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Heat Transfer and Fluid Regime in Fruit Juice Concentration
by Falling & Climbing Film Evaporators

M.S.Rahbar; T.Kaghazchi
ABSTRACT

Fruit juices are among heat sensitive foods. Vitamins, proteins and other organic materials present in most
fruit juices may be easily decomposed during heat processing. Therefore, evaporators with minimum
residence time and maximum efficiency for concentrating fruit juices should be applied. So,tubular type of
falling and climbing film evaporators are suitable devices.

In the present investigation, certain important factors in concentration of red grape, yellow grape and
apple juice from different parts of Iran in a pilot-plant doule effect falling-climbing film evaporator have
been studied. Variation of liquid film thickness, heat transfer coefficient, hydrodynamic and thermal
properties show that evaporation of the fruit juices takes place in laminar regime and the required
concentration and ratio of the product concentration to acidity can be achieved by multiple-stage
evaporation,

KEYWORDS
falling and climbing film, heat transfer coefficient, evaporation, fruit juice, vacuum
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Stage Product, Ib T,°F °Brix
Feed 80,000 70 12
First 75,000 105 13
Second 60,000 205 16
Third 40,000 190 33
Fourth 25,000 170 40
Fifth 20,000 145 48
Sixth 18,000 115 56
Seventh 15,200 105 63
Flash 15,000 60 65
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. o . . Maleic Acid Tannin
Variety Specific Gravity | Degrees Brix pH (Per Cent) (Per Cent)
Baldwin 1.0499 11.8 3.5 0.48 0.06
Ben Davise 1.0450 11.5 3.7 0.43 0.06
King 1,0500 12.9 3.6 0.53 0.07
Mclntosh 1.0400 11.5 3.5 0.48 0.08
Northern Spy 1.0452 12.0 3.4 0.49 0.08
Rhode Island Greening 1.0450 12.0 3.5 0.47 0.07
Roxbury Russet 1.0652 16.0 3.3 0.67 0.06
Wealthy 1.0470 12.4 33 0.61 0.05
2553 0T ol gh 9 (pband 150 (F) Jgse
Total . Alkalinity
Sugar (as Non- Total Tartaric Free Cream Tannin
. . Invert . . Tart- and Col- | Sol- | Insol-
Juice pressed Solids Befi sugar | Acidas | AcidFree . of Ash .
ctore Solids | Tartaric and anc | oo oring uble | uble
before or Inversion) | © - ] T - Acd | matter | Ash | Ash
After Heating Combined
Gm. Per N/10 Acid
100 Ml per 100 ML
Max 1720 | 1436 | 2.84 | 0.81 065 | 024 | 062 |027] 008 [233}| 36
before
after 18.50 15.12 3.63 1.16 1,04 035 | 11.05 {046} 024 |558]| 4.8
Min 15.66 13.38 2.25 0.74 0.55 0.09 | 042 |020]| 0.06 |224] 26
before
after 16.44 13.29 3.15 1.04 0.94 0.12 | 0.7t 1033] 019 |380) 338
Aver 16.36 13.93 2.43 0.78 0.61 0.16 | 0.50 [ 023 007 [269| 3.1
before
after 17.43 14.03 3.40 1.09 0.99 022 | 0.88 {0391 0.21 46.7 | 4.2
Average 1.07 0.10 097 | 031 0.38 006 | 038 |0.16]| 014 [198] 1.1
Increase .
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