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Ultra-Thin and Light-Weight RS Evaporator

e RlIN= oA K Z wE B 1) i 25 5 A7
Norimasa BABA Tomohiko NAKAMURA Isao KUROYANAGI Sadayuki KAMIYA
PN S

Toshio OHARA

To develop an evaporator for car air conditioners, we 1) upgraded heat transmission performance by using
extremely thin tubes and fins, 2) established a highly corrosion resistant thin plate material, 3) improved
refrigerant distribution in the tank portions, and 4) adopted countermeasures for degraded water drainage
performance due to the extremely thin fins. We succeeded in drastically miniaturizing the body size and reducing
the weight from those of MS evaporators currently produced by DENSO CORPORATION, while maintaining
equivalent cooling performance and corrosion resistance.
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Fig. 2 Evaporator miniaturization trends
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Table 1 Identifying the assignments to achieve the
development goals

Point Target Current
Numerals Concept Product
Retention of cooling performance to
Performance 100 |be gqluwalent to that of the current 100
mode
Width 38 Size reduction of the air conditioner unit 58
reduction by 20 mm
Size Size reduction of the air conditioner unit
reduction 65 by 20 mm 100
Weight Weight reduction of the air conditioner
reduction 60 unit by more than 30% 100
Corrosion B10=750 h minimum
resistance 100 (Single product unit : 830 h minimum) 100
Other
.cr;_aracter- Equivalent to the current MS evaporator -
istics
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Fig. 3 MS and RS evaporator product
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Fig. 4 Relationship between core thickness and
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<Conditions before and after brazing>
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Fig. 7 Problem in corrosion resistance of quad-layer
material
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Fig. 8 Corrosion evaluation using test samples
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A v r : Corrosion-proof section radius (mm)
o

! d : Effective Zn diffusion depth (mm)
g : Corrosion speed (mm3/h)

’ Corrosion life H ‘
= V(Corrosion-proof section volume)/g
= nr2d/g

Fig. 9 Corrosion model
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<Result of Zn diffusion evaluation on actuale quipment>
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Fig. 11 Influence of shortened brazing time on Zn
diffusion
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<Mist spray test results>
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Fig. 12 Results of corrosion resistance evaluation
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Fig. 13 Identification of the causes of uneven
temperature distribution
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Fig. 14 Visualized refrigerant behavior at the second
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Fig. 17 Exit temperature distribution of the final model
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RS38 (Prototype)

Fig. 18 Behavior of condensate at low air flow rate

MSTIXEF L A LD ENah 5727 4 VB O EEHE
KA, RSTIZZ K DIk Clism sz, 7 1 VIS
PREF & 7= BB AR 3 R s ORI 2 & h s 7z
B, RSIZE W T/ & 2 JiRZE AL CTRENE K 23 TR L
TLEHLEZOND, £7-, EHEKROFBFHAELD
74 VIERARDBZRAET DR TH 5 Z L0307,
Z N EFig. 191387,

Louver Water : (2 3 4
(1) Lowver @ e (4)
Fi 'y 1 !
Fin P £
i
bend E E
Tub 4
Flowin Passing f
Flowing along tube througg louver tr|1rough Iguver &g}g:.nf?gm
Il tol lit | slits toinside | slits to tube 3
wall o fouver sl of fin bend wall fin bend

Fig. 19 Condensed water flow mechanism
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Fig. 20 Effect of non-slit louver portion on behavior of
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NGB E WA &5 &, Wrleh I EOERBIIR IS &
ST =PI ERD WA 5035 F 2 — TEER 2R
STHNED DI BNz, F72, 74 VN
SERITRAK SN, 74 v O TREEAKAS] X
FELoN, ZORIEN SN ZBEMBHER SNz, Th
&, K0 nEEEAK & Wi S ER R IRIR TR 2
LIk, BHEAKMRSEEIZT 4 VAR ET, T4 v
BIRAKDIIHI A HRETH B Z L ARE L T3,

KIZ, QkMGET D720, Ta b 2L TDT 4 VL
— N [8 @ J& 3 53 A % CFD  (Computational Fluid
Dynamics) 1Z& 0 Kb 7= (Fig. 21).

Prototype fin Final fin version
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Fig. 21 Flow rate of air through louvers along with

condensed water behavior
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Fig. 22 Specific heat transfer coefficient of final fin
version
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technical paper series 980058 Sadayuki Kamiya etc.

2) The Latest Heat Exchanger Technology For Vehicle
Compact Heat Exchangers and Enhancement
Technology for The process Industries UEF July 18-
23, 1999, Toshio Ohara

3) Development of Corrosion Resistant Brazing Sheet
for Drawn Cup Type Evaporators Part2 SAE
technical paper series 930149, Yasuaki Isobe etc.

4) Development of Quad-layer Clad brazing Sheet for
Drawn Cup Type Evaporators Part2 SAE technical
paper series 2001-01-1253, Toshiya Nagasawa etc.
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