


4. SISTEMAS DE ABSORCAO
4.3 EXEMPLOS ILUSTRATIVOS

EXEMPLO 4.3.1: Uma grande maquina de brometo de litio (fig.35)
opera de acordo com as seguintes condicoes:

carga de refrigeracao, 1000 kW

temperatura no evaporador (8), 5°C

temperatura de equilibrio no absorvedor (3), 42°C
temperatura no condensador (7), 45°C

temperatura do vapor refrigerante (6), 96°C

temperatura da solucao (1), 104°C

temperatura da solucao (5), 82,4°C
Calcular o COP do sistema.
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a) PressoOes e entalpias da agua no sistema :

- Da Tabela de saturacio da Agua:

Table 3 Thermodynamic Properties of Water at Saturation (Confinned)

Specific Volume, Specilic Enthalpy. Specific Entropy,

Absolute 3 ) . .
m- ke (water) k)i ke (water) lliks -K i iwater)

Temp.. Pressure,
C kPa Sat. Liguid Evap. Sat. Vapor  Sat. Liguid  Evap.  Sat. Vapor  Sat. Liquid  Evap.  Sat. Vapor
! P Ve i he he, h Sy ¥

Vi 5fi
0 06112 0.0071000 206,141 206,143 .04 250081 230077 —0.0n02 Q.1555 .1553
| 0.6571 0.0071000 192,455 192,456 4,18 MO843  2&02.61 00153 a.1134 Q. 1286
2 07060 QOO 1G00 179,764 179,770 5,39 MO6.05 250445 00,0306 Q0716 a.1022

07580 QL.O01G00 168,026 168027 12.60 9368 2506028 (1.0459 Q0302 aaial

@ CoXD  noolow 1703 14703 2002 2880d 06 Ko 9024
v pressao de baixa (no evap. e absorvedor) p/ 5°C - 0,8725 kPa
v hg=h, (5°C) =2509,95 kJ/kg
v pressao de alta (no cond. e gerador) p/ 45°C
v h, =h, (45°C) = 188,42 kJ/kg
v hg = h, (96°C) = 2669,09 kJ/ko
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- Do Diagrama de equilibrio Br-Li + Agua:

| |
SOLUTION TEMPERATU

104°C | vp, = 9,6 kPa
0,8725 kPa

Temos P x. = 0,652

v no absovedor:

v conhecendo-se no gerador:

b) Concentracao da solucao:

Py
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c) Entalpias da solucao:
- Da Tabela de solucées de Br-li + Agua:
v hy;=h, =h (42°C, x, = 0,589) = 106,15 kJ/kg
v hy; = h (82,4°C, x, = 0,589) = 193,48 kJ/kg
v h;=h (104°C, x, = 0,652) = 261,85 kJ/kg

Table 34 Refrigerant Temperature (' = °C) and Enthalpy (h = kJ/kg) of Lithium Bromide Solutions

10 20 30 40 45 S0 (\55/) (\ﬂ;)

5.8
115
15.0
56.8
24.1
79.7
333

102.6
42.5
125.8
51.6
148.9
60.8
172.8
70.0
195.8
79.1
219.9
B8.3
2431.3
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d) Vazoes massicas:
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v no evaporador:
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7
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— Qe
(hg—h-)

M, =0,43075 kg/s

Mg =m, =mg =0,43075 kg/s

v no gerador:

ms :m1+m6

EVAPORADOR

m5X4 S m»]X»] +O

m, =m; =4,45792 kg/s

m,=m, =4,02717 kg/s
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e) COP do sistema:

EQUACOES

v balanco no TC:

QC
r 7

GERADOR . CONDENSADOR

1 7

m,(hs -h,)=m,(h; -h,)

onde,
h, =165,1791kJ/kg

t,=51,27°C

TROCADOR
DE
CALOR

W, =m;(h, —h;)

Q, =mg(h, —hg)=1068,55 kW

!

ABSOR;EDOR i EVAP%?ADOR (:2
L . _ e _
[ —— COP = Qg =0,745 *

Q, =mghg +m;h,—mshs =1341,71kW| |Q, =mghg +m,h, —m,h, =1273,16 kW
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