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+ How design projects are carried out and documented in industry

+ Why engineers in industry use codes and standards and build margins into
their designs

+ How to improve a design using optimization methods
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Determine Set Design
Customer Needs Specifications
Build Performance
/ Models
—~|  Generate Design | .
Concepts / R&D if Needed
Predict Fithess
for Service
| Evaluate Economics,
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Company Name Project Number Sheet 1
Address REV DATE BY APNVD REY DATE BY APVD

DESIGN BASIS

Form MO0OLYY-2Z
1 General Information

Cwmers Name
Process Unit Name

Plant Location

Correspondance Contacts
Address

Telephona | Fax

E-mai

2 Measurement System

@ Englsh O Maetic

3 Equipment Numbering System

Equipment will be identified by alphabetic
prefix as defined here, followed by three-
Ggit serial number unless otherwise
indicated

0

Air coolar

Boiar

Compressor, blower, fan
Cooling tower

Dryer

Exchanger

Filter, classifier

Grinder, mill PRV Pressure relief valve
Heater (fired or electric) R Reacior

Ejector, jet, turboexpander sp Sample point

Molor T Storage tank
Miscellanecus equapment v Vessel (including columns)

TmMoOQOo©»
=
VEZEZCITO

x m

First digit - process section
Second & third digits - equipment count

Mixer

Pump

4 Primary Products

Product Name
Product Grade
MSDS Form Number

Production Rate
Tons per year
Tons per day
Other units
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Quantity Customary Unit 51 Unit Approx. Exact
Energy 1 Bru 1kJ 1.05506
Specific enthalpy 1 Btu/lb 2 kJ/kg 2.326
Specific heat capacity 1 Btw/Ib°F 4 kJ/kg°C 4.1868
Heat transfer coeff. 1 Brw/ft2h°F 6 W/m? °C 5.678
Viscosity 1 centipoise 1 mNs/m? 1.000

1 Ibf/ft h 0.4 mNs/m? 0.4134
Surface tension 1 dyne/cm 1 mN/m 1.000
Pressure 11bf/in® (psi) 7kN/m? 6.894

1 atm 1 bar 1.01325

105 N/m?

Density 11b/ft? 16kg/m’ 16.0185

1g/cm? 1kg/m’
Volume 1 US gal 3.8x1073 m? 3.7854 x 10~}
Flow rate 1 US gal/min 0.23m’/h 0.227
Note:

1 U.S. gallon = 0.84 imperial gallons (UK)
1 barrel (oil) = 42 U.S. gallons = 0.16 m® (exact 0.1590)

1 kWh = 3.6 M]
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Process section : z
Construction section

Process evaluation >
Flow-sheeting
Equipment specifications

Construction
Start-up

A
Procurement
section
v Project Estimating
manager Inspection
Scheduling
A
Specialist design sections
Vessels Layout Piping Heat exchangers
valves fired heaters
Control Civil work
and instruments structures Electrical
buildings
Compressors
and turbines Utilities
pumps
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Chemical Reactor

Separation and Recycle
Heat Exchanger Network

Utilities
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A typical quantitative PFD

Water
265.333L
M
Distillate —
Tuba 66.333 L Lambanog
3926TIL Lambanog
- Flash 26 533 L Ethanol (8% Ethanol)
5748 L Acetic Acid Distillation 39.6 L Water 331.667L
52,776 Ethanal
334147 L Water 26.533 L Ethanal FINISHED PRODUCT
305.134 L Water
Sparkling
s l Coconut Wine
Aging 454 836 L
80 kgthr Bottoms 750 ml/bottle
32633 L 606 bottles/day
Fuel
5748 L Acatic Acid 3??; Ky Yeact g
Shall and Tube 26.713 Ethanol arager ;
Steam Heat 299 624 L Water
Generator Exchanger Filrate
Second 3316671 Siration Botting/
Tuba Fermentation Cocant Wine Labeling
350.976 L 26.533 L Ethanal
Sparkling Wine| 305134 L Water
58 645 L Ethanol lems AeSEeend Retentate
332 33 L Water 9 ’ 1L Impurities
£6.61 L Ethanal
O_ - 3%8 L sap Frst 305134 L Water R —
" | 33233 L water | FErmentation Yeast Sial Lo 454888 L
FEED 65 67 L sugar - i : g
Elipsoidium 1.807 kg Lees
400 L coconut sap 7.96 kg
0 ‘D’gi?m“:ty 2L impurities (density=D.B13 kgiL)
¥ Lees  CO: torage | rarkling Wina| | oo Filirate Mbdng
47078kg 6588 mP et o
454 695 L 452 866 L
l Sparkling Wine T
Lees Additives
1.807 kg 2L
50z
Ascorbic Acid
17
383 41 3! Sadgod g1y g
G931 9 o 500
. . . .
Pipping & Instrumentation Diagram (P&ID)
Thermomax vacuum
tube collectors
E= Flush point
Flush point F
Expansion tank
Gas burners =
= P Hot water storage tank B =
Load
=

{

o

Cold water supply
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Table 3-1 Factors in equipment scale-up and design®
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Maximum scale-up Approximate |
Is pilot Major variables for Major variahles ratio based on recommended
Type of plant usnally operational design characterizing indicated charac- safety or over- |
| equipment necessary? (other than fw rate} size or capacity terizing variable design factor, % |
Agitated batch Yes Solubility—temperature Flow rate =100:1 20
crystallizers relationship Heal-transter area
Batch reactors Yes Reaction rate Volume =>100:1 20
Equilibrium state Residence time
Centrifugal No Discharge head Flow rate >100:1 10
pumps Power input >100:1
Impeller diameter 10:1
Continuous Yes Reaction rate Flow rate =100:1 20
reactors Equilibrium siate Residence time
Cooling towers No Air humidity Flow rate =100: 1 15
Temperature decrease Volume 10:1
Cyclones No Particle size Flow rate 10:1 (18}
Diameter of body £
Evaporators No Latent heat of vaporization Flow rate »100:1 15
Temperatures Heat-transfer area =100;1
Hammer mills Yes Size reduction Flow rate 60:1 20
Power input 601 19
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HEAT EXCHANGER
Identibation: Item: Condenser Date 1-1-(02
Item No. H-3
No. required [ By PTW

Function: Condense overhead vapers from methanol fractionation column

Operation: Continuous

Type: Horizontal
Fixed tube sheet
Expansion ring in shell

Duty 7000 kW Outside area 44

Tube side: Tubes: ¢.0254 m diam. 714 BWG
Fluid handled Cooling water 0.03175 m Centers A Pattern.
Flow rate 8.0235 m’/s 225 Tubes each Length 2.44 m
Pressure 240 kPa 2 Passes
Temperature 15 to 25°C Tube material Carbon steel
Head material Carbon steel

Shell side: Shell: 2.56 m diam. 7 Passes
Fluid handled Methanol vapor {Transverse baffles Tube support Req’d)
Flow rate 0.9 kg/s
Pressure 104 kPa {Longitudinal baffles ¢ Req’d)
Temperature 65°C to (constant temp.) Shell material Carbon steel

Utilities: Untreated cooling water

Controls: Cooling-water rate controlled by vapor temperature in vent line

Insulation: 0.051 m rock cork or equivalent; weatherproofed

Tolerances: Tubular Exchangers Manufucturers Association {TEMA) standards
Comments and drawings: Location and sizes of inlets and ontlets are shown on drawing
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