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Abgtract : Based on the relative theory and operation optimization method , the definition, assessment parame-
ters and dynamic assessment method of heating economics about buried thermal oil pipeline were outlined in the
paper. The method of constructing assessment plots was presented by a practica example. The behavior of the
assessment plot was discussed and an evd uation process was performed. By means of the plots the range of eco-
nomic discharge cgpacity and the index of heating oil consumption for trangportation can be determined. The
state of heating economicsfor practice operation scheme can be dynamically estimated by comparing the informa
tionobtained by thermal analyss according to these running parameters with that from the assessment plots.
The efficiency of heating stations can be predicted if the oil amount consumed in furnaces were known. The tol-
erance i nfluence on assessment plots caused by the change of discharge rate was discussed for five different il
conditions. The results show that the tolerance was small in the definition domain of the plots, even if the il
has high water content and large coefficient of heat conductivity relatively. The method can be used to dynami-
caly perform the heating economics assessment for crude oil pipelines.

Key words: thermal oil pipeline; operation optimization; heating economics; dynamic asseessment plots; toler-
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1 (3475t/d) ,
Table 1 The operation parameters which the analysis is based on
K
[ km / / / Im [ (\W/ m* K)

1-2 37.4 69.0 31.0 12.0 62.0 2.154 ! !
2-3 36.1 69.0 29.0 11.0 60.0 2.420 )
3-4 285 64.0 31.0 11.0 51.0 2.590
4-5 28.0 62.0 29.0 11.0 50.0 2.902 ’
5-6 33.3 56.0 30.0 13.0 56.0 2.239 !
6-7 46.7 67.0 29.0 12.0 73.0 1. 906 ) )
2 ) )

Table 2 The result tolerance between practice and numerical simula-

tion
/ /m 600
! % | % =
*= 500
1-2 66.143 69.0 -4.14 58.172 62.0 - 6.17 w0
]
2-3 66.042 69.0 -4.29 58.852 60.0 - 1.91 < 400
=
3-4 63.019 64.0 -1.53 48.159 51.0 - 5.57 S
4-5 61.474 62.0 -0.84 49.500 50.0 - 1.00 i 300
5-6 56.300 56.0 -0.54 55.850 56.0 - 0.27 =
6-7 64.778 67.0 -3.32 72.034 73.0 - 1.32 = 200
vl
Pxo  870kg m?, & 100
37 45 24 0 ‘ : : i
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’ Fig.- 1 Thefriction and loss heat value assessment for unit mass oil
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4. 226 %o 2.044 %o
3.2
350 m¥/ h, 3.4
33.5t, 4. 62 %o, 3
3 1
0.75 0.8 a , b
a b )
4 C
% , b ¢
S 0.85 5 b
g , , b c
=t
-_a__-’ y
C b 1. 331 %o, a
, i 28 ,
150 250 350 450 550 650 750 850 1. 331 %o )
Q/(m*/h) , , b
28 c
3
0, 0,
Fig-3 The fud consumption index plots for unit mass il trans 12.28% 14.28%,
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Table 3 The heating economic eval uation for a practical operating scheme
/ / wy/ (kI kg)  wyl (K kg)  w/ (KI/kg (wo wi) /% (wo w) | % | %o
a. 208.0 1.565 468. 88 3.452 472.33 0.736 2 0.730 8 -
b. 198.8 1.4737 452.19 3.361 455. 55 0.743 2 0.7377 11.244 9
c. 170. 42 1.503 2 396. 06 3.563 399. 62 0.899 7 0.891 7 9.914
(b-a) /a) /% -4.42 -5.8 -3.56 -2.6 -3.55 0.95 0.94 -
(b-9 /b /% +14.28 -2.0 +12.41 -6.0 +12.28 -21.06 - 20.88 +11.84
3.5
167.3m’/ h, 0. 454 m/
s, 3 ¢ , 28 4 K
1 H K

9. 914 %o,
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(41 2 000 < Re < 10* ous soil conditions
, O
N 0.25 | % 6 10 15 20 25
o, = Ko_yPr(y)' 43[% (10) AdW (mK 05438 1.012 1.454 1.617 1.651
d Pry (RYR) /% 1.4 247 3.37 3.68 3.74
Re>10%, Pr<2500 , (R R) | % 5.6 9.83 13.4 14.63 14.88
A pr.| 025 (R4 R) | % 93.0 87.7 83.27 81.69 81.38
a,=0.021 —d“ReS- Spry 4 Ffru‘_ (11) i
3.9
Ay Ay 58
, Re Pr , 3.3 f
. L
y bi , Ko 3
3 2.7
, Re ™ 2.4
ho>2Dyw , 0> gz.x»
® 1.8 1
(4] .
X 15
A 1.2t
az= (12) 0.9
D In4_hQ '
w D 0.6 r
W 0.3
As 150 250 350 450 550 650 750 850
42. 69 (3.4 Q/(m*/h)
39.69 7\y A 0.130 1
4
0.1304W/ (m- K) , 2 283 2 ) ) ] o .
4] Fig.- 4 Theratio of heat resistor value during oil heat releasing to
379.4J3/ (kg K)'*', 8 mm, total resisor
’ 4 Q=163.5m% h Kies.s
K Q
4 163.5m’ h 5



49 -

’ )\S
: As :
- 0.414 %,
2.99 %, 6 % :
K -0.156% 1.11%,

(167.3 m% h) ,

K
: 600 m* h
5 1
K ,
K y ’
4.2
3.9
3.6
3.3
£ 3
5 2.7
i1 5.4
= 2.1
% 1.8
X 1.5
1.2
0.9
0.6
0.3
Q/(@’/h)
5 Q K Q=163.5m%h K
Fig.5 Thetderanceanalysisof K- value calculated by any Q toa
given Q

5
; K
K 1
[1] , . [31 -
, 2005, 17 (3): 19- 23.
[2] : 31 -
2005, 24 (6): 22- 27.
[3] ' . [3] -
2003, 26 (3): 22- 23.
[4] : [M] .
, 1986.59 - 74.
[5] . . [M] -

, 1974.37 - 71.



