
Appendix 1 

The Winners for the Green Wave Environment Care Competition for 2017 are: 

(A)   PRIMARY LEVEL 

 

Prizes School Title of Project Participants 

1st Prize $4,000 
Yishun Primary 
School 

Bamby Stand 
Darrel Collins, Deanysha Putri 
Binte Zilani, Brandon Lee, 
Vaishnavi Manikandan 

2nd  Prize 
$2,000 

Juying Primary 
School 

Scan It. Bin It. Track It. Win It. Chua Ming Geok, Tricia Loh  

2nd  Prize 
$2,000 

Lakeside Primary 
School 

Zero Food Waste – Starts With 
You! 

Edwin Lim, Daniel Low, 
Chernys Ong, Shamyata Satya 
Harika Karri, Joshua Tan 

3rd Prize $1,000 

Global Indian 
International School, 
Balestier Campus, 
Singapore 

“Adopt A Village” Shubh Anuj Jain 

Merit Award 
$500 

Global India 
International School, 
Balestier Campus, 
Singapore 

Sustainable Integrated Energy And 
Water Resource Management For 
Public Housing Estates In 
Singapore 

Rishicharan Nagesh 

Merit Award 
$500 

Kuo Chuan 
Presbyterian Primary 
School 

The Corridor Tap 
Toby Foo, Jaden Lim, Jenson 
Mudliar 

Merit Award 
$500 

Kuo Chuan 
Presbyterian Primary 
School 

Car Washing Water Reuser 
Kuek Seng Hao, Edison Toh, 
Boo Jin Xian 

 
Encouragement 
Award $200 
 

Yuvabharathi 
International School 

Super Soil 
Tasya Jacob, Srishti Hinduja, 
Shetty Anika Harish 

Encouragement 
Award $200 

Westwood Primary 
School 

SOAP – Saving of Available 
Perishables 

Ammar Ibn Nizamudin, Azaief 
Bin Azahar, Max Seow, Yu Kok 
Wai, Abdarrahim Bin 
Suyasman, Timberly Yap, 
Muhammad Ashraff D’arwyn 
Muhammad Khairoon Nizam, 
Muhammad ‘Adluddin Bin 
Muhammad Abu Baker, Shelyn 
Soo  

Encouragement 
Award $200 

Yishun Primary 
School 

Citrusy Peel Fresh 

Ryan Xavier, Bellelyn Ong, 
Isabella Madrid Israel, 
Chandrasekaran Balaganesh, 
Thazhathe Nairveedu Sachdev 

Encouragement 
Award $200 

Montfort Junior 
School 

“ 4 Way Flush” 
Mathanesh Kanagarasan, 
Gerald Sim, Isaiah Zechariah 

Encouragement 
Award $200 

Juying Primary 
School 

Waste-Me-Not 
Feliesya Iryani Binte Jailani, 
Irzuan Zulhairie Bin Zeaini, 



Nurul Hairunisa Binte Mohamed 
Sa’at 

Encouragement 
Award $200 

Shuqun Primary 
School 

Waste Management In Shuqun 

Loke Yee Herng, Wang Wei Yi, 
Rey Liow, Beh Jing Kang, 
Ashwath, Yong Hao Rong, Toh 
Yi Chern 

Encouragement 
Award $200 

Westwood Primary 
School 

IVTP@Westwood (Instilling 
Values Through Planting @ 
Westwood 

Tricia Chan, Lim Jun Heng, 
Evan Hoo, Esmond Kua, 
Branden Zhao, Nur Hanis 

 

  

 

 

 

 

 



(B) SECONDARY LEVEL 

 

Prizes School Title of Project Participants 

1st Prize 
$6,000  

Anglo-Chinese 
School (Independent) 

InstantBall 
Ignatius Paul Tan, Justin 
Lee, Chong Jun Yao 

2nd Prize 
$4,000  

Crest Secondary 
School 

Hydro Auto Fish Feeder 
Daniel Wee, Escher Chin, 
Leong Kai Jie 

3rd Prize 
$2,000 

Dunman Secondary 
School 

Beat The Beads 
Zhuo Xinyi, Kee Chong 
Wei, Ong Siwei, Lim Xin 
Jie 

Merit Award 
$1,000 

Hwa Chong 
Institution 

Eco-Friendly Synthesis Of 
Reduced Graphene Oxide Using 
Durian And Bagasse Waste For 
Water Purification 

Johnny Xiao, Ho Shane, 
Caleb Liow 

Merit Award 
$1,000 +                 
Team Award 
$500 

Raffles Institution 

Investigation Of Pleurotus 
Ostreatus Laccase On The 
Degradation of Textile Dyes And 
Its Effects On Chemical Oxygen 
Deman Levels 

Liu Kaizhong, Justyn Lae, 
Melvin Loh, Bek Ming 
Huan, Yeo Eng Xuan 

Commendation 
Award $500 +      
Team Award 
$500 

Anglican High School 
Biodegradable And Recyclable 
Bioplastics From Prawn Shells 

Zhang Ziqi, Tan Zhi Heng, 
Augustine Low, Chua Jia 
Yi 

Commendation 
Award $500 

Fuchun Secondary 
School 

Optimizing The Rate Of 
Biodegradation Of Polystyrene 
Waste By Tenebrio Molitor 

Rachelle Kirsten V 
Evangelista, Chia Yee Jey, 
Siti Insyirah Bte Mohd 
Taib, Sky Lim 

Commendation 
Award $500 

Gan Eng Seng 
School 

Combining Piezoelectric and Solar 
Energy For Carbon-Neutral Light 
Supplementation To Increase 
Crop Yield 

Ike Valerie Natasha 
Chinonye, Lauren Dana 
Ho Min, De Souza Leslie 
Ethan 

Commendation 
Award $500 

Hwa Chong 
Institution 

Investigating The Use Of Eggshell 
And Mussel Shell As Aggregates 
In Concrete 

Jonavan Wong, Dylan 
Ong, Ansel Bryce Tan 

Commendation 
Award $500 + 
Team Award 
$500 

Raffles Girls’ School 
(Secondary) 

Haze Runners 

Ashita Ashish Sule, Woo 
Hoi Yuet, Cheng Zhi Ying, 
Fallon Thng 

Encouragement 
Award $200 

Nanyang Girls’ High 
School 

Improving The Efficiency Of Solar 
Panels 

Kylie Heng, Cheryl Peh, 
Tong Zhixian 

Encouragement 
Award $200 

Ngee Ann Secondary 
School 

Restoration Of Smooth Otter 
Population In Singapore By 
Increasing Awareness Through 
Play Using Educational Games 

Valerie Tang, Nur Atiqah 
Bte Nasrullah, Yu Haitao, 
Angela Low, Safiah Bte 
Abdul Jalil, Sapphire Lee, 
Emmanuel Wong, Ernest 
Kwok, Timothy Ong, 
Phang Xin Yi, Yeo Kai 
Xun, Lim Jia Ying, Qidwati 
Izni Bte Abdul Jalal 



Encouragement 
Award $200 

Raffles Institution 
To Investigate The Degree Of 
Effectiveness Of Prototype In 
Reducing Soil Erosion 

Ng Jian Yi, Derrick Wong, 
David Yeo, Chen 
Haoyang, Sim Hean Zhor 

Good Presenter 
Award $200 

Crest Secondary 
School 

Hydro Auto Fish Feeder 
Daniel Wee  

Good Presenter 
Award $200 

Gan Eng Seng 
School 

Combining Piezoelectric and Solar 
Energy For Carbon-Neutral Light 
Supplementation To Increase 
Crop Yield 

Ike Valerie Natasha 
Chinonye 

Good Presenter 
Award $200 

Hwa Chong 
Institution 

Eco-Friendly Synthesis Of 
Reduced Graphene Oxide Using 
Durian And Bagasse Waste For 
Water Purification 

Caleb Liow  

 

 

 

 



(C )        JUNIOR COLLEGE / INSTITUTE OF TECHNICAL EDUCATION 

Prizes School Title of Project Participants 

2nd Prize 
$5,000  

ITE College East Smart Weights 

Muhammad Rayhan Asri, 
Mohamed Azri Bin 
Sulaiman, Patrick Lim, 
Belinda Tok, Lee Jun Qin 

3rd Prize 
$3,000 

ITE College West Hitze 

Silvanus Sng, Samuel 
Wong, Thia Zheng Leong, 
Matthew Premjeet Singh 
James 

Special Merit 
Award $2,000  

ITE College West 
Vertical Lobster Prawn 
Propagation And Farming 
 

Bryan Chia, Abdul Fattah 
B Abdul Halim, 
Muhammad Muliadi 
Mohammed S, Shawn 
Ten, Koh Zi Yang, 
Alexander James 
Kennedy, Wendy Tham, 
Bryan Ang, Lim Yun Hong 

Special Merit 
Award $2,000 

ITE College West 
Water Efficient Vertical Planting 
System 

Justin Ang, Qasim B 
Muhammad Noor, Marcus 
Boon 

Merit Award 
$1,000 

ITE College Central Recycle Shower Water System 
Beldon Natal, Tan Zhi 
Heng 

Merit Award 
$1,000 

ITE College Central RiverRest Kean Zachery O’hara 

Merit Award 
$1,000 + Team 
Award $500 

ITE College Central Shroomatic – Vitality For Life 

Muhammad Danish B 
Jumahat, Muhammad 
Syazwan B Mazlan, 
Muhamad Daniel Bin 
Suhaimi, Muhammad 
Azmirul Bin Roziman 

Commendation 
Award $500 + 
Team Award 
$500 

Anglo-Chinese 
School (Independent) 

PaperPure: A Novel Paper-Based 
Antibacterial Water Filter That 
May be Synthesised In A Single 
Step At A Low Cost 
 

Gideon Tay, Pulkit 
Athavle, Alexander James 
Loy 

Commendation 
Award $500 

Hwa Chong 
Institution 

Use Of Lysozyme In Microfiltration 
For Control Of Biofouling 

Matthew Ng, Jorshall Law  

Commendation 
Award $500 

ITE College East D’Cyns Water Alarm System 
Goh Geok Ling, Sim Jie 
Ren 

Commendation 
Award $500 

ITE College East 
Save My Shower (Renamed To 
Intelli$ave) 

Abdul Majeed Mohamed 
Nijamudeen, Adriel Low, 
Muhamad Lutfil Hadi B 
Zainudin  

Commendation 
Award $500 

ITE College West 
Conveyor  Aquaponic Vertical 
Planting System 

Aloysius Eu, Darryl Ng, 
Chern Jun Wen 
 

Encouragement 
Award $200 

Catholic Junior 
College 

Implementation Of A Food Waste 
Management System In Catholic 

Matilda Tan, Ignatius 
Gabriel Ho, Lim Jing Zhe, 



Junior College (CJC) William Hanson Djati 
Utomo 

Encouragement 
Award $200 

Jurong Junior 
College 

Make Every Drop Count 
Ashwin S/O Boopalan, 
Liau Chen Yu, Coey Tang  

Good Presenter 
Award $200 

Anglo-Chinese 
School (Independent) 

PaperPure: A Novel Paper-Based 
Antibacterial Water Filter That 
May be Synthesised In A Single 
Step At A Low Cost 

Alexander James Loy 

Good Presenter 
Award $200 

ITE College West Hitze Silvanus Sng  

Good Presenter 
Award $200 

ITE College West 
Water Efficient Vertical Planting 
Sytstem 

Marcus Boon  

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



(D)        TERTIARY LEVEL 

Prizes School Title of Project Participants 

1st Prize 
$10,000 

 
Sepuluh Nopember 
Institute of 
Technology, 
Surabaya 
 

“Coco Fibers Converter 
(COFITER): Integrated Machine to 
convert Coco Fibers into Green 
Concrete Rooftop 

Zeffri Irawan, Shinta Johar 
Alif Rahadi, Rachmad 
Ananto Wicaksono, Dwiki 
Febrianto 

2nd Prize $6,000 
National University of 
Singapore 
 

Lunchbox Rental System 

Leonard Tan, Bushra 
Rasheed Kareem, Mrinalini, 
Nyeow Low Chen, Tan 
Sihan, Edwin Lai, Tjong 
Wei Zheng 
 

3rd Prize $4,000 Temasek Polytechnic 

Environmental-Friendly Method 
To Recover Copper (Cu2+) Waste 
From The Electronic Industry 
 

Ong Lip Yuan, Lim Master 
Preecha 

Merit Award 
$1,000 

Sepuluh Nopember 
Institute of 
Technology, 
Surabaya 
 

Bio-Fouling For Artificial Coral 
Reef (Bio Arc) : Apparatus For 
Processing Biofouling Wastage 
and Making Artificial Coral Reef 

Septia Ratna Sari, Anifatul 
Rohmah, Adhi Duta 
Baskara, Arif Riansyah, 
Alfath Lathiful Ikhwan 

Merit Award 
$1,000 + Team 
Award $500 

National University of 
Singapore 

NUS Foodations 
 

Shaina Tan, Marcus Choo, 
Gabriel Teo, Choo 
Ruisheng, Tow Jia Hao, 
Jurgen Lee  

Merit Award 
$1,000 

Singapore 
Polytechnic 

Bio-Beads For Organic Removal 
in Water Medium 
 

Eugene Chin, Ayu Suya 
Binti Zainuddin, Koh Wee 
Chen 

Commendation 
Award $500 

Sepuluh Nopember 
Institute of 
Technology, 
Surabaya 
 

 
Cattle Dung On Livestock Ship 
Utilization 
 

Ryan Rachman, Alifa Alma 
Adlina, Stevanus Arie 

Commendation 
Award $500 

Nanyang Polytechnic 
Maglev Wind Harnesser 
 

Oh Jia Jun, Aldric Kok, Siti 
Nur-Amira Binte Azli, Lim 
Qin Yin 

Commendation 
Award $500 

Singapore Institute of 
Technology -
University of 
Glasgow 

Water Saving Shower Unit – 
“ShowerEase” 
 

Chin Chun Wei 

Encouragement 
Award $200 

BCA Academy 
Self Powered IOT Water Meter 
 

Cai Ruichao, Chen 
Zhengran, Yuan Haina, Wu 
Yi Le, Guo Yang  

Encouragement 
Award $200 

Nanyang Polytechnic 

Development and 
Characterization of Biodegradable 
Polymer Composites for 
Packaging Applications 

Elson Ng, Kenny Lee, Muhd 
Hasif Bin Azmi 



Encouragement 
Award $200
 
  

Republic Polytechnic Assessing Water Quality Treated 
by Biomass Ash / Coffee Grounds 

Chan Jing Xin, Chiang Zhi 
Wei, Ng Hon Kheng, 
Mohamad Fauzan Bin 
Muhamad Mazri 

Encouragement 
Award $200
 
  

Republic Polytechnic 
Developing Oil-Sorbent Foams 
Based on Polyurethane-Fly Ash 
Composites 

Maisarah Binti Mustaffa, 
Nurul Ain Nisrina Binti 
Hamran, Liyana Nadhirah 
Binti Ismail, Siti Suliana 
Binti Zainudin, Cindy Chai  

Encouragement 
Award $200
 
  

Singapore 
Polytechnic 

Environmental Cleaner – UV 
Assisted ZnO Impregnated 
Ceramic Membrane For Organic 
Wastewater Treatment 

Sherwin Chua, Dhiyaul 
Asyraf Bin Rahmat, Eunice 
Lim, Loh Wen Yu 

Encouragement 
Award $200
 
  

Temasek Polytechnic 
Artificial Stimulator Recycling 
Machine – ASRM 

Xu Xinyu, Mao Xiangling, 
Andre Tey, Zhang Yi Ran 

Good Presenter 
$200 

Sepuluh Nopember 
Institute of 
Technology, 
Surabaya 
 

Bio-Fouling For Artificial Coral 
Reef (Bio Arc) : Apparatus For 
Processing Biofouling Wastage 
and Making Artificial Coral Reef 

Adhi Duta Baskara 

Good Presenter 
$200 

Sepuluh Nopember 
Institute of 
Technology, 
Surabaya 
 

“Coco Fibers Converter 
(COFITER): Integrated Machine to 
convert Coco Fibers into Green 
Concrete Rooftop 

Rachmad Ananto 
Wicaksono 

Good Presenter 
$200 

National University of 
Singapore 

NUS Foodations 
 

Gabriel Teo  

Good Presenter 
$200 

Republic Polytechnic 
Developing Oil-Sorbent Foams 
Based on Polyurethane-Fly Ash 
Composites 

Cindy Chai  

Good Presenter 
$200 

Singapore 
Polytechnic 

Bio-Beads For Organic Removal 
in Water Medium 
 

Eugene Chin  

Good Presenter 
$200 

Temasek Polytechnic 
Artificial Stimulator Recycling 
Machine – ASRM 

Mao Xiangling 

Good Presenter 
$200 

Temasek Polytechnic 
 

Environmental-Friendly Method to 
Recover Copper (Cu2+) Waste 
From The Electronic Industry 

Ong Lip Yuan 

 

 

 

 

 



Appendix 2 

(A) PRIMARY LEVEL 

Prizes School Title of Project Participants 

1st Prize 
$4,000 
 

Yishun Primary 
School 

Bamby Stand 
Darrel Collins, Deanysha 
Putri Binte Zilani, Brandon 
Lee, Vaishnavi Manikandan 

Project 
Summary 

Bamboo is a versatile building material and is lightweight, strong, flexible and can last long 
before showing signs of deterioration. In this project, we obtained the bamboo poles with 
broken ends from our parents. We then requested our teacher to saw away the broken 
ends. We measured, designed and construct our own trellises by determining their lengths 
in order to give our structures a more visual interest and purpose. The versatility of bamboo 
poles is evident through the reuse of bamboo poles – for hanging laundry, as structures for 
securing nettings over seedlings and for vertical planting. 
 
To further make use of the trellis, we approached our school canteen vendors and 
bookshop assistant to share the building of our structure. We showed them how they could 
make use the trellis to conserve the space area on their stall. Through this sharing and 
engaging approach, we hope that our audience will realize that they can recycle broken 
bamboo poles and reuse them for other purposes, thereby reducing the use of natural 
resources. Maximizing spaces and storing the products on the trellis help to boost the 
aesthetic display. 
 

2nd Prize 
$2,000 
 

Juying Primary 
School 

Scan It. Bin It. Track It. Win It. Chua Ming Geok, Tricia Loh  

Project 

Summary 

As we discuss the different ways to conserve resources of Earth during our CCA meetings, 

we realize that, fundamentally, there are a few aspects to environmental efforts. 

1. 3R (Reduce, Reuse and Recycle). 
2. Awareness and Choice of Consumer 
3. Everyone plays a part 

 
Keeping these fundamental principles in mind, we thought of a way to improve existing 
ideas and came up with our interactive tracking app Scan It. Bin It. Track It. Win It. 
 
Inspired by how certain food companies illustrate the movement of the food ordered, our 
team designed an interface that would appear as part of the mobile application. This 
interface would show exactly where the can that was thrown is located. We hope to create 
the same anticipation that consumers have whilst awaiting their food, in the consumers that 
recycle their metal cans. 

 

2nd Prize 
$2,000 
 

Lakeside Primary 
School 

Zero Food Waste – Starts With 
You! 

Edwin Lim, Daniel Low, 
Chernys Ong, Shamyata 
Satya Harika Karri, Joshua 
Tan  

Project 

Summary 

In 2015, 681,400 tonnes of food waste was disposed of. In the past 10 years, the amount 

of food waste generated has increased by almost 50 per cent and will be expected to 

increase in the future. To prevent food waste, it is important for everyone in Singapore to 



form the good habits of smart food purchase, storage and preparation. To promote these 

good habits and to increase the awareness of this issue in Singapore, our team decided to 

reach out school’s pupils through fun activities and the sharing of these messages through 

online platforms. 

 

Our team will promote smart food purchase, storage and preparation habits to the pupils 

and encourage them to spread the words to their families through fun games and online 

platform. 

 

3rd Prize 
$1,000 

Global Indian 
International School, 
Balestier Campus, 
Singapore 

“Adopt A Village” 
Shubh Anuj Jain 
 

Project 

Summary 

A village in India called “Teori” still do not have proper sanitation and lots of people suffer 
from sickness due to lack of cleanliness. My project is to collect fund from Volunteer 
Activities starting a drive to collect donations. Once I collect reasonable amount of money, 
then visit the village during my holidays and bring awareness to the people about 
sanitation, and help to build 5 public toilets. 
 
A greater focus on sanitation will increase the reduction of water-borne diseases. 

Merit Award 
$500 

Global India 
International School, 
Balestier Campus, 
Singapore 

Sustainable Integrated Energy And 
Water Resource Management For 
Public Housing Estates In Singapore 

Rishicharan Nagesh 
 

Project 
Summary 

The proposed project is a multi-purpose system designed for the effected use of solar 
panels to generate electricity and also to collect rainwater simultaneously in a HDB estate 
in Singapore. This involves installing giant troughs made of solar panels on top of the HDB 
blocks and connecting them with pipelines and electric cables in order to purify and use the 
collected rainwater and generate electricity using the same troughs. This project is aimed 
at the sustainable use of water and electricity from a single installation/system. 
 

Merit Award 
$500 

Kuo Chuan 
Presbyterian Primary 
School 

The Corridor Tap 
Toby Foo, Jaden Lim, 
Jenson Mudliar 

Project 
Summary 

A rectangular funnel is hooked onto a ledge along the corridor of HDB flats or apartments. 
The funnels stretch outside the building. When it rains, rainwater is collected by the funnel 
and rainwater flows to a storage tank. By turning on the tap attached to the tank, the 
collected rainwater can be used to wash the floor or water the plants. To prevent mosquitos 
from breeding, a lid can be used to cover the funnel when it is not raining or a valve can be 
installed at the mouth of the funnel to prevent mosquitoes from entering the tank. 
 

Merit Award 
$500 

Kuo Chuan 
Presbyterian Primary 
School 

Car Washing Water Reuser 
Kuek Seng Hao, Edison 
Toh, Boo Jin Xian 

Project 
Summary 

As people usually think that water used to wash the cars cannot be reused. Thus, we 
decided to make a project that could filter water used to rinse the car so that the dirty water 
will not be wasted. The filter would have to change every two months. In the project, there 
will be a filter which consists of aquarium filter first, followed by fine sand, coarse sand, 



pebbles and coffee filter at the end. Water will be filtered and will not scratch the surface of 
the car. The filter is cheap and can be changed every two weeks. 
 

Encouragement 
Award $200 

Yuvabharathi 
International School 

Super Soil 
Tasya Jacob, Srishti 
Hinduja, Shetty Anika Harish 

Project 
Summary 

We propose to make super soil which has much more water holding capacity than normal 
soil. This soil can retain moisture without watering for a considerable time and can be used 
as a successful plant transplant medium. Potassium or sodium polyacrylate is added to soil 
which is a super absorbent and provides moisture to the plant roots whenever needed. 
This ensures that the plant can be transplanted safely. 
 
Super soil is ideal for mixing soil matrix, for indoor and outdoor pots, planters, window 
boxes, balconies, terraces, roofs, hanging, gardens and city landscape. Planting shrub, 
flower, grass, vegetables are easily done. Using Super soil can bring water-saving, labor 
saving, time-saving benefits and reduce the drought or wilting risk caused by not watering 
the plants for long time periods.   
 

Encouragement 
Award $200 

Westwood Primary 
School 

SOAP – Saving of Available 
Perishables 

Ammar Ibn Nizamudin, 
Azaief Bin Azahar, Max 
Seow, Yu Kok Wai, 
Abdarrahim Bin Suyasman, 
Timberly Yap, Muhammad 
Ashraff D’arwyn Muhammad 
Khairoon Nizam, 
Muhammad ‘Adluddin Bin 
Muhammad Abu Baker, 
Shelyn Soo  

Project 
Summary 

During the School’s THRIVE Fiesta, we collected a lot of plastic casing from the tokens 
purchased by our CCE Department. These casings come in different shapes and sizes 
ranging from shapes of vehicles to animals. We decided to use these casings as moulds 
for making our very own handmade soaps. We will be using the extract of aromatic plants 
from our school garden to add fragrance to the soaps. These soaps will be given to 
teachers on Teachers’ Day and the non-teaching staff on Cleaners Appreciation Day as 
well during the school’s immersion programme to Hong Kong. By using the available 
perishables, the plastic casings, as moulds, we are helping to save the environment  by 
reducing the amount of waste discarded and turning them into useful items. 
 

Encouragement 
Award $200 

Yishun Primary 
School 

Citrusy Peel Fresh 

Ryan Xavier, Bellelyn Ong, 
Isabella Madrid Israel, 
Chandrasekaran 
Balaganesh, Thazhathe 
Nairveedu Sachdev 

Project 
Summary 

In this project, we made use of citrus fruit peels which is normally discarded as food 
wastes. This helps in NEA’s efforts of promoting food waste minimization in recent years. 
The D-limonene and other phenolic compounds found in citrus fruit peels are believed to 
have anti-pathogenic and anti-microbial properties against the bacterial and pathogens 
commonly found in pests such as cockroaches. This may cause the cockroaches to die 
due to its own metabolic activities with the ingestion of anti-pathogenic agent. Furthermore, 
plastic bottles are recycled and brought from home. With a cleaning agent and pesticide 
made from all natural ingredients such as sugar, water and fruit peels, we promote 



environmental sustainability. In addition, unlike the usual thermal fogging, the pesticide will 
not lead to the release of harmful and toxic substances into the environment. 
 

Encouragement 
Award $200 

Montfort Junior 
School 

“ 4 Way Flush” 
Mathanesh Kanagarasan, 
Gerald Sim, Isaiah 
Zechariah 

Project 
Summary 

The objective of “4 Way Flush” is to save money and most importantly preserve our scarce 
resources – water.  
 
A sensor, is used to measure the amount of urine/fluid/solid waste in the urinal bowl/funnel 
when the user has done his business. When a small amount [e.g. 0-50ml] of 
urine/fluid/solid waste is detected in the bowl/funnel, it will release the lock in the ¼ flush, 
thus enable user to flush it. Wires/cables are used to connect the sensor to the flushing 
system. The rest of the flushes, [1/2, ¾, full] are locked, to prevent unwarranted usage. 
 
The locking device is to prevent unwanted and unwarranted flush as per amount of 
urine/fluid/solid waste being urinated by different user. 
 

Encouragement 
Award $200 

Juying Primary 
School 

Waste-Me-Not 

Feliesya Iryani Binte Jailani, 
Irzuan Zulhairie Bin Zeaini, 
Nurul Hairunisa Binte 
Mohamed Sa’at 

Project 
Summary 

In 2016, about 791 000 tonnes of food waste was generated in Singapore. However, only 
111 100 tonnes of food was recycled. The remaining 679 900 tonnes was disposed. As 
such, National Environment Agency came out with four strategies to reduce the amount of 
food waste generated. One of the key strategies is to reduce the amount of perishable food 
items from becoming expired and wasted. Hence, reducing the amount of food waste 
generated. Our team plans to reduce the food waste generated at the source. We want 
help the general households in Singapore to avoid wasting food at the onset. 
 
We plan to design a “Smart Interface” for refrigerators that enables the general households 
to record and organize their food in the refrigerators optimally.  
 

Encouragement 
Award $200 

Shuqun Primary 
School 

Waste Management In Shuqun 

Loke Yee Herng, Wang Wei 
Yi, Rey Liow, Beh Jing 
Kang, Ashwath, Yong Hao 
Rong, Toh Yi Chern 

Project 
Summary 

The project aims to review the waste management system in our school. Our focus is on 
student engagement and how they can play their role in waste management. Currently, we 
only have recycle bins in the classrooms for papers. The school will be getting more 
recycle bins for recycling of Aluminum, Plastic and Tetra pack. We plan to encourage more 
students to take part in the recycling by designing a game to introduce recycling and how 
these materials can be sorted. Moreover, we will also be holding a Garage Exchange 
programme to encourage students to reduce their wastage and reuse by swapping their 
items with their friends. 
 
Garage Exchange and the recycling games are new ideas in our project. These are new 
ideas that we have introduced to our school to reduce the amount of waste produced. 

Encouragement 
Award $200 

Westwood Primary 
School 

IVTP@Westwood (Instilling Values 
Through Planting @ Westwood 

Tricia Chan, Lim Jun Heng, 
Evan Hoo, Esmond Kua, 



Branden Zhao, Nur Hanis 

Project 
Summary 

Our team will plant and harvest different vegetables as part of Greening for Sustainability 
Programme. The harvested vegetables are given to charity as part of outreach efforts. In 
this way, students learn the value of perseverance and caring for others. Students will also 
compile healthy recipes using the vegetables to promote healthy living. Students will 
capture their learning and reflections through a video which will be captivating and will be 
used as a teaching and learning resource. Ultimately, the project will instill values in the 
students, hence the title Project IVTP@Westwood (Instilling Values through Planting @ 
Westwood.) 
 
Planting and contributing the harvested vegetables to the needy is unique. Learning values 
like perseverance, caring for others and promoting a healthy lifestyle through health 
recipes is unique. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



(B) SECONDARY LEVEL 

Prizes School Title of Project Participants 

1st Prize 
$6,000  
 

Anglo-Chinese 
School (Independent) 

InstantBall 
Ignatius Paul Tan, Justin 
Lee, Chong Jun Yao 

Project 
Summary 

In many countries around the world, due to infertile soil as well as a lack of space, they 
are often unable to grow crops for food to feed themselves and can barely scrape by.  
Therefore, a simple product is needed to help feed these people, helping to make their 
lives better and hopefully to pull them out of the vicious poverty cycle, allowing them to 
grow plants well with just the addition of water.  This product, the Instaball, seeks to 
allow people to grow plants even in areas with infertile soil, with just addition of water.  It 
is to be made from recycled substances and materials which would have otherwise went 
to waste.  This is to both make our product environmentally friendly and also to reduce 
cost as our main targeted audience is the poor.  It is planned for this product to be 
mainly composed of bagasse, which is the dry pulpy reside left after juices were 
squeezed out of sugarcane.  This is to provide anchorage for growing plants.  In order to 
make this product a reality, in total, two experiments were carried out to test for 
concentrations of different substances that would be incorporated in our product.  Firstly, 
an experiment was carried out to test for concentrations of different substances that 
would be incorporated in our product.  Firstly, an experiment was carried out to test if 
chemical fertilisers were suitable for the product as the bagasse might not be able to 
retain them.  After testing for different concentrations of different elements and nutrient 
solutions and using the height of the plants as indicators, we came to the conclusion that 
chemical fertilizers are not suitable for our product as the plants grown on bagasse balls 
with these elements did not grow better than those grown on normal bagasse balls 
without any nutrients added to them.  Hence, another type of fertilizer was chosen to adi 
the grown of post-germination plants.  Coffee grounds were chosen as it is also another 
waste substance leftover from making coffee.  When it decomposes, it releases useful 
macronutrients and other minerals for the plants.  The second part of the experiment 
was to test which concentration of coffee grounds was best for our products.  From 
there, the best concentration of coffee grounds to 30 grams of bagasse was determined 
– 100% concentration of coffee grounds (30 grams) to 30 grams of bagasse resulted in 
the best plant growth.  In conclusion, the final product, the Instaball, is a ball containing 
seeds that allows people to grow kangkong plants by simply watering the balls 
frequently, bringing food to places without much fertile soil! 

2nd Prize 
$4,000  

Crest Secondary 
School 

Hydro Auto Fish Feeder 
Daniel Wee, Escher Chin, 
Leong Kai Jie 

Project 
Summary 

Our school has a very big pond right at the garden of hope.  The pond filtering system 
got six water running pipes.  Everyday our school attendance needs to feed the fishes 
especially during school vacation.  We thought of designing a project using our science 
knowledge.  During our science lesson, we studied about hydroelectricity thus the idea 
of making use of the existing filter running water to create a flow to power the propeller 
for generating the electricity.  The electricity generated can used to power the auto fish 
feeder.  As a result, we managed to save some electricity.  Furthermore, our school 
attendance did not worry of feeding the fish everyday especially during school vacation.  
Everyone can have a worry-free vacation.  Our objective is to reuse and recycle waste 
materials for generating electricity to power a fish feeder. 
 

3rd Prize Dunman Secondary Beat The Beads Zhuo Xinyi, Kee Chong 



$2,000 School Wei, Ong Siwei, Lim Xin 
Jie 

Project 
Summary 

Micro beads are an integral part of many cosmetic products.  Made of plastic, micro 
beads are non-biodegradable and will pollute our water bodies.  Micro beads can be 
found in many leading brands of face wash used by Singaporeans, such as Clean & 
Gel, which has eight products containing micro beads and NeutrogenaTM with 22. 
(Prelack, 2016).  Even though these micro beads are very useful and effective in 
removing the dead layer of skin on our faces and body, they are actually very harmful to 
the aquatic animals living in the waters surrounding Singapore.  After using the micro 
beads, they are washed away into the drains which will end up in our rivers and lakes 
(Charles M Rochman, 2015).  These plastic beads not only pollute our rivers and seas, 
they are toxic to the marine animals, causing them to fall sick and even die.  Small 
organisms at the base of the food chain such as plankton can mistook micro beads for 
food (Fendall et al. 2012),  If low tropic level organisms such as plankton experience 
population declines due to death by these toxins, all the organisms above them in the 
food chain will follow similar patterns as their food resources diminish.  However, if those 
organisms suffer birth or hormonal defects, the evolution of their populations could be 
greatly altered as well (Prelack, 2016).  If animals evolve with altered genes, new 
species may be introduced into food chains.  The negative side of this is that new 
species might outcompete other organisms and cause them to go Extinct (Friedland 
2012).  To make matters worse, we humans can fall sick when we eat these fishes (Boh 
2016). The worst part is that not many people know about the harm that they are 
causing to the marine animals and the environment just by using micro beads.  
Therefore, it is imperative that our group decided to embark on this project to help raise 
awareness about the negative effects that micro beads have on the environment.  Our 
group decided to take a two pronged approach to tackle this problem.  We decided to 
raise awareness about the harmful effects of micro beads by making a short but 
interesting video.  However, our group feels that it is not enough to just raise awareness 
because if there are no other alternative options given, people will revert back to their 
old habits and the damage to our environment will worsen.  Hence, our group worked 
together to come up with eleven different soaps flavours, all of them with natural 
exfoliators to show that there are alternatives for these harmful micro beads.  These 
then flavours are much more environmentally friendly than the plastic micro beads as 
they are made of natural plant parts that are biodegradable.  Through this project, our 
group aims to raise awareness on the dangers of micro beads by use of a video.  We 
hope that by doing so, we can lessen the usage of micro beads in Singapore and as a 
result, significantly reduce the harmful impact of micro beads on the environment. 

Merit Award 
$1,000 

Hwa Chong 
Institution 

Eco-Friendly Synthesis Of 
Reduced Graphene Oxide Using 
Durian And Bagasse Waste For 
Water Purification 

Johnny Xiao, Ho Shane, 
Caleb Liow 

Project 
Summary 

Graphene oxide (GO) and reduced grapheme oxide (rGO) have great potential to be 
made into membranes for water purification purposes.  However, the current method of 
synthesizing GO, the Hummer’s method, is expensive, costing as much as $200 per 
gram.  It also involves the use of corrosive acids and product toxic gases.  rGO is 
produced by reduction of GO prepared by the Hummer’s method.  Hence a more 
environmentally friendly method of synthesizing GO and rGO is required.  We aim to use 
agro-wastes such as durian rind and sugarcane bagasse as a source of carbon due to 
its high cellulose content to synthesize rGO with a simple, one-step and cost effective 
method.  The agro-wastes were carbonized in a furnace in the presence of ferrocene 



and under normal atmospheric conditions.  After synthesis, the rGO was characterized 
using the X-Ray Diffraction (XRD) and the Scanning Electron Microscope (SEM).  
Adsoption studies or the synthesized rGO was carried out with methylene blue, a toxic 
dye, and a copper (II) ion, a toxic metal ion.  To explore the applications of the rGO, it 
was coated onto MCE filter paper, as well as packed into a syringe which acts as a 
column filter.  Both types of filters were tested for their effectiveness in removing 
methylene blue and copper (II) ions. Results showed the rGO was successfully 
synthesized from durian rind.  In contrast, sugarcane bagasse resulted in the formation 
of a mixture of both GO and rGO.  rGO from durian rind was able to adsorp close to 
99% of methylene blue, which was comparable to that of commercial activated carbon.  
More importantly, because it contains more oxygen functional groups than commercial 
activated carbon, it is 32% more effective than commercial activated carbon in 
adsorbing copper (II) ions.  When coated onto MCE filter papers, rGO filter was able to 
remove 97% methylene blue and close to 100% of copper (II) ions.  When packed into a 
syringe column, rGO was able to remove almost 100% of both pollutants across 6 
cycles of filtration.  Our objectives is to propose a more eco-friendly method to 
synthesize rGO using durian rind and sugarcane bagasse as a source of carbon, 
together with ferrocene.  The rGO  synthesized is used to create rGO filters. 

Merit Award 
$1,000 +                 
Team Award 
$500 

Raffles Institution 

Investigation Of Pleurotus 
Ostreatus Laccase On The 
Degradation of Textile Dyes And 
Its Effects On Chemical Oxygen 
Deman Levels 

Liu Kaizhong, Justyn Lae, 
Melvin Loh, Bek Ming 
Huan, Yeo Eng Xuan 

Project 
Summary 

In the textile industry, large amounts of textile dyes discharges into aquatic ecosystems 
has caused water pollution.  Dyes contribute to an increase in Chemical Oxygen 
Demand (COD) levels due to the oxidation of dyes.  Hence, dyes consume oxygen, 
causing less dissolved oxygen available for marine life.  As textile dyes are resistant to 
degradation, conventional wastewater treatment methods are ineffective.  Background 
research has shown that the enzyme laccase is able to degrade textile dyes effectively.  
Laccase is found in the edible Oyster Mushroom, which is cheap and easy to obtain.  
Furthermore, using Laccase to degrade textile dyes is more eco-friendly than chemical 
treatment methods as no harmful chemicals are released in the environment.  Hence, 
we decided to investigate the effects of Oyster Mushroom on the degradation of textile 
dyes and its effects on Chemical Oxygen Demand levels.  From our experimentation, we 
found out that using 3 g/ml of oyster mushrooms with only 30 minutes of treatment, 
would have a 99% reduction in concentration of dyes.  We conclude that using 2 to 2.5 
g/ml of oyster mushrooms and treating the wastewater for 30 minutes would be ideal, 
having dye reduction levels of 85.8 to 91.2% respectively.  To incorporate our findings to 
real-life context, we plan to construct a cheap and effective prototype in which 
wastewater is passed through immobilized laccase.  We designed it such that laccase 
and wastewater are in contact for a longer period of time in order to maximize the 
degradation of dyes.  Immobilising the laccase also ensures that laccase is of optimum 
enzymatic actitivy by shielding laccase from extreme pH and temperature conditions.  
Morever, laccase is not lost and can be reused.  The prototype consists of rubber tube, 
a tap and a recycled bottle with a cut-out base.  This fulfills the purpose of creating an 
environmentally-friendly product to ameliorate the issues faced in the environment and 
society. In conclusion, not only is laccase enzyme from oyster mushroom effective in 
degrading textile dyes, our prototype may alleviate the wastewater conditions in 
developing countries by providing a cheap and efficient method to degrade the textile 
dyes.  The collection of wastewater from the canal and at the beach also create more 



awareness as to the importance of protecting our marine eco systems. 
 

Commendation 
Award $500 +      
Team Award 
$500 

Anglican High School 
Biodegradable And Recyclable 
Bioplastics From Prawn Shells 

Zhang Ziqi, Tan Zhi Heng, 
Augustine Low, Chua Jia 
Yi 

Project 
Summary 
 

Plastics based on fossil fuels are not sustainable as they rely on a finite resource.  Their 
manufacture emits large amount of greenhouse gases like carbon dioxide that contribute 
to global warming. Bioplastics are made from renewable resources and under 
biodegradation by microorganishms, thus mitigate environmental effects by reducing the 
amount of wastes sent to the landfills and reducing greenhouse gas emissions. This 
project endeavours to make bioplastics from seafood wastes and plant matter that have 
physical properties that are unique, superior and functional compared to fossil fuel-
based plastics.  More importantly, the bioplastics have acceptable disposable methods 
of reason of sustainability. 

Commendation 
Award $500 

Fuchun Secondary 
School 

Optimizing The Rate Of 
Biodegradation Of Polystyrene 
Waste By Tenebrio Molitor 

Rachelle Kirsten V 
Evangelista, Chia Yee Jey, 
Siti Insyirah Bte Mohd 
Taib, Sky Lim 

Project 
Summary 

Waste management of polystyrene, better known as Styrofoam is an issue as it posed a 
threat to the environment especially in Singapore where Styrofoam is not recycled.  It 
was found that Tenebrio molitor, better known as mealworms has the ability to process 
Styrofoam making them a possible solution to the problem.  However, the rate of 
processing Styrofoam must be improved for its to become a viable solution.  Hence the 
objective of the study is to optimize the consumption rate by finding out the age which 
the mealworms consume Styrofoam at their fastest rate and the optimum way to 
increase the consumption rate through alternating their diet.  Other objectives of this 
project include quantifying the consumption rate of Styrofoam by adult beetles and 
determining whether the egested Styrofam waste of mealworms has detrimental effect 
on germination and growth of plant.  Result of this investigation makes Styrofoam into a 
viable solution to the problem of Styrofoam the mealworms consume over the course of 
its life span could justify the cost.  The same principal can have huge implication as it 
can be applied to other projects as by feeding other bioagents with waste and food 
together it might also drastically improve the consumption rate of the waste. 

Commendation 
Award $500 

Gan Eng Seng 
School 

Combining Piezoelectric and Solar 
Energy For Carbon-Neutral Light 
Supplementation To Increase 
Crop Yield 

Ike Valerie Natasha 
Chinonye, Lauren Dana 
Ho Min, De Souza Leslie 
Ethan 

Project 
Summary 

This project combines solar and piezoelectric power generation, as sustainable sources 
of electrical energy suitable for use of in tropical Singapore, due to the consistent supply 
of solar power here, as well as our high population density and pedestrian footfall.  
Using solare panels and piezoelectric generators, we envision their combined energy 
input in many possible applications, for example to operate carbon neutral lighting for 
pedestrian use at night.  In particular, we investigated the application of LED light 
supplementation to increase the yield of existing energy efficient vertical farming system, 
to work towards increasing the productivity of low-carbon footprint food in Singapore.    
Although there are many questions that require further investigations to answer, the 
potential of this current project highlights the possible importance of these relatively 
untapped source of renewable energy, and shows much promise they bring in 
enhancing the lives of Singaporeans, through empowering the environment, food 



security and energy security. 

Commendation 
Award $500 

Hwa Chong 
Institution 

Investigating The Use Of Eggshell 
And Mussel Shell As Aggregates 
In Concrete 

Jonavan Wong, Dylan 
Ong, Ansel Bryce Tan 

Project 
Summary 

Amount of solid waste generated has been increasing and it is important to find ways to 
recycle these wastes.  Eggshell and mussel shell are common wastes which are often 
being disposed.  In this study, we propose the use of eggshell and mussel shell as 
partial replacement of sand in the making of concrete.  Sand was replaced from 10% to 
30% by both types of shell in the making of concrete.  Results show that replacement of 
sand by 10% - 30% of eggshell resulted in a decrease in flexural strength of concrete.  
For mussel shell, replace level of 20% to 30% leads to a decrease in flexural strength.  
No significant decrease in flexural strength was observed when the replacement level 
was 10% mussel shell.  Hence concrete modified with 10% mussel shell is most 
promising and further tests were conducted on it.  When subjected to a temperature of 
45 degrees Celcius, the concrete with 10% mussel shell behaved in a similar manner as 
the unmodified concrete with no noticeable difference in the decrease in strength.  This 
finding suggests that the modified concrete is suitable to be used in countries such as 
Singapore where the day temperature is high.  Water adsorption tests show that the 
concrete modified with 10% mussel shell adsorbs less water than the control and is less 
permeable to water.  Hence, it is suitable to be used in pavements which are exposed to 
rain.  Mussel shell can be successfully used as a partial replacement of sand in the 
making of concrete.  The concrete with 10% mussel shell has great potential to be 
further developed into building materials. 
 

Commendation 
Award $500 + 
Team Award 
$500 

Raffles Girls’ School 
(Secondary) 

Haze Runners 
Ashita Ashish Sule, Woo 
Hoi Yuet, Cheng Zhi Ying, 
Fallon Thng 

Project 
Summary 

In view of the recurring haze issues that plagues Singapore every year, the haze 
situation has brought about undesirable consequences, a decreased air quality and 
hence increase in health issues, such as respiratory issues, amongst Singaporean 
citizens.  Limitations of current measures to combat the haze situation within 
households, such as air purifiers and air-conditioners are as follows – high purchase 
costs, high electricity bills and hence a greater adverse impact on the environment, 
evident from a survey conducted where it was discovered that electricity consumption 
has doubled from usual levels during hazy periods, with overall electricity bills reaching 
nearly $150.  To counter these limitations, our proposed product is a netting with pores 
from 0.1 to 0.3 micron, similar to N95 masks, preventing 95% of harmful particles from 
entering houses.  These can be easily installed on window ledges in homes to filter out 
harmful particles from entering houses.  It will be sold at a price of $35 and will come in 
a form of a 300cm x 600cm sized roll.  Based on a survey, we conducted – 70.5% of 
respondents were willing to buy our product.  The advantages of our product are as 
follows :  
 
(1) increased cost efficiency – as air-conditioners or purifiers tend to cost minimally $100 
and require regular maintenance which resulted in greater costs, our netting sold at $35 
is 65% lower than the regular price of such electrical appliances.  Hence, our product 
can be purchased at a cheaper cost and will not incur long-term financial burdens 
through rising electricity bills, making it more appealing for most Singaporeans, 
especially lower-income families. 



(2) Environmentall friendly – our product eliminates the need to turn on electrical 
appliances during hazy periods, thus reducing energy consumption and hence global 
warming. 
 
(3) Increased ventilation – This netting increased ventilation indoors as residents will be 
able to open their windows during hazy period due to its lightweight and breathable 
property. 
 
(4) Versatility – The netting is made of a flexible material which is foldable and easily 
brought around.  Hence, it can be used in various nettings like offices or any enclosed 
areas with windows.  Furthermore, as our netting comes in a roll, any household will be 
able to utilize our netting regardless of the different sizes of windows they might have 
since they can simply cut the netting to the corrent size that will fit the windows in their 
houses without the need of advance tools or skills. 
 

Encouragement 
Award $200 

Nanyang Girls’ High 
School 

Improving The Efficiency Of Solar 
Panels 

Kylie Heng, Cheryl Peh, 
Tong Zhixian 

Project 
Summary 

Singapore has a climatic condition that is suitable for the use of solar panels, and has 
been using them as a source of renewable energy.  However, our group has found out, 
through research, that dust collected on solar panels considerably affects the efficiency 
and productivity of the solar panels as it decreases the reflectivity of the foremost layer 
of the solar panel.  The experiment was aimed to investigate how the accumulation of 
dust and other particles will affect the reflectivity and in turn, efficiency of a solar panel.  
In addition to that, we wanted to find out if our proposed engineered structure 
(prototype) would work successfully to clean the dust off an attached solar panel and 
thus, increase its efficiency.  Hence, we conducted two experiments in total.  The first 
experiment was targeted at the effects of dust on the output and efficiency of solar 
panels. We connected the 2 panels Solar Panel A (Wiped) and Solar Panel B (With 
Dust) to capacitors and placed them outdoors to receive sunlight over a duration of 5 
hours.  After which, a multimeter was used to ensure reliable results. After 5 hours, 
Solar Panel A (Wiped) and Solar B (With Dust) had average output of 146.1mV and 
7.6mV respectively.  This huge difference in amount of electricity collected from Solar 
Panels A and B clearly shows that dust affects the efficiency of a solar panel 
significantly.  For the second experiment, and engineered structure (prototype) was built 
in hope to clean the dust off the solar panel periodically and increase the efficiency of 
the solar panel.  The prototype had a wind turbine, connected to a stepper motor, so as 
to generate electricity to power the brush to wipe the dust off a solar panel.  We came 
up with this idea as Singapore’s natural climate is largely windy and sunny and this 
prototype would be able to fully maximize Singapore’s climatic conditions to generate a 
greater amount of renewable energy. The prototype was then left outdoors to receive 
wind and sunlight over a duration of 5 hours as well.  After which, the total electrical 
output from the entire structure was recorded, and the experiment was repeated two 
times more.  In general, the results suggested that the accumulation of dust and other 
particles on top of solar panels highly affect the efficiency of the solar panels and, the 
engineered structure (prototype) indeed managed to generate a higher electrical output 
than a singular solar panel.  However, our prototype was unfortunately, unable to work 
as a whole because not enough electricity was generate to power the brush and Arduino 
board.  But, when tested separately with a large electrical source, the brush and Arduino 
were able to work, and the brush was able to move across the solar panel every 4 
hours, to clean it.  Through this experiment, we found out that dust on the solar panels 



affects the productivity and efficiency of solar panels very significantly and in order to 
counter this problem, the prototype that we have created helps to increase the efficiency 
of the solar panels through the additional output from the wind turbine, and the overall 
structures’ ability to clean the dust off. 
  

Encouragement 
Award $200 

Ngee Ann Secondary 
School 

Restoration Of Smooth Otter 
Population In Singapore By 
Increasing Awareness Through 
Play Using Educational Games 

Valerie Tang, Nur Atiqah 
Bte Nasrullah, Yu Haitao, 
Angela Low, Safiah Bte 
Abdul Jalil, Sapphire Lee, 
Emmanuel Wong, Ernest 
Kwok, Timothy Ong, 
Phang Xin Yi, Yeo Kai 
Xun, Lim Jia Ying, Qidwati 
Izni Bte Abdul Jalal 

Project 
Summary 

This project aims to indirectly help to increase the population of Smooth Otters after their 
return to the Singapore landscape in the past few years.  We are concerned that their 
numbers will decline quickly due to recent public interests on them.  General public who 
stalked the Smooth Otters may not have sufficient information about Smooth Otters and 
how to treat them appropriately given that at present there is very little information 
available on the internet about them.  We want to share our research from the internet 
through games.  The games will educate the general public about Smooth Otters in a 
fun way.  Thus, we have created a 4-in-1 game package to be enjoyed by a group or 4 
years and above.  It is suitable for use by families too.  We have created a pack of 
questions and answer cards that can be used in all 4 games created.  Rules and 
Regulations on how to play the games are also included.  The games and tried and 
tested. 
 

Encouragement 
Award $200 

Raffles Institution 
To Investigate The Degree Of 
Effectiveness Of Prototype In 
Reducing Soil Erosion 

Ng Jian Yi, Derrick Wong, 
David Yeo, Chen 
Haoyang, Sim Hean Zhor 

Project 
Summary 

Coastal erosion has been a problem for many beaches and shores around the world 
due to the waves constantly hitting them.  It is a pressing problem in our society, where 
Singapore has been readily affected by coastal erosion for the past few decades.  As 
such, our group hopes to reduce the impact of soil erosion by using 3D printing to test 
out different shapes and models so as to find out the most effective one.  We conducted 
many experiments involving a total of three 3D printed prototypes with different shapes 
and we found out that the prototypes indeed helped to reduce the extent of soil erosion.  
We plan to design a prototype that is both cost-effective and efficient in mitigating the 
effects of coastal erosion. Mangrove roots are very effective in holding the soil together 
so when the high tide comes, the soil would not be easily washed away.  Mangroves 
roots are effective in preventing soil erosion as mangrove roots are clustered together, 
forming a dense tangle of mangroves roots and branches.  These helps to reduce the 
energy of the waves washing up to shore, reducing the amount of soil being washed 
away to sea.  Furthermore, mangroves have a complex network of roots, this means 
that the roots of mangroves are branched out in many different directions.  This helps to 
increase the grip of the mangroves onto the soil which helps to hold the soil down and 
prevent it from being washed away.  The aim of our research project will be to 
investigate the effects of 3D printed structures on reducing the impacts of coastal 
erosion.  We hypothesis that one way to reduce the impacts of erosion is to design a 
structure that replicate the mangrove roots.  We have came up with different designs of 



prototypes that would help achieve our goal.  We have decided on prototypes that best 
stimulate the mangrove roots, resulting in the asterisk shaped prototype.  Then, we also 
made a few other see whether less arms will affect the effectiveness of the prototype.  
The prototypes are 3D printed to stimulate actual larger prototype to test its 
effectiveness in preventing or reducing the impacts of coastal erosion.  These 
prototypes will be planted onto the soil and water will be poured onto them to find out 
their effectiveness in preventing soil erosion.  Though thorough testing of the prototypes, 
we do hope to be able to find the most suitable prototype in reducing the effects of 
coastal waves. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



(C )        JUNIOR COLLEGE / INSTITUTE OF TECHNICAL EDUCATION 

Prizes School Title of Project Participants 

2nd Prize 
$5,000  

ITE College East Smart Weights 

Muhammad Rayhan Asri, 
Mohamed Azri Bin 
Sulaiman, Patrick Lim, 
Belinda Tok, Lee Jun Qin 

Project 
Summary 

According to data provided by the lift industry, the average occupancy rate of lifts is only 
20 percent of the maximum cargo load, whereas the figure for counterweights is 40 to 
50 percent. Therefore, the aim of this project is to use smart weights to achieve energy 
saving for lifts. In this project, smart weights are adaptive weights that can attach or 
detach from the car of the lift as the cargo weight changes. 
 
For this project, we aim to converse the energy during non-peak period, when the 
average occupancy rate is very low (<1). Therefore, we will target lifts, which have long 
non-peak period. During non-peak period, we are expecting that at least 80% of the trip 
is travelling empty or with only 1 person. For most flats, the peak is around 6am-9am. 
For office building, the peak is around 6am-9am, 1130am-2pm and 5pm-7pm. In this 
case, our lift is very suitable for flats, which has long non-peak period. 

3rd Prize 
$3,000 

ITE College West Hitze 

Silvanus Sng, Samuel 
Wong, Thia Zheng Leong, 
Matthew Premjeet Singh 
James 

Project 
Summary 

Urban heat Island (UHI) effect mainly happens in metropolitan areas that makes it 
significantly warmer than the surrounding rural areas due to human activities either on a 
working or transportation basis. The heat build-up is mainly due to the effect of poor air 
circulation, and is most apparent when winds are weak which makes the heat stays 
stagnant in a given area for a long time. This would cause irritation and discomfort to 
people residing in that area, causing a decline in motivation to work efficiently. 
 
Our project is to remove stagnant heat build-up by recycling the existing urban heat to 
power air-circulation units within an enclosed environment, where people usually 
resides, and thereby removing heat through artificial convection air currents. 

Special Merit 
Award $2,000  

ITE College West 
Vertical Lobster Prawn 
Propagation And Farming 
 

Bryan Chia, Abdul Fattah 
B Abdul Halim, 
Muhammad Muliadi 
Mohammed S, Shawn 
Ten, Koh Zi Yang, 
Alexander James 
Kennedy, Wendy Tham, 
Bryan Ang, Lim Yun Hong 

Project 
Summary 

In food scarce Singapore, the dairy supply of sea-food is always on high demand, not to 
mention the price rockets more than triple (above $60/kg) during festive seasons for the 
Chinese or Malays. The supply of fresh prawns from local coastal farms adopt open net-
cage farming model. In 2015, a plankton bloom caused massive deaths and wipe out 
whole farm stock. In Jan this year, a 300 tone of oil spillage, after ship collision and 3 
farms were badly affected.  
 
The objective of the project demonstrates an alternative way to meet demand and 
producing food lobster prawn under the constraint of space. 



Special Merit 
Award $2,000 

ITE College West 
Water Efficient Vertical Planting 
Sytstem 

Justin Ang, Qasim B 
Muhammad Noor, Marcus 
Boon 

Project 
Summary 

Large amount of water and land is use in agriculture. This led to large scale of 
deforestation. The project is to develop a system for urban farming that can be 
implemented at any location. The project try to achieve four main environment saving 
point 1) Reduce water use for the system, 2) Reduce space use, 3) Recycle food waste 
and 4) Harvest renewable energy. 
 
A smart system is use to monitor critical parameter so that minimum monitoring is 
needed. 

Merit Award 
$1,000 ITE College Central Recycle Shower Water System 

Beldon Natal, Tan Zhi 
Heng 
 

Project 
Summary 

Water is a precious resource in Singapore. We do not have sufficient water supply and 
have to import from Malaysia. As the population grows, demand will increase further. As 
such, it is important for every one of us to save water. At home, the largest consumption 
of water is showering which takes up 29% of total consumption. The proposed project is 
to design a tank to collect the water used for shower and used it for toilet flushing. The 
water collected for 1 shower (90L for around 10min) can be used to flush the toilet 5 
times (around 18L per flush). 

Merit Award 
$1,000 

ITE College Central RiverRest Kean Zachery O’hara 

Project 
Summary 

Problem statement: Homes in Singapore typically use air-con and water heater daily. 
Most people switch on their air-con to sleep at night and water heater for bathing every 
night. Proposed solution: Comfortable sleep comes at a price and almost all cooling 
product emits hot air to the environment. RiverRest provides comfort for sleeping and 
saves energy by harnessing energy from hot air emission and body heat energy to heat 
water in the tank. Peltier plates will be used. The heated water can be used for daily 
washing and bathing. This idea will help Singaporeans conserve electricity and saves 
money. 

Merit Award 
$1,000 + Team 
Award $500 

ITE College Central Shroomatic – Vitality For Life 

Muhammad Danish B 
Jumahat, Muhammad 
Syazwan B Mazlan, 
Muhamad Daniel Bin 
Suhaimi, Muhammad 
Azmirul Bin Roziman 

Project 
Summary 

Our invention is a self-powered growth chamber for cultivating oyster mushrooms. It is 
equipped with micro-controller and smart sensors to regulate temperature and humidity, 
creating an optimal mushrooms growing environment. Watering is fully automatic with a 
system of pump and mist spray nozzles. The system is powered by a solar panel that 
also recharges a battery. 
 
The oyster mushrooms are first germinated in a bed of used coffee grounds and later 
transferred to another substrate of sugar cane bagasse (waste product from sugar cane 
juice extraction). This nutritious and fibrous medium is an excellent renewable resource 
for growing mushrooms. 



Commendation 
Award $500 + 
Team Award 
$500 

Anglo-Chinese 
School (Independent) 

PaperPure: A Novel Paper-Based 
Antibacterial Water Filter That 
May be Synthesised In A Single 
Step At A Low Cost 

Gideon Tay, Pulkit 
Athavle, Alexander James 
Loy 

Project 
Summary 

The creation of an innovative filter paper that has been infused with Zoysia matrella 
grass extract and silver nitrate solution. The grass extract bioreduces the silver nitrate to 
silver nanoparticles which are known to exert an oligodynamic bactericidal effect on both 
gram positive and gram negative bacterial. 
 
Our project will assess the bactericidal-effectiveness of “PaperPure” and analyze silver 
leaching to test its viability for real-life application. This project aims to produce an 
environmentally sustainable, optimally-effective, low-cost, lightweight, easily produced 
and scalable innovation that will save lives in areas where clean water is scarce and 
water sources are contaminated with bacterial pathogens. 

Commendation 
Award $500 

Hwa Chong 
Institution 

Use Of Lysozyme In Microfiltration 
For Control Of Biofouling 
 

Matthew Ng, Jorshall Law  

Project 
Summary 

Microfiltration is a form of wastewater treatment where water is passed through a filter to 
remove particles larger than 0.1 microns such as bacteria. However the buildup of 
bacteria on the membrane causes the formation of a biofilm that reduces permeability 
and demands higher pressures to pump water through the membrane. This increases 
the maintenance costs of filtration. A novel method of inhibiting the growth of biofilms on 
MF membranes using lysozyme is reported. Lysozyme is shown to be capable of killing 
97% of bacteria, as well as drastically decreasing the rate of biofilm formation.  

Commendation 
Award $500 

ITE College East D’Cyns Water Alarm System 
Goh Geok Ling, Sim Jie 
Ren 

Project 
Summary 

This is an easy-to-use, water-flow alarm system that offers a very effective way to 
control and save the amount of water usage at home. It is a customizable alarm system, 
which consists of three main parts, namely, the water flow sensor, the single board 
computer, and customized software. The single board computer (SBC) is operated by 
Raspbian OS, controls the other sensors such as the buzzer, sound, liquid. It also runs a 
customized software that we called the D’Cyns Sensor interface, where the parameters 
of the alarm system is to be set.  

Commendation 
Award $500 

ITE College East 
Save My Shower (Renamed To 
Intelli$ave) 

Abdul Majeed Mohamed 
Nijamudeen, Adriel Low, 
Muhamad Lutfil Hadi B 
Zainudin 

Project 
Summary 

Intelli$ave provides a way for users to know the cost of the water they spend in real-
time. A smart device is fixed in between the water flow point of interest and a App shows 
the cost and amount of water consumed. 
 
The smart device, for example, can be attached to the shower point to monitor the 
amount of water used. The App also provides the ability to do some analytics. Thereon, 
users can also set water goals and communicate that to the smart device.  

Commendation 
Award $500 

ITE College West 
Conveyor  Aquaponic Vertical 
Planting System 

Aloysius Eu, Darryl Ng, 
Chern Jun Wen 

Project 
Summary 

Our project is the Conveyor Aquaponics Vertical Planting System. The project objective 
is to build and design a system that occupy less space and yields a high output. Our 
system measures 1.2m x 0.8m x 1.8m high. It can hold up to 108 pots of plants. The 
plastic tank is used to farm fishes and the waste from these fishes, through an efficient 



filtration, the waste are converted to nitrite then to nitrate. Our system, due to the rotary 
motion of the modified bicycle wheels, enable watering in sequential order and with the 
red and blue LED lights and the sides, the vegetable can be grown indoor and during 
the night. Another benefit of using our system is when you leave your house for 
vacations or work, you do not have to worry about watering the plants. Bicycle wheel 
rims, conveyor belts, container, motor, screws and aluminum profiles are used to build 
the system. 

Encouragement 
Award $200 

Catholic Junior 
College 

Implementation Of A Food Waste 
Management System In Catholic 
Junior College (CJC) 

Matilda Tan, Ignatius 
Gabriel Ho, Lim Jing Zhe, 
William Hanson Djati 
Utomo 

Project 
Summary 

Catholic JC currently does not have a proper food waste management system. Hence, a 
group of students want to propose a 3 stage implementation process to manage food 
waste system in school. The 3 stages include: 
 
Stage 1: raising awareness in educating the importance of minimizing food wastage, 
followed by educating the vendors, staff and students on an appropriate method to sort 
and separate food waste into food types. 
 
Stage 2: to inculcate habit to through food waste into composting bin (i.e. Panko 2.0) 
design by the students to facilitate the “shredding” process to increase food surface are 
to volume ratio so that the conversion of food waste to fertilizer is enhanced (i.e. 
decomposition). 
 
Stage 3: the end product of the composting process will be utilized as fertilizers for 
school garden compound. 

Jurong Junior 
College 

Jurong Junior 
College 

Make Every Drop Count 
Ashwin S/O Boopalan, 
Liau Chen Yu, Coey Tang  

Project 
Summary 

In collaboration with the Public Utility Board (PUB), the Environment Conservation Club 
(ECC) of Jurong Junior College developed a CCE Water Conservation Education 
Package for JC students. The lesson was carried out in JJC to the JC 1 students during 
Civics Tutorial in the month of March, which is the month we celebrate Singapore World 
Water Day. The CCE lesson aims to raise awareness among students on the 
importance of water conservation. An inaugural Water Rationing Exercise was held at 
the end of March in the school, as a closure to the month of activities related to water 
conservation. 

 

 

 

 

 

 

 

 



(D) TERTIARY LEVEL 

Prizes School Title of Project Participants 

1st Prize 
$10,000 

 
Sepuluh Nopember 
Institute of 
Technology, 
Surabaya 
 

“Coco Fibers Converter 
(COFITER): Integrated Machine to 
convert Coco Fibers into Green 
Concrete Rooftop 

Zeffri Irawan, Shinta Johar 
Alif Rahadi, Rachmad 
Ananto Wicaksono, Dwiki 
Febrianto 

Project 
Summary 

Waste Coco fibers are highly increasing especially in the coastal area.  Local 
communities prefer to burn it which causes air pollution or let it decay which resulted in 
smelly environment.  At best, they sell the wastes at low price.  Therefore, we offer Coco 
Fibers converter (COFITER): Integrated Machine to Convert Coco Fibers into Green 
Concrete Rooftop”. Traditional method produce rooftop by burning clay and that it is 
taking too long time and resulting in gas emission.  While the modern method using 
cement as basic material is rather expensive and not eco-friendly.  COFITER is the 
solution to produce eco-friendly, cheap, strong and short manufacturing of rooftop.  Thus, 
the output of wastes has added value and is promising for the local communities since 
the demand towards rooftop is high as a result of construction development. 
 
The purpose of this research is to know the process of coconut fibers into green concrete 
rooftop, creating the most applicable design of the machine and helping people living 
around coastal area to increase their income by producing green concrete rooftop from 
coconut fibers. 
 
COFITER is the solution to produce eco-friendly, cheap, strong and short manufacturing 
of the rooftop.  Thus, the output of wastes has more economic value and is promising 
since the demand towards rooftop is high as a result of construction development. 

2nd Prize $6,000 
National University of 
Singapore 

Lunchbox Rental System 

Leonard Tan, Bushra 
Kareem, Mrinalini, Nyeow 
Low Chen, Tan Sihan, 
Edwin Lai, Tjong Wei 
Zheng 

Project 
Summary 

We are a group of mechanical engineering students working with NUS Office of 
Environment Sustainability to design a fully automated lunch box dispensing and return 
system.  Noting the high usage of disposables in campus, the success of initiatives to 
encourage reusable containers, we have come up with a solution to dispense reusables, 
collect used ones and track its usage.  Our machine has the scalability in capacity and 
function from campus to public use.  Previous project such as Project Box and Project 
Tumblr, both initiatives by NUS SAVE, were a huge success and the concept of using 
reusable containers for food to reduce the number of disposables was something that the 
university has been actively moving towards.  SAVE Has now decided to implement a 
lunchbox dispensing system to promote this sustainability movement as Singapore’s first 
automated lunchbox dispensing and returning system.  SAVE requires the team to design 
a system that is able to both dispensed lunchboxes as well as collect the subsequently 
used lunchboxes as well as collect the subsequently used lunchboxes.  Upon collection, 
the lunchboxes will be washed without the need of payment from student users.  Rental 
of lunchboxes will be completely free. 

3rd Prize $4,000 Temasek Polytechnic Environmental-Friendly Method 
To Recover Copper (Cu2+) Waste 

Ong Lip Yuan, Lim Master 
Preecha 



From The Electronic Industry  

Project 
Summary 

Copper waste, in the form of Cu2+ is produced in a abundance by the electronic industry 
such as the printed circuit board (PCB) industry. This is due to high electrical conductivity 
of copper.  Current method of treating copper ions out of bulk solution using pH control 
(at pH = 8.8) to form insoluble Cu (OH)2.  The precipitated Cu (OH)2 is then filter-pressed 
into filter-cake before dumped at land-fill.  This treatment method is not ideal as : 
 

- Treatment cost which involves pH sensors, pH-adjustment chemicals 
(acid/alkaline), etc. 

- Expensive resource such as copper is not recovered 
- Potential environmental concerns (using up space in land-fills, leaching of Cu2+, 

etc) 
 

This project aims to find explore new method to treat copper that is environmental-
friendly : 
 

- Treatment using inexhaustible ion exchange resins to extract Cu2+ from the 
wastewater 

- Regeneration of resins using seawater and concentration of Cu2+ wastes for 
subsequent treatment process 

- Plate out of Cu2+ to Copper metal from the concentrated Cu2+ solution using 
electrical energy derived from solar cells. 
 

Merit Award 
$1,000 

Sepuluh Nopember 
Institute of 
Technology, 
Surabaya 

Bio-Fouling For Artificial Coral 
Reef (Bio Arc) : Apparatus For 
Processing Biofouling Wastage 
and Making Artificial Coral Reef 

Septia Ratna Sari, Anifatul 
Rohmiah, Adhi Duta 
Baskara, Arif Riansyah, 
Alfath Lathiful Ikhwan 

Project 
Summary 

Massive growth of marine life on wetted surface ship known as bio-fouling resulted into 
bigger ship resistance which made the fuel cost higher.  It reaches up to 20.16 kg/m2 a 
year and manually cleaned then simply waste.  Seeing this problem, we offer “Bio Arc”, a 
project to utilize bio-fouling as the basic material for coral reef.  This project use pressing 
method to shop the bio-fouling into lateral cavities then will be put into the sea to be coral 
reefs.  We hope this project will solve the problem of coral reefs and take benefit of bio-
fouling. 
 

Merit Award 
$1,000 + Team 
Award $500 

National University of 
Singapore 

NUS Foodations 

Shaina Tan, Marcus Choo, 
Gabriel Teo, Choo 
Ruisheng, Tow Jia Hao, 
Jurgen Lee  

Project 
Summary 

Food wastage has been a significant problem in Singapore and this is especially 
prominent in the National University of Singapore (NUS).  Our project hence aims to 
tackle the problem of food wastage in NUS, both catered food in Residential Colleges 
and Halls as well as food courts and canteens.  We plan to build a mobile app to reduce 
the amount of food waste in the University everyday.  At the same time, this app aims to 
raise awareness of food wastage by providing facts-of-the-day.  This app would also 
have a point system to reward people who helped in reducing food waste. 
 

Merit Award 
$1,000 

Singapore 
Polytechnic 

Bio-Beads For Organic Removal 
in Water Medium 
 

Eugene Chin, Ayu Suya 
Binti Zainuddin, Koh Wee 
Chen 



Project 
Summary 

Water Pollution is one of the most common environmental threat in the world.  Two of the 
most common organic dyes found in water pollution are methylene Blue (MB) and neutral 
red.  According to the world bank, 20% of the world pollution in the world due to the 
textile processing in the industry.  Some of the conventional methods that are currently 
being used to treat organic dyes includes activated carbon.  However, activated carbon is 
not cost-effective as it has its limitations and has a high cost.  Our objectives are to study 
the capability of bio-beads in removing organic dye Methylene Blue in column adsorption 
experiment, to modify the physical characteristics of the bio-bead to improve its 
adsorptive properties and to study the characteristics of the physically modified bio-beads 
using analytical equipment such as SEM. 
  

Commendation 
Award $500 

Sepuluh Nopember 
Institute of 
Technology, 
Surabaya 

Cattle Dung On Livestock Ship 
Utilization 

Ryan Rachman, Alifa Alma 
Adlina, Stevanus Arie 

Project 
Summary 

Cattle are large ruminant animals with horns and cloven hoofs, domesticated for meat or 
milk, or as beasts of burden.  Cattle consume grass from village, sometimes feed with 
animal feed.  There are various animal classified as cattle like cow, goat, ox. The average 
number for single cow dungs every single day is 25-30 kg.  This number gets bigger 
when there are 500 cows.  Usually on land, cattle dungs are used as compost, food for 
catfish or paper.  In India, cattle dungs used as material for creating ceramic and bricks. 
Knowing the fact that cattle dungs from cattle ship are thrown away to the ocean (12 
miles away from coast line), such a waste if we need to keep searching new source of 
energy before we runs out of oils, arouse a new idea to utilize cattle dung as a new 
source of Biogas.  In this case, we are focused on the idea of utilization cattle dung as 
Biogas and compost as well because in the end of process creating Biogas, there will be 
leftover from dungs itself.  The rest of dungs can be tapped as compost with simple 
addition.  Many advantages of cattle dungs utilization : (1) as a new source of energy as 
biogas, (2) reducing the volume pile of manure that could potentially pollute air, soil and 
water (3) making cattle dungs more valuable. 
 

Commendation 
Award $500 

Nanyang Polytechnic Maglev Wind Harnesser 
Oh Jia Jun, Aldric Kok, Siti 
Nur-Amira Binte Azli, Lim 
Qin Yin 

Project 
Summary 

Harnessing of wind as an alternative energy resource is largely overlooked in Singapore, 
due to the moderate wind speeds and scarcity of land for building of wind farms.  The 
Magley Wind Harnesser developed in this project in this project is more suitable in our 
local context than traditional wind turbines, and aims to overcome the issues of low wind 
speed and land scarcity. The designed Wind Harnesser is small, lightweight, able to 
operate at low wind speeds, doesn’t require foundation installation and is low cost.  
Tapping on the endless cycle of air movement, a wind harnesser could be the key to 
sustainable development. There are several design features that contribute to its 
efficiency even at low wind speeds.  They are (1) the use of magnetic levitation to reduce 
rotational friction, (2) the use of a specially designed shaft that permits levitation (3) the 
use of mechanical gearing (4) the use of lightweight materials. Combined with these 
features is a unique wind vane design that was optimized after several experiments and 
research. This wind vane design is inspired by that of roof ventilators, which have very 
efficient rotational capabilities. 
 

Commendation University of Water Saving Shower Unit – Chin Chun Wei 



Award $500 Glasgow “ShowerEase” 

Project 
Summary 

The proposed project conceptualizes a shower unit which is integrated with a water 
saving shower head.  This is achieved in the form of rationing the water prior to each 
shower so that it allows the user to track the water consumption in real time, thus 
allowing adjustments to be made to lower the utilities bill.   The design process consists 
of three sections : the first is by utilizing the concept scoring matrix to generate a concept 
based on inspiration from existing water saving methods; component sizing by means of 
doing calculations and lastly visualizing the appearance of the product by using 
SolidWorks which is a computer-aided design and stimulation software.  ShowerEase 
allows for conservation of water which is in line with the Save Water Campaign launched 
by PUB, while helping household which adopted it to save on utilities bills in the long term 
despite the rising costs of water by integrating the methods of rationing water and 
reducing water consumption.    With future enhancement in design ‘ShowerEase’ will be 
able to reach out for a bigger market share due to it being more aesthetically pleasing on 
top of being more viable than normal and Smart shower units. 
 

Encouragement 
Award $200 

BCA Academy Self Powered IOT Water Meter 
Cai Ruichao, Chen 
Zhengran, Yuan Haina, Wu 
Yi Le, Guo Yang 

Project 
Summary 

With the development of technology and economy, environmental problems become 
more and more severe.  Saving and storing energy is one of the methods to protect the 
environment. According to the research and information online, hot water usage accounts 
for 16% of household demand for energy, much more than lighting and cooking (5% 
each) and is comparable to electricity usage for appliances (21%).  Therefore, water 
management is important in our daily life.  As per the PUB report, showering typically 
comprises 29% of a household’s monthly water consumption.  To make the users aware 
of its impact, this year PUB announced the prototype implementation of “smart shower 
devices for real-time information on water usage”.  This project augments with an 
enhanced version of the proposed technology. 
 

Encouragement 
Award $200 

Nanyang Polytechnic 

Development and 
Characterization of Biodegradable 
Polymer Composites for 
Packaging Applications 

Elson Ng, Kenny Lee, Muhd 
Hasif Bin Azmi 

Project 
Summary 

Plastics have been used to replace many materials due to their vast range of properties 
and low product cost. The most commonly used plastics are PET, PE, PP and PVC.  
These plastics are disposed when no longer in use which contributes to land, sea and air 
pollutions.  Since most of these plastics are non-biodegradable, they take many years to 
degrade which leads to the accumulation of plastic wastes.  Thus, they take up a lot of 
spaces which causes plastics waste to be thrown in animal habitats and destroying them.  
This may cause extinction of animals that rely on the habitat and even affect the 
ecosystem.  These plastics occasionally get washed into the waterways and into the 
ocean which causes sea pollution.  Marine creatures may mistake them for food which 
causes suffocation or poisoning of a marine life and may even lead to extinction of some 
species.  Harmful chemicals also leech into the water when plastics degrade as they are 
exposed to the sun. In order to reduce plastic wastes and minimize pollutions, many 
researches have been done on biodegradable plastics which can replace conventional 
plastics in the future.  Currently, there is no cheap and efficient methods to produce 
biodegradable plastics which cause them to be more expensive compared to non-
biodegradable plastics.  However, paying a little more to use biodegradable plastics 



which can help save the Earth is a worthy decision.  

Encouragement 
Award $200 

Republic Polytechnic 
Assessing Water Quality Treated 
by Biomass Ash / Coffee Grounds 

Chan Jing Xin, Chiang Zhi 
Wei, Ng Hon Kheng, 
Mohamad Fauzan Bin 
Muhamad Mazri 

Project 
Summary 

Last year, about 278,000 tonnes of biomass waste were used as fuels in power plants 
and boiler ash has been produced as by-products.  Around 790,000 tonnes of food 
wastes were generated and used coffee grounds are part of these.  Therefore, being able 
to upcycle the biomass ash and used coffee grounds into value-added and useful 
materials could being economy benefits to Singapore.  Biomass ash and used coffee 
grounds can be low-cost adsorbents of heavy metal for water treatment.  Through this 
project, the effectiveness of biomass ash / used coffee grounds will be accessed for 
removal of heavy metal in water. 
 

Encouragement 
Award $200
  

Republic Polytechnic 
Developing Oil-Sorbent Foams 
Based on Polyurethane-Fly Ash 
Composites 

Maisarah Binti Mustaffa, 
Nurul Ain Nisrina Binti 
Hamran, Liyana Nadhirah 
Binti Ismail, Siti Suliana 
Binti Zainudin, Cindy Chai  

Project 
Summary 

It has been estimated that approximately 294 tonnes of Municipal Solid Waste 
Incineration (MSWI) fly ash is produced each day in Singapore and these are landfilled.  
Therefore, being able to convert MSWI fly ash into useful materials could reduce 
landfilling and extend the lifespan of the landfill.  Through this project, we will adopt a 
technique to formulate polyurethane-fly ash composites in the form of foam for 
application in oil spill clean-up.  These polyurethane-fly ash foams are believed to exhibit 
a promising opportunity to recover valuable raw materials from wastes, to gain a great 
environment benefit together with manufacturing costs savings. 
 

Encouragement 
Award $200 

Singapore 
Polytechnic 

Environmental Cleaner – UV 
Assisted ZnO Impregnated 
Ceramic Membrane For Organic 
Wastewater Treatment 

Sherwin Chua, Dhiyaul 
Asyraf Bin Rahmat, Eunice 
Lim, Loh Wen Yu 

Project 
Summary 

Organic pollutants, particularly persistent organic pollutants (POPs) discharged from 
industry still face much difficulty to be removed from water.  One of the promising and 
effective ways is photocatalytic degradation.  ZnO has emerged as an efficient 
photocatalyst due to its unique characteristics such as direct and wide brand gap in the 
near-UV spectral region, strong oxidation ability, good photocatalytic property, and a 
large free-exciton binding energy.  In this project, ZnO was impregnated into tubular 
ceramic membrane.  A system was designed, built and studied its photocatalytic 
degradation of 4 nitro-phenol with the assistance of UV light.  Result showed an excellent 
performance for the 4-nitrophenol removal by the system. 

Encouragement 
Award $200 

Temasek Polytechnic 
Artificial Stimulator Recycling 
Machine – ASRM 

Xu Xinyu, Mao Xiangling, 
Andre Tey, Zhang Yi Ran 

Project 
Summary 

The campaign for recycling garbage has been around for many years, however the 
existing system may not be sustainable due to lack of human discipline, instant incentives 
and stimulator to do the act of recycling automatically.  This project is an automatic 
intelligent stimulator waste recycling machine that are able to sort rubbish; plastic, metal 
and others.  The recyclable machine is link to a claw machine which act as a stimulator 
that will give the people chance to play and win a prize instantly.  The machine required 
the user to place the recyclable materials in the correct compartment, in case the user 



place the rubbish to the designated compartment.  The recyclable machine used Arduino 
and Raspberry Pi as central controller.  PV solar is incorporated so that the machine can 
be installed anywhere (walkway) even the absence of power grid. 
 

 

 

 

 

 

 

 

 

 

 


