L)

Check for

KIEAE Journal, Vol. 18, No. 4, Aug. 2018, pp.103-111. updates

Korea Institute of Ecological Architecture and Environment

Temperature Change in Building Layers according to Cool Roofs Application

- A Case Study at Changwon National University

CERR
Kim, Gyeong-Ah" * Park, Kyung-Hun""

* Dept. of Environmental Engineering, Changwon National Univ., South Korea (wingl128@naver.com)
** Coauthor, School of Civil, Environmental and Chemical Engineering, Changwon National Univ., South Korea(landpkh@changwon.ac.kr)

ABSTRACT

KEYW ORD

Purpose: Recently, cities have suffered thermal problems such as increases in energy consumption and the numberof ~ ZEHAF X[ &

heat-wave-induced patients and tropical nights. To mitigate these kinds of problems, the use of cool roofs with high

A =
& AlAH-

reflective coating as an effective intercept of solar radiation from the roof in order to reduce building temperature was A2 25
investigated in this work. Actual buildings in a southern area of Korea were used in this case study. Method: The

experimental buildings had similar locations, sizes, and aspects and were divided into those with cool roof application ~ High Reflective Roof
(CR) and no cool roof application (NCR). Temperature of the roof surface, ceiling surface, ceiling air, and room air Albedo

layers using contact-type thermometers and thermo-hygrometers; thermal emittance; and solar reflectance were

Roof System
Building Temperature

measured. Result: First, the thermal emittance, on average, was 0.85 with NCR and 0.95 with CR. Solar reflectance was

0.15 with NCR and 0.15 before and 0.75 after CR. Second, roof surface temperature with CR was 8.4 C (Augustyand A CCEPTANCE INFO

6.6 C (September) cooler than with NCR. Third, on a weekend in September, maximum ceiling and room air temperatures ~ Received Aug 6, 2018

were 3.7 C and 1.7 C cooler, respectively, with CR than with NCR. Weekend data were compared because air ~ Final revision received Aug 22, 2018

conditioning was not used at that time.
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Solar Reflectance:
the ability of a roof to
The sun's reflect solar energy
heat hits
the roof Thermal Emittance:
surface the ability of a roof to

radiate absorbed heat

Some heat is
absorbed by the roof
and transferred to the
building below

Frovided by the CRRC

Fig. 1. Working principle of Cool Roofs
(Source: CRCC, Available at: https://coolroofs.org/)
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Table 1. Typical minimum Cool Roofs requirements
(Source: Urban and Roth, 2010. rewrite by author)
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Fig. 2. Study area (source: Kim, 2016)
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Fig. 3. (a) Non-application of cool roofs (NCR) — left,
(b) Application of cool roofs (CR) - right
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Fig. 5. Plan view of CR
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(c) After cool roofs application

Fig. 6. Painting process of CR
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Fig. 7. Measurement of rooftop characteristics(NCR-left,CR-right)
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< Sectional view of top floor >

< Plan view of top floor>

T12

Room

Qutside |_ <NCR>
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[ ] - T 50 space

- T 50 polystyrene

- 0.58 cement brick

2700 - 058 red brick

1800 <CR>
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- T 50 Rock woal board
- T 150 Space
Room - 058 Red brick
T1 = Surface temperature of rooftop
M Air perature and humidity equip
T2 = Surface temperature of ceiling (accuracy : £0.4°C, £29%)

T2 = Air temperature of ceiling @ Ssurface temperature equipment

(accur: : £0.5
T4 = Air temperature of room ¢ s Q

Fig. 8. Measurement points of layers in building
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Table 2. Thermal emittance and solar reflectance of rooftop

Non-application of
cool roofs (NCR)

Application of cool roofs (CR)
(before / after)
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Fig. 10. Surface temperature(T;) of rooftop in September
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Fig. 16. Air temperatures of ceiling(T;) and room(T;) on weekends
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