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Abstract

In this study, we analyzed the relationship between five factors: long-wave radiation, short-wave
radiation, cloudiness, SVF and summer shelters. In the previous study, we recognized the
correlation between single building SVF and long-wave radiation. Furthermore, this study
attempted to confirm the relationship at the summer shelter with high solar radiation blocking
rate. The observations are as follows. @ Cooling in summer shelters was not the effect of
temperature but the effect of radiation reduction due to short-wave radiation shielding. @ In the
case of the canopy tent with low heat capacity, the long-wave radiation was observed to be
16.7% higher per hour than the comparison control point due to the increase in surface
temperature. @ The long-wave radiation increase rate was different according to SVF, but
showed very similar pattern according to the material characteristics of the summer shelters. @
Passive Cooling effect on the type of summer shelters are determined by the size of the total
long and short-wave radiation at that point.

Keywords: ' TH=-AH Long-wave radiation), THI-2-AK Short-wave radiation), E-AF%4Z(Radiation
observation), =% (Cloudiness), SVF(Sky view factor)
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(D) Concrete bridge (E) Pine tree (F) Wistaria floribunda

Fig. 2 View of observation points
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Table 1 Composition of observation instruments

) Model / Manufacturer
Observation elements
Wavelength range
Sato / SK-L200TH I &

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

CMP6 / Kipp & Zonen
Wavelength Range: 285 ~ 2,800 nm
CGR3 / Kipp & Zonen
Wavelength Range: 4,500 ~ 42,000 nm
ACOS-2018 / A&D-system

Temperature-
Relative Humidity

Short-wave radiation

Long-wave radiation

Cloudiness Observation Range : 0 ~ 100%,
Shooting Range : 180°, Usage Range : 140°
Data Logger CR1000 / Campbell Scientific
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Table 2 SVF (Sky view factor) for each point

Daegu Catholic University

Observation sites
Location (A) Reference point (B) Canopy tent

(C) Concrete pavilion

Upper direction
Fisheye view

SVF (%) 99 5 12

Location (D) Concrete bridge (E) Pine tree (F) Wistaria floribunda

Upper direction
Fisheye view
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Fig. 3 Time series of long-wave radiation and cloudiness
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Fig. 4 Time series of short-wave radiation

Table 3 Short-wave radiation ratio (Unit : Mj )

Short-wave radiation

A: C : Concrete D : Concrete E: F : Wistaria
B : Canopy tent

Reference point pavilion bridge Pine tree floribunda
19-07-26 15.7 2.9 0.6 0.3 2.7 1.3
19-07-27 10.3 1.7 0.4 0.2 1.6 1.0
19-07-28 17.9 33 0.7 0.3 2.7 1.4
19-07-29 19.6 3.6 0.8 0.4 3.1 1.9
19-07-30 19.8 3.7 0.8 0.3 3.0 1.6
19-07-31 21.5 4.1 0.9 04 3.2 1.8
19-08-01 24.0 4.7 0.9 0.4 34 2.6
19-08-02 24.2 4.6 0.9 04 33 2.7
Ave. 19.1 3.6 0.8 0.4 2.9 1.8
Max 242 4.7 0.9 0.4 34 2.7
Min 10.3 1.7 0.4 0.2 1.6 1.0
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Fig. 5 Time series of long-wave radiation
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Fig. 6 Time series of long-wave radiation

Table 4 Long-wave radiation ratio (Unit : W/m?)

Long-wave radiation
B : Canopy tent ~ C: Concrete pavilion D : Concrete bridge E : Pine tree F : Wistaria floribunda
1:00 247 (5.8) 39.2 (9.1 435 (10.1) 27.6 (64) 31.0 (7.2)
2:00 242 (5.6) 393 (9.2) 442 (10.3) 27.6 (6.4) 30.7 (72)
3:00 249 (59 41.0 (9.7) 46.2 (10.9) 28.6 (6.7) 31.8 (7.5)
4:00 23.2 (5.5) 38.5 (9.1 44.4 (10.4) 26.4 (6.2) 29.4 (6.9)
5:00 249 (59 40.9 (9.7) 47.0 (11.2) 28.6 (6.8) 31.5 (7.5)
6:00 26.3 (6.3) 41.5 (9.9 48.4 (11.6) 29.3 (7.0) 323 (7.7)
7:00 415 (10.0) 454 (10.9) 533 (12.8) 34.9 (84) 384 (9.3)
8:00 61.8 (14.7) 41.5 (9.8) 50.2 (11.9) 36.1 (8.6) 40.0 (9.5)
9:00 873 (20.4) 38.2 (8.9 47.6 (11.1) 38.6 (9.0) 42.6 (9.9
10:00 914 (20.9) 33.1 (7.6) 42.8 (9.8) 35.8 (82) 41.2 (94)
11:00 104.4 234 28.9 (6.5) 37.6 (84) 34.1 (7.7) 39.5 (8.9
12:00 104.6 (23.1) 26.4 (5.8) 34.0 (7.5) 33.2 (7.3) 38.0 (84)
13:00 91.7 (20.0) 23.9 (52) 30.3 (6.6) 29.5 (64) 33.9 (74)
14:00 87.5 (19.0) 24.5 (5.3) 294 (6.4) 29.0 (6.3) 322 (7.0
15:00 96.7 (2LD) 30.4 (6.6) 33.5 (7.3) 334 (7.3) 373 (8.1
16:00 88.6 (19.3) 33.9 (74) 353 (7.7) 343 (7.5) 38.6 (84)
17:00 63.6 (13.9) 36.2 (7.9 36.5 (8.0) 32.7 (72) 372 (82)
18:00 48.0 (10.6) 41.0 (9.1 39.0 (8.6) 325 (72) 38.0 (84)
19:00 38.5 (8.7) 44.5 (10.0) 43.0 (9.7) 33.8 (7.6) 38.5 (8.7)
20:00 30.5 (6.9) 43.7 (9.9 43.9 (10.0) 31.9 (72) 37.3 (8.5)
21:00 29.9 (6.9 46.4 (10.7) 47.0 (10.8) 32.8 (7.6) 38.1 (8.8)
22:00 29.2 (6.8) 47.5 (11.0) 48.2 (11.2) 32.7 (7.6) 37.5 (8.7)
23:00 29.5 (6.9 48.0 (11.2) 49.7 (11.6) 33.0 (7.7) 374 (8.7)
0:00 26.6 (6.2) 43.8 (10.2) 46.6 (10.8) 29.7 (6.9) 334 (7.8)

Ave. 54.1 38.2 42.6 31.9 36.1
Max 104.6 48.0 533 38.6 42.6
Min 232 23.9 29.4 26.4 29.4
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