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Andamento del numero di Nusselt lungo la regione di ingresse di un lubo per il
case di temperatura costante alla parete o di flusse termico costante.
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Figure 6.8 The Nusselt number for laminar flow through a tube with uniform wall
heat flux.
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Figure 6.10 The Nusselt number for laminar flow through a tube with constant wall

temperature.
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TABLE 8.1 Nusselt numbers and friction factors for fully developed
laminar {tow in tubes of differing cross section

Na. = hD,
Up = 2
b - -

Cross Section = (Uniform ¢; {Uniform T)) f Rep,
_ 4.36 3.66 64
1.0 3.61 298 57
1.43 373 3.08 5%
20 4.12 3.3% 62
3.0 4.79 3.96 69
4.0 5.33 4.44 73
8.0 6.49 5.60 82
w 8.23 7.54 96
— 3.11 247 53

Used with permission from W. M. Kays and M. E. Crawlord, Convection Hear and Mass Trangfer,
McGraw-Hill, New York, 1930
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Table 81 Nusseh numbers for fully developed
laminar flow in 1ubes of differing cross section

kD, 44 DiarTErro
Nup=—— Dh=~5‘ 1DRAES D
b
CROSS SECTION P iconstant g7 (consient 7] o =4

o ] 40 533 oy
b
ma: ‘ 5.0 6.49 .60
— o §.23 7.54
VAN — 3.00 233

Table 8.4 Summary of conveciion carrelations for internal flow. s

CORRELATION CONDITIONS

=6 Rey (8.19)  Lzminazr, fully develaped

N =458 (851} Leminar. fully developed. constant o). Pr z 0.6

Nup = 365 {833)  Leminar, fully developed. constemt T,.Prz 0.6

o 4 006850 LIRepPr oy Laminar. thermal entry lengih (Pr® 1 or an unhezied

wpw 365+ W (8.54) stening lengik). consiant T,

o5

— . RegPryt ¥ 7 p\ie .. Lzminar. combined entry Jengih

Nup=1.86 LD ) (Z 8.33) [(RepPr L DY Hp p, "]z 2 constant T,.
0.48 < Pr < 16,700, 0.0044 < (g ) < 9.75

F=0316RegF (8.20) Turbulent, fully developed. Rep 52 x 107

F=0184Re; (6.21Y Turbolent. fully developed. Rep > 2 x 10°

Turbulem, fully developed. 0.6 < Pr< 160,

Nup=GOI3RE P} (8.57)
Repz 10.000, L D2 10

or,

Nup= 0023Re% 4P (8.58)°  Turbulent, fully developed, 0.6 < Pr < 160,

Rep = 10000, LDz n=04for ,> T, and n=03

for T, < T,
or,
PACEE }
Nup=0027Re} Pri? (-—) (8.59)°  Turbulent, folly developed, 0.7 < Pr < 16,700,
Hs Rep2 10000 LD =10
Nug= 482+ 0.0185(RepPr)™ =7 (8.60)  Liquid metals, wrbulent, fully developed. constant g,
3.6 % 107 < Rep < 905 x 104, 10° < Pey < 10°
Nup=50= E!.(}BS(REDx""rJ'J'5 ‘ (€61) Ligwd merals, tu;bulcnt. fully develaped, constant T,

Pep> 100

“The mass trzasfer comelztions may be obtzined by replacing Ny, 2nd Pr by $khy and Se, respectively,
! Propertizs in Eguations £.51, .53, §.57, §.58, 5.9, £.60, and £.6) arc based on T,: proporiies in Equations 8.19. §.20, and

§21 21¢ based on T, =(7, + T.} T propertics in Equations 8.54 and 8.55 are based on T_ = (7, + 702

Rep=Dyu v D, =44, P u, =m'pA. .
‘Egrations §.20 znd £.21 pertzin o smooth tubes, For rougb tubes the Chilion-Colburn anaiogy, Equation £.56, thould

be used with the results of Figure 8.3,

A 2 first 2pproximziion, Equations §.57, £.58, or £.39 may be uscd 10 evaluale 1be average Nusselt numbcr-.ﬂn over the

entire whe lengrh, if (L D) 2 10, The properties should then be evaluaied af the averzge of the mean temperature,
L=+ T2



TYab. 7.3 Valori del numero di Nusselt ¢ def coefficienie di atirito per il moto laminare compleiamente
sviluppato in condotti di varia sezione.

] ‘ Ny, Nﬂh C_{ - K.Ch
’L
orma della sezione (¢'" = cost) {Tp = cost)
436 3.66 16,00
2 4.12 3,39 15,55
. afb= 3 4,79 3.96 1.0
b 4 5,33 4,44 18,23
_ 6 6,05 5,14 19,70
fe——a —— 3 6,49 5,60 20,58
o 8,24 7.54 24,00

4,00 334 15,05

10° 2,45 1,61 12,47
8= 30° 2,91 2,26 13,07
60° 3,1 2,47 13,33

90° 2,98 234 13.15
120° 2,68 2,00 12,74
T afb= 1 436 3,66 16.00
b Z 4,56 3,74 16.82
4 4 4.88 379 18.24
F—“ 8 5.09 3,72 19,15
é | 16 518 365 19,54
Tab. T4 Numeri di Nussell per il moto com-
pletamente sviluppate in condotli anulari con
una superficie isolata e I'alira isoterma.
& Nu; Nu,
De
\ 0 - 366

005 1746 406
010 11,56 4,1
025 137 423
050 574 443
100 486 486






