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RESUME

To the competitor G. Burjaliani’s dissertation work: “Fluid and mass exchange

processes research in heat equipments rib surface”

The main objectives of development of ventilation and air conditioning
equipment consist in reducing of energy consumption and steel intensity,
improvement of reliability and efficiency ot its operation. Solution to this difficult task
is particularly important nowadays, when very expensive are the fuel and accordingly
energy, as well as metalworks. Urgency of the problem is stipulated due to the fact
that energy consumption by heat supplies, ventilation and air conditioning equipment
is in one of first places in the power consumption fields of national economy. It is
known that under normal circumstances for functioning of heat supplies, ventilation
and air conditioning systems in the country is consumed approximately 35% of fuel
resources. Also are high in mentioned systems consumption of metal, in many cases
the high-costly non-ferrous metals. In this order it is necessary to become one of the
main task at design and operation for heat supplies, ventilation and air conditioning
systems the maximal possible reduction of power consumption and metal intensity of
these systems.

Based on the above mentioned, the objective of work is to reveal the
expediency of lot of technical proposals dua that is possible to reduce the heat or
power consumption and metal intensity in ventilation and air conditioning systems.
The basic xondition of task solving is the further improvement of ventilation and air
conditioning systems and equipment.

For achievement of these objectives in this work are solved the following
tasks:

The development of theoretical foundations of heat equipment’s ribbed
surfaces thermotechnical calculation with taking into account impact of various
factors on mass and heat change processes.

The theoretical formulae of dry and irrigated ribs temperature field and
efficiency ratio with taking into account the changes in thermal conductivity and air
temperature is obtaining.

The design formulae of straight rib efficiency coefficient calculation in the
cases of organized fluid flow in different directions, consumption and initial
parameters.

The development of experimental research methods and their implementation.

The scientific novelty of work:

At calculation of heat equipment rib surfaces great importance has the correct
determination of heat efficiency ratio. The rib eficiency ratio generally is calculated
due the obtained from rib thermal conductivity differential equation formulae, with
assumption that to the rib flow air temperature is constant. Such assumption is
justified at low temperature pressure and low ribs. In practice often occurs a high
temperature pressure, for example, at heat exchange from furnaces gases-out. Also
often occurs equipped with high-ribs heat exchanging devices. In this case it becomes
necessary to take into account the change of rib flow air or heat temperature. The
directions of air or fluid flows and in rib thickness of heat conductivity flows also
would be considered.

In the case of fluid organized flow motion along the rib basis, will be
considered and the straight rib with unlimited length on which surface the temperature

vii



field is two-dimensional. Are generated differential equation and it is solved by
variables separation method. The expression of rib surface two-dimensional field and
rib effectiveness ratio with taking into account the change in air temperature is
obtained. It is defined that due the rib length increasing impproves its efficiency ratio.
The design formulae for the irrigated surfaces heat exchanging devices temperature
field of rib surfaces and their efficiency ratio as well as dry ribs classical calculation
results are obtained on the basis of assumption that the heat exchanging ratio between
rib surface and air is constant. In fact, in applied in heat exchanging devices of
ventilation and air conditioning systems, especially in irrigated devices, the thermal
conductivity is changed.

The results obtained from the task realization:

As the result of project implementation is obtained rif surfaced heat
exchanging equipment efficiency ratio defined design formulae, taking into account
the changes in air temperature and thermal conductivity that would be applied at these
systems selection at planning, as well as at design, in order to improving their energy
efficiency.

The carried our researches results give the possibility to make the following
conclusions:

Are studied influence of changes in air temperature on straight rib’s
temperature field and its efficiency ratio with taking into account the air and heat
conductivity flow directions in rib thickness. The rib temperature field and efficiency
coefficient calculation formulae are obtained at mentioned flows following and
reverse directions.

Is studied influence of thermal conductivity between the air and rib surface on
efficiency coefficient in the case of dry, as well as irrigated rib efficiency ratio. Is
obtained that this effect is observed in the case of dry rib from half-rib height. On
irrigated ribs at the condensation of water vapor changes in thermal conductivity isn’t
infllluenced on improvement of efficiency coeffiecient in comparison with the dry ribs
that gives the possibility increase the rib height. In the case of water evaporation due
the high thermal conductivity the irrigated rib’s efficiency ratio is reduced and it is
necessary to apply very low rib or capillary surface.

Is studied the case when the fluid flow is moving in perpendicular to the

straight rib base. The fluid initial temperature and the rib’s basis temperature are
different and flluid’s temperature is different from the rib surface temperature. The
formulae for definition of temperature field if liquid and the rib surface temperature
are obtained. Also is obtained design formula for straight rib efficiency at different,
consumption and initial parameters of organized fluid flow.
Are created four experimental rigs and obtained as a result of the experiments
confidential data will be plotted on theoretical curves. The satisfactory comparison of
theoretical and experimental data showed the correctiveness of theoretical
conclusions.

The results of the dissertation works are published in 4 scientific articles and
are reported in the 3 international scientific conferences.

The total value of the work makes up to 113 pages; it includes an introduction, five
chapters, conclusions and references that consist from 124 titles.
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a, -k,
Lbodmenmme dogowgdm:
a
0 =0,,, exp(-a,x)+[0, _e“(O)]—k _2a [exp(—a,x) —exp(-k,x)] (68)
2 3

a,
9\? =0, exp(—a3x)+[6%— lm]k ~ [exp( a;x)—exp(—k,x)]+

(69)
+[0p, =0y Jexp(—k,x)
Fodob 9939d@a6mdol 3mgxnoEogbdo:

0, 1 _ Suo 1-exp(=a,0) n B0 = Ouo) a, 1—exp(-a,/) 1—exp(-k,l)

T, e , 0. (,-a)l| af K,/

o o

(70)

63



>3 gm@IgmsTdo  dgdsgogmo  Lowowg 0B, gobobobrg@gds  (60)

QoOIgmols  Lodygoangdom, boeom k-0l godmlbsmgengense  dowgdaao

680(1815 608(01)0130851\“860
2 k0

k)’ —ak, —m* =—m* ——2——
2o exp(k,l—1)
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0, =0, exp[— o x} (73)
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Lombol bsgopols aomgdy:
a.u
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T,, §ooob  (Bgd3g@sdagts  gadgdby  Ty,.  Loobols  ©s  {odmb
G993905¢ M go0  bgwsdo@ol bgdolidogd Fg@Bomdo o@ asblbgogogdosh
JOndsbgmologob T, =T, =T.

Lomdeml  do@sblol  ©@0xg@gbEosmy®o  aob@magds  bgwsdodols

dxdy gengdgbBobomgols dgdwgabsodsw hoof gmgods:

’T, ¥°T, Cy,G
A P T gy =" gay 20, (T, ~T,) dxdy (76)
yxToyy hyy
‘dqdmgommm  d9d 0 >mbodabgdo: M—a' 2—Ot—b' r=T, =6
J9M30Q J9RJO0 SR dgbJoo: 25h Y s ) o = U5
T _T 0?0’ Tbo:TY‘OZHO;
dodob (76) doomgdls Labgls:
2 2
Ler}/ 0;:(1 7/—06(9+6930=0; (77)
yx ry a4
d99©930 Lolobmg®m 3odmdgdom:
OTRTEN x=0, 6,,=0
y= 0’ e(x,()) = 0150 (78)

Jm393ge00 gobGmengdol sdmloblbgemom gogygbgdbm gy@ogl Lobyl
oM ©5Jdbs:

O | F(41y) sin (4,x) dx (79)

o

o0

2 .
Lo F(Ay)= Eje(xly)sm (4,x) dx

o

(79) - b LoIygoengdom, Gogo Jomgds@ogydo godwsJdbgdols dgdwogy
(77) @wgdgamdls Lobgl:

d’F(Ay) dF ( CB)F (A 2b¢9,m

=0 80
dy2 dy (80)
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(80) Fomdmowa 9bls dgmdyg @opols NONOI PR NCIOBEN
00896305 YO A5bFMEgosl, Mmdeols bmgswo sdmbsblibos:

F(4,y)=F(4y)+F(4y) (81)

od  godmlbaobyangdol  3o@ggano  [g3®o o@ol (80) - L dgbodsdolo
JO®MA35MM35bo  W0RgM b0 YO0 AobGmegbols bmpswo sdmboblibo s

Ameos:
ay
F(ay)=02(ce® +c,0™) (82)
1 2 2
Lowoz K=51/a +yi/1 +b)

dgmag (9300 Fo@dmowagbl (80) -1 3g9@dm 53mbsblbl:

(A =—f[ 2 bebg) =" s K(y- 1) (83)

OmIganoE, @00 JomgdsBogy®o  ao®wsJdbgdol  dgdmgy  doowgdls
Labgl:

Fy(hy)= —+ (84)

b6 3 b6 (2] 2 be
F(Ay)=|C - RGN C,- b |, 2j+ﬁ A2 +5)
HAK(K+ j HZK(K+ j
(85)

C, ©o C, 0b@gay®odgbols dyodoggdol aoblsbwg@obasmgols goggbgdm
99909y Lobobmg®m 3ommdgdl:
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@mgs  ¥y=0, 0,,=6, © j 0)sin (2,x) dx %%

xl“)

(85%)
dgmdg dbodyg, (85)-wsb dogowgdm:

bo,,
a
HAK(KA-ZJ

b6, 20,
HEK(K_ZJ T +b)

F(40)=|C, - +| C, - (86)

od 2odmbobyegboab @opo domgdoBogydo ao®s]dbgdol dgogaowe

039000
c +C, =2 b (87)
I x
do,
OmEs Yy =0, = =0 boowsbsz, domgdo®ogydo godwsddbgdols
Yy
‘dge gy doo@gds Lobobwgam 300> aodmlobyagdolmgols
dF(4,) o
dy |y=o

(85)-L qomgoemolifobgdom s 3oGMbom K)% dogo@gdm:

Cl _ bebo : C2 _ 2I§;f . beba (88)
H/IK[K + “j IMK(K + “j
2 2
Amdgams dgGobom (85)-do Lodmermme dJogowgdm asdmbsbaymgdsl:
k-4
Flhy)=| e 20n . | ), 2 e (89)
i A2 +b) A7 +)
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2 2 g_y[K_ﬁJ [ %]
Eel‘”-! 7 sin (Ax)dA — be””jﬂf_) sin (Ax)dA + 00)

inbOT sin(Ax)

i aﬂiﬂ%bi‘”
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M®aobbmdoangdosbo  {gd3g@s@ydygmo  ggaol  Lodmgbgeoe  Loko®m
bogds gad-ol godmygbgds.
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dmd®Fyg9e00 Lombol GgEo®ggesios dgodangds dogo@mm, G®MI y =0 ©s

(90) doowgdls Lobgls:

0(x,y)= 91,0 j%}—)d 0, 1-) on

amdganoi  Fo®dmopagbl  globdyam  Lop®dol  Lfm@o  Fodml
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fodol  bgosdo@ols  Lodyogmem  Fgddg@s@yds  gobolsbmg®gds
‘d99©ga0 aodmbobyegbom:
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dgBomol bodxol dbodgbgermgsb g3mbmdosl. s@bodbyeo @mbolidogdgdo

‘dglodangdgeos 3obbm@309e0 gl QIQPYUIOTE (396G oY@, sbggg
SA0MmdM03 JMbwoiomby®gddo.
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