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OIIEHKA TEILIOBOM MOIIIHOCTH CYXOI'O BJIOKA I'PAJIMPHU ITPU INAXMATHOM
N KOPUJIOPHOM PACIIOJIOKEHUU TPYB B ITYYKE
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Ucnapumenvuvie epaduphu aenssiomest Hauboaee WupoKo UCHOAb3YeMbIMU CUCIEeMAaMU 0TI OXAANCOeHUS 000POMHOU
6000l 8 NPOMBLUIEHHBIX npoyeccax. I paoupHs ¢ MOKPbLM OXIANCOEHUEM A6TIAEMCsL KPYNHEUWUM nompeobumenem 600bl,
NOIMOMY HACMOSIMENbHO PEKOMEHOVIOMC MEXHOIOSUU U CMpamesuy dKCHIyamayuu O ONMUMU3AYUL SMUX
yecmpoticms. 3amena epaoupHu ¢ MOKPbIM OXIANXCOeHUeM HA cUOPUOHYIO UNU CYXYIO NO360IUM CHU3UMb nompedieHue
600bl. Asmopamu paspabomaua u 3anamenmo8aHa KOHCMpYKyus eubpuoHol epaduptu. Onucana KOHCMpYyKyus 2u-
OpUOHOT 2padupHuU, COCMOoAWell U3 HECKOTLKUX CeKYULL, NPeOCMAaGIeHHbIX Meni000MeHHbIMU MPYOKAMU paouamopa (cyxou
OI0K) U KOHMAKMHbIMU DAEMEHMAMU 8 sude 20hpuposannvix niacmun (Mokpulil 610k). Ha mennogvie xapaxmepucmuku u
NPOU3E0OUMETLHOCHb SPAOUPHU GTUAEN MUN U PACNONONCeHUe Hanoanumeneil opocumens. Llenvio uccnedosanus asnsiemcst
OYEHKA U AHANU3 MEPMOSUOPOOUHAMULECKUX BEIUYUH, XapaKmepusyiowux meniooomen. I[lpedcmaenenvt paciemuvie 3a6u-
cumocmu 0 onpedenenust cpeone2o Kodgguyuenma mennoomoauu. [Ipogedenvl pacuemvl no onpeoenenuro Kod3pagu-
YUEeHmMos menjioomoayu npu paziudHom pacnoiodcenuu mpyo ¢ oioke opocumens epaouphu. C ucnonv3oeanuem us-
BECMHBIX KPUMEPUATLHBIX YPAGHEHUTL NPOU36E0EHA OYEHKA MENJI08OL MOWHOCMU 2PAOUPHU, pabomaioweti 8 CyXoMm pe-
arcume. Ipeocmasnenvt nonpagounvle kodpduyuenmor 015 pacuéma kpumepusi Hyccenoma. Henonvsosano uuciennoe
Modenuposanue 0jis NPOSEPKU AOeK8AMHOCIU NPUMEHEHUs! KPUMEPUATIbHIX YPAGHEHULL, GIUSIHUSL PACNOL0JICeHUs. mpyO
8 paduamope Ha XapaKmepucmuKy OX1aicoeHus. Ycmanosieno, umo Haubonee movyHo OnUCbIBaem Ucciedyembplii npoyecc
OXIAANCOEHUSL ICUOKOCMU 8 OIIOKe OPOCUMENsL CYXOU 2paoupHu ypasHeHus, noayyennvie Muxeegoim M.A., ¢ ucnomvzosanuem
NONPagouHO2o KOIpPuyuenma, yuumuisaiowje2o 63aumMHoe pacnoiodicenue mpyook. Ilpu smom cpeonee omrioHenue 3Haye-
HULL CYMMAPHO20 MeNnio8020 Nomoka e npegviuiaem 5,1%, a maxcumanvroe — ne 6onee 10,2%.

I. N. Madyshev, O. S. Dmitrieva, A. O. Mayasova
ASSESSMENT OF THERMAL POWER OF A DRY BLOCK COOLING TOWER WITH CHECKER
AND CORRIDOR ARRANGEMENT OF PIPES IN A BUNDLE
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Evaporative cooling towers are the most widely used systems for cooling recycled water in industrial processes. A wet-
cooled cooling tower is the largest consumer of water, so technologies and operating strategies are strongly recom-
mended to optimize these devices. Replacing a wet-cooled cooling tower with a hybrid or dry one will reduce water
consumption. The authors have developed and patented the design of a hybrid cooling tower. The design of a hybrid
cooling tower consisting of several sections represented by heat exchanger tubes of the radiator (dry block) and contact
elements in the form of corrugated plates (wet block) is described. The thermal characteristics and performance of the
cooling tower are influenced by the type and location of the sprinkler fillers. The purpose of the study is to evaluate and
analyze the thermohydrodynamic quantities characterizing heat transfer. The calculated dependences for determining
the average heat transfer coefficient are presented. Calculations have been carried out to determine the heat transfer
coefficients for different pipe arrangements in the cooling tower sprinkler unit. The thermal power of a cooling tower
operating in dry mode is estimated using well-known criterion equations. Correction coefficients for calculating the
Nusselt criterion are presented. Numerical modeling was used to verify the adequacy of the application of criteria equa-
tions, the influence of the location of pipes in the radiator on the cooling characteristics. It was found that the equations
obtained by Mikheev M.A. most accurately describe the studied process of cooling the liquid in the sprinkler unit of a
dry cooling tower using a correction factor that takes into account the relative position of the tubes. At the same time,
the average deviation of the values of the total heat flow does not exceed 5.1%, and the maximum is no more than 10.2%.

I'pagupHE mpenHa3HaYeHB! I YCTOHYMBOTO OXJIa-
JKICHHUSI cUCTEM O0OPOTHOTO BOJOCHAOMKEHHUS TETUIOBBIX
ANEKTPOCTAHIINN, CUCTEM OTOIJICHUS, BEHTHIISIIUU U KOH-
JTUITMOHUPOBAHUS BO3[yXa, a TAKKe JPYroro TEeXHOJIOTH-
4ecKOT0 000pyA0BaHUsI MPOMBIIIEHHBIX 00BEKTOB. Pas-
paboTKa HOBBIX KOHCTPYKIHMH TPagvpeH W YCOBEpIICH-
CTBOBaHME HACAJOYHBIX DJIEMEHTOB SIBJISIIOTCS OJHUM H3
OCHOBHBIX CITOCOOOB TMOBHIIICHUS 3QPEKTHBHOCTH OXJIa-
JKJICHUST 000POTHOM BOIBL. [ MOpHIHAS TPaIUPHS COYETaCT
B ceOe (hYHKIIMU CUCTEM CYXOT0 U MCIIAPHUTEIEHOTO OXJIa-
JKJICHUs, o0ecIieurnBas XOPOIIMHA WHXCHEPHBIH KOMIIPO-
MHCC MEX]Ty TCIUIOBEIMH XapaKTEPUCTHKAMH U MOTpeOIIe-
HHEM BOJIbI, 0 HEKOTOPBIM JaHHbIM [1] 10 69%. Takas
WHTETpaIys, B TOM YHCIIE, MO3BOJISET CHU3UTHh BHIOPOCHI
MIAPHUKOBBIX Ta30B, CBSI3aHHBIX C TPOIECCOM OXJIaXKIIe-
HUS. B 0OBIYHON 3aKpBITON TpagupHE TEXHOJIOTHYECKas

159

BOJIa IOCTYIIAeT BHYTPh 3MEEBHKA, B TO BPEMs KaK OXJia-
KIAOUIMKA BO3AYX W paclbliseMas BoJa CTEKalT IO
BHEIIHEI MoBepXxHOCTH TpyO 3meeBuka. ['mbpuanas 3a-
KpBITasi TPAAMPHS MOXKET MEPEKIIIUaThCs MEXIYy BIAX-
HBIM M CyXHM PEXKHUMaMHu paboTbl, YTO COOTBETCTBYET 1ie-
JIIM YCTOWYHMBOTO Pa3BUTHS U CIIOCOOCTBYeT OoJiee Um-
CTBIM TMOAXOJIaM K YIPABJICHUIO BOIHBIMH pecypcamu [2,
3]. TpyOku B paguarope rpagipHA B OCHOBHOM pacrioJa-
TafoTCs ABYMsI Pa3IMYHBIMHU CIIOCO0aMH, TO €CTh TOPU30H-
TanbHO M BepPTHKANBHO. J[1s 060ux ciiydaes B padoTtax [4—
6] moapoOHO HCCITeJOBaH MEXaHU3M TOOOYHBIX 3PPEKTOB
0G0OKOBOTO BETpa Ha MPOU3BOIUTEIBHOCTD I'PaIUPHH.
ABTOpamu cTaThy pa3paboTaHa KOHCTPYKIUS THOPHA-
Ho# rpaaupuu [7]. Cyxas cekuus (6710K) pa3spaGoTaHHON
TPagUpHU COCTOUT U3 TEIUIOOOMEHHBIX TPYOOK, 00pasyro-
LM paguaTop OXJAKIEHMs, PACIOJIOKEHHBIX 10 BCEH
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BbICOTE M 00bEeMy paboueil 30HBI TPaJUPHU B COOTBET-
CTBUHU C NIPEAJIOKEHHOM cxeMoil Ha puc. 1. Mokpas cexiust
(6110K) mopa3zymMeBaeT OpoIIeHHE KOHTAKTHBIX JIEMEHTOB
— ropupoBanHbix wiactuH [8]. Paccmorpum paboty cy-
XOH CeKLIMH CHCTEMBI OXJIAXKJCHUSI 000POTHOH BOJIBI, B KO-
TOpOW Harperas BoAa MOCTYIaeT B MEPBYIO TPYOKy (puc.
1), yCTaHOBJIEHHYIO B HIDKHEH 4YacTH OJIOKa OpOCHTEN,
MIOCJICIOBATENFHO 3aIONHAS BCE IIOCIEAYIOMNE TPYyOKH
CHU3Y-BBEPX, COTJIACHO HyMepauuu, Ha puc. 1. ITpu stom
B HIKHIOIO CEKIUIO ITOJAETCSI Yepe3 KATFO3H MOTOK aTMO-
cepHOTO BO3OyXa B HANPABICHUN IEPIECHANKYISIPHO
Tpybam. [IporcxoanT oxiakaeHue Hapy>KHOH MOBEPXHO-
CTH TpyOOK BO3IyXOM, TaK IIpH TeIUIonepenade yepes
CTEHKY TpYOOK paguaTopa MPOHCXOIUT YBEIMUCHHUE TEM-
neparypsl Bo3nyxa. D(Q(HEeKTHBHOCTD OXJIaXKACHHS paura-
TOpa MEHSIETCSl B 3aBUCHMOCTH OT CKOPOCTH BO3/1yXa.
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Puc. 1 — Cxema pacnoJjioxkeHusi Tpy0 B rpaaupHe Ha
BHJIE CIIepeau

Fig. 1 — The layout of the pipes in the cooling tower in
the front view

B pesynbrate, TEIUIOBOI MOTOK HPH MOMEPEUYHOM 00-
TEKaHNH OXJIAXKIAIOIIEro BO3ayXa Iydka TpyO paauaTopa
CYXOH CEeKIMU TPAaIUPHU ONPEIEeTUM C MOMOIIBI0 KpHTe-
pUaIbHBIX YpaBHEHUIL. Tak, B 3aBUCUMOCTH OT PEXHUMA Te-
YeHHS OXJIAKIAIOUIETO areHTa M CXEMBl PaCIIOJIOKEHHS
Tpy0 B Iy9IKe UMeeM, UTO:

— IIPY JIaMHHApHOM pexume Teuenns (200 < Re < 10%)
¥ KOPHJIOPHOM PACIOI0KEHUH TPYO:

0,25
Nu = 0,52Re’® Pr® {ﬂ] g, , 1)

Pr

w
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rae Nu — kpurepuii Hyccensra; Re — kputepuii Peiinosns-
nca; Pr — xpurepuii [lpannrns; Pry — xputepuii [lpanarns,
paccuMTaHHBIN MpU TeMIepaTrype pasAessiomeil CTeHKH;
€z — KOO GHULUEHT, YUUTHIBAIOLIMI YNCIIO PSIJIOB B HAIIPaB-
JICHHH MOTOKa Bo3ayxa [9].

— IPYU TaMHHAPHOM pexume TeueHus (200 < Re < 10%)
Y [TaXMaTHOM PACIOJIOKECHUH TPYO:

Nu =0,6Re"® Pr®® [;—r

0,25
<, , 2
o z )
— npu niepexoHoM pesxume Teuenns (10° < Re <2-10%)
¥ KOPHMIOPHOM PacHoyIOKEHUH TPYO:

Pr 0,25
P_j €z (3)

rIW

Nu = 0,26 Re** pr®®

— npu TiepexoiHoM pexume Teuenus (103 <Re <2-10%)
Y IIaXMaTHOM PACIOJIOKEHUH TPYO ITPH COOTHOIIEHHH I10-

TIEPETHOTO U MPOJOJILHOTO mara Tpy6 B myuke Si/S; > 2:
0,25

Pr
Pr,

w

Nu =0,41Re*® pr®® [ £, (4)
riae Si — HOMepeyHbId mar (pacCTOsSHUE MKy OCSIMHU CO-
CeTHUX PSJOB TPYO MEpIEHIUKYIISIPHO MOTOKY BO3/1yXa),
M; S2 — MIPOJOJIBHBIN LIar (PaccTOSTHUE MEXIY OCSIMH CO-
CeTHUX PSIOB TPYO B0 MOTOKA Bo3ayxa), M [9],

— npu TiepexoHoM pexume Tedenus (103 < Re <2-10%)
Y IIaXMaTHOM PACHOJIOKEHUH TPYO MPU COOTHOLICHHH I10-
MEePEYHOTO U MPOJIOIBHOTO miara Tpyo B myuke Si/S; < 2:

S 0,2 P 0,25
Nu = 0,35[—1j Re®® pro (_r
) Pr

w

ez. (9
Kputepuii PeiiHonbaca, OTHECEHHBIH K Hapy>KHOMY
JMaMeTpy TpyO, MOKHO HaifTu o opmyue:
Re = W—” 4,
Ve

(6)

rae Wy; — cpetHsisi CKOPOCTB BO3/YIIIHOTO MOTOKA B Y3KOM
CeYeHHH TPYOHOro Imy4ka, M/c; Oz — HapyKHBIH JUAMETp
TpyOBI paguaTopa, M; Vg — KOO GUIKMEHT KUHEMaTHYECKOM
BA3KOCTH BO3/yXa, M%/C.

B xpurepuanbubix ypaBaenusx (1) — (5) 3a onpenensi-
IOLIYIO TEMIIEPaTypy MPHHATA CPEIHsIs TeMIlepaTypa BO3-
Jyxa B O1oke opocutens cyxoit rpangupHu. CKOpocTh BO3-
JIYIIHOTO MTOTOKA B Y3KOM CEYEHHH TPYOHOTO ITyuKa oIpe-
JeJs1ach C YYETOM PacloJIOKEHHs TpeX TpyO paauaropa
B K&XXJIOM MOIIEPEYHOM CCUCHUH.

I[Tpu UCrOIB30BaHUN KOPUIOPHOU CXEMBI PACIIONOKE-
HUS TpyO B KpUTEPHATBHBIX ypaBHeHU:X (1) u (3) HeoOXo0-
JMMO YYeCTh MONPaBKY, UCXOJs M3 B3aHMHOIO Pacrolio-
JKeHHS TPYO B My4Ke, B BUAe KoadduuueHra:

d2 0,15
85 = S_ .
2

B wuccnenoBanmsax, mpoBeaeHHbBIX M.A. MuxeeBbIM
[10] mpeasnosxeHBI HECKOJIBKO MHBIE 3aBHCHMOCTH:
— 1ipu JlaMuHapHOM pexume Teuenns (Re < 10%) Bre

3aBUCUMOCTH OT CXEMbI paClOJIOKCHHUU pr6:
0,25

Nu = 0,56 Re®® Pro® Pr :
Pr

w

— IIpH IEPEXOTHOM U TypOYJIEHTHOM PEeKHMax TCUCHUS
(Re > 10%) u KOpUOPHOM PACIIONIOKEHHH TPYO:

()

®)
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0,25
Nu = 0,22 Re®® pr°% [Pp—rj , 9)

r'W
— TIPH IEPEXOTHOM U TYPOYICHTHOM PEKUMAX TCUCHUSI
(Re > 10%) 1 maxMaTHOM PacIoNOKEHUHU TPYO:

0,25
Nu =0,4Re”® Pro® (;_r] ,

w

(10)

[Ipu uctiob30BaHNN KPUTEPHUATBHBIX ypaBHEHHH (8) —
(10) MOXHO OIpenenuTh cpeqHee 3HA4YeHHEe KOA(pUIm-
€HTa TEeIUIO0TIauu o IpHu yrie ataku 90° mo popmye:

Nu-A
o= , (11)
d,
rie A — KkK03(pUIUCHT TEIUIONPOBOIHOCTH BO3IyXa,

B1/(M°K).

TemmoBoit MOTOK MpH MONIEpEYHOM 0OTEKaHUH BO3IyXa
My4ka TpyO pazuaropa, MOXKHO OINPEAEIHTh 0 ypaBHE-
HUIO:

Q=and,nl(t, —tg, ), (12)
rae N —gucno Tpy6, mrt.; | — minHa TpyOsI, M; twr — CpeaHss
TeMIlepaTypa CTeHKH C Hapy>KHOI CTOPOHBI TPpyOBI pajna-
Topa, °C; lg,p, — CpenmHsisl TeMIeparypa Bo3ayxa B OJloke
opocuTens cyxou rpaaupHu, °C.

160 1 ¢ Br/(mz-K)
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Puc. 2 — U3menenne ko3¢(puineHTa Tena00TAa4u B 3a-
BUCMMOCTH 0T 4uciaa PeiiHoabaca npu pasiaunyHoit
cxeMe pacnoJsio:keHusi Tpyo B 0J10Ke opocuTessi rpa-
JupHH: 1 — KopuaopHasi; 2 — HIaXMaTHas; CIVIOLIHbIE
JIMHUM — pacyeT M0 KPUTePHAJIBHBIM ypaBHeHUusM (1)
—(5), mTpUXOBBIE TUHUH — PacyeT N0 KPUTEPHAJILHBIM
ypaBuenusm (8) — (10)

Fig. 2 — The change in the heat transfer coefficient de-
pending on the Reynolds number with different pipe
arrangement in the cooling tower sprinkler block: 1 —
corridor; 2 — checkerboard; solid lines — calculation
according to the criterion equations (1) — (5), dashed
lines — calculation according to the criterion equa-
tions (8) — (10)

PesynbTaThl TPOBEAEHHBIX HCCIEIOBAHUNA TOKa3bI-
BarT (puc. 2, 3), 4TO TMPHU pacyeTe MO0 KPUTESPHATLHBIM
ypaBaenusM (1) — (5) xopugopHas cxema pacroyIoKEHUs
TpyO B OJIOKE OPOCHUTEIS TPAJAUPHA UMEET O0Jiee BBICOKHE
3Ha4YeHUs K0d(D(HUIIUESHTOB TEIUIOOTAAYH 10 CPAaBHEHHUIO C
maxmMaTHOW. OJHAKO, P pacyeTe MO KPUTEPHAIbLHBIM
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ypaBHeHusM (8) — (10) nHanGosee BbICOKHE 3HAYEHUS KO-
3¢ PULIMEHTOB TEIUIOOTAYN HAOJIONAIOTCS MPH LIaXMaT-
HOM cXeMe pacHoIoKeHUs TPYO.

220 -

Q, Bt

- 2
140 A
100 A
60 -

Re 1072
20 T . : . :
0 1 2 3 4 5 6

Puc. 3 — I3MeHeHne TENJIOBOI0 MOTOKA B 3aBUCHMOCTH
ot ynciaa PeliHosbAca pu pa3jM4YHON cXeMe PacioJio-
JKeHHsI TPYO B 0J10Ke opocHuTess rpagupan: 1 — kopu-
JAOpHasi; 2 — MAaXMaTHAasA; CIUIONIHbIE JIMHUH — pacyeT
N0 KpuTepuaJbHbIM ypaBHeHusim (1) — (5), wrpuxo-
Bble JIHHHH — pacyeT M0 KPUTePHAJIbHBIM YPABHEHUAM

(8) - (10)

Fig. 3— The change in heat flow depending on the Reyn-
olds number with different pipe arrangement in the
cooling tower sprinkler block: 1 — corridor; 2 — check-
erboard; solid lines — calculation according to the crite-
rion equations (1) — (5), dashed lines — calculation ac-
cording to the criterion equations (8) — (10)

[lanee ObLIN TPOBENICHBI TOTIOJHUTEIBHBIE HCCIICA0BA-
HUS C TIPUMEHEHHEM YHCICHHOTO MOJCIUPOBAHUS IS
MPOBEPKH  aJICKBAaTHOCTH HCIIOJb30BAaHMS HM3BECTHBIX
ypaBHEHHH, MOJTyYEHHbIX pa3HbIMHU aBTOpamu. CpaBHEHHE
MIPOU3BOMIIOCH 110 CPEIHUM 3HAYCHUAM KO3(PPHUINEHTOB
TEIUIOOTAAYHM U CYMMapHOTO TEIJIOBOTO IMOTOKA IS IIax-
MaTHOI CXeMBbI PacTONIOKEHHUS TPYO B IMydKe NMPH pa3yind-
HBIX CPEHUX CKOpOCTSAX Bo3ayxa (puc. 4, 5). Tak, ycra-
HOBJICHO, YTO HamboJyiee BBICOKAsl CXOJUMOCTH pe3yJbTa-
TOB YHCJICHHOTO MOJICTUPOBAHUS C MAaTEMaTHYECKUM OITH-
caHWeM HaOJIOJaeTCsl TMPHU pacdeTe 10 KPUTEepHaTbHBIM
ypaBHEHHSIM, TpeUI0KeHHbIM MuxeeBbiM MLA. [15], ¢ uc-
MOJIb30BaHNEM MONPABOYHOTO KO3 PHUIMEHTA €5 110 ypaB-
Henuto (7). [Ipu 3TOM cpejiHee OTKIOHEHUE 3HAYCHU I CyM-
MapHOTO TEIIOBOTO ITOTOKA HE mpeBbimaeT 5,1%, a Mak-
cumanbHoe — He 6onee 10,2% (puc. 5).

Cpennsis BenuuMHa Kod(GHUIHMEHTa TeIIo0TaauH,
omnpeeneHHast HCX0/s U3 ypaBHeHui (2) — (5), mpeBbImaeT
3HAYCHHUS, TIOJTy9YEHHBIE IPH YUCICHHOM MOJEIHPOBAaHHUM.
DT0 0COOEHHO XapaKTepHO MpPH BBICOKMX 4YHCclax Pei-
HoJbaca (puc. 4). B menom, cpenHee OTKIIOHEHHE 3HAYeE-
HUH K03 PUIMEHTa TETUIOOTAauH, TIPU PacueTe M0 KPUTe-
puanbHbIM ypaBHeHUsM (8) — (10) ¢ ucronbp30BaHUEM I10-
MPaBOYHOrO KO3 (HUINEHTA €5 M, IOJYYESHHBIX YHCIICH-
HBIM IyTeM, He npeBbimaeT 4,23%, MakcCuMalbHOE — HE
6ouee 8,7%.
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Puc. 4 — 3aBucumocTts k03¢ dUNHEHTA TEIUIOOTAAYH OT
yucjaa PeiiHoibAca B cyxom 6Ji0ke opocuTeJisi rpa-
JUPHH: TUHUU — pacyeThl 0 Pa3JIHYHBIM KPUTEPHAJIb-
HbIM yYPaBHEHHSIM C NMONPABOYHBIM KO03(unmeHTom
€s: WITPpUXoBasi — ypaBHeHus (2) — (5); cruiomHasi —
ypaBHeHnus (8) — (10); ToukHM — YHCJIEHHOE MOEJIUPO-
BaHUe

Fig. 4 — The dependence of the heat transfer coefficient
on the Reynolds number in the dry block of the cooling
tower sprinkler: lines — calculations according to vari-
ous criterion equations with the correction coefficient
gs: dashed — equations (2) — (5); continuous — equations
(8) — (10); points — numerical modeling

180
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Puc. 5 — 3aBUCHMMOCTB CyMMAapPHOT'O TENJOBOI0 MOTOKA
oT ynciaa PeiiHoabaca B cyxoMm 0Ji10Ke OpocUTeIs1 Tpa-
JUPHM: TUHUN — pacyeThbl M0 Pa3TUYHBIM KPUTEPUAIb-
HbIM YPABHEHHUSIM C MONPAaBOYHBLIM K03 duumeHToM
€s: WITPpUXOBasi — ypaBHeHus (2) — (5); cuiomHass —
ypaBHenus (8) — (10); ToukHM — YHCJIEHHOE MOJIEJIUPO-
BaHHe

Fig. 5 — Dependence of the total heat flow on the Reyn-
olds number in the dry block of the cooling tower sprin-
kler: lines — calculations according to various criterion
equations with the correction coefficient gs: dashed —
equations (2) — (5); continuous — equations (8) — (10);
points — numerical modeling

Takum 00pa3oM, BEIITOJIHEHA OIEHKa TEIJIOBOW MOII-
HOCTH MNPEIJIOKEHHON KOHCTPYKLUU CYyXOW CEKLHU TH-
OpHIHOI TPaJUPHM MPH [IAXMATHOM M KOPHJOPHOM pac-
nosto>keHnu TpyO B myuke. [IpoBeneHs! YnCIeHHBIE UCcCTe-
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JIOBAHMSI 110 OTIPEIEICHUIO CPEAHUX 3HAYSHUH KA PHIH-
€HTOB TEIIOOT/Ia4M Ha KaXK10i TpyOe 110 Beeil BhICOTE Cy-
Xoro 61yoka opocutens. [IpousBeneHa Banupays IoJy-
YEHHBIX Pe3yJIbTaTOB IyTEM CPABHEHUS Pa3lIMUHBIX KpH-
TepUaJIbHBIX YPaBHEHUH, KOTOpPBIE OIMKCHIBAIOT MOTIEPEY-
HOe 00TEeKaHHe TEIUIOHOCHTENIEeM TpyOHOro my4Ka. B xome
HCCJIeIOBAHUH [TOTYYESHO, YTO IIPH UCIIOIb30BaHHH IIOTIPa-
BOYHOTO KOX((HINEHTa, YIUTHIBAIONIETO B3aIMHOE pac-
HOJIOXKEHHS TpYO B IydKe, CHU)KAETCS OTHOCUTEINIbHAS 10~
TPELIHOCTD pacyeTa 10 NU3BECTHBIM YPaBHEHUSM.

YcraHOBIIEHO, 4TO HanOoJIee TOYHO OIHCHIBACT UCCIIE-
JIyeMBIi MPOIIecC OXJIaXICHHS KUIKOCTH B OJIOKE OPOCH-
TENsl CyXOH I'paJMpHHU ypaBHEHHMs, MOJy4eHHbIE Muxee-
BbIM M.A. C UCIIOJIb30BaHUEM MOMPABOYHOTO KOd(duIm-
€HTa E&s.
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