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Air molecules
and other noncondensables
evacuated
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Pressure Phase diagram

N

Torr

760 }
‘!- Freezing é)
> >
100 +

. Vacuum drying

10 4+
46 ¢ Triple
point
10 + cod gf}?ﬁ?'
Temperature
- +——>
-18 0 100 °C
0 32 12 °F

4.58 Torr = 6.1173 mbar = 611.2 Pascals = 0.6112 kPa
1 Torr = 1.33322 mbar = 1 mmHg = 133.322 Pascals (Pa)
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The Crispy Green Freeze-Drying Process

2

The frozen fruit slices are placed in
avacuum chamber where 98% of the
moisture is removed by evaporating
thekemtemperaturesaslowas -50°F

1 | Freshly picked fruit is cleaned and
sliced. then frozen to below -0° F

3 Freeze-dried fruit
slices are collected
and inspected

moisture- and air-proof packages to

4 I Qualified fruit slices are packed into
preserve nutrition, flavor & freshness

v @
o
: a o
s uie uinm
C ‘ .
gUluamwoaamaz) usuBeh -30°C lnumluans
ca VP o o ¥
mimndusdmnuga s
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‘ Freeze Drying Method
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U Qa

WILUINOAU (Pre-treatment)

9

NS (Freezing)

NITOUWMITUUFUAN (Primary Drying)

= _a

NISOULINTUNAENI (Secondary Drying)

9 Y
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FOOD AND FRUIT FREEZE DRYING PROCESS
C

Freading  Preparation  Primaey Dq::;_. Soeudrf‘ Dcm
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N1SULIe (Freezing) ‘ Freeze Drylng Method
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Vacuum & Pressure

Technologies

KINETIC ENGINEERING CO,, LTD.

We are specialist in Vacuum & Pressure Technologies.
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Company Profile

Company name : Kinetic Engineering Co., Ltd.

Address: 2, Soi Pracha-U-Thit 56, Pracha-U-Thit Rd., Tungkru, Tungkru,
Bangkok 10140 Thailand

Tel: +662 873 5550 (auto)

Fax : +662 873 5552

E-mail : sales@kinetic.co.th

Website: www.kinetic.co.th

Established: March, 1995

Business Type: Distributor and Importer for vacuum/pressure pumps
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SCENCE AND TECHNOLOGY PARK

ENGINEERING CO_.LTD. CHIANG MAI UNIVERSITY
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1. Authorized Distributor for vacuum/pressure pump , brand “Dr.Vakuum”
“Elmo Rietschle” from Germany and distributor for oil free scroll vacuum

pump from Japan, brand “Anest Iwata”.

2. The center service for repairing and supplying spare parts for all kinds
and all brands of vacuum/pressure pump beside ElImo Rietschle & Anest
Iwata such as Busch, Becker, Leybold, PVR, DVP, Orion, OP, Sihi,
Edwards, Alcatel, Kinney, Varian, Ulvac, Robushi, Shinko Seiki, Pfeiffer

and others.

3. To support, design & install vacuum/pressure pump and system for
various kinds of industry and non-industry applications such as
pneumatic conveyot, vacuum packaging machine, printing, foods,
pharmaceutical, plastics, electronics, micro-electronics, semi-
conductor, bulb, air-conditioning, refrigerator, Television, rubbers,
automobile, industrial machines, safety glass, wooden, paper mills,
cement mills, footwear, electrical transformer, ceramics, Biogas,

hospital and others.

4. To Supply for Medical vacuum filter or Bacteria filter from Italy.
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VAGUUM FREEZE DRYER
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KINETIC ENGINEERING CO.,LTD.

VAGUUM FREEZE DRYER

milovhutfouuutﬂnnuﬂemu’iﬂsutﬂnmu‘laqmmmu

(uwyuubtmwmi;ﬂbouh “VACUUM FREEZE DAYER 182 VACUUM FAY"
Mnudn Aluda 1BuNiu?) Hin
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emstmey’ KINETIC ENGINEERING CO.,LTD 6\

y SCIENGE AND TCCHNOLOGY PARK
ENGINEERING €CO..L'TD. CHIANG MAI UNIVERSITY

THY ALUAA LAUALLESY R1NA
KINETI(
KINETIC ENGINEERING CO..LTD.

0 S00-1000
et pump | Uquid Ring Vacuum Pump |
Control nc
©25, 50, 300, 150, 200, 300 L. o 0n request 000ounniriouuMnSIio1hy “VAGIUM FAEEZE DAVER 1At VACUUM Y~

Muion Audn IBUNus) o

@ o ./
XL ] LK
Tel : (662) 873-5550 (Auto)
E-mail : sales@kinetic.co.th www.kinetic.co.th
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Vacuum Freeze Dry FDF-20
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System
Vacuum Freeze Dry FDF-2(0
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ENGINEERING CO..LTD O AANG MAI UNIVERSITY

@\KINETIC — 7

Component of Vacuum Freeze Dry

1.4B9IM5ZLARALIG (DRYING CHAMBER)
2.52UUYINANLEY (REFRIGERATOR SYSTEM)
3.921UALILUYN (CONDENSER SYSTEM)
4.592UUVNANNTAU (HEAT SYSTEM)
5.5£ULYINGUUINIA (VACUUM PUMP)
6.95UUAILAN (PLC CONTROL SYSTEM)
7.55UUNYULIEY (CIRCULATING SYSTEM)
8.52UUNADLEU (COOLING TOWER SYSTEM)

LWUDIUWCUUTIAIUEIWISANIVLNATUTadUDYUAAINSNIARAAIHASSY - -
TAsuMsasivmavAULA:AINU:LHYDUNAGIUATNIALNDADUTINGNSWAILIUSANSSUUDOUS:LNA B ra ' n Po we r ' up

Us:=91Uvuus:uieu 2563



1DNasUS:NdUNSISYU
HaNgasNNUY:=MSUSKISYaMS 31As1:RUTUR USKISAUNUagvubus:ansmwua:aso

yaAwuuAgumMasanAtuladouurvuuuugiEionudo (Machine Management,
Analytic and Cost-Effective Operations of Freeze Dry

[} = 78
a2u1lszneun199¥eanIed Vacuum Freeze Dry FDF-20 6\ KINETIC =1-r~

CHIANG MAI UNIVERSITY

1. NaIYTEAUNY 3. STUUALLUY 5. sTUUYNgUINA 6. STUUAILAN
(Drying Chamber) (Condenser System) (Vacuum pump System) (PLC Control System)

\ - /
O TH L}\—J - A !

17 7
&

— \-;

4. STUUMNANNS DY 2. STULYINANLEY
(Heat System) (Refrigerator System)
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' [
8.9ruULUABLEY

¥ o - ¥
[ MESFREMALLA (COOLING TOWER SYSTEM)

(Drying Chamber)

(o

Oe
(@3

© @

7. SEULNYUIEY
(CIRCULATING SYSTEM )
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MMM IMveun3ed Vacuum Freeze Dry FDF-20

alivhiidesswann) = miaeliiUnio x samaliwm)

e W(Unit) = SElEw) x F2luam)
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MeelamM A HIA1 INveATB9 Vacuum Freeze Dry FDF-20 ( Peak Load )

a1 lvlia3as Vacuum Freeze Dry

Model FDF-20 Wit
wwmiin Input 200 Kg |( flufu product,mMsiaBaouasaanwinaadnis )
1wiin Output Aavimda Yield 20% 40 Kg
Power 85 KW
a1 1 Batch 24 Hr Product auu
a1l 1 2fn. 340 Baht 85 wiiaa/1. daalviviminoay 4 um
a1lwl 1 Batch 8,160 Baht
Jnnusaviiannsavinnulduuudaiiaslu 1 wau 24 Batch | davida3e9 2 2. Defrost 3 1.
Usinat Input Madasannsavinldsadan 4,800 Kg
S1na Output Miadasaninsavinladatdau 960 Kg
5inau Output VitaSasamnsavinlasatl 11,520 Kg
gunuavlu 1 Batch/rivmina Input 40.80 Baht/Kg
sunuen1viTu 1 Batch/rivmin Output 204.00 Baht/Kg |
aunua llaalfiau 195,840 Baht
aunua lvlaail 2,350,080 Baht
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SIEMENS

SVTemp +0.0°C SPume

Product
Estimated time 0.0

Remaining time

Dry Start vacuum
ﬂn" Dry Stop step Vacuum alarm value

Pre-freeze Drying
Skip Skip

E = F I_ r =] I_ I_
Brain Power Skill Up
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fveIM IR A1 IWveuAI84 Vacuum Freeze Dry FDF-20 ( finfl 24 ¥21349)
Aam fivieas 4 1

X . = 119 1 Batch
Name plate ¥ luaMIMIU39
(kwx Hr. x4 =1U1M)
Compressor 55 kw 24 3. (MIUNADA ) 55%24*4 = 5280
2 ¥u.
Heater 24 kw a Ve 24*2%4 =192
(1)a-Uar1u Thermostat 13l lavhaunaen)
Vacuum 6.2 kw 23 ¥U. 6.2*23*4 = 570.4
Total 6,042.4
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M3 1%NUAIB9 Vacuum Freeze Dry

FDF-20
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