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2-9 BERSe E-BERSe 

BERS

BERSe E-BERSe

̢E-BERSe ̡ ̡

̡ EUI

̢ E-

BERSe

̡

̡ ̡

̪

̫ ̢ BERSe E-BERSe

( 2.14): 

1. BERSe EUI 2 3

̡ ̡

̢

: 1. ̡2. 

̡ ̡3. ̡ ̡ ̡

BERSe E-BERSe ̢ 

2. EEV̡ EAC̡ EL

̪ ̫ E-BERSe ̢

̡ ̡ EEV̡ EAC̡EL

̡ ̡

̢ ̡

̢E-BERSe

̢ 
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2.14 BERSe E-BERSe (

) 

2-10  

(Wang N., et al., 2016a)

2.15̢

( ̡HVAC̡ ̡ )

̢

̡ ̡

̢ 

̢

̢ ̡ ̡

̢ 2.6
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̢

̡ ̡ ̡ ̡

̢ 

BERSn BERSe

̡ ̡

̢ EPC

DEC

(BEng D. H. 2011)̢

̡ ̢ 

 

2.15 ( Wang N., et al., 2016a) 
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2.6  

 BERSn BERSe 

   

 

  

 
 

 

 

 

   

   

  

̡ ̡

 

  ̡ ̡
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 BERSn(Building Energy-

efficiency Rating System for New Buildings) 

BERS BERSn

̡ ̡ ̡

( 2.2)̢ 

3-1 BERSn ( BERSe ) 

BERSnBERSe A

̡ EUI

BERSnBERSe

: 

1. BERSnBERSe

A 15 63

̢

A ̢

G. N2.

̢ ̡

D. ̡ ̡ ̡ ̡

̡ F. ̢ 

2. 

̢ 

3. EUI

( )

( ) ̡
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̡

̢ 

4. 

̡ ̡ K2~K6 ̡ ̡

̡

̢

L1 L3~L5

L2 ̢

̡ ̡

̡ I. K1.

̢ ̡ ̡ ̡

̡ ̡ ̡

G. ̢ 

BERSn BERSe

1000m2 5%

1000m2

5%

̢  

3-2 BERSn  

BERSn : 

BERSn

̡ 100m2

( ̡ ̡ ̡ ̡ ̡ ̡

IDC ) 100m2

̢ 

BERSn 
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EEV̡ EAC̡ EL ̢

( ) EEV

ENVLOAD̡Req EEV EAC EL

EL

EAC EL EAC

EL ̢ 

3-3 BERSn EEI  

BERSn ̪ ̫ ̪ ̫

EEI ̢̪ ̫ ̡

̡ ̡ ̡ ̪

̢̫ : 

̪ ̫ ̢ BERSn

EEI : 

3-3-1 ̪ ̫ EEI  

̪ EEI ̫ ̡ ̡ EUI

̡ EUI A EUI

3.1~3.2̢ AEUI

AEUI ̢ : 

15̡ 15m̡

16 ̡ ̡

̢ ̡ ̡

a̡ b̡ c 3.3~3.5 3.6 EEI̢ 

 

AFe = AF- Ɇ1~j Afk --------------------------------------------------------------------- (3.1) 

EtEUI= (0.6ĬɆ1~jNejĬEeljĬYOHj)/AFe ------------------------------------------- (3.2) 

a= AEUI /( EtEUI +AEUI + LEUI) ------------------------------------------------- (3.3) 

b= LEUI /( EtEUI +AEUI + LEUI) ------------------------------------------------- (3.4) 
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c= EtEUI/( EtEUI +AEUI + LEUI) ------------------------------------------------- (3.5) 

EEI = a×(EAC -EEV × Es) +b×EL + c×Et ---------------------------- (3.6) 

 

AF m2  

Afkk m2 3-1 : ̡

100m2 ̢ 

AFeBERSn m2  

AEUI kWh/( m2.yr) A 

LEUI kWh/( m2.yr) A 

Eeljj kWh/(hr) 3.1

j=1 3.2 ̢ 

Es EEV=1.0 3.2 

Et ACVV 1.0( )

VVVF 0.6 VVVF 0.5

VVVF+ 0.5 VVV F+

0.4 ̢ 3.6 Et VVVF 0.5

VVV F+ 10%(0.5-0.4=0.1) 

̢ 

EtEUI EUI kWh/(л.yr)3.2 0.6 60%

̢ 

Nejj ( ) j  

YOHjj (h/yr) 3.2 

a:  

b:  
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c:  

3.1 Eelj kWh/( hr)  

 
 

( / ) 

 

(kg/) 

 

(m/min) 

Eelj
kWh/(hr) 

2F-6F 

 
15 1000 60 3.49 

7F-16F  20 1350 105 8.24 

17F-30F  20 1350 120 9.42 

31F  

20 1350 210 16.48 

20 1350 300 23.55 

20 1350 420 32.97 

1: 30F ̡ ̡ Eelj

31F Eelj 

2: Eelj j=1

3.2 ̢ 

3: ̨ ͭ ήϔϲδ ͧ ͭ - ͭ
 (PAL/CEC)̩p347̢ Fel (kWh/hr)=V(kg)Ĭ

L(m/min) ĬFtõ860kcal/kWhFt ACVV 0.05(1/20)̢ 
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3.2 Es YOHj(h/yr) 
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3-3-2 Ǻ ǻ EEI  

 

BERSn ̡ ̡ ̡ ̡

̪ EEI

̫ ̢̪ EEI ̫

̡ ̡

̢ ̡

̡

HPC SCOREEE ̢

HPC (A)̡(B)

: 

 

(A) ̡ ̡ ̡ ( 15

55 2.08kw/m3

8HR ) HPC : 

 

HPC=    2.08 kw/m3    ×     (ɆHWi×NPi)  ------- (3.7) 
                    15ʕ 55ʕ     

 

(B) ( 15 55

2.08kw/m3 8HR )

SPA ( 15 40

1.2kw/m3 8HR )

HPC1̡HPC2

HPC : 

 

HPC1=   2.08kw/m3    ×    ( 0.0135×AfwĬOH ) --------- (3.8a) 
              15ʕ 55ʕ     
 

HPC2=   1.2 kw/m3     ×      ( (Vp+Vs)Ĭ0.01ĬOH ) ------ (3.8b) 
            15ʕ 40    SPA       

 

HPC =  HPC1 +  HPC2  ------------------------------ (3.9) 
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̢ HPC

EEI ̢ ̡ ̡ ̡

EUI ̡ ̡ EUI 3-3-1

EUI HPC

3.10 ̢ ̡ ̡ ̡ a̡ b̡c̡d

3.11~3.14 3.15 EEI̢  

HpEUI=(HPCĬ8.0Ĭ365Ĭ0.7)/AFe -------------------------------------- (3.10) 

a= AEUI /( AEUI + LEUI + EtEUI +HpEUI) ---------------------------------- (3.11) 

b= LEUI /(AEUI + LEUI + EtEUI + HpEUI) ---------------------------------- (3.12) 

c= EtEUI/( AEUI + LEUI + EtEUI +HpEUI) ---------------------------------- (3.13) 

d= HpEUI/( AEUI + LEUI + EtEUI + HpEUI) -------------------------------- (3.14) 

EEI=aĬ(EAC -EEV Ĭ Es) +bĬEL + cĬEt + dĬEHW ------------ (3.15) 

 

AEUI kWh/(m2.yr) A 

AFeBERSn m2 3-1 

Afw (m2) 

LEUI kWh/(m2.yr) A 

EAC EAC  

HpEUI kWh/(л.yr)  

Et ACVV 1.0( )

VVVF 0.6 VVVF 0.5

VVVF+ 0.5 VVV F+

0.4 ̢ 3.7(Et -0.5) VVVF 0.5

VVV F+ 10% (0.4-

0.5=0.1) ̢ 
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EtEUI EUI kWh/(л.yr)3.2 0.6 60%

̢ 

EEV EEV  

EHW 1.56

0.98 0.75 0.5̢

( 50% ) 

EL EL  

Es EEV=1.0 3.2 

HPC (kw) 

HWi 55 (m3/( . ) ) 3.3 

NPi ( ) 3.3 

OH (hrs/ ) 6:00~22:00

16(hrs/ ) ̢ 

Vp (m3)  

Vs SPA (m3)  

a:  

b:  

c:  

d  

3.3  

 

NPi  

 

HWi(m3/(.)) m3/(hr m2) 

 

 

NP1()=ɆN

ĬN  

42

=0.056 m3/(.) 

55

HW1=0.0378 m3/(.) 

NP2()=

Ĭ1  

42

=0.070 m3/ (.) 

55

HW2=0.0473 m3/ (.) 
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 NP3()=ɆN

ĬN

 

42

=0.050 m3/ (.) 

55

HW3=0.0338 m3/ (.) 

SPA 

 38

= Vp

SPA VsĬ0.01 

m3/hr 

40 =

Vp SPA

VsĬ0.01m3/hr 

 

(

̡

)

Afw(m2) 

42

=0.015m3/ Ĭ4

/() õ3m2/=0.02 m3/(hr 

m2)  

55

=0.01014m3/ Ĭ4 /() 

õ3m2/=0.0135 m3/(hr m2) 

 

3-4 SCOREEE   

EEI EEI 0.8 3.16a

3.16b SCOREEE( : )̢ BERS

̡ ECB 50%̡20% 3.16 ECB

20%̡50%(EEI=0.8̡0.5) SCOREEE =50̡90 3.17

ECB 200%(EEI=2.0) SCOREEE=0 ̢ 

 EEIʾ0.8  

SCOREEE= 50 + 40 × (0.8 ïEEI) / 0.3 --------------------------------------------- (3.16a) 

0.8 < EEI  

SCOREEE= 50 × (2.0 ïEEI ) / 1.2--------------------------------------------------- (3.16b) 

3-5 BERSn  

BERSn ECB

3.17~3.20 NZCB EUInG̡B EUIgE̡UI EUIm̡

EUI EUImax 3.17~3.20 AEUI̡

LEUI̡ EEUI A

EtEUI ̡ HpEUI 3.2̡ 3.10 ( ̡

̡ ̡ ̡

EpEUI=0)̢ 3.17~3.18 0.5̡ 0.8 ̡
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ECB 50%̡20% 90

̡50̢ 3.20 2.0 ECB 200%

0 ̢ 

 
EUIn= URĬ( 0.5Ĭ(AEUI + LEUI+ EtEUI + HpEUI ) + EEUI)------------- (3.17) 
                     ̡ ̡ ̡ 50%           

 

EUIg= URĬ( 0.8Ĭ(AEUI + LEUI+ EtEUI + HpEUI ) + EEUI) ------------- (3.18) 
                ̡ ̡ ̡ 20%             

 

EUIm= URĬ( AEUI + LEUI+ EtEUI + HpEUI + EEUI)--------------------- (3.19) 
                    ̡ ̡ ̡ EUI      

 
EUImax= URĬ( 2.0Ĭ(AEUI + LEUI+ EtEUI + HpEUI ) + EEUI) --------- (3.20) 
                  ̡ ̡ ̡ 200%            

 

AEUI kWh/( m2.yr) A 

LEUI kWh/( m2.yr) A 

EEUI kWh/( m2.yr) A 

EUIg̡EUImax 50 ̡0 GB ̡

kWh/( m2.yr) 

EUIm kWh/( m2.yr) 

EUIn 90 EUI kWh/(л.yr)  

EtEUI EUI kWh/(л.yr) 3.2 

HpEUI kWh/(л.yr) 3.10

HpEUI=0 

UR ̢ 2.6 A̡ B̡ C̡ D A

UR ̢ 
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3-6 EUI*̡ CEI* TEUI̡

ESR 

SCOREEE EUI*̡

CEI*̡ TEUI̡ ESR ̢

EUI* SCOREEE 50 3.21a 3.21b

̢ CEI*̡ TEUI̡ ESR 3.22~3.24

̢ EUI*̡ CEI*̡ TEUI

3.2 ̢ 

 

SCOREEE>50 

EUI* = EUIg ï (SCOREEE-50)Ĭ(EUIg ïEUIn ) /40 ----------------------------- (3.21a) 

SCOREEEʾ 50  

EUI* = EUIg + (50ïSCOREEE)Ĭ(EUImax ïEUIg) /50 ------------------------- (3.21b) 

 

CEI* = EUI*× ɓ1 ------------------------------------------------------------------------- (3.22) 

TEUI  = EUI* /CFn ----------------------------------------------------------------------- (3.23) 

ESR = (EUIm-EUI*) /EUIm ------------------------------------------------------------ (3.24) 

 

CEI* ECB kgCO2/( m2.yr)  

CFn BERSn ( ̡ ) 7F

0.9 8~15F 0.93 16F 0.91 

ESR

 

EUI* ECB kWh/(л.yr) 

EUIm kWh/( m2.yr) 

TEUI kWh/( m2.yr) 
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ɓ1  (kgCO2/kWh) 

 

3-7 BERSn  

BERSn EUIn 90 EUIn~EUIg

40 ʿ90 NZCB (̪1+̫ )

ʿ80~<90̡ʿ70~<80̡ʿ60~<70̡ʿ50~<60 1~4

EUIg~EUImax 50 <50~ʿ40̡<40~ʿ20̡<20~0

5~7 ̢ 4 5~7

̢ B̢ERSn

3.1 EUI EUI

EUI* CEI*

̢ 

3-2-1 SCOREEE

2.13 SCOREEE ̢ 

3.4 BERSn EUI  

 
 

EUI

 
EUI  

1+ 90~100 ʾ EUIn  

1 80~<90 ʾ EUIn +(10/40) ×(EUIg ïEUIn )  

2 70~<80 ʾ EUIn +(20/40) ×(EUIg ïEUIn )  

3 60~<70 ʾ EUIn +(30/40) ×(EUIg ïEUIn )  

4 50~<60 ʾ EUIg 

5 40~<50 ʾ EUIg +(10/50) ×( EUImax -EUIg) 

6 20~<40 ʾ EUIg +(30/50) ×( EUImax -EUIg) 

7 0~<20 > EUIg +(30/50) ×( EUImax -EUIg) 
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3.1 BERSn   
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3-8 BERSn  

BERSn A̡ B

SCOREEE̢

2.13 SCOREEE

̢ 

A. PV -------

PV 15% ̢ SCOREEE 3.25

ɔ 3.26 ̢ 

PV  ɔ=0.15× T × Rs Rsʧ1.0------------------------------- 3.25  

SCOREEE= SCOREEE×(1.0+ɔ) ------------------------------------- 3.26  

B. -------- PV ̢

SCOREEE 3.27 EEI* EEI* EEI

3.16a~3.16b ̢ 

EEI*==EEI× (EUI*×AFeïQ) / (AFe× EUI*)----------------- 3.27  

                                

 

: 

AFe (m2) 

EEI 3.15  

EUI* 3.21a~3.21b kWh/(л.yr)  

Q Q(kWh/yr) 3.5  

Rs PV Photovoltaic

1.0

PV BIPV PV ̢

̡ ̡ ̡

̡ 3.5 Q PV

Rs ̢ 

T 1.0 0.5

0̢ 5

1 ̢ 
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3.5 Q PV  

 

 

 

 

PV 

PV Q(kWh/yr)=

TȖPV (kW)Ȗ

PV kWh/(kW.day)Ȗ

0.9Ȗ365 day/yr  

 

 

 

 

 

PV (m2)= kW

7.0(m2/kW)ȖQ kWh/yr /{( PV

kWh/(kW.day)Ȗ 0.9Ȗ

365 day/yr } ------------a  

 

a

Q kWh/yr PV

Q

̢ 

 

a Q

kWh/yr PV

̢ 

 

a Q

kWh/yr PV

̢ 

 

LNG

LNG LNGC(KgCO2/yr)

2.09KgCO2/m3

Q=LNGC/ɓ1*

a PV ̢ 

 FC(KgCO2/yr)

1.5KgCO2/(m2.yr)

Q=FC/ɓ1* a

PV ̢( ̡

) 

*ɓ1  (kgCO2/kWh) 

 

3-9 BERSn NZB  

NZB ̢

NZB ̪1+̫

TGE

TE : 
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TGE ʿ TEUI×AFe ------------------------------------------------------------------ (3.27) 

 

AFeBERSn m2 3.1 

TEUI kWh/( m2.yr) 3.23 

TGE (kWh/yr) 

3.27 NZB TGE

̡ ̢

TGE NZB

̢ 
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 (BERSe̡ E-BERSe̡

BERSc) 

BERS

̡ ̡ ̡ BERSe̡

E-BERSe̡BERSc ̢ : 

4-1 BERSe (Building Energy-efficiency 

Rating System for Existing Buildings) 

 

4-1-1 BERSe  

BERSe̢BERSe 3-1

̡ ̡ 2 3

̡ ̡ ̡ ̡ ̡

̢BERSe : 

1. BERSe EUI

EUI ̢ 

2. ̡

BERSe ̢ 

3. BERSe

EUI ̢ 

(2 3 ) BERSe

BERSe: 

1. 24

̢ 
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2. (2 3 ) ̡ ̡

 

3. ̡ ̢ 

4. ̡ ̢ 

5. BERSe ̢ 

E-BERSe ̢

ESG CSR BERSe

(

) ̢

BERSe : 

4-1-2 BERSe  

BERSe : 

1. 24

̢

̢ 

2. BERSe

̡

̢ 

3. 

50%

̡

20% ̢ 

4.1 24

̢

11 17.1% 2.3%
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̢ 4.2

5 84.5% 6.2% 3

BERSe

E-BERSe ̢ 

4.1  

    

1 431 410 4.9% 

2 378 391 3.5% 

3 412 371 10.2% 

4 349 354 1.5% 

5 358 377 5.3% 

6 367 365 0.5% 

7 360 348 3.3% 

8 374 413 10.3% 

9 392 420 7.2% 

10 431 433 0.4% 

11 434 508 17.1% 

12 464 469 1.1% 

 4,749 4,857 2.3% 

 

 

4.1  
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4.2  

4-1-3 BERSe ̪ ̫ 

BERSe ̪ ̫ BERSe ̢̪

̫ ̡

̢BERSe ̪ ̫ 4.2

̡ ̡

̪

̫ BERSe ̢  
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4.2 BERSe ̪ ̫ Enk  

 

( Afk) 

Enk(kWh/yr) 

 

Enk  

*1 

( 2.5 W/m2

250 ) 

N1.

 

En1=21.3 kWh/(m2.yr) 

Ĭ

Af1(m2) 

20~6hr

EUI 9.88 kWh/(m2.yr) 

3.25hrs/

EUI11.4kWh/(m2.yr)

EUI20.0kWh/(m2.yr)  

N2.

 

En2=29.9 kWh/(m2.yr) 

Ĭ

Af2(m2) 

 

N3. 100m2

̡ ̡ ̡

̡ (LPD4.0W/m2

1hr 0.2 W/m2) 

En3=3.2 kWh/(m2.yr) Ĭ

Af3(m2) 

100m2

 

N4. 100m2

̡ ̡

(LPD4.0W/m2 3hr

0.2 W/m2) 

En4=6.1kWh/(m2.yr) Ĭ

Af4(m2) 

N5. 100m2

̡ ̡

(LPD4.0W/m2 3hr

0.2 W/m2) 

En5=80.0kWh/(m2.yr) 

Ĭ Af5(m2) 

N6.  En6=   

N7.  En7=   

N8. *2 ( 100m2

) 

*1: (EUI 5%) ̢

EUI ̡ ̡ ̡

̢  

*2: 

̢ 
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4-1-4 BERSe EUI  

BERSe BERSe

̢ NZCB EUInG̡B EUIg̡ EUImax

90̡ 50̡0   

A BERSe

3-1 ̢ 

( 100m2 )

̡ ̢ ̪ ̫

EUI ̢ 

BERSe A AEUI

̢ AEUI

AEUI

̢ : 15̡ 15m̡

16

̡ ̡

̢ ( )

AEUI ̢ 

BERSe ECB ̡ ̡

4.1~4.3 EUI EtEUI

4.4~4.6 NZCB EUIn̡GB EUIg̡ EUImax

  

AFn=Ɇ1~jAfk ---------------------------------------------------------------------------- (4.1) 

AFe = AF- AFn ------------------------------------------------------------------------- (4.2) 

EtEUI= (0.6ĬɆ1~j NejĬEeljĬYOHj)/AFe ------------------------------------------ (4.3) 
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EUIg=URĬ( (0.8Ĭ(AEUI + LEUI + EtEUI) + EEUI )--------------------------- (4.4) 
                 ̡ ̡ 20%           

 

EUIn= URĬ( 0.5Ĭ(AEUI + LEUI + EtEUI) + EEUI )--------------------------- (4.5) 
                   ̡ ̡ 50%   

 
EUImax= URĬ( 2.0Ĭ (AEUI + LEUI + EtEUI) + EEUI) ---------------------- (4.6) 
                        ̡ ̡ 200% 

 

 

AEUI kWh/(m2.yr) A 

AF m2  

AFe m2 4.2 

Afkk m2 4.2 

AFn л 4.1 

EEUI kWh/(m2.yr) A 

Eeljj kWh/(hr) 3.1

j=1 4.3 ̢ 

EtEUI EUI kWh/(л.yr)4.3 0.6 60%  ̢

EUInE̡UIgE̡UImax NZCB G̡B ̡ kWh/(л.yr) 

LEUI kWh/(m2.yr) A 

Nejj ( ) j  

UR ̢ 2.6 A̡ B̡ C̡ D A

UR ̢ 

YOHjj (h/yr) 3.2 

4.4~4.5 EUIn̡ EUIg̡EUImaxEUI

ECB 50%̡20% 200% ̢
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EUI EUI UR

̢ 

 

4-1-5 BERSe TEUI̡ EUI* CEI*

 

BERSe TEUI̡ EUI* CEI*

TEUI 4.7 TE

EUI* 4.8 ̡ ̡ ̡

CEI* 4.9 EUI* ̢ EUI*

4.10~4.12 TE ̡

̢

Ees̡ Ep̡ Ee

̢ 

TEUI=TE/AFe--------------------------------------------------------------------------- (4.7) 

EUI*=  [ TE  ï    URĬ  ( EN    Ees   Ep )  ï Ee ] õ AFe ------ (4.8) 
                    

CEI* = EUI*Ĭɓ1 ------------------------------------------------------------------------ (4.9) 

EUI* : 

EN=Ɇ1~k Enk ---------------------------------------------- (4.10) 

 
Ees= 0.8ĬNsĬEecĬYOHs ---------------------------------------- (4.11) 

           

Ep= 0.02Ĭ(HP+6.0)Ĭ (250Ĭ (AFe ĬQdp ĬPdĬRf)/1000) ------ (4.12) 
          

 
 

AFe л 4.1 

CEI* ECB kgCO2/(л.yr)  

Ee 4.8 ̡ ̡ kWh/yr
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Eec kW 4.3 

EN kWh/yr 0 

Enkk kWh/yr 4.2  

Ep kWh/yr 0.02 (kWh /(m3.m))

(2008) 80 0.0183

HP+6.0 1.1 (0.02=0.0183Ĭ1.1)̢ 250

( / )̢  

Ees kWh/yr Ees=0 4.110.8 80%

̢ 

EUI* ECB kWh/(л.yr) 

HP (m)

̢HP+6.0

6.0m̢ 

Ns ( ) 

Pd /m2 4.4̢ 

Qdp l/. 4.4̢ 

Rf AFe 4.4̢ 

TE kWh/yr ̡ 24

24 TE ̢ 

TEUI kWh/(л.yr) 

UR ̢ 2.6 A̡ B̡ C̡ D A

UR ̢ 

YOHs (h/yr) 3.2YOHj  

ɓ1  (kgCO2/kWh) 
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: 

1. 4.8 EUI* TE EN̡

Ees̡ Ep ̢

4.10~4.12 ̢ ( ENEesEp )

2.6 A̡ B̡ C̡ D A UR

EUI ̢ 

2. 4.9 CEI*

EUI* ̢ 

3. 4.10 EN 4.1

Enk 4.1

EN=0 ̢ 

4. 4.11 Ees ( 4.4~4.6)

4.3

Eec(kw) ̢ 

5. 4.12 Ep ̡

0.02 (kWh /(m3.m))

AFe 4.4 ̢ 

6. 4.8 EekWh/yr ̡

̡

̢ 

4.3 Eec(kW) 

 

(m) 

 

(m) Eec (kW) 

Eec  

0.6 ʾ4 5.5  

0.6 >4 8  

0.8 ʾ4 5.5  

0.8 >4 8  

1.0 <3.5 5.5  

( ̡ ̡ )  

̡ Eec  
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4.4  BERSe  

 
 

Qdp(l/.) 

Pd 

( /m2) 

AFe

Rf 

̡  100 0.15 0.8 

 100 0.15 0.8 

̡ ̡  100 0.1 0.6 

 

4-1-6 BERSe  

BERSe GB EUIg50 EUIn~ 

EUIgEUIg -EUImax 40̡50 90~50̡ 50~0 ̢

EUI*

SCOREEE  

EUI*ʾEUIg  

SCOREEE= 50 + 40 Ĭ (EUIg ïEUI*) / (EUIg ïEUIn ) ------------------ (4.13.a) 

EUI* > EUIg  

SCOREEE= 50 Ĭ (EUImax - EUI*)/( EUImax -EUIg) -------------------- (4.13.b) 

 

EUIn ̡EUIgE̡UImax NZCB G̡B ̡ kWh/(л.yr) 

EUI* kWh/(л.yr) 

SCOREEE BERSe ( ) 

BERSe GB EUIn~EUIg 90~50

ʿ80~<90̡ʿ70~<80̡ʿ60~<70̡ʿ50~<60 1~4

ʿ90 NZCB ̪1+̫ ̢

GB EUIg~EUImax 50~0 <50~ʿ40̡<40~ʿ20

̡<20~0 5~7 ̢
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̢BERSe 4.3 EUI

EUI

EUI* CEI* ̢

BERSe ̢

3-8 SCOREEE

2-8 ̢ 

 

4.3 BERSe   
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4.5 BERSe EUI  

 
 

EUI

 
EUI  

1+ 90~100 ʾ EUIn  

1 80~<90 ʾ EUIn +(10/40) ×(EUIg ïEUIn )  

2 70~<80 ʾ EUIn +(20/40) ×(EUIg ïEUIn )  

3 60~<70 ʾ EUIn +(30/40) ×(EUIg ïEUIn )  

4 50~<60 ʾ EUIg 

5 40~<50 ʾ EUIg +(10/50) ×( EUImax -EUIg) 

6 20~<40 ʾ EUIg +(30/50) ×( EUImax -EUIg) 

7 0~<20 > EUIg +(30/50) ×( EUImax -EUIg) 

 

4-1-7 BERSe NZB  

NZB ̢BERSe

NZB

TGE TE : 

TGE ʿ TE ----------------------------------------------------------------------- (4.14) 

 

TE kWh/yr ̡ 24

 

TGE (kWh/yr)

̡  

TGE

̡ ̢

TE TGE ̢ 

  



 

62 

 

4-2 E-BERSe (Expert Building Energy-

efficiency Rating System for Existing Buildings) 

4-2-1 E-BERSe  

E-BERSe̢E-BERSe

BERSe2 3 2 3 4-1-1

BERSe E-BERSe ̢E-BERSe

̡

̡ ̡ EUI

̢ E-BERSe

̡

̡ ̡

̪ ̫ ̢

E-BERSe ̢E-

BERSe : 

4-2-2 E-BERSe SI*  

E-BERSe SI*̢SI* ̪

̫ ̪ ̫ ̢̪

̫ ̡ ̡ ̡ ( )̡

̪ ̫ ̢

: ̪ ̫

̢̪ ̫ ̪

̫ SI* (A)̡(B) ̢ 

(A) ̪ ̫ SI* : 

SI*= a×(EAC -EEV × Es) +b×EL ------------------------------------------------ (4.15) 



 

63 

 

(B) ̪ ̫ ̡ ̡ ̡

( )̡

̡ ̡

3-2-2

HPC̢

4.18

EHWe ̢ 4.16~4.18 SI*̢ 

c 

= a×( HPC/ ACP) ----------------- (4.16) 

 

SI*= (a/(a+b+c))×(EAC -EEV × Es)  

+(b/(a+b+c) )×EL+ (c/(a+b+c) )×EHWe---------------------------------- (4.17) 

EHWe=EHWn/HF+0.015×HN---------------- (4.18) 

 

 

a: 4.6̢  

b: 4.6̢  

c ̢ 4.16 ̢ 

ACP (kw) (

2)̢ (ACP=Ps+Pf+Pp+Pt) 

EAC EAC ̢ 

EEV EEV

EEV=0.2 ̡ ̡ ̡

EEV=0.3̡ 0.4̡ 0.5̡ 0.6̢  

EHWe ̢ 4 ̢0.015ĬHN

1.5% ̢ 
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EHWn ̢ 1.56

0.98 0.75

0.5̢ ( 50% )̢ 

EL EL ̢ 

Es EEV=1.0 4.6 ̢ 

HF: ( =1.0

=0.9 =0.8

=0.6)̢ HF=1.0̢ 

HN: 

UN=0 ̢ 

HPC 3-2-2 (kw)̢ 

SI* ̢ 

a b

̢ : 15̡ 15m̡

16

̡ ̡

̢ ( )

̢ 

4.6 E-BERSe Es  

 Es  

*

 

(m2) 
<5000 

5000~ 

<20000 

20000~

<40000 
40000 

 

a 

 

b 

 

a 

 

b 

A-1  0.04 0.03 0.02 0.01 0.7 0.3   

A-1

 
0.04 0.03 0.02 0.01 0.7 0.3   

A-2 ̡
̡  

0.04 0.03 0.02 0.01 0.7 0.3   

B-1  0.04 0.03 0.02 0.01 0.7 0.3   

B-2  0.04 0.03 0.02 0.01 0.7 0.3   

B-3  0.04 0.03 0.02 0.01 0.7 0.3   
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B-4  0.06 0.05 0.04 0.03 0.65 0.35   

C-2

 
0.04 0.03 0.02 0.01 0.7 0.3   

C-2

 
0.08 0.06 0.05 0.04 0.5 0.5 0.3 0.7 

D-1  0.06 0.05 0.04 0.03 0.65 0.35   

D-1

 
0.04 0.03 0.02 0.01 0.7 0.3   

D-2  0.06 0.05 0.04 0.03 0.65 0.35 0.5 0.5 

D-2

 
0.04 0.03 0.02 0.01 0.7 0.3   

D-3& D-4

 
0.06 0.05 0.04 0.03   0.4 0.6 

D-3 D-4  0.10 0.09 0.08 0.07   0.3 0.7 

D-5

 
0.10 0.09 0.08 0.07   0.3 0.7 

E  0.04 0.03 0.02 0.01 0.65 0.35 0.5 0.5 

F-1  0.04 0.03 0.02 0.01 0.7 0.3   

F-2

 
0.10 0.09 0.08 0.07 0.65 0.35 0.4 0.6 

F-3  0.10 0.09 0.08 0.07 0.65 0.35 0.4 0.6 

G-1  0.06 0.05 0.04 0.03 0.65 0.35   

G-2  0.06 0.05 0.04 0.03 0.65 0.35 0.5 0.5 

G-3  0.04 0.03 0.02 0.01 0.65 0.35 0.5 0.5 

H-1 H-2( ̡
) 

0.10 0.09 0.08 0.07   0.4 0.6 

* : 15 ̡ 15m̡

16 ̡ ̡

̢ (

)

̢ 

 

4-2-3 E-BERSe SCOREEE  

SI*

SCOREEE̢  

SI*ʾ0.8  



 

66 

 

SCOREEE= 50 + 40 × (0.8 ïSI*) / 0.3 ------------------------------------- (4.19.a) 

0.8 < SI*  

SCOREEE= 50 × (2.0 ïSI* ) / 1.2-------------------------------------------- (4.19.b) 

SCOREEE ʿ90̡ʿ80~<90̡ʿ

70~<80̡ʿ60~<70̡ʿ50~<60̡<50~ʿ40̡<40~ʿ20̡<20~0

1+ 1~7 ̢ 

 

4-2-4 E-BERSe  

E-BERSe

E-BERSe E̢-BERSe ECB

̡ ̡ ̡ ̡ EUI ̡

̡ EUI A AEUI̡

LEUI̡ EEUI HtEUI

HpEUI 4.20̡ 4.21

( ̡ ̡ ̡ ̡ ) HpEUI=0

̢ 4.22~4.24 NZCB EUIn̡GB EUIg̡EUI

EUImax ECB 50%̡20% 200%

E-BERSe 90̡50̡0 ̢ 

HtEUI= EF Ĭ (AEUI + LEUI + EEUI)/0.9 ------------------ (4.20) 
                            

 
HpEUI 

 

         = (HPCĬ8.0Ĭ365Ĭ0.7)/AFu -------------------------------- (4.21) 
 
EUIn=URĬ(0.5Ĭ (AEUI + LEUI + HtEUI +HpEUI) + EEUI)------------ (4.22) 
                  ̡ ̡ ̡ 50%     EUI 

 

EUIg=URĬ(0.8Ĭ (AEUI + LEUI + HtEUI +HpEUI) + EEUI) ------------ (4.23) 
                  ̡ ̡ ̡ 20%      EUI  
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EUImax= URĬ(2.0Ĭ(AEUI + LEUI + HtEUI +HpEUI) + EEUI) -------- (4.24) 
                  ̡ ̡ ̡ 200%       EUI 

 

 

AFu (m2) ̢ 

AEUI EUI kWh/(л.yr) A 

EEUI EUI kWh/(л.yr) A 

EF 0 7F

0.058~15F 0.0716F 0.09 

EUIg̡EUImax 90 ̡0 GB ̡

kWh/(л.yr) 

EUIn 90 EUI kWh/(л.yr) 

HtEUI kWh/(л.yr)  

HPC 3-3-2 (kw)̢ 

HpEUI kWh/(л.yr)

HpEUI=0̢ 

LEUI EUI kWh/(л.yr) A 

UR ̢ 2.6 A̡ B̡ C̡ D A

UR ̢ 

4-2-5 E-BERSe EUI*ǯ CEI*

TEUI  

E-BERSe EUI*̡

CEI* TEUI ̢ EUI* EAC̡

EL SCOREEE SCOREEE 50

3.24a 3.24b : 
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SCOREEE>50 

EUI* = EUIg ï (SCOREEE-50)Ĭ(EUIg ïEUIn ) /40----------------------------- (4.25a) 

 

SCOREEEʾ 50  

EUI* = EUIg + (50ïSCOREEE)Ĭ(EUImax ïEUIg ) /50------------------------- (4.25b) 

 

CEI*̡ TEUI : 

CEI* = EUI*× ɓ1 ------------------------------------------------------------------------ (4.26) 

TEUI= EUI*/CFe ----------------------------------------------------------------------- (4.27) 

 

 

CEI* kgCO2/(л.yr)  

CFe E-BERSe ( ̡ ) 7F

0.9 8~15F 0.93 16F 0.91 

EUI* kWh/(л.yr) 

TEUI kWh/(л.yr) 

ɓ1  (kgCO2/kWh) 

EUI* EAC̡EL SCOREEE

E-BERSe SI*

SCOREEE ̢

3.26 CFe E-BERSe ̡

̢ 

4-2-6 E-BERSe  

E-BERSe
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̢E-BERSe EUIn 90

EUIn~EUIg 40 ʿ90 NZCB ( ̪1+̫

) ʿ80~<90̡ʿ 70~<80̡ʿ 60~<70̡ʿ 50~<60 1~4

EUIg~EUImax 50 <50~ʿ40 ̡<40~ʿ20

̡<20~0 5~7 ̢ 4 5~7

̢

̢E-BERSe 4.4 EUI

EUI EUI*

CEI* ̢ E-BERSe

̢

3-8 SCOREEE 2-8

̢ 

4.7 E-BERSe EUI  

 
 

EUI

 
EUI  

1+ 90~100 ʾ EUIn  

1 80~<90 ʾ EUIn +(10/40) ×(EUIg ïEUIn )  

2 70~<80 ʾ EUIn +(20/40) ×(EUIg ïEUIn )  

3 60~<70 ʾ EUIn +(30/40) ×(EUIg ïEUIn )  

4 50~<60 ʾ EUIg 

5 40~<50 ʾ EUIg +(10/50) ×( EUImax -EUIg) 

6 20~<40 ʾ EUIg +(30/50) ×( EUImax -EUIg) 

7 0~<20 > EUIg +(30/50) ×( EUImax -EUIg) 
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4.4 E-BERSe   
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4-3 BERSc (Energy-efficiency Rating 

System for Existing Convinient Stores) 

BERSc

EUI

̢ 

4-3-1 BERSc  

EUI1056[kWh/m2.yr]

3.4̡ 1.5̡ 21 ̢

̢BERSc

̢ 

BERSc ABRI̪ ̫

(ABRI, 2020) EUI ̢ 4.8 4.9 ̡

̡ EUI ̡ ̡

̡ ̡ ̡ EUI 4.10

BERSc ̢ EUI

EUI 3425 T EUI

4.6 ̢ EUI EUI

̡ ̡ 25301̡0261̡24kWh/(m2.yr) 1056

2263̡1086̡532kWh/(m2.yr) EUI

EUI ̢

EUI

1.11̢ EUI 4.10

1.11 ̢ 

T EUI

̢

̢ EUI
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̡ 30

EUIm* EUI ̎EUIi=EUIm*-

1086 BERSc ̢ ̎EUIi EUI 4.5

EUI ̎EUIi

̢ 

 

4.8  

 

   

 
LPD 

(W/m2) ( /m2) (W/m2) 

LPD 

(W/m2) ( /m2) 

 

(W/m2) 

LPD 

(W/m2) ( /m2) (W/m2) 

 9 0.10 30 18 0.20 60 36 0.40 120 

 3 0.01 150 6 0.01 300 15 0.01 450 

 3 0.03 3 6 0.03 3 10 0.03 6 

FA(CFM) 10 eQUEST 8760(hr/yr)

Qw (m3/m2.yr) 2.628 ̡ ̡ 60/20/20 

 

4.9 ̡  

   

(SC) 0.6 

LPD 50% 

5  

5  

450 

COP=5.0Ĭ1.2 

(SC) 0.6 

LPD 120% 

 

 

900 

COP=5.0Ĭ0.8 

(SC) 0.8 

LPD 200% 

2  

1.5 

1800 

COP=3.3Ĭ0.6 

   

46%  

Ui=0.8[W/m2.k] 

 

46%  

Ui=0.8[W/m2.k] 

 

46%  

Ui=0.8[W/m2.k] 
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80%  

 

80%  

 

80%  

 

 

4.10 EUI (kWh/(m2.yr)) 

EUI 
EUI 

LEUImin, 

LEUIm, 

LEUImax 

EUI 

PEUImin, 

PEUIm, 

PEUImax 

EUI 

REUImin, 

REUIm, 

REUImax 

 

AEUImin, 

AEUIm, 

AEUImax 

 

AEUImin, 

AEUIm, 

AEUImax 

 

AEUImin, 

AEUIm, 

AEUImax 

44.3 

99.0 

459.9 

50.1 

115.2 

496.2 

58.6 

132.9 

567.2 

76.9 

154.0 

309.4 

162.8 

320.0 

639.9 

248.3 

496.7 

745.0 

4.5 EUI 3425 EUI  
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4-3-2 BERSc  

BERSc  

̡ 30 EUI

EUIm* EUI  

BERSc EUI

BERSc ̡

30 EUI EUIm* EUI

̎EUIi=EUIm*-1086 BERSc ̢ 

EUI 

EUI ̡

24 EUI̢

̡ ̡

̡ ̢ 4-1-2

BERSc

̢ 

EUI  

BERSc ̪ ̡ ̡ ̡ ̫

EUI ̢

EUI ̡ 20% GB

GB EUIg̡ EUIm̡ EUImin̡ EUImax

EUI ( :

BERSe UR ) ̢ 

EUIg = 0.8×AEUIm +0.8× LEUIm + PEUIm + REUIm --------------------------- (4.28) 

EUIm = AEUIm + LEUIm + PEUIm + REUIm ------------------------------------- (4.29) 



 

75 

 

EUImin = AEUImin + LEUImin + PEUImin + REUImin -------------------------- (4.30) 

EUImax = AEUImax + LEUImax + PEUImax + REUImax ------------------------ (4.31) 

 

AEUIminA̡EUImA̡EUImax EUI ̡ ̡  (kWh/(m2.yr))

4.10 

EUImin̡EUIg̡EUIm̡EUImax EUI ̡GB ̡ ̡

 (kWh/(m2.yr)) 

LEUImin ̡LEUImL̡EUImax EUI ̡ ̡ (kWh/(m2.yr)) 

4.10 

PEUImin̡PEUIm̡PEUImax EUI ̡ ̡

(kWh/(m2.yr)) 4.10̢ 

REUImin̡REUIm̡REUImax EUI ̡ ̡

[kWh/(m2.yr)] 4.10̢ 

BERSc EUI* CEI* 

BERSc ̡

EUI 4.34

̎EUI 4.33 EUI*̢

4.35 CEI*CEI*

EUI* ̢ 

EUI=TE/AFe-----------------------------------------------------------------------------(4.32) 

EUI*= EUIm + ̎EUI ï ̎ EUIi  ---------------------------------------------------(4.33) 

̎EUI=EUI-(AEUIm×T +LEUIm+PEUIm) ĬOriïREUIm --------------------(4.34) 
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    CEI* = EUI*Ĭɓ1 ------------------------------------------------------------------------(4.35) 

 

AEUIm EUI (kWh/(m2.yr)) 4.10 

AFe (m2) ̡

 

CEI* kgCO2/(л.yr) 

EUI EUI(kWh/(m2.yr))  

EUI* (kWh/(m2.yr)) 

EUIm (kWh/(m2.yr)) 4.29 

̎EUI EUI (kWh/(m2.yr)) 

̎EUIi EUI (kWh/(m2.yr))  

LEUIm EUI (kWh/(m2.yr)) 4.10 

Ori 24 24 24

1.0 

PEUIm EUI (kWh/(m2.yr)) ̡ ̡ é

4.10 

REUIm EUI (kWh/(m2.yr)) 4.10 

T 1.0̡ 1.11 

TE ̡ 24

̢ 

ɓ1 (kgCO2/kWh)̢ 
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4-3-3 BERSc  

EUI* EUI

SCOREEE  

EUI*ʾEUIg 

SCOREEE= 50 + 50 Ĭ (EUIg -EUI*)/( EUIg - EUImin) ----------------- (4.36.a) 

EUI* > EUIg 

SCOREEE= 50 Ĭ (EUImax - EUI*)/( EUImax -EUIg) ------------------- (4.36.b) 

 

EUIg̡EUImax̡EUImin GB ̡ ̡ (kWh/(m2.yr)) 

EUI* (kWh/(m2.yr)) 

SCOREEE ( ) 

BERSc EUImin-EUIg 100~50

ʿ80~<90̡ʿ70~<80̡ʿ60~<70̡ʿ50~<60 1~4

ʿ90 NZCB ̪1+̫ ̢

GB EUIg~EUImax 50~0 <50~ʿ40 ̡<40~

ʿ20̡<20~0 5~7 5~7

̢

̢BERSc 4.6 EUI

EUI

EUI* CEI* ̢

BERSc ̢ 

BERSc NZB 4-1-8 ̢ 
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4.6 BERSc  
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4.11 BERSc EUI  

 
 

EUI

 
EUI  

1+ 90~100 ʾ EUIgï(40/50) × (EUIg - EUImin)  

1 80~<90 ʾ EUIg - (30/50) × (EUIg - EUImin)  

2 70~<80 ʾ EUIg - (20/50) × (EUIg - EUImin)  

3 60~<70 ʾ EUIg - (10/50) × (EUIg - EUImin)  

4 50~<60 ʾ EUIg 

5 40~<50 ʾ EUIg + (10/50) ×( EUImax -EUIg) 

6 20~<40 ʾ EUIg + (30/50) ×( EUImax -EUIg) 

7 0~<20 > EUIg + (30/50) ×( EUImax -EUIg) 
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 (R-BERSn RP-

BERSn) 

BERS

̡ ̡ ̡ ̢

R-BERSn RP-BERSn ̢

R-BERSn RP-BERSn

̢

:  

5-1 R-BERSn (Building Energy-efficiency 

Rating System for New Residential Buildings) 

R-BERSn H-

2 ( ̡ ) ̡

BERSn 1000m2

5% 1000m2

5% BERSn

SCOREEE R-BERSn SCOREEE

BERSn SCOREEE ̢ 

5-1-1 R-BERSn ECB 

R-BERSn EUI (Lin, H. T., et al, 2013Lin, H. T., & Yen, C.J., 

2021) ̢ EUI ̡

̡

(energy zone) EUI EUI

̢ 

R-BERSn ECB 5.1

ECB ̡ ̡ ̡

ECB ̡ ̡ ̡ ̡
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̡ ̡ ̡ ( ) ̢

̢ 

5.1 ECB 

  ECB 

  

( ) 
̡ ̡ ̡  

  ̡ ̡ ̡  

 ̡ ̡ ̡ ̡
 

 

5.1 R-BERSn

(

BERSn) 
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5-1-2 ̡  

R-BERSn ̡ ̢R-BERS

5.2 EUI

( ̡ ̡ ̡

̡ ̡ ) ̢ 5.1

R3 P1~P3

5.2 R1 R2

̢

̡ ̢R-BERSn

̢ 

5.2 ̡ 2000 EUI  

  

LEUI  

 

LEUIImin 

LEUIm 

LEUImax 

EUI(Kwh /m2yr) 

 

AEUImin 

AEUIm 

AEUImax 

 

AEUImin 

AEUIm 

AEUImax 

 

AEUImin 

AEUIm 

AEUImax 

R.  

R1.  
8.07 

 13.24 

 26.84 

4.64 

 6.06 

 14.18 

5.37 

 7.02 

 16.82 

6.55 

 8.62

 19.84 

R2.  

3.39  

4.52 

 10.58 

3.92  

5.24 

 12.55 

4.78  

6.43 

 14.81 

R3.  

6.9 

 11.51 

 23.04 

8.25 

 10.22 

 24.38 

9.97 

 12.35 

 29.7 

10.11 

 12.61 

 30.26 

P.

(

) 

P1. (

) 

22.13 

 44.05 

 73.42 

9.95 

 15.78 

 24.49 

11.15 

 18.85 

 28.03 

14.26 

 22.62 

 32.67 

P2. (

) 

3.78 

 7.57 

 12.60 

0 0 0 

P3. 

( ̡ ̡ ̡

KTV̡ ̡ ̡

̡ ) 

13.06 

 25.93 

 43.27 

14.15 

 21.79 

 32.69 

16.44 

 26.91 

 38.98 

21.34 

 32.97 

 46.40 

EUI ̡ eQuest

TMY3  
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5-1-3 R-BERSn  

2000

̢ NZCB CEIn̡GB CEIg̡

CEIm̡ CEImax ̢ GB CEIg

10% NZCB CEIn 30% ̢

( a.̡b.

) : 

(A) : 

 
CEImax=  (AEUImax1+LEUImax1) ĬTAF1Ĭɓ1  +   FCE          
        (1) &            (2)  

                      
         õ  TAF1-----------------------------------------------(5.1a) 
 
CEIm  = (AEUIm1+LEUIm1) ĬTAF1Ĭɓ1  +    FCE   

       (1) &           (2)   

                        

          õ  TAF1-----------------------------------------------(5.2a) 
 
 
CEIg  =  0.9 ĬCEIm--------------------------------------------------------------------(5.3a) 
GB         

                        

 
CEIn  = 0.7 ĬCEIm ---------------------------------------------------------------------(5.4a) 
NZCB       

                                                       

 

FCE  = 3.0 Ĭ ( YCE1ĬNF1 + YCE2ĬNF2  + YCE3ĬNF3 + YCE4ĬNF4)----(5.5a) 
        (3 /)               

 
 
TAF1  =     Ɇi AFi  -----------------------------------------------------------------(5.6a) 

      

 

(B) : 
 
CEImax= (AEUImax1+LEUImax1) ĬTAF1Ĭɓ1  +    FCE        
        (1) &              (2)  
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         +  Ɇj( (APEUImaxj+LPEUImaxj) ĬAFj) Ĭɓ1   +   MCE 
               (3) &            (4)  

 
         õ  TAF -------------------------------------------------(5.1b) 
 

CEIm  =   (AEUIm1+LEUIm1) Ĭ TAF1Ĭɓ1   +    FCE 
          (1) &            (2)  

                                                               

 

          +  Ɇj( (AEUImj+LEUImj) ĬAFj) Ĭɓ1   +      MCE 
                 (3) &            (4)  

 

          õ  TAF ----------------------------------------------(5.2b) 
 
CEIg  =  0.9 ĬCEIm--------------------------------------------------------------------(5.3b) 
GB        

 
CEIn  =  0.7 ĬCEIm--------------------------------------------------------------------(5.4b) 
NZCB        

          

FCE  =  MPĬ( YCE1ĬNF1 + YCE2ĬNF2  + YCE3ĬNF3 + YCE4ĬNF4 )---(5.5b) 
              

 
TAF1     =        Ɇi AFi  --------------------------------------------------------(5.6b) 

      

 
TAF     =     TAF1     +     Ɇj AFj -----------------------------------------(5.7b) 

         

 
NF     =      NFs     +    NFm ----------------------------------------------(5.8b) 

           

 
MP      =      (2.0ĬNFs +3.0ĬNFm)/ (NFs +NFm) ---------------------------(5.9b) 

       

 
Q   =    0.6  Ĭ   (225/1000) Ĭ 365Ĭ MPĬNF   +    Qn  ---------------(5.10b) 

                                  

 
Qn   =  0.6 Ĭ 365Ĭ    Ɇk (AFk ĬRk ĬPkĬqk)/1000  ------------------------- (5.11b) 
                     

 

MCE  =     (Ɇj VEcjĬAFpj  +   EEcĬNe  +  0.0183 ĬQĬPHc ) Ĭɓ1----(5.12b) 
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AFii m2  

AFjj m2  

AFk k (m2)

5.6 

AFpj j m2 ̡ ̡

̢ 5.4 AFpj

̢ 

AEUIm1̡AEUImax1 EUI ̡ (kWh/(m2.yr)) 5.2 

AEUImj̡AEUImaxj j EUI ̡ (kWh/(m2.yr)) 

5.2 

CEImax ̡ CEIg̡CEIm̡CEInR-BERSn ̡GB ̡ ̡

NZCB (kgCO2/(m2yr))CEIg̡CEIn 0.9̡0.7 GB NZCB

10%̡30%  

EEc (kWh /(yr)) 5.5 

FCE: ̡ (kcal /yr) 

LEUIm1̡LEUImax1 EUI ̡ (kWh /(m2.yr)) 5.2 

LEUImj̡LEUImaxj j EUI ̡ (kWh /(m2.yr)) 

5.2 

MCE: ̡ ̡ (kcal /yr)

0.0183 (kWh /(m3.m)) (2008) 

80 ̡ ̡

( 99% )̢  

MP ( /) 5.9b 

Ne [ ] 

NF ( )  
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NF1̡NF2 ̡ ( )

 

NF3̡NF4 ̡ ( )  

NFs ( )  

NFm ( )  

NP ( ) 

PHc (m3) PHc

̢ 

Pk k ( /m2) 5.6a

 

Q (m3/yr) 5.10b 

qk k (L/()) 5.6

Qdp 

Qn (m3/yr)

Qn=0 

Rk k (%) 5.6 

TAF1 m2  

TAF m2  

VEcjj (kWh /yr)5.4 

YCE1̡YCE2 ̡ (kgCO2 /(yr)) 5.3 

YCE3̡YCE4 ̡ (kgCO2 /(yr)) 5.3 

ɓ1 (kgCO2/kWh)̢ 
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5.3 YCE 

m Emn*1  

YCEm*4 

(kgCO2/ .yr) 
 

Em1 

 

Em2 

 

Em3 

 

Em4 

 

Em5 

1.  *3 

E11=0.80 E12=0.91 E13=0.95 E14=1.0  

̡ ̡

74.9̡72.5 

̡70.1 

2. 

 
*2 

2.1  E21=0.94 E22=0.95 E23=0.97 E24=0.98 E25=1.00 

̡ ̡
 

149.8̡

145.0̡ 140.1 

2.2
*2 

E26=0.89 E27=0.90 E28=0.92 E29=0.93 E210=0.95 

2.3  E211=0.26̡ E212=0.30 

2.4  E213=1.0 

3. *3 
E31=0.85 E32=0.90 E33=0.95 E34=1.00  78.5 

4. *3 IH E41=0.78/ E42= 1.0 70.1 

*1 860kcal/kWh̡

9000kcal/ m3 ̢ ̢

Emn=1.0 

*2 ̡ ̡ 62̡ 60̡ 58L 0.7̢

75% 90%̢

( : ̡ 3

U <4.1W/m2K)̢ 

*3 20 0.6 ̢ ̡IH ̡

45%̡ 90%̡ 70%̢  

*4 2022  

 

5.4 VEcj(kWh / (m2yr)) 

 (kWh / (m2yr)) 

VEc1 7.6 

VEc2 13.3 

3.0

̢ 
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5.5 EEc(kWh /( yr)) 

 
 

( / ) 

 

(kg/) 

 

(m/min) 
FLEkWh/(

hr) 

EEc 

(kWh /(yr)) 

 6 450 45 1.18 2062 

7F  12 800 60 2.79 4889 

8F~16F  15 1000 105 6.10 10695 

17~30F 15 1000 120 6.98 12223 

30F  15 1000 150 8.72 15279 

̨ ͭ ήϔϲδ ͧ ͭ - ͭ  (PAL/CEC)̩p347
̢ FLE (kWh/hr)= V(kg) Ĭ L(m/min)Ĭ

Ftõ860kcal/kWhFt ACVV 0.05(1/20) EEc=FLEĬ

0.2Ĭ8760(hr/yr)̢ EEc ̢ 
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5.6 (

2000 ) 

5-1-4 CEI*  

CEI*

( a.̡b. ) : 

(A) CEI* ETC : 

 
CEI*  =     ETC     õ   TAF1  ----------------------------------------(5.13a) 

           

                                                    
 
































































































































































































































































































































































