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Abstract : In this paper,a system is studied which treats heat and humidity independently in grade utilization of condensa-
tion heat based on solution desiccant. A test bench is set up for a counter flow regeneration process with graded utilization
of condensation heat, which simulates secondary utilization of condensation heat through heating air, and establishes the
NTU-Le model of the counter flow regenerator. Thus theoretical and experimental studies of the effects of graded condensa-
tion heat utilization on regeneration process are carried out. Results show that in the case of the equality of total condensa-
tion heat in regeneration process,along with the increase of the ratio of primary utilization of condensation heat and primary
utilization of condensation heat,the regeneration rate and regenerative heat efficiency in regeneration process both increase.
In the growth progress of primary condensing heat utilization ratio variable ¢ from O to 1,the growth range of regeneration
the

quantity of condensing heat to heat the air maintains constant,and ), ,the quantity of condensing heat to heat the solution is

rate and regenerative heat efficiency rises continuously along with the increase of total condensation heat. When Q

a’

changed , regeneration amount and regenerative heat efficiency reach a peak respectively. Thus considering that,an appro-
priate temperature of solution regeneration must be chosen synthetically to achieve better results of regeneration.
Key words : graded utilization of condensation heat , counter flow regenerator , regeneration rate ,regenerative heat efficiency,
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Fig.2 A test equipment of a counter flow regeneration process with graded utilization of condensation heat
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Table 1 Models and dimensions of facilities
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Fig.3 Schematic diagram of micro control element

of counter-flow liquid desiccant regeneration
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Table 2 Inlet condition of solution and air on regeneration process

m, i,/ (kgs™") t,in”C m, ;,/ (kgs™) ty,in”C o,/ (gkg™") &/ %
0.07 40.0 0.07 30~50 4.67 30.43
0.07 30~50 0.07 40 4.67 30.43

I 5 R, BB AR CTELRE M 30 CTHER 2 50 °C, AR i AR A A F DA 0.415 1 /s /N3 1.486 1
/s, b Tt 258% ; BfidE 23 Sk LR EE M 30 °C T2 50 °C i, FRA s AR A AR AR H T 0.856 1 g/s B4 MNF] 0.905 1

1.6
1.4
1.2
1.0
0.8
0.6
0.4

M/(g/s)

0.91
0.90
0.89
0.88
0.87
0.86
0.85

M/(g/s)

- 0.55
L

r 0.50 =

i - 045 F -

[ =

| = 0.40 =

L . 035 .

i L L L l 0.30% L L L l
30 35 40 45 50 30 35 40 45 50
t./C t./C

(@) VASVRCE 11 308 Xof P-4 B 1) 2 M (b) IR IR P2 E ARAOR A 5
_ 0.48
- N
F 0.46
i - 0.44 .
i . S 04t
-
i 0.40 -
| - -
0.38 |- .
L L L J L L L J
30 35 40 45 50 30 35 40 45 50
t,/°C t,/°C
(c) 25 A PR X T A ) R (d) 28 S 1 R X P A FASCR A R )
E5 BRMAESKHEOSHETBEEEENII

Fig.5 Effects of air and desiccant inlet parameters on the performance of regeneration
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Table 3 Solution and air condition of different primary condensation heat utilization rate

@ Qu/kW w,/(g/'ke) M,/ (kg/s) M,/ (kg/s) X/ %
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Fig. 6 Effects of primary condensation heat utilization rate on the performance of regeneration
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Table 4 Solution and air condition of different distribution ratio of condensation heat

0 t,/C o,/ (g/kg) M,/ (ke/s) M/ (kg/s) X/%
1:1~1:5 40 4.67 0.07 0.07 30.43
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Fig.7 Effects of distribution ratio of condensing heat on the performance of regeneration
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