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ABSTRACT

as evaluated. It has a rectangular shaped cage of an
carried out on the manually
a mash. Test results showed
fermented cassava mash,

The NCAM Manually operated dewatering press w
overall dimension of 138¢m x 7lem x 84em. A performance test was
operated dewatering press using grated fermented and unfermented cassav
¥ that the highest mean dewatering efticiency of 38.15% was obtained on the :
3, when the mean Moisture content of the mash was at 66.47% wet basis while the lowest mean dewatering
efficiency of 37.68% was obtained on the unfermented cassava mash when the mean Moisture content of
the mash was at 70.11% wet basis with the mean dewatering time of 7hrs:45mins and 8hrs:30mins for
fermented and untermented cassava mash respectively. The average particle size of the mash was
0.76mm. The dewatering rate of the press for both fermented and unfermented cassava mash was found to
be 3.6x10™*,, The mean output capacity of the press for the fermented and unfermented cassava mash
were found to be 37%), and 42.09%, respectively while the mean input(throughput) capacity of the press
on the fermented and untermented were  found to be 50.23 ¥/, and 56.36/, respectively. Particle size
analysis of the cassava mash used for the dewatering operation was found to be 3.06 for fineness modulus
and 1:4:0 for uniformity index. The particle size analysis of the dewatered cassava mash was 2.55 for
: fineness modulus and 1:7:0 for uniformity index, while the average particle size was 0.61mm.It is
recommended that an improvement should be made on the dewatering press to enhance its dewatering
? rate and increase its efficiency. Consideration may also be given to automating the dewatering press to
completely eliminate human fatigue and drudgery during operation.
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1. INTRODUCTION

The production and processing of cassava roots (manihot species) have now become a major economic
activity in Nigeria due to the encouragement given by the government through her initiative on Root and
Tuber Expansion Programme (RTEP). Cassava roots can be processed into difterent products such as
gari, “lafun”, high quality cassava flour (HQCFE), starch, ete. These products are obtained from the
different unit operations after harvesting the roots as reported by Odigboh (1985). Such unit operations
include: peeling, washing, grating, chipping, dewatering, drying, milling and so on.
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Efforts made in the mechanization of eassava processing in Nigeria dated back to the 1970s and mid
1980s, Mechanized gari and HQCF processing machines especially cassava grater, chipper, dewatering
press, ete have become widespread in southern Nigeria, The recent call for diversification of cassava
! processing options in the IFAD assisted.  Root and Tuber Expansion Programme (RTEP) is timely and
required strong promotional eftorts to popularize cassava chipping, drying, grating, dewatering and
pelletting  machines in the food and non-food cassava processing industries. Thus, as observed by
Akintola (1996) the development of cassava processing machines offers a cost eftective and speedy
objective, In addition, evaluation tests on these cassava processing machines

&

approach to achieving this
should not be overlooked for further improvement on the machines,

Dewatering as one of the unit operations play a major role in processing of cassava roots into HQCF, and
gari, for it hastens the drying process of cassava mash in the production of HQCE, where the rate of
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A detormines (e quility of the camsnvi Nour obinined. Alio, the molsture content of fermented or
Wttt e makh belore parifying needs o be reduced 1o m-optimum moisture content of
AR i pood quinlity i 1o e obtained, Akiande, et al (2004), and Ihekeronye and Ngoddy (1985)
Wil opontend g the Optimnm moisture cont uired for garification i
oo A% o A%, wh, while Ruji (2006), content of cassava mash o
P Aheongh o il deder Tor the produetion of high quality cassava flour (HQCF), starch, and odourlesg
Mt whonld not exoeed 450, wh, Henew, dewatering ol enssava mash should be aimed at removal of
Wb trom cissnva mash 1o an optimum lovel for further processing into gari or HQCF,

ent ol dewntered cassavi mash rec
roported that the initinl moisture

Peaddittonally, cisavir sl dewatering i corvled oul using lops of wood and ropes arranged with heavy
stonen that serve wn lowd fir Prosing ont water from the bugged mash; this is commonly done in the
onthern pace of Nigeria, In some other parts of the world, (e cussuva pulp is packed in leaves and
Pressed wnder o houvy stones, Hometimes, with the wid of pole leverage, or in a wooden serew press. The
waditional equipament for this Prpose i Latin: Amerien known ng o tipiti s a cylindrical shaped basket,
wWhivh i hoon apectnlly woven so that it shape can be varied, In s normal shape, the basket is packed
WA el cossaya pulp and hang trom o ee branch, the busket is then pulled downward until it js long

aned thing Duiring this Pulling operation, the Pulp is subjected 1o considerable pressure, which drains off g
subatantial proportion of (he eyanide containing juice Asiedu (1989),

Due o the deadgery involved in (his unit o
ntroaducod oy dowatering of cassava mash, He
Serew press, The hydvaulio Prows i
the serew pross ha just bogun to

peration (dewatering) different tech
Most commonly known equipment are hydraulic press and

s commaonly found nmong the small-seale gari processing centres, while
gain ground in enssava processing industries,

nologies have been

The objoctives of (he stdy wore to evaluate the performance of the NCAM manu
dewatering machine and dotermine what modificatio
performance,

ally operated
ns that can be made to improve the machine’s

3 MATERIALS AND METHODS

31 Deseviption of the Dewatoring Pross

NCAM manually operated dewatering press is o rectangular shaped eage of overall dimensions of 138cm
X 7Tom x Sdem, 1 consists of g body frame mnde of 7em « Tem and dem x dem, angle iron, a screw shaft
ol length 102em wnd diameter A.5em, nnd rectangular plate of dimension 45em x 57¢m with a thickness
o Lomm, A cirenlae plate (prossure tansler plate) of dinmeter S1em and thickness 2.0cm g attached to
the lower end of the serow shall, witly the pid ol w bushing of 7em dinmeter and g height of 10em. A rod
of tomgth 130cm and diameter 2 1mm is attached 1o the upper-end of” the serew with the nid of another
bushing of the swme dimension thit serves ay the handle of the serew press. At the mid top of the frame
are two usshaped channels which sorve U SUpports o a nut of dinmeter 7em and height 10cm, and
through which the serew shafl passes for ense of operation of (he Serew press, Figures 1&2 show the
irometrle and orthographic views of the NCAM manually operated dewatering press.

The dewatering pross is operated when a considerable number of bagged cassava mashes have been
loaded into the press, Then the sorew shafl is serewed down until the rectangular plate exerts pressure on
the bagged cassava mash to dewater it, The

* serewing down continues (jl] 10 more water drips from the
mush, Theretore the serew shafl is serowed up to relense the dewatered cassava mash,
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Figure 1. Isometric projection of NCAM cassava mash dewatering press
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Figure 2, Orthographic Projection of NCAM cassnva mush dewatering press
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} L Dewatering rate, Dy ky/sec: 'This determine

. j s the Guantity of soisture exgressed feom the soash g it
i litrie and 15 exprossed as

17,
Vo iy,

f)w = e kyt/sees

Where W, - weight of cassava mash before dewatering,
Wi weight of the cassava iash alter dewatering,
= titne of dewatering in seconds,

11, Maisture comtent, (Mc) wet basis; This determines the percentage of moisture (in wet basisy in the
cassayva tmash before and afler dewatering,

a4, Moisture comtemt (M) was expressed as

|

k oA 2k : "
:" .‘A‘h o "‘7;‘;;""4 100%, T ———— .|

T

Where Wh = weight of the sample cassava mash before oven drying,
Wa = weight of the cassava mash after oven drying.

WL

| WL, Dewatering, bAficiency, V. This determines how efficiently the press is dewatering, it s expressed
E as

i

E -

% Far =& 5 VAV Yo PTIICREERETORRAIPTIRRI. & , |

- l//,

Wihere W1 = weight of water expresyed from process,

oo (4
(W=~ V1) seessisiuisiasasrmpereenresiiiivi KA
' Wy = LELLEE (5)
Wy = Tonad weiyht of water in the mash, Therefore We e

" i~ A atlre A ‘?Zih‘/" ff’;ffl f};-‘,’
N, A i o 1 ) fr1es aren ﬂ' (J’ ("I W atl /! ma -}l [F4]
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Where T is dewatering time in hours V. Input capacity, (Throughput) Ic */..: This determines the quantity
of mash put(fed) into the dewatering press per unit time, it is expressed as

ICE " (7
T

VL. Fineness Modulus, F.M- This indicates the uniformity of grind (cassava mash) in the resultant product
and is defined as the sum of the weight fractions retzined above each sieve divided by 100 (Akinmunde ‘
and Tunde, 2001).

_ N percentmaterialretained » panNo
Fa=2 100

A set of Tyler sieves was used in determining the fineness modulus of the cassava mash.

VII. Average particle size of cassava mash, Dm in S.I unit indicated by 2 modulus number E.M can be
calculated by the following equation, (Akintunde and Tunde, 2001).

Dm=0.0041 x 2.542)™ mm...________. (9)

VIIL Uniformity Index (ID) of the cassava mash: This indicates the proportion (or ratio) of coarse,
medium and fine particles in the cassava mash. This is expressed as:

U.I= coarse: medium: fine size particles {to the nearest whole number}

........ (10) (Akintunds and
Tunde, 2001)

3. RESULTS AND DISCUSSION

The performance evaluation of the NCAM dewatering press was carried out during the rainv sezson
which has a great effect on the data obtained because of the high level of moisture in the soil and in the
atmosphere at the time of tests.

The particle size analysis carmmied out on the sample of the undewatered cassava mash gave valuss of the
fineness modulus and uniformity index of the mash as 3.06 and 1:4:0 respectively. while the average
particle size was found to be 0.76mm. The particle size analvsis of dewatered cassava mash from the
press gave values of the fineness modulus and uniformity index as 2.55 and 1:7-0 .
average particle size was found to be 0.61mm. The results of the particle size analyses showed that the
dewatered mash has more uniform particle sizes of the product than the undewatered mash. This is
because the pressure exerted on the cassava mash during dewatering operation reduces large
of 0.76mm of the mash to a smaller 0.61mm particle sizes. Hence,
medium or smzller sizes.

spectively. while the

C uic

pariicle size
the large coarse sizes are reduced 1]

Table 1 shows the performance evaluation of the NCAM manually operated dewatering machine. The
highest mean dewatering efficiency of 38.15% was obtained. on the fermented cassava mash when th
mean  moisture content was at 66.7% wet basis while the lowest mazn dewatering efficiency of 37.68°
was obtained. on the unfermented cassava mash when the mean moisture content was at 1
with the mean dewatering time of 7hrs:45mins and 8hrs:30mins for
mash respectively. However, the dewatering time was found to d
moisture content of cassava mash loaded into the press.
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The mean dewatering rate of the press for both fermented and unfermented cassava mash was found to be
3.6 % 107 "/ . Thus, it is evident that the unfermented mash retained more moisture that took longer time
to be expressed during the dewatering operation than the fermented mash. This is because there was a
higher reduction of moisture from the mash during the fermentation and due to the use of porous material
for fermentation operation, hence, the dewatering time and the amount of moisture retention from the
unfermented mash become larger than from the fermented mash.

The mean output capacity of the press on the fermented and unfermented cassava mash is found to be 37
e and 42,09 *¥4, while the mean input capacity of the press on the fermented and unfermented was
found 1o be 56.36 %, and 50.23 */.. The pressure from the circular plate of the press which acted on the
centre of the loaded bags of the cassava mash is not evenly distributed. This is due to the limited surface
area covered by the plate that could have covered the entire surface area occupicd by the loaded cassava
mash in the press. This gave rise to lower dewatering rate and longer operational time of the press. The
dewatering press required a constant screwing down of the screw shaft during operation with human
effort. This resulted in fatigue and drudgery during the operation.

4. CONCLUSION AND RECOMMENDATION

In spite of the observed inadequacies of the press during operation, the NCAM manually operated
dewatering press can be considered as an appropriate technology in cassava processing suitable for the
small to medium scale cassava processing industries. It is recommended that an improvement should be
made on the dewatering press so as to aid its dewatering rate and increase its efficiency. Considerations
may also be given to automating the dewatering operation so as to completely eliminate human fatigue
and drudgery during the operation of the press.
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