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Table 1. Basic physical properties of vegetables

YA 3 B Sor R 2R3 T
Type of Celery Green Green Chinese Water Rapeseeds
Vegetables cnion garlic amaranth convolvulus
Eae 661 595 S00 424 415 420
Plant height (mm)
EE 3257 159 310 305.3 237 170
Stem length {nm)
EHE 808 REI2] WEEM4 505 3.73 3.6
Stem diameter (mm) Long dia Stalk dia

g 885  FEEE2M
Short dia Bulb dia

HitEE 77.1 33.9 113 36.5 32.1 43.5
Weight per Plant (g)

FEE 1.34 12 1.2 0.5 0.5 0.5
Weight/bundle (g)

EIOAER (k) 17.37 354 10.6 13.7 15.6 11.5
Plant/bundle (plant)

FEFRACREEE A 6 2~5 75 75 7 45

Number of stems or
leaves per plant

LEERE

RS RS S BURREE L - R A TR » A EEES Lo el e Hhah e

R b - HigiEh SUS304# 800Lx850Wx1000Hx850H 7 T iEHHE L -
2 AR A N (E—)

R A S TR AT R AR ERER - RRSSE  BE - FF 0 B¥-
T RHEN RIS R MR R EE TR (0.59M/Min~6.19M/Min ) » H#EE
ARG SUS304#4000Lx850Wx2t mnZ T EEFINGIABAT: - SRUHEEEE - BB IHEEEES  H
MEPESHEEE TR 2HP - THEMEMASEE NI 100 A0 B SEATTIE By 200 250 BIEWRTTE -
HER 100 S5 RHEHTTIE -

AR

M s B AR O U o 3NGHP - AEEIRE - BRUINEER - B - A R A SRR - SR
PR R 32 RS - IR A RS s Tl I - SRR P i e - Bk
B REBE R (1800Lx500WxIt mn)  SRIFHAIES - BREANEERES - X wrES
FHEE TRHENSR ARG TR B HARE  —ECEERENE R - B R RNBR B IR 0.6
~0.8 kg » BIEESEMANAEE ~ B3E - DLERIFEEER R EL BB 0.4~0.6 kg/cm * - ¥
wEES E T B HIEAEMER T A A A SRR R 0 B T BT
ZIEHEA Ry 3 T M - BN 5 R 4 onESFLERYEEELAM N T o B~ B
TERRB YRR o Epib A IR 0.5 ke/em * ~ TFIREER 0.2 ke/om * ~ AVRPER 0.9 ka/em ? ~ 4RI
PR 0.75 kg/len * o MIDGEAUREEIIE W TR T RIE - 050 PR ROHsRIRes - vt
B2 RS R 5 A 4 JE—FHEE - BRIk EE R S AL ERE - FLIER 4.5 oo
IERE—H IR B RIS YRS  EE Rl 90D nmx 1000L mm » SMNEIIERI 4.5 mnf » - EBIE B
360rpm » TREIERBCA R 240rpm - FRENEGELL 1:1.5 > fEEHEE o FEASE DEEARIE R 0.6
kg/em* » TiReRy 0.2 kg/on ® » mRREER 0.4 ke/em ? » RERIGE 0.2 ke/em ® o FEYEZSOFE LA EE
1B 0.5 kgfom? o FibBEEs 0.2 kg/om s BT 0.4 ke/om 2 s fEIREER 0.2 kg/om ? - FEMEAESE (W 1.2
~1.3 keg/$0 ) R hieARFEE T 0.6 kg/on B T Rh¥EE 0.5 kg/om e BMFEER 0.8 ke/cm ? - fMREER 0.5
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kg/om ? - FEEIHZE LA TTR 0.6 kg/on * 0 TFHER 0.2 ke/em *  BIFREER 0.4 ke/om o BT
WEEs 0.2 kg/em ?
4 RHR RS (B2
R (AR RIS IR - WA T RIEREESE - USRS
FHEEETREEA TEEMOESRIEE - ERATER  BLUERREEER A EHE%
FRREATEAEERTECS DX RBOEEEBEYEY (4100Lx800Wxdt mn) - F3E
{ SUS304#4100Lx850Wx850Hx500H ) -~ s AT R A HEEETE -

Bl 1. PRI R R -
Fig.1. Input of Celery bundle for washing .

2. LIRS PR HEEIER -
Fig.2. Output of washed celery bundie.
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Table 2. Test of vegetable washing machine on celery bundle

# B E O AW — #m_ BB = ¥4
BT WEZL WEE AL WEZLT Rt
Soil of plant

FiER (kg/Bundle) 12~1.3 12~1.3 1.52 1.34
Weight/Bundle '

L (Plant/Bundle) 16.5 16.8 18.8 17.37
Plant/Bundle

BRI R E (M/Min) 472 4.2 4.2 42
Speed of Net Conveying Belt

B 2SS { M/Min ) 42 42 42 42
Speed of Pressing/Conveying Belt

SEEREARE (M/Min) 4.35 435 4.35 4.35
Speed of Flat Conveying Belt '

TRUERES (ke/NEE - S50 1,200~1,500 1,250 1,800~2,100 1,650
Washing Capacity (kg/hr)

TRMESEER (9%) 98 98 98 98
Cleanliness Rate (54)

FHEER (%) i 1 I 1
Damage Rate of Washing (24)

BIEAR (N 2 2 2 2
Number of Operators (person)

A TIEBERETT (kg/7NF/A » ANEEEFE) 200 200~300 200~300 250
Capacity of Manual Washing

(kg/ht/person)

AT HEEELIFE (%) 90~95 90~95 90~93 92
Cleanliness Rate of Manual Washing (%3)

N THHAAB (%) 9~10 8~10 8~10 9

Damage Rate of Manual washing {94)
iE B CROMEBHESHR S E8H 3 H8SESE 23 HASSEI0H 8 H - Hln
FHETE AR Rk e SRR -

T HHEE AR E  BTEEREE

IEHRENGIEREHRER BN AR R - WK S XA 25 ARk 4 B 2 HE
VHIRSHAR L SRR 8 S P A P TISE3E ~ BRI ERAREREE - & 9 B 24
B R ERE SRR SRR LIRTR R G S 2B (0 12~ 15 7 ) B3 (305
DI B0H (BB 05 4F ) WERERTHEEY » g H SR R — SR RAT - 85 £
IERE RIS (RS 4 MR EREEREMLERS - FIRR IR e 2 m i - 3
e 8447 12 BIRILEGTERE S TR T (SRS LA IO 387 8)) MkbibtiE  IBAMABE
FERATES 85 B 4 B 16 BIEREAIEEER - B 86 FERECSABEGRERTSBRIEE - LU
BERMER AR -
7N KB T

LI FER ARl

BIRIERRAR T EEEE A EEE R A BRI FE MR R - SRR -

REUEARME - REEEY - BEITEREL  RMEARTE - SiREE0E - BEARE - fF
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REZ] ~ MR EE IR E S 05 - BREREARAGEERALT

Ca=P(1— a +Cr)/Fe X TH+ 1 /2(1+ ) P/A-+(13XKXHP + Le XPPM)I/F C
* DUFSERERETE (BIDEE SR R T ) o

Ca © ELTIFRRGE ¢ A T SEERUEE 3,744,000 20F7 11 FEF]R 4.5% : P BEBEE 350,000 T
(REMEEE) K HERHE 156 T/E (EXREME) o ERTFL  BERBEBER
Y 109 7 Lo @ ZC# 100 JT/NKF (800 JT/K X K/8 /NKf ) 5 Cr + HEMETRCREL - BRAERSHY 5096 5 PPM ¢
BIFAR 3I~4 A (BEE): Fo {EREEN 1500 LTV © HP @ BEMEERTT 5 B2 1 TH © #EfE

SENFE 24,960 /NF (8 /NEF/IRX26 KA X2 BMEXI0E)
R LERRRCAL  WEEATFRERER 1 022~029 (JT/AT ) 3 3,773~4,880 (JL/ALE ) -

=3 SEEREEA AR R RS R R

Table 3. Test of vegetable washing machine on chiness amaranth bundle

# B H B AE—- WEB- BB MBIN ¥
Pyt ] WESL WEERL PEE: DEEL: BDEEL
Soil of Plant

SinEE (kg/Bundle) 0.5 0.5 0.5 0.5 0.5
Weight/Bundle

O RESy { Plant/Bundle ) 12.5 12.7 13.5 16 13.7
Plant/Bundle

AR (M/Min ) 54 5.12 5.12 3.12 5.19
Speed of Net Conveying Belt

R R (M/Min ) 5.4 5.10 5.10 5.10 5.18
Speed of Pressing/Conveying Belt

THULAES) Cka/aNiF » 24856 600 550 500~600 600 600
Washing Capacity (kg/hr)

HLEER (%) 98 98 98 98 98
Cleanliness Rate (34)

BUEIRER (%) 25 1 1 1 1
Damage Rate of Washing (%7)

BEAE (A 2 2 2 2 2

Number of Operators (person)

ATHEREET) (ka//Ng/2 A > &8545) 120~180  120~180  120~180 120~180 120~180
Capacity of Manual Washing

(kg/hr/2person)

AT HBEEREER (%) 99 99 99 99 99
Cleanliness Rate of Manual Washing (94)

ATTERREE (%) 1 1 1 1 1

Damage Rate of Manual washing (96)

EURE - o ERIEEEBH SR 858 H24 H -85 E9OH6H 8549 A 13 HE 85
H£10 4 8 3 Wl —RIWEEMNEE SRR SR T - BB = s e s
M wibkEaERE -

A YN I il e 1
Rig DEHBAER - BRI S T TR R R A VR EEE 1,500 0T 0 DL 4
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ASEIER RIS LETR 452 TR(FLEER 16,985 &7 ) BUGEBRERRA LT 029
T - TOAHEERE 0 ALHUNFREREAEE 3397 TR CHE-AMREE—E3 SAE/NF 50
DF ) BREATE 800 7TEHE » RSO ATRATEILERER 2 T - RBRERFREA LR
RIS ERERIRGE - BOEREIE 204.5 T » IRIEHE 86.7%60A E T MEE
TEREAM S » LALRSRERERELE 33,970 70 - BIRELRERERSAE 4,880 70 ERAEH
g A LERSAEIE 29,090 JC - BIRJETEREEERA 85.606 - WILARTRARIMER G EF 3
AFEEER BIEAEHE 397 TR (EAEER 16,985 40T ) ML BB EERAEAFE 0.22
JC - MARMEIAE - A LWL EREAER 85 T (WAL 1.2kg» §AS/NHEN 200 4T )
FBOTERCEEERER 13 70 - HtSRER R A TSRS - EFE THIE -
FAEAEIE 453 THE - BFTAIE 53300 L TH | MIAEREERATS - ATHEEERET
NUE 22,081 TC ¢ EMOERIERBERELE 3,773 T EAABIR A TIEREAEHLE 18,308 7T
AIRIEIETE A 82.996

F 4 PEENEEBIN AR ORRNERSEEER

Table 4. Test of vegetable washing machine or water convolvulus bundle

# OB oH H 2 . 2 - 2 = = i
Date of Test I mom = OB = R

ks WHEE L WERL WEEL PERL

Soil of Plant

fFHES (kg/Bundie) 0.5 0.5 0.5 0.5

Weight/Bundle

SRR, (Plant/Bundle) 14.8 15 17 15.6

Plant/Bundle

AR T ERE (M/Min) 5.26 5.12 5.12 5.17

Speed of Net Conveying Belt

R AT EE (M/Min ) 5.24 5.10 5.10 515

Speed of Pressing/Conveying Belt

EEREE (kg//NEF - S8R 565 630 500~600 582

Washing Capacity(kg/hr)

EEEER (%) 98 98 98 98

Cleanliness Rate (%3)

TEVHRER (%) i 1 1 1

Damage Rate of Washing (24)

SEAE (A0 .2 2 2 2

Number of Operators (person)

NI BERETT (ka2 A0 S8E5) 180 180 " 180 180

Capacity of Manual Washing

(kg/hr/2person)

AT (%) 99 99 99 99

Cleanliness Rate of Manual Washing (94)

ALFRBESE (%) 2 2 2 2

Damage Rate of Manual washing (34)

FECEE CEREANERHASBR S E8 2240 8SFEI A6 HRESFEI 13 H - Gl
R TR B S E RS L E R A R Al e Rt E BN R R E SRR
35 -

g
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Table 5. Test of vegetable washing machine on Rapeseeds bundle

NEERE e —
Date of Test

IS L ' WER L
Sotl of Plant
HILESE (kg/Bundle) 0.5
Weight/Bundle
FFiFEEL (Plant/Bundle ) 1.5
Plant/Bundle
AR WA T EE (M/Min) 5.12
Speed of Net Conveying Beht
JER PR (M/Min ) 5.10
Speed of Pressing/Conveying Belt
THUERES) Chgl/NRF » 2 5676 ) 600
Washing Capacity (kg/hr)
TRV R (%) 98
Cleanliness Rate (94)
TEULIRMER (%) 1
Damage Rate of Washing (%)
EEAR (N 2
Number of Operators {person)
ATIEBERES) (kg2 A - S 8fE) 150~180
Capacity of Manual Washing (kg/hr/2person}
N TIBRBEER (96) o8
Cleanliness Rate of Manual Washing (%)
ALIREHEEER (%) 2

Damage Rate of Manual washing (94)
EABHIESS £ 10 A 8 B - B EEME A SRR -

EFHEIE VS R RN, - MK T @ 3"X3HP - S EMEH IR R OHP » AT
THEZEEE (0.59M/Min~6.19M/Min )« LIRSS FEEL & B LT B IR B RS R
WRERAEEFSE 1,200~1,500 kg/hr - FH 1,250 kg/hr » F57 1,500 kg/hr - B3 ~ ZB0LERHEE 500
~600 kg/r o FFIE - BFE -~ Z00EROSEVEAGE 989U BB 16T - F - BmitiFR
9696001 - BB 1 SR o AR A LI tEIERELLEL LI AR - MR
SETHEJTTE > TTHTE 86.7%6 LA RIS » FEVEDEIFSEEATTIE » ATRTATRIRK 85.696 © 0L EE
R FEMER LRI - TUETE 5330600 E TR I FRRGR T - AT TE VR 82.9
9% o AURSEEVE(ERTIRRRO R » R ITEIE T - HE S -
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Experiment and Improvement of Vegetable Washer’

Shih, C. T.%, J. J. Cheng® and T. Y. Lu?

Summary

Based on the processes of vegetable washing by manpower, a prototype washing machine for vegatables
was designed and tested for its field performance, The field test conducted in a vegetable production and
marketing unit has showed that the vegetable washer was switable for several leaf vegetables. The washing
capacitf‘ was 1,200-1,500 kg per hour for  green onion, 3,000 kg/hr for green garlic, and 500— 600 kg/hr for
Chinese amaranth, water convolvulus and rapeseed. The damage due to the washer was less then 194
for all tested vegetables. The cleaning rate for celery, Chinese amaranth, water convolvulus and rapeseed
was 98%+ but the cleaning rate for green onion and green garlic was 96%. The washing efficiency and cost
of the washer are compared with traditional manual washing for vegetable bunched and non-bunched. The
washer can reduced working hour §7.7% and 33.3% than bunched and non-bunched washing methods
respectively. The washing cost can reduced 85.5% and 82.9% than that of the bunched and non-bunched
washing methods respectively.” The vegetable washer has passed the government performance test and has
been commercially manufactured.

Key words * vegetable, washer, celery, green onion, green garlic, water convolvulus, Chinese amaranth,

rapeseeds,
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