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*x 11 BHRNHMOREEEREER
- H¥5 | H¥S - H¥ | H¥H - H¥ | B
ME(C) | JRZE(TC) RE(C) | JRZE(TC) ME(C) | JRZE(C)
=1k 22.7 5.6| #FiTh& 22.3 6.5| EfREL 22.8 8.3
= 23 7.5| E&Ei 22.8 8.3| R4 25 5.3
EpET 22.4 43| ExE 22.8 8.3| fLikiik 23.3 5.7
BT 24.1 6.8| HITEMA 23 6.5| =% 24.3 5.7
=) 24.7 57| =4 22.8 7.5 @it 23.4 5.7
ik 22.1 5.6| FHILE4 10.8 6.4 &M% 23.4 5.7
H % 22.3 6.1 #ALE& 22.8 7.5\ #HTHA 23.4 5.7
W% 22.3 5.6| ¥ 22.3 6.5
=12 YRARBERRRE
Ramial-wrklatE | ZARER SGmiAl-rklatE | ZAREEE
Zb-Em 0.000069| |ZJLiH-EH 0.000028
EZLT- SRS 0.009858|  |ZILT-rE4kLH 0.002718
2Zi-EH 0.000070  |EZH1H-EH 0.000037
B - A 0.010020| | EErhi-EAREEH 0.003594
EbE -2 0.000067| |ELfETH-EH 0.000022
ERE T - AR 0.009696| | ELFET-=AkSH 0.002104
ZRT-EH 0.000076 Zr-EH 0.000037
R TH-=m R 0.010613 B TH- = AR A 0.003716
T I T - B 0.000079 1= T - B 0.000032
ST - = AR 0.010937|  |EffEr-r=akEH 0.003235
Fribrh-E0h 0.000065|  |HrdL-EH 0.000027
Fribi-maiEh 0.009534 Hrbi-maEih 0.002567
B - 0.000066 LR EH 0.000030
H - = A 0.009642 B RS- = AR A 0.002824
Pk RE- S 0.000066 Pk - B 0.000027
PRS- =4 s 0.009642|  |HkEA-=4RLEH 0.002617
g 111- B 0.000069 FEFe-EH 0.000040
EET-ERSEH 0.009912 FEFR M-SR 0.003860
RG220 0.000066( | H7TRA-EH 0.000031
By S S 0.009642| ¥R =4S 0.002990
- B 0.000070 RS- B 0.000033
- = A 0.010020| |- =asE 0.003165
ZHiE-EH 0.000069 =Zrh iz 0.000037




Rarial-wrklats | ZARER SGmiAl-rklatE | ZREEE
s S el 0.009912 e Y Co | 0.003529
BT - B 0.000031 EF - B 0.000012
EZlee et e 0.004917 FE P-4 0.002691
2 BR%- T 0.000069 AL 0.000037

A w SRS E S 0.009912 LM a s 0.003529
W -2 0.000066 -2 0.000031
Br-E R 0.009642 AR E | 0.002990
ErRE-EH 0.000069 Ehk-EH 0.000041
M- =R 0.009912 ERRA- = 45 0.003911
i Fena- B 0.000069 o SEENi 0.000041
W e 0.009912 o e R E| 0.003911
it BRA- 0.000081 R 5B 0.000030
B S S 0.011099 TR - =4l 0.003037
{EHERA-EH 0.000072 {EE -0 0.000030
{CHE G- S a R 0.010182 P{EsE A SR SO 0.002910
ERGE-EH 0.000077 EHG-EH 0.000032
RG-SR 0.010721 | EER-=EERl 0.003162
B R B 0.000072| |- B 0.000030
BRI ARSR 0.010236 TG = AR 0.002935
BP0 0.000072 BB 0.000030
EFIRE- =R 0.010236|  |<&FTik-r=4kseH 0.002935
HT G- 0.000072 HTHA-EH 0.000030
HT M- e 0.010236 T R - = AR SE 0.002935
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RETE-(HIE BAE A (o)

H-H 0.17

P S5T)-H 0.17

EEEISES)) 0.39

S (R 5T)-80( &) 0.39

EEEISES)) 0.6

S (BAT )-$m(FT) 0.6

H- 0.17

RIR-RIR 0.54

oA R 0.68

PSEEDFSEE] 0.89

Hof-HoAth 0.89

R 14 NEEREE(ARBL (C) (bbl/1000ft7)
. OB R R
ARER  mamen | messs | Gunite ined

Y 0.0015 0.0075 0.15
B 0.0015 0.0075 0.15
JFOH 0.006 0.03 0.6

ik AIRFFMERMEIURAD > AT (A& T R — R Z 7B
ERCE ¢ U.S. EPA AP-42, 1985

# 15 THEHE Nc#

HPTEELE D (ft) HRISAEEH NC

0<D =85 1
85<D =100 6
100<D =120 7
120<D =135 8
135<D =150 9
150<D =170 16
170<D =190 19
190<D =220 22
220<D =235 31
235<D =270 37
270<D =275 43
275<D =290 49
290<D =330 61
330<D =360 71
360<D =400 81

it © ¥ EEF(Self-Supporting).Z PYF ARSI NFTENC=0 © ¥R IS SORA Z N
JAfE  NC=REME ZIBDLIME (BRI U.S. EPA AP-42 > 1985)



& 1-6 FIRMEZH OHEHBHAREZEIER

TERE BT 2 B | Koy BEF-BLE/[IRAE] | Kpo, B5-ZE/[IR(E//NEF)n 4] | n(fERIZR)

— ~ [RREE
Metallic shoe seal
Primary seal only 5.8 0.3 2.1
With shoe mounted

1.6 0.3 1.6
secondary seal
With rim mounted

0.6 0.4 1
secondary seal
Liquid mounted resiluent seal
Primary seal only 1.6 0.3 1.5
With Weather shield 0.7 0.3 1.2
With rim mounted

0.3 0.6 0.3
secondary seal
Vapor mounted resilient seal
Primary only 6.7 0.2 3
With Weather shield 3.3 0.1 3
With rim mounted

2.2 0.003 4.3
secondary seal
= ST
Primary seal only 10.8 0.4 2
Shoe-mounted

9.2 0.2 1.9
secondary seal
With rim mounted

1.1 0.3 1.5

secondary seal




%% 1-7 PROPERTIES (MV, PVA, WL) OF SELECTED PETROLEUM LIQUIDS?

Liquid True Vapor Pressure, PVA (psi)
Vapor Molecular
N Density At
Petroleum Liquid Weight at 60°F,
60°F, W, 40°F 50°F 60°F 70°F 80°F 90°F 100°F
My (Ib/lb-mole)
(Ib/gal)

Crude oil RVP 5 50 7.1 1.8 2.3 2.8 3.4 4 4.8 5.7
Distillate fuel oil No. 2 130 7.1 0.0031 0.0045 0.0065 0.009 0.012 0.016 0.022
Gasoline RVP 7 68 5.6 2.3 2.9 3.5 4.3 5.2 6.2 7.4
Gasoline RVP 7.8 68 5.6 2.5929 3.2079 3.9363 4.793 5.7937 6.9552 8.2952
Gasoline RVP 8.3 68 5.6 2.7888 3.444 4.2188 5.1284 6.1891 7.4184 8.8344
Gasoline RVP 10 66 5.6 3.4 4.2 5.2 6.2 7.4 8.8 10.5
Gasoline RVP 11.5 65 5.6 4.087 4.9997 6.069 7.3132 8.7519 10.4053] 12.2949
Gasoline RVP 13 62 5.6 4.7 5.7 6.9 8.3 9.9 11.7) 13.8|
Gasoline RVP 13.5 62 5.6 4.932 6.0054 7.2573 8.7076 10.3774 12.2888 14.4646
Gasoline RVP 15.0 60 5.6 5.5802 6.774 8.1621 9.7656 11.6067| 13.7085 16.0948
Jet kerosene 130 7 0.0041 0.006 0.0085| 0.011] 0.015] 0.021 0.029
Jet naphtha (JP-4) 80 6.4 0.8 1 1.3 1.6 1.9 2.4 2.7
Residual oil No. 6 190 7.9 0.00002| 0.00003, 0.00004 0.00006) 0.00009 0.00013 0.00019




%= 1-8

PHYSICAL PROPERTIES OF SELECTED PETROCHEMICALS

Boiling Liquid True Vapor Pressure, PVA (psi)
Molecular | Point At 1 | Density
Name Formula
Weight |Atmospher| At 60°F 40°F 50°F 60°F 70°F 80°F 90°F 100°F
e(’F) | (Ib/gal)

Acetone CH3COCH3 58.08 133  6.628 1.682 2.185 2.862 3.713 4.699 5.917 7.251
Acetonitrile CH3CN 41.0§ 1789  6.558 0.638| 0.831 1.083 1.412 1.876 2.456 3.133
Acrylonitrile CH2:CHCN 53.06 173.5 6.758] 0.812 0.967 1.373 1.779 2.378 3.133 4.022
Allyl alcohol CH2:CHCH20H 58.08 206.6  7.125 0.135 0.193 0.261 0.387 0.522 0.716 1.006|
Allyl chloride CH2:CHCH2CI 76.53 113.2 7.864 2.998 3.772, 4.797 6.015] 7.447 9.1] 11.025
Ammonium hydroxide (28.8% solution)| NHsOH--H20 35.05 83 7.481 5.130 6.630 8.480 10.760 13.520 16.760 20.680|
Benzene CesHs 78.11 176.2 7.365 0.638 0.870 1.160 1.508 1.972 2.610 3.287
1,3-Butadiene 20.500 24.960 30.120 36.050

iso-Butyl alcohol (CH3)2CHCH20H 74.12 227.7 6.712 0.058 0.097 0.135 0.193 0.271 0.387 0.541
tert-Butyl alcoholv (CHs3)3COH 74.12 180.5 6.595 0.174 0.290 0.425 0.638 0.909 1.238 1.702
n-Butyl chloride CH3CH2CH2CH2Cl 92.57 172, 7.430 0.715 1.006| 1.320 1.740 2.185] 2.684 3.481
Carbon disulfide CS2 76.13 115.3 10.588 3.036) 3.867, 4.834 6.014 7.387 9.185 11.215
Carbon tetrachloride CCla 153.84 170.2] 13.366) 0.793 1.604 1.412 1.798 2.301 2.997 3.771
Chloroform CHCI3 119.39 142.7) 12.488 1.528 1.934 2.475 3.191 4.061] 5.163 6.342
Chloroprene CH2:CCI.CH:CH2 88.54 138.9  8.046) 1.760 2.320 2.901 3.655 4.563 5.685 6.981
Cyclohexane CeH12 84.16 177.3) 6.522 0.677 0.928 1.218 1.605 2.069 2.610 3.249
Cyclopentane CsHio 7.13 120.7, 6.248 2.514 3.287 4.177| 5.240 6.517 8.063 9.668




Boiling Liquid True Vapor Pressure, PVA (psi)
Molecular | Point At 1 | Density
Name Formula
Weight |Atmospher| At 60°F 40°F 50°F 60°F 70°F 80°F 90°F 100°F
e('F) | (Ib/gal)
1,1-Dichloroethane CH3CHCl2 98.97 135.1 9.861 1.682 2.243 2.901 3.771 4.738 5.840 7.193
1,2-Dichloroethane CH2CICH2CI 98.97 182.5 10.500 0.561 0.773 1.025 1.431 1.740 2.243 2.804
cis-1,2- Dichloro- ethylene CHCI:CHCI 96.95 140.20 10.763 1.450 2.011 2.668 3.461 4.409 5.646 6.807
trans-1,2-Dichloro- ethylene CHCI:CHCI 96.95 119.1 10.524 2.552 3.384 4.351 5.530 6.807, 8.315 10.016|
Dil2-ethyhexy)phthalate (DEHP)
 Dichloromethane(Methylenechioride) 358y 4608 9.237
Diethylamine (C2Hs)2NH 73.14 131.9 5.906 1.644 1.992 2.862 3.867 4.892 6.130, 7.541
Diethyl ether C2Hs0C2Hs 74.12 943 5.988| 4.215 5.666) 7.019 8.702, 10.442 13.342 Boils
Di-iso-propyl ether (CH3)2CHOCH(CHs3)2 102.17 153.5 6.075 1.199 1.586 2.217 2.746 3.481 4.254 5.298
1,4-Dioxane 0-CH2CH20CH2CH2 88.1 2147,  8.659 0.232 0.329 0.425 0.619 0.831 1.141 1.508
Dipropy! ether CH3CH2CH20CH2CH2CH3 102.17 195.8 6.260 0.425 0.619 0.831 1.102 1.431 1.876 2.320,
| NN-Dimethyl formanide | 0019 0024  0o3y 0055 0079 0410 0153
Ethyl acetate C2HsO0CCH3 88.1 170.9 7.551 0.580 0.831 1.102 1.489 1.934 2.514 3.191
Ethyl acrylate C2HsOOCCH:CH2 100.11 2118 7.750 0.213 0.290 0.425 0.599 0.831 1.122 1.470
Ethyl alcohol C2HsOH 46.07 173.1 6.610 0.193 0.406 0.619 0.870 1.218 1.682 2.320
Freon 11 CCIsF 137.38 754 12.480 7.032 8.804 10.900, 13.400 16.310 16.690] 23.600
 Formaldehyde (solution) 008 o043 o006l  00sg
n-Heptane CH3(CH2)sCHs 100.2 209.2)  5.727 0.290 0.406 0.541 0.735 0.967, 1.238 1.586




Boiling Liquid True Vapor Pressure, PVA (psi)
Molecular | Point At 1 | Density
Name Formula
Weight |Atmospher| At 60°F 40°F 50°F 60°F 70°F 80°F 90°F 100°F
e('F) | (Ib/gal)
n-Hexane CH3(CH2)aCHs 86.17 155.7 5.527 1.102 1.450 1.876 2.436 3.055 3.906 4.892
Hydrogen cyanide HCN 27.03 783 5.772 6.284 7.831 9.514 11.853 15.392 18.563 22.237
Isopentane (CH3)2CHCH2CHs 114.22 210.6 5.794 0.213 0.387] 0.580 0.812 1.093 1.392 1.740
Isoprene (CH2):C(CH3)CH:CH2 72.15 82.1 5.199 5.878 7.889 10.005 12.530 15.334 18.370 21.657
Isopropyl alcohol (CHs)2-CHOH 68.11 93.5 5.707 4.757 6.130 7.677, 9.668 11.699 14.503 17.113
Methacrylonitrile CH2:CH(CH3)CN 60.09 180.1 6.573 0.213 0.329 0.483 0.677 0.928 1.296 1.779
Methyl acetate CH300CCH3s 67.09 194.5 6.738 0.483 0.657 0.870 1.160 1.470 1.934 2.456
Methyl acrylate CH300CCH:CH2 74.08 134.8 7.831 1.489 2.011 2.746 3.693 4.699 5.762 6.961
Methyl alcohol CH3OH 86.09 176.9 7.996 0.599 0.773 1.025 1.354 1.798 2.398 3.055]
Methylcyclohexane CH3-CeH11 32.04 148.4 6.630 0.735 1.006] 1.412 1.953 2.610 3.461 4.525
Methylcyclopentane CH3CsHo 98.18 213.7 6.441 0.309 0.425 0.541 0.735 0.986 1.315 1.721
Methylene chloride CH2Ck 84.16 161.3 6.274 0.909 1.160| 1.644 2.224 2.862 3.616) 4.554
Methyl ethyl ketone CH3COC2Hs 84.94 104.2) 11.122 3.094 4.254 5.434 6.787 8.702 10.329 13.342
Methyl methacrylate CH300C(CHs):CH2 72.1 175.3) 6.747 0.715 0.928 1.199 1.489 2.069 2.668 3.345
Methyl propyl ether CH30GCzHy 100.11 212 7.909 0.116| 0.213 0.348 0.541 0.773 1.064 1.373
Nitromethane CH3NO2 74.12 102.1] 6.166) 3.674 4.738 6.091 7.058 9.417 11.602 13.729
n-Pentane CH3(CH2)3CHs 61.04 214.20  9.538 0.213 0.251 0.348 0.503 0.715 1.066 1.334
n-Propylamine C3H7NH2 72.15 96.9  5.253 4.293 5.454 6.828 8.433 10.445 12.959 15.474




Boiling Liquid True Vapor Pressure, PVA (psi)
Molecular | Point At 1 | Density
Name Formula
Weight |Atmospher| At 60°F 40°F 50°F 60°F 70°F 80°F 90°F 100°F

e('F) | (Ib/gal)
1,1,1-Trichloroethane CHsCClz 59.11 119.7)  6.030 2.456 3.191 4.157 5.250 6.536 8.044 9.572
Trichloroethylene CHCI:CCl2 133.42 165.20 11.216 0.909 1.218 1.586 2.030 2.610, 3.307 4.199
2,2,4-trimethyl pentane(isooctane) (CH2)3CCH2CH(CH3)2 131.4 188.6f 12.272 0.503 0.677 0.889 1.180 1.508 2.030, 2.610,
Toluene CH3-CsHs 92.13 2311 7.261 0.174 0.213 0.309 0.425 0.580 0.773] 1.006
Vinyl acetate CH2:CHOOCCH3 86.09 162.5 7.817 0.735 0.986 1.296 1.721 2.262 3.113 4.022
Vinyl chioride 29020 35430 42630 50940  c04sd 71349 83669
Vinylidene chloride CH2:CCh 96.5 89.1 10.383 4.990 6.344 7.930 9.806 11.799 15.280] 23.210

Ff kR 1 US. EPA AP-42(Fourth edition) » 1985 ; U.S. EPA AP-42(Fifth edition) » 1995 ; CAMEO Chemicals
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IR 702 BORMIBRCIEOPRA | g et
Deck fitting type Mol NF

Access hatch 1
Bolted cover, gasketed 1.6
Unbolted cover, gasketed 11
Unbolted cover, ungasketed 25

Automatic gauge float well 1

Bolted cover, gasketed 5.1
Unbolted cover, gasketed 15
Unbolted cover, ungasketed 28°

Column well EERMTFER 1-5)
Built up column-silding cover, gasketed 33
Built up column-silding cover, ungasketed 47°
Pipe column-flexible fabric sleeve seal 10
Pipe column-silding cover, gasketed 19
Pipe column-sliding cover, ungasketed 32

Ladder well 1
Sliding cover, gasketed 56
Sliding cover, ungasketed 76°

Roof leg or hanger well 5+ % + 6D—020)b
Adjustable 7.9°
Fixed 0
Sample pipe or well 1
Sotted pipe-silding cover, gasketed 44
Slotted pipe-silding cover, ungasketed 57
Sample well-slit fabric seal, 10% open area 12°
Stub drain, 1 inch diameter c 1.2 (02/125)b
Vacuum breaker 1

Weighted mechanical actuation, gasketed 0.7
Weighted mechanical actuation, ungasketed 0.9

a5 H i {a] el A AV E - R =AM E RS R B A E
b.D=tank diameter (ft)

/NI IR EE 2 R A

d.Fr=Np1Kes + NeaKea + NesKes =+ e,

(&R A5 U.S. EPA AP-42 » 1985)



£ 110 FENBHEREGEE S

Deck construction S TR 0 R
Sp(ft/ft%)

Continuous sheet construction *2

5 ft wide 0.2%3

6 ft wide 0.17

7 ft wide 0.14

Panel construction **

5x7.5 ft rectangular 0.33

5x12 ft rectangular 0.28

it 10 MRS EC I £ LURER (bolt) HRE 2 fr i
it 2 0 SD=1/W, W= 1&g /5 (ft)

it 3 ¢ B HATEE i —

SHVERRAI ERZ AR ] 5y B Ry 2 s1 A (E

EE 4 SD=(L+W)/LW, W=t J@/EE (ft) and L =panel length (ft)
(ZEIHCJE; U.S. EPA AP-42 > 1985)

111 BArESAN TR

VAN:S =55 A Es
W Aﬁ%ﬂi%ﬁ " %ﬁ%@%ﬁ NI SRR T
1 RAVALVAYN 6.289 bbl 6.289
1 S/ TTANGT 8.345 W5/l 8.345
1 R 3.280 UN 3.280
1 RN 0.001 ML/ 0.00062
1 INFT 2.203 152 2.203
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