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This objective of this research is to develop landscape design guidelines for improving thermal
comfort in the outdoor.

The methodology is divided into three steps. First, collecting microclimate data for 4 outdoor
landscapes which are concrete slab, grass field, grass field under shade of trees, and grass field by the
pond. Second, performing regression analysis based on measured data in order to predict the number of
comfort hours in one year by using Bangkok weather data. Third, using a computational fluid dynamics
program (i.e., HEATX) and fluid mapping table to simulate the effects of different landscape design on
wind speeds. The indicator used for comfort assessment are the numbers of hours the outdoor climate
conditions fall into the Bioclimatic's comfort zone, and also the calculated degree hours (25 C base).

The result indicate that the grass field has 19.3% of hours in comfort zone and corresponding
21,088 degree-hours and if a 30-degree-slope mound is integrated into the design the comfort hours will
enhance to 22.1%. The area under shade of trees has 52.1%of hours in comfort zone and corresponding
10,821 degree-hours. The arranged trees by top-venturi effect has 49.2 % of hours in comfort zone and
corresponding 26,538 degree-hours. Trees on the mound has 57.9% of hours in comfort zone and
corresponding 18,751 degree-hours. The arranged trees in side-venturi effect has 60.9 % of hours in
comfort zone and corresponding 13,182 degree-hours. The arranged trees by venturi effect with mound
has 54.5% of hours in comfort zone and corresponding 15,944 degree-hours. The arranged trees by
venturi effect with mound and pond has32.6% of hours in comfort zone and 45,395 degree-hours.

In conclusion, landscape design elements for thermal comfort improvement should integrate
the design of venturi effect, mound, and pond in order to increase the outdoor wind speed. Using venturi
effects by arrangements of different tree sizes can increase the number of comfort hours up to 80.9%. The
results of appropriate landscape designs lead to energy conservation in buildings as it decreases the

temperature of air that surrounds the buildings.
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2.2.1 Bioclimatic Chart
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R Square 0.998153
Adjusted R Square 0.997889
Standard Error 0.067304
Observations 9
ANOVA
df S8 MS F Significance F
Regression 1 17.14 17.14 3783.19
Residual n 0.03 0.00
Total 8 17.17
Standard
Coefficients Error t Stat P-value Lower 95% Upper 95% Lower 95.0% Upper 95.0%
Intercept 0.13 0.04 2.98 0.02 0.03 0.22 0.03 0.22
X Variable 1 1.08 0.02 61.51 0.00 1.04 1.12 1.04 1.12
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R Square 0.996722
Adjusted R Square 0.996253
Standard Error 0.08301
Observations 9
ANOVA
df S8 MS F Significance F
Regression 1 14.67 14.67  2128.26
Residual » 0.05 0.01
Total 8 14.71
Standard
Coefficients Effor tStat Pvalue Lower9%  Upper95%  Lower950%  Upper95.0%
Intercept 0.15 0.05 2.80 0.03 0.02 0.27 0.02 0.27
X Variable 1 1.00 0.02  46.13 0.00 0.95 1.05 0.95 1.05
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WAaRegression
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Multiple R 0.998758571

R Square 0.997518683
Adjusted R Square 0.997164209

Standard Error 0.151279213
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Observations 9
ANOVA
df ss MS F Significance F
Regression 1.00 64.40 64.40 2814.08 0.00
Residual 7.00 0.16 0.02
Total 8.00 64.56
Standard

Coefficients Error t Stat P-value Lower 95% Upper 95% Lower 95.0% Upper 95.0%
Intercept -0.07 0.09 -0.77 0.47 -0.30 0.15 -0.30 0.15
X Variable 1 2.10 0.04 53.05 0.00 2.01 2.19 2.01 2.19

FatiuannIsANANR U lAAe y=2.09961210830545(x)-0.0725532400365102
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WAaRegression

1 4
a K

Tpan AN Y 1luA1ANE NN LU

AN X WIWANANHNITIRU

Multiple R 0.9998578

R Square 0.99971561

Adjusted R Square 0.99967499
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Standard Error 0.03905551
Observations 9
ANOVA
df ss MS F Significance F
Regression 1.00 Biab3 37.53 24607.32 0.00
Residual 7.00 0.01 0.00
Total 8.00 37.55
Standard

Coefficients Error t Stat P-value Lower 95% Upper 95% Lower 95.0% Upper 95.0%
Intercept -0.029 0.024 -1.199 0.270 -0.087 0.028 -0.087 0.028
X Variable 1 1.603 0.010  1566.867 0.000 % 79 1.627 1.579 1.627
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WAaRegression

1 4
a K

Tpan AN Y 1luA1ANE NN LU

A1 X iluAAmFasu
Multiple R 0.999832
R Square 0.999665
Adjusted R Square 0.999617
Standard Error 0.032068

Observations 9
ANOVA
df ss MS F Significance F
Regression 1.00 2146 21.45 20858 0.00
Residual LL0m0T01 0.00
Total 8.00 21.46
Standard

Coefficients Error t Stat P-value Lower 95% Upper 95% Lower 95.0% Upper 95.0%
Intercept -0.03 0.02 -1.68 0.14 -0.08 0.01 -0.08 0.01
X Variable 1 1.21 0.01 144.42 0.00 1 1k 1.23 1.19 1.23

FAHANNNTANNANAUSN IoAR y=1.21170520231214(x)-0.0335404624277446
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WAaRegression

1 4
a K

Tpan AN Y 1luA1ANE NN LU

A1 X iluAAmFasu
Multiple R 0.999849
R Square 0.999827
Adjusted R Square 0.999827
Standard Error 0.026716

Observations 9
ANOVA
df ss MS F Significance F
Regression 1 33.01 33.01  46254.25 1.24E-14
Residual yle 0.00 0.00
Total 8 33.02
Standard

Coefficients Error t Stat P-value Lower 95% Upper 95% Lower 95.0% Upper 95.0%
Intercept -0.05 0.02 -2.94 0.02 -0.09 -0.01 -0.09 -0.01
X Variable 1 1.50 0.01 215.07 0.00 1.49 1.52 1.49 1.52

FatIANNTTANNAUNUSN LFRD Y=1.50330088226346(x)-0.0488606632187421
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Multiple R 0.999943
R Square 0.999886
Adjusted R Square 0.999869
Standard Error 0.0221
Observations 9
ANOVA
df ss MS F Significance F
Regression 1 29.91 29.91 61243.59 4.64E-15
Residual 7 0.00 0.00
Total 8 29.91
Standard

Coefficients Error t Stat P-value Lower 95% Upper 95% Lower 95.0% Upper 95.0%
Intercept -0.02 0.01 -1.77 0.12 -0.06 0.01 -0.06 0.01
X Variable 1 1.43 0.01 247 .47 0.00 1.42 1.44 1.42 1.44

WNUOH
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