LI QUI D DI'STRI BUTOR TO BE USED I N MASS TRANSFER AND/ OR HEAT EXCHANG NG TOWAER
5 ’ .. The present invention relates to a liquid distributor to be
used_in a substance (ie. nmass transfer) and/ or heat exchanging tower. The
liqufd distributor is a device which is usged in a tower in which a
counter-flow of a liquid and a gas is effected and thereby the |liquid and
the gas are cone into cobIQEIDVBISTRIBUTORETONBEL USED Bmduads cCrRANS RERed f or
uniformy distributing a |iqui CANDHOR HEATY EXCHANGHNGKEAVYER t he i nsi de of
the tower. so-called packing. There are many kinds of liquid distributors
15 conventionally used in a substance and/ or heat exchangi ng tower which
vary in their methods of distribution. One conventional distributor

conprises a plurality of Iiquid distributing tubes placed in parallel along

the 1aterals axis of a ufehLlenfl shlptidng duhas having(4pee! 8 Maucor

nozzl e holes at intervals along the [ ower part thereof. e di's

tube of this typs bIethstd?Ililndaf aubstocé h&@ae&qm ﬂ‘:ranmﬂeha BAazZbL hWodes
and the liquid is distributed onto the packing at the position of the

nozzl e hol es. &d@ngligs towerhUThenlialid dEsridutdr oA dedtecdhidhoisausahina 2ber in t ube
provided also in parallel to the lateral axis of the tower, and the main
tube i s connect e‘tﬂh’t@’aﬁlwt‘tq}mfﬁ&b“ pliba b%%%@mncinaﬁ%HSe@ftfecmé and

| ongi tudi nal axis, of the to unt of quid flowi ng fromt
nozzl e hol es depg%ﬁge%% YWﬁyfaﬁﬁfQﬂan ggfdgﬁﬁcﬁﬁ%I%RT?l TP (g tact. ﬁlth
10 each other, and which is used for uniformly distributing
a liquid onto a structure packed in the inside of the tower,

so-called packing.

There are many kinds of liquid distributors
15 conventionally used in a substance and/or heat exchanging
tower which vary in their methods of distribution. One
conventional distributor comprises a plurality of liquid
distributing tubes placed in parallel along the lateral
axis of a tower; the distributing tubes having opening
20 nozzle holes at intervals along the lower part thereof.
In the distributing tube of this type. the liquid falls
on the packing from the nozzle holes and the liquid is
distributed oqto the packing at the posiﬁion.of the nozzle
hoies. The distributing tubes are connected to a main
25 tube provided-also in parallel to the lateral axis of the
tower, and the main tube is connected to a longitudinal
tube provided in parallel to the lbngltud[nai axis of
the tower. The ahbunt of liquid flowing from the nozzle

holes depeads on the head of liquid accumulaning In the



| ongi tudi nal tube, the dianeter of the nozzle and the nunber of nozzles.
Anong { hese paraneters, it is the head that changes when the distributor is
used. The flow of the |iquid changes depending on the change in the head.
Whent 5 the head is high, flow velocity increases; on the other hand,
when the head is |ow, flow velocity is reduced. Due to this change in
flow velocity, nozzle holes are-generally opened in a vertically downward
direction on the distributing tube so th@ the direction of flow and 10

the distributin i not .cha di aneter o nozz| e and
‘the number of ngoz esutdégglde i ?lledgganmettﬁé Bﬁm 6‘?2??18 o) t%Sf nRMPEYT ge

.anount of flow, of hodz1@4i.d ARekk |thekbOySrdtidkef§ 0N ¢ he RAZZhE I AnGE near the
‘I ongi tudi nal tube when the amount of flowis smali, and 15 thereby it

-becones diffi cukhangesliven; she edtdta Lbngor dsunsedr rri’lme Thewaobuwite of a
liquid to be di in a_substance and/ or heat, K exchapgi ng tower varies
according to th(i.t}L Bé‘? ‘fq]‘a eEoABPET 8p Yq}f’ecg’ﬁﬁéf' “V\htg‘r‘f g%‘% damdthse of 20
liquid to he di shel ReA€0did MERASESE Rfw JREEEASLInkREHSS: Bl kR other
operation, such a distributor as nentioned above which is provided wt

nozzl e hol es at hamder vhew Wre tieed| bswelrowpar t fXdvevedbeli sy nit refificed i ve.

Anot her type of di strlbu‘g is a so-called overflow 25 t ype which
conpri ses’ di striBif i*Rg PtbePaEEin f]rf’v%lvﬁ-lg‘h’a‘ﬁ'e'd“f’?ﬁbﬁkpmfr? fhes type of

distributor, a |i&d4119 BfetiStin Quwlducalseye&édmd hipR@A AOLEh of the
upper end of the U shaped trough: such a distributor however occupies a
| arger area or tte tdwdridueiso tubs sonsiatuche odiredtiioh of flow and
10 the distributing position .do not change.  If the diameter
of a nozzle and the number of nozzles are determined on
the basis of the case of a lafge amount of flow, the
liquid readily flows out from the nozzle holes near the
longitudinal tube when the amount of flow is small, and
15 thereby it becomes difficult to distribute the liquid
uniformly. ‘ |
The amount of a liquid to be distributed in a
substance and/or heat exchanging tower'varies according to
the operation conditions of the towér. When fhe amount of

20 liquid to be distributed increases or decreases largely

during operation, such a distributor as mentioned
above whicﬂ is provided with nozzle holes at intervals on the
lower part thereof is not effective.
Another type of distributor is a so-called overflow

25 type which comprises distributing -tubes formed in a U-shaped
trough. In this type of distributor, a liquld to be
dlstributed overflows from a notch of the upper end
of the U-shaped trough; such a distributor however occuples

A& lLarger area of the tower due to 1Cs constructlon, which



-3- may cause pressure loss of a rising gas at the tine of operation. There
i s another type of distributor which conprises guide pins provided on the
notches guiding a liquid 5 downwar dly under capillary action and letting
the Fiquid fall fromthe | ower end of the pin, to acconplish uniformliquid
di stribution. However the cost thereof is very high. In a distributor of
this kind, in order to effect uniformovetwflow of a liquid, it is necessary
for the upper end 10 - surface of the distributor to be kept horizontal;
This results in"f CREARtRESIUTY desprofisitdsinrg &2t odertheMsiBBVRY, in such

a type of distri#gggg&ioht is al so necessary to prevent waves from occurring
in the surface of aliquid so as to enable uniformoverflow of, the |iquid,

but 15 it is techni ¢aklky i fdddtmlet tPpé YPO\R sWRYBEtor WK kenprDIMY  Of
- liquid to be distributed is |large and flow velocity is high, it is

difficult to preseite wdnesptovhdeat cur thagno Ashemn@ulidinget hioidhwtildere i s known
t he net hod accordi ng to Japanese Patent Public D sclosure No. 45991/ 1988,
20 whi chSConp??@g?rﬁrlé’v 1BARE HRINIAGY AR andgdeRhine ofhe 1dANE puting -

tube formed in afé&f'ﬁﬁ%’ thie0¥gPer | Sid ioggtﬁe'éﬂp.i dclof QWb 1 {1 URiEBEn.
openi ngs, strike a guide wall and spread as a result. According to this
met hod, however aigensidieyudhibeatyehoCidonerdst the doqarthedebd iheredyt high.

flowing liquid, and hence the method is not applicable to slow fl ow ng
l'i quids. In a distributor of this kind., in order to effect uniform
overflow of a liquid, it is necesséry for the upper end
10  surface of the distributor to be kept horizontal; This.
results in difficulties in its provision in a tower.
Moreover, in-such a type of distributor, it is also
necessary to prevent waves from occurring in the surface of
a liquid so as to enable uniform overflow of the liquid, but
18 it is technically difficult to remove waves. When the amount
of - liquid to be distributed is large gnd flow velocity
is high, it is difficult to prevent waves from occurring.
As another method there is known the method according
to Japanese Patent Public Disclosure No. 45991/1988,
20 which comprises providing openings in the side-wall of
a distributing tube formed in a U-shaped trough, letting
) a liquid flow out from the openings, strike a guide wall
and spread as a result. According to this method, however.
a considerable veloclty :must be imparted to the out-

25 flowing liquid, and hence the method is not applicable to

slow flowlng liqulds.



-4- It has now been found that the uniform5 distribution of aliquid
can be~inproved remarkably by providing a nozzle hole on the upper part of
a distributing tube, fixing a sheet-like material on the surface of the

di stfibuting tube | ower than the nozzle hole, and providing, in the side
part of the distributing tube |located | oyer than 10 t he nozzl e and/ or

t he upper part of the sheet-like material. a surface which is inclined in a
direction crossing with the axis of the distributing tube or which is
horizontal. A first enbodi nent of. the present invention relates to a liquid
distributor to be used in a substance and/or 15 heat exchangi ng tower,

whi ch distributes and supplies a liquid to be treated fromthe upper part
of the inside of the subshg%ce nd/ or. hea

exchangi, tower to the whole
area of said tawer throtighadisw F#EF%%H@sﬁg?HER%%Eh the distributing
tube provided along the lateral axis of 20 . said tower has at |east one
nozzl e hol & prdVisidd P8 ieherufpdil widecamdreebrrrevethaemarkpelydtverial is

fixed on the Suﬁiaﬁ%ﬁfg thog%% rhio_l'igt !)pgtt;teuitaem)g}caa Solft iao?ﬁ[s?m%l)ruéihan sai d

{
nozzle hole in such a manner at 1t conmes ntact w Sutface of

sai d distributiogoé ubrELxiagt ensised t+1l1ke @oreriadXbhi €hé anirrareobst fie
distributing tube and is spaced apart fromthe distributing tube at the
| ower end t her e8fstEIG igge&ube | kevaratbph athhapizage Zhekag anét enesidingwed on

e over end BT ERL' oA sV, L3 2o 5T RLT RALIA B B o
10 the nozzle and/or the upper part of the sheet-like material,
a surface which is inclined in a direction crossing with
the axis of-the distributing tube or which is horizontal.
A first embodiment of the present invention relates
to a liquid distributor to be used in a substance and/or
15 heat exchanging tower, whigh distributes and supplies a
liquid to be treated from the upper part of the inside
of the substance ahd/or heat exchanging.tower to the whole
area of said tower through distributing tubes, in which
the distributing tube provided along the lateral axis of
20 said tower has at least one nozzle.hole provided on the
upper side thereof; a sheet-like material is fixed on the
surface of the distributing tube at a position lowgr than
said nozzle hole in such a manner that it comes into contact
with the surface of said distributing tube. extends in the
25 axis direction of the distributing tube and is spaced apart
from the distributing tube 5t the lower end thereof, sald

sheet-like matecial having zlgzag notches (ormed on the

lower end thereof; nnd the side part of the digteibutlng

tube located iower than the nozzle and/or the uppec pact



-5- of the sheet-like material has a surface which is inclined in a
directiron crossing with the axis of the distributing tube or is horizontal.
A second enbodi nent of the present invention relates 5 toaliquid
distributor to be used in a substance and/or heat exchanging tower, which
di stributes and supplies a liquid to be trgated fromthe upper part of the
i nsi de of the substance and/or heat exchanging tower to .the whole area of
sai d tower through Ellilstsrﬁetm:ﬁlmgetmmwiaﬂnhami @h sir€ad@ whiahi dtsriihotimed t ube
provi ded al ong tge Ia%gr axis of said tower has at |east one nozzl e hole
provided the uppéP &i Y& THPRFross Vst thi ke misr PA) the 4iskEdbypinge
surface of the diggbei OHtiNGdyylenahy @ pPosition lower than said nozzle hole
in such a manner that 1t comes into contact with the 15 surface of said
di stributing tube, extemdseddnd kabadimenti beCthe®prafsenteifvaitidauirengtésibe
and is spaced apart fromthe distributing tube at the | ower end thereof,

sai d sheet- bike WafetiabihAistgiPreer dor i pyehd mieasedstanerednddorhe

| ower end t her eof eav‘\:/hleg:(hhareio I’(])%(grl N9aR o ite %rectl ons 20 in series
or a nunber at a FROEhe rectl o' er Fﬁbr 446 REIaSTRP RSt he
distributing tube 1aradihheosweurartbdoframe%hdl ShpdOYWdritg o ubige |1Qfzalqed | ower
than the nozzle and/or the upper part of the sheet-like material have a
surface which is ¢ﬁld1tien§db$haracejiam@dprdnem @sshalggi/viﬁ to¥sr toheheawib®lef the

di stributing tube. Figs. Iathroedgh 1d sh t he %ld di stri butor
according to the Pres tsPﬁQeﬁ‘?‘i’ thepye Idaflslt§ib““’“g ubes, in which the
10 distributing tube provided along the lateral axis of said

tower ha§ at least one nozzle hole provided the upper side
thereof: a sheet-like material is fixed §n the surface of
the distributing tube at a position lower than said nozzle
hole in such a manner that it comes into contact with the
15 surface of said distributing tube, extends iﬁ the axis
direction of the distributing tube and is spaced apart from
the distributing tube at the lower end thereof, said sheet—.
like material having liquid-ramifying plates formed on the
lower end thereof, which are opened in opposite directions
. 20 in series or a number at a time in tﬁe direqtion crossing
with the axis of the distributing tube: and the siﬁe pa}t
"of the distributing tube locatéd lower than the nozzle
and/or the upper part of the sheet-like material have
a surface which is inclined in a direction crossing with

235:  the axis of the distributing tube.

Figs. la through 1d . show: the liquid
distributor according to the present invention; Fig. la is

A perspective view of the liquid distributor according to



a perspective view of the liquid distributor according to t he present
inventidn; Fig. Ibis an enlarged view o0f the distributing tube in the
I|qU|d dlstrlbutor according to the-present invention; Figs. 1c and |d are
cross-sectional views of the distributing-6ubes of two enbodlnent of the 5
liquid dlstrlbutor accordlgg to the present invention;

cross-secti onal *DfeRFgferh qYﬁﬁﬁ%ﬁﬂdlﬁéﬁ -t 4Pels i ?ﬁﬁ%FEQHx¥%%%j°Fhéhe
distributing tu accordjng to referahl e
enbodi ment of t g§5%22%gf %nven j%h% RH dha%qEots Lp&k053§%é%r%ﬂ%%gﬁhtlve
view of the d'SkhbeEngnﬁuﬁﬁ%éﬁkféﬁa|ﬁﬁ¥§ d Q'§B&'P&t§¥ea&£6§éﬂéghéf%na1

anot her enbodi rent of the present invention; Fig. IS a perspective view

of the distributiiegst beths ﬁh@tﬂ'1&Lﬂ1d1gdlt&hlélsbtjl’0twac@r@l§&ﬂﬂﬂeﬁ@ gotdRy
enbodi nent of 15 the present invention; Fig. 5 is a perspective view of

the distriguti ng itquwid dnSthEbuth|abcbmﬂﬂngbubomhacpoedemg 1 ov amiok drey
enbodi nent of the present invention; Fig. 6 is a perspective view of the
distributing tube 20 Fiin ?hésl%q%??ﬁ%h%ﬂQﬁM&m@érVaéHoPﬁlﬁ@ettp%ﬂkﬁ¢ﬁ#ﬂal

enbodi nent of t nt |nvent erspectjve V|em10f f he
di stributing tugté“qp tscﬁ‘t? P4l §u Fs??ﬁfbﬂ}eordiascFEgrb&tﬁQ 5uBRdt R r tRAbbieht
of the present a i CLEV i ew of
the distributi ng&tsel{)pm?lr%otrhg@ﬁggﬁliﬁgd?ostarLipbrué{: egfaé’?go?a‘?ﬁé?@éggn% hepe
enbodi nent of  present invention;

10 Fig. 3 is a perspective view of the distributing tube

in the liquid distributor according to another embodiment of

the present invention;
Fig. 4 is a perspective view of the distributing tube
in the liquid distributor according to another embodiment of

15 the present invention;
Fig. 5 is a perspective view of the distributing tube

in the liquid distributor according to énother embodiment of

the present inventilon;

Fig. 6 is a perspective view of the distributing tube
20 in the liquid distributor according to another embodiment of
the present invention; -

Fig. 7 is a perspective view of the distributing tube
in the liquid distributor according to another embodiment of
the pregent invention: and _

25 Fig. 8 {s a perspective view of the distributing tube

in the liquid distrlibutor according to another embodiment of

the present Lnvention.



t he present invention. -7- Hereunder, the present invention wll be
described referring to Exanples. Figs. la through 1d show an enbodi nent of
the liquid 5 . distributor of the present invention. The liquid

di stributor according to one enbodi rent of the present invention is
conposed of a longitudinal tube (1) to be-provided in parallel to the

| ongi tudinal axis of the tower, a main tube (2) to be provided in parallel

to the 10 | ateral axis of the tower, and distributing tubes (3) branched
fromthe main tube. No

| e hgles é4 are Frovided on the qﬁﬁer part of the
distributing tube (3) & EBPFBhal “HhPELFErS. Lofed ShQRbEI biP n6ESCERBfes may
vary. Along the sdflg-Qfngt B8 &Ramp1dd Stributing tube lower than the nozzle
hol es, a sheet-like material (5) Is attached extending along the axis of

the distributing tube. FHarse, 1at theouwl 1dl ¥AY® £h NAGRIAIAEN I Ui theneiuie
fix the sheet-like material (5) on the part of the distributing tube |ower
than the nogzl e AbsERibYtRr 2F thespregent| tavemtigrn.al (5) may be fixed on a

part of the distrfbuti_ tﬂﬁ? 30 e the nozzle hqles and hung do over
each side of. the dlstrrﬁhﬁl @”3 bé}sﬁﬁéiﬁﬁBFeéc%?%'Hﬁ%ﬁﬁH°Pﬁ %ﬁﬁ?%&hﬁﬂﬁ 8F to
correspond w th BeZZpee SON €SinvER® 1bRAVES &ﬁ\gp%d?%@ & NeRlgikL En P QIR (165)
does not 25 come 1nto contact with the distributing tube and is spaced
apart fromit. Ito hddptovidednin perbdber tondnef Lohei widelhl axis of the

tower, a main tube (2) to be provided in parallel to the

10 ‘ lateral axis of the tower, and distributing fubes 3)

branched from the main tube.

Nozzle holes (4) are provided on the upper part of
the distributing tube (3) at.optionél intervals. The number
of.nozzle holes may vary. Along the side of the

15 distributing tube lower than the nozzle holes, a sheet-like
material (S5) is attached extending aloné the axis of the
distFibuting tube. Here, it is not alw;ys a necessary
reéuirement to fix the sheet-like material (5) on the part
of the distributing tube lower than tﬁe nozzle holes: the

20 sheet-like material (5) may be fixed on a part of the
distributing tube above the nozzle holes and hung down over
each side of the distributing tube, and holes are opened in
the materiﬁl.to correspond with nozzle holes. |

The lower end of the sheet-like material (5) does not

2% come into contact with the ALStributing tube and is spaced

apart from {t. In addition. on the lower end of the sheet-

llke materlal (5), notches (8) are provided.



|i ke material (5), notches (8) are provided. -8 - Projections and
depressrons (6) acting as a neans for di.ffusing liquid nay be forned on the
surfa_ce of the sheet-like material (see Fig. 3). Alternatively, the sheet-
li ke material may have many hol es (7) provgded together with 5 or in
place of the projections and depressions (6) acting as a neans for

diffusing liquid (see E'rQJeé):ion‘x:é”érﬁ?rdep'rteskioﬂéef@f3&’&@1&0 aldf QVanGném

oxi de layer on the surface of the sheet-like material and/or the

di stributing tubbyiffisdati Dgqhhe mwmt efel Zorin@daoni thié cswadiatet b€atrent and
10 the like, or subject it to satin finishing or provide fine flaws-
therein, to thersi‘tqpﬁ-ri;idm/ela\mriabi ($ee Rilgor 80f. bpltéenatingld.. Ehel shaehg
the flow of the liquid, the liquid to be distributed flows fromthe

| ongi t udi nal t ubelKe materied Bay hamuwﬁqulﬁz) (ahdpr%"’c%h W@ﬁéd“’#%m
the main tube (2 |nto di stributing tubes. bran hed 1jiguid.f.lows
out fromthe noz2ie rhcﬁle ce( z?)f lé%’ ﬁ'éoﬁ?%tflr utainﬁlg eﬁﬁgs%]s s qusg Ia'ct &

havi ng -f | owed Ouisfé‘ldxéargo%"i‘a'aqlf¥u§9ﬁéaflid]ﬁd)v(%reet b@gsuaiacegmcﬁ&e lil%per
part of the distributing tube. he distributing tube is

preferably corrposedpﬂéferafbmmctoplppemaedam I’biihié 1eF2e bhethacsurfaddh@fupper
part of the pipe has a surface inclined along the vertical line. As a

result, the |iquitbehakeet-¥ikevod tegtialr andldre mzdiéthrébé!iiMi b arty
provi ded on the upper gart of the tube diffuses in 25 a lateral
direction as it FHPISCHIMAVERGIMAtETdAY FRe? st Fri% acid tréathent ‘and

10 the like, or subject it to satin finishing or provide fine
flaws therein, to thereby improve wettability thereof by
the liquid. |

Explaining the flow of the liquid, the liquid to
be distributed flows from the longitudinal tube (1) to the

15 main tube (2) and i§ then branched from the main tube (2)
into distributing tﬁbes (3). The branchéd liquid flows out
-from the nozzle holes (4) of the distributing tube (3).- The
liquid having flowed out falls downwardly spfeading over the
surface of the_upper part of the distributing tube.

20 The.distributing tube is preferably éomposed of a
round pipe, and in this case the face of the upper part of
the pipe has a surface inclined along the vertical line. As
a result, the liquid ‘having flowed out from the nozzle holes.
which are provided on the upper part of the tube diffuses in

- 25 a lateral direction as it falls downwardly along the surface

of the plipe.



of the pipe. The reason is as follows. Wen the liquidis flowed
downwardly fromthe point on the upper part of the plate standing
vertically, it flows in a straight line and thus tends not to diffuse on
the plate. However, when the above 5 opergtion is carried out on an

i nclined plate, t he liquid easily diffuses in a |ateral direction, and in

an extrere case when thavel gébdohakbsayPesy o9l | 2kl il Alduid (& frusRs
in all lateral directions. Therefore, as the position of the nozzle hole is

10 near the ta@wiwardd yditsom ktiki pgihtben the upseé i npdd ©roOftH§ 15l ace
of the tube in the position becones |arger, which is advantageous for the
di f fusi on of the dtapdihe Aecdddiaddly, Lict flewpr BhieaabteatghprioMieearndiechus
nozzle hole at the top of the pipe. Besides, the diffusion of the 15

liquid can be furteids fxdelter dildduse 05i theartgtar e Bopeves. tWen the above

distributing tube with the u Eg per surface thereof being horizontal. In the
present inventi oer‘?’iatiJsonar?' Lagtiiied) ondqanr BRehRcihBed R It d@%alrltq"dfd

t he di st but t | t.ed Ll | t

(e 015t DULI R0 Jubes 20 cal G20 3,031 oL ouE" e 1105 norl e
I d d h

el ned 1 2. TEELL UL O N i 19 26500k b dbSLAL LAY ipe o

side part of the gﬁffuségsgﬁlgyﬂ|kagggyadlqg@qungomer t han the nozzle
and/ or the upper part of the sheet-like material have a surface which

Therefore, as the position of the nozzle hole is
10 near the top of the distributing tube, the inclination of
the surface of the tube in the position becomes larger,
which is advantageous for the diffusion of the liquid.
Accordingly, it is preferable to provide the nozzle
hole at the top of the pipe. Besides, the diffusion of the
15 liquid can be further accelerated by using a square pipe as
the distributing tube with the upper surface thereof being
horizontal. ' |
In the present invention, it is an essential
requirement that "the side part of the distributing tube
20 located at a position lower than the nozzle and/or the
upper part of the sheet-like material have a surface which
is inclined in a direction crossing with the axis of the
distributing tube or is horizontal"”. Here, an embodiment
satisfying the requirement that "the side part of the
25 distributing tube located lower than the nozzle and(or the
upper part of the sheet-llke material have a surface which
s Inclined in a dlrection crossing wlth the axis of the
. dlstrlbutlnﬁ tube or ls horlzontal” includes the above-

ménc[oned‘embodlment. namely., an embodiment {n which the



isinclined in a direction crossing weth the axis of the distributing tube
or is horizontal" includes the above- nentioned enbodi ment nanely, an
enbodi ment in which the -10- side of the distributing tube |ocated | ower
than the nozzle in inclined as in such a case that a nozzle hole is opened
on the top of a round pipe or the like (Figﬂﬂrc). as well as an enbodi nent

as shown in Fi 1d n whj ch the side of the sh et-I )
mat eri al Iocatgd I?ﬁ&ﬁ'°€h5ﬂet?ﬁ§ﬁiﬁﬁgegnﬁof%9?s}ocﬁéFFn F'¢h bﬁt??ﬁ?le

crossing with the fH“ﬁ%CQEnEHeaQ'fH'Eugﬂthngaéé”¥%aQr hQBk%f@“ﬁﬂle ikf ohBh 84
requirenent is satisfied, the above-nentioned effects can be obtai ned and

the diffusion of tde tihd?]ltlod o & doaindr plipéOor thl nekki ORigs BOGelaer abed.
When the dianeter of the nozzle is small and the head of the liquidis

hi gh, a flow vel oc#$ yalbfe"tbﬁéi!l?m'ﬂiacﬁ is&e¥Resn Hf kg, 1ehi dR Hﬁ%%d’d@euwer
sprinkling of the Ljquid. t outside of t pper. pa t.he

di stributing Pube;® ié% St q% @ﬁ S g e tfrpglt%JJ te@ ﬁgw?B Vet a
cover (10) at the pLage. qmgsaagiﬁ@ﬁmzahe h@hee&ﬂ)onw/@rebsmyeﬁsmt e

nozzle hole (see Fig. 5). The liquid flomnng out of the nozzle hole is

supplied onto the aktstef ithe déterilltiongt entedonllong Zomeadi deIDftAE  t he
distributing tube | ower than the nozzle hole. Wen the surface of the

sheet -1 i ke naterlaFeHHEF%Rﬁﬂ$ aspﬁPF1$?ﬁﬁq'néﬂetbb%YWéﬁﬁqﬁiﬁpeﬂl?%%ﬁ??ﬁwcaPhe
di ffusion of the I

gtalne %Hekhgc& %éﬂéﬁ %dothﬁ% 1fHHf3 EH“E fﬁéééﬁied in
a lateral

10 . direction is accelerated.

When the diameter of the nozzle is small and the
head of the liquid is high. a flow velocity of the ‘liquid
becomes high, which may cause sprinkling of the liquid to
the outside of the upper part of the distributing tube;

15 in such a case, it is preferable to provide a cover (10)
at fhe place opposing. the nozzle hole (4) which covers the
nozzle hole (see Fig. 5).

The liquid flowing out of the nozzle hole is suppliea

onto the sheet-like material extended along the side of

20 the distributing tube lower than the nozzle hole. When the
surface of the sheet-like material includes a part inclined
to é vertical direction, the diffusion of the liquid is
further accelerated. The liquid thus diffused in a lateral
direction falls on the packiné from the lower end of the

25 sheet-like materijal.

It is preferable to provide the sheet-like material
(5) on both sides of the distributing tube. By doing so.
the liqﬁid having flowed from the nozzle hole provided on

the upper part of the distributing tube can be diffused



direction falls on the packing fromthe | ower end of the 25 sheet-1i ke
material. It is preferable to provide the sheet-like material (5) on both
sides of the distributing tube. By doing so. the liquid having flowed from
t he mozzl e hole provided on the upper part_lof___the di stributing tube can be
di f f used whil e being divided into both sides. It is preferable also from

this point of viawikhdeihbeanozdbe 9té t's&t,rgra\def&d, g7 ti@egtgggfgggwe

distributing tube in practice. The sheet-like material to on the
side part of 5 alsoh€rdmsthibupbngttobeviay it Whd inld#z@ Byvienes
sheet-1ike material hung on the tube at the top thereof and pendant to ‘both
sides of the tulprovidedwonsitaet tbpkef ntherdbdtsr iyt e ftubed iangraeteéaeh
side of the distributing tube. On the surface of the sheet-like material,
neans (6): 10 Theoshgieft-ddkagmekertaljute be fixedregn WheprsdviededrtFiod. 3) .
The means for diffusjng the |iquid may be constructed by providing )

proj ecti on§ and Wdp rdhatine; fubeupagche otonsiel WHead by laeemsheritall ikei g.
4), by opening a ur.al.i of holes on the surface of the sheet-Ilike

it ertal(F oyttt Wik oR7cR Bine Re the ok TR A pondgpt
form ng channel f t heef-l] ke i al addi.t i on,
the nmeans for dif lr})sélﬂr%g %ﬁaﬁgug engyﬁ/b%é. §%n{§‘tb(r§u% edgb%/ﬁ%eaﬁl‘%annczftric{r?glst he
sheet-1ike materga) e tf @ d @hel dkeadbedd 3k He BYst-ORMiRYCHLRY t he

sheet-1i ke 20 material itself as a net. The liquid flow ng down the
surface of the sheet- On the surface of the sheet-like material, means.(s):
- 10 for diffusing the liquid may be provided (Fig. 3).
The means for diffusing the liquid may be constructed by
providing projections and depressions on the surface of
the sheet-like material (Fig. 4), by opening a plurality
of holes on the surface of the sheet-like material (Fig. 4),
15 by corrugating the sheet-like material or by forming
channels on the surface of the sheet—lige.material. In
addition, thé means.for diffusing the liéuid may be
constructed by laminating the sheet-like material with
a net-like material or by constructing the sheet-like
20 material itself as a net.
The liquid flowing down the surface of the sheet-
like material reaches the zigzag notches (8) provided on
ﬁhe lower end of the sﬁeet—like material and falls down upon
the packing from the crests of the notches towards the lower
25 side. By it, the position from which the lf{quid falls down
can be kept constant and thereby uniform distribution of the

llquid can be effected.



| i ke material reaches the zigzag notches (8) provided on the | ower end of
the sheet-like material and falls down upon the packing fromthe crests of

the notches towards the lower 25 . side. By it, the position fromwhich
the I'iquid falls down can be kept constant -ared thereby uniformdistribution
of the liquid can be ‘effected. -12- The points of the zigzag notches may

be round or sharp. Alterihs ipedngs af pthe czidde® opotsheskmay ke npaund r may
be provided on the | ower end of the_ sheet-|ike nmaterial intervals. 5

In the case that AP zi YA MEELKELY ard Biithsd 16 Pﬁesltg%\ﬁl U el
AR . Tl o fid 0T 1
sheet-11xe mat er'ﬁﬁgﬁe ﬂg;gé’\?rdﬁ@%ﬂ Egg 0P Leenoc{p df'&nle gi‘{"tegg-ih?é“rgat'

S .
| arge, the liquid onl'y " from ol'nts o & ot ches P!
al so fromthe cragksiRtetvgryotches, and as a result, the liquid runs 10

down formng a liquid film In addition, where the liquid is of strong

surface tensgon, a |iquilnfthendasel ahaRdoAly 1 Bg¢dae duwdear arenfoimad case,

the filmis not a uniformfilmand the downflow ng |liquid converges in

several spots. Acébedlayer cenheofciidnegebern-1hee ampligniadf ashabprew, when

t he spots where tgg“ | i qui d copverges are npved, . As a resul ositions
egef

fromwhi ch the |idqt*d2PaPRE dbwibard FdPgedlabhd cbs i 2akfde bie b 81 S o
Uiewpol it of the WAORELCbEES LRl A CLAIRER! bt dl AOAASGouRE e
sheet-1i ke materi ahemyasf o detle ti tQIHREN andShd€a réBult, the liquid runs
10 down forming.a liquid film. In addition, where the
liquid is of strong surface tension, a liquid film is formed
similarly. However, in this case, the film is not a uniform
film and the downfidxkiﬁ'gz-.liquid converges in.sevéral
spots. According to the changes in the amount of thg flow,
15 the spots where the liquid converges are moved. As a
result, the positions from which the liduid falls down
are varied, which is undesirable from the viewpoint of.the
uniform distribution of the liquid. In'order to prevent
such a disadvantage, the zigzag notches on the lower end of
20 the sheet-like material may be folded to either side. By
doing so, it is difficult for.a liquid film to be formed.
Further, in other more improved embodiments of
the present invention, in order to dissolve the above
disadvantage, liquid-ramifying plates (9) are provided
25 in series on the.lower end of the sheet-like material (5)

and these plates are folded ln opposite directions (Fig. 7);j

- that is, extended to either side of theplane of the sheet.



doing so, it is difficult for aliquid filmto be forned. Further, in other
nore i nproved enbodi nents of the present invention, in order to dissolve

t he above di sadvantage, liquid-ramfying plates (9) are provided 25 in
series on the lower end of the sheet-like material (5) and these plates are
folded in opposite directions (Fig. 7) that is, extended to either side of
t hepl ane of the sheet. -13- As a result3tdhe liquid running fromthe

upper part down the surface eleihe sheel thLkP dmherkak . dealched b

ram fying plates, there ornation 0 iqui mis i nhtbi t6d and

the liquid'falls gewn gheOBukhgcd id¥ The sRieaCike alikbyid0 I Ar8ncn&esi des,’
by providing these liquid-ramfying plates on the |lower end of the -

sheet-1i ke materiby, ranifiydoenpbapossitbleceby thetfivirmatéon hef la qundidr oadl y

in the region surrounded b¥‘ the points of the |iqguid-ram L%/i ng pl ates,
whereas the Iiqui 8148 4 JoPiBhfed ang they dhautd fadilgngoyme 15dPeehtP of t he

sheet-11i ke teri whgh 1 Lyl p r Vi aeaAS A
resul t, fur?ﬁer d?kfused %ﬁg?%&ﬁg}t J%/)An{ég'f F%?ﬁ?%uiebfggﬁpgglrl‘e%jﬁtggtsgd. Her e,
it is preferable thatid+fhiidyia pyatds RDnakBE Béwerdlendedsr athdr<dRRE-1ike

intervals. If adjacent |iquid- 15 ram fying plates are positioned cl ose
to each:other, thaaterbati ot decanes qeashibillente ehbistitibusasthe ldaeud bet ween

adj acent ram fyi n% %I gies ev«;{za vvkéenot he‘ise_opl %t §s ar&be\?peqreld, (\)/'\hi chis

undesi rabl e for tRECAPSY r PR &1 O nEUTHYRAGE Wbr Bt 8P It ®of t he

|iqUiQ'ranifying ﬁh@h@dnﬁﬁhifying plates, whereas the liquid is distributed

' 10 linearly along the lower ehd of the sheet-like material

when such ramifying plates.are not provided. As a result,

further diffused distribution of the liquid can be effected.

Here, it is preferable that liquidframifying plates
are placed at proper intervals. If édjacent liquid-

15 ramifying plates are positioned closé_tq each other, the
formation of a liquid film tends to easily océur bgtﬁeen
adjacent ramifying plates even when thése plateé are opened,’
which is undes;rable for the distribution of the liquid.

Moreover, the end of the liquid-ramifying p;ate may

20 be fine. Adopting such a construction, the liquid is caused
to fall continuously_even when the amount of the flowing
liquid is small. .

) It is preferable to enlarge the opening angle of
the liquid-ramifying plate as the amount of the liquid to

25 be distributed increases. This Is because if the opening
angle of the liquid-ramifying plate Is small, a liquid fllm
Is easlly formed. 1In practice, a preferable opening angle

ls of the order of 60 to 120°.



20 be fine. Adopting such a construction, the liquid is caused to fal

conti nuously even when the anount of the flowing liquidis small. It is
preferable to enlarge the opening angle of the liquid-ramfying plate as
the amount of the liquid to 25 be distributed increases. This is
because if the opening angle of the liquid-ramfying plate is small, a
liquid filmis easily formed. In practice,_gypreferable opening angle is of
the order of 60 to 120[err]. -14- The liquid-ram fying plates may be

opened in the opposite The eciquidsrani$eih@SpHteds MaFO®e abenedi e gHe t he
directions crossing with the axis of the distributing tube. The point of
the |iquid-ranif pPRESpLat el rmationsr dondevtes or amamper pf adtime oln thee
opened liquid guide plate may be crogked or flexed downwardly. Liquid guide
channel s may be A3rRE§LORSt %ﬁﬁ@ﬁé@étﬁftPﬁea¥¥?uﬁ?ﬁ?@%ﬁdﬂﬁFﬁébbF5?%.?Ube-
Further, a hole with pt ko [ 1 i t
quuid-ranifying.peafggﬁg bt %ﬁ%t#%gqiﬁg§¥5?§5§§$yé#E?%ﬁ%%?é%§a§°B%dd%ﬂposed

of a net-like matgfairdl.. kR 248itid, dhkeobkfrady{qwid YduidiePbahee MYy DSe
conposed of a stick-like material or a needle-like nmaterial. Moreover,

i nstead of the |icuickedaotf §lexedl|ddvasvarddwdant conponents may be provi ded
in series on the |ower 15 end of the sheet-like material with bein
opened to opposite direddia¥hs swbiechommeds mayebal foymed iy fihegsuefagtel y.

The sane effects g? gggﬂf.one aboy;; §§1p e obtaka

iquid-ram ate. gghgy. a hole with an

optioﬁal.size may be provided on the liquid-ramifying plate
10 or.the_liquid—ramifying plate may be composed of a net-like
material. In addition, the liquid-ramifying plate may be
composed of a stick-like material or a needle-like material.
Moreover, instead of the liquid-ramifying plates,
pendant components may be provided in series on the lower
15 end of the sheet-like material with- being opened to opposite
directions one by one or several by sevéral alternately.
The same effects as mentioned above can be 6btained by
.adopting such a constitution.
In.conventional distributors of this kind, tﬁe
20 interval between the distributing tubes is of the order -
of 10 cm and the interval between the nozzle holes is of
the order of 10 ecm. Therefore, the liquid has fallen on
one spot per about 100 cm?2.
According to the present invention, even i{f thé
25 interval between the disfrlbutlng‘tubes and that between
the nozzle holes‘is the same as those of the conventional
apparatus, the number of polnts which the llquld falls onto

may be increased. Further, a remarkably lérge dlistributfion



adopting such a constitution. In conventional distributors of this kind,
the 20 - interval between the distributi-ng tubes is of the order of 10 cm
and the interval between the nozzle holes is of the order of 10 cm
Therefore, the liquid has fallen on one spatjguer about 100 cn®. According
to the present invention even if the 25 I nterval between the

di stributing tubeanabd &haécbed vieerbidire 1%z [thehqligm 1idS toh8o2aME 1 A8 thﬁ %e
of the conventional apparatus, the nunber of points which the I|qU|d 't
onto may be I ncrdassdibukdnghtubea remarkably |arge distribution can be
effected by branching the I|gU|d to both sides of the distributing tube. In
addi tion, as described &Bo%8¢ iFhOQ-cﬁﬁviﬁﬁqnﬁhﬁd(ﬁhﬂWﬂ.bdmo@ iconwhnthongr 7| €
hol es are provid art_ of the dlstrlbutln tube, uniform

di stribution of ﬁﬁé F?ﬁit}%afc Hl?ﬂhh%le 2§ s v?r’Fér POV defoont the Léweer
liquid is spall. reas.i.n h but of t r esgnt |nv tion_in
mh?ch nozzl & hol & gqgrgéngV|g gt %ﬁ@%g ékﬁep ()rq ShEdeH BﬁPiﬁ§ thee,
al nost the sane pr r ap,b Jded at hol &s fromthe head
in the Iongltudl%gﬁuggbgggiung?gtg?n?%9@5€% dr g %ﬁ¥ PRt ube to be nearly

hori zontal, and tdfergley 1yaufiar Fsdsghii butieg: & ﬂe ﬁ?&%ﬂﬁ%ﬂ%&vs@ the
wher e the anount of the liquid is snal

descri bed above, liduselmmlilrﬁedrt:abhl bt which mdslfzm as@ms IM@UMdWYon
acconplish a uniformfl ow anount
the upper part of the distributing tube. almost the same
10 pressure can be obtained at any holes from the head in the
longitudinal tube by maintaining the distributing tube to

be nearly horizontal, and thereby uniform distribution can

be accomplished even where the amount of the liquid
is small.
15 As described above, the liquid distributor'of the

present invention may accomplish a uniform flow amount
of the liquid from plural nozzle holeé by ldcating the
nozzle holes on the upper part of the distributing tube,
and improve the distribution effects of the liquid and
20 thereby accomplish uniform distribution of the liquid by
providing an inclined surface on which the liquid runs down
and providing zigzag notches on the léwer end of the sheet-
like material.
In the liquid distributor according to the present
25 inventlon.'a plurality of distrlbuting tubes (3) . are
connected to the maln tube (2); in order that almost
the same amount of the liquid ls flowed to each ol the
dlstributing tube connected to thé part of the mqln tube

near the -longlitudinal tube (L) and that fac (rom the



of the liquid fromplural nozzle holes by locating the nozzle holes on the
upper part of the distributing tube, and'inprove the distribution effects
of the liquid and 20 t hereby acconplish uniformdistribution of the

i qutd by providing an inclined surface on_wgLch the liquid runs down and
provi di ng zigzag notches on the lower end of the sheet- like material. In
the liquid distriongbrudbnol divbg t(a)thatpresererdbablei BNEOL R, 13
plurality of distributing tubes (3) are connected to the main tube %%5; in
order that al nos®ftHee didin sihienti softapleeeldi @si shownf LowBilgt 02 eqghs@ép t he
di stributing tube connected to the part of the main tube near the .

| ongi tudi nal tub® P& ehdthdatthedipmehernet theiparitondi theimaint tinse (1),

it is preferable he,.insjde of the main tube_ is tapered as shown in
Fig. 2 in such aférrg%%‘tr’mt%‘é? S’t%bgigﬁ“élﬁr&aér t9pet 4& pareest tha Harh nede far

fromthe | ongituginal be, 1 s, r t hat near fromghe.

| ongi tudi na tugg#&ﬁlEﬁgwgﬁﬁékéf§£§?1r3%§%s t 0%a " dPst Pb&??igr? BES cbhinect ed
to the part of thediatPibyd I itudinakh t (X, d (3b)
refers to a distributinb ?u%gg?%ﬁﬁ%2$gﬁgggkﬁhgopgbf g??fhé%ngﬁ% T%b% far
fromthe | ongitutiuvel nésbetid)lodgl fudinad 2u®elQ1), @anut (8d)hpbes (4, The

si ze, the shape and the arrangenent of the nozzle holes are free.
Her eunder, vari otsdéaboibweings wfbd kemreesed to the part of the main
tube far from the longitudinal tube (1). In Fig. 2 are

10 omitted hdéles (4).

The size, the shape and the arrangement of the nozzle
holes are free!

Hereunder, various embodiments of the present
invention will be described, reférring to drawings.

15 In the liquid distributor of the present invention,
projections and depressions (8) which aét as means for
diffusing the liquid may be provided on the surface of
the sheet-like material, as shown in Fig. 3.

In addition, as shown in Fig. 4, a plurality of

20 holes (7) whiéh.act as means for diffusing the liquid may
be p;ovided on -the sheet-like material.

In addition, as shown in Fig. S5, a cover (10) may
be fixeq on the spot opposing the nozzle hole to prevent
the liquid flowing out from the nozzle héle from being

.25 sprinkled to the outside.

In the llquid dlstributor of the present invention,

the distrlbuting tube may be composed of a trigonal or

polygonal pipe, as shown In Flg. 6.



invention will be described, referring to drawi ngs. 15 In the
liquid, distributor of the present invention, projections and depressions
(6) which act as nmeans for diffusing the liquid may be provided on the
surface of the sheet-like material, as showi®tnh Fig. 3. In addition, as
shown in Fig. 4, a pIuralltg of 20 hol es é?) whi ch act. as neans for
diffusing the liquid mayF®e YMMQﬁeéhSH“th@ H%ef7llq&9“ﬁ&téPPéFy1?ﬁ Plates

addi tion, as shomqg) "

opposi ng the nozzl'@ hoggg?% %ﬁ é%ﬁ%qga%%? ng &t FSﬁ?pg%k%ozzle
hol'e from being 2%, ¢er3Rll Nkbgd fﬁ}& 2 Bl 2) e I ide nia!qu o offlibal byt of

of the present invention. the di's utlng conposed o
trigonal or pol ygoppbspiteedifsc 61eWd 1im skirflesbor a mumberWd Bekimas shown

in Fig. 7, liquid-ramfying plates (9) may be provided on the | ower end of
the sheet-like material . Mbneoverui s rsvinyiingFpgat &s m&nndmx goepedenns (12)
opposite directions in series or a nunber at a tine. Mor'eover,

as shown in Fig. SnaYpéWdzRﬁPVééﬁﬁoﬂ%nﬂse (1PZ’Frnﬁ9db‘épr}é)‘?/|%‘Eﬁftoriritkﬁemfiﬁﬂé?al

end of the sheet- ke material . The pendant co onents_nma ned in
opposite directio he pehgants cgpranf, ﬁﬁ%@P’ QB H i&c%# SIt%Malrﬁgtlons

di stributing tube pf ééFidE“%%thnﬁﬂbe dvetiip@n, a liquid can be uniformy
distributed to a packing nounted in the inside of a substance and/or heat
According to the distributing tube of the present
10 invention, a liquid can be uniformly distributed to a

packing mounted in the inside of a substance and/or heat

exchanging tower.

15

20



exchangi ng tower. 15 20 CLAI M5: 1. A liquid distributor to be used
i n a mass transfer and/ or heat exchangi ng tower, which distributes and
supplies a liquid to be treated fromthe upper part of the inside 5 of
the tower to the whole area of said tower through distributing tubes, said
di stributor having a distributing tube provided alo “ﬁ“l‘ﬂ“mu l‘ﬂs of
said tower which has at |east one nozzle hoiﬁ_ provi E‘m isi de
thereof; a sheet-like material is fixed on the 10 *sut f ace"of "t he

di stributing tubecetmMs: position | ower than said nozzle hole in such a
manner that it comes into contact wth the surface of said distributing
tube, "extends in the axi® diduddt fbRtHFPULE GPsP?ivind Af 2 BT Aradsfer spaced
apart fromthe distrihuty t | ower t her. [ 5
sheet-1i'ke materi Z“’] d ggiﬂﬁ%&zieétz&gag jo%%ﬁteoswe or H‘gg&bn(ht%ﬁg%%ﬁgg %‘ndé SURRA&SE
and the side part Ofiijhligadistyd R¥ehBsd tlim tBeahpsled PaeR blraené g ezl e
and/ or the upper part of the sheet-like material has a surface which is
inclined in & direxdfithe €1o0&SiksIGhevivhbld Areaanf SaDf tbdee chrstgh Biktie g ey

tube or is horizontal. 2. Aliquid distributor to be used in a mats
transfer and/or h&desesekhatftniPutendeyinghs GhsHilBeiing fuks Pariddedippingethey

400 o be U ol L1 o Lp MBPEL DAL OLA IS L1sldsOf (he tover Lo the

npzzle hole provided on-thé

upper side the}eof: a sheet-like material is fixed on the
10 surface of the distributing tube at a position lower than
said nozzle hole in such a manner that it comes into contact
with the surface of said distributing tube, extends in the
axis direction of the distributing tube and is spaced apart
from the distributing tube at the lower end thereof, said
15 sheet-like material having zigzag notches formed on the
lower end thereof; and the -side part of the distributing
'tube loéated lower than the nozzle and/or the upper part
of the sheet-like material has a surface which is inclined
in a direction crossing with the axls of the distributing
20 tube or 1is hofizontal. -
2. A liquid distributor to be used in a mass transfer
and/or heat exchanging tower, which distributes and supplies
a liquid to be treated from the upper part of the insidg
of the tower to the whole area of said tower through distributing
25 tubes, said distributQr having
a distributing tube provided along the lateral axis of

sald tower which has at least one nozzle hole provided on the
upper slde thereof; a sheet-like materlal ls flxed on the

surface of the dlstributing tube at a posltilon Lower than



25 tubes, said distributor having a distributing m provr ded_al ong
€

the lateral axis of said tower which has at | east one ﬂ/’# rowded
on the upper side thereof: a sheet-like material is fix e of

the distributing tube at a position |ower t?gn -19- sald ﬁozz
such a manner that it cones into contact w the surface of sai d

di stributing tubesaiextr¥s e RotBeiaxdctdial RehiOP &fad *lec dombsi PAtd %,{*&%
and is spaced apart fromthe distributing tube at the | ower end there

said 5 sheet - |YK& nniteemtalfahavoﬁngi:dqmlud!crauufymgﬂgtqﬂeat exténdsreth oghd he.
| ower end thereof, which are opened in opposite directions in series or a

nunber at a time $HS HETEGHON 6f EPBS@I%‘W‘FHHE heulgjandfist gpaced apart

di stributing tube; o) tributin Ioc d at
a position %0 %ﬂp/e(rjﬂi{gdni%t ngﬁg;[é eéuand & tﬁﬁeiﬂ‘ﬁ%‘ér&b&a%‘%?ofhe Lhtet -
l'i ke materiak havghée 641 f1aC GnattdirGR ﬁaq,m:gl Ilq%qihﬂrgingf§ﬁ%lpqth§O§§hﬁlgdWI th

the axis of the distributing tube. 3. 't qui d di st utor to be used

in a nmass transf epnablé OIOWmtemb(cthangoﬂg whiwar arehopéneld sitn idppbestand
supplies 15 - a liquid to be treated fromthe upper part of the inside of
t he directions in series or atqymgertgttﬁetwwg|@1éw@adéregguqh

tower through di sggb?;ﬁlhg%{%et%es%lx1s ;t{tifbt t ar h&ﬁ#tﬁg h%‘g’ i stri

tube provided al ong ateral axic& 8f° t & a§ one

nozzl e hol e provi dedeOpatbeot PO dAQcribst dfy thiBeeql: 18c5h68ta é'aksogﬁt%ha'
Is fixed on the surface of the distributing tube lower than said nozzle

hole in 10 lower than the nozzle and/or the upper part of the sheet-
like material have a surface which is inclined in a
difection crossing with the axis of the distributing'tube.
3. A liquid distributor to be used in a mass transfer
and/or heat exchanging tower, which distributes and supplies
15 a liquid to be treated from the upper part of the inside

Qf.the tower to the whole

area of said tower through distribﬁting tubes. said distributor
having a distributing tube provided along the lateral axis of said )
tower which has at least one nozzle hoie provided on.the upéer

20 side thereof; a sheet-iike material is fixed on the surface
of the distributing tube lower than said nozzle hole in
such a manner that it comes into contact with the surface
of said distributing tube, extendé in the axis direction
of the distributing tube and is spaced apart from the

25 distributing tube at the lowér end thereof, said sheet-
like material having pendant components formed on the lower
end in series, which are opened in opposite directions in
scries or a number at a time in the dircction crossing with

the axis of the distributing tube:; and the side part of the



such a manner that it conmes into contact with the surfa i :
distributing tube, extends in the axis direction of thech“m‘jn"jﬂutlH“{e
and is spaced apart fromthe 25 |, distributing tube at tdle¢ M *
thereof, said sheet- |ike material having pgndant conponents formed on the
| ower end in series, which are opened in opposite directions in scries or a

nunber at a timdikmribatdhgechbonlecossd Ngpwirt htHdie thd modzllehand/or the
distributing tube: and the side part of the -20- distributing tube

| ocated | ower thaperheandzefethadsbeethkikppmateaidl dfatehar shodtade wbich
material have a surface which is inclined in a direction crossing with'the
axi s of the di stsi Baclagedups,. asdiregtion crossingiwl th sty mitier ofcddredi ng

to any of Clains 1 -,% wQerein proj ections and depressions which act as
means for diffuSisFriPgdiadeatbpr ovi ded on the surface of the sheet- |ike

ial. 5. A liquid.di i di f O ai - 0
heren 5 a B urart o e Sb e ER L RERE B4 hee P iy 327
rovi ded on the e et.: [ :
gi stributor acco“?lgz‘lrljnegi (?q-é)r‘?%lagfiggga%ﬁg gb&g?%g‘éf}gl %hgc%o%cé Aéf‘ibrn?éparr{ejsvefrﬁri ng

liquid from bei ng Siidite ad gk d arkeSpke¢atied §MCEhe surface of the sH¥et-
nozzl e hole of the distributing tube. 7. A liquid distributor according

to any of O ai nelike mhtereradi.n the distributing tube is conposed of a
trigonal or

S. A liquid distributor according to any of Claims 1 - 3
10 wherein a plurality of holes which act as méans for
diffusing liquid are pfoVided on the surface of the sheet-
like material.
6. A liquid distributor according to any of Claims 1 - 3
wherein a cover for preventing liquid from being sprinkled
is is 1located over _ the nozzle. hole of the
distributing tube. |
T. A liquid distriﬁutor according ta any of Claims 1 - 3
wherein the distributing tube is composed of a trigonal or
polygonal pipe.
20 8. A liquid distributor according to Claim 1 wherein the
zigzag notches on the lower end of the sheet-like material

are folded to the opposite sides.

25



pol ygonal pipe. 20 8. A liquid distributor according to Claim1l
wherein -the zigzag notches on the | ower end of the sheet-l ike material are
folded to the opposite sides. 25 - - 21 qui d dlstrlbutor to be
used i'n a mass transfer and/or heat exchanguzg.towers V\ﬂm ”ﬂ!ﬂs muamjand
supplies a liquid to be treated.fromthe upper part of

the tower to the whole area of said tower through di strlbutlng tu es Said
distributor having a distributing tube provided along the l.ateral axis of

sai d tower which Bas a he upper. side.
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hori zontal . 10. Aliquid distributor as clained in daiml, daim2,

Claim3 or O aim bavigg t?s‘ilﬁﬁpﬁ“wl tybe groyidisralang thm{ateraleards ofpaid faueer [vehich bhsaatd

Figures 3 to 8 or any one of these Figures in conjunction with Figure 2. '
least one nozzle hole provided on the upper side thereof and opening on to a surface

which extends downwardly to terminate at an edge provided with notches, serrations

tecth or other means for ramifying a liquid film flowing over the surface, the surface
10 for at least part of the distance between the nozzl;.: and said edge being inclined in a

direction crossing the axis of the distributing tube or being horizontal.

10. A liquid distribu.tor as claimed in Claim 1, Claim 2, Claim 3 or Claim 9,

substantjally as shown in any one of Figures 1a — d and Figures 3 to 8 or any one of

these Figures in conjunction with Figure 2.



