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Experimental study on staged hot-air drying technology and process optimization

based on wet harvesting of alfalfa bales

Ding Lili, Zhang Jiarui, Li Xiaokang, Duan Zongke, Li Zhengsuo
(Gansu Academy of Mechanical Sciences Co. s Ltd., Lanzhou, 730030, China)

Abstract: Through the analysis of alfalfa drying processing technology. the hot-air drying characteristics of internal
forced-air alfalfa bales were studied based on wet harvesting processing technology. In order to improve the drying
efficiency of internal forced-air alfalfa bales, the drying process was optimized, and the internal forced-air drying
process and process control parameters for alfalfa bales were determined based on experimental data of drying
characteristics. The effects of different drying temperatures on moisture content and drying rate of alfalfa bales were tested
when the drying hot air volume was 2 500 m’/h, 3 000 m’/h and 3 600 m’/h remained unchanged. The
experimental results showed that before optimizing the bale drying process. when the drying air volume was 3 600
m’/h and the drying temperature was 120 “C, the drying time of the bale was 37. 5 min, and the energy consumption was
160 kWh/t. The bale drying quality reached the first-class standard. After optimizing the process. the staged drying
process was used. When the drying air volume was 3 600 m®/h and the drying temperature was set to 120 °C, the drying
efficiency of the bale increased by nearly 20%, energy consumption was saved by 12.5%, and there was no
significant difference in bale quality. Therefore, the optimized drying process effectively maintained the nutritional quality

of alfalfa and significantly improved the drying efficiency of alfalfa bales and the thermal efficiency of internal forced-

air hot-air drying, providing technical support for large-scale production of alfalfa drying.
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Fig. 2 Effect of different temperatures on the moisture content and drying rate of alfalfa bales

P L 2 RN A R A TR R R DA 80 °C ¥ in 2]
150 °C, T4 # XU HE M 2 500 m’ /h B85 K F] 3600 m’/h
BF 4% B B8] B 55 min 45 40 F) 30 min, TR IR E N
150 °C, # X A 3 600 m’ /h B J Bsf 1] 55 . FH B oy
30 min; TR 80 C L, #AK A 2 500 m® /h B
B A A B2 55 min, 76 T 4200 46 B Bt (45 B[]
0~7.5 min ZE47) » F & R4 & K R M IG [ 3 2506 42
A 1 R R PR 2 B B T R 3 3R A A e K R TR S
(FHEFR] 7.5 min 24 2Z05) . B 45 FAH K M 25 %
Fr A W 2 B2 A K 3 W A R A T AR AR B )N
3.2 TREEEEERMRS W

16T 8 HOXE 43 9 R 3 600 m*/h, 3 000 m’/h,
2500 m’ /h PRIFFAAEE;, LEAS [ TR B 2% 1T A

T R TR R TR S SR AR A SR 1 TR .
MF T ATLLE Y, 78 T 2OXU S RE R I B2 AN A2 1Y
MR T B & S AKCRBEAL, HLE 1 CP &
LKA CA B 2 F0AH X 4 W H RFV Al Bl 2 %
I BRYE VR I 4T 4 ADF Al M U ¥ £F 4 NDF & & F
15 E TR ARG B N AR I 25 F T, Bl T 1
. FAE 1 CP & it FURL K 43 CA B i B 22 BE AR, W2 1
VR 4 4 ADE Frp PR R & 4 4k NDF & Fh s, 6T
RIS 150 °C L, XUE A 3 600 m® /h B HLE T CP %
A XA R E REV AR, B2 VEUE I &7 48 ADF Ml
rhVEVE IR 2F 4 NDF % & i . 7E A — AKX T, T
PRI R 80 °C L100 °C 120 “CHf, 5 B il T4 2 %2
K Gy B AR g T ik B — g TR E S 150 C



%3 TR A TR A WCHOE 18 BN Y BT K8 5 T2 b1 107

B B T BT A BTN B AR R g, T MR L B T R TR R T R R R o e IR TR R A .
R1 BEEEHEERHSTU
Tab. 1 Nutrient changes in alfalfa bales
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Tab. 2 Nutrient changes in staged dried alfalfa bales
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