Middle & large-scale
grain storage

Pro. Xie Jian

COFCO Wuhan Scientific Res. &
Design institute

CI oooooooo

Sharing for Learning



Middle & large-scale
grain storage
APEBRREE

Pro. Xie Jian # f #3=

COFCO Wuhan Sci. Res. & Design institute
EREXBDEZRAR LI




WEP
,}?’- 7 "{{, World Food

ﬂ*h 1“4.1.? Programme

CONTENTS

@ Bag,ilc(: conlc%pts @ Main storage facility
and knowledge ¥ IO
E$H@&E¢%%

F AN achievements in China
HENHE% XS5

@ Main storage technology @ Application experience and
3




\
World Food

Programme

01

Basic concepts and knowledge
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1 Basic concepts and knowledge

B REREIR

1.1 Grain storage facility fRE/HFE

1.2 Grain storage facility classification fRPEE453
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1.1 Grain storage facility ¥REE /BT

A place or building that can safely store grain and oil seed, by
suitable storage facilities, equipment, and management measures.

BUREEENCHRN. BENUERE, EBRLEERE.
HRHE 5 T B 2 047 ==

granary R

place RE
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1.2 Grain storage facility classification *E)ﬁﬁgé

1.2.1 Classified by total storage capacity

El%\’@?g'ﬁ
1.2.2 Classified by function

RINE S
1.2.3 Classified type of stored grain

BREFRRRRE S




1.2.1 Classified by total storage capacity

(of depot)
% (RE) BEBaRE
name &R capacity Q RE€& &
small-scale storage /NEIR Q<50,000 t

middle-scales torage HREIE

50,000t <Q< 150,000 t

large-scale storage X#

g4

Q >150,000 t
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1.2.1.1 small-scale storage /N\NBUEE
capacity B8 : Q<50,000 t
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1.2.1.2 middle-scale storage FABIEE
capacity RE%&: 50,000t <Q< 150,000 t
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1.2.1.3 large-scale storage K%
capacityB & : 0Q=150,000t
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1.2.1.3 large-scale storage KXEEE
capacityB & : 0Q=150,000t
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1.2.1.3 large-scale storage K%
capacity 8 %&: Q=150,000t
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1.2.2 Classified by function (of depot)
% (REE) Ineean3E

name ZFR function Ifgg
grain storage facility (for receiving grain from farmers or farm in the production
for collecting area, and transfer out timely
e BRRRIRIBRRARE, BENELH

for receiving grain from collecting/ port & transporting
grain storage facility |grain to other storage facility, such as large transfer

for transfer facility, reserve facility or processing plant
aibz g ?:%%ﬁl&g [AAOERR, BIaEZHEMRE (KPHEE/ EEE)
o 0L

grain storage facility for longer time ( <2 years )

for reserve .
hea KHEE (€26F) , REORMBD

4
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flow direction of grain FREROITRE !;
grain (from farmer / farm) port 3 EE
BRE (FRRAZRE) shipment import / export
} ( XEF, B

collecting :
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g | ;
| remeat | cqledtng | :
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reserve at lar es?:ale
onsunlwzptlon area nsfer - ;
wkiEE | K2dRE S
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flow direction of grain FREROTRE
grain from farmer /farm RE (=

4

import grain mpgrain storage facility for transfer FA%&EE

4

grain storage facility for reserve &

rice mills J1I)

X R AER)

grain collecting storage facility in producing areas Y28

rice prockjcts KA o

iz

market T
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1.2.2.1 Grain collecting storage facility fREWHE

Grain storage facility that built in grain producing areas that
directly purchase grain and oil from farmers or farm.

BEFRX . BEENKASRRGEEREFBENRR G,
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1.2.2.2 Grain storage facility for transfer purpose

REREEE

Grain storage facility that primarily for short-term storage and
turnovere, Receiving grain from collecting/ port & transporting
grain to other storage facility, such as large transfer facility,
reserve facility or processing plant,

HERE. HRHEKMLERRE, NEHEFNRAZATHNRECE
BRI S R, BEEERE (RS BEE) RmT
FekE. K. ABTREERMAL .
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1.2.2.2 Grain storage facility for transfer purpose

REREEE

Generally built at transportation hubs
such as railways, waterways, and highways.

—RETHRE. K. NBETEREFRBERAL
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ship unloader HIRH1 ‘9' v 4

ship——conveyor

port transfer O HEEE
ship——ship/ truck / train

railway siding %k

Truck——train
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1.2.2.2 Grain storage facility for transfer purpose
RRPEE GenmE, A SREDIE)
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ship uploader & loader £fAH1. FEMBH

ship——conveyor
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1.2.2.3 Grain storage facility for reserve purpose

RREEE

Grain storage facility that can safely store grain and oil for a long
time in case of emergency needs.

RRKHNERZEEFEFRE. BHUSERRTENRECE.




1.2.3 Classified by type of stored grain

BRAETFIRRRYKE

733K

name ZFR

definition X

storage facility located at
processing plant

RER

4

storing raw grains

7 IR

finished products storage

4.

4

stored finished product

77 A A R
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1.2.3.1 Storage facility located at processing plant
R EE

Grain storage facility that located within or near a grain
processing plant that stores raw materials for the processing
plant.

unﬁﬁm;rW&w AMI FRERMNRREE.

packed 3 EE buck EIZFER
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Warehouse located within or near a grain processing plant for

storing finished products.
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Main storage facility

+ BRI
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2 Main storage facility

+ EERIRE

2.1 House type warehouse ER$

2.2 Vertical silo €
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2.1 House type warehouse BEBR€

A granary shaped like a bungalow or building, including
SMEIEESRERNRE, 81:

2.1.1 large size horizontal warehouse B XKEEE
2.1.2 multi-storied warehouse B4

2.1.3 simple warehouse G SEEE
2.1.4 mechanized warehouse ¥#{tEEE
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2.1.1 Large size horizontal warehouse BXEEC

 /
¢

House type warehouses with a span of over 21 meters and a
grain pile height of over 6 meters.

BEE2IMPLE, RESEOKIULHNERE.
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2 1 1 Large size horizontal warehouse anZIZ%‘@:

for bulk paddy Bl3cFfE&
oading & unloading by mobile conveyors

EC 2L The ] Rvidu

loading BUR¥EE unloading #iEHE
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2.1.2 Multi-storied warehouse ¥E€

o~
-
-

Multi story house type warehouse.

ZENEAE.

packed BERfEE
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2.1.2 Multi-storied warehouse #EE&

for packed paddy /brown rice/ white rice/ milled rice
BEREA. XK. BXF
loading & unloading by cargo lift A#E##EE
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2 1 2 Multi-storied warehouse ¥E6&

Advantage it
& simply structure ZEfEIEA
@ less area occupied T HI

Disadvantage &=
€ higher investment IEMH S
€ only used in large city, such as Shanghai, Shenzhen,

Guangzhou 3. Rl "EFEi
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2.1.3 Simple warehouse &5 EEG

A house type warehouse with relatively simple buildings, grain
storage facilities, and equipment.

ERUMERRE. RELBREBHNEEE.
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2.1.4 Mechanized warehouse ¥ EEE

A house type warehouse equipped with fixed loading and
unloading equipment.

RFEENHE CRENERE .

e T

2.1873t

| 1.485¢ T
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Advantage of house type warehouse BEX R

€ simply structure Z5HIfEEA
€ casy construction JE L H{E
€ short construction period E1&EEI5E

@ good for bulk grain & bagged graina[iZHF&E3<E, LTHFEER
w

€ mature storage technologyfi&iEH A K 2
& safety for grain fEfR& 4




World Food

Programme

Dlsadvantage of house type warehouse BRI A

@ large area occupied HBEFRK
@ large roof area EBTHEIARK
€ strong thermal radiation) FIEHEKX

noor heat insulation XPAEHMEZE
poor air tightness for fumigation ZHMZE

ow level of mechanization F#{LIRE K
nard to input or output grain HHEREEE
& need more labor A

A A & 4
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2.2 Vertical silo R
A granary shaped like a bungalow or building, including

SMEUNEIREIRE, BE:
2.2.1 squat silo X EE€

2.2.2silo 3G E
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2 2 1 Squat silo ZEAG

Cylindrical grain silos with a diameter generally not less than
20m and a ratio of the height of the silo wall to the diameter
Inside the silo less than 1.5.

EAER—BT/NTF20m, BeEEESCRERZE/NF1.S0EH
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2.2.2 Silo _Lﬁ@

Also known as silos, cylindrical grain silos with a ratio of wall
height to inside diameter greater than 1.5.

FMEE, CEEESECRERZERNN1.SNEERE.

concrete 3BT steel PMRE silo [N
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fabricated steel silo TliHHET corrugated steel jEZX
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Advantage of vertical silo R EHtR

@ less area occupied e EmFR/N
@ need less laborfEH AR D
& high level of mechanization¥l#{LIZE

@ lower cost FBEAK

I
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Dlsadvantage of vertical silo R RS R

@ serious segregation in loading A& BEISHE=E
€ high broken rate iR 5
# Significant "hot lay & cold center” &R EHN “20O K"
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Main storage technology

+ EERIRAR
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3 Main storage technology

+ BAERAR

3.1 Conventional technique of grain storage E i AER
3.2 Low temperature storage {KX2f&RR

3.3 Low oxygen storage KEMEE
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storage technology classification

IR 733K

O to reduce quality loss & quantity loss, such as damaged by
stored grain pest by conventional technigue of grain

storage
conventional technique of grain storage TEHLfE#E

O to reduce quality loss, such as higher FAV (fatty acid value),
by low temp. /low O, concentration technique of grain
storage :

low temp. technique of grain storage {2 &k
low O, concentration technique of grain storage {KS fi&%
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O stored grain pest fZRAELY

Insects, mites, microorganisms, rodents, and birds that
harm grain and oil seed In storage.

REHEMAS THRE. HRNER. 8K, MEY. RENSX,
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3.1 Conventional technique of grain storage EH A&

Under natural climatic conditions, general technical treatment and
conventional management measures such as cleaning and hygiene,
natural ventilation, digging ditches and overturning grain surfaces,
and regular monitoring of grain conditions are adopted for the

storage of grain and oil seed.

HEEREESFET, NEBRNRE. HAXRBEERE. HRBER. I8
BERE. HMRES— R R RS I R SR 3

I
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3 1 Conventional technique of grain storage EH A&

natural ventilation H3RENX,

The process of using natural convection of air to exchange gas inside and
outside the grain depot .

FAZSERAMNRNIER, HTRENIMSEZRNTERIBREN.
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3 2 Low Temperature storage {EEfEER

ne average

LB RRIB R IE

grain temperature is maintained at <15 °C throughout

t
the year, and the local highest grain temperature 3 20 °C.

FRFEISTHRUT, RBESRETEE20C,

quasi-low Temperature storage Y{K B &k

The average grain temperature is maintained at < 20 °C throughout the year,
and the local highest grain temperature 3 25 °C.

FIRREERBE0CENT, RHRERERBL25C.
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temperature control tech. ¥£:8 7%

mechanical ventilation

HLAREX

low temp
1E38
guasi-low temp

ERE

Transverse ventilation

BEEX

=i

air conditioning

BARA

grain chilling

REAR

Vacuum chilling
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3 3 Low oxygen {EE &R

oxygen concentration in the air of grain piles: 2%~ 12%.

RS SPATRE N 2%~ 12209 IR7S

oxygen dificit &g

oxygen concentration in the air of grain piles: <2%.

REZSAFEARERE T209IRES.
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3.3 Low oxygen storage technique {ESEEmEA
3.3.1 air tight §2&

3.3.2 controlled atmosphere storage of grain AR
(CO, or N, ££CO,5 N, )
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Application experience and
achievements in China

P ENHAZE KSR



4 Application experience and |
achievements in China

E NSRS
4.1 Double-low storage PVR AR T
4.2 Triple-low storage =
4.3 Four in one storage P& —figie

4.4 New four in one storage  FHAE&—HER
4.5 New technology application FHE/NN FH
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4 1 Double-low storage X{Kf&ER
Storage technology combination of low dose Phosphine

fumigation after achieving low oxygen.

KR REEEET HIfERISAREE
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4.1.1 Low dose fumigation {EFIBEz

A fumigation technique where the amount of medication
used is lower than that of conventional fumigants.
Generally used for low oxygen grain pile fumigation or
circulation fumigation technology.

AAERTEMRZTAEBNERZIAN. —RATRIEREER
IR BRI
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4.1.2 Conventional fumigation FEHEZ&

In enclosed grain warehouses or grain pile, conventional
doses of fumigants are applied, relying on fumigation
techniques that convert the agents into gaseous natural
diffusion.

ERHROWREN, BRBATBNRATBORET, 8
%ﬂ%ﬂﬁquam#ﬁmgg&m -

(aluminium phosphide tablets)
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4.2 Triple-low storage  ={Xfig#K

A combination of grain storage technologies that reduce

grain temperature after achieving a double-low storage
effect.

SR MEBRE, BREERENERRAREE

OW oxygen
ow dose Phosphine fumigation
oW temperature
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4.3 Four in one storage PU&—f&#

The integration and optimization combination of computer grain

condition detection, circulation fumigation, mechanical ventilation,
grain cooling and other technologies and equipment are adopted In

the grain storage warehouse..

FE AR

£

= A

X,

1‘]‘%@1*&’[‘*%‘)1] « FRER. NHBEX. 2R

RMOZEZSHERBMAES
4.1.1 Computer grain condition detection FHEYIIREEN

4.3.2 Circulation fumigation IRREZX
4.1.3 Mechanical ventilation #J]48%3E X

4.1.4 Grain cooling 2441

HZF:

59
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4 3 1 Computer grain condition detectmnﬂ-%ﬂl*ﬂl*#‘})ﬂ]

A system that utilizes computer and electronic technology to
automatically detect grain conditions, store and analyze data, and

control ventilation and other facilities.F 1t %:MEFIJE =+ iﬁﬁ*ﬁ# -
RN BUREREHIT, FHEBERSRMEHRITH RS

- H1E

Insect monitor
K |
grain condition monitoring | REe
grain
BE. BE
L temp. & moisture |
|

air in door
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4.3.2 Circulation fumigation ERREZX

A fumigation technology that uses the circulating fumigation
system to force the circulation of fumigation gas and promote the
rapid and uniform distribution of fumigation gas in the grain pile..

7T='J IR BR AR A BEREES, REERXRSBERENREIZIS

I ERE AR,
4 P
’ b7 2 S|
mitm P

s T w5t
R . kil - | ~ . EMEA
mm mni | — '

R E RECEBEEFRMEARA LT ZAE
R (TR TREP NEIR )
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Phosphine generator ¢ E &4 38 Phosphine concentration detector B${L&EREK N
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4.3.3 Mechanical ventilation

vent-pipe for squat silo /silo €& ZECENIE
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Grain cooler 241
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Grain cooler &24#1
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Grain cooler for squat silo R EEAXSH



4.4 New four In one storage

& — R

The integration and optimization combination of Multi-parameter

grain condition detection, Multi- agent prevental, Transverse

ventilation, Vacuum cooling and other technologies and
equipment are adopted in the grain storage ware

HERCETXAZZ M. ZITEBIAE. HE

RARMESNEREMRLAS.
4.4.1 Multi-parameter grain conc

nouse..

O

EX.. AEAHE

4.4.2 Multi- agent prevental &1},

12

baia

4.4.3 Transverse ventilation #[ai@ X,
4.4.4 Vacuum cooling RIERS

ition detection ZSERRIE



World Food

Programme

4.4 New four in one storage ZHPU4—AZ#E

The integration and optimization combination of Multi-parameter
grain condition detection, Multi- agent prevental, Transverse
ventilation, Vacuum cooling and other technologies and
equipment are adopted in the grain storage warehouse..

HERCEPXAZS Ml ZArERBEAE. WEBEX. AERAF
RARMEZNERZRAEAE.

l\/lcucl)trl]apig:)anmdeetteéc%rg:]n Multi- agent prevental Transverse ventilation | | Vacuum cooling
ZSRIRE ZrEbna BEEX AERRD
Cocnodrm)ountedre%i't?on Circulation fumigation Mechanical ventilation Grain cooling
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4.4.1 Multi-parameter grain condition detection
ZSRRFEN

A real-time online detection system for temperature, humidity, and
grain moisture of stored grains based on the theory of heat and
moisture balance and the principle of moisture
absorption/desorption.

BT RIS FEELRE/BREREN —MINELRNEREE. 8
. REKSPHNES.

I'I'
lnm
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4.4.2 Multi- agent prevental Z4TEFHE

filling N, (Low O,)
RESA (RS

Food grade inert powder
for insect prevention

. BB e MR R
New%olrl_?ne (npn)hy:jically )
= (TEN )

Horizontal Circulation fumigation
circulation fumigation INREZE

OISR EZX (four in one [@&—)




\
World Food

Programme

Food grade inert powder for insect prevention

R EIE B =

Food grade inert powder is a type of powder that falls into

the joints of

nests, abrades the internode membrane,

causes severe dehydratlon of the insect body, and

physically ki

the air,

|s stored grain pests.The average particle size
of food grade inert powder Is about 5um, the density iIs
about 0.2g/cm3, and it can be dispersed and suspended In

EmREMENEEIHNEATRXT BRTEE SBRE™

l1'

B 5K, DA E

7 TURFEER S E

1o BmAEHENEIINEAA

S5um, B E L4 750.2g/cm3, AT HEIHEFTESH.
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Food grade inert powder for insect prevention

R EIE B =
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4.4.3 Transverse ventilation #& i@ N

A ventilation method that uses a suction fan installed on one side
of the ventilation opening of a bungalow warehouse to allow
airflow to be sucked in from the ventilation opening on the
opposite side of the warehouse through a horizontal ventilation
duct, and then discharged from the fan after passing through the
film covered and sealed grain pile, thereby changing the gas state
parameters inside the grain pile, adjusting the temperature and
humidity of the grain pile, and achieving safe grain storage or
Improving the quality of the grain storage and processing process.

MAZBELEC—UBXONREXXY, BIEABNEFESIRME
EXE—MHEROBA, HEASBERRAREEEMXAHEEE, M
ﬁ&ﬁﬁﬁﬁﬂ%&uzﬁ ﬂgﬁﬁma\&#% ﬁﬂﬁéﬁﬁ&&
E R ZmRi—EX G K.
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4.4.3 Transverse ventilation #& i@ N

film

j B [\
—

e =N
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4.5 New technology application

|E7|<F' H

4.5.1 Air film granary SEt (

4.5.2 Solar energy APBHREE (
4.5.3 Membrane separation E9E (

7)

REJR)

1 8)

4.5.4 Cloud platform =EE (HeEfk)
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4.5.2 Solar energy

warehouse‘s roof =

APBHRE (

rBEJR)

silo‘s wall

pall
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Membrane separation for nitrogen production RS BEHES
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4.5.4 Cloud platform Z=E& (8g81k)

BB, LB, URRES

LN g FTEHRHRMAY
CGRIBEE. K7, hE. )

I

1 A R 4
(B 55

FHERTRRE

BB R R4

Intelligent cloud platform

BREZES

HReMETETE
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