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/ Ucnapurenn (HFKW)
Evaporator (HFC)

Bo3ayxooxnaauTeAnb (FAMKOAD)
Air cooler (glycol)

BosgyxooxnaguTens And XpaHeHWs1 NiogoOBOLLHON NPOAyKUMK
thermofin® 6bin cneunansHo paspaboTaH Ons  BbICOKMX
TPebOBaHWIN OXINAKOEHUST M XPaHEHWUS NIOLOOBOLLHOM NMPOAYKLIMN.
Brnarogaps TEXHUYECKUM XapaKTepucTukaM, aaanTypOoBaHHbIM K
0cobblM  MOTPEBHOCTAM, M ONTUMWU3VPOBAHHOW  KOHCTPYKLIMW,
BosgyxooxnaaunTtenu thermofin® npepcrasnsior co6oit
ypesBbIHaHO 3(PPEKTUBHDBIN METOL, OXITAKAEHNS NNOLOOBOLLHON
NPOAYKLMK.

PpyKTbl U OBOLLMU

PpyKThI M OBOLWM CcrieayeT knaccuduumpoBaTb
Mo KaTeropum «AplLiaLLmx» TOBapoB (MULLEBbIX
npoaykToB). 3TV ToBapbl MOrMoLWaT nocrne
ybopKku ypoxasi U BO BpEMSI XpaHEHUS KUCIO-
poa v oTAAT TENSOTY AbIXaHUsi, YIMeKUCnbIn
ras, Bogy u 3tuneH. CaMbiM BaXHbIM
o6cTOoATENLCTBOM, KOTOpPOE Heobxoaumo
cobnoaaTte B OTHOLLEHUM XpaHeHUst hpyKToB
M oBOLWEN, ABRNsSeTCA TpaHcnupauus.
«CopepxaHve Bnarv» B NPOJYKUUW, XpaHsi-
Leiicsa Ha ckrnaje, HaxoauTCsi B HENPepbIBHOM
obmeHe ¢ okpyxatoLlen cpenon. Tak Kak OTHO-
cuTenbHas BMaXHOCTb BO3Ayxa B MPOAYKUMM
BbiLLe YeM B OKpyXaiollem BO3ayxe, TO BO
BPEMSI XpaHEeHWs1 MNPOMCXOOWUT MNOCTOSHHAas

3akniyaetcsd B paspaboTke BO3QyXO-
oxnaguTtenen, Kotopble YAOBMETBOPSAIOT
TpeboBaHWI0O MWHUManbHOW ycywkun. Yem
MearneHHee 3TOT 3ddekT
nporpeccupyet, TeMm [Josblue
COXpaHSAETCH BbICOKOE KavecT-
BO TOBapa.

OCHOBHbIM  yCrIOBMEM  ONTK- Yeyka CMLKOM BbICOKaR
MaribHOro OXNaXaeHus ckrnagw-
pOBaHHOWN MPOAYKUMN SBISIETCA
cornacosaHve nrnowagn no-
BEPXHOCTW TEennoobMeHHVKa u
pacxofa Bo3fdyxa OTHOCUTENbHO
Temneparyp Bo3dyxa W Xonogo-

Tanas sopa[l]

KUCIopoA / oxygen

Tennota AbIXaHUSA / respiration heat
yrneKMcnblﬁ ras/ carbon dioxide

BOoAa /water
ycywka npogykumu. [losToMy CROXHOCTb C.H

2% "4(3tunen) H H
TPaHCMPALYS | transpiration quality of the products will be kept.

U3mepeHue konuyecTBa Tanou Boabl B CA - kamepe
(= KoHTponb ycylku / HacTpoiika XOnoAnNbLHON MalUUHbI)

HopmansHas nuHusa

Yeylika odeHb Huakast

The thermofin® fruit and vegetable cooler was specifically
developed for the high demands of cooling and storing fruit and
vegetable products. Due to the layout which was adapted to the
special demands and the optimized design the thermofin® air
coolers are a highly efficient way of cooling fruit and vegetables.

Fruit and vegetables

Fruit and vegetables belong to the category of
breathing products (food). These products
absorb oxygen after the harvest and during
storage and emit respiration heat, carbon
dioxide, water and ethylene. The most
important factor to be noticed when it comes to
storing fruit and vegetables is transpiration. The
“water balance” of the stored products is in
continuous exchange with the environment.
Since the relative humidity in the products is
higher than in the ambient air, a continuous
dehumidification of the products takes place.
Therefore, the challenge is to develop air
coolers which meet the need of the lowest
degreev of dehumidification. The slower the
progression of this effect, the longer the high

Basic prerequisite for an optimal
cooling of the stored products is
the adjustment of the heat
exchanger surface and the air
volume flow regarding the air
temperatures and the cooling
capacity.

Motepwu Beca ot ucnapexusi Bnarv [ % ]

npou3BoaANTENTBHOCTW.

Kamepa 3akpbita

KoHeL, xpaHeHus,, B 3aBUCUMOCTY OT copTa

Bpems XpaHeHus B Heaensax

XpaHeHue U oxnaxgeHuve

Kamepa xpaHeHus

BosgyxooxnaguTenu, ucnonb3yemble B XONOAUINbHON kamepe,
OOMKHbI OTBOAUTL HapsAy C TENMOTOW ObIXaHUsA NpodyKumu,
XpaHsilencsa Ha cknage, Takke LOMONHUTENIbHO BHECEHHOoe
Tenno, kak, HanpumMep, NoNeBoe 1 yNakoBOYHOE TENo, TENo
OT OCBELLEHMS, TEMIO OT U3Ny4eHns (CONHLE), TEMNNO OT Noaen
N BUMOYHBIX aBTOMOIPY34MKOB, @ TakkKe Tenso, NpoHuKaLee
yepe3 [ABepHble MPOEMbl, W BEHTUNSALUMOHHOE Tenno wu3s
XONOAUSBbHOW Kamepbl.

Pa3smep xonogunbHOW KaMepbl U €€ UCMOSNHEHME 3aBUCUT OT
Lenoro psga ycnosun. Paamep nomeLleHns 3aBucuT rmasBHbIM
o6pa3om oT peanv3yeMon eMKOCTU U UCNOMb3YEMOIN CUCTEMBI
umpkynaumn Bosgyxa. COOTHOLWIEHWE ANWHbI U LUMPWHbI
OOMKHO cocTaBnsTb 3:2, a BbICOTa kamepbl OOMKHa ObITb
BbINOMHEHa, Mo KpanHenW Mepe, Ha 15 MpouEeHTOB Bbilwe
MaKcuMMarbHOM BbICOTbl WTabenen. [Ons onTumanbHOro
nogsoga W pacnpefeneHus BO3dyxa peKoMeHAyeTcs
BO34yXOHanpaenswLLlas cucteMa Ha BO3AyXooxnaguTensx n B
Kamepe.

Storage and cooling

Storeroom

In addition to the respiration heat of the stored products, the air
coolers applied in the storeroom must also discharge the heat
from the refrigeration room which was brought in additionally,
like field and packaging heat, illumination heat, radiation heat
(sun), heat from persons and forklifts as well as heat due to door
openings and ventilation heat.

The size and the layout of the storeroom depend on a number of
conditions. The size of the room mainly depends on the capacity
of the filling quantity to be realized and the air circulation system
to be used. The length and width ratio should be 3:2 and the cell
height should be at least 15 percent higher than the maximum
stacking height. For an optimum air flow and air distribution an
air guide system is recommended at the air coolers and in the
storeroom.
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Ucnapurenns (HFKW)

Evaporator (HFC)

OxnaxpeHve
BbiclunM npuoputeToM SABNSIETCA MOABOA W pacnpenerneHve
BO3dyxa B CknaackoM nomelleHun. Llenbto siBnsietcs To, yTO
BO34yX pacnpegensieTcs Haubonee paBHOMepHoO, 6e3
06pa30oBaHws TenmnoBbIxX MeLLKoB. Kpome Toro, Arst onTuMarbHOro
pacnpefeneHnsl Bosayxa HeobXoayMo CrieauTb 3a YKaakon B
wrabens CkNagckux SLWMKOB M KX

pa3smMeLLeHVeM B MOMELLIEHNN. .

Bosnyxouan paBnswasa cuctema

Bo3ayxooxnaautenb (F'AMKOAD)
Air cooler [glycol)

7.

Cooling

The highest priority is the air flow and the air distribution in the
storeroom. The aim is that the air is distributed as evenly as
possible and that no heat pockets are created in the storage
boxes. For an optimum air distribution it is also necessary to pay
attention on how the storage boxes are stacked and arranged in
the room. The distance between the air cooler and the

air guide sy

highest point of the storage

PacctosHne wmexay Bo3gyxo-
oxraguTernem U CcaMon BbICOKOW

T 777777777 77 77 boxes should be less than 250

TOYKOW [OIMKHO COCTaBnATb
mMakcumym 250 mm. B npoTvBHOM
crnyvae NpuAeTcs KUCMosb30BaTh
Neperopoaku, KoTopble BbINOM-
HAKTCA cunamMym  3akasdmka.
BosgywHoe ycTpoicTBOo Ha
BO3yxooxnaguTene npegHas-

BropuuHbiii BO3AYX / primary airl D D DI]I]I]
@

mm. Otherwise partitions must
be provided on site. The air
guide device at the air cooler is
instrumental in the formation of
the “Coanda effect” and
therefore causes a better air
distribution in the storeroom. It

must be paid attention to the fact

Ha4YeHO B 3HAYUTENBbHOM mepe

NN NN NNN

ana  obpasoBaHust  «adpdpekta

// X ﬂepBl{;H[Htl;llZ Bosqyxf/ s‘ec’ondary air // / a

that there are no disturbing

BN SN NN SN NN

KoaHpga» u cnocobctByer nyy-
LLUeMy pacrpeferneHuio Bo3ayxa B
CKNackoM nometleHnn. Heobxoammo cnegutb 3a TeM, 4Tobbl B
BO3JYLUHOM OTOKE He HaxOoOunucb co3faroliye npensTcTBus
3reMeHThbl, Kak, Harnpumep, nornepeyHble 6anku unm ycTynbl
naHernen, Tak Kak Ha 9TUX MecTax npepbiBaeTcs «3ddexT
KoaHpa». 310 npmBeno 6bl K HEpaBHOMEPHOMY pacrpeaeneHuio
BO3yxa W HEBO3MOXHOCTU OMTUMAanbHOro OXNaxaeHus
NpoayKUMK, XpaHsILLIeCs Ha cknaae.

KoHcTpyKuus

B xonogunbHOM TexHWKe NPUMEHSIIOTCA KaKk BbITSKHbIE, a Takke
HanopHble BEHTUNSATOPbl. [MpM  MOCTOSIHHOM MOBEPXHOCTU U
MOCTOSAHHOM NOTOKE BEHTUNMPYEMOrO BO3dyXa CPpaBHEHWE Mexay
BbITSXHBIM U HAMOPHbLIM BO3AYXOOXIaAMTENEM MOKa3bIBAET, YTO
HanopHas KOHCTpykuusi Gonee BbirogHa. [pu Temnepartype
BO3AyXa Ha BXoge, Hanpumep, 2,5 0C un BcregcTave 3TOM0 Npu
Temneparype Bo3ayxa Ha Bbixoae 0,5 0C cTaHOBMTCSt O4EBUOHBIM,
YTO OTHOCUTENbHAsA BRAXHOCTb BO3dyxa MOMy4aeTcs Bbille
npumepHo Ha 1,5 npoueHTa. NpuymMHOM 3TOrO SABNSETCA TEMMO
OBuratens BEHTUATOPa, KOTOpoe Mocne OXMaxdeHust Bosgyxa
CHOBa BBOAUTCA W TakuMm 0BpasoM HeoBXOAUMO CHWXaTb
TemnepaTtypy Bo3gyxa B Onoke TennoobmeHHuka (nepen
BEHTUNATOPOM) A0 6onee HU3KOrO YPOBHSA, YEM MPU HaNOPHOM
MCMOSTHEHWN.

Bosgyxooxnagutenu ansi XpaHeHust No400BOLLHON MPoayKUmn
thermofin® cTtaHgapTHO WCMNOMHAKTCS C HaNoOPHbIMU
BeHTUNsSITOpamn. BosgyxooTpaxaTtenb Ha CTOpoHE Bbixoda
BO3Oyxa Ons noaaepxkn «adpdpekta KoaHaga» Takke BXOAUT B
KOMMIEKT nocTaeky. MpenmyLLecTBa 3TOro KOHCTPYKTMBHOIO psida
annapaToB COCTOST B TOM, YTO Ansi AAHHOIO CryYasi IPUMEHEHMSI
UCMONb3yeTCs ONTUMMU3MPOBAHHAsi reoOMEeTpUsi NnacTuH. Kpome
Toro, Gnarogapsi GoMbLUOA MOBEPXHOCTU TennooOMeHHUKa, a
Take HebONbLUIOW pasHuLbl Mexdy TemrnepaTypol Bo3ayxa Ha
BXOAE€ 1 TEMNEpaTypoi CapeHUs Ui 3TUNEHITIMKONSA Ha BXode
nony4aeTcs 04eHb HU3KOEe 06E3BOXKMBaHWE NPOAYKLMN B Kamepe.

elements, like cross beams or

panel sections in the airstream,
because at these points the “Coanda effect” is interrupted. This
would have the consequence that the air could not be distributed
evenly and the stored product could not be cooled in an optimum
way.

Design

In refrigeration engineering both sucking and blowing fans are
used. With a constant surface and a constant air volume flow a
comparison between a sucking and a blowing air cooler shows that
the blowing version is advantageous. With an air inlet temperature
of 2.5 °C for example and therefore an air outlet temperature of 0.5
°C, the blowing version clearly shows that a humidity, which is
higher by approx. 1.5 percent, escapes. One reason for this is the
motor heat of the fan, which is brought in after the air has cooled
down, and therefore also the air temperature in the heat exchanger
coil (in front of the fan) must be brought to a lower level than in the
case of the blowing version.

The thermofin®fruit and vegetable coolers have blowing fans as a
standard feature. An air guide plate at the air outlet side in order to
supportthe “Coanda effect” is also part of the scope of supply.

The advantages of this series arise due to the fact that a fin pattern,
optimized for the application, is used. Furthermore, a very low
degree of dehumidification of the stored product is the result of the
large heat exchanger surface and the small difference between the
air inlet temperature and the evaporation or ethylene glycol inlet
temperature.

HomuHanbHasi MOWHOCTb E
nominal capacity L
Bentunsitop @ | KonuuectBo BenTunaTopos | 20K Te=*1°C | Te=+1"C D.=6K | nopepxuocth|  Pacxo Bosayxa 5 g
fan @ number of fans TENA TGNA surface airflow 3&
kW kW m? m*h mm
045... B - FDAIPRRDRB 7-41 7-38 45 - 270 10400 - 43500 7
050... BD - DOV XRDIRD 10 - 65 10-70 67 - 540 13700 - 58700 7
056... B - OB B 7-80 7-72 49 - 590 9800 - 62400 7
063... B - BPIRIRD 13-100 12-90 91-730 12000 - 73600 7
MacnopTHas MOLWHOCTb Capacity data

Yka3aHHble HOMMHarbHbIE MOLLHOCTU OTHOCSTCS! K XMagareHTy
R404a vnn 25 ob6beMHbiM % aTuneHrnukons. Mpu pacyeTe
annapaToB y4WTbIBaeTCS MoTepsi BHELUHEro JaBneHust (Mcxoas,
Hanpumep, 13 COMPOTUBIEHUSI MPOTEKAHWIO CKIMAACKMX SILLMKOB)
50 Ma.

The nominal capacities refer to the refrigerant R404a or 25 Vol. %
ethylene glycol. An external pressure drop of 50 Pa (resulting for
example from the flow resistance of the storage boxes) is taken
into account for the design of the units.
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TxNA.1-050-12-E-7-E

Bos3payxooxnaguTtenb Ans XpaHeHUA
nnofooBowWHoN npoaykuumn thermofin®
thermofin® agricultural storage cooler

Bepcus
version

BeHTunatopsl [Mm]
fans

045 =450/ 050 = 500 / 056 = 560 / 063 = 630

Psapbl BeHTUNATOPOB
rows of fans

Kopnyc

Kopnyca tunopasmepos 045 1 050 BbINOMHAKTCA U3 antioMUHKSA,
kopnyca TunopasmepoB 056 1 063 13 OLMHKOBAHHOW NMCTOBOW
cTanu.

Bnok Tennoo6meHHUKa

MpumeHsieTcs  KOpUAOPHOE pacrnonoxeHne Tpy6 C  MeaoHoun
Tpy6on. [MnacTuHbl U3 YUCTOrO arMtOMUHWUSA C LiaroMm 7 MM.
MoocoeavHeHne xnagareHTa HaxoAMTCS MO HamnpasneHuo
ABWXeHus Bo3dyxa creBa. Bo wusbexaHue okucneHus
TENNOOOMEHHMKM MPUManBaOTCA NOA 3aLUMUTHBIM ra3oM.
AnbtepHaTtvBa: NnacTuHbl U3 anioMUHKSI, MOKPBLITOrO Croem
3MOKCUOHOM CMOrbl, @ TakKe MOACOoeaVHEHWE XnagareHTa Mo
HanpasreHuo ABVXKEHMS BO3[yXa CripaBa.

BeHTunATopbl

(450/500/560/630)

[MpumeHsoTca  TUNbl  9HEProaMEKTUBHBIX BEHTUINATOPOB,
KOTOpble NPEBOCXOAAT TpeboBaHWs [MpekTuBbl Mo 3KoAm3anHy
(Pacnopsikenne EC Ne 327/2011). BecwymHble oceBble
BEHTUMATOPbl OCHALLEHbl JMEeKTPOABMraTensMMU C  BHELUHUM
POTOPOM, He TPEBYHOLLMMM TEXHUHECKOrO OBCIY>KMBaHWS, Knacca
usonaumm F, crenewb 3awmtbl IP 54. Oonyctumas obnactb
npuMeHeHust oxeaTblBaeT Avana3oH Temnepatyp ot -30 0C go 45
0C. Bce BEHTUNSITOPbI PErynupyemMbl Mo HaMpPsLKEHWIO U YacToTe.
HanpaeneHuve aBwxeHNst BO3Ayxa SBSEeTCs HanopHbIM.
AnbstepHatuBa: BeHtunatopel cornacHo ctangapty EN 60204-1
FOTOBbI K MOAKMHOYEHIO, MOAKIOYEHbI K KITEMMHOW KOPOOKe.

OTTanBaHue

OnekTpuyeckoe oOTTamBaHWe B Onoke TemnnooOMeHHWKa U B
nogdoHe ON1si KOHAeHcaTta, NpeqnaraeTcs B KaydecTBe Oonumu,
rOTOBO K MOAKMIOYEHMIO cormnacHo craHgapty EN 60204-1 wn
NPUCOEAEHEHBI K KNEMMHOI KOpobke.

MopnoH ans koHaeHcaTta

MopaoHbl ANa KoHAeHcaTa BCeX annapatoB BbIMOSHEHbI U3
cnnasa AIMg3 ¢ HaHeceHMeM MOPOLLKOBOIO MOKPbITUS COMacHo
mapkupoBke WHctutyta RAL 9010. lNoacoeanHeHue
rOpu3oHTanbHOe W ocHalleHo pe3bboi. [ns BO3MOXHOCTM
OYMCTKM NOQAOHbI AN KOHAEHcaTa ABNAOTCA OTKUOHBIMU.

Komnnekryiowme

- BeHtunstopel EC ¢ perynstopom

- OnekTpudeckoe oTTamBaHue brnoka / nogaoHa
- Mi3onupoBaHHbIN NOAAOH Ar1s KoHaeHcaTa

- MopakntoyeHre BbloyBHOTO KaHarna

OTTamBaHue
defrosting

Lar ope6peHus
fin spacing

7=7,0mm

Pspbl Tpy6
rows of tubes

C,EF

KonuuecTtBO BEHTUNATOPOB Ha OOUH pAaa
number of fans per row

2,3,4,56,7,8

Housing

The standard housing is made of aluminium (lines 045, 050) or
galvanized steel sheet (lines 056, 063) with powder coating in
RAL 9010.

Heat exchanger coil

The tube system is arranged in line with copper tubes. Fins are
made of pure aluminium with a distance of 7 mm between the fins.
The refrigerant connection is located in air direction on the left-hand
side. To avoid oxidation the heat exchangers are generally brazed
under inert gas.

Optional: Fins made of epoxy-coated aluminium and refrigerant
connection in air direction on the right-hand side.

Fans

(450/500/560/630)

The devices are equipped with energy-efficient fans which
exceed the requirements of the Ecodesign Directive
(EU regulation No 327/2011). The silent axial fans are equipped
with maintenance-free external motors of insulation class F,
protection class Ip54.

The admissible operation conditions range from -30 °C to 45 °C.
All fans are suitable for voltage or frequency control respectively.
Blow through air direction.

Optional: Fans wired ready for connection on a terminal box
accordingto EN 60204-1.

Defrosting
The optional electrical defrosting in heat exchanger coil and tray is
wired ready for connection on a terminal box according to
EN 60204-1.

Drip tray

The drip trays are made of AIMg3 with a powder coating in
RAL9010.

The connection is designed horizontally and threaded.

The drip trays are tiltable for cleaning purposes.

Accessories

- EC-fans with controller

- electrical defrosting coil / tray
- insulated drip tray

- air duct connection
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thermofin® GmbH Ten.:  +49(0)3765/3800 - 0
Awm Burppag, 1 (akc:  +49(0)3765 /38 00 - 80 38
08468, r. XaitHcoopdeprpyHa e-mail:  info@thermofin.de

'epmanuns

Kommepueckuii avpekTtop: BepHn Nédbdnep www.thermofin

... how to find us:
- A72 motorway

... Bbl Hac HanpeTe:
- aBTObaH A 72

- cbeap PaixeHbax - Exit Reichenbach
- HanpaBneHue ParixeHbax - Direction Reichenbach,
.de 500 M BneBo 500 m left side



