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ABSTRACT

The NACA 65 series 6-digit airfoil was newly designed and applied. After designing the airfoil, 3D CFD flow analysis was

performed to confirm the amount of change from the existing reference model, and the safety of the impeller at high

temperature was reviewed through structural analysis. The three-dimensional flow analysis(CFD) is an incompressible
steady-state analysis using ANSYS CFX 19.1 commercial software, and it is analyzed based on the SST RM (shear stress
transport reattachment modification) turbulence model. The aerodynamic performance test was performed using a multi-nozzle
chamber according to the AMCA 210-16 standard(free inlet/free outlet). The power was calculated by the rotation speed and
the torque measured by the dynamometer. As a result of the test, the flow rate was more than 25000CMH, the static pressure

efficiency was 57.1%, the static pressure was 254Pa and normal operation was confirmed at 300°C for 128 minutes. It was

confirmed as a result of structural analysis that the safety factor was maintained over 1.51 even at a high temperature of 300°C.
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(b) Centrifugal type
Hanger Fan

(a) Propeller type Wall
Mounted Fan

Fig. 1 Fan for Smoke Ventilators
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Fig. 2 Over Seas Wall Mounted Axial Fans
wE % JA4ot AZ
gl A o] A7

o] Ag- AAe %

CEQI% Ei= UHH ULQIZ

\ﬁ

OE

:rl% el =87} s A28
71 A fisto] 7| 24A W TI‘EOH—_L

o FAUAY HRE AT A, 4E AT L

e

S Al Ao AREEE WY $5719] 3

A, AR 0 27l Aol
elatet. el A@F e
At %?— BDD(Back Draft Damper) 2]
o OF 50~250Pa AL oty
37k A Ao whet g A7 7Hsd A
NANES] A g Belel AT
< AAl] WgE otk ZIAMe] Sl

=

Table 1 Design specifications of a wall-mounted axial fan

Design specification Value Remark
Specific speed (2V,) 3.90 wVQ/(B/p)** [
Volume flow rate () 25,000 [m?/hr]
Rotation speed (N) 880 [min™]

Static pressure (£,) 250.0 [Pa]
Total pressure () 296.3 [Pa]
Hub / Tip ratio 0.41 [-]
Impeller Diameter(D;) 994 [mm]
Number of blades(Z) 10 [-]
Tip clearance 3 [mm]
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Fig. 3 Airfoil distribution by section of the reference model
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Fig. 7 Performance comparison prediction of

reference model and new model
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Fig. 8 Hub modeling for rib application review
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Fig. 9 Maximum Stress Distribution
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Fig. 10 Safety Factor Distribution
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Table 2 High temperature operation test result

High
Model Applied motor igh temperature
performance
Commercial motor - H 250C - 125 min
@1000 B s .
Commercial motor - H 300C - 94 min
Sample
Customized motors - H 300C - 128 min
Commercial motor - H 250C - 126 min
o710 Commercial motor - H 300C - 104 min
Sample
Customized motors - H 300C - 125 min

(b) Rotor after hlgh
temperature test

(a) Comparison before
and after high temperature test

Fig. 19 Motor disassembled picture after high temperature test
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