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Abstract In this research, various cases of centrifugal impeller for HVAC system have been numerically
analyzed by changing center angle of blades and length of outlet. Commercial CFD code, FLUENT has been
used to calculate velocity, pressure, turbulence intensity, and temperature that can lead numerous results.
Regardless of warming up, when the heater power level was increased, the temperature inside surrounding
impeller also increased due to flowing outer air, but the temperature decreased because of flowing inner air.
Consequently, the variation of central angle of blades and length of outlet led difference of velocity and flow
rate which can reduce CO, in gas emission.
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[Table 1] Empirical modeling coefficients in the governing
equation
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[Table 2] Design Input Values
Fluid Rotational Velocity (RPM) 2000
3000
Inlet Fluid Pressure (kPa) 200
Outlet Fluid Pressure (kPa) 0
Number of Blades 40
Clrzﬁgf:ri?tlal (]311’?;‘:‘] a{) 125
Two Blades (°) Blade 2 145
Case 1 0.175
Ler?glgllezm) (Ereil;?nazl) 0.145
Case 3 0.115
3.2 9824 M4
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[Fig. 11 Mesh of Impeller
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[Fig. 2] Schematic Diagram of an Actual Impeller Assembly
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[Fig. 31 Fluid Velocity Vectors in Impeller with

@

(a) Blade I
(b) Blade I
(c) Blade I
(d) BladeIl
(e) BladeII at 3000rpm
(f) BladeII at 3000rpm
(g) Blade I at 2000rpm
(h) Blade I at 2000rpm at outlet 2
(i) Blade I at 2000rpm at outlet 3
(j) BladeII at 2000rpm at outlet 1
(k) BladeIl at 2000rpm at outlet 2
(1) BladeII at 2000rpm at outlet 3

at 3000rpm
at 3000rpm
at 3000rpm
at 3000rpm

at outlet 1
at outlet 2
at outlet 3
at outlet 1
at outlet 2
at outlet 3
at outlet 1

Fig. 4+ 3000RPM Y 2000RPMO.2 3]A3l= JHy
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[Fig. 4] Fluid Static Pressure Distributions in Impeller with
(a) Blade I at 3000rpm at outlet 1
(b) Blade I at 3000rpm at outlet 2
(c) Blade I at 3000rpm at outlet 3
(d) Blade I at 3000rpm at outlet 1
(e) Blade I at 3000rpm at outlet 2
(f) Blade I at 3000rpm at outlet 3
(g) Blade I at 2000rpm at outlet 1

1507

(h) Blade I at 2000rpm at outlet 2
(i) Blade I at 2000rpm at outlet 3
() Blade I at 2000rpm at outlet 1
(k) Blade I at 2000rpm at outlet 2
(1) Blade I at 2000rpm at outlet 3

(2) (b)

(k)
[aZ 5] dde WY fA =4
[Fig. 5] Fluid Temperature Distributions in Impeller with
(a) Blade I at 3000rpm at outlet 1

(b) Blade I at 3000rpm at outlet 2
(c) Blade I at 3000rpm at outlet 3
(d) Blade I at 3000rpm at outlet 1
(e) Blade I at 3000rpm at outlet 2
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(f) Blade I at 3000rpm at outlet 3 (a) Blade I at 3000rpm at outlet 1
() Blade I at 2000rpm at outlet 1 (b) Blade I at 3000rpm at outlet 2
(h) Blade I at 2000rpm at outlet 2 (c) Blade I at 3000rpm at outlet 3
(i) Blade I at 2000rpm at outlet 3 (d) Blade I at 3000rpm at outlet 1
() Blade I at 2000rpm at outlet 1 (e) Blade I at 3000rpm at outlet 2
(k) Blade I at 2000rpm at outlet 2 (f) Blade I at 3000rpm at outlet 3
() Blade I at 2000rpm at outlet 3 () Blade I at 2000rpm at outlet 1
(h) Blade I at 2000rpm at outlet 2
Fig. 62 3000RPM % 2000RPM O 2 3| A 5}H= ¢JH 7 (i) Blade I at 2000rpm at outlet 3
o] Bglol= 1 2 HoA 3717 EST FAFoA1Q] A () Blade I at 2000rpm at outlet 1
3 SA9] YA =S HolZErh Reynolds 422} H]H|5l= (k) Blade I at 2000rpm at outlet 2
YFA s $527 M2 oA SIS HojErh & @ Blade I at 2000rpm at outlet 3
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[23 6] Yy Yo &4 a4 [Fig. 7] Infra-red Photograph of Impeller with Inner Air
[Fig. 6] Turbulent Intensity Distributions in Impeller with circulation and Outer Air Inflow before

Warming-up and after Warming-up

1508



TEA HVAC Y43 Yo Efe 4

Fig. 8 3 Fig 9% 94l 2

o] dpuzt gl e Luoke] BAS HolFw
o 9% 3719 fele] e

B S B 4 Uk ol 429 ¢
sbel shEElo® Qe % L7k F7K A
8 3 Fig 9014 & % QIEol W17} Fe= gl
#le] 2t AAE] Wol AR 94717 FYHYS
lsh wies 257k Sebks Aol wyElct Sle
sgle) LEE RYUHE Gl VLS L85t F7
SHARE P 20)55E L5/} HolAll Ho& Hop ¥
et 3710 g WzamE welt

N
a

Before Warming up

N
w

)
EN
T

—e-Inner air circulation
-=-Quter air inflow

‘_\‘\0

N
N
T

Impeller Inner Temperature (°c)
N N
= w
‘ T

N
o

0 1 2 3 4
Heater Power Level

[O3 8] ¥ Ao W7] 3 9 9)7] FYA| 3]E a9l
gdo] izt dAy W 2=ws)
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inflow before warming up
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[Fig. 9] Impeller Inner Temperature vs. Heater Power
Level with Impeller and Heater resister after
warming up
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