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E ‘ Cold air exchange
Cold air plate —|
a) Type-1 (one flat plate) b) Type-2 (two flat plates) e) Type-5 (one small pitch wavy plate)
Warm Heat exchange plate Warm Heat exchange plate
side - (one large pitch wavy plate) side <~ (two\large pitch wavy plates)
| _ y N Calculation results of water condensation in EE.
JE——— P =
oo =20 B \\arm air | Sﬁ'g» P i S Warm air EE types  Outlet temperature °C ~ Water condensation g/h
Type-1 10.36 5.83
 Heat = | Heat Type-2 9.79 10.80 .
i exchange = i | exchange -7 : : = ==
frrisicad ,: = 1 Pt e e (2 Type-3 852 n3  WIMARE
Cold air | Type-4 3.85 53.50 [
: Type-5 448 4973
c) Type-3 (one large pitch wavy plate) d) Type-4 (two large pitch wavy plates) _
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B-B
| Cold air
~ outlet
A Perforated
~ shelf ®)
D Cold air Y
sinking ®
-
c) B-B section
Evaporator
Warm Cool
E E
T, T, T3 T4 Ts
Cold air - , ' ' o
— inlet (1) Bad uniformity along height direction;

(@) Bad uniformity along depth direction;
(3) Bad uniformity along width direction;
(@) High temperature in the outlet region.

a) Wine cabinet b) A-A section
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Method (a)

Method (b)

Method (c)

Method (d)

* Use solid shelves to divide
the cabinet into several

* Add cold air inlets in the
top front of the cabmet

* Adjust the flow direction
of cold air to enhance

* Add air outlets 1n different
chambers in the bottom of

Method chambers: to form an air curtain | convection in both sides | the cabinet to distract the

description | 4qat «old air inlets in each | 2gainst the he# leakage | of the cabinet. heat in the return air.

chamber to supply cooling | fhough front glass door.

capacity umformly along

the height direction.

air curtain
Structure
illustration
-

cold air outlet
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Scheme
description

[ BELE HRE— AR= BR= FRM
_ * Method (a) = Method (a) and (b) * Method (a), (b) and {c); * Method (a), (b). (c) and (d);
* Perforated shelves, airflow is free | = Solid shelves, separating the | « On the basis of scheme 1, add air | * On the basis of scheme 2, replace | ® On the basis of scheme 3, add air
to travel in the cabinet; cabinet into several chambers; inlets in the top front of the | the forward air inlets by sideward | outlets in different chambers in
* Single-circuit air duct, only one | ® Multicircuit air duct, several | cabinet air inlets. the bottom of the cabinet.
inlet and one outlet. forward inlets and one outlet.

Structure
illustration

codd air outled

air curtain

| s— | S—
solid shelf

Air flow
management

__codair

nising occurs in the cabinet.

* Cold air sinking and warmm air
rising is eliminated.

3 b —E_‘_l . — a
G ol . . (:(_ % curain C b el
perforated - - Il < salid N — h— ’
Pty e .. ] soid R ] 4 sl Cl 1ol
-
- - 1 D 4 P
— s = ip— s Id ai e mir
P et Fa “inlet - ‘":;_ Ot (::.- .i:' e
- - — < -
Fa A g Tt 1T
- cold i k. I o -
' 4 kel _cold air 1 ‘ cold air ~— =" | cold air S
v . —outlet [ outlet o b outled o b
= In the central area, air flows from |« In each chamber, air flows from |« On the basis of scheme 1, a cold | = On the basis of scheme 2. air in | = On the basis of scheme 3, air
bottom to top, outside the central | back to front; air curtain is formed in the front of | each chamber flows from back to | flows out of the cabinet through
area, airflow field is disordered; » In the front of the cabinet, air | the cabinet. both sides firstly, and then flows | the air outlets i different
* Cold ar sinking and warm air | flows from top to bottom; to the front. chambers in the bofttom of the

cabinet.
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A-A section B-B section
Shrelf Cold air outlet
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-5.0°C Beee
(L Bad uniformity along height direction; I1 Good uniformity along height direction;
. 2) High temperature in the front; (2) High temperature in the front;
j ' Winebottle Cold air inlet 3 Low temperature in the middle; (3) Low temperature in the middle;
Conventional cabinet @) High temperature in the outlet region. (@) High temperature in the outlet region.
Maximum temperature difference: 11.8°C.  Maximum temperature difference: 5.4 °C.

a) Position of A-A section and B-B section }E gg ;E*E 7’:'- %_
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-5.0°C

(1) Good uniformity along height direction;
2) Good uniformity along depth direction;
(3) Low temperature in the middle;

(@) High temperature in the outlet region.

Maximum temperature difference: 3.6 °C.

BFR=

-2.5°C
-3.0°C
-3.5°C
-4.0°C
-4.5°C
-5.0°C

(1) Good uniformity along height direction;
(2) Good uniformity along depth direction;
(3) Good uniformity along width direction;
(@) High temperature in the outlet region.
Maximum temperature difference: 2.1 °C.

BR=

SHE, ERXEEHL1.8 CR/NELS °C,

-1.0°C
-1.5°C
-2.0°C
-2.5°C
-3.0°C
-3.5°C
-4.0°C
-4.5°C
-5.0°C

SR Ew -

(1) Good uniformity along height direction;
(2) Good uniformity along depth direction;
(3) Good uniformity along width direction;
@) Low temperature in the outlet region.
Maximum temperature difference: 1.8 °C.
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Sp R~ (mm) 595/640/1850
BEER (L 389
ESp R 171
BIEEH 8
AE (kg) 91
#HENE (m’h) 50
mEHAE (W) 80
im EEHISERE (°C) 8~18
#£ B EKkWh/24h 0.65
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—— Temperature of original wine cabinet
14 | —— Temperature of optimized wine cabinet

12.1°C

0 4 8 12 16 20 24 28 32 36 40 44 48
Serial number of thermocouples
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