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regionalization in ASHRAE standard. Project also analyzes the impact on
building energy efficiency design. There are three parts were included in
the project: The comparison of regionalization’s method and index
between U.S. and China, Regionalization’s method under multiple
factors, Impact on building energy efficiency after climate zones changed.
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Summary

Not only temperature but also other factors are important influencing factors for
human thermal comfort. The index of Chinese climatic regionalization for building
thermal only includes the air temperature, not any other factors. And the
regionalization is too big to manage hardly. The project fractionize and adjust the
‘Dividing region for building thermal design’ based on both climate and
administrative division factors by learning the method of climatic regionalization in
ASHRAE standard. Project also analyze the impact on building energy efficiency
design.

After the official signature of contract in Aug of 2012, members involved in this
project fixed the detailed execution and division of proposal:

» In 12th Sep of 2012, all members had an opening meeting in Hohhot to define
key technique issues and principle: the first grade regionalization would be
consistent, and each of the first grade regionalization would be separated into
several second grade regionalization. Results of project should be fit the
demands of < Thermal design code for civil building>.

» In 18th Dec of 2012, we had the second workshop to discuss divisional
indexes which will be used in region adjustment. And we settled the indexes
of second grade regionalization: HDD18, CDD26 and average temperature in
the coolest month & average temperature in the hottest month.

» In 10th May of 2013, the third meeting was conducted. Team members
exchanged their research findings, discussed detail of dividing region for
building thermal design and polished some works to be improved.

In the whole project, Mr. Lang (Lang Siwei) as consultant provided his ideas for
research method and characteristic of climatic regionalization in US. For promising
useful results to codes and standards, team members had many discussions with Mr.
Lin (Lin Haiyan) who is chief editor of <Thermal design code for civil building>,
<Design standard or energy efficiency of residential buildings> and <Evaluation
standard for green building>).

Basic conclusions of investigations and analysis;

1) Chinese climatic regionalization for building thermal mainly use indexes of

temperature, and be used in building-design. Indexes of US climatic

regionalization use not only temperature but degree-day, precipitation, and so



on. Regionalization be used in building-design and related equipment
standards. Chinese regionalization completely depends on weather conditions,
but America’s more considering the effect of administrative divisions.

2) Principles of the dividing and adjustment: the first grade regionalizations
would be consistent, and each of the first grade regionalization would be
separated into several second grade regionalization. Results of dividing should
be fit the demands of building energy efficiency design.

3) Indexes that can be chosen are HDD18 & CDD26, average temperature in the
coolest month & average temperature in the hottest month.

4) Average temperature in the coolest month & average temperature in the hottest
month can character the cool\hot degree of a region. These indexes are as same
as the first grade regionalization’s. The second grade regionalization that was
divided by these indexes is in accord with the regionalization of <Design
standard for energy efficiency of residential buildings in hot summer and
worm winter zone>. But several cities’ first grade regionalization is changed
because of climate change. These results are inconsistent with the principles of
the dividing and adjustment. And these indexes are different with it of
<Design standard for energy efficiency of residential buildings in severe cold
and cold zone>. At last, indexes failed to distinguish between energy
consumption characteristics of different zone’s buildinges.

5) Indexes of HDD18 & CDD26 character not only the cool\hot degree but also
length of cooling\heating period. These indexes are different with the first
grade regionalization’s indexes. So it fit the principles well. And these indexes
are same with it of <Design standard for energy efficiency of residential
buildings in severe cold and cold zone>. Of cause, those are different with the
indexes of <Design standard for energy efficiency of residential buildings in
hot summer and worm winter zone>.

6) Unlike in the United States, provincial boundaries of China are naturally
formed thousands of years. It always coincides with landscape, topography
and climate. So the demand of adjustment by administrative divisions in order
to make management easily is not strong.

7) Regionalization is adjusted or not because of administrative divisions should

be in accordance with the different circumstances distinction. The adjustment



is needed if two sides of boundary flat terrain and climate have no change.
Instead, the adjustment is not needed if climate change heavily.

8) Subdivided and adjustment for climate zones will improve and refine the
design indexes of building energy efficiency standards in China. It can be
reduced the numbers of city that "the actual energy saving rate™ of these cities
are not up to the goal of energy efficiency because the standard causes. At the
same time, in order to achieve the same goal of energy efficiency, it will
reduce the beginning investment of building energy-saving construction in

some cities.
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b, S AR ER o (RG0SR BT E (0 =2k XRIAH Ay TRNE, IEPERIE (i
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(Hrr: 4ANEEENT. 283 Mhgini. 367 MEHT) o Kk, Fréd IR
B A R R, IR f AT IEUX .

B E ARV R BB IX R @I, m] DOl I PR 7 Ui ok 2 BE A SR 155 L
RIS GIEAE R, AR — 2 3%, 8 Govh 545 220 X 1) X Rl 4
PRAE, P4 A FO00 € A 4R AR E B E AR N 1 X o X Rl 7 208 S B3R AT AT 48
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1. 115S-sinA_, S-CosA, :

S-sinA,, = Iy, AL" +1,,AB"*AL" + r,AL"
S-cosA,, = S,,AB" +S,,AB"AL"” +S,,AB"*

N N .cosB
Hrp: r,=—"cosB, , r,=—""Tm"(1-752-9n’t>),
01 pu m 21 24p”3 ( n n )
N, N
r03—24 mcos’ Bty S ”\72,
P m

N, cos’B,,
24pll3

S— KL KE, Hli: m;
L—éég ’ $"fi’ o;

(-2-3t2 +37212), Sy =om (42 —p2t2)

S. -
20 8p”3 m m=m
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t = 3
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SinA | COSA

i& M ,ﬁ%%,ﬁZI‘Eﬂﬁﬁﬁpﬁ, I)_I\]JAm’ Bm’ Lm’ N s tm’ Nm’ Vm%IKIEé
M 5124

Hrp: t=tgB, n° =e"?cos’B, V=+1+¢'’cos’B, N=\7V,

2 2 2 2
W=1-e%in’B, p"=206265", e=.|° ;b L ;b
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e: MAIENZE— M0
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xR 12 ZHEWER
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L I I G i T sl
BITE
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KR 125.01 46.60 150.1 2k 34 0
A
y%is 129.42 42.77 242.4 £ 13 64
ESEi] 129.84 42.97 141.0 TR 32 37
=HIN 126.42 41.93 332.8 YT 48 0
LT
B 121.35 41.17 28.3 Pl 20 42
IRz 124.14 39.88 8.1 FHR 25
NCEL 122.51 40.63 12.1 B 27
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K 120.76 37.81 48.4 K5 14 8
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T 116.59 35.41 45.2 M 30 8

iz 120.39 37.36 81.2 e 30 76

Al 121.52 36.91 38.4 A 35 26

IR 122.41 37.16 38.9 Al sk 36 8

IEEE] 120.45 36.39 26.2 HE 37 51

i) 119.99 35.88 10.1 HE 37 67

JBEM 120.00 36.28 16.7 Hi 38 60

T3 115.98 36.46 34.0 ¥H 38 4

G 119.20 36.43 64.7 ey 38 43
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TN 118.01 37.38 11.4 HEE 45
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b ey
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L 116.09 38.70 10.4 fR5E 48 9
T

AN 114.65 33.62 47.6 i 22 5
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=] s 111.19 34.78 411.8 B 33 47

BB 113.73 34.40 111.9 H M 36 1
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v
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Mt 108.48 34.30 411.5 (K7 41 14
HA

SR OE \ 98.27 39.80 1478.2 TR 18 0
THREKRBEX

Rk 106.33 38.10 1117.3 1 43 5
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3E C X 0.61 0.69 0.64 19
T AKX 0.57 0.68 0.62 11
FHE BIX 0.54 0.63 0.62 3

St 0.58 0.67 0.64 44

%2 HAUEKNEERSU R R G

X J& w/NITRER RKTTHER I R S IR TR
FEIE A X 0.68 0.71 0.71 5
FH3E B X 0.64 0.74 0.65 6
JEFE C X 0.64 0.66 0.63 19
FEW AIX 0.6 0.66 0.64 11
FEX BIX 0.59 0.64 0.64 3
Mt 0.63 0.69 0.65 44

£3 HAUER BRI ARG

X 4 BONTIRER | BORTRER | FHEER | SibT s
A X 0.66 0.70 0.67 5
FEFE B [X 0.65 0.72 0.67 6
FEFE C X 0.63 0.69 0.65 19
FEW A X 0.61 0.68 0.66 11
FEWK BIX 0.59 0.63 0.63 3
it 0.62 0.70 065 44
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7 TR = AN T R BH AR S 9 B Kl MR THEE R AT DL -
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FIT e AR B8 R BRI, &S00 20 DX 1 e e A0 B 28T 17 RE 65% 11
Hbr. X2&HTF/NmBEERFMREREUNMNIGN. Rk F/hEZ @5, 7T eH
L R HURAEAE 4 W He 2 I B 5 =8 T RE AR AR
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HDD18 ZEFAE o | DEEHAE @ | REREAE
(Ce+d (W/m”) (W/m") (W/m?)
800 8.6 7.2 6.7
900 9.6 8.1 7.5
1000 10.5 8.4 7.6
1100 11.1 9.2 8.1
1200 11.7 10.0 8.8
1300 12.8 11.1 9.7
1400 13.1 11.7 10.2
1500 14.1 12.3 10.8
1600 14.6 12.6 11.1
1700 15.6 13.1 12.0
1800 16.2 13.7 12.2
1900 16.9 14.7 12.7
2000 17.4 15.9 13.7
2100 18.2 16.1 14.1
2200 19.0 17.0 14.8
2300 19.8 17.0 15.4
2400 20.9 18.1 15.6
2500 21.6 18.8 16.1
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50 16.4 15.9 14.7
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125 20.4 194 18.0
150 21.7 20.6 19.1
175 23.1 21.8 20.2
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225 25.8 24.2 22.4
250 27.1 25.4 23.5
275 28.5 26.6 24.6
300 29.8 27.8 25.8
325 31.1 29.0 26.8
350 32.5 30.2 27.9
375 33.8 31.4 29.0
400 34.4 32.6 30.1
425 35.5 33.8 31.3
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T A EARHEEARTT REZ BN 2 A

IR TR SFURE FE N2 00 55 R U 4 45 K DL AR g G 25 R AT B H e i
THFE. HO%M T REZ W FEFE AL S R HI T RE L. I & TR B S
3% GB 50034-2004 (IR TIARAE) BiE . ArdfEh X FEd s, BRiE s
W THRRUEE, MRAERGE “HEAERH” PR MBI REFEA 100%
LT, WMEBEP AR TS, UICRETHESRALERITER, 5E
PRI 6 2 YV U1 R B ) 4 A SR T A R R TR B ) B RE T A 1 s o T EE R M
FELCHTEE T, XA EARERT R IA B (B AR B2 3ET T VF 20 HT o

1. AR

AFEPRAERRH 50%75 68 B A5 0 LA v 2 DL\ A+ AR AR S T80T A 2 i 1)
“HMERRIN”  (Baseline) 1ENLUEREFERIEEAL . “IEAE@R” M 450, 1
WS M RG BURR RS, #R AN IEOEI. AR H aTbrdE
YIERENARESHBIFRMT, (AFEFHRERERN 20C, EFEERNEER
FER 26°C) , P CEMEER” AR S AR RERE, B EAEN 100%.
AT RIX RN 2 A BARERRUE BT S HOR %, Y250, ki
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2 S EE A EARHERE BoE ,  TH 5L Ao 1 3 2 U A I BERE

TR EARETRER A B G BIRTRER LU EI 4. BRI HVAC
B RE T RER I 7 B

AT T, AR REAT] LUK LE RERE B L2 A AL R 0 BT RE DTRIR R Y T
JOEBEFEA M X5 T U R AR A 80 SEAUAT 2 B bR 47 5 4
AR iR 221 e 26 P AN TRI KT St E ), 25 o A1 3 A A 7K1 0 B ) A A
TRERA M . 571 DOE2 R 772 14 A S ey B BERE A7 EAT THEL, I
R R e B AT, AR RARR T AR IR, AR
B AR AL I U5 sUEHESRAT o 10 220 Mt HH % LB 70 £ 9 RE R A A ok, AT
KHI TSR M. fESL “80 EAREEMERE” I “ AR . A EARHER”
I “80 FAK " PIATIRIATY, BB R H IR

N T IR TR, BE 80 FEARMIMEA 2 EARHERE 72 I b1 b2 Row, 80 A
s MNP EBC A el o2 Kono EIRFIRIZ S AU RE AT LA K.

AE, -(CE+HZ)-(CE+HE)

AE,, =(Co +HZ ) —(Cl +HLY) (2)
A CAREGIAREFE, HIRRALARERE.
2+ NEEPRUEFIRFR T S5 A AT
X TR RE H AR R B4R 450 REBHRT HVAC 46 A o 1T BB L), AT DUAR
AR (1D (2D 1FH A EARAEFE Y 5 BUE TS B A, SR 7 18 47 4 22 1)

SR 6 Fs

AR 6 A bRIE 3 A P SRR 2 A A D B

80 4FAt NEFFRE | e SEREZS I $71
FﬁE %Hﬁﬁ% fﬁlﬁﬁﬁ %v&ii{z
it KB £ 7 | 25 VR S T SRR s |25l s | D | b ;D
MWh MWh MWh MWh MWh MWh MWh

W5/RVE | 815.51 | 260.74 | 512.41 | 308.45 | 303.1 | -47.71 255.38

Jent 365.65 | 473.64 | 199.31 | 451.01 | 166.34 | 22.63 188.97
L 279.13 | 550.63 | 205.7 | 516.27 | 73.43 34.36 107.79
I 51.94 | 919.36 | 23.11 | 846.47 | 28.83 72.89 101.72
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7T HVAC WA —IRRERETT HE=

HVAC W & —IRAEFETT RE &=
PAESTT | gegp gt | KA B | AKSIBHT
MWh MWh MWh
WS IR 338.84 47.56 49.44
|9 138.91 73.19 76.31
i 140.83 86.69 91.69
]I 23.25 125.22 127.72

K A bR R B g S HVAC W& TTREE RN WE 8 MF
o

# 8 . HP LS HVAC & TREELE A VIR

I ol HVAC & & —RBEFE T e =
I e | xR | i | HVAC B UCREFE TRE R
NP vt i . | RBRZVARE | BESENme | A E
B eI b REFE I/ T o e
FEN D = TR B IK A W2 AT
MWh MWh
MWh MWh MWh
/R | 180.3 -34.71 255.38 386.4 388.28
b 180.3 4.08 188.97 242.1 245.23
s 180.3 22.22 107.79 227.51 232.51
I 180.3 60.4 101.72 148.47 150.97

gi B PTAHBHER, KA EARE G B b X 97 454 G 1) ks B DL
Lo HVAC Be#&—IRBEAETTREEANF],  MALTT B Fg 7 B9 454 Bar ) k2 4K s
P, TR B A — R BERE T RE BRI, TV YR RE RIS . IR L 80 4K
SEMEREFUOVAEA, TSR A @ARAER T RER . AR T LLE AR A =, W LIS
H A RARMES IR RELL .

RO AEARHETRAHX S IR REFR LA

HE ] GRS &M% | HVAC %4 |, W
Y 7 05 S M EH O AR v T IE S M S (WSUN TN oy [T
FIESE T KR 7S 1A RERE 42 (B) KR AE | —IRBEFETS E)
ETION B ETION 2
THER(A) HETRER(C)| #EX(D)
S IRV -1.70% 10% 23.70% 17.30% 49.10%
bt 0.30% 10% 22.50% 17.10% 49.70%
i 1.60% 10% 13.00% 16.60% 41.30%
I 4.80% 11% 10.50% 11.90% 38.00%
4 [E P 1.20% 10% 17.40% 16.20% 44.40%
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25% @@ 0O® O ®BOD

I
15%
10% —
5%
0%
e IRV |3 i M 4= [ 15

5%
B 7 A BEBRIE R X S5 ) T RE AR

G AT N L IX S5 @I T R LA A 1 5L W] A H

> N &AL SR RN, /R, dbnt. RIANT
[EEARTTREZR 05 48. T%. 49. T%. 41. 3%F1 38. 0%.

> M B AR R ITIRE S WA T, B TR S ORI R
BY 75 B8 LR AT B (P RRIRD R RRED A T BERE LI o I 7 TSR AR
o, MR T HL 7% — 16%HITTRER . BRI R RCRAE IS IRIE S
AR g, ENREEHRE ,  J b B T 2500 R e 25 1 REFE 1T A %
AR FE A S REFER L), HXT AT AR TTIRA 11, 2%,
AT 5 24 1 BT FH e R AN P 220

> B ETRER L) 13%— 24%, MEEH BT IR IKIE K. X i B
P EE T S ARTT R R TTRR T R, OO B A B T R R A R A
LN, AR A DX A B i R SR R AN . R A @R
CUKe AN X 4 S5 R R AT 40 X PR, AH LR EoRE, AT s in s g 7 i X
FEL 9 2 R P RE IR BRI ST, DASR i ST e 22 A FH

> HT#Em F &N, RETHRGE A R TEERL 19% — 11%.
IR AR E S LT RIS P R G0 RE M I0Rs AL T RAA M AR N 55 %3
IE] 90% I, W&ABEFEE T 50%, HRRFRFETET 20%. M4 iHE
IKHLAL COP AN 4. 2 JEANF 5.1 B, W&MEIRE T 20%, F15RARFETRHET
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RV PR L REFE 25N 2H G 70 B BB HEAT X BG4 XA EE B 50 SR AT AR
/S S/ <2 7 5 DUTE (=R AN e 7 IO -4 W N AR T =18 1 P D VA S s 1 B

A IR ENLREAE AR s . IREBILA RERE B B Ho L EE 451
210 VPR R ik WA REFE RN O

B 8 ¥ AR K ik v 26 REAFE R XA R L 451
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A IRV B g T
AAER S MR (R RIREFRE 348.82 296.39 269.82 272.75
PRI+ B (X S REFE 59.21 60.23 67.71 63.74
. ABFEN D X B BEFE 71.72 98.05 98.52 95.83
fe
AL PR T X X . e FE 165.36 150.84 139.97 175.21
MWh s " “
( )JRL+7J<P§:E/¢%MM% X N BEFE 1.66 1.31 1.37 1.71
BHIRREER ST 646.77 606.83 577.39 609.25
KA HEFE 28.15 30.4 29.62 30.56
R R IR+ A VR K 2R BERE 102.78 105.34 99.04 100.24
% K
e BEIKEE HEFE 35.13 58.81 70.68 79.25
(MWh) 412 b e 2.95 5.21 8.15 12.66
LR A K VLR AT 169 199.76 207.48 222.7
100%
a0%
E0% |
408 |
Z0% |
0% - — n
et = tig [~
W AR 0. 1% 0. 6% 1. 0% 1.5%
O &0k 4.3% T. 3% 9. 0% g 5%
B EEENE | 12.68% 13. 1% 12. 6% 12, 0%
m AL 3. 5% 3.0% 3.8% 3.TH
| Fyl=Eink 0.2% 0. 2% 0.2% 0. 2%
mE e 0. 3% 15. 7% 17.5% 21.1%
[~ . 8% 12 2% 12 6% 11.5%
O MRS S T.3% T.5% 5. 6% T. T4
o EliFsst 42 8% 36. TH 34, 4% 2. 8%




AR ENREFER T, &M G, MRS, BEBBURI S
N BEAANAR, 11 [ 47 5 A 7E SRR 25 R AT o AR BE A b D7 M IX LG g 7 M XK 596 ~
10% . JEFERZF YA T U AT IR A, TR EHU TS
T AN P S AL R RERE & 30% ~40%, BT XALHEAERE L 20% ~
30%, . KEERERE S 25%~30%. PWHEHM—DIFHIEY T iR
ZEgL.

3. HLRLERA T RE AR

RIE R ANTRAEBT S5, AR RSB Bk, AN ANAM 0 E () 5 o TR 1
5] /3%, K=0.341 W/im*C; Rif{fiEZ K=0.568 WIm*C; &/ AWZEH %
W MR RS B K=1.817 WIm?'C. AMEBE BB M K=2.782
WIm?'C) o Heii Rk 1 B 5% E A 40%.

N RGR J REOL: RIE R HECN 75% A4, N PYEEZ) 10
mi/ N FRAXIERIIRE 300~500 Ix, 704X 2% A 25 Wim?, £
F AR N 5~10 WIm?; #4& & & 218 20 Wim?,

9 #HRER
K~ bR UE G, SORF P REE B M RERCR I F

® 11 FHIR BT R

B R i | P DARIR A | A RIS HVAC B

BT | T on | REFERUEA R SRR | RERETT AR R
MWh MWh MWh

ey JRER 2231.6 -322.27 6730.8 3669.9

Hext 2231.6 38.45 6728.3 2382.8

L 2231.6 209.49 5777.2 2534.8

L 2231.6 569.52 4289.6 2236.1
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R Jbse

FEl 3 4544
s 58. 1%
52. 0% HVAC# %
28.3%
HVACHE %%
20. 9%
LUEE B R R G 4 W RERE
2.5% 17. 2% 1. 3% 19. 6%
N I
» i sy
[l 47 45 1) ,
53, 7% HVACH %%
23. 6%
HVACH#E 4%
24. 0%
11 4n]
HR B 4 47 W ] i 6. 1% RN
1. 9% 20. 8% 23. 9%

10 SRR 4P 4509 AT HVAC 4% 717 g L A

W Fos, R Bl SR X R oy #EAT T RE R X B, AT RUK I

> NEMX T RER Z K, Bk 4 @Fe/RE. Jbat. LR
PHEEH T BT BER 0 N 47, 6%, 47.28%, 43.28%, 39.63%. AS[F]H: X 5
(1 Re B e KA 22 10. 296 0 3 15 Bl [X 22 S5 %60 45 BE 28 1R 52 e AN v 2240

> [P S5 KA HVAC Y% I B AT RE TR R bl X AR A i A4k . [P 45 A o7
kR S 5 BT RIS N, 1T HVAC W& DTk R K IR S 2 M, —F M
RAETTREZR 1 65%~80%.

RLHTIA 73 B, A0 XA AT B T rP B S0 REARHE P BT R AR i
DR E M. MMEBMAERTTRER M T BLE . ity X ] DL
IR AR HE SR RIS B “SEPRATRER” ANEARIRTT I L] R, A3k B AH [ 5
RE FHARIUTISE T, BEAR 17 & 203k vy e 5004 e i DL BT B2

MR RER A AT LUE . BRAETRAS R X, Bl 37 45 A 2 50
REAET T T LU AR IE 30%, X RIAREA B T FRARFE I S5 M I RERE, XSS
RER A TR AN H] AL
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