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A Study on Energy Requirement Variation According to Energy Efficiency Rating

Evaluation and Design Variable of Standard Design of Rural Houses
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Abstract

The study analyzed the heat losses and the building energy efficiency grade by the energy simulation using the ENERGY#

and ECO2 programs for the three types of Standard design of rural houses. It was calculated the energy efficiency rating by

the ECO2 program for the rural housing standard design, and the energy demand and the energy consumption by each factor

were compared and analyzed. And it analyzed energy consumption by element of each house by ENERGY # program. As a

result, first in the evaluation of the energy efficiency grade of buildings by the ECO2 program, the rating for primary energy

requirement for the housing newly built by the standard design of rural house is expected to range from 2 to 4 with 189.3

to 238.7 kWh / m’.a. Second, the energy loss of each part of standard design of rural housing occurs in the order of

ventilation 39%, window 33%, outer wall 14%, roof 9%, bottom 5%, and energy loss through ventilation and window occurs

more than 70%. Third, the most beneficial effects on the energy efficiency grade is obtained the lowest grade of all three

types by 2 when the lowering of the window and door heat transmission rate and the lowering of the light density, and the

heat exchange ventilation device is not installed. Fourth,

in the standard design of rural housing, the energy demand is

occupied by heating > hot water > lighting order, and the order of the weight is changed in order of heating > lighting >

ventilation > hot water. Fifth, building energy efficiency assessment system needs to establish policy for fixing rural housing

energy as a practical device to ensure energy performance and quality.
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: 3 kinds of standard designs of rural housesS)

Table 2. Study subjects
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Table 4. Rural housing standard design input energy performance
an EH-10-12 | $¥-10-20 | sE-12-
-7k-1 “u-1 26-71-1
T uA 7.05 10.59 14.18
T WA 511 5.28 4.36
945 A5 9 & 28% 31% 26%
EEEERET . : )
eI 11% 10% 8%
A/VH]D 1.105 0.968 1.098
W A () 34.92 62.89 80.64
A3 (m) 2.95 2.7 2.5
AAA(m') 103.0 169.8 201.6
EERE EEE EEE EEE
A - g -
e e
2= (W/m) 13.92 10.53 10.53
271&(1/h), 50Pa 6 6 6
o 28 (W/m'K) 0.169 0.184 0.162
Sl ABW/mK) 0.142 0.142 0.16
;.:T v (W/m'K) 0.147 0.147 0.157
o FW/m'K) 2.1 2.1 2.1
= (W/m'K) 1.8 1.8 1.8

ECO2 Z2 ol 23t oA AT

=)
24

At

M
o

-10-12-7}-1, F9& deux 23% 114.1kWh/
Z-a, FEolvA 30.7kWh/m* - a, 2l HdA 254kWh/
m-az A7 YU AG oﬂdz] T 170.2kWh/m’* - a
Jth. dlu A @572 Gl A 67%, FRelvIA] 18%,
YA 15%= FA = th<Table 5>.
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Table 6. "NongRim-10-20-Na-1, Annual energy demand and
requirement
(9] : kWh/m' - a)
e} —E} Zm
—Hr‘ 1l o H © —-'0 S+
T o4 | oA | dun | 0
97.4 30.7 19.2 147.2
yx Q2
A1 273 66% 21% 13% 100%
AU &g 144.6 34.4 19.2 198.2
73% 17% 10% 100%
a8 1A A 110.7 25.7 52.8 189.3
S8 59% 14% 28% 100%
Table 7. "NongRim-12-26-Ga-1, Annual energy demand and
requirement
(9] © kWh/m' - a)
e aF | 99 | =9 o
i A o H A A
80.6 30.7 19.2 130.5
Qe
A 273 62% 24% 15% 1009
AR &g 135.8 36.3 19.2 191.3
71% 19% 10% 100%
THE 1Ay A 103 26.9 52.8 182.7
Ao 56% 15% 29% 100%
TEFHRTAAE 3 FEd A oy A Al
o #rhe BFE IR oluA Aaske] 189.3~2387
kWh/m' - a®2 25 5°lA 45302 oddn. F99 1
b A25% aEAY U LFF % 29l

Table 8. Rural house annual energy demand and requirement

(9] : kWh/m' - a)
B FTH-10-12- | F¥E-10-20 | B¥H-12-26

71 ! 71

3 \1A4 (') 34.92 62.89 80.64
o =] &+ 170.2 147.2 130.5
ol x] AQwF 244.4 198.2 191.3

SH5E 1%

AYA 2o 238.7 189.3 182.7
S o T+ 45w 26w 25w

Table 5. "NongRim-10-12-Ga-1; Annual energy demand and
requirement
(9 kWh/m' - &)
am i H8 3 )
A A A9 A A9 A
114.1 30.7 254 170.2
ol yyx] Q=
197 274 67% 18% 15% 100%
AU 292 184.6 34.4 254 244.4
76% 14% 10% 100%
TEE 12l 143.2 25.7 69.9 238.7
Q9 60% 11% 29% 100%
TF9-10-12-7k-1, ¢ SH& 1&4 duA Lewe

el =] 60%, wEelyuAl 11%, =9elyuAl 29% =
ek duA ey Blaskd S8 13k oluA &
aFA H71E Abgsts 2HAUA ] Hl&o] A
o Fopl AL AJAL 5 vk W H A3 &
A s BE ALk @ol W R R ey
A 2ews e Aow Adsdth TsE-10-20-4
-1, TEE-12-26-7k-1, 9 FoME FARRE dfEs

Holal 9ltb<Table 6, 7>.

7) A/VH] @ A A (Volume)oll W3t €3] W4 (Area)2] W
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Table 15. Energy performance improvement design variables
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Table 17. "NongRim-10-12-Ga-1, Energy demand and grade
primary energy requirements
(9] © kWh/m'-a)
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Table 16. Application of energy performance improvement
design parameters case

: Tow | anw

T | awws | 994 e
CASE 1 | 2UI8W/wK) |48 | SAACELOWm
CASE2 | 21/L8W/mK) | 148 BOW/m)

CASE 3 | 2.1/1.83(W/m'K) A AR (FH11L6W/m’)

T o7
TE | 7| s | a0 | WSS |14 oluiA | Wske | 1%
oy ]

CASE 1 | 170.2 | 100% | 244.4 | 100% 238.7 100%

CASE 2 | 1645 | 96.7% | 239.8 |98.1% | 2136 |89.5%

CASE 3| 139.8 | 82.1% | 2194 |89.8% | 2456 | 12%%

CASE 4| 133.6 | 785% | 2143 |87.7% | 2202 | 92.2%

CASE 5| 1434 | 84.3% | 211.2 |864% | 2141 89.7%

CASE 6| 137.3 | 80.7% | 206.2 |84.4% | 1887 |79.1%

CASE 7| 1155 | 67.9% | 1838 | 75.2% | 2184 |91.5%

QLD W[ ||k

CASE 8] 1086 | 63.8% | 177.8 |72.7% | 192.3 30.6%

Table 18. "NongRim-10-20-Na-1, Energy demand and grade
primary energy requirements
(9] kWh/m'-a)
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283 o

CASE 1| 1472 100% 198.2 100% 189.3 100%4

CASE 2| 1448 9B4% 196.2 99.0% 1785 94.3%

2

2

il CASE 3| 1169 79494 1702 859% 1935 | 1224 3

CASE 4 | 2.1/18W/mK) | #& 8(W/m) CASE 4| 1143 776°4 1711 86.3% 1854 | 97.9% 2
CASE 5 | 1.5/1.5(W/m'K) u] =& AR (BH11.6W/m?) CASE 5| 1209 19 1656 836% 165.1 ]7.2% 2
CASE 6 | 15/1.5(W/m'K) | v* & 8(W/m’) CASE 6| 1183 8049 1634 8249 1542 | 815% 2
CASE 7 | 15/1.5(W/mK) EES AR (3 11.6W/m) CASE 7| 996 6779 1489 75.1% 1777 | 939% 2
CASE 8 | 1.5/15(W/mK) s 8(W/m) CASE 8| 967 &79d 1487 748% 1665 | 83.0% 2
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Table 19.
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Table 20. "NongRim-10-12-Ga-1;, Changes in annual energy
requirements and requirements
(8] kWh/m' - &)
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Table 21. "NongRim-10-20-Na-1, Changes in annual energy
requirements and requirements
(9] kWh/m' - &)
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