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Abstract : Heat island is caused by changes of land coverage structure of cities and use of energy in buildings.
As a result energy use in buildings get to increase further followed by rising of GHG emission and deteriorating
climate change. Eco—friendly housing complex is a kind of plan that applies environmental control elements like
water and green spaces to housing complex. With these methods, it can be expected to create thermal environment
of indoor and outdoor. In this paper quantitative examination is studied on using CFD to find out the effects of
river, water permeable, parks and planting on thermal environment. And by comparing field measurements with
CFD results which are aimed to development phase housing complex, feasibility and usability of the CFD analysis
results are confirmed. And also, analysis on the ventilation performance followed by natural ventilation system
is analyzed by selecting one building in housing complex. Based on the results, the possibilities of energy
reduction through making thermal environment and applying natural ventilation are studied. With these outcomes,

creating thermal conditions and using natural ventilation would be contributed to GHG reduction.
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Table. 1 Numerical conditions of radiation analysis

Description I eédg?llll%crr‘ly sggty Albedo ng%%(i)giggn
Asphalt 0.95 0.1 0.0
Building 0.9 0.2 0.0
Ground 0.9 0.2 0.0

pe\gﬁéglr)le 0.2 0.1 0.3

River 0.8 0.2 05
Park 0.9 0.2 0.3
Tree 0.98 0.15 0.3

Table. 2 Numerical conditions of CFD simulation for Step 1

Description Condition

Side, Upper Fix temp., Free slip
Wall Generalized logarithmic law

Algorithm SIMPLE method

Difference scheme Upwind difference

Space finite
difference method

Turbulence Model

Central difference

Standard k-& model

Discretization Finite volume method(FVM)
Temp. boundary Convection gelag V%r?ﬁsf% coefficient
Date, hour August. 1, 13:00
Wind direction SSE
Ave. wind velocity 2.0m/s(Zo : 6.5m)
Air temp. 32.6C
Absolute humidity 0.0177kg/kg
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Table. 3 Numerical conditions of CFD simulation for Step 2

Description Condition
Input temp. 284C
Date and hour June. 13, 15:50
Wind direction SSE
Building inflow . .
vy | ey | Ve 200
Wind velocity (Case-1) :
(Using the [ Beilding inf
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Table. 4 Details of the measuring equipment

Measuring . Measurement
. No. Locations
equipment data
Weather Station Outdoor .
(Grant Instruments Ltd. | 2 10-minute avg.
Mini-met SQ800) Indoor
Ultrasonic Outdoor| ©®
Anemometer i
(Kaijo Sonic Corporation 2 Indoor - 10-minute avg.
DA-600)
Outdoor| ©O® .
Kanomax Climomaster| 9 10-minute avg.
Indoor | D~®@ &
Thermo/Humidity Outdoor | BODE®
Meter —mi
(SK-SATO SK-L200mi | 11 Indoor | D~® 10-minute avg.
T&D RTR-53)

4) Kim, LS et al., A Study on the Surface Temperature
Reduction of Heat-island Pavement, KSRE, Annual
Conference, Vol. 10, No. 10, pp. 555-560, 2008

5) Jo, Hyun-Kil, Y. Nojima, Effects of urban green space
on microclimate amelioration, Co, sequestration and
fire obstruction, The Plants Resources Society of
Korea, Vol. 13No. 3, 162-170, 2000
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Table. 5 CFD analysis cases

Water

ble Park Tree

Case River

Casel | Not apply | Not apply | Not apply | Not apply

Case2 Apply | Not apply | Not apply | Not apply

=1 e Case3 | Apply Apply | Not apply | Not apply
(a) Outdoor (A ~® (b) Indoor (D~ @)
(® and ® are outdoor points)

Cased | Apply Apply Apply | Not apply

Caseb | Apply Apply Apply Apply

Fig. 6 Measurement points in the target area

(a) Casel (b) Case2 (c) Case3 (d) Case4 (e) Caseb

Fig. 7 The results of surface temperature

(b) Case(2-1) (c) Case(3-2) (d) Case(4-3) (e) Case(5-4)
* River *Water permeable : Park :Tree

The results of wind velocity and wind velocity difference at G.L.+1.5m
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(a) Casel air temp.

Fig. 9 The results of air temperature and air temperature difference at G.L.+1.5m
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Table. 6 Mean wind velocity and mean air temp. and
those of differences at target area

Case | Mean wind velocity Mean air temp.
Casel 0.78m/s 34.33°C
Case2 0.74m/s 34.31C
Case3 0.74m/s 34.28°C
Case4 0.72m/s 34.21°C
Caseb 0.55m/s 34.26C
Differencel Case(2-1) | Case(3-2) | Case(4-3) | Case(5-4)
Wind _ _ _
velocity 0.01 0 0.02 0.17
Air temp| -0.07 -0.03 -0.07 0.05
080 1 ;3450
*
* *
a . a * - 3440
£’ g
gz . 3430 &
< ™ . £
S 060 - 2
;g " N 3420 <
050 ) .
4 Mean wind velocity 3410
® Mean air temp.
040 : : ; ; 3400

Casel Case2 Case3 Case4d Case5

Case

Fig. 10 Mean wind velocity and mean air temp. of
each Case at target area
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Table. 7 Amedas data of Saitama city
(at 15:50 on 13th June 2008)

Wind(m/s)
Velocity | Direction Velocity |Direction
10:00 1 ESE 14:00 3 SSE
11:00 2 S 15:00 2 SSE
12:00 2 SSE 16:00 3 SSE
13:00 2 S

Wind(m/s)

Time Time

Table. 8 Measurement result of wind velocity
(at 15:50 on 13th June 2008)

Outdoor | Wind velocity Indoor | Wind velocity

point (m/s) point (m/s)
A 2.60 D 0.93

B 1.90 @ 0.39

C 0.58 ® 0.55

D 272 @ 0.34

E 0.85 ® 0.52

® 0.54

@ 0.25

Wind velocity 0.58
Air temp_. 28.90

Wind vector
€— 1m/s

¥ e

Fig. 11 Results of wind direction, wind velocity and air
temp. at measurement points in target area
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Fig. 12 Comparison of CFD analysis results with
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Fig. 13 Comparison of CFD analysis results with
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Fig. 15 Comparison of CFD results (Case- i) with
measured wind velocity data for indoor
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