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ABSTRACT

Keywords: FAI, Ventilation, Wind pass possibility, UHI, CFD

Due to the global warming and the urban heat island effect, which
have become an urgent issue for urban development and urbanization
process. The climatic characteristics in Taiwan are mostly hot and
humid because of the location in the tropical and subtropical climate
zone and under the background of densely populated and compact urban
areas. The thermal stress caused by urban development i1s not only
affects the environment but also the residents’ health issue.

In the previously research, many studies have brought up with many
observations and measures approaches for mitigating urban heat i1sland
effects such as using the urban climatic map to understand the
distribution of urban hot spots, herein reducing impervious pavement
in the area, or decrease the use of air conditioners, increasing
plantings, and limiting building height Etc.

The good ventilation can bring fresh and cool air in to the city
and can effectively remove the heat stored in the metropolitan area
by a large amount of impermeable materials. It is helpful to reduce
the urban heat island phenomenon and enhance the air quality. This has
a serious impact on the urban climate and the quality of living

environment.
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Therefore, neighborhood scale wind environment can be obtained
through the meteorological station data after calibration and
verification. There are also many researches apply the physical
environment of the building and use the Computational Fluid Dynamics
(CFD) to simulate the wind direction and wind speed and validate the
simulation data through survey measurements to clarify the impact of
urban built environment on the wind field influences.

The research contents include:

I, wurban ventilation environment assessment. Taking the
cross-regional scale and urban environment as the core assessment
object, the assessment of the overall wind field circulation
characteristics.

2, urban ventilation built. According to several kinds of
international ventilation construction methods, to build the method
suit in study area.

3, develop a ventilation improvement strategy, laws and
regulations will developed to improve better ventilation.

The research aims include:

1, to complete the assessment of urban ventilation environment at
the

2, establish the spatial and temporal distribution of the urban
wind environment in relation to climatic factors, built features, land
cover, and make the suitable ventilation design method.

3, proposed ventilation improvement strategy in order to achieve

the long-term goal of city cooling and energy saving.
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BT M Akl B R E 2 5% 2 N e 79 % (Kondo, 1986)4cT 2

EREE R (Z0) = [(2H ks x 2 H T58 B(m) X 0.25) + (£ 4+ X
EHTIP R(MX0.125) + (F#%F H# 4+ x0.1m x 0.01)]|-——- (254 5)
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0.125° @ B R e § 54 - BAF I HEALFBR2EHP] § 4R
0.1 2R 2ZBRMATFEEBE T @ % 4 0. 0] Raiy 24ekER B2 38
ABEEANT RN PR T T BTN AF R SRR
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(F# %k : Steward and Oke, 2012)
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d TR 2-30%T7 0 s A R AaER®RSLTF o 5 U LCZ2 LCZ3 R B
WE 2 LCZO Baxen? WA 5 4 & a0 i 5 a2 & aats > § 0w LCZB
frentk A eh3 s 54 0@ w3 BE e 2 - B LCZE ik B 5 5o i
H-o

3 2-5 BIF B RAETSHEL

(F# %k : Steward and Oke, 2012)

Building Impervious Pervious Heightof Terrain

Local climate zone Skyview  Aspect surface surface surface  roughness roughness Surface Anthropogenic

(Lcz) factor* ratio® fracti fraction®  fracti 1 3 classt admittance*  Surface albedo* heat output*
Kz 0.2-0.4 >2 40-60 40-60 <10 >25 8 1,500-1,800 0.10-0.20 50-300
Compoxt higherise
Icz2 0.3-06 0.75=2 40-70 30-50 <20 10-25 7 1.500-2,200 0.10-0.20 <75
Compoct mdrse
czl 0.2-04 075-15 40-70 20-50 <30 =10 6 1,200-1,800 0.10-0.20 <75
Compect low-rse
ICZ4 0.5-0.7 0.75-1.25 20-40 30-40 30-40 >25 7-8 1,400-1,800 0.12-0.25 <50
Open hphrue
LCZs 05-0.8 03-0.75 20-40 30-50 20-40 10-25 5=6 1,400-2.000 0.12-0.25 25
Open midnise
CZe 0.6-09 03-0.75 20-40 20-50 30-60 3-10 -6 1,200-1800 0.12-0.25 <25
Open low-nse
cz7 0.2-0.5 1-2 40-90 <20 <30 2-4 45 800-1.500 0.15-0.35 <35
Lphtweight low-rie
cze >Q7 0.1-0.3 30-50 40-50 <20 3-10 H 1.200-1.800 0.15-0.25 <50
Lorge lowwrme
wcze >08 0.1-025 10-20 <20 €0-80 10 56 1.000-1.800 0.12-0.25 <i0
Sparscly buk
wcz o 0.6-0.9 0.2-05 20-30 20-40 40-50 5-15 5-6 1,000-2,500 0.12-0.20 >300
Heary indusery
LCZA <04 >l <i0 <i0 >30 3-30 8 unknown 0.10-0.20 0
Dense trees
cze 05-08 0.25-0.75 <0 <10 >%0 3-15 56 1.000-1.800 0.15-0.25 0
Scottered trees
wczc 0.7-09 02510 <10 <10 >%0 <2 45 700-1.500 0.15-0.30 0
Bush, scrub
LCZD >0 <ol <io <I0 >90 <l 3-4 1,200-1,600 0.15-0.25 0
Low plants
LCZE »>09 <0.1 <10 >%0 <10 =<0.25 =2 1,200-2,500 0.15-0.30 0
Bere rock or poved
LCZF >09 <0.1 <10 <10 >9%0 <025 =2 600-1,400 0.20-0.35 0
Bore sodl or sand
IczG >09 <01 <10 <i0 >90 - I 1,500 0.02-0.10 0
Water

Gd LR RIFRRAFTRAFLTTEET AT FE ST

P B Rl AR R e R 26) 0 kB A kA
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LCZ1 ~LCZ4 r1 2 3 % RAEF Fode LCZA T € AP B 2 ek & > @ /30

fedkE R A GBS S RE L VEE b R TR TREF FR

A2 4u /;IJ °

Local Climatic Zone
(Tainan metropolitan)
B L2 2 (compact midrise)
I LCZ 3 (compact low-rise)
[0 LCZ 5 (open midrise)
I LCZ 6 (open low-rise)
0 LCZ 8 (large low-rise)
1000 LCZ 9 (sparsely built)
|| LCZ B (scattered trees)
I LCZ O (low plants)

I L.CZ E (bare solid or sand)
[ LCZ G {water)

W 2-35 v hI"FERLSTH
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(FH %k et 2016)
26 BIF BRHBLY A ERLR

(74 %k : Davenport et al., 2000)

Davenport Roughness LCZ
class length, z, (m) Landscape description correspondence
I.Sea 0.0002 Open water, snow-covered flat plain, featureless desert. tarmac, and EEG

concrete, with a free fetch of several kilometers.

Featureless landscape with no obstacles and little if any vegetation

2, Smooth 0.005 E.F
(e.g., marsh, snow-covered or fallow open country).

3. Open 0.03 Level country :mrh low vegetation and |slo13ted obstacles separated by o
50 obstacle heights (e.g., grass, tundra, airport runway).
Low crops or plant covers; moderately open country with occasional

4. Roughly open 0.0 obstacles (e.g., isolated trees, low buildings) separated by 20 cbstacle 7.C,D
heights.
High crops, or crops of varying height; scattered obstacles separated

5. Rough 0.25 by 8 to 15 obstacle heights, depending on porosity (e.g. buildings, 5-10,B,C

tree belts).

Intensely cultivazed landscape with large farms and forest clumps
6. Very rough 0.5 separated by B abstacle heights; bushland, orchards. Urban areas with  2,3,5,6,9. 10, B
low buildings interspaced by 3 to 7 building heights; no high trees.

Landscape covered with large, similar-height obstacles, separated by
7. Skimming 1.0 | obstacle height (e.g., mature forests). Dense urban areas without 2,4
significant building-height variation.

Landscape with irregularly distributed large obstacles (e.g.. dense
B, Chaotic 22 urban areas with mix of low and high-rise buildings, large forest with I, 4, A
many clearings).

S AR RERRRE

AT R SR R

oy
I
had
D
;\_
s
S
T
W
ey
3
S
=
ik
>~
I
s
W
1\x
=
(%
R
il
2
e

GFERD S ROND EIREN FE 8- e FRES LA R
RATEE AT S R g 2 # R (] 3-36) « ¢ A4
Tom i PHET ARG U R AL A GRT R R G SER LA

FRB GG FR AR Y CEEE AP TREE A 5B R

BB TP 0 T AT b iU (RS R 1 2

61



S A R HUSC ERIE 2 VR B AT e D i A RS s

FATPE 2 ek R L BAEE (R 3-37) 0 A B R R ETRBERT

B 2-36 » &R %HEZ 2
(FHR %k 2P L RE)

62



R HEITA

W 2-37 » 2 ERARRET R

(FH %k : 2P HR)
SR BBEF AEMBELS AT

jwz;:i%@‘ﬁfiﬁ hIRBiTR & 21 b AR R E R TRB 0 1

W
—h
s
_\_\_
g
i
4
oy
I
ok
N
|
hd
ek
\m
E:’-

b Tk B B R T S
A AP HRTUEES A B R AN E A E S 2
RS AR B M TR R BRI B IA TR R E 2
ARSI ERE R A% s FRES 2B

SURSENE e el B & R (N 'R T LM 3 Y R E R
WEARC P NEFHE > FEFE B A TR I FE S BT B

>
lut
)
5
=

B R AR R FRY B RERL G

MEF RS BRER DD ’\ﬁ&—‘%”fiﬁ u;z-r#ﬁgp X % 5 BRI
4 (F 2-38; W 2-39) 7 B AR TN 478§ Al i
BRBFRES WG S BEFT ¢ § ¥ 2 H 2 B o LR

FPaff % 2% RkIEG ffigdE > 3 FDF]F l«éb—ﬁ‘};%;’gr;

3l
*y
W

fie

Q-

&=
e
(w,
=

ye

rﬂ—;ﬁ-f‘? J{’ I liﬁgﬁﬁ"ﬁﬁ |‘4§';;/,;\,H,&I% s ﬁ*’”” 'Jﬁéif’.&?l’?%'ﬁ_’ ¥

63



S A R HUSC ERIE 2 VR B AT e D i A RS s

ERE ST EETHI AREFTEF B 2T b Keg SR 2 FHE L

FE i o

W 2-38 REBLAT B

(:ﬁt#ﬂ %k HaEiE > 2016))

RGOSR TEELES Sa 2§ FAAMAL FIEEM G o ¥
FWHBMIEFZFTT ORI C 2 BB TR R E 2 B ok #0552 B
FTATEFISACRG A0 FRD ARS X PR RS BT
RERL S Ao (FHEEIBARH R F L

rpr i pr g % R AT 2 2R P IVTE 2 R R RS

T TR RT3 2 kR A Rk RS ;ﬁ“u 1R

64



FE HEITEA

LR SUEEE

High ratio of building High ratio of road

Above 51% of building Above 20% of road
High ratio of greenery High ratio of water
Above 52% of greenery Above 51% of water

W 2-39 BbgRa R 450 F B FS AL

(FH %R : B3 2018)
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