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Relationship between Hourly Clearness Index and
Diffuse Ratio at Cheongju Area(ll)
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Summary

The estimation of beam radiation intensity on a tilted surface is very important to the design
of a solar energy system.

In order to get the beam radiation intensity, it is required to calculate the ratio of the diffuse
solar radiation to the global radiation (& d).

The data measured at Chung-Buk National University, Cheong-ju, (from May 16, 1985 to
Nov. 10, 1987) were analysed to define the relationship between hourly clearness index (kt)
and diffuse ratio (k d).

The results are as follow:

1. The percent of clearness index {kt) of less than 0.3 and of more than 0.8 were 2.7% and 3.1%

respectively, and between 0.5 and 0.8 was 76.5%.

2. The regression equation between k and k ; was an exponential function as:

1 (k<0.1)
Ky { 1.28x0.074%t . (0.1<=k <0.9)
0.12 : (0.9<=k,)

There was a little difference between the results of this study based on the data of 30 months
and the results of previous study (ITRA 2(1):42-47, 1986.) based on the data of 8 months,
3. The hourly exponential regression equation between k, and kd was kd = AxB¥! and the

values of constant A and coefficient B of the equations are as the following table;

The values of constant A and coefficient B in the regression equation.

:li:“e) 08-09 | 09-10 | 10-11 |11-12 | 12-13 | 13-14 |14-15 | 15-16 | 16-17 | 08-17
our

A 1.148 | 1.72 1,195 [1.096 | 1.0 1.595 | 1.81 0.781 | 0.741 | 1.28
B 0.113 | 0.40 0.0675| 0,078 | 0.095 | 0.0467 | 0.0406( 0.206 | 0.39 0.074

4, The percent of kd of less than 0.4 was 72.9% and of more than 0.7 was 6.6%.
5. Total mean value of k; and kd were 0.56 and 0.32, respectively. From 10:00 to 15:00 o’clock
the total mean value of k; was smaller than the hourly mean values of k, and the one of

k d larger.
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Nomenclature

Lo ISP KERD KBS (W/m?)

I g KOFR KBS (W/m?)

Iy @ Mide AOFE eALRBEEE (W/m?)

ke CRERSUEE(=1/1,)

ka LIt (=1/D)

K. : A¥Y o (= H/H)

K.t Ay Wdlit (=H/ )

I, e ACPE L KRR (W/m?)

K. 1B #9458 (=H/H,)

K¢ B WLt (=H/H)

H, A58 BPY KRR ABRE (W/m?)

DS B KRR KB (W/m?)

DSl AOPH AP KR (W/m?)

Dimiel B OKFE SABEE (W/m?)

H, @ Mol A ¥ ial KRS (W/ m?)

He D 3b&me] B il ABEE (W/ m?)

Gac 2 KB (= 1353W/m?)

d ik

$ o BUEIELS] RRIE (2] MRHE=36.63°N)

n %252~ H(The day number of the year:
1= n=365)
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Table 1. Values of constant A and coefficient B in exponential regression equations (kd = AxB )

Hour

It 08—09 | 09-10 | 10-11 | 11-12 | 12-13% | 18-14 | 14-15 | 15-16 | 16-17 | 08-17
em
A 1.148 1.72 1.195 1.096 1.0 1.5695 1.81 0.781 0.741 1.28
B 0.113 0.40 0.0675 | 0.078 0.095 0.0467 | 0.0406 | 0.206 0.39 0.074
Table 2, Comparison of k a4 obtained from the regression equations,
Time (solar hour)
ke 08-17 08-09 09-10 10-11 11-12 12-13 13-14 14-15 15-16 16-17
0.8 0.16 0.20 0.13 0.14 0.14 0.15 0.14 0.14 0.22 0.35
0.7 0.20 0.25 0.18 0.18 0.18 0.19 0.19 0.19 0.26 0.38
0.6 0.27 0.31 0.25 0.24 0.24 0.24 0.25 0.27 0.50 0.42
0.5 0.35 0.39 0.34 0.31 0.31 0.31 0.34 0,37 0,35 0.46
0.4 0.45 0.48 0.47 0.41 0.40 0.39 0.40 0.50 0.42 0.51
0.3 0.59 0.60 0.65 0.53 0.51 0.50 0.64 0.67 0.49 0.56
0.2 0.76 0.74 0.90 0.70 0.66 0.63 0.86 0.95 0,57 0.61
0.1 0.99 0.92 1.25 0.91 0.85 0.80 1.17 1.81 0.67 0,67
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Fig. 3. Variations of kt and kd on Sep, 23,1987.
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