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ABSTRACT

The China catering kitchen environment is featured with high temperature, severe
oil smoke pollution and unreasonable air distribution. The abominable indoor in kitchen
can affect staff’s health and decrease working efficiency. Displacement ventilation,
which can supply favorable air distribution and increase air quality and thermal
comfortableness, has been applied in designs of office and industry buildings. The
displacement ventilation is firstly used in the design of China catering kitchen in this
paper. The physical model for a model kitchen is established. The calculation method is
proved accurate by comparing between numerical results and experimental results of

velocity fields and temperature fields of model kitchen. Different ventilation parameters
. are designed for a practical project kitchen. Numerical simulation of the kitchen is
established by using Airpark. The velocity fields, temperature fields and CO,
distributions in different positions are analyzed, and the laws of air age and PPD-PMV
values are also studied. The results of this paper are provided beneficial exploration for
the using of displacement ventilation system in catering kitchen. The main work and
achievements are outlined as follows:

1. The indoor environmental features of catering kitchens in China are summarized,
and evaluation indicators of indoor environment in kitchen are analyzed. Development
situations of displacement ventilation are briefly introduced, and by comparing the
design features of displacement ventilation and mix ventilation, it is found that the
displacement ventilation can increase indoor air quality and ventilation efficiency.

2. Numerical simulation of model kitchen is established using Airpark with zero
equation models. The kitchen is supposed to be a closed space. The model and
caiculation method is proved accurate, fast and concise by comparing between
numerical results and experimental results of velocity and temperature fields of model
kitchen.

3. The physical model is simplified by using condition of a practical project
kitchen. 16 different ventilation programs are designed for simulations through
changing ventilation conditions including ventilation velocity and temperature. Velocity
fields, temperature fields, CO, concentration distributions and air age features are
analyzed, and PMV-PPD indicators are also compared. The applicability of
displacement ventilation using in catering kitchen and the effects of different ventilation

parameters on indoor environment are finally analyzed. The main conclusions are as
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follows:

(1) The integrated air flow distributions are stable, and air in human breathing area
is fresh by displacement ventilation. The working area temperature is decreased and the
vertical temperature gradient is increased with the decreasing air supply temperature
under the same air supply velocity. The vertical temperature gradient is increased with
the decreasing air supply velocity under the same air supply temperature. And designed
air supply velocity should be less than 0.25m/s to avoid cold blow feeling for most of
people. Air supply temperature should alsQq be mot less than 20°C for decreasing
vertical temperature difference and increasing comfortableness.

(2) The ventilation temperéture has little effect on CO, concentration distribution
by using displacement ventilation. Pollutant distribution is controllable and CO,
discharging is contributed by increasing ventilation velocity. In addition, increasing
velocity and decreasing temperature will decrease PMV values and increase PPD
values.

(3) The results, obtained by comparing the simulation results, show that the indoor
air flow distribution of kitchen is reasonable, and pollutants of cross-inflections are
decreased by using displacement ventilation method. In addition, air exchange
efficiency of displacement ventilation is higher than 100%, which is obviously higher
than that of mix ventilation.

The catering kitchen is a special construction. The advantages of displacement
ventilation are fully reflected in catering kitchen. Residual heat is effectively removed,
and temperature distribution and air quality are also improved by using displacement
ventilation. Ventilation parameters must be strictly controlled to avoid excessive high

velocity and sharply low temperature.

Key words: catering kitchen, displacement ventilation, numerical simulation,

velocity field, temperature field
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R S A nE 2- 157 7R

ME2-1FALEH, HFRRGEXNEFENRSHEL. HFRYKRETE
ANEE., MEREXEEHEENIGRIMRAERT AABRERZ £, $#HF
BB HFR KA T3 RIFHR S . Hit, 5RE&ENAL, RAERER
F R A0 B A REBREX RIS R LR B S R

L 7T

512,
tt

66D

? : ’ »( i v,
1900 ’
A

(2) BAERNE B =EASRI A EE

—— . .. S
660 B .
. REK .

1900

Nt

-
—
—

—
R

(b) E#BREHEARS AR
M 2-1 BRERTAEBEARI R EE

13



T HRFAREFERE LR

2.1.3 HifFitH

BOOLE B EEN A R A RRK . BERNEERER, BE4N
KIEE — BB RE . R RS AR AERNNS, i —8RE B,
HIMBERELRBEANEE. BEAKEERMEMETMT. ML, it
EERE N, REAEBH. TAKRERLEEOZOER, —REE
H REAERERGEEE. BV RSN REEAEEY. TELARAE
BTAEAR. B DR IEA & K B 5 BB W&

Fe BB A BRI SR o SR R LA BB 2 ) B R R, S S KT,
EHARBE AN UE B THEARMERER W%, RELERTETEAR LR
WA TR EFEN, R R E R . 8% YO B 5 A 75 492.0m,
H AR —BCh0.8m, M EEEREMEELH095m, BTk BIEE, FH5E
H1.75m. Bk, B S 5HXE0.95m~2.0m 7] X SRAF % B HB M B
R THERGEE, E2-2.

jﬂ
|
|
|
|

JIE HHHHEHHE
H
=
X

2000

950
800

3 [ B

B 2-2 B TR &8 RE R /mm
¥ 5 18] . P9 8 i o S
Q= Q+H =0,+0,+0,+Q,+Q +H, 2-1
A, QHENBRM: Qv O OAMRTAE. BHEREMPEKAIRE B
fif: O~ QA MIRREYT SRR BB RN 68, EERENRRPRE

P4

14



TR K F ML F A EL B

HERZERELEARBRERMGAH, H AZAZKEHNEBE,

B, FIFEXN R AR Q, R & Q, RIRR Q, IR B S H I,
ERAEBENKITH, RPFEHMRHKNEHRQ MO NFTHEREN I THE
Xi#85y. # L bR RRBERBREME, WO, <0, O <Q. Aot BHER
BRBRENTREEN, BHH, <H, . B, BEREXTEERAHNTRSE
BR, BIQ <0, XthRBEHRBMITREMN—BXBEE.

2.2 BEZERAREIEMNIERR
.ZZlﬁEﬁﬁ

BB RS N TAEX MR A, REWAGRSFERNEERNE. B
BRBETEREERATREANER, EATSEZARINTREFRE KA,
HMUERBEA=ERATE, HATEEHFANBERET, T IEARLT
AEIFE (BPAZ. SNES) , SNEEMMBEEIH=AK: KHX. T
FERA EEIX, mE2-30R. RBRES AL, =1, ~1,, Hoe WEXEE, 1,0
0.1mEFEANARE: AR TAERBI A, =1, -1, HH g, AL 1mBG B ALE
B BRI AL =1, -1, Hebe HHREE.

A
H/m

D -

X Aty > At g At i°C

E23 ZRRFA-BEHEEKEE

MIER O B RR F S EME R BT, BHEmAEREE A&k
FUEF R As,y, » ZREMBINGRARG, BERENEN, BEZS EHE

15



IAKRKEREF 4L E LR

ZHEARE (CCLHMHEMEBERRZARE) ,» BRARTEXET AL AA
WRHMBFHR O ERX B A, ATREH T HARKERFE A ATH AR

Fanger WRIEHI A B E T &L MR Z T ARBURAHERE 45, mE2-457
7No HE2-4TT R, HLMREZEH3CH, AHEEAT%. REA K#ERE T
TP AR B B v R R BB R, RE BT B AT AR K E
FrRiRdE BT B IR (R2-2) fEABH%.

80

40
® 29
ﬁm /
mS
- v
}é_

7
0 2 4 6 8 10 12

KRR 2% °C
K24 EHBETROATEN
#£2-2 BR K E BrindE P ST E R AR

\ ~ DIN (#E[E) CIBSE (ZEHE) ISO (HER)
B 1946/2 (1994) (1990) 7730 (1990)
Atg = t1.1 - t0.1 <2°C <3°C <3°C

B, 21°C 20°C —

2.2.2 BEEH

FREREINEZAREZNRER G, BB SEN R HEE
B A S FLAEXE—RRE, ZFERRERSZANTEZARARER
MFHE. FREREBRREATINFTHEE, SEEREANENRIN
R, BRI EAZKBAMGEEER,

P() A SFER KBRS ARE, RrF—NRERLSTLERNMZUR
REUEREZ AR Z SRR EET). o) BB LU R ER SRR B AW
Eo BHERFRESHE (SF N2Ov COp) KIFREAZER. EXRRENS

16




I A KFAREFAARELEBL

WHEC©0), FEEFEZSIEN, EARESERIRERZ TR, HETHEEA
BRI VR P B B 1) T SE B A . 3 A TR BRSO B S v i 4 T P 2-5 7 7R o
THZ A N ZIBERRE D C() . BREX SR MEN 547 0T LA 2]

1-0(t)= g(((?) 2-2)

Ho o) RERMBEN B o) K BRI MK E, B
o()= [ p(e)dt (2-3)
MAREE X BRI EAXRZRFRT A

- [ c@ar
r= f to(t)dt = f (1- D(t))dt = f g(((t)))dt = f =0 (2-4)

WEC®)

()ds

S IEN
E2-5 ENRESEREER M
FRERBD, RPZAKRBZSEHENESEE, METssSEREHE
BERRAR, R 5.

2.2.3 |MEYWE (ESEREREH

BRMERIME NS REFEEBIESS, WTLUAF X8 XS AN LR
Rt BT, BEFEHZSEZNNEEERRZSSERRITE,

ARG A B ERALS, HREXROLZ[ERIF, HFRADLZE
SERKVIQ, HFVABRER, m’; QUEAFHNZENE, m’s, WER
I SER N E T SER R

A 1 (2-5)

2Q 2
HA, o, A4 XM EFE, HESTENRTREHEL.

17



T HERERETFL B LRI

DABRAEVE i N ZEHE, & NHMEMRRAR TRNEARTIREE,

1
E,= 5:" x100% (2-6)

WEHENABRSHEIXE S0%0, ZRERNRFMBRELT. HEREEROHRS
BRI 1, Bk TR HREAEEEXRNERRAEL. ¥HANESEREE
REZSBEFBBENM, ZNFER/ARS, BMEKT EARENE, HHS
BERE S0%kA, REMBMIFNSERK,
- BHRENSRAAR MGG, EREER, EUER, FRHZFREEATER
BHRE, BENRE, BSUER, BEE 50%~67%2 0. EREHEHK. HE.
ZZ Y TR 2 CASHRAED il % i) F- /i  System Performance Evaluation and Design
Guideline for Displacement Ventilation) %} & W51 B ABEH#AT THE,
g BEHE N BRI ERH .

ik, ZEEFEARTPERAEREXTUREEN TERSIFHE,
B BERH.

2.2.4 BRYE (REFARLED

BRERIHEBXARENA R AR MERR AR, BHFREE
R BE (2 A AR Rt X 535 R 2 E M LU0, DUR R v S 038 X
ERNERHREARNES, BEBESRFHRKARBL, TUATAR
THHEENKEE,

E =2 _x100% (2-7)

Ho, o AHENEE, °C; (ATHREE, °C: HENEE, °C.

MAR (2-7) ATUES, BREES M HB KPR,

AR BN, BAEEZE—MEHE, BHEES5ERNKIA
FRRE, WEEEYRFENEFHE, BETEXER, SHNRR L #iL. Ak

BRI A, -1, <0, HBNMEE, <1
5 BERE RN R AT NE SR T TEX Bl EERAES, AEEREER

18



IR K F M L F AL B

HAEE LR TRERE. TERXPFE XXM, HXAOLERERS. 8T
BB THEANRBAEE, BHRENX ¢, B\ GRS E AR E. ARPRXEE
KT HBRE, B -1, >0, NTEXRKEEE,>1.

MU ESHTaT 4, B BOE X EE X T HR S8 XAREXRE, B
REERHT RN T HRREEX.

Foh, BHTERERAKERNES, BTAFNTRERD, KYLAERERK,
WREBCRMNR & ., ELBF LR, #EREXEXANERRERKH100%, 3L
bR R H50%~70%. BHRBEXRMEEZAZ[SE, LRERYABKERETT
EE, HAEEFE H100%~200%"",

AR, EFEETNABERBXNBARERSBEXREMEEF A,
HEEIR.

2.2.5 PMV 5 PPD ¥5#5

ARG EW R T REXRRE R —NEE RN ER. BaiERASTZ0
AEFELE VO IR IR A PMV-PPD.

PMV (Predicted Mean Vote, BITR#MIFIRELD B—IMEEHNTEF, &6
ZRT NEESIRERE, BAGTHRAREEM, REHRMEL,. TREET. FHHE
BHEET,. TRMNEF SR ERHE R E N AEFEREE MR,

R THRAEFENE, FHETKZEFangerflfl T KB KL (LL1396 A AHFFT XL
%) o iR RELEREOATLHES, EEMARTEHNAREZEAER
DUF XA SRR AR EM RS (AREREHHR) , B-EHEE (A, &
H. R BFE « BEE. BRI $O , IR2-3. BREEFEATGE, MISE
RIERN AAFEBINFHERIAR . AT HBIX—KR, FangerlBid 4404 X tH
PPD (Predicted Percentage of Dissatisfied, BEIFiMIAHEE %) X—Hr™,

# 2-3 ASHRAE 5 PMV #5718

ASHRAE i .
wgsesg | | B MR gl | MR K

¥

ASHRAE B3 & 7 6 5 4 3 2 1

PMV 8hR{E 3 2 1 0 1 2 3

19



I A KRKFMRME F 4L E LB

FI2-6PMV-PPDX AR . ME2-6HRATA LU H, EIERE—FRERA A K
ZBARHER, WPMV=0Ft, PPD=5, HHIIRASHHIABRBIRHE. 1SO7730
FRAEHRERE, W E—HIRBEUPPDIEA K T 10%EH BIHKIEE, BIAH 10%H A Xt
R AR Hik, BRNFEHREFEEERN: PMVIEE-05E+0.5ZH.
AR — P E M T TR RAE S HINLANC, WR2-4. REZER
F G TP B X T B BT E PR A -1.0<PMV<1.0, PPD<26%.

100

s e
50 : .
Q40 .' *. Manger ,/ i
= 50 AN /
& N ., /
Sa0 \ Lo
18 Fanger
£
2 10 b \ S
= : \\_//
5 e T T S ——
0
-3 -25-2 -1.5 -1 -0.5 0 0.5 1 1.5 2 2.5
& 2-6 PMV5PPDRY X Z B4k
£2-4 —BABEEM T AIEZRAERZINER
PEFIE LR A PMViEHE PPD
A -0.2<PMV<+0.2 <6 .
B 0.5<PMV<+0.5 <10
C 0.7<PMV<+).7 <15

WRUHBERIPM R (W B Manger R A B OB 25 T M IHAL H 45D
RS, BAPMVEIZR HA . MangerfEH/T OB %M B4 TR 2R
HRRE AR T RSN S, PETAERFETN. EREXERFHFLT
B3 T nE2-6F BEF AKX AR, WE2-6aTUEH, AfMTEREEIS07730
B (PMVIETE-0S5E+0.52Z B I Ze B /M) BIFEARER— R, HRBRDK
MBI K. PPDALUEL TR (1S01990) #HH: '

PPD=100-95¢xp(-0.03353PMV*-0.2179PMV?)  [%] (2-8)



IR KR FRE F AL L #B X

ER AP R PMV 0T A
PMV=[0.303exp(-0.036M)+0.028]L (2-9)
L=M-W-{3.96 x 103f4[(Ta+273)*-(Tg+273)*|4+fuh(Ta-T)+3.05 x 10°[5733-
6.99(M-W)-Pa]+0.42(M-W-58.15)+1.7x 10°M(5867-Pa)+0.0014M(34-T)} (2-10)
Heb, MAFHRER (WmD; WAAEFTBYBL (W fo b IRERE:
T A4 E N EE (°C); Ty b IREMIRIE (°C); T, A PRI SESHR A (°C);
h SRR BN ESZ B HHRARE (WK ; P, AKESHES (P
fo TR TR |

fa=1.0540.645Tq = T;>0.078 (2-11)
fa=1.0041.290Ty 3 T4<0.078 (2-12)

T=35.7-0.028(M-W)-L a{3.96x 1034 [(Te#273)*(Tp+273) 14 fuh (Ta-T)} (2-13)
SR B AR L b 7T i T2
%238 (T4-T) 21214 8,

he=238(T-T)"5 (2-14)
%238 (TT) <12.14° 8,
he=12.14% (2-15)

B, Lo MRERME (CCm®W); u AZSHE (m/s).

LR, BEERKRERIFSFENERA: SINESHMACEREEAAN
RFRFRENRLES, ZREARARE (FERTHEXBIXFAEN L&
FI&R#O , HEEESEFENMEE Y, F8BNMTEREAEEEF
THEARMEREATAERE. BRERENRSEERET BB KSR RMER
FIN B REFE 1

KEMR T BUOVEFEAFRERI 5IFNER, FAXBHTELLETRE
BEXNMERREERN. A2 BEREXEERERFEENEESKEI M.
REFAT[BAUKL T ARSI
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T HFRXKFRFTFLEEL B

H=8 EUFEEREENSTRR
3.1 BUEASHIE AR RIS T A R

CFD¥ MR IHH A N KA IIRIRR, BETTARETRZ . RHitHE.
FIHTAM IR . 19745 FF I NielsenH KR CFDF THVAC (Heating Ventilation
and Air ConditioningBE 4% if) SR, XiEMEE A KZSTHSEATEBY, Lt
BITF BN AR . BUE i DA R S TR AR R S H AR i — LEAE 0 18] B 4 T AR )
EEXR, BETENARNRER, EREMALF-LREER, GBEZHAL.
BERUTEANNBEEMERCLB[R ZNA, KhEARFR T EHEE
ROEHANTHUH B, SRR AUNGERALABAT ., THREBELAF.
iR R KEBEAREERNFCFDEAR, #HitEVEMEARFIHNAT
BB B, AR REER.

311 ZASRAHA CFD MR

HAERBES A IR S, MUEAKRSAITRANTEEERFNM: Hi
AR KIRHEE (Zonal Model) HEEISLH A CFD R,

& 3-1 45 P Fh s A 23S0 A T 7 R B 0 B mT R, & oAl = 298 TR
FEHR[WMAMTEML, CFD HERABAMK. EER, BEEE&. TEHLER
FiRWAST Y IR ], AR FARK TR ALRBERFERASATH
BRI R, BT 4RI SN AR KRR, CFD HiEMvHE A RA TS
AILCH TN AR . RE CFD 7 AR AA7E nl SEPE R 38 B i B A S 455 1)
B, BXERFECLELHEMER. EJLER, CFD FEERE T A LR
ZHZRETRMAEFITARED, "HIXNATERSTR 0 E SRR T,
MR B FRINEE. B 8 URE FYRE Sy BV s s
R E T B R FERRLRHAT RN, N TREAERREH . WRAER
HEAFEER . 5RGLRML, BT HEREANYAS, BEERET
FERABT I BOEAT, Xt FEEMR BRI T RERAHL.

22



AR KFRMEF A RELER

2R 31 VU g 2 U 5 () S A A T 7 vk e AR

=3¢ VAR /A= Zonal model CFD #i#l BR R G
LR 5 fajea BER HERR . N
S8 SHUKEE JLPEE R o AR
Fotml A Bi% BUK BIK B
Tt BR 3§57} L3&h Bk
SRR feyh fETug B4 Bt
SRWHHE BRE Bx B Bif
E HLAIER PUBLE K 5 48 18 mwam Mbﬁ%ﬁﬂ
ERREMAER | R (—ERME B ARE R HARTER,

3.1.2 Airpak ¥

Airpak £ FLUENTA 8] HEHi B9 % 14T X HVACHUS T R ) — 3K CFD# M4, Hit
BN R AFLUENTIIR 588, T ERARE, feasEmIesin. Sk
PR, THIIEE. AEAURBA M. REOEEERENT. BRMKS
AW, AP SRERASARER, BIESHER . WHRKAL, Airpakif 4]
HVACHIE, TTUXZHERRLHTRG . REFEM. FRYEHIRIAQH KR
BrFET,

Airpakk f H AT E/EE AR sl HEE R, RiRE R, L
Wit TWEE. TWER. TlkPAe. B RESRR. BRIMEER. 6
BEA BEYAERRE. BB, BFSER. dubER. SHERLE. &
B BHHRBSTE KR AU,

£EKREHETRYE. BAKSKE. fEAborgh, FBAY., HEEE
AESEARER. BEEX. BRENNEATSHDEBSETHYNTHRE
HRFIN MR, BIRENIAQE M, AFRS TR . BAXREREET
KESH— PP RARRERAE T NSRRI S N, BIFGRN T
BYVNX A ERBHAERL, I ELIE i ML CFDERUT A S B AE T AL A
SR SR AT Bt



TERRFAETFLEL R

3.2 HEIFREAEIL

AXERERARMBEFRERERT AR KESHAFE, FHTHELER
MLBHIR. ZEREERATRY 26 P, BEENESE 14 2CY-2-35 BN
BURISH S 14> ZCDY-1-28 BUAIR KR R HHRE . % 3-2 A BREE LA
RF, HAy#EER A 3-1,

& 32 HAE R LA RN

ot JUAaf Rt (m) ) ALFR (m)

X Y VA Xs ys Zs Xg Ye 2g

BRI B 6.0 35 3.8 0.0 0.0 0.0 6.0 35 3.8

USRS | 2.2 0.8 12 1.1 0.3 0.0 3.3 0.8 12

LRy 3 1.2 0.8 1.2 33 03 0.0 45 0.8 1.2

(] 15 20 — 40 0.0 — 55 20 —

=2 0.9 35 0.3 35 26 0.7
HEXE
Bk 0.0 2.6 0 44 2.0 1.35
15 2 0.3 2.0 2 0.6
HR O 0.5 — 0.3
33 2 0.3 3.8 2 0.6
BHGERD — 0.6 0.65 6.0 0.2 1.95 6.0 0.8 2.6

¥E: T#r S A& Start, EAL%E End

3-1 HRUS R
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3.3 HFRAIMEIL

3.3.1 BXRHiEHFHE

1. JREFEHRE
op P
m V -
=+ V- lonu)= V[dJ[pﬂ G-
2. BhRFEFE
6(/Ju)+v (puu)———l——Vp V(gpk]+v—0'+pg
ot 3 (3-2)
3. RRETFENRE
a(’”)+v< pul) =—pV -u-V-J+pe (3-3)
4. RETE
p=RTY (0, /W,) (3-4)
Pn ) -
1r)=% o f (7) (3-5)
h (T)=1_(T)+R,T /W, (3-6)

R, p.~ pHAAASmEE. BEE; o ARREE; DAY HEH: p.
T. I+ W3 RIASBEKIES . BE. ARG, By R WBERASEEE: W, 4
HYymESHTE: k. 0 5RMmRN 68 EAFEREE: ¢ AHAER;
a AE5ENHERRNE: o ARENKE: JAROKE, REEASANRTE
F

o= pVu— u) |+ A(V-u)E 3-7)
J =-KVT - pDY’ hmV(%"J (3-8)

K, p. ASHAB—HHEREMEERE: KASRRY: ERBAK
B; LT RREERN,



LA REFMREF L ELB L

3.3.2 immER

Bl fR AR R B R B RER, —HRER, REER,
ARBON AR E TE N R AR Ffh 2 R AR KA RS TR T AU
WS TRRMEA A TR, M — MRk RS TR — R
B BINPNRIRI k K £ BIwA D T RRER B A EEX, EREATNAEN
JHZ BRI,

AICKABEBAFTH R, ZER R B 3 B K4 B T K%M Qingyan ChenF A
72 E NS EH RN RAE-E 3T 9050 A B B SUE 4 R a0k ER A
Frmi R, gEpn TR (Indoor Zero-equation Turbulence Model). HI T
BB RE AN ENSAERUR R R, 8 A E % BT S H — Mg iR sy,
EZFTEMANRER. 20014F, SR FLUENTA XA, FNAZIHE]
Y 2 1 18 X, R P K1 Alirpak

BH TSR XA B A E S5 Rayleigh$ 7E B 42.6x10°~3.0x10°, kA
WHAKIEL TRATE., SHEEMNERRNEIES, HEBHENTS
RARFHIREE R B RIEX KR

M, =0.03874pVL (3-9
HA, pAZEATRER: VALMNIYERE, LS ERERDBRKNER,

Qingyan Chenifi T SER K- T2 05 LI B AR 185 18 KA B el M1
MEES, WA S LREEE Rk« AT EEY &R HERISG R, Fi 5K
k- e KB, BTRAZAZTHERRERRAE MM K ERAER
#, FRBRRNIUFRETENOROENED, RERBEXT=EEE
SE. BN BEALNMMEDEE, THORENTHENIRE, HEEERRERT
291051, Hitk, EEAXHRAELREBEREASKRSIERF, NAZAEN
TR RS LU AR AE Y 07 FRAR Y BE AT L

3.3.3 MIEEREKRREZ

FR[RHFSHRAERE R R=Fmii . XY EER MR T.



LR XKFMEF L RE LB X

(1D FEBRSREHRTELE;

(2) SRAFMIATE. WA

(3) /2 Boussinesq %, HEILHHALH,

(4) % BEEHAAER;

(5) HELBRAIAR, NEXHA, [EEE

(6) ZmgEP LR, N R IRHEAR NS B S BRI B .

3.4 LREH

PASZBR R A A A, REMN B AR

(D) BIFFARERER 25°C;

(2) ERBEE: B0 U R EEABRUREGLE; XUSRBILL
BB RHE K 35kW. IR KRR QR RE D 40kW, BEEH;

O AAGFR: BFERRE. EXGEE, EXEEA 21.8°C, XEH 0.3m/s,
B X BIE A Fls

(4) HEEE A HER O AR 48 AE 5% B 5 e i A 4 4R R T o B R P HE R
0.25~0.5m/s (ASHRAE) BPARSERs TRERINAH, Wit S HEE N OB XU
B KA 0.5m/s!%L,

3.5 HEITE I
3.5.1 M9

PH& i Airpak H# (¥ Mesher 4. A<3Cx BB 2 A 28 AR A S EAMM, H
THEEEER R E AR, MRS T:

(1) ByTikpt: XHMBERRTH: Max X size=0.1m; Y 3B ARTH: Max
Y size=0.05m; Z #B KR~} A: Max Z size=0.06m;

(2) FERRORRIEE FIEERREE . EEHE KT, MRS 3T
JE R4k 2 B BRIAE Y 5 £

(3) R B MK H: NODES: 348504; HEXAS: 362777; Face+solids: 34;

(4) PR IR 4> 45 Rt ot 3% 8 B () Diagnostic BHT T BRI W7, MIEFR

27



T oH K F M & ¥4 R L

BETE 0.9~1 Z 18I/ 5 90.1%, MABELLTZE 0.9~1 Z B/ 90.5%, AWML HEE
B,

3.5.2 KBRBHERE

ATy E e R A B E REBUE A Airpak #K4F B A Fluent3D KA 2% K12 6177
PR ERA A0 BRI SRAE D R B AR B R BRI, 7351
K 1x10° 1 1x10°, WAE TR EAK 3-3.

# 3.3 WHWET

Eh | ®F | B | ZE | wilzhEE | WV EE | WENE | SETE

03 1.0 1.0 0.7 0.4 04 1.0 1.0

3.6 X(EEIAYSCISTEIE
3.6.1 LWNEHK

SN B 5 A Airpak Bk 44 % R 8Y Jo 55 EAT AU BB R SULT R L IR S H3Y
HR. SHRMEFRHEISNEESMRESKNE, FENELGHHTTEA
A FTERIE A FIR BRI XK. KR H R RAEA SUHT K A LT T R AT
AT HERHER T .

3.6.2 KWMEMBEMTTE

1. EERtERE

HEEEE SR B RES RS 1 EY3-2A RUABRE X (0 3-2 FiR)
ke, HMEBER: K& 0.05~1m/s, 1~30m/s; WEKEE: 0.01m/s GRZEHN 2%).
2. BN

EESRESHOR B TM-902C HFWEAL CnE 3-3 BrR) WE, HIEEHE:
-50°C~750°C; JEFE: 0.5°C.




IR K F A E F R LR

B 3-2 #ERPRAL E 3-3 Fridix

TESCPR I BR, i8S BB E AT L EBHMEEMT L, &
WL RE BT RUBTEARFE=MIEMNEEFNZH, B (X=1.6m,
Z=1.5m). (X=2.8m, Z=15m). (X=3.8m, Z=1.5m) MI=4%%%k, FREX="H
RAE E, ¥ Y [M7E 0.0m~2.0m Z [8) 56 0.1m 8 — 81 &2, WIE0 S AK RARIE A 1~204
21~40. 41~60, F7+ 60 M. WEIHWE 34 Fiw.

B 3-4 SCHOIIH I J

3.6.3 R

EARRRALE BEIR 2L 1~20. 21~40 K 41~60) KIHERIE S5 sc i 2 8] 3E4L
MM, BHAGeHEEAR B, EEACLI A 21~40 (BISETH X=2.8m 5
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IAHAXFH L 4% L3

Z=1.5m MIACER) WML 55 S HME i 450 B Sk 1 HEAT LSV o
1. EEEHH

U OB RME A S (3-SR ATLAE B, BRI B A5 RIE
T EARGERRR, §EEARREHERITE, WEHERESELHTHRE
R AE R AE 7 Mg B, AR RUE 5 S 3 FE o A iR BB AR R —F.
18] F X 500.0m~0.4m )l 5 21~24, FSERE B THRUE, BXWREH0.03m/s,
FEEPREHN%, FERFINRFEZALTFHAEREFITTREFESEBN.
0.4m~1.7miI M f25~37, EBIEMEIE KD &BAF, HiZMTF0.04mys, Hxt
RENT47%. AR 1L Tm~2.0mH £538~40, HAmZE#40.05m/s, HXHZE
EZNF5%, FEATHEZHEEA.
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L —a—EHE| A
028 |- —A— g;&'”ﬁ

—A
- jf:»: _u \: —A
NaalarA -

v Wil im/s
—//
>/
e
~—

«
Vg

=

—

o
1

! 1 1 1 f 1 1 1 1 J
02 04 06 08 1.0 12 14 1.6 1.8 20 2.2

H B A&E m
B 3-5 B 5 21~40 FRIREIEL 55 S W0 BE AL R EG

FELRIRED, WEARWENERIITWESE—E W, BREKE,
BB P EE RS AR RERYE, HESBEERTEEHER.
2. WESHHT

st IR B M BUE R (G EI3-6577R) AT LAEH, 20480 SR AR
ERERE MR ZERRIT0.6°C, HIHRENF3.2%. EREN G EETHX
10.0m~0.7mi M f521~27, HSLHE SEREYEBLF, BE/DT03°C, HIHE
ENTF21%. DEXNSF LAZREFENLERESm/E, BEMEEEA, &
N S5RAMER AT IR EWMK, BRRWERHN0.6°C, FEIREN23%.
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M A XFAEFER LB X

t& U KSR EN R TEAME, XERREAE 2R T B4
RS RIEN R, FHAMA R AR R BE R F R B RIE RS
i, PR SO IO P 8 b S iR (B 1K

—a— BE
—A— LI

21 U B WU SERPUN S | | I—— ] | |

00 02 04 06 08 10 12 14 186 18 20 22
HEEEE D

F 3-6 WA 21~40 FIREHLE SERE EEXTHE

BRMEMBRAIE. EER. TUFERBAALGTOYENE, H2
HT RS RIEMRILE RO TR, AEDESZ SLRBOFLE. HGHRN
B BRI RR A S OBENENEENBERAARE, HEX LWL R R
—SEHW. EREER PR EEREEE, EERSEREEE, BRAEA
BRI R RE . B, SRIBR SRR A — iR 2 R TR,

KRB, SR SRR R R TR —BUE, LA A SO Adrpak B 4
| BTREHEATRABRETITN, tRTER.
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T ARRKEFALFEE L AX

FME  FRIEEERERBBEELHR

A SO R i % AR R 5 ) 51 8 0 BE A B AR AT AT R, AR AR
=R BAE TS T VR SR B s TR AT BN S R B AR, AT
ERENARRMENEES. BESH. ZHABRIKED AL LT SERM
PPD-PMV {8 % FF 1l & A

4.1 PBERRES
4.1.1 BRUFEREIETH

AT LA LA R 5 R A AT R A FI S BR TR —— bk FA AR &t
BEERI TRERCHARME, WA 4-1(2)8 4-10)F 5.

P 4-1(b) LA RE b CEAF IR A =
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I HE KM EF R E LB X

G R B aEENN THRER. YesR . EmIEE, #RmRL 134 FX,
Heh s TRERKRAERAN 46.7 FK, WE 4-2 fros. BHEHINTERER
HERE 34 ZCY-2-35 RSB FEHRE . 24 F1-BGI-101C B EA X
X UKAE . 14 F1-BFAH-161A B A4 2V BUKAE o

5 b |
o>

&>
s

760, 1160, 800, 1000, 1200

| —
—
ﬂ_/*
:
JTINL
| L

1
[
[
4920
5072

AmIK

B 4-2 B 53 A L $ 4 R 2 50 1)

4.1.2 HIBHEBIAEL

H DL A 45 SR B BT 8 A A, RS SR

RHUBILIIE, R FER T 0.0mxd.92m, /25 3.0m. EAMPALRS:
BRAE RS BTG A AL, SSRGS R PEAL A  A THE R
BB P TR B WA Ry — 4, TS (UE RIS . B 43
AR RS,

760, 1160 | 800 , 1000 , 1200
4920

B 4-3 B 5 #m T e AF IR TR (L 2 P P
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TAKEFRETFLELRX

—BOK, BRSEMRIRET S A =K. HRRLEIES R, W
ERREIE S R, A EERU CO KRG N NS RTINS

EEBENTRT, EEROEALHARERTO, BAl%LETLR
LXMW, WERORH 0.4mx1.2m, WEHENFMER. Boh, EROLHE
Rent WAL A KEW, ERACEERDBELNERTFD, R
A 0.6mx0.6m, 55 8] T5FHE X,

FRAL AL WA AL AR AT, A5 FHME & 4 B E0 T
AR, 9% 1.75m, HASGHBLRAT AR, SBHLRATAE LKLES
IR YR IR RIS R,

BT e B B R T 1 44 TS, B M0 38 P LT R R Ak
PERLE 41, B R YA R SR R T

4-4 BpYEERIE



R KRR

* o L

£ 41 FHER AR

JLpal R F (m) A R(m
sw | wa ()
X Y Z Xs Vs Zg Xg Ye Zg
R 1 9.0 3.0 492 | 0.0 0.0 0.0 9.0 3.0 492
23 0.3 0.0 45 0.8 1.2
IR = 2 22 0.8 12
45 0.3 0.0 6.7 0.8 1.2
29 | 085 0.6 — — —
- =] 0.1
L R 40 | 0.85 0.6 — — —
y &Y 4 33
& i 51 | 0.85 0.6 — — —
B 0.4
62 | 0385 0.6 — — —
29 0.0 1.3 36 | 175 1.5
A 2 0.3 1.75 0.2
6.2 0.0 1.3 58 | 1.75 1.5
6.6 0.8 0.8 1.2 0.0 22 7.8 0.8 3.0
I%E 3 2.3 0.8 1.2 0.0 0.3 0.0 2.3 0.8 1.2
23 0.8 1.2 6.7 0.3 0.0 9.0 0.8 12
1.2 | 196 | 076 | 20 0.0 416 | 32 | 196 | 492
KEE 2 = N
BV AEE R
FLBGI101C 32 0.0 416 | 44 | 196 | 492
1.8 | 196 | 0.76
»AiE 1 KA LA 4.4 0.0 416 | 62 | 196 | 492
F1-BFAH-161A
HH 32 3.0 03 5.8 2.6 0.7
HXE 1
=ik 23 2.6 0 6.7 2.1 14
25 2.0 0.3 45 2.0 1.1
HRO 2 2.0 0.0 0.8
47 2.0 0.3 6.5 2.0 1.1
0.0 0.2 1.7 0.0 0.6 29
,E& 2 — 0.4 12
EMH 90 | 02 17 | 90| 06 29
24 3.0 2.1 3.0 3.0 27
B 2 0.6 — 0.6
ERO 6 30 | 21 | 66| 30 | 27

¥#¥: THrSAE Start, EXE End
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THEXEFARLETF LR LB

4.2 HETE TR
4.2.1 (hR&H

PASCRR TREAEERE, W MPMh A& T

(1) WHZERFERE N 27°C;

(2) BEMAREE: BFZHURTHEGENARHREMCE; SMRLRER
BA 35kW, B WE R U RAGALE, BRI 1019W,
1221W; AERART L ER SR AER N 116W/A ;

(3) AOGF: RERGEFEFR—MEROE XHES A, B—ERO%RTH
WX B

(4) HMHEAHRD: HAEEA O XS E A 0.5m/s, HER O SHER
B4 1.32m’s;

(5) FBHIE: BHRESIEREE_FUHRE, EROBANZESH CO,TEHN
300ppm (%F 5.4x10™g/m®, ppm-parts per million B T 42—, TENML); &
AMFLE CO, &8 H 900ppm: Z WAIHETS YK FAE B 4 300ppm.

4.2.2 R&XI5

(1) BTiAME: X B AR H: Max X size=0.08m; Y $h# AR~ H: Max
Y size=0.05m; Z H#im KR~ Kk: Max Z size=0.06m;

(2) RO AR E A2 BIERINER 5 1%

(3) RIH3MKHH: NODES: 956568; HEXAS: 911639; Face+solids: 115;

(4) CEIPIRE RIS G R : PR 0.9~1 Z K& 92.3%, PIRHHLLE
0.9~1 ZIAM &5 92.5%, BIAMKRERT.

4.3 HEEMARE

TR b, N EHERFRERNSHN 16 HFRBITENS
TEMEHA . AREGIGSRETE R RGBT DA, BFEEES.
BRES. COWEY, LIRZEAER. PMV-PPD fht5, BF5E Hill NAE B
FBRIERYE, URARASEZEAZSNEN. BATRSENE 42, Hh vy

36



T HRXKFAREF LR LB

BREE, m/s; THENGEE, °C.
* 42 BT HTRSH

ERBH
Uik S 1 2 3 4 5 6 7 8
V (m/s) 0.15 0.15 0.15 0.15 0.2 0.2 0.2 0.2
T (°C) 18 20 22 24 18 20 22 24
Uik 3 9 10 1 12 13 14 15 16
Vims) | 025 | 025 0.25 0.25 03 0.3 03 03
T (°C) 18 20 22 24 18 20 22 24

4.4 BEBERERS

B 4-5 HEAERHESE 120 BRKSEL. HETTUES, BXRHENEF
FERUGE, EFRRRETBIFR. BTEETHBIES MR IR AL R
BeAr R, BEAFNSMERE LA RS R E EARERE, o2 R
BROHROMBHS, 53— TR b 5 R TAHER O HR

4-5 BT
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TR K FR T F AR LB

Ao AR P R B A AR B T SR T ML RLE5 R  X T 43 B B T
EA R DL RAIRFTEMFIHE: X=2.9m. X=4.0m. X=6.2m. X=8.0m. &1 X=2.9m.
X=62m ARFBLE. TIEE. THEAR. LURIKAE; X=8.0m HITi% X, O HIHE;
X=4.0m AHIEFERE. EERAN v # EZER 4 A% v=0.1m. Y=1.1m.
Y=1.7m, 7 AR G RPER L P DA K Sk AR IX 4847 B il i, BIZEEEH 71 1.9m
DATFRIAEESNTERE . Z 5 b FE AR RS B R UER Z=1.2m.
Z=14m B HIEA TR HPRUERNEE S 7 EA R TAERAET AL X=2.9m
5 z=12m WL (Y#D EMEEIESITHANE.

4.4.1 BREFHSH

THEXFREREZRATFEN N EEFRK. UHR2MHE 10 FIrEE
NI tE L. B 4-6 FE 4-7 BX KB N 20°C 6 REE 4514 0.15m/s.
0.25m/s t5 5L T 4 HI#E X=2.9m. X=4.0m. Y=0.1m. Y=1.7m. Z=1.4m &I i) = X &
Bk, EAREERENREEESMARFE, FHANEETHENSE.

MBI 4-6 FNBE 4-7 5 H X [a) 1 T B3 A Ok B W) LA 3, THOM BT I A R HE IR
BOTHERFELEHTRARO LT EERR, BAFHREANEN, ZRERTIHES
RERYIKEEEREN, REAZHNILTEHENESEEATN, FRAERFEMZER
Z AR HTENERER D, RIREHRES. NELE, EiREAARE
THAREZX, AEEAWEETEXER. EREMHEROZE, BRH
FHIREANERS, BREETHEARZ E, STAEBRERELH.
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LG KF M+ F 5 R LR

m i
[ »?
(b) X=4.0m {{if
?_

(d) Y=1.7m #ihi

i

(e) Z=1.4m Fifi

F 4-6 V=0.15m/s. T=20°C (7 E 2) BfHHE KA
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z -rllﬂl!
.
1
(b) X=4.0m I 1fi
b =i
: rﬂlﬂ-

(0 ¥=1.7m #ili

i

(e) Z=1.4m {1 Ihi L/ %

P 4.7 ¥=0.25m/s. T=20°C (5 E 10> BHFENESX RE
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pa i W N 0 1 - A o

A SCHERLERGEBE R 0.15m/s. 0.2m/s. 0.25m/s. 0.3m/s. POFhAUE T T4EA
DFTEERMERY X=2.9m 5 Z=1.2m AL (¥ HiD LEREAEEVENE 4-8. BEATIEM
HEEHIm, Y (R PR N R R A M, (0l R (A A A L,
AT RIEARBAT A, HEATHE RS MRS KRB, 1L.7Tm &L
RdiddE, TEKEREEFREERRAE, (RIUEA DIMPIRX 45 20%E A K 155
R AR . XA U B RO 1 A I AT U B [ P A T b (1 B
A, ENERAIE R RS T Ha N BAER i E A

: 4
024 L —8— =0.15m/ /
| e— I=0.2m/s ;"’
02 -&— [=().25m/ .’ A
—¥— I'=0.3m/s ,.-"f
020F w "/
018 F A
E o\ ,
Z016F W\ w_ w7 ¥—
:‘_v’ L ‘\l\ ‘.‘. e )
= \ - \
0.4 \\ W\ - 't.\\_*xh /
-5 ! \ \ A '/-\l\ = 1
vy o\ \
012 | L \\ e\ ¥
\ o 9 \ \\..
0.10 \ 3 p
0.08 |-
1 M 1 1 i 1 AL 1
0.0 0.5 1.0 1.5 2.0 25 30
X B & Em

P 4-8 A[FEMGER F X=29m 5 Z=1.2m Z£&Hh [ 71 i P

fE B AR, 73 ARG T o R I R R A R, RV 45
PRERBRBERNEE SR HMA RO EERE. RSN RN N ST
0.3m/s. 1 {4 ChristensenflIFanger ™13 2| i & Fik fE F S BBIE (B4-9), 7
Bl ARG TAERIN, SR %20°C B %, E /N F0.15m/s: A 71224 °C B,
M FO25m/s kT A2 .t E4-8LL R 46, 4-TR Y. Z 7a) df ok o
ERTELA th, BRIERGHRE R 0.3m/sM) 7 R4k, BRI REANR LEX1.0m~2.0mlf]
f 2 ARE SR F0.15m/s, KEBA RA ST RA KK
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A

04 |
g 03 WRTHE -
-
r o2 __-——~
i i 10% R
Py

0.1

0.0 ' . . >

20 21 22 23 24 25 26 27
X BB C

B 4-9 7[RI BT U0 1 PR S BE

GLpid, BERERRAREEZRAMMEE, REHXELURERK O
EHIERE, EAERBANA, AEREHEANRERARE, BT XGEE N
/NF 0.25m/s.

4.4.2 BEZNTH

ISO7730hRHE P HERE 5 BB FE B L BIF A K T3°C, TALBRE— e H R
AR BRI /NTF2°C . AICRAISO7730bRMER K 5 77 5 AR B B 75 i 2 14
FFEMER. HTRXRER, tAFFhEREEMZL, PR
£7. 9. UKRES G =B AR EREEG M, HPHET. WEEEH
. EEARKIHEA TR, MR NREEAFA. BERRABENMTE. B4-10
R 77 FRT(V=0.2m/s, T=22°C ) KR E 447 Bl ; Bl4-112 5 £11(V=0.25m/s, T=22°C)
RRESME; E4-1287FF9 (V=0.25m/s, T=18°C) HIBENAil. B HEE
BX=29m. X=4.0m. X=8.0m. Y=0.lm. Y=1.1m. Y=1.7m. Z=1.2m&|H K =ZHE
BB . i Xt O AR TAEA G BT7E TR B AR . MIXLEE
HUEH, FRATHERREER, FRXREER, ATR L2386, &
HERRESERSR, BEAF G BEHRENRLRE DT,
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I HFKFMEFLEE LRI

LH s
(a) X=2.9m Flifi (b) X=4.0m #lin
(c) X=8.0m {#ifii (d) ¥=0.1m #/ifi
(e) Y=1.1m #ifi (f) Y=1.7m i

ped

| sc e R
13EIng E
IBARERRRE]

(8) Z=1.2m i

B 4-10 ¥=02m/s. T=22°C CHE 7) WHEEESFAilE
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() X=2.9m i (b) X=4.0m Hifi
- fz r:
(c) X=8.0m | fi o (d) ¥=0.1m {1k
e
I l-:z
(e) ¥=1.1m i T (f) ¥=1.7m {1l

B

-
Faane
e
i
-
i
(== b me R ie e e P |

(€) Z=1.2m {1ii

4 4-11 ¥=0.25m/s. 7=22°C ( AE 1) BRIRLHEE SR ik



EOF K F R X Ffa R #® L

e st
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- wanmne
e
arnm-
T
aneme
nese
e
7 oen
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(2) X=2.9m I fi ' (b) X=4.0m 3| i

,-.::T

[
EEEEET W
ieiigiii

(¢) X=8.0m B ' (d) Y=0.1m fil i

]

mE
finibiiii

L

(e) Y=1.1m #l1fi () Y=1.7m Al ifi

ek

mEE | 12
Pieiiaiei

(g) Z=1.2m PRI 2> 1 P

A 4-12 ¥=0.25m/s, T=18°C (i FE 9) A4



XA XK FM L+ FMAE LB X

ME4-10. Bl4-11. Bl4-12(8(d)s (e)s ()« (R)ATLAE Y, Bl AT 120I% R L1 A bk
M, RAERLIERTRN, W AP R ISR R AN R 2 A A B
%2y,

ME4-10, Ela-11, E4-1201(a). (b). (c)FT W, EXROMERERIE, mFER
PURG i RE R e, 00 R A PR IR BF IE T SR A B B 3 T OIS 3 W RE R AR .
0.1m~0.6mJ TIX KUTBERC RN, BEBRUAK, BARFVE. 0.6m~1.3miEH
W, HRIERRICERI S L imenHEAL, B2 DR LA IR B S R AR Ak 4T R BRIK
FERAARTE M TR, ST LT s £ (RO HE L s 8], DRI D) T3
BIES .

H BB TAE A S8 At e 8848, TRELA 14 A R BT E & f1X=2.9m ! Z=1.2m
fIAEE (YR ER0RIE 7 A K BT BTEF U0 1R R IR A, P4-13(a). (b).
(©) (@FFac. MP4-13LL X E4-10. PK4-11. B4-120f W, X XGEREM RS, JEM
THEASAR, ) IAF GRS REAR, T AR RR R N R RREEARNIRY, WRNER
MEAE, N EERIEESmA.

1 /lr
»d :":' — "
2 o ey
;x i (e ‘:;/.a / :
E 3 b ,‘/r’. V-0 lSn\s :
® j - 18%
20
» '.. +2-'(
" - 4T
"
n.:: L] |'n 1 I !.‘ \'ﬂ_- 1 [T} a 18]
X 500 m X Bl i m
(a) V=0.15m/s } ik 5+ i b4 (b) ¥=0.2m/s Ji RifLHE 7+ Ai ¥l
0
£ »
b
Q 5
78 »
[
=]

T TR RS
(¢) V=0.25m/s & FinE ikl (d) V=0.3m/s J§ K& 73 i Bl
B a-13 ANLRABEF X=29m 5 Z=1.2m ¢4 (Y O sr i
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T HFRXKFHREFLEELERI

4316 T RN E AN FIRE . BHIEEENNE. HIEIS07730
FrdE, PEEHLEO.1m~1.1mZ BIEHBZ /P TICHIAAASHBEEL KTIEA
RARGTER. HE4-13MR4ITLUE L, HHRI. 13, UAHLIRHE, BLER
WK, ENBESEBLEBEEREMSHR. FHik, AR/PEETRR
2. EEETEYE, £ FENERE RN ARAER RGEE /D T0.3m/s. EXE
EAET20°C.

F4-3 1650 BTt T7 K105 R TR AL R K IR 2

EXBH
VES Tovege (°C) | ATvesien (°C) | Ey (%)
RERGEE (m/s) | EREE (°C)
1 0.15 18 2342 2.6 123
2 0.15 20 24.25 24 124
3 0.15 22 26.41 23 117
4 0.15 24 27.68 1.9 113
5 0.2 18 22.41 30 134
6 0.2 20 23.93 29 139
7 0.2 22 25.85 28 136
8 0.2 24 26.87 26 133
9 0.25 18 21.93 3.3 152
10 0.25 20 23.54 29 139
11 0.25 2 23.42 29 140
12 0.25 24 26.93 26 138
13 0.3 18 - 21.97 34 175
14 0.3 20 23.73 3.1 194
15 0.3 22 25.42 3.0 175
16 0.3 24 26.62 29 166

HRA-3 4, BHERKENREYKT100% AEETREEN, HFE
PR FE 24 °C LB G 4 0.15m/s77 e OIE BRI BLAR, X R B TR miiX
RIRRE . BRARE M IE B ARSI . BRIEAMS, TERELANEAH
H, BB R R K.
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I AR RKFHEF L EE BRI

4.4 3 “HIEBKREGZSH

VRO RS 5 A B IENE R R S A B R R RIS R
5 ASHRAE 7, BEUBZ TSR, BH0 N & M7S LYKk 715
dille HATET S8 H R LB N - EALBR R AR AR SRR 35 e s k. 4%
(EANTIPEIRAEY GB/TI8883-2002 HI5E M) N - SUALBWR S B s R0
1x10%g/m’,

A7 1 T S LB O R 2 A R 4 4T B MU T R R TS B 4 Ay
Kio BEYLERGE MR EARBEH AR AR 3. 13 H_oSABRKREMGE. DA
RN X=4.0m. X=62m. Y=L1m. Y=1.7m 3R S BKRE 7,
ke 4-14. B 4-15 B,

(3) X=4.0m FIifH (b) X=6.2m Hiai

(c) Y=1.1m #lifi (d) Y=1.7m A

FE 4-14 ¥=0.15mys, T=22°C CHE3) M SIS 1k
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AR E R EE LR X

(a) X=4.0m {ifi (b) X=6.2m i fii

(c) Y=1.1m | (d) ¥=1.7m i
P 4-15 v=0.3m/s. T=18°C (A E 13) W S ALiR A FE

ME 4-14 FIP 4-15 S H@Mb) PTG, T ESEREAS S TEAR
ERRuim B, ysd R s 08 L L, B SURR. fEAGLR
TAEG B o TRRASE A SRR T RleiR, RS, O XA LT
AARREOR K, DRI AN 22 580 A A PR 75 < 5 T

M 4-14 11 4-15 h () P RT LA, 16 Y=1.1m X —§If &L, 75
RV AT R BORE: 76 Y=1.Tm SIIALE, 75 3PBE % WKGH HE AN s 4K 75 73
iHG i HAETs Ge i 1 HE S i A 4 S L SRTAT 1.0m~1.7m ) CAERL
A PRIEIE (X M 9R JE AURBUTE 0.13% 107 g/m’ K, b F T 852 ftys Qe sk BEAT d

# 4-4 32 16 Pt 7 B EN FBRIKEE . NRDATLLG W, xtT 16 # )y
. ENBE R ALBRIREE LU AR B B (R R E R R Ts Bk, A
B 2 DX 1R ST ¥R J8E A 541 - 3k L TR A 7 1) T2 A R Ao 17 8 oA 1 e MDA i A e Kk
JEHEREAT 1x107g/m®, BNFTRIRFT & RE TR, NR P IETT LR 3% KGR X
CEARBRAIE S A WA K, (BREE RGN A, CAERY Eomte. (A
B, REIENKGEREFABY b UL L.
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AR KXKEFEM L F

fi Bk # X

Ra-4 16MP Bt T REE N ZEBKIRE

ERBH CO3 max CO3 vertical
R R () | 2R (°C) | (10°g/m” (10°g/m*
1 0.15 18 0.3129 0.0385
2 0.15 20 0.3333 0.0431
3 0.15 22 0.3349 0.0413
4 0.15 24 0.3227 0.0589
5 0.2 18 - 0.3323 0.0534
6 0.2 20 0.2996 0.0499
7 0.2 22 0.2956 0.0487
8 0.2 24 0.3298 0.0501
9 0.25 18 0.3324 0.0588
10 0.25 20 0.3237 0.0579
11 0.25 22 0.3404 0.0409
12 0.25 24 0.3598 0.0592
13 03 18 0.3474 0.04(;6
14 0.3 20 0.3412 0.0376
15 03 22 0.3504 0.0356
16 03 24 0.3554 0.0339

GEUEMTRE, NI RYMER RBHIE SR T ESE, KA

BHRENTAKER, HEAZEMUBRIRES LR EHE,

4.4 4 EEERHSH

REALIE B MR FEAR R 1 BE A [ 7 e 22 SRR A0 A BV A TR AT .
Bl 4-16 2 4-19 A THE 2. 6+ 10. 14 FAKPE X¥=2.9m. Z=1.2m FH
HEMZRR . HXEEPTUESH, FTHEXRESRPT LR, F5BHR
R; ERZEZAREKN, ZRAFHNEE. BTEARKA LA RRTRE

REHEE TS ES, ARRIEAREZ SR




LA K F M+ F A B A L

i |
H

fidifiiii

(a) X=2.9m 1 (b) Z=1.2m #1f
g 4-16 ¥=0.15m/s. T=20°C (HE2) TSEHiE

(a) X=2.9m {lifi (b) Z=1.2m {ifi
B 4-17 V=0.2m/s. T=20°C (HE6) FHETAEA

(a) X=2.9m {ifi (b) Z=1.2m i

P 4-18 ¥=0.25m/s, T=20°C (% 10) (k5 Al

spnEEEEg
jeiidiii

(a) X=2.9m i (b) Z=1.2m i 1fif
P 4-19 ¥=0.3m/s. T=20°C (5E 14) FSErAiE
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R 4-5 8 16 A RKEAFHEEE. BR 4-5 FATLEH, ERNTFHFER
REKDE LA XER R, BXREEBRK, FSBED.
R4-5 16M BT RINEAZ R BAERFIE

ERSH
E 3 T max (S) T average (S)
EREE (m/s) EREE (°C)
1 0.15 18 95.73 58.28
2 0.15 20 93.81 57.56
3 0.15 22 . 110.33 59.24
4 0.15 24 96.68 56.42
l5 0.2 18 89.17 55.47
6 0.2 20 93.93 55.48
7 0.2 22 110.52 64.10
8 0.2 24 91.71 54.76
9 0.25 18 91.42 55.78
10 0.25 20 96.07 55.49
11 0.25 22 113.62 55.99
12 0.25 24 97.05 54.05
13 03 18 93.07 53.81
14 0.3 20 101.20 53.69
15 03 22 99.57 54.63
16 03 24 94.89 54.38

4. 4.5 PMV-PPD $5§R EL 8

K — R E A T RZRAEN =ASHURREEEEEER TP
[ 1 X ) AT B 2 BT HEARHE ST PMV 55 PPD $54R. 7EXTEER RO BERIE S04
i, TAEANREE 1.0clo, WRFHAREEN 1.0met. B 4-20 FIE 4-21 F 54T
£ 4. 16 ARFIEALEHIH X=2.9m. Y=1.1m. Z=1.2m fJZE A PMV. PPD 4+4i /&,
H1 B AT LUE M E B OB R X T E W PMV M PPD M4 it L.

MBE 4-20 AIE 4-21 Hi(a)s (c)s ()T TLLEH, PMV EEEEHMTEX.
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IEVERRAE, BABURRE AL TRAFE KT .

ME 420 FIE 4-21 #I(b). (d). (OMTEAA L, A B3k BRIX I AN ik B T 4 K
BARAKT, FANKHSRBEAHIAHEZREIIE 10%UN, 465 H Ti5 05
RS PPD W E, KT 10%.
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(a) PMV X=2.9m #fj (b) PPD X=2.9m i

(c) PMV Y=1.1m jifi (d) PPD Y=1.1m filifi

RS 1
Hifhifi
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(e) PMV Z=1.2m {lfi , (f) PPD Z=1.2m i

Pel 4-20 V=0.15m/s. T=24°C (HE 4) [f]PMV. PPD 4+AilA
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(€) PMV Z=1.2m i C () PPD Z=1.2m i
Kl 4-21 V=0.3m/s, T=24°C C(Ji’E 16) [f] PMV. PPD 3414
#4-6 N T BT E T AN LIEX P PMV, PPD . M 4-6 n[LLG D,
BEAT I PR RN, ARSI 8 K, X 26 7 5 Sk SR8 19 PMV.L PPD
(L7 A MEFISTEMA 220 LR A E 9. 13, BRI MG g A, X%
WML iR, H PMV 8K, H PPD fli KT 26%, BULiTibrd. Mk G,
IENGLIE A 22°C « 24°C IR, JLIRFEEA R LS

54



MOE K4 Ak kR X

F4-6 16F T T RO TAEX FEEPMV. PPDIE

EREH
UiE S PMV PPD
EXREE (m/s) EREE (°C)

1 0.15 18 0.75 19.48
2 0.15 20 0.64 16.17
3 0.15 22 0.21 8.38
4 0.15 24 037 10.29
5 0.2 18 .88 24.21
6 0.2 20 0.68 17.52
7 0.2 22 043 11.69
8 0.2 24 031 8.95
9 0.25 18 0.95 26.98
10 0.25 20 0.73 19.09
11 0.25 22 0.74 12.40
12 0.25 24 -0.30 9.16
13 0.3 18 0.95 27.18
14 0.3 20 0.71 18.33
15 0.3 22 0.49 12.68
16 0.3 24 .34 9.41

GEFR, BHRERRAERFEANSTS A B TEGEAERY TR
Y, BEERBFEANH. ARADEETREE. REHTEE, FANEXZHA
BERA R, EEFEENEHRENR TN NRIEEREZ DT 0.25m/s. ERE
BERMET 20°C. FE, BHREXMERZRIAT 100%, HEFHTRSER.
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1. MR TRERKUVEF EAATEES, MELREXNSESEXNERE, K
BTHE®RHIR. SRS, ARMRE. BREESHFENER. A&t
AEFEN. TRNE. ARSI TEARERSERENNER, BHXTT
BRUEFEERR SRR ANBAERERINRATR, KXHHARNBESR
T XA BB 55 o R P 4R B T BB R S B A3

2. KBRTRAEENSBERENTHFZEAREAZENEE . BRSMPCEM
A ET R R, STEEEARERPN R, FER. BERE.
FREW . BURE. BERE L KPMV-PPDIIRE,

3. X ECAERY B B RUE R 5 S0 B B A R ARV R, AR S 0 £
LY SR, EBERRUE S S A B KR 40.05mys, 5 AR N ST 8 Y
HIIRENEIL0.6°C, WEFTEZEEA, RiE T HESERFRA W SETE
BRAATH.

4. FE— BN —ANLELTEREF, 2 NTE16MARRRRT 5T T AT HERR,
T REEY). BEGHUR _EMBKREN R, MBS ER, HHLEPMV-PPD
fabs, BEMFELRUT:

() EREGSAHE, RAEBRENTREEZABKSAMEE, A
AR BSLEFEE, AFERXRSRARERA KK, R REEN DT
025m/s. FEREH ML E, ENEETK. EXNEFELEBLFEBEEREM
XK. ABDEEFNEZE., REFENE, EFFENELEXBR TN RNEIE
A PUE /N F0.3m/s. BEMIBEAREF20°C.

Q) EZEMBIRE A, EXEEN S BRE M REHAK,
HREEEREERMK, —aHRT #oEEmR, PREENEEEH TS
WBKEIHEH . ZEPMV-PPDIEAR T, REENEE. MR RERE &EPMVIER
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R FE A 0.15m/s 7 5 i RS A R BUR
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REEARET 20°C. 76 16 F RS, AFEHEMEXRBERIFM T RATE 6
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