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Abstract

This study proposes an appropriate level of insulation standards by region through annual
heating energy requirements according to regional climate. The reference buildings out of
non-residential buildings approved by the energy saving design standard for buildings were
derived in the previous study, in which the annual heating energy requirements for each building
were as follows when the insulation standard for building members in four regions (Pyeong-
chang, Seoul, Gwang-ju, and Jeju) suggested by the energy saving design standard for buil-
dings: 29.8 kWh/m? in Pyeongchang,17.5 kWh/m? in Seoul,14.4 kWh/m”in Gwangju, and 16.7
kWh/m? in Jeju. To satisfy the passive level of insulation standards for these buildings, in case
that roof/floor of buildings in Pyeongchang and Seoul was 0.2 W/m’K, the minimum window
thermal transmittance should satisfy 0.9 W/m’K and the minimum wall thermal transmittance
should satisfy 0.1 W/m’K in the case of Pyeongchang. On the other hand, the minimum window
thermal transmittance should satisfy 1.5 W/m’K and the minimum wall thermal transmittance
should satisfy 0.14 W/m’K in the case of Seoul. For Jeju regions, the minimum wall thermal
transmittance should satisfy 0.34 W/m’K to meet the passive level of buildings. Based on the
above results, the thermal transmittance of each member by region should take the outdoor
climate condition of the region into consideration to satisfy the passive level of buildings.
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window area ratio etc. thermal bridge breaker performance etc.

Fig. 1 Process to calculate an insulation level to satisfy the passive heating requirement
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Table 1 Building sizes, envelope conditions, and other passive specifications
Building size and envelop conditions Other passive specifications
No. of stories 4.27 [stories] | Waste heat recovery and ventilation device 75 [%]
. . 0.6
Story height (mode) 3.6 [m] Air tightness performance [times, based on nyg]
Heating area of ground floor 7060 [m?] Thermal bridge 0.1 [W/m?*-K]
Based on outside insulation Wall area ratio to (A)  0.577 [-]
Area ratio of window and door 0.2433 []
Area ratio of roof 0.2365 [-]
Area ratio of floor 0.2316 [-]
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Table 2 Setup conditions of non-residential buildings according to room configuration ratio

Buildings Business  Business
s . other than  facility facility
Category Unit residential (efficiency (total energy
purpose grade)  consumption)
Minimum outdoor |, 2 pr 615 5.93 5.66
air volume
Lighting time [h] 10.25 10.4 10.14
Person [Wh/(m?-d)] 583 59.3 57.02
Work auxiliary g, 0 g0 384 04 49.18
equipment
I h
ndoorheat oy 2. 96.7 101.7 106.2
emission amount
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Table 3 Heating energy requirements according to monthly outdoor temperature by region

Heating
Category Jan. Feb. Mar. Apr. Oct. Nov.  Dec. requirement
KkWh/(m? - yr)
Pyoungeh  _rdcorar °C 90 50 03 77 88 19 43
temperature 298
g .
(Middle 1) Hleatingenergy o, oo ) 99 55 3 01 01 35 80
requirement
Outdoor air °C 15 23 051 131 152 83 19
Seoul temperature 175
Middle 2 '
( ) Heatingeneray (oo o0 70 30 17 0 0 12 44
requirement
Outdoor air °C .1 39 83 142 157 102 28
Gwangju temperature
(Southern) Heati 144
CANS ENCTEY  Wh/(mP month) 5.8 24 09 0 0 04 50
requirement
Outdoor air °C 55 66 97 138 183 125 85
. temperature
Jeju — 16.7
CANS ENCTEY  WhmP month) 63 37 16 03 0 08 41

requirement
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Fig. 2 Correlation between envelope and window thermal transmittances by region that satisfy the passive level
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