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Abstract - The energy loss can be divided into the loss caused by heat transfer and the loss caused by air
flow. Heat transfer is the loss resulting from the heat transmittance of external wall, roof, and floor, and represents
one of the most vulnerable elements of existing buildings. To prevent such loss, it is necessary to increase
the mean heat transmittance of entire external wall, including the window, to a level above the standard regional
value and ensure the air-tightness of window. The old buildings have the structure which is prone to the loss
of greater air flow due to the air infiltration through the exit/entrance door upward along the stairway by the
stack effect and simultaneous suction of air from each floor, and becomes even vulnerable to the loss of heat
insulation for each floor, although the external wall and windows are the most vulnerable parts. The improvement
plans for each floor need to be submitted in tandem with the diagnosis of whole building, regarding the diagnosis
plan and energy improvement measures based on the survey of site, rather than adhering to the misconception
that the replacement of window alone will result in energy-savings.

Key words : Existing buildings, energy loss, heat transfer, air flow, mean heat transmittance, stack effect, whole
building, energy diagnosis, energy improvement plan
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Table 1. Current status of major equipment
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Equipment Quantity Purpose Volume Remarks
Boiler 1 F27) 7E 800 kg/h TEA7R
1 g 240 USRT TET
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1 P 400 USRT
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Fig. 1.

Analysis of monthly energy consumption

Fig. 3. View of external wall of building
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Fig. 2. Analysis of monthly energy bill

Fig. 4. View of the window installation
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Fig. 5. Thermal imaging analysis of frontal wall part
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Fig. 6. Thermal imaging analysis of frontal entrance/exit
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Fig. 8. Air infiltration measurement and temperature
distribution of wall
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Table 2. Annual energy demand and consumption
(Unit: kWh/m?)
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Table 3. Energy efficiency rating certification grade
standards for office buildings
(Unit: kWh/m?)
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Fig. 9. Monthly energy consumption for cooling and
heating
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Table 4. Plan based on the improvement method =PV 150,712,0159°f 7141, % /\]P‘ggﬂo]/\:]
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Table 5. Plan 1 installation cost
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Fig. 13. View before the installation of solar control

system
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Fig. 15. Ordinary double glazing window before the
improvement

Table 10. Analysis of primary energy consumption per

year
(Unit: kWh/mZ)
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Fig. 16. View of window and external wall after
improvement

4. 4 =

Ang 1as A5E29] Hsh= Aldle] a4
ot} o)A 279] e Ao A= FR3A
T A5 vlenk Hom Feglo] ouxAEs
MRS Q= AFEA 3ol Hojof 3t Aot 7
S7F 7idell gk REa VS S Alds
3 A|lmAlege] oju)i= 3] ofg]g Flo|th

AL ZAPAT R A whe} dijl 1901 1714



Table 11. Plan 3 installation cost
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