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Abstract

In this paper, a thermodynamic analysis was performed to provide design data for a
double-effect absorption heating system with water-LiBr-LiSCN mixture which utilizes
solar energy as evaporator heat source. In addition, a comparative study of the
water-LiBr-LiSCN mixture against the water-LiBr pair was conducted by a computer
simulation. The computer simulation is based on mass, material and heat balance
equations for each part of the system. Coefficients of performance and flow ratios for
effects of different operating temperatures are investigated. It is found that the heating
COP is higher for the water-LiBr-LiSCN mixture than for the water-LiBr pair, and FR is
lower for the former.

Keywards : 552 S|E#H = (absorption heat pump), ©15&4( double-effect), E%7] W (evaporator heating),
Ejk ( solar energy), LiBr-LiSCN 4&<H (mixture)
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Teg Te Tz T4COP X, X X, FR Tge

110 30
120 30
120 40
100 30
110 30
120 30
120 40
100 30
110 30
120 30
110 40
120 40
120 50
90 30
100 30
110 30
120 30
100 40
110 40
120 40
120 50
90 30
100 30
110 30
120 30
100 40
110 40
120 40
110 50
120 50
120 60
80 30
90 30
100 30
110 30
120 30
90 40
100 40
110 40
120 40
100 50
110 50
120 50
120 60
70 30
80 30
90 30

00 0o 0o oo OO GO OO & b Do DN

o)

10
10
10
10
10
10
10
10
10
10
12
12
12
12
12
12
12
12
12
12
12
12
12
14
14
14

30 3.1 53.7 55.8 52.0 14.5
30 3.2 55.0 58.7 52.0 8.7
30 3.0 53.3 54.9 52.0 19.0
30 3.0 51.8 53.2 50.7 20.9
30 3.2 53.1 56.3 50.7 10.0
30 3.2 54.4 59.2 50.7 6.9
30 3.1 52.8 55.3 50.7 11.8
30 3.2 51.2 53.7 49.3 12.1
30 3.3 525 56.849.3 7.5
30 3.3 53.7 59.7 49.3 5.7
30 3.1 50.8 52.7 49.3 15.2
30 3.3 52.2 55.8 49.3 8.5
30 3.0 50.4 51.7 49.3 20.9
30 3.2 49.1 50.9 47.7 16.4
30 3.3 50.6 54.2 47.7 8.3
30 3.3 51.8 57.3 47.7 5.9
30 3.4 53.0 60.3 47.7 4.8
30 3.0 48.7 49.8 47.7 23.9
30 3.3 50.2 53.3 47.7 9.6
30 3.3 51.5 56.4 47.7 6.5
30 3.2 49.8 52.3 47.7 11.5
30 3.348451.546.1 9.6
30 3.449.854946.1 6.2
30 3.4 51.0 58.0 46.1 4.8
30 3.4 51.960.8 46.1 4.8
30 3.3 48.0 50.4 46.1 11.6
3034494539 46.1 6.9
30 3.4 50.7 57.0 46.1 5.2
30 3.2 476 494 46.1 14.9
30 3.4 49.0 529 46.1 7.8
30 3.147.248446.1 21.1
30 3.3 46.0 48.3 44.2 11.9
30 34476 52.144.2 6.5
3034489556 44.2 4.9
30 34493 58.244.2 49
30 3441.753.444.2 49
30 3.3 45.6 47.2 44.2 15.8
303.447.251.144.2 74
30 3.5 485 546 44.2 5.2
30 3.5 49.7 57.7 44.2 4.2
30 3.1 45.1 46.1 44.2 24.0
30 3.4 46.8 50.1 44.2 8.5
30 3.5 48.2 53.6 44.2 5.7
30 3.4 464 49.1 44.2 10.0
30 3.3 43.0 44.3 42.0 19.1
30 3.4 45.0 49.1 42.0 6.9
30 3.5 46.5 53.0 42.0 4.8

69.3
75.7
78.7
63.9
70.3
76.8
79.7
64.9
71.4
78.0
74.4
80.8
83.9
59.5
66.0
72.6
79.3
69.0
75.4
82.0
84.9
60.6
67.2
74.0
81.2
70.1
76.7
83.4
79.6
86.1
89.1
55.2
61.9
68.7
76.9
97.0
64.8
714
78.1
85.0
74.3
80.9
87.6
90.4
49.8
56.5
63.5

# 2. LiSCN 822 AAt" M Data

Te TeT,T4COPX, Xg X4 FR

100 30 14
110 30 14
90 40 14
100 40 14
110 40 14
120 40 14
100 50 14
110 50 14
120 50 14
110 60 14
120 60 14
120 70 14
70 30 16
80 30 16
90 30 16
100 30 16
110 30 16
80 40 16
90 40 16
100 40 16
110 40 16
120 40 16
90 50 16
100 50 16
110 50 16
120 50 16
100 60 16
110 60 16
120 60 16
110 70 16
120 70 16
70 30 18
80 30 18
90 30 18
100 30 18
70 40 18
80 40 18
90 40 18
100 40 18
110 40 18
120 40 18
90 50 18
100 50 18
110 50 18
120 50 18
100 60 18
110 60 18
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30 3.5 42.0 51.7 42.0
30 3.5 39.0 50.7 42.0
30 3.5 44.6 48.0 42.0
30 3.5 46.1 52.0 42.0
30 3.5 47.2 55.4 42.0
30 3.5 40.7 52.0 42.0
30 3.4 44.2 47.0 42.0
30 3.545.751.0420 56
30 3.6 47.0 54.5 42.0 4.3
30 3.4 43.7 45.9 42.0 11.7
30 3.5 45.350.0420 6.2
30 3.3 43.3 44.9 42.0 15.5
30 3.541.7454 391 7.1
30 3.540.0474 39.1 7.1
30 3.5 36.0 46.0 39.1 7.1
30 3.532844.339.1 7.1
30 35321450391 7.1
30 3.541.344.3 39.1 84
30 3.6 43.1 49.1 39.1 4.8
30 3.6 39.749.1 39.1 48
30 3.6 34.1 45.5 39.1 4.8
30 3.6 33.8 46.8 39.1 4.8
30 3.5 40.9 43.2 39.1 10.4
30 3.6 42.7 48.1 39.1 5.3
30 3.6 43.0 51.3 39.1 5.3
30 3.6 38.8 50.1 39.1 5.3
30 3.4 40.4 42.1 39.1 13.7
30 3.6 424 47.1 39.1 5.8
30 3.7 43.8 51.1 39.1 4.2
30 3.2 40.0 41.1 39.1 20.2
30 3.6 42.046.1 39.1 6.5
30 3.6 40.1 45.8 36.9 6.5
30 3.6 34.0 43.2 369 6.5
30 3.6 33.745.1 369 6.5
30 3.6 38.8 52.9 36.9 6.5
30 3.4 38.0 39.4 36.9 15.9
30 3.6 40.2 45.1 36.9 5.5
30 3.6 36.0 44.8 36.9 5.5
30 3.6 32.0 42.7 36.9 5.5
30 3.6 33.6 46.5 36.9 5.5
30 3.6 23.6 34.8 36.9 5.5
30 3.6 39.8 44.0 369 6.2
30 3.6 40.0 47.8 36.9 6.2
30 3.6 33.2 43.7 36.9 6.2
30 3.6 33.0 45.5 36.9 6.2
30 3.6 39.443.036.9 7.1
30 3.7 41.2 47.9 36.9 4.3

4.8
4.8
7.9
52
5.2
52
9.4

Tae

78.3
90.9
66.0
72.9
80.2
98.2
75.6
82.4
89.4
85.2
91.9
94.8
51.1
62.0
75.2
86.7
96.6
60.7
67.9
80.8
95.2
104.9
70.4
774
86.2
100.4
80.1
87.0
9.1
89.8
96.6
52.6
67.1
76.7
81.7
55.0
61.8
75.2
87.3
95.6
111.2
71.4
80.5
95.9
105.4
81.1
88.4
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Te Tc Ty T4COP Xy X X, FR Tee

120 60 18
110 70 18
120 70 18
70 30 20
80 30 20
70 40 20
80 40 20
90 40 20
100 40 20
80 50 20
90 50 20
100 50 20
110 50 20
120 50 20
90 60 20
100 60 20
110 60 20
120 60 20
100 70 20
110 70 20
120 70 20
120 30 6
120 30 8
110 30 10
120 30 10
120 40 10
110 30 12
120 30 12
80 40 12
120 40 12
100 30 14
110 30 14
120 30 14
110 40 14
120 40 14
90 30 16
100 30 16
110 30 16
120 30 16
110 40 16
120 40 16
90 50 16
120 50 16
90 30 18
100 30 18
110 30 18
120 30 18

Journal of the

30 3.7 35.9 46.3 36.9 4.3 1034

30 3.6 39.1 42.0 36.9 8.3
30 3.8 40.9 46.9 36.9 4.7
30 3.8 30.0 38.8 33.7 4.7
30 3.8 42.2 53.9 33.7 4.7
30 3.8 39.8 42.2 33.7 4.7
30 3.8 31.9 40.4 33.7 4.7
30 3.8 32.2 434 33.7 4.7
30 3.8 54.5 62.0 33.7 4.7
30 3.6 36.1 39.6 33.7 6.7
30 3.6 33.3 41.3 33.7 6.7
30 3.6 31.9 42.6 33.7 6.7
30 3.6 39.9 54.1 33.7 6.7
30 3.6 55.4 66.3 33.7 6.7
30 3.6 35.6 38.3 33.7 8.2
30 3.6 39.1 45.2 33.7 8.2
30 3.6 27.9 37.5 33,7 8.2

90.8
98.0
60.1
59.8
53.8
68.4
7.7
59.0
65.7
71.0
87.3
91.1
74.9
75.5
81.4
99.2

30 3.6 36.6 49.9 33.7 8.2 102.9

30 3.6 35.1 37.1 33.7 10.9
30 3.6 39.4 44.5 33.7 10.9

85.2
90.4

30 3.6 30.6 40.3 33.7 10.9 107.0

40 2.9 56.1 57.7 54.9 20.5
40 3.0 55.7 58.1 53.7 13.3
40 3.0 53.9 55.6 52.5 17.9
40 3.1 552 58.5 52,5 9.7
40 2.9 53.5 54.7 52.5 25.3
40 3.1 53.4 56.1 51.3 11.6
40 3.2 54.6 59.0 51.3 7.6
40 3.2 469 40.4 51.3 -1.9
40 3.1 53.0 55.1 51.3 14.2
40 3.1 51.5 53.5 49.9 15.1
40 3.2 52.8 56.5 49.9 85
40 3.2 54.0 59.4 49.9 6.2
40 3.0 51.1 52.5 49.9 20.5
40 3.2 524 55.6 49.9 9.8
40 3.1 49.4 50.6 48.5 24.4
40 3.2 50.9 54.0 48,5 9.9
40 3.3 52.2 57.1 485 6.6
40 3.3 53.4 60.0 485 5.2
40 3.2 50.5 53.0 48.5 11.8
40 3.3 51.8 56.1 48.5 7.3
40 3.3 44.8 40.3 48.5 2.2
40 3.1 50.1 52.0 48.5 14.9
40 3.3 48.8 51.1 47.0 12.3
40 3.3 50.2 54.5 47.0 7.2
40 3.3 51.5 576 47.0 5.4
40 3.3 52.6 60.6 47.0 54

734
74.3
68.9
75.2
78.4
69.8
76.2
55.3
79.3
64.4
70.8
774
73.9
80.3
59.1
65.5
72.0
78.6
74.9
81.4
65.8
84.4
60.0
66.6
73.2
80.0
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E 2. LiSCN E%22 Ak MH| Data

Ty TeT,T,COPX, X X4 FR Tee

100 40 18
110 40 18
120 40 18
110 50 18
120 50 18
80 30 20
90 30 20
100 30 20
110 30 20
120 30 20
100 40 20
110 40 20
120 40 20
110 50 20
120 50 20
120 60 20
120 30 14
120 30 16
110 30 18
120 30 18
110 30 20
120 30 20
120 40 20

40 3.2 48.4 50.1 47.0 15.9
40 3.3 49.8 53.5 47.0 8.1
40 3.4 51.1 56.7 47.0 5.8
40 3.1 47.9 49.1 47.0 23.1
40 3.3 494 52.6 47.0 94
40 3.2 46.4 47,9 45.3 18,5
40 3.3 48.1 51.7 45.3 8.0
40 3.4 494 55.2 45.3 5.6
40 3.4 50.6 58.3 45.3 5.6
40 3.4 48.1 58.4 45.3 5.6
40 3.3 47.7 50.7 45.3 9.3
40 3.4 49.1 54.2 45.3 6.1
40 3.4 50.3 57.3 45.3 4.7
40 3.3 47.2 49.7 45.3 11.2
40 3.4 48.7 53.2 45.3 6.7
40 3.2 46.8 48.7 45.3 14.3
50 2.8 56.3 57.6 55.3 25.7
50 3.0 55.9 57.9 54.2 15.5
50 2.9 54.1 55.5 53.0 22.7
50 3.1 55.4 58.3 53.0 11.0
50 3.1 53.6 55.9 51.8 13.7
50 3.1 549 58.8 51.8 84
50 3.0 53.2564.9 51.8 17.5

69.6
76.0
82.6
79.1
85.5
54.6
61.2
67.9
74.7
87.6
70.7
77.3
84.1
80.1
86.7
89.7
73.1
73.9
68.5
74.8
69.4
75.8
78.9



