
  

  
Abstract—Carvings in forms of openings, roof ends and walls 

have been incorporated as aesthetic and climatic element in the 
Malay traditional buildings. Determining the ratio of solids and 
voids on carvings elements is seen as an essential step to gain 
insight on the performance of carvings as a shading devices to 
control  sunlight and air flow. The research objectives are to 
inventory and digitize the carvings to determine the ratio of 
solid and voids, and predict their performances. The carvings 
sampled from all states in Peninsular Malaysia are digitized 
using AutoCAd to determine the area of solid and void. The 
ratio of solid and voids ranges from 1:1 to 99:1 and the most 
common ratio are 3:2. The ratio study is a preliminary findings 
towards a detail study on the daylight and ventilation control in 
the traditional houses. 
 

Index Terms—Carvings, climatic performance, ratio, solid 
and void. 
 

I. INTRODUCTION 
Carvings has been incorporated in the Malay traditional 

buildings in forms of opening designs on windows and doors, 
roof ends and walls. It is an identity of the Malay culture and 
has been assimilated to the traditional or vernacular buildings 
as to increase aesthetical values to the architecture. On the 
other hand, the inclusion of carvings has also supported the 
idea that The Malay traditional house design is a 
manifestation of designing with the local climate [1]-[4]. The 
houses are designed with strategies and sunshading devices 
to handle and take advantage of the climate conditions. The 
open plan interiors with high ceiling and roof are enhanced 
with perforated panels that facilitates ventilation and 
daylighting into the interiors. The perforated panels or 
carvings are cut out (ukiran tebuk tembus) panels that are 
normally used on gables or tebar layar and partition panels 
(on top of windows, doors and walls or lubang angin). The 
carvings environmentally functioned to create a liveable and 
comfortable spaces within the traditional houses through 
allowances of daylighting penetration and ventilation [5]. 

Carvings are interpretations of the carvers (pengukir) from 
elements from the surrounding environment. It is reflected in 
the names given to the carving motifs; itik pulang petang, 
kepala cicak, tampok manggis, bunga tanjung (Mimusops 
elengi), bunga cempaka (Michelia champaka), bunga tikam 
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seladang (Vallaris glabra), ketumbit, bunga teratai 
(Nelumbium nucifera) and ketam guri and etc. The names of 
the listed motifs are associated to animals and flowers which 
suggest the inspirations source of the carvers. These motifs 
has been used in decorative panels (e.g. as part of the opening 
designs on windows and doors), roof ends and walls [6]. 
Noor Hanita et al. [2] and [7] have theoretically discussed the 
effectiveness of the Malay vernacular design strategies in 
response to the climate. Nevertheless, its incorporation and 
effectiveness have never been tested. Has the inclusion of the 
design responded to aesthetics or climatic needs; or both?  

Determining the ratio of solids and voids carvings is a 
preliminary study to gain insights on the performance of the 
shading devices. This degree of effectiveness of the sun 
shading devices can be determined by testing the proportions 
and geometry of the elements employed. The performance of 
the sun shading devices in allowing the penetration of 
daylight to the interior areas will affect the thermal comfort, 
daylighting and ventilation inside the houses. This study is 
providing a new platform for exploration, experimentation 
and discussion of carvings that commonly covers typology, 
configuration and theories [2], [4]-[6], [8], [9]. 

 

II. AIMS AND OBJECTIVES 
The research aims to determine the ratio of solid and voids 

in the carvings of the sunshading devices to predict and test 
their effectiveness. The research objectives are to inventory 
various types of carvings applications in the traditional 
buildings, categorize them into typologies, digitize them to 
determine the ratio of solid and voids and finally predict their 
performances through the ratio attained. It is expected that 
the experiments on the sun shading devices will substantiate 
the theories that the sun shading devices are effective 
methods to ameliorate and control the climate. 

 

III. METHODOLOGY 
The research starts with inventory phase through primary 

(from site visits) and secondary data (from KALAM and 
research papers) collection which covered samples from all 
states in Peninsular Malaysia. A total of 159 carvings units of 
the sunshading devices are digitized and catalogued. The 
carvings are digitized using AutoCAD to determine the ratio 
of solid and voids. The result of ratio calculation are 
compared between the different sun shading elements in 
buildings to predict the performance of the sunshading 
devices in allowing daylight and air penetration into the 
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buildings. 
The sunshading devices are categorized into three types of 

carving elements; roof ends, openings and wall panels (Fig 1). 
The categorization are generalized to the three different 
components that has the maximum effect on sunshading as 
oppose to looking at the design configurations of these 
carved panels for technical and aesthetical appreciation. 
Zumahiran and Ismail has categorized the carving panels into 
12 types in their discussion on configuration and layout 
pattern of carvings focusing on the east coast region of 
Peninsula Malaysia [8]. On the other hand this study 
discusses the three mentioned categories with samples 
retrieved from randomly selected carvings from the states in 
Peninsular Malaysia.  

Roof Ends are the carved fascia boards that overhangs 
beyond the walls; Wall Panels are the horizontal panels that 
span along the top of the walls (located just below the roof) 
and the carvings above the windows are categorized as 
Openings. The roof end is the first stage of filtration before 
the daylight reaches the walls where the wall panels and 
openings are positioned.  

 

 
Fig. 1. Three types of carvings elements. 

 

IV. RESULTS AND ANALYSIS 
All carvings are digitized using AutoCAD and the area 

calculation of solids and voids are determined for each 
carving unit before the ratio are computed. Fig. 2, Fig. 3 and 
Fig. 4 shows the example of the digitized carving units for all 
three types of shading devices.  

 

JH(003).RE(1/2)

JH(003).RE(2/2)

0 100mm 200mm 300mm 400mm

0 100mm 200mm 300mm 400mm

 
Fig. 2. Digitize sample of  carved roof end. 

PR(011).OP(1/1)
0 100mm 200mm 300mm 400mm

PR(010).OP(1/1)
0 100mm 200mm 300mm 400mm

 
Fig. 3. Digitize sample of carved opening. 

 

0 100mm 200mm 300mm 400mm

MK(001).WP(3/4)

0 100mm 200mm 300mm 400mm

MK(001).WP(4/4)

 
Fig. 4. Digitize sample of  carved wall panel. 

 
Fig. 5. The filteration of daylight to the interior space in a Malay traditional 

house. 
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As mentioned earlier the carving panels are propagated as 
the devices that are incorporated to facilitate daylighting and 
ventilation to the interior spaces. The cut out technique 
enhance the filteration of daylight and allow for ventilation 
into the interior spaces. Fig. 5 illustrates the filteration of 
daylight to the interior space in a Malay traditional house. 
The filteration results to reduction of glare from direct 
sunlight but offers lighting into the interior space. As fixed 
panels, the carving units offers ventilation to the interior 
spaces at all times. Fig. 6 shows the digitized carvings for 
openings shown in Fig. 5. 

 

PR(008).OP(1/1)
0 100mm 200mm 300mm 400mm

 
Fig. 6. The Digitized representation of the carvings in Fig. 5 of 3:2 ratio of 

solid and voids. 
 
The results of ratio in all types are depicted in the Fig. 7. In 

all carving units, the ratio of solids are more than the voids. 
This is understood as the carving units are solid panels carved 
in ukiran tebuk  (cut out carvings). The area calculated for the 
solid and void are converted into percentages. The ratio of 
solid and voids ranges from a maximum of 1:1 to 99:1 (Table 
I) in the inventoried units and the most common ratio of solid 
and void in the inventoried samples are 3:2 (Fig. 8). 

 

 
Fig. 7. Ratio of solid and void of the carving units. 

 
TABLE I: THE MAXIMUM AND MINIMUM RATIO OF SOLID AND VOID IN 

SELECTED SAMPLES  
 Roof ends Openings Wall panels 
 solid void solid void solid void 
Min 19 1 19 1 9 1 
 

PR(007).RE(1/1)
0 100mm 200mm 300mm 400mm

 PR(032).OP(2/3)
0 100mm 200mm 300mm 400mm

 PR(009).WP(1/5)
0 100mm 200mm 300mm 400mm

Max 1 3 1 1 1 1 
 

PR(018).RE(1/1)
0 100mm 200mm 300mm 400mm

 PR(031).OP(5/8)
0 100m m 200mm 300mm 40 0mm

 PS(002).WP(1/6)
0 100mm 200mm 300mm 400mm

MK(005).OP(3/4)
0 100mm 200mm 300mm 400mm

 
Fig. 8. An example of carving unit of the most common ratio of 2:3. 

 

V. CONCLUSION 
Determining the ratio of solids and voids of carvings 

provided the preliminary data to further study the 
performance of the shading devices. The different ratio of 
solids and voids in the carving units suggested different 
allowances or admittance of daylight and ventilation into the 
interior of the traditional buildings. The maximum ratio 
allows for maximum admittance that in turn will effect the 
thermal comfort and daylighting conditions of the interior 
spaces.  Empirical studies by field study or computer 
simulations can verify the quantity of admittance and the 
effect of the penetration to the interior spaces. Although the 
determination of ratio in this paper is a preliminary study, it is 
unquestionably an essential phase and basis for the further 
empirical studies. In addition, the ratio of solid and void is a 
new findings to the traditions of carvings that have been 
produced from aesthetic appreciation and creative instincts of 
the carvers (pengukir). 
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