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ABSTRACT

Residences in tropical area are always confronted with two problems: high
temperature and humidity. If these problems are unable to be solved, the residents
must be annoyed to live in houses with a lack of thermal comfort. Finally, they have to
identify a solution.

One effective solution is an air-conditioning installation which can help reduce both
problems. However, an air-conditioner can create other problems. It costs much higher
expenditure monthly. Moreover, it is not prudent to waste energy in the time of energy
crisis. Using an air-conditioner is not good for health as well.

This research is to study the strategies of architectural residence design with low
energy consumption in Songkhla Province and to conduct an approach to the problems
by using natural and active system which consumes the least energy.

The findings indicate that the main problems of the thermal comfort to the excess
of the comfort zone derive from high temperature and humidity in Songkhla. To the
extent of this issue, micro-climate is an approach that is analyzed in order to reduce
the temperature and humidity, as well as to facilitate the solution. Furthermore, the
building configuration, envelope components and appropriate systems for reducing the
temperature and humidity inside the building are analyzed.

According to the findings, the procedure of micro-climate can greatly help reduce
3°C of temperature in that area. Using trees and plants in various forms is espegcially

effective. For example: shades can decrease high temperature and heat reflex, control



wind direction and excellently refresh the surrounding. The importance of plants and
building design can easily provide the residences with thermal comfort.

It is necessary to consider that building configuration for solving the two problems
is related to wind current which helps hot air ventilation. If the residences are located to
receive the wind from the west and the south-west and from the east in the uncomfort
zone in April and June, most area of the building will confront direct sunlight. This will
conduct too much heat. Building orientation must be comparable with direction of wind
in order to receive the most wind. At the same time the reduction of the sunlight area,
sun protection equipment, and shades of trees and plants should be concurrently
considered.

To solve the high temperature problem, supporting system is suggested by
installing the earth tube under the ground. This enables to get the wind cooler when
passing through the tube and before reaching the building. In addition, using some
materials to absorb humidity from the air before flowing into the building and stack
effect technique enable to ventilate the heat from the residences.

In conclusion the findings of this research indicate that location which perfectly
facilitates micro climate and careful thought of building design and thermal comfort will
create comfort zone to the residences all year round without any air-conditioners.
Otherwise, there will be only little expenditure for an electric fan in case of imperfect

location for problem solving.
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mﬁoﬁ' 1.1 Final Energy Consumption by Sources

P

1968

MODERN ENERGY
COAL & COKE
- STEAM COAL 185 237 120 192 16
- ANTHRACITE 5 5 10 14 14
- COKE 50 55 60 56 48
- OTHER COAL 3 28 69 277
- LIGNITE 568 782 1,126 1,228 1,358
PETROLEUM PRODUCTS 12,747 15,001 16,809 17,581 19,062
_LPG 899 1,009 1,098 1,184 1,321
- PRE-GASOLING 968 1,142 1,304 1,409 1,657
- REG-GASOLINE 1,209 1,337 1,442 1,495 1,576
- JET FUEL 1,500 1,774 1,931 2,083 2,182
- KEROSENE 103 98 101 92 93
- HSD 6,130 7219 8,213 8,413 8,741
-LsD 84 111 101 121 137
- FUEL OIL 1,854 2,311 2,619 2,784 3,355
NATURAL GAS 60 114 264 360 441
ELECTRICITY 2,408 2,798 3,267 3,698 4,201

RENEWABLE ENERGY 7,726 8,804 8,958 5.209 6,987
FUEL WOOD 3,161 3,278 3426 3,246 3,555
CHARCOAL 2,782 2,997 3,253 3,409 3,705
PADDY HUSK 499 640 564 406 567
BAGASSE 1,284 1,889 1,715 1,968 1,860

TOTAL 23749) 27,799 30,642 32,407 35,104

~ o ' a [ “ € ) "
NAT L NTUMMINRIUTURSRILFTUWRIIN, ﬂﬂ']uﬂ'ﬁmWﬂ\N"luﬁadﬂﬁtlﬂﬁvlﬂEJ 1 2535 .

dmmsdzndandssu U9 11 atufi 3, Funau 2536), mir 6 - 7




6\']7’10171' 1.2 Percent of Final Energy Consumption by sources

SOURCES 1988 1989 1990 1991 1992
MODERN ENERGY 67.5 68.3 70.8 716 72.4
COAL & COKE 3.4 3.9 4.4 4.8 4.9
- STEAM COAL 0.8 0.9 0.4 0.6 0.1
- COKE 0.2 0.2 0.2 0.1 0.1
- OTHER COAL 0.1 0.2 0.8
- LIGNITE 2.4 2.8 3.7 36 3.9
PETROLEUM PRODUCTS 53.7 53.9 54.8 54.3 54.3
-LPG 3.8 36 3.6 3.7 3.8
- PRE-GASOLING 4.1 4.1 4.3 4.3 47
- REG-GASOLINE 5.1 4.8 4.7 4.6 45
- JET FUEL 6.3 6.4 6.3 6.4 6.2
- KEROSENE 0.4 0.3 0.3 0.3 0.3
- HSD 25.8 26.0 26.8 26.0 24.9
-LSD 0.4 0.4 0.3 0.4 0.4
- FUEL OIL 7.8 8.3 8.5 8.6 9.5
NATURAL GAS 0.3 0.4 0.9 1.1 12
ELECTRICITY 10.1 10.1 10.7 11.4 12.0
RENEWABLE ENERGY 325 317 29.2 28.4 27.6
FUEL WOOD 13.3 11.8 112 10.6 10.1
CHARCOAL 1.7 10.8 10.6 10.5 10.6
PADDY HUSK 2.1 2.3 18 12 16
BAGASSE 5.4 6.8 5.6 6.1 5.3
TOTAL 100.0 100.0 100.0 100.0 1000

U7 NINMIARIMIURZFILRT WA, “FKDUNMTUWSINUDUTznelng T 2535",

dnmsdszndandsny I 11 a0ufi 3, (Funau 2536), w6 - 7




mi'mﬁl 1.3 Final Energy Consumption by Economic Sectors

SOURCES 1988 1989 1090 1991 1992
AGRICULTURE 1,523 1,639 1,803 1827 1.897
Y 5.9 5.9 5.6 5.4
MINING 49 56 58 53 42
0.2 0.2 0.2 0.2 0.1
MANUFACTURING 6,062 7,712 8,541 9,288 10,238
255 27.7 27.8 28.7 29.2
CONSTRUCTION 99 109| 147 194 220
0.4 0.4 0.5 0.6 0.6
RES.AND COM. 7,496 8,114 8,725 9,135 10,054
316 29.2 28.5 28.2 28.6
TRANSPORTATION 8,520 10,169 11,368 11,910 12,653
35.9 36.6 37.1 36.7 36.1
TOTAL 23,749 27,799| 30,642 32,407 35,104
100.0 100.0 100.0 100.0 100.0

N NI IRRIMUR S HILAS UWAIY, “ROMUWNIDINAIIUTIUT=ne Ing T 2535",
BFUEnganasnu I 11 adud 3, (Funeaw 2536), i 6 - 7
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2.2 noufusaumidafiisafuaninauny

2.2.1 adan1rduy (Thermal Comfort Zone)
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(Bioclimatic Chart)
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2.2.2 é’?jﬁamﬂnﬁ (Thermal Indices)
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2) The Equivalent Temperature Index (EQT)
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INDEX METABOLIC RATE DBT | WBT WIND VELOCITY

(W) °c) °c) (m/s)

ET or CET | REST ONLY 1-43 1-43 0.10-3.50

EW 30-35

IT 27

EqT 9-24 0.05-0.50

RT REST ONLY 18-45 | 18-45 0.10-3.00

ECI REST ONLY 24-35 | 24-35 0-1.50

PSR 62-232 27-54 | 15-36 0.05-2.50

HSI 116-582 21-49 | 15-35 0.25-10.00

ITS 116-698 20-50 | 15-35 0.10-3.50
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®15191 3.8 UsavYN Altitude Uz Azimuth Iudsniagawa

Survrise

ST Jum |20 |900 | 1000 | 1100 | 1200 | 1200 | 1000 | 1500 | 16.00 | 17.00

545 |AL | 32 | 45 | 57 | 68 | 74 |e8 | 57 | 45 | 32 | 18
fguen 18165 (A2 | 67 | 64 | 57 | 39 | o |39 | s7 | 64 | 67 | es
nIngeu | 550 (AL | 32 |46 | 8 | 70 | 77 | 70 | s8 | 46 | 32 | 18
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unTas 1745 (AZ. | 64 | 58 | 47 | 28 | o | 20 | 47 | 58 | 64 | 68

620 AL | 25 | 37 | 47 | 56 | 59 | s6 | 47 | a7 | 25 | 12
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3.4.1 waan1zaueuIaniaaazan (Comfort Zone)

WiosssansowSoufioyldi f ceT fildnndaiiznmeimaiusglu masgiu

gmazauiswis WiAnela SndudesltianespwliFoufioy qwiuwesniizaunoves

JINTAFIVAT LRBNITANTENINS 23° CETHW 25.5° CET lauduimanadifgniwainiaues

naugqioaing Nga3 (@391 UIDRUNN.2521:37)

TCC =
TAM =
TCC =
TAM =
DBT =

2:'ldd TAM 1898981

TAM4 +17.2

DBT gegavasil + DBTs‘iwqmaaTJ
AUINANTBNVARNIEFNY (Center Of Comfort Zone)
qmﬁgﬁm?iumaaﬂﬂ (Annual Mean DBT)
gomniinszihzudy (Dry Bulb Temperature)

(32.9 + 23.8)5 = 2835

TCC 2 28.35)4 +17.2 = 2429

7::1:'1;amjmamummnmsﬁwmmwaqqmnqﬁnmm:uﬁageqm‘hqﬂmaoﬂ(Annual

DBT Range) WWilland13nasen 3.9

Nasi’mjaoqmﬂqﬁnmm:uﬁwaoﬂ = 32.9-238 = 9.1

@szuzvaawasuny (Comfort Zone Range) = 25

ARLNHUBITINIARIVAN = 24.29 + 2.5/
ALUAFLILFIGR = 25.5° CET
AuaFUIoaIga = 23.0° CET

-
M990 3.9 URAITTHEUBINUARUNE

Annual DBT Range Comfort Zone Range (CET)
fnn 13 25

13 - 16 3.0

16 - 19 3.5

19 - 24 40

24 - 28 4.5

28 - 33 5.0

33 - 38 5.5

38 - 45 6.0

45 - 82 6.5

g 52 7.0 7 ]
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JAN | FEB |MAR |APR |MAY [JUN |JUL [AUG |SEP | OCT |NOV | DEC
MEAN MAX. i :

296 | 304 1.4 X X ! X .
—— 3 326 | 329 | 326 | 326 | 327 | 322 | 311 | 296 | 204
MEAN MIN ses

4 241 | 242 4 .
0BT ¢ 246 | 246 | 243 | 239 | 240 | 238 | 238 | 239 | 240
MEAN MAX. ’

8 87 9
RH (%) 8 91 92 9t 91 91 92 94 93 80
MEAN MIN

67 66 6
RH (%) 5 64 63 61 61 60 63 68 73 72
MAX, WBT
) 246 1 25.2 | 257 | 266 | 265 | 262 | 260 | 258 | 260 | 260 | 253 | 252

i
MIN, WBT
) 223 | 224 | 224 | 232 | 234 | 232 | 226 | 228 | 227 | 220 | 229 | 227
0
® MAX.CET ]
6 266 [ 273 | 278 | 288 | 288 | 285 | 284 | 283 | 283 | 279 { 270 | 268
® MIN.CET :
o 232 | 234 | 234 | 238 | 239 | 237 | 232 | 233 1 231 ) 232 233 232
! ]
i 1 J
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200 | 289 | 242 | 243 | 248 | 249 | 24.7 | 244 | 244|242 | 24.2 | 24.1 | 24.1
400 | 23.7 | 24.0 | 240 | 24.3 | 244 | 243 | 239 | 23.9 | 238 | 238 | 23.8 | 23.8
6.00 | 23.3 | 237 | 237 | 24.0 | 241 | 239 | 236 | 236 | 234 | 234 | 235 | 235
8.00 | 232 | 234 | 234/ 23.8 | 239 | 237 | 232 | 233 | 231 | 232 | 23.3 | 233
10.00
12.00
14.00
16.00
18.00
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- Desiccate Cooling
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- Water Tricking On Roof System
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- Roof Pound System
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16 0.0 —28 W.. | 186 | 360 | 523 | 627 | 674 | 650 | 581 | 488 | 337 | 139
30 W..—13 8., | 174 |'360 | 499 | 627 | 685 | 685 | 615 | 488 | 314 | 151
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