ZRAR- AR T8 SRS 1048 5 4 9%(1998)/pp. 495~507

HR%E A5 sl W QME PRI vy £HEA

A study on the transient characteristics during
speed up of inverter heat pump
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Abstract

The transient characteristics of a 4.0kW inverter driven heat pump was investigated
by theoretical and experimental studies. The heat pump used in this study consists of a
high side scroll compressor and @7 compact heat exchangers with two capillary tubes.
A series of tests was performed to examine the transient characteristics of heat pump
in heating and cooling mode when the oprating speed was varied from 30Hz to 102Hz.
One of the major issues that has not been addressed so far is transient characteristics
during speed modulation. A cycle simulation model has been developed to predict the
cycle performance under frequency rise-up conditions, and the results of theoretical
study were compared with the results of experimental study. The theoretical model was
driven from mass conservation and energy conservation equations to predict the
operation points of refrigerant cycle and the performances at various operating speeds.
For transient conditions, the simulated results are in good agreement with the
experimental results within 10%. The transient cycle migration of the liquid state
refrigerant causes a significant dynamic change in system. Thus, the migration of
refrigerant is the most important factor whenever An experimental analysis is
performed or A simulation model is developed.
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Table 1 Initial conditions at typical frequencies.

BaA - e

Start Rotating | Evaporating | Condensing Compressor surface
Input name
frequency speed pressure pressure temperature
Unit (Hz) (rpm) (MPa) (MPa) )
Cooling 30 1,800 0.82 155 44
9 5,400 0.53 191 82
. 30 1,800 055 1.23 38
Heating 9 5,400 0.4 204 93
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Fig.2 Flow chart for cycle simulation
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Table 2 Specification of heat pump unit

Component Specification Unit
Cooling capacity : 3,570(1,474~3,766) keal/h
Heating capacity : 4,300(1,381 ~4,660) keal/h
Cooling power consumption : 1,455(491 ~1,703) w

Cycle Heating power consumption : 1,700(430~2,086)

Refrigeration oil : 4GS
Charging amount : 850 g
Dehumidification : 2.3 Ih
Type : high side scroll

Compressor Stroke volume : 15.6 m¥/rev.
Frequency : 30~110 Hz
Power : 10-200V-60Hz
Air flow rate : 10.0/10.5 m®/min.
Fan type : cross flow
Motor : 6-pole induction motor

Indoor unit Power consumption : 24 w
Size : 880 %302 183 _ mm
Production maker : LG electronics
Type : 2row-2Zpath-12step
Air flow rate : 26.4/28.3 m3/min
Fan type : axial
Motor : 4-pole induction motor

Outdoor unit Power consumption - 50 w
Size : 800x530X%270 mm
Production maker : matsushita electronics
Type : 2row-4path-24step '

. Type : capillary tube

E’;Ziri’;o“ Diameter : 1.7~19 mm

Length : 1,000~1,100 mm
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