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Abstract : Degree-day method is very simple but essential index to estimate heating and cooling energy demand
in buildings. It has been neglected, however, for the simplicity so it is difficult to find any DB for south Korean
cities. Even meteorological department of S. Korea doesn’t report the data officially.

In this study, current methods that are being used in many countries are investigated and used to calculate
degree-days of 35 south Korean cities with 30 years (1981 ~2010) historical data. The calculation result indicates
that the error among 4 major methods are dependent on how daily or hourly temperature are treated in the
calculation and how balance point temperature is defined. The errors of the methods are no larger than 6% relative
to hourly degree-day method.
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Table. 3 Features of the selected degree-days
calculation methods

Method | Equation Remark

The most precise method

equations olglsly 2 o] AR 2 1 Eq 3) & (4) mathematlcalldz Need hourly
_ B R temperature data
(Method 2)] 33ste}. Table 13} 23= Fig. 1°] Eq (), (6) & | Official method of the UK
- 2 ’
Fsl= dl 7HA Y A9 ARAS W) CIBSE Criteria | Need complex calculation
Official method of the USA
3 Eq 5), (6) & |& Germany
CIBSE Criteria | Useful if temporal resolution
) ~ .
O | Base temperature, 8, ’ix 72N / \‘\\ of measured data is high
H ANy S NN 4 |Bq (D) & (2) | Usually used in the ROK
E . ! [ ¥¥
& \ N
PN/ ~_
O 35
mm NCDC — KMA
Day 1 Day2 Day 3 Day4 30 f i
e 4 ; il 11 I
Fig. 1 Four days of outdoor temperature that have different &2 ‘ ‘ i H‘ I I
relative variations about the base temperature [CIBSE, 2006] 82 | ||| (U v yi | ‘| [l
NPT G e b
15 | 1 i
Table. 1 ‘Meteorological Office’ equations for calculating 10 ‘ | ‘ ‘ | ‘ ‘ | ‘ Il
daily heating degree—days JUN 18- JUN 24 [hour]
Case | Condition Daily heating a. Seoul
degree—-day
A 00 <0, 0,-1/2(0 0 Ornin) 35
5 0, <0; and 1/200,-0 3,)-1/4 “ m——ncoc A
(emax 911)<(9b emm (emaxfeb) g
0. .. >0, and g -
; an e
c | mext7h 140,05, P i A I Ml
O 0020y Ormin) S 0 AT A
D 0...>0, 0 15 ‘ | ‘ g ‘
- e 1l |
JUN 18 - JUN 24 [hour]

Table. 2 ‘Meteorological Office’ equations for calculating
daily cooling degree-days

Case | Condition Daily cooling
degree—-day
A Omin =0, 17200 0+ Opmin )0
o | Omax >0y and 1/ 2 (0, -
(emax 0 )>(9b 9m1n 9 )= 1/4<0b 9m1n
Hmin <0by and
C 1/4(0 -0,)
(emax 0 )<(9b 9m1n me
D emaxfeb 0
80

b. Busan

Fig. 2 Comparison of hourly DBT of KMA and
interpolated NCDC data
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Table. 4 DD Calculation error of interpolated NCDC
data relative to KMA data

Method Degree Day Seoul Busan
Method 1 HDD 0.04% 0.17%
e CDD 1.12% 157%
Method 2 HDD 0.20% 0.48%
/1etno
CDD 1.81% 3.29%
Method 3 HDD 0.16% 0.71%
/ n O
o CDD 0.96% 2.23%
HDD 0.27% 0.42%
Method 4 -
CDD 0.34% 0.74%
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Table. 5 DDH Calculation result of each method for 30 years

Methodl | MethodZ | Method3 | Method4 | Error*
Jeju 1665 1654 1639 1636 1.8%
Jeju(A)| 1742 1748 1729 1708 1.9%
Busan | 1946 1862 1841 1908 5.4%
Masan | 1971 1917 1894 1930 3.9%
Yeosu | 2067 2015 2000 2040 3.2%
Wando | 2105 2042 2024 2071 3.8%
Pohang| 2164 2097 2073 2121 4.2%
Ulsan | 2193 2094 2060 2125 6.1%
Kimhae(A)| 2226 2118 2081 2155 6.5%
Mokpo | 2258 2152 2128 2213 5.7%
Daegu | 2324 2225 2185 2251 5.9%
Kwangju| 2375 2273 2238 2309 5.8%
Kangneung | 2449 2387 2358 2397 3.7%
Uljin 2470 2404 2384 2431 3.5%
Uleung | 2477 2400 2386 2453 3.7%

c. DD Error of Method 1 vs. Method 4

F

ig. 3 Scatter plotting of DD calculation error relative
to Method 1
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Jinju 2543 2392 2348 2450 7.7%
Jeonju | 2555 2485 2448 2488 4.2%
Kunsan| 2587 2554 2534 2552 2.0%
Sokcho| 2637 2588 2570 2603 2.5%
Seoul | 2760 2692 2665 2712 3.4%
Daejeon| 2768 2684 2644 2687 4.5%
Incheon| 2783 2713 2692 2746 3.3%
Cheongju| 2809 2707 2670 2733 5.0%
Seosan | 2885 2800 2770 2824 4.0%
Andong| 2892 2803 2760 2809 4.6%
Suwon | 2901 2846 2817 2845 2.9%
Chupung| 2912 2829 2788 2831 4.3%
Osan 2976 2877 2838 2894 4.6%

Cheonglu 2090 | 2885 | 2838 | 2899 | 5.1%

Wonju | 3049 2974 Y952 2968 3.8%
Kimpo(A) | 3062 3001 2966 2995 3.2%
Chuncheon| 3188 3085 3042 3105 4.6%
Youngwol | 3204 3129 3085 3114 3.7%
Cheolwon | 3414 3357 3320 3336 2.1%

Daegwall 0
yeong 4211 4151 4134 4168 1.8%
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