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Liquid flow distributions were measured in nine gl microchannels with inner diameters of 0.8 mm
connected to a common header, fed by air-watersfltlwwough a single tube. Flow maldistribution ire th
microchannels was analyzed considering the combaféetts of the two-phase flow characteristics wWflo
pattern, gas quality, mass fluxes and superfici#baities), microchannel-header arrangements (boté or
vertical), and microchannel flow and header feedar@gentations (horizontal, vertical upward or veati
downward). The header was loaded with two-phases ilases of 72, 144 and 216 kgfmand the gas quality
ranged from O to 0.75. An increase in the flow ratenogeneity was noted for the arrangement hordont
header and horizontal microchannels, when the hmeades loaded parallel to the microchannels or
perpendicularly from the header bottom. Highly hegeneous flow distributions occurred for the agement
vertical header and horizontal microchannels. Peetél liquid feeding occurred in the microcharmir from
the inlet feeding tube for inlet flows with highgyquality (over 10 %) and high gas superficial ci#lo(over 20
m/s) and with the inlet tube parallel to the midracnels. Preferential liquid feeding occurred i th
microchannels close to the inlet feeding tube ftetiflows with a horizontal header and upward fatrough
the microchannels. The results and conclusioniefdtudy represent an important contribution s freld,
which could enhance the design of evaporators andensers in compact heat exchangers.
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1. Introduction

Compact heat exchangers are advantageous in chspaae restriction and also offer a reduced cbst o
materials and fluids, weight reduction and a desgeia the operational costs. These advantageseindgu
compensate the initial investment in more recemt insfer technologies. The compactness of thesg
exchangers is related to a reduction in the hydralihmeter and pipe length, and to an increasthénheat
transfer area for the same available volume. Tdtied characteristic often leads to the occurresfcearallel
flows in micro-sized conduits, where surface tensiffects are of relevance. The presence of comipeat
exchangers is becoming common in residences anthabiles; see Jacobt al [1], for example.

A reduction in the hydraulic diameter is also assed with an increase in the number of parallentiels
required to maintaining the pressure drop at tblerkevels. The pressure drop must be kept at &mim so as
to increase the coefficient of performance (COPthefheat exchanger. An increase in the numbehaficels
requires a homogeneous flow distribution, whiclefien considered necessary in order to promoteenease
in the heat exchanger efficiency; see Hrnjak [4] 8ohammadi and Malayeri [3], for example. In castrto
the common assumption of flow homogeneity among@lfrchannels, flow maldistribution regularly ocsu
reducing the heat transfer effectiveness; see Baak [4]. A thorough review of maldistribution is coiten
herein, elucidating its effect on heat exchangers.

Several features can interfere with the two-phdse flistribution in heat exchangers, as describged b
Mueller [5] and Mueller and Chiou [6]. These authshowed that maldistribution can be caused by g&@mn
factors €.g.the header geometry, the coupling arrangementdegtihe header and channels, and the position
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