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GENERAL DESCRIPTION 

 

 I-CHALLENGE 2018’s EXHIBITION CONTEST is an international exhibiton 

competition of scientific products and technologies which is a part of I-

CHALLENGE (Indonesia Chemical Engineering Event) 2018. This year, the 

chosen theme for its exhibition is Applicable Innovation to Actualize 

Sustainable Development Goals (SDG). 

 On this exhibition, Applicable Innovation to Actualize Sustainable Development 

Goals (SDG) theme is expected to collect young’s innovations for technology 

and/or product development that hopefully soon can be applied in society. 

 There are several sub themes on this competition including Innovation For 

Better Sanitation and Life Below Water, Affordable and Clean Energy, and 

Better Life On Land. 

 By participating on these issues, hopefully young generation will be able to find 

solutions for nowadays and future problems by developing new specific products 

and technologies in all living aspects. Participants who joined this competition 

would have to go through several phases of selection, started from the abstract, full 

paper selection, and would be ended with the exhibition contest. The exhibition 

contest will increase participant’s competing skill, also their knowledges in 

technology and product development for society at an international level. 

Along with the rapid growth of world population and technological progress, the 

problems that arise are even more complex. Such complex problems will always 

exist but not necessarily finished. Slowly and gradually, the complex problems that 

arise could be overcome if solved immediately with the right innovations. The 

settlement would also be more effective if it involved all citizens around the world. 

Thus, a common goal for the world population was created by the UN world 

organization, known as Sustainable Development Goals (SDG). 

As a chemical engineering student, also a part of the global community, it is an 

obligation to participate in realizing the common goals set in the SDG and finding 

solutions to existing problems. Such participation can be accomplished by 

developing cutting-edge technologies that are easy to imply with minimal risk 

levels for the environment. 

 

 

 

 



 

EVENT THEME 

 

Main Theme 

Applicable Innovation to Actualize Sustainable Development Goals (SDG). 

 

Sub Themes 

1. Innovation for Better Sanitation and Life Below Water 

 Achieve universal and equitable access to safe and affordable drinking water for all 

 Achieve access to adequate and equitable sanitation and hygiene for all and end open 

defecation, paying special attention to the needs of women and children and those in 

vulnerable situations 

 Improve water quality by reducing pollution, eliminating dumping and minimizing 

release of hazardous chemicals and materials, halving the proportion of untreated 

wastewater and substantially increasing recycling and safe reuse globally 

 Substantially increase water-use efficiency across all sectors and ensure sustainable 

withdrawals and supply of freshwater to address water scarcity and substantially 

reduce the number of people suffering from water scarcity 

 Implement integrated water resources management at all levels, including through 

transboundary cooperation as appropriate 

 Protect and restore water-related ecosystems, including mountains, forests, wetlands, 

rivers, aquifers and lakes 

 Expand international cooperation and capacity-building support to developing 

countries in water- and sanitation-related activities and programmes, including water 

harvesting, desalination, water efficiency, wastewater treatment, recycling and reuse 

technologies 

 Support and strengthen the participation of local communities in improving water and 

sanitation management 

 Prevent and significantly reduce marine pollution of all kinds, in particular from land-

based activities, including marine debris and nutrient pollution 

 Sustainably manage and protect marine and coastal ecosystems to avoid significant 

adverse impacts, including by strengthening their resilience, and take action for their 

restoration in order to achieve healthy and productive oceans 

 Minimize and address the impacts of ocean acidification, including through enhanced 

scientific cooperation at all levels 

 Effectively regulate harvesting and end overfishing, illegal, unreported and 

unregulated fishing and destructive fishing practices and implement science-based 

management plans, in order to restore fish stocks in the shortest time feasible, at least 

to levels that can produce maximum sustainable yield as determined by their 

biological characteristics 



 

 Conserve at least 10 per cent of coastal and marine areas, consistent with national and 

international law and based on the best available scientific information 

 Prohibit certain forms of fisheries subsidies which contribute to overcapacity and 

overfishing, eliminate subsidies that contribute to illegal, unreported and unregulated 

fishing and refrain from introducing new such subsidies, recognizing that appropriate 

and effective special and differential treatment for developing and least developed 

countries should be an integral part of the World Trade Organization fisheries 

subsidies negotiation 

 Increase the economic benefits to Small Island developing States and least developed 

countries from the sustainable use of marine resources, including through sustainable 

management of fisheries, aquaculture and tourism 

 Increase scientific knowledge, develop research capacity and transfer marine 

technology, taking into account the Intergovernmental Oceanographic Commission 

Criteria and Guidelines on the Transfer of Marine Technology, in order to improve 

ocean health and to enhance the contribution of marine biodiversity to the 

development of developing countries, in particular small island developing States and 

least developed countries 

 Provide access for small-scale artisanal fishers to marine resources and markets 

 Enhance the conservation and sustainable use of oceans and their resources by 

implementing international law as reflected in UNCLOS, which provides the legal 

framework for the conservation and sustainable use of oceans and their resources 

 

2. Innovation for Affordable and Clean Energy 

 Ensure universal access to affordable, reliable and modern energy services 

 Increase substantially the share of renewable energy in the global energy mix 

 Double the global rate of improvement in energy efficiency 

 Enhance international cooperation to facilitate access to clean energy research and 

technology, including renewable energy, energy efficiency and advanced and cleaner 

fossil-fuel technology, and promote investment in energy infrastructure and clean 

energy technology 

 Expand infrastructure and upgrade technology for supplying modern and sustainable 

energy services for all in developing countries, in particular least developed countries, 

small island developing States, and land-locked developing countries, in accordance 

with their respective programmes of support 

 

 

 



 

3. Innovation for Better Life on Land 

 Ensure the conservation, restoration and sustainable use of terrestrial and inland 

freshwater ecosystems and their services, in particular forests, wetlands, mountains 

and drylands, in line with obligations under international agreements 

 Promote the implementation of sustainable management of all types of forests, halt 

deforestation, restore degraded forests and substantially increase afforestation and 

reforestation globally 

 Combat desertification, restore degraded land and soil, including land affected by 

desertification, drought and floods, and strive to achieve a land degradation-neutral 

world 

 Ensure the conservation of mountain ecosystems, including their biodiversity, in order 

to enhance their capacity to provide benefits that are essential for sustainable 

development 

 Take urgent and significant action to reduce the degradation of natural habitats, halt 

the loss of biodiversity and, by 2020, protect and prevent the extinction of threatened 

species 

 Promote fair and equitable sharing of the benefits arising from the utilization of 

genetic resources and promote appropriate access to such resources, as internationally 

agreed 

 Take urgent action to end poaching and trafficking of protected species of flora and 

fauna and address both demand and supply of illegal wildlife products 

 Introduce measures to prevent the introduction and significantly reduce the impact of 

invasive alien species on land and water ecosystems and control or eradicate the 

priority species 

 Integrate ecosystem and biodiversity values into national and local planning, 

development processes, poverty reduction strategies and accounts 

 Mobilize and significantly increase financial resources from all sources to conserve 

and sustainably use biodiversity and ecosystems 

 Mobilize significant resources from all sources and at all levels to finance sustainable 

forest management and provide adequate incentives to developing countries to 

advance such management, including for conservation and reforestation 

 Enhance global support for efforts to combat poaching and trafficking of protected 

species, including by increasing the capacity of local communities to pursue 

sustainable livelihood opportunities 

 



 

 

 

 

 

 

 

 

 

 

 

 

PARTICIPANT REQUIREMENTS 
 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

TEAM REQUIREMENTS 

 

1. Each team consists of 3 persons, including a team leader. 

 

2. Team members are undergraduate students from all universities in ASEAN, 

whether its private or public universities and international university students who 

are pursuing bachelor degree and/or diploma program in any disciplines and further 

study courses. 

 

3. Team members are active students from any majors in the same university (could 

be various majors in the same team and proofed by scanned student’s ID card). 

 

4. Each participant can only participate in one team. 

 

5. One of the team members can be a team leader of one team. 

 

6. Each team submit limitation is only 1 product. 

 

7. Registered members can not be replaced with another person. 

 

8. Participants are obligated to take every phases (abstract selection , full paper 

selection, and exhibition contest) of this competition (if passed the earlier phase). 

 

9. Finalists should attend the exhibition, except unable to attend with rational and 

responsible reason (proven by a letter of excuse due to sickness or any other 

reasons) 

  



 

PRODUCT REQUIREMENTS 

 

1. Proposed product must be an original product and has never been commercialized 

or won any other competition before. 

 

2. Allowed products for this competition are equipment tools, prototypes, and 

disposable products. 

 

3. The concept of the product may be a development of the existing products or 

having new additional values. 

 

4. Proposed product must be related to the given theme, “Applicable Innovation to 

Actualize Sustainable Development Goals (SDG)”. The following sub themes are 

the limitation for the contested product: 

a. Innovation for Better Sanitation and Life Below Water 

b. Innovation for Affordable and Clean Energy 

c. Innovation for Better Life on Land 

 

5. Every product should have approvals from educational institution (proven by 

attestation sheet and will be collected on full paper selection phase). 

 

6. Contested product must be safe. 

 

7. Contested product must be shown on exhibition. 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

ABSTRACT 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

ABSTRACT WRITING TERMS 

 

1. Maximum length: 150 – 200 words 

2. Language: UK or US English 

3. Layout 

- Paper size: A4 

- Paper Orientation: Portrait 

- Margins: 35 mm (Left), 30 mm (Top, Bottom, Right) 

4. Font and Text Alignment:  

- Font Style: Times New Roman 

- Font Color: Black 

- Font Size: 10 pt (content), BOLD UPPERCASE 10 pt (title) 

- Text Alignment: Justify (content), Center (title) 

- Line Spacing: 1 (Before = 0 pt, After = 0 pt) 

5. Include maximum of 5 keywords, typed in bold and italic style with 10 pt file type: 

*.pdf 

6. Under the abstract title, type all the names of the authors with the primary author’s 

name written first 

7. Under the author's name, type the origin of the university or author's educational 

institution. Between the author's name and the origin of the University are not 

spaced. 

8. Abstract contents: 

a. Background of the idea  

b. Description of the product 

c. Work principles of the product 

d. Explanation about the relation(s) of the product with exhibition’s main theme 

and sub theme 

e. Benefits 

f. Product superiority 

g. Effect for society 

9. Abstract systematic (Appendix A.2) 

- Cover page  

- Declaration Letter   

- Abstract 

10. Format of the file name: 

Leader’s Name_University_Product’s Name.pdf 

Registration Files 

 

 

 



 

ABSTRACT SUBMISSION  

Abstract registration files are consist of:  

1. Registration form (Appendix A.1) 

2. Participant Biodata (Appendix A.1) 

3. Declaration Letter (Appendix A.2) 

4. Abstract (Appendix A.2) 

5. Scanned Student’s ID Card   

6. (3x4) cm colored formal photo of each participant 

 

 Save the registration form as *.pdf format.  

 

 The file’s name format is: 

RegistrationForm_Leader’s Name_University_Product’s Name.pdf  

 

 Scanned files and photos must be saved as *.jpg/*.jpeg format with 

maximum size is 500 KB for each file. 

 

 All files are collected in one folder as *.zip or *.rar  

 

 The file’s name format is: 

I-CHALLENGE2018_Leader’s Name_The First Three Words of Product 

Title. 

 

 The documents are sent to I-CHALLENGE 2018’s email address:  

ichallengebrawijaya@gmail.com with subject same as the compressed file. 

The documents must be submitted before the deadline.  

 

 Deadline for abstract period: October 29th, 2017 at 23.59 (GMT+7)  

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

FULL PAPER 
 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

FULL PAPER WRITING TERMS 

 

Systematical Script Writing of Full Paper I-CHALLENGE 2018 

Writing system of the full paper script is shown as below :  

a. Title’s page  

Title’s page shows university logo, “INDONESIA CHEMICAL ENGINEERING 

EVENT 2018 (I-CHALLENGE  2018) ” text, “Applicable Inovation to 

Actualize Sustainable Development Goals (SDG) Exhibition Contest” text, 

title, writer’s name, the name of institution, year (Format in appendix II) 

 

b. Abstract  

Abstract contains the short resume of the full paper which include 

background, goals, benefits, writing method, result and recomended 

suggestion, written in English (150-200 words) 

 

c. Preliminary  

Preliminary contains background, problems (written in points), writing’s 

goals, writing’s benefit, systematical writing 

 

d. Research Method  

Writing’s method shows the right steps or prodecures which is used in 

research paper writing that explain the way or the methods for collecting 

information and files effectively, analytic information and files, resume, and 

give suggestion. Writing’s method contains: writing’s approachment, writing 

sources, writing’s target, writing’s step 

 

e. Result and Research  

The resume and data processing, write analytic and synthetic files, the 

comparison between the results and the hypothesis or the previous result 

 

f. Conclusion 

Summarize the content and purpose of the paper  

 

g. Thanks To   

(If available) 

 

h. Notation list  

(If available, for example d: Diameter, l: length) 

 

i. Bibliography  

The references or the sources which is used in full papers 

 

 

 

 

 
 



 

FULL PAPER WRITING RULES 

1. The scripts are original idea (no plagiarism or autoplagiarism) 

2. The scripts are typed in single space on an A4 sized paper (210 x 297 mm) in 10 font 

size, Times New Roman, the typing spaceborder : 25 mm the left, 25 mm the right , 25 

mm the bottom and 30 mm the top, single space, double column, header : 20 mm and 

footer : 13 mm. The scripts are contains maximum 10 pages, justified. First paragraph 

has space 10 pt from left. 

3. Chapter and sub chapter writing don’t use the numeric system, it means that there will 

be no numerical chapter and sub chapter. New chapter writing follow the previous 

chapter with 3 space distances between the chapter’s title with the last line of the 

previous chapter (it does not change new page). 

4. Article's title is typed with the capital letter, bold font style, and centered without 

underline, in 16 font size, Times New Roman.  

5. Author’s names are written below article’s title with format : 12 font size, bold font 

style, the space between article’s title and author’s name is double space and the space 

between author’s name and name of institution is single space. 

6. Name, address, phone number, faxmile number and email of the institution are written 

below authors name, in 12 font size, Times New Roman. 

7. Sub chapter’s title is typed with bold font style, started from the left side, first letter of 

the word is typed with capital letter, except conjungtion and preposition word.  

 

8. Sub sub chapter’s title is typed with bold font style, started from the left side, first 

letter of the word is typed with capital letter, except conjungtion and prepostition 

word.  

9. Bibliography are typed in single space, written in alphabetical order, and according to 

APA (American Psychological Association) system.  

10. The table should be titled with table numerical based on the its appereances list of the 

script. Table’s title is typed above the table with arabic numbering.  

11. The figures (graphic or photos) should be titled with its number as its appereances 

sequence in the script.Figure’s title is typed below with arabic numerical figure.  

 

 

 

 

 

 

 

 

 

 



 

FULL PAPER SUBMISSION  

Full Paper registration files are consist of :  

1. Registration form (Appendix A.1) 

2. Participant Biodata (Appendix A.1) 

3. Declaration Letter (Appendix A.2) 

4. Abstract (Appendix A.2) 

5. Scanned Student’s ID Card   

6. (3x4) cm colored formal photo of each participant 

7. Full Paper (Appendix A.3) 

8. Validation Sheet (Appendix A.4) 

 

 Save the registration form as *.pdf format.  

 

 The file’s name format is: 

RegistrationForm_Leader’s Name_University_Product’s Name.pdf  

 

 Scanned files and photos must be saved as *.jpg/*.jpeg format with 

maximum size is 500 KB for each file.  

 

 Semi finalists/participants who pass the Qualification Round must prepare a 

video of the related product to be presented at the exhibition 

 

 All files are collected in one folder as *.zip or *.rar  

 

 The file’s name format is: 

I-CHALLENGE2018_Leader’s Name_The First Three Words of 

Product Title. 

 

 The documents are sent to I-CHALLENGE 2018’s email address:  

ichallengebrawijaya@gmail.com with subject same as the compressed 

file. The documents must be submitted before the deadline.  

 

 Deadline for full paper period: December 17th, 2017 at 23.59 (GMT+7) 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

TIMELINE & REWARD 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

March, 17th 2018 

Grand Final (Exhibition) 

September, 18th 2017 – 

October, 29th 2017 

Abstract Submission 

Abstract Extended 

 

 

December, 17th 2017   

Deadline of Full Paper 

Submission & Abstract 

Submission 

December, 25th 2017     

Finalist Announcement 

Technical Meeting 

(Exhibi 
 March, 16th 2018 

 

October, 30th 2017 – December 

17th 2017 



 

REWARD 

1. All participants of I-CHALLENGE 2018 who passed the abstract selection will 

get an E-Certificate. 

 

2. All participants who enter the 15 finalists will get the Grand Finalist's Certificate. 

 

3. The winners are awarded in accordance with their rank: 

A. 1st Winner: Rp. 5.000.000 + Vendel + Medal + Certificate 

B. 2nd Winner: Rp. 3.000.000 + Vendel + Medal + Certificate  

C. 3rd Winner: Rp. 2.000.000 + Vendel + Medal + Certificate 

 

Category  

Innovation for Better Sanitation and Life Below Water:  

Rp. 1.000.000 + Medal + Certificate 

 

Innovation for Affordable and Clean Energy:  

Rp. 1.000.000 + Medal + Certificate 

 

Innovation for Better Life on Land:  

Rp. 1.000.000 + Medal + Certificate 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

ASSESSMENT 
 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

ASSESSMENT CRITERIA 

Abstract Rating Format 

Assessment 

Criteria 

Indicator 

Rating 
Weight (%) Point Total 

Writing 

Language and 

Systematics 

Format and 

Systematics Writing 
10   

Abstract 

contents 

The relevance of 

ideas to the theme or 

sub-themes 

20   

The accuracy and 

relevance of ideas 

as a solution to 

problem solving 

25   

Creativity and 

innovation ideas 
25   

Potential 

application and the 

benefit for society 

20   

Total 100   

POINT : 1-100 ; TOTAL : POINT x WEIGHT 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

FULL PAPER RATING FORMAT 

Assessment 

Criteria 
Indicator Rating 

Weight 

(%) 
Point Total 

Writing 

Systematic  
Format and Writing Systematic 10   

Full Paper 

Content 

Intoduction 

 Background 

 Problem Identification 

 Objectives and Benefits 

20   

Methodology 

 Basic theory of method used, 

Justification of method 

selection, and explanation of 

method steps 

 Limitation of completion and 

assumptions used 

25   

Discussion 

 Process Description 

 Accident Investigation 

 Recommendations Improvement 

40   

Conclusion 5   

Total 
 

  

 

POINT : 1-100 ; TOTAL : POINT x WEIGHT 

ABSTRACT 40% + FULL PAPER 60% = FINAL POINT 100% 

PENALTY 

Penalty  Consequences 

Fail in submitting registration documents 

before deadline 

10 point reduction for every 1 hour late 

if less than 3 hours 

Disqualification for more than 3 hours 

late 

Incomplete requirements 5 point reduction per requirement 

Abstract exceed the maximum limit 5 point reduction 

Plagiarism Disqualification 

Submitted work has been 

commercialized or won any other 

competitions 

Disqualification 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX A 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

APPENDIX A.1 (REGISTRATION FORM) 

 

Registration Form 
 

 

 

INDONESIA CHEMICAL ENGINEERING EVENT (I-CHALLENGE) 2018 

APPLICABLE INNOVATION TO ACTUALIZE SUSTAINABLE DEVELOPMENT 

GOALS 

(EXHIBITION CONTEST) 

-PRODUCT TITLE- 

Name of the Institution University/ College/ Polytechnic / Institute 

Institution Origin City, Province, Country 

Team Leader Leader’s Name 

Team Members 
1. Member 1 

2. Member 2 

Name of Advisor Your Advisor’s Name 

Contact Person Phone number one of members who can be contacted 

 

Please include these following documents : 

1. Abstract 

2. Participant’s Bio Data 

3. Declaration Letter 

4. Scanned Student ID Cards 

5. Passport Photo 

 

 

 

 

 

 
 

Signature:__________________________ 



 

 

BIODATA OF PARTICIPANTS 

 

INDONESIA CHEMICAL ENGINEERING EVENT (I-CHALLENGE 2018)  

APPLICABLE INNOVATION TO ACTUALIZE SUSTAINABLE DEVELOPMENT GOALS 

EXHIBITION CONTEST 

A. Personal Identity  

Full Name  
Place, Date of Birth  
Student ID Number  
Address  
Phone Number  
E-mail Address  

 

B. Achievement in Last 10 Years (from Governments and or Accredited Institution) 

No Achievement(s) 
(First Winner, 

etc.) 

Institution that 
Issued the 

Achievement 

Year 

1    

2    

3    

 
All of the data filled above are correct and can be legally held fully responsible. In case 

any of the above information is found to be false or untrue or misleading or 

misrepresenting, I am aware that I may be held liable for it and ready to get a legal 

penalty. I filled this biodata to fulfill one of the requirements of I-CHALLENGE 2018 

Applicable Innovation to Actualize Sustainable Development Goals Exhibition Contest. 

 

(City, Date) 

Team Leader or Member  

         Signature 

 (  Full Name )  

 

 

 

 

*Note : This form applies for each participant. 

Photo  

3x4 



 

APPENDIX A.2 (ABSTRACT SYSTEMATICS)  

 

 

 

 

 

 

 

 

 

INDONESIA CHEMICAL ENGINEERING EVENT 2018 
(ICHALLENGE 2018) 

Applicable Innovation to Actualize Sustainable Development Goals (SDG) 
Exhibition Contest 

 

---TITLE--- 

 

 

Submitted by : 

Team Leader        : Name (Student’s ID Number/Year of the class) 
Team Members  : Name (Student’s ID Number/Year of the class) 

                                                Name (Student’s ID Number/Year of the class) 

 

 

 

        UNIVERSITY 

YEAR  

UNIVERSITY’S 

LOGO 



 

DECLARATION LETTER 

 

 

Team Leader’s Name :  

University   :  

Student’s ID Number :  

Address    :  

I hereby declare that our paper titled (type your paper’s title here) which will be 

competing in I-CHALLENGE 2018 Applicable Innovation to Actualize Sustainable 

Development Goals Exhibition Contest is truly our creative idea and not copied from any 

other persons or other team’s work (published or unpublished) and has not previously 

won either I-CHALLENGE or any other competitions. All statements in this letter are 

correct and can be trusted. If our team is proven doing any kind of plagiarism or ever won 

a competition using the same product as we used in this competition, we are ready to be 

disqualified from this competition. 

 

(Stamp Duty Rp.6000,-)  

 

 

   

Signature:_________________ 

 

 

 

 

 

 

 

 

 



 

 Abstrak 

 

YOUR ABSTRACT TITLE SHOULD BE WRITTEN HERE 

IN THIS FORMAT 

Author’s name,………………..,……............ 

Origin of the university or author's educational institution 

 

ABSTRACT 

.............................................................................................................................. 

....................................................................................................................................

....................................................................................................................................

....................................................................................................................................

....................................................................................................................................

....................................................................................................................................

....................................................................................................................................

....................................................................................................................................

....................................................................................................................................

....................................................................................................................................

....................................................................................................................................

................................................................................................. 

 

Keywords: include, only, five, maximum, keywords 

 

 

 

 

 

 

 

 

 

 

 



 

APPENDIX A.3 (FULL PAPER SYSTEMATICS)  
 

TITLE 
 

 

Author 11,*), Author 21), Author 31) 
1) Department or Institution 

Institution address, Institution phone number  
Fax 

*) Corresponding author: abc@ub.ac.id  
Abstract 

MANUSCRIPT WRITING GUIDELINES IN JTK FTUB JOURNAL. Abstract title is written 
with Times News Roman style (10 pt and bold) and centered format. The distance between abstract 

and author address is 2 spaces (10 pt). The distance between the title and the body text of abstract 

1 space (10 pt). The body text of abstract is written italic style (10 pt) which its length is 150–200 

words, with left margin and right margin is 35 mm and 30 mm from the edge, respectively. 

Keywords are written under the abstract text arranged in alphabetical order and separated by a 

semicolon. The title of keywords is written with regular format with 10 pt bold font while the 

keywords in italics (italic). Abstract is written in English.   

Keywords: abstract; keyword; tittle; writing guidelines 

 

 

 



 

INTRODUCTION 

Each manuscript submitted must be free of plagiarism as well as auto plagiarism. Article should be typed 

on a document of A4 (210 x 297 mm) and the paper should be set with the following formation; left margin 25 

mm, right margin 25 mm, bottom margin 25 mm and top margin to 30 mm. The manuscript must be typed with 

Times New Roman, 10 pt, one space and two-column format. 

 

WRITING METHOD 

General Instructions  
Article is written without a page number and arranged with the sequence of topics: Introduction, Methods 

(or Developing Model), Results and Discussion, Conclusions, Acknowledgments (if any), List of Notes (if any), 

and References. Abstract is written in 2 (two) languages namely Bahasa Indonesia and English.  

. Writing Guidelines  

Article begins with the title of the article itself with 16 pt font size, bold, and the "UPPER CASE" 

format. The author's name is written under the title with the format "Title Case", 12 pt font size, and bold. The 

author's name is completely written without academic degrees. The apostrophe is written at the end of the 

author's name with a superscript format. Name of the institution (home institution, address, telephone number, 

fax number and email) is written under the author's name with Times New Roman font style with the format 

"Title Case", 10 pt. If the author is more than one, there should be written an e-mail for corresponding author. 
Article title, author's name and institutional name are written in centered text. The spacing between the title with 

the author's name is 2 spaces (10 pt) and the spacing between the author's name with the name of the institution 

is the 1 space (10 pt).  

The contents of the article is written with following format; left margin 25 mm, right margin 20 mm, 

bottom margin 20 mm and the top margin 30 mm. The distance of header from the edge of the paper is 20 mm, 

and the distance of footer from the edge of the paper is 13 mm. The manuscript is typed in MS Word software 

program in Times New Roman, 10 pt font size, single spacing and in a two-column format. Each article consists 

of a maximum 10 pages (including pictures and tables) and is written in justified setting. A paragraph at the left 

edge with new paragraphs indentation requires 10 pt (a new paragraph is indented).  

Subtitles are written in bold with the format "UPPER CASE" and aligned to the left without numbers and 

underscores. Sub-subtitles are written in bold with the format "Title Case" and aligned to the left without 
numbers and underscores. Sub-sub-sub-titles are written in bold with the format "Sentence case" and aligned to 

the left without numbers and underscores.. 

 

RESULT AND DISCUSSION 

Pictures and Tables  

Pictures and tables are put in the clusters of text and annotated. Pictures and tables are described by the title of 

the picture placed under the corresponding picture and the title of the table placed on the top of the 

corresponding table. The title of the image and the title of the table are numbered. The picture is guaranteed to 
be able to be printed clearly even though it is reduced to 50%. Pictures should be placed between the text 

clusters. Picture is not framed. For pictures, please send in a separate file from the script with a minimum 

resolution of 300 dpi. The tables are displayed without a vertical line, whereas the horizontal line shows only 3 

main horizontal lines. It consists of 2 horizontal lines for the column title row and the closing line of the bottom 
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Figure 1.  Graph of  CO2 adsorption capacity on zeolites without NaOH activation and activated NaOH 

 

Table 1. Composition of microalgae Tetraselmis chuii species  



 

Component  Composition (% w / 

w)  

α-cellulose  47.2  

Hemisellulose  35.5  

HWS  17  

  

Equation 

The equation is written in centered text and given a number written in parentheses. The number is placed 

at the end of the right margin of the column.  

 






















liq

air

2 M

M
B

v

A
D

a

2
                      (1) 

 

Quotation/Citation Guidelines 
The quotation writing system/citation of other particular articles or literary works employs APA 

formatting and style system. The literary source is written in the description consisting only of the author's name 

and the year of its publication. For instance: Attempts to invent a better heat storage system have been carried 

out, including the use of latent heat of fusion of the PCM (Yanadoro and Matsuda, 2006 for one or two authors; 

Sutrisno et al., 2011; for the author of more than two). According to Sanyono (2010), ......... et seq.  

 

CONCLUSION  
Conclusion is written succinctly and clearly. The conclusion is not an extension of the discussion or 

summary of the results. Authors are advised to give the important implications of the review of work performed. 

Conclusion does not provide any literary cited references.  

  

LIST OF NOTATION 

Notation list is written in alphabetical order. Notation Latin letters written first, followed by the Arabic 

letter.  

 
 

REFERENCE 

References are arranged alphabetically without numbering. Spacing between each reference is 1 space (10 pt). 

The referencing writing system uses APA referencing style, with the following format:  

Literary works in the form of magazine / scientific journal / proceedings:  

Sumin, L., Youguang, MA, Chunying, Z., Shuhua, S., and Qing, HE (2009). The Effect of Hydrophobic 

Modification of Zeolites on CO 2 Absorption Enhancement. Chinese Journal of Chemical Engineering, 

17 (1), 36-41.  

Literary works in the form of books:  

Guenther, E. (1948). The Essential Oils. New York, USA: D. Van Nostrand Company, Inc.  

 
Literary works in the form of a handbook:  

Mujumdar, AS and Hasan, M. (2006). Drying of Polymers in the Handbook of Industrial Drying, 3 rd ed, E ditor 

US Mujumdar. New York: Marcel Dekker. 

  

Literary works in the form of a dissertation / thesis / theses:  

Djaeni, M. (2008). Energy Efficient Multistage Zeolite Dryi ng for Heat Sensitive Products. PhD Thesis, 

Wageningen University, The Netherlands.  

 

Literary works in the form of patent: 

van Reis, R.D. (2006). Charged Filtration Membranes and Uses Therefore. US Patent 7,001,550. 

 



 

APPENDIX A.4 (VALIDATION SHEET) 
 

VALIDATION SHEET 

INDONESIA CHEMICAL ENGINEERING EVENT (I-CHALLENGE) 2018 

APPLICABLE INNOVATION TO ACTUALIZE SUSTAINABLE DEVELOPMENT GOALS (EXHIBITION CONTEST) 

 

1. Product’s Title   : ………………………………………. 

2. Team Leader     

a. Name   : ………………………………………. 

b. Student Identity Number (NIM) : ………………………………………. 

c. Jurusan/Fakultas  : ………….……………………………. 

d. University   : ………………………………………. 

e. Address   : ………………………………………. 

f. e-mail   : ………………………………………. 

g. Phone Number  : ........................................................   

3. Advisor 

a. Name   : ………………………………………. 

b. Advisor Identity Number (NIP) : ………………………………………. 

c. Address   : .......................................... 

d. Phone Number  : .......................................... 

….……….., …………………..   

  

  

          Advisor,   Team Leader, 

 

 

…………………………..     ………………………………… 

NIP.…………………….     NIM ………………….......... 

 

 

 

 

 ...................................................................... 

 NIP............................................................... 

Vice Chancellor for Student Affairs / Polytechnic 

Director / Director of the Academy / Chairman of 

the College, or the competent authority at the 

institutional level 



 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX B 
 

 

 

 

 

 



 

 

APPENDIX B.1 (EXAMPLE OF REGISTRATION FORM) 
 

Registration Form 
 

 

INDONESIA CHEMICAL ENGINEERING EVENT (I-CHALLENGE) 2018 

APPLICABLE INNOVATION TO ACTUALIZE SUSTAINABLE DEVELOPMENT 

GOALS 

(EXHIBITION CONTEST) 

-WATERENERGY- 

Name of the Institution Brawijaya University 

Institution Origin Malang, East Java, Indonesia 

Team Leader Joko Suisina 

Team Members 
1. Indah Darita 

2. Hasan Abdi 

Name of Advisor Agung Gumadi, S.T. 

Contact Person 0812774655278 

 

Please include these following documents : 

6. Abstract 

7. Participant’s Bio Data 

8. Declaration Letter 

9. Scanned Student ID Cards 

10. Passport Photo 

 

 

 

 

 

 

 

Signature:__________________________ 



 

 

 

 

 

BIODATA OF PARTICIPANTS 

INDONESIA CHEMICAL ENGINEERING EVENT (I-CHALLENGE 2018)  

APPLICABLE INNOVATION TO ACTUALIZE SUSTAINABLE DEVELOPMENT GOALS 

EXHIBITION CONTEST 

C. Personal Identity  

Full Name Joko Suisina 
Place,Date of Birth Semarang, August 17th  1997 
Student ID Number 16506778997611 
Address Griyashanta, Malang 
Phone Number 0812774655278 
E-mail Address Jokosus@gmail.com 

 

D. Achievement in Last 10 Years (from Governments and or Accredited Institution) 

No Achievement(s) 
(First Winner, etc.) 

Institution that Issued the 
Achievement 

Year 

1 First Winner of I-
Challenge 2016 

International Exhibition 

      Brawijaya University 2016 

2    

3    

 
All of the data filled above are correct and can be legally held fully responsible. In case 
any of the above information is found to be false or untrue or misleading or 
misrepresenting, I am aware that I may be held liable for it and ready to get a legal 
penalty. I filled this biodata to fulfill one of the requirements of I-CHALLENGE 2018 
Applicable Innovation to Actualize Sustainable Development Goals Exhibition Contest. 

 

(City, Date) 

Team Leader or Member  

         Signature 

 ( Full Name )  

 

 

 

Photo  

3x4 



 

 

 

 

APPENDIX B.2 (EXAMPLE OF ABSTRACT 

SYSTEMATICS) 
 

 

 

 

 

 

 

 

INDONESIA CHEMICAL ENGINEERING EVENT 2018 
(ICHALLENGE 2018) 

Applicable Innovation to Actualize Sustainable Development Goals (SDG) 
Exhibition Contest 

 

 

 

Water Purification and Disinfection by using Solar Energy: 

Towards Green Energy Challenge 

Submitted by : 

Team Leader        : Joko Suisina    16506778997611 
Team Members  : Indah Darita    16506778997612 

        Hasan Abdi         16506778997613 
 

 

 



 

 

 

Brawijaya University 

2018  

 

DECLARATION LETTER 

Team Leader’s Name : Joko Suisina 

University   : Brawijaya University 

Student’s ID Number : 16506778997611 

Address    : Griyashanta, Malang 

I hereby declare that our paper titled (type your paper’s title here) which will be 

competing in I-CHALLENGE 2018 Applicable Innovation to Actualize Sustainable 

Development Goals Exhibition Contest is truly our creative idea and not copied from any 

other persons or other team’s work (published or unpublished) and has not previously 

won either I-CHALLENGE or any other competitions. All statements in this letter are 

correct and can be trusted. If our team is proven doing any kind of plagiarism or ever won 

a competition using the same product as we used in this competition, we are ready to be 

disqualified from this competition. 

 

(Stamp Duty Rp.6000,-)  

 

 

   

Signature:_________________ 

 

 

 

 

 

 



 

 

 

Water Purification and Disinfection by using Solar Energy:  

Towards Green Energy Challenge 

 
Joko Suisina1,2, Indah Darita2), dan Hasan Abdi2)

  
1) Chemical Engineering Department, Engineering Faculty, Brawijaya University 

2) Essential Oil Institute, Brawijaya University 

 

Abstract 

The aim of this work was to design a solar water treatment plant for household purpose. Water 
purification is the process of eradicating detrimental chemicals, biological poisons, suspended 

solids and gases from contaminated water. In this work we have reported an investigation of 

compact filter which is cost effective for developing countries and ease of maintenance. We have 

arranged a solar water disinfection system that improves the microbiological quality of drinking 

water at household level. We get 14 L pure water and 16 ml water vapour within 240 min by using 

filtration method. From our work we get hot water up to 49°C. The efficiency of the system at 

sunny days and cloudy days are 18.23% and 18.13% respectively. This simple solar hybrid system 

helps to remove turbidity as well as chemical and pathogenic contaminants from water sources in 

the most affordable, and expedient manner possibly. 

 

Keywords: Solar energy, Water filtration, Compact filter; Natural ingredients; Sustainable 
development. 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

APPENDIX B.3 (EXAMPLE OF FULL PAPER 

SYSTEMATICS) 

 

Water Purification and Disinfection by using Solar Energy: 

Towards Green Energy Challenge 
 

Joko Suisina1,2,*), Indah Darita2), dan Hasan Abdi2)
  

1) Chemical Engineering Department, Engineering Faculty, Brawijaya University 

Jl. MT. Haryono No. 167, Malang, 6541, Tel: (0341) 587 710 ext: 1333,  

Fax: (0341) 574 140  
2) Essential Oil Institute, Brawijaya University 

Senate Building 2nd Floor, Jl. 8 Veteran Malang 65145, Tel: (0341) 4376653  
3) Center of Biomass and Renewable Energy (C-Biore), Integrated Laboratory Unit of Diponegoro University 

Jl. Prof. SH Soedarto Tembalang Semarang, Tel: (024) 7460057, Fax: (024) 7465879  
*) Corresponding author: abc@ub.ac.id  

 

Abstract 

The aim of this work was to design a solar water treatment plant for household purpose. Water 

purification is the process of eradicating detrimental chemicals, biological poisons, suspended 

solids and gases from contaminated water. In this work we have reported an investigation of 

compact filter which is cost effective for developing countries and ease of maintenance. We have 

arranged a solar water disinfection system that improves the microbiological quality of drinking 

water at household level. We get 14 L pure water and 16 ml water vapour within 240 min by using 

filtration method. From our work we get hot water up to 49°C. The efficiency of the system at 
sunny days and cloudy days are 18.23% and 18.13% respectively. This simple solar hybrid system 

helps to remove turbidity as well as chemical and pathogenic contaminants from water sources in 

the most affordable, and expedient manner possibly. 

 

Keywords: Solar energy, Water filtration, Compact filter; Natural ingredients; Sustainable 

development
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INTRODUCTION 
The most important natural resource in the world is water and the safe drinking water availability 

is a high priority issue for quality of life and human existence. In developing countries water-borne disease 

leads to millions of deaths and billions of illnesses annually. Water disinfection is one of several interventions 

that can improve public health, especially if part of a broad program that considers all disease transmissions 

routes and sustainable involves the community. Unfortunately, water resources are coming under increasing 
pressure due to population growth, wastage and over use. About 884 million people lack access to improve 

water supplies is estimated by the World Health Organization (WHO). It is microbiologically unsafe that many 

more are forced to rely on sources, result a higher risk of waterborne disease transmission, including hepatitis, 

cholera and typhoid (Jay et al., 1998; Burch and Thomas, 1998; Clasen and Edmondson, 2006). The number of 

people living in water–stressed or water-scarce countries is estimated to increase from half a billion now to three 

billion in 2025 (Stikker, 1998). 

The reuse of water has been doubled as the greatest challenge of the 21st century (Asano, 2002), and, as 

such, great emphasis is being put into the development of new technologies for the treatment of wastewater for 

reuse. In general, the methods used include physical processes such as filtration, sedimentation and distillation, 

biological processes such as slow sand filters or biologically active carbon, chemical processes such as 

flocculation and chlorination and the use of electromagnetic radiation such as ultraviolet light. There are many 

parameters which can be used to measure the quality of water, of which a common one is turbidity, the purpose 
being to measure impurities in the water. In sense of physical, turbidity is a reduction in the clarity of water due 

to the presence of colloidal particles or suspended, and commonly it is used as an indicator of the general 

condition of drinking water. Furthermore, turbidity has been used for many decades as an indicator of the 

efficiency of drinking water filtration and coagulation processes, so that it is an important operational parameter 

for this reason. The high turbidity values refer to poor disinfection and possibly to fouling problem in the 

distribution network, so that it should be minimized (Juntunen et al., 2011). 

Another important quality parameter for treated water is residual aluminum, especially when aluminum 

flocculants are used in the treatment process (Juntunen et al., 2011). It causes turbidity in water networks. 

Usually the phenomenon can be seen when residual aluminum exceeds 0.1-0.2 mg/L, which are the usual 

guideline levels for residual aluminum. In addition, metals such as aluminum have been implicated in the 

pathogenesis of Alzheimer’s diseases (Campell, 2006). 
Many physical and chemical features of raw water affect the water treatment process. Many inorganic 

and organic compounds in colloidal, suspended or solved form influence the flocculation process. Organic 

compounds, which are usually measured by a KMnO4 test, play an essential role in the process. Furthermore, 

many inorganic compounds such as the pH or the silicate of raw water also affect the process (Van Benschoten 

and Edzwald, 1990; Van Benschoten and Edzwald, 1990; Huang and Shiu, 1996). The one of these is the 

variation in water consumption, causing changes not only within a day but also within a week and even within a 

year. Year cycles can be distinguished even more clearly if surface water is treated, because the water 

temperature is observed to have some effects on the process (Gibbs et al., 2010). Furthermore, successful 

applications of traditional mechanistic models are limited to idealized, artificial systems (Thomas et al., 1999), 

so that the correlation between simulated and experimental data from real processes has been poor and 

expensive in situ testing has been needed (Baxter et al., 2001; Maier et al., 2004). 

There are two main types of solar water pasteurization systems: continuous and batch flow. Batch 
systems usually consist of a simple refillable vessel. It usually takes a full day of sun for a batch system to treat 

water (Andreatta et al., 1994; Ciochetti and Metcalf, 1984). In a continuous flow system water flows through a 

solar collector that heats the water to a desired temperature. 

Flat plate solar collectors were used by (Jorgensen et al., 1998) to pasteurize water. An adjustable 

thermostat valve was used to control flow. The effect of the valve set point on the inactivation of 

microorganisms was studied. With a set point of 75°C the collector treated about 50 L/m2-day. A flat plate solar 

water pasteurizer with an integral heat exchanger was designed and tested by (Stevens et al., 1998). The system 

controlled flow with an automotive thermostat and heated water to about 75°C. After a significant warm-up 

period the system was capable of treating up to 55 L/h-m2. (Bansal et al., 1988) conducted experiments with 

density driven water treatment systems. When evacuated tube collectors were used about 10 L of water was 

produced per kW h of solar radiation (2.8 L/MJ). Flat plate collectors produced about 3.5 L/kWh (0.97 L/MJ). 
Both systems heated water to about 95°C. This system is more important because of scarcity of pure drinking 

water in the remote areas and as a result around 2.2 million people die of basic hygiene-related diseases, like 

diarrhea, every year. The aim of this study is to design a simple and low cost panel of hybrid technology for 

utilizing solar energy efficiently towards water purification and disinfection system, and to utilize waste 

materials for the purification system. 

 

 

 



 

 

MATERIALS AND METHOD 

Mechanism of water purification and disinfection 

The water purification and disinfection system is divided into two steps. First is the compact filter 

preparation and second is the solar collector preparation. In this system, the water is filtered by using physical 

process of filtration as well as solar energy. At first the water is filtered by using the compact water filtration. 

Then the pure water is reserved in an aluminum cylinder surrounding with the square glass, which is connected 

with the solar flat plate solar collector. The solar collector consists of aluminum cane that absorbs the solar heat 

energy and passes through the aluminum cylindrical chamber. The solar collector is an air tight chamber in 

which glass is used as surface cover. Then the reserve chamber obtained heat either directly from the sun or the 
solar collector so that no significant effect on the disinfection of E. coli bacteria. From this, some condensed 

water is collected from the reservoir which is considered as pure water. There are many parameters of 

measuring water are tested by different instruments after and before treatment. Finally we not only get the pure 

drinking water but also hot water from this system. 

 

Preparation of compact filter 

Filtration is commonly the mechanical or physical operation which is used for the separation of solids 

from fluids (liquids or gases) by interposing a medium through which only the fluid can pass. The compact filter 

is consists 3.00 cm layer of coarse gravel, 2.5 cm fine gravel, 2.5 cm brick chips, 2.5 cm cast iron, 2.00 cm 

wood charcoal and plastic container. The Figure 1 represents that the schematic diagram of compact water filter. 

 
 

Preparation of solar collector 

Solar water disinfection is a type of portable water purification that uses solar energy to make 

biologically-contaminated (e.g. bacteria, viruses, protozoa) water safe to drink. The filtered water is treated by 
solar energy in order to remove the rest pathogens, microorganisms, some viruses and bacteria. It also kills 

germs. Here the water is heated an aluminum cylinder sheet containing 12 inch height with 7 inch diameter and 

its capacity of containing of 5 liters of water. It is surrounded with the triangle box which is consists of glass 

sheet containing 9 inch length, 9 inch wide and 13 inch height. The triangle box is attached to the solar collector 

which is composed of columns of painted black aluminum can, a frame to house the columns and ventilation for 

the heat transportation. Solar thermal water disinfection uses heat from the Sun to heat water to 40-50 °C for a 

short period of time. The Figure 2 represents the proposed model of water purification and disinfection system. 

In the Figure 2, the number 1 indicates the compact water filter. 

 



 

 

Parameters measurement 

There are many parameters which can be used to measure the quality of water, some of which are PH, 

Conductivity, Dissolved oxygen, Chemical oxygen demand (CODMn), Biological oxygen demand (BOD5), 

Color, Turbidity, Phosphate, Sulfate, Nitrite, Ammonia, Fecal coliform, Total hardness, Iron, Manganese and 

Arsenic. The water quality depends on the above parameters. 
 

CODMn (mg/l) = V (a - b) x f x 1000 x 0.2 

 

Where, a = Volume of Potassium permanganate for sample titration (ml), b = Volume of Potassium 

permanganate for blank titration (ml), f= Dilution factor, V= Volume of sample (ml). 

 

BOD5 (mg/l) = P (D1 - D2) 

 

Where, D1= DO conc. of 1st day analysis (mg/l), D2 = DO conc. of 5th day analysis (mg/l), P = % of dilution. 

 

Total Hardness (mgCaCO3/L) = V A x B x 1000 

 
Where, A = Volume of EDTA titrated for sample (ml), B = mg CaCO3 equivalent to 1.00 mL EDTA 

titrant, V = Volume of sample (ml). 

 

RESULT AND DISCUSSION 

Effect of parameters of water purification and disinfection 

Water purification is the process of eradicating detrimental chemicals, biological poisons, suspended 

solids and gases from contaminated water. Drinking water quality standards describes the quality parameters set 

for drinking water. Water can contaminated by different parameter such as turbidity, dissolved oxygen, 

suspended solids, nitrates, phosphate, sulfate, ammonia, iron, manganese, arsenic etc. So such kinds of 

parameter will be present in an acceptable level. These parameters represent the water quality. The desirable 

level of PH, iron, manganese, hardness and lead are 6.5 to 8.5, 0.3, 0.1, 300 and 0.05 respectively (Water quality 
parameters and drinking water standards, IS: 10500-1991).The several researchers have been investigation that 

the parameters determined before and after coagulation are turbidity, PH, colour, hardness, iron, manganese and 

Escherichia coli. The result represents that the turbidity is removed of 83.2%, PH exhibited slight variations 

through the coagulation, the hardness removal is very low (0 to 15%), high removal of iron (90.4 to 100%), 

manganese (93.1 to 100%) and the highest E. coli is 96.0% (Nkurunziza et al., 2009). In constructed wetland 

system, 69% of suspended solid (SS) is removed, 86% of biochemical oxygen demand (BOD), and 58% of total 

nitrogen (TN). Up to 82% of BOD and 27% of TN could be removed in this system (Lin et al., 2015).In the 

purification stage, with an inlet conductivity of 42.5 μS/cm and a nickel concentration of 10.0 mg/L, the effluent 

conductivity was 0.3– 1.0 μS/cm and the nickel concentration of the effluent was below the detection limit; in 

the regeneration stage, the average nickel concentration of the concentrate was over 80.0 mg/L, the average pH 

of the concentrate was 7.4 (Xiaolan et al., 2015).The observation of pure water after treatment, the PH, iron, 

manganese, hardness and lead are 7.2, 0.02, 0.071, 200, -0.3162 respectively. All of these water quality 
parameters are representing the desirable levels. The Table 1 shows that the water quality parameter before and 

after treatment. 

 
 

Effect of time at sunny and cloudy days 



 

For reduction of viruses, bacteria, protozoa and diarrheal disease incidence, the solar disinfection system 

is an ideal. It is mostly depended on the solar energy. Several researchers have been reported that the integrated 

storage-collector unit is a rectangular galvanized steel box with a total storage capacity of 90 

L and angle iron is used to support the edges and prevent buckling and jute fiber was used for insulation. This 

design achieved a maximum temperature of 45°C by 4.30 PM and provided 30°C water at 5.30 AM the next day 

(Akuffo and Jackson, 1998). The performance of solar collector is studied under various maximum daily solar 
intensities, ranging from 1, 2 and 3 on a cloudy day, up to 695 W/m2 on a sunny day. The ability of the system 

in providing hot water suitable for disinfection and the storage tank water temperature reached 52°C just before 

sunset (Karaghouli and Alnaser, 2001). 

In sunny days, the pure water in the reservoir is heated directly either of the above sun energy or the 

below solar collector. The solar collector is an air tight chamber that gains large amount of heat energy and 

flows through the water reservoir chamber. The water temperature is gradually increases and the temperature 

reaches up to 49°C within 240 min. The solar intensity of sunny days is 700 W/m2. At thisn temperature, the 

viruses, bacteria, protozoa and diarrheal disease incidence are not alive and for this why they are removed.  

At cloudy days, due to excessive raining and violent blasts of wind blowing, less amount of solar energy 

is absorbed. For that time, water temperature is comparatively less increases than sunny days, because of lower 

intensity of the environment. The solar intensity of cloudy days is 560 W/m2. Here the water temperature is also 

gradually increases and reaches up to 41°C within 240 min. 
 

Effect of time in water flow rate 

Time is very much important in mass flow rate, because firstly it has low flow rate. After being 

coagulation and flocculation and sedimentation flow rate increases. The water flow rate mostly depends on the 

layer of thickness of components in the compact water filter. The larger the thickness of the components, the 

lower the water flow rate. The screening system also affects the water flow rate. The investigation of solar 

disinfection unit is tested with both river water and partially processed water from two wastewater treatment 

plants. The result achieved that the 1 L of pure water in duration 30 minute (Laurie et al., 2004). We use iron net 

in separation of every layer of components. When time increases mass flow rate increases. We get the output 

pure water of about 14 L in duration of 240 min. 

 

Effect of solar intensity 

When sun shines that time solar intensity increases more than cloudy days. When environmental 

temperature is almost 30°C that time solar intensity increases whether environmental temperature is at 28°C. 

The investigation of solar radiation during the three days, the maximum daily solar radiation is 176.3 W/m2 on 

the heavily overcast day, 961.8 W/m2 on the clear sky day and 633.4 W/m2 on the day with intermittent cloud 

cover (Ayompe and Duffy, 2013). Solar intensity is about 700 W/m2 at 12.31 pm and average solar intensity is 

430 W/m2. When sun shines that time solar intensity. is less increase than sunny days. When the environmental 

temperature is almost 28°C and that time solar intensity increases gradually. It was observed that the solar 

intensity at 12.25 pm was 560 W/m2 and the average solar intensity was about 405 W/m2. 

 

 

Effect of time at vapour 
When the water temperature is increases by using solar collector, some of water vapour are produced 

which is considered as pure water, because of no contamination of viruses, bacteria, protozoa and diarrheal 

disease incidence. It is mostly depended on time variation and the temperature of the water. The higher the 

temperature of the water, the larger amount of water vapour is separated. In this system, 16 mL water vapour is 

produced in duration 240 min. 

 

Effect of the solar water purification and disinfection 

Water purification and disinfection by using solar energy plays an important role in modern science. The 

efficiency of solar water purification and disinfection is mostly depended on climate and season. In this system, 

we get the efficiency of sunny and cloudy days are 18.23% and 18.13% respectively. 

 

CONCLUSIONS  
Experiments conducted with the simple and effective system presented in this paper show that use 

of solar hybrid technology for water purification and disinfection is an attractive option to existing solar water 

filtration approaches. Studies have shown that it is effective in reducing diarrheal illness in children when 

implemented in field trials. However, the process does have limitations and several variables influence the 

effectiveness of the process such as solar intensity, temperature, turbidity, container shape, and sample volume. 
Temperatures up to 49°C have no significant effect on the disinfection of E. Coli bacteria. We get efficiency of 

sunny days and cloudy days 18.23% and 18.13%. The inactivation properties 



 

of solar disinfection are therefore due to its solar radiation component, or the synergistic effects of sunlight and 

heat. Treatment of treated water with any of the possible options results in higher removal of bacteria and 

bacteriophages than treatment of tap water with the same treatment options. 
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c. Jurusan/Fakultas  : Chemical Engineering 
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e. Address   : Griyashanta Malang 

f. e-mail   : Jokosus@gmail.com 

g. Phone Number  : 08189399299   

3. Advisor 

a. Name   : Ir. Sutisna 

b. Advisor Identity Number (NIP) : 1988108993020 

c. Address   : Griyashanta, Malang 

d. Phone Number  : 081900918224….……….., ………………….. 
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