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1.1.2. ZEB  
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1.2.  
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1)  ZEB
 

2) 30 ZEB
 

3)  
 

4)  
 

5) A Common Definition for Zero Energy Buildings, United States Department of Energy 
(DOE)  

6) ASHRAE, Standard 90.1-2022, Energy Standard for Sites and Buildings Except Low-
Rise Residential Buildings, ASHRAE 

7) Nearly zero-energy buildings, European Commission  
https://energy.ec.europa.eu/topics/energy-efficiency/energy-efficient-buildings/nearly-
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2   
2.1.  

 
BEST Building Energy Simulation Tool
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2.2.  
2.2.1.  
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2)  
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2.3.  
2.3.1.  

BEST Ver.1205
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3.5.  
3.5.1.  

3.4
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4.2.3.  

 4.2-3 JIS
 

 

 

 4.2-3  
  

K

PLR1.0

1.0

0.5

ɓ=C1×PLR C2

Km(0.5)/K(0.5)
1.0

i

Km(i)
K(i)

Km(0.5)

K(0.5)

K=f(PLR)
Km=f(PLR)

(PLR, ɓ )=(1.0 , 1.0) (PLR, ɓ )=(0.5 , Km(0.5) / K(0.5))
K 

PLR=i
K (i)

Km(i)
Km(i) = K (i) ×ɓ
= K (i) × C1×PLR C2 



67 
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4.3.2.  
1)  

 4.3-1
 

/ Ron Roff
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Qc,max PLRc

Twc,out

Pec,max Pec PLRc

1 PLRc =1 Twc,out  
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 1 : Ὢ(ὼ) = ὥ Ͻ ὼ + ὦ Ͻ ὼ + ὧ Ͻ ὼ + Ὠ 2 : Ὢ(ὼ, ώ) = ὥ Ͻ ὼ + ὦ Ͻ ώ + ὧ Ͻ
ὼ + Ὠ Ͻ ώ + Ὡ Ͻ ὼ𝑥𝑥 + Ὢ Ͻ ὼ ώ + Ὣ Ͻ ὼ ώ + Ὤ Ͻ ὼώ + 𝑖𝑖  
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Pec,max = f( Twc,in , Twcd,in , Mwc , Mwcd , Twc,out,sep )
Pec = f( PLRc ) PLRc = Qc / Qc,max

Twout,cd =f( Twcd,in , Mwcd , Pec )
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5)  

ON/OFF
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6)  

 

 4.3-3
1 4 5

25 (Ὕ =65 325) 0 30 (Ὕ =0.1 390)
1 8  

 
 4.3-3  

1)  
R =  1 exp( t Ὕϳ )  

R t Ὕ
 

2)  
R  =  PLF × exp( t Ὕϳ ) 

R PLF t
Ὕ  
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4.3.3.  

(1)
(2)  4.3-4

 4.3-5
ὑ ὑ Ὢ(ὼ) = ὥ𝑎𝑎 Ͻ ὼ + ὦ𝑏𝑏 Ͻ ὼ + ὧ𝑐𝑐 Ͻ ὼ + Ὠ𝑑𝑑 3  

Q = ὑ , (Ὕ𝑇𝑇 ) Ͻ ὑ , (Ὕ𝑇𝑇 ) Ͻ ὗ  (1) 
Pe = ὑ . (Ὕ𝑇𝑇 ) Ͻ ὑ , (Ὕ𝑇𝑇 ) Ͻ ὗ  (2) 

 
 4.3-4 PAC  

 
 
 

ai bi ci di
Ta RM,WB

16 24 9.51E-05 -1.04E-02 3.40E-01 -2.36E+00
16 24 6.60E-04 -4.76E-02 1.14E+00 -8.04E+00

Ta OUT,DB

15 43 -1.20E-06 3.72E-05 -2.91E-03 1.11E+00
15 43 7.75E-07 -4.97E-05 2.33E-02 2.11E-01

Ta RM,DB

15 28 2.21E-05 -1.83E-03 3.69E-02 8.16E-01
15 28 2.90E-05 -2.42E-03 6.43E-02 4.49E-01

Ta OUT,WB

-20 3 -2.35E-06 -1.36E-04 1.05E-02 9.39E-01
3 15 -1.00E-05 -3.15E-04 1.36E-02 9.31E-01

-20 0 -2.70E-05 -9.82E-04 -1.84E-03 1.31E+00
0 15 2.40E-05 8.80E-04 -5.65E-02 1.31E+00
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4.3.4.  

 4.3-6  4.3-6

(  4.3-1) /
/ 3:1

 4.3-1  

 ( =1) 
 ( =2,3) 

( 1)
1> 2> 3 1

2 3

 
 

 4.3-6  
 :BEST (ver1705), : 2010

, :Low-E / / =60%, 20W/
0.15 15W/  

 

 
 

 :1 ( )/5 ( ), ( ):1/2/3,
=30%, : PE=PLR, : -6 4 (

ON/OFF, , , , 1
), : 30/10,15/5,0/0, ( / ) 
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4.4.  

JIS

 

18 20) 
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4.4.1.  
BECS21) (HASP/ACSS22)) LCEM23)

TRNSYS24) ENERGY PLUS25)

 4.4-1  4.4-2  

( INV)
11 BECS

26)

 

( IPM : Interior Permanent Magnet Motor INV
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4.4.2.  
1)  

INV

7
 

1)  

2) JIS  4.4-1  4.4-2 †2 4  

3)  

4)  

5)  

6)  

7) 
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2)  
INV

 4.4-1

 
 

 
 4.4-1  

 
 

3)  
4.4.3

4.4.4  
  

/
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4)  

 
  

JISC4210 JISC4212
2 4

6
 4.4-3

 4.4-4  4.4-2
0.9

50 60Hz
 

 
 4.4-3  
ὉὊ _ 1 

ὉὊ _ = ὉὊ _ ὰ𝑙𝑙 Ὑ𝑅𝑅 _ 10ϳ + ὉὊ _ Ὑ𝑅𝑅 _ 10ϳ _   
+ὉὊ _   (1)-a 

(ὉὊ ) 2 
ὙὛὙ = 𝐹𝐹𝐹𝐹 𝐹𝐹𝐹𝐹ϳ   
ὉὊ = ὉὊ _ ὉὊ Ὡ𝑒𝑒ὴ ὉὊ Ὑ𝑅𝑅 _ 10ϳ ὰ𝑙𝑙(ὙὛὙ ) + 1   (1)-b 

(ὉὊ ) 2 
ὉὊ _ = 0.95( 0.4kW) , 0.96( 0.75kW) , 0.97( 1.5kW)  
ὉὊ = ὉὊ _ 0.058 Ὑ𝑅𝑅 _ 10ϳ . ὰ𝑙𝑙(ὙὛὙ ) + 1  (1)-c 

ὉὊ _ :  [-] Ὑ𝑅𝑅 _ :  [W] ὉὊ _ ~ :
 [-] ὙὛὙ :  [-] 𝐹𝐹𝐹𝐹:  [Hz]  𝐹𝐹𝐹𝐹 :

 [Hz] ὉὊ :  [-] ὉὊ ~ :  [-]  ὉὊ _ :
 [-]  ὉὊ :  [-] 

 †1 37kW 0.87  
 †2 75kW INV  
 

 4.4-4  
    IPM 

 
 

ὉὊ _  0.3295 0.2588 0.04872 
ὉὊ _  -2.986 -5.407 -1.784 
ὉὊ _  0.0826 0.0387 0.0176 
ὉὊ _  3.697 6.210 2.676 

 
 
ὉὊ  0.20 0.20 0.10 
ὉὊ  -0.02 -0.025 -0.02 
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 R 2 S  

 4.4-2  
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]
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]
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]
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IPM

(R 2=0.99 S =36)
JIS/ /

(R 2=0.98 S =84)
JIS/ /

IPM(R 2=0.92 S =30)
/
/
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50Hz(IPM )
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/
/
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 4.4-3

 
 

 

 4.4-3  
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4.4.3.  
1)  

 4.4-5  4.4-6
 4.4-4  4.4-5

 4.4-6  
  

JIS B 8313

0.5
 

  

 
 P-Q  

P-Q

P-Q 0.7 0.9
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 4.4-5  

(ὉὊ _ )  
ὉὊ _ = 𝑆𝑆𝑆𝑆𝑆𝑆 ὉὊ _ ὰ𝑙𝑙 60Ὃὡ _ 10ϳ + ὉὊ _ 60Ὃὡ _ 10ϳϳ + ὉὊ _   (2)-a 
𝑆𝑆𝑆𝑆𝑆𝑆 = 0.0435 × ὰ𝑙𝑙 60Ὃὡ _ 10ϳ  + 0.86  
  ( KV=17)  
𝑆𝑆𝑆𝑆𝑆𝑆 = 1                                                               ( ὑὠ = 1.3) (2)-b 

(Ὑ𝑅𝑅 _ )  
𝑆𝑆𝑆𝑆 _ = 0.163 𝑆𝑆𝑆𝑆 60Ὃὡ _ 10ϳ Ὄ𝐻𝐻 _ 9.8 × 10ϳ ὉὊ _   (2)-c 
Ὑ𝑅𝑅 _ = 𝑆𝑆ὖ _ × ὑ  (2)-d 

Ὁὖ ( ) 
ὒ𝐿𝐿 = Ὃὡ Ὃὡ _ϳ   (2)-e 
Ὄ𝐻𝐻 = Ὄ𝐻𝐻 _ В Ὄ𝐻𝐻 ( ) × ὒ𝐿𝐿  (2)-f 
ὉὊ = ὉὊ _ В ὉὊ ( ) × ὒ𝐿𝐿  (2)-g 
𝑆𝑆𝑆𝑆 = 0.163 {𝑆𝑆𝑆𝑆(60Ὃὡ 10ϳ )(Ὄ𝐻𝐻 9.8 × 10ϳ )} ὉὊϳ   (2)-h 
Ὁὖ = 𝑆𝑆ὖ ὉὊ _ϳ   (2)-i 

Ὁὖ ( ) 

_ В ( )×
=  (2)-j 

ὒ𝐿𝐿 = Ὃὡ Ὃὡ _ (𝐹𝐹𝐹𝐹 𝐹𝐹𝐹𝐹ϳ )ϳ  (2)-k 
ὉὊ = ὉὊ _ В ὉὊ ( ) × ὒ𝐿𝐿  (2)-l 
𝑆𝑆𝑆𝑆 = 0.163 {𝑆𝑆𝑆𝑆(60Ὃὡ 10ϳ )(Ὄ𝐻𝐻 9.8 × 10ϳ )} ὉὊϳ  (2)-m 
Ὁὖ = 𝑆𝑆ὖ (ὉὊ × ὉὊ )ϳ  (2)-n 

 
ὗ = (Ὁὖ 𝑆𝑆ὖ ) + 0.5𝑆𝑆ὖ (1 ὉὊ ) (2)-o 
ὗ = 0.5𝑆𝑆ὖ (1 ὉὊ ) (2)-p 

ὉὊ _ :  [-] ὉὊ _ ~  [-] 𝑆𝑆𝑆𝑆𝑆𝑆 :  [-] Ὃὡ _ :
 [g/s] ὑὠ:  [CST] Ὑ𝑅𝑅 _ :  [W] 𝑆𝑆𝑆𝑆 _ :  [W] 𝑆𝑆𝑆𝑆:  [kg/L]

 Ὄ𝐻𝐻 _ :  [Pa]  ὑ:  [-] Ὁ𝐸𝐸 :  [W] ὒ𝐿𝐿 :  [-] Ὄ𝐻𝐻 ~ :
 [-] ὉὊ ~ :  [-] Ὃὡ :  [g/s] Ὄ𝐻𝐻 :  [Pa]  ὉὊ :

 [-] 𝑆𝑆𝑆𝑆  :  [W] ὉὊ _ :  [-] 𝐹𝐹𝐹𝐹 :  [Hz] 𝐹𝐹𝐹𝐹:  
[Hz]  ὉὊ Ḋ  [-] ὉὊ :  [-] ὗ :  [W] ὗ :  
[W] 
 

 4.4-6  
    50Hz 60Hz 

 

ὉὊ _  0.046 0.082 0.069 
ὉὊ _  -0.019 0 0 
ὉὊ _  0.667 0.685 0.652 

 
 

ὉὊ  -0.6235 -0.8042 -0.4230 -0.2581 
ὉὊ  1.4631 1.7145 0.2151 -0.0184 
ὉὊ  0.1648 0.0909 1.2086 1.2780 

 
 

Ὄ𝐻𝐻  0.2546 0.3568 -0.08467 -0.7779 
Ὄ𝐻𝐻  0.0784 0.1871 1.7919 1.7004 
Ὄ𝐻𝐻  1.1751 1.1658 0.0562 0.0793 
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 R 2 S  

 4.4-4  

 
 R 2 S  

 4.4-5  
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 R 2 S  

 4.4-6  
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2) BECS/CEC/AC  
BECS/CEC/AC  4.4-7

 4.4-7  

 
 

 4.4-7  

 
 

 [l/min] 1,000 
 [m] 25 

 [%] 64.8 
 / INV  [kW] 7.5 

 
/ /IPM [%] 83.4/88.6/92.6 

 
 [Hz] 15 50 

 [l/min] 200 
  [kPa] 294 

 [kPa] 100 

 

 4.4-7 BECS  
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3)  
2

 4.4-8  4.4-9  

 
 

 

 4.4-8  

 
 =1.0  

 4.4-9  
 
 
 
  

0.0

0.2

0.4

0.6

0.8

1.0

1

1
0
0
1

2
0
0
1

3
0
0
1

4
0
0
1

5
0
0
1

6
0
0
1

7
0
0
1

8
0
0
1

[-
]

[h]

1 1
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0.84

0.54
0.67

0.47
0.33

0.12 0.09 0.06
0

0.5

1

1.5

IPM IPM

1

0.94 0.91
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0.44 0.41 0.38

0

0.5
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]
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4)  
 4.4-10

 4.4-11

CASE3  
CASE3 CASE 10%

 
 

  [%]  
  A B C  kPa 

 100 100 100 300 250 
CASE1 30 50 70 150 155 
CASE2 40 50 60 150 146 
CASE3 50 50 50 150 138 
CASE4 60 50 40 150 131 
CASE5 70 50 30 150 125 

 

  

 4.4-10  

 

 4.4-11  
 
  

1 0.93 0.87

0.83 0.79

0.94 0.88

0.82 0.78 0.74

0.88

0.82 0.76 0.72 0.68

0

0.2

0.4

0.6

0.8

1

CASE1 CASE2 CASE3 CASE4 CASE5

[-
]

IPM f

A 

B 

C 

 

25kPa 

25kPa 

25kPa 
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4.4.4.  
1)  

 
  

 4.4-8  4.4-12  4.4-14

 
 

 4.4-8 11) 
ὔὟὓ  

ὖὃ _ <> В ὖ ( )(ὔὟὓ )Ὃ𝐺𝐺 _  (3)-a 
ὖὃ _ _  

ὖὃ _ _ = ὖ (ὔὟὓ )Ὃ𝐺𝐺 _  ( )  
ὖὃ _ _ = 0 ( ) (3)-b 

ὉὊ _  
ὖὃ _ _ ὖὃ _ _ ὖὃ _   (3)-c 
ὉὊ _ = В ὖ ( )(ὔὟὓ )ὖὃ _ _   ( ) 
ὉὊ _ = ὖ (ὔὟὓ )ὖὃ _ _

( )    (3)-d 
Ὑ𝑅𝑅 _  

𝑆𝑆ὖ _ = Ὃ𝐺𝐺 _ × ὖὃ _ _ 1,200 × ὉὊ _ϳ   (3)-e 
Ὑ𝑅𝑅 _ = 𝑆𝑆ὖ _ × ὑ  (3)-f 

(ὉὊ )  
ὖὃ _ = ὖ (ὔὟὓ )Ὃ𝐺𝐺   (3)-g 
ὖὃ _ ὖὃ _ ὖὃ   (3)-h 
ὉὊ = В ὖ ( )(ὔὟὓ )ὖὃ _   ( ) 
ὉὊ = ὖ (ὔὟὓ )ὖὃ _

( )    (3)-i 
Ὁὖ ( ) 

𝑆𝑆ὖ = Ὃ𝐺𝐺 × ὖὃ _ 1,200 × ὉὊϳ   (3)-j 
Ὁὖ = 𝑆𝑆𝑆𝑆 ὉὊ _ϳ   (3)-k 

Ὁὖ ( ) 

𝐹𝐹𝐹𝐹 𝐹𝐹𝐹𝐹ϳ = Ὃ𝐺𝐺 × ὖὃ _ Ὃ𝐺𝐺 _ × ὖὃ _ _   (3)-l 

𝑆𝑆ὖ = Ὃ𝐺𝐺 × ὖὃ _ 1,200 × ὉὊϳ   (3)-m 
Ὁ𝐸𝐸 = 𝑆𝑆ὖ (ὉὊ × ὉὊ )ϳ   (3)-n 

 
1)  
ὗ = (Ὁὖ 𝑆𝑆ὖ ) + 0.5𝑆𝑆ὖ (1 ὉὊ )  (3)-o 
ὗ = 0.5𝑆𝑆ὖ (1 ὉὊ )  (3)-p 
2)  
ὗ = 0  (3)-q 
ὗ = (Ὁὖ 𝑆𝑆ὖ ) + 𝑆𝑆ὖ (1 ὉὊ )  (3)-r 

ὔὟὓ  [-] Ὃ𝐺𝐺 _  [g/s] ὖ ~ (ὔὟὓ ):  [-],ὖ (ὔὟὓ )
 [-],ὖὃ _  [Pa] ὖὃ _ _  [Pa] ὖὃ _ _  [Pa]

ὖ ~ (ὔὟὓ ):  [-],ὉὊ _  [-] 𝑆𝑆𝑆𝑆 _  [W] Ὑ𝑅𝑅 _
 [W] ὑ  [-] Ὃ𝐺𝐺  [g/s] ὖὃ _  [-] ὖὃ _  [Pa], 

ὖὃ  [Pa] ὉὊ  [-] 𝑆𝑆𝑆𝑆  [W] ὉὊ _  [-] Ὁ𝐸𝐸
 [W] ὉὊ  [-] ὉὊ  [-] ὗ  [W] ὗ
 [W] 
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 #1,#1 1/2,#2,#2 1/2,#3,#3 1/2,#4,#4 1/2,#5,#5 1/2,#6,#7,#8( ),#9( ) 

 4.4-12  
 

 
 #2 ,#2,#2-1/2,#3,#3-1/2,#4,#4-1/2,#5,#5-1/2,#6  

 4.4-13  

 

 4.4-14  
 
  

0.1

1

0.1 1 10

P
a

kg/s

0.1

1

0.1 1 10

kP
a

kg/s

50

0.5

0.150

0.5
0.1 1 10

P
a

kg/s

0.5
0.1 1 10

kP
a

kg/s

3

30

2

0.130

0

0.5

1

1.5

2

2.5

0 5 10 15 20 25 30 35

[P
a]

[kg/s]

0

0.5

1

1.5

2

2.5

0 1 2 3 4 5

[k
P
a]

[kg/s]

2P 4P

6P

24,27,31,35,39,44,49

54,60,66,72,78,85,
93,102,112,122,132

39,44,49,54,60,66,72,78,85,93
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JIS

 4.4-15

 4.4-16  4.4-18  

 
 #1,#1 1/2,#2,#2 1/2,#3,#3 1/2,#4,#4 1/2,#5,#5 1/2,#6,#7,#8( ),#9( ) 

 4.4-15  
 

 
 #1,#1 1/2,#2,#2 1/2,#3,#3 1/2,#4,#4 1/2,#5,#5 1/2,#6,#7,#8( ),#9( ) 

 4.4-16  

 
 #1,#1 1/2,#2,#2 1/2,#3,#3 1/2,#4,#4 1/2,#5,#5 1/2,#6 

 4.4-17  

0.1 1 10
kg/s

0.1
0.1 1 10

kP
a

kg/s

0.4

0.3

0.2

0.150 50

0.3

0.4

0.5

0.6

0.7

0 0.2 0.4 0.6 0.8 1

[-
]

kPa

0.5

0.6

0.7

0.8

0 1 2 3

kPa

0.5

0.6

0.7

0.8

0 1 2 3

[-
]

kPa
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 4.4-18  

 
  

0.4

0.5

0.6

0.7

0.8

0 1 2 3
[-

] 24-2P 27-2P 31-2P

35-2P 39-2P 44-2P

49-2P 54-4P

0.4

0.5

0.6

0.7

0.8

0 1 2 3

[-
] 60-4P 66-4P

72-4P 78-4P

85-4P 93-4P

102-6P 112-6P

122-6P 132-6P

0.4

0.5

0.6

0.7

0.8

0 0.2 0.4 0.6 0.8 1 1.2

[-
]

[kPa]

39-4P 44-4P 49-4P

54-6P 60-6P 66-6P

72-6P 78-6P 85-6P

93-6P
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3 (  

4.4-8 (3)-l)
 

 
  



102 

2) BECS/CEC/AC  
BECS/CEC/AC  4.4-9

BECS  4.4-19
 

VAV VAV

 
BECS VAV

 

 
80%

 
 

 4.4-9  
   

 
A  [m3/h] 15,000 

 [Pa] 600 
 [ ] 59 69 

 
 [kW] 7.5 5.5 
/ /IPM [%] 83/89/93 82/88/92 

 
 [Hz] 20  50 

A 30  [m3/h] 4,500 
VAV  [Pa] 100 

 
 4.4-19  

  

0

0.2

0.4

0.6

0.8

1

0 0.2 0.4 0.6 0.8 1

[
]

[ ]

VAV +
VAV +
VAV +IPM

BECS

0 0.2 0.4 0.6 0.8 1

[ ]

VAV +

VAV +

VAV +IPM

BECS
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3)  
 4.4-20  4.4-10

CASE
 4.4-21 BECS/CEC/AC

2) VAV CASE1 2
CASE2 3 ,

 
 

 
 4.4-20  

 
 4.4-10  

 %  
 

VAV  VAV  VAV   
 100 100 100 100  

CASE1 50 50 100 67  
CASE2 50 50 100 67 VAV  
CASE3 100 50 50 67 VAV  

 

 4.4-21  
 
  

15,000 m3/h

300 Pa
10,000 m3/h

100 Pa

5,000 m3/h

100 Pa

5,000 m3/h

50 Pa

5,000 m3/h

50 Pa

VAV VAV VAV

1

0.36
0.45

0.15

0.94

0.33

0.43

0.14

0.9

0.3

0.39

0.12

0.74

0.27
0.35

0.12

0.69

0.25
0.33

0.11

0.66

0.22
0.3

0.1

0

0.2

0.4

0.6

0.8

1

1.2

CASE1 CASE2 CASE3

-
]

IPM

IPM
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4.5.  
4.5.1.  

 
1) 

 
2) 

/
 

3) 
,

 
 
4.5.2.  

 
1) 

 
2) 

 
3) 

 
4) 

BECS/CEC/AC
 

5) 11

 
6) 
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( )
BEST

BEST ( (
SWG( )

 
 

 

1)  
 

No227 pp1-9 2016 2  
2)  

BECS/CEC/AC for Windows ver3.00 1986 2  
3)  HASP/ACSS/8502 

1986 2  
4) LCEM  ver3.10 

2014.2 
5) Thermal Energy System Specialists, LLC TRNSYS17 a TRaNsient SYstem Simulation 

Program Volume4 Mathematical Reference ,March, 2017  
6) EnergyPlus™ EnergyPlus Engineering Reference ,October, 2013  
7)  

No223 pp19-26 2015 10  
8)   

( 1 )
No237 pp1-10 2016 12  

9)     : 1 : 
No190 pp41-49 2013 1  

10)    ( 2)
No204 pp85-92 2014 3  

11)    ( 3 ) 
No2255 pp29-36 2015 12  

12) http://www.ibec.or.jp/best/ 
13)  BEST

51
2009 pp. 687 690 

14)  BEST
88

2011 pp. 1715 1718 
15)  BEST

109
2012 pp. 1387 1390 

16)  BEST
139
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2014 pp. 37 40 
17)  BEST

182
2016 pp. 53 56 

18)  BEST
 52

2009( pp. 691 694 
19)  BEST

 88
2011( pp. 1715 1718 

20)  BEST
 109

2012( pp. 1387 1390 
21)  

BECS/CEC/AC for Windows ver3.00 
22)  HASP/ACSS/8502 

 
23) LCEM  ver3.10 

2014.2 
24) Thermal Energy System Specialists, LLC TRNSYS17 a TRaNsient SYstem Simulation 

Program Volume4 Mathematical Reference 
25) ENERGYPLUS EnergyPlus Engineering Reference ,October 1, 2013  
26) pp.19

26 2007  
 

27)  
 ī 

No253 pp51-59 2018 4  
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5  ZEB  
5.1.  

THE BEST Program
25

( BEST)
1)

ZEB ZEB
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5.2.  

LED
 5.2-1  5.2-1 ZEB

ZEB
 

 
 5.2-1  
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 5.2-1   
ZEB ZEB

 5.2-2 ZEB
25  

 
 5.2-2 ZEB  

 

  

ZEB ZEB
•
• ԉ֪֣Ԑ Low-Eԉ֪֣Ԑ
•

•
•
•

•
•֑ԅԝ֖֫ԃԏ֪
• PAC
• (VAV CO2

)
•LED ԑ֩Ԏԃ
• ԑ֩Ԏԃ
• ԏӿ֨ԃ

• PAC
• (CAV)

•Hf
•
•

•
• ԚԂ֪֚֘֫ԅ֣
• ṕ Ṗ

•
•

•
• OA

ẑ 25

• ṕ Ṗ
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5.3.  
 5.3-1 ZEB

 5.3-2 ZEB

 
1) ZEB

ZEB

ZEB
 

ZEB  
2)  

 
3) ZEB  

ZEB  

ZEB ZEB
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 5
.3

-1
 

 

PV

PC

C0 C0

C1-1

C1-2

C1-3

C1

C2

C3-1

C3-2

C3

C4-1

C4-2

C4

C5

C6

C7-1

C7-2

C7-3

C7

C8-1

C8-2

C8

C10

C11-1

C11-2

C11-3

C11

C12

C13-1

C13-2

C13

C14-1

C14-2

C14

C15

C16

C17-1

C17-2

C17-3

C17

C18-1

C18-2

C18
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ZE

B
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5.4.  
5.4.1.  

ZEB  5.4-1 ZEB
 5.4-2  5.4-3 ZEB

 
~ ZEB 60%

BEI 0.4 PV ZEB
0

ZEB  

7
ZEB ZEB

 
 

 

 5.4-1 ZEB  

 
 5.4-2  

-80

-40

0

40

80

120

160

1 2 3 4 5 6 7 8 9 10 11 12
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-20

0

20

40

60

-1,000

-500

0
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/

][M
J/

] 57

51

1,261
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 5.4-3 ZEB  

 
  

-0.6
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0
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5.4.2.  
ZEB  5.4-4

ZEB
 5.4-5  

ZEB
PC

OA

 
 

 

 5.4-4  
 

120
146

33
11 15 27 43

71
47

92
55 60

156

4 4 16
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56
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0
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 5.4-5  
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ZEB  5.4-6
ZEB  5.4-7

 

 
ZEB

 
 

 
 5.4-6  
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 5.4-7  
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5.5.  
 5.5-1

15%

 
 

 

 5.5-1  
 

 5.5-2 ZEB
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5.6.  
ZEB ZEB

ZEB 25
ZEB ZEB ZEB

 
1) ZEB

 
2) 

ZEB  
3) ZEB

 

 
  



121 

    
1) BEST   _2013 10

  
2) BEST 155

ZEB      , 
27  PP9-12 
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6  ZEB  
6.1.  

2050
2030

2050 ZEH ZEB
PV

2050
ZEH ZEB PV

 
ZEB

1)

 
ZEB ZEB

2) 3) ZEB

4) ZEB
0 PEB

ZEH ZEB

 

ZEB ZEH
5) Thermal Autonomy

6)

ZEB



123 

 

BEST
ver3.0.3 ZEB 3
ZEB

ZEB
ZEB 7,8) 
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6.2.  
5,000 10,000 8 800

50,000 100,000 18 2 4,000
 6.2-1

 6.2-1  
6.2-2

 
 

 

 

 6.2-1 1) 
  

◖─ ☿fi♃כ
◘▬♪◖▪

0%

20%

40%

60%

80%

100%

1000 3000 5000 7000 500 2000 4000 6000 0 
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 6.2-1  
a)  

 
b)  

 
 / / /  

 

 

 

A B C D E

/ /
[ ]/ [m]

570 / 720 / 
320 / 15

630/ 750 / 
310/ 14

670 / 800 / 
310 / 18

660/ 870/ 
300/20

1000 /1300 / 
400 /17

580 / 750 / 
270 /16

/ /
/

/ /
/

/ /
/

/ /
/

/ /
/

/ /
/

/ CW 
/CW /

/
/CW 

/CW

/
/ /

CW /
/CW /

/
/ /

/CW 
/CW /CW 

[%]
32/57/88/0 0/0/100/100 20/40/0/56 95/3/95/2 30/30/30/9 0/70/ 

100/70

A B C D E

/ /
[ ]/ [m]

1700 / 2100 
/ 520/24

1600 / 2200 
/ 620 /17

1700/2300 / 
650 /15

2700 / 3700 
/ 750 /27

1600 / 2050 
/ 640 /15

3300 / 4300 
/ 1100 / 21

/ /
/

/ /
/

/ /
/

/ /
/

/ /
/

/ /
/

/
/

/

/ /
/

/ /
/

/ /
/

/ /
/

CW/CW/CW
/CW/

[%]
0/70/70/70 56/48/21/ 

48
58/56/64/56 46/16/46/ 

24
48/48/48/48 50 /100 /100 

/100
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6.3.  

 6.3-1  6.3-3
BEST

  
 

 6.3-1  
  

 9) 2010   

 

 
 1.1  0.3 

 70%/ 60%  
  25mm 

 
 Hf750lx 16.3W/   
 3  
  

 6.3-2  
  

 
 

 

 36m×22m  

70% 4.0m 2.8m 9  

 EHP 3.0  3.5 

( )   
 3 (900kg×120m3/min×3 ) 

 6.3-3  
  

 
 

 

 68m×68m  

70% 4. m 2.8m 18  
 DHC (COP=0.736)  

 16 (1600kg×180m3/min×8 1600kg×300m3/min×8
) (2100kg×120m3/min×2 ) 

  

5.4 12.6 12.6 5.4

5
.4

1
0
.8

21 2126.4

5
.4

5
.4

1
8

2
1
.6

1
8

28.8

5
.4

5
2
.2

28.8

1
0
.8

5.4 5.4
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 6.3-1

=1.3 =1.1 7,8)  
h-t t-x

13:10
7:30 8:00

t-x
24

24
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(a)  

 
(b)  
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 6.3-2

10) 2018 1,782MJ/ , 25% 1,441MJ/ DECC11) 6
1990 2010 2015 2017

2,000  10,000  5 1,118/ 272MJ/ /
30,000 1,631/655MJ/

25% 20%

 
 

 
 6.3-2  

 
  

0 500 1,000 1,500 2,000

MJ/

( )
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6.4. ZEB  

ZEB  6.4-1
BEI=1.00 20%= 25%

ZEB BEI= 0.50
LED

ZEB CO2

=1.3

 
 

 6.4-1  
   ZEB 

†1 

( 15mm/
50mm)

0%  
 

( 30mm /
75mm) Low-E

A6mm
0% box 0.3m 

( 45mm /
100mm)
Low-E  A12 mm

= 0% box
1.0m 
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5CMH/
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3CMH/ CO2
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†2 
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(COP= 3.0/3.5
=194/216 W/ )

(
)  
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 (COP= 3.3/3.8
=163/183 W/ )

(
)  

EHP  
(COP= 3.6/4.0
=149/167 W/ )

(
)

 

 

Hf750lx 16.3W/  
 

LED750lx 10W/
 

LED500lx 7W/

 
 3  

 VVVF( ) VVVF
 

  
  

 †1 ( ) (
) 

 †2  
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6.4.1.  
 6.4-1

3
ZEB

=100:76:53 =100:81:50 =100:52:36
6 3 9

 
 

 
 1  

 6.4-1  
 
  

0 500 1,000 1,500 2,000
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 6.4-2  6.4-3 PMV
ZEB

ZEB
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22 24
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 6.4-2  
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 6.4-4 S-COP
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