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ABSTRACT

Nowadays since the automobile is regarded as the third living space, comfortable conditions are
required in the passenger compartment. The customers' concern on air-conditioning/heating,
ventilation and demisting/defrosting performances has been much increased.

Both ventilation and demisting/defrosting performances are directly influenced by register location,
shape of register guide vane, ventilation flow rate, air distribution, and air circulation pattern. Diffuse
plume of air from the register is desirable not only to maintain comfort when the comfortable
condition has been satisfied but to improve demisting/defrosting performance.

In this study, experimental and mumerical investigation about the flow fields of six different
register vane types were carmred out, respectively. The numerical analysis, based upon the ki—e
turbulence model, was applied to the air flow field.

The results show that the shape of register guide vane should be conmsidered as an important
design parameter.

FR7|&89 : Automotive register (}3-8 7)), Demisting & defrosting (A5, A4,
Comfori(] & k), Experiment (%), Numerical analysis (5] 3] 4),
k— ¢ tutbulence model (k—¢ FFHED)

Nomenclature

{ : characteristic length scale

Cu,Cas €y ,Cy - turbulence model constants
Mg @ nel mass rate, mass soutce

E : wall roughness parameter
K : Von Karman's constant
k  tutbulent kinetic energy

p . pressure
P : time-averaged pressure
@ : volume flow rate

* 2Ag ey ey u;  velocity vector
x A =) U, V : time-averaged velocities
wrx A5 SAUET 7| AFTE U, : friction velocity
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U" : nondimentional velocity
x,y : Cartesian coordinates

y* : nondimentional length

g : turbulent energy dissipation rate
¢ laminar viscosity

1, tarbulent viscosity

u, . effective viscosity

o density

0y, G turbulent Prandtl number
7, . wall shear stress

¢ : general variable

@ : dissipation function

Sub & Super-seripts
1,7, E,W,8 ,N,P : node point
— : time-averaged values
. turbulent fluctuation, correction values

1. A

=2
—

ojr}, upzbM . utH¥M(air-cond. & heating)A
3, #7[(ventilation)d &, A% A (demisting
& defrosting)4d 5=l Eﬂ‘?} nAEY BAET}
Fa gobA 7tz et 53] #7145 AE- Al
Aee 87 (register) 9] A3 E hl7l(gui
de vane)®] &), &7, F] £E(air distribu
tion), 571 8% t(air circulation pattern)s

o] 4949 Fgg w=rt RohlesE? e #AA
Zele EmrEE A7) 4%E e AR &

71, WEF7] 2, A2, @77 2%
o & ZAlelA e #r1FY Z7w HZ T
o Z@stAY HHNENE FA S 74—4 ‘I‘%J“
£ 71XA gevia BaEHy. Haginos

7)5% "el7l spot, wide, neutral, mdu-ect?l
UI7EA] el uig AdS sdstded wide

Fao] /Mg 4% Aoz Yedoh Linge
AYZol IS FE AAR %7] . B Te]
A2, &7 #A, T FF tﬂa}] zA}ahg
ok 87T Yx7 =1 &7 Y7 HI
Auk(back shelf)Zel] 9Lw Wukgso] S48}

dom 789 FHE AHxe AY FFE F
A eskeh. AbdulNour$®-e §7]32] 4o o
vt AEARIY L HFE AT o) @e 2 oziz el HA Zo| 459 W
Fol Aakeke]l A Al 6l HFEIT TN AE glo) gaf) 2AEIRLH el 47 B3 2ol
A BRss 10003 E dolilon g ) a2z gy ex2yxs eyl @)
M= Sed 2ETUC) b A 39 ART guse $4x3= 19794 Fordel N Algre &7l
dozA Bot AN 840 &THD YT IR (A 32 M, AF-ALE $HAZ V), &
Y 50 S0
N ﬁw ,ki N //L AN I j//l
;e L &P I — [ A I I =
ORI 1w O 0 s~ & O B O i
- — il D el A
=21 l Kﬁ l ' — | i "
" case 0 ::asé 1 case 2 case 3 case 4 case 5

{flow direction

Fig. 1 Register types (unit : mm)

12

* left to right)

B a5 MG 9499



W 93% 2N BrlTE A
o 87179 A% 2R
mebd, #717 ¢ ;

L. . -
283 JH5e adg fXs] Adgs B
g8 SEREE e IS TN BE

Flg 148} ko] ehyjzl
6379 &7l 3l 48T

P oo

(0 o5 M1 oo
& E;T
38 _12

N S r-{[z

J},
m]o
ol
. 2
e ¢
N o
-4
S
NS

1o

o BE R
“H'(Launder & Spaldmg, 1972)%g =

{ Arg £t GAA=E Frlst
Q—L’r@r Bl w5k vh.

M
1:‘1

N
=

= X
—

-/

=]

oll A~
<

TE5Fe o] E3
we} g}

@ AT dEA4 OIFJr

@ ¢hizle] Tnﬂ Al g,

@ #7749 ?H-#E% YA sttt

@ 2741 GdFRE0Z ke RYULS FHiein
AzZy ZFgA i AFRE AHEgc

el s)ae et e 7hAd)

2E A AN Hed - §
= 7.5“’ k! ﬁé“_ﬂké A ehah=
2 0]

e HoE gh( Uz,P)ﬁr ‘4%‘%‘.'1%
)R TRt YERHH

U+uz)p‘_P+D (1)
, AFAE U YR 449 9%
WA 23 Reynolds £F 348 Zhzt

aU;
n = 0 (2)
oU; oP ) oU;
‘OUJ ax,- - 3x,— T ax, ( ax,- +
) (— oui ui ) (3)
o] dt}, 4 (3)° “é“%"rr%‘c’ﬂ 2 EEHYREA

# AR Feflolu — o, w) 7F B7HE O] 1
— pu; u; = Reynolds 8L E WFHAAASF

(turbulent or eddy viscosity) 71'8%& o] 839

he

¢

_ U, ol
~ ou, uj = /—lt( 5, +“a—x;") (4)
7y Ha, A, = YFAAAFEN

Prandtl-Kolmogorov 7H2%¢ wlal melglsia
u, o pkM?] (5)

7ot o7lA, ke dREEAUAR
1wl o) B9 1 GRERLeleln. 4 )
of YRl 2ibg (=£"/1) & AW

we=c,ok| e (6)
o] B9, ¢, & A oF T FAY wleidroltt
aelmE, YREES A4A) AaE 9 .
A B FrAQ AN Bashe

ALY, FEFTAATL k—e 2P O

@ % Jhel PAAE shibel Qg Aw olE
J4oz eiE vhest @:lr
o 2L 4, a(aI;qS) — 2 (02

(C¢ ay)+S¢ (7)

q71H, 4= durslg ’é‘"’—”?‘ﬂ*"ﬁ% ERH Z)

WAgAY gk oo WE o, E S, ;e
Table 13 zZu}

A Bl FEse) g AT 125



Table 1 Values ¢, ¢, and S,
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Equations Type
¢ C¢ S¢,
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Register Q Experimental Numerical
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11 1.33 1.27 1.08 112
o 1.65 1.33 1.30 1.09 116
case 231 1.35 1.37 1.08 119
201 1.36 1.37 1.09 118
110 0.72 0.46 0.96 0.94
e 3 166 0.77 048 0.99 0.96
case 2.31 0.76 051 097 0.98
291 0.78 050 0.98 0.98
1.10 1.26 122 112 113
A 1.65 1.35 1.25 1.14 112
case 2.30 1.35 133 1.10 114
291 1.36 131 L11 114
110 1.19 085 0.96 1.12
. 165 123 088 1.00 1.11
case 2.29 119 091 0.98 1.1
291 119 092 1.00 1.15
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