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The purpose of this research was researched and developed of a vacuum dryer for
drying vegetables and herbs. The low drying temperature was produced good product quality.
The vacuum dryer was 3 parts together. 1) The round cylindrical drying chamber was diameter
750 mm, length 1200 mm. Inside of drying chamber there was 4 trays a stainless steel grille with
500 x 1000 mm (width x length). 2) Water jet vacuum pump at 730 mmHg. 3) The heating
system uses 4 units of 1000 watt heater and uses a microcontroller to control the temperature
in the drying room. The drying test of vegetables and herbs included chili, tomatoes, centella
asiatica, curcuma longa, zingiber cassumunar, kaffir lime leaves. The vacuum dryer was operated
at 700 mmHg and 450C of the drying temperature. The dried product was natural color and

maintained the important substance.

Keywords : vacuum dryer  vegetable and herbs  vacuum pump
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1.1 MNUTU (Mmoisture content)
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1.1.1 Wesiuianuduunnsgiulen (% moisture content wet basis)

IS 1 a v 6

AuuLnsgIulendmsundndneile s Aualuslvesdadiulaeuivtinvesiinleglundnduegims

Y

YU NTNNIVUAVDINANN UN

Mya,-M
Mo (%) = m—dxwo (1)
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1.1.2 lUaSuRAMUTULIATEIULIAL (% moisture content dry basis)
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Myp (%)ZMXNO 2)
Md
Tagfi Mup = prudunassden % (w.b.)
Mgp = mm%ummgmuﬁq % (d.b.)
m, = aWunvesing (ke
mg = awiwesing (k)
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1.2 mm%uﬁuﬂa (equilibrium moisture content)
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1.3 AnAuduinsauna (equilibrium relative humidity)
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%qngﬁﬁm%&ﬁu Water Jet vacuum pump

Energy per unit volume before = Energy per unit volume after

2 2
B+ 5pvy + pgh, = P, +5pv, + pgh,

Pressure| |Kinstic
Energy

The often cited example of the
Barnoulli Equation or "Bernoulli
Effect" is the reduction in pressure
which occurs when the fluid speed
increases.

per unit
volume

A< A,
V2> V‘I

_ - B< P!

P Increased fluid speed,
1 decreased internal pressure.

AN 5 Uanamannsiuesud (Bernoulli's principle)
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E1 = E2 (6)

P1 + 1/2pV21 + pghl = P2 + 1/ZF)VZZ + pth (7)

31n3UT19U L1891 INALue Potential Energy per unit Volume (W&3:uiilasainiansienyiy

£
a

U3un9) U JAwindunsaesqadatuaunisiadoulndlacs

Pl + 1/2pV21 = P2 + 1/2pV22 (8)

agdunaledn Kinetic Energy per unit Volume %8330 2 110131307 1 1lsniiuiivtifinvednis
Inaanas (UShaperanuesia) A, < A, 9iliA5IN909 2 Wnundu vV, >V, ueby

a 2 gj I o A N a = 1
VUSAYTINUUULDY AITUEANANTDIAITUAUNIAN 1 LasynN 2 Pi > P, 9AIULANANYDIAIY

1 v v
(% (Y S

Auiaesatidelviinuwssga Vacuum - suction i3

f91U Suction MARTUAIIULAINNANUNNT F9Tl
Suction = P1-P2 9)

NanN1991191UYes Water Jet Vacuum

NaNN1I19IUYDY Water Jet Vacuum ImaL‘%'mmmiqua'wml‘viaLLiaﬁuqﬂﬁ%qmu "1 Nozzle
Jet shmnuiiigannnefiazanangnaina Vacuum nssmsgald 1osnnnveslvaussiugeiignguain
Junfiedarilugs Nozzle Jet §f Pressure Energy ﬁgq way Kinetic Enerey §ldunniinifiesninainusy
Tunsvalutiedidsliniunerendsdinnudiilinnwe widevedvaldlnaiuusnunenen A
Iumﬂuaﬁwgqm@ﬁu wazdenald Kinetic Enerey 1iinnnTuniuaiialunisivadae uely
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AN 6 WANINITVINY Water Jet Vacuum

i https://en.wikipedia.org/wiki/Injector

WaNdRYYINTTASINEYYINIA (Vacuum) ¥e3 Water Jet Aeussuduauniivesveslvai

[V VS V)
XY <

Inausiy Nozzle wivisinTuegiuniseenuuuvesiian Nozzle waranwagnsinluussendlday

Padefidinasionisvihauues Water Jet Vacuum Pump
1. gaunqdl (Temperature)
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2. anunuloun (Vapour Pressure)

1%
o v v

Anusulat e TuULRIN AU AR U N AL TUNALIINNNSSEMEY Bg1esalias Tnans

1%
a °
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(Oven Chamber) 2. undsnudeu(Heater) 3. Tuanussdu(vacuum Pump) fanmdl 7

1
Prgssure Te rature gauge,
@ @ .X Alr. inlet
' ‘. x

T L] Ll

Oven
Slw Valve
% d-= Chamber 'U“’

Capillary Tube

Pump Thermostat

Power Supply

AC.220 V.

Wirinn Svstem
—_—
B Vacuum Svstem

= Air Flow System
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(Production of Honey Powder from Sunflower Honey by Vacuum and Freeze Drying Techniques)
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suuTaigamndl 50 °C 12.01 6.39 7.52 25.92
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