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A Study on Ventilation Characteristics Made by Thin Line Type Ventilator
in an Apartment House

Hyun-Jae Changf, Hyung-Jin Kim"

School of Architectural Engineering, Hongik University, Chungnam 339-701, Korea
"Graduate School, Hongik University, Chungnam 339-701, Korea

(Received November 30, 2010; revision received January 19, 2011)

ABSTRACT: Total heat recovery type ventilators that are connected to each room with ducts
are mainly installed in Korea, but they raise concern over duct pollution. In this study, indoor

environments made by thin line type ventilators installed in dwelling units of apartment houses

are investigated by CFD. Results show the case that thin line type ventilators installed in each

room-including kitchens—-make the best indoor environment that maintains air velocity at under

0.25m/s, and evenly distributes the age of air in all areas.

Key words: Ventilator(27]%x]), CFD(5=#&l14]), Draught(= 2] ZE), Age of air(¥7]%)
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Fig. 1 Thin line type ventilator installed on
a window frame.

Fig. 2 Pollution in ducts.

Fig. 3 Floor plan of apartment house.
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Fig. 4 Meshes for CFD simulation.
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Table. 1 Standard x - & model

IT/0t+ U, - 00 /Ox; = —1/p + 9P/, +v9/Vx,

(9T /92,)— 0/ 0w’ ', (1)
—u' ;= (00, /O A0 U, Vx,) —2/3k5, (2)
v,=C,K*/e (3)
O/t + Udk/Vx; = D+ P,—e (4)

Ve/ Ot + Ue/ Oz, = Dete/k - (C.y - P—Cly - ) (5)

Po=—u'u; - ﬁﬁ/ﬁx‘j (6)
D, = 19/19;16]. . ((1/+1/t/0k)19k’/19xj) (7
D. Zﬁ/ﬁz‘,}- . ((l/‘|‘1/t/0'8)’£98/19$j) (8)
7t ARE C,=009.0,=10,C, = 144,

C,=192,0,=13

e
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2& A AET O BE A 30° A=A
o1 Case DE 290 % 30 CMHY #3533 317
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Table 2 Simulation cases and boundary conditions
Supply/exhaust Air change Supply air Return air  Supply air
Cases Features Air volume rate velocity velocity temperature
[CMH] [h '] [m/s] [m/s] [°C]
Case A Duct tvpe with 150 0.72 145 2.36 12.175
pan diffuser
Thin line type,
Case B Xcept kitchen, 150 0.72 2.0 1.19 12.175
horizontal supply
(30 CMHx*5 EA)
Thin line type,
Case ¢ CXcept Kitchen 150 0.72 2.0 119 12,175
30° upward supply
(30 CMHx*5 EA)
Thin line type,
Case D fitchen included, 180 0.87 2.0 1.19 12.175

30° upward supply
(30 CMHx6 EA)
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Table 3 Results of CFD analysis in Case A and Case B

Cases

Case A

Case B

Air velocity field at a
horizontal section

Air velocity field at a
vertical section

Air velocity field
magnified at a
vertical section

Temp. field at a
horizontal section

Age of air distribution
a horizontal section
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Table 4 Results of CFD analysis in Case C and Case D
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