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ABSTRACT: The best plan to reduce the huilding energy consumption is that the insula~
tion performance should be improved because the insulation and airtight of building envelopes
have an effect on the energy consumption basically. New insulation materials, which have the
high performance and are above insulation standard, have been developed steadily. Because
there are not studies on the building energy rating system and economic evaluation consi-
dering new insulation materials, these matters should be studied. In result alternatives, which

applied 6 high performance material each, reduce the annual heating energy and raise the
building energy rating. Applying the vacuum insulation material(Case 1, 2) and vacuum or
triple glazing can retrieves the investment with $120 and $140~150 per barrel each.

Key words: Convention on climate change(7]1¥983}¥ ¢}), The coming presence of higher oil
price(LF7FA Y =), AAA E7HEconomic evaluation)
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Fig. 1 102 Block floor plan.

Table 1 U-value and insulation thickness

T U-value Thickness
ype [W/mK] [mm]
Ext. wall 0475 60
side wall 0414 70
Roof 0.256 100
0.321(direct) 90
Floor
0.376(indirect) 70
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Table 2 New materials and U-~value

Case 1

VIP
(Vaccum insulation
panels)
U-value = 0.13
[W/mK]

Case 2

Vacuum insulation
materials
U-value = 0.02
[W/m'K]

Case 3

Aerogel insulated
unit

U-value = 0.3
[W/m'K]

Case 4

Aerogel insulation

U-value = 0.012
[W/mK]

Case b

Triple glazing

U-value = 1.20
(W/mK]

Case 6

Vacuum-insulated
glazing
U-value = 0.65
[W/mK]
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Table 3 Heating energy by households
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Table 5 Energy rating system by households

Casel | Case2 | Case3 | Cased | Cased | Caseb

Reducti
on rate} 33.73 1 2965 | 29.95 | 32.38 | 51.21 | 6161
[9%]

Rate 1 2 2 2 1 1

Type St’?‘r;?):rd Case 1 | Case 2 | Case 3
(Gl | TGIAT | (G | [GI/yr]

46AM | 3549 2129 2865 28.56
46AB | 4941 36.34 3179 37.71

46BT | 4685 31.13 3297 32.83

46BM | 34.98 2397 2571 25.58

46BB | 4892 33.01 34.85 34.73
54AM | 3618 24.14 2553 2542
54AB | 5214 34.21 3571 35.59

Table 4 Heating energy by households

Standard Case 4 | Case 5 | Case 6
Type | Type

(Gifoey | [GVAT] | [GI/yrl | Gl

46AM| 3549 2174 19.63 15.46

46AB | 4941 36.82 2802 23.26

46BT | 46.85 31.73 2565 21717

46BM | 3498 2455 18.87 15.37

46BB | 4892 33.61 27.46 23.50
54AM| 36.18 24.60 N 17.64 1391
54AB | 52.14 34.70 27.00 22.68
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Table 6 Heating consumption data of the

housing
. Rate of Mcal
Unit cost Period [won/Mcal]
[wonl
57.05/Mcal
Spring, Fall -
(3-5, 9-11) 55.91/Mcal
; Summer
49.02/m (6-8) 50.32/Mcal
Winter
(12-2) 58.70/Mcal
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Table 7 Heating energy cost considering
higher oil prices.[won/Mcall

Price of

moeal 70 | 0 | w0 | 100 | 110
Unit cost | 57.05 | 6161 | 6654 | 7187 | 77.62
Price of | 105 | 130 | 140 | 150 | 160
oil [$)

Unit cost | 8383 | 9053 | 97.77 | 10560 | 114.04
Price of _
el o | 1s0 | 190 | 200

Unit cost|123.17133.02 14366 | 15515, -

Table 8 Cost of heating energy with each case

Price of| Heating Annual
Type oil energy cost savings
[$] {won] [wonl]
100 937,990 -
P;ejgg‘;‘;‘;e 150 | 1350249 -
200 1,953,769 -
100 655,562 282,428
case 1 150 929,526 420,723
200 1,332,070 621,697
100 691,536 246,454
case 2 150 982,384 367,865
200 1,409,736 544,031
100 688,952 249,038
case 3 150 978,588 371,661
200 1,404,158 549,609
100 667,288 270,702
case 4 150 946,756 403,493
200 1,357,386 596,381
100 548,633 389,357
case 5 150 772,412 577837
200 1,101,218 852,549
100 473,504 464,486
case 6 150 662,024 688,226
200 939,021 1,014,746
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Table 9 A Mount increased with Reference

building
Mount .
. Unit cost
Type m(creased [won/m’] Source
won)
Reference Insula.xting : 13,000 Price list
g - |Wall1106000 |7
uding Window : 236,000 orea
Germany
Case 1 | 3,456,567 195,502 W o
Germany
Case 2 | 1,630,923 55,230 W el
Case 3 |10869213|  387.440 US.A
N.Co
Case 4 | 5,592,562 157810 US.A
N.Co
Case 5 | 5486528 | 424800  |Denmark
V.Co
Case 6 | 7,063905 479080 | Denmark
V.Co

Table 10 Payback period compared with
standard housing

Payback period[y.]

Price

of oil casel | case2 | case3 | cased | caseb | caseb

70 | 1542 | 8.34 | 5498 | 26.03 | 17.75 | 19.16

80 | 1428 | 7.72 | 5091 | 24.10 | 16.44 | 17.74

90 | 1322 | 7.15 | 4714 | 2231 | 15.22 | 1642

100 | 12.24 | 6.62 | 43.64 | 20.66 | 14.09 | 15.21

110 | 1133 | 6.13 | 4041 | 19.13 | 13.05 | 14.08

120 |10.31| 5.56 |36.69 | 17.40 | 11.93 | 12.90

130 | 9.56 | 5.16 | 34.02 | 16.13 | 11.06 | 11.96

140 | 8.86 | 4.78 | 31.55 | 14.95 110.25 | 11.08

150 | 8.22 | 4.43 | 29.24 | 1386 | 9.49 |10.26

160 | 7.61 | 4.11 | 27.11 | 12.85 | 8.80 | 9.61

170 | 7.14 | 3.86 | 2547 | 12.05 | 8.22 | 8.87

180 | 6.46 | 3.48 | 22.98 |10.90| 7.49 | 8.10

190 | 6.00 | 3.23 | 21.3210.11] 6.94 | 751

200 | 556 | 3.00 | 19.78 | 9.38 | 6.44 | 6.96
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