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of the worklng 'qulle rre comeflerehy Alflerent, Lo wit, et
and
Qe Ge,
on <005, -2 >10
*p, 20,
"Iql".
or If the pmraneler 18 soell,

The Clrgt condlilons le tentunount o £ werlstion In the temperature

one of the l7qutds sYZ(.t cozeréd witl 2% of ihe oilier, The second conliilon

1 Tor a cuee !n wailch ile mern lemerziure gradlent Is considerecly greater ‘lin:
+he variation In 2 WOt ; liguld tenpereiixes.

In all other cazsez ln co» . < low & szzller quentiiy of heet Is
+ronsferred then In counter "o ow. iHence from ihe point ol view ol heut
engineering, we should always clve prelerence %o gounter \ Jlow, provided

ve are pob forced Ly other consikrations (for example, the design) o use
TS
co . -lov.

Tt should be kept in mind Rere tlat in counter  -flow more
aifficult temperature conditlons ere created for the meterial of the heatl
exclanger walls, since sone ol the erees on iie hot 1iquid inlet side cone
1nto contact with maximunm temperature liquids on both sides.

Optimwy: make-up and deficiency of heat exchan-ers

The effectiveness of exchange (In heat=exchange epparatus is e

function of a large nuber of factors, including the rate ol motion of the
- 239 -
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Ls has alrezdy vbeen polnved O Ve, “ntE lebies © &
foage Vs v:’-fl 10ts three dliensionless conplexes, wlilch tre Uie Blot, Fourler and

geoneirical sinllzrity nuibers, l.e.,

-'.7-0 (Bi, Fo, L).

VWhen solving cngineering nrovlems It 1s usuzlly enough to Xnow

-

the temperziure on ire surlzce Jrcn'l ‘n The mid-prene of the wall '70 « In

thts case Eq. (7.9} is sinplifled, since lue arguent L becomes a constant

-~

L=, =oeanlatx=J3, L=1).

s |
|

meber (8t x = 0

~

Consequently

%——0.(Bi. Fo) (7.11)
spl | L = 0,(8i, Fo). (7.12)

-

The amownt of heat &  translerred in the time T 1s determined
T

fram the variation in heai content of the body and is equal to the initial hes?t

Q’Eﬁ‘?’o

content , multiplied dy the relative veriation in the wean temperatwure of the

body 0./0’over the time T .
A - 259 -




























































































































































































































































































































































¥l g o Ve (1 30y
r d,

4
' Lyt Pi,\ o€ ‘
+ :’ !LP(; - P')c‘(d;l )] - [,, v(l t )_&; (J,—l,)]. (.13

(5.13)

. “v a*
Jo=t4+2
2

Here ~ i the drag enthalpy or the total enthalpy of the gas
The equation derived ic the most complete equetion for the boundary
layer energy in & compressivie ggs wien there are chemical resctioms, If the

mmber Pr = ir, = 1, then the last two terms in the equation fell out, end the

A
energy equntion takes & forn similer to thet of the eguation for low velocities,

vith the only dirfference at lne pari of the tempersture is pow played by the

z?

e dT 34, 3
’ ‘chern 2

In actuel fact, the numbers rr amd Pr¢ differ from wnity, but for

-

most gases this difrerence is of the order of 304, Here it is edvissble to

aleulate on the bagis off the assumption that rr Pr L = 1 and then 2dd &

o
correction teking into account the differemce in the Prandtl numbers fram
D - Y ~1 - - i N
unity (Fr < lapa (< 1) Physically speaking, this meens meking allowance

for the fact that the surplus chemical emergy and kinetic emergy of the extermal

tyanm pre = transformed into heat on the well to en incamplete extent.

The heat flux in the general cese can be determined by the formula

Tu= Sa=1o). (9.14)

- 371 -
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