


Jraham ‘ : UNIT SIZE LOL] A B C 1D G _[H L M IN [P [ R[S 1T U 7
H-- . f i @ : 410 | 3-10 & | BR T B G % | % ] 3 | 5] 1G22 | 2|2 |3 Tl A%
eli IW = _— o 8-10 6| 86| an| wl| w| # | % | | sm|nl2 | 2m|2 {3 | S|4
i L - CASING 4-12 g1 7ol |1 || 4w | | 1wi2ne | 3% |3 |3 &% | 4
HEAT EXCHANGERS l [ === U VENT 6-12 | 812 | 12412 gin 7 | 1w |1 1 e | 4% | 7% | 1% | 2% | 3% (3 | 3 7% |5
(VENT-H 9-145 |12-145 | 1B-145 10 113% | 8% | 1% | 1% | mej1% | 5% | 9 |[2w|3 |4 |3 |[3%]| 9% |6
DIMENSIONS g | 12-14L [15-14L | 2014 | 30140 |10 [13% | A F VA | VA W% | 5% | 9 | ZA[3 |4 3 |30} 12% (9
FOR UNITS CONNECTIONS | PLATE b 9-165 |12-165 | 1B-165 12wl 15w | tomt 2 |2 | v (1% | e | 1 [ 2| 3% | 5 3% | 3w 10% | 7
T - @& 10-16L [ 12-16L | 15-16L | 20160 | 12%| 15% | 10w 2 |2 | 1% | 1% | &% | 11 | 2% 3% | 5 [3% | 3%| i3% |10
WITH CAST HI. I B 30-16LL 12%) 15% | 10% | 2 2 Vhe | 14 | &% 1M | 2% 3% |5 [3w]|3%] 21 |18
] H — ; 10-185 [12-185 | 15-188 | 20-185 | 14%| 18% | 11%| 2% | 2% | 1% | 1% | 8 13 [ 26 |4 | e [4% | 3| 14% |10
SHELLS | cas M ! 20-16L | 24-18L | 30-16L vanl re% | 11 2% L 2 v | 1% | 8 | 13 | 2% [ 4 | 6% j4u | 3% | 21% [18
manroLol || | i : 10-205 | 12-205 | 15-205 | 20-205 | 16%| 20% | 12%) 2% § 2% 1 1% [ 1% | 9 14 | 2% [ 4% [ 6 |4 | 3| 19% |10
H e 20-20L | 24-20L | 30-20L 16%| 20% | 12%) 2% | 2% ] 1% 1% | 9 14 | 2% 4% [ 6 |4 | 3w]| 22 |8
M - YSEACING | 10-235 | 12-225 | 15-225 | 20-225 | 18 | 22% | 14% | 2% | 2% 2% |2 T0% | 15%] 2% | 4% | 6n |4 | 3% | 14% 110
! ; 20-22L | 24-22L | 30-22 18 | 22% | t4n | 2% | 24| 2% |2 100 | TS| 2% | 4w | en |4 | 3w | 22% |18
- DRAIN 10-24 | 12-24 | 15-24 | 20-24 | 20%| 25 e | 2% [ 2| 2% (2% [ 12 17 | 2% [ 4% | 6% |4 | 3%| 14% |10
3 30-24 | 24-24% | 30-24L aon| 25 | aew | 2% | 2w | 2w |2% | 12 | 17 | 2% | 4% | 6% |4 | 3| 22% |18
- e BRI : 10-265 | 12-265 | 15-265 2|27 | amw b2 | 2w | 2% 3w | 0w | 18% 2K {5 b ek (3% |4 | 14% |10
—R R e omss Ly Ml CASING. V" CLEARANCE TO 20-26L | 24-261 | 30-26L ozl 27 | 17w 2w | 2w | 2w (2w | 13 | 18w 2n |5 | ek |3 [ 4 | 22% |18
@ s CASKET  REMOVE CASING : 10-285 | 12-285 | 15-285 5% 30 | 19w |3 |3 | 2m |2 | e | 2tw| 2 le | 7w |4 |4} 14|10
20-28L | 24-28L | 30-28L asw|30 | 19w |3 |3 | 2% [a2% | vaw | 2| 2n |6 | v% (4 |4 | 2118
DIMENSIONS
FOR UNITS
WITH A S M T | UNIT SIZE A |lc oo H L M [~ [P IR s j1 U v w
FABRICATED CORNECTION  oDisHEL i CASING REMOVE CASING : 390 | 3-10 HEVE R T (9% [3F | 3% | 4% | 1% 4% |57 |4 11
SHELLS ; g RT. e 8-10 12% [ | % | % 3he [O% 3% | 3% |4 1w {a4n |5 |5 |1
N ey 412 14 | 1% | 1 1 e | 4% [10% [3% |4 | 5% | 2% 4% 7w |5 |1
1 _W\_@_ LA BT VENT 6-12 8-12 | 12-12 145 | 1% | 1 1 The | 4% |10% |3% |4 | 5% [2% |4% |BA |6 |1
BASE Nitas o : 9-145 | 12-145 | 18-145 16% | 1% | 1% | % | 1% | 5% | 11% |26 §3% |5 [2% |4% |9% |8 |1
PLATE | : 12-74L | 15-14L | 20-140 | 30140 | 16% L 1A | s [ | e 5% | 12% 2% |38 |5 | 2% [4% D12 | 11 [
Lo 30-14LL ' 16% P1% | 1% | e | 1% | 5B [12% [2% 3% |5 | 2% | ¥ [20% | 19 |1
,, BN 9165 | 12-165 | 18-165 0 j2 2 e | 1% | 6% 1134 |3 4 |ew |29 [5 |10% |8 |1%
SN N 10-16L | 12-16L | 15-16L | 20-16L | 20 |2 2 The | 1% | &% [13% |3 4 lew |2% |5 13w [ 11 |1
1 TuBe 30-16LL 0 |2 2 The | 1% | 6% |13% |3 4 | 6% 2% |5  [20% | 19 | 1%
MANFOLD: | 10-185 | 12-185 | 15-185| 20-t85 | 22% [2w | 2% |4 | 1" | B8 |35 |3% [4 [6n |3% |5% |14 12 | 1%
| g 1 TUBE SPACING 20-18L | 24-18L | 30-18L 22% 2% | 2% v | T | 8 |35 |3% |4 | 6% §3% 5% |21% |19 | 1%
" { 10-205 | 12-208 | 15-205| 20-205 0 25 2% | 3% | 1% | v | 9 |16 |3% | 4% | ek (3% | 5% [14w |12 (1%
- 20-20L | 24-20L | 30-20L 35 2wl 2% 1w | 1w |9 |16 |3% | 4w ben |3w |sw [21% |19 |1
- (o SHELL 10-228 | 12-225 {15-225| 20-225 | 26% [2% [ 2% |2% | 2 10 (17 3% | 4% 1 7% | 3% [ 5% [14% P12 1%
TUBE 7 =8 L [CONNECTION [=A 30-22L | 24-221 | 30-22L 26% | 2% | 2% |2 |2 10% |17 | 3% [ 4% | 7% | 3% | 5% |21% {19 [1%
coNnE | et @smcmsm 45-221L 26% | 3w | 2% | 2% | 2 100 (17 3% | 4% [ 7% | 3% [ 5% [29% |27 [1%
' ,----‘- ——— 7 DRAIN S 20-245 | 12-245 [ 15-245| 20-245 | 20% [2% | 2% | 2% | 2% 12 |18% | 3% | 4% | 7% | 3% | 5% [14% | 12 | 2%
e L 2y 78 HOLES A 20-24L | 24-24L | 30-241 29% |24 | o (24 | 2% 12| 18% | 3% | 4% | 7% | 3% | 5% |22% | 19 |2%
10-265 | 12-265 | 15-26 I | 2% | 2w 2% | 2% 13 | 19% | 4% | 5% | 8% | 2% | 5% [14% | 12 |2%
20-26l | 24-26L | 30-26L % (2w | o2 | 2w | 2% 13 119% bd%e | 5% | 8% | 2% | 5% [22% | 19 |2%
10-285 | 12-285 | 15-285 36% | 3 3 2% | 2% 14% | 21% [4% |6 | 8% | 3% | 5% [15% |12 |2%
20-28L | 24-28L | 30-28L et | 3 3 % | 2% 14% [21% [4% |6 | B% 3% }5% [22% | 19 |24
DIMENSIONS ' TN
FOR | leeZean - ” v
: SHELL CLEARANCE TO :
VERTICAL COI\(I&]EE()%IDN REMOVE BUNDLE
TUBE ;
MOUNTED cQ TOR OF UNIT ; UNTT SI7F A T T Te TH 71T TmM TN [F TRI5 [T U [V]IWI]Y
UNITS - 35-18LL T5% | 2% | 2% | 1w | T | 8 5 | 13 T | 6% | 3% | 1% |29 |23 | 1% | 30
v MmN (0] : i ; 45.-20LL 25 fze |2 | 1% [ 1% | 9 16 |14 | 4% | 6% | 3k | va 29w |24 | 1% | 32
; . ; L ! 45-22LL 6% 2% | 2w | 2w | 2 10% 117 115 | 4% | 7% | 3% | 1% | 29% |24 | 1% | 34
; o TUBECOULS -E : 24-241, [ 20-24 [L30-240| 29% [ 2% | 2% | 2% | 2% 12 18% | 16% | 4% | 7% | 3% | 1% | 21% |17 | 2% | 37
‘ = : | 36-24LL oy bav | 2w b 2w 2w (12 | tsw | ten | 4% b 7me | 3% | 1| 29% |25 | 2% | 37
IFHE e v 24261 [20-26L [ 30-26L §31% j2% | 2% | 2% |24 |13 19% | 17% § 5% | 8 | 2% | 1% 21% |17 | 2w | 39
! ; == 1*‘1 36-26LL aw |aw | 2% | 2w |2 |13 19% [ 17% | 5% | B% | 2% | k| 29% |25 | 2% | 39
- “‘ ol 24-38L |20-28L130-28L [36% |3 |3 | 2% 2% | 14w |22 | 19% |6 |8k | 3% |2 [22% |18 | 2% )44
- N 30-2811 6% |3 |3 | 2w 2w 14w |22 | 19w |6 |8k | 3% |2 |30 E25 | 2% |44
- 45-28LLL s |3 13 |2 a3 ftdaw |2z | ten |6 | 8% (3% |2 |41n]3d | 2w |44
TUBE -\ ; 20-30L sy |3 |3 |2 |2 [ise |23 | 2tw |6 |8k | 3% |2 b23w |18 | 1% |46
COE{;E;,QDN g e S uan 30-30LL 8% |3 3 Phoo| 2% 15% | 23 21% | 6 BY: | 3% 2 31 |25 | 1% | 46
(MNET) : ) 45-30LLL 3y |3 |3 2% |2% |asw|23 | 21w | e |84 3% |2 |384 |38 | 1% |46
3 20-321. 20 13 |3 |2 |2 16w | 249w 22w | 6% | 9% | 3w | 3 | 23% |18 | 2% | 48%
i 30-32LL a0 13 |3 oz |2 [ew | 24w ) o2ow | 6% | 9w | 3% {2 | 30% |25 | 2% | 48%
R RPN S " 45-33LLL 40 |3 |3 | 2% | 2% 16% | 2% | 22% | 6% | 9% [ 3% 2 |a3Bw |39} 2% |48%
i CONNECTION 20-34L a5 |3 |3 2% tzm o [ew |26 [ 24w | 6w [ow [3n | 2% (24 |18 1R |52
@) 7/8 HOLES (PP 30-34LL a5 3 |3 |z l2% [98w |26 | 24w | ew |ow (3% | 2% |31 f26 | 1% |52
TYPIEAL TWET PLACES ™ VIEW A" - =A% : 45-34L11 45 (3 |3 |2 {zn bew | 26 | 24w | 6% | 9% | 3% | 2w [38% J40 | 1% |52
*Female threacs. All dimensions are in inches, Dimensions are subject to change, depending on customer requirements and design conditions.




PHYSICAL PROPERTIES FOR MISCELLANEOUS COMPOUNDS.

Organic Liquids Vit
Name Mw. M.P B.P. Sp.Gr | Sp.Ht LH. | k 4.44°C 26.7°C | 48.9°C 71.3°C
40°F 80°F 120°F 160°F
Walter 18 32 212 100 1.0G 970 356 155 861 56 40
Acelaldehyde 44 -1913 716 783 - 246 — 27 - — e
Acetic Acid 60 62 245 105 48 175 095 165 118 85 65
Acelone 58 -137 133 789 514 225 096 4 32 26 —
Benzaldehyde ¢ 106 70 355 1043 43 156 e m oo e e
Benzene 78 218 176 872 45 170 087 o 62 46 30
Benzyl Alcoho! 168 5 4013 104 52 203 —_— 120 48 27 1.7
Buty! Alcohol—n 74 ~-130 244 806 56 256 095 46 26 1.55 93
Carbon Disulphide 76 -170 1155 1263 24 152 091 42 36 — —
Carben Tetrachloride 154 -95 170 1584 2 B84 095 13 95 7 53
Chlorobenzene 1125 -49 269 1101 3 140 083 116 83 62 46
Chloreform 1194 -83 142 148 24 107 08 68 55 45 -
Cyclohexane 84 205 1778 774 44 155 — 125 86 61 —
Cyclohexanone 98 ~49 n 947 41 — — —_— — - —
Decane 142 -22 345 73 43 109 083 — 75 — —
Diethy! Aniline 149 ~30 421 934 452 140 o o oo —— —
Diethyi Phthalate—o 222 e 569 112 — . e e — o e
Dimethyl Anifine 121 365 379 936 403 144 — —_— — — —
Diphenyl 154 157 491 992 450 120 08 — - o —
Diprogy] Ether 102 ~76 156 725 — — — —_ — — —
Dowtherm—A 166 54 500 995 63 123 08 — o e e
Dowtherm—SR-1 — —— 600 110 35-65] — 08 e — — P
Ethyl Acetate 88 -119 171 895 46 185 101 58 45 35 28
Ethy] Alcohol 46 174 173 785 54 370 087 17 i1 74 51
Ethyl Benzene 106 -137 277 867 41 147 082 92 7 54 41
Ethyl Bromide 109 ~-182 101 1.45 22 109 07 48 38 - -
Ethy] Chioride 645 -218 54 an 38 167 08 32 — — —
Ethy! Ether 74 -177 34 708 55 152 08 28 22 o e
Ethylene Dichleride 99 ~31 183 1246 3 140 — 106 77 59 46
Ethylene Glycol 62 125 a7 i 58 346 153 440 19.0 90 45
Glycerol 92 -4 554 126 58 340 164 — 14900 1300 560
Hepiane 100 -130 209 684 52 138 081 5 4 32 26
Hexane 86 -137 156 66 54 144 08 39 3 26 ——
Isobutane 58 -229 14 603 550 150 s — om —_— —
isobutyl Acetate 116 ~146 244 871 459 132 — — — - —
isobutyl Alcohol ¢ 74 -163 226 798 60 250 091 72 36 19 1.0
isopropyt Alcohol 60 -130 180 781 64 288 09 36 20 1.13 68
Maleic Anhydride 98 136 395 15 - — - — - o e
Melhyl Acelate 74 ~146 139 924 468 178 - 48 38 30 —
Melhyl Alcohol 32 ~-142 148 786 60 476 114 78 56 42 —
Methy! Ethyl Ketone 72 ~123 175 80 55 192 — 52 4 33 26
Mobiletherm Light — — - 0959 43 e 0069 14 38 6713 335 23
Naphthalene 128 180 424 1.145 402 135 08 — — — e
Nitro Benzene 123 215 410 12 34 143 09 - 19 13 9
Nitromethane 61 ~193 215 1138 42 244 12 e — — —
Nitrotoluene—o 137 3 432 1163 — — — 33 22 15 105
Octane 114 70 258 703 .58 128 081 69 52 42 34
Pentane—n 72 -201 g7 630 - 150 08 28 23 — —
Phenat 94 1056 360 107 56 — — — o 39 21
Phihalic Anhydride 148 267 544 1527 o e e o e o e
Propane 44 ~-304 i} 585 576 160 08 —_— — — —
Propyl Alcohol—n 60 ~-197 208 804 590 296 - 36 210 13 8
Syitﬁerm XLT — — e 083 0396 e 00614 19 135 098 075
Tetrachlorethylene 166 -2 249 1624 215 a0 — 11 B85 70 55
Tetranitromethane 196 55 258 165 — —_ — o -~ o e
Therminal 44 —_ —_— o 0.918 0473 o 04797 2975 128 878 351
Toluene 92 ~139 231 862 42 157 084 75 57 45 36
Trichlorethylene 1315 -99 188 1456 23 104 08 72 58 49 4
Xylene—o 106 -16.6 289 874 42 150 .09 1.0 78 61 A8
MW, iMolecular Weight,  MP. (Meling Point, 51 B.F . (Bofling Point —“T—almos.y; 9. Gr. [Specific Gravity al room emp.);  5p. HI {5pecilic Heat at roont Iermp.; 1 1. (Laler Heat in
BYU/#—atmos increase 10%-20% for high vacuem);  k—(Thermal Conductivity in B¥Urhr /g fLPFAL alreom termpl);  Viscosity (Cenlipaises)
Water Solutions Viscosity
Name Sp. Gr. Sp. HL. k —12.2%C 444-°C 26.7°C 48.9°C 71.1°C
10°F 40°F 80°F 120°F 160°F
26% Ammonia 905 i0 26 e 1.8 12 — —
Bring-25% CaCl2 123 7 28 80 45 21 -
Brine—25% NaCl I 8 24 48 33 21 —_ —
40% Ethyl alcohol i 94 95 22 36 52 25 123 65
31.5% Hydrochloric Acid 115 6 — - 25 185 142 1.1
50% Glycerine 113 8 23 — 110 54 28 15
40% Methyl Alcohol 94 92 23 55 34 18 10 57
959% Nitric Acid 1503 - — 19 1.5 1.1 83 65
60% Nilric Acid 1375 — e 47 34 22 15 1.05
50% Sodium Hydroxide . 153 78 — — — 60 19 8§
30% Sodium Hydroxide 133 84 — — —_ 96 45 25
60% Sucrose {cane sugar) 129 —_ —_ — = 41 14 7
40% Sucrose 118 — o e 12 5 25 16
20% Sucrose 108 — — — 32 156 .98 68
98% Sulfuric Acid 184 35 15 e 46 23 115 64
60% Sulfuric Acid 150 58 24 — ! 25 60 39 27
Water 1.00 1.00 .34 o i 1.55 0.861 0.56 0.40

a $p. Gr—Specilic Gravity (apprax ) af room lemperature Sp. HL—Specific Heat (approx ) al room temperature k—Thiermat Conductivity in BTUwse, BPF room temp
- seasity—Expressed in centipaises HHE-31 193 20M Printed in USA @ Craham Manulactring Co. Inc- 1953 Graham and Helillow ate tradeimarks





