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CCAR/FAR/CS 25 3 ASHRAE161-2013 GB9673-1996
H R / (1) MATAHLETZFT 18, 3~23.9 C 24~28 C
(2) AP TSN R R RS RETIH G,
L BRE / IR AR e 26.7 C
(3) ZEHLTAI , 2 GHL E WA R RS 1820
G TR I R N RE AR AT 26.7 C BT
MR IR R HEBATRT , ABEME T 29.4 C
(1) A 25 1Y 3 & Al 55 N 63 ) BB XU 1, /N T
0.36 m/s
(2) i JRUJER R B R 52 B B A AN A DXL i,
. ] /NF 0.3 m/s(HEFR/DNT 0.2 m/s) )
AEER ! (3) S5 5 JRUEE 56 A AT S 30628 2 XL <0.5mfs
HERN KT 0.1 m/s
(4) M PEAR R RUBTIE T i B A S 358 w5 B 1) X
MKRTF 1.0 m/s
oty e VR g gy it 8 000 /
XTI E / / 60% =RH=40%
R 2 BESREXT R K BT SRR B R I R e
. bro A
TSR :
CCAR/FAR/CS 25 EN 46182009 GB9673-1996
X KAH :50 ppm
COWRE I AREABL 50 ppm 8 h Nk EEBR . 10 ppm <10 mg/m’

O, W WA B AT I S R AT R & S P 3R A AR Y
P ULk AR L 0. 5% B iE(5 000 ppm)

WA CHLAE AT IR AR v A SRR A R S

B3R,

(1) 7£ 320 ©A7TE ERE (R B T 9 750 m) BA 11

ARAATINE 28], A3 0. 25/1 000 000( 0. 25 ppm ) KF

i (T > 4 )

(2) ££270 ©ATE R (R B T 8 230 m) LA 4T

faf = /NI ] S8 3 0. 1/1 000 000 0. 1 ppm) fAFR

B e T YIS SSLIER)

0, W&

e 2 /

1 h PFE B FRAE : 25 ppm

4 [R{E .5 000 ppm
FERERR{E :2 000 ppm (15 min ZEHE(H)
FPIEFRE -2 000 ppm

<0.15%

TERRBRE . e R A T 0. 25 ppm
3 h PR T 0.1 ppm /
8 h PF-¥3 AT 0. 06 ppm

GARIH 15 min WK 2 ppm
8 h ¥ 0. 75 ppm /
{eFRKR{E : 30 min N34 0. 08 ppm

1.3 HEREESEL

PRI I R ET IS B BB RN R Z —,
I RO P B s BRI T 3 3 B e il
Bhsh i B R Gihems ML Y IR AT

TEPEPF R RS 1 RS AR TR G S
P W PEM AT (noise criterion, PR NC) 1245,
R FRACHRUER T A RGP IR GB 9673-
1996 LR KA A P I 7S R AIKF 80 dB(A) M,
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AR ", BRIV i S b A JERE I B AR, T I €21
PSR NIRRT i, BERE A T X 4T 18
P S AT R AHTE 9 il 3 R IR R SO K, T
VETRTAGSF- 2 BB EELE 300 Ix B 400 1x DLFEIATRLE A
EENEE D, HARIEDN GB 9673-1996 il HB6491-
91 HXl AL HRBHER H T RRBE R LR 3,

3 HEERETCERRESR

BAL.ETT
b UE AR ER
T iE (HidR b)) <3/ 2 Ix; 3K 50 1x
Te # A — M IRIA . Be /s 10 Ix(HA L) ;5%
HB6491-91 K 200 Ix(#ib [-77 1.2 m)

S — IR e/ 10 Ix (MR B ) B
K 200 Ix(HuA 75 0.6 m)

GB 9673-1996  KHLEAE =100 Ix

2 aEEP RN PR SRS S Bl
W5

2.1 igE PR CHUAR S BB S B S IBT s BIR
WFE A A Eia 90 4EARUTT IR T R KHLAR
T IRBE ISR, I 9 00 PR 45 2 8 T R R
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2010 42, [ M7 0] e A P15 2 R0k T 1 S
MBIRAFZE, 2010 4F, U 2 8 BRI ABE I
HEAT SN, 76 SR A8 AE T3 G e S 0 3 e i 4 75
QR gz, KA IS Y a1 COo,.CO,
SO, .NO, .0, NH, S5 & A WL G P (total vola-
tile organic compounds, fijF#K TVOC)  FHEEFIGLAW) .
2012 4, 75 35 [ BRI AL 25 8 B R 1 ST
Spengler 5 AT 83 ZRUMLHE - 1) & AR BRI EA T
TSI, M 9 =S KA RS R LA CO L CO,  THhE
0,.VOC, 5 B A VLS (semi-volatile organic
compounds, T FK S-VOC) JIEAL S Py FIBERR = P 2
P, BIFFEHE R T I A 2R g B SR B R T
JE 1) 25 SR TT BERE g 1 P KCOP A, R 28R R
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PLA MR A2 ST AR BRI 5 I A & AR E
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2014 % 2016 WA, EHE KA TR 973 TR
YRR IR T 2 W0 = I 5 S 50w g
RN =S S ) Nl (=B = /NS s o 1
UL B SCRE T R 107 YCRT AL BE E Y vocC #
FERKEHEAT IR, 107 ZRR A HE R ALK I Y 346
Fivoc, 3 HH T & A 29 e kil =&Y
FR3 SR R JEAR VOC HAREINY)

2015 4, Giaconia 25 APV XF 14 ZRYK A319
ROHRE 23 AR B AR X R B AT T & If
A MR T B 25 Bl A 0 b P O 4 2
(predicted mean vote, faj #K PMV ) 171 Fil A7 -0. 16 ~
0. 90, Fl 3+ AN = A 43 Lt (predicted percentage of
dissatisfied , fE] % PPD) BIVEHI R 5. 0% ~22. 1% ,,

2016 4F, PV XF 10 BLR 0k 737 &AL I
(2 SR R AR SR B R R Co, YR E
HEAT TR, BFSY R IR JREAE N AR X B | R )
CO, WREEAEALERIEA, 0 CHLR i Gl T %,
MR AL R P AR ERCAROK | 3 Bl T

2021 4F JERRR A R EAR: v B R
BAE, N 8 LRSI 56 ZRATHE (f 36 R A ik
WLHE) Bk BB (C1 ~ C6) R IE & 1A WL
(C6~C16) BEAT TS IHFFE >,

2021 4 IR KRR R RO
KA AE, TE 2017 2 2019 4FXf A [7] 2 B i PE A9
CO, e BE A7 42, % BT B B B €O, ¥k i i
I, BB E ALY 22 BN K, Bt 25 38 KR 14 7, 30
ARG CO, Wi L8 TR

2022 4 Lee 25 N X ERTEAREHLAY A FYAN
C G AT T2, RG] 25 % A380-800
(A7 FEAE T BEA LS B IR, 1723 - A350-900 1A
P RGE em ; CHLZ I DK 22 ARV N, 25 78
3 dB AP, IZBIFSEIERA T IS 7R 1 o A A, TR
HUSRIE R PR 22 17 5 | AR AR 7 AT

2022 4 THRR A KRR EEZ T SR A1E,
PR T I 46 MATPERY VOCs W FE 25 IR FE A1
XA CO, W B, P4 dE 26 4~ [ = N A 9F
120 NEBRTPE, VOCs o 2 SR I & A
D g 0 35 AR G, TR I, ARG TP B R A AL,
I ORI 2K | T R 2 5 i e SRR A Y
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OEk MWL HLEEIC AR /% Kk /m (37! WRIFE S1/kPa
- K ZW-14.26. 3
2010 W 737/7471777 RS .16 Fe/NK
5y L15) 25,7 g 4,84, 5
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V -19/31 J .1.7/41 S .
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2014 N FH4.12.5~31.7 .
e 37 45 .24. 6~28. : 44,0, 08 ~ 0. i 5 . 76. .
" Wi 737 1424, 6~28.7 BT 10. 424 4 F14:0.08~0. 17 Fefik/Iei5:76. 2/88.0
2015 . FH9.17.9~27.0
Ciavonia 2 A319 F-449:23.1~25.0 5.8 719, 1 / /
HWZ-144.24.6~28.5 . HZN1.77.4~83.6
; ; HZEFH,19.1~27.3 . .
2016 . it F4.23.0 ~ o ; it P 7 1. 76.3 ~
018 e 737/A320 MW 23.0 - S w15 7-20.8 y of ¥ 7O 2. 76.3
A2 26.6 KT 15,4230 88.0
KRIEWI24.1~27.2 e ’ RFF-14.78.0~82.7
2016 N 4
ey > W 737 F4:23~28 F44.15.4~20.8 / /
2021
S / .27, 4 T4.31.7% / 92.4
u
2022 §20/A330/A350/7)§ & 787 ?i&];zi ~31 FIERAHET 1006 ~35%
LOU Xinyuan™ = 777 . (FIAALSE, 26. 4; I AL B 10% ~40% / /
E190/A320/A330/3 3 737 EFRMiPE,24. 3) :
£S5 BEBERIIERNTLEINXER
Sk HLAY CO,/ppm CO/ppm 0, /ppb VOC/ppb HH e
S FH.1 591
2010 W 73717471777 o e F.45 He /MR
.11 - ”i‘« . S AT .
RS A320/330 ;’22;/ BER 1159 = PRELO VRO pem g8 k026 0.03/0. 05 ppm
N .16 = 1
2012 W 137/7471767/777 1.1 404 + 297 1: /JJ; /2,+ j{g ; TA.1.8~2.7 oob
Spengler!”! A340/380 BNk 186312 056 (‘;’7“6 R %:1.8~2.7 pp
2014 -
g ) e 737 3,767 ~1 981 / / /
AR
HZ.711.3~987.5
2016 S o 4. 887.8 -~
rpre Wi 737/A320 | 3269 / / /
&75.784.8~1243.5
2016 .
gy ) W 737 F-34:500~2 200 / / /
H
VOC(Cl ~C6) V1
021 A320/A330/A350/ FE.0.3-8.3 g/’
W 737/747/7771787/ / / i ere e - 3 (AL
YIN Yihui'? ;i;‘o VOC(C6~C16) F- 23k 0~20 pg/m’ (KAL)
FE.0~10 pg/m’
2001 A320/A321/9% % 737/
HE Junghou(@) A3SO7A330MB & 777/ JEATT49:1 2532164 / / /
unznou g,_ 787
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2021 i K H:
7. b . .
YU No2! / F.1 440+111 L / / /
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2022 y 310 /733;3;7/375807 FMABETH: 1310 / / /
LOU Xinyuanmw P FE BrAT P-4 . 983
E190
x6 EBEEHRBEBRSEKFE BEIMER
3 mk ML A A FRFMEFEIAB(A) C M /dB(C) R /1x
2010 Wi 13717471777 /MK 71.5/80 ; ;
JE L) A320/A330 TF5.75. 4
P 737-300 75.7 /
W 737-700 75.8 /
2012 A380 67.9 /
/
Spengler[ w1 W 747 74.2 /
Wi 767 71.9 /
W 177 75.5 /
2014 .
e ) W 737 F-):70~ 80 / 1. 72~425
£ R
A330-300ER ML B4 .71, 3 WML BL -5 .85. 6 /
A350-900 AT BT .74, 9 WAL BT .87. 9 /
2022 A380-800 WAL BEF-2:69. 5 AL B4 :83.7 /
Lee[281

Wi 777-200ER
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& 787-900

AR BT .73
AL B8 .74, 1
AT BT 1. 72,7

AR BT 1. 86. 5
AR BT84 .86. 7
AR BT 15 :86. 9
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U, AR BE S A S R 20~ 31 °C, Ay Rl 4%
IR S R AR K 2% R, 5 ASHRAEL61-
20137 5 AR = iR YE Il 18.3~23.9 CHILL, K
F A INZE S b (9 P 43 2 T L AR
PRV AT, RS 43 S 000 45 3] 1) - 359 A X6 i
BT 40% , FARAHXIR AR 1. 7% , 16 P A B 1)
PRI AR B A ] B AL B 8 5 AR 4 CHLBEAIE PN A
AXHE R T GB 9673-1996 (/A 328 18 T H. P AE bR
YD L rR R RE ) R AT Y S PR : 60% = AH X BE =
40% ; FERE N AT RGBT 0. 2 m/s; JERE P ATIK
FUT R 7 1 1 359 5 A2 3 A 2% 3K RS2 | B E I % R4
AR RARE N ETIARAL T 75. 3 kPa,

5 RPEM TG YIRS R, R s I,
NI CO, WRBEIR )iz, ) CO, MR
5 3B A AR O AE AR 5 000 ppm , B 415
FH €O, WIEALT 2 000 ppm, B &2 EN 4618-
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U, I 43 AR PN (R I R KT 354I5F 80 dB(A) , 3R
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SR PR PN R %) S T A 5 A 20>, S 5 IS e 7
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55 GURRE G TR 2 R B T IR BE LT Ol FR e B
3 EEP R RS ER S T FMT

Mo

k3 % T 55 N B S o A T 3 1 3 AR IR B
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JEFAGPEACETIE MR SR P Y EZOR IR —
F )4 B TR LA G HLAR T 5% 1)
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A review of factors influencing the comfort of civil aircraft cabins

ZHOU Qiongyaol'2 ¥ ZHANG Hanbing'?

(1. Shanghai Aircraft Design and Research Institute, Shanghai 201210, China;
2. State Key Laboratory of Airliner Integration Technology and Flight Simulation, Shanghai 201210, China)

Abstract. With the development of aircraft technology and the improvement of living standards, airplanes have gradually
become one of the mainstream modes of transportation, and the comfort of the cabin environment has also been gradually
valued. This article mainly focuses on the factors influencing the comfort of civil aircraft cabins. Through literature re-
search, the main environmental parameter requirements of aircraft cabins, measured cabin environmental parameters dur-
ing aircraft operation, and subjective evaluation of comfort are studied and analyzed. Research has found that there is
significant inconsistency between standards for cabin environmental parameters, and existing standards do not directly re-
flect the aircraft cabin comfort. By analyzing the measured parameters and indicator requirements of the aircraft, as well
as subjective evaluation values, it is found that the overall evaluation of the cabin environment is ‘relatively satisfacto-
ry’, and there is still a distance from satisfactory’ , indicating that there is still room and necessity for improvement in
the cabin environment. For passengers, there are slight differences in the results of different questionnaire surveys, but
all show that noise is the most unfavorable factor affecting overall passenger satisfaction, with wind speed and light hav-
ing the least impact, while air pressure, air quality, and temperature still have some influence. For the crew, relative
humidity is the most unfavorable environmental factor, followed by air quality and noise, but there is currently less re-
search on the comfort of the crew. The results of this study can provide reference for the development direction of aircraft
comfort optimization and improvement technology.

Keywords; aircraft cabin environment; in operation; comfort; subjective evaluation; influence factor
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