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Effect of CO, filling amount on performance of small heat pump dryer

YANG Daolong, LI Juanling, JI Changying, HE Yandong
(College of Engineering, Nanjing Agricultural University/Key Laboratory of Intelligent
Agricultural Equipment in Jiangsu Province, Nanjing 210031, China)

Abstract; [ Objective] To explore the relationship between CO, filling amount and the performances of
the heat pump dryer system including the system power, the drying chamber temperature and the system
performance coefficient, and to determine the optimal CO, filling amount. [ Method ] The working princi-
ples of the heat pump dryer were analyzed according to the actual production requirements. The CO, heat
pump drying experimental platform was established. Data collection and monitoring system design were
conducted by PLC. CO, filling experiments were performed. [ Result] When the CO, filling amount was
2.5 kg, the system power reached 1 200 W, the drying chamber temperature reached 70 °C , the energy
consumption rate (C,,) was 3.89, the dehumidification rate was 1. 636 kg -+ h™', the pressures of the
cooler and evaporator were suitable, and the temperature difference between inlet and outlet was relatively

large. [ Conclusion ] This system has high energy efficiency and excellent performance.
Key words: heat pump dryer; CO, filling amount; system performance; PLC
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Fig.1 Schematic diagram of the heat pump dryer
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Fig.5 Effect of CO, filling amount on cooler and evaporator pressures
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CO, 3:6/\%/1(5 %*Jr:f:‘ﬁéﬁﬁi/kg THFEH AR/ k] Cop MER/(kg : h_l) SMER/(kg : J_l)
1.0 7.61 11.952 x10° 16.596 x 10° 1.38 0.478 0.200 x10°°
1.5 5.74 14.112 x 10° 35.856 x 10° 2.54 0.852 0.301 x10°°
2.0 3.35 15.300 x 10° 53.856 x 10° 3.52 1.330 0.434 x10°°
2.5 1.82 16.092 x 10° 62.748 x 10° 3.89 1.636 0.508 x10~°
3.0 1.74 17.028 x 10° 62.928 x 10° 3.80 1.652 0.485 x10°°

1) Mt e94n 6 & A 10 kg, FIREFH A S h,

4 it

AT T I T RALAY AR B, $5 T
ZER AT AR TTRER CO, PORTRASE , Bt TR
PERERGEAIRIR T 50 X R AR BB 217 70 4
ARER, AP CO, FEA RN RGEVERERI R IEK . CO,
FEARL D, RGBT IRBN, & HNA FZ S
(3t BEAR IR T /0N, T M s MR AR, R G 1 1k e 4
PR Cop Mg Syin [EBUN, THEABCRABEAR; CO, FTEA
i 2, RGBT IARR, KIS REEFT X 48 WL RE
B 22 PR LMK, [ f RE RE ™ B, 12 2048 M2 K
T BIRLE &y R R, TR s AR R R A G20
ARG Cop Sy (EAFTII/N . CO, TEAR/PNT 2.0 kg,
YW I ST 7. 38 MPa, i} 11 it B 5K (]
AREIRF 31 1°C, CO, A TN FARZS , ¥ 2D & A2
RAHARNEREZE , TR IR BRI S A iy Y
CO, AR TR E R RIETAE N 2.5 kg ], CO,
AT S I SR A, RGBT B E MR RERAF L T
BRACR AR . AFFTEE R R R TR AL A
A LA AT A T AL

S 30k :

(L] BT, SRR, IR R BOR WF 52 BUAR S K e i 4
[J]. PR 5804, 2009, 7(3) :120-124.

(2] K& ). CO, BAEARTE A 2548 1 T rp iy i A
[I]. W= S - IHUAR, 2010, 136(6) 4244,

(3] XUASAL, SRHE Y, SRR, 45 I 5 CO, THREORAE R b
I TR BRI AT LT ] £kl Tl B, 2011, 33(7)
410-413.

http://xuebao.scau.edu.cn

(4] JEBAR, 9K AL, £ RUH, 28 R744/R600 K R744/
R600a JE & T R IE FRPEREOE 78 [T ]. 7%~ 4k,
2012, 32(6) :35-39.

[S] WM, B—K, 28T, % A mMRETIRASN
WFFELT ] WAL, 2006, 34(4) :52-56.

(6] ®FHZ, B MM, 5. CO, PR TPy ML RE BT
[J]. #5754, 2010, 24(4) :6-7.

(7] WEREL, BRZR, R K. ARG IR T i it
(] AL TReg A, 2013, 34(1) :14.

(8] A% BERIN, 2. —FloB B BAX T8 R GE 1 19 RE
b)) ARHUEWTFE, 2009, 27(6) :488-491.

(9] HWET .. FHRKHEMNESHEG T RIS
BI[T]. RAEHESE, 2014, 8(8) :87-90.

[10] ROBINSON D M,GROLL E A. Efficiencies of transcritical
CO, cycles with and without an expansion turbine[ J]. Int J
Ref, 1998, 21(7) :577-589.

CLL] ZRBurfge, FLUTRA A e , 5. SRR PR XU 75 T 4 1) S 56
FELI] M IREERE R4l ( B SRR , 2011, 27
(5) :736-740.

[12] SEHMIDT E L. Applying the trans-critical process to a dr-
ying heat pump[J]. Int J Refrig, 1998, 21(3) :202-211.

[13] Efgug, skapds, R E, 45 2 0Re = UK E e
W A B RS g 5 [T ] v 24, 2015, 36
(3):8791.

[14] gkegbf ZeAep RN, 3. O T R SR RE IS 0T 5T
LI R0 TREA4R, 2006, 22(4) :94-98.

[15] RE e, JE#F, £57 5. 2= BB I AL CO, I
AR Ty B B A SE 50 [T ], 7Y 4 580l K27 2 4,
2014, 48(9) :81-83.

(ZEHmE F %]



