
C h a p t e r  V I I I

CONCLUSIONS AND RECOMMENDATIONS

8,1 Conclusions

The experim ental re s u lts  may be concluded as fo llo w s ะ
ๆ. The p re c is io n  o f the experim ental data was found to be 

ra th e r h igh . The re s u lts  were cons is ten t w ith  the mass conservation 
1 aw .

2. The evap o ra tion /concen tra tion  r a t io  ca lcu la ted  from the 
concen tra tion  o f product and feed was very agreeable to  th a t calcu
la te d  from the flow  ra te s  o f feed and product. The r a t io  was found 
to have a maximum o f 2.9 w ith in  a feed range about 0.26-0.31 l i t e r /  
m in. However the values obtained here were s t i l l  too low to y ie ld  
a h ig h ly  concentrated f r u i t - ju ic e .

3» The Seban-Sh inazaki'ธ c o rre la t io n  equation which is  fo r  
convective heat tra n s fe r  w ith  tu rb u le n t flow  in  a closed condu it, 
was found to  be w e ll app licab le to  the flow  o f hot water in  the 
present experiments.

^. The th e o re t ic a l ly  derived equation o f the proposed model:

was found to be agreed reasonable w e ll by the experim enta l re s u lts .  
Some d e v ia tio n  from the equation was expected to  be caused by the 
cum ulative e ffe c ts  o f experim enta l e rro rs  and the 
used in  d e riv in g  the equation .

assumptions
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5. The concentrate ju ic e  obtained had undesirab le odor and 
ta s te ,w ith  acceptable co lo r and appearance. The v ita m in  c content 
was unable to be detected. The k e e p a b ility  was good i f  some p reser
v a tive s  were added, storage a t re fr ig e ra te d  temperature re su lte d  
b e tte r co lo r than th a t a t room tem peratures.

8 .2  Eecommendations

The study o f in c l in e d - f i lm  evaporator should be fu r th e r  
attended. According to the present experim ents, however unfavorable 
re s u lts  o b ta in e d ,it  does show some p o in ts  o f view which are l is te d  
as fo llo w s ;

1. The in c lin e d  evaporator should be constructed to provide 
the one th a t correspond w ith  the change o f v is c o s ity  as the concen
t r a t io n  changed. Th is  was to  keep the re g u la r la y e r  o f th in  f i lm  
which im p lied  e f fe c t iv e  surface fo r  evaporation .

2. The i n i t i a l  concen tra tion  o f the feed should be increased 
by adding some sugar and c i t r ic  acid to help to keep the v o la t i le s  
as suggested by Lowe and K ing (l97^ )* Th is  might increase the b o i l 
ing tem perature,the proper i n i t i a l  concen tra tion  must be t r ie d .

3. The evaporator should provide an opening fo r  convenient 
and b e tte r  cleaning,and i t  must be t ig h t ly  closed fo r  accommodating 
vacuum.

b, There should be an attached u n it  fo r  separating or fra c 
t io n a t in g  the v o la t i le s  from water condensate, and the use o f waste 
such as p e e l, p u lp , should be in v e s tig a te d .

5. A l l  the va lves used fo r  c o n tro ll in g  the flow  ra te  should 
be glove va lves in  order to  provide a b e tte r  flow  re g u la tio n .
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6. The economic view p o in ts  must be taken in  cons id e ra tio n .
In  th is  s tu d y ,th is  p o in t was regard less due to time l im i t a t io n  and 
u n s u ff ic ie n t data, However, i t  is  the most im portant fa c to r  w ith in  
the scope o f a p p lic a tio n .

7. More s e n s it iv e  and precise equipments should be in s ta lle d  
where i t  is  needed , f o r  example, a thermocouple to  measure the p la te  
temperature and the b o ilin g  tem perature, a device to measure the 
f i lm  th ickness , a device to  produce re g u la r th in  f i lm ,e tc .

8. The v a r ia t io n  o f f lu id  p ro p e rtie s  i . e . ,  d e n s ity , p ; 
therm al c o n d u c tiv ity ,k ; and v is c o s i t y ,^ ;  during the evaporation 
should be taken in to  account in  d e riv in g  the th e o re t ic a l equation 
fp r  the process. Th is  would be very d i f f i c u l t  and the numerical 
method w ith  the assistance o f a computer must be used.

9 . In  order to  ob ta in  concentrate ju ic e  w ith  high n u t r i 
t io n a l value and h igh a c c e p ta b ility  , the fu r th e r  process
•cut back' should b o  performed .
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