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Fig. 1 The externality of energy-saving retrofit for

existing commercial residential buildings
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Fig. 2 The externality manifestations of the 1st mode
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Fig.3 The externality manifestations of the 2nd mode
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Fig.4 The externality manifestations of the 3rd mode

4 BARmEESTRIUEIMIENETTE

41 BABEREETREMEMIME—RNETTE
MBRA it A 19 BEBGE AN E RS AT,
1E44 25 £S5 506 A1 REBUE it fe b, 454
TRPESZ AR T RSN AR L TIF A 0 AN TR LA
SCAF B o T LA O B A T e B
A 1 A s M (E-5 SN R BE AR SR U R A 1 22
(BRI 19 BE i (9 S0 BP0 (L, 70 556 P i 30 7
w8 LT T AR IS R (ED 0 SN PR A e R
JO7R FH BB, K 2% 8 g (LT 3 30 R Rl s 20T H



FEUG S, BRI 05— AR ) . 19 RE LS SR
P AT T A FoR
E,=B,-B, (1)
KD, E, A REGE R SMRIENE ; B, AR
WO i 5 | 35000 AL s I E 5 B, 5 Re el AR I
ML BRI A B 5 A (B
AR HAR N ZS , AT LUK g 1 S AL S o
FKRUIRER 45 AR A AR 5 AT AR -
AFURE 1, 755 R o BB o 1 25, R n)
T RE RO TR SAS AR R 2 A A0 A% a5 15 W] E
R EESMER I FREEAMRAE Ao AR I 2 T A
e ICIEE ]
E,=E, +E +E +E, (2)
K(2)H, E, A REE I ResMEYE ;s £, A iHE
s PR ANERE 5 B, i BB HGE L 2SS NER A 5
E,,. A REGE L B AN
4.2 FETEEUEEFEXIMIENE S E
LA 1l 7= 5 Ml A 43¢ e 4k 461 ek
FEAZFEE T 119 RE el SRR A . TR
Pl RERE A, D5 b SO 2 mZ MR Y
FEAMER, SN Z R EEARRBUN (31 5) X
J B CBERAA L AR R AR5 o IZ AR AR
AR AT R N
E.=B,-B,=E, +E +E, +E, (3)
K, E, AT 5 5B it 1Y A B8 M A
1B 5 By, 15 REECEE By ™ sl Aol 5 >R 2
EEINIR
TG Hh e 32 B3 B R 0 A o AR A B
TR AT, AR 28 T 2 i R AR, SRS 55
Jiti 5 RE R |, A AT A R A 3k B AP R, a0
Joi B H A 25 81, DU AT A A ol FH 25 9158 3] S A 2 SR
JITHFE Y L S R AT IS FE R R s i (e AT
FHI T AXFR

Pm_Pm(l _f)
»J:W'H'Z%'X'Pm (4)

(), ny 1Y BE RO S5 28 R i 30 ] 4 v i
JE,C; P, IFBEH 2 FH AR W, f R
TR R BRI 1 CRYDIAE AL, % 7, i 2
SR RHL, A5 H oA J FRER W 9 P 2 ) 25 ]
6], hs X A& FE RS R P, o e R
Hr, 76l (KW -h)

RSN R B 5 2R B2 REFE K- A FEAE

WAL
_24x7,xAQ,
T Hoxm X,
K (5) T, ExhBREEAMIME s AQ,, A v ek i A=
R RE TR T 294, Wim?s H, N bR dE SRV |, B 8.14%
10° W - hikg; m, 3 AME I ik 30038, SR IUTY RETR
Jiti 117 ) 43 3 B 0.85 F110.90; m, MHA NI TR, R
BT REHE i AiT I 401 B 0.55 F110.68 5 A, St 15 fig
MO PR B S B SRR, m?; P, AR
fifas , otlkg.
FE 23 AN F BRI R B ol 5 i S AH 5
Fell A Ham A
E,=]xIXL+3.484xV, (6)
K (6)h, J ABRACTOHEG [E % 80T 4388 m
Sl ALK 1 I g N AR R AR, {2
TG; LR MR S AR TG R A0, J0 5 V, RARERS
{H, ARBEAF 20 5 S0 I S AE AR f 5
ZEUF AN T R I el PR R A AR AR
KR ARER
E,=—2=—"XC, (7)

K (T, AQ, 15 BE R BT 7= A= (U RE R 1Y 24 &
WImM?; A, b SEJite 15 i el i i EAT 1 vt A 2 e ST
L, m?s QR YR BT REFE , Wim?; €,
PN HEA T AR R P
43 RIS

JIT 3 22 7 T AL A8 A BT, Ab T 9ER (B)
X, 5 SR B2 1) 97 d, SR BE M= A0S IR N
0.9 °C. %1 Bl I H A WiA% 6 2L TR 45 i i 30,
SRR 9 561.6 m?, HEAL T 1998 41, - 2009 4
St 19 BB MG , SR BUIMAR I 2 A ik S I ek
T, IFXF EAME W (R ) BRA il I 5 R IR
ROSHE T YRR . T RE S A BB YR T 4 i
270 14.49 Wim? 41 X e J5 TP B3 R E 4 °C,
>4 Wb R AL TC B 1 [ R T BT Y kol
37 1 5504, 1 g el ik i St o — 4%, T
AEBR R 204, 30 H £ %6 337.92 ot WAECHESE
THAF % 2010) , Tl 48 g S0 3G I {E %64 17.6 %,
G0 T /A= W I = A v = 950 o A G T
TR

XA, X Py (5)

o = 2000-2000(1 -5 %)’
" 1000
102% 0.5 =22 023.45(;c)

X12%x97x%

2014 16555 1087 103



_ 24X97X1449 | gscl o
*78.14x10°x0.90 % 0.88 '
0.6=30018.13(7%)

E,=1550x0.033 8x750 +3.484 X 594 739.2
=2.1114x10°(5t)

_14.49%x9561.6 _ 5/ —
E% —W x150=3.312x10 (7[:)

e FREE AN Ry 1% 45 77 AR 5 T 2 i AR
Pk, T B T, IR B, P BRI T
PSP R 8 Wil . thEHAFFINRIE N — kI
FEAE T SR B AN o Fi R BT AR S R] (A 56 D
R[S RSN B, B 2.953 5x10°IC,

5 BUIREW

WEAT i i 2 1 BE s AT S I IE AR
SECT RS B IC A 20 0A BACEAL , BT RE
MCETRATEIE o Bl sl PR S MR I AEAE , SR
B BOK T BRI AR PE N A R A i I T T
A0 B BB R BT S S I A o W A R A
T RRHGE NERAL, RN BUR B .

1) ¥4 G — (41 BB 0 A0SR I 3 ik S 4
HRR . — 7, BT E IR AR R R S A
TPEDN A 2R, KA DG A B A 58— F i D45
b7 Wos ok s 5 — T T, ST G — 1 T R
B e AN R A ML, ZE AR A TR R e AR
AN B PR DL ER , 72 O
FANE S R G T RE RGBS B .

2) FENT T RE B AN ER PR R A ML . T BE MO
HNERR 2R B AR AE — E FRBE I [n) AR Ak 25 A £
REBAF B o ATELA b b 7m0 Ml A Ml A5 5 A A
R B, S BR RE Rt S0 J2 R 2 AR K I 32
75 R AE A ST AN ABUR R LA S 5
S5 SR AR 1T R s S R AR A — e S .

104 FRETITERZE

—J7 1, BURF Al DR S I BRI BSOS
S5 BT By R i Lt S 1 Bh 71 5 o — T,
URF AT A SR S VR ISRl 1 RE B0 S R
HORPETE &, WE D ARG AR R I4EE T & b
TUSRARPT RN UL 55 0 BRILZ AN, Ji R
b SR 2 A 13 3238 5 1) Ll Al S AR AN
Wl B KR g 2 22 45 45 7 3 AR AR R A1
R, DA T OB T B T RE R e AT A 1Y S
i3

3) AL AT REME T RE R A S ML o PR EE
Sz AR A Y RE R T RE R S S ML Y fE
R TR B 19 RE B AN ] DA AN R T 3 AT
SRR B 558 oy A LT G A R0 1Y RE A i
5% 4 Rl 5 (L A B, DTt T PR R e
it 18 1T RE A U A I AN, R A T (e I
BRI R AR,

[1] EHEIAAT R s T, T E AR B4R R R4
(2013)[M]. b5t - Hh EIEES Toll i it , 2013.

[21 B W AL AR M. B E I RS R, 1990.

[381 /oA, AU RERIGE MM IE S AT S U B R 3], IR
2007(4) : 43-46.

[4] Tuominen Pekka, Klobut Krzysztof, Tolman Anne, et al. Ener-
gy savings potential in buildings and overcoming market barriers
in member states of the European Union [J]. Energy and Buil-
dings, 2012, 51: 48-55.

[6] FRBLFE, XUWEH . BEA o A 599 BE o 7 9% 1) AT [3]. 7Y
IR E M (A SRREAR) , 2010, 42(6) : 841-845.

[6] Painuly JP, Park H, Lee M-K, et al. Promoting energy efficien-
cy financing and ESCOs in developing countries: Experiences
from Korean ESCO business[J]. Energy Policy,2003(11) : 651~
657.

[71 & %, Sk, 20 WA SR R G AR/ 0T 51k
HRIM. Jeat: R Tl A, 2011,

[8] Steven Sorrell, Jos Sijm. Carbon trading in the policy mix [J].
Oxford Review of Economic Policy, 2003, 19(3) : 420-437.



Study on externality and its calculation
method of energy-saving retrofit for
existing commercial residential
buildings

Zhao Yan', Liu Xiaojun’

(1. School of Civil Engineering, Hebei University of Science and Technology, Shijiazhuang 050018, China;
2. Xi’an University of Architecture and Technology, Xi’an 710055, China)

[Abstract] Externality exists in the field of the energy-saving retrofit for existing commercial
residential buildings, which hinders the implementation of energy-saving in-depth. The exter-
nality calculation method was built in order to provide the necessary basis for the internalization
of externality and the establishment of energy-saving externality repayment mechanism. The
causes and manifestations of energy-saving externality were described based on economic theo-
ry and method. The calculation method was proposed on the basis of identifying the externality
donors and acceptors. The applicability of the externality calculation method was demonstrated
through case analysis. The conclusions showed that the externality should be reduced or elimi-
nated ; the necessary means should be adopted to internalize the externality of energy-saving
retrofit by building a unified external energy-saving calculation method, establishing energy-
saving retrofit externality repayment and trading mechanism of energy savings.

[Key words] existing commercial residential buildings; energy-saving retrofit; externality;
calculation
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