Relazioni e - NTU

TABLE 11.3

Heat Exchanger Effectiveness Relations [5]

Flow Arrangement Relation
1- —NTU(1 + C,
Parallel flo = exp[l B )l (11.282)
1 —exp[-NTU(1 - ()]
Counterflo £=T-C,exp[-NTU(I — C)] (C,=1)
= T ‘NTUIU € =1 (11.202)
Shell-and-tube
2 1 +exp[-NTU)(1 + CH)7] }‘
el 24 ... =41+G+(1+CcH? 11.30a
One shell pass (2. 4. . . . tube passes) £ 2{ +G+(1+CH xl_exp[_ A+ )7 (11.30a)
= n — n -1
n shell passes (2n. 4n, . . . tube passes) e= [(l—sﬁ) - 1] [(:ﬁ) - C,] (11.31a)
1 - & 1 |
Cross-flow (single pass
Both fluids unmixed e=1—exp [(%) (NTU)" 2 {exp[—CANTU)" "] — l}] (1132)
Cry (mixed). Cpyy (Unmixed) - (é)(l —exp{—G[1 —exp(-NTU)]}) (11.33a)
Crir, (mixed), Cpyy (unmixed) £=1—exp(—G {1 — exp[-CNTU)]}) (11.34a)
All exchangers (C, = 0) £=1—exp(—NTU) (11.35a)
Tapre 11.1  Heat Exchanger NTU Relations
Flow Arrangement Relation
Parallel flo Ny --Bll -1+ G) (11.28b)
1+C.
__1 e—1
Counterflo NIU -1 ln(—s o 1) (G<1)
=_% —
“1—2 G=1 (11.20b)
Shell-and-tube
One shell pass (NTU), = —(1 + € 1 (%) (1130b)
(2. 4. . .. tube passes) Ve, —(1+G) 1300
a+ch '
n shell passes Use Equations 11.30b and 11.30c with
(2n, 4n, . . . tube passes) Fo1 £C,— 1\1m
£‘=F—C, F=(e—l ) NTU = n(NTU), (11.31b,c, d)
Cross-flow (single pass
Cy (mixed), Cpyp (unmixed) NIU=- ln[l + (Cl) In(1 — eC,)] (11.33b)
Cyip (mixed). Cy,, (unmixed) NIU=- (CL) In[C, In(1 — &) + 1] (11.34b)
T
All exchangers (G, = 0) NIU=-In(1 —¢&) (11.35b)




