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Abstract : In order to save energy, a lot of research has been conducted to develop a
high—efficiency heat pump. Research to reduce or eliminate the occurrence of frost in the outdoor unit
coil is also being conducted at the same time. A constant temperature chamber was constructed that
allows experimentation under the same conditions as in the natural state so that frost does not occur
in the outdoor unit of the heat pump regardless of the season. In order to verify the validity of the
experimental apparatus, a simulation was conducted by dividing the straight length of the duct in
front of the outdoor unit in the constant temperature chamber, which is the experimental apparatus,
into three conditions. As a result, it was found that a straight space must be secured 10 times the
diameter of the duct.
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3D drawings of heat pump experimental devices

Fig. 1. Overview of outdoor unit chamber.
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Fig. 2. Modeling of outdoor unit chamber.

Table 1. CFD conditions

Value

ANSYS CEX Ver R19.2 -

Tetra—Prism

Type
CFD Code
Mesh type
Mesh count

1,690,377 [node]

Analysis method Turblence model

k—Epsilon

Heat Transfer model

Thermal Energy

Adevection scheme

High Resolution

Convergence ResidualTarget 10°°
Inlet Velocity
Boundary condition Outlet . ' Average Static Pressure
Wall Cooling pipe Temperature
Reference Pressure 1.0 [atm]
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o], WA= ANSYS CEX 19.20|4 AA=o] A
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E AEdold gt B2 dAFolA 71F EE(
£)et 27t Aoyl mHe] Ao gt 4
o F83% 9T vty Bt AlEdo]
2712 Table 29 Zo] 2 AA|A FF=HE

].

ol 30 1

I7NeEE 5 C 7H4e=2 0 ColA -25 T2
Badlgomn, ££2 05 m/s HE2F 50 m/s
oA 7.0 m/s2 FE3ICt.

T3k Fig. 29 Zol Ae)7] Hwe] 7o)
(entrance length)E AH@AXet FYL 27
73S, BH9] sHjE g e, WE 108 Aol
£ gE Fer ro] A5k At jith

- 1404 -



~
N

I
e

Table 2. Simulation conditions
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No Inlet Air Inlet Air No Inlet Air Inlet Air
) Temperature('C) | Velocity(m/s) ’ Temperature('C) | Velocity(m/s)
Casel 5.0 Casel6 5.0
Case2 5.5 Casel7 5.5
Case3 0 6.0 Casel8 -15 6.0
Cased 6.5 Casel9 6.5
Caseb 7.0 Case20 7.0
Caseb 5.0 Case21 5.0
Case7 5.5 Case2? 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
3. CFD Zn} U M At ¢, SvlE ZdA g A%, 108= dA g
745-9] Ao},
31, 712 2% dFdol7t AFFA L} FLg Ae, dwI]
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