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mE2m, EFHMICI510.8m, HIE1.25 m, 2 NHMT D EE
JEE L, @RISR A xR L L. 2 O
XA TE ASWEBZA B & 11TV 5 BOMBARDIER #:CRJ200
H%Y » EMBRAER #-EMBRAER170 U440 o0 sEH {12
HEWEETHD. NIEFEROMAEDEIC L HHSE
TR E U, NOSHE O 3R iR E37°C CREE &M,
RS 0O A AR 25 TR BE 32°C C I E 4k, M PN BE i LT 2
RIEE LT, AWFE THET 2 25 o Aok o
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Fig.1 Top, front and side views of calculation model
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Fig. 2 Evaluation points
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Fig. 3 Cross sections
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Figure 5i%, FH5A4HNo.2 (ZEFHOWK I 1 % Bl o
£7%(0.35 m/s, 20°C), HER D ZD:Alm FEOERE LT
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REDHITEDOEE FHITHI, AOILHTAKHRIC X
5 ERBERY, REOH EOFREI /NS < FH_EOWREEN
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) OFEEREEZRT. @O)D X D ICREIAALTZEL T
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5. (@D L SITREDEEDMRELEDIAANNEL D,

IRAEF1.8°C, HRRHEE0L9 m/sTHh v, JREEE L RREE
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PLEOFH SMNo.1~No.3 & b A DT 1 fe Kok %
0.2 mis LLTIT/NE T2 G722 B FR5HiR 0 f A
KREEHLTERAFE 2D, ZOFHNOHREE LTAD
FRCHDIRE N E < o TW A, REOPEMED 7= D1213,
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Table 1D No.1~No.5\Z % DD IS & TR A A1
ODLAEDOHERRERT. TOME, FHHELMN.3 (%
RO O 2 C: il EEo MR (10 mis, 15°C), #EX N %
ALBERIFORNE LT2HE) BZOPTIEDL - & b
ThDH. b, FHESEMNoL, No2od X HiZkin A E
ROBGEIIRH LD/ N S W21, FHBALES & AT C
OBWPEIPERMAICTE DD, BEENREL D, HE
Z:N0.3~No.50 & 5 12 A3 22 TR DEITITR
HUBENRKRE L, BIEEZ/NISTEDN, g —
VNEE - TR KHEN R E L 72D Z NN,

0.2(m/s)
t

0
(b) Velocity a

(a) Flow vector at D

63

PR E R R LAATRARE - o 27 AMERATIARHCE 35 61~67 H (2011)

0.2(m/s)

0
(c) Flow vector at @ (d) Velocity at @

0.2 (m/s)

0
(e) Flow vector at @ () Velocity at ®

o
22 21(¢°c) 22
(2) Temperature at @O

ez L

27(°c)
(h) Temperature at @

[
0 14 (W/m?K) -76 -1 (W/m?)
(i) Heat transfer coefficient () Heat flux

Fig. 4 Calculation results of case No.1
[inlet: A(0.35 m/s, 20°C), outlet: D]
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0 0.2(m/s)
(d) Velocity at @

0 0.2(m/s)
(b) Velocity at @

0 0.2 (m/s)
. HEE Tl HE e
(d) Velocity at @ 2 27(°C) 22 27(°C)
o 3 (e) Temperature at @ () Temperature at @

| ||
. T 2| 2
22 27(C) 29 27 (°C 0 13 (W/m’K) : -102 0 (W/m?)
(¢) Temperature at D (® Temperature (at)@) (g) Heat transfer coefficient (h) Heat flux
Fig.5 Calculation results of case No.2 Fig.6  Calculation results of case No.3
[inlet: B(0.35 m/s, 20°C), outlet: D] [inlet: C(10 m/s, 15°C), outlet: A]

Table 1 Calculation results

No. Inlet Outlet Temp. Average Max.
difference | temp. (‘C) | velocity
(€) (mis)
1 A (0.35 m/s,20°C) D 3.8 25.7 0.18
2 B (0.35 m/s,20°C) D 3.3 25.3 0.20
3 C (10 m/s, 15C) A 1.8 24.9 0.19
4 C (10 m/s, 15C) B 1.8 24.6 0.23
5 C (10 m/s, 15C) D 1.8 24.2 0.22
6 E(3 m/s, 20°C)+ A 2.6 25.0 0.19
C (10 m/s, 15°C)
7 F(2 m/s, 20°C)+ A 1.6 242 0.20
0 0.2 (m/s) C (10 m/s, 15C)
(a) Flow vector at @ (b) Velocity at @
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Figure 71%, #t5HZMNo.6 (ZeFomkt 0 #E:F8 LR D
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PER O BABRRIF ORI E Lichd) OFtHEMRERT.

@MY & 5 ITflmEm & FE B SR AN EZE L, T
FOBHAGEI/NE L, REX26C, HRKEE0LI m/sT
BV, WEENRE .

Figure 81%, 5 &MENo.7 (ZEHOMIN N 2F: FZDR]
DM (2 mis, 20°C) & C:AflE LM 7T (10 m/s, 15C),

PER O BATBRRIF ORI E Lichd) OFtEMRERT.

@MO)D L HIZ, FREDRTED IR (F) 2 H DZELKIIZ L -
TREDHEEMEZHBHT 50T, HIEELEC, HAHE2
misTH Y, WAL FGRE & ARG LI CReb ik
WiSlh272 % . Table 100N0.6, No.7IZfthodSeftk & Heie LT
AR AR

T —
0 0.2(m/s)
(b) Velocity at @

N .
0 0.2(m/s)

(c) Flow vector at @ (d) Velocity at @

ki, R FRPGE T AR - > 2 7 LSRR
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0 0.2 (m/s)
() Velocity at @

22 27(°C) 22 27(°C)
(2) Temperature at O (h) Temperature at @

Fig. 7 Calculation results of case No.6
[inlet: E(3 m/s, 20°C) +C(10 m/s, 15°C), outlet: A]

“""m‘."! ty

T
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(b) Velocity at D
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0 . 0.2(m/s)
(®) Velocity at @

| S | HE 2
22 21(°c) 22 27(°C)
(h) Temperature at @

s

[ — ] [ —]
1 14 (W/m?K) -104 3 (W/m?)
(i) Heat transfer coefficient () Heat flux

Fig. 8 Calculation results of case No.7
[inlet: F(2 m/s, 20°C) +C(10 m/s, 15°C), outlet: A]
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11)

12)

EINSTE DN, W3 — 12 Ko Tkl
MREL 72D,

ZEHOWM O %, AWFIETHIT- IR E LT /R B ORI
DM IT(F:2m/fs, 20°C) &AfIE EEBO M 7T (C: 10 mfs,
15°C) D24 7, HER D& B RKHDOE R (AT LT
HRb oL bR THD GHIIEDREZELETC,
PIREE24.4°C, F RAEE0.2 mis) .
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Thermo-Fluid Numerical Simulation of Air-condition in Aircraft Cabin

Shigeki HIRASAWA', Tsuyoshi KAWANAMI*, Noriaki MATSUDA?, and
Takayuki ATARASHI*

'Graduate School of Engineering, Department of Mechanical Engineering
Key words:  Aircraft, Air Conditioning, Comfort, Temperature, Velocity Distribution, Numerical Analysis

Air velocity and temperature distributions in an aircraft cabin are calculated using 3-dimensional
computation fluid dynamics code (STAR-CCM+). Calculation model is one row of sheets in an aircraft cabin (2
m in height, 1.25 m in half width, 0.8 m in length, and two passengers). Relations between air-conditioning
conditions (air-inlet position, outlet position, inlet temperature, and velocity) and thermal comfort of passengers
are examined. Air-inlet positions and outlet positions are examined at the ceiling, the upper sidewall, the lower
sidewall, and the front sheet-wall. Calculation results show that the best condition is that two air-inlet positions
at the front sheet-wall (2 m/s, 20°C) and the upper sidewall (10 m/s, 15°C).
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