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Immediate Release  
 

12 Years of Championing Green Awareness: Sembcorp Marine’s 
Green Wave Environmental Care Competition Promotes 
Environmental Sustainability to More Than 12,000 Students 
 

Singapore, January 19, 2015: Signifying more than 12 years of commitment 
in its environmental outreach efforts, Sembcorp Marine has effectively 
promoted the green cause to more than 12,000 students through the Green 
Wave Environmental Care Competition since its launch in 2003 by 
Sembawang Shipyard, a subsidiary of Sembcorp Marine. 

This annual nation-wide competition in Singapore continues to witness a high-
level of participation and steadfast support from schools and tertiary 
institutions, with a total of 287 projects received from more than 1,000 
students in 2014.  A total of 57 awards (see Appendix 1 and 2) will be 
presented in today’s award presentation ceremony, graced by Guest-of-
Honour Ms. Indranee Rajah, Senior Minister of State, Ministry of Education 
and Ministry of Law.  

Reflecting Sembcorp Marine’s continuous commitment towards environmental 
sustainability, the Green Wave competition aims to inspire the younger 
generation to take ownership and proactive action in caring and protecting the 
environment. The competition also seeks to nurture participants’ passion in 
translating their creative ideas into green innovations for environmental 
improvement. The Green Wave competition has received strong backing from 
educational institutions, government agencies and industry partners as well as 
renowned environmentalists in Singapore through the years.   

Since 2014, the Green Wave competition has expanded its scope beyond 
Singapore to regional tertiary institutions to encourage the sharing of ideas 
and insights to further enhance environmental sustainability. 

  



Mr Wong Weng Sun, President and Chief Executive Officer of Sembcorp 
Marine, said: “Sembcorp Marine is pleased that our Green Wave 
environmental outreach programme has over the last 12 years grown to be 
the main platform for students to share their green ideas for the betterment of 
our environment. We are indeed very encouraged by the keen interest and 
enthusiastic participation from all sectors of the community, in particular the 
student population, their teachers, tertiary institutions, governmental agencies 
and environmental bodies. Each year, we see more and more well-thought out 
and innovative ideas on environmental conservation and protection from our 
student participants. This in itself, is heartening and bodes well for 
Singapore’s long-term sustainability.”  
 
The successful development of the Green Wave Environmental Care 
Competition for Schools as the main green platform for students to share their 
creativity and innovation in the area of environmental care and protection, is 
largely attributed to the strong support and dedication of our partners and 
stakeholders. In particular, we would like to thank our co-sponsors and 
partners, BP Shipping and Shell International Eastern Trading Company, for 
their support and involvement in this meaningful outreach programme. Our 
appreciation also goes to our dedicated panel of judges from the various 
schools, BP Shipping, DHI Water & Environment Co. Pte Ltd, Ecospec Global 
Technology, Housing & Development Board, Institut Teknologi Sepuluh 
Nopember (ITS, Surabaya), Khoo Teck Phuat Hospital, Lloyds’ Register, 
Ministry of Education, Nanyang Technological University, National 
Environment Agency, National University of Singapore, National Institute of 
Education, Public Utilities Board, Ngee Ann Polytechnic, Singapore 
Environment Council, Singapore Polytechnic, Science Centre Singapore, 
Shell International Eastern Trading Company and Singapore University of 
Technology and Design.  

 
Launch of Green Wave 2015 
 
The Green Wave Environmental Care Competition 2015 is now open for 
registration and all students and schools are invited to participate. Share your 
green ideas on ways to conserve and improve our natural environment and 
stand to win exciting prizes. Winning teams can expect the following attractive 
awards:  
 
 

 

 

 

 



 

Primary Schools   1st Prize  S$4,000  

    2nd Prize  S$2,000  

    3rd Prize  S$1,000  

 

Secondary Schools  1st Prize  S$6,000  

    2nd Prize  S$4,000  

    3rd Prize  S$2,000  

 

Junior Colleges / ITEs  1st Prize  S$8,000  

    2nd Prize  S$5,000  

    3rd Prize  S$3,000  

 

Tertiary Institutions  1st Prize  S$10,000  

    2nd Prize  S$6,000  

    3rd Prize  S$4,000  

 
The 1st Prize in the Tertiary category is jointly sponsored by Shell 
International Eastern Trading Company, Singapore and includes a one-month 
attachment to a Shell associate company. The 1st Prize in the Junior Colleges 
/ ITEs category is jointly sponsored by BP Shipping and includes a one-month 
development attachment to BP Singapore.  
 
The prize money for the Primary, Secondary and Junior Colleges / ITEs 
categories would be shared on a 60:40 basis with 60% of the prize award 
going to the school fund and the remaining 40% to the student/students in the 
project team. The prize money for the Tertiary category is shared by the 
student participants in the teams and the tertiary institutions on a 60:40 basis.  
 
 
 
 
 
 
 



About Sembcorp Marine 
 
Sembcorp Marine is a leading global marine and offshore engineering group 
with more than 50 years of experience and proven capabilities in repair, 
specialised shipbuilding, building of high-specification jack-up rigs, fast track 
construction of ultra-deepwater semisubmersible rigs, conversion of floating 
production and storage facilities as well as the engineering and construction of 
offshore platforms. Headquartered in Singapore, it has a network of six 
shipyards in Singapore – Jurong Shipyard, Sembawang Shipyard, SMOE, 
PPL Shipyard, Jurong SML and the new Sembmarine Integrated Yard @ 
Tuas, which commenced operations in August 2013. Beyond Singapore, the 
Group has strategic operations in Indonesia, China, India, Brazil, United 
Kingdom and USA. For more information about Sembcorp Marine, please visit 
www.sembmarine.com 
 
 
For further information or clarification, please contact :  
 

Ms Wang Huiping 
Business Manager 
Sembawang Shipyard Pte Ltd 
Tel : 65-67506262 
Fax : 65067581025 
Email : huiping.wang@sembmarine.com 
 

 

Ms Serene Lam      
Manager, IR & Corporate Communications   
Sembcorp Marine Ltd 
Tel: 65-62627065      
Fax: 65-62610738     
Email: serene.lam@sembmarine.com  
 

http://www.sembmarine.com/
mailto:huiping.wang@sembmarine.com
mailto:serene.lam@sembmarine.com


Appendix 1 

The Winner for the Green Wave Environment Care Competition for 2014 are : 

(A)   PRIMARY LEVEL 

 

Prizes School Title of Project Participants 

1st Prize 
$4,000 

Yishun Primary 
School 

DIY Air Filter 

Thirumarai Selvan 
Santhya, Cheh Jun Xian, 
Sow Yun Tsing, Teo Rui 
Shan 

2nd Prize 
$2,000 

St. Andrew's Junior 
School 

Vermi composting - guaranteed 
journey to sustainable gardens 

Kulandaivel Udayar 
SenthilKumar Gautam 

3rd Prize 
$1,000 

Kuo Chuan 
Presbyterian Primary 
School 

Double - Pump Hydroponics 
Bryan Lee Choon Hoe, 
Teo Tze Shuen 

Merit Award 
$500 

Corporation Primary 
School 

Waste Separator Bin 
Ng Li Yen, Jody Tng Jin 
Zi, Yap Zi Yu, Gong 
Haoyue 

Merit Award 
$500 

Kong Hwa School 
Investigate into effect of leaching 
of battery content on plant growth 

Peh Yong, Su Yee Mon, 
Peh Guan, Diana See, 
Odelia Koh Qi Han, Woo 
Jun Yi 

Merit Award 
$500 

Lakeside Primary 
School 

Carbon Poly@Lakeside 

Gladys Li JingWen, Jamie 
Tng Yan Ning, Keerthana 
Suresh, Kelly Choy Mun 
Yee 

Encouragement 
Award $200 

Balestier Hill Primary 
School 

Mozzie Be Gone - Gel Air 
Refreshener 

Regine Wong, Marcos 
Jennifer Shannara Louise 
Enriquez, Kristin Sim 

Encouragement 
Award $200 

Rivervale Primary 
School 

What ends, begins 

C. Ashwinshiva, Eunice 
Ong Shao En, Seva 
Manickam, Jerrica Khoo 
Jia Lin 

Encouragement 
Award $200 

Si Ling Primary 
School 

Curtain Lamp from Recycled 
materials 

Nur Musfirah, Nur 
Eynarah, Nurfarisya 
Nadia, Nikish Shoben 

Encouragement 
Award $200 

Tao Nan School Wonders of Waste (WOW) 

Yap Ming Peng, Ilian 
Johan Aendenroomer, 
Brenden Lim Zhan Rui, 
Adrina Ang, Jonathan Ng 
Shi Han, Duncan Cho Siu 
Ming, Jovan Hsu 

 

 

 

 

 

 

 

 



(B) SECONDARY LEVEL 

 

Prizes School Title of Project Participants 

1st Prize 
$6,000 

Anglican High School 
Home - based Cat Litter from 
Unused Newspaper 

Maria Erika Glen Goh Gek 
Leng, Alexis Yeo Lay 
Ting, Trina Priscilla Ng, 
Jasmine Teo Theng 

2nd Prize 
$4,000 

Hwa Chong 
Institution 

Activated carbon from sugarcane 
bagasse and its uses in water 
purification 

Winston Ng Cheng-Ann, 
Yap Kihan, Rhys Lie 

2nd Prize 
$4,000 

Hwa Chong 
Institution 

Green Synthesis of Zinc Oxide 
Nanoparticles for Water 
Purification 

Yong Jung Hahn , Ng 
Ding Xuan, Thung You 
Xuan 

3rd Prize 
$2,000 

River Valley High 
School 

Contraption for Mangrove 
Saplings 

Shariel Leong, Vicky Liu 
YanLing,, Rachel Lim Si 
Xuan, Wang Jiao 

Merit Award 
$1,000 

Hwa Chong 
Institution 

Extraction and Removal of Heavy 
Metals from Incinerated Bottom 
Ash (IBA) 

Ong Wei Sern, Nicholas 
Lim Jing Wei, Joel Hong 
Jun Han 

Merit Award 
$1,000 

Hwa Chong 
Institution 

Biodegradation of Plastics using 
Microorganisms 

Teng Nam Thian, Ethan 
Cheng Zhen Jie, Wang 
Jun Hao 

Commendation 
Award $500 

Hai Sing Catholic 
School 

Greensaver 
Harel Yee Li Ren, Kenny 
Fong Koi Yin, Rubin Tan 
Thye Shen 

Commendation 
Award $500 

Raffles Girls' School 
(Secondary) 

Track My Water 

Rachyl Tan Syn Yee, 
Joanne Nai Min-Er,  
Amarinda Tan Ying Shan, 
Zenn Wong Shi Hui 

Encouragement  
Award $200 

Greendale 
Secondary School 

To investigate the effectiveness 
of orange peels in the removal of 
lead(II) ions in aqueous solutions 

Darrell Tan Hong Jun, 
Gerald Chua Jing Le, 
Denise Huong Yun Hui, 
Coen Chua Hui Yu 

Encouragement  
Award $200 

Nanyang Girls' High 
School 

Eco Friendly Golf Ball Core 

Gisele Pang Geok 
Yong,Wong Yong Tong, 
Chong Wan Yi, Chu Jie 
Ting 

Encouragement  
Award $200 

Nan Hua High 
School 

Mr Glowing Bacterium 

Tean WeiJun, Lei Yu 
Xiao, Elizabeth Chin, 
Viviane Ng Si Jie, Vivian 
Li Yan-Lang 

Encouragement  
Award $200 

Raffles Girls' School 
Converting waste heat energy 
from laptops to electrical energy 
to charge mobile phones 

Kimberly Tan, Elena Lee 
Ruo Xi, Sheryl Ang, Teng 
Chu Yu 

Encouragement  
Award $200 

Raffles Institution 
(Secondary) 

Keeping Heat Out The Natural 
Way: A Comparative Study 
Between Sugarcane Fibre, 
Lalang Fibre and Conventional 
Insulators 

Caleb Ang Si Kai, Angus 
Yip Chit Ting, Iain Lin Jian 
Hern, Justin Cheng Linzhe 

Encouragement  
Award $200 

Woodlands 
Secondary School 

Gaia Saviours - An Environment 
Educational Board Game 

Gurpreet Kaur Dhaliwal, 
Ang Ee Jin, Zou ZiHan, 
Nuvum 'Maivah bte 
Kammavudin, Jaasmeet 
Singh 

Encouragement  
Award $200 

Yishun Town 
Secondary School 

Rooftop Aquaponic Farm 

Ruqaiah bte Ghazali, 
Hannah Insyirah Bte 
Mohd Yani, Edmund Tan 
Sze Harng 



Good Presenter  
Award $200 

Raffles Institution 
(Secondary) 

Keeping Heat Out The Natural 
Way: A Comparative Study 
Between Sugarcane Fibre, 
Lalang Fibre and Conventional 
Insulators 

Angus Yip Chit Ting 

Good Presenter  
Award $200 

River Valley High 
School 

Contraption for Mangrove 
Saplings 

Shariel Leong 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



(C )        JUNIOR COLLEGE / INSTITUE OF TECHNICAL EDUCATION 

Prizes School Title of Project Participants 

1st prize 
$8,000 with 1 
mth work 
attachment to 
BP Singapore 

ITE College West Reptile Egg Incubator Ng Jun Hui, Tan Kah Wee 

2nd Prize 
$5,000 

ITE College West Vegetable Washing System 
Aaron Lim Zhe Yee, David 
Chong Teik Wai, Jeremy 
Ho See Ying 

3rd Prize 
$3,000 

NUS High School of 
Math and Science 

Optimizing Power Plant 
Performance through the 
Development of a Novel 
Thermoelectric Material and 
Designing a Module for Effective 
Waste Heat Recovery 

Jonathan Angga 
Dharmawan Jie, Manish 
Reddy Vuyyuru, Mark Lee 
Wei Bin 

Merit Award 
$1,000 

ITE College Central Fusing Plastic 

Dorcas Liau Mei Jun, 
Khairui Anwar Bin Mohd 
Zaperi, Nazif Zafi Ali 
Hussein, Jacqueline See, 
Muhd Khairul Irzwan Bin 
Rosli, Muhammad Isnin 
Bin Abdullah 

Merit Award 
$1,000 

ITE College West Eco Vehicle Alternator 

Sherwin Beh Swee Yang, 
Azlyiana bte Mad Azmi, 
Nurainah Binte Mohd 
Hairull, Husnul Khobeer 
bin Hasnullah, Ang Pheng 
Siang, Norlyne Joshua M. 
Gagarin JR. 

Merit Award 
$1,000 

ITE College West 
Low cost, light weight, portable, 
Powered N95 Respirator 

Teo Jen Kiat, Tee Zee Aik 

Merit Award 
$1,000 

ITE College West Wormery System 

Nur Hadi B Junaidi, 
NasrulNizam Bin Ahmad, 
Mohamad Khairul Anwar 
Bin Mohamad SA'AD, Goh 
Kwan Wen, Aaron Teo 
Jun Kim 

Merit Award 
$1,000 

NUS High School of 
Math and Science 

Exploring the feasibility of using 
Thais gradata as a bioindicator 
for heavy metals to monitor 
environmental pollutants 

Lim Seok Hwan, Yapp 
Jiann Guo, Loh De Rong 

Commendation  
Award $500 

Anglo - Chinese 
School 
(Independent) 

Analyzing effectivenell of 
extracted chitosan (from 
crustacean shells) as heavy metal 
bioremediating agents 

Darrel Tan Egk Jian 

Commendation 
Award $500 

Anglo - Chinese 
School 
(Independent) 

An Investigation on increasing the 
protein content of Rice grains 
using Nitrogen Fixing 
Bradyrhizobium bacteria from 
Peanut root nodules 

Low Zi An 

Commendation 
Award $500 

Anglo - Chinese 
School 
(Independent) 

An Investigation on use of human 
hair as a cation exchange resin 
for the treatment of heavy metal 
contaminated water 

Ronit Banerjee, Nguyen 
Manh Du 

 

 



Commendation 
Award $500 

ITE College West Food Waste Fluid Separator 
Ng Shi Hui, Kee Lek Han, 
Calvin Goh Aik Sze, Koh 
Hong Wei 

Encouragement 
Award $200 

ITE College West Showering Reminder 
Gay Bing Shuen, Dawami 
Fatimah Raiza Ngallih 

Encouragement 
Award $200 

ITE College West 
Harvest Today's Rainwater for 
Tomorrow 

Tan Jin Hui, Wong Yong 
Zhi, Ee Zhi Hao 

Encouragement 
Award $200 

ITE College East 
Safety Glasses / Shields from 
Recycled Soft Drinks PET Bottles 

Mohamad Zulkifli B 
Rahmat, Sim Kean Chuan, 
Muhammad Fairuz Bin 
Mohamed Zainal 

Encouragement 
Award $200 

ITE College Central Highway WindMill 
Wee Jun Wei, Muhammad 
Nazri B Allaudin, Liu Ji Wei 

Good Presenter  
Award $200 

ITE College Central Fusing Plastic 
Muhammad Isnin Bin 
Abdullah 

Good Presenter  
Award $200 

NUS High School of 
Math and Science 

Optimizing Power Plant 
Performance through the 
Development of a Novel 
Thermoelectric Material and 
Designing a Module for Effective 
Waste Heat Recovery 

Manish Reddy Vuyyuru 

Good Presenter  
Award $200 

NUS High School of 
Math and Science 

Exploring the feasibility of using 
Thais gradata as a bioindicator 
for heavy metals to monitor 
environmental pollutants 

Yapp Jiann Guo 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



(D)        TERTIARY LEVEL 

Prizes School Title of Project Participants 

2nd Prize 
$6,000 

SIT - University of 
Glasgow Singapore                             

Investigations of the effects of 
ultrasonic on midge larvae 

Lawrence Lau Han Rong 

3rd Prize 
$4,000 

Singapore 
Polytechnic 

Trans - Wind Lee Shi Rui 

Commendation 
Award $500 

National Institute of 
Education and                 
Singapore 
Polytechnic 

Use of iron-oxide nanoparticles 
coated cotton-wool for arsenic 
water remediation 

Liu Weilie, Tan Ka Shin, 
Arviana Onasie, Marcus Ng 
Wei Liang, Samantha See 
Shu Qi 

Commendation 
Award $500 

Ngee Ann 
Polytechnic 

Domestic Waste Heat Recovery 
System 

Dillon Chan En Jie, Serene 
Goh Pei Ling, Seng Jia Min 

Commendation 
Award $500 

Singapore Institute of 
Technology 

Hybrid Power Bank 
Divakar Umesh, Ngo Qi 
Zhi, Jeremy Seah Zhen 
Long 

Commendation 
Award $500 

Singapore 
Polytechnic 

Food Recycle Station 
Yang KaiQi, Yao Ling Ling, 
Fan Meng Yuan 

Commendation 
Award $500 

Nanyang Polytechnic 
Renewable and Biodegradable 
packaging Materials 

Muhammad Iszaki Bin 
Patdillah, Nadhirah Binte 
Mohamad Roslan, 
Stephanie Ng Hui – Hsin 

Encouragement 
Award $200 

Singapore 
Polytechnic 

Reducing heat gain on west 
facade wall 

Khoo Kai Ting, Joey Neo 
Wan Qi, Mclyne Mcjorie 
Koh Han Yen, Ignatia 
Chew ShuZhen 

Encouragement 
Award $200 

BCA Academy 
Solar Energy Harvesting Louvers 
with Automatic Sun-tracking 
System 

Zaw Win Tun, Zhou Xu Mi 

Good Presenter  
Award $200 

SIT - University of 
Glasgow Singapore                             

Investigations of the effects of 
ultrasonic on midge larvae 

Lawrence Lau Han Rong 

Good Presenter  
Award $200 

Singapore Institute of 
Technology 

Hybrid Power Bank Ngo Qi Zhi 

 

 

 

 

 

 

 

 

 

 

 

 

 



Appendix 2 

(A) PRIMARY LEVEL 

Prizes School Title of Project Participants 

1st Prize 
$4,000 

Yishun Primary 
School 

DIY Air Filter 

Thirumarai Selvan 
Santhya, Cheh Jun Xian, 
Sow Yun Tsing, Teo Rui 
Shan 

Project 
Summary 

In this project, the common household fan was converted into air filter to help combat 

the annual haze problems. We hope that our filter would help improve the air quality 

around us and reduce the number of health problems that might be triggered by the 

haze. Our system aims to be a low cost, eco-friendly and yet efficient system.  

                                                                                                                                                                                                      

By using recyclables and utilizing the common household fan, the filter system created 

is cheap to replicate and easily assembled. The system design is also compact to allow 

for easy storage during non-hazy periods of the year. Our finalized design can be easily 

folded into a small envelope-sized parcel which can be stowed away easily.                 

                                                                                                                                                                                                           

To ensure our filter system is efficient in air filtration, HEPA filter media was used. HEPA 

filters provide a very high level of filtration efficiency for the smallest as well as the 

largest particulate contaminants. HEPA filter media is reusable. To release the dust 

trapped within the filter media, one simply flush the HEPA filter media with water. HEPA 

filter media can be salvaged from unwanted electronic appliances such as vacuum 

cleaners, air-conditioners or air-filters.      

                                                                                                                                                                                                            

Our filter design also ensures no damage is done to the fan it is deployed on. This 

ensures any fans that are converted into temporary air filters will continue to function 

normally. Flexibility in our design also means that our filter system can be installed on 

fans of different types, shapes and sizes. As Singapore's chronic haze problems are 

often unpredictable, our system is designed to be easily installed or dismantled. It is 

compact enough to be kept away easily and be reused when required.      

                                                                                                                                                                                                        

With this low maintenance, low-cost and eco-friendly system, we would like to help 

fellow Singaporeans help fight the annual haze; especially those from lower income 

families that might not be able to afford expensive air filters. With this system, we aim to 

improve air quality in our immediate environment during the haze period. This will 

consequently help to reduce unwelcome health conditions triggered by haze. 

2nd Prize 
$2,000 

St. Andrew's Junior 
School 

Vermi composting - guaranteed 
journey to sustainable gardens 

Kulandaivel Udayar 
SenthilKumar Gautam 

Project 

Summary 

In this project, vermicomposting was done using various organic waste materials such 

as dry leaves and shredded newspapers (bedding), kitchen wastes (food), a recycled 

plastic container,  a tray (worm bin) and Malaysian blue worms. I made holes around 

the worm bin and prepared the bedding material for worms. The worms were introduced 

inside the bin and fed with organic kitchen wastes once in three days and these organic 

kitchen and garden wastes were turned into environmental friendly and useful product. 

The vermicomposting were collected periodically and “the compost tea” liquid fertilizer 

were made by mixing two tablespoonful of vermicompost in one litre water and let it 

stand for a day and then sprinkled to plants once in a week. 

 



A simple “Hanging garden” and garden tools (broom, scoop, sprinkle etc.) were 

designed using various recycling waste materials such as cloths, toilet paper roll chore 

cardboard, plastic bags, used juice cups, 20mm cut PVC electrical pipes, plastics milk 

bottles and juice bottles. The plants were grown both seed propagation and vegetative 

propagation. Some ornamental plants, vegetables (Radish, Chinese cabbage and 

Sweet Basil), herbs (Ginger, Turmeric, Indian Borage, Mint) were grown. 

 

3rd Prize 
Award $1,000 

Kuo Chuan 
Presbyterian Primary 
School 

Double - Pump Hydroponics 
Bryan Lee Choon Hoe, Teo 
Tze Shuen 

Project 

Summary 

We name our hydroponics set-up the “Double Pump” firstly because of the two pumps 

involved – the air and water pump. Secondly, the cycle of  flooding the top container 

and letting it drain over time is somewhat similar to the double circulation of the human 

circulatory system. Based on our research on hydroponics and Bryan’s first – hand 

experience with growing vegetables, we have made a modified system of hydroponics, 

to address the above mentioned problems of root rot and mosquitoes breeding 

commonly faced by hydroponics farmers. 

 

This project also allows HDB flat dwellers to grow plants in the comfort of their homes 

even  with limited space. We preferred not to use soil as these may invite unwanted 

pests and diseases. 

 

Another of the key features of our project is “convenience”. Keeping the water in a 

single container eliminates possible leakage from interconnects present in traditional 

hydroponics set-ups, and allow for simple changing and addition of water and nutrient 

solutions. 

 

Merit Award 
$500 

Corporation Primary 
School 

Waste Separator Bin 
Ng Li Yen, Jody Tng Jin Zi, 
Yap Zi Yu, Gong Haoyue 

Project 

Summary 

In the Waste Separator Bin, liquid is drained from food waste with the use of nets and a 

vaccum pipe attached to the bin. This helps to slow down the process of food 

decomposition and reduce bad smell and pests. As such, the Waste Separator Bin 

promotes a more hygienic and cleaner environment. 

 

The Waste Separator Bin would be placed in the common tray collection point in 

cafeterias and food courts, where people are to clear their own plates and return their 

food trays after eating. This would encourage people to exercise self-responsibility. At 

the same time, we also want to create the public awareness of food waste recycling and 

instill the public with the knowledge of recyclables and non-recyclables. 

 

Merit Award 
$500 

Kong Hwa School 
Investigate into effect of leaching 
of battery content on plant growth 

Peh Yong, Su Yee Mon, 
Peh Guan, Diana See, 
Odelia Koh Qi Han, Woo 
Jun Yi 

Project 

Summary 

The project strives to investigate into effect of chemicals leaching from dry cell batteries 

on plant growth. In Singapore there is no law that calls for special disposal for used 

batteries. Since there are chemicals present in batteries, there exist possibilities of 

impact on our environment if these chemicals leak from batteries. In this project, we 

strive to explore the effect of these chemical have plant growth and development. From 

our study, we aim to explore on feasibility of alternate management of these used 

batteries in productive fashion that does not/reduce presentation of any environmental 

hazard. 

Merit Award Lakeside Primary Carbon Poly@Lakeside Gladys Li JingWen, Jamie 



$500 School Tng Yan Ning, Keerthana 
Suresh, Kelly Choy Mun 
Yee 

Project 

Summary 

Students may have heard about climate change but may not know that they themselves 

could be contributing to the greenhouse gas emissions in the air through their daily 

habits. Our proposed project is to create an interactive game that will increase children’s 

understanding of their carbon footprint. This will help them to realize the impact of the 

little changes they can make in their daily lives for a “greener” environment.  

 

As the students make significant changes to their daily habits and shrink their carbon 

footprint substantially, they will be able to motivate their family members and friends to 

combat climate change. 

 

Encouragement 
Award $200 

Balestier Hill Primary 
School 

Mozzie Be Gone - Gel Air 
Refreshener 

Regine Wong, Marcos 
Jennifer Shannara Louise 
Enriquez, Kristin Sim 

Project 

Summary 

In this project, we have chosen to focus on protecting the environment around us from 

the danger of dengue mosquitoes. Nowadays, it is common for one to purchase anti-

mosquito patches in order to prevent bites from mosquitoes. However, these anti-

mosquito patches often last for not more than 8 hours. After which, we would need to 

replace with a new one if we want the effect to continue. After brainstorming, we felt that 

we could combine the function of an anti-mosquito patch with that one a gel refreshener 

which helps to diffuse a pleasant aroma to the physical environment. Apart from being 

able to diffuse a unique aroma that helps repel mosquitoes, it also gives the 

surroundings a pleasant smell that provides relief from negative feelings such as stress 

and sadness. Moreover, the gel refreshener is able to last more than 8 hours, 

depending on the amount of essential oil added and therefore reduces wastage. The 

ingredients that are used in the anti-mosquito gel refreshener are also natural, as 

opposed to those sold in the market, which means it is less harmful to the environment. 

We were also able to actualize the 3Rs, namely “Reduce, Reuse, Recycle” by making 

use of used glass bottles that could be easily found at homes. Through this project, we 

were able to learn more about the functions of natural herbs and plants, more 

specifically on citronella, that not only have the function repel mosquitoes, but also 

various other health benefits. It also provided the pupils an avenue to be creative and 

create an environmentally-friendly product that has practical uses. More importantly, this 

project is easy to design and implement. 

 

Encouragement 
Award $200 

Rivervale Primary 
School 

What ends, begins 

C. Ashwinshiva, Eunice 
Ong Shao En, Seva 
Manickam, Jerrica Khoo Jia 
Lin 

Project 

Summary 

Aims to encapsulate and exemplify the setup of “What ends, begins” learning station, at 

the “Butterfly Enclosure” in Rivervale Primary School on 14 February 2014. The 

“Butterfly Enclosure” was started primarily to nature and inspire pupils’ empathy, 

compassion and understanding for the butterflies and caterpillars, touching their hearts 

and minds in transformative ways while bringing Science alive meaningfully. 

 

Butterflies are diverse insects which play important roles in ecosystems, acting as 

pollinators, food sources and indicators of the ecosystem’s well-being. Predominantly, 

rapid urbanization as a result of men’s destruction of the natural habitat has resulted in 

the decline of many of the wildlife populations. Through the core miscreant, the 

optimistic hope of saving the butterfly population lingers. Inculcation of awareness, 

environmental care and population restoration can start from young to educate our 



young minds to play their parts to conserve the butterflies in order to save the butterfly 

population. 

 

The setup of the “Butterfly Enclosure” with a complementing “What ends, beings” 

learning station was inherently inaugurated to align with the objective hope to enhance 

the learning of butterfly survival and reproduction. Functioning as a learning station 

while integrating Science teaching and learning with Art, English and Social Emotional 

Learning, this whole-school projects aims to influence the young minds to acquire a 

concern on how own actions and those of others affect the insects through the study of 

the host plants of the various species of butterflies (Lime, Plain Tiger, Tawney Coster, 

Common Yellow and Common Mormon) understanding the challenges threatening the 

continuity of their kind and instilling a life-long concern for these insects in conserving 

and improving the quality of their survival in this menacing real world. 

 

Encouragement 
Award $200 

Si Ling Primary 
School 

Curtain Lamp from Recycled 
materials 

Nur Musfirah, Nur Eynarah, 
Nurfarisya Nadia, Nikish 
Shoben 

Project 

Summary 

The team proposed to make a curtain lamp using non – biodegradable products like 

plastic bottles to encourage pupils to recycle the use of non – biodegradable products. 

This projects not only teaches pupils the importance of recycling, it reinforces their 

understanding of the Science Conservation Curriculum. The making of curtain lamp also 

allows pupils to have fun and enrich their learning at the same time. 

 

We have noticed that most of the bottled mineral water sold in our school canteen 

ended up in the rubbish bins instead of the recycling bins. Our group felt that although 

the pupils in our school are aware of the importance of recycling, many are not 

motivated in doing so. Therefore, we have decided to come up with an innovative way 

of recycling the plastics bottles by making a flower curtain with LEDs. We hope this 

interesting project will spark everybody’s interest and encourage them to cultivate a 

good habit recycling. 

 

Encouragement 
Award $200 

Tao Nan School Wonders of Waste (WOW) 

Yap Ming Peng, Ilian Johan 
Aendenroomer, Brenden 
Lim Zhan Rui, Adrina Ang, 
Jonathan Ng Shi Han, 
Duncan Cho Siu Ming, 
Jovan Hsu 

Project 

Summary 

According to the statistics provided by the National Environment Agency, in 2013, 

796,000 tonnes of food waste was generated and the recycling rate for food was 13%. 

By recycling waste, money can be saved as landfills will not be utilized as much as it is 

being used now. In addition, it is the most expensive place to send waste to. 

Furthermore, food waste left in landfills break down and produce methane – a 

greenhouse gas 20 times more potent than CO2. 

 

It has been observed at home and in schools, there are 2 types of common food waste 

being produced. They include used cooking oil, fruit and vegetables peels. As such the 

team did some research and after several discussions, they decided to embark on a 

project to create new items from the fruit and vegetables scraps as well as the used 

cooking oil. Finally, after conducting the research, the pupils decided to attempt to make 

different types or detergent and soap from fruit, vegetables and oil waste. 

 

The team decided that they would make two main types of soap: 

 



 A liquid enzyme soap from the fruit and vegetables peels discarded by our 

canteen stall holders. 

 Soap from used cooking oil collected from a nearby hawker centre. 

 

After the soaps were made, samples of it were given to several classes in the schools to 

clean tables and cupboards in the classroom. This was part of the piloting phase during 

which the pupils adjusted the quantity of the water which was mixed into liquid enzyme 

soap to ensure it is effective as a detergent. Thereafter, the pupils realized that there 

were numerous insects such as mosquitoes in the classrooms so they conducted a 

second round of research on scents which repel insects and thus they concocted a 

liquid enzyme detergent which includes citronella to repel mosquitoes while the one with 

eucalyptus repels other kinds of insects like ants. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



(B) SECONDARY LEVEL 

Prizes School Title of Project Participants 

1st Prize Award 
$6,000 

Anglican High School 
Home - based Cat Litter from 
Unused Newspaper 

Maria Erika Glen Goh Gek 
Leng, Alexis Yeo Lay Ting, 
Trina Priscilla Ng, Jasmine 
Teo Theng, 

Project 

Summary 

According to Waste Statistics and Overall Recycling report published by National 

Environment Agency, about 1.261 million tonnes of paper waste was generated in 2013. 

However, only 0.68 million tonnes of paper waste was recycled which translates to a 

recycling rate of 54%. Paper waste comprises mainly of newspaper and cardboard and 

is traditionally collected by the rag-and-bone men, waste paper collectors and traders. 

These papers are sorted by type, baled or placed in containers usually to be exported 

overseas for recycling as there is no paper recycling mills and limited land for landfills in 

Singapore. 

Relying on overseas exports to recycle unused paper is not environmentally friendly and 

a non-sustainable option in the long run. This is due to the massive consumption of 

fossil fuels in transporting the papers overseas, which would aggravate the global 

warming situation at hand through carbon dioxide emissions. 

In western countries such as USA, Australia, New Zealand etc, post-consumer waste 

(short fibre) from newspaper is used to make into commercial cat litter due to its high 

absorbency and biodegradable nature. Hence, the recycling of newspapers presents 

itself as an environmentally-friendly and sustainable solution as paper wastage is cut 

down while reducing the impact on global warming. Besides this, repurposing the 

function of unused newspaper will raise its marketing value by converting “TRASH” into 

“CASH”. With more cat owners using cat litter to toilet train their cats, it will definitely 

push for a greater demand of cat litter. 

The key consideration for this project is to introduce a cost-effective and easy-to-make 

cat litter process for people with cats at home, schools, community, office or recycling 

company. We use deinking solutions such as Vanish whitener and bleach that can 

easily found in every household for our deinking process and simple equipments or 

tools such as blender and straw for pulping and molding of newspaper pellets. 

2nd Prize 
Award $4,000 

Hwa Chong 
Institution 

Activated carbon from sugarcane 
bagasse and its uses in water 
purification 

Winston Ng Cheng-Ann, 
Yap Kihan, Rhys Lie 

Project 

Summary 

Usable water resources are diminishing fast due to increasing world population and 

water pollution. Water pollution is a serious problem especially in developing countries, 

causing death and diseases. Activated carbon (AC) is widely used as adsorbents to 

purify water. However, commercially made activated carbon is usually created from 

bituminous or lignite coal, which are non-renewable resources, causing harm to Earth. 

In this study, we propose the use of sugarcane bagasse which is the fibrous remains of 

sugarcane after being crushed for consumption to make activated carbon. Sugarcane 

bagasse is a renewable resource and easily available, making it an eco-friendly starting 

material for the production of activated carbon. 

Activated carbon was produced from sugarcane bagasse using physical activation and 

chemical activation (using a base and an acid). 

By coating base activated carbon with silver nanoparticles synthesized from sugarcane 



bagasse extracts, the antibacterial properties of activated carbon was greatly enhanced,  

with the reduction of E.coli colonies being almost 100%. 

A prototype filter was constructed using physically activated carbon, base activated 

carbon coated with silver nanoparticles and sand. The filter was effective in removing 

both inorganic pollutants (iron(III), copper(II) and lead (II) ions), organic pollutant 

(methylene blue) and bacteria (E.coli). 

2nd Prize 
Award $4,000 

Hwa Chong 
Institution 

Green Synthesis of Zinc Oxide 
Nanoparticles for Water 
Purification 

Yong Jung Hahn , Ng Ding 
Xuan, Thung You Xuan, 

Project 

Summary 

Zinc oxide (ZnO) nanoparticles have extensive applications in water purification, such 

as removing arsenic from water. However, they are synthesized with a calcination 

process of 800◦C.  

This project reports the successful synthesis of ZnO nanoparticles using the extracts of 

coffee, tea, orange, mango, lime and kiwi peels, which act as surfactants, replacing 

calcination. UV-Vis and FT-IR spectroscopy tests were conducted to confirm their 

presence. 

ZnO nanoparticles were found to reduce the concentration of crystal violet dye, and can 

also inhibit bacterial growth of Staphylococcus epidermidis and Escherichia coli to a 

larger extent than 10% bleach. 

3rd Prize 
Award $2,000 

River Valley High 
School 

Contraption for Mangrove Saplings 
Shariel Leong, Vicky Liu 
YanLing,, Rachel Lim Si 
Xuan, Wang Jiao 

Project 

Summary 

Mangroves are depleting in numbers and area in the recent areas and efforts to 

rehabilitate and restore them have not been very successful due to the high rate of 

propagules and saplings being unable to establish in the harsh conditions of the 

environment. 

In order to help in the restoration efforts of mangroves, we have come up with the novel 

idea of contraptions to help these mangrove saplings and propagules establish in the 

harsh conditions of the wetlands. Plant protectors are not something new to an 

experienced gardener, so we have adapted the idea to suit the conditions of the 

mangrove. 

Revolving around the main idea of preventing the saplings from being washed away, 

anchorage and providing structural support to the plant are key things that can be 

demonstrated in the design of our contraptions. 

Through this experiment, we aim to help in the conservation efforts of mangroves not 

just in Singapore, but for these prototypes to be further refined and developed into a 

universal help in the restoration efforts of mangroves. 

 

 

 

 

 



Merit Award 
$1,000 

Hwa Chong 
Institution 

Extraction and Removal of Heavy 
Metals from Incinerated Bottom 
Ash (IBA) 

Ong Wei Sern, Nicholas 
Lim Jing Wei, Joel Hong 
Jun Han 

Project 

Summary 

Incinerator Bottom Ash (IBA) is generated from incinerating waste, which is then 

dumped in the Semakau Landfill. However, the Semakau Landfill has a projected 

lifespan of 2045. To address this issue, our group aims to make IBA safe enough to be 

utilized in the making of secondary aggregates such as concrete by removing 

hazardous heavy metal ions from the IBA through the use of the Pressurized Hot 

Water Extraction (PHWE) procedure. 

PHWE is a feasible green solvent extraction method as it utilizes pressurized water at 

elevated temperature and controlled pressured conditions. PHWE has been used to 

extract organic contaminants from foodstuff for food safety analysis. However the use 

of it to remove metal ions from IBA has not been extensively studied. Hence, this study 

investigates the use of the PHWE to extract and remove heavy metal ions (copper(II) 

and lead(II) ions) from IBA. The effect of temperature and solvent on the concentration 

of heavy metal ions extracted by the PHWE procedure was studied. The amount of 

metal ions leached out by PHWE was compared with Toxicity Characteristic Leaching 

Procedure (TCLP), which is the federal ash sample extraction method for chemical 

analysis of the toxicity content. 

PHWE is more effective than TCLP in extracting both heavy metal ions from IBA. 

When water is used as solvent in PHWE, increase in temperature increases the 

concentration of metal ions in the leachate. However, when acetic acid is used as a 

solvent in PHWE, increase in temperature decreases the concentration of metal ions in 

the leachate. 

PHWE using water as a solvent at 100°C is  recommended to be the suitable condition 

for the extraction of heavy metal ions from IBA considering the efficiency of extraction, 

energy consumption and its impact on the environment. 

Merit Award 
$1,000 

Hwa Chong 
Institution 

Biodegradation of Plastics using 
Microorganisms 

Teng Nam Thian, Ethan 
Cheng Zhen Jie, Wang 
Jun Hao 

Project 

Summary 

Plastics are widely used in the medical and manufacturing sectors. High usage of non-

biodegradable plastics results in problems associated with their disposal. According to 

the Waste Statistics and Recycling Rate 2013 obtained from the National Environment 

Agency, Singapore, 832 200 tonnes of plastic wastes were generated, out of which 

only 11% was recycled. Non-biodegradable plastics are either incinerated or placed in 

landfills.  

Incineration releases toxic gases which pollute the environment when wastes are burnt 

at very high temperatures. The offshore Semaka landfill in Singapore will reach its 

maximum capacity one day. Thus a more sustainable solution to the problem of waste 

disposal today would be to use biodegradable plastics such as polyhydroxybutyrate 

and corn plastic. This project investigates the biodegradation of these plastics  by the 

bacteria Bacillus subtilis, Pseudomonas putida and Pseudomonas fluorescens. In the 

test set-up, bacteria were grown in 0.1% peptone medium and mineral salt medium in 

the presence of the plastics. No plastic was placed in the control set-up. The plastic 

acted as the main carbon and energy source for growth of bacteria. All three bacteria 

showed higher growth rates in the presence of polyhydroxybutyrate and corn plastic, 

as measured by the number of colony forming units of bacteria. This suggested that 

they secreted enzymes to break down the polymer to simpler substances to be used 

as a substrate for respiration. In addition, there was a higher rate of evolution of carbon 



dioxide from the bacteria in the presence of the plastic, strongly suggesting that 

degradation of plastic has occurred. The findings of this project have significant 

implications. Degradation of these plastics by bacteria would reduce the need for 

incineration and landfills, and provides a sustainable solution to the problem of plastic 

waste disposal. Since bacteria ar able to grow on inexpensive substrates for its source 

of nitrogen, they would represent ideal organisms in biodegradation of plastics. 

Moreover, the process is relatively fast and environmentally friendly. As further work, a 

mixture of the three species of bacteria can be added to plastic to observe possible 

synergistic effects in plastics degeradation. The bacteria can be immobilized in calcium 

alginate and the beads added to the plastics wastes to determine the rate of plastics 

degradation by immobilized bacteria. 

Commendation 
Award $500 

Hai Sing Catholic 
School 

Greensaver 
Harel Yee Li Ren, Kenny 
Fong Koi Yin, Rubin Tan 
Thye Shen 

Project 

Summary 

Our aims to save electricity in homes through intelligent monitoring of the environment 

to determine the way rooms should be cooled. 

Many times, people use the air –conditioning unnecessarily when in fact, a fan is 

sufficient to keep you cool. This results in unnecessary wastage of electricity. Natural 

wind can be cooling but it is unpredictable and ever – changing. Hence people 

normally leave their fans switched on at full-blast, even when there is natural wind. 

They find it troublesome to have to constantly adjust the speed of  the fan. 

Our Greensaver project makes intelligent recommendations on whether to use the air-

conditioner, fan or maybe even no cooling device at all, depending on the environment. 

It does this by measuring factors that affects the level of comfort in a room such as the 

temperature, humidity and wind speed. Users will have the best of both worlds – a 

comfortable environment and lower energy bills. 

We added a Smartfan component of Greensaver to further help save electricity. When 

the natural wind is strong, the Smartfan will automatically speed up. This saves 

electricity by taking advantage of natural wind instead of relying solely on the electric 

fan. 

Commendation 
Award $500 

Raffles Girls' 
School (Secondary) 

Track My Water 

Rachyl Tan Syn Yee, 
Joanne Nai Min-Er,  
Amarinda Tan Ying Shan, 
Zenn Wong Shi Hui 

Project 
Summary 

Singapore faces issues with water security and our Four National Taps may not be 
reliable enough in times of a drought or a severe prolonged dry spell, which have 
already been proven to be a very recent problem. Can you recall when was the last 
time Singapore was under a dry spell? It was all over the news, making  headlines, 
“Singapore experiencing record dry spell”. As more days passed with no sign of rain, 
people started to feel uneasy. Minister for the Environment and Water Resources 
Doctor Vivian Balakrishnan had to step up to and assure the people that Singapore 
has enough resources to pull through the drought, but as a precautionary measure, 
Singaporeans should still make a conscious effort to conserve water. With climate 
change and the unpredictable nature of atmospheric occurrences, we believe that 
action should be taken now to provide infrastructure to alternative sources of water. 
 
We propose to build an app, named Water Tracker, for use across various operating 
systems. It aims to empower Singaporeans to be proactive in managing their water 
usage through logging their daily water usage while also providing suggestions to 
reduce water usage. 
 
We also propose a rainwater harvesting system. We designed a updated  water  



harvesting features  for private housing to fully maximize all capabilities of the system.  
 

Encouragement  
Award $200 

Greendale 
Secondary School 

To investigate the effectiveness of 
orange peels in the removal of 
lead(II) ions in aqueous solutions 

Darrell Tan Hong Jun, 
Gerald Chua Jing Le, 
Denise Huong Yun Hui, 
Coen Chua Hui Yu 

Project 
Summary 

In this experiment, we aim to remove heavy metal ions (PB²+) using orange peels that 

are  air-dried and grinded. We experimented using four solutions, two with 100cm₃ of 

lead(II) nitrate solution without orange peels and two with 100cm₃ of lead(II) nitrate 
solution with 20g of air-dried, grinded orange peels. Adsorption is to take place in the 
solutions with Orange peels for about 12hours, mixture is filtered.  15cm₃ of potassium 
iodide is then added to filtrate. Mass of precipitate produced is then measured and 
compared. We concluded that there is a 14.3% decrease of  Pb²+ ions  in the solutions 
with the orange peels due to the adsorption of the orange peels. In conclusion, orange 
peels can remove heavy ions (PB²+), and it is less expensive than conventional 
methods. 
 

Encouragement  
Award $200 

Nanyang Girls' High 
School 

Eco Friendly Golf Ball Core 
Gisele Pang Geok Yong, 
Wong Yong Tong, Chong 
Wan Yi, Chu Jie Ting 

Project 
Summary 

The main focus of this project is to replace the core of the golf ball by using eco-
friendly rubber balls. The group felt that golf ball litter has been increasing as golf balls 
take about a thousand years to decompose. We realized that the core of the golf ball 
not only slows down the rate of decomposition, but also release dangerous amount of 
zinc during decomposition. By replacing the golf ball core to an eco- friendly rubber 
ball, the golf ball would not affect the environment during decomposition. 
 

Encouragement  
Award $200 

Nan Hua High 
School 

Mr Glowing Bacterium 
Tean WeiJun, Lei Yu Xiao, 
Elizabeth Chin, Viviane Ng 
Si Jie, Vivian Li Yan-Lang 

Project 
Summary 

With the aim to find out what is the sensitivity of the transformed bacteria towards 
different levels of pollutants we prepared a few petri dishes of agar containing E. coli 
that has been inserted with the glowing gene.  The main objective of this experiment 
was to try to create a biosensor to detect water pollution. Since bacteria are 
widespread in the world and extremely sensitive to their external environment, they 
make an excellent subject for our experiment. 
 
After transformation, if  the pollutant, lead ions, is present then this transgenic bacteria 
cells will die and the fluorescence will stop emitting and thus alerting us of the 
presence of this pollutant. In this case, the pollutant used was lead (II) nitrate solution 
and the recombinant plasmid we inserted into bacteria was pGreen (E. coli plasmid 
with green fluorescent protein), used to indicate when the presence of lead altered the 
survivability of the transformed E. coli cells. We then used a multimeter to measure the 
potential difference which correlates to the intensity of the fluorescence emitted by the 
transformed bacteria. We also determined the sensitivity of the transformed E. Coli. 
 

Encouragement  
Award $200 

Raffles Girls' 
School 

Converting waste heat energy 
from laptops to electrical energy to 
charge mobile phones 

Kimberly Tan, Elena Lee 
Ruo Xi, Sheryl Ang, Teng 
Chu Yu 

Project 
Summary 

This issue is extremely significant, because with the increase in the usage of laptops, 
comes an increase in the amount of electricity that we use everyday. This would then 
increase our carbon footprint as well as our electricity bills, affecting both man and the 
environment negatively. 
 
A cause of this problem would be that schools in Singapore are encouraging  students 
to use laptops for study purposes, hence increasing both the amount of energy wasted 
as heat from laptop and the electrical energy needed, for example to charge the 
laptops. This further contributes to the problem by increasing students’ carbon footprint 
and the wastage of energy. 
 



To solve this problem, we purpose using the Seedbeck effect in thermoelectric 
generators to convert waste heat energy from laptops in electrical energy that can be 
used for other purposes such as the charging of a small device. Our  prototype uses 
the underside of the laptop as the hot side of the thermoelectric generator and an ice 
pack and heat sink for the cold side. This temperature difference would result in an 
electrical current that can be used to charge a small device. 
 

Encouragement  
Award $200 

Raffles Institution 
(Secondary) 

Keeping Heat Out The Natural 
Way: A Comparative Study 
Between Sugarcane Fibre, Lalang 
Fibre and Conventional Insulators 

Caleb Ang Si Kai, Angus 
Yip Chit Ting, Iain Lin Jian 
Hern, Justin Cheng Linzhe 

Project 
Summary 

In recent years, global warming has become increasingly problematic, leading to the 
use of cooling measures which ironically often contribute to global warming. To reduce 
use, thermal insulators can be used, specifically those made of natural fibres that are 
abundant. Thus, this study aims to find out whether sugarcane or lalang fibre have 
good thermal insulating properties, and which acts as a better thermal insulator. Soft 
sugarcane and whole lalang leaves were washed to remove residues, and then 
manually cut to a maximum length of approximately 2 cm. Following this they were 
blended and mixed with biodegradable glue before drying. The achieved boards were 
tested as thermal insulators for ten 2 minutes intervals along with glass and cardboard 
boards. Temperature readings for sugarcane were consistently lower then other 
materials, showing that sugarcane fibre is the most effective thermal insulator. 
 

Encouragement  
Award $200 

Woodlands 
Secondary School 

Gaia Saviours - An Environment 
Educational Board Game 

Gurpreet Kaur Dhaliwal, 
Ang Ee Jin, Zou ZiHan, 
Nuvum 'Maivah bte 
Kammavudin, Jaasmeet 
Singh 

Project 
Summary 

Education is one of the most effective tools that can be used to disseminate 
information and create awareness about the importance of the conservation of our 
natural environment. It is important for the younger generations to be educated on 
environmental conservation so they can do their part and developed into matured 
adults who are eco-conscious. 
 
Education can be combined with game to drive effective learning. Properly designed 
team-based board games can be valuable learning tools which promotes active 
learning and critical thinking. Games create a learning environment which is engaging 
and non-threatening, yet competitive. They help to inspire learning and encourage 
communication and collaboration (Treher,2011). 
 
In our project, an environmental education game prototype, “Gaia Saviours” was 
designed consisting of a game board, specially designed counters, question and action 
cards. The boxes on the game board are arranged in the shape of a heart to symbolize 
love for the environment. The  four checkpoints, the Sun, the Tree, the Animal, and the 
Man which are arranged in a clockwise position and interconnected represent the 
closely-knitted relationship among the organisms and the importance of sustaining all 
species to maintain a stable and balanced ecosystem. 
 
The questions cards were divided into 5 categories namely  Wildlife conservation, 
Waste management, Global warming, Pollution and Energy Conservation. A total of 30 
questions were crafted, 6 questions from each category. They serves as a learning  
platform for students playing the game to build their knowledge on environmental facts 
as well as to raise their awareness of environmental issues. 
 

 

 

 



Encouragement  
Award $200 

Yishun Town 
Secondary School 

Rooftop Aquaponic Farm 

Ruqaiah bte Ghazali, 
Hannah Insyirah Bte 
Mohd Yani, Edmund Tan 
Sze Harng 

Project 
Summary 

This project aims at creating a prototype dual-level combined vegetables and fish farm 
on a rooftop. Organic vegetables are planted above the fish farm, thus, save 50% or 
space. The continual exchange  of water between the fish farm and the planter 
provides the vegetables with nutrients (from the fish dropping) while the root system of 
the plant purifies the water by absorbing the toxic substances such as nitrates 
(converted) from the fish dropping), thus constantly maintaining the good quality of 
water in the fish farm. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



(C) JUNIOR COLLEGES / INSTITUTE OF TECHNICAL EDUCATION 

Prizes School Title of Project Participant 

1st prize 
$8,000 with 1 
mth work 
attachment to 
BP Singapore 

ITE College West Reptile Egg Incubator Ng Jun Hui, Tan Kah Wee 

Project 

Summary 

Our project team visited the Singapore Zoo in July 2012 to assess the situation. The 
team discovered that the formation of moulds was the result of water traps in the 
containers containing the reptile eggs during incubation. Compounding the problem, 
the old incubators had poor ventilation system. Here, the zoo keepers had to open the 
doors of the incubators to ventilate the system, once, every week. This proved too 
tedious and impractical. Furthermore, the containers containing the reptile eggs could 
not be seen from the outside of the incubator rendering it difficult to monitor the 
conditions of the eggs. Thereafter, the project team was tasked with the job to 
construct an incubator with a better system in order to overcome these problems. The 
objective of this project was therefore to increase the hatch rate of reptile eggs during 
incubation by improving the incubator system. The project team came out with a 
comprehensive strategy to overcome the problems by incorporating the following 
design considerations: temperature, humidity, ventilation, air-circulation, incubation 
medium, process capacity and a good monitoring system. The reptile egg incubator 
was built using a discarded chiller. Technical skills are not only relevant in the 
manufacturing industry only, however, this project gave the students the opportunity to 
interface their technical skills with nature and to instil in them the importance and the 
sense of nature conservation and sustainable environmental development. One unique 
feature of the incubator is the automatic air-exchanger system that facilitates 
ventilation once every four hours. The water-trap problem was also resolved by drilling 
small holes on the cover of each container to draw out excess moisture. Monitoring 
was made easy as the containers in the incubator could be viewed from the outside 
and that each container had a hygro-thermometer. The project was funded and paid 
for by Wildlife Reserve Singapore (WRS). The approved budget was $5,385 and the 
amount spent for the project was $4,557.05 and hence, no additional funds was 
required because of financial prudence and our due diligence.  
 

2nd Prize 
$5,000 

ITE College West Vegetable Washing System 
Aaron Lim Zhe Yee, David 
Chong Teik Wai, Jeremy 
Ho See Ying 

Project 

Summary 

The zookeepers spent about 5 to 6 hours a day washing vegetables as they have to 
wash about 20 baskets of vegetables daily. Each basket is about 100 cm x 50 cm x 50 
cm in height, approximately 200 kg of vegetables. 

The students and staff from ITE College West (Mechatronics Engineering Department) 
designed an Eco-washing system to wash vegetables and fruits using less manpower, 
and at the same time incorporating a filtration system thus recycling the water. The 
water is change after 10 washes, saving approximately 30 m

3
 (30000 litres) of water as 

the old system used by the zoo drained away the water after every wash. 

Our innovative solution is to use 3 PVC containers (tanks), one large, 2 m x 1.25 m x 
0.5 m – 1.25 m

3
 (1250 litres) and two small ones, 1.25 m x 1 m x 0.4 m -  0.75 m

3
 (750 

litres) containers. The large tank is mounted on top of an aluminium profile structure 
with the 2 smaller ones at the bottom. All 3 containers are filled with water. There are 2 
pump outlets which will be pumping out water and air bubbles are situated at the 2 
corners of the top tank. 

The aerated water will create a turbulence that will separate the leaves of the 
vegetables while the air bubbles (supply by an air pump as shown in Fig.4) in the water 
will help to get the dirt off the leaves, automatically washing them clean. The water will 
then flow into the overflow serrated funneL into the filters at the bottom tank where the 
water are filtered and pumped back up to the top tank through the 2 submersible 
pumps located at the corner of each of the lower tank. The cycle repeats itself. 



Our Vegetable Washing System saves water, manpower and time. our vegetable 
washing system saves 994625 litres of water per and 1460 manhours per year.  

Our idea of designing an eco-vegetable washing system where water can be recycled 
can also be used in the restaurant business where tons of vegetables need to be 
washed daily. 

 

3rd Prize 
$3,000 

NUS High School 
of Math and 
Science 

Optimizing Power Plant 
Performance through the 
Development of a Novel 
Thermoelectric Material and 
Designing a Module for Effective 
Waste Heat Recovery 

Jonathan Angga 
Dharmawan Jie, Manish 
Reddy Vuyyuru, Mark Lee 
Wei Bin 

Project 

Summary 

Inefficiencies stemming from waste heat are universal and unavoidable. More than 
two-thirds of the energy from primary sources like oil and gas utilized worldwide today 
is lost through waste heat. Thermoelectric materials play a key role in overcoming this 
challenge, being the most efficient means of solid-state waste heat recovery. 
 
What prevents the widespread adoption of materials for waste heat recovery are 
concerns regarding the detrimental effects to the environment and maintenance costs 
(thermal degradation). These concerns are, however, exclusive to a particular class of 
thermoelectrics – heavy-metal alloys. Seeking an alternative, we instead looked to 
ceramic-oxide based thermoelectric materials as they don’t present such concerns. 
Instead, their drawback would be their lower performance. 
 
Our project entails 3 portions: 
 

1. Improving the performance of a commercially available ceramic-oxide class 
material. Calcium Cobaltite (CCO) by doping with Strontium (Sr).  

2. Developing thermoelectric modules employing the novel thermoelectric 
material in collaboration with a local energy company and experimentally 
verified the proposed engineering solution’s viability by means of a prototype 

3. Deriving and experimentally verifying a novel mathematical model from local-
equilibrium thermody namics for prediction of thermoelectric module’s power 
output as a function of intrinsic parameters. This is to make the figure of merit 
(material science concept) more relatable to the industry, who are interested 
mainly in the power output. 

 

Merit Award 
$1,000 

ITE College Central Fusing Plastic 

Dorcas Liau Mei Jun, 
Khairui Anwar Bin Mohd 
Zaperi, Nazif Zafi Ali 
Hussein, Jacqueline See, 
Muhd Khairul Irzwan Bin 
Rosli, Muhammad Isnin 
Bin Abdullah 

Project 

Summary 

Fusing plastic is a green initiative by the Mariners’ club of Institute Technical of 
Education (College Central). Our principle is to reduce the waste of plastics by 
putting them into a good use. We are brave to venture into the ways to recycle 
plastics as we consider them to be “nemesis” of Mother Nature. 
 
We aim to cultivate a pro-recycling culture within the local community. The technique 
we applied is made simple so that the majority will benefit from recycling. If a person 
could prevent 2 plastics from harming Earth a day, imagine what a thousand could do 
and what that number can achieve in a year. 
 
We have the upper hand in the majority’s interest as the technique we use does not 
require industrial machines unlike the current industry. The mentioned technique to 
fuse plastics only involves ironing and cutting. The main medium of fusion is heat, 
after exploring various mediums, we realized that ironing is the ideal method. Briefly, 



the process involves laying pieces of pre-cut plastics sandwich between parchment 
papers followed by ironing then cutting the now fused plastic into the desired shape. 
 

Merit Award 
$1,000 

ITE College West Eco Vehicle Alternator 

Sherwin Beh Swee Yang, 
Azlyiana bte Mad Azmi, 
Nurainah Binte Mohd 
Hairull, Husnul Khobeer 
bin Hasnullah, Ang Pheng 
Siang, Norlyne Joshua M. 
Gagarin JR. 

Project 

Summary 

With the intense growth of the transportation system, the emission of harmful gasses 
is ever increasing. By improving the vehicle system we can reduce or eliminate the 
harmful emission that has been produced and we can help to save mother earth. 
 
The function of the alternator is to recharge the battery and it consist of three main 
components the rotor assembly and stator, diodes. Our team’s innovation is simple: 
remove the alternator rotor field coil and replaces it with a permanent magnet into the 
rotor. 
 
With this new idea, the eco vehicle alternator that is exposed to the environment we 
will help to reduce emission. This is made possible by a simple and easy on vehicle 
alternator. 
 

Merit Award 
$1,000 

ITE College West 
Low cost, light weight, portable, 
Powered N95 Respirator 

Teo Jen Kiat, Tee Zee Aik 

Project 

Summary 

As our weather become more erratic and more extreme, summer become hotter, dry 
season become drier. Hence, peat fire or forest fire becomes more common. 
Especially in places where land is huge, peat fire may turn into a disaster. 
 
Our project here is help the fire-fighters to protect from the air pollution their while 
putting off the fire. Those available in the market are passive type which require lung 
to work harder to pull the air through. In this way, the fire-fighter body had to take 
extra toil and this might reduce their work effectiveness, the powered air respirator 
available in the market is very expensive.  So we design a powered portable simple 
active air respirator that provides fresh air to them. 
 
Air is suck in by a centrifugal fan through N95 filter material. It is then linked to face 
mask and supply fresh air to the person. A Lithium polymer battery is used as a 
power source as it is light weight. A 12V 1 AH battery can supply power for 3.3 hours 
of usage in 1 charge. A 12V 2 AH is also possible to be used for 6.6 hours usage. 
Filter is easy to be replaced and the equipment is secured to the arm by a belt. This 
equipment can be easily folded into a bag. 
 
We hope that this system can be an efficient and economical tool to help the fire 
fighters to put off peat fires. Also this powered respirator can be used by elderly or 
children who does not have a powerful lung whenever they need to travel in open 
space. We hope this can reduce respiratory related illness in the haze period and in 
the long run. 
 

Merit Award 
$1,000 

ITE College West Wormery System 

Nur Hadi B Junaidi, 
NasrulNizam Bin Ahmad, 
Mohamad Khairul Anwar 
Bin Mohamad SA'AD, Goh 
Kwan Wen, Aaron Teo Jun 
Kim 

Project 

Summary 

The objective of this project was to build a wormery system to recycle kitchen wastes, 
that is, turning kitchen wastes into nutrient-rich worm castings and concentrated liquid 
fertiliser called the worm tea.  
 
The question is what is a wormery? A wormery is a very simple, environmentally 



friendly but highly effective method of turning dead organic matter such as cooked and 
uncooked food and kitchen wastes into high quality worm cast compost or nutritious 
liquid feed called leachate or worm tea. This compost or worm tea can be used in the 
garden or potted plants. Worm compost produced by wormeries is often referred to as 
‘black gold’ as it is really the best and most nutrient rich one can get. A wormery is 
therefore an excellent method of obtaining this ‘black gold’ worm compost as well as 
reducing the amount of waste going to landfill at the same time. 
 
The project team started constructing the Happy Wormery System on January 2014. 
The project was completed on 10 July 2014. The wormery system has been effective 
in producing worm castings and worm tea. The worm castings could be used for seed 
raising and potted plants and together with the garden compost to plant vegetable. 
Worm tea could be used as liquid fertilizer as well as organic pesticides. 
 

Merit Award 
$1,000 

NUS High School 
of Math and 
Science 

Exploring the feasibility of using 
Thais gradata as a bioindicator for 
heavy metals to monitor 
environmental pollutants 

Lim Seok Hwan, Yapp 
Jiann Guo, Loh De Rong 

Project 

Summary 

Rapid development and industrialization have invariably been brought up as an 
anthropogenic cause for pollution such as the release of heavy metals into the 
environment, especially in a developed country like Singapore. Despit strict legislation 
such as the Sewerage and Drainage Act 1999 governing the discharge of industrial 
effluents, we still need a systematic and comprehensive pollution monitoring 
programme to ensure that pollutants fall within environmentally safe limit. Existing 
methods such as chemical analyses or bioindication to test for the health of the habitat 
are laborious and time-consuming, hence a more efficient approach is explored in our 
experiment. 
 
Thais gradata, being abundant and widely distributed in nature as well as its sensitivity 
to xenobiotics show that they are suitable bioindicators for such pollution. Of particular 
interest is Copper (Cu), which is one of the most common and toxic heavy metals 
present in the environment (Goh, 1997). As heavy metals are not biodegradable and 
persistent in the environment, it is important that some of the mangrove species are 
employed to determine their feasibility in monitoring pollution in such mangrove areas. 
Analyses using a suite of behavioral, physiological, and biochemical indices further 
supports T. gradate as a suitable organism for biomonitoring purposes. The various 
indices were investigated by simulating acute and chronic conditions that closely 
reflect the upper and lower tolerance limits determining species survival and therein 
extrapolation to habitat integrity. 
 
In our experiment, T. gradata were collected, submerged into different concentrations 
of Cu and eventually tested with various methods to test for the effect of the heavy 
metal on them. Behavioural analysis have shown that those subjected to higher Cu 
concentration tend to undergo passive survivals while those subjected to lower Cu 
concentration tend to undergo active survivals.  
 
The utilization of T. gradate as a bioindicator for heavy metals such as Cu is proven 
feasible to monitor environmental pollutants as they have shown evidences of stress 
when subjected to either a higher concentration of Cu or for a longer period of time. It 
can thus facilitate the need call for the regulation of water quality with respect to the 
health of the environment the organism lives in. nevertheless, more in-depth research 
of T. gradate can be done, such as other biochemical tests to further justify its 
suitability as a bioindicator. Effects of other heavy metals including zinc and cadmium 
can also be tested on the organism. 

 

 

 

 



Commendation  
Award $500 

Anglo - Chinese 
School 
(Independent) 

Analyzing effectiveness of 
extracted chitosan (from 
crustacean shells) as heavy metal 
bioremediating agents 

Darrel Tan Egk Jian 

Project 

Summary 

Heavy metal pollution of water has resulted in devastating effects on both health and 
agriculture in rural areas. With no current widespread means to bioremediate water in 
these regions, this study seeks to suggest extraction of chitin and chitosan from prawn 
shells to produce an accessible and affordable heavy metal adsorption agent. 
 
Chitosan and chitin are good adsorption agents due to the presence of many ligands 
down the chain, allowing it to coordinate with metal ions. Chitin and chitosan can be 
extracted from prawn shells by a 3 step method. Firstly, the prawn shells are 
deproteinized by alkali, then demineralized by acid treatment, producing chitin. Further 
heterogeneous deacetylation of chitin, done by heating it with concentrated alkali, 
produces chitosan. Due to the dangers associated with heating concentrated alkalis, 
this study also suggests an alternative low temperature deacetylation method. Hence, 
the research question is: Comparing the effectiveness of extracted chitin and chitosan 
(heterogeneous deacetylated) from prawn shells as an adsorption agent of Copper(II), 
Nickel(II) and Cobalt(II) heavy metal ions. This study will compare extracted chitin, 
extracted chitosan (high temperature) and extracted chitosan (r.t.p.) with pure chitosan 
as a control. 
 
The biopolymers are added to the metal solutions The initial and equilibrium 
concentrations are found by UV-Vis analysis to derive the adsorption capacity of the 
biopolymers. Degree of Deacetylation of the chitosan samples are derived by 
potentiometric titrations and finding the two key inflexion points. 
 
The results showed pure chitosan to be the best adsorption agent, followed by 
extracted chitosan (high temperature), extracted chitosan (r.t.p.) and finally extracted 
chitin. This is substantiated by the derived %DD. Hence, chitosan is found to be the 
superior adsorption agent, and temperature crucial to deacetylation kinetics. 

 

Commendation 
Award $500 

Anglo - Chinese 
School 
(Independent) 

An Investigation on increasing 
the protein content of Rice grains 
using Nitrogen Fixing 
Bradyrhizobium bacteria from 
Peanut root nodules 

Low Zi An 

Project 

Summary 

Rice is known as being high in carbohydrate content, while having little or no protein 
content. This project attempts to introduce a natural (artificial fertilizer-free) way for 
Rice plants to attain nitrates from Nitrogen-Fixing Bradyrhizobium bacteria obtained 
from Peanut root nodules applied on their roots at an early developmental stage to 
achieve 2 important aims: 
 

1) To increase protein content of Rice grains 
2) To create a natural fertilizer based on nitrate production using Bradyrhizobium 

The results suggest that Bradyrhizobium can be used in the field to increase protein 
content of Rice grains as natural fertilizer and solve protein-energy malnutrition. 
 

Commendation 
Award $500 

Anglo - Chinese 
School 
(Independent) 

An Investigation on use of human 
hair as a cation exchange resin 
for the treatment of heavy metal 
contaminated water 

Ronit Banerjee, Nguyen 
Manh Du 

Project 

Summary 

Globally, there are nearly 1 billion people without access to clean drinking water. Of 
these 1 billion people, it is estimated that 80% have access to water, however the 
water is contaminated. One of the major and most deadly contaminants of water are 
heavy metals. Heavy metals accumulate in the body and lead to bio-toxicity, which 
results in the development of tumours and disease such as Alzheimer’s and autism. 
Effective purification techniques such as distillation and reverse osmosis are very 
expensive, whereas cheaper alternatives such as sand filters are unable to remove 
dissolved heavy metals. 



 
Human hair is environmentally friendly, renewable and available in all most remote 
human inhabited regions. Its insolubility in water, electron rich structure and wide 
availability make it an ideal bio-sorbent to remove heavy metals. 
 
In this research project, we investigated the application of human hair as an ion-
exchange resin for the adsorption of heavy metal cations. We studied the treatment of 
hair and how the structure of hair and chemical modifications can affect the adsorption 
capacity of the hair. We then conducted time study, finding the adsorption capacity of 
the human hair towards different heavy metal ions in one-ion systems. The result of the 
experiment is combined with saturation study to find the numerical value of equilibrium 
constant for adsorption reactions towards specific heavy metal ions. 
 

Commendation 
Award $500 

ITE College West Food Waste Fluid Separator 
Ng Shi Hui, Kee Lek Han, 
Calvin Goh Aik Sze, Koh 
Hong Wei 

Project 

Summary 

Often in food outlets or during food catering, waste food including solid, fluid and gravy 
are poured together into plastic bags. The fluid adds to the overall weight where the 
elderly cleaners have to handle and also increases the risk of leakage which would 
mess up the place. 
 
Our project, Food Waste Fluid Separator has the function of separating the fluid from 
the solid waste. There are 2 collector bins in this project that separating the fluid from 
the solid waste food and fluid. When the moist or wet food waste is poured into the 
inlet of this bin, the fluid of waste food is drained into a sewage or bin below. 
 
This leaves a dryer and lighter solid food waste in inlet. When the food inlet is closed, 
the solid food waste in the inlet will drop into the waste food bin below. The lighter solid 
food waste is less messy and easier to dispose. This project is designed to allow user 
to segregate the fluid from the solid waste in few simple steps. As it doesn’t involve 
complicated mechanical structure or electrical circuits, maintenance is almost not 
required and it can be mobilized to any location. Alternatively, the separator unit can be 
integrated to a trolley with shelves for plates and bowls as a replacement to the 
existing trolley used by the cleaner since not all are self-returning the trays after use. 
 
In conclusion, this project simplifies the job of cleaner and can effectively improve the 
cleanliness of food waste disposal. 
 

Encouragement 
Award $200 

ITE College West Showering Reminder 
Gay Bing Shuen, Dawami 
Fatimah Raiza Ngallih 

Project 

Summary 

It is often notice that some family members have the bad habits of wasting a lot of 
water during showering. Research shows who a person will “satisfaction” of 
showering by taking longer time of showering by pouring water on the body. A lot of 
water just go wasted into the drain. It is an example of bad water showering habit.  
 
Our suggested idea is to design a device that would remind the users during 
showering that he/she has exceeded the average amount of water use instantly. 
 
The objectives of doing this project are; 

o - To remind user not to waste water unnecessarily 
o - To cultivate good showering habit. 
o - Save water 

 
The device uses simple electronic components to fabricate, therefore it is cheap. 
It is very easy to install in any bathroom, it does not require a special tools of 
plumbing knowledge for installation.  
It provides only sound (buzzer sound) to remind user, however, it does not turn off 
the water, the irritating buzzer sound will force user to cut down the showering time. 
 

 



Encouragement 
Award $200 

ITE College West 
Harvest Today's Rainwater for 
Tomorrow 

Tan Jin Hui, Wong Yong 
Zhi, Ee Zhi Hao 

Project 

Summary 

Our team’s motivation for this project comes from something we face commonly in 

daily life. Rainwater is abundant during the rainy season, but more can be done to 

make good use of it. As such, we are proposing a solution that stores rainwater for 

future use, such as generating electricity or industrial washing.   

In recent times, high rise buildings like HDB flats, offices and schools have also started 
becoming more eco-friendly by incorporating solar panels to harness solar energy for 
electricity generation. This inspired our team to use solar panels as a catchment 
surface that channels rainwater into a water tank, feeding a micro hydro generator that 
generates electricity for future use. 
 
Our target users would be high rise buildings i.e. HDB flats with solar panels fitted on 
roof tops. This concept may also reach out to residents staying in landed property who 
have their own solar panels installed on their roofs. 
 

Encouragement 
Award $200 

ITE College East 
Safety Glasses / Shields from 
Recycled Soft Drinks PET Bottles 

Mohamad Zulkifli B 
Rahmat, Sim Kean Chuan, 
Muhammad Fairuz Bin 
Mohamed Zainal 

Project 

Summary 

The safety glasses/shields are conceived when it was observed that the students 
doing technical studies such as Electronics course are required to wear safety goggles 
for protection during lab works. But as the safety goggles are shared by all the 
students who use the labs, there are some hygiene (sweat & odours, etc.) and 
maintenance (scratched lens or damaged arms, etc.) issues faced by the students. 
 
At the same time, there are many PET bottles and containers that are being discarded 
on a daily basis. This causes an undesirable effect on the environment. Hence, the 
creation of the safety glasses/shields made from PET bottles or containers. The safety 
glasses/shields are especially useful for electronics students who need to do a lot of 
soldering work where protection from fumes and hot solder from entering the eyes. 
 
The bottle should have big and have a flat & smooth surface, in order for a big enough 
piece of plastic to work on. The bottle should also be transparent, giving a clear vision 
to the safety glass/shield. The PET containers that are often used as cookie jars are 
chosen in the end. 
 

Encouragement 
Award $200 

ITE College Central Highway WindMill 
Wee Jun Wei, Muhammad 
Nazri B Allaudin, Liu Ji Wei 

Project 

Summary 

The project “Highway Windmill” is a simple yet innovative solution using typical windmill 
concept to tap unlimited wind speed energy from fast moving cars travelling on the 
highway to power up safety road signs, advertisement boards, and even street lights. 
The output powered LEDs are used since they are one of the most 
environmentally sound and reliable ways for lighting purposes. 
 

Our team have built a simple prototype to demonstrate the concept of “W indmill” with 
its unique design and targeted location to capture “wind” speed from fast moving cars 
travelling on highways. This prototype basically consists of the following three main 
modules:  

(i) The windmill  
(ii) The system enclosure  
(iii) The safety LED output sign 



Our project concept of tapping useful energy from the moving air directly underneath 
the car travelling on the highway to do work such as powering up LEDs safety signs, 
advertise boards and street lights are unique. It is a direct and more positive approach 
to getting and converting “wind” energy to electrical energy for output.   

The project Highway Windmill is targeted to promote good energy conservation and a 
greener environment utilising the available resources we have today. We will continue 
to explore ways to help and support any conservation work for our planet Earth 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



(D) TERTIARY LEVEL 

Prizes School Title of Project Participant 

2nd Prize 
$6,000 

SIT - University of 
Glasgow Singapore                             

Investigations of the effects of 
ultrasonic on midge larvae 

Lawrence Lau Han Rong 

Project 

Summary 

Chironomid invasion has caused global financial impact from as early as the 1970s. 
these midges are an extreme nuisance when they gather around light sources and 
accumulate in odorous pile when they die. Majority of the control attempts involve the 
use of chemicals which have undesirable effects on the environment. 
Ultrasonic has been used extensively in the inactivation of micrroorganisms in the food 
and beverage industry. Larvasonic 

TM 
has demonstrated that ultrasonic technology 

could potentially be an eco-friendly solution to the midge problem when it was able to 
exterminate mosquito larvae which are often found near water surface.

 

This study investigated the hypothesis of delivering directed ultrasonic energies deep 
into the water bodies to destroy or hinder the development of P. nubifer larvae. A novel 
ultrasonic stepped horn design operating in a unique combination of longitudinal and 
torsional mode shape was developed. 
 
Finite Element Analysis (FEA) were used to design, optimize and fine-tune the horn in 
a systematic approach. FEA estimated the complex mode shape of the horn as well as 
the ultrasonic energy zone where the cavitation field are expected to occur. 
 
The novel horn was manufactured and compared against the regular stepped horn of 
similar geometries to demonstrate its enhanced capabilities. A series of experiments 
were conducted with the novel horn against healthy late instar larvae. The results 
suggested that the hypothesis was accurate to a large extend and ultrasonic was 
effective in halting the maturation of P. nubifer larvae. 
 

3rd Prize 
$4,000 

Singapore 
Polytechnic 

Trans - Wind Lee Shi Rui 

Project 

Summary 

Air is our main living source. We breathe in air all the time throughout our lifetime. 
Humans are able to survive for a few days without food or water but suffers from brain 
damage without air for more than 4 minutes. 
 
According to the Environmental Protection Agency, 90 percent of our entire life are 
spent staying indoor. However, indoor air is usually 2 to 5 times more polluted than 
outdoor air due to the lack of ventilation as well as the other chemical products that we 
use to clean our indoor space. 
 
Poor air quality may lead to health problems and allergic reactions. Toxic gases may 
also accumulated in the trapped space and become harmful to the people residing in 
the building. 
 
It is important to ensure that the air we breathe in is not contaminated so as to prevent 
future health complications and watch our future generations grow healthily, so as to 
increase our work efficiency to build a strong nation. 
 
The design is an eco-safe window specially designed for residential units. It can help to 
increase indoor air circulation, cool down indoor temperature, improve air quality and 
provides a safe and enjoyable experience for residents of all ages. 
 
This report includes the climate change and air pollution issues faced in Singapore, the 
pros and cons of our existing HDB windows, the importance of indoor air quality and 
our nation’s health, introduction of Trans-Wind, benefits and materials selection of 
Trans-Wind. 
 

 

 



Commendation 
Award $500 

National Institute of 
Education and                 
Singapore 
Polytechnic 

Use of iron-oxide nanoparticles 
coated cotton-wool for arsenic 
water remediation 

Liu Weilie, Tan Ka Shin, 
Arviana Onasie, Marcus Ng 
Wei Liang, Samantha See 
Shu Qi 

Project 

Summary 

The worldwide prevalence of arsenic pollution has been a major concern of government 
agencies and international health organisations given the vast implications of arsenic 
exposure in humans. Arsenic poisoning gives rise to serious health problems. The 
primary avenue through which arsenic enters the human body is through the 
consumption of arsenic contaminated groundwater and food. Most of the conventional 
arsenic remediation techniques are costly, and have adverse impacts on the 
environment. While iron oxide nanoparticles have been shown to be effective in the 
removal of arsenic from water, there are current limitations on the scope of application.  
This includes high capital cost, limited resources and difficult operation processes. This 
study introduces a low cost, high performance, home-based remediation system to 
efficiently reduce arsenic contamination in drinking water. The strength of this system is 
its sustainability, as its operation is simple and efficient. Iron nails and acetic acid were 
used to synthesise the iron oxide nanoparticles that were coated on cotton wool. A 
simple remediation kit has been developed using the coated iron oxide nanoparticles 
and recycled PET bottles to maximize remediation efficacy. The developed sit was able 
to reduce arsenic levels from 50 ppb to well below the WHO and USEPA limit for safe 
drinking water (<10 ppb). Typically, three pieces of nanoparticles-coated cotton wool 
(ca. 0.874g) can be used to purify 1 litre of contaminated water.  
 

Commendation 
Award $500 

Ngee Ann 
Polytechnic 

Domestic Waste Heat Recovery 
System 

Dillon Chan En Jie, Serene 
Goh Pei Ling, Seng Jia Min 

Project 

Summary 

Our project is to design and construct a heat recovery system which uses the heat from 
the refrigerant that have been compressed in the refrigeration system to heat up water 
for domestic uses such as washing hands or bathing uses. This project exhibits clean, 
renewable and “free” energy by tapping on heat that is rejected into the environment. 
 
This prototype will be affordable for all residential house and easy modification for the 
present air-conditioner unit. Our product uses heat from the refrigerant as the source to 
heat up the water in a convection cycle. This will relatively save up an amount of money 
overtime as compared to using a normal water heater tank. The temperature of the 
water heater tank will depend on the duration of the air-conditioner is being switched on. 
 

Commendation 
Award $500 

Singapore Institute of 
Technology 

Hybrid Power Bank 
Divakar Umesh, Ngo Qi Zhi, 
Jeremy Seah Zhen Long 

Project 

Summary 

As the world’s energy demand is increasing exponentially one alternative to using fossil 
fuels is renewable energy harvesting. Ambient energies such as solar can be converted 
into electrical energy through the use of energy harvesters like solar panels. While 
harvesting green energy is an environmentally friendly and viable option, these 
harvesters are dependent on unpredictable external factors and thus unreliable. This 
limitation can be overcome by integrating the energy harvesters together to form a 
hybrid energy harvester. 
In this project, a hybrid energy harvester (solar and electromagnetic generator) was 
used to create a power bank. The conventional power bank contains a lithium battery 
and the energy stored is limited requires a power outlet to charge it up. Through the use 
of hybrid energy harvester, the lithium battery can be charged as and when solar energy 
is present. In an event where solar energy is absent, the user can shake the 
electromagnetic generator to charge the lithium battery and thus use it power up 
gadgets such as hand phones. The hybrid power bank was designed to be modular so 
that the PV panel or electromagnetic generator could be replaced easily.  
 

 

 

 



 

Commendation 
Award $500 

Singapore 
Polytechnic 

Food Recycle Station 
Yang KaiQi, Yao Ling Ling, 
Fan Meng Yuan 

Project 

Summary 

According to information released by National Environment Agency in 2012, each 
person in Singapore created 1,370 kg of waste 10% of the waste is food waste. 
 
Singapore generates a huge amount of food waste from homes to schools and public 
food courts every year and only 2% will be recycled. One of the main excuse for not 
actively participate in food recycling is lack of opportunities and the logistic difficulty. 
 
Recycling in general is a habit that can be cultivated with the right initiative and 
encouragement. Food waste recycling can be more pro-active and should start with 
cultivating the idea and notion of not wasting food in the first place. 
 
Hence, this project looks at designing a food waste recycler system that will fit the 
needs and habit of students from Singapore Polytechnic (SP): for any of the existing 
Food Court. Our Food Recycle Station allows collation and recycling of waste at one-
location and integrate an incentive system that will encourage participation from 
students. 
 
The design also looks at inclusive design and student profile was taken into 
consideration. One of the key design consideration is to allow students to operate the 
system with one hand as most may need the other hand to hold their notebook or 
books. Clear and simple operation allows for ease of understanding and increase 
usage. System also integrate bins for collection of other recyclable; eg. Cans, which are 
most commonly found in SP food courts.  
 
Finally, the food waste will be turned into compost on campus to benefit the landscape 
in SP. 
 

Commendation 
Award $500 

Nanyang Polytechnic 
Renewable and Biodegradable 
packaging Materials 

Muhammad Iszaki Bin 
Patdillah, Nadhirah Binte 
Mohamad Roslan, 
Stephanie Ng Hui – Hsin 

Project 

Summary 

The project novelty includes designing bio-degradable polymer composites by structure 
and composition tailoring the use of nano-technology for packaging materials. The 
development of the prototype should be cost effective, sustainable and environmentally 
friendly. 
 
Common materials that are heavily used in the packaging industry are such as 
Polypropene (PP) and Polyethylene terephthalate (PET) which are both petroleum 
based products. With anticipated depletion of fossil resources and increasing difficulties 
in managing solid waste, there is an urgent need to rediscover new alternatives. 
 
Through creative material design using biodegradable materials such as renewable 
Poly Lactic Acid polymers and natural fillers such as nano-clay and cellulose fibers and 
carbon black, we are able to create composite films that have similar or improved 
mechanical properties compared to conventional packaging materials. We are able to 
control desired properties or the specifications of these composite films to suit our 
needs. 
 
With the ongoing consumerism, large quantities of solid wastes are increasing at a 
dangerous rate. Thus, this will affect our environment resulting in devastating 
implications. Therefore, the use of biodegradable polymer as a replacement to 
conventional packaging materials is indefinitely ideal. 
 
The duration of our Final Year Project has allowed us to observe and study the 
morphology and mechanical properties of Polymer composites mainly Polylactic acid 
(PLA) as the matrix. Within the short period of time, we were able to develop composite 



films that are suitable for packaging. The results are very promising and we believe that 
Polylactic Acid (PLA) could and would be the future based materials for Packaging 
Materials. 
 

Encouragement 
Award $200 

Singapore 
Polytechnic 

Reducing heat gain on west 
facade wall 

Khoo Kai Ting, Joey Neo 
Wan Qi, Mclyne Mcjorie 
Koh Han Yen, Ignatia Chew 
ShuZhen 

Project 

Summary 

The aim of this report is to propose the best method and concept which will reduce the 
heat load on west façade wall which meets the stated guidelines.  Information was 
obtained through seeking professional for opinions and researching the Internet for 
inspirations. 
 
The scope of the report includes research, proposed experiments and experimental 
results, initial ideas and final ideas which are aided by visualizations such as diagrams 
and sketches. 
 
After researching, the team came up with eight potential initial ideas aided with 
sketches. Moreover, the team decided to narrow down to seven final ideas to be 
conducted as experiments after careful considerations. To add on, the team has also 
research for the most suitable materials and selected several potential materials to be 
used for testing. 
 
Lastly, the team has come up with six experiments to be conducted. A benchmark will 
be set as a control for reference when comparing experimental results. Results of the 
experiment will be used to compare across all experiments and the benchmark. 
 

Encouragement 
Award $200 

BCA Academy 
Solar Energy Harvesting Louvers 
with Automatic Sun-tracking 
System 

Zaw Win Tun, Zhou Xu Mi 

Project 

Summary 

This Louvre system is preferable for multistory building such as HDB to harvest huge 
amount of solar energy during daytime with a purpose of providing electricity for lighting 
at night time. It also can block of sunlight entering the room. Offices or residential 
dwellings with large glass winds (especially those with clear glass) bring in a lots of sun 
(as well as heat). With the sunshades, heat entering into the room during a hot, sunny 
day is reduced and as such, it can help to save energy as the aircon load is reduced. 
 
As a simple but new idea for this project, sunshade is motor-driven and is able to track 
the Sun path (East to North). From dawn to noon, the Louvre at the East side of the 
building will track the sun and charge the battery. From noon to sunset, the Louvre at 
the West side of the building will do the same function.  
 
As for demonstration purpose, we built the system with small solar panels, servo 
motors, photoresistors (to track the Sun path), microcontroller, solar charge controller, 
and the rechargeable batteries. 
 
The coding work is done by using Arduio IDE and Kits. 
 

 

  


