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ABSTRACT
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Purpose : Currently, the building sector accounts for about 24% of total domestic energy use. There is a growing ~ MA5F 7t

need for building energy efficiency. In particular, in low-income households, the energy efficiency of the buildings is
very low due to the characteristics of the aged buildings, resulting in an increase in heating costs and maintenance costs,
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resulting in an increase in fuel cost / current income ratio. In terms of energy saving of buildings, the energy efficiency

improvement project for low-income households is to improve energy-efficient buildings by improving the insulation
performance of the outer cover and improving the performance of the equipment. In order to improve the energy
efficiency improvement projects and policies of low-income households, it is necessary to accurately diagnose the
present condition of the support target households. Method : In this study, through the precise diagnosis of the building

Low-income household

Houses energy efficiency treatment
Program

Wall thermal performance diagnosis
IAQ(Indoor air quality) analysis

wall, numerical measurement and review of the poorest part in the actual building is conducted numerically, and then

the building is insulated so that it can be carried out within the actual budget range. In addition, indoor air quality (CO2
concentration, formaldehyde, volatile organic compounds) was measured through simple analysis of the air
environment in the actual residence space, and the effect of improving the residential environment before and after
construction was analyzed. Result : The analysis of wall insulation performance data was analyzed to quantitatively
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analyze areas where the wall insulation performance was weak and to improve (repair, replace, insulate) buildings.
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CASE F(Pohang)

CASE C(Gangreung)

CASE G(Boeun) CASE I-I(Cyungiu)

Fig. 1. Building overview
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Table 2. Overview of the in-situ measuring equipment

Index Classification Accuracy
Heat flow | Model | GreenTEG Heat flux Kit |Heat Flux [Temperature
Meter method (W/m?) O
(U-value)  |Quantity 4 EA <022 +0.5
HOBO 4-ch Data Logger :
ASTR method| Model |~ T-type Thermocouples Time _[Temperature
(Uovalue) +] minute| (°CO)
Quantity 4 EA per month| +0.5
Air Model |Thermo Recorder TR-72wf| Humidity [Temperature
Temperature &] (%) O
humidity  |Quantity 4 EA +5 RH +0.5
CO, Model |Thermo Recorder TR-76Ui CO, (%)
concentration Quantity 1 EA +50 ppm
Handheld | Model PpbRAE-3000 10 to 2000ppm :
TVOC + 3% at calibration
concentration [Quantity 1 EA point
Handheld | Model 4000S
HCHO + 2.0% of reading
concentration |Quantity 1 EA

PP . 9.9 9y p

Fig. 2. In-situ measurement experiment
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Table 3. Measurement results of wall insulation (2015.12.08.~2016.02.01., a.m 01:00~06:00, Measurement interval : Imin)

( n = 1440)

Insulation
improvement

w1
(East)

CASE A (Seoul)

CASE B (Seoul)

CASE C (Gangreung)

CASE D (Gangreung)

CASE E (Pohang)

CASE F (Pohang)

CASE G (Boeun)

U,
W/t K)]

(Ei 0)

Design U-value [W/(m™K)]

w1
(West)

w1
(South)

0.49

Before

0.543

0.0340

After

0.888 + 0.0343

Improvement rate (%)

0.861 + 0.0345

0.538 + 0.0237

Design U-value [W/(m*-K)]

Before

0.884 + 0.0259

0.908 + 0.0382

After

Improvement rate (%)

Design U-value [W/(m’-K)]

0.781

Before

1.733 + 0.0564

After

0.799 + 0.0864

Improvement rate (%)

53.895

Design U-value [W/(m’K)]

0.791

Before

1.371 £ 0.0379

After

0.811 =+ 0.0338

Improvement rate (%)

40.846

Design U-value [W/(m*K)]

Before

1.715 £0.0777

After

Improvement rate (%)

Design U-value [W/(m’-K)]

Before

0.899 + 0.0503

0.889 + 0.0918

After

Improvement rate (%)

Design U-value [W/(m*K)]

Before

After

Improvement rate (%)

Design U-value [W/(m’-K)]

1.066

0.528
0.997 + 0.0188
0.508 + 0.0201

49.047

0.991
2.111 £ 0.0792
1.057 + 0.0489

49.929

0.861
1.599 + 0.0722
0.884 + 0.0784

44.715

0.909
1.777 + 0.0807
0.948 + 0.0907

46.652

0.566
0.942 + 0.0519
0.521 + 0.0803

44.692

39.414
0.553
1.091 + 0.0432
0.546 + 0.0388
49.954

1.283 + 0.0482

0.926
1.843 + 0.0872
1.103 + 0.0872

40.152

0.581
0.994 + 0.0841
0.592 + 0.0803

40.443

1.189

2.472 + 0.0588

2.288 + 0.0482

2.414 + 0.0988

1.188 + 0.0218

1.084 + 0.0521

51.942
0.501

0.573

55.095

N . Before 0.945 =0.0406 1.091 + 0.0410 1.031 = 0.0403 0.954 £0.0410
(Gyeongju) After - 0.508 + 0.0389 0.628 = 0.0442 -
Improvement rate (%) - 53.437 39.088 -
Table 4. Measurement results of Indoor air quality. (2015.12.08.~2016.02.01.)
L. CO, concentration (ppm) TVOC (ppb) HCHO (ppm)
Insulation improvement
Standard : 1,000ppm Standard : 400ppm Standard : 0.1ppm
CASE A Before 2,003.10 679 0.01
(Seoul) After 2,697.60 1211 0.08
CASE B Before 1,394.90 126 0.02
(Seoul) After 1,432.70 505 0.05
CASE C Before 781.5 311 0.04
(Gangreung) After 1,980 459 0.06
CASE D Before 2,073.50 42 0.03
(Gangreung) After 2,105.90 684 0.04
CASE E Before 513.8 381 0.03
(Pohang) After 851.8 426 0.08
CASE F Before 1,375.40 255 0.01
(Pohang) After 1,743.50 24 0.05
CASE G Before 1,082 457 0.04
(Boeun) After 1,076.90 591 0.10
C ASE H Before 905.5 174 0.04
(Gyeongju) After 741.9 299 0.07
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