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Abstract

The Korean government has a plan to mandate zero-energy buildings in 2020 for public and
2025 for private buildings. In order to design a zero-energy building, insulation and airtightness,
which are the most basic elements of passive house technology, are required, and the government
has been accomplished this through step-by-step strengthening of related standards. In passive
house with high thermal insulation and airtightness performance, the heat introduced into the
building through solar radiation can be stored for a long time to keep the inside warm during
winter. On the other hand, during summer, heat introduced into the building cannot be easily
released to outside, so it is necessary to actively block solar radiation and high temperature
outdoor air to prevent an increase of indoor temperature. Therefore, this study aims to derive an
appropriate operation condition of passive house to maintain the indoor temperature at an
suitable level according to the ventilation methods and solar shading conditions. As a result,
under the conditions that the outdoor temperature was 28°C or less, the ventilation using a heat
recovery ventilation system at daytime and natural ventilation at nighttime were selected for the
most appropriate operation method. In addition, in the case of solar shading, it was found that
blocking solar radiation at daytime using the blind and open the blind at nighttime to ensure
natural ventilation were selected for the most appropriate solar shading condition.

Keywords: A 272 1718 (Zero-Carbon Green Home), 7](Ventilation), 2|F-4-5E2A0 =
(Exterior Venetian Blind), A €74 (Indoor Thermal Environment)
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Table 1 Thermal properties of Zero-Carbon Green Home

Category Thermal property

Openable & sliding window 0.89 [W/m® - K]

Window system Blind integrated window 0.79 [W/m® - K]
Vacuum-insulated window 0.83 [W/m® - K]

HIBEC 0.15 [W/m® - K]

Exterior insulation system EIFS-1 (VIP) 0.15 [W/m® - K]
EIFS-2 (PUR) 0.15 [W/m® - K]

Shading Exterior venetian blind -
Door High performance glass door 0.8 [W/m® - K]
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Table 2 Experiment cases according to ventilation types

Ventilation Type . . . .
Case  Room No. - — Blind condition Experiment Period
Daytime Nighttime
Case | #801 Natural ventilation (cross ventilation) 45° 8/12 — 13
#802 Natural ventilation (one side opening) 45° (Clear)
Case 2 #301 Heat recovery ventilation ~ Natural ventilation (cross vent.) 45° 8/23 — 24
#3802 Natural ventilation (cross ventilation) 45° (Clear)
Case 3 #801 Heat recovery ventilation ~ Natural ventilation (cross vent.) 45° 821 — 22
#802 Heat recovery ventilation 45° (Clear)
Case 4 #801 Heat recovery ventilation ~ Natural ventilation (cross vent.) 45° 8/18 — 19
#802 Natural ventilation (cross ventilation) 45° (Overcast)
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Table 3 Experiment cases according to blind setting

Ventilation Type ) . . )
Case  Room No. - — Blind condition  Experiment Period
Daytime Nighttime
#801 Natural ventilation 45° 8/15 — 16
Case 5 o
#802 (cross ventilation) Open (Clear)
#301 o Natural ventilation 45° 9/4 — 5
Case 6 Heat recovery ventilation o
#802 (cross ventilation) Open (Clear)
#801 o 45°
Case 7 Heat recovery ventilation /1 — 2 (Clear)
#802 Opem
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Table 4 Experiment cases according to operation conditions of passive house and ordinary house

Ventilation Type

Case  Room No. - — Blind condition Experiment Period
Daytime Nighttime
N 1 ilati
#8301 Heat recovery ventilation atura Ven.tl a.tlon 45° Open
(cross ventilation) 8/29
Case 8 Natural ventilati (Clear)
#802 atira VCIl. ! a. on No ventilation Open
(cross ventilation)
N 1 ilati
#8301 Heat recovery ventilation atura Ven.tl a.tlon 45° Open
(cross ventilation) 9/6
Case 9 Natural ventilati (Clear)
4300 atural ventilation Open

(cross ventilation)
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Fig. 4 Indoor air temperature difference between #801 and #802: (a) Case 1, (b) Case 2, (c) Case 3, (d) Case 4
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