвЮϜ дв ϣϪЛϠжвЮϜ ϢϼϜϼϲЮϜ ϣтвЪ ϞϝЂϲ ϨϲϝϠЮϜ Ьмϝϲ

:ϣтЮϝϦЮϜ ϣЮϸϝЛвЮϜ Ϥвϸ϶ϦЂϜм- 

) ФϜϼϦϲϜ дв ϣϮϦϝжЮϜ ϣЦϝАЮϜм  рϜ) АУжЮϜ дв ЬтвϼϠ (мрф  = (ϼϦЮрΦу  X6 мл     ϣтжϝАтϼϠ ϣтϼϜϼϲ Ϣϸϲм)BTU ЬϸϝЛϦм (

)сΦммсусонX смл (ЬмϮ  .(ϤжЮϜ дв ЬмϜϸϮ :ϼϸЊвЮϜ) 

¶ ) аϝК ϤϜϼϝтЂЮϜ ϸϸК НЯϠнлмо) ϸϜϸПϠ сТ (мΣппсΣмуп  ϢϼϝтЂЯЮ свмтЮϜ ШылϦЂъϜ ЬϸЛв ϨϲϝϠЮϜ ϞЂϦϲϜм ̪ ϢϼϝтЂ (

) ϢϼтПЊЮϜмоΦно) мк ϞϼϝЧв аЦϼЮ (дтϼ϶Ϝ Йв дϜϸтϾ) ϼмϦЪϸЯЮ оϼ϶Ϝ ϣЂϜϼϸ ϤЯЊмϦм... амт/ϼϦЮ (мр иϺк ХТмм ̪ амт/ϼϦЮ (

ШЯлϦЂϦ ϸϜϸПϠ сТ ϤϜϼϝтЂЮϜ ИмвϮв дϜ ЌϼϦУт аϝЦϼъϜ  : дв ϞϼϝЧт ϝв 

мрX мΣппсΣмуп =нмΣсфнΣтсл   рϜ) ϝтвмт дтϾжϝϠЮϜ дв ϼϦЮнмΦсф  (ϼϦЮ дмтЯв 

 : ЬϸϝЛт ϝв ϸϜϸПϠ сТ ϸмЦмЮϜ дв ШЯлϦЂϦТ ϣтϚϝϠϼлЪЮϜ ϤϜϸЮмвЮϜ ϝвϜмтмΣпм  ϼϦЮ дмтЯв 

 = рмϝЂт ϤϜϼϝтЂЮϜм ϤϜϸЮмвЯЮ ШЯлϦЂвЮϜ ϸмЦмЯЮ сЯЪЮϜ ИмвϮвЮϜмфоΣм ϜϸтЮмϦ ЬϸϝЛтм ̪амт/ϼϦЮ дмтЯв  ϝтϼϜϼϲ 

 =мфоΣмллΣлллX )рΦу X6 мл /(мрф   

=тΣлпо X мнмл  ) ϣтжϝАтϼϠ ϣтϼϜϼϲ ϢϸϲмBTU.( 

) аϸ϶Ϧ ЬϸЛвЮϝϠ ϢϸЮмв ЬЪ дϜфл) ϝтвмт ШЯлϦЂϦм ϣЯϚϝК (упс) ШылϦЂϜ ЬϸϝЛтм ̪ϼϦЮ (рс  ШЯлϦЂϦ ϢϼϝтЂЮϜ) ϸϲϜмЮϜ амтЮϝϠ ϢϼϝтЂ (

 ϝтвмтмр  йЪЯлϦЂϦ ϝв дϜ ЬмЧЮϜ дЪвт ϜϺϠм .(ϼϦЮ) ̮Ю ̱мϝЂв ϸϜϸПϠ сТ ϣтϚϝϠϼлЪЮϜ ϤϜϸЮмвЮϜуΣос . ϢϼϝтЂ дмтЯв ( 

р -о ϣтЦϜϼЛЮϜ дϸвЮϜ сТ сКϝвϮЮϜ ϰмϾжЮϜм ϤϝтϚϜмІЛЮϜ ϢϼкϝД 
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 дАϜмвЮϜм дϝЪЂЮϜ ϤЛТϸм . ϣтжЪЂЮϜ сЎϜϼъϜ пЯК АПЎЯЮ оϸϜ ̪ ϣУЯϦ϶в ϞϝϠЂъ дϸвЯЮ ϣтЂϝЂъϜ атвϝЊϦЮϜ ϸϜϸКϜ ϼϪЛϦ дϜ

м ϣтАтА϶ϦЮϜ дтжϜмЧЮϜ пЯК РϝУϦЮъϝϠ . ϤϝтϚϜмІЛЮϜ ̭ϝІжъ ϢϼϮϝлв ЬϚϜмК ϤϓϮЮ ϝвЪ ̪ ϣтжЪЂЮϜ ϼмϸЮϜм ЙАЧЮϜ ϢϜϾϮϦ пЮϜ ϢϼϸϝϠвЮϜ

  ϣЯЪІв ϤϦϝϠм .....ϣЊϝ϶ЮϜ ϤϝтЪЯвЮϜ пЯК ϜϾмϝϮϦ ϸтІϦЮϝϠ дмϼϮϝлвЮϜ аϝЦм ...ϸϜϸПϠм оϼϠЪЮϜ дϸвЮϜ ϣтϠЮϝО ϤϝтϚϜмІЛЮϜ ϤЯвІ м

  ..дтϼϮϝлвЮϜ ̭ъϔк ЬЪϝІвϠ ϝЂϝтЦ ϣтмжϝϪ ЬЪϝІв ЬЪІϦ Ϥϝвϸ϶ЮϜ 

  . ϼтϠЪм ϱЎϜм ЬЪІϠ ϸϜϸПϠ сТм ̪ ЙтϼЂЮϜ ϤϝтϚϜмІЛЮϜ мвж ϤжтϠ сϦЮϜ ϣтвЂϼЮϜ ϤϝтϚϝЊϲъϜ ϰϼА дЪвт 

) ϤПЯϠ (дϝϦЂϸϼЪ ϣЧАжв ϸϜϸК) ФϜϼЛЮϜ сТ ϣтϚϜмІЛЮϜ ЙЦϜмвЮϜ ϸϸК дϜмΣррн) аϝК ϝЛЦмв (нлмо) ϝлжЪϝЂвм ̪ (опсΣуум (

) ϝлжАЧт ̯ϝжЪЂвнΣпму) алϦϠЂж Ј϶І дмтЯв (тΦтЛЮϜ дϝЪЂ дв %(  ̪ ФϜϼ 

) ϝлтУТ ϸϜϸПϠ ϝвϜоот) ϝлжЪЂт ϣтϚϜмІК (псоΣтлп) ЬЪІϦЮ̪ ̯ϝЊ϶І (тмΣооф) сТ ϤКϾм ϝжЪЂв (ммн  .ϣЯϲв ( 

  
аЦϼ ЬЪІϜ-т-   ЬмϠЧвЮϜ ϼтО дтϼϮлвЮϜм ϤϝтϚϜмІЛЮϜ ЙЦϜм  аЦϼ ЬЪІЮϜ-у -  рϼЎϲЮϜ ϸлІвЮϜ йтмІϦм ̭ϝжϠЮϜ АϠϜмЎ пЯК РϝУϦЮъϜ 

   дв ϼϪЪъ РКϝЎϦ ϤϝтϚϜмІЛЮϜ ϸϸК дϜ) ЬЊтЮ ϤϜмжЂ ϨыϪ Ьы϶ РЛЎЮϜоΣсут  пЮϜ ϸϜϸПϠ сТ РКϝЎϦм ϝтϚϜмІК ϝЛвϮϦ (

)млнн) аϝК дК РϝЛЎϜ ϣϪыϪ ϸмϸϲϠ ϢϸϝтϾЮϜ) ϣтϚϜмІК (нлмо.(( 

) аϝК ϣтϚϜмІЛЮϜ дЪϝЂвЮϜ ϸϸК ϸϜϾ ϸЧЮнлмо) пЮϜ (рнмΣфпт) ϣϠЂж ϤЯЪІм ̪ (РЊжм Ϣϼв ϢϸϝтϾϠ) ̪ϣтжЪЂ Ϣϸϲм (мсΦр %(

 дϝЪЂ ϱϠЊϜм .дЪϝЂвЮϜ дв) ϤϝтϚϜмІЛЮϜоΣсстΣтну) аϝК (нлмс рϜ) (мф .(ϝвмвК дϝЪЂЮϜ дв % 

) дϜуу  рϼткϝвϮЮϜ сКмЮϜ дϜ пЯК ЬЮϸт ϝвϠм ... Јϝ϶ЮϜ ИϝАЧЯЮ сЧϠϦвЮϜм ̪ϣЮмϸЯЮ ϝлϦтЪЯв ϝлтЯК ϾмϝϮϦвЮϜ сЎϜϼъϜ дв %(

) ϣϠЂж дϜ ϝвЪ .ϼмвъϜ ϣтЮϜ ϤЮϜ ϝвЮ сЂтϚϼ дАϜмвЮϜ ϼмϸм ̪ ϜϸϮ РтЛЎ ЈмЊ϶ЮϜ ϜϺлϠ аϝЛЮϜнс(  ϾмϝϮϦвЮϜ сЎϜϼъϜ дв %

)  ϣϠЂжм ̪ АЧТ дЪЂЯЮ ϣЊЊ϶в ϝлтЯКтп  сТ ̭ϜϼЎ϶ ХАϝжвЪ ϤϺУж мϜ ϤЊЊ϶ ХАϝжв ϝлУЊж ̪ϣтжЪЂ ϼтО ̱ЌϜϼϜ %(

. ( ϞмЯАв ϼЎ϶Ϝ ̭ϝАПЪ ϣЊЊ϶вЮϜ ХАϝжвЮϜм ϣϚтϠЮϜ пЯК ϼтϠЪЮϜ ϼтϪϝϦЮϜ дтв϶Ϧ дЪвт) ϣтЂϝЂъϜ атвϝЊϦЮϜ 

¶ ) аϝЛЮ ϤϝтϚϜмІЛЮϜ ϤϝтϚϝЊϲϜ :ϼϸЊвЮϜ)нлмсϾм " ( АтА϶ϦЮϜ ϢϼϜ-  ϵтϼϝϦϠ ϸЧК ϼвϦϔвнл/у/нлмт. (" 

  дϸвЮϜм ̪ ϣвϜϸϦЂъϜ амлУв мϒ йϚтϠЮϜ) аткϝУв дК ϢмлЮϜ ϸЛ̳Ϡм АϝϠϲъϝϠ сЦϜϼЛЮϜ ϼϝвЛвЮϜм АА϶вЮϜ ϼЛІϦ аϝЦϼъϜ иϺк ЬϪв дϜ

 . (ϣвϜϸϦЂвм ϣУтДжм ϢϸтϸϮ дϸвЮ сЯϠЧϦЂвЮϜ АтА϶ϦЮϜ мϜ ϣткϝТϼЮϜм ̪ ̭ϜϼЎ϶ЮϜ 

 

с- мвЮϜ ϼмЊЮϜм ϤϝжϼϝЧвЮϜ ϣтЛЦ 
  дтϠ ϣтвЯЛЮϜ ϤϝжϼϝЧвЯЮмϼЎϝϲЮϜм сЎϝвЮϜ   ϼЊϦЧϦЂ м . ФϜϼЛЮϝϠ  ϝлЮ дмАА϶вЮϜ сЮϝϦЮϝϠм дϸвЮϜ йжв сжϝЛϦ ϝв пЯК РϼЛϦЯЮ

.... ϢϼмϼЎЮϜ ϸжК ϰϼІЮϝϠ ЙЂмϦЮϜм ϼмЊЮϜ пЯК ϤϝϲмϼІЮϜ 
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 аЦϼ ЬЪІЮϜ- ф  -  ϸЛϠ) ϸϜϸПϠ сТ АмЧЂЮϜ ϸЛϠ ϣтϼЎϲ ϸкϝІвнлло (ϣжтϸвЮϜ РттϼϦ) ( 

мϼмЊЮϜдтϦ    иыКϜтУтϼЮϜ аткϝУвЮϜ РϲϾ ЬϪвϦϣ  ϲЮϜ ХАϝжвЮϜ пЮϜЎтϼϣ  ъмϜ ϢϼϮлЮϜ ϤϒϸϠ ϸЦм .    РϝтϼъϜ пЯК йжтϸвЮϜ РϲϾϠ

тКϜϼϾЮϜ ХАϝжвЮϜм ̭ϜϼЎ϶ЮϜ ХАϝжвЮϜ пЯК ̭ϝЎЧЮϜмϣ    ϝлТϜϼАϜм йжтϸвЮϜ дв йϠтϼЧЮϜ дтϦϝЂϠЮϜмм ̪КϜϼϾЮϜ ϤϼмкϸϦϣ   ϤвЦϝУϦм

йЮϝЪІϜ йТϝЪϠ ϨмЯϦЮϜм ϤϝϪмЯвЮϜ ϤϸтϜϾϦм йКϝжЊЮϜ ЬЪϝІв мЪЛв ϞЯЧжϜ ϼвъϜ дϜ ъϜ . ϣжтϸвЮϜ пЯК ϝЂ ϞϼЦϜ ϼвъϜ ϤϝϠм ϼϜϸϲжыЮ

сжϜϼвЛЮϜм сАтА϶ϦЮϜ Ϩтϲ . дϸвЮϜ пЯК ϣтУтϼЮϜ ϣвϮлЮϜм  иϝжтвЂϜ рϺЮϜм йжтϸвЮϜ мϾПϠ йтУтϼЮϜ аткϝУвЮϜ ϤϜϸϠ)тϼϦ тйжтϸвЮϜ Р(   мϜ

)тϼϦЮϜ (Рт рϼϝЎϲЮϜ . 

  йтϚϜмІЛЮϜ дЪϝЂвЮϜ ϤϦϝϠТсТ ϼІϦжϦ  дϸвЮϜ    .  дϸвЮϜ мϾПϦ йтϸϼϦв ̭ϝжϠ ϞтЮϝЂϜ ϼлДϦ ϤϜϸϠмϣТϸлϦЂв    ϤϜϺЮϝϠвлвЮϜ ϝкϾЪϜϼвϣ 

тϪϜϼϦЮϜмϣ  .ϼІϦжϦм  ϝЎтϜ ϼϝЎϲЮϜ дК дмЪϦ ϝв ϸЛϠϜ йтϚϝІжϜ ЬЪϝтк РϜϼАъϜ сТϢ  ̪ Ϯ мϜ ϱтУЊЮϝϠ ̭ϝжϠЮϝЪϺ  РЛЂ мϜ ϼϝϮІъϜ Им

Ьт϶жЮϜ  . 

   

 аЦϼ ЬЪІЮϜ- мл -  ϞϼϲЮϜ йϦУЯ϶ рϺЮϜ ϼϝвϸЮϜ ϤϜϼтϮУϦЮϜм 

 ϼмЊЮϜϢ  иыКϜ  дК иϼЪТ сАЛϦ   ЬЯ϶ЮϜ 

  сЮϝϦЮϝϠмЬϚϝЎϦ    йтϸЯϠЮϜ иϼАтЂЮϜ  ̪Ϧм  ϼϪЛвДжъϜм дтжϜмЧЮϜ ХтϠАϦ ̪  ϣ  ϼАтЂЮϜ аϸКмϢ    дАϜмвЮϜ пЯК)ϸϼвϦвЮϜ(   ϸЛϠ ϝЊмЊ϶м

вЂϼϝвϦЎϼЛϦм ϞϼϲЮϜ йϠЛЮ йъ й  ЬϝϦЧЮϜ ϤϝлϠϮ сТ ϝлЮϜмк  .  ϱЯЊϦЂϦ аЮ йтжϠъϜ ЌЛϠ ЬϜϾϦ ъмЬкϔϦ мϜ   рϜ дϼЦ ЙϠϼ дв  )нр( 

жЂϣ  м .ЯϪвъϜ ЬЎТϜϣ    ШЮϺ пЯК  ϣтϝжϠ )ϼϜϾмϢ  ϼϝϮϦЮϜϢ   ̭ϝУЯ϶ЮϜ ИϼϝІ сТ)тϼмлвϮЮϜϣ   ϝЧϠϝЂ̪ ((  тжϠъϜ дв ϸтϸЛЮϜмϣ  влвЮϜ ϣ   ЀУж сТ

ИϼϝІЮϜ(   . 

Ьмϲ ϣЂϜϼϸϠм  )ϸтІϼЮϜ ИϼϝІ(    ϨϲϝϠЮϜ ϝкϸКϜ)дмϼ϶Ϝм(    ϸϜϸПϠ йжϝвϜ сТ ̪ мϜдϜ ϤϲЎ  дв ϼϪЪϜ  )олл(  тϝжϠϣ    ̪ йтТ ϝлжв )см( 

 йтϝжϠ ϣтϸϼϦвЪмϼϦв мϜϣ ) Шϝжкммп . ϜϸϮ ϣтϸϼϦв ϣтϝжϠ ( ϝлвϜϸ϶ϦЂϜ мϜ ϝлЯткϝϦ ϸϝЛт аЮм мϜ ϝлϦжϝтЊм ϝлвтвϼϦ . ЬϜϾϦ ъм  ϝкϼϪЪϜ

 йϠϼ϶в йϠІ сϦЮϜм ̪ϼлДв ̭сЂт ϝк  сϮϼϝ϶ЮϜ Ю рϼЎϲЮϜ ϸлІвЯ мϜжтϸвЮϜм ИϼϝІЯЮ.ϣ  
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 аЦϼ ЬЪІЮϜ- мм-  (ϸтІϼЮϜ ИϼϝІ) атϸЧЮϜм ϨтϸϲЮϜ дтϠ ϭвϸЮϜ ϤϝлтмІϦ 

 

  аЦϼ ЬЪІЮϜ-мн-   ϱЎмϦ ϣтЮϝϦЮϜ ϼмЊЮϜ  УЯϦ϶в ХАϝжвЮ ϤϝжϼϝЧв ϣ  тжϠъϜ рϸϼϦ дтϠϦ ϸϜϸПϠ двϣ    сЎϝвЮϜ дтϠ ϣвϝЛЮϜ ϤϝϲϝЂЮϜм

...ϼЎϝϲЮϜм м ϼтϮІϦЮϜ ̭ϝУϦ϶Ϝ дв ИϼϜмІЮϜ ̪ ϣвтϸЧЮϜ ϤϝϲϝЂЮϜ сТ ϝвЪ АтЯϠϦЮϜ рϸϼϦм ̪ аЪϜϼϦм ϝЧжъϜм ЬϝϠϾъϜЌ  ϝкϼтОм ... 

 
 

 

 аЦϼ ЬЪІЮϜ- мн-  ϤϝжϼϝЧвсТ тжϠъϜ рϸϼϦ дтϠϦ ϸϜϸПϠϣ  ...ϼЎϝϲЮϜм сЎϝвЮϜ дтϠ ϣвϝЛЮϜ ϤϝϲϝЂЮϜм 

 

  аЦϼ ЬЪІЮϜ-мо-   ϼмЊЮϜ    иϝжϸϜ  ЙтϼϝІвЮ ϤϝжϼϝЧв ЬϪвϦϣтжϝЪЂϜ  дϼЦ РЊж ϝлтЯК ϼв  ̪ ϝϠтϼЧϦ  Ϩтϲ    ϺтУжϦЮϜм атДжϦЮϜ  атЯЂЮϜ Йв

 ϤЮϜ ϝвЮ йжϼϝЧвтЮϜϣ тжϠъϜм ИϼϜмІЮϜϣ  аϝК ϸЛϠнлло  . 

 
 

 сЎϝвЮϜ дϼЧЮϜ дв ϤϝтжтϦЂЮϜм ϤϝтжтЂв϶ЮϜ сТ ϣЮмϸЯЮ ϣтжϝЪЂϜ ЙтϼϝІв (пЯКъϜ) 
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) ϸЛϠ (дттмϝϦϠЮϜ) ϣтϪϜϼϦЮϜ ХАϝжвЮϜ мϜ ϸϜϸПϠ ϾЪϼв сТ ИϼϜмІЮϜм ϣУЊϼъϜ пЯК ϾмϝϮϦЮϜнлло ( 

 аЦϼ ЬЪІЮϜ- мо -  ЙтϼϝІвЮ ϤϝжϼϝЧв ϣтжϝЪЂϜ 

  аЦϼ)иϝжϸϜ сТ ϼмЊЮϜ-мп-  (  ЬмЯϲЮ ϤϝжϼϝЧв ЬϪвϦϣтжыЧК  ФϜϼЛЮϜ сТ сЎϝвЮϜ дϼЧЮϜ дв ϤϝжтЂв϶ЮϜ сТ ϝкϸϝвϦКϜ аϦ   ̪ ЀЪЛϦ 

  аОϝжϦЮϜ  ϱЎϜмЮϜϚтϠЮϜ Йв  ϣϚАϜм ϤϝКϝУϦϼϝϠмϣ    ϤϝТϝϪЪм. ϣϚАϜм  м  ЮϸϠϦй  ϤϝжтжϝвϪЮϜм ϤϝжтЛϠЂЮϜ сТ ϤАА϶ ЙтϼϝІв Йв ϝтϼϺϮ  . 

аϦ Ϩтϲ тжЪЂЮϜ ϤϜϼϝвЛЮϜм рϸмвЛЮϜ ЙЂмϦЮϜ Авж пЮϜ ЬϝЧϦжъϜ. ϣ ϤϝТϝϪЪЮϜ ЙТϼм . ϣтжЪЂЮϜ  аϦ ̭ϜϼЎ϶ЮϜ ХАϝжвЮϜм ϼтϮІϦЮϜ дϜ ъϜ

 АтА϶ϦЮϜ пЯК ДϝУϲЯЮ ϼϝϠϦКъϜ ϼДжϠ ϝкϺ϶Ϝм аϝЛЮϜаϜϸϦЂвЮϜ . 

 
 

  
 аЦϼ ЬЪІЮϜ ï мп -  ЬмЯϲЮ ϤϝжϼϝЧвϣтжыЧК ϤϝжтЂв϶ЮϜ сТ ϝкϸϝвϦКϜ аϦ  ϤϝжтжϝвϪЮϜм ϤϝжтЛϠЂЮϜ сТ ϤАА϶ ЙтϼϝІв Йв 

  иϝжϸϜ сТ ϣтЮϝϦЮϜ ϼмЊЮϜ  ϤϜϾмϝϮϦЮϜ ϱЎмϦК ̭ϝжϠЮϜм  пЯК рϸЛϦЮϜ ИϜмжϜ дв ϝКмж ЬϪвт рϺЮϜ аϜϸϦЂвЮϜ ϼтО РϲϾЮϜм йУЊϼъϜ пЯ

ϚтϠЮϜϣ  жтϸвЯЮ йтϼЎϲЮϜϣ  ̭ϝУϦ϶Ϝм .    ϼтϮІϦЮϜϼϝЂϲжϜм ̪ ИϼϝІЮϜ аϼϲв сТ   Ϝ ϤϜ̭ϝЎУЮϜ ϲмϦУвЮϣ  йтϠжϝϮ пЯК Ј϶ъϝϠм ИϼϜмІЮϜ сТ 

.  мϦЧ ϲмϦУвЮϜ ХАϝжвЮϜ ЬтЯϣ  жтϸвЮϜ омϦЂв пЯК ̭ϜϼЎ϶ЮϜмϣ  оϸϜ .  ЛЦϼЮϜ иϸϝтϾ пЮϜϣ  ϸтІвЮϜϢ   ϲмϦУвЮϜ ХАϝжвЮϜ ϞϝЂϲ пЯКϣ    . сТм

ϼтϪЪ ϤъϝϲϢ  ϤЊЯЧϦ  ϤϝϲϝЂвЮϜ   ϲмϦУвЮϜϣ  мЬЪІϦЮ ϝкϸтІϦ аϦ    сϦЮϜ ϤϜϼϝЧЛЯЮ ϤϜϸϜϸϦвϜϦ  ϝлвϝвϜ ЙЧϤЯЦм .  ЊЊ϶вЮϜ ϤϝϲϝЂвЮϜ ϣ  

  ϤϜϼϝтЂЮϜ РмЦмЮИϼϜмІЮϜ Ϥϝвϼϲвм  ϤϼАЎϜ ϝвв    ϼϚϝЂЮϜ Ј϶ІЮϜЬмϾжЯЮ   ϤϜϸϜϸϦвъϜм ϤϜϾмϝϮϦЮϜ ШЯϦ ϾмϝϮϦтЮ ИϼϝІЮϜ пЮϜ

тϼϝЧЛЮϜ. ϣ 
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 аЦϼ ЬЪІЮϜ-мр-   ЬмϠЧв ϼтО ЬЪІϠ ϝлЮыПϦЂϜ мϜ ϣУЊϼъϜ пЯК ̭ϝжϠЯЮ ϣЯϪвϜ ЙϠϼϜ 

  тжЪЂЮϜ ϤϝТϝϪЪЮϜ ϝвϜϣ    сϦЮϜмЯЊϝϲЮϜ ϤϜϼтПϦЯЮ ϬϺмвжЪ ϸϜϸПϠ Ϻ϶Ϝ дЪвтϣ    амлУвЮϜ ϜϺк сТ  .  ϸЧТдϜ ϨϲϝϠЮϜ Дϲъ   ИϝУϦϼъϜ ϸϜϸПϠ сТ

тжЪЂЮϜ ϤϝТϝϪЪЮϜ сТ сϮтϼϸϦЮϜϣ  Ϩтϲ .  вϸ϶ϦЂвЮϜ ϼттϝЛвЮϜ ϤжϝЪϣ  тϜϸϠ пϦϲ ϤϝжтЂв϶ЮϜ АЂϜмϜ сТϣ    ϤϝжтЛϠЂЮϜϸϝвϦКϜ  ТϝϪЪϣ   ϸмϸϲϠ

)млл  ï  мнл(  Ј϶І/ϼϝϦЪк . жтϸвЮϜ ̭ϜϾϮϜ ЌЛϠЮ рϸмвЛЮϜ ЙЂмϦЮϜ пЮϜ ϤЮмϲϦ аϪϣ  ϱϠЊϦЮ  тжЪЂЮϜ ϤϝТϝϪЪЮϜϣ  )нрл  ï  олл (  

Ј϶І/  ϼϝϦЪкϤЛУϦϼϜм .  дϼЧЮϜ ЬϚϜмϜ сТ  )нм(    ϸϜϸПϠ АтА϶Ϧ сТм)нлол(  ЮпЮϜ ЬЊϦ  )слл(  Ј϶І/ϼϝϦЪкм .тЬмϠЦ дЪв   ШЮϺ  

Ϡ  АтА϶ϦЮϝЮϜ  ХϠЂв  . йϦϝϠЯАϦв дтвϝϦмвϾϲъϜ ЬмϲϦм ЬЪϝϦ пЮϜ ϤϸϜ АмЧЂЮϜ ϸЛϠ ϝв ϤϝЛтϼІϦЮϜ дϜ ъϜϣ    ХАϝжвЮϜм ̭ϜϼЎ϶ЮϜ

 ϲмϦУвЮϜϣ    дϸвЮϜ Ϭϼϝ϶м Ь϶ϜϸϒϸϠв ХтϠАϦм  тϼϜϸъϜ ϤϜϸϲмЮϜ пЯК ЙЂмϦЮϜ аϸКϣ  ϼмϝϮвЮϜϢ    .вϸЧвЮϜ ЬмЯϲЮϜ ϤϲϠЊϜмϣ  ЎмТϼвϣ 

  ϝтжϜϼвКм ϝтАтА϶ϦсУТ .  ϠϸϜϸП   ϼЎ϶ъϜ ϝлвϜϾϲ пЯК ϺϜмϲϦЂъϜ аϦ   ̪  ϮтϦжϣ  ЬтϠЪϦЮ    сжϜϼвЛЮϜ АА϶вЮϜ  ϾмϝϮϦ аϸЛϠкϸмϸϲ ϝ  тϸЯϠЮϜϣ 

)ЧϠϝЂЮϜ ϸϜϸПϠ йжϝвϜ ϸмϸϲ рϜ̪ (ϣ тϼϜϸϜ ϤϜϸϲм пЮϜ ϸмЛϦ ϝлжъϣ оϼ϶Ϝ .  ϲмϦУвЮϜ ХАϝжвЮϜ ЬЪ ϺϝУжϦЂϜ пЮϜ оϸϜ рϺЮϜ ϼвъϜϣ   Ь϶Ϝϸ

ϸϜϸПϠ  .  м  ϤъϝвЛϦЂъϜ пЯК ϾмϝϮϦЮϜоϼ϶ъϜ    ϝлЯтмϲϦмϢϼтϝПв ϤъϝвЛϦЂϜ пЮϜ    .ъмвЮϜ ϤϼлД Ϩтϲ  ϣтϼϝϮϦЮϜ ϤЂмϼϸвЮϜ ϼтО  ϣ

  ̪ІϦЮϜмттЮϝ϶ЮϜ ХАϝжвЮϜ ЬЪ пЯК ϸтϣ  м ϲмϦУвЮϜ̪ ϣ  тжϠъϜ дв йЯЂЯЂϠϣ  ϺУжвЮϜϢ  УЦмϦвЮϜ ϼтОмϣ    сϚтϠЮϜ АтА϶ϦЮϜм аϚыϦт ъ ϝвϠ ϼϜϼвϦЂϝϠ

мϜ  аϜϸϦЂвЮϜ АтА϶ϦЮϜ  . 

т- вϜ  ϣЯтϸϠЮϜ ϣЦϝАЯЮ ϤϝϮЮϝЛвЮϜ пЯК ϣЯϪ 
 ̭ϝАКϜ дЪвт  йЦϝАЮϜ ϼϝвϪϦЂϜ ФϼА пЯК йЯϪвϜ) ϣвϜϸϦЂвЮϜм ϣЯтϸϠЮϜϰϝтϼЮϜ йЦϝА мϜ йтЂвІЮϜ(   сϚтϠЮϜ АтА϶ϦЯЮ ϬϺϝвж пЮϜ йТϝЎъϝϠ

  аϜϸϦЂвЮϜм ̪йтКϜϼϾЮϜ йАІжъϜ Йв ЬвϝЪϦЮϜм .Ϧ ЬЦъϜ АϚϝЂмЮϜ пЮϜ ЬϝЧϦжъϜм йϦϝЪϠІм ЬЧжЮϜ ЬϚϝЂм дтЂϲϦ иϼмϼЎ  ϝϪтмЯ  ϜϼтϪϝϦм

 мϜ йтϚϝϠϼлЪЮϜ ϤϜϼϝтЂЮϝЪ  пЯК ϸтЪϝϦЮϜ йтЧУжЮϜ ϤϝЪϠІЮϜ мϜ аϝЛЮϜ ЬЧжЮϜ  . 

  

 аЦϼ ЬЪІЮϜ-мс-   ( ϰϝтϼЮϜ ϣЦϝАм ϣтЂвІЮϜ ϣЦϝАЮϜ ЬыПϦЂϜ) ϣУтДжЮϜм ϣвϜϸϦЂвЮϜ ЬмЯϲЯЮ дъϝϪв 
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  ϝвЪ  ϢϝЪϝϲв дЪвт   ϲЊЮϜ ϼϝвКъ йЯϪвϜϝϼ̪ р   ϝлЯтмϲϦм    ̭ϝАЛв ̭ϜϼЎ϶м йтКϜϼϾ ХАϝжв пЮϜм .вϦϤ   ЙтϼϝІвЮϜ иϺк ЬϪвϠ иϼІϝϠвЮϜ

Ϡжтϸв ϞϼЦ ФϜϼЛЮϝϣ    ̭ыϠϼЪм .  йтмϜϼϲЊЮϜ сЎϜϼъϜ ϤϼвϪϦЂϜ  йКϜϼϾЯЮϤϝϲϼϦЧв Йв  тЯϠЧϦЂвϣ    сЦϜϼЛЮϜ ϼЎ϶ъϜ аϜϾϲЯЮ  .

  дтϠϦ иϝжϸϜ ϼмЊЮϜмЯϪвϜϣ  ϝлϮϼϝ϶ мϜ ϸϜϸПϠ Ь϶Ϝϸ ̭ϜϼЎ϶ЮϜ ХАϝжвЯЮ ϝлжв ̪ ϸϜϸПϠ йжтϸвЮ ϼЎ϶ъϜ аϜϾϲЮϜ ̪   пЯК ϼЎ϶ъϜ аϜϾϲЮϜ

ФϜϼЛЮϜ омϦЂв ) йжв ̭ϜϾϮϜ ϺтУжϦϠ ̭ыϠϼЪ ϣДТϝϲв ϤϼІϝϠ рϺЮϜм ̪Дϲыв ̭ϝϮϼЮϜϣ Аϼϝ϶ЮϜ (ϣ 

  аЦϼ ЬЪІЮϜ) оϼ϶Ϝ ϼмЊ ϤжтϠ ϝвЪ-  мт  -  (жтϸв Ь϶Ϝϸ ϤϝϲϝЂЮϜ ЬмϲϦЮ ϤϝжϼϝЧвϣ  ϼϮІвм ̭ϜϼЎ϶ ХАϝжв дв ϸϜϸПϠϢ    пЮϜ

  ϤϝтϝУжЯЮ ϤϝϠЪв мϜ ϤϜϼϝтЂЮϜ РмЦмЮ Ϥыϲв  ̪ ϝлϦЯϪвϜ ЬЎТϜ двм  ̪ дϜϸтвЮϜ ϣϲϝЂ)   ϲϝЂϣ    сТϝЊϼЮϜ  ̪ ϲϝЂϣ  сЎϝЧЮϜ ДТϝϲ    ̪

ХϚϜϸϲ дмϸЛЂЮϜ ШϼϝϠ ̪  ϲϝЂϣ ЎлжЮϜϣ  ̪ (... ϲϝЂЮϜмпЯК иϸϦввЮϜ Ϥϝ ЬмА ϰϝУЪЮϜ ИϼϝІ ̪ ϼтϪЪ ϝкϼтОм  . 

 
 

 
 аЦϼ ЬЪІЮϜ- мт - жтϸв Ь϶Ϝϸ ϤϝϲϝЂЮϜ ЬмϲϦЮ ϤϝжϼϝЧвϣ  ϸϜϸПϠЮϜм ̭ ϜϼЎ϶ ХАϝжв 

   йЯϪвϜ ϤтАКϜ ЬϠϝЧвЮϝϠмаЦϼ ЬЪІЮϜ) ϤϜϾмϝϮϦЮϜ ЌЛϠ пЯК-му-  ( йЯϮϸ ЬϝвІ Ќмϲ мϜ омжтж ЬлЂ сТ ̭ϜϼЎ϶ЮϜ ХАϝжвЮϜ пЯК

 (ϸϜϸПϠ)дϸвЮϜ ЌЛϠ сТ ϼϝлжъϜ РϝУЎ мϜ.  мϠϜ ϼтмАϦ ИмϼІвЪ йтϼϝвϪϦЂϜ ЙтϼϝІв пЮϜ ϝлЯтмϲϦм ϸϜϸПϠ ϤϜϺЮϝϠмϒ ̪ЀϜмж  ФϸжТ м

ЬϠϝϠ  ̪сЮϝвІЮϜ йЯϮϸ АтϼІмϬϺϝвж ϣЯϪвъϜ иϺк ϼϠϦЛϦм .  ϣЯϪϝвв ϤϝЂϼϝввЮ  вЮϜм дтϦϝЂϠЮϜ пЯК ϾмϝϮϦЮϜм  ХАϝжϣКмϼϾвЮϜ    дϸв сТ

̭ыϠϼЪ йжтϸвЪ оϼ϶Ϝ ̪ йЧАжвм ̪ϣтвДϝЪЮϜЬЊмвЮϜ сТм ̪ сТм... ϢϼЊϠЮϜ  дϸвЮϜ дв ϝкϼтОм.ϣтЦϜϼЛЮϜ 

  
ϣтϼϪъϜм ϣКмϼϾвЮϜ ХАϝжвЮϜ пЯК (омжтж) ЬЊмвЮϜ сТ ϾмϝϮϦЮϜ (ϼϝлжъϜ РϝУЎ пЯК ϾмϝϮϦЮϜ) ϸϜϸПϠ сТ ϣЯϮϸ РϝУЎ пЯК ЬϠϝϠ ФϸжТ 
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 дтϦϝЂϠЮϜϝЧϠϝЂ ̭ыϠϼЪϠ ϣАтϲвЮϜ   ϝЧϠϝЂ ϣтвДϝЪЮϝϠ ϣАтϲвЮϜ дтϦϝЂϠЮϜ 
 аЦϼ ЬЪІЮϜ-му- ϤϜϾмϝϮϦЮϜ ̭ϜϼЎ϶ЮϜ ХАϝжвЮϜ пЯК дϸвЮϜ РЯϦ϶в сТ 

у- ϤϝтЊмϦЮϜм ϤϝϮϝϦжϦЂъϜ 

у -м ϤϝϮϝϦжϦЂъϜ   

у-мΦм ϣтжъϜ йϦϝтмЮмϜм йϦϝтЊмЊ϶ ϸЯϠ ЬЪЮ  ϣтжАмЮϜ йϦтмк ϤтϠϪϦϠ аϝвϦкъϜ аϦϲϦ ФϜϼЛЮϜ ЬЪϝІвм .Ϝм .ϣтϚтϠЮ 

у-мΦн  ϞϝϠЂϜАтА϶ϦЮϜ ̭мЂ ЬϪв) ̪ ЙтϼЂЮϜ ϣтЦϜϼЛЮϜ ϣϚтϠЮϜ рϸϼϦ  ϢϼϜϸъϜм. (  . ϣтЯ϶ϜϸЮϜ ϤϝϮЮϝЛвЮϜ пЯК ϸтЪϝϦЮϜм 

у-мΦо рϸϼϦЮ ϤϸϜ ϞмϼϲЮϜ сжϜϼвЛЮϜ ϝлϪϜϼϦм дϸвЮϜ . мсжϜϼвКм рϼϜϸϜм ϤыУжϜ  ϢϼмϼЎм . ИϝϠϦϜ ϶ϦЮϜЬвϝІЮϜ свЯЛЮϜ АтА  . 

       сЮϝϦЮϝϠм  аϝЛЮϜ ФмϺЮϜ рϸϼϦм пЯК ϾмϝϮϦЮϜϣтАтА϶ϦЮϜ ϤϝвϼϲвЮϜ  .сϚтϠЮϜ мϜ аϜϸϦЂвЮϜ АтА϶ϦЮϜ Йв аϮЂжт ъ ϝвϠм . 

у-мΦр  ϤϜϼϝтЂЮϜ ϸϜϸКϜ ϢϸϝтϾ м аϝЛЮϜ ЬЧжЮϜ рϸϼϦ ϝвмвК ̪ϸтϜϾϦм ̭ϝϠϼлЪЮϜ ИϝАЧжϜм  ̪ ϤϜϸЮмвЮϜпЮϜ ϤϸϜ    ϤϝϮϼϸЮϜ ϤъϸЛв ϢϸϝтϾ

 ϼϜϼϲЮϜ ϨтмЯϦЮϜ пЮϜ ϣТϝЎъϝϠ .̭ϜмлЯЮ ϣт. аϜϸϦЂвЮϜ АтА϶ϦЮϜм аϮЂжт ъ ϝвϠм йЮϝЪІϜ ϣТϝЪϠ 

у-мΦс  ϢϼмϼЎ РϜϸкϜ ЙЎмЮ ϼттПϦмϼтϼвЮϜ ЬϝϲЮϜ ЙЦϜм дтЂϲϦ  : сϦъϜ ЬвІϦм ЬЧжЮϜ ЬϝϮв сТ-   

  ИϜϼЂъϜϦЮϝϠ  сАтА϶РЦмЮ    ϣЮϝϲЮϜЮϜϣтмϝЂϓв  м ̪ ϝлжв ϸϲЮϜм  ϣтϼмϼвЮϜ ϣвДжъϜ ХтϠАϦм ̪  пЯК ϣДТϝϲвЮϜ

̪ϣтАЂмЮϜ ϤϜϼϾϮЮϜ ̪̭ϜϼЎ϶ЮϜ ХАϝжвЮϜ) ИϼϝІЮϜ ϣтЮϝвϮ....(.пЯК ϾмϝϮϦЮϜ дв ϸϲЮϜм ̪    ϣУЊϼъϜ ̪

  ϣЂϜϼϸм  м ϣтЮϝ϶ЮϜ ЙАЧЮϜм ϣтжϠъϜ  ЬткϝϦ ϢϸϝКϜ.ϣЪмϼϦвЮϜ мϜ ϣвϸлвЮϜ ϣтжϠъϜ    ϾтЪϼϦЮϜ Йв  АϚϝЂм пЯК ϾтЪϼϦЮϜ

.ϣЊϝ϶ЮϜ ϤϜϼϝтЂЮϜ дв ϸϲЮϜм аϝЛЮϜ ЬЧжЮϜ 

у -н  ϤϝтЊмϦЮϜ 

у-мΦн    пЯК ϢϼАтЂЮϜм ̪ Ϥϝвϸ϶ЮϜм ϣϚтϠЮϜ ̪ аϝЛЮϜ ЬЧжЮϜм ̭ϝϠϼлЪЮϜ) ϣϲЯвЮϜ ϸЯϠЮϜ ЬЪϝІвм ̪ϣтжАмЮϜ ϣтмлЮϜ пЯК ϸтЪϝϦЮϜ

 . (ϣвϜϸϦЂвЮϜм ϣтАтА϶ϦЮϜ АϠϜмЎЮϜм ϺтУжϦЮϜ 

у-нΦн    ЬтЯЧϦм ̪ аϝЛЮϜ ЬЧжЯЮ ϣА϶ ЙЎмм . ϝлϦтЧжϦм ϣϚтϠЮϜ дтЂϲϦ РϸлϠ . ϣвϚϝЧЮϜ ϤϝвϾъϜ ЬϲЮ ϤϝтмЮмыЮ ϣϮвϼϠ ЙЎм

ЛϦЂϜ  . ϣтϚтϠЮϜ ϣвϜϸϦЂъϜ ϒϸϠв ϸтЪϝϦм ϣжтϸвЮϜ ϣϚтϠ дтЂϲϦЮ ̪ сϮтϼϸϦЮϜ ϣЊϝ϶ЮϜ ϤϜϼϝтЂЮϜ Ьϝв 

у-оΦн    сжϜϼвЛЮϜм рϼϝЎϲЮϜ ϨϜϼϦЮϜ пЯК ДϝУϲЮϜ РϸлϠ ̪ϢϔУЪ ϣтЮϝвм ϣтϼϜϸϜм ϣтжϜϼвК ϤϝЂϝтЂ ЙЎмЮ ϢϼІϝϠвЮϜ ϞϮт

ЛЮϜ АА϶вЮϜ йтЮϜ ϱвАт ϝв ХтЧϲϦЮ .ϣтЦϜϸЊв ϤϜϺм ϤϜϼϜϸϝϠ ...ϣϲЮϝЊЮϜ ϣϚтϠЮϜм . рϼЎϲЮϜм сжϜϼв 

у-нΦн  дтжϜмЦм АϠϜмЎЮ ЙтϼІϦЮϜ ϝлвкϜм ̪(ϣтжϓϦвм ϸвъϜ ϣЯтмАм ̪ϣАЂмϦвм ̪ϣЛтϼЂм ϣтжϜ) ϣϮвϼϠв ϤϝЂϝтЂ ЙЎм

.ϣтвжϦЮϜ АА϶ сТ НЮϝϠвЮϜ ϸЊϼм ̪ϣϠмЯАвЮϜ ϼϸϜмЪЮϜ ϣϚтлϦ м ̪ϣЯϲϼвЮϜ Йв пІϝвϦϦ ϢϸтϸϮ ϣтжϜϼвК 
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Summary 

The impact of plastic materials is causing catastrophic effects on various living organisms and 

humans.  Plastic is mainly manufactured from petroleum and is characterized by being strong 

and durable, as it consists of particles large in size and are linked to each other by long-term 

chains that need many years to disintegrate and decompose. Plastic materials constitute a large 

proportion of waste in the environment, and the dangers of plastic are summarized in that they 

are not rapidly degradable, and it  needs hundreds of years to decompose. That poses great risks 

to soil, land, marine environment, as well as to living organisms. There is a need for concerted 

human efforts in various countries the world to reduce this pollution and adopt policies that 

limit its production and use. This emergency prompted the United Nations to raise the slogan: 

defeat plastic pollution and proposed solutions and a road map to save the planet from the 

danger of this pollution. 

м- вϸЧвϣ  

 ЬЂыЂϠ ϝлЎЛϠϠ АϠϦϼϦ аϮϲЮϜ ϢϼтϠЪ ϤϝϚтϾϮ дв дмЪϦт млТ ̪дтϦвм рмЦ йжϓϠ ϾϝϦвтм ЬмϼϦϠЮϜ дв сЂϝЂϒ ЬЪІϠ Й̵жЊв̳ ШтϦЂыϠЮϜ

  аϜϸ϶ϦЂϜ ϸЛт .ϣϚтϠЮϜ пЯК ϣтЪтϦЂыϠЮϜ ϤϝтϝУжЮϜ ϼАϝ϶в ϝлвкϒ ϣвϮ ϼАϝ϶в ϣϠϠЂв ЬЯϲϦϦм ШЪУϦϦЮ ϢϸтϸК дтжЂ пЮϜ ϬϝϦϲϦ ϸвцϜ ϣЯтмА

  РтЯПϦЮϜ ЀϝтЪϒм иϝтвЮϜ ϤϜмϠКм ϣЮϝЧϠЮϜ ЀϝтЪϒ дв ̯̭ϜϸϦϠϜ ̭ϝтІцϜ аДЛв сТ Ь϶ϸт Ϩтϲ ̪ϣтвмтЮϜ ϝжϦϝтϲ дв ϒϾϮϦт ъ ̭ϾϮ ШтϦЂыϠЮϜ

  ϤϝЦϼАЮϜ ϞжϜмϮ пЯКм ϣвϝЛЮϜ ХϚϜϸϲЮϜм ϤϝтϝУжЮϜ ϤϝϠЪв сТ ϼвцϜ ϝлϠ слϦжтЮ ̪ϢϸϲϜм ϢϼвЮ ϣтЪтϦЂыϠЮϜ ϸϜмвЮϜ аϸ϶ϦЂϦ.ϼтϪЪЮϜ ϝкϼтОм

АЂвЮϜ сТ пϦϲм  ϢϼтϠЪ ϣϮϼϸϠ ϣтЪтϦЂыϠЮϜ ϸϜмвЮϜ аЪϜϼϦ мкм ̪сϚтϠЮϜ ϨмЯϦЮϜ йтЯК ХЯАт рϺЮϜ ϨмЯϦЮϜ Ϩϸϲт ШЮϺЮ ̯ϣϮтϦжм ̪ϣтϚϝвЮϜ Ϥϝϲ

 .дϝЂжшϜ ШЮϺЪм ϣтϲЮϜ ϤϝжϚϝЪЮϜ РЯϦ϶в ϢϝтϲϠ ϼϼЎЮϜ ФϝϲЮϖ пЮϜ рϸϔт ϝвв ̪ϣϚтϠЮϜ сТ ̯ϜϸϮ 

 ϼмкϸϦ пЯК ϣтЪтϦЂыϠЮϜ ϤϝтϝУжЮϜ ϼтϪϓϦ 

ъϜ аДж ϣтϚтϠЮϜ ϣвϜϸϦЂ 
 ϞϝкмЮϜ ϸϠК сϲϠЊ ̭ϝвЂϜ:ϣтϼϝвЛвЮϜ ϣЂϸжлвЮϜ 

дыКъϜм ϼІжЮϜ ϣжϮЮ мЎК/ ϣтЦϜϼЛЮϜ дтЂϸжлвЮϜ ϣϠϝЧж 

The Impact of Plastic Waste on the Degradation 

Environmental Sustainability Systems 
Engineer Asmaa Sobhi Abdel Wahab 

Member, Publication and Advertising Committee-Iraqi Engineers Union 
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ЬвІт сЪтϦЂыϠЮϜ ϨмЯϦЮϜ сϦЮϜ ϣϚтϠЮϜ сТ ϣтЪтϦЂыϠЮϜ ϤϝϮϦжвЮϜ аЪϜϼϦ   ϼЎϦ  ϣтϼϠЮϜ ϢϝтϲЮϜ  мϒ  ϼІϠЮϜ.    ЬвЛϦ сϦЮϜ ϣтЪтϦЂыϠЮϜ ϸϜмвЮϜ РжЊϦм

ϝлвϮϲ пЮϖ ϜϸϝжϦЂϜ ̪ϢϼтϠЪЮϜ мϒ ϣАЂмϦвЮϜ мϒ ϢϼтПЊЮϜ пЮϖ ϤϝϪмЯвЪ.    ̪ϣвϚϜϸЮϜм ϣУЯЪвЮϜ ϼтО ЬϚϜϸϠЮϝϠ сЪтϦЂыϠЮϜ ϨмЯϦЮϜ ϼмлД АϠϦϼтм

 ϼІϠЮϜ ϝлвϸ϶ϦЂт сϦЮϜм двϪЮϜ ϣтЮϝО ϢϼтϪЪ ϤϝϮϦжв ЌмЛϦ сϦЮϜ йжϗТ ШЮϺ Йвм ЬЯϲϦЮϜ сТ ̭сАϠ ϼϠϦЛт.    аЦϼ ЬЪІЮϜ сТ ϝвЪм1 . 

  ϤϝжϚϝЪЮϜ ХЯЛϦ Ьы϶ дв ϣтϼϲϠЮϜ ϝвтЂъ ϣтϲЮϜ ϤϝжϚϝЪЮϜ пЯКм ϤϝАтϲвЮϜм рϼϝϮвЮϜм сЎϜϼъϜ пЯК ϼϝЎ ЬЪІϠ сϚтϠЮϜ ϨмЯϦЮϜ ϼϪϔтм

  РϚϝЎмЮϜ сТ ϤϝϠϜϼАЎϜ ϞϠЂϦ сϦЮϜ ((дϚϜϸЯЮϜ)) Ь϶Ϝϸ ϣтϚϝтвтЪЮϜ ϸϜмвЯЮ ϝлЎϼЛϦ мϜ ϝлϠ ϣтϼϲϠЮϜ  ϨмЯϦЮϝϠ ϼІϠЮϜ ϼϪϝϦтм ϣтϮмЮмтϝϠЮϜ

ϤϝжмвϼлЮϜ омϦЂв мϜ ϣтЦϼϸЮϜ ϢϸПЮϜ дмвϼк ϼмϲв ЬтАЛϦ Ьы϶ дв сЪтϦЂыϠЮϜаЦϼ ЬЪІЮϜ сТ̪1   РЯϦ϶вϠ ϢϼтϠЪЮϜ ϨмЯϦЮϜ ϞЂж Дϲыж

 .аЮϝЛЮϜ Ьмϸ аДЛв сТм ϣтЪтϦЂыϠЮϜ ϸϜмвЮϜ 

 

 аЦϼ ЬЪІм Ϯ ϣЛУϦϼв ϞЂжϠм аЮϝЛЮϜ Ьмϸ аДЛв сТ сЪтϦЂыϠЮϜ ϨмЯϦЮϜ дтϠт Ϝϸ 

н- ϣтЪтϦЂыϠЮϜ ϸϜмвЮϜ ЬЯϲϦ 

ϦЪІдϚϜϸЯЮϜ Ь   сЮϜмϲ сТ ϝлЂУж10  пЯК ϜϸϝвϦКϜ .ϢϼвЯϠЮϜ ϣЧтϼАм ϝлУϚыЂ пЯК ϜϸϝвϦКϜ дϚϜϸЯЮϜ дв ϢϼтϪЪ ИϜмжϒ ϸϮмϦ .ϤϝтϝУжЮϜ дв ́

  ШтϦЂыϠЮϜм ̪сϚϝтвтЪЮϜ ϞтЪϼϦЮϜ ϒ ϝϦЦм ϼвтЮмϠЮϜ ЬЯϲϦ ϞЯАϦтм .ϤϝϪмЯвЮϜ ЈϝЊϦвϜ ϣЧтϼАϠ ХЯЛϦϦ ϣУЯϦ϶в ЈϚϝЊ϶ ϝлЮ ϣϮтϦж ЬмА

ϣжтЛв ϤϝϚтϠ сТ сЪтϦЂыϠЮϜ аϝАϲЮϜ ϼϜϼвϦЂϜ сТ ЬвϜмЛЮϜ иϺк алЂϦм .ϼϲϠЯЮ ϸтϼϠϦЮϜ ϼтϪϓϦм ϣϲмЯвЯЮ.   дϒ ϣϪтϸϲЮϜ ϤϝЂϜϼϸЮϜ ϤϼлДϒ ϸЦм

  ФыАϖ пЮϖ оϸϒ ϝвв ̪оϼ϶цϜ ϣтϚтϠЮϜ РмϼДЮϜм ϼАвЮϜм ЀвІЮϜ ϣЛІц ЌϼЛϦЮϜ ϞϠЂϠ ̪ϸЧϦЛт дϝЪ ϝвв ИϼЂϒ ЬЯϲϦϦ АтϲвЮϜ сТ дϚϜϸЯЮϜ

ЬмжтУЮϜ сϚϝжϪ ЬϪв ϣвϝЂЮϜ ϣтϚϝтвтЪЮϜ ϸϜмвЮϜA.  АϝϠϦт ЬЯϲϦЮϜ дϝТ ̪АтϲвЮϜ сТ ШтϦЂыϠЮϜ аϮϲ ϢϸϝтϾЮ ϜϼДж ̪ШЮϺ Йвм ϣЪϼІ ϤЛЦмϦм.ϓ

  рмОϼЮϜ ШтϦЂыϠЮϜ дв ϞмЪ дϒ пЮϖ ϤϜϼтϸЧϦЮϜ ϼтІϦм .ϣтЪтϦЂыϠЮϜ ϤϝϮϦжвЮϜ дв ϸтϸЛЮϜ сТ ЬЯϲϦЮϜ ϤъϸЛв çсЂжϝТϼтЂжмЪ дтϼϝвè

  ФϼПϦЂт РмЂ50    ϣтЪтϦЂыϠЮϜ ϤϝϠмϼІвЮϜ Ьвϝϲ ФϼПϦЂт РмЂм ̪ϝвϝК400   ФϼПϦЂϦ ϤϝЎϝУϲЮϜм ̪ϣжЂ450    ϸтЊЮϜ Ат϶м ̪ϝвϝК

 ФϼПϦЂт600 ЯϲϦϦЮ ϣжЂ аЦϼ ЬЪІ сТ Дϲыж ϝвЪ м Ь2 . 
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 аЦϼ ЬЪІн   ϬϝϦϲт ШтϦЂыϠЮϜ ϞмЪрл  ЬЯϲϦтЮ аϝК 

 

3-  ϤϝтϝУжЮϜ ϣвϝвЦ сТ ЬЯϲϦт ъ ШтϦЂыϠЮϜ 
   ϝжϸКϝЂϦ сϦЮϜ ϣтЪтϦЂыϠЮϜ ЀϝтЪцϜ ЬϪв ЬϝвЛϦЂъϜ ϣЯлЂ ШтϦЂыϠЮϜ дв ϤϝϮϦжв ϣϪтϸϲЮϜ ϣКϝжЊЮϜ ϤвϸЦ сϮмЮмжЪϦЮϜм рϼϝЎϲЮϜ аϸЧϦЮϜ Йв

ДУϲ мϒ ЬЧж пЯК  тϚϜϺПЮϜ ϤϝϮϦжвЮϜ аДЛв ЬмϜϸϦ мϒ  ̪ ϣ  дЪвт ъ рϺЮϜ ЬϾжвЮϜ ϵϠАв дв ̯Ϝ̭ϸϠ ϣтвмтЮϜ ϝжϦϝтϲ сТ ϝвлв Ϝ̭ϾϮ ϤϦϝϠ ϸЧТ
ϣКмжϦвЮϜ ϤϝтϼϦІвЮϝϠ ϣЯвϲв ϣтЪтϦЂыϠ ЀϝтЪϒ ϢϸК ϝжтϸтϒ сТм ϸмЛж дϒ дмϸ ЬвϦЪϦ ъ сϦЮϜ ФмЂϦЮϜ ϣтЯвЛϠ ϣтϝлжм ̪ϝлжмϸϠ иϼмЊϦ. 

тϦЂыϠЮϜ ϤϝϮϦжв ϤϝУЯ϶в аДЛв ϝвϒ  пЯК ̯ϜϼтϠЪ ̯ϝϚϠК ϝлЯЛϮт рϺЮϜ ϼвцϜ ̪ϣЮмлЂϠ ϝлжв ЈЯ϶ϦЮϜ дЪвт ыТ ШтϦЂыϠЮϜ ЀϝтЪϒ ϣ̵Њϝ϶м Ш
ϝлтТ ЄтЛϦ сϦЮϜ оϼ϶цϜ ϣтϲЮϜ ϤϝжϚϝЪЮϜм дϝЂжшϜ Ϣϝтϲ ϸϸлт ̯ϜϼА϶м ϣϚтϠЮϜ.  ϤϝтвЪϠ ϝлвЪϜϼϦм ϝлϠ ϨϜϼϦЪъϜ аϸК ϣЮϝϲ сТ ϼϜϼвϦЂъϜ

 ̯ыϮϝК дϖ рϸϔтЂ ϣϚтϠЮϜ сТ ϼ϶ϐ ϸЛϠ ̯ϝвϝК ϢϼтϠЪ ϢϸтϸК ϣтϲЊм ϣтϚтϠ ϼАϝ϶вм ϼϜϼЎϒ пЮϖ ̯ыϮϐ мϒ 

.    ϝЧϠϝЂ ϝжϼЪϺ ϝвЪм  ϸϜмв ск ШтϦЂыϠЮϜ ЀϝтЪϒм .ϣтϚϝтвЪЮϜ ϸϜмвЮϜ ЌЛϠ пЮϖ ϣТϝЎшϝϠ ЬмϼϦϠЮϜ ϤϝЧϦІв дв ϣЛ̵жЊв ШтϦЂыϠЮϜ ϤϝϮϦжв
сЮмϠЮϜ дв ̯ϝтϼϜϼϲ ϣКмжЊв ϣжϸЮ -дтЯтϪϜ (Polyethylene)   .ЬмϼϦϠЮϜ дв ϣϮϼ϶ϦЂвЮϜ ϸϜмвЮϜ дв ϝкϼтОм  сϚϝтвтЪЮϜ ϝлϠтЪϼϦ дмЪтм

  ϤϝϚв пЮϖ ϬϝϦϲтм ̯ϜϸϮ ϞЛЊ ϣЛтϠАЮϜ сТ ϝлЯЯϲϦ ̵дϒ пЮϖ рϸϔт ϜϺкм ЌЛϠЮϜ ϝлЎЛϠ Йв ϣЯЊϦвм ϢϼϼЪϦвм ϣЯтмА ϤϝϚтϾϮ ЬЪІ пЯК
  Ϣϸϝв дв ϣКмжЊвЮϜ ШЯϦ ϣЊϝ϶м ЌϜϼвцϜ ЌЛϠ ϞϠЂϦ ϸЦ ϢϼϝЎ Ϣϸϝв слТ ЬЯϲϦЮϜ пЯК ϢϼϸϝЦ ϼтО ϣЯϦЪ ϝлжмЪ пЮϖ ϣТϝЎшϝϠ ̪дтжЂЮϜ

сЮмϠЮϜ-ϸтϼмЯЪ ЬтжтТ(( Polyvinyl chloride PVC))   . 

4- ϣϚтϠЮϜ пЯК ϣтЪтϦЂыϠЮϜ ϤϝтϝУжЮϜ ϼϜϼЎϒ 

 ЭЂыЃϠ ϝлЏЛϡϠ БϡϦϽϦ бϯϳЮϜ ϢϽуϡЪ ϤϝϛтϿϮ ев днЫϧт нлТ ̪еуϧвм рнЦ йжϓϠ Ͼϝϧгтм ЬмϽϧϡЮϜ ев сЂϝЂϒ ЭЫЇϠ Й̵зЋв̳ ЩуϧЂыϡЮϜ

 ϣϡϡЃв ЭЯϳϧϦм ЩЫУϧϧЮ ϢϹтϹК еузЂ пЮϜ ϬϝϧϳϦ ϹвцϜ ϣЯтнА аϜϹϷϧЂϜ ϹЛт .ϣϛуϡЮϜ пЯК ϣуЫуϧЂыϡЮϜ ϤϝтϝУзЮϜ ϽАϝϷв ϝлгкϒ ϣгϮ ϽАϝϷв
 СуЯПϧЮϜ ЀϝуЪϒм иϝугЮϜ ϤϜнϡКм ϣЮϝЧϡЮϜ ЀϝуЪϒ ев ̯̭ϜϹϧϠϜ ̭ϝуІцϜ бЗЛв сТ Э϶Ϲт ϩуϲ ̪ϣувнуЮϜ ϝзϦϝуϲ ев ϒϿϯϧт ъ ̭ϿϮ ЩуϧЂыϡЮϜ

 ϽуϫЫЮϜ ϝкϽуОм. 

 вцϜ ϝлϠ слϧзуЮ ̪ϢϹϲϜм ϢϽгЮ ϣуЫуϧЂыϡЮϜ ϸϜнгЮϜ аϹϷϧЃϦ пϧϲм ϤϝЦϽГЮϜ ϟжϜнϮ пЯКм ϣвϝЛЮϜ ХϚϜϹϳЮϜм ϤϝтϝУзЮϜ ϤϝϡЫв сТ Ͻ

 ϢϽуϡЪ ϣϮϼϹϠ ϣуЫуϧЂыϡЮϜ ϸϜнгЮϜ бЪϜϽϦ нкм ̪сϛуϡЮϜ ϨнЯϧЮϜ йуЯК ХЯГт рϻЮϜ ϨнЯϧЮϜ ϨϹϳт ЩЮϻЮ ̯ϣϯуϧжм ̪ϣуϚϝгЮϜ ϤϝϳГЃгЮϜ сТ

ЃжшϜ ЩЮϻЪм ϣуϳЮϜ ϤϝзϚϝЫЮϜ СЯϧϷв ϢϝуϳϠ ϼϽЏЮϜ ФϝϳЮϖ пЮϜ рϸϕт ϝгв ̪ϣϛуϡЮϜ сТ ̯ϜϹϮдϝ. 
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 ев ϝзЮ ϹϠъ   пЯК РϽЛϧЮϜ  ϡЮϜ ϨнЯϧЮϜ ϼϸϝЋв  сϛу  ϥЮϻϠ ЈнЋϷЮϜ Ϝϻк сТм ̪ϣуϡЯЃЮϜ иϼϝϪϐ ев ϹϳЯЮ   сТм ϣуϠϽЛЮϜ ЬмϹЮϜ ЍЛϠ

 ϝлϧвϹЧв   ϹЧТ ̪ЩуϧЂыϡЮϜ ϝлгкϒм ϢϼϝЏЮϜ ϤϝтϝУзЮϜ ев ϝлϧϛуϠ пЯК ϣЗТϝϳгЮϜ сТ ϣϫуϫϲ ̯ϜϸнлϮ ϢϹϳϧгЮϜ ϣуϠϽЛЮϜ ϤϜϼϝвшϜ ϣЮмϸ

 ϣуЮϐ ϤϹгϧКϜ   ϤϝтϝУзЮϜ ϽтмϹϦ ϢϸϝКϜ мϜ ϣЯЫЂϽЮϜ ϣуЫуϧЂыϡЮϜ ϤϝтϝУзЯЮ ϣуϛуϡЮϜ ϼϜϽЎъϜ еК ЙЂнв ЭЫЇϠ ϝзЮϝЧв сТ ϨϹϳϧзЂм

 ЮϜ сТ ϝгЪм̪ ϣтϽϳϡЮϜ ϣϛуϡЮϜ пЯК ϣЊϝ϶м бЦϼ ЭЫЇ3. 

 

: аЦϼ ЬЪІо  дϝЂжъϜ ϢϝтϲЮм ϣϚтϠЯЮ сЧтЧϲ ϸϸлв ϣтЪтϦЂыϠЮϜ ϤϝтϝУжЮϜ аЪϜϼϦ 

р- :ϣϚтϠЮϜ пЯК ϣтЪтϦЂыϠЮϜ ϤϝтϝУжЮϜ ϼАϝ϶в 

 Ϧ ̪ϣϚтϠЮϜ пЯК ϣтЪтϦЂыϠЮϜ ϤϝтϝУжЮϜ ϼтϪϓϦ ϞϠЂϠ ϢϼтϪЪ ϼϚϝЂ϶м ϼϜϼЎϒ ̭ϜмлЮϜ мϒ ̪иϝтвЮϜ мϒ ̪ϣϠϼϦЮϜ ϤжϝЪ ̭ϜмЂ ϣтϚтϠЮϜ ϣвДжцϜ йϮϜм

 ϼІϠЮϜ ϣϲЊм рмϮЮϜ РыПЮϜм ϣϚтϠЮϜ пЯК ϣтϪϼϝЪ ̯ϜϼϜϼЎϒ ϞϠЂт ϝвв ̪дтжЂЮϜ Ръϐ ϼмϼв ϸЛϠ ̵ъϖ ЬЯϲϦт ъ ϤϝтϝУжЮϜ дв ИмжЮϜ ϜϺлТ

ϣтϲЮϜ ϤϝжϚϝЪЮϜ пЯКм ϣϚтϠЮϜ сТ ϣтЪтϦЂыϠЮϜ ϤϝтϝУжЮϜ ϼϜϼЎϒм ϼАϝ϶в дК АтЂϠ ϰϼІ аϸЧж РмЂ ̪ϤϝϦϝϠжЮϜм ϤϝжϜмтϲЮϜм. 

1.5-  ϒϽϧЮϜ пЯК ЩуϧЂыϡЮϜ ϼϜϽЎϣϠ: 

 оϹгЮϜ пЯК ϝлϧϠнЋ϶ ϝкϹЧУт ϝгв ̪ϣϠϽϧЮϜ сТ ϝлгЪϜϽϦ пЮϜ рϸϕт ϜϻлТ ̪ϼнУЮϜ пЯК ЭЯϳϧϦ ъ ϣуЫуϧЂыϡЮϜ ϤϝтϝУзЮϜ дϒ РмϽЛгЮϜ ев

 слТ ̪сЛуϡА ЭЫЇϠ ϤϝϦϝϡзЮϜм ϞϝЇКцϜ нгж пЯК ϽϪϕϦ сϧЮϜ ϤϝУЯϷгЮϜ ев ϝкϽуОм ϣуЫуϧЂыϡЮϜ ϤϜнϡЛЮϜ ϸнϮм пЮϜ ϣТϝЎшϝϠ ̪ϹуЛϡЮϜ

  ϟϯϲ пЯК ЭгЛϦ етнЫϧЮϜ сТ ЭЯ϶ ϨϹϳт сЮϝϧЮϝϠм ̪ϝлуТ ϣуϳЮϜ ϤϜϽЇϳЮϜ ϸнϮм ев ЭЯЧтм ϝкϹЃУт ϝгв ̪ϣϠϽϧЮϜ еК ЁгЇЮϜ ̭нЎ

ϣϳЮϝЊ ϽуО ϱϡЋϧТ ̪ϣϠϽϧЯЮ сϮнЮнуϡЮϜ. 

2.5-  ϣГуϳгЮϜ ϣϛуϡЮϜ пЯК ЩуϧЂыϡЮϜ ϼϜϽЎϒ: 

 ЂыϡЮϜ ϤϝтϝУзЮϜ ϤϝϡЫгЮ ϣЋЋϷгЮϜ сЎϜϼцϜ ЩЯϧϠ ϽуϡЪ ЭЫЇϠ ϣЃϠϝуЮϜ пЯК ЩуϧЂыϡЮϜ ϽГ϶ Эϫгϧт ϤϝугЪ Ѐ̵ϹЫϧЮ ̯ϜϽЗзТ ̪ϣуЫуϧ

 рϸϕт ϝгв ̪ϣуЫуϧЂыϡЮϜ ϸϜнгЯЮ сϮнЮнуϡЮϜ ЭЯϳϧЮϜ ϣуЯгК ев И̵ϽЃ̳Ϧ сϧЮϜ ϣЧуЦϹЮϜ ϣ̵уϳЮϜ ϤϝзϚϝЫЮϜ ЍЛϠ ϽϫЫϦ ̪ϤϝтϝУзЮϜ ев ϢϽуϡЪ

 ϟуЪϽϦ пЯК ЭгЛϦ ЬмϹЮϜ ЍЛϠ .рϼϜϽϳЮϜ ЀϝϡϧϲъϜ ϨмϹϲ сТ пЮмцϜ ϣϮϼϹЮϝϠ бкϝЃгЮϜ ϾϝПЮϜ нкм ̪дϝϫугЮϜ ϾϝО Ϭϝϧжϖ пЮϜ

 лϮϒ ̭ϝϳжϒ ЙугϮ сТ йЧуϡГϦ еЫгт ъ ϽвцϜ Ϝϻк еЫЮм ̪ϣЦϝГЮϜ Ϭϝϧжϖ сТ йзв ϢϸϝУϧЂъϜм ϤϝтϝУзЮϜ ϤϝϡЫв ев ϾϝПЮϜ ЙугϯϧЮ ϢϿ

 сЮϝϧЮϝϠм ̪ϣуЫуϧЂыϡЮϜ ϤϝУЯϷгЮϜ ангЃϠ ϣуТнϯЮϜ иϝугЮϜ ϼϝϠϐ ϽϪϓϦ пЮϜ ̯ϣТϝЎϖ .ϣЗϳЯЮϜ иϻк пϧϲ ϣгϚϝЦ ϣЯЫЇгЮϜ ЭЛϯт ϝгв ̪бЮϝЛЮϜ

ϞϽЇЯЮ ϣϳЮϝЊ ϽуО ϱϡЋϦ. 
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3.5-  ϒ ϣтϽϳϡЮϜ ϣϛуϡЮϜ пЯК ϣуЫуϧЂыϡЮϜ ϤϝУЯϷгЮϜ ϼϜϽЎ: 
 ϣгЛАцϜ ϣуКмϒм ϣуЫуϧЂыϡЮϜ ЀϝуЪцϜ ЙгϯϦ еК ϭϧзϦ сϧЮϜ ϣтϽϳϡЮϜ ϣϛуϡЮϜ пЯК ϣуЫуϧЂыϡЮϜ ϤϝУЯϷгЮϜ ϽГ϶ пЮϜ ϤϝГуϳгЮϜ ЌϽЛϧϦ

 цϜм ϣтϽϳϡЮϜ ϤϝзϚϝЫЮϜ ев ϽуϡЪ ϸϹК Ϥнгт ̪ϤϝтϝУзЮϜ иϻк бЪϜϽϦ Йвм ̪ϝлКϝЦ сТ ϣОϼϝУЮϜ ϤϜнϡЛЮϜм ϵТ сТ ϝлКнЦм ϣϯуϧж ШϝгЂ

 ϢϽуПЊ ̭ϜϿϮϒ ϢϹК пЮϜ ϤϝУЯϷгЮϜ бЃЧзϦ ̪евϿЮϜ ϼмϽв Йв .ϤнгЮϜ пЮϜ ϝлϠ рϸнт ϝгв ̪ϝлзв ЈыϷЮϜ ϣϠнЛЊм ϣуЫуϧЂыϡЮϜ ϤϝУЯϷгЮϜ

 ев ϢϼϽЏϧгЮϜ ϣтϽϳϡЮϜ ϤϝжϜнуϳЮϜ ϽϫЪϒ .ϝлϦнв пЮϜ рϸϕтм ϝлϧϯЃжϒ ϨнЯт ϝгв ̪ϝлЮ ШϝгЂцϜ ИыϧϠϝϠ ЭϫгϧϦ ϽϡЪϒ ̯ϜϼϜϽЎϒ ϣУЯϷв

Ϝ ϸϜϹЃжϜ пЯК ЭгЛт Ϝϻкм ϣОϼϝУЮϜ ϤϜнϡЛЮϜм ЀϝуЪцϜ ϝлвϝЛА Йв ЬмϝзϧϦ ϩуϲ ̪ϣгЧУЮϜм дϝϧуϳЮϜм СϲыЃЮϜ ск ϣуЫуϧЂыϡЮϜ ϤϝУЯϷгЮ
 ̪ ϝлϦнв пЮϜ рϸϕт ϝгв ϣугЏлЮϜ ϝлϦϜнзЦ  бЦϼ ЭЫІ сТ ϝгЪм4   ЀϝуЪϒ РϝУϧЮϜ дϗТ ̪ϣужϝϮϽгЮϜ ϞϝЛЇЮϝϠ ϼϽЏЮϜ ФϝϳЮϖ пЮϜ ϣТϝЎшϝϠ

ϮϽгЮϜ ϞϝЛЇЮϜ Ьнϲ ЩуϧЂыϡЮϜ ̪еуϯЃЪцϜм аϝЛГЮϜ ϝлЮ ЭгϳϦ сϧЮϜ ϢϸϹϯϧгЮϜ ϣуϚϝгЮϜ ϤϜϼϝуϧЮϜ евм ЁгЇЮϜ ̭нЎ ев ϝлвϽϳт ϹЦ ϣужϝ

ϝкϼнкϹϦ пЮϖ рϸϕт рϻЮϜ ϽвцϜ. 

 

бЦϼ ЭЫІ4ϟЮϜ ЭтϸϝзЦ ϝлжϜ ϝкϸϝЧϧКц ϣуЫуϧЂыϡЮϜ ЀϝуЪъϜ ЭЪϓϦ дϜ еЫгв ϣтϽϳϡЮϜ СϲыЃЮϜ : ϼϲ 
 

 

с- ..сЪтϦЂыϠЮϜ ϨмЯϦЮϜ ϼϲϸЮ ХтϼА ϣАϼϝ϶ 

̬ϣуЫуϧЂыϡЮϜ ϸϜнгЮϝϠ ϨнЯϧЯЮ ЬнЯϲ ϸϝϯтϖ еЫгт Эк .... 

 ....сЫуϧЂыϡЮϜ ϨнЯϧЮϜ ев ϹϳЮϝϠ  ϣϡЮϝГгЮϜ ϤыгϳЮϜ ϹКϝЋϦ Йв аϝтъϜ иϻк бЮϝЛЮϜ ЭПЇт ЬϜϕЂ 

 ϣуЛгϮ ХТмбвцϜ  ев ϞϽЧтϝв ЬнϳϦ ЭД сТ ̪ϣугЮϝК ϣЯЫЇв сЫуϧЂыϡЮϜ ϨнЯϧЮϜ дϗТ ̪ϣϛуϡЯЮ ϢϹϳϧгЮϜ9.2   ϭϧзгЮϜ ЩуϧЂыϡЮϜ ев еА ϼϝуЯв

 ев1950-2017  ϢϝЧЯв мϒ ϤϝтϝУзЮϜ ϤϝϡЫв сТ РϝГгЮϜ ϝлϠ плϧжϜ ̪ϣуЫуϧЂыϠ ϤϝтϝУж пЮϖ. 

ПϦ Йв СуЫϧЮϜ пЯК ϣуϛуϡЮϜ бЗзЮϜ ϢϼϹЦ ев сЫуϧЂыϡЮϜ ϨнЯϧЮϜ ЭЯЧт дϒ еЫгт  ев еутыгЮϜ ЅуК ЭϡЂ пЯК ϽІϝϡв ЭЫЇϠ ϽϪϕтм ̪ϴϝзгЮϜ Ͻу
̭ϜϻПЮϜ Ϭϝϧжϖ ϤϜϼϹЦм ̪ЀϝзЮϜ. 

  сЮϜнϲ ϭϧзϦ ϣтϽЇϡЮϜ дϒ ϨϝϳϠцϜ ϽлЗϦ460    ϨыϪ Ϝϻк СКϝЏϧуЂ ̪ϣЯϮϝК ϤϜ̭ϜϽϮϖ ϺϝϷϦϜ дмϹϠм ̪ϝ̯тнзЂ ЩуϧЂыϡЮϜ ев рϽϧв еА днуЯв

 аϝК ЬнЯϳϠ ϤϜϽв 2060  . 

т-ϤϝтЊмϦЮϜм ϤϝϮϝϦжϦЂъϜ 
   дϒ  пЮϖ ϣТϝЎϖ ̪бЮϝЛЮϜ Ьмϸ СЯϧϷв ϝлϯлϧзϦ дϒ ϟϯт ̪сЫуϧЂыϡЮϜ ϨнЯϧЮϜ ϽϲϹЮ "ϣЧугК ϤънϳϦ" ϣКнгϯв АϽϧЇт сгвцϜ ϭвϝжϽϡЮϜ

ЯЛϧт ϝгуТ ̪ϣтϼϝϯϧЮϜ ϤϝЪϽЇЮϜϯϧзв аϜϹϷϧЂϜм Ϭϝϧжϖ ϤϝЂϝуЃϠ ХϤϝ  ̪ϣуЫуϧЂыϡЮϜ.ϢϹϳϧгЮϜ бвъϜ Ϥϼϝϧ϶Ϝ ЩЮϻЮ   ϼϝЛІ  ϨнЯϧЮϜ Ͻϲϸ ):

(сЫуϧЂыϡЮϜ ЮЮϝЛЮϜ ϣϛуϡЮϜ ану сг сТ буЦϜ рϻЮϜм  2023  ̪5  ̪дϜϽтϿϲ/нужнт ев  аϝЛЮϜ Ϝϻк 

 дϝТ ЬϜϕЃЯЮ ϣϡЃзЮϝϠ ϝвϜ  ϸϜнгЮϝϠ ϨнЯϧЮϜ ЭуЯЧϦ еЫгт йжϒ ϹЪϒ ϝвϹзК ̪ЬϜϕЃЮϜ ЩЮϺ пЯК ϣϠϝϮшϜ дϓЇϠ йЮϔϝУϦ оϹϠϒ ϣϛуϡЯЮ ϢϹϳϧгЮϜ бвцϜ ϭвϝжϽϠ

  пЮϖ ЭЋϦ ̪ϢϽуϡЪ ϣϡЃзϠ ϣуЫуϧЂыϡЮϜ80  аϝК ЬнЯϳϠ %2040  дϒ сзЛт ϝв нкм ̪  рϻЮϜ ̪сЫуϧЂыϡЮϜ ϨнЯϧЮϜ ев ЌϼцϜ ϺϝЧжш ϣЊϽТ Шϝзк
ϟЪнЫЮϜ ϽЊϝϳт ϱϡЊϒ . 
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   сТ ϣЧугК ϣуЃуϚϼ ϤънϳϦ ϣϪыϪ ̭ϜϽϮϖ сТ ̪сЫуϧЂыϡЮϜ ϨнЯϧЮϜ ϽϲϹЮ ϣϛуϡЯЮ ϢϹϳϧгЮϜ бвцϜ ϭвϝжϽϠ ϽтϽЧϦ ϝлϲϽϧЧт сϧЮϜ ЬнЯϳЮϜ ЭϫгϧϦ

  ЭгЇϦ ̪ФϜнЂцϜм ϤϝЂϝуЃЮϜ3    ϢϸϝКϖм ̪аϜϹϷϧЂъϜ ϢϸϝКϖ егЏϧϦ ̪ϼмϝϳв  ϸϝЋϧЦϜ ̭ϝЇжϖ пЮϖ ̯ънЊм ̪ЙтнзϧЮϜм йуϮнϧЮϜ ϢϸϝКϖм ̪ϽтмϹϧЮϜ
ЩуϧЂыϡЮϜ ФϜнЂϓϠ рϽϚϜϸ:. 

ϝКш ϣЯϠϝЧЮϜ ϤϝϮϝϮϿЮϜ Эϫв ̪ЩуϧЂыϡЮϜ аϜϹϷϧЂϜ ϢϸϝКϖ ϤϜϼϝу϶ ϿтϿЛϦ дϒ ϽтϽЧϧЮϜ ϹЪϕт ̪аϜϹϷϧЂъϜ ϢϸϝКϗϠ ЈϝϷЮϜ ЬмцϜ ϼнϳгЯЮ ϣϡЃзЮϝϠм  Ϣϸ

НЮϝϡгЮϜ ϸϼ ϭвϜϽϠм ̪ϣϡϚϝЃЮϜ ϤϝКϾнгЮϜм ̪ϣϛϡЛϧЮϜ    сЫуϧЂыϡЮϜ ϨнЯϧЮϜ ЭЯЧт дϒ еЫгт ̪ϤϜнϡЛЮϜ ИϝϮϽϧЂϜ ϭвϜϽϠм ̪ЙϚϜϸнЮϜ ϽуЗж ϣКнТϹгЮϜ

  пЮϖ ЭЋϦ ϣϡЃзϠ30 аϝК ЬнЯϳϠ %2040аϜϹϷϧЂъϜ ϢϸϝКш ϣЯϠϝЦ онЦϒ ϣтϼϝϯϦ ϣЮϝϲ ̭ϝзϠ сТ ϢϹКϝЃгЮϜ ϤϝвнЫϳЮϜ ев ϟЯГϧт Ϝϻкм ̪. 
  пЮϖ ϽтϽЧϧЮϜ ϽуЇт ̪ϽтмϹϧЮϜ ϢϸϝКϖ сжϝϫЮϜ ϼнϳгЯЮ ϣϡЃзЮϝϠ ϝвϒ  ϣϡЃзϠ ϣуЫуϧЂыϡЮϜ ϸϜнгЮϝϠ ϨнЯϧЮϜ ев ϹϳЮϜ еЫгт йжϒ20  аϝК ЬнЯϳϠ ϣуТϝЎϖ %

2040  ЩЮϺ ϽуОм ̪рϼнУϲцϜ ϸнЦнЮϜ бКϸ СЦм дϒ оϽтм ̪̯ϝϳϠϼ пЯКϒм ̯ϜϼϜϽЧϧЂϜ ϽϫЪϒ ̯ϝКмϽЇв ϽтмϹϧЮϜ ϢϸϝКϖ ϣуЯгК ϥϳϡЊϒ ϝв ϜϺϖ ̪
ϹϧЮϜ ϢϸϝКш ϣЯϠϝЧЮϜ ϣуЫуϧЂыϡЮϜ ϸϜнгЮϜ ϣЋϲ ϹтϿϦ дϒ еЫгт ̪ϽуϠϜϹϧЮϜ ев  ев ϣтϸϝЋϧЦъϜ ϽϚϜмϹЮϜ сТ Ͻтм21   пЮϖ50%. 

  Ϥϝϯϧзвм ЀϝуЪчЮ ϣЯтϹϠ ϸϜнв аϜϹϷϧЂъ еЫгтм ̪ЙтнзϧЮϜм йуϮнϧЮϜ ϢϸϝКϗϠ ЉϧϷт ̪ϽтϽЧϧЮϜ ϝлϲϽϧЧт сϧЮϜ ϣЧугЛЮϜ ϤънϳϧЯЮ ϩЮϝϫЮϜ ϼнϳгЮϜ

ЯϧЮϜ сТ сТϝЎϖ ЌϝУϷжϜ пЮϖ рϸϕт дϒ ̪ϹугЃϧЯЮ ϣЯϠϝЧЮϜ ϸϜнгЮϜм ФϼнЮϜ Эϫв ̪ϣуЫуϧЂыϡЮϜ СуЯПϧЮϜϨн    ϣϡЃзϠ ϣуЫуϧЂыϡЮϜ ϸϜнгЮϝϠ пЮϜ ЭЋϦ

17бЦϼ ЭЫЇЮϜ сТ ϝгЪм %5    . 

 

 :аЦϼ ЬЪІр  сЪтϦЂыϠЮϜ ϨмЯϦЮϜ ϼϲϸЮ ϨыϪЮϜ ХтϼАЮϜ ϣАϼϝ϶ ϼмϝϲв дтϠт 

у-   ϣтТϝЎϜ ϼϸϝЊв 
https://www.bayut.com/mybayut/ar/   

planet-the-save-pollution-ain.com/article/plastic-https://al 

D8%A3https://mawdoo3.com/%-https://www.skynewsarabia.com/technology/1613706 

 
 

  

https://www.bayut.com/mybayut/ar/
https://al-ain.com/article/plastic-pollution-save-the-planet
https://www.skynewsarabia.com/technology/1613706-https:/mawdoo3.com/%D8%A3
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ЮϜ ЉϷЯг 
ЁЪϝЛЮϜ    ЬϝϫгЮϜ ЭуϡЂ пЯК) ϣϫтϹϳЮϜ ϣуϚϝϠϽлЫЮϜ ϣгЗжцϜ сТ ЙЂϜм ФϝГж пЯК ϣвϹϷϧЃгЮϜ ϣЦϝГЮϜ ϤϜϹЛв ев ϣуЂϝЂϒ ϣЛГЦ- 

(оϽ϶цϜ ϣЦϝГЮϜ ϢϿлϮϒ ев ϹтϹЛЮϜм ̪ ϣуϚϝϠϽлЫЮϜ ϤϝЪϽϳгЯЮ ̭ϜнлЮϜ СууЫϦм ̪ ϣуКϝзЋЮϜ ϣϧгϦцϜм ̪ ϣуЪϻЮϜ ϢϿлϮцϜ. 

ϽІϝϡгЮϜ ϼϝуϧЮϜ ЭтнϳϦ ϣуЯгК ϻУзт (DC)   ϼϝуϧЮϜ пЮϖϸϸϽϧгЮϜ (AC)  ϸϸϽϧгЮϜ ϼϝуϧЮϜ ϸϸϽϦ ϹгϧЛт .ϣЦϝГЯЮ сжмϽϧЫЮϖ ϾϝлϮ Ьы϶ ев

 ЬнϳϦ ϢϽуϡЪ ϣуЫужϝЫувмϽлЪ ϢϿлϮϒ ЭЊцϜ сТ ϥжϝЪ сϧЮϜ ϤϝвнЧгЮϜ ЁЫЛϠ ЁЪϜнЛЮϜ анЧϦ .аϹϷϧЃгЮϜ еуЛгЮϜ ϾϝлϯЮϜ пЯК ϭϦϝзЮϜ

ϽгϧЃгЮϜ ϼϝуϧЮϜ пЮϖ ϸϸϽϧгЮϜ ϼϝуϧЮϜ.  ЁЪϝЛЯЮм  нЎмϽлЫЮϜ аϝЗзЮϜ ϣузЧϦ сТ блв ϼмϸ  ϩуϲ сϚт ϽгϧЃгЮϜ ϼϝуϧЮϜ ϣЦϝА ЭтнϳϧϠ анЧ

ϣуЮϝгϮшϜ ̭ϝϠϽлЫЮϜ ϽуϦϜнТ ев ЭЯЧтм ϣЦϝГЮϜ Ϣ̭ϝУЪ ев еЃϳт ϝгв ̪ ϢϹϲнЮϜ пЮϖ ЭЋϦ дϒ ЭϡЦ ϸϸϽϧгЮϜ ϼϝуϧЮϜ пЮϖ ϣЫϡЇЮϜ ев. 

The invertor or inverter is a system or device where process of converting direct 

current (DC) to alternating current (AC) through a power electronic  device takes 

place. The resulting AC frequency obtained depends on the particular device 

employed. Inverters do the opposite of rectifiers which were originally 

large electromechanical devices converting AC to DC.  

It is an essential piece of power equipment that is widely used in modern electrical 

systems (for example- smart appliances, industrial automation, electric motors air-

conditioning  , and many more power devices).  

It has an important role in the PV system technology as it converts DC power from the 

grid into AC before it reaches the unit, which improves energy efficiency and reduces 

overall electricity bills Fig-1.  

Role of the Inverter in the Photo  Voltaic System  
Hardy Zangana, LEED AP® BD+C / Mechanical Engineer 

שּׁ  ⱨוֹ רּכײַ ︠ רּכ  ל

שּׁ כ ︢ רּכײַ ⱨ רּכ ︢ רּכⱨꞋה ﬞשׂ ם ︠ 
 ⱶ ︠  ￼ + רּכ ︣ם  

רּלשּׁ  ⸗ ⱨ︠ כ כ ꞊ּר ⱨ /ⱶ ם שׂ   ⱨם ￼ ל  ל
 

Glossary of Technical Terms  
 



 

                                                                                 35 
 

 
Fig-1. Power consumption 

The inverter air conditioner uses microprocessors to control the speed of its 

compressor motor to match the required output. Once the room is cool or warm, an 

invertor air conditioner lowers the speed of the motor to save energy and maintain the 

desired temperature. 

The Invertor systems have direct and significant effect on LEED, Sustainability and 

Green Building since most of the energy consumed by any building is through HVAC 

system & Pumps . Invertors fans & compressors will be used to reduce the energy 

consumption through controlling  the fan speed and compressor frequency and load 

per the required load. This leads to lower power consumption and lower carbon 

emission Fig-2. 

 

 
Fig-2. Comparison of efficiencies 

 



 

                                                                                 36 
 

 
 

 

 

 сЮмОϢϼЧЮϜ ЀϝϠК сЯК ϼмϦЪϸЮϜ ϺϝϦЂцϜ 

Prof. Ali Abbas Al-Qaragooli 
 

 

 сТ ϣЦϝАЮϜ пЯК ДϝУϲЮϜм ,ϝлϚϜϸϒм ϢϸϸϮϦвЮϜ ϣЦϝАЮϜ ϣвДжϒ атвЊϦ ϤъϝϮв сТ ̯ϝвϝК дтЛϠϼϒ дв ϼϪЪц ϣЯтмА ϢϼϠ϶ мϺ аЮϝК
 .иϝтвЮϜ ϣтЯϲϦ ϣвДжϒ дК ̯ыЎТ ,ϝлϦϜϺϠ ϣвϚϝЧЮϜм ϣЪϠІЮϝϠ ϣАϠϦϼвЮϜ ϣтϚмЎмϼлЪЮϜ ϣтЂвІЮϜ ϣЦϝАЮϜ ϣвДжϒ атвЊϦм ,сжϝϠвЮϜ 

  ϣтвтϸϝЪцϜ ϤϜϸϝлІЮϜ 
-   ϣтЪтжϝЪтв ϣЂϸжк ϢϜϼмϦЪϸï  ,ϣтЪтϼвцϜ ϢϸϲϦвЮϜ ϤϝтъмЮϜ сТ ϣтвЂϼЮϜ дАжІϜм ϣЛвϝϮмфуо . 

-   ϣтЪтжϝЪтв ϣЂϸжк ϼтϦЂϮϝвï  ,ϣтЪтϼвцϜ ϢϸϲϦвЮϜ ϤϝтъмЮϜ сТ сЮϸϜϼϠ ϣЛвϝϮмфтс . 

-    ϣтϚϝϠϼлЪ ϣЂϸжк ЀмтϼмЮϝЪϠ-  ,ФϜϼЛЮϜ сТ ЬЊмвЮϜ ϣЛвϝϮмфсу . 

Ϝ ϢϼϠ϶ЮϜ ϣтЯвЛЮ 
-  ϼϠвϦϠЂ : Јϝ϶ЮϜ йϠϝЂϲЮ ЬвЛт ϣЦϝА ϼϝІϦЂвнлмс-  .сЮϝϲЮϜ ϤЦмЮϜ пЮϖ 

-    ϣЪϼІϠ ϣЂϸжлЮϜ ϼтϸвViper Network Inc. Troy – MI     Ѐϼϝв ,ϣтЪтϼвцϜ ϢϸϲϦвЮϜ ϤϝтъмЮϜ сТнлмо  ï    ЀАЂОϒ

нлмс . 

-   ϼϠвЂтϸ ,ϣтЪтϼвцϜ ϢϸϲϦвЮϜ ϤϝтъмЮϜ ,мϸϜϼмЮмЪ дϸЮмϮ ,ϢϸϸϮϦвЮϜ ϣЦϝАЯЮ сЪтϼвцϜ сжАмЮϜ ϼϠϦ϶вЮϜ сТ дтЂϸжлв ЀтϚϼ
нллт ï  ϼтϜϼϠТнлмо . 

-  мтЮмт дтϼϲϠЮϜ ,ϝтЂϒ ϞϼО ЬмϸЮ ϣϚтϠЯЮ ϢϸϲϦвЮϜ авцϜ ϭвϝжϼϠ сТ сжЧϦ ϼϝІϦЂвм свтЯЦϒ ϼтϠ϶нллс ï  ϼϠвТмжнллт . 

-   Ϝ ϨϝϲϠϒ ϾЪϼв ϼтϸв  ϼϠмϦЪϒ ,дтϼϲϠЮϜ / ϣвϝжвЮϜ ,дтϼϲϠЮϜ ϣЛвϝϮ сТ  ϣтЪтжϝЪтвЮϜ ϣЂϸжлЮϜ ϺϝϦЂϒм ϣЦϝАЮмффу  ï   мтЮмт

нллс . 

-  ϸϜϸПϠ ,ϣКϝжЊЮϜ ϢϼϜϾм сТ ϣϚтϠЮϜм ϣЦϝАЮϜ ϨϝϲϠϒ ϾЪϼв ϼтϸвï  ϼтϜϼϠТ ,ФϜϼЛЮϜмффт ï  ϼϠмϦЪϒмффу . 

-  ϸϜϸПϠ ,ϣКϝжЊЮϜ ϢϼϜϾм ,ϣтЂвІЮϜ ϣЦϝАЮϜ ϨϝϲϠϒ ϾЪϼв ϼтϸвï  ,ФϜϼЛЮϜ  ϼтϜϼϠТмффо ï  ϼтϜϼϠТмффт . 

-  ,мϜмЪЂцϜ ϣвДжвЮ ϢϸϸϮϦвЮϜ ϣЦϝАЮϜ ϤϝвмЯЛв ϣЪϠІЮ свтЯЦшϜ ϾЪϼвЮϜ ϼтϸвмффл- мффр . 

 ϸϜмϼЮϜ ЬтЮϸ 
Pioneers Documentary 
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-    ϸϜϸПϠ ,свЯЛЮϜ ϨϲϠЮϜ ЀЯϮвЮ ЙϠϝϦЮϜ ϣтЂвІЮϜ ϣЦϝАЮϜ ϨϝϲϠϒ ϾЪϼв сТ ϣЂϸжлЮϜ аЂЦ ЀтϚϼ ï    ϼтϜϼϠТ ,ФϜϼЛЮϜмфут  ï 

 ϼтϜϼϠТмффо . 

-  ϣтКϜϼϾЮϜ ϤϝЧтϠАϦЮϜ аЂЦ ЀтϚϼ   ЀАЂОϒ ,ФϜϼЛЮϜ ϸϜϸПϠ ,свЯЛЮϜ ϨϲϠЮϜ ЀЯϮвЮ ЙϠϝϦЮϜ  ϣтЂвІЮϜ ϣЦϝАЮϜ ϨϝϲϠϒ ϾЪϼв сТ

мфуо-  ϼтϜϼϠТмфут . 

-    ϣЪϼІ сТ  атвЊϦ ЀϸжлвSun Systems Inc., Eureka- ILL  ϼтϝжт ,ϣтЪтϼвцϜ ϢϸϲϦвЮϜ ϤϝтъмЮϜ сТ ,мфтс-    ϼтϝжт

мфту . 

-   ϝЛЮϜ ϣЂЂϔвЮϜ сТ ̭ϜмлЮϜ РттЪϦ ЬϝϮв сТ атвЊϦ Ѐϸжлв  ϸϜϸПϠ  ,ϣКϝжЊЮϜ ϢϼϜϾм ,сКϝжЊЮϜ ̭ϝІжшϜм атвЊϦЯЮ ϣв ï  
 ϼϠмϦЪϒ ,ФϜϼЛЮϜмфсу-  ϼтϝжтмфтр . 

 ϣтвЯЛЮϜ ϢϼтЂЮϜ 
-  ϢϸϸϮϦвЮϜ ϣЦϝАЯЮ сЪтϼвцϜ сжАмЮϜ ϼϠϦ϶вЮϜ ,дтϪϲϝϠ ЀтϚϼ(NREL) ,нлмо- нлмт . 

-    ϢϸϸϮϦвЮϜ ϣЦϝАЮϜ ϤъϝϮв сТ сжЧϦ ϼϝІϦЂвм свтЯЦϖ ϼтϠ϶  свтЯЦшϜ ϞϦЪвЮϜ / ϣϚтϠЯЮ ϢϸϲϦвЮϜ авцϜ ϭвϝжϼϠ ̪ ϣЦϝАЮϜ Ϣ̭ϝУЪм

 ϝтЂϐ ϞϼПЮ UNEP / ROWA) ,(,(2006-2007 

,дтϼϲϠЮϜ ϣЛвϝϮ ̪ ϣтЪтжϝЪтвЮϜ ϣЂϸжлЮϜ ϺϝϦЂϒ Å)мффу-нллс .( 

 ϜϾм, ϣϚтϠЮϜм ϣЦϝАЮϜ ϨϝϲϠϒ ϾЪϼв ̪ дтϪϲϝϠ ЀтϚϼ ÅϣКϝжЊЮϜ Ϣϼ-.ФϜϼЛЮϜ)мффо-мффу.( 

 ϣКϝжЊЮϜ ϢϼϜϾм ̪ ϣтЂвІЮϜ ϣЦϝАЮϜ ϨϝϲϠϒ ϾЪϼв ̪ аϸЦϒ свЯК ϨϲϝϠ Å- .ФϜϼЛЮϜ)мфут-мффо( 

 свЯК ϨϲϝϠ Å)мфуо-мфут .ФϜϼЛЮϜ свЯЛЮϜ ϨϲϠЮϜ ЀЯϮв ( 

  ϝтЧтϼТϖ ЬϝвІм АЂмцϜ ФϼІЮϜ Ьмϸ сТ ϢϸϸϮϦвЮϜ йЦϝАЮϜ Ьмϲ йЯвϝЪϦв йЂϜϼϸ ̭ϜϼϮъ ИмϼІв ϼтϸв Å)MENA(    аϝК сТ

нллт  .ϝтЂϐ ϞϼПЮ свтЯЦшϜ ϞϦЪвЮϜ / ϣϚтϠЯЮ ϢϸϲϦвЮϜ авцϜ ϭвϝжϼϠм ϣтжϝвЮцϜ ϣϚтϠЮϜ ϢϼϜϾм дв аКϸϠ ̪ 

 ХтϼТ ЀтϚϼ ÅNREL  жтϸв сТ иϺтУжϦ ЙвϾвЮϜ иϝтвЮϜ ϣтЯϲϦ ИмϼІвЮ ϢϸϸϮϦвЮϜм ϣтϼϺЮϜ ϣЦϝАЯЮ  ϸϠК ШЯвЮϜ ϣ)K.A.CARE .( 

 ЀАЂОϒ пЮϖ мтЮмт дв ϢϼϦУЮϜ Ьы϶ ̪ ϣтЪтϼвцϜ ϢϸϲϦвЮϜ ϤϝтъмЮϜ ̪ НжвмтϜм ϣЛвϝϮϠ ϣЂϸжлЮϜ ϣтЯЪ ̪ ϤтϜϼϠЮмТ ϨϝϲϠϒ ЬтвϾ Å
нллп . 

ъмЮϜ ̪ мϸϜϼмЮмЪ ̪ дϸЮмϮ ̪ ϢϸϸϮϦвЮϜ ϣЦϝАЯЮ сжАмЮϜ ϼϠϦ϶вЮϜ сТ ̪ ϤтϜϼϠЮмТ ϨϝϲϠϒ ЬтвϾ Å Ьы϶ ̪ ϣтЪтϼвцϜ ϢϸϲϦвЮϜ Ϥϝт

 ЀАЂОϒ пЮϖ мтЮмт дв ϢϼϦУЮϜнллр . 

 ϼϠвЂтϸ ̪ ϣтЂвІЮϜ ϣЦϝАЯЮ ЬмцϜ сЦϜϼЛЮϜ сЪтϼвцϜ ϼвϦϔвЮϜ атДжϦЮ ϣтЪтϼвцϜ ϣтϮϼϝ϶ЮϜ ϢϼϜϾмЮ дтϦЦϼм атϸЧϦм сжЧϦ ϼϝІϦЂв Å
нллф . 

ϼвϦϔвЮϜ атДжϦЮ ϣтЪтϼвцϜ ϣтϮϼϝ϶ЮϜ ϢϼϜϾмЮ ФϜϼмϒ ϨыϪ атϸЧϦм сжЧϦ ϼϝІϦЂв Å  ̪ ϢϸϸϮϦвЮϜ ϣЦϝАЯЮ сжϝϪЮϜ сЦϜϼЛЮϜ сЪтϼвцϜ

 мтϝвнлмм . 

  ϢϸϸϮϦвЮϜ ϣЦϝАЮϜ ϤъϝϮв сТ ϣтвЮϝК ϤыϮв сТ ϨϲϠ ϣϚϝв дв ϼϪЪϒм ϞϦЪ ϣϪыϪ ϼІжм ИϜϼϦ϶Ϝ ϤϜ̭ϜϼϠ ЙϠϼϒ пЯК ЬЊϝϲ Å
 .иϝтвЮϜ ϣтЯϲϦм 

 ̭ϜϼϮϖ Åмо  .ϢϸϸϮϦвЮϜ ϣЦϝАЮϜ ЬϝϮв сТ ϣтЮмϸЮϜ ϤϝвДжвЮϜ Йв ϣтϸЦϝЛϦ ϣЂϜϼϸ 

 Ϭϼϸ̳в ÅсТ  Marquis Who’s Who in the World  ϣЛϠА сТнллс-нллт . 
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1- свЮϝЛЮϜ ϣϚтϠЮϜ амт 
  дЯКϜ свЮϝЛЮϜ ϣϚтϠЮϜ амт ϣϠЂϝжвϠϼϜмУтϸ ϤмЪ дϒ ϣϚтϠЯЮ ϢϸϲϦвЮϜ авцϜ ϭвϝжϼϠϣТϝЎϦЂъ ϝкϼϝтϦ϶Ϝ аϦ  ϤъϝУϦϲ   свЮϝЛЮϜ амтЮϜ

ϣϚтϠЯЮ  аϝЛЮ2023  амт сТ5 сЪтϦЂыϠЮϜ ϨмЯϦЯЮ ЬмЯϲ ϸϝϮтϖ ИмЎмв ϼϝАϖ сТ йтжмт.ЮϝϠ ЬϝУϦϲъϜ аϝЛЮϜ ϜϺк РϸϝЊтм  оϼЪϺ
ЯЮ свЮϝЛЮϜ амтЯЮ дтЂв϶ЮϜ  аϝК сТ ϢϸϲϦвЮϜ авчЮ ϣвϝЛЮϜ ϣтЛвϮЮϜ йϦϓІжϒ дϒ ϸЛϠ ̪ϣϚтϠ1972  ϣЂв϶ЮϜ ϸмЧЛЮϜ оϸв пЯКм .

 ϤжϼϦжшϜ ϼϠК Јϝ϶ІцϜ дв дттывЮϜ ϤϜϼІК ШϼϝІтм .ϣтϚтϠЮϜ ϣтКмϦЯЮ ϣтвЮϝЛЮϜ ϤϝЊжвЮϜ ϼϠЪϒ ϸϲϒ амтЮϜ ϱϠЊϒ ̪ϣтЎϝвЮϜ
ЛЮϜ ̭ϝϲжϒ ЙтвϮ сТ ϣтЊ϶ІЮϜ ϤϜ̭ϜϼϮшϜм ϨϜϸϲцϜм ϣАІжцϜ Ьы϶ двмаЮϝ.  

 

2- ̭ϜϼЎ϶ЮϜ ϣтжϠчЮ свЮϝЛЮϜ ЀЯϮвЮϜWorld GBC  
 ХЯАϜ " дϜмжЛϠ ̯ϜϼтϼЧϦSustainable and Affordable Housing  ϵтϼϝϦϠ       "31  ϼϝтϐ2023  АЯЂт рϺЮϜ,

  ̯ϝтвЮϝК дϝЪЂцϜ ϣвϾϒ ϣϮЮϝЛвЮ ϣϲϝϦвЮϜ ЈϼУЮϜм ϤϝтϸϲϦЮϜ ϣЂϜϼϸм ,ϼЂтв аϜϸϦЂв дϝЪЂϒ ХтЧϲϦЮ ϣвϾыЮϜ ФϼАЮϜ пЯК ̭мЎЮϜ

 ϣтвЮϝК ЬвК ϣЪϠІ мк ̭ϜϼЎ϶ЮϜ ϣтжϠчЮ свЮϝЛЮϜ ЀЯϮвЮϜ дϒ . аЮϝЛЮϜ ̭ϝϲжϒ дв ϣЯϪвϒ ϢϸК ЌϼЛϦЂϒ ϸЦм ,с϶ϝжвЮϜ ϼтПϦЮϜ ϼϝϪϐм

 дК ϸтϾтϝв пЯК рмϲϦ75   дмϠϼЪЮϜ дв ϣтЮϝ϶ ϣвϜϸϦЂв ϣтжϠв ϤϝϚтϠ пЮϜ ЬмϲϦЮϜ ХтЧϲϦЮ ,аЮϝЛЮϜ Ьмϲ ̭ϜϼЎ϶ЮϜ ϣтжϠчЮ ϝЂЯϮв

  ϣтвжϦЯЮ ϣтвЮϝЛЮϜ ϢϸϲϦвЮϜ авцϜ РϜϸкϒ м ЀтϼϝϠ ϣтЦϝУϦϒ ϤϝЛЯАϦ ХтЧϲϦЮ ϣвϾыЮϜ ϣтϮлжвЮϜ ϤϜϼтПϦЮϜ ϢϸϝтЦм ,дϝЪв ЬЪϠм ЙтвϮЯЮ

 .ϣвϜϸϦЂвЮϜ 

 

 

 

ϒ ϣтвЯК ϤϝАϝІжм ϼϝϠ϶ 
News and Technical Activities 

mailto:https://www.worldenvironmentday.global/ar
mailto:https://www.worldenvironmentday.global/ar
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3-  ϣтжϠчЮ сжϸϼцϜ ЀЯϮвЮϜ ̭ ϜϼЎ϶ЮϜ 
аϝЦϒ  ЯУϲы    ϵтϼϝϦϠ ϣтϚϝІжшϜ ϤϝКϝжЊЮϜ ИϝАЦ сТ рϼϚϜϸЮϜ ϸϝЊϦЦчЮ ϣтϮтϦϜϼϦЂцϜ ЬвЛЮϜ ϣА϶ ФыАϖ11    ϾмвϦ 2023 ,

 Ц сϦЮϜм ϝа   ϤϜмА϶м ϤϝϲϼϦЧв двЎϦϦм Јϝ϶ЮϜм аϝЛЮϜ дтКϝАЧЮϜ дв ϣϲЯЊвЮϜ ϞϝϲЊϒ дв ϣКмвϮв Йв ϣЪϜϼІЮϝϠ ϝкϼтмАϦϠ

  ϘϸϝϠв ϸϝвϦКϜ ϾтϾЛϦЮ ϣтЯвКсКϝжЊЮϜ ИϝАЧЮϜ Ь϶Ϝϸ рϼϚϜϸЮϜ ϸϝЊϦЦъϜ.   дв ϣЯКϝУЮϜ ϤϝлϮЮϜ дтЪвϦ пЮϜ ИмϼІвЮϜ Рϸлт

  ϼЎ϶цϜ ϸϝЊϦЦцϜ амлУв дϒ .ϣтЂТϝжϦЮϜ алϦϜϼϸЦм алϦтϮϝϦжϖ  ϾтϾЛϦ Йв Ϣ̭ϝУЪЮϜ ЬϝКм дмϠϼЪЮϜ ЌУ϶жв ИϝАЦ мϲж ЬϝЧϦжцϜ

     . ϢϸтϸϮ РϚϝДм м мвжЮϜ ХЯ϶, ϼЧУЮϜ дв ϸϲЮϜ, ϼϝвϪϦЂцϜ ϾтϾЛϦЮ мк 

 

 

 

              

4- ϢϸϸϮϦвЮϜ ϣЦϝАЮϝϠ ϢϸϚϜϼ ϱϠЊϦЮ ϤϝϠϪϠ мА϶Ϧ ϤтмЪЮϜ 

   ФмЂ сТ ϜϼтϠЪ ϜϼмАϦм ϝЛтϼЂ Ϝмвж ϸлІϦ ̪АУжЮϝϠ ϣтжПЮϜ ϣЮмϸЮϜ ̪ϤтмЪЮϜ дϖ ЬϝϦϼмϠ сϮтϼтжϖ ϣЪϼІ дК ϼϸϝЊ ϼтϼЧϦ ЬϝЦ

  ϤϜмжЂЮϝϠ ϣЦϝАЮϜϢϼт϶цϜ  ϝлжϒм,  аЮϝЛЮϜ ЬмϲϦ Йв .ϣвϜϸϦЂϜ ϼϪЪϒм РДжϒ ϣЦϝА ϼϸϝЊв мϲж  м   ̭Ϝϼм ϣтЂтϚϼЮϜ ЙТϜмϸЮϜ ϸϲϒ

ЮϜЯϲвЮϜ ϞЯАЮϜ мк ϢϸϸϮϦвЮϜ ϣЦϝАЮϜ мϲж йϮмϦ ̪ϸтϜϾϦвЮϜ ЙтжЊϦЮϜм ЙтϼЂЮϜ сжϝЪЂЮϜ ЙЂмϦЮϜ ̭мЎ сУТ ̫̭ϝϠϼлЪЮϜ пЯК ϸтϜϾϦвЮϜ с

.ϼА϶ЮϝϠ ϼϺжт ЬϸЛвϠ ̭ϝϠϼлЪЮϜ ШылϦЂϜ ЙУϦϼϜ   ЙтЂмϦ сТ ϣТϝϪЪϠ ϣвмЪϲЮϜ ϤϼвϪϦЂϜ ̪ϸтϜϾϦвЮϜ ϞЯАЮϜ ϜϺк ϣтϠЯϦ ЬϮϒ двм

ЬϪв ϢϸϸϮϦвЮϜ ϣЦϝАЮϜ ϼϸϝЊв пЯК Јϝ϶ ЬЪІϠ ϾтЪϼϦЮϜ Йв ̪ϣЦϝАЮϜ ϸтЮмϦ пЯК ϝлϦϼϸЦ ϰϝтϼЮϜ ϣЦϝАм ϣтЂвІЮϜ ϣЦϝАЮϜ.      

р-Plastics Rubber Petrochemicals Chemicals  
 Printing & Packaging Industry Exhibition" 
л - 12 Oct 2023  
 Oman Convention & Exhibition Centre, Muscat, Oman 

OMAN PLAST is an exclusive international exhibition and conference focused on the 

ting, and plastics, rubber, petrochemicals, chemicals, fertilizers, plastics recycling, prin

cts packaging industries. The objective of this prestigious event is to showcase produ
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developing market of the Sultanate -and services related to these industries to the fast

of Oman and GCC countries, while also encouraging trade links between Oman and 

the rest of the world. OMAN PLAST is expected to set new records in terms of 

rs, visitors, industrialists, professionals, technocrats, traders, and businessmen.exhibito 
 

с-International Solid Waste Association World Congress 2023  
30 Oct - 01 Nov 2023  
 Oman Convention and Exhibition Center, Muscat, Oman 
"Global Action Towards Net-Zero Future" 
The ISWA World Congress is a gathering of over 1,000 professionals in solid waste 
management, government officials, industry leaders, policy makers, scientists, and young 
professionals. The event will cover topics such as socioeconomic impacts of waste recycling, 
health and safety, policy regulation, and achieving sustainable development goals. 

Highlights  

¶ The leading waste management event taking place for the first time in MENA 

region 

¶ Meet the Experts to exchange views and opinions for knowledge of sustainable 

solid waste management 

¶ Advance your career with technical side visits and a cultural and social program 

¶ Make a difference by contributing to achieve a net -zero future 

7-Project Oman 2023  
23 - 25 Oct 2023 Add To Calendar 
 Oman Convention & Exhibition Centre, Muscat 
Project Oman is a construction exhibition in the Middle East and Africa that showcases 
infrastructure and building materials. It promotes investment opportunities in Oman and 
fosters international trade and business partnerships. 

 


