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Method for Predicting an Urban Thermal Environment (Part 3)

—— Applying to Environmentally-Friendly Regional Development Plans
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Hidetaka Komiya

Abstract

This report describes two applications of the numerical method for predicting a thermal environment, to
facilitate environmentally-friendly regional development plans. For residential-area development plans for city
A, the original topography is retained in order to save the energy that would normally be used by heavy machinery.
Land-use is assumed to moderate the summer microclimate in this region. This development plan is compared
with a conventional one where ground surface is step-like in shape. For the waterfront redevelopment for city B,
a densely housed block alongside a watercourse is redeveloped into a spacious one. Moreover, the land covering
materials are changed and the green-covered ratio is increased in an attempt to improve the hot summer conditions.
Each case is evaluated by using air temperature, wind, SET* (Standard new Effective Temperature) quantitatively.
In the new conceptual plans, lowered of SET* indicates 2 °C in the former case, 1.2 °C in the latter. '
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Table 1 BUNSTFEORESMH
Model Run Conditions
in the Heat Balance Simulations

FHE AR 8A 1B EENEAS 100m
bz 1 | (12:00) | TBROKHBERE 21. Onmig
BiRE 1.0m/s (18:00) PR G 29. 0°C (0. 5m)
Lt ERGE PR L Tn/s (12:00) BYRORE 26. 0°C
1. 2n/s (18:00) | #iAOIEHEIHEE 2n’/m*
Table 2 BANRFHE O LB E4&M
Conditions of Ground Covers
in the Heat Balance Simulations

i HERE ) TANRE () MR ()
TART7NE 0.5 0.1 -
ayy V—Fh 0.5 0.3 -
it 0.1 0.3 0. 05
A 0.5 0.2 0.25
fEA 0.1 [ 0.20

Table 3 RIMFEORESRM
Model Run Conditions in the Air-Flow Simulations

=21 -2 2

SFESEE | 750 X 600 X 600 1150 % 1050 X 500
syvary 75X 60X 35=157500 8? X 75X 20=127500

(2FEI : 10mX 10mf9ya) (ERANX SR BEE : 10mX 10mAyYa)
WARM | ® K]
FRABGE | 2.0n/s(12:00), 1.0m/s(18:00) | #ARSTEIB CIH IR 1774
FEAKIR [ 31.0C(12:00), 31.2°C(18:00) | SR EHE CEIZINET v7740
TR | B AR A AT EFEL
LEHR | TRV T TI=RY T

HUE A || SRR g
Table 4 BEENRH (RIEHHEOIER M)

Predicted Sensible Heat Fluxes Used as
Thermal Boundary Conditions in Air-Flow Simulation

TA73AE | vad-b g B R | AT | Ek KiEl
12:00 190.9 97.7] 103.6f 132.5| -21.6 69. 2 0.0
18:00 91,2 67.0 16.7] -23.7| -12.5 42.2 0.0

TREST | FHAEM | PaRE@ | dtEEE | BEW AT HERA
12:00 103, 6 79.6 55,8 48.1| 1610 30,0
18:00 77.4 72.5| 1339 614 113.3 30.0

WA 10m ORE. B HS5A=7 ¢ 3, WL Wz 7—R 1 DHEDHRT.

Table 5 LHBEEIS OEE
Assumed Ground Covered Ratio

TA7 | avy Kt | RC
U | AR | B | Kk Ak
o |3t A | A | | mg | O
p EfE(ha) [2.57)2.793.29|1.61] 2.44 -] 1.83]0.13} 14.66
AR p -
LEER(%) | 17.5[19.0] 22.4] 11.0 16,7 -|12.5] 0.9 100.0
FUET | @) | 2.05]1.09] 2.80[4.73|2.04|0.32| 1.27 | 0.36 | 14.66
FR | R (%) | 14.0| 7.4]19.1[32.3[13.9] 2.2| 87| 2.4] 100.0
Table 6 FHEHIX PO IR & HEIEJSET
Mean Air Temperature and SET* in the Region
- o BEKT (a) SRET R ) b-a
EHITIR. 32.38 32,14 |. A0. 24
12:00
) SET 32. 68 30. 66 A2.02
EHRIR 32,43 31.94 A0.49
18:00 - .
-4 SET* 29. 65 29. 24 A0 41

MR ¢ 2lmmHg. 0.5clo. 1.2met, HZ720 & 01— 7 HUE © &0RL+10C. WML,
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Fig.4 BlRAHFIMH L BRRBEO LRI BORE
Present Land-use and
Assumed Land-use after Redevelopment

Fig.1 EHORTE
Surface Elevation
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Fig.5 RiB&fi (8A1H12:00, &EF:1. 5m)
Horizontal Distributions of Air Temperature
(August 1st. 12:00, Altitude: 1.5m)
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Horizontal Distributions of Air Temperature Horizontal Distributions of Wind Speed
(August 1st. 12:00, Altitude: 3m) (August Ist. 12:00, Altitude: 1.5m)
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Table 7 FEEAIEOLHMEERE

Ground Covered Ratio before and after Redevelopment

727 | 3w K | RC

ok | -t i | BEA | B | Kils H5 | K5 At
BOHFE | imAi(ha) | 0.92] 1.60|0.61]0.55|0.61 -lo.s8]2.78] 7795
[0} (%) | 11.6]20.1] 7.7 6.9 7.7 -] 11.1[35.0 100.0
HPRSE | Wifi(ha) [0.49]1.28[0.24]1.96}1.59]0.11/0.88]1.40| 7.95
% e (%) | 6.2016.1| 3.0]24.7}20.0] 1.4|11.1]17.6] 100.0

Table 8 HBAFRRIHR DO FHTIR & FHISET
Mean Air Temperature and SET*
before and after Redevelopment

BRI (a) | FEBARETR (b) b-a
e | FEISGR 32,54 32,10 A0, 44
; %
12:00 PR T4 SET* 32. 57 32.58 +0.01
' p— EHRR 31.89 31.47 A0.42
5 SET* 32.98 31.75 A1.23
oo FHRIR 32.21 32. 22 +0,01
I 3 X
18:00 RS P4 SET* 30. 68 30.15 A0.53
’ — EHRIR 32.07 31.90 A0.17
-4 SET* 30. 46 29. 86 A0, 60
HueHEHE : 21lmmHg, 0.5clo, 1.2met. B7z/o/D—7\A : K| +10C. BHLT,
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