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A Numerical Analysis of the Pressure Drop

according to the Shape of TiO, Photocatalyst-coated Module in a HVAC Duct
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Abstract: The purpose of this study is to develop the shape of photocatalyst-coated module for improve
the IAQ, which is installed at inside of ductwork and detachable. Including 3 column types(square, circle,
diamond) and 2 fin types(diamond and square), totally 5 types are previously declared for numerical
analysis and comparison, 5 types are. As the results of numerical analysis, almost the velocity varied at the
range of +0.3m from the module, except the Type A-3(diamond column type) which is affected to +0.4m
range and shows the biggest velocity differences. Among the 5 types, the diamond fin type(Type B-1) is
analyzed as the most stable in velocity. And the results of local pressure drop show that the difference of
pressure coefficient of Type B-1 is computed as 0.59, and that of Type A-3 is 2.44. Meanwhile, from the
effect analysis of the number of module, the flow conflict happens and the pressure difference between
before and after the module increases if there are over 3 modules inserted.

Key words: Marine HVAC, 1AQ (Indoor air quality), Photocatalyst, Contaminant, Comfort, Health

.M B 80% ol/de] AlZkg Aol AFatA Hell utet
1.1 A7 ujdnt 55 Aty A7e Agel B #alS A =HA
A3, EASke] ko7 AuielSe] s = Th Aulgziold, dnbybg, AHFARET ol ¥

T AR G 71A] - MR A AE FEE, E-mail:hwangki@hhu.ac.kr, Tel: 051-410-4368)
gl o st 7] A A UA A 2 E e
2 (PHEAEY

—_

S=rulR dx Uo] g eks) x] A35¢W A8E, 2011. 11 / 1055



82

w7k 1.0¢ 9

=
°©

(61>

12}
.

o] A4

s},

I Al A g

3}
=

Age QA6 9l

s

o
3

]

&

4

Hlo

AdE AUrk Ly vtEd

dhet Slol 5o AALZ F Al )

(baffle)ol] A %]

=,
=

"

o
+ 5
N
I No
KIS
2 Ak
IA —
W2
& e
B
5 E
ﬂo o
R
- N
3 X
6y
X
W
..A_.o
mo
M= ol
z
o S
B>
o N
3 i
oo 4y
= o
oo
R
O
-
[~y
o
o) 5%
=
e
k)
~ W
B
=T T
T
~ o

=]
=]

TR

e

3}

&

et o]

3]

olth. I AF}E AA

_]

w

o

oju

(Heating, Ventilation and Air Conditioning System,

Rl
-

o0

ok
pill

T

=3
1o

Aol = 7t

of FE 7}

o
=

Zlgel 4% MEENey

vl ZAo 9%

o T8 LPFE

A7 AvH2-3].

71 o

S

PR, k-e 2499 7]

S

al7]
I

o

4 @)% e

=
=

A
B
o

Mo

T
ISy
QR
=
i ey
oo
VRN
B R
—_— nm_|
x %
w
jang
o
Ulﬂ 1o
e e
el
H xr
.vﬂ_l “WOH
™o X
°
_E ol
mﬁ X0
wjr
mJ o
oo

~~
o
N~
S 7 nmwz
7 .
54
N e
A
n
HE
— X
|
I
S s
Q| D
=
+
3 +
> «
Kl
_ll_
_)_l
3
K
~
N

<
B
|
P
uji &
Q| D
IT
SRR
Q| D
S
Il
S
=
[
vl
X0 RO
"o A
=
T Ar
X of
Ly
T K
oY
<w =
i o
i
oqT R
T
W =
T o
e
N OW
N
<k
ol pe
L E
,,.Aro

-€

Aol ¥5 K-eEY, RNG K-e59, Chen

o

TR
<

o

ol
s
E

2739 7}

A37r A

=

, 2011. 11

el

A8

gl

Lkl 4 Lol 2 518 4 Al3s

3
il

1056 /



HVAC HYE Yo 438 FFuiy &

fo o FHEASF
y BRAF
A=
L EFRAAE
no o AREAAS
K o dRSEdEA
e dRAYA

I
i
*
22
i
p
ot
ool
o

1% om o
I

54 f1Ad A o] 74
o 71EHHPwH 5F AHY Ade F
(Main stream)9] 422 FAA3EE 4] 3)S ©]
ste], w3 npEAFE AR 7S H 275 A

ol9) FRAGUPS 4 (@ e ste] A sl

oA
o2
N
o3
9‘141
rir
in}
I
T
=
N

G qy M
% o T L i o

P, =P
Gt ®
Epuwvg
AP
f= ALy @
D, |\ 2o
44,
1\;_]', Dh: P7
W ¢ T ) BERE
D, i FEA
A cHE 9wy
P, i HE FH2e]
23 #x84 =D x
FE2Y B AWHOR ALHT Ut I
REy) RAS FTHT TF FF AF] A
3 A 2] Figure 13} o] 5742 4}
o8 A5ttt Type A= JEE F53 B2 7
gol HAUE /1% URel 97 FFujzy 2

(Rod)©] $1x|8H= 0] %, Type B #(Fin) -2
Eul

Type A3& 371 4T3
o] Zo] Wakow shukE Fifo|th Z

O — [s]
A7)E 40mnx40mmx336mne] 3, X3

=

i
1o
ofk
ox
o
jincs
)
o
ol
ol
2,
=)
N
rr
o2
o%t

83

e YES ArE dT71HATES PAJIS I
812 ZEFAFAR FZE Fdte] 400mmx400mm
x2000mn%E A3tk & RES AFAS 1Y
sle] Figure 20 UERE A3 7o) HE GZ Yol f
Ao Z5F s WIFoE HA3H.

FEu Iy EE A4YE YE U fF5EAES
goratr] 9ste] B AFoMe= A4S CFD sia=
22l FluentE AME3IATHI REH WA=
Fafo wel 23 Zol7b YA 22097 Wi Llo]
th. HE fdFF F79Y FYESEE 2.5%S, dF
U Hed ukel o] ZFE K-eRWS HE3
AL, B A H o g FA A S S35}
Gom HtEA LS Fdte] e A= 0.001% ©]
37t HEE At

Type 3D modelling

A-1

A-2

A-3

B-1

B-2

Figure 1: Types for Numerical CFD

400mm
= 400m!

400mm

2000mm ﬁ’z
X

Figure 2: A sample of 3 dimensional model

shatull ol AU o] 8 8kE] A 4357 AI8E, 2011. 11 / 1057



84 D - FAY - AT - o)A - HY
AL = = = 2~ i=] = . =
3. Fx|silAM ZA3nf 2 BA FEE= U, V AR x-yed) HskE Figure 39 5
=, - Py = rs .
31 Yoty ZEWs d( EEE A4 54 A (velocity contour)S.E E}
= - = = - O 3 [e) A= = [e]
FEm Y g % 57 Fade] 9E R WAt £3 Figure 3= 74 freSe WIES
Type Velocity contour Velocity variations some positions
5.0
4.0
gz.o
E
A-1 £20 -
_y=0 Lry=40m
1o y=80m  -O-y=120m
-&y=160m
0.0
05 -04 03 02 -01 0 01 02 03 04 05
X position [m]
5.0
4.0
E]O
A-2 £20
-
o . B --y=0 Cry=40mn
h *y=80m  ©-y=120mn
A y=160m
0.0
-05 -04 -03 -02 -01 0 01 02 03 04 05
X position [m]
5.0
4.0
.0 c/\
i SER
A3 ERS B
104 ,\, -y=0 Cry=40m
h *y=80m  O-y=120mn
A y=160mm
0.0
-05 -04 -03 -02 -01 0 01 02 03 04 05
X position [m]
50
4.0
ESD
z
B-1 5 20
1.0 1
0.0
05 -04 -03 -02 -0.1 0O 01 02 03 04 05
X position [m]
5.0
4.0
ESG
B-2 52.0
o d . | my=0 Try=40m
y=80m  ©-y=120m
A y=160m
0.0
0.5 -04 -03 -02 -01 0 01 02 03 04 05
X position [m]

Figure 3: Velocity contour and velocity variations in x-y
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Figure 4: Pressure contour and pressure coefficient in x-y section of each type
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