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The kinematic viscoeity of the vapor is -
.,__f_.ausxm-v ‘ :
» T 0.0802 i
=6.16 X 107sq ft/aec
Then, ha associated- Reym]dx number ja:
(14. 7)(0 0455) ;
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itel &agoxg l:ux*!-;ulm:n.lyl gince ﬂw
vehis thap th vnpor Reynol ds nuinber
similar way, the Reynolds number for the Hquid

m!et, assuming - 4, is iound to bcﬁ?l‘\:’m)
le‘whxcEmures'hatmmﬂn ity
lxquld—

 due to the many.

assumptions that have boen” made In thosk eases, it is- only

anappmxxmauononhepmdmpwmchxsreqmred

can be obtained ; .very Blmply by aprpmnmatmg the mtegml;

of Equntwn 35 by .

St = il )u- .
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where dumy is evaluated fmm 6 at thev&luef F
turbulcntfmbulent ﬁow Fie S 19
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Aeompansonofthemore - Jution’ and

the i -
mate solution will bé given for a specific case in Emplel

Ezample 1. Calculate the two-phase pressure across
which is 11 tubes wide, 66 in. long,4row!deep,hg ODw%:&ﬂ
and bas & 22-ton capacity using Refrigerant 12. Suction tem-
‘1’3’5‘;‘““ is assumed as 40 F, with oondensmg temperature
. Tbelnadmgu2wnspercucuxt.md, the standard vapor
t.h tot.al”;:med' Lhe ﬂo!:hnm is 3.9 lb
8
b/mm. (te 4.04 X To%s stug/one W rate, w, in the circuit is 7.8
Ra.my entenng the coil s found to be
-0%5,:0&!!31. ?mdfmctmnoﬂheﬂowmwlsw,-s%

Ib/min, and the vapor fraction is w, = 185 Ib/min., It will be .
assumed that ' turated vapor, Le,

the: fluid leaving the’ coil
'z.nlm At 40 F, &hevmmcyqfthebqunimdnporm £

* 4z = 0.286 centipoise .= 5.95 X 10—* it
e = 00119 oenupoue =248X. lwd;llgé}(f)tﬁ:gc)

p,nSBHb/cun-‘ZGSalug/ l’t -
p,-1295lb/cuft-0040251ug/cufh

The m.ndedn.me(eruf [m_ OoD ﬁxbmgsooﬁsﬂ., and the
madeuulowl(ﬂ
A ofthevn
T Yy purnt(bewdmlat(nmmmgmhqmd

¥, ;1'_‘ - 185 . .
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v, = 147n/m

,or

Bow model in, . theref;
-VApOr (¢-4): 5 therefore, turbul
ﬁckhan—Marhndh parameter to be used is therefore

[ _ 100 +0.235
g, frduinli I A
2
‘='0618 ‘.
Thenvmgevnluetobeuaedforlheﬂmd roperti
" known at this stage because the pressure drop ;n&e;e?k:o::f

For a first approximation, the fluid il
inlet temperature (assumed to be 48’0; oo will be evaluated ot

g_rx'_x)...‘- [(;6_235) (3‘318159 » ’(o 618 5. l]o .

(Xl_x)-" -0.109
From Fig 6, it is found that
- ($i)ery = 18
@Ml — Zep ' = (18)(1 — 06180 = 574

Equatwn 31

The liquid ma.lcuhwd next. Thi
l"l'he veloc:ty VP' -n uugven by -

1s given by:
v . 78 Y
p,A @.H0.0162)(E0)
v = 0.93 ft./aec '
-+ Thé Reynolds' pumber (¥, Ba)s 18
(Nx.)- - V.D (0 93)(0 0455)
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[nundnv.lo I‘;neg 5 (assuming a Emooth tube) the friction rucmr f. 3
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Nzglecnngthebends.theleugthnfonewcmtoﬂheeod
. 4(66) K

“.L =22u':

Ap. - ILB lb/aq ft

" ap, ='0.101 pii

. using' properti
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The fncuonal eomponent of the two-phase prmre dmp is

thos found LB -,
Z g = ANl = Tt
= '(0.101)¢57. 4)

or : = 58pu
‘The & ‘Jspvznby 28, As i
a8 ﬁrst appmnmntaon that pys = psi A0d pee = g, i in found
m(uu X m—')' 1.00 5 0.235 _ 1.00— 02357
“Ape.T T (0458 00402 - 268

‘AI;- =.100 Ib/sq ft

Aps = 0.7 psi,
'rh; m.‘u two-phm pmmure drop va  thus found to be:
Apre = Apy + Apa
- =58 +.07
. - © Apre = 6.5 psi .
This value could now be improved by reworking the problem

es evalunted for the avemse evaporator tempera-.
)

tare, which is about 36 F. If this ne, lt in iound ﬂmt

ont m.hcr than using the average va.lue oi hqunhon 40,

. ltnioundthatAyrr =62

pei-
gives an idea of the order of magmmde of differences
d with different It also may be
of interest to note that the manufacturer of this parUcuLu coil
states that the pressure drop is 5.8 psi. - .+ .y

DYNAM|C PRESSURE LOSSES
As was di ly; total pr ,"P, is ‘equal to
the sum of the muc pmum and kinetic energy head
(velocity pressure). If there are no losses in a system, the total
pressure remains constant, but if losses exist, the total pressure

deﬂmsesmtheduechonofﬂow
The!osoftntal pressmeduetowallfncuonmumform
pipes has béen . In additior tothefno—

tional losses, losses can be nnposed on the flow, due 'to,sepa~
ration of the boundnry layer and the subsequent dlssxpahon
into turbuleuee - ——

Table 5.... Location of Pressure Lass Daf . v
. ‘and-1965-GUIDE AND DATA BOOK  ,

- t_ location
Component | Volome ——
g Chapter Fages’
Dueta and duct ﬁt 1965 |. 31 562-569
. Duct fittings and int .| 1964 7 ]380,
T Tie6e ). 7 85-86
Pipe fittings . 1964 . 8 97 .
- -] 1964 |. 100 —{139-140
1964 76 849
Pipe lm:tmn losses, copper - - .
and iron 1964 10 136-137
Plpe friction loss, commer= o
cial steel, schedule 40 1964 10 |
Pipeand bubmg friction losses} 1964 |- 827 7
Valves and fittings | friction [ .,
lossés T1964 C|° 82 -
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Dynumiclosses‘ o e

ofsvechrsensepamﬂelmtheduectwnofﬂowtohnehc
energy of a random -vector sense or Whenever any
factor in a flow system ct the itude or d; of
the fluid kinetic energy, turbulence occurs urs with an accompany-
ing loss in total préssure. Flow losses, in geiteral, are propor-
tional to the kinetic energy of the ﬂ\nd for any given gystem

nﬁgurahom s

Because flow losséa are proportwnnl to the kinetic energy of
the fluid-it-is-convenient to expm them non-dimensionally

in terms. oﬂbevelocxty, ssure or'd, ic head existing at
some ‘point. in the system, usua.lly mmed:aie]y upstream of
the section under consi This sicnal ex-

prmon, commnnly refened 140 asa losa weﬁcmlt, is- deﬁned

(43)

AP - pmuure lcm

|
Pr p—h— - velocn.y pressun

The units used in Equxt.mn 43 should be eonsist.ent for all
'erms N -
If the oasmnre ressedaslo&coeﬂimentsbawdon(
velodities, they are nearly independent of scale, veloc\ty, and
fluid properties o long s the ‘Reynolds number is -well into
the turbulent region, no changein the mode of flow oceurs, and,
for compressible fluids, the Mach number is less than 0.3.

Loss coefficients for duct elbowsiand duct area changes are
given in Tables 3 and 4 of Chapter 31. Additional loss coeffi-
cient data for elbows, bends, area changes, diffusers, turning
vanes, branch connections; mardifolds, vnlves, and screens are”
given in Section 1, of Reference 12.

Pressure loss dnt.n for ducts and dugt ﬁtt.mgs nnd various
types of pipe and pipe fittings, expressed as eq\uvalent. lengths
rather than as loss coefficients, are included in’ ottier chapters
of the 1964 and 1965 volumes of the Gums. ANn Data Boox

- - asshown in Table 5.
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