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INVESTIGATION OF THE WETTING OF THE SURFACE
OF A REGULAR STRUCTURED ELEMENT OF A PACKING

Structured packings are widely used in absorption, distillation, and
rectification processes due to their high throughput capacity, efficient mass
transfer, and resistance to flooding [1, 2].

Previous experiments on the hydrodynamics and mass transfer of
corrugated sheet packings revealed the influence of geometry and opera-
tional modes on their performance. Perforation is one optimization method
that enhances liquid distribution and surface wetting [3, 4].

We prepared aluminum corrugated sheet samples with corrugation
edge lengths of 5, 8, and 11 mm, a corrugation angle of 90°, and dimen-
sions of 100x100 mm. For comparison, three additional sheets with perfo-
ration (3 mm diameter holes) were fabricated. The perforations were ap-
plied to every second corrugation step, excluding the first, which served as
the liquid-distributing surface.

Figure 1 shows the schematic of the experimental setup for studying
film flow on the surface of a corrugated sheet.

1 —reservoir; 2 — centrifugal pump; 3 — valve; 4 — rotameter;
5 — pipeline system; 6 — corrugated sheet; 7 — stand; 8 — camera
Figure 1 — Schematic of the experimental setup
The experimental setup operates as follows: Water from reservoir 1
is pumped by centrifugal pump 2 through the piping system 5 via valve 3,
which allows for flow regulation. The water passes through flow meter 4
and is then directed through a nozzle onto the surface of the corrugated
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sheet 6. When the film flow regime of the liquid is established, camera 8,
mounted on stand 7, 1s activated.

The experimental investigation of film flow was conducted for a lig-
uid flow rate range QO of 0.01 to 0.054 m?/h. During the experiments, pho-
tographs of the established film flow were obtained. Based on the received
photographs, the boundaries of film flow were determined. For the wetted
surface, the specific value was calculated as a percentage.

The specific value of the wetted surface of the corrugated sheet was

determined using formula:

a= Sher. 100%
S iy
where Su, Swe: — are the areas of the dry and wetted surfaces on one side of
the corrugated sheet, in m? [5].

Based on formula, calculations were performed, and graphical de-
pendencies of the change in the specific value of the wetted surface of the
corrugated sheet were constructed as a function of the liquid flow rate.

Figure 2 shows the graphical dependency of the change in the specif-

ic value of the wetted surface on the water flow rate for all samples.
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Figure 2 — Change in the specific value of the wetted surface a with respect
to the liquid flow rate Q, m*/h for corrugated sheets

Figure 2a shows that wetting of surfaces with different generatrix
lengths differs. For sides of 8 and 11 mm, the dependence change is simi-
lar, but differs in magnitude. For a generatrix of 5 mm in length, a linear
dependence is observed, which is due to a large number of steps forming a
corrugation that evenly distribute the water flow. The study of perforated
sheets (Figure 2b) showed that the corrugated sheet with a generatrix length
of 5 mm has the highest value. The dependences for 5 mm and 8 mm gen-
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eratrices converge after a flow rate of 0.03 m*/h and then have identical in-
dicators over the remaining range of flow rate changes. Compared with the
dependences for corrugated sheets without perforation, which are shown in
Figure 2a, it is clear that perforation allows increasing the specific wetting
value mainly for the channel generatrix size of 8 mm. For the other two
samples, the dependences do not differ significantly.

Figure 3 shows the graphical dependence of the change in the specif-
ic value of the wetted surface on the water consumption on the front and
back sides for corrugated sheets with perforation.
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Figure 3 — Change in the specific value of the wetted surface a from the liquid flow
rate O, m3/h for the front and back sides of corrugated sheets with perforation

In Figure 3a it is evident that for the corrugation generatrix size of 5
mm, the wetting of the front side, as noted above in the photographs, is
worse, which is associated with a large number of perforated holes and wa-
ter flowing to the back side. For the other two samples with a generatrix
length of 8 and 11 mm, the dependencies are similar. However, for the size
of 8 mm, the specific value of the wetted surface is higher over the entire
interval. In Figure 35 it is evident that the best wetting on the back side of
the corrugated sheets is achieved for the corrugation generatrix size of 5
mm. For the other two samples, the dependencies intersect and do not
move significantly away from each other.

Based on the obtained graphical dependencies and the analysis per-
formed, we can summarize that the most preferable for us is the sample
with perforation of the corrugated sheet and a generatrix length of 8 mm for
further design of the nozzle. Here it became clear that an increase in the
holes worsens the wetting of the front surface.
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IKCIIEPUMEHTAJIBHBIE HCCJIEJJOBAHUA
CBOBO/JHO-KOHBEKTUBHOI'O TEIIVIOOBMEHA
ABYXPAIHOI'O ITYYKA U3 PEBPUCTBIX TPYD
C PASJIMMHBIMMU ITOIIEPEYHBIMMU IITAT'AMH
NX YCTAHOBKMU B ITYUYKE

Hcnonb3oBanne TEmI00OMEHHUKOB BO3AYIIHOTO OXJIAXICHHS B pe-
KUM€ CBOOOJIHOM KOHBEKIIMHU SIBJIIETCSI CIIOCOOOM YMEHBIIICHUSI WU HC-
KITFOUCHUEM TETUIOOOMEHHBIX IPOIECCOB C BBIHYKICHHOW KOHBEKIIHCH.
OpnHako CyIeCTBEHHBIM HEJIOCTATKOM TAKOTO PEXUMA SIBJISIOTCS HEOOIb-
0 KOd(PPUITMEHT TeTuTonepeaaun sl TIOBBIIIEHUS KOTOPOTO HCIIONb3Y-
etrcst opeOpenue. [Ipu 3ToM ¢ 1enpo noBbIEHUs 3(PPEKTUBHOCTH MPOLEC-
COB TEIUIOOTAAYM 11e7eCO000pa3HO MPOBOAUTH ONTUMHU3AINIO T€OMETpUYe-
CKHX MMapaMeTPOB U KOMIIOHOBKH My4Ka, YUCIIa PSJIOB.

[enpro paboOTHI SABISETCA SKCIEPUMEHTAIBHOE OMPEEICHUE OITH-
MaJbHOTO MEXTPYOHOTO IlIara rOPU30HTAIBLHOTO JIBYXPSIHOTO IIaXMaTHO-
ro Imy4Yka paBHOCTOPOHHEH KOMIIOHOBKH M3 TPYO CO CIUpalbHbIMU pedpa-
MU (ko3¢ dunreHT opedpenus ¢ =21) B pexkume CBOOOTHOM KOHBEKIIUU
Bo3nyxa. JlaHHas paGoTa sBISETCS MPOJOJDKEHUEM 3KCIIEPUMEHTATBHBIX
UCCJIEIOBAHUM TEIUIOOTAAYM TOPU3OHTAIBHBIX [IAXMATHBIX MTyYKOB PaBHO-
CTOpPOHHEW KOMITOHOBKH B PEKHUME CBOOOHOM KOHBeKIMH [1, 2], rae myu-
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