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Where
R :rate of CO, (kg/min)

C :CO, concentration fraction

p :density of CO, vapor (kg/m®)

A : area of opening [m? (flow coefficient included)]
g : gravitational constant (9.81 m/sec®)

p: : density of atmosphere (kg/m®)

p, : density of surrounding air (kg/m®)

h :static head between opening and top of

enclosure (m)
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R[ki} = 60C p A 28h(py~p,)
min A Py

C :CO,E=H] 05
p  :CO,Z7E%E at 21°C
PV= RTOM MP W[l_‘&}i‘Lzl.gzs
RT VvV 0.082 x 294
A R A 0.09[m?)
CFYET 981[m/s]
B 7R Sl AA7ER] 0] 1.5[m)

P1 : okxﬂ m.z & )\14 el

oo

28.84x0.5+44 % 0.5 _151[_3
24.12

P Vl _ PV,

04V,
P, =P, =17} 2= - =
T, T, ' 7 b 273 294

V,=224x 2220712
273

P TEE 1.2[5%3}
m

32x0.21+28x0.79

=12
24.12

R[E%] = 60 x0.5x1.825
m

XO.ng/zx9.81 ><1i5§1.51*1.2)

YEAZE TRAEERAAIZE 208
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min
H

13. 58[—&] % 27[min] = 367[kg]
min
M- BAE 93 367[kgl] CO, A e
2) NFPAI2 Fig. A-2-3(b)¢] =3to) o]& A4t
Fig. A-2- 3(b)—E A7 WEEEE FHs= W
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For S1undts, 1 1 = 0.305 m; } B/mindt® = 4.80 kg

131[—1%—2} %0.09[m’] = 11.79[%}

min m
11.79[k—$—?sz7[min] = 318[ke]
min

3) Z7}akA| oA 714 NFSC106 71529l &3 A4t
0.3[m] X 0.3{m] X 10[kg/m?] = 0.9[kg]

Lt =HSiy
1) NFPA12 A-2-5.2¢) 29l &]3 A4
Sol)
Dgh(p, —
R[k—fg}=60CpA 8h(p,—p»)
min Py

C:CO, 5=H] 0.34
p :CO, Z71H% at 21°C

pv=Yrropn MP_
M

_5}44—>d 1.825
RT V

0.082 x 294
A 7R EE 0.09[m?]

: zaﬂ&_‘a 9.81[m/s?]

b TR FelA 7R 0] 1.5[m]
pr: O W T o) W

28.84 x0.66+44x0.34 _ 1.41[12}
24.12 3

g

m

3
m

pa: T 1.2[1-‘-5}
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R[E%J = 60 x0.34 x 1.825
m

“ 0.09J2 x9.81 x1.5(1.41 —1.2) =7'6[£ﬂ
1.2 min

A5 BAL 98] 15.2[kgle] CO, 2FA &
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Foot helight of afmmosphere shove cerler of opening
For S| urds, § B =0.305 m; 1 /minft® = 4,89 kg/minam?.

15[117 COZ}X 045kg _ f

~ k
—2 |22 = 72.66[%}
min f7 (0.3048 m)

min m

72.66[—1(%} x0.09[m’] = 6.54[1‘-5&]

min m min

6.54[%} x 2[min] = 13.08[kg]

3) S713kAI A 712 NFSC106 7129l <)%k A4k

0.3[m] X 0.3[m] X 5[kg/m?)=0.45[kg]
3. Halocarbon#| &XAset|o] ME

7}. NAF-SIII™ A LA A5 % 8.6%,
HCFC Blend A% ¥R}

H 7| A

HCFC-123 (CHCLCF;) 4.75%

12X 2+35.5X2+19X3+1=153[g/mol]
HCFC-22 (CHCIF,) 82%

12X 1+435.5+19X 2+1=86.5[g/mol]
HCFC-124 (CHCIFCF3) 9.5%

12X 2+35.5+19X 4+1=136.5[g/mol]
CioHie 3.75%

12X 10+16=136[g/mol}
E2}3F 153X0.0475+86.5X0.82+136.5X0.095+

136><0.0375=96.265[g/mol]

R[kiJ - 60C p A 2gh(p1~p»)
min Py

C :NAFS 3 5%8] 0.086

o :NAFS 3 &714% at 21°C

_g} 96.265x 1

—————=3.993
0.082x294

pv=Yrropn ME_

M RT V
A 7R HE 0.09[m?]
g :%Eﬂ7]-5>‘: 9.831[m/s’]
B TR SYOIA AR 0] 1.5[m]
P15° 1 oE—r‘N—J s

28.84 x 0.914 +96.265 x 0.086 _ 144[£%}
24.12 m

pr: 7= 1.2[%}
m

R[Eg] 60 x 0.086 x 3.993

X009J2x981x15(144 1.2) _ 45[_g_J
min

4.5[5&} x 10[min] = 45[kg]
min

TR BAL 98 45[kg]e] NAF-S 3984 24
1}, FK-5-1-12 CF;CF,C(O)CF(CF;),

AAFZ: 6%
B 12X6+19X12+416X 1=316

R[g_&} _60C p A [F8HP1=PY)
min P1

C : Novec-1230 5%H] 0.06
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p : Novec-1230 Z714% at 21°C

MP _ 316x 1

Pv=YRr o) _%}___ _
M I RT - VI3 0082x294 1108

A TR WE 0.09[m7

g :%ﬁﬂé‘z 9.81[m/s?]

b R LM AR 0] 1.5[m]

pr : O W ? o) Ay

28.84x0.94+316 % 0.06 _ 1.91[£%}
24.12 N

Py U7 E= 1.2[%}
m
R[E%J = 60 x0.06 x 13.108
m

X0.09sz9.81 x1.5(1.91-1.2) =17'72[_1§}

2 min

—

AT 2GS Asl 177.2(kg]®] Novec-12309FA]
ga

T} EM-2002 AASE: 7%,
HFC-227¢a (CF;CHFCF;)
B8 12X3+19X 7+1=170

R[E&} = 60Cp A 2g8h(p;—py)
min p1
C :FM-200 5%=H] 0.07
p : EM-200 F714% at 21°C
MP 170% 1

pv=YRron W[_%} .

M 1 0.082 x 294 =7.052
A 71 A 0.09[m?]
g :%?:‘71&: 9.81[m/s’]
bR SelM 7R 0] 1.5[m]
py: OHA HE T 4lo) U

28.84x0.93 +170x 0.07 _ 1.61[1&}
24.12 m

o U712 1.2[5%3}
m

R E%J = 60x0.07 x7.052
m

X0.09«/2x9 81x1.5(1.61-1.2) _ 845[5&}

1.2 min
FEEFAAL 104

8 45[_1‘-&} « 10[min] = 84.5[kg]

min

AT 14 930 84.5kgle] FM-200904]

2. FE-13 AASE: 12.4%,
HFC-23 (CHF;)

B 12X 1+19X 3+1=70

2 —
R[gg_} _60C p A [28MP1=PY)
min P1
C :FE-13 ¥%H] 0.124
p : FE-13 T71"4% at 21°C
pPV= —RT o) MP_ kg} _T10x1__ 5904
RT V 0.082x 294
A T HE 0.09[m?]
g FE7ES 9.81(nv/sY

h 2 7H- el W7 =0l 1.5[m]
pr okx.“ u]_i *5* /\lo H]E

28.84 x0.876+70x0.124 _ 141[1(&}

24.12 m

Py I = 1.2[%}
m

R[E%J = 60 x0.124 x2.904
m

% 0.09 /2 x9.81x1.5(1.41-1.2) =4.41[£&}

1.2 min
TEFAAIZE 105
kg

441[ wamm 44.1[kg]

ANER BAS 98l 44.17kg]el FE-139A4] D@
v}, HFC-125% AAF%: 7.2%,

HFC-125 (CHF,CF;)
B8 12X 2+19X 5+1=120
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R[bﬂ = 60C p A [281P1=P2)
min P1

C : HFC-125 %H] 0.072
p : HFC-125 ¥712% at 21°C

—%} _120xL__ 4 97g

pv=Wrreg ME_
M 0.082x294

RT
A /R EE 0.09[m?]
g :%—37%5 9.81[m/s?]
h 7T S AR Eol 1.5[m]
pr: A oﬁ‘—r/‘]—J 2=

28.84x 0.928+120x0.072 _ | 47[£g}
24.12 m

Py U7 EE 1.2[%}

m

R[k—%] = 60x0.072x4.978
S

XO.09J2X981x15(147 1.2) 498[_13;.1}
1.2 min

T

FAAZF 108

498[k } x 10[min] = 49.8[kg]

min

TN BAE 9130 33.4[kele] HFC-125 oA €&
4. Inert GasAHl ™LSIN0 XS

INERGEN HA 5% 37.5%

N2:52% Arid0% CO,:8%

EA2E: 28X0.52+40X 0.4+44X 0.08=34.08

o] & Inert Gas 4|2 IG-541°] &&

A7) 7 Qe FEANA TtarELLE 2
T st YA )R] gr)EEate] 9
& WA ol o] WA o= 1G-5417k20) &4
S g AN Sl A Aol R E

Z\7F AEA AR Eole) h2airAdo) 28E] o] F
oAZthal 717g gt

2gh(p,—p,)
P1

R=60xCxpxAx

Where

:rate of IG-541 (kg/min)

R

C :1G-541 concentration fraction

p :density of IG-541 vapor (kg/m?)

A :area of opening [m? (flow coefficient included)]

g : gravitational constant (9.81 m/sec?)

o1 : density of atmosphere (kg/m®) “HAE & 2
o

P, : density of surrounding air (kg/m®)

h :static head between opening and top of
enclosure (m)

R[bﬂ ~60C p A [F8HP1=P)

min P1

C :1G-541 =4} 0.375

p 1 1G-541 7% at 21°C

pv=Yrropg ME_ —%] 3408x1 _ 414
M RT V 0.082x294

A 7B E4 0.09[m?]

g :%E;ﬂﬂéc 9.81[m/s?]

R 7N eI AABTA =] 1.5[m]

T okx_“ = 'r‘ /\]_/] jeij ey

28.84 x 0.625 +34.08 x 0.375 _ 1277{@}
24.12 m

Py WE= 1.2[5%}
m

R[ESJ = 60x0.375x 1.414
m

><0.()9A/2 x9.81 x1.5(1.277-1.2) _ -3 935[3}
1.2 min

3.935 ki} x 11[min] = 43.285[kg]
min

N5 RG-S ) 43.285[kg]e) IG-5419F4] 28

5 W3g
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J; 3§ | NFPAI2 & 13.08 34 SEAE 1 F R 1
NESC106 0.45
NAF_SII 45 8.6 E 8 103
NOVEC-1230 1772 6 58] 103
%a%’f;}‘;j] FM-200 845 7 EERA 102
FE-13 441 124 E x| 108
HFC-125 334 72 T A 105
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ojatsbeA AN-shA €] 73§ NFPA12 4] ]3]
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Cf: NFPA20019] 74 oFA #=}2k
B2 1:126.9, Br:80, Ar:40, Cl1:35.5, F:19, 0:16,
N:14, C:12, H:1
1. FK-5-1-12 CF;CF,C(O)CF(CF;),
BEAEF 12X6+19X12+416X 1=316

2. HCFC Blend A
HCFC-123 (CHCL,CF) 4.75%

12X 2+35.5X2+19X3+1=153[g/mol]

HCFC-22 (CHCIF,) 82%

12X 1435.5+19X 2+1=86.5[g/mol]
HCFC-124 (CHCIFCFs) 9.5%

12X 2+35.5+19X 4+1=136.5[g/mol]
CioHis 3.75%

12X 10+16=136[g/mol]
EALEF 153X0.0475+86.5X0.82+136.5X0.095+

136X0.0375=96.265[g/mol]}
3. HCFC-124 (CHCIFCF5)

BAFF 12X 2+435.5+19X4+1=136.5
4. HFC-125 (CHE.CFy)

HER}EE [2X2+19X 5+1=120
5. HFC-227ea (CF,CHFCE;)

EA 12X 3+19X 7+1=170
6. HFC-23 (CHF5)

BRFEE 12X 1+19X 3+1=70
7. HFC-236fa (CF;CH,CE;)

BERFEF 12X3+19X6+2=152
8. FIC-1311 (CFsD)

BbEF 12X 1+419X 3+126.9=195.9
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9. IG-01 (Ar 100%) A& 40
10. IG-100 (N, 100%) 2215 28
11. 1G-541 N»:52% Ar:40% CO,:8%

Ak 28X0.52+40X 0.4+44 X 0.08=34.08
12. 1G-55 N»:50% Ar:50%

B 28X 0.5+40%X0.5=34
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