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A Study on Monitoring the Progressive Tax-based Power Charges
Reduction Effects by Applying Fiber-based Artificial VVegetation
System to Obsolete Houses*

Kim, Tae-Han” and Lee, So-Dam”

" Dept. of Environmental Landscape Architecture, Sang Myung University,

* Dept. of Environmental Resources, Graduate School, Sang Myung University.

ABSTRACT

Demands for housing has diversified recently due to low birth rate and the growth of aging
population. Also, a share of idle houses and obsolete houses over 20 years old is gradually rising.
Therefore, there is a need for a sustainable, environment-friendly improvement policy that is in line
with a new housing paradigm and avoids full-scale new construction, such as a customized housing
renovation plan considering local economic circumstances. Therefore, afforestation system applicable
to buildings are assessed positively, but lack objective performance evaluation. Through one-year,
long-term monitoring of replicated obsolete buildings that have poor insulation performance, this study
calculated monthly average power consumption and analyzed power charges by applying pricing plans
before and after the revision of progressive tax in order to examine economic effects expected by

applying the afforestation system. In the obsolete buildings, the study showed that monthly average
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power consumption was reduced by 16.6kWh with 5.2% average reduction rate. Highest reduction

was made in July at 11.3%. Aggregate monthly power consumption charges were relatively high in

winter before and after the revision of progressive tax. Power charges reduction effect was highest in

March when monthly power consumption was reduced to 300kWh level by applying the afforestation

System.

Key Words : Green Wall, Energy Consumption Monitoring, Progressive Tax, Energy Saving, External
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Table 1. Static Situation of Deteriorated Apartment in
Seoul(over 25years)

Table 2. Static Computation of Avg. Monthly Standard Power
Consumption for 1stand 10th Income Quintile

Division Complex | Building | Household
Total Apartment 4,214 | 19,980 | 1,524,297
Deteriorated
Apartment

Rate of Deteriorated
Apartment

1,023 | 6,027 | 406,005
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2) A BAAE, =5 FEFE @325d o),
A7, 2016
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A3 AR, 2016

Avg. Monthly Avg. Monthly
Power Heating| Standard Power
Consumption and Consumption
Month|  (KWh) [A] | Cooling | (kWh) [C=A-(AxB)]
. 10" | Loads . 10"
Income | Income |(%) [B]| Income | Income
Quintile | Quintile Quintile | Quintile

Jan. | 240.0 | 358.0 93 2177 324.7
Feb. | 254.0 | 388.0 6.4 2377 363.2
Mar. | 2340 | 373.0 59 2202 351.0
Apr. | 2260 | 351.0 42 216.5 336.3
May. | 220.0 | 350.0 1.3 217.1 345.5
Jun. | 210.0 | 340.0 6.0 197.4 319.6
Jul. | 212.0 | 335.0 8.6 193.8 306.2
Aug. | 215.0 | 346.0 9.3 195.0 313.8
Sep. | 217.0 | 355.0 5.0 206.2 3373
Oct. | 213.0 | 338.0 1.7 209.4 3323
Nov. | 214.0 | 3340 49 203.5 317.6
Dec. | 230.0 | 343.0 8.1 2114 3152
Avg. | 2238 | 350.9 59 2105 330.2

H] 6.2~30.2kWhe] 7} A Aalgo] A=
At T AL F T Wddel 2ede A
Falg oS B8l A&l 7hest
o AT dHId A AdFE A4
o Wal=d(CDbD)¥ W =Y HDD)°]
g FHAIEZ AL )
714, 47 Wl Foled 6.4~93%%E
sk 7] Fat&d frAH AFEsta ok W

H anAES A9e U YEEEAEAL
2ko 2}17) Table 029 F7}ete] A8ttt o

714, &5 1599 1029 7] Haudg
zpol= FA7]7} 112.1kWhel ¥HA, sPE7) &
117.8kWh2 A€ th o] 9} e
kel a4 7] 4] g atolof digh
A5 Ao W olyA] &nvt
o zlzgu Aoz FAe 4 g}

{0

Of

B

N —1ﬂ
ROyt

Yo

flo do ]

</

-

—{E ox HU‘.

av
o%

P‘E

4) AAAAR, Ty, 71718 Wy B
&AM E A B o] & o] &8 FodSH
AL 2012

rZE o



70 et -

Table 3. Comparison of Progressive Tax Reform for P =Total Demanded Charge(KRW)

Electric Rate

Before Reform After Reform
Basi Power Basi Power
Classificat| ~*5° | Demanded| —>'° |Demanded
- Charge Charge
ion Charge Charge
(KRW/ (KRW/
family) (KRW/ family) (KRW/
Y1 kwh Y1 kwh
~100kWh| 410 60.7
101-200 010 1250 910 933
kWh ’
201(1‘;31100 1,600 | 1879
301400 1,600 187.9
Wh 3,850 280.6
401(1‘;\,51100 7300 | 4177
7,300 280.6
501kWh~| 12,940 709.5
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2 Fd"ch

Pp= Pyt (Ep X P,) +(Epy X Py) 4+ (B X Py)
)

Pr = Pyt (PpX Pyyg) + (PpX Prpyp)
Pp=Sum of Power Demanded Charge(KRW)
Ps=Basic Charges(KRW)

FElp, =Phased Power Demanded Charge(criteria:
100kWh)

Py, r=Value Added Tax(10%)
Ppprp=Electric Power Industrial Infrastructure

Fund(3.7%)
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Figure 3. Control Testbed
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Table 4. Specification of Monitoring System

. . Temperature- |  Ground
D};I;fzolc}éma;: Humidity | Temperature
8 Sensor Sensor
USEM, USEM, USEM,
Model 78" 0M UE-HI00 | UE-TI100
Wireless data -40 °C to o A0
Range communication 52.5 °C -20°C - 70°C
Air .
" Electric
. i, Conditioner
Air Conditioner Temperature POI‘YSI ]e)rata
Sensor 8
& | ——1 I
Carrier, . Korins,
Modell ogy_qo7sy | Camier | spm3o00
0.1% of
reading
Range| 2,500 / 3,200W - +02% of
range
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Table 5. Estimate of Monthly Standard Power Consumption with Electricity Consumption Monitoring and Static

Computation(kWh)
Avg. Monthl({( \5;)1;”3& )Consumption Standard Monthly Avg. Monthly StangiﬁiBl;ower Consumption

Month Experimental Control Consul:g;?;n B) Experimental Control

Testbed Testbed Testbed Testbed
Oct. 354 41.4 2094 244.8 250.8
Nov. 114.4 129.2 203.5 3179 3327
Jan. 204.6 222.1 217.7 4223 439.8
Feb. 179.9 199.0 237.7 417.6 436.7
Mar. 169.9 188.9 2202 390.1 409.1
Apr. 74.1 82.4 216.5 290.6 298.9
May. 379 49.0 217.1 255.0 266.1
Jun. 38.9 512 197.4 236.3 248.6
Jul. 66.8 99.9 193.8 260.6 293.7
Aug. 924 119.9 195.0 2874 3149
Sep. 28.6 42.4 206.2 234.8 248.6
Sum 1,042.9 1,225.4 2,314.5 3,357.4 3,549.9

Bt EAGAETFS 7] BARATE 7w

4) A57HE E3A) 2 O S Table 59 o] Attt o714,
£ A H48 AR7u mea sl o Pt GHAHGAEHLS Testbed ZUEH S
+ Figure 49} o] 2§75 AfF(LMF: Low 3 =€ o onjdgas 98 452 &
Melting Fiber), BFel41710F JAFES, Al &et A5 5 237 BEATE 5o Fojd F o
o|E B wjdate] 110~2001C 9 dg% 34 W B TS Fatste] aHgsl) o

Table 6. Daily Power Consumption Monitoring Between Experimental and Control Testbed(Apr, 26th~29th, 2016)

Avg. Daily Electricity Consumption(kWh) Energy Concentr?;ggoéﬁ(fi;g(;n Period
Date Experimental Control Saving Rate Avg. Solar Radiation
Testbed Testbed (%) (W/m)
26 1,870 2,097 10.8 645.8
27 2,622 3,209 18.3 1152
28 2,812 3,063 8.2 456.8
29 2,596 2,718 45 654.0
30 2,443 2,649 7.8 5314
Avg 2,469 2,747 10.1 480.6
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Table 7. Comparison of Electric Charge Between Experimental and Control Testbed After Progressive Tax Reform

Revision
Experimental Testbed Control Testbed
Saving Char,
month  |Energy Consumption| Demanded Charge C r];:nerg};i o | Demanded Charge av(Kng) &
(kWh) (KRW) onsumptio (KRW)
(kWh)

Oct. 244.8 32,606 250.8 33,888 1,282

Nov. 317.9 52,668 332.7 57,390 4,722

Jan, 4223 93,375 439.8 101,686 8,359

Feb. 417.6 91,143 436.7 100,214 9,071

Mar. 390.1 75,704 409.1 87,107 11,403

Apr. 290.6 42,391 298.9 44,164 1,773

May. 255.0 34,785 266.1 37,157 2,350

Jun. 236.3 30,790 248.6 33,418 2,628

Jul. 260.6 35,982 293.7 43,054 7,072

Aug. 287.4 41,707 314.9 51,711 10,004

Sep. 234.8 30,469 248.6 33,418 2,949
71A, =3A 2Flo] A&H AP RT3t 4] tiE 59 dEREYEY Z23de ve
o] i LEiuRgg AZE 166kWhE  Table 63 2T} 9714, 53pA| 28] A &of w}
52%9 BoALES V1SS, Hughe 2 R4 W AEAeA g gR1d ¢
33.1kWh, 11.3%E5 Aze 792 JA=Ach AATE A Tob thxTte] H 4 AnA
xagﬂ g oAEE A7t & AujdE AL 2 A7EE 279WhE 10.1%2] HHALES 7
< 182.5kWh= 2Hg H Utk Stk U 71t F A3 AgES 7
=23t 2798 U Figure 59 Zo] =& %
2 mEIAAH M0 ME MYAS ZeHEN AT F Aok o] Fol S5 28 g of
87 AgATolA Ht e HE Y o & 94 oA AT HstE g
W UA| & Al Qg i R ETAE A AATE A71A =3 2H Aol o dd
Aol Fshe 713 490 slEettt 4 A1 AFe] =EH 22:008 FAHCRE 1~
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- [ s,
G T

LI PR o
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Figure 05. Daily Power Consumption Monitoring Between Experimental and Control Testbed(Apr, 27th, 2016)
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Table 8. Comparison of Electric Charge Between Experimental and Control Testbed After Progressive Tax Reform

Revision
Experimental Testbed Control Testbed
month  |Energy Consumption Demanded Charge Cor]::;;;gp};ion Demanded Charge SavtrllégR%arge
(kWh) (KRW) (KWh) (KRW)

Oct. 244.8 32,606 250.8 33,888 1,282
Nov. 3179 48,224 3327 51,386 3,162
Jan. 4223 79,359 439.8 84,942 5,615
Feb. 417.6 77,859 436.7 83,954 6,095
Mar. 390.1 63,648 409.1 75,148 11,500
Apr. 290.6 42,391 298.9 44,164 1,773
May. 255.0 34,785 266.1 37,157 2,350
Jun. 236.3 30,790 248.6 33,418 2,628
Jul. 260.6 35,982 293.7 43,054 7,072
Aug. 287.4 41,707 314.9 47,582 5,875
Sep. 234.8 30,469 248.6 33,418 2,949
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Figure 6. Comparison of Average Monthly Power
Consumption and Saving Charge(Oct, 2015
~Sep, 2016)
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