
	
	HIGHER EDUCATION COMMISSION
H-9, Islamabad (Pakistan)

Phone: (051) 90401916 Fax: (051) 90401902


NATIONAL RESEARCH PROGRAM FOR UNIVERSITIES
Lack of basic equipment, laboratory supplies, scientific literature and financial resources is often a great impediment to the productivity of many creative and talented professors and researchers in institutions of higher learning. In most cases these researchers need modest financial support for research projects to enable them to pursue their research. In the absence of such support, the researchers, particularly faculty members are discouraged and do not indulge in research. Hence, to avoid such situations, HEC has initiated ‘National Research Program for Universities’ (NRPU) under which creative faculty members of Universities / DAIs are awarded grants to enable them to conduct their research. Research Grants proposals submitted to HEC undergo a procedure of rigorous peer review by top experts in the field as per established international norms.  
	Purpose and Nature
	· Research grants are awarded on competitive merit for high-level and promising scientific research projects to be carried out in Pakistan by university teachers. The purpose of these grants is to promote scientific research in areas relevant to national needs.

	Research Domain


	· The Research Grants Program provides support for research projects in all disciplines of Science, Engineering and Technology, Social Sciences, and Humanities.

	Duration
	· A research grant will normally be provided for a period of one to three years. However, there is no restriction on the lower limit.


	Eligibility and Qualification
	· The applicant (Principal Investigator, PI) should be a full time faculty member of a university. He/she should have an advanced academic degree and relevant research experience.
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Approval Procedure
	· HEC has designated focal points in all disciplines / sub disciplines. They are the top experts in their fields. All research grants proposals are forwarded to these focal points for evaluation by at least three experts. Focal points will do initial screening of the projects sent to them by HEC. In case they do not consider a project suitable for funding, they can reject the project at their level or send it back to HEC for revision by PI, if they so desire.
· The comments of focal points and reviewers are considered as the final decision in the case.

	Agreement
	· After the Research Grant is approved for funding, a written agreement is signed between the HEC, the grantee (PI) and his/her institute. The host institute must administer the grant according to the Agreement and provide laboratory space, and other facilities necessary for the project. The equipment, material and literature provided for the project through the Research Grants Program remains the property of the institute after the project is completed.
· The grantee must keep the HEC properly informed about any applications of the results obtained and acknowledge support from HEC in all publications or presentations. Any research result obtained under the NRPU must be made freely available without restrictions
· The Project(s) will be cancelled, if PI is not following the terms & conditions laid down by HEC.

	Annual Report
	· PI is required to submit a short annual report along with audited funds utilization report of the project within fifteen days of the completion of each year. Progress report should highlight major achievements during the reporting period and completion of targets/goals as envisaged in the Proposal for the subject year. 
· The release of the subsequent year award is tied up with the approval of the Annual Progress Report by the experts

	Entitlement
	· HEC provides funds as per following details: 

Sr. #

Items

Total Allocation

Equipment 

As per requirements of the project 
Chemical/Glassware (with full justification and details of quantity required for the project)
As per requirements of the project

Accessories

 As per requirements of the project (with full justification)
Journal Publication fee/on line material

Rs. 50,000/- per project w.e.f 01-12-10
Remuneration to P.Is.

One month Basic Pay P/Year.
Co-PIs (if justified)

One month Basic Pay P/Project
(i) Research fellowships 
(M.S/M.Phil. degree holders)

(ii) Senior Research Fellowships (PhD degree holders)
@ 20,000 + 5,000 for each year of experience to maximum 45,000/- per month 

@ 45,000/pm (w.e.f. 01-12-2010) 
Studentships
(i) MS/M.Phil. students

(ii) Ph.D. students

@ Rs. 15,000/- per month + Tuition Fee/Dues  
@ Rs. 20,000/- per month + Tuition Fee/Dues with possibility of 6 months local or abroad scholarship to conduct research studies, as per IRSIP program of HEC. (w.e.f. 01-12-2010)  

Secretariat Staff (if required) 

Rs. 18,000 per year

Stationary/Contingencies

Rs. 10,000 per year

Audit/Accounts

Rs. 20,000 (maximum)
Other specific requirements 

Depending upon the nature of the project

University overhead 

(i) If ORIC  functional as per HEC criteria
(ii) Without ORIC
(i) 15%
(ii) 2%
A university teacher can be PI or co-PI in more than one project, however he / she will get only one month’s Basic Pay under one of his / her project. This will apply to only HEC funded projects.

	Financial Provision
	· HEC provides research grants up to a maximum of Rs. 20 million for one project. The amount to which a researcher is eligible is conditional with his impact factor as per following chart:
For Physics, Chemistry and Biology

Impact Factor

Eligible Amount (Rs. Million)
100 or above

20
50-99

17
20-49

15 

10-19

12
0-9

10
For Remaining Disciplines

Impact Factor

Eligible Amount (Rs. Million)
50 or above

20 

25-49

17 

10-24

15 

5-9

12 
0-4

10 



	Procedure to submit the proposal
	· Applications should be submitted in English on the ‘Research Grants Form’ which can be downloaded from HEC website. Six hard copies along with a CD of the application form should be sent by registered mail/courier service to HEC. The applicant should allow 3-6 month for review and processing of the case. 

	
	· If any ethical recommendations required for a research study should be resolved before research proposal’s submission to HEC and a recommendation letter of the ethical review committee should be provided along with research proposal. 


For further information please contact

Ms. Farida Anjum
Deputy Director (R&D)

Higher Education Commission

Sector H-9, Islamabad

Ph: 051-90401916, 
Fax: 051-90401902
Email: fdanjum@hec.gov.pk
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	HIGHER EDUCATION COMMISSION
H-9, Islamabad (Pakistan)
	For HEC use only

Proposal Identification Number


NATIONAL RESEARCH PROGRAM FOR UNIVERSITIES

APPLICATION FORM

COVER SHEET FOR PROPOSAL

	A. TITLE OF PROPOSED PROJECT   

“Waste to energy development and testing of pyrolytic reactor for plastic wastes digestion”

	B.
WHETHER PROPOSED RESEARCH IS 


BASIC (  
OR 
      APPLIED (

	C1.       RESEARCH DOMAIN

   (  Sciences                   (Engineering & Technology                    (   Social Sciences                     (  Humanities
C2.    STATE FIELD OF RESEARCH AND SPECIALIZATION 

          Major   Environmental Engineering                   Specialization Solid Waste Management & Engineering


	D.      PROJECT DIGEST.
Pakistan is a developing country. Innumerous problems are faced by developing countries with the lapse of time. An environmental issue is one of the biggest problems in Pakistan. Management of increasing quantities of different types of municipal solid wastes is becoming one of the major challenges for urban population of small as well as mega cities. The municipal authorities often struggle with almost all aspects of solid waste management including primary and secondary collection, handling, transportation, segregation, recyclable materials recovery, composting, incineration, land filling and disposal. To sustain the pace of development we need to address the problems and challenges of solid waste management both in rural and urban setting. The innovative ways of solid waste handling, segregation, processing and disposal need to be investigated according to the local and regional conditions prevailing in the field. Investigation of that landfill for solid wastes is the need of hour. When designing a landfill, our objectives are to provide long term environmental protection, ensure regulatory compliance, and achieve cost effective utilization of manpower, equipment, and space. The site selection for a landfill ordinary has certain characteristic that are less than ideal. During landfill design, engineering techniques are used to overcome the site limitation and to meet design goals.
Plastic are not generally biodegradable in the environment. Although, the waste plastic makes up only 7-9% of the total waste stream by weight, but they represent 20-30% of the solid waste on volume basis. Up to 89% (by weight) of the packing material used now a day’s consist of polyethylene, polypropylene, polystyrene and polyvinyl chloride with polyethylene being 63% of all packing waste (Belgiorno et al., 2003). Waste poly-bags that impose negative impacts to environmental quality and human health in the context of toxic gas emission through open burning, flow restriction and flooding in the sewer & drainage channels, landscape deterioration, threats to marine wild life and delaying of solid waste decomposition in landfills. 

The problem arising from solid waste can be solved by using innovative technologies. Nowadays, different types of Energy-to-Waste (W-T-E) schemes are available through which energy can be efficiently recovered and used, as a anaerobic digestion, thermal conversion, mass burn incineration, pyrolysis and gasification, plasma technology and landfilling. Among all of them pyrolysis of plastic waste is most benefit for energy recovery. It is most cost effective technology for plastic digestion and it term as a tertiary recycling of plastic waste. We will also commercialize this project in small industries as well as in petroleum refineries.          

	E1.
PRINCIPAL INVESTIGATOR NAME 

Engr. Dr. Zahid Mahmood
	E2.    HIGHEST DEGREE

PhD
	E3.    POSITION/TITLE

Assistant Professor


	E4.
DEPARTMENT/SECTION

Agricultural Engineering
	E5.
UNIVERSITY/INSTITUTION

Bahauddin Zakariya University, Multan
	E6.
MAILING ADDRESS 

Department of Agricultural Engineering Bahauddin Zakariya University Multan



	E7.

Telephone:



Fax:


           Email:

                                   061 9210 298                                                 061 9210 298                         zahidmk@bzu.edu.pk


	F: CO-PRINCIPAL INVESTIGATO              

Dr. Jehangir Khan Sial               Professor                                                                                                                Department of Agricultural Engineering Bahauddin Zakariya University Multan

Telephone:
061 9210 298  
Fax: 
061 9210 298  


	G1.
PROPOSED DURATION OF PROJECT: 

                                   24 months  


	G2.   PROPOSED STARTING DATE

After the awarding 


	H.     TOTAL FUNDS REQUESTED 

Rs  30,00000/-

	CERTIFICATES

1)      Certified that the PI is a full time Faculty Member/Foreign Professor/ Eminent Scholar/Eminent Researcher of the University / Degree awarding institutes. 
2)      Certified that the equipment(s) demanded for the subject project is / are not available in the University / Institute.

3)  Certified that the project under reference has not been submitted to any other funding agency including HEC.

4)  Certified that No portion of the project has been funded by any other funding agency including HEC in the past.
SIGNATURE OF PRINCIPAL INVESTIGATOR
                                                  SIGNATURE WITH STAMP THE HEAD OF INSTITUTION

                                                                                                                            (Vice-chancellor/Rector of University, Director of Degree- 

                                                                                                                              awarding Institutions)



	SIGNATURE OF PRINCIPAL INVESTIGATOR

Date

SINATURE OF CO-PRINCIPAL INVESTIGATOR

Date


	ENDOSEMENT OF THE HEAD OF INSTITUTION (Vice-chancellor/Rector of University, Director of Degree-awarding Institutions)

Signature & Date

Name                                                           Title:

Address:

Phone                                 FAX                    E-mail


Project DEtails

1.  PROJECT SUMMARY

	Describe the proposed research using (about 250) words.

Management of solid wastes is a major challenge these days for the administrators, engineers and planners. Huge volumes of solid wastes are generated and need to be collected, transported and finally disposed off. These operations have to be carried out speedily and efficiently without incurring excessive cost or damage to environment. Unfortunately, in many developing countries, the system for managing wastes is primitive and cannot cope with the huge volumes of waste being generated. 

There  is  a  need  to  reduce  the  current  levels  of  waste  generation  and  increase  in  material  and energy  recovery,  which  are  considered  as  the  essential  steps  towards  an  environmental-friendly waste management system. Landfill is also no longer the first choice for disposal among the other methods such as recycling, composting and incineration, but a last step after all possible material and energy recovery in solid waste management practice. Initially, incinerators globally were used to reduce waste mass but energy is being recovered from incinerators nowadays. Electricity and  heat  is  produced  from  the  recovered  bio-gas  from  landfill.  
Plastic are not generally biodegradable in the environment. Although, the waste plastic makes up only 7-9% of the total waste stream by weight, but they represent 20-30% of the solid waste on volume basis. Up to 89% (by weight) of the packing material used now a day’s consist of polyethylene, polypropylene, polystyrene and polyvinyl chloride with polyethylene being 63% of all packing waste. Waste poly-bags that impose negative impacts to environmental quality and human health in the context of toxic gas emission through open burning, flow restriction and flooding in the sewer & drainage channels, landscape deterioration, threats to marine wild life and delaying of solid waste decomposition in landfills. 

The problem arising from solid waste can be solved by using innovative technologies. Nowadays, different types of Energy-to-Waste (W-T-E) schemes are available through which energy can be efficiently recovered and used, as a anaerobic digestion, thermal conversion, mass burn incineration, pyrolysis and gasification, plasma technology and landfilling. Among all of them pyrolysis of plastic waste is most benefit for energy recovery. It is most cost effective technology for plastic digestion and it term as a tertiary recycling of plastic waste. We will also commercialize this project in small industries as well as in petroleum refineries. 

The waste plastic conversion technology is in the process of development and researchers are currently focusing to address the needs and demands of the technical problem involved. Most of the waste plastic conversion research has not been applied commercially and researchers have reported various operating problems: such problem can be resolved if the reactor is designed to produce relatively low melting point wax and that can operate at lower temperatures to conserve energy. Through innovation the process may be simplified as well as optimized and solve those problems which were not solved by exiting complicated system. For this purpose a metallic reactor will be developed at B.Z.U, university which wills not mere a set of complicated glassware but it will be metallic automatic and innovative reactor system which would be used commercially as sustainable pilot scale unit. This reactor system could be enlarged into a pilot scale reactor that could be for commercial purposes.



2.  PROPOSED GOALS/OBJECTIVES 

	GOALS/OBJECTIVES 

1. To develop and test the waste to energy technology for plastic waste
2. To analyze the product yields from advance catalytic pyrolytic technology for plastic waste without effecting the ecological stability

3. To determine the best oil fraction which can be used as energy resource for commercial purpose
IDENTIFY END USER/ BENEFICIARY INDUSTRY (if applied research)

1. Chemical feed  stock for chemical industry 

2. Waste becoming a resource 

3. Char can be used as RDF and additive to road building materials

4. Oil can be used as fuel as well as feed stock for chemical industries 

5. Reduce waste and odors emission 

6. Feed stock can be used as alternate energy generation




3.   INTRODUCTION (not to exceed one page)
	Sustainable solid waste management is a major environmental issue for developing countries like Pakistan. Enormous amount of waste is generated out the country and the most crucially posed question is how to manage these effectively to save the environmental and the continuous existence of mankind. The organic component of municipal solid waste is quite problematic because this non-biodegradable and therefore can stay in the environment for a considerable length of time causing all sort of problem. The management of plastic waste through controlled combustion (incineration) is not environmentally friendly and sustainable. Since, this may release carbon dioxide, a major Contributors into global warming (green house effect). Landfilling with plastic waste is not also desirable since plastic is non-degradable and no economic value would have been derived from the waste in that case.
The best option for sustainable plastic waste management is through recycling. This is because the benefits of recycling of plastic waste are numerous and also environmentally compared to the other methods of waste disposal. Through recycling of plastic waste, we can have material and energy recovery and therefore value will be derived from the waste instead of regarding it as garbage or trash. There are three recycling processes namely mechanical recycling, feedstock/chemical recycling and incineration/energy recovery.
The effective disposal of waste plastic is a crucial environmental problem in almost all the urban areas and big cities of Pakistan. The main components of municipal solid waste (MSW) are food, yards wastes, silt/ash/inert etc., plastic, cardboards, paper, wood, rubber, glass, metals, textile, leather. Food, plastic, paper, textile, cardboard, wood and leather are organic in nature and energy embedded in them in form of carbon.
For the purpose of this study, it is hypothesized that waste plastics or poly bags can be converted into useful hydrocarbons in gasoline range with low melting wax without plugging product lines and condenser tubes through an advance catalytic pyrolytic technology without effecting ecological stability. Pyrolytic conversion or advanced recycling is being considered as a new alternative for plastic waste management. The objectives of this work will be to convert waste poly-bags into light hydrocarbons in the gasoline range and develop a lab-scale metal reactor system that is more suited for field’s application.




4A. BACKGROUND OF THE RESEARCH PROBLEMS TO BE ADDRESSED (Not to exceed two pages)
	i.
In case of basic research, a comprehensive and up-to-date literature survey clearly highlighting the existing gaps and what new information will be added to the existing pool of knowledge.

ii.
In case of applied research, please also identify the industry in Pakistan, which should benefit from the process/product. Please justify how the proposed research will contribute to the national economy/social sector.  Please justify your claim by giving figures of import/export, present market, future trends etc. The principal Investigator is encouraged to discuss the proposed research with the proposed beneficiary and attach supporting documentation
Plastic is a more troublesome component of the waste stream in the environment. Consumption of plastic products has increased many folds over the past few decades (Serrano, 2002; Aquado, 2000; Aquado, 2003). This trend has resulted in the generation of large quantities of waste plastic particularly polyethylene bags (poly-bags) that needs to be properly managed to avoid environmental damage and utilize the potential energy and chemical value of the waste plastic (Aquado, 2004; Serrano, 2003). Increasingly stringent international legislation may require new standards for the solid waste disposal that may encourage a novel recycling technologies for absorbing large amount of such waste.

Plastic are not generally biodegradable in the environment. Although, the waste plastic makes up only 7-9% of the total waste stream by weight, but they represent 20-30% of the solid waste on volume basis. Up to 89% (by weight) of the packing material used now a day’s consist of polyethylene, polypropylene, polystyrene and polyvinyl chloride with polyethylene being 63% of all packing waste (Belgiorno et al., 2003). Waste poly-bags that impose negative impacts to environmental quality and human health in the context of toxic gas emission through open burning, flow restriction and flooding in the sewer & drainage channels, landscape deterioration, threats to marine wild life and delaying of solid waste decomposition in landfills. 

Over the years different plastic waste management methods have been adopted apart from traditional option of landfills and incineration (Piechura, 1998). Conventional solution of Landfilling is becoming too expensive, and may negatively impact on the environment. The plastic in the landfills are generally non biodegradable and affect the biochemical processes and create difficulties if disposed off at new landfills. Incineration, the other conventional method of plastic disposal, produces vigorous exothermic reactions that can damage the incineration facility and may produce harmful air pollutants such as HCl, HCN, CO2, NOx, dioxins and furans etc (Kim, 1996). The energy recovered through incineration maximizes the conversion of feed wastes to CO2 that ultimately contributes to the global warming.  

Emphasis is now shifting to technology that will be acceptable to the stake holders (Piechura and Eugene, 1998). Catalytic pyrolytic technology is one of such technologies that can also be referred to as advance recycling. The pyrolytic technology seems preferable to over other methods of disposing the waste plastic or poly-bags, through which energy and feed stock chemicals may be harnessed from these without affecting our environment negatively (John et al; 1980; Robert, 19980.       




4B.  RESEARCH  PLAN/ METODOLOGY: SCHEDULE/PHASING  (Not to exceed one page)
	We will prepare a laboratory scale reactor consist of retort (volume 3dm cube) made up of mild steel, heating jacket, auto ignition valve, high pressure ball valve, main auto open/close valve, burner system for heating retort, tedlar for gas collection, gas syringes, sample bottles, vacuum pump, gas chromatograph (GC), ice container, copper pipes, vacuum filtering ring adopter, sealing tape, Buckner funnels & condenser.
Pyrolytic reactor system setup
The Pyrolytic reactor system setup (Figure 1) will be consisted of furnace that enclose a retort, a gasholder (tedlar) and condenser receiver. The retort will be connected to the condensation unit with metal pipes for easy handling. The retort (flask) will be constructed from mild steel. It will be airtight cover to prevent emission of gases to the atmosphere. A suitable capacity gas burner will be placed at the bottom of the retort. A thermostat will be used to control the temperature. Pressure gauge will be used to observe the internal pressure. The connecting copper pipes will be used for the flow of liquid oil and Pyro-gas.
[image: image3.png]



Experimental procedure
The feedstock LDPE will be used in this experiment to produce light hydrocarbon through catalytic pyrolytic technology. A reactor will be required to pyrolyze the LDPE into light oil fraction. For this purpose a batch reactor with volume of 3 liter will be manufactured locally that will be tested for performance. Retort of the reactor will be made by cutting with oxygen cylinder. It will not be mere a combination of glassware. It will be totally metallic so it could be applied for commercial purposes and the whole system will be totally automatic. Natural gas will be used as a fuel instead of electricity by using a high capacity element. Natural gas as a fuel will be an important aspect of this reactor.
The feedstock will be shredded to volume of optimum size to increases the surface area of feedstock. The reactor will be loaded each time with optimum weight of plastic waste & allowed to operate for different retention time respectively at different temperature range with & without catalyst. Zeolite will be used as a catalyst in this experiment. Catalyst will be used to enhance the quality of desired products as well as to get product at lower temperature to save energy and time. The temperature gauges were used to note the pressure of the vapors of the crack sample. The reactor will be loaded at room temperature. That will be the starting temperature. Then we will check the product yield at different temperature and retention time with & without using catalyst. Condenser in the form of copper pipe will be used to collect the oil products. The gas produced during the experiment will be collected by water displacement and will be tested for combustibility by connecting the gas storage unit to Bunsen burner. The wax produced at the bottom of the reactor will be separated from solid resides (mainly char) by vacuum filtration.

The oil fraction will be analyzed by using GC (gas chromatograph) Perkin Elmer with FID detector with column (cross band carbowax-PEG-polyethylene glycol as packing material for qualitative characterizations). Analytical grade, petrol, kerosene, diesel, benzene, toluene, xylene and hexane will be used as standards. 
PROJECT ACTIVITIES:
No

Research Activity

1

Purchase of equipment, glassware and chemicals
2
Pyrolytic reactor setup design and manufacturing

3
System operation
4
System operation analysis at different temperature  
5
Sample preparation, treatment and analysis (as required)
6

Report Writing
7

Publication & Presentation
ACTIVITY SCHEDULE:
Activity

Month

1-3
4-6
7-9
10-12 
13
14
15
16
17
18-22
23
24
Equipment Procurement

Pyrolytic reactor setup Development
System operation
Sampling
Sample Analyses

Report Writing




s
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· El-Fadel, M., A. N. Findikakis, et al.  (1997). "Environmental Impacts of Solid Waste Landfilling." Journal of Environmental Management 50(1): 1-25.


5.  IMPACT (of proposed research on teaching/training of manpower, institutional capability building and on local industry)
	In view of the environmental problems and ailments related with the disposal of the plastic waste into landfill and open dumping, the present project is prepared. The project is an effort for waste to energy by using advance catalytic pyrolytic technology through which plastic waste will be used. Pyro-gas produced during the process can be used as fuel for the pyrolytic process itself and domestic purposes. During process carbon embedded in the waste will be transformed into other useful products. Advance recycling through pyrolytic technology will be potential of being applied to management of waste plastic in MSW which is cost effective supply of feed stock for alternate energy generation. Pyrolysis can be reduced the waste and odors emission while producing energy and feed stock for industrial chemicals. Waste becoming a resource which can be used as RDF, reduction process and as an additive to road building materials.    Graduate students will be engaged in the development and testing of the pyrolytic reactor system for their research thesis program. Needless to say the project can be used for several graduate research theses by varying different input and operational parameters.




6.  COLLABORATING LABS 
	In case of collaboration with national/international research group or local industry, please identify clearly the parts of research that will be carried out in the participating laboratories and please identify complimentarity and/or justify the need for collaboration) P.I.s are encouraged to find collaborating partners within Pakistan, particularly in less developed areas. Include a letter from Collaborating agency expressing willingness to collaborate.
· EPD-lab Multan
· Agricultural engineering lab (Department of agricultural engineering B.Z.U, Multan)

· Environmental sciences lab  ( Department of Environmental Sciences B.Z.U, Multan)


7.  FACILITIES AND FUNDING 

	7A. Facilities: equipment available for the research project IN THE HOST UNIVERSITY/INSTITUTION

Nil

	7B. Scientific Personnel

a. Available

1. Glassware 
2. Weight balance

3. Sample bottles
b. Required*

1. Tow Research Students 
2. FTIR

3. Gas chromatograph ( GC )
4. Retort ( volume 3L cube )
5. Gas source 
6. Ice container, Copper pipes, Sealing tape

7. Heating Jacket

8. Burner system, Auto ignition valve, high- pressure ball valve
9. Bukner funnels & condenser
10. Vacuum filtering ring adopter
11. Gas syringes, Vacuum pump, Tedlar for gas collection
*Involvement of research students is encouraged.

	7C. Other funding available for the proposed studies (if any)

Nil


8.  PRINCIPAL INVESTIGATOR
	A brief resume of research accomplished in the last 05 years. Please specify title of the research proposal(s), duration, funding source(s) and award amount(s).

8. PRINCIPAL INVESTIGATOR: continued



	1.
Please attach C.V.

2.
Number of Publications during the last five years & page 
National:
__  ______Please see pages___________ of CV


numbers on the C.V. where these publications are listed
International: _ _____  Please see pages : __________ of CV

3.
Number of research projects completed & page number 
Basic:    _________     Please see pages ___________ of CV


where this information appears
Applied:  _______         Please see pages___________ of CV




9A.  ESTIMATED BUDGET FOR THE PROPOSED RESEARCH PERIOD

	DESCRIPTION
	% of time devoted to Project
	 YEAR  1
	 YEAR  2
	YEAR  3
	Amount (in million Rs.)

	A.
Salaries and Honorarium

	PI:       One month/year of basic pay @
	
	
	
	
	

	Co-PI: One month basic pay for the entire duration @
	
	
	

	TA/DA to Officers/Staff
	
	200,000
	100,000
	
	

	Conveyance Changes
	
	100,000
	50,000
	
	

	Running Cost of Vehicles
	
	20,000
	20,000
	
	

	Transportation of Goods
	
	200,000
	200,000
	
	

	Hiring charges of vehicle
	
	40,000
	50,000
	
	

	Subtotal:
	
	
	
	
	


	B.
Permanent Equipment (Please attach invoice/quotation and expected delivery date for items costing over Rs. 0.1 million.)

	Retort ( volume 3 dm cube )
	200,000
	100,000
	
	

	Heating Jacket
	100,000
	100,000
	
	

	Burner system, Auto ignition valve, high- pressure ball valve
	100,000
	200,000
	
	

	Gas syringes, Vacuum pump, Tedlar for gas collection
	100,000
	50,000
	
	

	Sample bottles, Bukner funnels & condenser
	200,000
	50,000
	
	

	Gas chromatograph ( GC )
	800,000
	500,000
	
	

	Ice container, Copper pipes, Sealing tape, 
	100,000
	100,000
	
	

	Vacuum filtering ring adopter
	50,000
	50,000
	
	

	Subtotal:
	
	
	
	


	C.       Expendable supplies (year wise quantity with full  justification)

	Publicity and Advertisement
	50,000
	10,000
	
	

	Seminar/workshop
	40,000
	20,000
	
	

	Fellowship/Stipend
	360,000
	360,000
	
	

	Delegation Abroad
	60,000
	50,000
	
	

	Consultancy Services
	100,000
	100,000
	
	

	Payment to Other Agencies
	40,000
	30,000
	
	

	Consumable Stores
	20,000
	40,000
	
	

	Other Services (DPL)
	50,000
	60,000
	
	

	Subtotal: 
	
	
	
	


9A. ESTIMATED BUDGET FOR THE PROPOSED RESEARCH PERIOD (continued)

	DESCRIPTION
	YEAR 1
	YEAR 2
	YEAR 3
	Amount (in million Rs.)

	D.
Others 

D1.
Literature, documentation, information, online literature search, contingencies, postage, etc.

	Books
	50,000
	30,000
	
	

	Computer & Office Equipment
	60,000
	40,000
	
	

	Furniture & Fixture
	100,000
	50,000
	
	

	Postage & Telegram
	30,000
	10,000
	
	

	Telephone  Calls, E-mail & Internet
	20,000
	10,000
	
	

	Contingencies
	70,000
	60,000
	
	

	Subtotal: 
	
	
	
	


	D2.
Local Travel  (Destination and purpose with full justification)

	Conveyance Changes
	20,000
	10,000
	
	

	Transportation of Goods
	80,000
	50,000
	
	

	Hiring charges of vehicle
	50,000
	10,000
	
	

	
	
	
	
	

	
	
	
	
	

	Subtotal:
	
	
	
	


	D3.
Six months local or abroad scholarship for Ph.D Students to conduct research studies, as per IRSIP program of HEC

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	Subtotal:
	
	
	
	

	

	D4.
Miscellaneous
	

	            Audit Fee (Max. Rs 10,000)
	1,000
	3,000
	
	

	            Accountant Fee (Max. Rs. 10,000)
	2,000
	4000
	
	

	Journal publication fee (Max .Rs. 50,000)
	 10,000
	10,000
	
	

	Other Assets
	200,000
	100,000
	
	

	Fixed Assets
	70,000
	50,000
	
	

	Subtotal:
	
	
	
	

	Subtotal (D1 + D2 + D3+D4):
	
	
	
	

	

	E. Indirect cost (University overheads)

(i) 02 % of Total direct cost to meet office support, utilities, etc.(without ORIC)
(ii) 15 % of Total direct cost to meet office support, utilities, etc.(with functional  ORIC)


	
	
	
	

	Grand Total (A + B + C + D+E):
	
	
	
	


9B. JUSTIFICATION (Please justify your request in a background of the existing facilities available at the host Institute.)
	A.
Salaries & Allowances (All positions, other than PI and Co-PI, must be fully justified. Please give qualifications/requirements of each of the new full-time positions requested for in the Proposal.) 

Salaries & Allowances
Justification

TA/DA to Officers/Staff
During transportation of goods and office works 
Fellowship/Stipend
Tow researcher each have 15,000/- per month
Conveyance Changes
During collection of waste plastic
Running Cost of Vehicles
During transportation of goods
Transportation of Goods 
During purchasing of equipments
B.
Permanent Equipment (Please identify major items (over Rs. 25,000). Major pieces of equipment costing over Rs. 0.1 million must be fully justified. Minor items (under Rs. 25,000) may be lumped into one.)  

Equipments

Justification
Sample bottles

For analysis of yield products
Buckner funnels & condenser 

For collection of oil products
Copper pipes

Used for the flow of liquid oil and pyro-gas 
Vacuum filtering ring adopter

For wax separation  
Sealing tape

For connection
Gas chromatograph ( GC )

For analysis of oil fraction 
Vacuum pump

For creating vacuum
Gas syringes

 Gas supply source for pyrolysis 
Tedlar for gas collection

For gas collection/holding 
Burner system for heating retort

For heating of retort
Retort ( volume 3 dm cube ) made up of mild steel

For pyrolysis of plastic waste
Heating jacket

For heating pathway
Auto ignition valve,

For automatic ignition  
High-pressure ball valve

For maintain pressure
Main auto open/close valve

For automatic controlling of  pressure and temperature 
C.
Expendable supplies (With full justification and details of quantity required for the project)
Expendable supplies
Justification
Publicity and Advertisement
Project activity and tendering of equipments 
Seminar/workshop
About research activity
Consultancy Services
Consumable Stores
Where we want to doing this study 
D.
Other Costs.  (Travel must be justified.)
Other Costs
Justification
Miscellaneous
Unexpected expansive  
Computer & Office Equipment
Literature, documentation, information, online literature search, stationery etc…..,
Telephone  Calls, E-mail & Internet
For purchasing goods, official calls to solid waste department & consultancy services….,
Contingencies
As per government rule
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