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Low-temperature warehouse and thermal insulation technology
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New warehouse types for low temperature grain storage
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Typical design of low temperature warehouse: matching the temperature control technology
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Air conditioning, pipelines, side wall, photovoltaic
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Key technical points: Establishing standards of local low-temperature grain storage
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Thermal insulation requirements of low-temperature warehouse
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Heat preservation layer - building heat transfer, msulatlon layer - radiant heat, warehouse airtightness - convective heat.

Y RfiEfRESK EIMERRE EBEERRE St A TS [ T
(GiRREFIERE Grain storage ecological Wall heat transfer Roof heat transfer - ii?ﬁi?zﬁ{ﬁm Higffnﬁen ded
' coefficient (W /m2-K coefficient (W /m?2-K
315 - _ _ ‘
FRX EBFIX F=K 0.59~0.70 <0.5 IR, Bk, S8, DHEE—L
= RARTAIMERER

. —~ Internal heat preservation, waterproof
X X .53~0. <0. . X _ !
Medlumztsrrgperature FIX, BAK 0.53-0.58 <04 airtight, anti condensation integration

technology or external wall internal
_ FhHKX, FtX 0.46~0.52 <0.35 heat preservation

&Fit: ERINEEEXIEMAERALNEE ERIMEETC (ERALFLRHIBNN0.058W/m2K,
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Types of thermal insulation materials
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Heat preservation layer - extruded board/polyurethane/polystyrene board

- FERREESHRER

Slow down the transfer of conduction heat

- TiEBERINEREEE

Unable to effectively resist radiant heat

Eé’z—&ﬁa (BAX)
Polyurethane(fireproof)
RETIEM7# - RIBSIIRIVR/ S RITZERE
Reflective materials - antiradiation insulation film/highly reflective coating

- BXEREFR—ED CERERERR

Effective resistance to radiant heat

- RIPRER, ERSEE —SRE

Protect thermal insulation layer and enhance air tightness MR, &REhH&E
Heat reflective film and coatings
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Performance parameters of commonly used thermal insulation materials
= BFR BRI YEERITE S

Thermal physical performance parameters of commonly used thermal insulation materials
F=3 =] FNSIERH
— ERERE[240] tbiha RIUSIER
MEIZER :thﬁrlyj/; Thermal Specific heat Coefficient of i

Materials density(kg/m?) (e\;‘\jblrsr:zllg (Ckipl)s;i.tlz) vapor pe rmeability Feature

¢

tNemRRET 2500 1.74 17.2 0.92 0.158
BEIRBITFRL L REBE 1800 0.81 10.63 1.05 1.05
R, E. S, BhiEl
35-70 0.024 0.29 1.38 0.234 Flame retardant, compression
resistant,Airtight, moisture resistant
1= N RS
REABHEFEA PUR 30-35 0.024 0.29 — — AT
) : N I ==
REZIEEAERB) 20 0.039 0.28 1.38 — SR
RERFAEL. K. &S
3-500 0.024 0.54 0.57 — Non-flammable materials,
water absorption, high price
120 0.06 1.02 2.01 -~
rdirasty ] 40 0.04 0.38 1.22 4.88
arRKieRbig 1700 0.87 10.75 1.05 0.975
K fehibi 1800 0.93 11.37 1.05 0.21

£%:. GB50176-2016 (ERMERARITIZITIE)
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Performance comparison of thermal insulation materials

R A7 #H R m TERE T EE

1720mm Brick (F&i#k)

760mm Cement GEE 1)

200mm Wood (A#%)

130mm Glass Fiber (¥E4F)

100mm Cork (%)

90mm Mineral wool (F #8)

75mm Polystyrd (BEZ%)
50mmPUR (RREEEHE)
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Thermal insulation performance test of low temperature warehouse
« FETHEARBMEAMESREUENEE, B XN CHEIIEFEREIRIERESHEURE

The wall conduction coefficient detection experiment was carried out, and the regional warehouse and envelope
structure parameter database was established.

Bl HERREEE BRI R
N {EMZE Conduction coefficient

W / (m?-K)
Warehouse TR Wall &7 Door
XFTHEEE G Normal warehouse(E B {A) 0.5829 0.3365
0.2569 0.2160
SCIGE Experiment (12cmj= ¥BIRXPSHIRR) 0.1329 0.0993
- 3

e 30 Yoo
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Thermal insulation coating - super double radiation cooling coating and film

FHZH R RERIZYR FIZ=IR80-90%, IREAS IR
5 10~20%HY#AE; MRASHURESIZN0NES.,
8-14 pm The thermal reflectance of the coated surface is as high as 80~90%;
PSS the thermal radiation rate of the material itself is about 90%.
atmospheric window GoRMRE PR Z|MER. |EE. TS| IWE.. SRNEE
BRY¢R 4 EEAL RRARST BE
Sunlight regflection Nanomaterials convert thermal energy into radiant energy

PRI (FEE) IR . RERBATZEN, Tk
ER9FE R, BRI TR %]‘%XJ‘;?FE’J*‘*TED%JTFP\J
TR % cﬁh #LE’J{%«—:, IS R PERAGAE RRVRD, HDHIRES

x&?z\_.f R95%LL L. Wﬂf:ﬂ'ﬂﬁﬁi—uﬁ BREEAPEHEN]

IhgE.

13 Hollow nano-glass (ceramic) micro-beads: The micro-beads have a
hollow cavity, which has become an excellent thermal resistance

mHEME. BiEaEE (WER) shield. Therefore, the heat accumulation is very small. Materials

Weather resistance and self-cleaning such as nano-silica aerogels have similar functions.

SREAMEIIZ A HEAAEXRTFREIRITAI AR R, KSLOIMEFTHRLIN BEIRISESES X
lllblllb)\HIJ— ,.“EZ*DH_J T %ﬁl%ﬂ’] Euwtﬂ?&@ }‘Aﬁ'ﬁ'i—lieﬁumr_ {E@:FQE;-JT ﬂ; E',_\,an/L-F

o Heat > theabsorbed solar heat 4 the infrared radiant - conduction and
emitted in the form of infrared radiation heat of the atmosphere convection

ﬂ‘ﬁo 1§ cﬁ%@% 'es

=}

0.25

== Tempe raturei
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Airtight materials - permeability, density, tensile strength

(1) EEEE. SEEENPERSEH

High permeability, high densification of nano-gastight materials

508
w4
PR e
4
3

]

~‘/

(2) BAIEEE. FERIR. EEEER. BRIRNIEE

Polyacrylate, silicone adhesive, epoxy polyamide, polyurea resin

FZERIREERE N AT 2.0 MPa, BRZUEIKEIRNA
% mse NIEIN =
INF80%, MHEZME (3-10K1EHR) NERHE W E SR ATI00sA . A EIA600sLLE

SRRAE . AI{FRIERE16.0 MPa

polyurea resin: tensile strength 16 0 MPa

tensile strength> 2.0 MPa; the elongation at break >80% After the transformation, the air tlghtness can reach about
the temperature resistance(3-10 cycles) should not be abnormal 300s, and the highest can reach more than 600s
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Thermal msulatlon measures

The figures of thermal insulation measures of the warehouse
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Key points and measures of temperature control grain storage
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Key points of temperature control
« FRACGIRE
Average temperature of new grain in warehouse
.+ ERRCHERR
Heat releasing of warehouse in summer and fall
+ PKZIBNXPERE
Ventilation in autumn and winter
« BERARSD
Thermal insulation in spring

- BEmRERR
Temperature control in summer

- EPLRBhEE
Anti-condensation in the alternate season
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Concrete measures of temperature control
(DFRIEA CIIFREIR Average temperature of new grain in warehouse
(KR, iR 7% Low temperature and temperature control method
- HBERAERPES Natural low-temperature storage

. HERPES Mechanical ventilation and low-temperature storage

. HHEE)SEEE Mechanical refrigeration low-temperature storage

/‘%ﬁﬁ T HemEREEE

PN TIFRtTanS A

=T kY

i Fa g A
AN

| A\
ERCVE R =

bR e

B

R B
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Concrete measures of temperature control

(DFRFEA 18R Average temperature of new grain in warehouse

- MRIEAYYSREEA Causes of uneven temperature :
iRme, PUTHHERENEE, BX. SRR BILHEEENDRAERE.

Temperature gap and a blind angle in the ventilation and grain cooling system or the
accumulation of impurities in automatic classification.

- RIBAIISEE Consequences of uneven temperature::
BTFRERE, SEIEREER, SIEEEKD TR, B2aRESTHRXK,

The moisture and heat are transferred because of the temperature gap, which increase
the water content partially, resulting in mold damage.
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Concrete measures of temperature control
(2) ERIE G HER# Heat releasing of warehouse in summer and fall

BREMFHEARIREFT. BFENINEEEFBE CHNEIFEENC AT ERNINELER,
FIUESRET, CRRESCIZEEETSRBE. Eit, FRRESERKRY
IER, BEAREHRXAL (HEXEE) | REHBRR/NREE EFEEEHERRIRAE,
NAEBHE RN ERYEE.

There is a real situation that solar radiation heat and conductive heat transfer are transmitted
into the warehouse space through the enclosure structure of the warehouse. Therefore, in the
high temperature season, the temperature between the grain surface and the top of the
warehouse increases most obviously. Therefore, when the temperature is low at night, the axial-
flow fan installed can be opened to eliminate the heat transferred into the silo through the
enclosure structure in time to reduce the temperature of the space in the bin.



WFP
o/

\‘; i/ \l\', World Food
Xy y

a—

Programme
S L
“#’

2. BiFiant

Concrete measures of temperature control
(2) ERIE G HER# Heat releasing of warehouse in summer and fall

- FREBXISE{E: Initiate ventilation
1L RSB EE<IRCRERBEXNFELE
atmospheric absolute humidity < absolute equilibrium humidity of surface grain
25—, Z. =. MESBIRK: ty - t=>3°C
the first, second, third and fourth ecological grain storage areas:tg - t=>3°C
Sh. 7N, TESERK: tg - t5>2°C 238l
the fifth, sixth and seventh ecological grain storage areas:tg - t=>2°C
- LRIBXISFE{E: Terminate ventilation
LRSEXZE > IRCRERBEXNFETE
atmospheric absolute humidity > absolute equilibrium humidity of surface grain
2. t@; - t/_=“ <1°C

2% [H]
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Concrete measures of temperature control
(3)BKZEXIPEFRIR Ventilation in autumn and winter

EmEMES vertical ventilation

| B window window =) ™~
4———— — _»
F17BR  upward press in

KUFLEAN
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Concrete measures of temperature control
(3)BKZEXIPEFRIR Ventilation in autumn and winter

fEMEBEXIZRSE horizontal ventilation

1 UL | S ;.__‘

V. ’@.‘“ 'A.LVL‘QA ’
‘1> ”’5& &
el 2255 film E\
52 *
X R sucked out
& \ AR
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Concrete measures of temperature control
(3)BKZEXIPEFRIR Ventilation in autumn and winter

12['] j)'(l, (FR BB radial ventilation(central tube ventilation)




\\ World Food
Programme

Concrete measures of temperature control
(Q)FkBEMPERIR Ventilation in autumn and winter

- RIBESIRFEFITRERKEXRFER, HESEIRLENE.

The reasonable unit ventilation rate should be determined according to the climatic conditions
and the requirement of energy conservation and moisture holding.

ARESHRXERE P ALE N SEER Bfi: m¥(h-t)

Recommended table of unit ventilation rate for ventilation in different grain storage ecological areas

. \ \ B T =l | BUURERA | BE. N | BEAER | RKEE
B X\ T et o
el BRFA Uk A X EX | HUEEKX | ESK | s
fé 7] 38 X, horizontal 3~5 3~6 4~6 5~6
/N2 wheat ‘ : <6
%1a] 3 JX vertical 3~6 4~T 4~8 5~10
Tk, KE f#1m) 38 X horizontal 3~6 4~17 4~8 5~8 —
corn/soybean I 1] 38 X, vertical 36 4~T 4~8 5~10 h
N 1# 1) 8 X horizontal 4~17 4~8 5~9 6~9 _
unhusked rice 1% 117 38 X vertical 4~T7 4~8 5~9 6~10 h
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Concrete measures of temperature control

(Q)FkBEMPERIR Ventilation in autumn and winter
BRI XU E SR

operating conditions of cooling ventilation

SEERR ERIBRBY
suspend ventilation end ventilation

VB

model

RE S

REEFM

ﬁ

E

N
0
_H'.

Fra1E(
H1T18IX

TTEX,
1EEEX]

pERIR{RK

permissible ventilation

b > Taix
t-t>2 Tapn

bar> lsz
bat> sz
U™ lsm
Psig < ARHgag
EJZTQ < k-ERHﬁﬂﬁ.

P=ig=k-ARHgerg
8, Tg>k-ERHggir

bte=a T

1%

FEIRIRER<S

P.';ij<P

_l.lJ.L

d,-d;<0
Py>Ps;g

d,-d,>0

te<T iz
_ Uptse Tipee
EeLEE# E<1°C/m

FRIEIK 2156 E<0.3%/m
WtH-W‘lESAW
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Concrete measures of temperature control
(Q)FkBEMPERIR Ventilation in autumn and winter

AEERESKEFRBEXIZHSEHERFE

recommended values of cooling ventilation control parameters in different ecological areas of grain storage

FEE EETC R acNg-iT)cAvAs]
Er/iEm  MEE i3

F— . =K 8°C -5~0°C 4°C >0.7 3/5°C 10°C 1.5%

FEMX 8°C 0~ 5°C 4°C >0.8 3/5°C 10°C 1.5%
BAHKX 8°C <10°C 4°C >0.85 3/5°C 10°C 1.5%
B 6°C <10°C 3° >0.85 3/5°C 10°C 1.5%

C
BoE | o

it RPye——REHIERE, (—KSEE, ty yw——HSHTHSERE, Psg—RIRKSEER, EAHgy—BIRTRIE FAURETE
RRAEXIRE, EAHgy—BRIRTHRE FAMREFEIRMIERNER, Wy, Wy—EREBNXITRESFREMHSEEKSD, ATy RIrrEXANR
BIANTEE, Tgr —BXNFEEAZNETFRER, 2Tpr——FLEHERENATRESASEE, *Tre—EREBXHESTHSERERE,

sW—EERBXIFREASHIHSEK D ZE, RSPSMSEHEFENRRG.
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Concrete measures of temperature control
(4 EZ=RRFEL 0 Thermal insulation in spring
- WITNETEIEEMIT, WEESMTTuRRRE, malAbhEs=E.,

The floor is the high-temperature warehouse floor, which does not need to be provided with thermal
insulation layer, but is mainly moisture-proof.

- RECGLIZRAE, (XEB—HLRER, WINRANEREAEC .
The low temperature warehouse is mainly air tight. Only one door need to be reserved for the use of
grain in and out, and the double-layer heat insulation door should be used for this door.

- BREFENRNEEREIRSEERE.

It is better to install air curtain device on the upper part of the door.
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Concrete measures of temperature control
(A EZ=RRFZ 1L Thermal insulation in spring

-
-
-
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Concrete measures of temperature control
(5) BB EMBZ Temperature control in summer
- B8 ERZETRINREE
Timing: seasons of high temperature
TR BERR, mREmRSK; NI,

Notice: heat insulation of pipes to reduce the loss of
cooling capacity.

- IR AERQLRE, ’ED, MR, B

BEE;, SILEA/N, BETEE, BET5
oEE ; Eﬂ%?lﬂffﬂﬁ

Advantages: using cold core; less investment;
energy saving and environmental .
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Concrete measures of temperature control
(5) BB EMBZ Temperature control in summer

MR B0
N
e
N
.
UL

Thermal insulation 46

Circulation fan

SR
SBXHH

| | | [ EReE | | |

ERD BRO

BEARAEE

Circulation in granary
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Concrete measures of temperature control
(5) BB EMBZ Temperature control in summer

R CAEER ISR == i
Dynamic thermal insulation | i
MMM , I\
— — 4 \\—. o —-2f g —y— g e =} Ta 5 ._... ‘- — \
1 \ — Atk i 1 P
\
4 o]
1& ® -
8 RERERERD
J 1m T R D R T S R T EL B st 5000
y @ A
| low T~
temperature ” 7 r < < cold
warehouse - air
—
' 1
> > > > > > ‘ T\




i\), World Food
¥ Programme

Concrete measures of temperature control
(6)ZFEPAEPHLEEE Anti-condensation during the alternate season

- EREBEIZAITE KEREET FEXES

The prone time of dewing in stored grain: autumn-winter transition, spring-summer
transition.
. ﬁ%*ﬁé“—“ﬁ?cﬁ’ﬂfﬁllﬁ IR HMRERMBIES MU [ERYEE EERX B D HERAES
, ERXBFTENBXFHERER, 4808
The prevention of grain dewing: eliminating or reduce the temperature difference
between different parts of the grain pile; blocking the hot air entering during the spring-
summer transition; timely ventilation to decrease the grain temperature and reduce the

temperature gap during the autumn-winter transition.
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Low temperature and quality preservation technology
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1. {RiEfERX X7 KEEC T2
Low-temperature grain storage region division and adaptation process
NEMERES XN Sn Mz R etz

Corresponding provinces of different grain storage ecological regions
and recommended temperature control measures

(RIRREFHEREX

(FiRX
Low temperature
zone

FRiEX

Medium temperature
zone

Y RIfigfRESK
Grain storage
ecological region

FX. FK. 3B
=X

FOX, X

FOK, FtKX

M REEE(R {= iR b
Main province Temperature control measures

ST B 1T, Wk, sEHE. dts= ZFENXER+ AN R CBEIRERE,

X, IF. HiF. 56, TH, K. - SRR
sram PN NN -~ o Winter ventilation cooling + internal
gSEfg%%ﬁgéﬁ?%Ezg*ﬂgﬁﬁiﬂgéanH_’, circulation + warehouse thermal insulation :
S AR air conditioning(option)
ZHFENXFR+CET TSR HRER S+
SN, #EE. JIFE. L. B8 =E. BERRMER
it. ERMNEERX, =/,  POJIFDIAKRER  Winter ventilation cooling + air conditioning
DX EZE. | A, AR o X + grain chilling + warehouse thermal
insulation
BXE R+ R HRIES R+ CERR
8. | &, aslEsbisX LAREEAEE bR
DX, IRl arEER o X ventilation cooling + air conditioning + grain

chilling + warehouse thermal insulation
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Changing models of grain quality index at low temperature storage
LARERGERET/°C. fETRTEID/d, #Ia7K o WINE AR INTEE mREWHRERE,
W SLIS DTN 7 AR et E S I G RiE RSt B3R,

Taking the storage temperature T/°C, storage time D/d, and initial moisture W/% as the key factors, linear
regression models of the quality indexes of different varieties of rice grains was established.

FARIEHE Quality indexes PISHEE! Fitting models REZRE (R?)

ASRABR(E Fatty acid value/Yyg Yje=0.096T+0.014D+0.788W+2.788 0.825

FREERE Fresh degree//Yg Yg5=-1.117T-0.77D-3.604W+165.039 0.888

155 HH#EZR Husked rice rate/Yy, Y 3:=-0.119T-0.010D-0.188W+89.869 0.800
Japonica rice FEFEKER Milled head rice rate/Yss Y 2=-0.424T-0.033D-0.391W+83.864 0.814
BEERIK Yellow-colored kernel/ Yz Y=0.046T+0.004D+0.170W-2.796 0.875

R IK({E Taste value/Yg Y g=-0.371T-0.108D-0.237W+62.899 0.802

ASRABRIE Fatty acid value/Yyg Y g=1.458T+0.104D+7.233W+90.488 0.815

FTEERE Fresh degree//Y s Ys:=-3.455T-1.755D-2.877W+108.321 0.811

HIFS HH#EZR Husked rice rate/ Yy, Y y=-0.725T-0.119D-0.063W+117.342 0.822
Indica rice EUSKEE Milled head rice rate/Yg Yg=-0.774T-0.024D-0.509W+56.076 0.831
EERIK Yellow-colored kernel/ Yz Y=0.037T+0.018D+0.067W-9.447 0.806

B IK({E Taste value/Yg Y £=-0.901T-0.044D-0.109W+101.636 0.811
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3. KRMEREIE T2 AESH

Low temperature storage process parameters

v
rogramme Cloud School

BAREEMEREE. KIERFGHRERREHIER

temperature, moisture control conditions and quality index control requirements

SEBIIT Conurolndex

iBEEH Temperature/°C
7K 93RiliE Moisture reduction/% <0.3 <0.3
BSBRELIEHR Increase in fatty acid value
/(KOH)mg/100g =<6 =4
SRR EIBIE 5 )
Increase in yellow-colored kernel/% 0.5 0.5
BRI _ )
Reduction of milled head rice rate/% =5 8
FhE$E Fresh degree/9 > 85 > 90
AR Germination rate/% > 85 > 85

BIK{E Taste value/93 > 85 > 85



A
A

World Food

= Vv
S A}’ Programme
W

AN — = === AN AN SA T H L : |
4, WEABERETTANECREECHALIZREFXRE
Whole grain cooling process and equipment selection in high temperature season
BYB AL T ZSH(HAS. BHRESITEBH(ELAEC,=0.0719M+0.6867KI(kg-°C); B BFREQ=M x [C,, X (T;-T,)+hgx (W,-
W,)]; /&= (Refrigerating capacity)=Q/S):
HIRE7KEL 14 0%RIS00TEARRFTACR, LIXM30°CRiRI1°C(AT=1.2°C), EPFEFLIS6 SKWIIEEENNE LS
THMERTE, S000tRFREINALE2EOKWIIEERHAIESHL,
At least 56.5 KW power compressor of grain cooler is needed to implement the cooling process(5000t grain with moisture content of 14.0%

after 9 days of cooling by 11°C, AT=1.2°C).
The 5000t warehouse is recommended to be equipped with two grain coolers with 30KW power compressor.

= P s o . . 28 5 = oA 5000t
HeakRE fHavnRs fHattRs KpZEEER | BETRE = (EHEP S5 . He=E a2i8% P
11 30.5 3.0

11 1.4776 2500 23753600 9 777600 10.1 50.9
12 1.5495 2500 11 24544500 9 777600 315 3.0 10.5 52.6
13 1.6214 2500 11 25335400 9 777600 32,5 3.0 10.8 54.3
_ 14 1.6933 2500 11 26126300 9 777600 33.6 3.0 11.2 56.0
15 1.7652 2500 11 26917200 9 777600 34.6 3.0 11.5 57.6
16 1.8371 2500 1 27708100 9 777600 35.6 3.0 11.8 59.3
17 1.9090 2500 11 28499000 9 777600 36.6 3.0 12.2 61.0
18 1.9809 2500 11 29289900 9 777600 37.6 3.0 12.5 62.7
19 2.0528 2500 11 30080800 9 777600 38.6 3.0 12.8 64.4
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Tempering process of rice stored at low temperature 1872.7-89.1xIg(EAH,)

FE: BIFARNERI (0.45m/s, 0.95m/s, 1.45m/s) MIHEBEIRMEE (23°CFI28°C) HIRTE, RAWR T
EffiREaESEFTH eRIAHETEPHEMARELNE.

Method: different ventilation modes (0.45m/s, 0.95m/s, 1.45m/s) and outlet target temperature(23 and 28°C), to study the
guality change law of low-temperature stored grain during the process of tempering in high temperature season

SR YIRRIEL14.5°C, TERLIEO0.95m/s FERIERFHAEZE23°C(ZEHIM30°C)F128°C(2E4h35°C), I FRT223hF1355h,
FHimEZJ90.038°C/h; FHEKD . BRERRRITIRBYF. B3H 7 IEBREMEERRY L, FiRE S
[BIRYIAST5TE/9T=26.25t-400.8 (tABTREE/C, THARDEIE/N) , REFRE(R?)/0.97,

Result: When the temperature (initial grain temperature 14.5°C) was slowly increased to 23°C (outdoor 30°C ) and 28°C
(outdoor 35°C) at a wind speed of 0.95 m/s and the heating rate was 0.038°C/h, the quality index remained good.

28+ 274h - 161h 450 -
A 30 A © THA: T29.58t4116 (R=0.98) e
132h * TH2: T=2625t4008 (R?=097) ’,-",I'
261 223h 20h A H 07 s, Tem0se361s (R=096) o
188h i E 11: i Tl |
L T=28TC : 30 - "
HoEme L S, [N - il
300 - .,;Ill
Ty s ;
0 e 250~
220 ;“‘/ ________ z
ic| B s — IR1EE =200
Gl ' s o TR
7 el - - THIER 150
_____ e — IR2ERE
16+ R e e TIR2HIE il
S e - TH2EE
i TRMEE il
147 e THIHE
THRIEE I ! I il
12 0 20 40 60 80 100 120 140 160 014 2
0 50 100 150 200 250 300

it} B /h
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Temperature and humidity control equipment for grain storage
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1. A BN, BEFMLEIN
Mobile high-efficiency and intelligent grain coolers for grain warehouse
o BRI A EXRERTIHIT 7 Eaei=H R Tk BB P T LI L e
Upgraded on the basis of the original 85 type grain cooler ‘ |
- ERHIEORA485, SKOMEILE

The intelligent interface uses 485 to match the network port

- KX, EXEFIZFALFR, BEEFTE

Inlet and return air control without manual intervention

- RIEEERCERIUESIER

Optimize the control program according to the requirements
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Temperature and humidity control equipment for raw and finished rice

v

30kwE L&A RIS &

30kw warehouse space temperature control equipment

RERER RN S EARSRIEERE

Finished rice temperature and humidity control unit 10kw air source heat pump control equipment
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Special air conditioner for warehouse

RETHATHEENEN—IMIZE, BOSMPSESI. TRTEZRARRAEIAA, RNEX, X
XEEERNX 20 m, BERIISIMLF.

The special air conditioner is a duct-type all-in-one air conditioner, and the core components are all outside the warehouse.
The evaporator has a large heat transfer area, a large cold air volume. The air supply distance can reach 20 m and the cooling
uniformity IS good.

ZEAEAEFECEZREECENER, HEEEEREARRAITENTE, JLUEREHNIE
E, LIRS EEERIRRKDRE.  SREARTE: AISEZTISiTRANTRER.

It has fully sealed unit for fumigation or air conditioning to meet the needs of insecticide and temperature control; the
humidity of the air outlet can be regulated.
Photovoltaic DC air conditioner: temperature control for storage with zero operating cost can be achieved.

YA SIS BB BIRRR O RS EZSERRH EB% R CHERASEMENmERR, &£
(B9 12 Wim3 ~18 Wim3, 33T EARMINCEEH 1‘&@ 5 100 m? ~200 m? (YERFEEREE 1 &8

3500 W i ERIZSE.
The experience value of the cooling capacity of the air-conditioning unit is 12 W/m3 ~ 18 W/m3
For ceiling warehouses or arch warehouses, an area of 100 m?~200 m2 needs an air conditioner (3500 W)
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Intelligent control system of temperature control for grain storage
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Control systems of temperature control for grain storage WU
'{3 & & 7‘
) TINE P :
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"] I ft 5] ® & 9. 20205R1115208
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Temperature control storage environment control system-to achieve mtelllgent control integration

- XH "ZFF—F8" 7 "SirAE" FERAREY BRAVERMCIRITS I, BE RERREY, KA
BRERRENTES—HNIZGEESE, Hr EAEEFaRMtRO,

'Multi-system, One Platform" and "Multi-terminal Integration'

- LRI, SeeiEsiSREREmREEL. LUXRIEIME. E8eit. BEAERIERY,

Realization of remote monitoring, intelligent control and synergistic operation among systems

- AR CtAERERIIRHFIRMENGE. SUEEEEE. BXEH. sefdmll, SeTOWRSHM, RH
SERT#dE, TINEUERSE. FEHliE<SEH IS, LUEH. niEixtEF, BEEERENIEE, S5RRE
EEFENER, RIEMRARE, FeBEanTEs, FIRNBXFIREAIREYL, Baizthigsairirx.

Functions for displaying information in the warehouse and the equipment operation

- ZFEREBERFERIESEERIEE, HERE, (FICRMEEERIT.
Supports for distributed control system, batch operation, job logging and energy consumption
statistics of ventilation and low-temperature equipment
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3. FREBIMNEEIERASGIRIERHE

Operation mterfaces of temperature control storage environment control system

aA B uaaIese: B SR ¢ 0 moRRLET I ABMERLROE 8 RASBRATH
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Implementation: grain situation detection and cloud image analysis
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4, KIRTHEE: ARIEHRM SRR EREEE K

Implementation: intelligent control integration of multiple temperature control technologies

=R

ZNAFER
izt m

Side-wall circulation
7287 3
02 ...

DESRESE
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