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Kammerer-sluice-systems in the FREEZE DRYING OF COFEE

The freeze drying method is a process used in theqaluction of pharmaceutical
products and medication, e.g. anti-biotics, blood{asma, vaccacines as well as in food,
and has proved itself to be very successful.

This process is very expensive and is thus usedtire production of valuable substances,
sometimes products which are sensitive to temperate. They may be stored at room
temperature and may be used immediately if needed.

This freeze drying method of preserving substances which the cells keep their original
properties and effect making it possible to returnto the original substance by dissolving
the dried material in a liquid. The quality remains unchanged and stays in its original
high-quality-condition. In pharmaceutical products this preservation-method on one or
the other properties of pharmaceutical products carmean a life-saving property
because of having been influenced by this freezeydng-method.

In cooperation with our customer that has been witrus for decades DEUTSCHE
EXTRAKT KAFFEE GMBH (DEK) in Berlin we would like t o introduce for the food
industry an exemplary method using the Kammerer-stie-gate-valve. The Kammerer-
sluices and slide-gate-valves have been integratedo various key positions during the
manufacturing process, fulfilling, different functions simultaneously. The Kammerer-
sluice-systems have been proven to be reliable stduns.

DEUTSCHE EXTRAKT KAFFEE GMBH
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JOZN OZY NKGJIJW[GXZKX OT .GSH[XMNKKKXHDIGZRETZLLEY RGOJ (
'NOY XKV[ZGHRK IULLKK SGT[LGIZ[XKS$ G0 JKVYFXIGBIGAMGCSGZKJI ZL
VXKVGXK ZNK ]G_ LUX ZNK SGT[LGXN$BR ULTUKIXLEKKKOG[YW OIKY UL .
SGTGMKX 3X 0GT (KKXTJ 8UZNLUY RGUIZ EMKTYKX ZNOFYVGT KAGS'
LUX ZNK LOXYZ IULLKK SGT[LGIZ[XQNK V4RGN G YO Y VKDOBITRIO KJ OT :
VXUJ[IZOUT UL OTYZGTZ IULLKK ZDIWKXO T MOWKNKXMNR WEERGZ _ [ULL
VXUJ[IKJ OT ZNK LXKK 'K JX_OTM VRGTXTWH G YRUI[XTZRUTJGROUT

UVKXGZOUT :NK VXUJ[IZOUT H[ORJOBMX®DW KBS NDMNKIGTY :NK

VXUJ[IZOUT VRGTZ NGY HKKT Y[VVROXKYN[@ZZMLZNKURGBSKEKK YOTIK
OTLGTI_
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Coffee-production within in the scope of the freezelrying
JKXKKTK JX_OTM OY IUSVGXKJ ZU ZNM GRIGYZNK MR UIKXGZOUT St

ZNK HKYZ QTU]T SKZNUJ UL VXUZKIZ®XRYZNKMVANK[I1Z \GROU[Y GX
VXUJ[IZY UL ZNK ZGYZK UL ZNK LTOXYZOMGRY UUGRRKBHKRG UVNORO
JX_OTM H_ Y[HROSGZOUT :NOY OXOG M KXNUKTUD IKXSGXZKX [TJIKX
\GI[[S JOXKIZR_ OT MGY LUXS ]OZNOJZ :HKI MXGTNIRE R O U]T GY
OTYZGTZ IULLKK GXK VXUJ[IKJ ]OZNDNOANKKIZNGWIKJURAUJOTM Y ZX
V[X0Z_ XKW[OXKSKTZY GY G X[RK ONKYKXYZXYNKGKK ZKYIXOHKJ
LURRU]JOTM VGXGMXGVNY GTJ ZNK [WRIXI KLY ZXNKK S SGKK KK Y I XOH
ZNK IUXXKYVUTJOTM VUYOZOUTY

1. The raw coffee beans are roasted and ground.
*OLLKXKTZ QOTJY UL XG] IULLKK HKGXNETERERARKIL ZYKIXEGS XUGY ZK

JNOIN ZNK_ GXK Y[HPKIZKJ ZU  q)LKK HKGTGINTIDGOTY ]GZKX |NOI
IUTJKTYKY J[XOTM ZNK XUGYZOTM N YOI KXK BGLYLOKK L PNKOZNK R G ZK
IULLKK OY J[K ZU ZNK ]GZKX U TZKX ZULGX® K XNXKNXGIGLYZR J IULLKK
MXU[TJ GIIUXJOTM ZU ZNK YO K ZINONKEM NG VRENRK HRUIQGMK C
LURRU]JOTM YZKV OY G\UOJKJ

2. The ground raw coffee is extracted.
+7MZXGIZOUT OY ZNK YKVGXGZOUT UZYZNK NUURKHRHK _IBEBEUITYKUL G Z

GTJ VXKYY[XK :NK XKY[RZ OY G RERWI[DIUK"DXEKRLNKIKKY OT G Yt
IUTTKIZKJ YZKKR KAZXGIZOUT IURKXKY D VXUIKYYZKXKYK IUR[STY
LORRKJ JOZN LXKYNR_ MXU[TJ |UL IZKK GRZKETTKZKRI L LKBRYY HKOT
YKVGXGZKJ *[XOTM ZNK KAZXGI|ZOQNT WXKNKKY GRKE]BREXKXGZ[XK

q) ZU q) ZNXU[MN ZNK JOLLKXKZNK RRWTYJ [VZQRK KAZXGIZ O
JU]T GZ G ZKSVKXGZ[XK UL q) ZU J qYLLNK KONVZXGKIKLORRKJ OTZI
G IUTIKTZXGZKJ LUXS
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3. Deep-freezing and drying of the liquid coffee
'NK ROW[OJ IULLKK OY LXU KT ZKY @G@)ZINQOKBRAWHKIOBGZKTI_ [/IK

GXK LUXSKJ GTJ ZNK IULLKK RUUQBROQBTYIND YO IKTXBBBKTI_ I1G"
YVXG _KJ UTZU G YZKKR LXU KT IUTOKZUXZNKRZX IGRIJOYKITEN G S HK X
IULLKK OY LXU KT ZU q) Z[IXTOTHROMZ YOGNHBUJTJANKUL S GTJ G
ZNOIQTKYY UL GVVXU”~ IS (_ SKGMYRODZIRKIQIKXKKYZGRY GXK L
JNOIN JU TUZ JKYZXU_ ZNK VRGTZ IKRR ]GRRY

'NKT ZNK IULLKK OY MXU[TJ GTJK OR KKMNKGS HK X MEIKS KBHK X Z
INGXMOTM YR[OIKY IGKKHKOAMI[TJ :NKYK IUTYOYZ UL Z]8) GHYURJ[Z}
ZOMNZ 1GSSKXKX YN[Z ULL \GR\KY PUVAXK\GR\E _®K GZMKUJ[IZ ZOM
\GR\K GTJ ZNK RUJKX UTK OY G \GIZN\5 IZMMKX KER\KR\KY GXK ROTQ
UTK GTUZNKX H_ G VOVK YKIZOUT :\NO MK R R OJ M UMKZMNK X6: Z_ VK
UII[XY H_ SKGTY UL 5 XOTMY :NK RRUIRRJIWILEKKOW VKX YROJK M
\GR\K G\UOJOTM ZNK KTZX_ UL VKYYGOHRIK Il UKKKKWGXZOIRMKZZOT
ZNK YKGROTM Y_YZKS UL ZNK RUJIGR\K | [[SKYRWVKXKX WMRDKK MGZK \C
UVKTKJ YNU[RJ G YVKIOLOKJ VUXZRUUNOK IBRKIU]JORRKIRK LXU "k
IULLKK ZU JXUV JU]T OTZU ZNK VOY KK RIZIEUT\GITPSUZAMNZ \GR\K
'NK [VVKX VXUJ[IZ \GR\K OY IRUYKDYZMROIRAYKTYKDIZ O®IT[S GTJ ZNF
RUJKX YROJK MGZK \GR\K OY UVKTHKITZWMN K V>XBMPZGIZKUWY YKYYKR O
ZNK LXU KT IULLKK OY SO"KJ GMBOZNGUZKX JANK N 011 MIUL1GSSKX |
YR[OIK Y_YZKS RKG\OTM ZNK LXKK U BNK GG H KX JON MKX_® X

'NK IUSHOTGZOUT UL ZNK YR[OIK BHKY KR XRKQURJOWOVR H_ YOJK
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Fig. 1: Kammerer-charging sluices

/T ZNK K\KTZ UL UTK IUSHOTG Z O UZKITGA R VXV ¥ YLKIYX ZNKOW [G Y O
IUTZOT[U[Y VXUIKYY IUTZXUR IGT HKGTUT@DZKKX [QZOIUWTZ :NK
1'33+8+8 ZXGTYOZOUZNKR[Q[RLORRY ZNK SUYZ JKSGTJOTM XKW[O
VXUIKJ[XK OY ZU KTY[XK ZNK YSUUZNUZKTG BGZXXOGR LZANKNK \GI[[
'NK MXU[TJ GTJ LXU KT IULLKK OY[MVEKRKVXKII[UZIAGR\WKK[TZOR OZ
XKGINKY G YVKIOLOKJ W[GTZOZ_\KNKKTZXNOXNKXWIPIKTARLLKK JX
ZNK IUTTKIZOTM VOVK UT ZNK \GI[[S IKIRNKI KXOIBI [QY MR OR OZ
XKGINKY ZNK \GI[[S UL ZNK JOYI JXKKRUJKX \GIH[GX\GR\K OY UVKT}
GTJ ZNK IULLKK RKG\KY ZNK LXKKURRK IKIGSBRXGGTARAY INOY GHY
XKROGHRK ZOMNZTKYY GTJ XUH[YZROYX GLUDNK TGS SEXIKIZPUTGF
HGIQOTM [V UL ZNK IULLKK OTZU ZNKKLXRBTITOIYINGZHKXOT G ]G _
HGIQOTM [V JOXKIZR_ RKGJY ZU GTUGLZUISGRBEIWROGZENOTM

/T ZNK LURRU]JOTM YZKV ZNK OIKYONGIN K U LAWK K I’ X GHRROIS G ZKJ [T
\GI[[S
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4. Drying of the coffee in the vacuum disc dryer
'NK YORU OY UT ZUV UL ZNK \GI[[SKXOBY IX VKX LAUTY KA\OJKX [/Z K

G IUTZOT[U[Y GSU[TZ UL ZNK VXUJ[IQTUGRRIOGR UOYU QNENK \GI[[
JX_KX :NKYK JOYIY GVVXUA OT IUSHEXOG XM KKBZKX YKIZOUT
OTIXKGYOTM ZU G ZKSVKXGZ[XK W R Y ]KXY YEKIZOUS NKYK |ULLKK
MXGT[RKY GXK JOYVKXYKJ LXUS JONWIRZUZMNKYIIUBIOKKH RGBROAKJI N
SUOYZ[XK OY KAZXGIZKJ ,O0RZKXYZG XK K& ZDXINKI_KXXKIN®IN YKVG
OSV[XOZOKY GTJ J[YZ LXUS ZNK |TUKRX KXY ZIVR RIGIDQ ZNK SUOY Z[X
ZNOY VUOTZ 'Z ZNK HUZZUS UL DRK DOYSGPORMYOGXKIMYOHRK ZL
LOTGR W[GROZ_IUTZXUR VXUIKJ[MK HNK UM KLEKKKNEGTREKNK
YR[OINXK LOBMXK GZZGINKJ JOXKIZR_ [TIKXTKEMK LBXOG KDT IGRK
ZNK JOYINGXMK UL ZNK V[XOLOKX® XKGIT ZLIWX [KK GIXTKYRRKG\OT
YORUY :NK YR[OIKY IUTYOYZ UL ZYOBNX URBZKRXKIYGMRDIK MGZK
UL ZNK 9: Z VK 'MGOT ZNK VXUJ[NK OWVIKIR RRZKI MG ZK \GR\K .G\
XKGINKJ G VGXZOI[RGX ]JKOMNZ ZNRKK\OWK XOWR'ZIJKUWKG KK \GU ZNGZ
IULLKK IGT LRU] LURRU]JOTM ZNOY H:NGY OYLRGXIGHRAN KKIGR  ZN|
IRUYKJ GTJ ZNK VOVK YKIZOUT OY YKAGTYK X G ZSIDWVRKKXKX YROJk
\GR\K OY UVKTKJ YU ZNGZ ZNK IULL&RRXYJ WIXDOUTXM BTM HGMY
HGMY GXK ZNKT YNOVVKJ ZU ZNK NKGMNKNKXZKK_OG XIG VKB[DQAKJI OTZ
ZNK [Y[GR I[YZUSGX_ VGIQOTMY GULINKIRLYTUGRRGZIGRNKK YKX\KJ
IULLKK IUTTUOYYK[XY
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Fig. 2: Kammerer-discharge sluices

Advantages of the freeze drying
'NK GIJ\GTZGMKY UL LXKK K JX_OTM GBXK @XNGZ LNKK VXTUMKGETJ ZNKT

[TIKX \GI[[S SGOTZGOTY ZNK UXOMOT IR [KRRK ZBNZKKETJI ZKAZ[X
JOZNU[Z INGTMOTM ZNK UVZOIGR GVOMGXBTIKRONVKN PRRLLBKLKIZKJ
SGOTZGOTOTM ZNK NOMNKYZ W[GRIXZ O TN ¥PRIZEGT KU YRKGINKZU G
OTZKXOUX JK N_JXGZOUT LGIOBDE® IGTZM OXY XK WK GCZGEGIRY IGT
VXKYKX\KJ OT G HKZZKX ]G_ H_ SKGTY ANKZGKYIKWRKTKYYRUIGR

GZSUYVNKXOI IUTJOZOUTY ZN[Y VXK\KREOVDM B[TZ XKIGHIKOYZUXKJ
XUUS ZKSVKXGZ[XK GTJ RGZKX [YKJIK]OZWRKZ NB\DIHWGZKIHINKSOIC
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