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R4 EIBEETREE S 2 AR E AL

Standard Category Description and Application
A36/A36M Specification for Structural Steel.

Standard Specification for Pipe, Steel, Black, and Hot-Dipped, Zinc-Coated

AS3
Welded and Seamless.

A105/A105M | Standard Specification for Forgings, Carbon Steel, for Piping Components.
ASTM A106 Standard Speciﬁc?tion for Seamless Carbon Steel Pipe for High-

Temperature Service.

A126 Standard Specification for Gray Iron Castings for Valves, Flanges, and Pipe
Fittings.
Specification for Pipe, Steel, Electric-Fusion (Arc)-Welded (Sizes NPS16

Al34
and Over).

API 5L Specification for Line Pipe.

\

2 &0kl © Mechanical Engineering Design Criteria (2007)
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B BE i LR FR R fEMW-h UK 2 BROA >
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(2) 7 i [E B B AR AR T S -

JE S FUE IS B BN A 2 AR i ] - L
et B AR 55 SR AR T R (BT fym®) -
(b) HE(HRIEREETKE *

DUl s (28 B B - HLENFROK IR B 4E
YR REEUKALE - Kb IRRALE
SKEHFINZREAHRE - O 2= HOKAIFR K &k
& S JTHE > BUKEEE A B BKOR AR
BHRM - RIBLLEIRRT > wTHE(S BB ERE 2 2R
e EE R B (BEAL Bk W/m®) 5 FESE 55— Bk
B R E RS - RIAI &I A 2 JRIE TR OK
& (B kW) - fRIEKalhammer (1985)%#:5; -
— (i A KB s < SIS R AR - HR /R
I A% BB B B /7 17460-90 MW/mi” (FH#77223.4-
35.2 MW/km?) »

(c) At ZeEE T B E 4 e R

STEREAGNAR B TmXE
LA REFTHR Z A o BR800 2 A B
HERMHRE - MERNEAGERERE - 45
BARR K ER 7 ~ BRI BORUR AR - BRI
FETRBL AR T R 1 G TR A - 4
B A S 2 H B H AL EEOK - RIIA] £ Y ploA
R 2 THIFZVE (Pre-insulated Pipe) » HAHEH
T LLbR S & £ 8 > HINVEEE — B E Mkl
(Polyurethane Foam » {AfHPUYARR) DL /D ZE
5 B ARG bh A LAY 44 (Mineral Wool)
GBI YRS T 2 AR - A EVKORE
{EJ295°C » Al a]{E A pleAS (R SRR -

Bt R SERF R T (B0 - B 1R ) &
OREFIEE - AIE B4R BRI - 2 5m _B28
REEGWINAME  H—J7H » EEGMEEK
ARRLIGIE MM - Fith - St BRI ZER 2K
REEEFRN =772 — 5 2R B8R
YR E GBI A Z T - ARIB LR AE
B Z Gk » BB pl A 2 T R A
AHJ+-{#%(Stephenson, 1976) - L - Z AR A
KA~ B - REGEERE - (G BEA A

—H PEE@1045FE38

ZEENRT
FREERZEEIEEWETTR - F—
TR TR - SR RERE - DUTER
HEE R ERGHEZCAET BT RE
HER) ~ 2R B CREHELE) » ZRTEEM
[ SRIL > ETE(dp) AN E2)ACK T -

F= g = Av=(gdp)v M

_/4Q
dp = AT s m-v 2)

Hrp o FREREERF(kg/s) » QL fit
B (kJ/h) o AT Ry Iy B 75 K Ui ] 2 O 72
(°C) » sFyZR R Z LB (KI/*C-kg) » v Ry ZE SRR
(m/s) o FRBFENHZ R TR LEHZ%H
HEEE R 28 R R BB i 2 R
S SIS T A AR AN - SRR
= 708 » WEA IR (Ulloa, 2007 ; Dutta and
Datar, 2012) :
« MBS (Superheated PB4 BRI

A A50-70 m/s

o G755 (Saturated) 1 H30-40 m/s
o —fE7KZER(Wet or Exhaust)fE/-1220-30 m/

S
o FOKRIERZRES1720.5-4.0 m/s - ME—RAE(E
W24 m/s By BFL > Dl R AR IR -
IEAh - 1R TR O] 37 i (B AR A A RS - — %

FSRE NS FREBACEEER - FEIRFAHELR
FR(A—>B—>C—D) » {KfFEE * Z55R0mE ~ 2%
SREET] ~ ZARERR -« BUEARARE

BRI B B RISEEH RS
PRERE R AR R 2 BE B - B st
AEFRAEETRAMSE - REHEAREM R
A REFEHET TSR - ARRA A RS R
Rt ZERHETaET T > IR B
FIZASTM A106 GRBZERE Kyl - HE (&
EEM ZRABEERR % > FFAE B
TS SEGEE (Seamless) Z BT AR FE
(Welded).Z BE {7 BRAS T ©
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500
2 7 //; -400
/'// 7 //f/‘/ ')/ 300
/)
o L 877 q
O ' Z 200
6\(\ ! | 7
& §777 4 150
S o
Ey < /1 ®
' AP d 100 3
// 1187 7|/ =
1 o
7 7/ 94 3
Py /7 Pd £
7 'Y, \?@ 3
50 3
/A7 /4 -
_,A// | // / A 30
/) g
LA 7/ 20
1
W &
Y /4
/ /I/ 10 Steam pressure bar g
APNARr 4L ARrE Br Y , FHH
i "v:‘,@ 7 i o yacuu —
Qsa@'zi—'-&gn ' ,’n/ A — 1
< S A AR X 1o bat ST 1
S S A A7) e e e
A -.,. ) e
d Z 2T
5 A A o
P d | { 7 l@Q | V 1 = 6 et
A2 AN 2 "”\Fl@', 4ARp4 A/, . T T
L = 107
; o / temperature \ =
A RYARE) 4’4W B B :~ 1]
¥ ! :/ w -,“%*’ : — CS0T"T]
A A i 7 TS A8
A A j ST T
A AP ‘.§° aradiiine
a4 (| 1 f )
1 ] /. || \
| i J /), 11 11
100 200 300 400 500
Steam temperature °C
B3 ZEREGER-EE
S EH] ¢ Spirax-Sarco (2005)
1200 T . ey
L ASTM A106 GRB Pipes
- length = 5.8 m/pc
e 1100 4 A Nov., 2012 |-
o \
- \
n \A
D 1000 X -
~ \ Company A
[} o @ (Seamless)
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ZLEEZASTM A106 GRB ~ ASTM A53
GRB ~ FAPI SLERE » AIHEEEEM 2
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5 BHUER ) = FSCH 120 5 B E—E MK
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ZENEEISCH 802 BN KA LT A
[E4h » SCH 802 il AJREZSCH 40 £ 15

Bt AEEREAEAFEZEEE - H
AR 2 ZERBETEDR S B R HHE - LASTM
A106 GRB £ {3 » HAEGAIS AR 7 78 R
BH2F AR - —fME  FrAkiE ~
BRE BN EAEE425°C » DL 2 T
EAARLEE  ERERTIEREZE - &
ERLER s ERENESRE AR AlFE
(i & 487 (Alloy Steel Pipes) ©
(d) (A B R B AR OAS

BRI A G g EE AR
g o ARG + B s A P A A RIS i B
B > ot T2 BE R AR (AN - 28 - Rk [alE

—H DPEE@104FE38

FFEWE - HfE T2 R A AR - B
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EIRRFTIE MR AT - AIEE R LAY
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&2 R L e &l E 6 ik Mk EIREE

ERG
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g Total cost
% Minimum cost
8 ‘ Insulating cost
|
i Lost heat cost
!
|
Thickness of Insulation
E6 FFrEfERs 2 B RREVER A E A
S22 E5R ¢ E48 H Dutta and Datar (2012)
X7 S ERERAMTERNSNE ERE R
Nominal Pipe Temperature Range (°C)
Size NPS Below 200 200-300 300-370 370-500 500-600 600-650
(inches)
<1 1 1 1.5 2.5
1.5 1 1.5 1.5 2.5
2 1 1.5 1.5 2.5 3
3 1 1.5 1.5 2.5 2.5 3
4 1 1.5 1.5 2.5 2.5 3.5
6 1 1.5 1.5 2.5 3 3.5
8 1.5 1.5 2 2.5 3 3.5
10 1.5 1.5 2 2.5 3 4
12 1.5 2 2 2.5 3 4
14 1.5 2 2 3 3 4
16 2 2 2 3 3.5 4
18 2 2 2 3 3.5 4
20 2 2 2 3 3.5 4
24 2 2 2 3 3.5 4
SEE5R] ¢ Stephenson (1976)

1% 1B Sk Bkl #% (Heat Demand Profile)=Y,
E#HZERS 4% (Load Duration Curve) @ HEH:
Ltk > 5 & # A1 FH BF Sl (Equivalent Full Load
Hours) ; ifi 3 F55 P BR 7 ARIEEGE R E - HI
ATk B AR LR K & (BRI sk W-h/yr) » A

FEARENTE K B IR BB IUP BRATiS 2 1 ek
A QeSS —rE il Z Rk B B E (B AL RS/
kW-h) -
(0 P & AR

DIt B a2 PR R % T R B - W%
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Cost Analysis on Establishing Piping Network System for
District Energy Supply

Shu-Yuan Pan'  Pen-Chi Chiang” I-Hung Liu> Wen-Hsian Wang®
E-E Chang’ Chung-Sung Tan®

ABSTRACT

Implementation of district energy supply (DES) system is considered to be one of the key strategies
for mitigating the anthropogenic greenhouse gas (GHG) emissions. This article is to collect the state-of-
the-art information regarding DES from countries outside Taiwan and to investigate the feasibility to apply
the DES within Taiwan. The details including the qualification of suitable site and determinations of the
supply and demand of DES system were proposed. In addition, the cost-benefit analysis of construction
of turbine, pipe lines, distribution network and thermal energy storage for the district heating and cooling
supply system were evaluated. Various types of pipe lines can be designed and utilized to transfer energy
at different transfer conditions of pressure and temperature; for instance, the steam or hot water should be
transported to the demand sides by proper designed pipe lines. Because the costs of pipe lines were found to
be more than 55% of the total engineering costs, the types of piping material and the diameter of pipe line
should optimally selected and determined, respectively. Therefore, the evaluation criteria for constructions
of pipe lines and distribution networks were proposed in this article to maximize the overall economic
benefit and minimize the energy loss during the steam transportation.

Keywords: combined heat and power, distribution networks, steam pipes, carbon steel, optimization
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