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Abstract : In this research, it is to find a method that frost does not form on the outdoor unit to
develop a heat pump capable of heating in cold regions. For this reason, we produced an incubator
capable of creating an environment of -25°C, and constructed an experimental apparatus so that
experiments in the room were possible. However, it is necessary to grasp the characteristics of the air
reaching the front of the heat pump outdoor unit installed in the experimental apparatus, and flow
analysis was performed using ANSYS CFX, which is general-purpose software. As a result, the flow
velocity of the air reaching the front of the outdoor unit in the outdoor unit chamber in the entire
region of the simulation conditions (5.0 to 7.5 m/s) has many differences in the upper and lower
portions, resulting in a natural state. It turned out that the condition can not be satisfied. Therefore,
it is determined that it is necessary to additionally install a frequency divider at the front of the
outdoor unit to make the flow velocity constant.
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3D diagram of heat pump experimental apparatus)

Fig. 1. overview of outdoor unit chamber.

- 1411 -



Vol. 36, No. 4 (2019) sE

ghEafo} gk webd A@A el A% 4g
AL AQ el Aelrleh FAG 24917
sferet a7t gict.

2.21, AlZ2]0|M gitd

AAFAE  CATIAR ZA 3D mdS
ANSYS CFX 19.2E8 ol|&sto] HHE g4, A
Q7] Mo el J|REE 5 379 &%
E4& AlEdoldstaat gt

AEFold thde T4 FFEEE 37
LEE 0CoA -25T7A] 5C7HEer RS}
I, Egt 7IREETE Auye] Adely] Hue of
W JFE v|AE=7tE mretelr] flal F7]00A
HAEHE 379 4452 5.0~7.0 m/s7HA 0.5
m/s% HSHA|A AlEH o] St

{Simulation Modelingy

2719 MRS F4& mrefshr] ARk Aleeeld 3

3. #nt 9 o
3.1. 22"

g7l FTFse x5 0T, -5C, -1
0°C, -15C, -20C, -25C= & A%, A7|=
TRt 3719 2EE AlEdeld & AdE o
ERR Zlo|ct.

Fig. 32 0C9 FEer 274 &85
g2 & FL RE XA 0C~-0.4T9 &
ZHsts Uetich 7|R&Ee] ¥Wshs dud)
Aol Lriigte] S Hxz] gete AL

& % ek,

{Mesh to simulate)

Fig. 3. Overview of outdoor unit chamber.

Table 1. CFD conditions

Type Value

CFD Code | ANSYS CFX Ver R19.2 -

Mesh type Tetra—Prism

Mesh count 1,690,377 [node]
Analysis | Turblence model k—Epsilon
method Heat Transfer model Thermal Energy

Advection scheme High Resolution

Convergence Residual Target 10°°

Inlet Velocity
Boundary Outlet Average Static Pressure
condition | Wall Cooling pipe Temperature

Reference Pressure 1.0 [atm]
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Table 2. Simulation conditions

No Inlet Air . Inle.t Air No Inlet Air ] Inle.t Air
) Temperature(C) | Velocity(m/s) ' Temperature('C) | Velocity(m/s)
Casel 5.0 Casel6 5.0
Case? 5.5 Casel7 5.5
Case3 0 6.0 Casel8 -15 6.0
Cased 6.5 Casel9 6.5
Case5 7.0 Case20 7.0
Caseb 5.0 Case21 5.0
Case7 5.5 Case22 5.5
Case8 -5 6.0 Case23 -20 6.0
Case9 6.5 Case24 6.5
Casel0 7.0 Case25 7.0
Casell 5.0 Case26 5.0
Casel2 5.5 Case27 5.5
Casel3 -10 6.0 Case28 =25 6.0
Casel4 6.5 Case29 6.5
Casel5 7.0 Case30 7.0

C]

0°C 5.0m/s

0C 6.0m/s

©]

0C 6.5m/s 0C 7.0m/s

Fig. 3. Temperature change due to airflow at the rear of heat exchanger(0C).
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Fig. 4. Temperature change at the rear of heat exchanger according to temperature change of
blow air(5.0 m/s)
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Fig. 5. Temperature change at the rear of heat exchanger according to temperature change of
blow air(7.0 m/s)
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Fig. 6. Pressure change due to airflow at the rear of heat exchanger(0C).
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Fig. 7. Temperature change at the rear of heat exchanger according to temperature change of

blow air(5.0 m/s)
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Fig. 10. Temperature change at the rear of heat exchanger according to temperature change of

blow air(5.0 m/s)
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