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Scheme design of compressor number for a parallel refrigeration unit
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Abstract: Based on the analysis of energy saving principle of a parallel compressor unit from the view of product design the
characteristics of parallel compressor units with same capacity and different capacity compressors were compared. The former
should be the prior scheme for product design of a parallel compressor unit the range of the compressors number recommended is
from 3 to 6. The study will provide the basis of design manufacture and application of a parallel compressor unit.
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Fig.1 Schematic illustration of a parallel compressor unit
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Tab.1 Range of nominal input power for three types of compressors
/ (HP) 3 ~15 5 ~ 50 30 ~ 300
2
Tab.2 The numbers of compressors and capacity of each compressor for different options
n 2 3 4 5 6
Q. /kW 30 20 15 12 10

3.1 Q,

0, 60kW
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(3) 1/6 ~ 1(16.7% ~ 100%)
3 ~6 o
( ) 1 o
N 60kW 15kW
11/4.2/4.3/4.4/4
(4) 1/4 ~ 1(25% ~ 100%) -
3.2
» 1
n 60kW .
n (1) 2
4 ( ) S5kW + 10kW +
20kW +25kW
jl12 j=12 - 12,
( « n)
n ( 3. 4 .
) I/n ~1 A.B.C.D S5kW. 10kW. 20kW .
Q,/n ~ Q, ) n 25kW .
n=6
3 ( 2)

Tab.3 Combination of compressors at different capacity grade for scheme 2

kW 5 10 15 20 25 30
A B A+B C (A+C) /D (A+D)/(B+C)
vV vV (V) (V)
vV vV vV
vV (V) vV
vV (V)
kW 35 40 45 50 55 60
(A+B+C)/(B+D) A+B+D C+D A+C+D  B+C+D  A+B+C+D
(V) vV vV vV
vV vV vV vV
(V) vV vV vV vV
vV vV vV vV vV vV
3 7 {A+C) /D" 1( )
2( ) VA 1
tVv)” 2 “V
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4 ( 2 (2) 3. 4
Tab. 4  Operating probability of different compressors for
scheme 2 . 3:
A B C D 10kW.20kW.30kW . 4:
I 5/12 7/12 6/12 7/12
moo8/12  6/12  8/12  6/12 15kW.20kW.25kW.
“1” 1 “n” 2
. 5~ 8 o
5 ( 3)
Tab.5 Combination of compressors at different capacity grade for scheme 3
kW 10 20 30 40 50 60
A B (A+B)/C A+C B+C A+ B+C
A( 10kW) VvV (V) vV vV
B(20kW) vV (V) vV vV
C(30kW) \/ v/ v v
6 ( 3)
Tab.6 Operating probability of different compressors for scheme 3
A B C
I 3/6 3/6 4/6
11 4/6 4/6 3/6
7 ( 4)
Tab.7 Combination of compressors at different capacity grade for scheme 4
/kW 15 20 25 35 40 45 60
A B (A+B)/C A+B A+C B+C A+ B+C
A( 15kW) vV vV vV vV VvV
B(20kW) Vv (V) Vv vV vV
C(25kW) vV VvV vV vV
8 ( 4)
Tab.8  Operating probability of different compressors for scheme 4
A B C
I 4/7 417 417
1l 5/7 5/7 3/7
9 .
9

Tab.9 Comparison of the four schemes

1 2 3

4 12 6
25% ~ 100% 8.3% ~ 100% 16.7% ~ 100%

7
25% ~ 100%
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(3)
( 2) N ’
(8.3% ~ 100%) .
(4)
3 4 4
(Qo/n
) 4
25kW  35kW 1/6 :
Qo /12 Q, (1)
3 1/6 Qoo
(16.7% ~ 100%) , o
n
1/n~1,
(2)
(1)
(3)
3 ~6
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