ISSN 2673-0456 (Online)

WNUAUNAEY : MsAATIERNsAanIeidaysyuriaTsnisaiianiruguusitnga
Wood Fire Kiln, Dan Kwian: An Analysis of the Wisdom Heritage of How to
Build a Wood Fire Kiln in the Mun River Basin

unatiud Uad" awd et
Nopanan Balisee! Suchat Thotong'

Received: 28/07/2023
Revised: 28/11/2023
Accepted: 29/11/2023

UNAnRgD

nsAinwdes wnilusuinieu : vsanmagiidyynedssdufumuisguuitiya $iguszasdiile
1) Anvinadnvazeiedostufuslunguiiegianiluresmadaunariinnsiaudnvasifnnuaenados
AumduaunIgy 2) Lﬁaﬁﬂ‘wmmfwnagﬁ{]zyaujﬂuﬂizmumia%qmﬂu@hum%u‘luaﬁmLLasLm?\Iumum’iauﬁ
an futuuay 3) wiedunsizimarundululdvesguuuunazamudnvasusanmagitygniiduseds usanma
afitganiisudeddildvonntudinioulueAnuasnflusunioufignitmudu (Fagiu) Tneg@nuld3s
nsfnwnaenas nslduuudunvaiiasuuudanalunisasiiul ievhnafuteyaudrusaniudesei
fheuuAnLanguiiieITes

an1sAnw Uit 1) andnsasnneiosduduslunguiegamiuresniaday daudnuouy
neammuszuunsidnulasnugudnvasssanfiiauaenadestulilusiunioy Ao undaunngy
withasasw 2) ssanmagiiygrvesnssurunsadamituinunisulusfauasinnituduneufignimuty
Annnnsaitideiiyg fidaudsraunsigmanaunauuasUssgndfuesdanuilugadagiu a vazduile
PaUlANIRAILABINITLAZINLNZANADINT INUAY 3) Qmé’ﬂwmxmmﬂmqqﬁﬂiyzmﬁ%’uﬁmiﬁ‘umLm?\lu(ﬂ'mm‘iau
Tuefnuazimiluduinsufignimundulsznaulude ssdaruivnsaningints Fulasaasne funiseenuuy
sutagemans ssvuiauazdndiu msdansnivied dauusanmegidagidudeslilddeduny fo nszuiuns
wFlusuAEY szuunaiuanseuvem uazaveniililunisieans Wus

P a

AdAey: nuundey usanneiidayainisasianiity guuaiiy
Abstract
Study on the wood fire Kiln, Dan Kwian: An Analysis of the Wisdom Heritage of How to Build a

wood fire Kiln in the Mun River Basin The objectives of the study are as follows: 1) To study the
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characteristics of pottery kilns in the sample group of the Northeastern region and analyze the features
that correlate with the Dan Kwian Kiln. 2) To explore the intangible cultural heritage in the process of
constructing traditional Dan Kwian Kilns in the past and the development of contemporary Dan Kwian
Kilns. And 3) To synthesize and identify tangible and intangible aspects of the cultural heritage that can
be observed, as well as those that cannot be directly perceived, of both historical and developed Dan
Kwian Kilns. The researcher utilized qualitative research methods, including interviews and on-site
observations, to collect data. The collected information was then analyzed using relevant theories and
concepts.

The findings of the study are as follows. 1) The physical characteristics of the pottery kilns in the
sample group from the Northeastern region exhibited similarities in terms of operational systems.
Additionally, certain features of these kilns were found to be in line with the Dan Kwian Kiln, specifically,
the kilns situated in the Mun River Valley. 2) The intangible cultural heritage of the traditional Dan Kwian
Kiln and the developed Dan Kwian Kiln resulted from the integration and application of knowledge and
experiences from the past to meet the demands and suitability of contemporary lifestyles. And 3) The
tangible and intangible aspects of the cultural heritage that can be observed in both historical and
developed Dan Kwian Kilns encompass knowledge from interdisciplinary fields, such as structural
engineering, design, material science, scale and proportion, landscape management, among others.
However, there are certain intangible aspects of the cultural heritage that cannot be directly perceived,
such as the kiln firing process, the system of hot air circulation within the kiln, and the language used in

communication.

Keywords: Wood fire kiln Dan Kwian, Intellectual heritage of building a wood fire kilns, Mun River Basin
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Figure 1 Satellite Image of the Mun River Basin, Thailand Source.

a1: GISTDA (2017)
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Figure 5 Comparison of Characteristics between Wood fired Kilns Songkhram and Wood fire Kilns Dan Kwian.
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@ Soil surface level

2 kiln opening

3 Firebox or combustion chamber

4) Base Face

% Structural Support Shaft
I ()

i G

Dan Kwian (pit kiln)

- Wood fire Kiln

6 Apex or Wall of the Furnace Roof
) Kiln floor

Kiln Outlet
Exterior Roof of the Kiln, Inspired by Termite Mound Shape

© 0 N ©

5UN 8 lassahaailusunieulusdn (w1yn)

Figure 8 Structure of Traditional wood fire Kiln Dan Kwian (pit Kiln).

The use of raw clay bricks for building kilns affects the development

of kiln designs that can control the shape of the kiln structure and

the thickness of the kiln walls, both internally and externally.

JUN 9 lassaframnitusundsuguuuln
Figure 9 Structure of Modern wood fire Kiln Dan Kwian Source.

fian: fFauasan Katz (1989)
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Figure 10 Products Inside the Kiln Consistent with Kiln Size Specifications.
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Q Building an adobe clay wall around the kiln serves to reinforce the structure on the sides of the
kiln, preventing the kiln from collapsing due to the impact during high-temperature firing. This

reinforcement is crucial during the cooling phase, as the kiln walls may expand and contract with

temperature variations.
@ Determining the curvature of the kiln walls and roof involves applying principles of structural

engineering related to arcs or curvature to shape the adobe clay bricks. This process ensures that

the kiln structure follows the desired form based on the structural design.
G Topping layer refers to the final layer of adobe clay bricks that is used to cover the inner layers of

the kiln walls. Its width and curvature are designed to exert pressure, addressing issues related to

the expansion of the arched structure. This topping layer usually consists of 1-2 layers.

JUN 11 n13ainlasiadunHLas NdonARoseNITAMUATLIAA N
Figure 11 Construction of the Furnace Structure and its Compliance with the Kiln Size Specification.

fan: FauUasan Katz (1989)
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Cracked area." It refers to the region where cracks occur due to the impact of high

temperature firing causing expansion of the kiln walls, and subsequent contraction

as the temperature decreases.
Deterioration according to the properties of the material used in kiln construction.

@ The problem of deterioration at the kiln opening due to exposure to fire and

impact during the firing process.
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Figure 12 The image shows points of deterioration in the kiln due to usage.

fan: Fauasan Katz (1989)
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' el . . 5 ) The kiln floor plays a crucial role in creating an
~The arrow indicates the direction of the hot air circulation efficient heat flow system inside the kiln, aiding
system inside the kiln. in directing the flow of heat within the kiln.

1 ) The kiln opening is crucial for fuel containment and regulating 6) The connection point between the kiln end and

the inflow of oxygen to establish the combustion system. Hhueskibn RRCeR St imeakEtat A

tempering the heat within the kiln, reducing the

2 | The firebox or combustion chamber is an area where heat i
rapid outflow of heat.

energy is accumulated to be distributed inside the kiln. 7)The kiln outlet is the point where heat is

3 The kiln roof or kiln arch is a crucial part that helps to contain released from inside the kiln to the outside,

the flow path of heat inside the kiln, especially at the top. creating a system for the flow of heat.

4 The arrangementand placement of the pieces, as well as the pieces themselves, are crucial components in

accumulating heat within the kiln and measuring the energy loss system within the kiln.
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Figure 15 Hot Air Circulation System Inside the wood fire Kiln Dan Kwian.

The chart illustrates the proportion of clay usage in constructing the Wood fire Kiln Dan Kwian.
9,000

8,000 - —

7,000 9

6,000 - L

5,000

4,000 - @

3,000 - L&

The number of bricks (blocks)

2,000 - o

1,000 -

0 Il 1 Il 1 1 1 1 1 Il 1 ! 1 ! !

0 1 2 3 4 5 6 7 8 9 100 11 12 13 14 15
The size of the kiln (in inches)

5UN 16 wuniiuansdnsdiunislidglunsaianitusuniou

Figure 16 Diagram Showing the Proportion of Brick Usage in the Construction of wood fire Kiln Dan Kwian.
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Table 1 Symbols and Their Meanings Used in the Kiln Firing Process at Wood fire kiln, Dan Kwian and Their

Meanings.

Symbolic Language

Meaning

Loading into the Kiln

Placing moulded pieces into the Wood fire kiln, Dan Kwian, leaving them for 1 - 2

weeks for the pieces to dry thoroughly before firing.

Fire Pit/Kiln Pit

Using large-sized fire pits at the kiln's mouth to introduce heat into the kiln,
expelling moisture from both the moulded pieces and the kiln. This process takes

approximately 24 hours.

Gradual Firing

Gradually raising the temperature inside the kiln by slowly moving the fire level
closer to the kiln's mouth and reinforcing with medium-sized fire. This process

takes 12 hours.

Sealing the Kiln

Completely sealing the kiln's mouth using medium or small-sized fire. This step

takes 7 - 8 hours, maintaining a temperature of 700 - 800 degrees Celsjus.

Sorting or Poking the

Fire

Sorting or poking the fire using medium-sized fire to increase the temperature or
accelerate the firing process. This involves introducing medium-sized fire into the

kiln mouth, maintaining a temperature of 900 - 1,100 degrees Celsius.

Venting or Cooling the
Kiln

Gradually increasing the temperature using medium and small-sized fire to
achieve a constant and prolonged temperature, allowing the pieces to mature

slowly. This step takes approximately 1 hour.

Large-sized Firewood

Hardwood used for creating fire pits or heating the kiln. It can burn for a long

time.

Small-sized Fire

The step for maximizing the temperature, using small-sized fire introduced into
the kiln mouth, reaching temperatures of 1,200 - 1,250 degrees Celsius. This

process takes 1 - 5 hours.

Kiln Check Checking the maturity of the pieces inside the kiln by observing the fire from the
kiln's opening to see if there is no black smoke along with flame.
Kiln Sealing Using medium or small-sized firewood to seal the openings around the kiln
mouth during the sealing step.
Fire Hearth The combustion area from the kiln mouth to the kiln hearth for placing moulded
pieces.
Kiln Base The area following the fire hearth, resembling a step ladder.

Charcoal Ignition

Using ignited charcoal to introduce heat to the kiln base, indicating readiness for

the sealing step.

Firing/Coking Using long pieces of firewood to insert under the coking pile, lifting it to reduce
clogging of the heat system due to ash accumulation at the kiln's mouth or fire
hearth, facilitating the complete flow of heat within the kiln.

Fire Bite The point where the fire is intense, causing bricks to become porous and crack

due to the high temperature during the firing process.
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