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Experimental study of the prototype of acid gelugur solar dryer (Garcinia
atroviridis) with air velocity of 1.5 m/s
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A bstr%ﬁx prototype of a constant flow type of Solar Gelugur P»Garci ia
i dryer/using 2 racks.was investigated experimentally. Phe aim i§ to

erformance and characteristics of the prototype. A box
cinia atmv1r1d1¢.) is designed and made. In experime

lector is 1.5 m/s. Prototype expo'-;ed to sundight located in the
eda ¢ average solar collector temperature is 92. , the dgying box
temperature averages 0C, Gelugur Acid Mo re average 9442%, and
Ambient Te perature@ red Sy';tem @ is analyzed” The results
showed that“with a fl el

content in Acid.Gglugur (Garcmla 9) w1th a slice thiekness of 3mm was
greater than that of Sm _with drying for 8 hours.

1. Introduction
Asam Gelugur or Garcinia is a medium g large evergreen trees, the scientific names of
which.are"Garcinia atroviridis for strains found in SouMd%ﬁG atrovigidis in

Southern Thailanfi dn North Malaysia. Garcinia fruit has beé¢n usedl ag food forgenfufies ﬂ
many tropical regions of Asia, The-fruitfmay resemble a small\ygllowior seddish pumpkin,fot
if hay/have/a dnique purple golor [1],6. danbogia/and G. atrovizidis are traditionally #sefl in
the pfeparation of food 4nd/€o6King spices, having a very typical siveet and sour faste [2] Phe
fruit eontain§ fruit acids such 'as hydroxycitric acid or HCA @t promotes fat burning and
ufilization of carbohydrates'at restiand during exercise [3]. Hydroxycitric acid (HCA) is
claimed to be an effective ingredient extracted from the skin or Garcinia fruit pericarp.
Garcinia fruit inhibits adenosine triphosphate citrate Iffse, an enzyme that is specifically
responsible for the conversion of carbohydrates to fat. HCA, the main organic acid in fruit,
was found to have a concentration of 16-18% b / b. [4]. In North Sumatra, Asam Gelugur is
generally consumed by mixing boiled fish or Arsik Medan cuisine. Generally in North
Sumatra Gelugur acid is widely used as a seasoning, which is cdfled cut acid. During this time
the acid has been known as a cooking spice to improve flavor [5][6] .

e (1) Content from this work may be used under the terms of the Creative Commons Attribution 3.0 licence. Any further distribution
of this work must maintain attribution to the author(s) and the title of the work. journal citation and DOL
Published under licence by IOP Publishing Ltd 1
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To get the content of citric acid contained in Garcinia depends on a good drying process

and as far as possible the content of tempera nd_air velocity must be controlled. The
material is dried first in slices ofed size of 3mm and Smm
Furthermore, the drying process i is ¢ morning at 8:30 a.m.
until 17:00 with a temperature and con aers i forced flow rate is
higher when compared roCess, b S are very high
because it uses electri or the blower to drain hot a1

There are many ; r acid dryers found in the literatur s that for

mm, temperatures of 55 ° C and alrspeed
for drying. The i time is where the fifal moisture content tha
i 6 and 427 min. The higher is the temperature,
drying ey It was observedgthatffhe suitable dying timeWor materials
and the air veloci . .159 and 99 min for d temperature
750°C, respgcti ics were a‘reported. g rate

in decreases iffihe i ow temperatures-and |ow speed operating paramet
namely 55 [ mat‘a*‘eot aro
0.09 kg w3 er/’mi%\e results showed that the mp rg affected
drying rate fat the erature of 55°C and a flow rate of 2.25 m/s could reducey con
by 90% within 54 ]

2. Result and Dig5

Heat transfer and mass transfer that oeeur durifg the drying proces e very cg
processes becauge of the y factors that can influence the pr@ess [7 nng the
process, not onl er oceurs but also the addition of water v

where the drying proceg
reducing the relative hu

saturated state or at the capacity offZi
vapor (under saturated conditions) depends on the air temperature The level of saturation is
strongly influenced by temperature. The three relationships are illustrated in Figure 1.

[ (D o

Fluid Solid interface

4

Evaporation

Drying air
(Fuid domain)

NNES
1122223}

Temporture (C)

Fig 1. Relationship of Saturated Steam Pressure  Fig 2. Heat and mass transfer mechanism
to Saturated Temperature and Humidity in drying
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Drying is a process to reduce the moisture co
known and has been used by mankind since anei€

nt of a dried object [9]. This process is
imesfflhe process of drying dry grapes
Fimg,is a heat and simultaneous

e
4

problem of mass transfer betweeén the drying i d the objectsas shown in Figure 1.
Briefly, the moisture insig ﬁh t ce du§ to differences in
concentration. In solid i orates into il fl by drying the
air. In addition, evaporatio es several energy sources I&J heat from
changes in the water p steam. The energy requirements for ation Will be the

driving force forsheat trgr etween objects and drying air. This fact
three different mechani occurring at the sam e, they are heat tr

A CTO
UNIVERSITY?

Fig 5. Hot air distribution and meshing of the computational domain 3D View

Governing equations

The air flow modeling is governed by the continuity equation, the momentum equations and
the energy equation[13][14][15]. Substituting expressions into instantaneous equations and
taking time average yields, we can write in the Cartesian system:
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This hypothesis is W rent turbulence models @s approach pfesents low

computational cost cog ﬁ ical
turbulence model, the turBylent viscosity, Fum
R, +"’* oot

However, thf;Ehilﬁ‘)molds number;

E e stan N J{M ER@ #-'c}‘q ions of the turbulent kinetic energy k and the
OWS!

specific dissipation rate @ are written as

0 d ok
—(pk )+ k. = r,— PG, -1 +8,. a0
ot (,0 ) d, (,0 & ) [ axy N
3l d 5 dw

— = r, G,-Y +S§,.. eveeeeeenenennneni ]
P (,ow)+6ﬂ (po.u, )= - [ 6xj)+ +
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By using the concept of the Reynolds analogy, the gnergy equation is written as follows:

v | —
y pri axj ef
is the thgl coNtuE ,;,.) isthe deviatoric stress

o 0

—(pPE)+— |u,(pE+E | k+

5 (PE) 2 ,p F
Where E is the total energ

tensor, defined as:

2. Material§ and d
Sample Preparatio
Fresh Gglu@lhirpacid is yell yinating the Parsg
Regency. The av weight @ 118 chose 00-3
flat sheets gvith 3mmgand S and dia

prevent diffusion zois re and

not removed.

ea of mSam Sir
peeled fruitsig cut ibto
ange cm. To

resh (b). Sticc ! r! i ,efm yA cideclugur Slicg€ on the Rack

Figure 6. (a). Acid Gelug

3. Discussion

—=— Solar Coledor Temp_[C_
Radation_W =2

T T T T T
oo b0 110 420 490 440 150 160 17D

[Fme Chienn]
(a) (b)
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% and the gBbient temperature is 30.74°C.
of heat that is moved expenme alml the solar collec the 41% dg

relatively good, this is®due to the Norlrm ﬂ lar collecgr with forced
4. Conclusion

convection of 1.5m/s consga

Drying box coated with 10mm thic prkgd*3 mm Aluminum Plate and inner
lining Aluminum foil have volume of 0.7m? c0n51st1ng of 2 shelves with a shelf distance of
30 cm and a diameter of 8.5 cm hot air ducts 2 pieces with a leng

4 “C with hot air sources from s
131:8 2 The total aci
h' .

{Ey R,E}j{]? s of HCA (hydroxycitric Acid): How this All-

zer Aid Promotes Wei oss and Inhibits Fat Production. [1] D. Clouatre,
The Diet and Health Benefits of HCA (hydroxyecitric Acid): How this All-natural Dlet
Aid Promotes Weight Loss and Inhibits Fat Production. Keats Publishing, 1994.: Keats
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