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Fig.1 Schematic diagram of experimental system
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Fig.2 Schematic diagram of minichannel

Niiibi: | AP

\

T, L Ty T, Ts T T
FEARE ISR ER HERRGS i ER

K13 A
Fig.3 The layout of thermocouples

2 FBRothNTIe

FEXLE I A TEAN R DRE T BB K R |
TS 15 1R T AN [l B A faf FIAS [ 30 175 000 T Wl 8 £ Ak
oY B4 T TR By RN Rl B vh BE T B
HE R 7 08 32 e 0 AR Ot i) 48 0 %5 BE ¢=33.3W/
em?, A3 AT, =9°C , ¥ 4f 5 i 7 G=351kg/(m*'s)) -
ISR R, A0 PR A F T, 38 T I e AN P — 55
b /INE T PN 3L Sl s A AR RE , 235 Ak /N 1 75 & d A A
PERE , BV LR SRR i (A5 T s s A e R Fe UL . AR AI R
TR B TS5 S5 Ul 4 S A8 AR R GG T N Bl i
PR BRI T 2 e UL A B R s AL B B
I LB B
2.1 2FSUERME

MIEN 4 H AT LUt 7E AR 8 PR B, 300 T8 A D8
A BT AR A/ NIE T PN U Sl s L P R, BB TR
AT 5 B It D/ T PR A o % AR SO 100, #E T i
i G > 70kg/(m?>s)[EHL T, U 1 b T 82 i 2L # By
B, Bl T il AR R B RE TR AN 2 i Tt

97
ol — T T, T (2)
L Ts CHF
60 -
i AL \
o
= 50
| i
4ol ! I '
|
| |
30 L m
] 1 1 1 1 1 1 1 L] 1 1
' , | (b)
; St I Jayi e
300+ LA Lo feiasfe | feRuli
? | : |
| |
£ 200} [ ! |
< |
)
Q\:' | | |
100k ! I I
| |
|
0 10 20 30 40 50 60 70 8 90 100

t/min
P4 BERLAIE Y T B sl i Rk
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Fig. 5 Wall temperature of minichannel evaporator
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Fig. 6 Dynamic response of inlet and outlet pressure
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Experimental Study on Heat Transfer Characteristics of Minichannel Evaporator
in Mechanically Pumped Two-Phase Loop
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Abstract: The flow boiling heat transfer characteristics of the minichannel evaporator in a mechanically pumped two-
phase loop are studied based on the visualization of high-speed camera device, and the effect mechanism of flow rate
is specifically focused. The dynamic response of temperature and pressure as well as the characteristics of flow
pattern under different heat flux and different flow conditions are evaluated and discussed. The experimental results
indicate that, with the mass flow rate from high to low, the flow boiling heat transfer process in the minichannel
evaporator can be divided into the global stable heat transfer stage, the local heat weakening stage and the global
heat transfer deterioration stage in order. Correspondingly, the pressure change shows the characteristics of stable
pulsation, small pulsation and large pulsation. Visualization analysis demonstrated that anti-annular flow is the sign of
local heat transfer weakening. With the decrease of heat flux, the starting point of anti-annular flow moves from the
downstream to the upstream. This work provides a further insight into the thermal dynamics of boiling heat transfer in
minichannel evaporator, which provides the data support for the application of the minichannel evaporator in the
airborne electronic cooling equipment.
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