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ABSTRACT

Recently, advanced metering infrastructure (AMI) has been recognized as a core technology of smart water grid, and
the relevant market is growing constantly. In this study, we developed all-in-one smart water meter of the AMI system,
which was installed on the test-bed to verify both effectiveness and field applicability in office building water usage.
Developed 15 mm-diameter smart water meter is a magneto-resistive digital meter, and measures flow rate and water
quality parameters (temperature, conductivity) simultaneously. As a result of the water usage analysis by installing six
smart water meters on various purposes in office building water usage, the water usage in shower room showed the
highest values as the 1,870 L/day and 26.6 liter per capita day (LPCD). But, the water usage in laboratory was irregular,
depending on the many variables. From the analysis of the water usage based on day of the week, the water usage
on Monday showed the highest value, and tended to decrease toward the weekend. According to the PCA results and
multivariate statistical approaches, the shower room (Group 3) and 2 floor man’s restroom sink (Group 1-3) have been
classified as a separate group, and the others did not show a significant difference in both water use and water quality
aspects. From the analysis of water usage measured in this study, the leak or water quality accident did not occur.
Consequently, all-in-one smart water meter developed in this study can measure flow rate and water quality parameters
(temperature, conductivity) simultaneously with effective field applicability in office building water usage.

Key words: advanced metering infrastructure (AMI), conductivity, field applicability, flow rate, office building water usage,
smart water meter
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(a) pictorial view of smart water meter (c) monitoring device

Fig. 1. All-in-one Smart water meter developed in this study.
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Table 1. Characteristics of smart water meter developed in 3t AL Yo|thFig. 2). idE AntE ¢E ngHE
this study 27k B3 1% o 3P AR, 25 WA sl
Contents Characteristics A, A95o] A4, ASwe] ARIA, £42) 8l
Certification Stan}cllard Accepted BHEz = X 63o] Az|etdnh By 120 Ao 2
Length (L) 165 mm = o = =
= Hl ! TAHoOZ o]l %/\F}/\{_ﬂx
Size Width (W) 92 mm ;}"’l'o E]—'(;O}O:] —;—; Z ﬂﬁ | o‘oi ﬁ](’)u 'ru ; |
1O 4lo = e}
Performance after thaw Accepted A= ol ol A Ul AFES] ARS R 2
Minimum flow rate 16 L/h SLolgl & 4= Qlvk Al AR AS d=E
Maximum flow rate 1,600 L/h ChFeE AbESo] &8skl glon, AHHe Qg ~
Indicator Minimum 0.1 L 5 7h AL Qo] A olt). E3, BlEAFEE A5 g
i ©
Vedmun S 1 Feol et Sy AMIL W] WS EC % 8
Type of connected thread PF 3/4" o] WEZ H A fola o 151 2 ol iAo
Water quality measurement | Temperature, conductivity of MgkE v gojshAl mUE e = gl Aol
AUtk & AFoA = AT E VIEoR &5 A
} _ _ Q A2 2AFL = o 3= m
o) xK(impeller) 3|40 8 WAE A7|4S gsinz & 5 FAslen, _%7_ 15-9] 7ci>]—r 5t 3
glojglo] AlFAT} oA o] o Hod WET o w0 ot AFA A 5= LS AR
9lth(Park, 2005; Loeff and Fox, 2010). & 7]7]%= &z 2o °FF Bt AR dS ASste] Agstalnt
Hg oldo] HIAH AZEL A fFARe Age  (Tdle D)
™, {16 L), 2oh-F-3(1,600 L/h)e] =710 A
582 oz HEEH srly VET|ES

UFES G tH(Table 1). £33 52 2AS Qa4 Wi
of 44 = #17]74 % (electronic conductivity, EC) AllA]
AP o2 a5t ECe 5ol o3 &
o] HEE AR B FAEE W WA
SAYE v A ZYFE
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o] 7hsste| theFet
THMcCleskey, 2012).

30 ot oY N
e
o
op
o
Q‘L
2
o
.

2.2 MX| XM U 84 AIBOIT £H
B 917 testbedts 7% A fsbEe] A7)

Fig 2. Installation places of smart water meters.

Table 2. Estimated average population in water usage during the period of study

No. Stations Description
« Static condition
1 Laboratory . .
« 12 full-time residents and no guests
* Variable condition
2 Shower room .
* 30 observed residents and no guests
, . « Static and variable condition
3 1F. man’s restroom sink . .
+ 33 full-time residents and 7 observed guests
, . « Static and variable condition
4 1F. women’s restroom sink . .
« 22 full-time residents and 7 observed guests
, . « Static condition
5 2F. man’s restroom sink . .
+ 113 full-time residents and no guests
6 Rainwater retaining facility * No residents and guests
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Fig. 4. Cumulative water usage and average daily water usage of five smart water meters installed in office buildings
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