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ABSTRACT: In this study, the exergy which could be reflected on energetic and economic

value was used to assess on heat tariff of district heating system instead of enthalpy.

Exergy 1s difficult to apply directly to present heat charge system because of complex

calculation. Therefore, the difference between supply and

the exergy temperature difference for easily calculating

return temperature was converted to

the amount of heat. As a result of

exergy analysis for a DH substation, the exergy temperature difference were not affected on

surrounding temperature and pressure loss. Supply temperature, maximum difference between

supply temperature and return temperature had a main effect on the exergy temperature

difference. The new heat charge of a DH user was slightly reduced in winter compared with

previous heat charge. Heat charges in other seasons were almost same. It is thought that

heat tariff using exergy will be appropriate in terms of both DH supplier and consumer.

—_L
de+

Key words: District heating(X] & v+8}), Heat tariff(

72l & 4 H

=

oNHT (M oo ® oMt fo R

[

kJ/ (kg K)]
(]
[kJ/kg]l
& [kg/hl
al
kcall
3 [k]/(kg K)]

Q:"J

— o & ol

==

TN N S
ER bz

N

T
X

Z 2> e 12 & Y = R

14 [m'/kg]
DA [Kk]]

+ Corresponding author
Tel.: +82-31-776-8844; fax: +82-31-776-8885
E-mail address: jhmoon@kdhec.com

- 912 -

T8

. O
ST

12 2> ofe XN XN NN

), Exergy (A A])

dg|A~ X

@7t [%/Mcall
XA [k]/kg]

R
=]

=
[

=
(=

& A

ofr

o

=

ok
ol o
ol
AN

12 18 rg fo
i r% e
O+

OFO Eo{l

>

)



ZF A A (potential work) & ol U #] ]

L

.

o

)

s

o

. A

dWF MR BT
< ﬂaogb#o Moﬁﬂ% e -
n o W = " o X W
T TR yﬂm - P T T W }
o o B Mo 2 - ) S T E D o S
Laox R = oL ~ ok 9 m ey ojn = - = dﬁﬁM uﬂ_ damm B Ho
_ el 3 < o
ﬂ%wf%ﬂw W%W o 5 z S B %wnmo B R
W E g LT = WoZ = I tww TP
Ry < + o F = B o) = Ay
lAaﬂmEEx " O 2 | =) — & .ok Ko gw B oLﬁMoE Nr
o»ﬁo JUIE Bo — o ) Q ﬂ|)1r o Mo}oﬁ Mo
PR + T o | ° QLT ha o oo
B A = T m ~ = A B =
. o oen = S B o o xR o — iin = . 90 W
ol _ T E = — 9 p : * A X 3 Br N s —~ 5
oﬂ”Xz.foﬁX o X i | o= . [ h ];lry!,Ll Xdl)A,UI‘Hm_.O
T ogn oo e N o X0l “ = = B = ok R o X ~ o 3 1
U o N ok iy X q —= ~ o o} A T Uy - ‘mw o N = ‘ul.._
Az o BT I S = pRw -y X 5 F oy &
TR T gL W ok , _ > W + wJﬂAﬂ i — ﬂu%ﬂ
ﬂmﬂ e 1o _— AT \w \uw 7#| ﬂ ;Oﬁ m —~ - \OI a O#E — N ‘m_l ‘u| o
T ooy ® 5 TG < RS LB & TG R T T o B o
oo 2 o ol 0 ) = - < < Ho
oy o W 2 — o] — 73 | | AR = oF < Npo oy e
o mﬂmﬂ%x X S W = = o 3 S v
° -7 T=¥3 0 <o g Vo T o7 = N g M
FEwRTE a5 = U T N Cr e K e EA=
FET DT T T KM A TeEF ERl s T KT omEw
SO N X —_—— x
N T % = = ~ = oy N T 3 Wﬁ mmomqﬂ
T W T T - N B~
) P E W
I _5_- En_ Ot T sl —_—
<N To — AﬂE\WﬂJH@_! [=e)
%Ax%%é%. &+ oo B T T B _
< o) 1 -
_zﬁﬂujw%]_ormoﬂmmwﬁﬁwio% Vg %me@_]wml T RE THETEED
! 0 o —
ﬂﬁ:ui%ng}»qaro mEA‘m_H — (L T i = o e o o o Mo B Mo T do
ﬁgg&(ﬂe_xﬂrvaui%ﬂmq T e G 2B un T g
R I wHS wET U piw SELeoM = MR S ED V==
- : - s il _ o
ZRor NI W 4551%_@ g MW L n CE o M2 e i@.o»lwﬂ
oo > = g X Fn Ao N G+ 2 (O oo N X
oy M= o 9 2o " o T o %o s PgE MR R AR o X —
)Af . ,UIHEOQ,I‘.@J Jﬂllﬁ‘A A—Iql’ Mﬂ oxR ;OL]
R Rl 2 : N T Ewmm T ) R
) 6 . o — o} — - N np o o
oﬂﬂl,_t@eothﬂ@u;mﬁ7mm&_nomwuzo wxﬂbkﬁzvﬂoﬁo]nﬁ iwlkommﬂuuﬂﬂ' dﬂyq
R T b E T D o e g = =P P per P on
kI C) = ol o B s AU Laﬂ do T oy o) NF ar = 1|ﬂﬂﬂr1__/|1ArL o i 7!
IR ﬂfr%_ﬂ%t%ﬂ%%oﬁﬂw%nﬁ%@mﬁﬁ% W 2 ,%__%owﬂﬂ%&wr
K B Nrmynﬁo)ooaﬂ o T Mo = or EL . X g T o §- °
ao w H o= I+ M 3T m o No (- A H) H/lvﬂﬂu o <+ m oy e o o = !
urﬂmqﬂ%A%ﬂﬂoclgﬁ%} WoPR oy, o ¥ Lr T =P Enl
e MEla@n%ﬂME%mJLcWﬁﬂylﬂ_:omwma_@_ @uxﬂ%%mﬂgﬂiﬁwgﬂ
™ oo T T T W T o A T o N m 5 X B X
ar %W%%Hﬂ]rﬂﬁomﬂﬂr“ﬁ7mmq%ﬂlﬂﬂa‘ ﬁﬂr%frwﬁ@zﬂ;u%ﬂ%ﬁg
TN oo T o P ok W ill?ﬂﬁ?ﬂmﬂmﬂ o By BT of Xoxr oo 4%
1%}9d%% T g o™ TR EmE LW X g B o g0 7O B
X < o W 5 o vﬁ = T O# o X ﬂAl 5 T — = K> X ol ml ‘6| ~ 1EM ,HA_I Enﬁ m__u.o
AB T ERR B ® I R R R sl x gl
X B O TAENRTE T oy DD RS KT -
< B oW e ﬂﬂﬁo@utwm mﬂLMBLlnﬂdﬂEa 4
R N o dlﬂ,AldAl;dﬂ&u]../l

A
=]

k= T 3
%7k 115C, 3+&%7F 65T (20061 5

50C®= WAoo
75C, 3% BHTCE AAsta

- 913 -

ol Abefel A ©

2. AAMXK|
ol A %] gk



[B] g 1] o721\ R ,

= P,,T, Domestic hot
e : water supply
Heating : :
supply ' é :
Heating : : Domestic hot
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Control volume ~— Secondary side

Fig. 1 Control volume for exergy analysis.
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Table 1 Heat tariffs with customer type
(excluded VAT)

T Gy o [¥/Mcal]
e

YPE w/(Mcal/h)][Single]  Graded
Spr. 55.91
Sum. 50.32

. ) D

Residential 49.02 57.05 Aut. 5591

Win. 58.70

. Peak time” 9203
Commercial|  371.18 80.03 | non-peak
Hime 76.03

. Peak time” 80.37
Public 338.62 69.89 | non-peak
time 66.40

YUnit : ¥/m' (based on contract area)
27-10 AM
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Fig. 2 Concept of heat tariff assessment

using exergy.
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Fig. 3 Variations of exergy temp. difference
with surrounding temperature.
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