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Applicability analysis of the second level index for dividing climate

region for building thermal design in severe cold climate zone
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Abstract: The severe cold climate zone in China has a wide distribution range with complex climate
conditions, which was divided into 3 subzones according to heating degree days based on 18 °C (HDD18).
In order to investigate the rationality of the current second level index for dividing climate region for
building thermal design, the annual cumulative heating loads of typical buildings in 61 cities in severe cold
climate zone were simulated by EnergyPlus software. The climatic characteristics of several cities were
compared and the relationship between HDD18 and annual cumulative building heating load were explored.

The results show that the annual cumulative building heating load in low-altitude region is much higher
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than that in high-altitude region with similar HDDI18. The annual cumulative building heating load is

linearly correlated with HDDI18 only in the regions with small differences in solar radiation intensity and

summer temperature. Therefore, HDDI18 is suitable for zoning in areas with small differences in solar

radiation and summer temperature, which should be combined with the solar radiation to divide climate

region in severe cold climate zone.

Keywords: dividing climate region for building thermal design; severe cold climate zone; building load; solar

radiation; degree days
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Table 1 Thermophysical properties of building materials
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Table 2 Constructions of the model building envelope
feS e 436 JEEJEE / mm R R
ER M KRR WMAREL REEL ZILiE EPS  XPS CAMIR BAMMEK Low-EBE KR B (Wem 2T
& T 20 100 30 50 100 0.25
EA
S 5% 20 200 100 0.38
&
S 6 12 6 1.77
J& To 20 100 30 150 0.22
(=
" Sk 20 200 80 0.44
&
S 6 12 6 1.77
JZ= T 20 100 30 80 0.23
EAA
Sk 20 200 55 0.33
INGS
S 6 12 6 1.77
Yy 40 RO 0L 1) 9T BB e T bR o 1R
B5z | %&b 5| Bp 2
2 GHRERW
2.1 BEWTERRTRATHER
- - & 2 2y 3 b i 7Y SR A P FE L X 61 AN I Y
[ EbE N . S w .
Bbs | B A BT I far , Ik T A BECR B2 BE H RO s B HES

(a) BEEERNR
T — mj

b F b

!

R

x| FT b

(b) ZREEHRER

IAE

M\;"V IAE| 2

(c) ZRMAER
B1 ZHAREERTHEHE

Floor plan of simulated buildings

I | ;

Fig. 1
SHIZE
K H EnergyPlus & 5 BE FEBL UL 14 . 55480 A1 43
T T 9 JBCA A5 52 B30 VR i T T B AR S
SAERE BRIy 1 H THE 12 H31H. N
Ah 3 T 4 R B0 B R I TARP .95 . DOE-2
. BAERSENRIEEN 3.8 W/m', IR
R 0.5 W/ IO HE S KB R TR
TR IR ) R R O S PR R R ) R N O A

1.2

SRR BV R R — o X R 38T A AR
Fat ey 22 SR 0 3, Bl T8 g T 9E A X
T , 22 2% I 2N SR AF BT A T A 2 il R 3R Y
A5 UL b s AN RS X 22 (8] HE AR AT B T A B0 A 1 2
SR BN, g T IE A X WSS T,
FUAE BT f 5 7= 58 C XY Pk BH 55 3l i A 22 4
AN, S EAP S5 S50 E 1) 48 T, HDD18 J& 2
Bt — A~ b DX BT 2R A AR AT B S S A L T AR S
Hi X, B H BN T 25T V3 v T A b DX Y AR R
TR A AR T AR AT, P A
43 HDD18 5 @50 2 31 # 4 far 22 18] 79 5C 3 M2 HAh
RGBEZE N R IR 5
2.2 HHEMNSIESHFESTEE

SN B M AR ERREZD XK
SO A U BT T A5 6 A SRR 1 E FE 5 )
BRI GER FEA R KA LA K,
AR S 3 R BE L K BH R B B RGGE 3 A4S T TR L 3
SRR 4307 BE H RO 2% 1 8 4F BT AR
fr2E SRR R R . EEUE H 8O 25N, B3
AR BT PR ar A 26 A K 3l T AR X L 43 B 3T )
A FEAE WL 3, [l 3 R X o Hp 4% 3k vl 1 A
PR = R E ST B T 2 G
SR THT K BH 4 5



186 AR5 R ¥ I EF RO E D % 41 %
140
o o TEEAKX FEFEBIX. FEFECK.
E120f ;6000$HD018 5 000<HDD18<6 000 3 800<HDD18<5 000
' °~‘oln o
AA»A‘A A°
o
o ZEBERK o BRMAEH
2 EHWEHARMERERITRLET
Fig.2 Annual cumulative building heating load per unit area of each city
3 WHHETHERER
Table 3 Basic information of comparison group cities
A T BUAE BT A BT/ (kWh « m™2)
X 21 Xf L3k Tl MR /m HDDI18/(C = d)
Z A% FEEE LRI
L PH 43 3929 54.35 46.58 28.19
‘ Y SR 1478 3971 38. 54 32.97 17.12
JLigan 243 6 352 106. 92 91.53 67.23
b
L i 3044 6 329 61.75 49.91 21.85
240 2407 -8
g E210f 17~
g0 %180- ls ';
£160 =1501 153
b}
EIZO R120f -4@
= B 90 33
B g0 £ e
m [ f K 60l b=
8 40 =
# hl i 30+ I
01234567891012‘30 012345667}891011120
. ﬁcl‘HH?##ﬂfﬁﬁ H?E:'iﬁ?vl‘#ﬁﬁﬁ v, DO TRBHARPHAEST R ez R K BH RS
e R o M RETHNE e MR
(a) Xftkéla
2407 130 240¢ 18
£ “s210( 17
5200 = -
4 =180r A A 167,
2 S0t ol g 5 E
#F120 =120} | i 1.8
Ry o 1 1 I: X
X 50 g %r ? e P&
& K oo v PR
# 40 & 30f nw i
Al 17N/ a _ % 1 | A 1
012345678910111230 01234567891011120
¥, 0 -mﬂ)ﬁ?ﬁ'iﬂﬁiﬁ 2] '%%ﬁﬂéﬁl?ﬁ'#hﬁﬁ . -ﬁm:;kl‘ﬁﬁﬁa‘% n %ﬁﬁﬂl@kmﬁﬁfﬁ
-o- PEVTF-3YiR B —o— B BRI P2 - o BT P 34 X L3 R0 34 X
(b) XtH4ib
3 HWESEFEIT
Fig. 3 Climate characteristics of comparison group cities
3 a dl UL SR A R AR — S T 2 B o0 BE AR 22 8/ L T T XU E AR OK BE 4R

WSR2 A K BH 4R 8 S s T B, XU AR Tk .
ZARE R F A X HDD1S XA 2% 42 °C - d,

SF RS2 IR T SR A ST R T AT AR TR, b A
O S S I A A B AT AR R 2 S i T



%54

KA PR R RA A T S5 K 254 A M 187

L EEI b Ah 3 000 m DL b A i 4R L X, B 2R R
% AR AR 2 /N T, B2 7.8 H 6y S
Wy S Rt B S L B S YR AR T
18 *C, 3% HDDI8 B g1t A 2. itk , L4
Pi X HDD18 {425 23 °C « d, {H4 A FH¥iR
JEFN S E R A e AR AR B 25 5. AL TE 3,10
F A5y s P ST 2 SR AR 25 30N 2 B 04 JXUSERT K BH 4
SPPEE KT OISR SR A B A I T UL R
PP 28 55 o e A SR 2R 0 A 7 A 22 S Y AL T XU
AR PRI

Zi b, HDDI18 AHIT (9 55 18 °F .« 45 3 i i 7 g 31
(R 4E Rt A T 22 S R, — D7 T, 5 R B H A
ity 2UA 5, PR 4y i IX = 2 9 W #A B A, {HOF
R AR T 18 °C . 7E3H 8 HDDI18 it g% i+ A
B 59— RS A X A RS 22 8K, %
SRR 43 Wk E A 22 35/ I8 W ST T R T BB A A 22
B, R TR, BAR [R5 ) S BR A A RO 2
FEERNFEBEFER, T LA R FE 0]
e SR PB4 25 40 S 08 7 1 454 . HDD18 #£ K FH
R AR R B 2 U 2 S AN 1 b DX A A SR A 3R
Rt
2.3 EHRITHAFES HDDIS WHEXESH

U IR LA b 25 18, 38 R OK PH 4R O R R IR
25 S RUNBY IR, 4390 40 B HDD18 45 #58 3T #4
TfFZ B R, S5 K BH R0 4 X
61 ANIRTT R IR 40 3 2, WAk A4 40 o b A
X T ) HDD18 5 8 51 Bt A far i &R .

x4 EEMRABEEZESEX

Table 4 Solar energy distribution in severe cold climate zone

AERBHEEST R 7 Y
fB/(MJ »m™ %) REE/C

X

T 6690~8360 8~20 V4 R BT 86 A S L T U L OH R b

I 5852~6690 20~25 WA PGIL . PG ALER L 4 52 b w3

M 5016~5852 20~25 AL R LT R IRIL

& 4 2y HDD18 5 B A5 17 B AR 8 31 4 0 o7 9 1%
S DA B 3 7 9T 7R 0TI SR A6 T B AR R A
fufar , B Ak AR s T ZE 3 T 9 HDD18., W &l 4 7]
TS HB4y R BB BE H BT A 3T R SRAE BT I A7 fr
LR,

5 k45 b X 22 J23 1 5 2 90 B0 0 1T ARLAR R34
ffir 5 HDDI18 8 [, Bl B2 H £y 34 in, K BH 4R

SPEsm 1 28 H X, 250 R T 6 s iy 3 i ok
BEGR S AR T 2K i X 218, AN FE X, £
JEAE T B T AR R AT S HDD18 By 2k ¢
F LS i B I 4 S ™ €t DT 2 B 61 Ik
HTHEAT R 43 5 43 B X 43 28 5 B 3T i AT 4 B, R
HDD18 55 By i FLUAE 23134 67 foy 22 i) 52 PR 2 1
GPERR., RERBR 16 3 KM X 4510 0. 81,
0.91.0. 98,

X REEMEZ R I AER B R, WA
ZEl A, G DL A B A L R R R R
B 68 S5 o 25 S 50 /0N 118 L DX 3 50 1L 4 485 4 2 0 a2
46 F . HDD18 BE v ff FAE 8 5 2 fir .

5

x 8 B
-
=]
=]
O
p> 00 oo

o

s 8
B
>
>
>

8
P> oo
4
o
>
>
>
>

i . ..?5:;
4 o
_ ?%i@z e
%54

AAﬁ

By

abd

BT BUE R A/ (kWh-m2)

972000 5000 6000 700 8000
HDD18/(C-d)
o SEREEN o HEEEEN a2 EHARK
B4 BERBEMEARERITHATE HDDIS X &R
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