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Effects of Collector Structure on
Temperature Distribution of a Parallel
Flow Evaporator

WANG Dong', WU Chengxuan'*, DAI Jié"
(1. School of Automotive Studies, Tongji University, Shanghai

201804, China; 2. Shanghai MAHLE Thermal Systems Co. Ltd.,
Shanghai 201206, China)

Abstract: The refrigerant distribution characteristics in
the evaporator can be changed to optimize the position
and the opening size of the baffles inserted. The results
show that the insertion of evaporator collector baffles can
improve  the distribution

effectively refrigerant

characteristics, which in turn improves the cooling
performance and the surface temperature distribution of

the evaporator.
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Fig.1 Structure of evaporator
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Fig.2 Structure of collector
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Fig.3 Diagram of refrigerant flow
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Tab.l Geometric parameters of evaporator
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Tab.2 Scenarios for baffle position in collector
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Fig.7 Evaporator validation tooling assembly
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Tab.3 Test condition for cooling performance

ZH gl
Ik A 1 E J1/kPa 1500
K ik 1L /°C 50
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Tab.4 Test condition for evaporator inhomogeneity

MR PEXGE JBRE/ KR/ EASMEER KR D
TH E/C % (kg'h™)  #HREE/C  dHVE/K
1 20 60 150 2 5
2 20 60 150 10 5
3 20 60 300 2 5
4 20 60 300 10 5
5 20 60 520 2 5
6 20 60 520 10 5
7 25 80 150 2 5
8 25 80 150 10 5
9 25 80 300 2 5
10 25 80 300 10 5
11 25 80 520 2 5
12 25 80 520 10 5
13 30 40 150 2 5
14 30 40 150 10 5
15 30 40 300 2 5
16 30 40 300 10 5
17 30 40 520 2 5
18 30 40 520 10 5
19 45 40 150 2 5
20 45 40 150 10 5
21 45 40 300 2 5
22 45 40 300 10 5
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Fig.8 Layout of 24 sensors on air outlet surface
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Tab.5 Parameters and accuracy of measurement

ZHL Kz

T F1/kPa +3
/K +0.05

Hl A/ (kg-h ™) +1
JEFE/Pa +2.0
FEARHLEEHE/ (r-min ") +10
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Tab.6 Test result of cooling performance

HE WE/(kgh™) IR E/KW  Jik/(kg'h™) $ibi/kPa

1 520 8.28 230 100 000
2 520 8.44 235 120 000
3 520 8.41 235 110 000
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Fig.9 Maximum temperature difference AT .. .. ON

evaporator surface
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Fig.10 Temperature difference between coldest point

of evaporator and evaporator sensor ATy, ;.
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Fig.11 Temperature distribution of No.1 evaporator(unit:C)
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Fig.12 Temperature distribution of No.2 evaporator (unit:'C)
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Fig.13 Temperature distribution of No.3 evaporator (unit:'C)
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