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INDEX 

A 
air compressor intercooler, 85 

B 
baffle cut, 32, 37, 38, 40�48, 70, 72, 89, 90, 

91, 97, 101, 114, 164, 177, 183, 195 
very small and very large, 37, 38 

baffle cut, orientation of 
horizontal cut, 38 
vertical cut, 38, 89, 135 

baffle cut, recommended, 38 
 
baffle spacing, 2, 6, 19, 32, 36�39, 41�45, 

47, 48�50, 62�65, 70, 72, 77, 90�93, 97, 
98, 101, 103�105, 116, 177, 183, 184, 
190, 193, 195�198, 200, 201, 203 
maximum baffle spacing, 36 
minimum baffle spacing, 36, 62 
optimum baffle spacing, 37 
variable baffle spacing, 91 

baffles 
deresonating, 205, 207 
double-segmental, 38, 47�49, 85, 91, 93, 

97, 98, 101, 116, 196, 197, 199, 200 
helical, 1, 211 
rod baffles, 145, 205, 211 
single-segmental, 47�49, 91, 93, 94, 96, 

102, 116, 145, 196�199, 201, 203 
baffle-shell leakage (see also leakage and 

bypass streams), 42, 43, 44, 59, 65, 71 
boiling 

boiling range, 3, 124, 126, 132, 133, 143, 
154 

convective boiling, 127 
critical pressure, 3, 21, 22, 126, 127, 142�

144, 157 
critical temperature, 157 
film boiling, 3, 56, 124, 139, 140, 144, 

146, 147, 149, 154, 167 
flow boiling, 3, 127 

incipient boiling, 125 
maximum heat flux, 126, 127, 142, 143, 

149, 150 
natural convection, 124�126, 213 
nucleate boiling, 56, 124, 125, 127, 139, 

140, 143, 144, 146�149, 154, 167, 213 
pool boiling, 3, 123, 124, 126�128, 132, 

133 
pool boiling curve, 123, 124 
porous surface, 125, 144 
rough surface, 125, 176 
sintered surface, 125 
steady-state film boiling, 124 
subcooled liquid heating, 141�143, 152 
unsteady-state film boiling, 124 
wide-boiling mixture, 127, 131, 132, 

135�137, 142, 150, 154 
broad objectives of thermal design, 19 

C 
channel, 5, 7, 10�13, 23, 64, 68, 71, 112, 

127, 141, 221 
channel cover, 5, 7, 10, 11, 13, 23, 68 
co-current flow (see, flow co-current) 
condensation 

inside horizontal tubes, 86 
inside vertical tubes, 86 
of mixed vapors,  
 outside horizontal tubes, 108 
 outside vertical tubes, 88 
dropwise, 86 
film-wise, 86 
gravity-controlled, 86, 88, 89, 101  
isothermal , 85, 92 
shear-controlled, 86, 88, 89, 101 

condenser 
ejector condenser, 49, 85, 116 
reflux condenser, 87, 88 
surface condenser, 119, 176, 181 

condensers, 2, 3, 4, 49, 83, 86�91, 98, 100, 
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112, 113, 116, 117, 119, 160, 161, 168, 
176, 181, 195, 218 

condensing 
on the shellside, 38, 114, 116 
on the tubeside, 114, 116 
condensing range, 83, 85, 90, 96 

conical head, 12 
conversion of pressure drop to heat transfer, 

26, 34, 35, 37, 38, 50, 68, 205, 209, 210, 
214, 218, 219, 221 

corrosion allowance, 23 
corrosiveness, 68, 69 
corrugated tubes, 211 
countercurrent flow (see flow, 

countercurrent) 
critical pressure, 3, 21, 22, 126, 127, 142�

144, 157 
critical temperature, 157 

D 
dam baffle, 109 
dead spaces, 68, 179, 183, 209, 218, 219 
desuperheating, 3, 85, 90, 104�108, 110, 

112, 120, 129, 160 
dry-wall desuperheating, 105, 106 
wet-wall desuperheating, 105, 107 

dummy tubes, 40 

E 
enhanced heat transfer, 4, 209�211, 215 

benefits of, 210, 215 
equal outlet temperature, 56, 76, 162 
expansion joint, 13, 14, 114 

F 
feed-effluent exchanger, 162 
film boiling � see boiling, film,  
finned tubes, 116, 212 
flooding, 87, 88, 112, 117, 118 
flow 

co-current , 52�54, 139, 205 
countercurrent, 3, 24, 51�54, 57, 71, 77, 

205, 211, 215, 221 
laminar, 37, 50, 179, 181, 214 
longitudinal, 36�38, 217, 218 
turbulent, 26, 37, 50, 53, 221 
window, 37, 38, 44, 46, 202 

flow rate 
high flow rate, 12 
low flow rate, 72, 87 

flow regime 
annular flow, 87, 88, 139 
choke flow, 137, 142 

churn flow, 139 
mist flow, 139 
slug flow, 88, 139 

flow velocity, 175, 177, 178, 197 
flow-induced vibration 

acoustic vibration, 4, 120, 191, 205�207, 
208 

damping, 192, 193 
fluidelastic whirling, 48, 94, 97, 191, 193, 

194 
modes of tube failure, 193 
natural frequency of tubes, 190, 192, 194, 

199 
tube vibration, 49, 190, 191 
turbulent buffeting, 191�195, 199, 200, 

206, 208 
unsupported span, 49, 190, 191, 193�195, 

197, 199, 200, 203 
vortex shedding, 191�195, 197, 199, 200, 

206, 208 
fouling 

adverse effects of fouling, 171 
bio-fouling, 98 
categories of fouling, 4, 173, 183 
cleanliness factor, 176 
corrosion fouling, 173 
dead spaces, 68, 179, 183, 209, 218, 219 
design guidelines to minimize fouling, 

179 
fouling resistance, 4, 22, 26, 43, 72, 106, 

118, 165, 168, 171, 174, 176�181, 186, 
212, 221 

higher tube pitch, 183 
on-line cleaning, 181 
parameters which affect fouling, 166 
particulate fouling, 173 
selection of fouling resistance, 179 
spare tube bundle, 182 
spare unit, 183 
TEMA fouling resistance, 178 

fouling layer thickness, 4, 180, 181, 185, 
186 

H 
head 

front head, 10-12 
rear head, 10-12 

heat exchangers 
fixed tubesheet , 13, 23, 35, 40, 75, 113, 

131 
floating-head , 7, 10, 14-16, 22, 23, 24, 40 
U-tube, 6, 10, 13, 14, 35, 39, 40, 75, 113 

heat flux, 102, 106, 107, 121, 123�127, 129, 
130, 132, 138, 141�143, 145, 148�150, 
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152, 154 
heat release profiles, 3, 20, 21, 157, 160 
heat transfer augmentation, 210, 214 
heat transfer coefficient 

condensing , 90, 95, 96, 101, 102, 107, 
110, 113, 117, 118, 121 

overall, 26, 30, 31, 51, 53, 57, 62, 89, 95, 
101, 138, 147, 149, 150, 165�167, 171, 
176, 177, 184, 205, 210, 212, 217, 218 

shellside, 6, 38, 40, 44�47, 58, 62, 64, 65, 
77, 78, 102, 105, 176, 183, 184, 186, 
202, 212, 218, 219 

tubeside, 24, 25, 26, 27, 30, 31, 54, 76, 
106, 113, 142, 153, 176, 211, 212, 214, 
217 

heat transfer efficiency, 44, 45, 209 
helical baffle exchangers, 1, 211 
helixchangers, 218, 219 
hybrid heat exchangers, 223 
hydrogen, 3, 160, 212 

I 
impingement plate, 5, 8, 9, 112 

L 
lanes 

pass-partition lane, 7, 13, 30, 36, 39, 40, 
70 

leakage and bypass streams 
baffle hole-tube, 39 
baffle-shell, 42�45, 59, 61, 65, 71 
pass partition, 5, 24, 53 

LMTD, 51�55, 57 
longitudinal baffle, 9, 10, 33, 135 
loop seal, 109 
low-fin tubes, 3, 6, 90, 116�118, 126, 144, 

211 

M 
mean temperature difference 

Ft factor, 54, 55, 57, 77, 78, 205 
MTD, 51, 53, 54, 56, 58, 59, 61, 62, 67, 98, 

99, 101, 105�108, 111�113, 132, 133, 
135, 137, 139, 142, 150, 154, 157, 161, 
211, 214, 218 

multiple shells 
in parallel, 75, 98 
in series, 3, 23, 57, 62, 76�78, 98, 99, 

101, 180 
in series/parallel, 78, 101 

multiple shells:, 3, 23, 57, 62, 75�78, 90, 98, 
99, 101, 169, 180 

N 
natural convection, 124�126, 213 
noncondensables, 84�87, 89, 120 
nozzles, 5, 12, 22, 33, 34, 40, 49, 90, 98, 

110, 112, 119, 120, 131, 136, 190, 221, 
222 

O 
on-line cleaning, 181 
overdesign, 3, 27, 162�170, 177 

on performance, 164, 166�168 
on surface, 164�169 

P 
pass-partition plates, 7, 24 
physical properties, 3, 21, 25, 26, 39, 86, 90, 

137, 139, 143, 157�159, 163, 166, 177 
plate heat exchangers, 212, 220 
plate-fin heat exchangers (brazed aluminium 

heat exchangers), 212, 221 
Prandtl number, 24, 25, 69, 87 
pressure drop 

allowable (permitted), 4, 20, 21, 24, 27, 
28, 30, 49, 72, 73, 76, 85, 90, 98, 104, 
110, 116, 119, 180, 195,  

shellside, 2, 3, 10, 23, 35, 36, 38, 42, 43, 
45�49, 64, 77�79, 91, 92, 94, 97�102, 
116, 119, 120, 183, 195�201, 203, 205, 
218, 219 

tubeside, 23, 26�28, 30, 31, 64, 79, 100, 
114�116, 119, 164, 170, 180, 214 

utilization of, 43 
printed-circuit heat exchangers, 212, 222, 

223 

R 
reboilers 

exit piping, 137, 142 
forced-flow, 143 
horizontal thermosyphon, 33, 134�138 
internal, 123, 128, 129, 154 
kettle, 15, 17, 34, 130�133, 135, 136, 

137, 143, 145 
selection of reboilers, 153 
start-up of reboilers, 154 
static head, 90, 138, 141, 143, 152, 153 
vertical thermosyphon, 3, 12, 22, 53, 84, 

88, 136, 138�141, 143, 145, 147, 148, 
150, 152, 213 

reduced pressure, 127, 142, 144 
reflux condensers, 87, 88 
Reynold�s number, 24, 25, 27, 30, 35, 41, 

68, 69, 70, 86, 87, 121, 192, 213, 214, 221 
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RODbaffle heat exchangers, 217, 218 

S 
seal rods, 40 
sealing strips, 5, 8, 9, 40, 41, 164 
shear 

vapor shear, 85, 88�90, 95, 110 
shell 

crossflow shell, 34�36, 38, 49, 55, 119 
divided-flow shell, 20, 33, 49, 85, 91, 96�

98, 119, 198�200, 203 
double-split flow shell, 33 
single-pass shell, 32, 47, 49, 54, 55, 91, 

96, 97, 196, 199 
split-flow shell, 33, 134 
TEMA E, 32, 96, 116, 196 
TEMA F, 32, 111 
TEMA G, 33, 111, 134 
TEMA H, 33, 134 
TEMA J, 33, 97, 116, 205 
TEMA K, 34 
TEMA X, 34, 116, 135 
two shells in series, 55, 63, 64, 70, 73, 

76�79, 98�100, 102, 104, 110, 167, 
184 

sliding strips, 5, 8, 9 
spare tubes, 22 
specific heat, 22, 24�26, 51, 52�54, 112, 

157, 158, 160, 161 
spiral heat exchangers, 179 
stepwise calculations, 30 
stream analysis, 1, 2, 7, 30, 39�45, 63, 65, 

70, 72, 77, 78, 100�103, 183�186, 217 
subcooled boiling, 139 
subcooling, 3, 90, 104, 108�112, 168 

T 
TEMA, 5�8, 10-12, 14�17, 22, 23, 31�36, 

38, 40, 50, 54�57, 116, 176, 178, 179, 
183, 188, 191, 196�200, 202�205, 208, 
221 

temperature cross, 3, 33, 56, 57, 70, 73, 76, 
98, 99, 162, 166, 169, 186, 202, 205, 211, 
220 

temperature profile distortion, 2, 3, 32, 41, 
42, 44, 59�65, 71, 77, 78, 184, 185, 217 

thermal conductivity, 22, 25, 117, 157, 158, 
160, 181, 212, 221 

tube diameter, 24, 25, 27, 39, 68, 69, 85, 
144, 147, 180, 185, 192 

tube inserts 
twisted-tape inserts, 214 
wire-fin, 181, 214, 215, 217 

tube layout 
tube layout angle, 41, 192, 193, 206, 207 
tube layout pattern, 2, 31, 34, 35 

tube length, 7, 19, 22�24, 27, 30, 33, 40, 80, 
85, 113, 119, 127�129, 131, 135, 140, 
189, 205, 217 

tube pitch, 2, 19, 32, 34, 35, 41, 46, 47, 49, 
50, 69, 120, 127, 183, 192, 194, 207 

tubes 
bare, 117, 125, 209, 213�216 
corrugated, 211 
dummy, 40 
finned, 212 
fluted, 213 
high-flux, 125, 143, 144, 211, 213 
large diameter tubes, 180 
low-fin, 3, 6, 90, 116�118, 126, 144, 211 
tubeside velocity, 24, 26, 27, 30, 76, 119, 

153, 155, 177 
twisted, 1, 211 
unsupported span, 49, 190, 191, 193�195, 

197, 199, 200, 203 
U-tubes, 6, 11, 14, 15, 128, 129, 131, 133, 

135, 191, 194 
tubesheet, 5-7, 10-16, 23, 71, 87, 140, 141, 

194, 207 
turbulence, 34, 35, 53, 68, 70, 126, 132, 179, 

181, 192, 210�213, 219, 220, 221 
twisted-tube heat exchangers, 181, 187, 211, 

219, 220 

U 
U-bends, 14, 40, 129 

V 
vapor density, 85, 93, 96, 97, 113, 119, 143, 

195 
velocity 

low, 49, 74, 75, 108, 213, 218 
shellside, 6, 37, 43, 49, 62, 65, 75�78, 92, 

99, 102, 177, 183, 184 
tubeside, 24, 26, 27, 30, 76, 119, 153, 

155, 177 
viscosity, 22, 24�26, 28, 30, 31, 41, 53, 
58, 59, 61, 62, 67�72, 80, 90, 110, 136, 
143, 150, 157�160, 166, 180, 193, 216 

 


