
Project Flow

present

Project Scheme
We aim to construct a project which make our campus 
sustainable with involving many students and the 
faculty. In this project, we are going to publish an 
application for smartphone which helps us behave more 
sustainably, and construct a system which diffuse the 
application into whole campus.

Cooperate with TSCP
It is indispensable to cooperate with TSCP. TSCP (UTokyo 
Sustainable Campus Project) is a fomal organization 
which aims to achieve low-carbon campus. In the phase 
we implement the project, it is necessary to cooperate 
with TSCP. In present, we have discussed many times 
and developed the project. 

Analyze CO2 Emission in Campus 
We made a model to visualize CO2 emission in campus
(picture above). We found that experimantal buildings 
emit more CO2 than non-experimantal buildings. TSCP 
has tackled to reduce energy consumption in 
non-experimantal buildings, therefore to reduce CO2 
emission from experimantal buildings is important in 
present.

Green Labs Competition
At first, the application will be implemented in 
experimantal building - Chemistry Building. We will 
develop the application through this trial. The 
applicaiton facilitates users to behave more sustainably - 
reducing energy for lighting and air conditioning, and 
improve indoor air quality. We are going to hold Green 
Labs Competition - a competiotion to assess how much 
laboratory menbers contribute to sustainable campus - 
in Chemistry Building. We also aim the application to be 
used widely.

Discuss with the faculty in Chem Bldg. 
To implement Green Labs Competiotion, it is necessary 
to obtain periossion and cooperation from the faculty in 
Chemistry Building. Therefore, we had meetings with 
professors who are representatives of the building. In 
that meeting, we explained the project and professores 
were cooperative. We found that users (the faculty and 
students) are also interested in the way to live and study 
sustainably, and this application will be acceptable to 
the users of Chemistry Building.

Apply for Global University Climate Forum
Global University Climate Forum is an event where many 
students from all over the world gather to realise 
sustainable society. It is held by IARU(International 
Alliance of Research Universities) and ISCN(International 
Sustainable Campus Network).
We, TSCP (UTokyo Sustainable Campus Project) Student 
Committee, have got the chance to participate it.
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CO2 Concentration Control

EducationGreen Labs Certification

Contents

Lower the Sash
Energy consumed in Labs

1.
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3.

4.

5.

6. Yes

7. Yes

8. (a)

9. Yes
10. Yes

11. (b)
12. Yes
13. Yes
14. Yes
15. Yes
16. (a)
17. Yes
18. Yes
19. Yes
20. Yes

21. Yes

22. Yes
23. Yes

24. Yes

25. Yes
26. Yes

27. Yes

Documentation: Screenshot of Chemical Inventory System

Pre-requisites
We share information about our Green Labs Certification with all students and 
employees, and encourage them to get involved.
Documentation: Green Labs Pledge with signatures of all members (Scan or Photo)
We completed Green Labs Simulator.
Documentation: Green Labs Simulator inputted completely
We use ChemWatch.
Documentation: Screenshot of ChemWatch

Yes

We use Chemical Inventory System.

Yes

Yes

We know the phone number of first aid officers.

We know Safety Regulations.

Education
The orientation for laboratory staff includes training on sustainable laboratory practices 
in addition to laboratory safety training.

Energy Conservation

The Phone Number is; 

Yes

Yes

Dispose of samples in our freezers and refrigerators when no longer needed. 

Lights are switched off (a) by human sensor (b) independently of other lights (c) by one 
switch in a room.
Lights are switched off in unmanned areas.
Hard drives (computers, monitors, chargers etc.) are switched off or on power save when 
not in use.
We utilize fume hoods. (a) Constant Air Volume (b) Variable Air Volume (c) None
Fume hood sashes are a kept closed when not in use and low when in use.
We operate fume hoods for experiments only, not for storage. 
The sash is lowered when you are not physically at the fume cupboard.
The fume hood lights are switched off when you are not at the cupboard.
We have refrigerators or freezers. (a) Refrigerator (b) Freezer (c) Both (d) None
We have a regular clean-up and defrosting schedule for the refrigerator and freezer. 
We have turned down our -80 freezer to -70.

Freezer/refrigerator equipment is “Energy Star” rated.

Recycling and Waste Reduction
All paper, cardboards, packaging materials, polystyrene and empty printer cartridges are 
recycled.
We print/copy double-sided whenever possible.
We have request electronic versions of laboratory catalogues to replace printed 
laboratory catalogues.
We attempt to reduce unwanted mail through efforts to remove names from mailing 
lists.
Waste materials are segregated whenever possible to minimize contamination.
We recycle any glass that has been properly decontaminated or has not been 
contaminated with chemicals or biological hazards. 
We order frequently used items in bulk, consolidates orders, and/or combines orders 
with other labs when possible.

Laboratory Subject:

Laboratory Location (building name and room #)

Laboratory Description:

Bronze - Prerequisites and Completion 65 % (Including prerequisites)

Number of people working in laboratory (position / year)

Contact Name

Contact Email / Phone Number

Certification Process
Step 1: Complete Green Labs Certification Checklist.
Complete checklist below. Select or input in green coloured cells. Please note that Pre-requisites 
are necessary to be 'Yes', and they need documentations attached.

Step 4: Submit and be certified.
Submit this checklist and documentation prerequisites need to *******@*********  .
ANUgreen finally evaluate and certify your laboratory. If you hope, ANUgreen will provide feedback 
to this certification.

Certification Rating

Silver - Prerequisites and Completion 75%

Green Labs Certification Application

Laboratory Information
Laboratory Title:

Step2 : Score the Checklist provisionally.
Click the button 'Calculate'. The result shown here is provisional one, therefore it might change in 
final evaluation for certification.
Step 3: Remedy your practices for sustainable labs.
If the score does not satisfy certification, remedy your practices to be more sustainable. You can 
refer not only this checklist, but also 'Guide to Green Labs Certification Checklist'.

Gold - Prerequisites and Completion 85%
Platinum - Prerequisites and Completion 95%

28. N/A

29. N/A

30. Yes
31. Yes
32. Yes
33. Yes
34. Yes
35. Yes
36. Yes

37. Yes
38. Yes

39. Yes
40. Yes
41. Yes
42. Yes
43. Yes
44. Yes

45. (a)

46.

The score is 43 / 48 ( 90 %), and you are Gold certified!

We know what to do if there is a spill.
Chemical Usage

We properly dispose of containers or packages that formerly contained radioactive 
materials.
Animal waste is disposed of correctly.

We run our dishwashers/autoclaves only when they are full.

We know which liquid waste chemicals can go down the sink.
We know how to dispose of a liquid chemical that cannot go down the sink.
We know how to dispose of solid chemical wastes.
Chemicals are shared with other labs when possible.
We always wear appropriate Personal Protective Equipment (PPE).
Chemicals and samples have been removed that are no longer needed.

We purchase energy efficient (such as Energy Star) equipment.
Chemicals are only ordered on an as needs basis.

Purchasing

Water Conservation
Water equipment is set to minimum flow rates and pressures.

We use vacuum pumps instead of water-intensive vacuum aspirators.
Water leaks are reported immediately.
Lab members are encouraged/trained to use water conservatively.
We use a closed loop chilling instead of a single pass system.

Travel
When traveling to various locations for work, we usually utilize (a) Public Transportation 
(b) Carpooling (c) Hybrid Ucar (d) Car (e) Other

Innovations
Please describe any additional sustainable features of your laboratory that this certification 
program has not captured. (5 points max)

Green Labs Certification is a 
system which assesses 
experimantal laboratories in 
terms of not only energy 
consumption but also 
chemical usage and recycle, 
and so on. We can learn how 
to study sustainably 
throught  this certification.

At the annual safety training for learning chemical usage, 
we are going to explain that the action for safety such as 
lowering sashes can contribute to save energy.
In addition, we are going to show systematically how to 
live and study sustainably in campus. This will help 
understand what we should do for sustainable campus.

In July 2015, waste air flow 
accounted for 12% of total 
air flow. It is estimated that 
approximately 10% of 
energy can be saved by 
shutting the sash.

The most effective action to save energy in Chemistry Building is shutting the sash of fume hoods. Shutting the Sash, you can reduce the unnecessary exhaust 
air flow, and not just decrease the idle fan and air-conditioner running but also prevent the diffusion of harmful substances and lower the risk of some accidents 
such as fire. We will show the effect of lower the sash on the application, and how to encourage the users to more energy-saving and secure experiment.

Air Flow

Heat Radiation

Electricity

Air Conditioner

Fume Hood

Sash

Researcher

Computer

Lighting

Exhaust Fan

Lowered Sash

- A Case in Summer (July, 2015)

Less Air to Exhaust

Less Energy for
Exhaust Fan

Less Air to Condition

Less Energy for
Air Conditioning

Less Energy for Labs

Less Energy for
Lighting/Computers

Lighting/Computers Usage
without Waste

Less Heat Load
to Eliminate

Experimental Building + APP for Green UT Non-Experimental Building + APP for Green UT
As the first step, we will install the system and the application in the Chemistry Building. In the chemistry laboratories, the App will inform the users of the potential for reduction of the energy 
consumption by shut the sash of Fume Hoods in the room. This will encourage the users to shut the sash. If you are in just a classroom without fume hood, the App will inform you of the energy 
consumption per capita (the energy consumption which you are responsible for) and the Tips for sustainable action in that situation.

References
藤山拓哉 , 谷口力也 , 野城智也 : 多主体で構成される建物の統合的エネルギーマネジ
メントに関する研究、日本建築学会大会学術講演梗概集 , pp. 659-660, 2014.9
金子隆昌 ,  村上周三 , 伊藤一秀 , 深尾仁 : 現地実測による温熱・空気環境の質が学習
効率に及ぼす影響の検討ー学習環境におけるプロダクティビティ向上に関する研究
（その 1）－, 日本建築学会環境系論文集 , No. 606, pp. 43-50, 2006.8
金子隆昌 , 村上周三 , 伊藤一秀 , 深尾仁 , 樋渡潔 , 亀田健一 : 実験室実験による温熱・
空気環境の質が学習効率に及ぼす影響の検討ー学習環境におけるプロダクティビ
ティ向上に関する研究（その 2）－, 日本建築学会環境系論文集 , No. 611, pp. 45-52, 
2007.1
亀田健一 , 村上周三 , 伊藤一秀 : 室内環境質が学習意欲ならびに学習効率に与える影
響ー学習環境におけるプロダクティビティ向上に関する研究（その 3）－, 日本建築
学会環境系論文集 , No. 642, pp. 943-949, 2009.8
湯澤秀樹 , 中川善博 , 本堂泰治 , 塩地純夫 : 学校施設におけるエネルギー消費と教育
環境のマネージメントに関する研究（第 2報）室内環境の実態と PTA の意識に関
する調査 , 空気調和・衛生工学会大会学術講演論文集 , pp. 145-148, 2015.9
立川智一 , 西宏章 : 環境センサを利用した在室人数推定手法 , 日本建築学会環境系
論文集 , No. 650, pp. 355- 362, 2009.8

sensor

High Concentration

Alarm Notify
to Open Windows

Show the Place
of  Swithes

black board

Notify to Turn on
Ventilation Fans

Notify to Turn off Lighting
for Unused Area

Energy Consumption
per Capita

Intellectual Productivity

Data 
Center

obtain positional information of machine and count number of people in the room

Show Intensity

APP + Safety Training
APP + Tips for Sustainability

V:1,000[m3], Q:100[m3/h], 40[people]

0

200,000

400,000

600,000

800,000

1,000,000

1,200,000

1,400,000

1-
Ju

l

3-
Ju

l

5-
Ju

l

7-
Ju

l

9-
Ju

l

11
-Ju

l

13
-Ju

l

15
-Ju

l

17
-Ju

l

19
-Ju

l

21
-Ju

l

23
-Ju

l

25
-Ju

l

27
-Ju

l

29
-Ju

l

31
-Ju

l

Ex
ha

us
te

d 
Ai

rfl
ow

[m
3]

Chemistry Building

ideal waste

Safety Confirmation
 in the case of Disaster Booking Room / Seat SystemInformation about How much Facilities such as 

Cafeteria or Library are Congested

Other Possibilities

Green App

Energy Consumption in your Lab

Total Energy Consumption in each Lab  today

・ About Energy Consumption

・Tips for Comfortability / Less Energy Consumption

・About APP
・Convenience
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Energy consumption of ventilation power 
is increasing. Low the sush !

copy right 
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Green App
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Lecture Room No.12
in Faculty of Engineering Bldg.1
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58 ％
1640 ppm
120 kWh

Intellectually Production Indicator

CO2  concentration is high !
Raise the ventilation volume flow rate or open 
the window !

Temperature

Humidity

CO2 Concentration

Energy Consumption
per Capite

Price Down 15 points are needed

Green App
・Point

copy right 

214  Points
are available for services !

・Tips for Collecting Points

・About Healthy 

10 points 
are needed

Gotenshita sports gym is not crowded now.
Let s  go to the gym for exercise and get 20 points ! ‘ 

→ Check Services through points !

Walking Distance in This Month

Total：326 km　＝　16 points

Extra Rice Free
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Health
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APP + Evaluation = Less Energy Waste + Comfortability

Every user can contribute to Green Campus in various locations

recommendation for exercise, healthy food

advice about how to use experimental devices  

Intellectual Productivity
tips for controling air-condition

Today, most of constituents of the university of Tokyo have a smartphone. If we give the members some information like a notice of waste energy or an advice to 
ventilate on their smartphones which are connected with protocols in each room, we can encourage them to do sustainable action efficiently.
To realize this idea, we will develop a new system and application.
In order to encourage campus members relevant action, we will evaluate their behavior from some measuring data and a questionnaire. By saving electricity bill, we get 
financial resources and give exemplary  members some goods and services as an incentive to do sustainable action.
As preparation activity, we introduce the systems and application to the Chemistry Building and hold a Green Labs competition in this building. Specifically, we promote 
"lower the sash" and the appropriate use of air conditioner.
By this project, we intend not only improve the conditions of this building but also make the use of this experience and improve the function of the appreciation. 
Eventually, we aim to introduce this system and application to whole campus.

Our proposal is a system which encourages campus constituents to take sustainable action with the App for smartphone. Installing sensors (thermometers, hygrometers, Beacon, etc) and applying unified protocols to each sensor, 
we get room energy consumption data, environment data and each user’ s positional information. By these data, we evaluate the environment and energy consumption of the room and offer valuable data to each user. For 
example,  based on the data, the App will inform the users of the tips on sustainable action.

In order to make the users to be wiling to take the sustainable action, you need some incentive. Of course, we also consider the incentive in our proposal. In the App we are developing, you can 
store and use points. You will obtain points if you take some relevant actions which contribute to sustainability - less energy consumption, healthy, safety and intellectually productivity. For 
example, you can get some points if you go to the gymnasium, attend a safety guidance, walk a lot, check the Tips on sustainable action, reduce energy consumption, or improve the air 
environment in your room. And you can use the points to buy some goods in the school store or get large serving in the cafeteria.

APP 

Evaluation 

Mobility :
Update Location of Users 
Data :

2, Real Time Energy per Capita 
1, Information about staying Room

3, Tips for     Comfortability
                      Less Energy Waste 
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Book Price Down

Laboratory

Office

Cafeteria

Point

collected in APP Services through PointsSutainable Action
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Contents of APP
Three functions blow are main contents of the app.
1)System to assess sustainable behaviour
2)Tips to help sustainbable behaviour
3)Extra function convenient for campus life
1)To facilitate sustainable behaviour is the most 
important purpose in this project. Behaviour evaluation 
in terms of sustainability can be a guideline for 
sustainable behaviour. In present, we are developing 
evaluation system in terms of not only energy saving but 
also commuting and recycle.
2)In the meeting with professor in Chemistry Building, 
he advised us that what to do specifically should be 
arranged systematically. We are going to install them as 
‘Tips’ in the application.
3)Any applycation would be meaningless if it is not 
usually used. Auxiliaty functions which support campus 
life will be added. This will help the application be 
installed widely.

Incentive
Incentives for sustainable behaviour will help the 
application be used by more people.  To make waste 
less, it is important to take care of waste everyday. 
Therefore, incentives which facilitate users to use the 
app everyday are desireable. For example, we can get 
discount ticket for cafeteria. It is important to design fair 
exchange system between sustainable behaviour and 
incentives. Of course, we are going to cooperate with 
oelated organizations in campus.

Install Sensors
To amplify energy conservation and intellectual 
productivity, we are going to install sensors for 
temperature, humidity, CO2 concentration, and 
positional information. Each sonsor can contribute to 
sustainability, and some papers show it. Some problems 
will be found through the implementation, and we will 
develop the system as the solution.

This APP can be available for other services except for the above contents. Particularly, with APP function of using number of people in the 
room, the below services can be developed in Campus.

Energy
Consumption

APP shows Real-Time 
Energy Consumption and 
Ideal Energy 
Consumption and Energy 
Waste calculated by 
outside air tempearture, 
preset temperature, 
number of people in 
room and floor space.

APP informs users of tips 
for Less Energy Waste 
according to their room 
and condition. 

Staying
Room

APP informs users of tips 
to enhance Intellectually 
Production in the room.

APP shows 
air-temperature, 
humidity, CO2 
concentration and  
Energy Consumption 
per capita in the room.  
In addition, these 
condition is evaluated 
based on  Intellectually 

Points and
Health

Users can check 
collected Points and 
available Services.

APP gives uers Points 
according to 
contributing to their 
health by themselves 
such as walking 
distance and the 
number of times going 
to Gym.

APP informs users of tips to 
collect points and enhance 
their health according to 
their recent activity.

Spread APP for all members in Campus
In final target, APP is aimed to be available for all 
members such as students, faculty and other 
office-workers in Campus.
In addition, This system can be available for research  
subjects for various fields and based on these research 
results, APP will be improved in the future.

Construct Network
In this Campus, “Standard-Data-Model for 
Wide-Area-Network of UT ” is drawn up by Woking 
Group for Examination of Telecommunication 
Regulations managed by TSCP.
This model shows the form of data collected by BEMS
(Building Energy Management System) and enable to 
manage and control big-data and server easily. 
Spreading this model is needed to check and calculate 
Energy Comsunption and control some building 
equipment with APP. 

Develop APP
We plan to develop APP with labolatory of Information 
Science and Technology. For this laboratory, through 
developping APP, research about APP contents and 
user-interface can be conducted.
 Eventually, this project is conducted with company 
familiar with APP technology.


