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Abstract

This thesis is based on relevant national, standards, and strictly follows the
GB151-99 and GB150-98, emphatically introduces the calculation of heat technologic
process of U-tube heat exchangers, the effect with the fluids and structure of heat
exchanger, and design of kinds of mechanical structure, including structure of
technologic process and mechanical structure and the loading conditions of objects of
heat exchanger and strength check ,such as, tube sheet, aimed to make the heat
exchangers work safely, the former is mostly related to component structural form and
dimension, such as Vessel Head, nozzle, tube sheet, and baffle plate, and so on. And it
also involves connection between tube sheet and accessories, shell and channel.
Besides it also introduces some events to taking into account when manufacturing,

inspecting, installing and maintaining.

Key words: Steam superheater; Calculation of heat transfer; Design of structure;
Strength check
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TAEE ] (MPa)  3.75 55
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T
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_ 248.2+ 400 ~394.1°C

~

BRI RE PR N -

- 443.1+416.3 —4297°C

MR E TR, 70 A A BT S FE RV E RS AT R T A
BN T o e EEl IR 2-1
R 2-1 BT LR

415 Co, co H, N, CH, | H,0 | #il

TE% 11.78 3.27 44.33 16.16 0.27 24.19 100

MR 2-1 PLR AL AL TP E B F i e B A Ao e R N rtE S
B, Wk 2-2.
* 22 WIS HER

Hor EE#A wE R FREE
Cp(J/kg-K) pkg/m?) U(Pa-s) AW Im-K)

Co, 1042.22 94.13 2.86x107° 0.049

CcO 1112.14 57.82 5.73x107° 0.050

H, 14604 3.86 1.58x107° 0.33

N, 1096.25 57.85 6.75x107° 0.051

CH, 397491 33.69 3.16x10°° 0.11

H,O 2838.9 41.34 2.81x107° 0.0766

IRYE A S E R AL TR e & sk e FIRA SR E A
TG U AR S TS5
CO, HIBEIR 73 %A

11.78%
2

y‘:1L7@@£4+327@68+443y@é+161@@68+027%%6+2449%%é
CO [ BEIR I 2R
3.27%
yz::1L78%y/_+327%9/ +4433?9/+{g§6%9/_+027?9/ +24.19%
44 28 2 28 16 18
H, HOFE /R Ay 2R
44.33%;

V3 =
11.78% 3.27% 44.339% 16.16% 0.27% 24.19%
Y+ 32170+ 44:33%) 4 16.16% 1 027%/ 1 24.19%/ .

=1.09%

=0.48%

=90.52%
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16.16%
Vi T ag 32 A a6 [0z aaiov = 236%
) %4+ . %8+ ) %.'_ . %8+ . %6+ ] %8

CH , B EE IR 73 3R«

027%;
s T11.78% 3.27% 44.33% lé616°/ 0.27% 2419%, 0.07%
. %4+ . %8+ . %4_ . %8_,_ : %6+ ) %8

H,O IEEIR Iy 2N

24.19%
it

v, = = 5.48%
11.78%, - 327%/ - 4433%/ . 16.16%/ +027%,/ . 24.19%
%4* %8+ %* %8+ 716+ 18

E RN SIS BT E A N
pm = Zpiyi
0.5
Zy[/uiMi
= (2-2)
Hy ZyiMiO'S
Cp,, =D v.Cp,

1
A =M (2-4)
ZyiMi3

%0 (2-1) TG & U N
P =94.13x1.09% + 57.82 x 0.48% + 57.85x 2.36% + 33.69x 0.07% +
3.86%90.52% + 41.34 x %5.48 = 8.45kg / m’
%30 (2-2) VAT A U TR

_ 2.86x1.09% x 447 +5.73%0.48% % 28"% +6.75x 2.36% x 28"
1.09% x 44%° +0.48% x 28" +2.36% x 28%° +
3.16x0.07%x16% +1.58%90.52%x 2% +2.81x5.48% x18%° s
0 03 e =2.23x10"Pa-s
0.07% x16% +90.52% x 2% +5.48% x 18"

(2-D

(2-3)

m

#%30 (2-3) THEA NG BN AOY:

Cp, =1042.22x1.09% +1112.14x0.48% +1096.25x 2.36% +3974.91x0.07% +
14604 % 90.52% + 2838.9x %5.48 =13.42kJ / kg - K

#%30 (2-4) TWHEA NGRS FRAREOY:



1 1 1

~0.049x1.09% x 443 +0.05 x 0.48% x 28 +0.051x 2.36% x 28

m 1 1 1

1.09% x 443 +0.48% x 283 +2.36% x 283 +

1 1 1

0.11x0.07%x163 +0.33%x90.52% x 23 + 0.0766 x 5.48% x 183

1 1 1

0.07% %163 +90.52% x 23 +5.48%x 183

A

=028W/m-K

g

ZEVRAE 324.1°C, 4.6 MPa FHIWIMEEIEINT
HE p=18.68kg/m’

ERWHRE ¢, =2.76k] kg K

SHEH 1=0.054W /mK

Ki¥ 1 =2.096x10"° Pa.S

B NS AE 429.7°C, 6 MPa N ISR R
BFE p=8.45kg/m’

ERIEAE ¢, =13.42k) / kg K

SHEH 1=0.054W /mK

K% 1 =2.23x10"Pa.S

22 HERRE
2.2.1 FIMERIEE
JetgPRAR R, R (2-5) HE
AL - A
miE AL
In—

At,

At (2-5)

At, —At,  (416.3-248.2)—(443.1-400)
Aty 1 (416.3-248.2)
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222 ARE
MRS R, FoRRBERRTK, M KMEXSERARE. 56
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AR AL B AT SR SRR AR SRR S R L 3 O -
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c,At,  2.76x10° x (400 —248.2)

R 2024190 — 5.63kg/s
c,At, 13.42x10° x(443.1-416.3)

2.3 TEEMR

2.3.1 ERMENRE

BAVEROUE . RIS RG0S BOTE . AU . Z4ENANIE SR 1K
ARFRESRIIE LS, —BUERDEE RS E I T, MR, AREERH
T

Ve PRE AR, NS AT BEATLE s ke, (B — A N R E R E . 5 45
Pa« G BEROR B BR FBCR BB A2 . R E H AT 92108 e s R0 r ik
FAE ¢25 % 2.5mm I $19 x 2mm PFPARE B0 5o RN EAR, AR FR Y
AR R, SR8 eREERD . ARREIR .

BB LUE T 8 KA PR M O R EAME TR, B5E
o B A P7 FIARAERN B K BN 6000mm , 4 BUE KA, AR K FE kS,
PR, R RHRTR . A BRI R 925 % 2.5mm KDGE . BUE N
Mk u=16.5m/s »

2.3.2 BERBAERESR
AR I AL P WA AR SRR (2-7) i
I (2-7)
Za’fu
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DI PR A R A
. Voo 5.63/8.4215 129 (D
g2 0.785x0.027 x16.5
il
P e #E K12 (2-8) e
A (2-8)
27d n,
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A 105 5 18m

T2, 2x3.14x0.025x129
MRAE AR BT SEBRTE DL, SRASRER T, BIIUEREK L = 6m .
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_L,-T, 443.1-416.3 t,—t,  400-248.2

R T Ta00-asa T PR T Tasaooasa 7
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g, =095

D~ 35) £ IR 25

At, =g, A, =0.95x91.8=87.21°C

2.3.4 L REHF

o IR N d =25mm, 7T GBISID B /N & H /NS dh kN
R_. =50mm, BB/ FERRAR ST —HEM e HVE 25 M 4208 S0mm , B Ar FERR AR
] ERE—HEARE S AR A S . U B B il |7 1 B /N EE B4 2 (2-9)
i €

d
o :51(1+a) (2-9)

.

d 25
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