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Job Number: 6401

Job Title: Bakeout Systems
Job Manager: Mike Kalish

Estimate Backup
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Hichasi Kalish 7/2(2004
THE FOLLOWING CALCULATIONS DETERMINE THE MASS FLOW RATE THROUGH THE

INTERNAL PFC TUBING GIVEN THE PRESSURE DROP AND air PROPERTIES

Far air, once through

Galculate the pressure drop through the PFG tubing, Adjust & and i for Temperatwrs
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Calculations |

Michael Kallsn 7/2/2004

Mow solve for the Reynolds # in terms of the friction Factor.

9.287 | {15128y &Y for burbulent gy
ey ——— = Re-to8ex 100
Ve L)oo
2] a
Ra=+ Rey= 1.619 % 10 for larminar fiow

Check that Re is turbulent f not use Re=64/

Reference pg. 3-55 Marks to delermine if fiow is laminar or turbulert Generally turbulance begins at Re>2000

4
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To find £1 for furbuar fiow calcuate the relative roughness, e/d, and use along with the Re # o look up f o the
graph {pg. 3-55 Marks o pg. A-24 of the Crane fech. manual}
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Michae! Kalisn 7/2/2004
Now salve for the Reynolds # in terms of the friction facior
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Check that Re is lurbulent if not use Re=G4/
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To fnd {4 for turbulent iow calcurate the refative foughness, e/d, and use slong with the Re# 1o ook ua fen the
graph (pg. 3-56 Marks or pg. A-24 of the Crane fech, manual)
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Minaal Kalisn 722004
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Peys« 18 psi avgpassure in NCSK
i % 9 ]
ph=0008— pp= 15682 Trt s +32=32  Toyper~ + 32= 302001
? i 5 5

Olalow * (Triet - Toutleth K flaliow= B3998R digjgyy= 50K Temp. drop of helum

‘acruss vessel
L=5§m Tolal length cf Libing
s (313-2.028)n  Damelerofhoeintbiig  dp=0257n  dp=0653em
p=15psl dp across ubes
QUTRUTS
1 2 n
v=g5—  Velaciy of Helum Fag= s v-10802-
56 sec

3 . 3
° Voume fowrste of helum [
ON=B = ough sl Qs o= U0 Fowat neltoBaver

b
GoN=1sx 1002 MesFow  p-oosmn’
"

PogneN= 10KW Fomhadt  Conveclon heat anser

must equal snergy blance
PogorN =104 From me, gt

Table V -Basis of Estimate 3 of 4

6/29/2007 12:01 PM



Job6401_RO0.xls

Wats - 0000
SCEFM - 100

Delta T (°F) - 270
Delta T ¢°C) - 150
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Heat Torch Data
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Specifications
Max, wallage: 12500

Max. exhaust air temp: 1300°F

Wy, inlet air fomp: 250°F
Wax, SCFM: 100
Pressure rating: 120 PSIG
Horizontal mounting
Leads: 12 gauge, 12’ long

Construction
Heater hody: stainless steel
Inlet fitting: nicke! plated steel
Exhaust fitting: stainless steel

Calculate the wattage, flow rate or
[emperalure requirement as
Tollows:

Watts = SCFM x AT/

SCFM = airflovr in standard cudic
Teet per minute

AT = tomparatura rise In dograes F
from tha inlet 1o the exhaust

Mnimym
Watage | So7Hl e

T

Airtlow [Prassire Dray| Prassure Drog| Pressure Drop)
(SCFM) | (PSi) | (415 | (PsiG)
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20 i 15 23
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| 30 50 9 |
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0 68 1 20
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0] 12 2 %
90 15 0 45
100 19 38 il
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