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Abstract

This research shows the improved methodology which can be applied for universities which want to set up their
GHG inventories. In other words, we tried to make guideline in problems due to the unique characteristics of
universities. This guideline will help university to deal with the problems they are facing: For example university
has less enforcement in operational control compared to the business sector. And it also has various usage of
facilities, although these facilities are not maintained by same principa agent. The difference between owner and
manager is an another reason for difficulty in setting group organization.

The improved and adaptable methods responding to these problems were suggested from this research. The
results of this research says the new definition of function for various actors in university for quality control and
quality assurance. Because the suggestions made in this research which concerns with criteria for building of
universities GHG inventories were all read by current legislation, there is an anticipation that this can be an
official guideline that can be applied to the universities right away.

Key words: Greenhouse gas (GHG), GHG inventory, Guideline, GHG emission, GHG & Energy target manage-
ment system
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Fig. 1. GHG Inventory building process.
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Table 1. Models for monitoring.

Model Contents Monitoring facility example
A Purchase Legal meter equipments for the purpose of business or Gasmeter, oilmeter, gas pump, LPG meter, heat
verifcation - legal monitoring meters under Article 2 meter, watt-hour meter and other legal meters
) Voluntarily installed meters that are regularly monitored

Fuel direct . o . )

B measurin by testing agency, calibrating agency, and inspection )
9 agency under National Standard Law Article 14 Gasmeter, oilmeter, gas pump, LPG meter, heat
meter, watt-hour meter, other legal meters and etc.

Approximate  Voluntarily installed meters or meters that are not
C ;

method monitored regularly

FolAm AAT FF AL 39 13 2o (R
X, 2011; IPCC, 2006).
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Table 2. Criteria on division of organizations in universities.

Criteria University cases
Method University A, B, C, D, E-WRI/WBCSD GHG Protocol Control Approach
Property University B-Excepting University hospital

University C-Excluding subcontracted businesses on university’s property (restaurant etc.)
University A-Excepting A Institute because A electronic company is designated as an another mandatory

Management agen
ag agency agency
) University A-Including K and Y campus because the standard for designation was changed by public notice.
Campus unit . . .
University B-Excluding Campus S
Purpose University A-Excluding community housings including apartments for faculty and university personnel

Small-scale emission  University A-8 out of 10 business points categorized under this category, excluding the K and Y
business points Campus

Table 3. Direct sources of greenhouse gas.

Source Contents

University A, B-GHG emission from fossil-fuel facilities such as Powerplant, Chiller, Boiler, GHP (Gas
engine Heat Pump), cooking facilities, Heater, Air conditioning& Heating, and thermo-hygrostat
University D-On-campus emissions (Excluding transportation)

Stationary
combustion

University A, B-Emission from fossil-fuel transportation owned/leased by university for university
Mobiles combustion community members(cars, commuting bus, motorcycle, grass cutter, etc.)
University D-Emission from on-campus fossil-fuel transportation for university community members

University A, B-Not calculated
University D-Emission from use of gasin laboratories

Process University C-Holding stock/Recharged stock of fire extinguisher, fire extinguishing equipment, cooling
equipment, and etc.
University A, E-Intentional/unintentional emission from using/storing/transporting/producing/
Fugitive processing fuel or other chemicals. e.g. HFCs from using air conditioner and SF¢ from laboratories

University B, D-Not calculated
University C-GHG emission from diverse forms of gasin laboratories
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Table 4. Other sources of indirect greenhouse gas.
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Category Contents
Emission from university’s waste disposal-calculated in separate categories of reclamation, incineration, waste
Waste . . . .
water and biological processing of solid wastes
Should include al facilities if using water supply from outside source and should calculate total amount of
Water supply water used in unit of university (not in separate unit of facilities). If divided in unit of campuses, then calculate
in terms of total amount of water used in unit of campus
. Calculate GHG emissions from the registered commuting vehicles of faculty, university personnel, and
Commuting
students
Aviation Calculate GHG emissions from flights funded by university for faculty
Agriculture Calculate GHG emissions from fermentation and disposal of solid wastes from livestocks owned by university
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Table 5. Example for the calculating of electricity consumption.

Purpose Definition Facilitics(details)
Air conditioner (room AC, PAC, EHP, etc.)
Conference room, Lecture hall (used only Heater (electric heater, EHP, etc.)
classroom during specific time) Lighting

Educational apparatus(computer, beam projector, etc.)

Research |aboratory

Lab & Discussion room
used by professor, graduate
researchers

Air conditioner (room AC, PAC, EHP, etc.)

Heater (electric heater, EHP, etc.)

Lighting

Educational apparatus(computer, printer, copier, etc.)

Other home appliances(refrigerator, water purifier, kettle, etc.)

Reading room (open 24 h)

Open for study purpose library
& College reading room

Air conditioner (room AC, PAC, EHP, etc.)

Heater (electric heater, EHP, etc.)

Lighting

Educationa apparatus(computer, printer, copier, etc.)

Library & Reference room

Central library, college reading
room, etc. (open hour fixed)

Air conditioner (room AC, PAC, EHP, etc.)
Heater (electric heater, EHP, etc.)

Lighting

Educational apparatus

Administrative office

Genera admin room
(regular commute hour)

Air conditioner (room AC, PAC, EHP, etc.)

Heater (electric heater, EHP, etc.)

Lighting

Office appliance (computer, printer, copier, etc.)

Other home appliances(refrigerator, water purifier, kettle, etc.)

Residence/Commercia space

Dormitory, snack bar, stationery
store(not a place to cook)

Air conditioner (room AC, PAC, EHP, etc.)
Heater (electric heater, EHP, etc.)

Lighting

Office appliance (computer, printer, copier, etc.)
Commercial refrigerator, freezer

Dining room

Dining room, cafe
(place to cook)

Air conditioner (room AC, PAC, EHP, etc.)
Heater (electric heater, EHP, etc.)

Lighting

Cooking appliances

Commercid refrigerator, freezer

Public space in the building

Hall, labby, restroom, elevator, etc.

Lighting

Air conditioner (room AC, PAC, EHP, etc.)
Heater (electric heater, EHP, etc.)

Elevator

Fen

Other

Machine equipment

Machinical room, transformation
room, etc.

Transtormers
Machine equipment
Other various equipment

Qutdoor space

Sidewalk, playground, etc.

Street lamp, street lights
Lamp, etc.

Air conditioner (room AC, PAC, EHP, etc.)
Heater (electric heater, EHP, etc.)

Laboratory Use specia experimetal equipment Lighting
Lab equipments
3.3 tigte] BuEE W M % HAH 75 U ds ¥ 98 FFAE A 5 5o
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Table 6. 2010 models for monitoring, University A.

Contents Research subjects Activity data Type
© Solid fuel : No No -
Stationary combustion @ Liquid fuel : Kerosene, Diesel etc. Facilities daily log B
® Gasfuel : LNG, LPG etc. Bill A
Mobiles combustion @ Liquid fuel : Kerosene, Diesel etc. Vehiclelog B
. © Experimental gas Unknowability C
Direct GHG sources Process @ Operating anesthetic Unknowability C
@ CO, fire extinguisher Daily log B
Fugitive @ Air conditioning & Heating refrigerants No monitoring C
9 @ Refrigerator refrigerants No monitoring C
@ Electric insulating switch Unknowability C
Indirect GHG sources @ Purchased electricity Bill A
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®
N,O
(Kg/TJ,
MWh)
15
01
01
06
06
0.1
39
0.0027

@
CH,
(Kg/TJ,
MWh)
10
5
5
10
10
5
25
39
0.0054

Emission factor
©)
CO,
(VAR)
MWh)
107
56.1
63.1
719
719
63.1
69.3
74.1
0.4653

@
Oxidation

factor

@
Lower
heating
value
29.3
57.8
34.3
35
57.8
31
35.4

GHG emissions equation
GHG emissions

Fuel Use Amounts X D X @ X ®
Electricity Use Amounts X @O X ®

Fuel Use Amounts X D X ®

CO,=Fuel Use Amounts X D X @ x @
CH,=Fuel Use Amounts X D X @ x @
CO,=Fuel Use Amounts X @ x @
CH,=Fuel Use Amounts x @ x @
CO,=Electricity Use Amounts X D X @
CH,=Electricity Use Amounts X D X @

N,O
N,O
N,O

thousand m®

thousand m®
kL

Unit
ton
kL
kL
kL
kL
kWh

Electricity

Coke
LNG

LPG
Kerosene
Heating oil
LNG
Gasoline

Activity data
Fuel

Emission
activity

Solid fuel
Gasfuel
Liquid fuel
Mobiles
combustion
(road)
Purchased
electricity

List

Stationary
combustion
Mobiles
combustion
Indirect

GHG
sources

Table 7. GHG emissions calculation methods.

Division
Direct
GHG
sources
(Scopel)
Indirect
GHG
sources
(Scope?)
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