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A control strategy based on temperature priority level for domestic
refrigerator with parallel evaporators
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(Institute of Refrigeration & Cryogenics Engineering s Shanghai Jiao Tong University , Shanghai 200240, China)

Abstract: The adoption of a parallel evaporators for large-capacity refrigerators can control the cabinet air
temperature separately. The existing sequential control strategies cause some problems of exceeding the
cabinet air temperature up limit and deviating from the set average temperature easily under the dynamic
conditions, and a new control strategy is necessary to avoid these problems. The objective of this study is
to put forward a new control strategy which switch freezing/refrigerating cycle based on the cooling
urgency of cabinet, and the new control strategy is analyzed to find the way to solve the two problems
mentioned above under the dynamic conditions. Refrigerator with parallel dual evaporator in the new
control strategy and existing three sequential control strategies are simulated numerically, the results show
that the new control strategy does not have the problem of exceeding the cabinet air up temperature limit,
and the deviation from the set average temperature is less than 0. 6 K; the energy-saving effect can reach

8 5%, comparing with the existing sequential control strategies.
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Fig 1 Schematic diagram of two circuit cycle RF with
parallel evaporators
a—compressor; b——condenser; c¢—three-way valve; d—capillary of
freezer; e—capillary of refrigerator; f—evaporator of freezer;

g—evaporator of freezer
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Table 1 Division of temperature priority

Cabinet Priority level Standard of division

Tr—Tr =ATp +ATpgs
1 AT <Tp—TF «<<ATp1 +ATk

freezer 2

0 Tr—Tr w«<<ATr

refrigerator 2 Tr—Tgr «=ATr1+ATg:
1 ATRI<<Tr = TR ««<<ATr1 TATkg:
0 Tr=Tg w<ATri

QD)



o 204 - 67
(€) )
, Fex=1,
) (5, (6);
(5 ,
Lezk s (6),
Y H
(6) , ,
Y RC , Y FC Y RC
close two exports of Comprossor open
compressor kacp opening|| || tree-way valve at Trs Tk Trun T
FC state ]
Y FC=Y RC, Fex =0,
D, o
compressor open 2
threei{“g}s/t:felve at @@
v (115
o 298 15 K,
280. 15 K/274 15 K.
) 257. 15 K/253. 15 K
Fig 2 Schematic diagram of control strategy based on ’ 3
temperature priority level N
, Y FC=0 2 o
Y RC=o0, , 2.1
(2),
(2) Y FC Y RC, Y FC= ( 1), Tr s
Y RC, (3, ) (4); Trme (25715 KD s
(3) , Tron » Tk Troax (27915 KD,
FC s Y FC Y RC ,
Tk, Tk Trmin T Fmax 3 (a) °
Y RC=Y FC, Fex=1, ( 1, Y FC
(L, ; Y RC, ) ; Tr
2
Table 2 System conditions for simulation
Condition Example Input

I a cabinet heating load increases
suddenly

II both cabinet heating load increase

simultaneously

[l freezer heating load is far more

than refrigerator’s

put food into freezer suddenly

ambient temperature is very high

freezer temperature is very low

20 W heating load is supplied to freezer during

28800—32400 s

condition

ambient temperature is 15 K higher than steady

freezer up and low limit temperature are 3. 5 K/1 K

lower than steady condition respectively
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Fig 3 Fluctuation of cabinets air temperature when
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Fig 4 Fluctuation of cabinet air tempe
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ambient temperature is very high
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Fig 5 Fluctuation of cabinet air temperature when

{reezer temperature is very low
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