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ABSTRACT

Buildings in the city acts as a cause of distorted wind direction, wind speed, causing the stagnation of the air
flow. In the recent trend of climate change can not but consider the temperature rise of the urbanization. This study
was aimed to analyze the thermal comfort of planetary boundary layer in different artificial constructions areas
which has a direct impact on urban climate, and estimating the warming phenomena. Envi-met model was used
to consider the urban structure associated with urban growth in order to precisely determine the impact of the
building on the city weather condition. The analyzed values of thermal comfort index were temperature, wind
speed, horizontal and vertical turbulent diffusivity. In particular, analysis of the PPD(Predicted Percentage of
Dissatisfied) represents the human thermal comfort. In this study, by adjusting the arrangement and proportion of
the top floor building in the urban it was found that the inflow of the fresh air and cooling can be derived low
PPD. Vertical heat flux amount of the city caused by climate change was a factor to form a high potential
temperature in the city and the accumulation of cold air does not appear near the surface. Based on this, to make
the city effectively respond to climate change may require a long-term restructuring of urban spatial structure and

density management.
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Table 1. Envi-Met. model initial boundary data

Variable

- Options turbulence model

- Turbulence closure ABL (0:diagn.,1:prognos.) = 1
+ Turbulence closure 3D modell (0:diag.,1:prog) = 1
- Upper boundary for e-epsilon (0O:clsd., 1:0p.) = 0

Turbulence

- Settings for soil
- Initial temperature upper layer (0~20 cm)
[K] = 293
- Initial temperature middle layer (20~50 cm)
[K] = 293
- Initial temperature deep layer (below 50 cm)
[K] = 293
- Relative humidity upper layer (0~20 cm) = 50
- Relative humidity middle layer (20~50 cm) = 60
- Relative humidity deep layer (below 50 cm) = 60

Soildata

- Settings for PMV-calculation

- Walking speed (m/s) = 0.3

- Energy-exchange (Col. 2 M/A) = 116
+ Mech. factor = 0.0

- Heattransfer resistance cloths = 2.5

PMV

- Building properties

- Inside temperature [K] = 293

- Heat transmission walls [W/nr’] = 1.94
- Heat transmission roofs [W/m’] = 6

- Albedo walls = 0.2

- Albedo roofs = 0.3

Bulding

- Types of lateral boundary conditions
- LBC for T and q (1:open, 2:forced, 3:cyclic) = 1
- LBC for TKE (1:open, 2:forced, 3:cyclic) = 1

LBC-
types
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Table 2. The grid system of the horizontal dimensions
for model integration in Fig. 3
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Fig. 3. The coarse and nested grid domains used in this study.
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fy = 1040217, 1.05+0.17,
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Where

e Euler’s number (2.718)

fa clothing factor

h. convective heat transfer coefficient
1. clothing insulation [clo]

M metabolic rate [W/m?] 115 for all scenarios
Ppa vapor pressure of air [kPa]

R, clothing thermal insulation

t, air temperature [C]

t; surface temperature of clothing [C]
t, mean radiant temperature [C]

V air velocity [m/s]
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W external work (assumed = 0)
Since PPD is a function of PMV, it can be defined as
PPD = 100—95,[— (0.3353 PMV*+0.2179 PMV?)]
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Table 3. Envi-Met. execution condition

Variable

Start simulation at day (DD.MM.YYYY) 2016.05.14
Start simulation at time (HH:MM:SS) 15:00:00
Total simulation time in hours 1.00
Save model state each min 60
Wind speed in 10 m ab. ground [m/s] 3
Wind direction (0:N..90:E..180:S..270:W..) 45.0
Roughness length z0 at reference point 0.3
Initial temperature atmosphere [K] 290.77
Specific humidity in 2,500 m [g Water/kg air] 7
Relative humidity in 2m [%] 54.73

HgE olee] AE ATtk Fek i el v S JE dee o] 79 025~045 mise] fhe HER
= SHT 7 AN dee] S| TN wre] w2 an Wkl sl vehar gloy g eabge] dat 43 ~
o, 2%, T FE AAE W&é&, PPD 55 A3 48 mis9] WSIE 7T Ao ndEIch dFHoR
?18l Fig. 49} 2o] EnviMetoll BAE Stk 7Hedl 54 558 NGRS Fel g oiy] gt Sakaapt
FMgreen) S TEOE TS m Fole] RS HAFE an LR A, AL RS 3719] 4 VIdiet 5
el wixIEtaL, ol 40 mell siFehe AES(gayys Al glo] 7] oFsiIhal = 5= 9AH(Choi, 2006). ©]2
7P A o HIIRE 9 Table 37 2 7] 71 28& T 3 7Y Slell Fig S(a), Fig S(o)= 35l wet Aot 8
of ZABGTE. & ARIYE ArshEol 71 AU A 10 7I7F o] s E wet spdel, RelE e el st
mel|Ae] F&o] Azl ek a2 HdE 7 A o] ot spde whsh, thAIEE o] v Feel
©(Choi, 2000)) 3 ms tjele] F&o] e Alelle, 92 2 vk om 2yl AR Fig 5b)2] 8- &t
A AFLAHENEAM)7]E TR 8, 27185 sPe] ATt SA R wiAE dwe] Adwiat SRl 7t
&3 msolth IR S Al FEAc 1A £ Zh yehd, AS0] 717E dHH R BhE AEuiAl] vl
7h PRI ] 9 B AEe fileel] Wil 94 & o] §9E 5 gl TheAe] Ak o) Wrkasht f)avt
T wEHoR ] Fasith & dela] ARk A o] glojx] 3Rl sl 7P FAE e iR 2 Fg 7(k)

Fig. 4. The building layout design for
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simulation.
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(a) HI/H2/H3/H4 = 1

Fig. 13. The TKE difference by building height ratio.
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(a) Base case
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Fig. 16. The horizontal wind speed field simulated.
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Fig. 17. The horizontal temperature field simulated.
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(a) Base case
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Fig. 18. The horizontal temperature field simulated by (a) and (b), cross section: z axis in Fig. 17.
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