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NFK-HRS ™ COMBUSTION SYSTEM

(High-cycle Regenerative combustion System)

Preface

NFK-HRS combustion system achieves the outstanding fuel
saving by means of ultra high pre-heated air combustion and
high efficiency waste heat recovery. The system consists of

ceramic honeycomb for heat regenerator and CEM ™ (Cross
Exchange Mechanism) that has been invented and developed by
NFK.

NOx emissions are
drastically reduced
with use of the ultra

low NOx (ULNTM)
burner that employs

fuel staging combustion.
We have 420 patents
and patent pending

for HRS (as of 2002).

Roller Hearth Type Heat Treatment Furnace 5 t/h
Daiichi Netushori Steel Co., Ltd. Muroran, Hokkaido



Ceramics Honeycomb Regenerator
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* Epoch-making High Efficiency Energy
Conservation Technology
NFK will be able to provide the following three types of
basis systems in order to comply with various furnace
structures, temperature conditions, heating materials
and heating processes:
1. HRS DL Burner System
(Patent & Patent Pending: 85)
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2. HRS-Radiant Tube Burner System
(Patent & Patent Pending: 20)
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3. HRS U1/Ux Burner System
(Patent & Patent Pending: 3)
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B HRS DIRECT FIRING BURNER SYSTEM
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* System Advantages * Application Advantages
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*Furnace temperature is less than 1350°C without fuel nitrogen

Standard Specification of HRS-DL (Fuel: LNG, Furnace temperature: 1,300 ©)

S ltem™ & b |l Dizshil DI3 DLA pL4s | pLs | DL6 DL7 DL8 DL9
C‘(’E%;;‘y 150 340 605 1360 1815 2420 3060 3780 4570 5440
- Application

Various types reheating furnaces, heat treatment furnaces, casting and forging
furnaces, ceramics firing furnaces and ladle preheaters.



HRS combustion system basically consists of three major
hardwares such as burner, regenerator and switching device

* BURNER (Patent & Patent Pending - 19)

Advantages: 1) Protection of coking and burning damages with use of outer fuel gun.
2) NOx emissions are drastically reduced with fuel staging concept developed by NFK.
3) Stable combustion and low NOx combustion for high, medium and low temperature

furnaces.
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* CERAMIC HONEYCOMB (Patent & Patent Pending - 16)
Advantages: 1) Very large surface areas for the compact size of regenerator
2) Low flow resistance and low pressure drop due to honeycomb structures
3) No plugging in the regenerator because of straight through and reciprocal flow

(In the case of the same heat transfer areas) Comparison P Ceamic Honeycomb
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CEM™ 4-way Switching Device
(CROSS EXCHANGE MECHANISM) (CEM-80X-H)

(Patent & Patent Pending - 8)
Advantages: 1) 4-way Switching Device (CEM) is adopted.
It is far simpler and smaller than single valves.
2) Leakage is less than 5 %.
3) High temperature stands for 400°C and it is
used for rapid cooling mode of radiant tube burners.




B HRS RADIANT TUBE SYSTEM

Bumer Gun

* System Advantages

1) Tube efficiency: More than 85%

2) NOx emission: less than 120ppm
(02=11% corrected)

3) Uniform temperature distribution on tube
surface and longer tube life

4) Compact size due to built-in regenerator

5) Temperature efficiency of regenerator:
more than 90%
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: * Application
i |  Atmospheric furnace and
various types of indirect
99 140 heating furnaces
84 119
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* Advantages of Ul Burner

1) Compact package type of direct firing
burner comprised of NFK's standards
components.

2) Waste heat recovery rate=85%

3) NOx emissions=less than 15ppm
at 02=11%, Furnace temperature
1,000C

* Advantages of Ux Burner
1) The same components as U1 burner are
adopted
2) Waste heat recovery rate 85%
3) NOx emission=less than 15ppm
4) Combustion capacity=93,201,309,463 and
847kW

* Application
Heat Treatment Furnaces, Ceramics Firing
Furnaces, Steel Reheating Furnaces and
Hydrogen Reformers.

B HRS U1/Ux BURNER SYSTEM
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Il APPLICATION SOFTWARE

We are ready to supply all types of application software according to the requirements of how to treat
heating materials, such as zone control, flow control and time interval control.
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* HRS Burner Temperature Control
(Patent & Patent pending: 5)
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Nippon Furnace Co., Ltd.

1-53, Shitte 2-Chome, Tsurumi-ku, Yokohama 230-8666 Japan

Tel: +81-45-575-8027 (HRS Dept), Fax +81-45-575-8051 (HRS Dept)
http://www.furnace.co.jp

Room No. 604, Shin-Osaka Station Bldg., 3-20, Miyahara 1-Chome,
Yodogawa-ku, Osaka 532-0003

3, Honmachi Takakou 3-Chome, Toyota Aichi Prefecture 473-0911
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