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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
(ISO member bodies). The work of preparing International Standards is normally carried out throug
technical committees. Each member body interested in a subject for which a technigal committee has been
established has the right to be repr esented on that committee. International organizat
non- governmental in Ilalson with ISO also take part in the work. ISO

rights. ISO shall not be held responsible for identifying any or all<such’patent|righ

ISO 13579-4 was prepared by Technical Committee |SO/TFC-244; Industrial fuphaces and associated thermal

processing equipment.

gen eral title \Industrial furnaces and associated
lance and- caleulating efficiency:

ISO 13579 consists of the following parts, under
processing equipment — Method of measuring éner

— Part 1. General methodology
— Part 2: Reheating furnaces for steel
— Part 3: Batch type aluminium meltin ace

— Part 4: Furnaces with protective or reactive sphere

vi © 1SO 2010 — All rights reserved
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Introduction

All calculations within this standard are based on the location of equipment at the reference con

NOTE For equipment intended to be installed other than the sealevel the impast of the elevation should be

calculated for that location.

Symbols used in this part 4 of this standa rd and all the annexes attached to this part4 of this standa rd,

together with their meaning and units, are given in Annex A.

4
X
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efficiency —

Part 4:
Furnaces with protective or reactive atmosph%

1 Scope

Industrial furnaces and associated processing equipment —
Method of measuring energy balance and calculati@y

This Part 4 of ISO 13579 specifies general methodology of measuring energ nce and calculating

efficiency of the process involving furnaces with protective or atmosphere as designed by the furnace
manufacturers. This general methodology includes:

Measurement methods,

Calculations (general calculation) and

Evaluation report.

This standard is excluding any efficiencies.re to thesprocessitself outside of the furnaces with protective
or reactive atmosphere.

2 Normative references

ISO 13579-1, Industrial
energy balance and calcu

NOTE An example of determination of the area of energ y balance measurement of furnaces with protective or
reactive atmosphere are shown in Figure 1 and Figure 2.

© 1SO 2010 — All rights reserved 1
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The following aspects shall be included in the energy balance measurement:
a) Energy input;

— "Fuel equivalent energy" as specified in 4.2.2;

— "Other energy input" as specified in 4.2.3;

b) Energy output;

— "Thermal energy output" as specified in 6.2.5;

— "Energy used in electrical auxiliary equipment” as specified in 6.2.6;

— "Energy for generation of utilities" as specified in 6.2.7;

— "Electrical generation loss" as specified in 6.2.8.

Determine energy input and energy output which goes into and
based on the measurement data.

t of the are a of energy bal ance

The total energy input into the area shall balance the total energy output fro rea.

Result of energy balance measurement is required to be'summiarized into_ energy input and energy output in
an energy balance sheet with necessary information+such as equipment’summary, measurement condition
and measurement data.

Thermal energy balance and electrical generation m reated as.subcategories. See 6.3 and 6.4.

2 © 1SO 2010 — All rights reserved
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1 Generation loss

Electrical generation Electrical heatin
g 9 4' Electrical heater (A)I
Installed electrical
[ | S
auxiliary equipment {RC fan B l |
—|Combustion blower (C)I
IMotor (Door) (D)I
—| Motor {Roller hearth drive) (E)I
Transferring fluid ICooIing water (F) I
—| Fuel i ?Sx{\
Compressed air M
Internal door {air cylinder)
Generation of T
utilities Atmbsphere g U]
nerator
Electrical auxiliary equipment Zl

Source gas of atmosphere gas ) >

Exhaust gas T
/C\ Combustion air Atmosphere gas (to zone @\ |
| g | Calorific value of source g \ |
o Fuel Sensible heat loss of \ I I

atmosphere gas

W

i!q N %

Wall loss

Heat loss of radiation from furnace opening

Heat loss from parts through furnace wall

Effective energy (products)

Jig loss

:'"'—(F) Cooling dvater

Cooling water loss

45

46
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Continuous carburizing furnace

Example of determination of the area of energy balance
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Generation loss

Electrical generation

Installed electrical

auxiliary equipment

ICombustion air fan (A)|—

Electrical auxiliary equipment —|Oi| pump (F)|—

—| Recirculation fan (B) |—
—| Elevator drive (C) |—
—|Charging and discharging (D)|—
—| Intermediate door (E) |—

—|Oi| agitator (G)|—
—|Control unit (H)|—

Transferring fluid

—|Rotary hearth drive () |—

EERRREEERD

Cooling water H
Fuel (K]

Generation of
utilities

4|Atmosphsrs gas generator (L) IZ

Exhaust gas

Combustion air

—0
—®

Lol

Process gas

B)

(L

Cooling water

ooling water 10ss

Effective energy

Heat loss from fumace
(e.g. wall loss)

- -
Sensible heat loss
of process gas
-

Control (H)
unit

of determination of the area of energy balance
Rotary hearth furnace
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5 Basic condition of measurement and calculation

5.1 State of furnace

As specified in ISO/CD 13579-1 5.1

5.2 Duration of measurement

As specified in ISO/CD 13579-1 5.2.

5.3 Unit of specific energy intensity

As specified in ISO/CD 13579-1 5.3.
5.4 Reference condition

As specified in ISO/CD 13579-1 5.4.
5.5 Unit of volume

As specified in ISO/CD 13579-1 5.5.
5.6 Fuel

As specified in ISO/CD 13579-1 5.6.

6 Type of energy used inthis. standard

6.1 General

Energy evaluated in this standard and symbols are specified in this clause.

All energy shall be expressed in kJ/t products unless otherwise specified.

NOTE The types of ene vecified in this clause are summarized in the Table 1.

6.2 Energy balance

6.2.1 Total energy-input

6.2.1.1
Total energ

As specified in 1SO/CD 13579-1 6.2.1.1.

guivalent energy

ent energy E,
in ISO/CD 13579-1 6.2.2.1.

© 1SO 2010 — All rights reserved 5
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