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[ The Actual Ventilation Ratio ]

Ventilation ratio (1/h) =Amount of ventilation (m"/s) 3600 (s) < Air volume (Floor space X height, m*)

Fig.1 How to calculation the actual ventilation ratio
3. ERKRRSMOHE

3. 1 StEOHE
2MRECFRETRT 7 a2 RE L CTHIEFEE2ITo 72, &
Hxtg— 4 Table |, M A Figure 2, fl& LCF 7 1D
Ikt €7 /L % Figure 3127~ L, A Sef % Table 212777
fRHTIZIE, RANSE T /LRDEAEK- ¢ SLFEET V&2 AW, &7
SIS TR AR & LSRRI 0 TRE L, BRI ARk O 1
MIFI%, 100mm X 100mm X 100mm#Z FEAE L L, BY OEOTRRR
RESEZFHTDHDIZ, B/DOA Yy v al@z60mme L, &l
FEIRIIAR 2 WA R B ARSI & Lz, IO - oRE 25
L, BIOERI0% L L=, 29634 —> (127°7 > X§JAf) D
S B OB R o O & B L7



Tablel. Calculation target list

Plan |Total floor [The entrance | The roof [ The stairs in |The stairs
number | area (m?) | orientation shape |[the living room| position
N N A _hip roof | nonexistence | NE _
_2 | 170 |gable roof| nonexistence | _NW
Ts e | S feberaot odstence | E

6 1255 hip roof existence N
s [ 1170 | hip roof | nonexistence | N _
EERIRTIN gable roof| _existence | N _
~ 7157 u 1l8'5, ) EW gajleioof ngnelistinci - i\l o

17 122.0 hip roof existence C
~ _22_ B 1l6.0_ | ga_ble_rooj ngneiistsnci _ _W_
23| 1160 | hip roof | nonexistence | N _
T [nes | N | horoor| evistonce | o

26 1225 gable roof| existence E

Details Area

Fig.2 (a) Calculation domain Fig.2 (b) Details domain

Fig.3 Analysis object model (plan 1)

Table2. CFD analysis condition

Simulation software STREAM ver.8 and ver.9

Turbulence model Standard k- & model

Inlet Power low
ne (reference height 17.2m, wind speed 3.8m/s)
Outlet Natural inflow and outflow
Boundary Lateral freemsii
condition Upper ree=siip

ground surface
Wall

Generalized log low

Opening Pressure drop model : aperture ratio 70%

Flat terrain categories 1T (power low index a=0.20)

Convergence criterion 107

Wind direction N, E, S, W, NE, NW, SE, SW
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(b) FL+1.5m (2F)

Fig.4 Calculation results (planl)
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Fig.5 Calculation results (plan3)
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Fig.7 Relationship between effective opening area per

unit floor area and average ventilation ratio

Table 3 (a) Comparison of total floor area and each

opening area

Plan | Total floor Opening area (m?)
number | area (m") South side | East side | West side | North side| Total 1F 2F
3 118.80 | 4.77 2.07 1.63 2.26 10.73 | 3.94 | 6.79
Average
of the |118.73 1.79 0.98 1.22 1.24 11.23 | 5.15 | 5.96
others

Table 3 (b) Comparison of ventilation ratio of each wind

direction
Plan Ventilation ratio of each wind direction (1/h)
number N NE E SE S SW W NW
3 60.1 598 | 55.7 | 67.7 | 69.1 | 686 | 368 | 64.8
Average
of the 33.7 404 | 326 | 52.6 | 683 | 51.6 | 324 | 43.4
others
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Study on Evaluation of Cross Ventilation Probability Based on Simulation
Results for Detached House
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Cross ventilation in the detached house is effective for the improvement of the indoor thermal environment
in the warmer period with less energy consumption. In this study, instead of changing the parameters such as
arrangement and area of openings in the model house, CFD simulations are carried out for several typical
detached house models with various opening patterns. We propose the method for the improvement of indoor
thermal environment by cross ventilation at the architectural planning stage by using the calculation results
database. In addition, through the analysis of the calculation results database, we consider about the primary
parameters to improve the cross ventilation performance.

The CFD simulations are carried out for 12 detached houses with two-story under the conditions that
building coverage ratio is 0 %, inflow wind speed is 3.8 m/s and directions are N, E, S, W, NE, NW, SE, SW.
The relationship between the average ventilation ratio and the effective opening area is analyzed. Ventilation
ratio is increased in the case that the ventilation circuit is formed in the house and the opening area facing to
the main wind direction is large. However, the relationship between the ventilation ratio and the opening area
facing to the south side is not confirmed, because the south side opening area is much larger in all objective
typical detached house models. In the typical detached houses with large southern side opening area,
ventilation ratio is larger in the case of the southern wind. It is also confirmed that the influence on the
ventilation ratio by the main wind direction is greater than that by the stairs position and the entrance

orientation.



