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PIMONMART WANKANAPON: THE EMERGY INDEX.OF BUILDING AND BUILDING MATERIALS DURING
CONSTRUCTION AND DEMOLITION. THESIS ADVISOR: ASSISTANT PROFESSOR DR. VORASUN

BURANAKARN, 242 pp. ISBN 974-17-0629-4.

This thesis is a part of group research of non-airconditioned elementary school design  the northeastern part
of Thailand as a main theme. Nowadays, energy consumption building is usually considered only the energy from
fossil fuel, but energy used during production process, transportation, etc. are still required. The energy during these
phases is called “Embodied Energy”. Emergy Analysis Technique is used in this thesis which is the amount of energy
required to make something expressed in units of the same form of energy, called Solar Emergy. The objectives are to
evaluate and compare Emergy and Embath of buildings and create Emergy and environmental Indices as a tool to help
determining the Emergy saving and the environment benefits of buildings and building materials during construction

and demolition.

The method was to collect and analyze data inputs of cost and quantity from bill of quantity; BOQ of buildings;
residences, schools, offices and hospitals for construction and 2 types of structure, half-timber and concrete structure
for demolition. The total case studies in Thailand have been made to 26 buildings. A consideration also made to
evaluate materials during construction and demolition each building. This study examines all factors, which are
Emergy, masses and cost and resource data to create Emergy index and environmental index as well. this part,

Thailand Emergy and resource data was collected to produce Thailand Emergy to Money Ratio (Embaht) addition.

The results illustrated that during construction, the Emergy index of residential building range from 25.61-71.92

E+14 sej/lsq.m. (average 47.08 E+14 sej/sq.m.) with 10,292-16,017 Embaht/sq.m. (average 12,327 Embaht/sq.m.).
The emergy index range from 23.57-376.25 E+14 sej/sq.m. (average 88.84 E+14 sej/sq.m.) with 9,208-153,248
Embaht/sq.m. (average 35,773 Embaht/sq.m.) schools. Offices about 31.40-65.16 E+14 sej/sq.m. (average 42.72
E+14 sej/sq.m.) with 11,701-19,015 Embaht/sq.m. (average 14,998 Embaht/sq.m.). Hospitals index is 32.60-157.02
E+14 sej/sq.m. (average 85.08 E+14 sej/sq.m.) with 13,873-61,347 Embaht/sq.m. (average 28,744 Embaht/sq.m.).
demolition stage, the emergy values are 3.21-35.77 E+14 se/sq.m. (average 20.18 E+14 sej/sq.m.) with 1,331-

15,221 Embaht/sq.m. (average 8,573 Embaht/sq.m.).

Four influence factors effecting emergy values as: structure, decoration, building system and labor, structure is

the major factors residential buildings, schools and office buildings. Decoration is a major factor in hospital buildings.
demolition stage, structure is also the main factors. demolition stage, Emergy value of Half-timber structure
buildings has the same as 7 years of energy consumption. Whereas Emergy value of concrete structure building has
the same as 19-30 years of energy consumption. Therefore, the building materials should be used a small amount as
possible, especially the high transformity materials. Eventually, the environmental index suggested that using more
renewable than non-renewable resource would be appropriate to the environment and the world resource. The building

usable life is depend on materials, the more non-renewable resource, the longer life the materials should be use.
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RELATED RESEARCH OF NON-AIR CONDITIONED ELEMENTARY SCHOOL

DESIGN PROJECT 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 1 CASE STUDY : NON-AIR CONDITIONED STUDY ROOM
NORTHEASTERN REGION 1THAILAND (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
FOR INCREASING 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:

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

+ EXTERIOR SURFACE TEMPERATURE REDUCTION THROUGH

EVAPOLATION PROCESS (VUTTISUWAN, LERTLUX, 2001)

Concept of evaluation school performance is considered:

* A METHOD TO DEVELOP AN ENVELOPE INDEX FOR ENERGY EFFICIENCY
BUILDING. (LOHASUWAN SUTEEWAN12001)

 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 &nd techniques to create appropriate school for better learning

environment.
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