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ABSTRACT: It is believed that Feng Shui may have its own scientific origin and
is not merely superstition. The one of most important elements in Feng Shui is
“Chi” - a kind of energy. In Chinese, “Chi” and “air” share the same character. 
Many characteristics of “Chi”, furthermore, resemble that of air. Although the
meaning of “Chi” is very broad in classical Feng-shui sense, it may have something
to do with the air flow within the flat. Hence, the airflow is relatively easier to
measure and simulate by computational fluid dynamics (CFD). Even the numerical
simulations in this paper are based on an ideal and simplified boundary condition,
they may help to explore a new research route to integrate natural science and
classical Feng-shui study together.
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1. INTRODUCTION
Feng Shui, which has been practicing for thousands of years in Asian countries, is an
ancient Oriental wisdom that relates built environment to the Nature. The concepts
of Feng Shui are to guide people to interpret human behavior to settle their own
living space in a more harmonious place. The geometrical relationship between
critical areas within a flat, say toilets, kitchens, and bedrooms has been considered
as a very important element in the creation of good Feng Shui. The benefit of
maintaining a good Feng Shui indoors is to achieve the healthy and comfort
environment (“Chi”field), so that we can evaluate the effects in various Feng-Shui
senses by using the IAQ indicators. The places of bedroom and kitchen are most
discussed ardently, the bathroom and toilet secondly and the living room and
entrance thirdly, from literature review. The majority of Feng-Shui sayings were to
ask people what sircumstances were not allowed, insteed of asking people how to do.
Those have been named Feng-Shui limitations in this study. In bedroom, the layout
of the bed can be found as the most important object, because the position and
location of the bed means the occupant’s sleeping place. There are lot of Feng-Shui
limitations which have been addressed from the different Feng-Shui sects. Six Feng-
Shui limitations of the most discussible issues have been introduced as the simulated
scenarios in this study.

2. SIMULATION CONDITIONS
2.1 Model Bedroom
The dimensions and parameters of the full-scale bedroom modeled in the present
study are based on data provided by a governmental survey of typical bedrooms in
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Taiwan. The current model is depicted schematically in Figure 1 and Table 1. As
shown, the bedroom measures 300 cm x 420 cm x 300 cm (length (L) x width (W) x
height (H)) and contains a single bed of dimensions 200 cm x 150 cm (L x W). The
model assigns a 60 W/m2 heat source to a location corresponding to the presumed
head position of an individual lying on the bed.

2.2 Feng Shui Scenarios
In accordance with the results published by Chou et al. for airflow velocities in
Taiwan, this study specified inlet airflow velocities of 3.0 m/sec in winter season
(atmosphere temperature at 15℃). Six Feng-Shui limitations of the most discussible
issues have been introduced for simulated scenarios in this study. Scenario A is the
normal case for comparison, Scenario B is the beam above the bed, Scenario C is the
head part of the bed faced the door, Scenario D is better to leave the underneath of
the bed unoccupied, Scenario E is the bed fitted on the floor, Scenario F is the bed
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Figure 1. Schematic illustration of typical bedroom layout

Table 1. Geometric data of bedroom.

Facilities Dimensions (Unit: cm)

Model bedroom (L) 330 cm (W) 420 cm (H) 300 cm

Opening (W) 60 cm (H) 120 cm

Window elevation 90 cm

Interior door
Door-open: (W) 90 cm (H) 210 cm

Door-close: (W) 90 cm (H) 1.5 cm (crack above the floor)

Bed
(L) 200 cm (W)150 cm

(H) 0 cm, 25 cm, 50 cm, 75 cm (four types)

Outdoor air chamber
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elevated to 25 cm, Scenario G is the bed elevated to 75 cm, and Scenario H is the
head part of the bed leaned on the window side. Four window positions were also
adopted in every scenario. All cases were performed as the simulated results for
comparison.

2.3 Numerical Method
The numerical simulations of the current physical problem were performed using a
finite volume method to solve the governing equations associated with the boundary
conditions. Specifically, this study applied the SIMPLEST (Semi-Implicit Method
for Pressure Linked Equations) algorithm to solve the pressure-linked equations
using a hybrid scheme in order to calculate the convection and diffusion terms. The
turbulence of the airflow was described by a standard k-εmodel, in which k denotes
the turbulent kinetic energy andεthe dissipation rate.
The heat source of the human head (HEAD) and the carbon dioxide concentration
source (IN) at the center of the bed were estimated to be 60 W/m2 and 1,000 ppm,
respectively. Furthermore, the inlet airflow velocity was assumed to be normal and
uniform across the window, no-slip boundary conditions were applied on the walls,
and Neumann boundary conditions were applied for the velocity and temperature
boundary conditions on the outdoor side of the room. Iterative calculations were
performed until residual values of 10-3 were obtained for all of the field variables.
The coordinate grid of the model bedroom with a 52 x 25 x 26 grid system was
adopted.

3. RESULTS AND DISCUSSION
3.1 Comparison of Airflow Distributions
Table 2 shows the simulated result on the comparison of airflow distributions. The
values of the head-zone wind velocities at the height of bed +30 cm are also shown
in the Table. All cases with door-open and window-open conditions are evaluated as
poor in winter, because of the violent convections indoors. In the door-close and
window-open cases, the flow patterns in these W3 window-position cases are
showed better than other cases of window-position W1, W2, and W4. Simulated
results showed that the relative positions between the bed and the door are more
obvious than other changes, including the height of bed, the form of bed and the
beam above the bed.

3.2 Comparison of Stream-line Patterns
Table 3 shows the simulated result on the comparison of stream-line patterns which
start from the plane of window openings, which were set as outer-air inlet. The cold-
draft and short-cut cases of opening scenarios can be filtered out from those
bedroom-settings cases by analyzing the stream-line patterns. Results show that the
scenarios of Feng-Shui limitations are performed the poor airflow patterns indoors,
and the recommended scenarios by Feng-Shui are better.

4. CONCLUSION
The door, the oven and the bed are three essential elements in Feng-Shui
considerations. The scenarios which have been discussed in this bedroom can be
found that the differences by comparing the relative positions between the bed and
the door are more obvious than other changes, including the height of bed, the form
of bed and the beam above the bed shown in Table 4.
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Table 2. Simulated results on the comparison of
airflow distributions in door-open scenarios

Distribution of wind speed (cm/sec)Feng-Shui
scenarios

(door open)
W1 W2 W3 W4

A

0.62cm/sec 0.79cm/sec 0.23cm/sec 1.57cm/sec

B

0.51cm/sec 0.76cm/sec 0.52cm/sec 1.51cm/sec

C

0.61cm/sec 0.27cm/sec 0.79cm/sec 1.64cm/sec

D

0.63cm/sec 0.78cm/sec 0.14cm/sec 1.58cm/sec

E

0.59cm/sec 0.80cm/sec 0.48cm/sec 1.22cm/sec

F

0.61cm/sec 0.79cm/sec 0.19cm/sec 1.34cm/sec

G

0.65cm/sec 0.78cm/sec 0.22cm/sec 1.82cm/sec

H

0.41cm/sec 0.53cm/sec 0.46cm/sec 0.44cm/sec
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Table 3. Simulated results on the comparison of
stream-line patterns in door-open scenarios

Total time of stream-line pattern (sec)Feng-Shui
scenarios

(door open)
W1 W2 W3 W4

A

348.90sec 25.03sec 107.11sec 8.43sec

B

311.95sec 52.82sec 22.44sec 4.85sec

C

301.95sec 52.82sec 22.44sec 4.85sec

D

128.47sec 23.88sec 77.34sec 7.80sec

E

187.53sec 26.52sec 145.12sec 115.21sec

F

178.54sec 24.26sec 65.55sec 8.15sec

G

186.03sec 24.47sec 140.06sec 8.527sec

H

142.12sec 109.18sec 117.57sec 122.06sec
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In cold winter season, the occupants are used to close the door and window to keep
warm in sleeping nighttime. The above behavior will cause the accumulation of
indoor air pollutants. The basic solution is to increase convection by opening the
door and / or the window, but some cases including the scenario A3, A4, B3, B4, C4,
D4, G3 and G4 are useless.
The circumstance of Taiwan appears windy in winter. The average outdoor wind
speed is 3 m/s, and it will cause cold draft if the mean stream flows through the head
of occupant. It is also important how to avoid the cold draft to maintain the
occupants’health. In Feng-Shui considerations, results show that to limit the relative
positions between the openings and the bed and to bypass the airflow from the under
way of the elevated bed are two effective ways to reduce the air draft.
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Table 4. Comparison of stream-line patterns in door-open scenarios

Average at head area
on the bed Average on the bed Room average

at +FL 150cmWindow
position

Wind speed
at window
（m/s） Velocity

(m/s)
Draft rate

(%)
Velocity

(m/s)
Draft rate

(%)
Velocity

(m/s)
Draft rate

(%)
Door-open Scenarios

W1 2.60 0.58 37.80 0.46 34.20 0.45 34.34
W2 2.52 0.69 46.39 0.51 37.39 0.72 48.73
W3 2.48 0.38 29.08 0.75 49.44 0.77 51.59
W4 2.52 1.39 78.39 0.56 40.66 0.40 31.89

Door-close Scenarios
W1 1.23 0.18 16.15 0.15 14.09 0.12 12.19
W2 0.77 0.13 11.75 0.11 9.49 0.14 13.80
W3 0.77 0.26 22.90 0.17 15.86 0.15 14.46
W4 1.18 0.37 29.61 0.16 14.49 0.12 11.79


