
773mmHg

20
2.25 mmHg 20 %w/w
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1.

(1)

(2)

(3)

2.

(1)
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A.

(A) 100%

(B)

(ND)

(C)

(USEPA)
(APHA) (JIS)

(ASTM)
(AOAC) (ISO)

(D)

EM =C1  10-6  Q Om= C2  Q  Om

EM

/ (kg/month)

C1

(ppm) 

1

/ (Nm3/min) 

(ppm)
/ (mg/Nm3)

C2

/ (kg/Nm3)

Mw / (g/mole)

V / (L/mole) 0 22.4 
L/mole

Om / (min/month)

Q / (Nm3/min)
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B.

(A) 100%

(B)

(C)

(USEPA)
(APHA) (JIS)

(ASTM)
(AOAC) (ISO)

(D)

EFT = 

EM = EFT  A 

EM

/ (kg/month)

EFT /
(kg/ton)

EQ
/ (kg/hr)   

AQ / (ton/hr) 

A
 / (ton/month) 

(2)

A.

(A) 

EM = EFV × A × R × (100%-GE×PE) 
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EM

/ (kg/month)

EFV (Volatile Organic 
Compounds,VOCs)

VOCs
/ (kg/ton)

A
 / (ton/month) 

R (%)

GE
(%)

PE
(%)

(B) 

EMm = [(P/14.7) Mv Va (R (273+T))]  (100%-GE×PE) × R 

EMm

/ (kg/month)

P psia

Mv / (g/g-
mole)

Va VOCs 
(m3) Va 

R  0.0821 L-atm/g-mole-K

T ( ) 

GE
(%) GE (100%-C)

C
(%) 
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PE (%)
(%)

PE 
100% PE

R (%)

B.

(A) WebFIRE

(B)

EM = EFT  A  (100%-GE PE) 

EM

/ (kg/month)

EFT

/ (kg/ton)

WebFIRE

A
 / (ton/month)

GE
(%)

PE
(%)

C.

(A)

(B)

行政院公報 第 022 卷 第 204 期  20161101  農業環保篇 

  



(USEPA)
(APHA) (JIS)

(ASTM)
(AOAC) (ISO)

(C)   

I1 I2 OA-in OW-in OS1 OS2 F OR OP I2 

I1= I1’ × R1 

I2= I2’ × R2 

OR= OR’ × RR

OS1= OS1’ × RS1 

OS2= OS2’ × RS2 

OP= OP’ × RP 

I1 / (kg/month)

I1’ /
(kg/month)

R1

(%w/w )

I2 /
(kg/month)

I2’
/ (kg/month)

R2

(%w/w )

OR

/ (kg/month)

OR’
/ (kg/month)

RR

(%w/w )

OA-in

/ (kg/month)

OA-out
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/ (kg/month)

OS1

/ (kg/month)

OS1’ /
(kg/month)

RS1

(%w/w )

OS2

/ (kg/month)

OS2’ /
(kg/month)

RS2

(%w/w )

OW-in

/ (kg/month)

OW-out

/ (kg/month)

OP / (kg/month)

OP’ / (kg/month)

RP

(%w/w )

F

/ (kg/month)

(3)

1.

(1)

(2)

2.

(1)
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A.

(A)

(B)

EAF = EFV  A  R  (100%-PE) 

A = H × A’ × V × 3600(s/hr) × Oh × Od=H × Q 
EAF

/ (kg/month)

EFV VOCs
VOCs / (kg/MJ)

98% 80% 20%
6.02 10-5 /

(kg/MJ) EFV

0% 3.01 10-

3 / (kg/MJ)

R
(%)

PE
(%)

H / (MJ/Nm3)

A
(m2)

V / (m/s)

Oh / (hr/day)

Od / (day/month)

Q / (Nm3/month)

B. 2 (2) C

(2)
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1.

(1)

(2)

(3)

2.
100%

3.
100%

VOCs (EFv)
VOCs

100%

4.

(1)

A.
100%

B.

C.
(USEPA)

(APHA)
(JIS)

(ASTM) (AOAC)
(ISO)

D.

EAW =C1  10-6  Q Om= C2  Q  Om

EAW

/ (kg/month)

C1

(ppm) 
1
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C2

/ (kg/Nm3)

Mw / (g/mole)

V / (L/mole) 0 22.4 
L/mole

Om / (min/month)

Q / (Nm3/min)

(2)

A.

EAW = EFV × A × R × (100%-GE×PE) 
EAW

/ (kg/month)

EFV VOCs /
(kg/m3)

A
/ (m3/month )

R
(%)

GE
(%)

PE
(%)

B. 2 (2) C

(3)

1.

(1)

(2)
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2.

(1)

A.

(A) VOCs

(B) VOCs

VOCs

(C) VOCs
EIA

VOCs EIA

(D)

EC = Nij  EFVij  Oh  R 

EC

/ (kg/month)

Nij i j

EFvij i j
VOCs / (kg/hr,ea)
EFvij

Oh (hr)

R
(%)

B. 2 (2) C

(2)

1.

(1)

(2)

(3)

2.
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100%

3.
100%

VOCs (EFv)
VOCs

100%

4.

(1)

A.
100%

B.

C.
(USEPA)

(APHA)
(JIS)

(ASTM) (AOAC)
(ISO)

D.

EL =C1  10-6  Q Om= C2  Q  Om

EL

/ (kg/month)

C1

(ppm) 
1

C2

/ (kg/Nm3)

Mw / (g/mole)

V / (L/mole) 0 22.4 
L/mole
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Om / (min/month)

Q / (Nm3/min)

(2)

A.

EL = EFV × A × R × (100%-GE×PE) 
EL

/ (kg/month)

EFV VOCs / (kg/m3)
VOCs

( )
785.3
454.0

1.8T492
SPM12.46=L Y

L ×
+

LL / (kg/m3)

MY / (kg/kg-mole)

P psia

T ( )

S

A /
(m3/month)

R
(%)

GE
(%)

PE
(%)

B. 2 (2) C

(3)
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1.

(1)

(2)

(3)

2.

3.
100%

4.
100%

VOCs (EFv) VOCs

100%

5.

6.

(1)

A.
100%

B.

C.
(USEPA)

(APHA)
(JIS)

(ASTM) (AOAC)
(ISO)

D.

ETF =C1  10-6  Q Om= C2  Q  Om 

EIF =C1  10-6  Q Om= C2  Q  Om
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EEF =C1  10-6  Q Om= C2  Q  Om

ETF

/ (kg/month)

EIF

/ (kg/month)

EEF

/ (kg/month)

C1

(ppm) 
1

C2

/ (kg/Nm3)

Mw / (g/mole)

V / (L/mole) 0 22.4 
L/mole

Om / (min/month)

Q / (Nm3/min)

(2)

A.

(A)

a. 

ETF = Lt × R × (100%-GE×PE) 

     

ETF

/ (kg/month)

R (%)
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GE
(%)

PE
(%)

Lt VOCs /
(kg/month)

n / (day/month)

D (m)

Hvo (m) =
H1- H2+0.01 D

T ( )

Pv psia

Q / (m3/month)

Kn

     N= 12
(m3)

N 36 Kn=(180+N)/6N N 36 Kn=1

Kp Kp=0.75
Kp=1.0

Wv / (g/cm3)

( )

P psia

Mv / (g/g-mole)

b.

ETL = EIF + EEF

EIF= LIF  R × (100%-GE×PE) 

EEF= LEF  R × (100%-GE×PE) 

LIF=LIF’ × 0.45359=(LW LE LF LD) × 0.45359 
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LEF=LEF’ × 0.45359= (LW LE) × 0.45359 

ETL

/ (kg/month)

EIF

/ (kg/month)

EEF

/ (kg/month)

R (%)

GE
(%)

PE
(%)

LIF VOCs /
(kg/month)

LEF VOCs /
(kg/month)

Lw / (lb/month)

                    
)]

D
NcFc(+[1 

D
(0.943)QCW=L L

W

Q (Throughput) / (bbl/month)

C /103 2(bbl/103ft2)

WL / (lb/gal)

D (ft)

NC

FC (ft)
Fc 1.1 9 (in)×7 (in)

Fc 0.7 8 (in) Fc 1.0

LE / (lb/month)
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25.0

A

VA

))/1(1(
P
P

=P*
AVA PP−+

KRa -
/ {lb-mole/[ft year]}

KRb - /
/ n {lb-mole/[(mile/hr)nft

year] }

V / (mile/hr)

n

D (ft)

P*

PVA psia

PA psia

MV / - (lb/lb-mole)

KC KC 0.4 1.0

LF /
(lb/month)

                       

                       
FF - / (lb-

mole/year)

NFi (i 0 1 2 ....n”)

KFi (i 0 1
2 ....n”) - / (lb-mole/year)

n”

P* MV KC

LD / (lb/month)
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KD - / -
(lb-mole/ft-year) 0.0

0.14

SD / 2(ft/ft2)
/

D P* Mv Kc

(B)

ET1 = [W1 ( D2/4) h1]  (100%-GE×PE) × R  

ET2 = [(P/14.7) Mv Va (R’ (273+T))]  (100%-GE×PE) × R 

ET1

/ (kg/month)

ET2 /
(kg/month)

W1 /
(kg/m3)

D (m)

h1 (m)

P psia

Mv / (g/g-
mole)

Va VOCs (m3) Va=(
D2/4)  h

h (m)

R  0.0821 L-atm/g-mole-K

T ( ) 

GE
(%) GE (100%-C)

C 1
(%) 

PE (%)
(%)

PE
100% PE
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R (%)

B. 2 (2) C

(3)

1.

(1)

(2)

(3)

2.

(1)

A.
(USEPA)

(APHA)
(JIS)

(ASTM) (AOAC)
(ISO)

B.

ECW (Ct-in-Ct-out)  Q  T  10-3

ECW

/ (kg/month)

Ct-in

/ (mg/L)

Ct-out

/ (mg/L)

Q / (m3/hr)

T (hr)

(2)

A.

ECW (Cin-Cout)  Q  T  10-3  R 

ECW
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/ (kg/month)

Cin

/ (mg/L)
0.7 

ND 

Cout

/ (mg/L)

Q / (m3/hr)

T (hr)

R
(%)

B. 2 (2) C

(3)

1.

2.

3.

(USEPA)
(APHA)

(JIS) (ASTM)
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(AOAC) (ISO)

1.

(1)

(2)
(USEPA)

(APHA)
(JIS) (ASTM)

(AOAC)
(ISO)

(3)

EW = C  Qm  10-3

EW /
(kg/month)

C
/ (mg/L)

Qm /
(m3/month)

2. 2 (2) C

3.

1.

2.

3.
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(USEPA)
(APHA)

(JIS) (ASTM)
(AOAC) (ISO)

1.

(1)

(2)
(USEPA)

(APHA)
(JIS) (ASTM)

(AOAC)
(ISO)

(3)

A. ESW = C1  10-3=C2  Q  10-6=C3  Q 

ESW /
(kg/month)

C1 /
(mg/L) 

C2 /
(mg/kg)

C3

(%w/w)

D / (kg/m3)

Q / (kg/month)

B. EWS = C1  Q1  10-6=C2  Q2

EWS /
(kg/month)

C1 /
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(mg/L)

C2

(%w/w)

Q1 / (L/month)

Q2 / (kg/month)

2. 2 (2) C

3.

1.

2.

(USEPA)
(APHA)

(JIS) (ASTM)
(AOAC) (ISO)

1.

(1)

(2)
(USEPA)

(APHA)
(JIS) (ASTM)

(AOAC)
(ISO)

(3)
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ELA = C1 ×  × 10-3=C2  Qm  10-6=C3  Qm

ELA /
(kg/month)

C1

/ (mg/L) 

C2

/ (mg/kg)

C3

(%w/w)

D / (kg/m3)

Qm /
(kg/month)

2.
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