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Abstract: Air distribution and thermal comfort of human body in a civil aircraft cabin are affected by many
factors, such as ventilation air temperature, air distribution system and air flow, etc. In these factors, the air
distribution mode is largely limited by the interior aesthetics design results in model civil aircraft design. It is
very necessary to optimize the air distribution mode for the civil aircraft. This paper adopts a new CFD fluid
simulation technology, which is combined with cabin aesthetics design, to carry the thermal comfort design
study for civil aircraft cabin. A multi-objective optimization method is used to automatically realize the CFD
optimization design for the air distribution mode. The optimal outlet position of air distribution mode can be
obtained. The optimization results can improve the air distribution performance and cabin thermal comfort
around passengers. In addition, study results also show that the Coanda effect will change the flow path of the
air supply and affect the utilization rate of fresh air and the comfort of passengers.
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air supply outlet area

1.3 hR&EH

il 28 SR KUK 4% 34 B A A, 2% KGR
19 °Co Horp ToES 6 KU&E &7 7500, M BE 2% XU &
25%0 o i E A 30 S 2R T IR FE X4 Ry B R A BE S
BLSE B0 I o T 45 o AR IR B oy 24 °C 5 RAEAIR B
22 °CMBE TR FE Ry 23 °Co IR SR AT b 3
FARESA L ENE SIS, A 75 W/ m*h %
it Tl 2 A0 R . TOUHR 6 XU T AT AL A M BE % X 1
R A U 3 5 2.9 m/s F1O0.7 m/s.

2 RUMBEERNRSZS BIRMKL

2.1 BirmEHE
X AL R A IR B 1 DE Y 7 B A0 E bR eR Y
PEHE T el . RALE A H IR & &7 Tk Bk T



392 [ =S NI NI S

%51 %

AR R . XA B A 2, R F A
LT 24150 E 22 RGP 1 B3 o 3k f fii 75
X BEHIL MG FRIR B 1 BT 26 25018 FH 22 B A pR B
Ti vk o AR SCHE AN B b5 eR B0 & AR B
TG 1R o Hoh — A B b bR 8085 P 22 #o
Fanger i) PMV # &7 3 10 3F f £ 54 PMV pRi
B T N B a3 SR R TR R R
FEZA KA R, 2 — MG EN T BN R
SR PMV BB I 35 A K A ) L A 25 SO0 6 %
JEAE DY, T 25 A0 R R A AR B A 1 Y A
Rz —o & Bl CFD 15 i 9k 2 b E A&, A
WF5E 8 28 SAE e — 7 B A 1) 5 B8 B i) 2 Bt 3% o7
BAL Y s R IR AR SR A S 5 — A B R
PRIK -

fitt 2= H A5 R B PMV ORI ZS S48 3o 7 50 2 ST
FE 57 v ) HE AR RS A B 3 R I SR . RS A
7 PMV {E % HiZ A Bl Py, P, P, = 5 1 3
{8, 28 SR E R PR P, B S S E M. R, A
SCHY B PIAS H AR sREL, S5 /N2 28 A AL N
¥ PMV 7] £oR Ky

f1(/) =min (5) = min lé i(

i=1

1 2
22}%” (1)

j

(2)

£2() = min (PMV) = min Fs i}(i i‘, |PMVZ-,/-|)

K o SHE NRBIARL R 5] 5 o N AR A R T R
NSRS
2.2 fRHZEE

R T RESSORUE A B AR 0 ORI #E AT 7 B
PRE TR KO A B RS . ad
W TR 6 R H 5 R AR M 3 i 2 1] K R 2 o L
JT7R B TO0S 326 R 1T 9 A X7 B S 804k X RE K /
1B 1Y 58 A T L 42 o 728 TOUTS 6 AL 1T A AR o2 ./
B BRI s AR P 2 b . R AE
A DX 34 240 7 T 2% XL ) S ik 1 1) B
o B RAEMR K BE K 2928 700 mm, Ti % K
AR a0 TAREE KT B JF G 1 B 5 25 SR B A
AR B 5 RAEM L F A b il 2 G X2 O I B
158 AU T SRRt — 2 PR S e ORI A% Rl 43 Y I
.
2.3 fLFE

X2 B bs R BN A AR IR, T H AR R
] F8 VR B9 AEAE AR XE S 21 B4 0% S O e, i 2
— ROV AR A . X AP 2 H AR R B AL T 1Y B
PG ff AR B FR Ry e RFEAGIE o PR Ut 2215 3 0 HEff
AP A2 i T R A AR T, X X T AL
vl — AR E PR AR A o A0 SR X R A T

RO E T AR T R RS R
B[]

AR SR ] —Fh 44 Ry st A5 SR MO0 AL O L 1%
J7 15 BB A% R K I IR A5 31 5 A0 At 48 P 7 3 3 1 T
AN, DT B A A T 75 B R S Ae R OR
], Bt 1% B8k v A — AR BT 5 9 A IR /i
SACGH RE TR . AR AR SC Y PR AR A 5T B £ R TR
T AR AR AR TN H bR R BT, T R SR
1 P8 A R — A O AR AR A, 0 3 2 1 A A 3]
CFD A4 v 1 LA 37 8 0 05 B3R, A 5%
K I st A B b g —ARRI B SR B2
R T s AL e A SR I T S A

|%mF¢TWRﬁﬁ|

iR |,
1= by 11, 1)

i=1

- — | R ERRERE AP
T2 R A A B, SO =14, /D] %M
1 o
ik} A RRCFD ﬁ;j@% || AR XA
KAk B ik 4T 25t
l IVR | 12‘:
%Rl 43- i
HAATHE B — AR

LFIWCEARAE

TR FE
M2 BT ROR Mk I K KR S iR R

Fig.2 Optimization process of air supply system based

on micro genetic algorithm
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Fig.3 Simulation results of traditional air supply port
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