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Relationship Between the Heat Load and the Uneven Distribution
Flow of the Manifold in Header System of Boiler
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ABSTRACT: The flow characteristics of the manifold tended
to more complicated since the design structure of header
system becoming diversification. To ensure the header system
being in safe operation, the manifold need to be having good
flow characteristics. The effect from the uneven distribution of
heat load to the uneven flow distribution of the manifold and
derived the relationship between the heat load and the uneven
distribution flow was studied. Meantime, an example was
given for verification and analysis. The results show that the
distribution flow of the manifold in header system is quadratic
with the average density in the single-phase state and in the
two-phase state when the friction loss correction factor is
constant. The result also shows that the distribution flow of the
parallel tubes increases with the increasing of the heat load in
the liquid state and in the two-phase state, but decreases with

the increasing of the heat load in the steam state.

KEY WORDS: header system; manifold; flow; heat deviation;

flow deviation

E: WP EM RGBT A 1 2R, A A2 O
AN LRI TR T R 2 R ORIFIBRAT AL 9 A
WEAT RIS PR A R L 4 AT (M PRAIE - 3 3 )
i FHARA R GRS IR ST, WSS S A A
PSR FF A AL AL 0 BC AN I A ME AR 5, JEx AR R
FRAIAT THARHES, RIS B Hrscfl. pr g RER N
SRR A B PR 45 B A LE A 0T W s B K P ARPR

EEHH: “+— 07 BERF S RE KT (2006BAF
01A46-8).

Key Project of the National Eleventh-Five Year Research Program of
China (2006BAF01A46-8).

AT SR R0 2 L 1 43 IR ik 5 T B892
R R R, HAUKRIBHRA T 3B 4
L BB LA A O I T, BRI 2GRS T IR
53 TLIAL B B S 11 TR«
SR ARG RSl WL MR B
0 315

SAPLAL K TR S P A 1L
PEOTIIABE . AL R, LUK VA BE
WP T A RS KR S5 138 4y
BCAEAA . JCVARAN . LSRR 1A 52 SOFIEAS 4141
o 52 AIFIAS AL R A SRR RO 5 B S
LA RRR et g, g
PRI, AR G50 255, LU R A
S AT IR 35 PR 4 5 I A 4L 2 L PR
Bystk . KRR A S S S A A AR
PSRN, R SRR R R ST
22 A AR S P 1 T IR

HAT, BFFCN 52 O R A RGO 2L A
FIT RSN TR TRCARANITF R TAE, 4
3+ BE U2 o e b A AR sl B N
51 R IR 4 A R AR B T T, 45
T T SR AR R G I I A A A Bl
VR 45— 22 ik 2 s Z20E 3 5 ST i S A4
AR TR S BRI RIS, B9 T i
H1 3 TR AH 2R SR IR AEAL Y AT PR B R
AT T PR FIRMEEICTRF G T A BB |



24 OE B AL

T £ %

%31 3%

PR > MR AR (AR MK Bl s ok, feih T
A5 5 56 2 R PR AR AR BB AR R Tl S5 o A
B GE, . X LR IL R T
WFFCEEAE N TR T 3 ) ) B R RN B2 RN T
KM IR R BN 21, (HR 5 R A
Gt o A AN 31 S PR SR IR AL i B O3 AN B 23 1k
(IR o

AN B — TP AR R SR B )RS AT
BRI, BRI TR RSN T
SR LU R 2 M PR AN 3 S A D g o A AN 2 )
PRI OC R BEAT BB HE S, S Jro Rl S o0 A |
7L YA AN I8 ) P KD 5 i [N 5% DL U e B A i )
AL
1 KREARFPFIHIREHLKN LD HTIEE

Bl B ARAR AR G R IS 0N B 1 2R 1 ) G
SR RN, AR 2 7% SCHR8] nI 4 1% il AR 7R iy
GO 2 Pty “ ARl M X BT Ak
R

I I

AAA AAA
Il Il
P S
1 KHERZENTERE
Fig. 1 Structural graph of header system
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Fig. 2 Theoretical analysis model of header system
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Tab.1 Parameters of the bend that placed on

the single manifold in header system
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Tab. 2 The parameter information of
header system in different states
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Fig. 3 Heat load distribution curve of
the manifold along the axial direction of header
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Fig. 4 Flow distribution Curves of the manifold along
the axial direction of header at different states
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Tab.3 Maximum flow deviation of

1.6

the manifold in different states of header system
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Tab. 4 Relational data that impacting on the distribution
flow of the manifold which produced by the header

W& B JRHSRE ) BB Hs B X

FA Ap™®/Pa Apls . /Pa Ap, /Pa LLE%
1 20314 1137280 147 895.540 0.783
2 46.623 1516.597 119 293.336 1.310
3 46.780 1553.921 111 027.765 1.440
4 822.314 50265406 258 632.960 19.700

D Y0 AR BRI S IR, A
ROV A (R BE 1 Apyej RN ADijo AR T IS X B 14
P38 J B s B A R, AEAR AN, DAL IR
BRI ST R AR N

2) MTFON AHZEVRR, AR,
SRR A I T Ay g A AP  FHXT AP KL,
BT EeBI A R, A0 19.7%. BRI, 352057
Py A AT S 1, 0 545 B R R X BE AL
AR I S IR, IS AL, HAHZER
AR HHAEAA RN 51 )3 23 B AN 3 A0 AR 4
ek 5 4 P2 th 2 2R E . X1
TEAVOIRET, AN IFA IS 5w B 4 i
Y BCANIE AT I B e DR 35

457
441
43t
42t
4.1t

40}
39 ¢
3.8

3.7 f
36 f
3.5 ...........................

SRR oi/(kg/s)

4T
5 AEAMERFREXRLLEFEETME NS AL
Fig. 5 Local resistance distribution curve of
header that attached to the manifold
along the axial direction of header
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Tab.5 Relational data for the flow curve of
the manifold in different states of header system  kg/m’
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Fig. 6 Flow distribution Curves of the manifold along
the axial direction of header at different pressures
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Tab.6 Maximum flow deviation of
the manifold in different pressures of header system
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