M EERREFIESHNERNIR?

aJfFERE AU EImAYFRIEER

AR
XY BRI
20188H10H




1. XTFERGe



it R S EIETRAEFELLER

100 -
90 -

— T 7, 3.30

¥ 80 -

E 70 -

3 60

2 | O%EIA.OS

w50

VY]

Ju
40 - =

fﬂ C)Jjuijc, 1.06

K 30 mmm o6 itk 585 %[H, 14.38

= H A ,2.30

| 20 -

i 10 - Hi[H, 6.25
O Enr%_ 1 38 1 1 1 | 1

0 1 2 3 4 5 6

N BLREFE (tcel(N\-4E))

(1)D&R International, Ltd. 2010 Buildings Energy Data Book; (2)Eurostat;
(3)The Energy Data and Modeling Center, Handbook of Energy& Economic Statistics in Japan.2011



FRESIRE vs. LEED IAFER

kWh/m?2yr
mﬂ -

50 <EILEED IAiE
A

“ | chi] GB/T 50378 * NF
300 | [/ I LEEDAEZ EI

4
250 %

150 -

| s
W o

W
o

Bo (1] 0dk R i)ﬂ»

HIAERE kKWh/(m - a)
2

100 -

0

mweegky mvﬂ%&?ﬁw@lf&tmﬁ 8538823888852 ¢88

Lo I R o o T I

BEHEms



SEFSEFERRERERIZIHE

22 r N
US livirg room g - * 'l:'h |‘| ?

20 F o
= T_TSbeerDmr_l._i__ h_.:.:',’:" \\, e
- .- I ":: - - Morthern

S - - :
% 18 F UK living rooxm . P China
.-". -

A T
g -7 P aouthern
E TE bedroom ..*’ e
—g 14 L Morthe
J’E Morthern Tapan
g 12 F 15
==

10— Aw— : - - -

1&00s 1970 1250 1990 2000 2010

Year

Maohui Luo, Richard de Dear, et al. The dynamics of thermal comfort expectations: The problem,
challenge and implication. Building and Environment. 95(2016): 322-329



RIREZERRRERMS?
o ERMIAE, BARAHBTE?




2. REFE



RETEIZEARE?

o HFHRAFETRERPVERNRRIRINESPERFIIIRE
MRSHAPMV-PPDIRE, FHEBERERER.

e EN ISO 7730

A, -0.2<PMV<+0.2, 24.5+1.0°C
B, -0.5<PMV<+0.5, 24.5+1.5°C
C, -0.7<PMV<+0.7, 24.5+2.5°C

INTERNATIONAL ISO EUROPEAN STANDARD EN 15251
STANDARD 7730 NORME“ELROPEENNE
EUROPAISCHE NORM [P—

Engizn verzon

ANSVASHRAE Standard 552013 Indaor envirenmental input parameters for design and
(Supersedes ANSVASHRAE Sandard 53-2010) assessment of energy performance of buildings addressing
Includes ANSIASHRAE addenda listed In Appendix M indoor air quality, thermal environment, lighting and acoustics
Crtiras s farvicrmaract i o Srscasion e Eingurcrcararsstr i cm fmimibirn s Assngerg st

Ergonomics of the thermal

i t— Analytical d i I hermal D i o i, b, P Pemmicnacaiie, T evpanas. it e Abreth
environment — Analytical determination i e o e s x o E
and interpretation of thermal comfort -
using calculation of the PMV and PPD

indices and local thermal comfort criteria E nvi ron me ntal
Epanamie des amblances

B R e Conditions for
Human Occupancy B Y B e R T

ISO 7730 EN 15251

0 gt M forapprl it by tha ASHRAE Stadarts Coreti,th ASHRAE B of Do, and the Armercn

Marioral Sandard Inscus.
“This standard s undar continuous reintoance by 2 Sting Sandsrd Froject Commitea (SSPC) for which the Standards Carm.
mitces has eszabished 2 documentad program for regular pmmm s o vt Including prosadures for omaly.

o craara s o e ot g o g par ot e, The chgs S frm mercosre, ol
daadlies may be céxned In decironk: form from the ASHRAE 2 papor form g
of Seandards. Tha an ASHAAE Wb from
ASHRAE Customie Sarvica, 1751 Tilks Crde, NE. Atirta, GA 103292305, E-matk: ardersashras.org. Fax 678:539.2129.
Tlsbana: 404636 40D (i), ot o 80527 ATL3forerdrs  USand Carais) For roprt pemtston o ko

ashrasorg parmissons.

©013 ASHRAE 1SN 1041.2336 - B

Rasrence nurear
150 TT302005E) 700 CEN AN g of mxptatieton n any for e By sy e resarved Rer. Mo, £ 15251 200 £

@150 2005




PREDICTED PERCENT
DISSATISFIED (PPD)

Fanger #4809 PMV-PPD 8fR

ST I =A=ha A
100

80

ElfFFREEN
 1SO-7730
o | BIARREHE
el

4 l | |

-2.0 1.5 -1.0  -05 0 0.5 1.0
PREDICTED MEAN VOTE PMV

1.5

2.0



EsmEalFmldEsE
BRYBE A FERKGEIT

SATRE, RENAREIRES




Ll Il

Mix-mode Jp

PR

o o l% puy

Corridor INdoo

T ﬁisrvice

[ ]

PR =

: Office

Printer

> = 4 Hotwaterf® i i
ST1Bm N

i IBERR KR
RGBT = BIFR

ST
ANEEIMERE

11




H*ﬂl’&*ﬁ%ﬂﬁﬂ%ﬁtbﬁfi

Yearly ] 2007¥IISET (S57HR)

25.00 156,007 W ERHBEAH2011.11-2012.10
150.00 _
S 11000 |4
. 70.00 '
- 3000 ———
15.00
1 N =
10.00 T T+
| T -+ I 1 X +
+ LJ £l N X Y 3
5.00 - ' ! T
X x sk T r | ) '
0.00

Mov Dec Jan Feb Mar Apr  May  Jun Jul Aug Sep Oct

AEFEIA60%, AMIESASREIARTHE



PDRIERRIRSEBAEBIEE ASHRAESFE
29, BARESZELRRE, RIiBE

- 0.020
—0.5 Clo for summer 60% | 0018
——1.0 Clo for winter I
L NV 4 0.016
¢ AC 1 0014 =~
1 <
40% - 0.012 %
s 1 0010 3
'y 1 é
‘“,;‘.5 4 0008 o
1 =
e 209 | 0006 3, b
4 0004 Z
1 g 70%
0002 <= -
1 0
0.000 60% i
100 120 140 16.0 180 200 220 240 260 280 30.0 320 340 50%
operative temperature ('C) a’o 0 i
2 40%

A 90% B2 IHIFIESE E 30%
FRAEASHRAESFE X 2 b 2 20%

10%

= %iﬁiﬁmﬁﬁéiﬂ% “il ’ 0% -

#HHB0%MEN A R BBIWE

AC period EINV period

g% <€

R

_

i

1l

R

. AC>82%

SR

> A3

NV>79%

P
0.5

-0.5 -1

Thermal acceptance

13



300EESINE, EAULITH

2013411 11H, 8:40—10:00, WA, XERER, MIHBIEHE

S4h: 24.6°C
EH: 26.3~27.4°C HEX: 81%
HXNERE: 73-84% 14




F¥aLrFhds

30

WRTE
29

==
==
| — |

i

Al

5°C

~

lim

il

=

iZRS)

MUE

B66%~77%

N=
nNE

0

~0.6m/s
0.66~0.81

5

PMV=

AT

RE

ZiED

B 1@




50%

40% |

30% |

.k

20%
10%

0%

EINFERRR, (BEEEE

DPAE wHFHFES

iy

2 R iR & WME OB

(-3) (2) (1) (0)

(1)

(2)

(3)

70%

60% |
50% -
40% +
30% -
20% |
10% -

0%

16

IRERIEIRESRTSV
F&: 69% ERE

HENSIRETCV
EE: 93% IESE

1.

e HASE AFE RAFE HUZRSE
(0) (1) (2) (3) (4)
REREIRER



IRIMRSEEEE ASHRAESFERX, {BA()
RHESESRRS. BIEBE

80%

—O.5CIoforsu_mmer a 60% |
--- 1.0 Clo for winter
A Platform
T
40% -
20% |

10.0 120 140 16.0 18.0 20.0 22.0 24.0 26.0 28.0 30.0 32.0 34.0

Operative temperature ('C)

0.000

~~

17



Percentage

90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

AT AMIERREZINEG?

Y FRIEERERARKEH

PA¢ AR

BN Bt ®BE 8F #HF K4 ZAFE




AT AAMMIEERBEZAR?
R REFFI2-D = EEHE

14 : : : 04
Ay
IET YN
A
1t
01t
0.8}
D_
0.6 |
'0.1'
04}
02t
.l NEL
or 04}
-0.2 05t
0.4 . . . . . . ) 06 L L L L . . . . \ -
4 02 o oz o2 os o8 5 06 05 04 03 02 01 0 01 02 03 043
Do <
MEXT TR

-1




80% REESAIXIR?

20



ZEEASHRAEEI—IAEARISO8it
FRDAZENERRERRE

Class A, B, C: FEMSRHREERSSAREEXS! (BREFHERIE.

DNAE MSE= Townsville | Townsville | Kalgoorlie | Kalgoorlie
150-7730 ?%f?ﬂ/ﬁ?ﬁ WART | BANTE | EANT | EAHT
=) (100% - PPD) | mip=+# | BFSH | ThASE | =78
é
24% ﬁ °C >94% 80% 77% 84 % 84%
¢
24 SB +-$ 5°C >90% 18% 79% 86 % 83%
C & o . . . ]
24.5+2.5°C >85% 718% 17% 86 % 84%

Ed Arens, Humphreys, R. de Dear & Zhang : Are ‘class A’ temperature requirements realistic or
desirable? Building and Environment, V 45(1), 4-10, 2010
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Juan Yu, Qin Ouyang, Yingxin Zhu, Henggen Shen, Guoguang Cao, Weilin Cui, A Comparison of the Thermal
Adaptability of People Accustomed to Air Conditioned Environments and Naturally Ventilated Environments,

Indoor Air, 2012; 22: 110-118
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