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Analysis of Energy Saving Effects in Obsolete Buildings by Applying Fiber-based Afforestation System
- Focused on Heat Transmission Coefficient Monitoring
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ABSTRACT KEYW ORD
Purpose : Recently, community-led “city regeneration new deal projects” have been newly initiated, which avoid =2UHHF=
large-scale demolition while setting up small-scale, resident-oriented facilities needed for daily life. Method : This %Ef"?a
project is usually applied to obsolete buildings where living environment is poor and thus often needs to increase the a;;ﬁA_l <
== —

insulation performance of building exterior coverings to reduce cooling and heating burden as well as generate

environment improvement effects to residents who may be classified as an energy poverty segment. Given this, the  Heat Transmission Coefficient
application of afforestation system to buildings may be regarded as an alternative that meet these requirements, and  Power Consumption

objective performance check through long-term monitoring is necessary for extensive utilization. Through one-year, ~Obsolete Building

long-term monitoring of replicated obsolete buildings that have poor insulation performance, this study analyzed heat Insulation Improvement Effects

transmission coefficient improvement effect and daily average power consumption reduction effect expected when the ACCEPTANCE INFO

afforestation system is applied. Result : By applying the afforestation system, heat transmission coefficient has Received Oct 12 2017
improved by 0.10 W/m?® on average. As for seasonal reduction efficiency, it improved 411~1,067kWh in summer at 2| revision received Dec 72017
22.6~33.1% reduction rate, which was higher than in winter. Accepted Dec 12, 2017
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Table 1. Seasonal Pattern Analysis and Implications for Residential

Power _Demand, 2014 (unit: kWh)

s Winter Spring Summer Fall
Quintile AVE. | pec | Jan | Feb | Mar Apr (May | Jun | Jul | Aug| Sep | Oct | Nov
| ot [230] 240|254 | 234] 226 [ 220 | 210 [ 212 [ 215 [ 217 [ 213 | 214

Season 2413 2267 2123 2147
o | Morth 343|358 | 388 | 373 351 350 | 340 | 335 | 346 | 355 [ 338 [ 334
Season 363.0 358.0 3403 3423
c?éfﬁﬁfﬁﬁfm 1217 1313 128.0 127.6
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Table 2. Thermal Transmittance of Deteriorated Apartment in
Geumcheon-gu, Seoul

U-value Evaluation
Building Components | Standard | Mean Measured | Excess Rate
(W/m*k) | Value(W/m*k) (%)
Facing Directly Wall 0.21 0.58 276
to Outside Air | Roof 0.15 0.41 7
23, d¥RE AEVIE
A7) % 1509869~ 12 BRZ471S Fo) 4220 £E1 9
wol ALehe AHES AZL 4 Sl AL AT ek
A ERSH Aol BAY A SAVE TN R F
SFL 5, A9 EHe] AT SUEEE SHolo] ADFE
S A B, oY AR Y| Ee BEWOR BEY 4
slev, A4e et 2l

U=Heat Transmittance(W/m*K)
q=Heat Flux(W/m"), 7’=Indoor Temperature(C)

T, =Outdoor Temperature('C), 7=Number of Measurements
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[ Current Situation ]:P Monitoring Design ]5 Result Analysis ]

Distributions of Deteriorated Energy Consumption and
Deteriorated Apartment Apartments Testebed U-Value Analysis
1) Situation of 1) Testbed Design 1) Fiber-based
Deteriorated < Awerage U-value> Vegetation Mat
Apartment: || |b---emmmmeeeeeeeeee o Energy

Seoul's statistics Consumption

2) Testbed Monitoring:

2) Thermal U-value, Temperature

Transmittance of | | -----CZICIIIIIIIIIIIIT L .

Deteriorated 3) Energy Monitoring Z)Tl:s:::;e'

Apartment: EIsc‘thUwer <ISO9869-1>

MOLIT Microclimate
Figure 1. Research Process
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Figure 3. Control Testbed
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Table 3. Specification of Monitoring System

Microclimate Data {Temperature-Humidity) Ground Temperature

Logger Sensor Sensor
— ;\i Pl
Image " pe—a
Modell USEM, ZF-10M | USEM, UE-H100 USEM, UE-T100
Wireless data o o o o
Range| o unication -40 °C to 52.5 °C -20°C ~ 70°C

Electric Power Data
Logger

Air Conditioner

Air Conditioner T
emperature Sensor

Image

Model (PO Carrier Korins, SEM3000
; :

Range| 2,500 / 3,200W ; 0.1% of reading

+0.2% of range

Heat Transmittance| Heat Transmittance

Temperature Sensor

Logger Probe
Image { -
Modell  Testo 435-2 Testo 0600 1635 Testo 0600 5793
Range| -200~+1370" C -20 ~ +70 °C -40 ~ +220 °C
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Table 4. Comparison of Thermal Transmittance between Experimental

and Control Testbed

Experimental Testbed

Control Testbed

Indoor

Figure 4. Fiber-based Vegetation Mat System
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432 W/m* K2 Bg 0.40 W/m* K ¥, 272 duRe (W/m*K) sd 0.60 0.74
© 220,03 W/m>K, 2t} 5.28 W/m? K2 B 0.51 W/m?K max 432 228
o] AlZr|o] Al Lo Wi dytF-go] thxof vlaf oF 21.6% 7 Table 5. Comparison of Thermal Transmittance: Standard,

A" Ayt AA (unit: W/ k)

Deteriorated Apartment U-Value, Experimental and Control Testbed
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Figure 5. Daily Power Consumption Monitoring Between Experimental and Control Testbed(Feb, 12th, 2016)
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Figure 6. Daily Power Consumptzon Monitoring Between Experimental and Control Testbed(Aug, 16th, 2016)
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Table 8. Comparison of Average Daily Power Consumption Between
Experimental and Control Testbed(Oct, 2015~Sep, 2016)
{wh)

=l

Now.  Jan. Feb. Mar. Apr. May. Jun. Jul.  Aug. Sep.
W Expermental Testbed Avg. Daily Electr city Consumption (Wh)

m Control Testbed Avg. Daily Electricity Consumption (Wh)

Experimental Control (kWh/day) (%)
Oct. 1,142 1,335 193 14.5
Nov. 3,813 4,306 492 114
Jan. 6,599 7,165 566 7.9
Feb. 6,426 7,108 682 9.6
Mar. 5,480 6,093 613 10.1
Apr. 2,475 2,772 297 10.7
May. 1,224 1,581 357 22.6
Jun. 1,295 1,706 411 24.1
Jul. 2,156 3,223 1,067 33.1
Aug. 2,981 3,868 886 229
Sep. 953 1,414 460 32.6
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