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Abstract

In this study, we analyzed the relationship between four elements: long-wave radiation, the
direction of the building, BVR (Building View Ratio), and cloud amount. We examined how
long-wave radiations surrounding a building influences the perception of heat in the summer.
The results are as follows. D Long-wave radiation and BVR are highly correlated regardless of
geographical direction. @ Especially, during dawn in a clear day, areas with high BVR
observed high levels of long-wave radiation. 3 This correlation suggests that higher BVR in
urban areas will result in a greater number of tropical nights.

Keywords: =] 987 (Urban thermal environment), %ot A Long-wave radiation), Tt
& A}(Short-wave radiation), =%F(Cloudiness), BVR (Building view ratio), & thoF(Tropical
night)
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Fig. 1 Location of observation sites
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Fig. 2 Observation site and bird's-eye view

Table 1 BVR (Building View Ratio) for each point

Catholic University of Daegu (Gyeongsan-city, Kyungbuk)
Location Reference Point Observation point
RP SW (SouthWest) SE (SouthEast) N (North)

Upper direction
Fisheye view

BVR(%)
Total floor area (m?) - 14,234
Floors (height) 6F (27 m) 15F (53 m)
distance from building (m) - 23 7 4

Fig. 39 a, b, c& BARASAHO AT AS2FUSAILEC] BgolH, BEgHge] Rdiy Algs
Table 2] WeFIet. SARIS2EHo| ol AAd RSeS| Y552 FuEAL DubEAL, 712, ddls=
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(c) Automatic cloud observation system
(ACOS-2018)

(b) Observation point

(a) Reference point
Fig. 3 Installation of observation equipment

Model / Manufacturer
Wavelength range
Sato / SK-L200TH Il «

Temperature: -15 ~ 65.0°C
Relative Humidity: 10%RH ~ 99.9%RH

Temperature - relative humidity
CMP6 / Kipp & Zonen
Wavelength Range: 285~2,800 nm
CGR3 / Kipp & Zonen

Wavelength Range: 4,500~42,000 nm
ACOS-2018/ A&D - system
Cloud Observation Range: 0~100%,
Shooting Range: 180°, Usage Range : 140°
Data Logger : CR1000 / Campbell Scientific

Table 2 Composition of observation instruments

Category

Short-wave radiation

Long-wave radiation

Recording device
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Fig. 4 Time series of long-wave radiation (all observation period)
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Fig. 5 Time series of long-wave radiation (except lower temperature days)
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Table 3 Hourly long-wave radiation during daytime

Time RP Dift. SwW Diff. SE Diff. N Diff.
5:00 409.3 410.2 420.5 436.7

6:00 409.5 0.2 409.8 -0.3 420.0 -04 435.8 -0.9
7:00 411.7 22 411.4 1.6 426.1 6.0 437.3 L5
8:00 417.1 54 416.0 4.5 439.4 13.3 441.9 4.6
9:00 427.0 9.9 425.2 9.2 4559 16.5 4493 7.4
10:00 436.1 9.1 434.4 9.2 470.5 14.7 456.6 7.3
11:00 446.4 10.3 445.7 11.3 481.4 10.9 465.7 9.1
12:00 454.1 7.7 454.8 9.2 486.5 5.0 4742 8.6
13:00 458.7 4.6 461.4 6.6 486.9 0.5 479.9 5.7
14:00 460.3 1.6 464.5 3.0 484.6 2.4 483.6 3.7
15:00 462.2 1.9 466.9 2.4 478.1 -6.5 487.8 42
16:00 460.3 -1.9 465.3 -1.6 470.0 -8.1 489.1 1.3
17:00 455.7 -4.6 460.6 -4.6 466.4 -3.5 487.8 -12

[Unit : W/m’]
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Fig. 6 Short-wave radiation amount according to time
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Fig. 7 Long-wave radiation amount according to times
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