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Abstract

Governments are increasing energy efficiency in buildings through various policies to reduce
building energy consumption. In 2002, the European Union adopted a building energy
performance guideline to set minimum efficiency standards for residential and commercial
buildings. Starting in 2020, all EU member states should ensure that all buildings are Near-Zero
Energy Buildings (NZEB). In Korea, the government issued a zero-energy certification system.
Since 2020, public buildings are required to cover energy consumption with the energy
produced in buildings. As the demand for building energy simulation has increased to increase
the energy efficiency of these buildings, the International Standard Organization (ISO) has
created a standard for calculating building energy requirements called ISO 13790. This standard
was revised to ISO 52016 in 2017. In this research, ISO 13790, which calculates the energy
needs of existing buildings, and ISO 52016, which replaces them, are compared and analyzed,
and applied to the calculation of heating energy needs of buildings. For models without thermal
zoning(Case A), the difference in annual heating energy needs calculated from each criterion is
1.08 kWh/m?, which is about 2% higher in ISO 52016. In the case of the thermal zoning
model(Case B), the difference in annual heating energy needs calculated by each standard was
0.97 kWh/m?*, which was about 2% higher than ISO 52016. The heating energy needs model
without thermal zoning has a higher energy needs than the heating energy needs model with
thermal zoning. It is about 16% energy at 8.58 kWh/m? for ISO 13790 and 8.69 kWh/m” for ISO
52016.

Keywords: ISO 13790, ISO 52016, 71& o]\ Z] 42 &(Building energy needs), D3+ A4
(Monthly calculation method)
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Table 1 Calculation factors for building energy needs

Mothly energy needs Division

* Heat transfer coefficient
* Total heat transfer coefficient

Heat transfer * Calculation temperature of zone
Total by transmission * Monthly mean air temperature
hota * Mean temperature for the whole year
eat * The duration of the month
transfer . o
* Heat transfer coefficient by ventilation
Heat transfer * Calculation temperature of zone
by ventilation * Monthly mean air temperature
* The duration of the month
* Conditioned zone internal heat gain
* The adjustment factor
Internal L .
. * the distribution factor for gains
heat gains .
Total * the reduction factor
heat * Unconditioned zone internal heat gain
gains * Conditioned and unconditioned monthly solar heat gain
Solar * The adjustment factor
heat gains * the distribution factor for gains

* the reduction factor

* When y>0,and v # 1

* When v =1

* When v < 0 and heat gain >0
* When v < 0 and heat gain < 0

Gain utilization factor
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Table 2 Monthly average outdoor temperature

Radiation (kWh/m?) .
Month Temperature . Wind speed
North East Soutn West Horizon

1 2.1 0.03 0.05 0.12 0.05 0.08 1.70
2 0.2 0.04 0.07 0.13 0.09 0.12 1.89
3 6.3 0.05 0.12 0.12 0.06 0.14 2.29
4 13 0.07 0.10 0.11 0.11 0.18 2.30
5 17.6 0.06 0.10 0.09 0.10 0.19 2.10
6 21.8 0.08 0.11 0.09 0.10 0.18 1.90
7 25.2 0.07 0.10 0.08 0.07 0.15 1.89
8 26.4 0.07 0.10 0.09 0.08 0.15 2.00
9 21.2 0.06 0.10 0.12 0.10 0.16 1.79
10 14.7 0.04 0.09 0.14 0.07 0.13 1.50
11 6.9 0.03 0.05 0.10 0.05 0.08 1.70
12 0.9 0.03 0.05 0.11 0.04 0.07 1.79
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Fig. 3 Building thermal zoning classification
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Table 3 Building summary

Division Value
Location Suwon si, Korea
Usage Office
Area 51119 m°
Floor 1
Window area 59.7 m’
Indoor setting heating temperature 18,20 °C
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Table 4 Heat transmission coefficient of building for evaluation (Unit : W/m?- K)

Divsion Exposure Non-exposure
Wall 0.24 0.34
Roof 0.15 0.21

Floor 0.2 0.29
Window 1.5 1.9

32°° IE i OA

i B

ISO 5201622 AT ey ofUz] 288 AT o o= S @459 2] gt AR e

1 -
, & v A, gAo] FAEo|tk T3 Table 55 HE AmEo] BAAE 9Hxg, 94

Table 5 Common factors

I

Division Symbol Unit Value
Floor area Ay, m’ 511.19
Exposed perimeter Py, m 226
Fraction of total floor Ir - 1
Thickness of the walls of the building D,. m 1
Linear thermal transmittance associated with wall and floor junction Vs W/(m.K) 0.05
Thermal resistance of the floor construction R i (m*.KyW 0.49
Thermal conductivity of ground A W/(m.K) 2
External surface resistance R, (m*xK)/W 0.24
Internal surface resistance R (m*xK)yW 0.34
Specific heat capacity of air at constance pressure - - 1008
Amplitude of internal temperature variations A,,; nt K 3
Annual mean external temperature 58 °C 10
Amplitude of external temperature variations 0 . K 7
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Fig. 4 Comparison of results for each 1SO 13790 and I1SO 52016 in Case B
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Fig. 5 Comparison of results for each 1SO 13790 and I1SO 52016 in Case B
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