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ABSTRACT

KEYWORD

Purpose: Old buildings over 30 years accounted for about 38% of buildings in Korea, and of 2019. and it is
important to improve the performance of old small buildings for 2050 carbon neutrality in the future. However, there
is a lack of remodeling guides based on energy performance of old buildings. This study aims to collect basic data
on standard remodeling guides for energy reduction. Method: The problems of old buildings were identified for 12
non-residential buildings that are more than 30 years old located in the original downtown of Jeonju. Thermal
imaging camera measurement, window performance measurement, airtightness test, and field investigation were
conducted. Among them, two places that are widely distributed that were classified by structure were selected. Two
remodeling design methods were proposed to reinforce vulnerable areas. The degree of improvement in energy
efficiency compared to the present was analyzed by performing energy analysis accordingly. Result: The proposed
remodeling design method was applied. In both buildings, the heating energy requirement has decreased by more
than 80% compared to the present. This study will be basic information for preparing a standard remodeling guide
for improving the energy efficiency of old buildings in the future.
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Fig. 2. Performance measurement and a field survey of window
system
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Table 2. Building overview

Category A B
Site image
. Reinforced concrete Timber frame
Construction
structure structure
Year of 1991 1934
construction
Number of floors Bl/ 4F 2F
Building area 181.85m’ 67.65m'
Total floor area 865.48m° 135.30m’

Table 3. Result of blower door test
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Table 4. The design method of remodeling (Roof and wall)

Category The design method

Crushed stone ——
Nonwoven
Drain board —
‘Weather resistive barrier material
XPS
Corner Reinforced materiald

A
AN Stucco
I Waterproof sheet
XPS
Weater e e
i EPS/ Mineral wool —
L Nonwoven R — "
" L7 Crushed stone Glass fiber mesh ———|
N Coping Stuceo -
Tile/ Shingle —
OSB/ Timber —
Air vent space |
External window sill —
Stud + Glass wool 32K —
Stud + Glass wool 24K —
B

Tile/ Siding ———
Air vent space
Waterproofing Sheet
Stud + Glass wool 32K

OSB/ Timber ———

Stud + Glass wool 24K ————

Smart vapour retarder

Interstital space ———

Gypsum board —————

Glass wool
[N OSB/ Timber
IWIN Tile/ Siding
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Table 5. The design method of remodeling (Window)

Category The design method

I~ Interior finishing material

EEEE Stucco —— Water vapour barrier tape
EPS/ Mineral wool

B Water vapour barrier tape

I Weather resistive barrier tape

I Flexible urethane foam
| Weather resistive barrier

D
L Rain drip guard

Flexible urethane foam
I External window sill

Lintel or external window sill

Existing Walls

A —— Mortar
EPS/ Mincral wool
Mortar
Glass fiber mesh
= Stucco
SR
The top of window Below the window sill
T~
Interior finishing material |
Water vapour barrier tape ———|
Flexible urcthane foam
Weather resistive barrier tape Glass wool
Rain drip guard - NN OSB/ Timber
WE Tile/ Siding
Lintel or external window sill g ericr tope
N Weather resistive barrier tape
Tile/ Siding Flexible foams
Air vent space M External window sill
Waterproofing Shect
Stud + Glass wool 32K ———| B
B OSB/ Timber ———
Stud + Glass wool 24K ———|
Smart vapor retarder ———|

Gypsum board ————

Below the Window sill

The top of window

Attaching the frame

“The edge of
insulation material

Fig. 6. Airtightness material
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