2/9/99
CLASS PROBLEM

An evaporator has a heat transfer surface area that allows the transfer of heat at the rate of
105,506 kJhr. If this evaporator is concentrating apple juice from 10 to 45 wt% solids
under vacuum at 95°C, how much 10% apple juice can be processed per hour?

Given:
The 10% juice enter the evaporator at 95°C and 45% juice leaves the evaporator at 95°C.
The specific heat of the 10% juiceis 4 kJkg K and of the 45% juice is 3.2 kJ/kg K.
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Basis: 1 hour of operation

Total Enerqy Balance:

Ofeed * Osteam = Owater vapor + qproduct + Qcondensate

Treference = 0°C

Ofeed = Mreed Cptead (Treed - Treference ) = Mieed (4) (95 - 0) = 380 Myeeq

Oproduct= Mproduct Cp product (Tproduct - Treference) = Mproduct(3-2) (95-0)=304 Mproduct
Osteam - Clcondensate = Oproduct = Offeed + Cwater vapor = 105 506 kJ (Equation 1)

Owater vapor = Mivater vapor DHwater vapor = Mwater vapor (2270 kJkg)



Total Material Balance: Mkeed = Miater vapor + Mproguct

Solids Balance: Mkeeq (0.1) = Mproguet (0.45)

Mreed = 4.5 Mproduct

Muater vapor = 3.9 Mproduct

Put these relationships in Equation 1:

304 Myroduct = 380 Meeed + 2270 Miyater vapor = 105 506 kJ

304 Myroduct - 380 (4.5) Myroduct + 2270 (3.5) Myroguet = 105 506
Moroduet = 16.13 kg

Meeeq = 72.6 kg 10% apple juice can be processed.



