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Comparison of Insulation Surface Temperature and Energy Loss Based on the Location
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. 1 1 = . Al
HAAL(Seong Eun Kim), £€$(Yong Woo Song), ¥ (Jin Chul Park)
Fogusta A&gsy} WArA, ‘st A&y s

IPh.D. Course, Graduate School, Department of Architectural Engineering, Chung-Ang University, Seoul, 06974, Korea
2Professor, School of Architecture and Building Science, Chung-Ang University, Seoul, 06974, Korea

(Received October 19, 2020, revision received October 29, 2020; Accepted: November 2, 2020)

Abstract In this study, we compared standards for improving the performance of pipes based on their location to better
the energy efficiency of buildings. We performed a simulated comparative analysis by measuring the temperature of
each installed pipe and applying the insulation-thickness standard used at home and abroad. The pipe shaft located
indoors maintained an almost constant temperature, but the pipe installed in an underground parking space was greatly
affected by the outside temperature. In winter, the average temperatures of the inside pipe shaft and the one on the
first-basement floor were 25.5°C and 3.3°C, respectively. The simulation analysis for each insulation-thickness criterion
showed that the heat loss decreased by 1.7~2.2% when the overseas standard was applied. The analysis of the two
installation locations showed that the average heat loss of the pipe installed in the underground parking space was
36.7% greater than that of the pipe that was installed indoors.
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Table 1 Measurement overview

Building type Multi-use facility Measurement Point
Building location Dongjak-gu, Seoul
Floors B3F~14F
. Data logger
Equipment (Testo 174H)
Measurement . 2020. 2. 1.~
Period
2020. 2. 29. .
Parking space
Interval 1 hour Outdoor Air Pipe shaft(B1F,14F) (B1F~B3F)
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Fig. 1 Ambient temperature of pipe in winter(2020. 2. 1.~2020. 2. 29.)
Table 2 Result of ambient temperature of pipe
. Pipe shaft Parking space
Location Outdoor
BIF 14F BI1F B2F B3F
Minimum temperature -8.9T 239T 25.8TC 22T 63T 83T
Average temperature 32T 24.7°C 26.2C 33T 9.5C 10.0TC
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Table 3 Simulation input data

Item Input data
. Length 10m
Pipe - - -
Size 100A(internal diameter 100mm)
Temperature 80T
Hot water -
velocity 2m/s (KDS 31 25 25 : 2016)
Wall of pipe shaft 0.34 W/m’K
Turbulent model Realizable k-¢ turbulence model
Number of mesh 4,310,606 Modeling Image
Table 4 Simulation case
Location Ambient Temperature Heat conductivity of applied materials Insulation thickness
. 5 KCS Mineral wool(0.036 W/m - K) 40 mm
Pipe shaft 255TC
ASHRAE 0.036 W/m - K 50 mm
Parking space 33C KCS Mineral W001(0.036 W/m - K) 40 mm
(in basement) ' ASHRAE 0.036 W/m - K 50 mm
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Table 5 Result of simulation

Comparison by location

Location D Pipe shaft @ Parking space(in basement) (D-@)
Standard KCS ASHRAE KCS ASHRAE KCS ASHRAE
Insulation thickness 40 mm 50 mm 40 mm 50 mm 40 mm 50 mm
Inlet(@) 80°C 80T 80T 80°C
:Zi:;r Outlet(at 10 m)(®)  78.6 78.7°C 77.9°C 78.2C 0.7°C 0.5C
Difference(@-() 1.4°C 13°C 2.1C 1.8°C
Surface temp. of insulation 46.8C 44.0C 3437C 30.9C 5 .
- - - 12.5C 13.1TC
Difference of surface temp. 28T 34T
Air temp. in pipe shaft 25.4C 253C - - - -
Heat loss 1,965.6 W/m  1,933.6 W/m 2,6949 W/m 2,6357 W/m - 7293 W/m - 702.1 W/m
1.7% Vv 22% vV A 37.1% A 36.3%
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