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Design and Test of Humidification System for Potato Ventilated Storage
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Abstract; In order to solve the problems of fuzzy selection parameter standards of the humidification
system of the existing potato ventilated storage and the inability of the humidification method to
automatically adjust with the changes of the environmental parameters in the storage, a set of automatic
humidification system for the potato storage was designed and developed. The humidification system was
based on the existing potato storage, combined with the physiological characteristics of the potato,
selected PLC S7 —200 as the main controller for development, and the control variable method was used
for experimental design. Through the data analysis software Origin, a single factor test analysis was
carried out on the relationship between the various influencing factors and the inlet wind speed and
relative humidity, and the influence of the thickness of the humidification curtain, the power of the
humidification pump and the wind speed of the fan on the humidification effect of the storage was
obtained. Through experimental research, it was concluded that the best collocation plan for the storage
warehouse was that the thickness of the wet curtain was 45 ¢m, the power of the humidification pump was
70 W, the wind speed of the fan was 16 m/s, and the full penetration effect can be achieved when the
wind speed reached 16 m/s. The application test of the humidification system proves that the system can
work normally and can meet the humidification requirements of potato storage. It can be adjusted
according to the changes of environmental parameters in the warehouse, so that the potato can maintain
sufficient moisture and low weight loss rate, and guaranteed the storage in the warehouse. The
environment was suitable for the storage of potatoes.

Key words: potato; ventilated storage; humidification system; relative humidity

Wk H 3. 2021 =01 —30 & [E H . 2021 —04 —02
EL£WE : AR AR KN AR A5 H (SD2019NJ010)
EERT: EAHA1961—) 55 80482, W+ A S0, EENFAL ™ HINTHEAR S &P, E-mail: wxy@ sdut. edu. cn



57 FAHA S5 Th% 2 KUAEEEE e R St 556 359
- A S H A
0 5|5

B XA PN S (/I o N TR AR o
PR —2empi ol A R R4S 1SR 50
TR % R X 0 R R, AT A % 2 Ao
L H BT . X 5 SURE AT AR AR T 4% 2 b Al
JRAS B A B A G — 1k EUR R T R T B A
) it R ) A, Y 2O

AT T % 2510 it e 7 2 3 B A b 7 A R
Vo PR At DR L B R TR KR o b 2 R R T 9
J&  FOmE gy AR TN K, BRI A8 e X
i 7 7 R A0 7 S BRI B (HREFE R, A3l TR
R B ARG, 22 T AR K 5 R T T XL A R
I SRV BE AT I J2 B % S8 A 2 i B 1) 75 5K, fELHC
A8 St I T BEAN 8 e it | 0 R N 75 K 5E N T 1)
M AT K WK, ASERE 2% R 19 N A g, 9 H i
K353 A AN Fg A0 SRy I HE A O, AT 5 B S R R
PR IEE I G PR AT, R TR B, O 3 A B A
P TR R R — RS RO T B, T
PRUE IR, , 2 o 5 % 5 A A 7 A I o

HRi, & T RGBT 75 i i F e g b . X
HRL8 =9 1730 Bk T BUA KAL) 2 At 1 38 ML 1
IO A R o RSP B v Al O UL ) 32 28 1] A, 45
— P XBILE B 7 3 5 SCHR [ 10 ] #1817 B 7% 35 i
J2E ) L T B 9 T S v, A A R ) T LA X
JEMLIE N 85% ~90% ; SCHRL 11 - 12 ] d Bl 45 i 1
T R A T 9 % AR PR 9 R Tk A 2
T PLC (A 2 5222 46 2 1 i ) 1900 T 198 38 4% 05 3k 5 18
AT — Bl 3 Xk A T R P 1 3 XU 1 A AT
W, B A X 3 RE AT 4 A R R 4R v
PR RERRE A R S X T A A
BB JE SR PEEAT TR SRR, X AN [R] k5 4% 3 1 i
JHES TR X A 1 i
ARG AT RO W SEIR A K AR DR 2 ]
F8 5 2R L Xk s s8R 1) 52 o B L A1

A% SO 5 B A% A PR NI R e b e
A RHILXS e S8R B 5 ), 6 BAT D % 2 3 XA
JE A R e AT BT AL, DU O B 44 55
il ) BT R SR IR 2%

1 MERSEREEGEHT

1.1 BRAERESEN

I % BB AU R P T T S5 A A ] La s,
JE FR L AR SRR AR Ml 2 45 A BR 2 W) B, il & 48
£ T A S XU B N, PR R R R R
R IR A G XX R G DL K E R

T AT A A A T AW T I

6
(b) FENZE 35

L i % s T 1
Fig.1 Schematics of storage
LEflE 20 RAE 3ERE 4 @RRHL 5. Hie ks
6. IMRRS T MFREE 8. KIE 9. EMKAEERIMR 10. 38
MAEFIE 1L HAE 12, I 13k 14 %]

bR 2 R A4 53 S O T AR 35k 4 B T T
g3, TR IR AR R ST (K x 58 x &) 24 50 m x
22.5mx3.5m, EAHUE LS 29 6.9 m, WEAT,
B % TR G A0 N O E XU, AR S T
RN 3.5 mo HEIE T & AN 45 99T X I A 5% K
KPETE 22,5 m BB T ET 72 7] (9 2 42 12. 62 m, |
B T A AR 5 532.5 m®, N A ) 2
H94T0 m’, TS EPE R EL R 0.65 v/m’ B
FA 3.5 m RS EUEME TR 2 2 559. 3 1,

A PR ) AR R A T 38 4 R A g b X Y
FEV 25 SR BV TR, 4 PR P 3 XU T T 3 R
TEJe 38 KURHLR F IE R A 5 =20, B ASMR 22 <
FE32 b I A A K S WOH, B 22 E A PR N 2 i
LR PR IR B R 0y B A, i it #E a1 1b
JiR o
1.2 IR RSB

R 8 12 B A P X I R B 1 R SR R 1%
HalNe R 80, = EALHE BG5S BER S
PATE P BB A e ML AC BAREH . 120 R



360 £~k

IR

2021 4

Gt PR AN 18 2 Pron . E 4R 4% O PLC ST -
200, {5 = W B B o 3 A0 45 0 B A% I8 A K 7 A% gk
i o A 5 A R S R 2r i A/D (DA B S e 4
L, AT TCAF h 22 4 4 L 28 TT G A

KA

fem A/DEESR 5 PLC $7-200
= it et
AES

LR DA | [T oe |of SR
B AL

B2 it R G 4

Fig.2 Hardware structure diagram of

humidification system
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Fig.6 Installation location diagrams of

humidification system
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KA AR AL 0. 05 m, K A7 0. 25 m, 4 4 K fir
1R JE N 0. 15 m, JI PN B % S A A7 i O R DX A
(4 173, J5UiE 29 280 t, 4% )28 SN EE 2. 3°C, R X
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Tab.3 Application data measurement of

humidification system

B RGAEXHE  SCMAHR R RSE TA/E K bk
L 1 wE  mE R
BB TG e AE R MR HL BE m RE
1 91.2 82.1 89.1 81.9 TAE TAE #fmo0.10 %
2 93.5 85.3 92.4 84.7 TAE T #m 0.06 %
3 94.2 88.2 92.8 86.4 T/ T/ Hm 0.07
4 96.3 90.1 94.7 88.5 T/ TAE Hm 0.23 %
5 97.2 92.4 95.2 90.6 T/E TAE Hjm 0.21 %
6 96.5 94.6 95.6 92.8 T.ME TAE Hjm 0.20 %
7 96.7 95.2 95.2 94.5 TAE TAE % 0.19 %
8 953 96.4 94.3 95.3 TAE TAHE R 0.17 %
9 942 953 9.7 94.8 TAHE TAE ¥ 0.14 X%
10 91.2 94.8 89.1 93.5 TAE TAE f#4F 0.12 X
11 93.5 95.4 91.4 94.6 TAE TAHE f#¥# 0.11 X%
12 95.7 96.2 94.5 95.2 TAHE TAE f#¥F 0.07 %
13 97.4 98.7 957 96.8 TAE TAE {4 0.23 X
14 96.3 98.2 958 96.7 TAE TAE {4 0.21 X
15 95.4 96.3 94.7 95.6 TAE TAE f#4F 0.18 X%
16 94.5 96.1 93.5 95.2 T TAE f#F 0.17 X

132 3 AT AT, 2% B 4% S A RO NI R 4 PTAE
BT I REAE 58 UM 5 B4 3 A 3 TT o 28 5 400 1)
PN AP 5 14 6 5 4 R O BE 8 B I T A
4 E KRR R . IZ R GRS 1 2 S % L Y
KD JFREAE B SR 4% o AR X IR R A 95% LT
I, AR S8 2 F B IR R R P A R AR E
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Comparison of internal conditions of

Fig. 11
fresh-cut potatoes
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Tab.4 Potato weight loss

4151 R /g BB B /g RER/ %
Xt 2 5035. 61 4788.86 4.90
1 5039. 46 5020. 81 3.70
2 5030.13 5011.62 3.68
3 5016.27 4997. 61 3.72
4 5032.52 5013.95 3.69
5 5021.45 5002. 72 3.73
1l 5027.97 5009. 34 3.70

HRAE R 4 MEE B, B 4T 5 A%
MR E RN 3.70% , 5 W S50 T A I i) fiff 7
1 4.90% 2 B A b B B BRAIG . 5 A A 45
T8 KU 9 B 5. 2% FiAE Gt B R Y Y
9. 95% () 2 TE FR AR LL IR IR B B KT T L RE A8 K
P AT WA R AR o

5 it

(1) FE A SCIR B0 25 18 R, 3k 8 n i 75 J2 B2 Oy
45 cm ] {E RO e AE . R E A O RGE KT
6 m/s B, R REAE ZF B HE &5 2 m (1) Eh 45 S5 4, A )
TR SRR

(2) 3050 2 BT 1Z iR & 48 vl SCHLE IR JE Y
R K B sl 98 K P PSR X R A R AE 95% A2
A, I HLAT 5280 E KA K AL 1 5 K K 7 IR 2 4%
HAE 0. 05 m DL b, {0 735 R 457 2 08 1) 7K o 2R 0

(3)Z NN 2 586 T 8 2 (1 IR W 2% 9 #5 HL
A — E R AR R i RO B Pk E
REELE 3.70% , W] W FEAR T AL 2 b A B8
F5 W0 0T 1 T R, X B e T S A R TR B T AR
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