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Study on Visual Comfort in Airplane Flight Deck

Li Hui, Zhang Wei, Ma Zhi

(School of Aeronautics, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract; The visual comfort property of airplane flight deck is of immediate impact on pilot. It could cause the
pilot visual fatigue and misoperation, and be bad for the health of the pilot and safe driving, Three indicators,
namely, daylight glare probability( DGP), luminance ratios(LR) and vertical illuminance at the eye level (Ey)
are used to analyze the optical simulation result in flight deck and study on the visual comfort under the different
seasons, times, sky conditions, and the database about comfort is established. The result shows that this meth-
od can estimate the visual comfort of flight deck effectively in the stage of airplane design, Research results can
provide some guiding significance for antidazzle design of airplane flight deck.
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Table 1 Zenithal luminance of representative days and times

woomw SR R
8:00:00 1448 2 275
10:00:00 3624 6 892
3.21 12:00:00 5564 9 268
14.00:00 4497 8 290
16:00:00 2181 3 948
8:00:00 3044 5798
10:00:00 7 414 11 227
6.21 12:00:00 17 415 14 007
14.00:00 9 542 12 356
16:00:00 3 880 7 334
8:00:00 1729 2 914
10:00:00 4014 7 553
9.21 12:00:00 5798 9 874
14.00:00 4 325 8 038
16:00:00 1981 3 493
8:00:00 354 233
10:00:00 1533 2 468
12.21 12:00:00 2189 3 966
14.00:00 1736 2 931
16:00:00 594 564
1.2 (FEER
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Fig.1 Simulation results
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MEZE. #5 PR EHE
NBEEHRE (Ey) & A3k 35 R % BB 4 i iy — Table 5 Results in overcast sky
AN&E. B W.J. M. Van Bommel'™ #1 A, Wirz Jus- H# Bz LR LR LR Ev/Ix DGP
ticel™ B i A MR I H R BE AR AN 3 TR (/60 20 /WD
8:00 0.84 2,67 2,97 212,09 0.2133
£3 ABREERENEIUE 10:00 0.91  3.03  3.50  436.80 0.208 8
Table 3 Recommended vertical illuminance at the eye level 3.21 12:00 2.05 3.08  3.58  569.95 0.2142
S REERE D ey 14,00 0.92  3.06  3.55  504.92 0.2112
BE o0 16,00 0.88  2.89  3.20  293.51 0.2077
s 2 500 8:00 0.90  3.00  3.45  383.62 0.2075
10,00 0.93  3.10  3.61  647.82 0.2181
5 sl s 6.21 12,00 0.93  3.13  3.65  783.13 0.225 6
3 HEAWSIIE 14,00 0.93  3.11  3.63  702.74 0.2211
3.1 RGO 16:00  0.91  3.04  3.52 458,20 0.209 5
8,00 0.86 2.78  3.13  243.20 0.2101
RIBHEERBANEE, MAARXGED 10:00 0.91  3.04  3.52  468.98 0.209 8
DGP, 23X LEAFEEME. Z85U L8R,/ 9.21 12:00 0.92  3.09  3.59  581.90 0.2148
PRI KA B R F I BARBUR, I0E 4 F1E 5 B 14,00 0.92  3.06  3.54  492.64 0.2107
T (T/60 27 BARFT 60° WA, T/120 3% B ARA 16,00 0.87  2.85  3.23  271.38 0.2048
1200;%ﬁj,T/WF %ﬂ—'\‘ Eﬁ:\.ﬁg/l\mﬁ)o 8.:00 0.25 0.76 0.63 112.80 0.240 8
10,00 0.85  2.71  3.03  221.48 0.2122
£4 BREBEE 12.21 12,00 0.88  2.890  3.20  294.38 0.2077
Table 4 Results in clear sky 14:00 0.86 2.78 3.14 244.01 0.2100
16,00 0.57  1.65  1.63  128.74 0.2236

LR LR LR

BB WA ey (/120 cTywey BV DGP

B EAEE. TLE DPGILRAEy B

8,00 2,00 1.99  2.37  828.20 0.2217
' AR AR, B G T DA 2 L R 5 R A R o %
10,00 1.80  4.77  5.79  906.25 0.2379
3.21 12,00 1.88  7.22  8.66 1008.69 0.2502 DGP.LR.Ey H# M,
14,00 1.98  5.85  6.85 1153.65 0.2550
16:00 2,17  4.10  4.34  984.89 0.2332 3.2 BRI
8,00 211  3.14  3.36  811.58 0.2209 3.2.1 Z=WHEm
10:00 2.00  4.48 5,16  719.16 0.2231 ¥e CIE frifE B R 44T, 4% 3 A 21 B.
6.21 12:00 2.04 5.75 6.67 1103.94 0.2494 GH 21 H\QH 21 H‘lzﬂ 21 HE(J 8:00,.10:00,
14,00 216  5.39  6.11 123570 0.2580 12:00.14:00.16 :00 FA B 20 i f5 B A2
16:00 231  4.62  4.97 1013.90 0.2396 e
8,00 198 2,17 261  873.20 0.2249 ;;;?Tjgﬂfﬁiéﬁiﬁﬁﬂlg 2 .
10,00 1.80  5.16  6.24  901.80 0.2385
9.21 12,00 1.89  7.17  8.57 1029.03 0.2513 0.32 = o e
14,00 2,00  5.56  6.52 1156.73 0.2538 08
16:00 2,20  4.05  4.18  936.02 0.2294 §
8,00 2,00 2,41  3.05  356.31 0.2104 o yﬁ-‘\\"
10:00 1.77 7.44 9.28 864.39 0.246 4 0.20 8::)0 10:00 12:'00 14':00 1200
12.21 12,00 2,03 10.67 13.15 1025.56 0.263 3 e
14,00 193  6.15  7.52  890.35 0.2486
16:00 216  3.890  4.43  404.33 0.2080 B2 R LR

Fig.2 DGP in clear sky
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Fig. 3 Luminance ratio between the task and

different view fileds in clear sky
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Fig.4 Vertical illuminance in clear sky
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Fig.6 Luminance ratio on September 21 in clear sky
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Fig. 7 Vertical illuminance on September 21
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Fig. 10 Vertical illuminance on June 21
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