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Field Survey of Insulation Performance Analysis in Rural Houses
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ABSTRACT

Dwelling environments that can help elderly farmers to live more safely, independently,
and conveniently are becoming more and more important. Many rural houses are built without
any particular architectural or energy—related criteria, so most of them have poor insulation.
The construction technology used is also not precise, which increases the loads for heating
and cooling, Therefore, rural houses need to be improved. Also, there is more and more
need for plans to realize eco—friendly dwellings, so the principle of nature—oriented plans
related to the direction, insulation, or landscaping of a house is being emphasized. Insulation
is one of the most effective ways to save energy for heating and cooling. This preliminary
study to improve the insulation of rural houses examined three regions in South Korea: the
central region, the southern region, and the Jeju Island. A field investigation was conducted
on a total of 18 houses, including six from each town in the selected regions. The information
was used to figure out the current status of rural houses and the characteristics of the buildings.
The main living spaces are the living room for the central region and the main room in the
southern region and Jeju Island. The southern regions are plane shapes surrounded by rooms,
and all ventilation is accomplished by windows. The studied houses were mostly masonry
structures with slate rooftops. Additions and improvements included room expansions and
bathroom interior installations.
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Table 1. Area types in building energy—saving design criteria

Seoul, Incheon, Gyeonggi—do, Gangwon—do(Gangneung, Donghae, Sokcho, Samcheok,

Central
en' e Goseong, Yangyang is excluded), Chung—cheong bukdo(Yeongdong is excluded),
region
8 Chung—cheong namdo(Cheonan), Gyeongsangbuk—do(Cheongsong)
Busan, Daegu, Gwangju, Daejeon, Ulsan, Gangwon—do(Gangneung, Donghae, Sokcho,
Southern Samcheok, Goseong, Yangyang), Chung—cheong bukdo(Yeongdong), Chung—cheong
region namdo(Cheonan is excluded), Jeollabuk—do, Jeollanam—do,

Gyeongsangbuk—do(Cheongsong is excluded), Gyeongsangnam—do, Sejong

Jeju region  Jeju
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Table 2. Housing survey results from Pyeongtaek
Region P-1 pP-2 pP-3 P-4 P-5 P-6
Residency 30 30 38 30 23 70
Resident Means of Field farmi X Rice Rice Rice Rice
livelihood [eid farming farming farming farming farming
New construction 1978 1978 2001 2007 1992 2001
year
Area 64 83 146 160 153 140
g Lightweight  Lightweight Lightweight
Buildin,
8 Structure steel steel Masonry RC steel RC
. i structure .
construction  construction construction
Asphal
Roof Zinc sheet Zinc sheet Slab Cement tile Slab °P o
shingle
Repair (¢] O X X X X
@ 31 33 34 - 23 -
o @ 28 29 26 24 22 25
t
! ©) 29(30) 33(47) 27(39) 27(26) 29(38) 25331
@ 30 32 29 24 24 24
Temperature
® 27 28 27 24 27 26
I ® 28 28 27 24 28 26
" @ 28 28 27 23 27 26
28 28 27 25 27 26

P-1: Pyeongtaek Poseungwonjung five road 40, P—2: Pyeongtaek Poseungwonjung five road 41
P-3: Pyeongtaek Poseungwonjung five road 38, P—4: Pyeongtaek Poseungwonjung five road 30-9

P-5: Pyeongtaek Poseungwonjung road 56,

P-6: Pyeongtaek Poseungwonjung five road 61
®: roof, @: eaves, @: wall, @: yard / ®: room, ®: 1

iving room, @: kitchen, ®: entrance



Table 3. Housing survey results from Hadong

Region H-1 H-2 H-3 H-4 H-5 H-6
Residency 40 70 50 70 70 10
Resident Eii?;ijdf X Rice farming  Daily job  Rice farming X Rice farming
New
construction 1997 1980 1983 1945 1945 2009
year
Building Area 57 75 101 27 27 80
Structure Masonry Masonry Masonry Wooden Wooden Masonry
structure structure structure structure structure structure
Roof Slate Slate Slate Slate Slate Slab
Repair X (@] X O O X
@ - 31 - 26 25 20
Out @ 26 28 25 25 25 20
©) 28(31) 29(34) 30(40) 25(26) 25(26) 20(20)
@ 28 30 30 26 25 19
Temperature
® 25 28 26 27 27 24
® 26 28 26 28 27 24
" @ 25 28 26 27 27 24
25 28 26 28 27 24

H-1: Hadong Myeongdeok road 78, H-2: Hadong Myeongdeok road 226-6

H-3: Hadong Myeongdeok road 214-1 ,

H-4: Hadong Myeongdeok road 220

H-5: Hadong Myeongdeok road 50-18, H-6: Hadong Myeongdeok road 257

@: roof, @: eaves, ®: wall,
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Table 4. Housing survey results from Jeju

Region J-1 ]2 J-3 J-4 J-5 J-6
Residency 37 38 7 22 45 35
Resident lli\\//leel?}?cs)o(c)if X Orchard Field farming Field farming Shop X
New
construction 1985 1973 2007 1993 1978 1980
year
Building Area 103 43 115 132 124 104
Structure Masonry Wooden RC Masonry Masonry Wooden
structure structure structure structure structure
Roof Cement tile Slate Slab Cement tile Slate Slate
Repair O (@] O O X X
) 22 23 24 22 25 30
©) 23 24 24 22 25 26
Out ® 22(24) 23(24) 23(24) 22(23) 24(26) 27(32)
@ 23 25 23 22 26 30
Temperature
® 24 26 25 26 24 25
n ® 25 26 24 26 25 25
@ 25 25 25 26 24 25
24 26 25 26 26 25

J-1: Jeju Aewol road 68, J-2: Jeju Aewol nine road 29

J=3: Jeju Aewol road 25, J-4: Jeju Aewol seven road 18-6
J=5% Jeju Aewol road 91, J-6: Jeju Aewol seven road 31
@: roof, @: eaves, @: wall, @: yard / ®: room, ®: living room, @: kitchen, ®: entrance
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Table 5. Status of new construction

20003t7kA] B-EEo] 1Az 19400dT) 232 1970~80
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New construction Central region Southern region Jeju region Total

year (Pyeongtaek) (Hadong) (Jeju)

1940 - 2 - 2
1970 2 - 2 4
1980 - 2 2 4
1990 1 1 1 3
2000 1 1 5
Total 6 6 6 18
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Fig. 2. The temperature difference between the
inside and outside of houses built in 1940s
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Table 6. 1945 housing temperature survey
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New

House  construction ~ Roof Eaves Wall u\lizlie Yard Room Living Kitchen Entrance
year
H-4 1945 26 25 25 26 26 27 28 27 28
H-5 1945 25 25 25 26 25 27 27 27 27

H: Hadong
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Fig. 3. The temperature difference between the
inside and outside of houses built in 1970-80
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Table 7. 1970-80 housing temperature survey
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Fig. 4. The temperature difference between the
inside and outside of houses built in 1990~

2000

L 378 2 FolA TP w5
Az A B2t 16, J-1, J-4, J-57F
201C~25Ce]aL 71 9] Fele- 29C~33C= S8+l

F AR,

New

House construction  Roof Eaves Wall Wall Yard Room Living Kitchen Entrance
surface room

year
P-1 1978 31 28 29 30 30 28 27 28 28
P-2 1978 33 29 33 47 32 28 28 28 28
H-2 1980 31 28 29 34 30 28 28 28 28
H-3 1983 - 25 30 40 30 26 26 26 26
J-1 1985 22 23 22 24 23 24 25 25 24
J-2 1973 23 24 23 24 25 26 26 25 26
J-5 1978 25 25 24 26 26 24 25 24 26
J-6 1980 30 26 27 32 30 25 25 25 25

P: Pyeongtaek, H: Hadong, J: Jeju
Table 8. 1990-2000 housing temperature survey
New ..
House  construction Roof Eaves Wall Wall Yard Room Living Kitchen Entrance
surface room

year
P-3 2001 34 26 27 39 29 27 27 27 27
P-4 2007 - 24 27 26 24 24 24 23 25
p-5 1992 23 2 29 38 24 27 28 27 27
P-6 2001 - 25 25 31 24 26 26 26 26
H-1 1997 - 26 28 31 28 25 26 25 25
H-6 2009 20 20 20 20 19 24 24 24 24
J-3 2007 24 24 23 24 23 26 26 26 26
J-4 1993 22 22 22 23 22 26 26 26 26

P: Pyeongtack, H: Hadong, J: Jeju
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Fig. 5. The temperature difference between the
inside and outside of wooden houses
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Table 9. Status of structure

Fig. 6. The temperature difference between the
inside and outside of masonry houses
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Structure Central region Southern region Jeju r.egion Total
(Pyeongtaek) (Hadong) (Jeju)
Wooden structure - 2 2 4
Masonry structure 1 4 3 8
RC 2 - 1 3
Lightweight steel construction 3 - - 3
Total 6 6 6 18

Table 10. The temperature difference between the inside and outside of wood buildings

House Roof Eaves Wall Wall surface Room Living room
H-4 26 25 25 26 27 28
H-5 25 25 25 26 27 27
J-2 23 24 23 24 26 26
J-6 30 26 27 32 25 25

H: Hadong, J: Jeju
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Fig. 7. The temperature difference between the Fig. 8. The temperature difference between the
inside and outside of RC(reinforced concrete inside and outside of a light weight steel

construction) construction house
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Table 11. The temperature difference between the inside and outside of masonry buildings

House Roof Eaves Wall Wall surface Room Living room
p-3 34 26 27 39 27 27

H-1 - 26 28 31 25 26

H-2 31 28 29 34 28 28

H-3 - 25 30 40 26 26

H-6 20 20 20 20 24 24

J-1 22 23 22 24 24 25

J-4 22 22 22 23 26 26

J-5 25 25 24 26 24 25

P: Pyeongtack, H: Hadong, J: Jeju

Table 12. The temperature difference between the inside and outside of RC buildings

House Roof Eaves Wall Wall surface Room Living room
P-4 - 24 27 26 24 24
P-6 - 25 25 31 26 26
J-3 24 24 23 24 26 26

P: Pyeongtaek, J: Jeju

Table 13. The temperature difference between the inside and outside of lightweight steel construction

buildings
House Roof Eaves Wall Wall surface Room Living room
P-1 31 28 29 30 27 28
P-2 33 29 33 47 28 28
P-5 23 22 29 38 28 27

P: Pyeongtaek
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Table 14. Status of area
Central region Southern region Jeju region
A Total
red (Pyeongtaek) (Hadong) (Jejw) o
=50 m’ - 2 1 3
50-100 m’ 2 3 - 5
100 m'— 4 1 10
total 6 6 18
Table 15. Area of survey house
New
House  construction  Structure Area Yard Room  Living room  Kitchen Entrance
year

H-2 1980 75 30 28 28 28 28

H-3 1983 101 30 26 26 26 26

J-4 1993 132 22 26 26 26 26

H-1 1997 Masonry 57 28 25 26 25 25

P-3 2001 146 29 27 27 27 27

H-6 2009 80 19 24 24 24 24
P: Pyeongtaek, H: Hadong, J: Jeju
FeElo] WL ARl AR 2o Fuo] BE el SiAlakaL QT St H-20} H-37)} 30T
sal ik SASRAL Ui- o] etetes H-271 28C, H=37F

H-2and H-3 H-1and J-4

Fig. 9. The temperature difference between the
inside and outside of an area
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