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1- Cryogenic Insulation
2- Refractory Insulation
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2- Diagnostic Detail Audit
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1- Thermal Bridges
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1 - Fitting Insulation
2- Victaulic Fitting
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1 - Duct Insulation
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C1014 Standard Specification for Spray-Applied Mineral Fiber
Thermal and Sound Absorbing Insulation

C1015 Standard Practice for Installation of Cellulosic and
Mineral Fiber Loose-Fill Thermal Insulation

Ccr27 Standard Practice for Installation and Use of Reflective
Insulation in Building Constructions

C728 Standard Specification for Perlite Thermal Insulation
Board

C1101 Standard Test Methods for Classifying the Flexibility or

Rigidity of Mineral Fiber Blanket and Board Insulation

C1104 Standard Test Method for Determining the Water Vapor
Sorption of un-faced Mineral Fiber Insulation

Cl114 Standard Test Method for Steady-State Thermal



Sl sbale ay

Transmission Properties by Means of the Thin-Heater
Apparatus
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&l

C1338

C163

C165

C166

Cle67

C1r7

C195

C196

C203

C204

C208

C209

Standard Test Method for Determining Fungi Resistance
of Insulation Materials and Facings

Standard Practice for Mixing Thermal Insulating Cement
Samples

Standard Test Method for Measuring Compressive
Properties of Thermal Insulations

Standard Test Method for Covering Capacity and Volume
Change Upon Drying of Thermal Insulating Cement
Standard Test Methods for Thickness and Density of
Blanket or Batt Thermal Insulations

Standard Test Method for Steady-State Heat Flux
Measurements and Thermal Transmission Properties by
Means of the Guarded-Hot-Plate Apparatus

Standard Specification for Mineral Fiber Thermal
Insulating Cement

Standard Specification for Expanded or Exfoliated
Vermiculite Thermal Insulating Cement

Standard Test Methods for Breaking Load and Flexural
Properties of Block-Type Thermal Insulation

Standard Specification for Cellulosic Fiber Insulating
Board

Standard Test Methods for Cellulosic Fiber Insulating
Board
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C240

C302

C303

C335

C351

C356

C447

C449/C449M

C461

C405

C411

C419

Standard Test Methods of Testing Cellular Glass
Insulation Block

Standard Test Method for Density and Dimensions of
Preformed Pipe-Covering- Type Thermal Insulation

Standard Test Method for Dimensions and Density of
Preformed Block and Broad-Type Thermal Insulation

Standard Test Method for Steady-State Heat Transfer
Properties of Horizontal Pipe Insulation

Standard Test Method for Mean Specific Heat of Thermal
Insulation

Standard Test Method for Linear Shrinkage of Preformed
High-Temperature Thermal Insulation Subjected to
Soaking Heat

Standard Practice for Estimating the Maximum Use
Temperature of Thermal Insulations

Standard Specification for Mineral Fiber Hydraulic
Setting Thermal Insulating and Finishing Cement

Standard Test Methods for Mastics and Coatings Used
with Thermal Insulation

Standard Practice for Estimating Consistency of Wet
Mixed Thermal Insulating Cement

Standard Test Method for Hot-Surface Performance of
High-Temperature Thermal Insulation

Standard Practice for Making and Curing Test Specimens
of Mastic Thermal Insulation Coatings
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C421

C488

C533

C547

C550

C553

C578

C585

C591

C592

C610

C612

Standard Test Method for Tumbling Friability of
Preformed Block-Type Thermal Insulation

Standard Test Method for Conducting Exterior Exposure
Tests of Finishes for Thermal Insulation

Standard Specification for Calcium Silicate Block and
Pipe Thermal Insulation

Standard Specification for Mineral Fiber Pipe Insulation

Standard Test Method for Measuring Trueness and
Squareness of Rigid Block and Board Thermal Insulation

Standard Specification for Mineral Fiber Blanket Thermal
Insulation for Commercial and Industrial Applications

Standard Specification for Rigid, Cellular Polystyrene
Thermal Insulation

Rigid Thermal Insulation for Nominal Sizes of Pipe and
Tubing (NPS System)

Standard Specification for Unfaced Preformed Rigid
Cellular Polyiso cyanurate Thermal Insulation

Standard Specification for Mineral Fiber Blanket
Insulation and Blanket-Type Pipe Insulation (Metal Mesh
Covered) (Industrial Type)

Standard Specification for Molded Expanded Perlite
Block and Pipe Thermal Insulation

Standard Specification for Mineral Fiber Block and Board
Thermal Insulation
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Coe47

C656

C686

C687

C692

C726

C739

C740

C745

C755

C795

C835

Standard Guide to Properties and Tests of Mastics and
Coating Finishes for Thermal Insulation

Standard Specification for Structural Insulating Board,
Calcium Silicate

Standard Test Method for Parting Strength of Mineral
Fiber Batt- and Blanket-Type Insulation

Standard Practice for Determination of Thermal
Resistance of Loose-Fill Building Insulation

Standard Test Method for Evaluating the Influence of
Thermal Insulations on External Stress Corrosion
Cracking Tendency of Austenitic Stainless Steel

Standard Specification for Mineral Fiber Roof Insulation
Board

Standard Specification for Cellulosic Fiber (Wood-Base)
Loose-Fill Thermal Insulation

Standard Practice for Evacuated Reflective Insulation in
Cryogenic Service

Standard Test Method for Heat Flux through Evacuated
Insulations Using a Guarded Flat Plate Boil off
Calorimeter

Standard Practice for Selection of Vapor Retarders for
Thermal Insulation

Standard Specification for Thermal Insulation for Use in
Contact with Austenitic Stainless Steel

Standard Test Method for Total Hemispherical Emittance
of Surfaces up to 1400°C
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C846

C870

Cc871

C892

C916

Co21

C929

C930

C945

C950

Standard Practice for Application of Cellulosic Fiber
Insulating Board for Wall Sheathing

Standard Practice for Conditioning of Thermal Insulating
Materials

Standard Test Methods for Chemical Analysis of Thermal
Insulation Materials for Leachable Chloride, Fluoride,
Silicate, and Sodium lons

Standard Specification for High-Temperature Fiber
Blanket Thermal Insulation

Standard Specification for Adhesives for Duct Thermal
Insulation

Standard Practice for Determining the Properties of
Jacketing Materials for Thermal Insulation

Standard Practice for Handling, Transporting, Shipping,
Storage, Receiving, and Application of Thermal Insulation
Materials for Use in Contact with Austenitic Stainless
Steel

Standard Classification of Potential Health and Safety
Concerns Associated with Thermal Insulation Materials
and Accessories

Standard Practice for Design Considerations and Spray
Application of a Rigid Cellular Polyurethane Insulation
System on Outdoor Service Vessels

Standard Practice for Repair of a Rigid Cellular
Polyurethane Insulation System on Outdoor Service
Vessels
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C991

C1029

C1033

C1041

C1043

C1044

C1045

C1046

C1055

C1057

C1058

Standard Specification for Flexible Glass Fiber Insulation
for Metal Buildings

Standard Specification for Spray-Applied Rigid Cellular
Polyurethane Thermal Insulation

Standard Test Method for Steady-State Heat Transfer
Properties of Pipe Insulation Installed Vertically

Standard Practice for In-Situ Measurements of Heat Flux
in Industrial Thermal Insulation Using Heat Flux
Transducers

Standard Practice for Guarded-Hot-Plate Design Using
Circular Line-Heat Sources

Standard Practice for Using the Guarded-Hot-Plate
Apparatus in the One-Sided Mode to Measure Steady
State Heat Flux and Thermal Transmission Properties

Standard Practice for Calculating Thermal Transmission
Properties under Steady-State Conditions

Standard Practice for In-Situ Measurement of Heat Flux
and Temperature on Building Envelope Components

Standard Guide for Heated System Surface Conditions
That Produce Contact Bum Injuries

Standard Practice for Determination of Skin Contact
Temperature from Heated Surfaces Using A Mathematical
Model and Thermesthesio meter

Standard Practice for Selecting Temperatures for
Evaluating and Reporting Thermal Properties of Thermal
Insulation
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C1060

C1071

C1086

C1094

C1126

C1129

C1130

Cl1134

Cl1146

C1149

C1153

Standard Practice for Thermographic Inspection of
Insulation Installations in Envelope Cavities of Frame
Buildings

Standard Specification for Fibrous Glass Duct Lining
Insulation (thermal and Sound Absorbing Material)
Standard Specification for Glass Fiber Felt Thermal
Insulation

Standard Guide for Flexible Removable Insulation Covers

Standard Specification for Faced or Unfaced Rigid
Cellular Phonemic Thermal Insulation

Standard Practice for Estimation of Heat Savings by
Adding Thermal Insulation to Bare Valves and Flanges

Standard Practice for Calibrating Thin Heat Flux
Transducers

Standard Test Method for Water Retention of Rigid
Thermal Insulations Following Partial Immersion

Standard Guide for Prefabricated Panel Insulation
Systems for Ducts and Equipment Operating at
Temperatures above Ambient Air

Standard Specification for Self-Supported Spray Applied
Cellulosic Thermal Insulation

Standard Practice for Location of Wet Insulation in
Roofing Systems Using Infrared Imaging
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C1155

C1158

C1199

C1224

C1258

C1263

C1290

C1303

C 1304

C1313

C1320

Standard Practice for Determining Thermal Resistance of
Building Envelope Components from the In-Situ Data

Standard Practice for Use and Installation of Radiant
Barrier Systems (RBS) in Building Construction

Standard Test Method for Measuring the Steady-State
Thermal Transmittance of Fenestration Systems Using
Hot Box Methods

Standard Specification for Reflective Insulation for
Building Applications

Standard Test Method for Elevated Temperature and
Humidity Resistance of VVapor Retarders for Insulation

Standard Test Method for Thermal Integrity of Flexible
Water Vapor Retarders

Standard Specification for Flexible Fibrous Glass Blanket
Insulation Used to Externally Insulate HV AC Ducts

Standard Test Method for Estimating the Long-Term
Change in the Thermal Resistance of Unfaced Rigid
Closed Cell Plastic Foams by Slicing and Scaling Under
Controlled Laboratory Conditions

Standard Test Method for Assessing the Odor Emission of
Thermal Insulation Materials

Standard Specification for Sheet Radiant Barriers for
Building Construction Applications

Standard Practice for Installation of Mineral Fiber Batt
and Blanket Thermal Insulation for Light Frame
Construction
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C1321

C549

E96

Cl168

C680

COO7

COO05

C1363

C1374

C1371

C1410

Standard Practice for Installation and Use of Interior
Radiation Control Coating Systems (IRCCS) in Building
Construction

Standard Specification for Pertite Loose Fill Insulation

Standard Test Methods for Water Vapor Transmission of
Materials

Standard Terminology Relating to Thermal Insulation

Standard Practice for Determination of Heat Gain or Loss
and the Surface Temperatures of Insulated Pipe and
Equipment Systems by the Use of a Computer Program

Standard Specification for Prefabricated Reflective
Insulation Systems for Equipment and Pipe Operating at
Temperatures above Ambient Air

Standard Specification for Mineral-Fiber Blanket Thermal
Insulation for Light Frame Construction and
Manufactured Housing

Standard Test Method for the Thermal Performance of
Building Assemblies by Means of a Hot Box Apparatus

Standard Test Method for Determination of Installed
Thickness of Pneumatically Applied Loose-Fill Building
Insulation

Standard Test Method for Determination of Emittance of
Materials Near Room Temperature Using Portable
Emissometers

Standard Specification for Cellular Melamine Thermal
and Sound-Absorbing Insulation
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C1409

C1423

C1373

C1497

C1427

C520

C1393

C1482

C1483

C1485

C1488

Standard Guide for Measuring and Estimating Quantities
of Insulated Piping and Components

Standard Guide for Selecting Jacketing Materials for
Thermal Insulation

Standard Practice for Determination of Thermal
Resistance of Attic Insulation Systems under Simulated
Winter Conditions

Standard Specification for Cellulosic Fiber Stabilized
Thermal Insulation

Specification for Preformed Flexible Cellular Polyolefin
Thermal Insulation in Sheet and Tubular Form

Standard Test Methods for Density of Granular Loose Fill
Insulations

Standard Specification for Perpendicularly Oriented
Mineral Fiber Roll and Sheet Thermal Insulation for Pipes
and Tanks

Standard Specification for Polyamide Flexible Cellular
Thermal and Sound Absorbing Insulation

Standard Specification for Exterior Solar Radiation
Control Coatings on Buildings

Standard Test Method for Critical Radiant Flux of
Exposed Attic Floor Insulation Using an Electric Radiant
Heat Energy Source

Standard Practice for Simulated Aging of Loose-Fill
Insulation
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C1484

C1498

C1340

C1512

C1511

C1549

C653

C450

C800

C1289

C534

Standard Specification for Vacuum Insulation Panels

Standard Test Method for Hygroscopes Sorption
Isotherms of Building Materials

Standard Practice for Estimation of Heat Gain or Loss
Through Ceilings Under Attics Containing Radiant
Barriers by Use of a Computer Program

Standard Test Method for Characterizing the Effect of
Exposure to Environmental Cycling on Thermal
Performance of Insulation Products

Standard Test Method for Determining the Water
Retention (Repellency) Characteristics of Glass Fiber
Insulation (Aircraft Type)

Standard Test Method for Determination of Solar
Reflectance near Ambient Temperature Using a Portable
Solar Reflectometer

Standard Guide for Determination of the Thermal
Resistance of Low-Density Blanket-Type Mineral Fiber
Insulation

Standard Practice for Fabrication of Thermal Insulating
Fitting Covers for NPS Piping, and Vessel Lagging

Standard Specification for Glass Fiber Blanket Insulation
(Aircraft Type)

Standard Specification for Faced Rigid Cellular
Polyisocyanurate Thermal Insulation Board

Standard Specification for Preformed Flexible Elastomeric
Cellular Thermal Insulation in Sheet and Tubular Form
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C1302

C1139

C1534

C1335

C552

C390

C764

C518

C1136

C516

Standard Guide for Selection and Use of Keywords for
Thermal Insulation Test Methods and Standards

Standard Specification for Fibrous Glass Thermal
Insulation and Sound Absorbing Blanket and Board for
Military Applications

Standard Specification for Flexible Polymeric Foam Sheet
Insulation Used as a Thermal and Sound Absorbing Liner
for Duct Systems

Standard Test Method for Measuring Non-Fibrous
Content of Man-Made Rock and Slag Mineral Fiber
Insulation

Standard Specification for Cellular Glass Thermal
Insulation

Standard Practice for Sampling and Acceptance of
Thermal Insulation Lots

Standard Specification for Mineral Fiber Loose-Fill
Thermal Insulation

Standard Test Method for Steady-State Thermal
Transmission Properties by Means of the Heat Flow Meter
Apparatus

Standard Specification for Flexible, Low Permeance
Vapor Retarders for Thermal Insulation

Standard Specification fér Vermiculite Loose Fill Thermal
Insulation
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Energy Conversions and

Equivalencies

* = exact conversion.
Length units:

2 1 foot (ft) = 0.3048* meter (m) = 30.48* centimeters (cm)
& 1linch (in.) = 0.0254* m = 2.54* cm

# 1 mile (mi.) = 1609.344* m = 1.609344* kilometers (km)
# 1 km=1000* m

2 1 fathom (fath) = 6 (ft)

2 1 micron=10*cm

£ 1 furlong =220 yd

8 1inch(in.) = 0.0833 foot

8 1 foot (ft) = 12* inch

2 1 yard(yd) = 3* foot

2 1 mile(mi) = 5280*foot=1760* yard
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Area units:

g
B
2
gl
g
g

8

1 square inches(in®) = 6.452 square centimeters(cm®)
1 square foot (ft))= 144* square inches (inz)

1 square meters(m?) = 10.76 square foot (ft)

1 square miles (mi%) = 3097600*square yards

1 square yards = 9* square foot (ft?)

1 darcy = 9.8697%10™" m*

1 hectare= 10 m* = 2.47105 acre

Volume (capacity) units:

B

2
8l
g

8

3
o)

¢o gio ¢

1 barrel (bbl) = 42* U.S. gallons = 0.1589873 m’

1 U.S. gallon = 3.785412 liters = 3.785412 x 10 m’
1 cubic foot (cu ft, ft’) = 2.831685 x 10> m*

1 liter (L) = 0.001* m’

1 milliliter (mL) = 0.001* L = 1* cubic centimeter (cm®) = 1.0%
x 10° m’

1 litter(L) = 1.057 quarts (u.s.liquid)

1 pint = 0.125 gallon

1 u.s.gallon = 0.8327 imperial gallons

1 Kkilo liter = 6.2898 barrels

1 cubic inches(in3) =16.39 chbic centimeters

1 cubic foot (ft’) = 1728* cubicinches (in®)

1 u.s.gallon= 0.1337 cubic foot (ft%)

Mass or weight units:

8

g
B
2

gl

1 pound-mass (Ibm) = 0.4535924 kilogram (kg) = 453.5924
grams (g)

1 short ton (ts) =1* U.S. ton =2000* Ibm = 907.1847 kg

1 long ton (tl) = 1* U.K. ton = 2240* lbm = 1016.047 kg

1 metric ton (tm) = 1* tonne = 1000* kg = 1,000,000* grams(g)
=1* Megagram (Mg) = 2205* 1bm

1 ounce = 0.0625 (Ibm)
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Pressure units:
£ 1N =10° dyne = 0.224809 Ibf
2 1 (Ibf) = 4.4475 newton(N)
% 11bm/in’ (absolute ) (psia) = 6.895 KN/m’
# 1 1bm/in® (psia) = 0.0680 atmospheres
# 1 Ibm/in’ (psia) = 27.67 (in-water)
# 1 Ibm/in® (psia) = 51.72 (mm-mercury Hg)(torr)
% 1 1bm/in® (gauge)(psia) = 1 psia + 14.70
g1 Kg/cm2 = 735.6 (mm-mercury ) (torr)
# 1 mm Hg = 1333.22 dyne/cm’
g1 Kg/cm2 =0.9678 atomospheres
# 1 atmosphere = 101.3 KN/m*
# 1 Kg/cm® = 14.22 psia
# 1 atmosphere= 14.70 psia = 29.92 (in-mercury Hg)
# 1 bar = 100* KN/m”* = 0.9869 atmospheres
# 1 bar =1.020 Kg/cm® = 0.1 mpa
1 KN/m” = 0.1450 psia = 0.009869 atmospheres

8l
2 1 (in-water) = 0.03614 psia

Density:

# 1 1bm/ft’ =1.601846 x 107 g/cm’ = 16.01846 kg/m’

# 1 1bm/bbl =2.853010 x 10~ g/cm’ = 2.853010 kg/m®

# 11bm/U.S. gallon = 0.1198264 g/cm’ = 119.8264 kg/m’
8 1 g/em® =1000* kg/m’ = 62.42 Ibm/ft’

Viscosity:
g1 centipoises = 0.0006720 Ibm/ft.s = 0.001 * N.S/m?
2 1 1bm/ft.s = 1488 centipoises
2 1 poises = 100*centipoises = 1* gr/cm.s
# 1 N.s/m”> = 1000 centipoises
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Energy units:

1 British thermal unit (Btu) = 1055.056 joules (J) = 252.1644
cal = 778.1693 ft-1bf

1 foot-pound (ft-1bf) = 1.355818 joules (J) = 0.3240483 cal

1 calorie (cal) = 4.184* joules (J)

1 dietary (food) Calorie (Cal) = 1000* calories = 1* kilocalorie
(keal)

1 hp-hr = 2.684520 x 10° J = 0.7456999 kilowatt-hour (kW-hr)
1 kilowatt-hour (kW-hr) = 3.6* x 10° J = 3412.141 Btu =
2.655224 x 10° ft-Ibf

1 Quad = 1* quadrillion Btu = 1.0* x 10"* Btu = 1.055056
exajoule (EJ)

1 megajoule (MJ) =1.0* x 10°J

1 gigajoule (GJ) = 1.0* x 10° J = 9.478170 x 10° Btu

1 terajoule (TJ) = 1.0* x 10> J

1 petajoule (PJ) =1.0* x 10'° J

1 exajoule (EJ) = 1.0* x 10'® J = 9.478170 x 10" Btu =
0.9478170 Quad

1 Therm = 100,000* Btu = 1.055056 x 10% J

1 erg=2.39*10" cal = 1 dyne.cm =107 J

Power units:

8l
g

g

&

1 watt (W) = 1* joule/second (J/s) = 3.412141 Btu/hr

1 horsepower (hp) = 550* ft-lbf/s = 2544.433 Btu/hr =
745.6999 W

1 quadrillion Btu per year (Quad/yr) = 1.055056 x 10" MJ/yr
=1.055056 x 10° TJ/yr = 1.055056 EJ/yr

1 newton — meter (torque)= 0.737562 (1bf-ft)



144 &3yl suly Juw 9 55yl mp ol pd

Thermal Conductivity:
¥ 1 Btw/ft.hr.°F = 1.731 W/m.°K = 1.488 Kcal/m.°C.hr
2 1 W/ m.°K = 0.5778 Btu/ft.hr.°F
2 1 Kcal/m.°C.hr = 1.163 W/m.°K = 0.6720 Btu/ft.hr.°F
2 1 Btu/ft’.hr.°F = 5.678 W/m>.°K

Heat capacity:
¥ 1Btw/lbm.°F=1* cal/gr.°C = 4187 J/Kg.°K
# 1 J/Kg.°K = 0.0002388 Btu/lbm.°F
2 1 cal/gr.°C = 1* Btu/lbm.°F

Calorific value = Heating value:

S Mass basis:
# 1 Btu/llbm = 2.326 x 10° J/kg
# 1 cal/g = 4184* J/kg
£ 1 cal/lbm = 9.224141 J/kg
2 Volume basis:
# 1 Btw/U.S. gallon = 7.742119 x 107 (kW-hr)/m’ =
2.787163 x 10° J/m’
# 1 Btw/ft’ =1.034971 x 10 (kW-hr)/m’ = 3.725895 x 10*
J/m’
8 1 ft-1bf/U.S. gallon = 3.581692 x 10* J/m’
# 1 cal/em® = 4.184* x 10° J/m’?

Temperature Units:
2 1 (°K) kelvin = 1.8 (°R) Rankin
2 1 (°R) = 0.5556 (°K)
8 1 (°F) Fahrenheit = 1.8 (°C) +32
£ 1 (°K)=(°C) +273
2 1 (°R) = (°F) +459.7
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Geothermal gradient:

$ 1 °F/ft = 1.822689 °C/m
$ 1°C/m = 0.54864* °F/ft
$ 1 °F/1000 ft = 1.822689 °C/km
$ 1 °C/km = 0.54864* °F/1000 ft

Concentration (in water solution):
$l 1 parts per million (ppm) = 1* (mg/lit) (milligram per liter)
$l 1 parts per billion (ppb) = 1* (mg/lit) (microgram per liter)
$ 1 milligram per cubic meter (mg/m3) =10" (gr/cm3)
£ 1 bm/ft’ = 0.01602 gr/cm’
# 1 gr/em’® =10° (mg/m?) = 62.42 Ibm/ft’

Flow :
& 1 ft'/s = 448.9 u.s.gallons/min
& 1 f/min ( ¢fm) = 1.699 m*/hr

Approximate fuel relationships:

& 1 barrel (bbl) crude oil = 42* gallons = 5.8 x 10°Btu=6.12x10°J
2 1 standard cubic foot (std ft3) of natural gas (SCF) = 1000 Btu
$l 1 gallon gasoline = 1.24 x 10° Btu
% 10° cubic feet of natural gas = 172 barrels of crude oil
8 1 ton coal = 20-40 x 10° Btu
$) 1 1bm bituminous coal = 1.3 x 10 Btu
% 1 ton uranium-235 (*°U) = 70 x 10"* Btu
£ 1000 bbl/day of oil = 2.117 x 10'* Btu/yr
2 1 million barrels of oil per day (1 MBOPD)
= 5.8 x 10" Btu/day
= 80 million tons per year of coal
=5.8x 10’ ft’ per day of natural gas
& 1 million tonnes of coal equivalent = 29.0 PJ
¥ 1 million tonnes of oil equivalent = 41.868 PJ
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2 1 barrel condensate = 0.935 barrels of equivalent
# 1 PJ of Natural gas = 172000 barrels of oil equivalent
2 1 tonne LPG = 8.46 barrels of oil equivalent

Approximate calorific values:

# Petroleum:
= 5.8 x 10° Btu/bbl
= 1.4 x 10° Btu/U.S. gallon
=19,000 Btu/lbm (using a density of 7.4 lbm/gallon)
= 42,000 Btu/kg
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8 Coal:
= 6,000 to 15,000 Btu/lbm, depending on the rank of coal
=13,200-33,000 Btu/kg
3 Natural gas:
= 1000 Btu/ft’
= 25,000 Btu/lbm (using a density of 0.04 Ibm/ft})
= 55,000 Btu/kg
¥ Uranium-235:
=3.3x 10" Btu/lbm
=7.3 x 10"’ Btu/kg

Emission indices (Kg CO,/GJ)

® |PG 60
® Natural Gas 58
® Crude Oil 76
® Coal (electricity) 290

Multiples of Ten:
e pico(p) = 10"
nano (n)= 10°
micro (p) =10
milli (m) =107
kilo (k) = 10°
mega (M) = 10°
giga (G) =10’
tera (T) = 10"
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Fuel Heating Values:

e Solid GJ/tonne
Fuel
Black Coal Export coking 29.0
coal
Export 27.0
steaming coal
Local coal 24.0
(electricity)
Brown Coal 9.5
Coke 27.0
Wood Dry 16.2
Bagasse 9.6
Plant Biomass Cotton trash 18.0
e Gaseous MI/m®
Fuel
Natural Gas 39.0
Ethane 66.0
LPG Propane 93.3
LPG butane 124.0
Town Gas reformed gas 20.0
Gas coke oven 18.1
Gas blast furnace 4.0
. Lli:qUiId MJ/litre  Litre/Tonne GJ/tonne
ue
LPG propane 25.3 1960 49.6
LPG butane 27.7 1750 49.1
LPG mixture 25.7 1928 49.6
Gasoline aviation 33.0 1412 49.6
Gasoline automotive 34.2 1360 46.4
Kerosene power 37.5 1230 46.1
Kerosene turbine fuel 36.8 1261 46.4
Kerosene lighting 36.6 1270 46.5
Heating Oil 37.3 1238 46.2
Diesel Qil automotive 38.6 1182 45.6
Diesel Oil industrial 39.6 1135 44.9
Fuel Oil low sulphur 39.7 1110 44.1
Fuel Oil high sulphur 40.8 1050 42.9
Refinery Fuel 40.9 1050 42.9
Naphtha 31.4 1534 481
Lubricants 38.8 1120 43.4
Bitumen 44.0 981 42.7
Solvents 34.4 1229 44.0
Waxes 38.8 1180 45.8
Crude QOil 38.7 1160 44.9
Ethanol 23.4 1266 29.6
LNG -160C & 300kPa 25.0 2174 54.4
e Uranium GJ/tonne
Uranium metal (U) 560,000
Uranium oxide (U3O0s) 470,000
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WWW.energy_efficiency.gou.uk
WWW.aceee.org/consumerguide
WWW.caddet_ee.org
WWW.eren.doe.gorv
WWW.ase.org/consumer/index.htm
WWW.ensi.no/
WWW.miltonhydro.com/Enefficiency.html
WWW.energystar.gov
WWW.actionenergy.org.uk
WWW.insulation.kingspan.com/kll/products/kooltherm/pipe/index3.html
WWW.foam_insulation.co.uk
WWW.engineeringtoolbox.com/4.htm
WWW.diydata.com/project/pipe_insulation/pipe _insulation.htm
WWW.lica.acad.co.uk
WWW.Knaufinsulation.co.uk/products/gmwpipe.asp
WWW.giscocorp.homestead.com
WWW.Thermal_insulation_material. manufturers.alibaba.com
WWW.pege.org/gemini/wro_iso.htm
WWW.Thermalfoams.com/contruction/insulation/pipe_insulation.htm

WWW.dow.com/styrofoam/na/dowpipe/app/insulat.htm
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