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Luoyang Ruichang Environmental Engineering Co., Lid.

itk : ch[E (TR ) BRESTR RS EEREAT U R R eE

Address: No.8 Yanguang Roaq, Hi-tech Industry Development Zone,
Luoyang Area of China (He'nan) Pilot Free Trade Zone.

TEL : 0379-65196036/65112356

FAX : 0379-60690208

Email:sales@burnertec.com

https:/ /burnertec.com
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“mental protection technlolgy company
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To be the respecied energy saving & environ
in China
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RUICHANG

www.ruichang.com.cn
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Mational high and new technology enterprise

Core products are all kinds of environmentally friendly heater burner,
energy—efficient FCC equipment (including compeosite anti-wear ceramic nozzle
internall and complete set of equipment for SRU, waste gas, waste liquid
combustion and highly relioble flare systern, REGLASS nonmetal plate heat
exchanger

Over 50 nafional patents covering low NOx environmental protection burner,
high temperaturelcombustion air temperature over 450°C),super large CO
incinerator burner, RT anti-wear ceramic nozzle, low pressure drop energy
saving equipment, SRU burner and the flare and combustion equipments adopt
UOP Callidus’  core technology

SINOPEC procurernent e-network 1st and 2nd network member, CNPC 1st
class vendor network member, CNOOC procurement platform member

With  GB/T19001/1509001,GB/T24001/1SO14001,GB/T28001 systemn certificate
and levell, level2 pressure,vessel design and fabrication certificate and GC2

prassure piping design certificate.

B ASME U & U2 certificates

In 20N3, RC has signed strategic alliance agreement with Honeywell and its
subsidiary UOP Callidus
Honeywell UOP and RC AP joint R&D center is built in Luoyang, including multiple

heater platforms and flare testing platform

To be the respected energy saving & environ

mental protection technlolgy company in China
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Low NOx heater burner

HEAFIEENRAR, BMRiteEE R8N
RERANESRER, SEBRE, ONTS5EEE
BER (Honeywell ) REEIGFATUOPCalliduss
1E. RAERS#HER, TJEFNOHNETES R
BRI HERIR E OV RS .

With over 40 patents, our self designed low NOx burner is using
fuel staged technology and scattered combustion. meanwhile,
wie cooperated with Honeywell's subsidiary UOP Callidus, by
using their advanced technology, we can produce burners which
the MOx level is lower than state environmental protection

UQL"]L\«"S special emission irmit.
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Ultra=low NOx heater
burmer
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down fire flame
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generation burmer

High temperature hydrogen

U EIRT
SN EENERIR

Pay much more attention on environmental

S

protection during high efficient combustion

HATBETHARIREGLASSIIRAR T 38
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Plate air preheater

Feqiures

1, Excellent corrosion resistance- Except for hydrofluoric acid, completely

resistant to all other acidic corrosion.

2, Low flow resistance- Flat and smooth on fin surface with fluent flow

channel makes it low flow resistance and pressure drop

3. Hard to dust deposition, easy fo clean- Suitable spacing on fins,

smoaoth surface with high gas flow rate makes it hard to dust deposition;

and online / offline water spray cleaning is available

4, Easy installation, strong space adaptability- Independent modular

design for various types of combinations assembly, and this flexibility

makes on-sife installation volume low.

5, Long service life— Non-weld

heat exchange fins, long service life

g assembly, no stress conceniration on

REGLASS glass plate heat exchanger [patent number:
ZL201010595778.3), which is independently R&D by our
company, mainly used on air pre-heater petrochemical
industry, Compared lo conventional heat exchangers, this
product has the odvantages of corrosion-resistant, low
pressure drop, compact structure, easy installafion and

maintenance.
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6, Good sealing, less leaking- Use multiple seoling materials for WILE &

compaosite sealing, pressure differential is less than 8Kpa on two sides of

fin, ond leakage rate is less than 3%.

ESRIINSMED R
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Flarme of low NOx attached wall
staged coking bumer

Plate Heat Exchanger 2.4 million fon/ year residue
oil hydrotraating unit for Maorming Pettrachemical

(I F Sy
EERTR-IE-InE
S epllimameli)
Honeywell-UOP
Callidus—Ruichang
combustion fest center
in Luoyang

BRI SaCrDif LR
The burner CFD simulation
diagram
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Environmental protection stress is becoming increasingly serious;

the requirement to the NOx discharge from the state is gradually strict.

Oxynitride is a kind of toxic pollutants that is harmful to human health and

can destroy the atmospheric environment, it is mainly produced in burning.

e BIENOIRE IR = -
F—IROVBIENOREES RS ATIVREEIR, BEBBTE L ZN0AUPNOXFEAERESL, tFIRERRINIBK,

{EIDFAIPNOXBIHER, A =NOxHEMEIRZE30ppmaTiREss. BB TRR:

1. BMRORER, KERERIIRRSIERE DB MIGETEEARMIFIIMUE A B R 2E.

2, MNERAMSNRIGE, BEESTHNENES, RITRENSREENETSE M.

3, BRI AFETUAIM N N S I AR REETR, ARRBYREEE TNV HE

4, ERPESEEIER, FRMENBXENRE, MEIFIEENO ™%,

5, AR St tresittt, TSCIE(ERAINOXHE, BRIETEZE30ppm.

HIBINOKAYF=4E, HRAHIRE

The State Council printed and distributed  “atmospheric pollution prevention action plan™ ,

ERBREDA (RXSERGETHR) . BBEK, ER
T EERS SR ARSI 2017 F R T RE30% .

BNy (GHGE T ACSRMARERE) 20130AE
DBENFEEWASSSRYSAANIRE " TZNRFES
L EIHEREERR100mg/NM3 (F824F-50ppm) " &

BN EGHEASEDRATEUAE (EPRGE
BRAME) REMRRBONOXHBRENARAKRTF

100mg/Nm3 (4824 F50ppm ) .

according to the requirement, the main atmospheric pollutant discharge intensity of key
industries should reduce more than 30% by the end of 2017.
of 2013

Planning to issue “petroleum refining industry pollution discharge standard”™

edition, it stipulates the special emission limits * process heating furnace NOx emission index
100mg/NM ( equal to 50ppm ) of atmospheric pollution for the existing and new enterprises.

Planning to issue company standard of China National Petroleum Corporation “Tube
furnace burner technical regulations™ , the NOx emission concentrafion of gas-burning
burner should be not more than TOﬂmg!Nm3 ( equal to 50ppm ) .

Ruichang Ultralow NOx Burners® Feathers:

The new generation of ultralow NOx burners adopts, it can suppress the generation of NOx in the NOx generating source of process heating furnace NOx, also it is
the burning flame zone, greatly reduce the NOx discharge of heating furnace, RC produces burners that the NOx discharge can be lowed fo 30ppm, they have the
following features:

1. Fuel staged division fechnology, adopting two individual fuel guns and injecting the fuel into the burner separately from the inner side and outer side of the flame
channe! tile,.
2. Refractory brick adopts unigue special-shaped structure, it has advanced air distribution concept, it can make sure the high stability and high reliability of the

combustion.

G TR
TZN0NPNOXIRHIERE

NOx control methods of process heating

furnace in petroleum refining enterprises.

1. ASHEHEHEWRENTZ0RE, PREE—B
Fo00°C, HEASEAFIFRETIEE.

2, BSKiETZBEER, BRFETHES, REKRSE
EEE AR EER T

3. SEARUCRBENINOGRHIGERDG, ELERIRERS
FEEREER. MLZRYPREEE SRR MIEL
R DEE IR,

3, The fuel distribution fype and refractory brick structure forms the low—oxygen combustion technology, greatly reducing thermodynamics NOx discharge.
4, Adopting flue gases recycle technology, to reduce the temperature in flame zone, suppress the generation of thermodynamics NOx.

5. Compared with the traditional burners, this kind of burners can realize lower NOx discharge; the minimum can be lowed to 30ppm.

1, For the process heating furnace owned by majority of petroleum refining enterprises,
furnace chamber temperature generally is less than 900°C, both load and furnace
temperatures are different.

2, De-NOx process route is complex, and investment operafion cost is high, so it can only rely
on the low-NOx combustion technology to control the generation of NOx.

3. Different from the NOx control method in calalytic cracking unit, catalyfic cracking unit is

generating first, then eliminating. But the process heating fumace adopts the low NOx burner

to reduce the generation of NOx from the source. PR SBSEREA RS CFDFILLE SBIENOX — ﬁﬁ{ﬁl\iom%‘ﬁ.
Staged combustion and fume The burner CFD simulation Ultralow NOx burner flame 2B |
gas-self-flow back technology diagram The usage verification

of uliralow NOx burner
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Thecolored smoke plume often carries a large amount of superfine particulate matter,
such as salt. And have great impact on the environment if it was discharged directly
into the air, also, It is one of the main causes of smog.

Palicy: Shanghai, Zhejiang, Tianjin, Hebei and other places require coal-fired power
plants to adopt smoke temperature control and other effective measures to eliminate
the phenomenon of gypsum rain and colored smoke plume.

Feasibility: Heating air condensing wet flue gas at low temperature. By reducing the
water content in flue gas while improving the flue gas saturation, it can effectively
reduce or eliminate the production of white smoke. Meanwhile, through absorbing
materials such as sulfate and nitrate in flue gas by condensation generated of water
vapor in flue gos condensate, which can effectively reduce the emission of ultrafine

particles

Technology Introduction  ===========-=-

PFOEBERIAR

Urgency: During the industrial wet flue gas dischargedfrom the chimney into the atmosphere,
because of dbrupt femperature drop, vapor water from wet flue gas and pollutant condense
and farm fogay vapor. The color of foggy vapeor changes slightly due to the background color of
the sky and the viewing Angle. And white, grey, blue are common, we call it “Colored smoke

plume”

=1z 27 | A
Al (LI, B, Wk &, 8
e |4
EFRPOHE :
0~10KPa , 250°CLATF , S—5S
NE (SRIERTEEMSEALE )

Applicable industries:

Petroleum, Chemical Industry, Electric Power,
Coking and Boilers efc.

Application range:

0~10KPa, below 250°C, air fo air heat exchanging
environment (especially for corrosive gases

condition)

IZI‘]% « Techniques

EEREENRABATES:

() no#E: E—EENFT, EHREETR, BEFRREERE. FREEES
AEER RSP EENET.

(2) BIRSEER: E—ERFT. EHFDER, BEAREERE. KiREE
#E, THETEER.

(3) ENSEHRERE: E—EFHT, SHREER. EENRERERE. MR
BERS. THET2HER.

(4) SNSRBHIE: BICEERT, BREFIEERS.
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Jiangsu Tongda project
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For the clear water and blue sky
Excellent equipment

Effective flue gas reduction
Pollutant emissions

Heating method: Could eliminatewet smoke plume under certain conditions, however,
with the ambient temperature decrease and humidity increase, complete elimination
will getting more and more uneconemic.

Cooling & condensing: Could eliminate wet smoke plume under certain conditions, but
cannot eliminate it fotally with the ambient termperature decrease and humidity
increase.

Ajr condensing and blending: Could eliminate wet smoke plume under certain
conditions, but cannot eliminate it totally with the ambient temperature decrease and
humidity increase

Air condensing and reheating: The widest range of adaptation, and better technical

and economic performance

Tangshan Tianmao project

BRI TR
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The application of innovative technologies

effectively improve the customer value

—. (ENIEBERE I

BERAE. EFNENT-ERIMERERE, B ZNA
FEAELREEBRAPSE LS. BEE. GF
MRFES R, BREBITIL0LL EREFERRA
TRIRTISERI . MIPEC, SE, CEFEASIHNITTE
ATAT.

RTMIEEFEE RS

RT anti-wear ceramic nozzle

fE (BRI
FCC feeding nozzle

—. BAECORRIFIRIRER

R FAEAT AT RCORLRIP IR T ER D IES CORRIR
F50ppm; WPRLZHRAD, BEGEBESHRE, TUAHEIE
B, BENE, AR,

B. Large CO incinerator burner

By using our company’s innovation patent CO incinerator burner, CO emissions
of flue gas can reach fo 50ppm, meanwhile, no extra opening is needed at
hearth, the overall structure is good and compact, easy for site construction, high

stability and low cost

400e-1
180ed ]
380e-01
i LAte-al

Lae-02

Welecity Vecters Coloved By Velooity Hageitude lais) 5. 2011 |

FLUENT 0.3 (30 S heh

A. FCC ceramic nozzle and FCC feed nozzle

The independent R&D and patent product RT FCC ceramic nozzle hos been widely used
in each fype of distributor, decompression orifice plate, crifical nozzle for domestic FCC
unit reverse regeneration system. over 90% of domestic refinery clients use RT ceramic

nozzle made by our company. And this product has been recognized and recommended

by domestic famous engineering company, such as LPEC, SEl and CEl.

Low Pressure Drop
Energy-saving Equipment

(EEREREINRE . EERETEMENREE SETHERRER
TR EERE60-90%, TIAFI300PaLL T,
FREERKENE: HTUROERET EK TR ER R
50%~80%, BuNTARE300PalLT,

P s i
large hole distribution plate

[STFARTH EE RS H AR I AR

Decornpression orifice plate which equipped
with RT anfi-wear ceramic nozzle

Low pressure drop auxiliary combustion chamber: low pressure energy saving
auxiliary combustion chamber compared with old type, the pressure drop can
reduced by 60-90%, which can reoch to below 300Pa

New model water sealed tank: compared with original version, pressure drop

can reduce by 50-80%, the minimum level can reach to below 300Pa

AR E
New model low pressure drop
water sealed tank

SHGI140T0 06/ il

RN ERN

J1.4 million ton/year low pressure drop water sealed
tank site application in Jilin Petrochemical

AEAMEI0D L/ FELRRE
SN EDUE B IIAE

3 million ton/year FCC equipment auxiliary
chamber site shoot after upgrade in
Zhenhai refinery
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The sulfur recovery
and combustion
system unit

AKETRMABERANE, ERLMBOWREE (105
/LA ) MiREs S X @RS NIEEEXRCIFTMM, £
RERE TENEXRRRAKE, KETWAMRWEIE
HR2TuUER#O,

With continuously increasing on  independent research and
development, company has gained major innovafion achievements on
the key equipment, such as lorge SRU (over 100,000 fon/year) and
burners, their performance have reached the some level with foreign
products, with large amount of industrial application, it has been proved

thot these products can completely replace the imported ones

KIERSE

flare system

fithis O U 3 2 2 TP
SRU reactor

SHEMRSTE
HERNE SHIEIRIME

Comprehensive solution
Promote higher return value

i Bk
Sulfur condenser Waste heat boiler
BRIESIPRIR2S CFDIE N E

(i
e
Juma

FPREEXRENT
Velocity vector distribution
in the furnace

WIEHFRRSERTLAEESH., LI, BSESFEVESTZRBEAHNNT

HEEEONSE, REERMERERERBREVEZSETNRE, BA

afluorCallidusiBid IR SIE, ETEREHKS, EHREFRTALIDE
FNIERSE.

S EEAIECFDIRRIE SHATUENIE S5
TEGF CFD simulation diagram Totally enclosed high stack flare

ground flare

it
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e
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PAH, sS4
H:S distribution in the furnace

Flare emission system for dealing with flammable and toxic flammable gas from companies for oil refining,
petro—-chemical, ol and gas filed. It is the requirement of state ervironmental protection and also the
equipment to ensure enterprise safety operation. By building up strofegic alliance cooperation with UOP

Callidus, and achieve win-win partnership, we provide world leading fiare and flare system

TIREERNIE

dismountable flare
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Integrated process technology
of exhaust gas burning

WEREE, T, BlkT, BT, VvoC, MTOFTLESESS
8. &. 5. fksE. 2D, BE5Y. FPRE. FREFTTEES
THRRGL, MEWE=99.99%, THERE =9999% , BEFATE
BEEN. BIREZERRAGTERBILISTURERT.

Ruichang customize solufions of exhaust gas buming such as chlorine, fluorine, ammonia,
hydrogen sulfide, cyanide, polymer, NMHC, DNTs for il refining industry, chemical
industry, fine chemical industry, coal chemical industry, VOC ond MTO industry
Combustion efficiency =99,99%, destruction and removal efficiencylDRE) value=99.99%
Ruichang has the ability of development of process design package, and we have had

several combustion systems running stably in oil refining and chemical industry

MEBEREEFTHFRERAT
SRERSLERE

Processing unit of waste gas
containing fluoride

Sinochem Blue Sky Honeywell

New Materials Co., Lid

fﬂﬁ%ﬁﬂ Applications

FEgslGkFSEEESAERE

Organic waste gas processing unit
Water Department of Shanghai Jinshan
Petrochemical Plant

TR BN

Infroduction of combustion types

PLC
HhitE

SE{RAYHER
El:El E TEWE’J%{%TT\/E

Lower emission
Satisfy the rising environmental
protection standards

BSBRRARAORRE

Systern of exhaust gas burning and waste gas recovery

PLC
el

ESRREIRSAEIRIARS ESERRESREREHRS
System of exhaust gas bumning and fuel Systern of exhaust gas burning and fuel
gas' s absorption and purification gas’ s absorption and purification
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Circulating fluidized bed (CFB) Semidry Flue Gas Desulfurization Technology (SFGDT) is mainly used in these areas, such as tail gas unit acid gos freatment of SRU,

fuel gas treatment of FCC unit and fuel gas containing acid mist treatment of sulfuric acid unit.

The system operales above the dew point temperature, so there” s without anticorrosion; No waste water produced and dry state by—products are easy to treat;

Low cosl, short process, less land occupation; Less rolling equipments, smaller maintenance; Full automatic confrol, safe and reliable operation, and high

B GO CalOH) #3 (300~4008) Absorbent: power of CalOH,, 300~400 mesh
RS EHRER Reacfion fower: CFB

RRIFRE: BEEIERERRTHEZ S EER

N recyclad
ANOSO.=E: 200~20000mg/Nm?; IH=SE: 2000~1005Nm>*/h;

Inlet content of SO 2 : 200~20000mg/Nm?;  flue gas exhaustion:
PEBEERAE: SO2: <100mg/Nm?, #34 <20 mg/Nm? woohsi iR ik
($FERI R ELEESO, < 50mg/Nm”) Performance Guarantes: 50s: < 100mg/Nm?, dust < 20 mg/Nm3

( for special areq, SO < 50"1_[}.'"[\]"13)

FTFZERSHTRA

Semidry Flue Gas Desulfurization
Technology

Reaction theory: Spray humidification activates the desulfurizer and makes it

g%iﬁﬁ System flowchart

® RUHINEREERE
® BEIRRILERRE

® HEFRLBRS

® RUGFIEERAL

® TEKRE

® BER%

® BREEERE

BIFFTRI:
5 [T BEIRRHE
Innovative technology leads

energy saving and emission
reduction

@ Absorbent bin and delivery System

Circulating fluidized bed reaction tower

Bag precipitator system

Process water system

@

L]

@ Absorbent recirculation system
@

@ Fuel gas system

2]

Desulfurized fly ash delivery System




1ERF AFIUOP Callidustt IﬁEﬁﬂ%H*m
The Strategic Alliance has formed between Ruichang and Honeyweﬂ fogether
with its subsidiary, UOP in January 2013.

FEEFHR-UOP Callidus -2 HSTAT ZFRH DI

The asio-pacific R&D and testing center of Honeywell UOP Callidus and RCPC union

UOPZNEI5HIAR + InSelHT =
RESHEF R K1 HERIRR R 5 5

UOP Callidus technology + Ruichang innovation =
Solutions to improve energy efficiency and
significantlyreduce waste and emissions.

Certificate of Autharization
BHEH

Dear Valusdl Custumers,
BRI,

Bffective from Jamery 15, 2013, Callides Techmologies 1.1.C. asd Luoyasg Ruichang
Peh emical Equipment o, L3, have estered inio & straiegic alliance i serve our cusiomess
in mainland China. Subject 1o the lerms and condions of this stralegic alliwce, Ruichang is
aul d o markel, sell, manufactore and service liceassd UDP Calidus combustion
squipment inchding Process butsess, Flare spstems, md Thermal Ouidizers s listed in sppends
altsched hensio.

200348 171 15 HEA R, Callids Techaologies LL.CH,

A CCRE" )T R LR F o A

FEMEN, ROEREHSE . 0. A HRETEH O

R DA, kiSRRI, MBHERRE ) AHAEERS.

HE
Callidus Techsnlogies LLC.

L
Doy Bishop

UOP Callidus#ZiViEsR
UOP Callidus Certificate of
Authorization”

BEMR (Honeywell ) BREIZISFATIUOP CallidusTliRE 61
B3R, (BEU5 QIR IE A R T e e R A RS R FE 0%
IPERERE, WIE, AP RTERERDTERS. PEIE
HIRERARAOOEE, EHURERSRE TR sERN
R, FHEREVRDEMFES AR AR DA™ SR E.

The UOP and Ruichang strategic allionce brings UOP Callidus®™  industry
leading technology to Ruichang’ sportfolio, allowing them to serve the Chinese

and

refining and petrochemical industries with process heater bumers, flares,
thermal oxidizers utilizing the world” s best combustion technology. As China
fransifions towards sustainability practices, this allionce will help industrial
customers improve energyefficiency and significantly reduce waoste and

emissions fo meet increasingly stringent standards.

ETRATREII ALLEAMI: AGEERMENT
ARERHE

..... LT iy 43 .Lruum.w.. o

Pty B: Lusyarg Rubehung Petmchenuical Eprasad o, Lol
B BMAEFALTRE ALY

ERFHR(Honeywel) SinE G LEMEELER MY

The Strategic Alliance Agreement between Honeywell and Ruichang

M) AR FESMN—. —RNERR
O0EC siNOPEC procurement e-network 1st and 2nd network member
.

N G
w CNPC 1st class vendor network member

ooc PEISHEDESREFERRRA
\_/\ CNOOC procurement platform member
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