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Symbol

&~ O T

3.

SH

CO

Nomenclature

Brief definition Unit
© Area m’
. Capacity kcal/h
. Height m
¢ Inside diameter of a circular tube m
. Length m
: Mass flow rate kg/h
. Temperature T
. Superheat temperature T
: Valve opening change step
© Gain T
: Compressor motor power w
. Pressure N/m*
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Symbol

o g oo~

max

min

Symbol

. Time constant
© Viscosity

. Density

Subscripts

Brief definition

Integral
Proportional

Differential
Delay
Maximum

Minimum

Greek letters

Brief definition

. Specific volume
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Fig. 2-1 Tandem-type multi heat pump system
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Table 2-1 Specification of compressor

Model S 48B190IV C EDB292211A
Capacity 5686 W 8353 W
Flow rate 2718 cc/rev 40.77 cc/rev

Motor power 18335 W 2714.3 W

EER 10.3 Btu/Wh 10.5 Btu/Wh
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Photo. 2-2 Indoor exchanger



Table. 2-2 Specification of electronic expansion valve

Indoor electronic | Outdoor electronic
expansion valve expansion valve
Phase 1-2 Phase 2 Phase
Pulse range 0~480 pulse 0~2000 pulse
Operating pressure 30 kgf/cm” 30 kgf/cm”
Capacity 5.3 kW 18 kW
Diameter 6.4 mm 6.4 mm
Voltage DC 12£1.2V DC 12£1.2V
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Fig. 2-4 Receiver
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Fig. 3-1 Dynamic environmental chambers
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Table. 3-1 Specification of dynamic environmental chambers

Dimension
Control Range

(WXL XH mm)
Outd 3900 % 3820 % 2500 0~ AT
utdoor s — 000

A 1300 < 1940 % 2500
B 1300 < 1940 % 2500 15C ~ 30C

Indoor . )

C 1760 % 1800 X 2500 20% ~ 90%

D 1760 % 1800 X 2500
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Table. 3-2 Specification of compressor

Piston diameter (mm) 51
Stroke (mm) 49
Cylinders (ea) 6

Displacement (m*/min) 63

RPM 1750

Power (HP) 15
Rated load current (A) 71
Operating current (A) 266
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Fig. 4-2 Data acquisition program
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Photo. 4-3 Pressure sensor
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Initialization
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Fig. 4-12 Control block diagram for electronic expansion valve
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Table. 5-1 Dynamic parameter of superheat temperature

Time constant Gain Time delay

(7, sec) (K, C) ( Ty sec)
Opening 23.1 12 2.3
Closing 58.4 11.5 2.3
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Abstract

The Superheat Temperature Control of EXV for

Muiti—-type Heat Pump by Using the Dither Signal

by Soohwan Pyo

Dept. of Mechanical Engineering
Graduate School, Kookmin University
Seoul, Korea

( Directed by professor Doyoung Han Ph. D. )

The electronic expansion valve(EXV) may be used to control
the refrigerant flow rate for the multi-type heat pump. EXV
using a stepping motor may precisely control the refrigerant flow
rate to meet each internal load requirement. To control the EXV,
PI algorithm may be used. But the hysteresis of EXV
deteriorates the performance of superheat temperature control. To
reduce the performance degradation, a PI controller along with
the dither signal, whose frequency is higher than the system
crossover frequency, may be used. For the superheat temperature
control of EXV, dither signals were used. Test results show the

effectiveness of the dither signal added to the PI algorithm.
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