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Abstract
Energy saving starts by knowing how much energy is being consumed. A building factor is easier than any other
things in energy saving. Since, especially, it is closely connected with user's space-use-patterns and manager's

utility-operation-style.

An energy metering system lets building users know about energy consumption pattern in buildings and measure
energy in real time. Development and materialization of metering systems need more careful plans, so that they depend
on a demand of individual facilities and available infrastructures they used to use. But, so far, there is no guidelines

how to install metering systems.

This paper suggested how to install meters and researched a method for how to analyze by using metered data. For
that, Green Building in KIER is used as a test bed. As the results, nevertheless the smallest number of meters is
basically one for the whole building energy measuring, it is too limited in analysis. So we needed to add the sort of
fuel and utility types and found that it depends on all cases. For this reasons, a guideline should be created in order
to install meters as soon as possible. It would be suggest a way to save more energy in building factor.
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STEP 1—' Table 1. Physical characteristics of the building
Establish program goals and objectives.
i Characteristic/component | Description for the building
STEP2 |
Identify needs to support selected analysis approaches. Location Daejeon, South Korea
.
STEP 3| — T,
— Type of building & shape | Five stories, Institute Building, o-shape
Develop and apply evaluation criteria.
. STEP 4 i Gross floor area (m’) 6,164.8
| Design, instal E”Id implement. Construction (W/m’K) | roof(0.29)/wall(0.45)/floor(0.35)/window(2.60)
[ STEPS |
Validate performance and program persistence. Number of occupants | 210 (Maximum)
. B Cooling Ice thermal storage system + VAV
Fig. 1. A process of metering system HVAC
System . . .
Heating Convector (perimeter) + VAV (interior)
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Detail (Maximum) Q End-Use

. Lighting for each floorg*s

Lighting @

Il . Plug load for each ﬂo@ *5

. Meters for Gas atz

- Boiler 1,2 i
. Pumps for heating

_Pl_ug_ I_oa:@_ _ _ (Electric }uom)

_ Chillers 1.2 D2

. Cooling tower

Ice storage

. Pumps for cooling 3
. AHU S/F =4

AHU
(M)

. S/Fin electric room @
. S/F in machine room @

. AHU R/F *4

. Heat exchanger 1,2 Heat
exchanger

. S/Fand R/F

. Pumps @ BUEES m
Fans

(M)

| . PV cell o

)

- Pumps o

. Thermal storage tank

—————

Solar

Heat m

@about 40
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-@— _ @urce (Minimum)

o

Electric rheters

()

Electric meters
(machine room)
|
|
Electric theters
(Renewable
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Fig. 2. Analysis methodology of applied metering system

(M indicates a meter.)
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Table 2. Utilization items of metered data
Meter type Source Meter End-use Meter
(Meters location) Detailed Meter etc.
Current Sum
Data type
Max Average etc.
Minute Hour
Time Interval Day Month
Period of season Year etc.
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Fig. 3. Peak data of the building (Peak-Whole Building-Monthly)
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Fig. 4. Peak data for each end-uses (Peak-End_use-Daily)
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Fig. 5. Electricity consumption of the building
(Consumption-End_use/Detailed-Monthly)

Fig. 6. Electricity consumption for each end-uses
(Consumption End_Use/Detailed-year)
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Table 3. Detailed information about sub-meters

Location Name of quipment | Number of meters
B1 | Equipment boiler for heating | equip. (1), pumps (1), gas (1)
room boiler for hot equip. (1), pumps (3), gas (1)
water
chiller equip. (2), pumps (4)
cooling tower equip. (1), pumps (2)
AHU no. 3 equip. (1), fans (2)
miscellaneous fans (2)
1F | Air AHU no. 4 fans (2)
conditioning | miscellaneous equip. (1)
room
EPS miscellaneous lighting (1), plug load (1)
2~4H EPS miscellaneous lighting (7), plug load (3)
SF | Air AHU no. 1, 2 fans (4)
conditioning
room
Roof top miscellaneous fans (2)
EPS miscellaneous lighting (1), plug load (1)
miscellaneous fans (2)
Total Gas  (2), Electricity (45)
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Table 4. Considerations for metering system design
Meters* Electricity re Data
Location Gas new Type Interval BAS
Analysis Whole . . . . Vent. i -
Homs AT Light | Equip | Chiller | Boiler | EHP : pumps Fans etc able
. O C,. S M, D
Electric o) o) o) o) o) 5 o o S D
Gas O o C D, H
Peak Pl O S H O
ug load o) 5 C H ©]
Chiller O C H O
PV o o C D, H
Whole O S M
Consump Building @) ) ©) @) @) @) ©) @) S M, Y
-tion Plus load O O C D, H O
Lighting O O C D.H

Meters for source
Source Meter o
electricity / gas / renewable energy source etc.

Meters fi d-
End-Use Meter eters for end-use

lighting / plug load / chillers / boilers / EHP etc. :

Detailed Meter Meters for detailed analysis

lighting and plug load for each floor / AHU Fans / Pumps etc. :

:min 1 ~ 1 (for elec.) + 1 (for gas) + n (for renewable energy)

1 (for lighting) + 1 (for plug load) + n (source types)

n (floors) * 2 + n (fans) + n (pumps)

b6

-
Time interval

" Meters Location : Source Meter / Interval Meter / End-use Meter
™ Data Type : Current / Sum / Max / Average etc.
: Minute / Hour / Day / Month / Period of season / Year etc.
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Table 5 Metering justification example (DOE 2005)

. 13
Q Il]srfllled Cost Ay e
esired Simple Payback Minimum

= Annual
@ % Annual Savings

Electric Bill

(D Installed Cost : the total cost to purchase, install and commission the
meter.

@ Desired Simple Payback : the number of years it will take the
metering system to produce cost saving equal to the installed cost. (In
the Federal sector, the simple payback period should be 10 years or
less)

(@ Annual Cost : the total annual cost of the fees and expenses to cover
communications, data collection and storage, and data analysis, as well
as meter operations and maintenance.

@ % Annual Savings : the estimated cost savings benefits to be realized
from the productive use of the metered data.
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