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Comparing the actual heating energy with calculated energy by the amended standard

building energy rating system for apartment buildings.
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ABSTRACT

KEYW ORD

Purpose: Since September 1st, 2013, subjects of the evaluation have been expanded, and the evaluation standard has ~ A=Z2o|{x|z 852

been detailed to enable Building energy rating system for all buildings.

Accordingly, the new evaluation program (ECO2) has been developed, and therefore, apartment applied after

September 1st, 2013 were evaluated with the new evaluation program.
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Therefore, this research suggests the improvement plan to figure out reasons for the evaluation result calculationand  Byilding energy rating system
to calculate the evaluation results close to the actual energy usage by analyzing and comparing primary energy  Actual heating energy usage

consumption as a result of the new evaluation program (ECO2) and actual heating energy usage on the same building.
Method: When comparing evaluation results of the new evaluation program (ECO2) and actual heating energy

usage, the tendency was similar but different.

Primary energy consumption
Modification factor

Also when comparing seasonally, the tendency was similar, but the different between actual heating energy usage
and primary energy consumption during winter is greater than during spring or fall, and when comparing seasonal
electric usage, heating alternatives were used through increased electrical usage during winter compared to during

spring or fall.

Result: Therefore, when evaluating apartment with the new program (ECO?2) in the future, evaluation items relevant
to the use of heating alternatives should be added, and the modification factor should be added according to the region.
Based on the evaluation results of the research and actual energy usage, the Modification factors of the central part

and the southern part were calculated respectively as 0.5 and 0.8.
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Table 1. Case of object model
. . net floor area | the number of
Heating system | Region (m) households
Casel 84.816 55
Central
Case2 region 84.816 55
Case3 District 84.892 51
Case4 | heating 84.481 94
Southern
Case5 region 84.834 79
Case6 84.997 88
Table 2. Building energy rating standard
Previous program New Program
New apartment house Residential Buildings
ing Annual primary energy
e il (z:n/e;gy savings consumption per unit
o (KWh/m*year)
1+ - e < 60
1++ - 60 < e < 9
1+ - 90 < e < 120
1 40% < e 120 < e < 150
2 30% < e < 40% 150 < e < 190
3 20% < e < 30% 190 < e < 230
4 10% < e < 20% 230 < e < 270
5 0% < e < 10% 270 < e < 320
6 - 320 < e < 370
7 370 < e < 420
55 Yrh A, FH T2 73} | wste] ECO2 TR
2 MBS A )R AT Bete, A B w8,
|F 5 7171 AFARJI AsS dE et
Eh A YA, FH 2 TP FH G AT F A6
OF oL ECO2 272 A, F4F, 1A, di+, i, 3=,
A5, 47, =4, AF, AF, B AT S AEE 4 ok
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ECO2 L2 I AE W, Wid, 3] 5 5714 952 7t
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Table 3. Thermal performance of windows

U-value
Type W/m'K)
Room .
indow 6mm+12mm(Air)+6mm, PVC 3.000
Casel Balcony 61 2mm(Ain+6mm, PVC | 3.000
window :
Expanded balcony 6mnr+12mm(Air)+6mm + 5000
window 6mm+12mm(Air)+6mm, PVC ’
Room .
indow 6mm+12mm(Air)+6mm, PVC 3.000
Case2 Lo 6+ 2mm(Ain+6mm, PVC | 3.000
window mm, )
Expanded balcony 6mnr+12mm(Air)+6mm + 5000
window 6mm+12mm(Air)+6mm, PVC ’
Room .
indow 6mm+12mm(Air)+6mm, PVC 3.000
Case3 oy 6+ 2mm(Ain+6mm, PVC | 3.000
window mm, )
Expanded balcony 6mn+12mm(Air)+6mm + 2,000
window 6mm+12mm(Air)+6mm, PVC ’
Room -
indow Smm+omm(Air)+5mm, PVC 3.300
Cased iy Smmmr-6mm(Air)y+Smm, PVC 3.300
window ’
Expanded balcony | 6mm(Low-e)+12mm(Air)+6mm + 1.600
window 6mm(Low-e)+12mm(Air)+6mm, PVC|
Room .
indow Smm+omm(Air)+5mm, PVC 3.300
Case5 L% Ty 6+ 2mm(Ain+6mm, PVC | 3.000
window ? ’
Expanded balcony 6mm+12mm(Air)+6mm + 2100
window Smm+6mm(Air)+5mm, PVC :
Room .
indow Smmtomm(Air)+5mm, PVC 3.300
Case6 L% Tevsy 6mm+12mm(Air)+6mm, PVC 3.000

window

Expanded balcony 6mm+12mm(Air)+6mm +

window 6mm+12mm(Air)+6mm, PVC 2.000

Table 4. Thermal performance of main wall

Bearing U-value of
Type of Exterior Wall Q‘I{g(l)lor
Typel | Type2 | Type3 | Type4 (W/m'K)
Extruded Polystyrene
Casel | SE S S SW Form Insulation 0.334
No.Special
Extruded Polystyrene
Case2 E SE SE S Form Insulation 0.356
No.Special
Extruded Polystyrene
Case3 | SE SE | SW | SW Form Insulation 0.356
No.Special
Extruded Polystyrene
Case4 | SW | SW | SE SE Form Insulation 0.450
No.Special
Extruded Polystyrene
Case5 | SW | SW | SE SE Form Insulation 0.411
No.2
Extruded Polystyrene
Case6 S S S S Form Insulation 0.441
No.Special
Table 5. U-value of Building Act
Building Component (%n:‘]ﬂ() (\;(/ﬁt’hl()
Outdoor Wall 0.360 0.450
Roof 0.200 0.240
Ground 0.300 0.350
Side Wall 0.270 0.360
Exterior Window 2.100 2.400
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Fig. 1. Evaluation results from ECO2
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Table 6. Evaluation results from ECO2 oo AElectricity consumption of spring m Electricity consumption of fall
Pri energy cons % Acl(])nnl;al ml(::lge:n::‘l%ty Reing '@ " DOElectricity consumption of winterl
(G/year) umption -
(KWh/m’year) e
Casel 1964.146 117.000 1++ £
Case2 2745432 163.500 1+ g
Case3 2596.086 166.600 1+ g
Case4 3541.684 123.900 1++ R
Case5 2552.591 105.800 1++ =
Case6 3407.098 126.500 1++ 1 M Il
. 4 _
Table 7. Actual heating energy consumption Casel Case2 Case3 Cased Cases Cases
Actual heating energy “Actual heating energy Central part Southern part
consumption consumption
(won/nr’) (G/year) Fig. 3. Seasonal electricity consumption
Casel 3456 834.457
Case2 i 1009.752 $ol 73] Z7HHL glon] olefat AL g A7IAE
Case3 3858 865.934 -
2Fo] =7 2 A HHE a8 %57 ol e]
= e o o) 2710 W2 5A AN ALA G} A2 FEHL Y AL
Case5 3416 1184.742 A o AH4 oA 3Helsh 4 Qlrt
Casch IEE 1766.069 G GO ARG A A A AL A TR g Bl
P 421 5 gloml, A7l 49 she] @4l A,
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Fig. 2. Comparisons between Actual heating energy consumption A ) ?-4 ‘_ﬁ% e (Vi 26, 2014)"= datstel
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Z7hee Bl AW W A7ASFS stk
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Qg ghoto] W e o] 7HE AL slslgon o]s 2 Fig 41 o2& A|2lah 2, 71S, A&9) AA| o7 A&
A2 AN S A ETAT.
BEAolAE2011E dF ArH FeFHo|, g T55 g T —
&) B Actual heating energy consumption
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Table 8. Evaluation results from Modification factor

Central region
Casel | Case2 | Case3

Southern region
Case4 | CaseS5 | Case6

Heating energy
consumption
()]

1964.146|2745.432|2596.086 |3541.684|2552.591|3407.098

Actual heating
energy
consumption
@

688.042 | 863.337 | 729.818 |1571.942| 976.860 {1530.913

Actual electricity
consumption
(&)

587.775 | 789.297 | 748.136 {1429.412{1254.586(1238.640

Actual heating
energy
consumption

(€}

+ Actual 1275.817(1652.634|1477.954{3001.355|2231.445|2769.553
electricity
consumption
@)

Actual energy

consumption
/ Heating energy

consumption

0.538 | 0412 | 0400 | 0.735 | 0.823 | 0.890

Average 0.465 0.816

Modification

factor 0.5 08

982.073 |1372.716{1298.043|1770.842{1276.295{1703.549
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