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Experimental Study on Superheat Control of a Variable Speed Heat Pump
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ABSTRACT: In the present study, various experiments were performed to investigate the
capacity modulation and transient response control using a variable speed compressor and
electronic expansion valve (EEV). Based on the experimental results, the operating control
algorithm and real time digital control system were constructed to adjust the superheat at the
inlet of the compressor. Superheat control was fulfilled using both the PI feedback controller
and PI controller combined with a feedforward concept. As a result, the tracking performance
of the latter was better than that of the former.

Key words: Variable speed heat pump(7Id< 9 =) EEV(AAHAWH) Superheat( g ),
PI control{PI A=}, Feedback control(3|=% =|¢]), Feedforward control{3] =X 4

= Ao
2l 89y Ty $%7] 97 2344 2= [T]
T, 1597 47 23858 25 [T]
io ‘ “;E_V ]’“Ef“’lz] ] T. i 3% &7 2484 5 [C]
=7 Fa [Hz
D AEE AT
K, A48 15 [C/step] Ja|A 2%
K, @ HE AdAE [step/T - s]
K, vz AAAF [step/T] r o AAS [s]
Qrg © &7 W (kW] T - ADAZ [s]
SH @ #4x [T}
SC : HYE [T LAM2
+ Corresponding author ZtfE ST E= Bl dEd o) ?J’=.-7]—1
Tel.: +82-2-3200-3366; fax.. +82-2-021-5430 AATE WEHMA Asde $¥E S E

“l
[ =3
i 48]
E-mail address. yongckim@rnail.korea.ackr FaA7e B 7HEE 3F Axdelth 7]‘&;]



234 #Z0
& gz gE7e st 94E G5y
Wi AlAgd) Hlste &3 WstEol AN H¥
g% REAWMEMN e & oot spws gGgx
v BE ZaAl ftEv)d AAFE FaNA &
Az L-#az% g7t 2080 7% 2HA
A2e ANy 4 9b? =g 44 =4 o
o AR B 21101% g 5 Qe FAL
7hA 2 ek,

7lds @E=Es oA d4ds FHE Az
FgHog $HH7 gaMe AFAANA w
23 FgstA drlFFE 2dse Ao I3
ofch, zElaz, 7lwdg dEEg YFIPAEc
Yol S HB3Zol He mARRTE ogE
S 19 WA 2AFE 4 de dAEFEs
£ Al Aol wpgAsg Y

Hewitt et al®e 7@z B3P 222
Aol AAYFNB g AlLEle] 2T w
Axd FYgr A5 E4E GFsd Al
2 zd3e T, Matsuoka and Nagatomo'”
AWE dHEe Fag A HAP, AYY
e AR 52 WEAH Tzl HETHEHE
8 0g 2dY#Yc Nany™s & Wl 2
Hd: JPE AEANZ Aee BIzATN T
Wy 23HEEd e Axge 4 54E
n#std ol

B =FdMe AxGAges #A3FA=2 A

fe 1 rn

N

£3l= JMWS Q¥ 4 4 % B 2
g st Ra WEAL Axde HF 54
A8 ANsGT olF HEoez A2y A
Aeg S&ste ¢&7) g @ AARLER
A= Ao ¢zdEE ALsded, Azd 4
o] ¢33 e Aladd HEFIh Ao
2% Pl(Proportional Integral) ¥ =¥ (feedback)
Aelsr Pl 9= Y= (feedforward) AAE AHE
#91, Aol 28 W2 4F7) Fassh A
A (EEV) A=E AH43ta

2. A

Fig. 1& £ a7 A2 2 rﬂ £ 7pd
dHE 4Y3A 9 Agtroint. dHZE Y
HE 2328 457, olF T %ﬂ«i}ﬂtﬂ &5
7lg Fr]l 2 28Ry 7EY AP YER
TR en, AEFAZE R-228 AHEstAT
eafAe 2xE 2V AY AUILZE
47 - Azl §27) R S Rote W
Ao, 2dfARE ALAZE T84S A
Saksin.

Fig. 2% 7ba& 43 Asde 45 53
2 A sge AFEE YeEdz Ao 2%
Fol hxrlel 2HFR, Pl AAA] KT,
Aag Fa 34 R 2aFAY 2E R AT T

r° Jpr

—

L2 o

O

() SIGHT GLASS BALL VALVE

FLOW METER

a0 BATH

P
A0

EEV
CONSTANT
TEMPERATURE

1§oooA UNIT CONSTANT
TEMPERATURE
i BATH
THERMOGOUPLE (F)—Th
: ,RESSUH!
TRANSDUCER O—

ot

+——— CCOLING ACCUMULATOR

P HEATING T

INVERTER

COMPRESSOR

AD brips
SEPARATOR
POWER

METER

4-WAY VALVE

Fig. 1 Schematic diagram of an experimental water-to-water heat pump system.
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Fig. 2 Schematic diagram of measurement and control system.

Table 1 Test conditions for the heat pump
performance

Inlet 30T, 34T, 38T
Condenser | temperature

Flow rate 7 Ipm
Inlet 227, 95, 28T
Evaporator| temperature
Flow rate 91pm

Compressor frequency |30 Hz, 45 Hz, 60 Hz, 90 Hz

Controlled for the
maximum COP
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Fig. 3 Block diagram of the controller.
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Fig. 8 Capacity chart of heat pump system.
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