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shell and tube heat exchangers

POLYTUBE
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All surfaces in contact with process fluids in POLYTUBE heat exchangers are constructed of
GRAPHILOR, a high density, high quality grade of impervious graphite. Shells and armored heads
are designed in accordance with the ASME code and can be furnished with a “U" stamp, if
specified. Shells can be supplied in a wide variety of materials, including low temperature steel,
stainless steel, and fiberglass.

Service baffles and tie rods are also available in stainless, fiberglass and polypropylene.

The resultis “POLYTUBE", a premium quality line of heat exchangers that combines optimum
thermal efficiency, mechanical durability and chemical inertness. -

CLOSE PITCH DESIGN

1.547" TRIANGULAR TUBE LAYOUT
114" 0.D. x 7" 1.D. GRAPHILOR TUBES

OUTSIDE SURFACE — HEAT TRANSFER AREA — SQ. FT.

B SHELL (SSe TUBE LENGTHS

g DIAMETER . TUBE b g | [l i At o '

i il 6'-0" 90" 12-0" |40t  16'-0"

6" 17 S 35 [S il AT 47
8" 37 74 |ESENE T 100
10" 60 121 [ 162
14" 81 164 [IMINEISE 220
16" 124 250  [IEESHE 335
18" 165 331 |88 445
20" 211 425 | 488 571
22" 252 507 | B85 681
24" 315 636 QR e 854
26" 378 760 | 893 [ 1021
28" il 430  BB6 1017 1162
30" |0 268N 519 1045 1408
34" T 675 1361 1827
38" 439 850 1712 2299
42" T 1121 2257 3031

Maximum Operating Pressura — 50 psig. steam

Maximum Operating Pressure — 75 psig. hydraulic

Maximum Operating Temperature — 360°F

Thermal conductivity of GRAPHILOR — 85 BTU/hr./sq. ft./°F/it.
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PRESSURE DROP, PSI

Design information

POLYTUBE HEAT EXCHANGERS
TUBE SIDE FLUID PRESSURE DROP VS.
VELOCITY BASED UPON WATER AT 70°F
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Calculation of Pressure Drop.

Velocity = Fiow Rate (pallonsisec) x No. of Passes

748 x CSA (from table on leff)

Read Pressure Drop | & P) from curve {on (el
for appropriale pass arrangement. Muoltiply &P by
corraction factor (below) for required tube length.

C5A — Cross Sectional Area in sguare feet.

Tube Correcilon
Length Factors
6'-0" 0.75
g.pf 1
12°-0" 1
140" 1.40
16°-0* 1.56




TUBE SIZE 7/s" ID x 11/4" OD

TUBE LEMGTH (L}

DIMENSIONS [IN.) SURFACE (sq.ft.)
SHELL | NO.OF LENGTH (.} &' a9 1 14 16 18 el a4 a0’
DIA. | TUBES C o 5 |WEIGHT (lbs.)
Surfaoca a6 H4 T HE g 110 iad 147 1B
I a 19 3 & 12 Cwerall Length 79 10-10 13-8 15-9 17-8 18-9 21-9 25-0 31-8
| 2 Empty W 420 530 B0 Fc i) Bag g30 1060 1280
: Full ¥t (H:0) 530 BAD BEQ gsn | 1050 | 118@ | 1270 | 1470 1520
- Surace 58 Hi 1149 130 ‘Iqu' 180 200 24d1 a0
| g a1 S — 14 Chwerall Length 7-11 10-10 1311 1511 17-11 18-11 #1-11 25-11 31-11
1 E ' Ermply WL E00 ¥ao BBO arn 1080 1170 1260 1460 1740
| = ) _ |Opwt 770 580 1210 | 1360 | 1530 | 1660 | 1800 | 2420 | 2560
Surfama Fi:] 118 161 188 216 243 271 324 A09
1ot ag i 18 g, -:Elvemll Length &1 114 td-1 161 18-1 20-1 i | 36-1 399
: i " |Emply Wi 740 300 1170 1300 12410 1540 1650 1820 2200
O, W, 1040 1350 1650 1870 2050 2270 2450 2EGD 2400
Surtaca 104 157 =08 247 2R3 aia A55 487 535
i 55 it i) 15 Owerall Length &4 113 14-3 16-3 183 20-3 a2-3 263 ae-d
] Emply Wi G50 1200 1450 1550 1700 1800 2050 2450 2000
Tip WL 1300 1650 20010 2250 2500 2750 4000 3600 4300
Suriace 120 187 265 310 a55 400 445 5a0- B
1g f9 13, iqy. a0 Cwerall Langth 85 116 145 165 18:5 20-5 22-5 26-5 385
£y " | Empty Wit 1300 1550 1850 2050 2900 2450 ZEE0 300 3550
TN =] 2180 2600 2500 200 3550 3900 4550 5400
Surface TR =74 =68 431 A0 556 G20 TA6 FEE]
18" o8 154, S S Owvarall Length 8-8 118 14-8 iB-8 18-8 20-8 22-8 25-8 32-8
a3 Empty WL, 1700 2100 2450 ZEAD 2800 300 E550 Q0040 AH50
O 2200 2850 24040 2800 A200 4800 S0 5050 F300
Surlace 227 345 A6 543 GEE] Finl} 781 539 1173
20 121 g% | zom | osw [EMERALengia 810 | 11-10 | 1410 | 1810 | 12810 | 2010 | 22400 | 2510 | 830
B j | © [Emply W 2054 2450 2800 3300 3550 ATED 4200 4650 Ra00
Cp 2700 3400 4104 ATED 5150 S560 G200 OO0 BE00
Surfaco 283 411 579 [FiC] i HYE 2t 1173 1474
oo 151 17 93 57, Crearall Langih B4 120 15-0 17-0 190 21-0 3 27 33-2
: " | Emiaty W 26850 104 3550 4000 4200 4E50 5100 5750 Fa50
Op Wi 3450 4200 HO50 5700 G150 S800 TEO0 200 10300
Surface a5 534 718 H40 a2 1087 1205 1452 1818
S 5 tae | oo | ogy [EEREESAOIA 8.3 12:3 15.3 173 19-3 2i-3 2533 27-3 a3z
: T © [Empty W a100 P Ydal 4200 4550 B0 500 G400 GBS0 7EE0
Cip Wi, 4100 5150 6050 BT50 Ta00 B200 HE00 10A00 12400
TUBE LENGTH (L)
DIMENSIONS {IN.) SURFACE (sq.il.)
SHELL |WO.OF LENGTH (ft.) &' g 12" 14" 16" ia" 2n" agn 24 3n”
DA, |TUBES c o 5 |WEIGHT (lbs.] i =
! Sirface 407 G22 B33 = TE] 1118 1258 1388 1538 16848 2i0g
25 ary 155, a4, a1y, |Overall Length 9.5 12-5 15-5 17-5 18-5 Z21-5 235 25-5 27-5 43-5
Emaply WL aban 4200 4850 2300 5750 G400 GRS T300 700 8010
O, W 4750 | 5850 | v0s0 | FROD | BEOO ge00 | 10400 | 11100 | 11900 | 14200
Surfaco AT TZ2 BT 1140 1302 1463 1635 1787 1950 2454
2R Sy a0 a4 agy, | Dverall Length g-y 12-F 15-7 sFicr 149-7 217 o8 7 a5 7 o7 aq.7
Ermply Wi 4000 ABE0 BTl G200 &R Fano TI00 BAGD 2800 10400
Cp W Sagn | 6EDG | &Ron | 2000 gEs0 | 10900 | 11700 | 12700 | 13500 | 16300
Surface 540 R 1108 | 1251 1485 16868 1851 | 2044 | 2238 [ 2797
anr 538 am 55 aem, | Gverall Length 9-19° | 1esin | 1510 [ F-ie | 110 | 210 | 2310 | 2540 | 270 | 2340
Emiply Wi, 4650 | BA0D | G200 | GBS0 700 | ¥850 | 8600 | 8050 | 8700 | 11500
O WL Gen0- | v7s0 | 9PA0 | 10200 | 179200 | 12210 | 18300 | 14000 | 15300 | 18100
Surface G2 348 1268 | 1495 1711 1926 | 2941 | 2356 | 2582 | 3228
agk a3 a3y oE. A, GII'HFH" LF.iI'I'E]th “:' 1 1-3-'1 ‘FE"-I 18'1 20-0 2'-'—'“'3 2"1":' EEG 2&'0 3‘1 1
Emply WL, 5500 | 6400 | ¥500 | B200 BHO00 | 9500 | 10200 | 11000 | 11500 | 13500
Cp W 7ana | odon | 10s0n | 12000 | 13200 | 14300 | 15500 | 16800 | 17900 | 21200
Surface 705 1074 1442 | 1689 1937 2184 | 2432 | 26oR | 2016 | 3658
g a7 4, 20y qay, [Cwerall Lengih 10:3 13-3 16-3 18-3 20-3 223 24-3 263 28-3 -2
d Empty Wit 6200 [ 7300 | 8400 | 9300 2O000 | 10800 | 11500 | 12400 [ 12000 | 15200
Cp WL B300. | 10200 [ 12100 | 13500 | 14800 | 16300 | 17200 | 18000 | 20300 | 24000
Surface ] 1208 1614 15 2162 2a4z ares 2591 3271 4059
gl 42! DER, 30 A2y Cwvarall LHnI_.Hh 10-5 13-5 16-5 18-5 20-5 22-5 24-5 26-5 EE'E 34-5
Empty W, TR BR200 Q500 10400 | 1100 | 11900 | 12800 | 13400 | 14300 | 16800
CpWi 2 1HH 11400 | 13800 | 15300 | 16300 § 17800 | 19400 | 20800 | 22300 | 26500
Surface BEg 1345 1808 2120 2430 2734 204G 2358 2BT0 4598
aﬂll 472 SR 20, A D'I'E‘fﬂ” Lﬂﬁg‘h 10'\5 13‘& 1E B 15'3 En E 2? E 2"‘1-'\5 ;?'E"H' ;E“'H' ad-g
Empty W, B0 Sa00 14500 | 12300 | 13500 | 14300 15400 | 16300 [ 17400 | 20500
Cip W, 1000 | 136006 | 16200 | 17900 | 18600 | 21200 | 22900 | 24500 | 26200 [ 31300
Surface (3 14598 2002 2347 28491 3025 3360 3714 4058 081
40 En 28 ey agy, |Overall Length 1010 | 1310 | 16-10 | 18-10 | 20-10 | 220 | 24-10 | 26-10 | 2810 [ 34-10
Emphy WE. G200 | 11000 | 12600 | 13700 | 15000 | 16100 | 172040 | 18300 | 19400 | 22000
O 12200 | 18400 | 17000 | 19800 | 21800 | 23600 | 25600 | 27600 | 22300 | 34400
I S 7l Surfacs Toog 166G | 338 | G186 3| 3360 vy | aad | 45sE | SETa
40F AT 25 T4 A8 Overall Langth 11-0 14-0 17-0 18-0 210 23-0 250 270 200 a5-1
3 Empty Wi 104000 | 12100 | 13500 | 15200 | 16300 [ 17700 | 18700 | 20000 | 21200 | 24300
SpAn, 13700 | 16800 | 19500 | 22000 | 23800 | 26000 | 28000 | 30000 | 31200 | 37600



TUBE SIZE 7/8" ID x 11/4" OD

TUBE LENGTH (L)

CIMEMSIONS (IM.) SURFACE (sq.ft.) :
SHELL | NO.OF LENGTH ({ft.) &' g 12 13 18" 19’ 20" 29 30
DIA. | TUBES | © o 5 IWEIGHT (lbs.)
Sutace 1216 1851 2486 2917 3337 ATAT FET-F] 5038 B318
aar A48 a0, | sy ey, |Oweral Length 11-2 142 17:2 182 212 252 25-2 25-2 as.g
" et ] = Emphy Wi 11700 | 13700 | 15800 | 17200 | 18500 | 20000 | 21400 | e300 | 2avon
|== Cp WL 15400 | 10000 | 22500 | 24700 | 26000 | 29500 | 31700 | 36400 | 43a0n
| Surface 1313 2002 250 3143 3606 4058 4521 E436 BE14
= T gt o sy, |Overall Lengih 115 14:5 175 18-5 21-5 23.5 25-5 295 455
=2 ST | Empty W, 13000 | 15200 | 17500 | 15800 | 20300 | 22000 | 2m00 | 2es00 | 31000
Cip WL 17000 | 2000 | 24700 | 27100 | 20300 | 32300 | 35000 | 30500 | 47000
Suraca 1433 2185 2078 34333 324 4435 4030 | 5931 7430
15" 54 a2t | a7 | ssy, |Cverall Length 117 147 17-7 10-7 21-7 287 25.7 297 a5-7
L3 [t Empty Wi, 15200 | 18000 [ 20500 | 22000 | 24300 | 26500 | 28700 | a23p00 | avsoo
Op. Wi 18700 | 24000 | 28500 | 31000 | 34000 | avvoo | aiooo | 4rano | ssao00
Suriace 1583 Zhiz 3251 3810 4355 4818 GABR B57T E245
e Gt gt | agn | sey, |Cverall Length 11-8 14:9 17-8 16-9 21-9 23-9 25.9 20.0 5.9
i maell | Empiy Wi 16500 | 18600 | 22000 | 24200 | 26500 | 28700 | 31000 | 4sdo0 | 20700
WL, 21500 | 24500 | 30600 | 34200 | 37500 | 40800 | 44300 | 51100 | 58000
Surface 1711 ZB05 3508 | a0d 7404 5256 0] 7095 | 888l
o e a5 gt sg  |Gverall Length R s o B R A S A1 | 2t=11 | 23t | 25 | 2%edd | 35
. ! | Empty Wi 18300 | 21600 | 24800 | 26500 | 28700 | 30900 | ‘83100 | avson | 4190
Op WL 24000 | 28000 | 33500 | 36800 | 40600 | 44100 | 47400 | 54500 | 62600
Surace 1830 28R A74E 4302 G027 5674 Ga07 T5EG | 9505
e . a6 | aow | son |CuersllLength 12-1 151 18-1 20-1 g2 241 261 a1 35-1
i " | Empty W, 19100 | 28300 | 95400 | Z7E00 | 29800 | 32000 | g4P00 | aseod | 44400
P WAL, 26000 | 30500 | 45500 | 39300 | 42800 | 46300 | 49000 | s7100 | ssmon
Sitface 1670 300 4028 4715 5403 G002 G7E1 8180 | 10215
=5 1080 a7, A g2, Dwverall Lerglh 12-3 15-3 18-3 20-3 22-3 24-3 26:3 20-3 a6-3
; i -y [ Empty Wit 20200 | 23800 | 27BO0 | 20800 | 32000 | A4200 | 3sdon | 40e00 | 4s300
OpWiL. 26E00 | 32200 | 36400 | 42100 | 45900 | 49600 | S3400 | sooco | 7oBOO
Surace 2110 3208 4316 G045 S7HD B512 7265 B719 | 10979
i 1428 a8 a4z, | sy, |GveraliLength 12:5 155 18-5 205 225 245 | 265 30-5 365
! " | Emply Wi 21400 | 24300 | 25700 | 30000 | 93100 | 85300 | avso0 | 41900 | 48500
OpIA 28200 | 33500 | 40800 | 44300 | 47800 | Steoo | sseoo | e300 | 74500
Surface 2260 EEETT 4618 5404 B180 BO76. | 7i72 0343 | 11753
o e zavel | sy sgv. |Qverall Langth 12-8 15-8 188 20-8 22.8 24-8 26-A A0-8 36-8
& : & " |Empty Wi, 22000 | 26500 | Aomoo | 33100 | 25300 | a7so0 | 30700 | 44100 | soroo
QoW 20500 | 35600 | 42400 | 47400 | 51400 | 55300 | s8&00 | 67000 | 7Bs00
TUBE LENGTH (L}
DIMENSHONE (IN.) SURFACE (5q.ft.) :
SHELL | NO.OF LENGTH (L) B gt 12! 14! 16 18’ 20 24! a0’
DiA. | TuBes | © D 5 |WEIGHT (lbs.)
Surtace 2433 3714 4004 BR45 BEDS 7548 B305 | 10097 | 12700
- " : . |owverall Length 1210 [ 15610 | 1810 | 2010 | 2210 | 2410 | 2840 | 3010 | 38-10
be T I W O ] 24300 | 28700 | 33100 | 5300 | avsco | aoroo | 41s00 | 4sace | 5100
Qp WL 32400 | 38400 | 46700 | 50700 | S4¥00 | 5ssoo | &zmoo | yoson | msioo
Surface 2573 | aoo7 5253 | 6146 F050 7944 BBI7 | 10635 | 13347
a4 136 417 48 70/ Cwvarall Length 13-4 16-0 18-0 21-0 230 250 27-0 31-0 370
3 * |Emply Wt 26500 | 30900 | 35300 | 37500 | 89700 | 41900 | 44100 | s0700 | S57A0
Cp WL 35000 | 42500 | 49800 | 54000 | S8000 | eeoop | sseoo | 7eopo | mesoo
Surface 2777 | 424 HRG4 GEE3 TE32 BBO0 8580 | 11517 | 14424
o i s, | sz, | 7o, |OverallLength 13-3 16-3 193 213 23.2 253 27-3 31-3 ara
! ! * | Emply Wi 28700 | 33100 | 97500 | 39700 | 41800 | 48300 | 48500 | 52000 | éivoo
Op WL 38100 | 45800 | 53100 | 57300 | &i7oo | esioo | 72do0 | sosoo | osooo
Surlace 2017 4435 SoRA GO THEA oO20 | 10032 | 120868 | 15077
i 1554 i agty | 74y, |Overali Langih 135 165 10.5 215 235 25-5 27.5 a1-5 375
Emply Wi, 30800 | 35300 | 98700 | 44000 | 48300 | 48500 | s2op0 | sOs00 | ERA0D
O WL, 41000 | 45700 | 56200 | 62800 | 67500 | FiFos | 7Aaoo | eoaoo | 104700
Surlace 3100 4725 5351 T42T B514 A0 10678 | 12810 | 16100
o 1654 AE A5 7 Ohvarall Length 137 16-7 187 o=T: 237 257" 277 -7 AT
= ik " |Empty WL 33000 | &7500 | 44100 | 45300 | 48500 | s2900 | s5100 | 61700 | 72E00
Op. WL 43800: | 51600 | 51700 | 6400 | 7iooo | 7reco | 2200 | 98300 | 411@00
Surace 303 s0eT Bra4E 7a01 053 | 10204 [ 13410 | 13670 | 17115
2on 1750 ag | s 7oy, | BvEral Length 13-8 16-0 18- 21-8 23-8 25-0 27-9 31-8 a7
] i B " [Eriply WL 35300 | 41900 | 48300 | 48500 | 52000 | 55100 | s53s00 | es1000 | Pren0
Op. Wt 45700 | 57100 | eso00 | soo00 | 7eSod | 81800 | eadoo | @ssoo | 117100
Surface Z4EE 5374 7083 B3O0 | G505 | 10710 | 11048 | :4aie6 | 17976
74r 1846 a7 51 g | SuEral Langth 13-11 16-11 1911 21-11 23-11 25-11 271 A1-11 37-11
; ! " [Empty Wi 37500 | 44100 | 48500 | 52904 | 55100 | 69500 | &1700 | TOSQO0 | 78400
D WL 49900 | o400 | eEs00 | 7Eso0 | Bosoo | a7soo | 92400 | 1o6z00 | 122600

e



TUBE SIZE 11/2" ID x 2" OD

TUBE LEMGTH (L}

DIMENSIONS {IN.) SURFACE (sq.ft.)
SHELL | NO.OF LENGTH (ft.) B’ a' 12 14’ 16" 18" 20 24 30
| DIA. | TuBES | © 1 5 |WEIGHT (lbs.)
Surface 22 a2 43 51 bt a5 72 a7 105
g = 13, 180 - Overall Langth T-5 10-8 135 160 17-8 19-93 21-9 25-9 31-9
) i | Empky Wi 420 210 B2 6RO 750 B20 880 1010 1210
___|op, 530 EAD 840 540 1050 1140 1260 1460 1760
Suriace 30 45 &1 72 A3 ER 103 124 158
10° 10 it iz e Crverall Length 711 10-11 13-11 15-11 17-11 19:11 21-11 25-11 a1-11
; : ' | Empty W 570 7io 840 930 1050 1100 1200 1370 1630
Op WL TED 980 1210 1360 1504 1650 1800 2100 2540
Surface 57 a7 118 137 1566 177 196 238 296
yom 1a 137 18, 18 COwverall Langih 8-1 111 141 181 18-1 201 2241 26-1 3
= : " |Empty W RO o970 1170 1280 1410 1520 1654 1800 Zo00
QpW 1050 1350 1650 1850 2070 2250 2450 2870 3420
Surtace 65 100 135 157 181 205 27 273 343
140 o8 s | 1 1y, |Overall Length B-3 173 14:3 163 18-3 20-3 23.3 25-3 3e-3
£ ! & ' | Emply WL G50 1150 1360 1500 1650 1800 1H00 2000 2650
== Cro Wt 1260 1500 2004 2200 2450 2700 2000 3400 4100
Surface a3 142 a1 223 255 288 aet 385 482
T a1 13y v | agy, [Cveral Langth a5 11-5 14-5 16-5 185 20-5 22.5 26-5 32-5
i L | Empty Wt 1250 1550 1850 2050 2200 2400 2650 3100 4550
Dt 1650 2150 2600 2050 3200 600 3900 4500 54004
Surface 114 173 234 273 313 as3 353 473 ]
a8 an 15 A a9y Cvarafl Lengtn A-A 11-B 14-8 16-8 18-8 20-8 22-8 268 32-8
& = HEmpty WE 1800 2000 2400 2650 2030 2100 3300 560 4400
Cip W, 2200 2E00 3500 3000 4250 AGS0 5050 5404 FOon
Surface 165 252 338 395 453 510 GRE na4 5563
a0 e 1B a0} o5 Oharall Langth 8-10 11-10 1410 16-10 1810 | 20-10 2210 26-10 3310
: = ! = =1 Empty Wi 2100 2650 100 3300 a550 A0 4200 4850 AT50
o W 2750 AB00 4300 4750 5150 5800 G200 7250 B750
Sirface 183 279 375 438 Al B G530 ToE a4
oo = 7 o0 o5, |Overall Langih g0 1240 150 17-0 19-0 21-0 230 27-0 330
2 i : ; Empty W 2400 100 3500 ars0 A2 00 L4005 4850 5500 G400
DAL 3200 4300 5100 BEE0 E250 6700 7400 8550 10100
Surface 2968 e 457 R47 GG TO5 Ta5 44 1184
g o ot o e Chvarall Length 9-3 12:3 15-3 i7-3 18-3 21-3 23-3 273 33-3
{ il * | Empty Wi a0 @500 4200 4600 5100 BanD | E700 aE00 FEon
Op WL 4100 S0 G100 GE0 TEO0 8100 900 10300 12300
N TUBE LENGTH (L}
DIMENSIONS {|N.:I SURFACE [Eq.“.}
SHELL | NQ.OF LENGTH () ' g 12 14 16" 18 20 24 a0
DiA. | TUBES | © o 5 |WEIGHT (lbs.)
Surface 276 421 565 BE1 Fisl:! A54 ang 1141 1432
- " o0 s qpy, |Overall Length an 18- 15:5 17-5 19-5 21.5 235 -5 33-5
3 : Empty Wi A600 4200 4B00 5300 G700 E200 {1210 Ta00 BI040
S, 4800 G000 7100 FO00 B700 o500 | 105000 | 11200 | 14500
Surfacn 357 488 By TH4 BOE 1012 1130 1356 1701
e 100 oo | s | gy, |Sveral Length a.-7 12-7 15:7 17-7 19-7 217 237 27 a3-7
* ' " Ernpty W 4000 4800 5500 6200 GEOD o0 o0 A200 10400
Op. Wi, 54040 6300 8100 9100 2400 10B00 | diiBoo | 12704 | 16500
Surface 378 576 T4 ans 1038 1173 fa0a 1581 19549
g 195 . 251/, a5 Civerall Langth B TE-10 15-10 1710 19-10 21-10 B23-10 27-10 3310
x il Empty Wi A0 SEOD BEOD 7100 TT00 8400 ap00 Q500 12000
it 300 | Yo00 v 10600 11704 12800 12800 15000 19200
Sirace 423 G5 BHS 1014 1163 1313 1453 1754 21946
30 141 o o5/ g COverall Length 10-1 13-1 16-1 18-1 201 221 D=4 281 34-1
e " |Empiy Wi 5300 &400 7300 TEI0 BEOR 00 5400 11300 | 13000
Cip. Wt 7a00 2200 11000 | 12000 | 13200 | 14600 | 15700 | 18000 | 21400
Surlace 485 74 285 1163 1235 1807 1679 2013 2515
4 {62 P a5y 34 Cwarall Langth 10=3 13-3 -3 18:3 20-3 22-3 24-3 28-3 34-3
b o " |Emply WL 5700 GBO0 FI00 B0 a0 9700 10600 | 12000 | 12000
Dip WL AO00 10000 | ti7eo | f3oo0 | 14400 | 15400 | 15800 | 19600 | 23200
Surfaces B 1 BSE 1162 1346 1538 1733 1938 2325 2506
: , . |owerl Langth 10-5 13-5 16-5 18:5 20-5 225 24-5 28-5 345
i LA 26 | 304 | 4Z%  |E e, sa00 | 7aon | enoo | eocon | tosoo | 11500 | 12300 | 1300 | 16200
Op Wi, a300 | 11400 | 13s00 | 15000 | 16500 | 178960 | 19400 | 23300 | 26700
Suraca ] o145 1238 1442 1658 1862 2077 24487 a132
agn o1 s | aaw | aqu |Grerl Langth 10-8 13-8 16-8 18-8 20-8 278 24 28-3 a4-8
] iRty © | Empty Wt TR0 Q500 | —10R00. | 11700 | 12600 | 13500 | 14600 | 16300 | 19000
Cp WL 10800 | 13500 | 153900 | 17400 | 15000 | 20H00 | 22500 | 25800 | 30500
Surfane [GIE) 1062 1410 1658 1804 2131 2375 ZAGA A554
| o i st | sy a5, |Queral Langih 10-14 1310 16-10 18-10 | 20-10 | 220 | 2410 | 28-10 | 34-10
2 ZEl e =1 | Empty Wi AHOD 10400 | 120000 | 13000 | 14100 | 15200 | 15100 | 18300 | 21400
Qp i, 12000 | 14800 | 17500 | 19400 | 21200 | 23200 | 25100 | 28900 | 34400
Surface ] 1152 1550 1819 2058 2347 2616 ai4a 3540
2o a5 s, | aay, | agy, |Cveral Length 110 | 140 | 170 | %0 | 240 | 230 | 250 | 20 | 350
i | | Bl " [ Empty Wit 4700 11500 | 13000 | 14100 | 15200 | 16300 | 17400 | 196000 | 22000
Op A, 13200 | 15300 | 19200 | 21400 | 23200 | 25100 | 27200 | 31100 | 56400




TUBE SIZE 11/2" ID x 2" OD

TUBE LENGTH (L)

DIMENSIONS (N,) | SURFACE (sq.ft.)
SHELL | NO, OF LENGTH (ft.) B’ g 120 19" 16" i@ 20 24! an
DA, | TuBES | © D S |WEIGHT (Ibs.) =
Surface 549 1292 1744 2034 2338 2826 2828 3520 4402
dapr 289 agh | =s sy, |Dversll Langth 11-2 14-2 17-2 132 21-2 20-2 25-2 289:2 352
: el = |[Emply W 10800 | 12400 [ 14100 | 15200 | 16300 | 17400 | 18300 | 2a7oo | 24dco
Cp Wi, 14800 | 17900 | 21200 | 23100 | 25400 | 27400 | 2oson | savoo | aniog
Surface g2 1389 1862 2185 250H 28240 3143 TR 4736
15 a4 arn | s say,  |©verall Length 11-5 14-h 175 19-5 215 238 25:5 23.5 35.5
! =7 [Empty W 11800 | 13700 | 15400 | 18500 | 17800 | 19000 | 20300 | 22ao0 | oes;o
Op, W 16300 _1 19600 | 23000 | 25400 | 27800 | 30000 | 32200 | 36200 | 453700
Suraca 1008 1538 2067 2411 27506 atep g477 4176 5231
48" 238 a9 370 55 Owverall Length 117 14-7 177 187 21-7 237 25-7 20-7 a5-F
o E ; Emgaty Wi 13500 | §5500° | 17600 | 19000 | 20800 | 21600 | 2zoo0 | 26500 | apooo
Cp WL 18200 | 22000 | 25800 | 28500 | 20000 | 33300 | aso0o | 42000 | 4600
Surlace 1887 1688 2238 2618 003 3380 3757 4521 BAE2
S a4 aqn | agy | sy, [Oversll Length 11-8 14-8 170 18-9 21-9 239 5.4 20-0 35-9
4 : S | Empty Wit 14800 | 17000 | 19200 | 20500 | 22000 | 24300 | 28500 | 2eion | a3ino
Cpw, 20100 | 24300 | 28400 | 30800 | 33700 | a7d00 | 40800 | «sago | os9800
Surface 1173 1798 2411 2820 3223 3638 4047 4876 G0
s 392 a6 aa1 59 Cverall Leanath 1111 14-11 1711 19:11 21-11 2311 2611 20-11 85:11
bl = . Emply WL PEAN0 ) 18500 | 21000 | 22000 | 24300 | 265000 | 28700 |ooosdo | iasano
OpL, 22000 | 26508 | 30000 | 33300 | 36800 | 40800 | 43s00 | doc00 | s7soo
Surface 1302 1981 2650 3111 3563 4015 4531 5382 G738
o e s | ags | spy, |Cverall Length 124 151 18-1 20-1 22-1 -1 26-1 a0 36-1
i e " | Empty Wit 17200 19900 | 22000 | 24300 | 26500 | 28700 | 3oo00 | 33100 | avsoo
O e, 23300 | 28200 | 32400 | 36200 | #9700 | 43200 | 47000 | 52000 | sogoo
Surface 1388 2110 2831 a5 AR00 4284 AF5E ET2E 7180
58" A6 agn | a9 gz, |Overall Length 123 15-3 18-3 20:3 223 24-3 26-3 a0-3 363
i i " |Empty WA 1E500 | S1400 | 24300 | 26500 | 28700 | a1000 | 33000 | 7000 | 4c00n
DRt 25400 | 30400 | 35700 | 39500 | 43200 | 46700 | 50500 | 57 | svooo
Surface 1498 2282 3068 3584 4111 4620 5156 6200 FFET]
Egn 4am qay, | 4z B4, Crarall Lengih 12-5 15-5 18-5 20-5 22-5 24-5 28:5 dA0-5 36-5
; by " | Emply W SOF00 | 24300 | 26500 | 28700 | 30900 | g5000 | avsao | @s7oo | 46300
OpWE 2B000 | 34000 | 38600 | 42500 | 46300 | Soaon | s7so0 | e1soo | 7acoo
Surlace 1582 2400 azag 778 4338 4BHT 5438 G534 8191
a0 g 41 447 | gy [Overall Length 12-8 158 15-8 20-B P! 24-8 26-8 20-8 35-3
* | Emply Wi 22000 | 28500 | 28700 | 3oooo | 33doo | arsoo | sevod 42000 | 48500
Op.\Wt. SCO0D | 37100 | 41700 | 45700 | 49900 | ssacd | 59800 | ess00 | Trann
o I TUBE LENGTH (L}
DIMEMSIONS {IN.) SURFACE (sq.fL.)
SHELL| NO. OF -|LENGTH (ft.) B' a' 12 14 16 18 20' 24! 3
DIA. | TuBes | € D S |WEIGHT (lbs.)
Surtace 1711 2518 as08 07 4704 5295 5890 7083 BEDY
o 7 4o, || Ak gav.  |Overall Length 12400 | 16-10 | 1840 | 2040 228 248 26-0 30-8 368
Gl i = Empty W 24300 | 265000 | 30900 | 33100 | 35300 | a7s00 | 39700 | 44100 | s3000
D WL 22800 | 38000 | 45200 | 49200 | 83400 | 57300 | si500 | so8s00 | asaon
Surface 1808 2766 a4 4338 4974 SG0H 6243 F503 2408
B 804 sz | asy 7oy, |©verall Length 13-0 16-0 19-0 210 230 250 270 31-0 370
2l : " | Empty Wit 25500 | 28700 | 23100 | 3952300 | 37500 | #7900 | 44100 | 48500 | ssipo
OoWe 25800 1 40800 | 48300 | 53500 | 56700 | 63100 | &7300 | 75600 | assoo
Suriace 15945 2571 3883 4661 S350 G BT06 BOG2 10107
e 640 dasr | a 2oy |Overall Length 13-3 16-3 15-3 21-3 aaa 256-3 27-3 31-3 ara
¥ Ematy Wi, 28700 [ 30000 | 35300 | 37500 | 41900 | 44100 | 48300 | so700 | soEoo
Op v, 38800 | 438000 | 51600 | 55800 | 62400 | 56600 | viooo | voano | s4mon
Suiface 2045 222 4187 44908 85158 G320 50 8471 10613
&8 a0 454 49 avy, |Querall Lengih 13-5 185 18-5 21-5 235 25.5 ars 31-5 a7-h
: ; | Empty W J0860 | 36304 | 39700 | 41900 | 44100 | <8500 | so7o0 | s7aon | esioo
Op.Wn. 43700 | 49400 | 57104 | B1500 | BE000 | veson | y72o0 | sa2o0 | 1omsco
Surface 2186 348 45040 5274 G35 BROG 7578 8105 | 11410
20 a5 agn | sow 77y, |Qverall Length 13-7 16-7 19-7 21-7 23-7 25-7 2r-7 21-7 arr
Ak 4 ' | Empiy Wi, d3100 | 37600 | 41900 | 44900 | 48500 | 50700 | 55100 | sa500 | 7os00
Op. Wit 44500 | 523500 | 60400 | 65000 | wisoo | 7300 | satoa | efson | 110E00
Surface 2314 3520 4738 5G4 B35T T158 TAES Q580 | 12056°
e +71 agt | s oy, |Overall Length 13-8 16-9 15-5 219 239 25-9 ara a1-g 37-9
' ' " | Empty WL 25300 | 38704 | 44100 | 48500 | 50700 | 55100 | 57300 | edoon | vovoo
DpWt. 47404 | BRB00 | 64000 | 71000 | vseoo | 88500 | av3oo | ossoo | 14400
Surface 2454 A735 H016 SETT 6728 7583 8438 | 10150 | 12702
g 817 15 ga | @qy, |Bverall Length 13-11 | 1811 1911 | 2111 [ 2811 | 2511 2711 | 311 | v
b i " |Emply Wi 47300 | 41800 | 42000 | 50700 | 52900 | & '300 | 59500 | 68300 | 72800
Op. WL, S0500 | 52900 | 67200 | 74500 | v9100 | 86400 | 9io00 | 1054000 | 1imoo0




GRAPHILOR 3 HB Tube Specifications

Mechanical Properties

12

continuous aperation {17 i the graphite)

Tensile strangth™® FsSi 24350 —
Bending strength™* PS5l 5800 ta 7200
Compressive strength™ P35l 107100 to 11600

Tensile strength of camented [gints Pal 24350

Varlation in tensile strength/10°C Oion 0

Bursting strength al 20°C F3l BT0 1o 1450, 1160{on average)
FPermeability ta air;

- initial tg f em2.5" 108

- &l tyonn (after 10000 irair at 150°0) 108

Maximum service femperature Under i 365

Hesillience™

. Nomim2

2 [on an average)

Young's modulug N.mm-# 1.6.1010

Thermal conductivity SR=mi e i IS B Windo B == = )

radial direction (without resin filn) keal -t mcteg 30 ta 55

Total thermal resistance of the resin films == e T e e s o L e
h.m*1.2C keal! 8.9 105

Coefficient of inear expansion (axial direction) il 3.106

*Tests carried out according @ two methods: flash CEA (French Atomic Energy Office) and electrical test (Kehlrausch)

**Tests standardized and inspected by TUY

Typical Dimensions

Nominal diameter 25 x 16 mm 12" x 7" | 37 x 25 mm | 50 x 37 mm 2" x 112"
Actual oulside diameter (mm) 25 .75 37 50.80 a0.80
Actual inside diameter™ {mm) 16 20.60 24 35 38.10
Tolerance on diameter +3% +3% +=3% =3% +3%
Ovalization (mm)  dy-d; = 045 =050 =0.55 g Jirds <075
Eccentricity {mm)  es-e; m@ = < (.45 < 0.50 < (.55 <0.75 <0.75
Average weight par foot lenglh (los. /i) 0.34 .54 081 1.34 1.08
B Maximum lenglth without joint; 14 W Maxirmum number of camented joints: 1 per @' length
W Tolerance on length: -0 + 4" B Maximum bend (tube verical hald at top): £ 7 Yoo

Surface Finish

B Outside; as impregnated {the tubes can also be supplied
without the cuter impregnant skin)

Tests on Finished Product

Systematic Tests (100%)

W Pressurs test: 220 PSIG

B Tightness test: 130 PSIG, air under water
B Dimensional check on length

W Ends: plain or machined

Statistical Control (10% of those made)
W Check on diameter

M Check on sccenlricity

B Check on ovalization




