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CHOOPONG THONGKAMSAMUT: A DEVELOPMENT OF BUILDING THERMAL WALL FROM
LOCAL NATURAL MATERIALS TO IMPROVE THERMAL COMFORT IN BUILDINGS, CASE
STUDY: NON-AIR CONDITIONED STUDY ROOM NORTHEASTERN REGION, THAILAND.
THESIS ADVISOR : ASSISTANCE PROFESSOR DR. VORASUN BURANAKARN, THESIS CO-
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This thesis is a part of integrated group research of "Nertheastem Eiementary School Design in
Thailand™ as a main theme. The objeclives are improve thermal comiort through the use of local natural
materials for the construction of a thermal wall. Materials thal were studied include rice husks, hay,
rough dirt, clay and sand. First, their basic properties in thermal performance were examine to see how
well their thermal performance. Next, they were tested as composite wall with basic materials. Finally,

they were study in a composile wall by applying wilh in simuiation model.

From the study showed that a well wall system can protect heat easily and has an ability of lime
lag. The malernal has a heal protection properly usualy has low density and high insulation. And the
material that has a time lag property, mostly at high density. To study the wall as an low packed density
insulation, the rice husk packed at 3 pounds/cubic foot along with slicky rice glue mixed with fime were
used. When tested the rice husks wall in the tesl cell, the inside temperature is lower than the air
temperature about 4.5 degree-Celcius.. Forhigh packed density, scil.cement blocks with a density of 88
pounds/cubic foot were used. And the lemperature inside test cell is lower than the mean temperature
approximately 3.5 degree Celeius with and ability of 4 hours time lag. By composed both wall into a
new composite wall system using natural material from rice husks, packed on the outside and 2 inches
air space in the middle. And the soil cement biocks were used ‘inside the wall for time lag. The resull
showed lhat the tesl cell temperalure is lower than mean air temperalure approximately 6.5 degree
Celcius and 6-hours fortime-tag.

This research is “applied’ in simulation ‘'model wall, which then has a temperature of
approximately 25 degrees Celcius, he room temperature is 26 degree Celcius, lower than mean air
temperature apppoximately 6.5 degree Celcius with an ability of 8 hours time lag. This results have a
good polential in heat protection and time lag, which can be developed to comfort zone.
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RELATED RESEARCH OF NON-AIR CONDITIONED ELEMENTARY SCHOOL

DESIGN IN NORTHEASTERN THAILAND

This thesis is a part of group research, consists of:

Concepts of building and building materials are to utilize and optimize

the natural assets by considered :

THE DELELOPEMENT OF ROOF DESIGN AND AIR CIRCULATION
SYSTEM TO REDUCE TEMPERATURE IN BUILDING
(PROMSIRISANG,APITOUCH, 2001)

A DEVELOPMENT OF BUILDING THERMAL WALL FROM LOCAL
NATURAL MATERIALS , CASE STUDY : NON-AIR CONDITIONED
STUDY ROOM NORTHEASTERN REGION , THAILAND
(THONGKAMSAMUT, CHOOPONG, 2001)

A BENEFIT OF THERMAL COMFORT FROM EARTH CONTACT
SURFACE (WANGRUNGRUANGKIT, PAIBOON, 2001)

Concepts of lighting design and visual comfort are to integrated daylight

and artificial light by considered:

DAYLIGHT UTILIZATION FROM CLERESTORY IN RURAL
CLASSROOM (URUPONGSA, AVIRUTH, 2001)

THE PLANING OF ARTIFICIAL"LIGHT REGARDING CLASSROOM
PLAN FORINCREASING: ENERGY PERFORMANCE
(SAKULYANONDVITTAYA, ARNIC. 2001)

AN APPROACH TO IMPROVE VISUAL COMFORT IN CLASSROOM
IN RURAL AREAS (TANGPOONSUPSIRI, TIPPAWAN, 2001)

Concept of modifying microclimate is to improve the comfort condition by

natural assets considered:



® THE USE OF SITE TO MODIFY THERMAL COMFORT CONDITION
FOR NATURE CLASSROOM IN LOWER NORTHEASTERN REGION
(AUTCHAPUN, MONCHAI, 2001)

® EXTERIOR SURFACE TEMPERATURE REDUCTION THROUGH
EVAPORATION PROCESS (VUTTISUWAN, LERTLUX, 2001)

Concept of evaluation school performance is considered:

® A METHOD TO DEVELOP AN ENVELOPE INDEX FOR ENERGY
EFFICIENCY BUILDING. (LOHASUWAN,SUTEEWAN, 2001)

® COMPARATIVE SOLUTION TO ACHIEVE THERMAL COMFORT IN
NON-AIR CONDITIONED CLASSROOM (MUSIKALUCK, ROUJIYA.
2001)

® THE EMERGY INDEX OF BUILDINGS AND BUILDING MATERIALS
DURING CONSTRUCTION AND DEMOLITION (WANKANAPON,
PIMONMART. 2001)

® AN APPROACH TO FORMULATE ACOUSTIC EVALUATION INDEX
IN PRIMARY SCHOOL (SOULIVONG, CHANSONE, 2001)
PASSIVE DESIGN FOR SCHOOL IN NORTHEASTERN REGION
(PUTTHACO, NARAKORN, 2001) is the design of school which integrated, analyzed and
optimized all .natural .factors ,and- techniques-to create appropriate school for better

learning environment.
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AT = AANBANANNEINannsueniuntell (@aAnnnLgwlas)
CLTD = ANANLANANNNNTENNANNEWARLWN  (Cooling Load

Temperature Difference (84 mWWLiuVLEIﬁ))
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%
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Figure 11 shows typical plywoods, blockboard, laminboard and chipboard,
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DATA OF BAMBOO PLYWOOD

BAMBOO PLYWOOD SPECIFICATION

TESTED BY FACULTY OF ENGINEERING CHIANGMAI UNIVERSITY THAILAND
DATES: SEPTEMBER 4" |, 1979

TYPE DENSITY MOISTURE ABSORBTION (%) SWELLING (%) SURFACE BENDIN
(KG/ICUM) CONTENT 2HOURS 24HOURS WIDTH LENGTH THICK ABSORBTION G
(%) NESS (2HOURS) (KG/2m
m)
BAMBOO 495 11.6 9.1 21.8 0.4 0.8 4.9 6.6 6.75
PLYWOOD
ALLOWABL  500-  9-15 <40 <80 <5 <5 <12 <9 1
E VALUE
800
y |
TESTED BY DR.BUNCHA SUPRINATONK
TECHNICIAN JREARN PRASONG

HEAD PF DEPARTMENT DR. JADSADA KSAMSAD
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2.10 mMsnanauuaImsIaa lddulan1ed1991@ (Building Insulation from Agriculture
Materials)
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110158 LW 2 Whsdnntlsznudaslsddnaoumnmm 12,5 mwuiwas whsuieudude
ngzANe 1AA1 K= 0.5
dauAuNINIet9 = 12.5-0.25-0.25
1#F1 R=9.6
UWNUAT U= 1/Rt = 1/0.25+0.68+9.6+0.31+0.31
1% U =009 R=11.15

1.2089 LW 3 nudunaulsznunlslsian
fansaunTieunanmidn douiiludiailden 70 %
fouilitain98nA 30 %
FavhAsAnuen douiidliilden K = 0.80 douiliilugesdneernid = 1.5 19
7N U = 1/Rt = 1/ 0.25+0.68+0.31+0.31+4.25+0.87
1% U =0149 R=6.67

L%

0. wiansipumdeaudaunanmvan
'|§A7 K= 2.5 ( Stein, B..and Raynolds, 1992) f4ii
fipnamuLL 80 Ueua/gnuirninm
fouTiiludounanvdn 12.25/2.5 = 4.9 i
R=Xk=4.9/25=1.96

ARTIN U= 1/1.96+0.25+0.68+0.31

1A U=0312 R=3.2
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R =5/3.5=1.428

U = 1/1.428+0.25+0.68

U =042 R=2.38
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