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Abstract

In recent years, with the enhancement of economic strength and scientific and
technological level, China's higher education has developed rapidly. Universities around the
country continue to expand the campus to cope with the increasing number of students.
Dormitory is an important kind of educational building, its built environment is directly related
to students' learning efficiency and physical, mental health. At present, due to the improvement
of people's living standards, indoor thermal environment of dormitory often cannot meet the
living needs of students. Thus, the research on indoor thermal environment and the
improvement of thermal comfort in college dormitory has become an urgent problem to be
solved.

There are many different regions in our country as well as many different types of climate.
Taking Shenzhen University as an example, the study has pioneered in studying the indoor
thermal comfort in hot summer and warm winter zone. Firstly, the study introduces the
development process and current situation of research on thermal comfort at home and abroad,
and then introduces the theoretical basis of thermal comfort from the aspects of thermal comfort
model, influencing factors of human thermal comfort, thermal comfort evaluation index and
standard. Then it selects representative dormitories for field study. The objective study is to
measure the physical environmental parameters such as indoor temperature, humidity and wind
speed of the spot; subjective study is a questionnaire survey, the questionnaire collects the
subjects' perception and expectation of each environmental parameter according to ASHRAE
Seven-level scale and Three-level scale. By comparing the subjective and objective results, the
indoor thermal comfort of the dormitory was evaluated. After introducing the theory and
operation process of the software in detail, the study uses Airpak to simulate the indoor thermal
environment of one measured dormitory. The model is verified by comparing the measured and
the simulated values in temperature field and wind velocity field. Finally, based on the model,

the study innovatively quantifies the adaptive behaviors such as opening doors and windows,
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as well as exploring its influence on environmental parameters and thermal comfort evaluation
indicators PMV and PPD.

Through the above research steps, the study draws the conclusion that in winter, the indoor
temperature of dormitory in Shenzhen University is between 17.5 °C and 23 °C, the indoor
wind speed is concentrated between Om/s and 0.1m/s, and the relative humidity is 75%-85%.
The overall thermal sensation of the subjects in winter was “a little dissatisfied”. Although they
felt a little uncomfortable, they were subjectively able to accept the thermal environment in
which they were located. People in the dormitory generally adopts two ways to warm up: one
is to adjust the indoor thermal environment by controlling doors, windows or other facilities;
the other is to adjust the perception of the thermal environment by changing activity state and
adding clothing. Among them, reducing the opening of balcony doors can improve the indoor
thermal environment both in the daytime and at night. However, the other two ventilation
measures can only increase indoor ventilation, and the thermal comfort of human body has not
been improved. If people in the dormitory cannot change the indoor thermal environment
through adjusting facilities, adding clothing or increasing activity intensity will be the best
choice to help the body achieve thermal comfort. Since the facility adjustment behavior has a
greater impact on thermal comfort in daytime, the individual adjustment behavior has a greater
impact on thermal comfort at night, people in the dormitory should choose suitable thermal

adaptive behavior according to their specific needs and time periods

Key word: indoor thermal comfort; hot summer and warm winter zone; college

dormitories; computer simulation; adaptive behavior

IV



S I
ABSTRACT. © o e e ettt e e e e e 111
o A 2 7 1
I = == S 1
L2 ERAMIFA IR 1
1.2.1 BEFERIBIBHTTT 2

1.2.2 BT IEIRE LTI o 3
1.2.2.1 SEBR BT . oo 3

1.2.2.2 BT AE . o 4

1.2.2.3 BT, .o 5

1.2.3 BEFEF I 5

L 3 R E I 7
| N YA 7 B A 8
141 PR HEHBISE S 8

L4 2 B oo 8

L4 3 B 0 9

Lo 4 BT 10

14,5 BF TR B 11

B2 BEFEMIRMBEIRIERL . 12
2.1 BETIERRTY 12

2. 1.1 PMV R 12

2. 1.2 XERMMEREAL 12

2.2 MNEREFIE IR ZE oo 13

2. 2.1 IR B 13

2. 2. 1. 1 R . 13

2. 2. 1. 2 IR R 13



2. 2. 1.3 M . 14

2. 2. 1.4 R . . 14

2. 2.2 AR 15
2.2.2.1 FBRACHTIR . 15
2.2.2.2 RUIIPH . ..o 15
2.2.3 MM Z 16
2.3 BETIE FEIEMMARIE . 17
2.3.1 PMV-PPD ..ot 17
2. 3.2 BB FE to ot 18
2.3.3 AROEE ET. BrERGRE BT, FRAEA REEE SET. . .. .. 18
2. 4 PEFIE TR AE o 19
2.4.1 ASHRAE=55 . .ottt e e 19
2.4.2 TSOTT30 . oottt e e 19

2. B AR B NG 20
F3E WMEKXFEFNREFER . ..ooo 21
3.1 BMABEM XIS & i, . . 21
3.1 AAEMESL 21
3012 BN 21

3. 2 IEEPETIEIITITT e 22
3.2.1 B 22
3.2 1 L B . 22

3. 2. 1. 2 M B 23
3.2.2 FIBTE 24
3.2.2.1 ARG . ... 24
3.2.2.2 BAERIE . .. 25
3.2.2.3 EARERG . . 26

3. 3 IR ERETIE T . 27
3.3.1 PUBRSEEHIAE 27
3.3.2 MRRUBR GBI .. 32

3.3 3 MBI 34



3.3. 4 BRGESFE I 36

3.3.5 RMNEGATIESN 38
3.3.6 BVARETIE ... 40

3 A AR NG 41
WAE FEENAIEERIL. 42
4.1 ATRPAR BRI B . o 42
4101 REIR o 42
4.1, 2 MR TR G 42
4013 BT R RN A 43
40104 BRBRE 44
4. R R . 45
4.2 VDR 45
4.2.2 BEGHREMIIRE .. 46
4.2.2.1 R E . 46
4.2.2.2 TREE . oo 46
4.2.2.3 HMSBAAEE . ... 48
4.2.3 PIREIIRI T 48
4.2.4 FBHRME . 51
4.3 B BIIGAE 52
4.3.1 TEEIIIRAE o 52
4.3.2 WERIIRAE .. 55
44 R B NG 56
B5 o N AR RETIERIRM . . 57
5. 1 TR AT I E S o 57
5. 2 R . 57
5.3 BRI TTAT N . 59
5.3.1 JW/NEREMA oo 59
5.3.2 RIS ... 61
5.3.3 RPN ... 62

DA AR AT I o e 64



B4 1 B RMIIBE e 64

5.4.2 BABETIRARH L. 66

T B == NN P 67

B g B 68
I s | 70
< P 75
B T 2 76
= T 77
G 79



AR X R R i &2 S A IR IE 7T — LLARDIER 22 9 81

f

F1E 4
1.1 FRER

H 1978 FIRE =% LK, RE&GEHEHALURDHFEMI— BRI KES. #
HEBAGN (EEHEFEVRESII AR, BILE 2017 4, 2ESSHAEEELA
BAKF) 3779 T, BANFR IS 45.7% Horh, Fil = S5 808 A TRHERE 2753.59 J1 N,
JRN B E AL RHER A 584.39 TN, fEEMUEHFLA 263.96 TN, HaKKTE
A N R A 4 TRl S R AN BT DR S B0 S AH D TIC 8 T ) e A, A M 2 A R el
P E BRI, M CAER T AT 2N 5 ER, fER BB (e
RO AR A RS 2 L5 R o (1 o (3 R P R H 2 2

E AR TSN WA T 87 M AEME BB, 4R EREE—RPE 80.4%
FRIBSFIRI7E 28 P B, JorhR 50.4% IR IR7ETE & p Rt DR, 1 & 5 I RSN B 50
We 22 AR (2 S RS . BT, IECHTZ R T HEEE. AT PR LA R 2
RN R . S5EBFHAMRAEITELL, SRE & b T 5 ) PR
R BB E 2R ZE R, NI ETIE 72 LA 7.

AR, BT EERAEAR, BRI X &2 R I 155 DR AT %, 85
X EER LT R B FERSERSER R . DIRIIE], 2018 Y] FEA R FFLL
i 2008 FE LK Z B, HEARSIRES: 11 RIET 10°C. $2I8 L3h @ 5TMTE, 25
PR RERIRLE . LRGN, 540 TR AR S TE R IR & T, ERE
AL B TOVEIE M FEV UM . BRI SR MR 2, (AR e m . LLARY
KENFI, B 1983 4TS, 4 NH 4000 NPUEEEE] 3.6 Jik Ao TERIA
KA AT 1% b 2 1) FART 1 o] AN Ao DRI, PR TR A MR [X A 21 i =5 N A
(PURTECY WAL
1.2 EASM SRR

bEE N RATEKF IR SGE, =N IRE RS ETIE R T ATV 3T 2 bR
Fhox 8 TR0 2 A PR S PR O FE AN T TR, 25 3 2738 N AR BAET o o) R f T 1K

BRI RAEASCHE TN 2, B A SMIEFEICVOR: 73 9 = A B AT A AT E A
WHETT IAEF & T BN ET &0 TR N o



AR X R R i &2 S A IR IE 7T — LLARDIER 22 9 81

1.2.1 FEFEREBIFR

1910 SE 247, 9 T S 28 FTAINEAN AT 4% A e i CARIASS, BUR BRI IF a0t se i
M. 5 MR R G, M A ISR E R E, A6 SR B & i 2R E 7K
o IAERIEMEFUN AT LURE ) £ RTAE VS S 1919 4R, S8 BRI X AR b2
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b5 AT, FEMEIEEK PMV $8br. £ E, HEKEFRMEHN 0.75,
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DMK BT N by St LI PR SRS o e 00 AR R B ) 32 18 b U 13.9%.
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Re R AAIRILIX, KR, i R B Thae, JEHlAIIRE. BRItz sh, SRl
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AIABLH R R R K. BRI E 4R Bon S WARRE AR HATT & 1S0700
IRERE, (EAUH 14%[) 5218 E DIPTSR 3R R i HAvEF I8 ) i B B2 A 3R

HE ) 0L, EAR R A AT AR A B2 5 N A B2 IE BN, (EAR AT PR R SR B ) =
RN —EFE IR A TR, BANE RSB AR 20 & iE s Rrsgng . hFEm A
R8I ST IE, 2B RO 1 i AN BRI AT O S S T &
RISCIARE L REAT IR T o 49 B S8 m] DA B[R] Z2A] 1 g AT T AR RO 3R 52, M i Je et 1=
) E B Ik B AR & RS o

3.4 KE/NGE

AN TR Z I TT AT, B TR A 08 & 24T I B i 7E i
FEo SRJERTLE 73 BT UGS AT R L KU S SRR R . R S AT ONIE sl
ZOMEE R, FFGRINI D A E5 4 T A BB PP . 85 R B & TG & A AL LU T ]
A ARG, AR R, EARREEE DN, SRREESBE &N AL
B BE T 1R o ST XS AR X B AT R B R S AL R v, W IR L SR A B AN o

BRTE, BAEAYERESHANGArE, 2 E BEGER 7 NAE
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£ 4E BEERNRIMNERL
4.1 Airpak KA
4.1.1 ¥R

THEGARZ )% (CFD) HiEmT LR E NS Sl #uik S80Il GOl AT 50t
O, ARy RIHTHRENCRET R, Sha. G, SUARE D I & E 7 FE AR
TB TR, MR E NG EEY . KA R OUE, REEAEMIENS
BE AT RGE R, 1974 4, PFERI PV Nielsen 1 CK CFD $A RN 2518 T2,
Bl T 2= N SRR E L BT VAR TG AT, T ERER R SRR, IR A
kR RE. BRITE F A2 CFD WiF, MR Z K34 PHOENICS.
STAR—CD, FLUENT %%, Jf Airpak &2J8 T FUENT K44 T 1 [ BR300 1 % b 3k
o BRTH T E N TS E (JAQ). AEFE . T WANS Yl iS5t fats, &8
RATNV B A SR LRI — R AN mf A it A .

Airpak ffi [ FLUENT [ CFD Kfig#s 5| ST AE ARSI 1T . FLUENT R
R HL 200 78 BRI AR A M A SR AR AR 5] AR a8 PR I e B 1) R IEVE A, AT PRIE
QI B B0 8RR G A AT R, [RIET, SRARES 22 5 RS A 20 B8 i SRR B (it 7 5
RTPRIR 5, A 38 P Al S5 0 A AR AR e 52 23 1 L ARTASE 2R ) - B L2

Airpak DHREIRA, A S RIATEAT B0 70 M o e T RIAL T Je it Um @A HORAE
TR HTIE R G BRI, R RS FA AR L T R SRR T vy, FERT TR . 5K
PRIEIRA Se ki 5 AL BRI RE, PTRAAS 3] — RAUATRAGES R UG . Wy, A0
FXHZEE . PMV. PPD S5 & RIFM AT IES M = K. SIS G, I thsr R i 8l
Wit o RN, BT ALE . BRI, — S A DS0058 A 3t m] DU AR A
HAE . 5 HAD SR B T E AL, Airpak W] L e IR A] P 32 At 8 v A O R R
R = NIRRT RN S . Fk, AROFFIERE Aiapak 3.0.16 HHTAEE &
= N FAET & AR 734

4.1.2 TR A ENB

NG NI ZR M AE . ERZ2 Reynolds B/ T3 —Im FHERS, AHABH)
AR Z A A P AR a0 Tmifiag 24 Reynolds HUK TG FHERT, WahFEEE A K
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T RIVKFR, ff R FRELIC R BPREC B, I AR — AR
ORI =R ARARAS L Al R O AR sl dish TARE R IS 158 S H e BRI 1]
AL T A EREALAR AL . B AR ARSI — B A IRt sh KA 2 it i sl [
U TRE SRR A AL FEAH 5 A 2 BN S B s, JREI MERBE: HiER. R,
AT SRR RIS, R TR s & W ERT & Boussinesq i1,

I RSN & R ST EE A shE S EE AR R T EE . HAl, B
AITIEBREGT BRI IG H e . BANRIRAE MR I R A, B
SRAT A GE vt BAR XS N LA AT o PHIX s R, ST IR ST AR E R A I el U RE
JoR B Sy S B Sy IEUNT 6 B~ 18 42 1) 5 R AT THSO LS B SR ATt 8 e o,
SEFTFEEE =ARIEA FESEMGERSES S P RE . BT RAENEH
T R E , X RS RS R XS Gt B AN R T & e R G
PRSI TE o BAE T REE P, A0 ZEAS SN BT AR R RIS 00 T 3K 0 2 RAR A&
e Ao 1R B VIR 2 Timim i sh I o 7 RE LA I, ARE — e 26 AT T
IR0 A e M SRR, {77 R B PR AT ME— 1,

T VAR — R L (4 i A AN 7 [ i 9 P 250 2 B0 AR AR SR R s R R 2, R
FE T8 E IR 1 R A ARIEI 2 i i Pk R B R TR IR E 20, im0
TITRERL, — PR ARN P J7 R Y 450001 Alirpak FE45 1 DUMm AR A . E A FTT
FEAREAL, S-A BEAY | brifE ke AL, EEREAL ke BN, HhrdE ke BRALRRZA NG
TRRR, TSGR, RN 2 . BRI, AT FIFRE k-e RRBY AT AT B

PRAE k-g BRI O AR SR BTINTRE : it ik shshsE K 5 BRI AR AR & 7
Fe, JrRERIEN T

I shfe K Jike:
d (aptk) a(gl;liti) _ aixj(rk j_:) + Gy + pe (5
FERLER ¢ T HR:
0 (;ts) n a(g:li) _ aix](rsj_;> + %Gk + Czsp% (6)
4.1.3 EHHREEAN G

AEART A iR BE I AR 20 oAb = A i i, ELIR RSBy, RS REEBK . e
WA EARM 5, 8 R WOCRIZL AN T AT 8, HOGIE A VEE M 0 Fleo,
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—ELLAK, 45 S ) U BT R o DRI AE TR b o0 A4 2 TR i R S AR T AL AL 3
TR e fR AR A

Airpak $ M =PRI AR S (S2S)E Y, B ALFR (DO) FE S BIARLAIR
I B i A 2R S A7 A A 2R A DL S AN ) A i i N 18] R A B G 28 (R R A 20z - S28
i S AR S AR BRA O AR SRR R o R i O B T O AR A T8 S S R T, PR T
[ F4) B B AT 4 AN R T AN 2R T RS B AT ) i) ) AN = 8 2 00 i S A R R
PSS, B3 SRR A o 1) P 2 TB] AR A T AL PRI, A SCadeds DO ALK
AT 5 = N R A A A

DO A AR e T 5722 8] (1 45 R Ry o L — € I ALAR FfR R S AR I B O VR 2 T 1,
EEPAEIX T H RS T . DO S5 R E, 528 7 TRSRANRKT
Z A8 I,

4.1.4 FRELR

ARICHH Airpak3.0 A HEATIZF AP IRATT

Ot iz 5 H bx

IR YIIR 20 S AT T 5 I, G BE BB T00 BTG AR N B A B
X3, SRJIGE SCTAE, e TS S B YRS B

@@ TR

NT BV, R B SERR @ B H A F T Mk . ASCIE Airpak HLEIEESL
B, 58 S () AR L 55 R SR EN AR | A N AR SR SR NS AL
SRIE A U TR AT R B, e R R AT A EK

(DRI A

RIS LG R TR BT MR AR, BiEASH, &/5iEH FLUENT #H7H
PIHE, R RIS AT 45 R 1

@55 R

BRI ThRE, KB AR . Y, I E A N SRS B
AEIK) PMV. PPD 1411,
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4.2 TR
4.2.1 Py EAERY

RIEREAE, RIKFENE SR Z AKEARE, EAMRAKTE, ARG,
TESEM | AT — s M o ASHIE 7T A 9 8] CL3EAT BHL3% Sl (0 T < v e B — [ L 732 5 )
TrHE P o 8] = BT E S AT . 55 RS 6.3m X 3.5m X 3.3m (KX B8 X E) .
18 &G, A CAETES O 200 JEANm R EE -, Hptk S mmss, bk Ba 1 B
WS DER, RSP 1.2mX2.6m (%X &, JaE), JFTH TR ImX2m, A0,
TR EE, RSFA 1.2mX0.6m. i EA—FEIT, JRSEA 1.2mX2.0m, J18IF)E
SRR 1.0mX2me ALK z B4 7 R BN E 71, X BNE T I hAE T . BT
ANl

21 HRfE H AR
FH TS e 1R 5 R AT B 2 e A (R Kl 43, AT 2 T ST IR i B R . AR SO
AT RO AT T e . e N EIR T EE TS E RN R
ZEMJI) partition, 5 AFTEEN AN — block, & S5HMM EEAE, ANRHEAEEE 7
B INAE R b ARG PRI R O, AT IR IRy 3.
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R 5 ENEIILE

£ =| Bax RsF/m (XXYXZ) & s /W
1 18 room 6.3X3.5X3.3 1 0
2 AWK partition  2.0X0.95X1.6 5 0
3 I E block 1X0.1X0.1 3 40
4 FA fixi block 0.4X0.3X0.5 3 250

4.2.2 ZERIARNFHFREE

4221 RubkE

BT A L= A RETIE, Ak TAQ LT, 8 34 7R 5 ANR BN BUK, SME]
BE 250 3 Al A A IR IR S, /2)3% Radiation 1635, FEUE GRS N DO KR,
FINVURSAENRERS, BUEHEE 1 A 6 DI ESE R E . SINTEECY H T
FANEIE 85%, EAMEILHURE L 8 SAEE 23 ST EINEE, A 17.5C. KRS
TEAI G FORE (Y BE TR T SR 25 08 . AR SRR EdE, 1 H 6 HEIMFEBRE
RUE g 2.5m/s. Feufi— w2 10 K, FRAEEINLT 20 2. 10 2 215 & 98 s 2
3N 63.61 30.61 4.2 Ko T RUHAE T I B e A BUR AR, R 7R AL S RIS
AR i FE T B AN R, T
A
v, = (V10 1—0) 7
Vi = EN H AR AE, mis;
H—F S M&E, m;
PR (10m) AFIEIXGE, m/s;
Hb T FEL A 2R 2K
AN FE TR T S AR R RN, BRI a =0.2. &0 A B KA R 2 BIRH &
SEBESZIE, 2 R £ 5 1) 1 7

Vio

a

4222 HREE

F IR DL B Z5 R IR P AR REXS 5 A R (3L 2 B B T
@OAtkE
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DRI g AN SR S T P TR SE St T i R T A T AR ) AL, AR ST i i i
B PR EE =i O External conditions . XA 75 30 A REE T REOR T SLAM RIS R B AT —
58 5L B b B ) IR i, A A S B ) 3 RRGR AN BE JE o ASSORRAUL 7 5 1 /2 200 J5HE
gL, 2 B OR B R BHX FI S5 R R R A, AN RS AR I R AN P R
IR KBRS, =AM S IR RIE AN
al

t, = tgiy — (8)

Qout
t—— ZAMFERE, C;
tar—— AP THIE, T
FEl3 i AR T R E, W/mP K

[— K PHERFT AL, W/m?;

Clout [l 977 445 K A7 DR TR O B i S ) R AL 2 1700

AT BRI S R B cou X 0.73, AR HL A R EL a B 23 W/m2 K, R4k H (a4
52 KBRS 5 B — H P31 700W/m?.

@]

A 0 1] A2 8Bk T, mF AP E S, e QI 42 R e fiib 28, LT FHG T2
BRI, ANE BRI R dow B 0.78, JEE 6mm, Z¥SJZE 12.7mm, —)Z low-e 3%
S, SRPIRT BB FUR AL — R E s TR EDN opening, JRUHH% & BT L
WENFHASEENR, BENEINLE.

@& &

] O 542 B Wall ACBE, iR BE SR E R EE;  TFE I H T4 XU A
€, PIE SONE I8 %A, NBRIME 101325N/M?,

@re bk

TehG I 2 AR TE 7, PR MR E R o R EH T8 R4 AN AR P T 1 Y
B B PRAR ST o D AH 5T 28 K BRFm A e By, W E A =AML

©E:X iR ATESE: ]

o AR FERREE RN R 205 4y, AN SCANH R IX LU RERE (P10 e, TR b 2 R 246 A T b 3

© H it

a
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R UK AT AR HGATEAC 9 200W e AARRT )R ARSI EE ) 95%. 321X AE 16
& AT ZE SO R SR, L AR O AR R 1. 2met iE, ZERJEAL
H AR BN 0.9,

OHEIR

LR AR T (SLIP

4223 HihSHrIwE

R E S, BEABEE N 1000, WIS 0.001, GEEWSTEN N
1x10%, HAth CFD MK E W% 6:
% 6 CFD M EEE

CFD AR HE 1
F ) A8 L K ‘
FA 5t 51 0.7 0.3 1 0.5 0.5
— By
Bl REAMBGE R RN ”;ﬂ% R
pa
CFD FHR R & 2
i 7 ANG SRAEHS  BTE AVGORMRKE  IFE AVG SRAREFE  KAMG SRAEFS  © AVG SRIEHS
e 2 * e % e
TEIRZRTY \Y Flex Flex Flex Flex

— R, A B R B 038 5 T ) R B 0 R DR 5 9 0.7
0.3 BRI SCh BERFR B TR0, D TER M HOPEBR A 8 B AT T .

4.2.3 PIRRIRI S

FENIAE RS, A A A S AR A o PRk ER A T I B R e AL R AR
ANHICI, Airpak 3z 5 5 1] A BN AIAE AT RE . R IITHERL RIS € T fE
TAFRIPE . HEFRRIIZ S R . DRIk, R A0 A2 B AR AR DA T 0K

ERIENERIIbU YL PN 7NN B R U TR i eiof o N A R & PRST // E
RUER o TRV R T 5 AR S AT TR PR FE BN X sk, XA o AT L% SE AR - (R I8 SRR A
AR T R R B, BT DA 220 WS oo S i A 7 O B, R oo
FoAt 3t 5 R R e R RS BT R 5 R R G O 1 1, A0S D5 AR BR324 P A
AR R %, BOZS R SRR , I HARIE $4> RIS T KOG 558
ALEBIA A T Ko TXRE T LAGsR D G WA RS A IR T it WS PR i, X 3 A iRz
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ARG FEANUERRTE . FEZHUEDLT, — AR B 5 — AN PR IR 3G K 23 ROZORFETE 2
B S ZIa]. FEFFE XA, BT DL L AR A A DAk D IR Bl . S A o

Airpak SCHFH SALA AR, SRR e NS SH 8 3R] LR B AR I
PG ER/IME, BT LU E SN R XA AR O AN A R R X R RS o
PRAL T — AR PR A B AR, 7 AR IR BRI RS FIAR A T B A iR T R
K B 2 AR P47 o Airpak SCRFEESL = FRINZE, 2. Z5tbmgs. dEgbss . &
ORI o P AT R BT S AT [ 55 A A BE R R AR LA A o XA 1) Rl 2 %o SR e 5 SR
AARKFEW, G FAEAN WA AHLRE, 73 B 545 Rl Re AN HERG s a0 SRR A R 2%
T3E SR TRl K, 2 R R A4 SRR . S B 45 24 1) IS T AR AR R FE A T2
TR IEARIR B, 4 38 S R o AR (R ST A A0 AR T LA, AR IR 00,
ZE G R R o 1 de S AT IE SR

AAGETY (R RIS RN 7 TEA, BARFRREA S, BOEBENTARME . L4
RO RN

1A= AR B P X A

IR 14 IO 6 2 R A2 08 AR FRASEARY LA AR A DO A s ) 110 B/ I PR I o 4K
ST A B B R A 5 SR T, RT DA A B ) A DR B TR . e
AL R AT R T IER BT, SREEELEEE. MHAN SRR E LR
BRSPS, IR T Tl T BN AR R P 5 R R

Lo
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FMEE & 6.3my B 3.5m. & 3.3m BIEEAE I, K X/Y/Z J7 R E R kg RAT
N0.15m. MRHETTE . THAT. a5 AEHB B LS AT AR 7y, FEx Jo [ i
BEATINES o B R RS BT HUN 99402, T AEUN 106541, A i) W% G P«

(a) Z=1.1 (b) Y=1.75

vi:.w. iEBliiEE

(c) X=3.3

Kl 23 20 A%

3. KA RS B

RAF R RIRE S TR R Epia R B oG H . IRIAE A RS Jo NS P AT i -
T TR R .

OFE: X F/NHERE FIT, FEEPOE N Jacobian JEFERIAT S, XS Hool
RIS . — NIRRT EN %Y 1, #HREART 0.15, T ud B A% BT i S5
.

@ TR : AT WM T RS T, SRR IA] 2 25 AT 2% PR R RS BT, S SR A 4
Ro PN 1 FoRMAESERITE, T 0. 15 FWRE MK H T e B i o

@M IR AR TRg, tAREE T3 4. W/AMIMIRE T (RN
T 10712 ArRE FEORME IR . K, FFERE R RN R TR .
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g itb)s, W RIT A E NS, IR BUREEI A ITECE, MR it
REFFBIIR Mo ALMAT ST IRARHE, 2T AR R b e BER . ] 24 & IS A A 4

Mesh control MER Mesh control ME
Mum elements: 99402 Mum nodes: 106541 Num glemerits: 93402 Num nodes: 106541
Generate | Displav  Qually | Export | Gererate | Display  Bualty | Export |
i Facealignment € Oualty € “olume © Face dighment Qualty € Volume
Elements lezz than 0.15 are severely distorted. Elements less than 0.15 are severely distorted.

| I I |
a 02 04 06 Ik} 1

[ [ i [
0 0z 04 0E g 1 |

in (0.0 fax|1 Height |0 Barg|20 Min[o.0 Maxh— Height’D_ Bals’?
ficse|[hicpio! ] S Reset | Replot| ™ Solid

Ca) RS- LA 13 (b) IR 2 A &

Mesh control =[x
Num elements: 93402 Mum nodes: 108541

Gererate | Display  Qualty | Export |

 Facealignment ¢ Oualty * Volume

13332
17776
16160
14544
12328
11312
9696
2080
B4
4848
3232
1616
0 I I 1
876005 00012 00024 00034 |

Min [8.6823F Max[0.00337 Height |0 Bars|20

Reset | Replat ™ Soid

() WA fe /N A B

B 24 S o B e N
4.2.4 BERMR

FEHHT IERISERMERT, T2 i “Check model” XA HEATAG 7, By 1L WA EE
BRI T BUTGVE IR AR B 45 45 I 2R ) R . I, Adrpak (5 EV& DN AR & AT 0 4
B, ARG A SRR, e Summary T, A5 2 5 H RN T AR A T AR B
HIWEE . Ha B EMRSHAI AT RARIZH . A SRR AR s 47 A F
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Kl 25 BRIEAT
W IBATRAR, BT REEGE RIS, T RS AR &

4.3 BRIFIUE

FRA 42 U B8 224 R () S AT A 0 A < RO R DO BRI F S AR AT BB, 1B AT SRS
PRI BE SR . DUR B R 5 Se i Bt b AT X L, BeiE R A g ) B4

4.3.1 B EZKKE

PRI T T8 b 8] 205 & — R B, AR 4R SEhR &R BOE T MR LgE T
BEFUNT B«
’Iﬁﬁ*:

1.

AR, HEKHES;

2. HEHE P 4ETF, NOATTREEGT] i %A,
3.
4

mENRAZN, Z AN THARIRE:
=@ IUT 207, = ANRHEM T,

NT GEBCRAT R, EEEER 11: 00 I EIseigs B, f T Il 7 164
1.1m. 0.6m. 0.1m Abf2 SR, BLLAX = AN FE A )il & i T 0E T 1 o EL b,
B v FE AL BRI B 10 23 5 B AR e B0« AL N I = AMR B 17.5°C, X
PSP 8 SR =A™ 5 B A ) R PRI R P 3 T

T = Lk (9

n
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ti——27% e P A FP TR s SRS (4 s M

B aE SRt -

TEmperature TEmperature
23.0 23.0
22.3 22.3
21.6 21.6
20.9 20.9
20.3 20.3
19.6 19.6
18.9 18.9
18.2 18.2
17.5 17.5

(a) Z=0.Im (b) Z=0.6m
Temperature
C

23.0
22.3
21.6
20.9
20.3
19.6
18.9
18.2
17.5

(¢) Z=1.Im

B 26 SR —BEHLRE
PUR 213 B S R 3 AN A5 i B B UUE -
At (3.25, 1.75, 0.1), Temperature =19.5964 C
At (3.25, 1.75, 0.6), Temperature =19.7249 C
At (3.25, 1.75, 1.1), Temperature =19.9543 C
S To= (19.6+19.7+20.0) /3=19.8°C
AR S, 193] Ti= (19.7+19.6+19.5) /3=19.6
AN SR 2 d= (T2-T1) /T1=(19.8-19.6)/19.6=1%<5%

R —:

1. M, A RO BHR A

2. FHEE A, NALITFES ] LE S H;

3. IEEANRNZN, VIRAETF B AR

4. ZFTUT LI, = AR 4T,

NT SBBARBUAT L, M 21: 00 B ILIZ LS5 5 . FAELL 1.1m, 0.6m. 0.1m
IX = AN v R R A R B T M T AR D PR hR e, v B A O 5 10 2B S AR
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SEHUE . B R I S MR 16.3°C, o AR 45 IO RS A 2 =
JE NIRRT EME Tao

EVEEE S IR

T(e:mperature TEmperature
23.0 23.0
22.3 -: 22.3
21.6 21.6
20.9 20.9
20.3 20.3
19.6 19.6
18.9 18.9
18.2 18.2
17.5 17.5

(a) Z=0.1m (b) Z=0.6m

TEmperature
23.0
21.6
20.9
20.3
19.6
18.9
18.2
17.5

(¢) Z=1.1m

27 RO AR E

PLR 25 B R 13X 3 a5 (14 35 E AU -

At (3.25, 1.75, 0.1), Temperature = 18.529 C

At (3.25, 1.75, 0.6), Temperature = 18.642 C

At (3.25, 1.75, 1.1), Temperature = 18.813 C

BT 15 = P9 2 SR T IME To= (18.5+18.6+18.8) /3=18.6C

FRIE SEIEHE, 538 Ti= (19.0+18.9+18.9) /3=18.9°C

REAUATSZI R 2 d= (T2-T1) /Ti=(18.9-18.6)/18.9=1.6%<<5%

WL P EXTLE R, R AME = TS E . R ARME AR T S, & iR
0 SR DR AT e R B A Ak, AR T S PR 3R S5 A O ORI R A D R I Ho T2 4k
BEFMZAZ., EHRESHE, A /MR N BURE & T 5br. (HEARBR
LR ZE BN, ARk 5%.
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4.3.2 EE I HBAE

XF T IRAE, FRATEI T & EE & 21 30 MsEiEdE . RAE LRI
WAL T — Rk B

R =

| TE&EMTEEDLS, A TTHHum, 16 & DY e R

2. M, AR PHER S

3. BHEE T ATF, NDARTTRIHG 1T R 50,

4. TEHENANN, ZABGTEFARS, — AT RMIZIIRE;

5. ZRIUT A0, = ARIHERIT T

MRS, =AM KN Lim/s, J5ROAIEIL. ROVEEREARED 10m, Kt
FHE 1109 opening I, XUH 5 ] ELRZAH H = 4 XU o

BRANEE R A

Speed
mjs

-: 1.50
1.31
1.13
0.93
0.7%
0.56
0.37

3
0.00

(a) Z=0.1m (b) Z=0.6m

(¢) Z=1.Im

Al 28 RIS
PUR 25 BAROR B 3w i B AU -
At (3.25,1.75, 0.1), Speed = 0.202865 m/s
At (3.25,1.75, 0.6), Speed = 0.194986 m/s
At (3.25,1.75, 1.1), Speed = 0.171205 m/s
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BEALL BT 73 25 9 KU~ H8ME Vo= (0.2+0.19+0.17) /3=0.18 m/s

R RESEEAE, 1.1m. 0.6m. 0.1m ALHJFIIRGE S 50: 0.15m/s. 0.21 m/s. 0.25
m/s. “FIME Vi= (0.15+0.21+0.247) /3=0.20 m/s.

BRI SR 2 d= (V-V1) /V1=(0.20-0.18)/0.20=10%

A DA HY SERS AL R 72 d BUBBUR . 5 B3 b5 A SRR A S RN, Sl 72
T2 R R ZE R, EL SRRSO R A PE PR A I 7E /N T 0.2m/s VS FE Y,
ISR AL PR B 3 5 B o 152 222 7 A 1) R R T A I B I3 . B Pt 3l A 5 o 8 4k
RGE RN T7 1] 4

4.4 KE/NGE

AR EFLL CED ¥AF PR N ELAS, X Airpak AFSHOE . AR A HAE 5 AFR
D BRAT TN )E, IR SEERIRBL B B kA, AL T R AR
AR S IO . 2 A AR, R I rT LA T e = i & =
FH NG IEAR RSB F AR . DR AR IR Y . B 5B SEME AT
XFEE, AFHRZES/NT 10%, HATIERAR AT FER .
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55 ENMITAXNRETIERZZ
5.1 BT REIE X

RV  TRETE NN R, BN R R AN R R AT A
T, N W REE BIETE RPIRES . ENVEAT ATRIZ N T E3hliE — MBS
JGE ST IE AT A — RIAT N, B AR EIRETEEAR T I NE N
JA FEIPA S AR O R R, T i B e i R A e N AR T (R i sl i AR B A . 3E
PEAT AT LA AR AT 9 Canssg sl D AP We v %)« et i 5470 (Ao
13 TR B AT 1 <5 ) RIS ST A5 CAnE 98 8 i) SR Bt #f- B AR BT ARA U =R 55D
XELAT A Lo I I AR N AN R DR 2 AR (2 T LA PR 3 R e A T o . AT FTAR FE 1Y)
e N AEAT AN AT AR R AT N

FESEBR, AN E IO T, AMITRESCR N R R R AR, AN
TMAZ . ZZRYNK 16 & 2 BORBC R RIE RS, BN NG — BRI 7 2471
. — el & BT AR = AR RIS SRS SR BN YIR
VT B SR A B DL HER 1 55 s (8] 9 Sent B, JE I o H % & M AEAT
Ny IRFCHRT IR B S AT 1E (500 o

5.2 RIBEIL

FV QXA AT TIRUE, A TR kS B IR, S R R IR B
VRN RUILR A, BT

Rt —

1. AR, ZEAMNEEN17.5C, HEKMHE;

2. BHETIAH, T EERM, NEAITRH;

3. IERANRANEN, S AR T AR

4. /T EFF, = AR ST

R

1. %M, FAMEEN 16.5C, TR

2. BHETIEH, T EERM, NEAITRH;

3. i NRNEN, S AKIA T AR
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4. ZRITUTTT, = ANHIHE4TT
WM ZFRBUAE R E 1 1m A FORAME, S H = S R InE -

Tecmperature Temperature
C
23.0 23.0
22.3 22.3
21.6 21.6
20.9 20.9
20.3 20.3
19.6 19.6
18.9 18.9
18.2 18.2
17.5 17.5
(b) #H
K 20 HERHIIBLILE
Speed
mfs
0.150 0.150
0.131 0.131
0.113 0.113
0.093 0.093
0.075 0.075
0.056 0.056
0.037 0.037
0.018 0.018
0.000 0.000
(a) HR (b) &M
K 30 FEAHAR R XUk
-] Pwmv
3.00 3.00
@ 2.25 2.25
1.50 1.50
0.751 0.75
0.001 0.00
-0.75 -0.75
1.50 -1.50
@ @ -2.25 -2.25
-3.00 -3.00
(a) HK (b) &M
Bl 31 LA AL PMV 37
PPD
100. 100.
87.5 8f.5
75.0 75.0
62.5 62.5
50.0 50.0
375 37.5
25.0 25.0
125 125
0.001 0.00

(a) HK (b) #Hf
K 32 FLREREIL PPD 17
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5.3 WHETITA
53.1 J/NER R

FESEAIE A, P& T B SEBR G 5L E M1 AT M2 # k. Fohdgfi] M1 %8 0.2m, A
PR ETTM2 585 Im, BT REEI0Y 2me AESRIS AR, 18 &0 & 1T RIRES A
2IF o HHTAHESVTRRAC, AR AT RE BRI UK 55 AN
PRVTIF TR AINR AT TG RS2

R M2 BEEDNFIPIRES, M1 fRFFRH, RIERIE 0.5m, & 2 KIENX M,
AL BT TR g T EANRGE SRR, ACAHEFE SR EX, T,
LR UE

_— Tecmperature TEmperature
23.0 23.0
-: 22.3 22.3
21.6 21.6
209 20.9
20.3 20.3
19.6 19.6
18.9 18.9
18.2 18.2
17.5 17.5

(b) WM
K 33 I /N & T 1T LR
Speed
mjs

0.150 0.150

013 0.131

0.113 0.113

0.093: 0.093

0.0751 0.075

0.056: 0.056

0.037! 0.037

0.018 0.018

0.000 0.000

(a) AR (b) ®Ht
K 34 9/NFH 6 11T DB R GE 37
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(a) AKX (b) M
35 J/NBH & 71T F AL PPD 17

i NER RS, SRR ERERRRE. AR, WEFS ET0.7C, &K
FTFT 0.8°Cs WA, WEFHETT 1C, &KETHT 1.1C. AREINEERHA K
PRARSY, =N REE AR 1S BB/ GO TT RN — TR T8N Ah A
ey Jy—J7 T B A TR AR D> 1 KBRS S AR TR T o TR AT K BH AR5
FAMRZEAXE R [N TG, BNV RAESL L2, AT EA#RE
ARE, DA = WIRE R E R T H R,

[FJIS, P ORI T B =8 9 2 SO0 20 P B, e s 2 0. 1m A XU IR T 0.03m/s .
AR 10 AT e AR AL AE K T i A AR Dy e AU K R4 o X HE AR S
H R, BN G T A 7= AR ah a0 SEAN DAL PO R SR A A S R R
BN, = Ahr URT DAY o B Sk b (modlE, o XUBE N R AT

KT INE R TRIAR LG R

. X HE(C) M (m/s) PPD
W & R (7] - PMV
0. Im 0. 6m 1. 1m 0. 1m 0. 6m 1. 1Im %)
» =EPN 19.6 19.7 20.0 0. 05 0.04 0.04 -0.9 29
FERb R .
G 18.5 18.6 18.7 0.04 0.03 0.03 -1.5 54

AKX 21.4 21.5 21.7 0.02 0.02 0.04 -0.5 15

NG T
R 19.6 19.6 19.7 0.01 0.03 0.04 -1.3 43

RTEAR, MU RARNGE, ORI R AET &S BT, (AR INAR A A
. ARRGLT PMV E LT 0.4, 35R-0.5, KBRS AT HOIRZES T AR 3 A K E)
TR, WHIRIL T PMV {E_EFF 0.2, 484-1.3, FIFCIRIL T H) PPD 25 LT T 14%A0
11%. PPD 37 %7R: FIRIEEA A Fridm: WA A EH 5, JUHAE
PEALSE fAL, PPD 3 (bR Hy W 2 3 T AR X A Sy 5 A X 38— B (2 AR
BT NEE o0 PR B IR 3 2 i N B L AR ARG, IX UL RT3 — A7 A EAR e X 7
& PR R FE A PR
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BAAIE, BHEITHEPRESZNFIPIRE T U= N 2 RE, BREANES
POEFEAR, EbT =N REMTR AL NS, BN NG EVA S

5.3.2 [FUE XIE i

IR NEX, AT ERHE —B 1.2mX0.6m (58 X &) FIBIE . 1F92prill
ERFEF, BT sITE ST L E S ARIT . O T IR TS 1 R = P ETIE R,
KRR B B E AT IR . BT RS oy B, R AL & AR —F, %
FERR R, 1.2X0.6 (98 X m) MBI . A TTHRFFETFRG, JTFO%EAN Im. 1
PR

Tecmperature TEmperature

23.0 23.0
22.3 22.3
21.6 21.6
2049 209
20.3 203
19.6 19.6
18.9 18.9
18.2 18.2
17.5 17.5

(b)
& 36 FTHFBH & 1] b B LR 3

Speed
mfs
0.150 0.150
0.131 013
0.113 0.113
0.093 0.093
0.075 0.075
0.056 0.056
0.037 0.037
0.018 0.018
0.000 0.000

(a) AR (b) ®Ht
K 37 FTHFFH & 1] B H X GE

PPD PFD
100. 100.
87.5 87.5
75.0 75.0
62.5 62.5
50.0 50.0
375 375
25.0 25.0
12.5 12.5
0.00 0.00

(a) AR (b) #H
Bl 38 FTIFFH & '] E & 1540 PPD 3%
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H1&l 36-38 Al A1, FTOFRHGTI EE )G, BHG 1T A paAus 4k df i B AR, fEIREE
Wy AR — B X . A RALE IR, R EREA A2 . T T R
I EREAEAR, = A RRE R B TN, BN AR R R SR
KA BREEIE A I A3 5 LB LR, 8 R AR B AR PR 2 PR Al e 1] A3z 12 B
BITE A RGEK BB AN T EE AR & 1 — M R E X, REERE I 7T fmm R, E
HF 2SR B IR, AN TRAKIHANE 5 2R B B K DB )3 5 ££ PPD 35,
FRANBLHE PURCIR DL N BEA 2 AV At BRAR e, U B & Y ISR B AN 18 A\ S L
(ZEYINE

® 8 BTG EEL R

WHE KM FiF (8] BE O KT (m/s) PMV PPD

0. 1m 0. 6m 1. 1m 0. 1m 0. 6m 1. 1m %)

2 iy HR 19.6 19.7 20. 0 0.05 0.04 0. 04 -0.9 29
1 18.5 18.6 18.7 0. 04 0.03 0.03 -1.5 54

FIFFRET] EE HR 19.1 19.2 19.4 0. 06 0.05 0.04 -1.1 36
1 18.1 18.2 18.3 0.05 0.04 0. 04 -1.6 58

® 8 Eux, AR TENIREZ-FE T 0.5C, K& Lim &N T 0.6°C,
PPD F& 1 7%, 1 PMV FEKE] 7-1.1. BMARGL N = MRS TR 0.4°C, PPD F+
=13 T 4%, PMV FKE] 1 -1.6, FHECZ TATIFFH G 1] E B0 B P BT 3 ) SRR FE /N

B B S5 RRTH, FTIFRE G 1) b oo B AN Y [ 9 i A B AN K, 28 5 Il ==
NI ALY, 5HE R AREE KE S N R, =R, S8 SR ERS 1
SN 22 T B0 WIR B RIS, X PE A IE i AN L RRETIE I PEAIC . DRk, $TJFRH
a1 EEAAELTEAE EAE IR . (H25 B EZAT Ayn] ARG = g KU, 05 [m] #4vET
TE LML/, a0 AR a2 AR T SO (A KR & BRSO, T R
A [E]3E AT 3

5.3.3 XTiiEME

AR 0.2mX2m (58 X ) BIRHTIAT Im X 2m #9 3 TTRI AR AR 1 <
RO E, —2E0E &8 TR = R, 2 A DT G TTFIRT I, IE K
AL IS, AR AN VAL T BONT IR, TS H], @)X R/ Tm
X2mo FHETRFFEIT. BILEERAT
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Temperature

Temperature

¢ C

23.0 23.0

-: 22.3 -: 22.3
21.6 21.6
20.9 20.9
20.3 20.3
19.6 19.6
18.9 18.9
18.2 18.2
17.5 17.5

(b) M
Kl 39 FTHFA AL TR FE 37

Speed

mjs
0.150 0.150

-: 0.131 0.131
0.113 0.113
0.093 0.093
0.075 0.075
0.056 0.056
0.037 0.037
0.018 0.018
0.000 0.000

(a) HKR (b) M
Kl 40 $THF N AR T TR0 X 37

PPD ——————————————————————  PPD
100. 100.

-: 87.5 -: 87.5
75.0 75.0
62.5 62.5
50.0 ’ - - : 50.0
37.5 37.5
25.0 25.0
12.5 12.5
l].["] [ s l].l]l]

(b) B
Bl 41 4TIF N EIALT T PPD 3

TR NEHTIMH G 15, B % G NIRRT R, £ R R BCFE TR 0.7°C,
IR B2 R 0.8°C o M MR IR AR, BRALGIRIMI GRS T 25 N B A4 iR B2
AR ZHA PRACFI F At 3 7 BT E Z(E AR K, 2008 2.5°C,

BN EREG, BRI = N A A AR AL, AR A 7Y
AR o = BRI AT N FEPTIATTAE RGBSR, 31 v a] b XUEGZ W R, B2k
R TE KR E B3 . XA RAT A B 2 B ok Tl NIl XU . R 9 iR
PAPE O T 1% A GBS AT B o XGEF 35 R B 0.02m/s, A 0.1m 4 R B& 0.04m/s .
XAy 5 [ P T ot it , =4 NHIE B g il e T =N AE. BRICT =
WANRZE, FECESIRIE ) .

(a) HK
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R 9 AT AL TS5 R

X ) BE CCO KIE (m/s) PPD
B %A B ] PMV
0. Im 0. 6m 1. Im 0. 1m 0. 6m 1. Im %)
N EEN 19.6 19.7 20.0 0. 05 0. 04 0. 04 -0.9 29
FEAt AR Y \
b1 18.5 18.6 18.7 0. 04 0.03 0.03 -1.5 54
) EEN 18.9 18.9 19.0 0.01 0.03 0. 04 -1.2 41
FIFNA] X
b1 17.8 17.8 17.9 0.01 0. 02 0.03 -1.7 65

WK 9 Fran, [FEFTHBH G T TN AR D0 T & A BRI AR M . HRROL T
PMV {HF#{% 7 0.6, PPD B2 H 29%L R T 54%; WERAL T PMV FEK T 0.2, PPD [%
IC T 1% XUt B FRIE RIEAT 0T B R I #ET i 2318 CBOR M . B AT I, ERAR R
J T IRE T IR 38 N AR B BE O35 5], S N IR IE RRCR B, AT FH 115 & B X . B 9B 1k
TR NAE R E NG, AP E KT

5.4 MERFITH

B = BN S2 U R UK G IR $E Bt 2E AT 1 Geit s 45 RUR R 90% M R F A, 66%
RS2 H B AR BRILZ AL, A NBEEiEgh. Sk Sk “HRik
K7 IR EEAT IR (1 A2 FAES I8 5 M ALK TR A ) LA FARA QI R o AR I I 2t
R i B P AR B R BN BRA R, 20 IR T B AT e AT & M5

5.4.1 BAEKD#HA

LAY IRER clo=1.0 K :

SPR VN EE TR e YF

CLO=1.0, MET=1.0,

PMV: min = -2.15147, max = 3, mean = -0.749908,
PPD: min = 5, max = 99.1159, mean = 21.9735,
BRI T A7 A L 45 2R D9 -

CLO=1.0, MET=1.0,

PPD: min =5, max = 99.1159, mean = 42.2941,
PMV: min = -2.40998, max = 3, mean = -1.2488,

2 ARWIIAGH clo=1.2 I,

64



AR X R R i &2 S A IR IE 7T — LLARDIER 22 9 81

SPR VNN B e YF

CLO=1.2,MET=1.0,

PMV: min = -1.64342, max = 3, mean = -0.431702,

PPD: min =5, max = 99.1159, mean = 12.9982,

AR TR A H 45 2R -

CLO=1.2,MET=1.0,

PMV: min = -1.88479, max = 3, mean = -0.879682,

PPD: min =5, max = 99.1159, mean = 25.5217,

BB FBAXT PMV . PPD FENALE L5 U1 F
10 HEARRIREAUSS ]

FrRRAC
e WA A %b PPD
HR 0.9 1 -0.9 29
i 71

R il 0.9 1 -1.5 54
HR 1 1 -0.7 22
il 1 1 -1.2 42

BRA
e HR 1.2 1 -0.4 13
il 1.2 1 -0.9 26

RIEE =BG, 39.1% K2 RAE KV APHLE 0.8~1.0 Z 18], 23.5%H)%Z K&K
FAPELE 1.0 2 1.2 Z 1], clo=1.0 J& — A= MET G 7 AR AFHITERE, clo=1.2 1%
TN A NN IR IS 3k 43 A X TA] () B KA . AERAR AT T (met=1.0), BARYIFAM
M 0.9¢clo #4NZE 1.0clo, AKY#BEE T+ 0.1clo, FHRABM: PMV {555 L7+ 0.2, 0.3,
PPD 75l F % 8% 12%; FEARYIFAFHM 0.9clo ¥EN2E 1.2clo, AA#HPHAE Tt 0.3clo,
R R PMV _EFF 0.5, 0.6, PPD FF& 16%- 18%. XJ ELARMIIFH A 1.0 AR HGH
N 1.2 BRI, RPIBE_ETE 0.2¢lo, PMV ) ETF 0.3, K PPD /> 9%, & PPD
W 16%.

HH LT AL, S8 A BRI FAET 3E B FR T BOR B S, RN BRI . (H2
HARBEE R IABE I gD Frbl, FERBOIRGLT, AR PR (ST Bkt T-F5
AT DL, S9N 2 AR A T AT & 1 77 =K
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5.4.2 A H AR

T, FANRNESPIRES 2 uEEL, IR RS E N 1.0. &2
FEINE ST = 3R m NIRRT R, BUREERACE R BB 1.2, [JRIRER AT

FLRIRE A 7 Ayt 45 2R D9 -

CLO=0.9,MET=1.2,

PMV: min = -1.60479, max = 3, mean = -0.38645,

PPD: min =5, max = 99.1159, mean = 11.9051,

RHFARGL DAL AL i H 25 2R 0 «

CLO=0.9,MET=1.2,

PMV: min = -1.82269, max = 3, mean = -0.813449,

PPD: min =5, max = 99.1159, mean = 22.8361,

BB R 26X PMV. PPD S2MRLE S5 U0

R 11 BURE ARSNGB

W & P[] I H WZ‘% PMV PPD (%)
HR 0.9 1 -0.9 29
T = Widll
R il 0.9 1 -1.5 54
HR 0.9 1.2 -0.4 12
BT A X
g 0.9 1.2 -0.8 23

R SRER, BINESIKCT A IE MR MmO R TS SRS A AR
WA PR S B AL AT AT P R E I, BRI 252 & 0.2 FIRIRGL T PMV {A i
-0.9 7+ %-0.4, PPD /> 17%; AR, PMV {E3E10 0.7, PPD 16 T [ 25%, 7] W%
AT XS IR [ AR G R T K

EISINERET, F 89.6%M NiLHld “L KM KIGE, (ARH 17.8%1
N “EEIE)”. W B RATAN, BRI Z AN A H FH AT 2 0 # AT i i BUAR K5
We, L3R B R AR o T I R THE AL T 2 F KW . FEE MM X A2, 4
1o A NN A HA T B oS8 SR IR BTN, 3 A 1 s i 30 5 B2 gt ] LARS B A AR IA 3
HEEIRES
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5.5 AE/NGT

AR IR A 45 R AR & N G0 G RNAEAT O JFT) S JFE . 38
RY) BTSRRI SO E, B 7 RGENAT R = IR R
A2, DRI T GG NAT R P AR RETIE R PMV. PPD fRFSIIN . A1
a5 DT E SN AT A RER BOt It M= A NAEETE . OGP RIRM . X
XA ST AR, 2 iE RCE NIRRT e, HITER G 1] ae A 5 il = W
FAIREG 3 AT AN o T YR/ 388 X AR AR B 5 17 B 4T eSO AT RT L I iz = A Ak 3
BAA RGN = N AETE, (v R 7 S S IR AN s s KT
TR AT RS A RGN (R ETIE T SR, A AT e BB IR L T R BT &
SRR, N G SR AN [F] (0 75 SRONTR 18] Brde 36 5 B A M AEAT 4
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HiLSRE

A I E WG HE . AR =R 0730, S BRYIR 22408 5 it 7t
X, RITE MK X @A e & A FE T IE, DS RILL M st

DA EIR 7, RINEZEZEINRELE 16°C~20°C 20, FrillFesEiE . R 26057
FENREXEDY 17.5°C~23°C, HPrAEE, X2 F N B IR, Bdx =
PR A 3210 IV IRE, ASOR Il T RIS R R A 5, 2l FH IEAREE
PEAZERIRIAEE, WOHE EWE= AR E R, B TRYIX S, = A
SR HIAEAE 70%-85% 2 (8]0 SZARF A FEARIE N | 5 Fh AT L DORIR G, e
FERMARR DL . [, SR &= N K E R D, EN 2RI E T2
TEN T EAIRE R o (B2 E N B N RIE R DU R R . AR H 2
WE U = Y RGEIE N, X RS A I AR (BN D 232
OB . B S R AR DA RS, ASCE S 45 izt X & H ik
FHE: EAOUINEINEH AT A AKA T ROV E /A A+ it A AR . THE
AN e O AR, BRI FEAE N 0.91 .

BRAUBE B 2, i FH G 1T PIRES 2RI, & AR BRI 70 A1 5 934
&), BRNGREAERETEA ik, HHE T EW S ETTFEOVTIPRER, =W’
JC RIS X 122 IR R B = A XU, B i i Y BB X B AR, e
GBI E N ARG AALY, RAERENNRAAGTE. AAOLTTSHETTRA
ITIORDGEN, ENEOHRIE R, A XG5 B A TE (R T8 X I 7 A 415, (H
A VO AR AT XGRS A T B R, BINE & T DR A IR 1 s 9T
TG T LB E AT DA BRIE X530, (EAEE AR $TPAN DAL TP Y
ANEH . MEAFTATEINEIR, SIS MR E PRI RCR I &, (R HACR
It 5 A A R BEL R S Iy gl o 3R i sh AT X TG 3 A SR TR FRAR T3 A . — 8%
BHEARDL T AR TGS S K e 2R BT IERVEAT N, &R RO R 3 s 22 5
ARAAGE eid KT

SRS, S X &2 & = N AR SR IR N “ B RIHE . BAREAY)
BB S HART EhriE, SlEWREGER] 17— MAEFE T, ERMNTEW ik A%
2 H PRI . I A S HUE B P PR, 52 S A B ) 0 B
FER AR IX B AF, 4R ZHO2E AT X B W AL BEAT ] . o R0
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XU IE S it AT DA s IR X, HEREAR DR TEE XS 2, N & T H RIS R g
fEtE o 47 5 NN AN REE I R 1 Bt X S ARSI, SN A ) s i 3 56 mT
LA i A AR FAPAR B P S R 1 375 B A28 BT RIS o i iR AT o R
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