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EXCHANGER
I. D. Butovskyi
OIIHKA E®EKTHBHOCTI LITYYHOI'O OXOJIO)KEHHS OBOPOTHOI BOJIA ¥
COA0OBOMY BUPOBHHUIITBI
Le#itnin M.A., Paiiko B.®.
BIIJIUB PI3BHUIII TEMIIEPATYP
MK BHYTPILIHIM I IPUIIJIMBHUM MMOBITPSIM HA EKCEPTETUYHHUM KK CACTEMHU
KOHIUIIIOBAHHSA MOBITPSA ONEPALIIMHUX YUCTUX KIMHAT
Tapacim J1.1., JTaGaii B.I.
JOCJIAKEHHS MAPAMETPIB ITOBITPAHOI'O CEPEJOBUIIA B OB’€MI XOJIOJNJIbHUX
KAMEP 1JIs1 3SBEPEKEHHSI OBOYIB
Kynpiu O.b., Janbko B.IL.
PO3POBKA TA AHAJII3 MPHUHIMIIOBUX MOKJIUBOCTEN HU3bKOTEMIEPATYPHHUX
BOJTOOXOJIOI)KYBAYIB BUITAPHOI'O TUITY
Jopomenko A.B., [lanymen A.M., IBanosa JI.B.
AHAJIIB3 MIABUILIEHHSA EHEPTOE®EKTUBHOCTI BATATO30HAJIbBHUX VRF CUCTEM
KOHJIULIIOBAHHS MMOBITPS
ITimanceka H.O., ITomgmasko 1.O.
3ACTOCYBAHHS TEPMOEJIEKTPUYHHUX TEXHOJIOI'TIA B CACTEMAX
TEPMOCTATYBAHHS JJ151 ZKOPCTKUX KIIMATUYHUX YMOB
A. B. Jlo3a, 10. A. €nancekuii, B. H. ITokaTaes
HNCHOJb30BAHUE TEIIJIOBU30PA B IUAT'HOCTHUKE XOJOAUJIBHOI'O
OBOPYIOBAHUSI
Kyx H.IL
TPAHCIHOPTHHUI PEOPHKEPATOP HA BA3I ABTOMOBLIIO I'A3EJb I'A3-3302
Komowmienps O.B., Cyxuit K.M.
XOJOJUJIBHI YCTAHOBKMU I EKOJIOT'TA
Sauepkastaauit M.M., Ctonesuu T.b.
AHAJII3 MOXKJIMBOCTEM 3ACTOCYBAHHS IOBYTOBUX XOJOAUJIBHUX TPUJIAJIIB
JJIS1 TEPMIYHOI OBPOBKH XAPYOBUX MMPOAYKTIB, HAINIBOAEPUKATIB I CAPOBUHU
[puiimak B.T".
PO3POBKA CUCTEM OTPUMAHHS BOJIU 3 ATMOC®EPHOI'O ITOBITPSA
O3o:in M.€., Ocaguyk €.0., Mazypenko C.1O.
EKCHHEPUMEHTAJIBHE JOCJII/KEHHA AEPOOIUHAMIUYHUX XAPAKTEPUCTUK ITAKETIB
TPYB 3 HAXUJEHUMU NMMONEPEYHNMHU PEBPAMHU
Kusizrok B.1., Jlarytin A 1O., CrosHos I1.®., , 'orons M.I.
HNEPCIHNEKTHUBbI MIPUMEHEHUS ITPOIMAHA B BITOBOM KOHJAUIIMOHUPOBAHUU
Kyx H.IL
BUMOTI'U 10 KJIIMATUYHOI'O OBJIAJTHAHHSA TUNIOBUX BIOJIABOPATOPIN TA
BIO®ABPUK, IO 3AIMCHIOIOTh BUPOGHUILITBO EHTOMO®AT'IB
ITimanceka H.O., bensuenko B.M.
AHAJII3 PO3PAXYHKY TEIIVIOBOJIOTICHUX HABAHTAKEHbB ITPU TIPOEKTYBAHHI
CUCTEMMH 3ABECITIEYEHHS MIKPOKJIIMATY ITPUMIIIEHBb EHTOMOJIOTTYHOI'O
BUPOBGHUIITBA
ITimanceka H.O., IToamasko 1.O.
MOPIBHSIJIBHUI AHAJII3 POGOTH OXOJIO’)KYBAJBHOI CHCTEMU HA PI3HUX
POBOUYUX PEUOBHUHAX
ITogmasko O.C., ITogmasko 1.0.
PE®IT (PETPO®IT) XOJOJUJBHUX ATEHTIB, TA MOI'O HEOBXIJTHICTh Y ®PEOHOBHX
OXOJIOKYBAJIBHUX CHCTEMAX
IMommasko O.C.
TPUBUMIPHE MOAEJIOBAHHS HECTAIIIOHAPHOI'O TEIIJIOOBMIHY B EJIEMEHTAX
AKYMVJISITOPIB TETIJIOBOI EHEPTTI
P.B. I'pumenko, A.B. ®opcrok, f1.1. 3acsapko, O.10. [Tmwmnenko, P.1. Kononzincekuii

cTp.

11

14

15

18

20

22

25

28

29

32

34

36

37

39

42

44

45

46

48

50



14

UDC 621.574+621.564+621.892

MATHEMATICAL MODEL OF VAPOUR CONDENSATION IN THE CONTACT
HEAT EXCHANGER

I. D. Butovskyi*
Odessa national academy of food technologies, Odessa, 65082, Ukraine
D<: ariesoon@gmail.com

Authors offer use condensation and cooling system based on the contact ejector heat exchanger.
Such system allows to exclude completely losses at evaporation of hydrocarbons of oil products, and as a
result, to exclude the environmental pollution connected with "small™ breath of fuel tanks. Prospects of use
of such systems are caused by the possibility of their placement in shallow regions, enough remote from
large settlements that ensures additional safety of operation of reservoir parks, gas station.
Now there is the sufficient volume of scientific and technical developments and operating experience
allowing to create these objects considering specific regime characteristics of work of system and climatic
conditions around its placement. At the same time, for ejector heat exchangers of contact type of the data,
necessary for perspective design, are extremely limited. In addition, the specified limitation relates to
especially empirical calculation procedure, fair, in fact, only for specific regime and geometrical parameters
of such heat exchanger investigated in the experiment.
The offered mathematical model has no traditional limitation empirical approach that allows to have the
calculation base for design of contact ejector heat exchangers and, therefore, the raised technical and
economic indicators.
The model of process of the vapor condensation produced by nozzles and on the films of liquid which are
flowing down on internal walls of the heat exchanger forms in the form of the following equations:
Motion equation of the single drop i-oho discharge in the moving steam-air environment the Runge-Kutta

dWyi
o = £mg+ Ca@(Di)Py

Distribution function of volumes of drops on diameters: V(D) = % B3D3K;(BDy)

method: m; =

The quantity of heat apprehended by drops during flight. Qi; = Z;Z; My Cppcli
Flight trajectory of drops the Runge-Kutta method in Mason's modification

Dk1
Myj = My Jpy, V(Di)dD

The amount of steam condensed on drops on j-m site

My Co cains D;+AD/2
My = Tp iZi [tk (Ter) = tico] fDi—AD/Z V(Di)dD

Unfortunately, we have no rather generalized results of the experiment allowing to evaluate influence of
concentration of air in couple on heat exchange rate in the contact ejector heat exchanger. The presented
mathematical model allows to define amount of the condensed steam.

Stated allows to consider that the offered mathematical model can be used as when performing test
calculations of the existing contact heat exchangers in the modes, excellent from rated, and for creation of
new contact ejector heat exchangers in which on the basis of the optimized decisions creation of ejector heat
exchangers with the raised technical and economic indicators is possible. This mathematical model is based
on some sheathe the physical analog of the contact condensation including condensation on drops of the
dispersed liquid and on the surface of the liquid film which is flowing down on the surfaces of the device.

Thus, the considered structures of the fluid phase are the general for any devices of contact type, and
the used boundary conditions of heat exchange have no the specific restrictions caused by private features
and heat-technological function of the device. It allows to use the offered mathematical model for
calculation and design of contact ejector heat exchangers of any assignment.





