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Experimental Study on the Effect of Loading Density on the Performance of a
Closed Drying System Using Quasi-Two-Stage Heat Pump for Lentinus edodes

Zeng Tao' Wu Weidong' Li Min® Wang Jing' Hou Yaxiang'

(1. School of Energy and Power Engineering, University of Shanghai for Science and Technology, Shanghai, 200093,
China; 2. Shanghai Customs Electromechanical Products Testing Technology Center, Shanghai, 200135, China)

Abstract Drying of Leniinus edodes is an effective method to prevent problems such as rotting and browning. During the drying process,
the loading density has a significant impact on system performance and drying quality. Based on a newly designed quasi-two-stage
enhanced vapor injection heat pump closed drying system, the effects of different loading densities of Lentinus edodes on moisture ratio,
drying rate, coefficient of performance of the system (COP ), specific moisture extraction rate (SMER) , drying capacity per unit energy
consumption, and rehydration ratio were experimentally investigated. The results showed that when the drying air supply temperature was
55 °C and the circulating air volume was 580 m’/h, the drying rate of Lentinus edodes decreased gradually with the loading density in the
drying chamber, from 1.5 kg/m* to 3.0 kg/m*>. Meanwhile, the average COP_,, average SMER, drying capacity per unit energy
consumption, and rehydration ratio increased first and then decreased. When the loading density was 2.4 kg/m*, the average SMER,
drying capacity per unit energy consumption, and rehydration ratio reached the maximum values of 0. 320 kg/ (kW-h), 0.391 kg/(kW-h)
and 3. 6, respectively. When the loading density was 2. 4 kg/m’, the average COP_ reached its maximum of 4. 22.

Keywords heat pump; drying; Lentinus edodes; loading density; performance
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Fig.1 Experimental principle and measurement point

layout of the closed heat pump drying system
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Fig.2 Photograph of fresh Lentinus edodes

HEAT T, LI R ARG 1 b MR RE R, R A
TR & 2 AW HOK S BRI R IR L5
Bl AR4E COP_, SMER , T-H: 55K % T % K
SRLE K EHEATER G VPN, LURFF 90 B 1 X R ¢
PERE AT T 2

3HERSITIE

Bl 3 T AN R B 309 B A 4 7K 43 L B s [1])
MASAk, B3 FTAN, B TRt BRI AT s
IR AT LEIE T8N, 7K A3 LR i ke /)y | H 2
FERS/IN N R BRI 0, K 53 L AR e A 1 N A2 A
S i BT K A A YR AR O AT SR TN AR
WK BRI AN [ R 0% B o, Bl 1
o 2 I B AKCR I R AR R, 7E 1.5.1.8,
2.1.2.4.2.7.3.0 kg/m” [FEIHE BT, T 08 58 BLr
JHEFE] 43530 8 10 11 11,512,113 14 h, 33X 2 2 fifi
BRI E N, T 2 LB K 2 T TR =
7 XTI B RIAIE P0 RU A 2 P AN AR 1 T DA 2 B8
K, e BT ) R

1.0 e sy .
' E%ﬁémzﬁrﬁ 55 °C
PN E: 580 mh
0.8 I
—=—1.5 kg/m?
——1.8 kg/m?
., 0.6 ——2.1 kg/m?
/\h —~—2.4 kg/mz
x% 04 —+—2.7 kg/m?
—<+—3.0 kg/m?
0.2+

0 2 4 6 8 10 12 14 16
YR [ /h
B3 ARFEEEETEEKS BN ENEW
Fig.3 Variation of Lentinus edodes moisture ratio with

time under different loading densities
P 4 Jir 78 SR A ) 26 B B 2% R 1 7 s 1) ik
Rifhgk, 4 AU Bl i T R ] o3 s
— 97 —



Tk F1H
2025 4F2 A

il v 2 4

Vol. 46,No. 1
February, 2025

J5R FITREE AT 45 79 A o B, G v o T R 8 B ] A
A T R T P TR B, X
Fras 2 K o LZE R8N R T # 2 5 Fl A i
H TR SRR 378 R 5 I R R
IR, BT RIK 25K, F B 46 N ER AR W
TE U BE BB BE | DT 75 4 N R /K 23 1 B4 %
2R, BEAE TR R AT, Tk N K o & B
TR AT, T E AR BE B T IR N, N EROK A iR A AR Y
FH 3R, R IAIK 43 7% K FN N BB K 4318 B8 s R 5
K&, TR AW AR, R B R T, R 4 38
AL -2 ik 3 i o 2 TR B 1) 3 B W s/
T R Ay e S8 B R, B R R BN, T O s A
R e R TR0 T L2 B ) A A 2 2 1 1)
TLBN , BEAT T R A% T R B0, 7 2 PRV P[] 2 R B ik
) NI 2 7K 53 7% o 2880/, T 1 i 2R 8/ [
B, R BRI B S BUK 7 28 R T B I R,
T 8 3 326 XU B8 I B0 XU S e AN AR Y, T
Fras [ R A R, DB T TR 7E
1.5.1.8.2.1.,2.4.2.7.3.0 kg/m” )2 I % & 414
T TR R4 R 0.52.0.47.0.45,0.43,
0.40.0.37 g/(g-h) . VYT HRH A BE A e T B 1Y
K B W /N, R TR R, B R
1.5 kg/m* F&fh
127 FEHEE

——1.5 kg/m?
L —— 1.8 kg/m?
——2.1 kg/m?
| ——2.4 kg/m?

——2.7 kg/m?
| —<—3.0 kg/m?

=

THER/[2/(g-h)]
S o o
-Jls (o)} o]

o
[}

LTk RIEE: 55 C
TEFFRE: 580 m¥h

5 6

0 1 2 3 4
THEKE/(g/g)
H 4 AEEEEE TEETIREEOTL
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