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Hi-Low bed ICFB

BEST SELECTION FOR BIOM-
ASS AND LOW CALORIE COAL

Merits of High-low Internal Cir-
culating Fluidized Bed (ICFB):
Burning biomasswith ICFB hasthe following
keyadvantages:

1.Byusingtheheating surface of dense zone,
itiseasytocontrol the temperature of dense
zone in a range of 700-800 oC which will
resolve the coking problem of the bed fuel.
2.Controlling the furnace temperature ina
range of 750-800 oC by adopting large
furnace section, much biggerthanthe normal
CFBC.

3.Large furnace section, low gas velocity
will resultless consumption of bed materials.
For normal 75t/h CFB, the amount of bed
material sand should be compensated about
2tonperhour, while ICFB fluidized bed only
needs about 30kg per hour.(Silicasand)
4.The pressure head of air blower is lower
thannormal CFB, soits power consumption
ismuchless. The separatorwill beinstalledin
the system, however, with this low factor
circulating, the separator resistance is far
belowthannormal CFB. Thiswill reducethe
resistanceof boiler proper and reduce the
power consumption of IDF.

5.ICFB will have less ash built up in the
furnace whichwill lower the corrosionfactor
whichmeanslonger lifespanofboilerandless
maintenance workmanship.
6.Airissupplied ICFB withgrade controller.
Thiswill control the discharge of NOx.

Various type of Biomass Boiler
kind of combustion:

1.Stationary Fixed Grate
2.Water-cooled vibrating Grate
3.Combined Chaingrate

Fluidized bed:

1.BubblingFluidized bed (BFB)
2.Normal Fluidized bed (CFB)
3.High-lowinternal circulating fluidized
bed (ICFB)

Watercooled Vibrating Grate System
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Combined Chain Grate System

Adopting the technology of ICFB.
Its main point is to change the single
fluidized bed of normal FBC by using
multi-layer bedand the so called differ-
ential velocity fluidized bedstructurewith
differentfluidizedair velocity. Compar-
ingwith FBC boiler of single fluidized
bed, ithas characteristicsas follows:
1.Fuels can be separated by different
grainsizes, the coarse particlesare con-
centrated onthe lower layer of mainbed,
and fine particles are on upper layer of
auxiliary bed. Since the separated aver-
agegrainsize of fuelsonauxiliary bed is
smallerthanthemainbed, the fluidizedair
velocity of auxiliary bed is 1-1.5twice
lowerthanmainbed's. Fine fuelsand low
fluidizedairvelocity cansignificantly re-
duce the wear of heating surface of sub-
merged pipe (the pipe lifespan can in-
crease to 30,000 hours fromthe general
5,000 hours), which solvesthe problem
of safereliability of CFB boiler.
2.Internal circulation of fuelsthat formed
bydifferentfluidizedairvelocity between
highand low bed which strengthens the
horizontalintense mix ofthe fuelsextends
thestayingtime offuelsanddesulfurizing
agentinthe bedthisenhancesthe com-
bustionefficiency and desulfurizing rate
of boiler. Thistechnology isespecially
suitablefor burning mixed fuel.

3.ICFB boilerwill have better load regu-
lating performance withmulti-layer bed
structure. Particularly, ithas improved
the phenomenon of coking and lowers
the surplus in the flow gas. With this
technology, the boiler canalso operate
economicallyand reliably under load of
about 30%

4.Sincefuelsare mainly fed tothe main
bedandtheairvolumeisblownintothe
mainandauxiliary bed respectively, the
formed NOX s highly reduced.
5.Withthefunction of differentair veloc-
ity for main and auxiliary bed, we can
realizeakind of convenientcombustion
withmixing coal and biomasswhichare
differentindensity. ICFBboilercanburn
fuelinthe mainandauxiliary bed respec-
tivelywhichisdifferentfromnormal CFB
boiler.

Statlonary lee:d G rate System

Four Important Elements
that Affect Deposit

K (Na)

Oxide, chlorideandsulfateare
formedbythevaporizationand
decomposition of potassium
(K). Allthese compoundshave
lowfusionpoints. Whenthe K
and itscompound congealed
ontheflyingash particles, the
surface of flying ash particle
willcontains K. Thus, the par-
ticleswillbestickierand have
lowfusionpoint.

Cl

Clhasakind of transmission
function during the biomass
combustion. Thiswill helpthe
alkali metal elementsmoveto
the particle surface from the
inner part of fuel particle to
have chemical reaction with
other substances. Atthe same
time, itwill facilitate the vapor-
izationofalkalimetal elements.

After vaporization, S has
chemical reactionwithalkali
metal of gaseous phase and
generatesalkalimetal sulphide.
Moreover, they congeal with
eachotherontheash particles
or deposit of water wall to
formawhite thin layer for fa-
cilitatingthe gatheringandbond
of deposit.

Ca

WhenbiomassisrichinK,Ca
and S, the soot deposit and
slag-bonding will be serious.
Theclinkeringinfluidized bed
mainly occurs during the sul-
phating process of CaO and
amongtheparticlesof CaSO4.
Fusion phase appears obvi-
ouslyamongtheclinkeringpar-
ticles. CaSO4 isregarded as
bindingagentofash particles
onthe surface of superheater
tube, which can make the soot
depositandslag-bondingmore
serious.

-

Circulating Fluidized Bed
(CFB)

Characteristics of biomass fuel

Physicaland Chemical characteristics of Biomass:
1.Lowashcontent.

The ash content of wooden raw materials is extremely
low, whichisonly 1-3%. Whilethestrawis higher, which
is 5-10%.

2.Looseness of texture, low density.

The nature bulk density of biomass fuel is generally
around 50-200kg/m3.

3.Alkalis metal content, such as K and Na is high.
Meanwhile, itcontents certainamountof Cl-. Therefore,
theashmelting pointislowand itis corrosive.

Maize | Wheat | Cotton |Branches of fruittree

K(%)
Na(%)

13.88 | 25.25 |31.78 |13.23
23 235 |578 (101

4.Low Sulfur content, generally lessthan 0.3%.
5.Highvolatile. VVolatile of dry ash-free basisis gener-
ally more than 60%.

Merits of ICFB in terms of biomass fuels:
ICFB canresolve theexisting problem of biomass fuels
combustion. The following table isacomparison for the
type and performance between ICFB and CFB:

No. Grate Furnace B aB
Simple Treatment (Hard | Pre-crushing is ired | Pre-crushing is required|
1| Fuel Pretreatment mp e <100)( P q’&mfm ¢ q&m';q‘
2 Yellow Straw Suitable Suitable Unsitable
3 | Fuel with high moisture Unsuitable Stitable Suitable
4 | Boiler electricity rate Low Low Hgh
Continuous and stable
s operating time Long Log Short
6 Regulating Load Common 30-110% 30-110%
7 Investrment Hgh Low Quite high
8 Cost of overhaul Hgh Low Hgh
9 Emission of Nos Hgh Low Low

Principle of Hi-Low differential pressure bed system
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COAL-FIRED BOILER

Fluidized Bed Combustion (FBC)
technology has seen rapid expan-
sion in the last 10 years and now
represents a significant sector of
the market for coal fired boilers.
Reasons for this success include
lowacidgasemissionsandgreatly
enhancedfuelflexibility. Principles
of Fluidized Beds are
whensolidparticles
canbe moved by
a fast stream of
air or other gas,
for example when
pressurized air or other
gasisadmitted belowacolumn of
solid particlestheparticlesare lifted
and separated by the passage of
thegasuntil, astherate of gas flow
isincreased, they behave asalig-
uid with vigorous movementand
mixing.

Compare to conventional boiler
design, FBC boiler allows fuel to
stay longer in the combustion
chamber thus providing sufficient
time to have enough contact with
air. Also, due to the in-bed turbu-
lence and the scouring action of the
bed materials on the heat transfer
surface, the fireside heat transfer
coefficient can be about 3 times

Hamada Fluidized Bed Combustion
Circulating Sand Bed

Advanced Combustion System
(Sistem Pembakaran Mutakhir)

Coal Fuel

\a

Silika Sand
circulate to
the FBC bed

Sand
Circulating

Bucket

Conyeyor
Pure silika

Discharge Valve/Screw Conveyor
for Silika sand mixed with

coarse ash &

non-combustible materials

Ing point at 850 - 950

S ]

than that of boilers using con-
ventional firing system. Itscom-
bustion efficiency is such that it
can burn virtually every last
scrap of energy in the fuel.

The very low content of un-
burned carbon in the disposed
ash further attests to its high
combustion efficiency as
high as 99%. The
temperature in the
FBC area is kept
below the ash melt-

oC. This low combus-
tion temperature
prevents
fusion
of ash
and the
formation
of clinkersin
the furnace
thereby minimiz-
ing the bad effects of

fouling and erosion of heat sur-
face. This is especially impor-
tant for fuels with very high ash
content like low-grade coal and

low ash fusion point.

Right picture
SuspensioOn Firing of
rice husk

of 10 ton capacity

Discharge of
Non-combustible
(Pelepasan benda

Sand

tak terbakar)

Top and 2nd

largest

papermill in Taiwan are us-
ing Hamada FBC Coal Boiler

TAIPELI: Taiwan hasalmost 36 Boi

ler Manufacturing comapnies

locally. Butnoone until now manufactures fluidized bed boiler. Due
tothe Taiwangovernmentstrictcontrol onenvironmentwhichsetthe

limitof NOxas lowasJapan level,ch

aingrate boiler can not meetthe

requirementany more. Thisisthe mainreason thatthe topand 2nd

largest papermill of Taiwan select

ed Hamada FBC Boiler. FBC

boiler caneasily pass the government rule on NOx because of low

combustiontemperature.

Cheng Loong PaperMill (Zhupei Factory and Tayuan Factory) and
YongFong Yi(YFY-Yangmel Factory, YFY-Chingsui factory,and
Union paper-Douryu factory) are using Hamada Boilers.

& 35 TON/HR.
pressure: 13, 16, 25, 30
cm2/kg

Compact Fluidized Bed Sy

DF MODEL For process steam below 25 bar
6, 8, 10, 12, 16, 22, 25, 30

ADVANTAGES

I Can use all kind of Caal

I Compkte Combustion

Mo moving parts insde boiler
except sllica sand

I Perfectly pollution free

[l Fohest eticency

I ully auto

30 oC - 50 oC superheater for dried
steam by option

Rice Husk Boiler

HOCHIMINCITY/VIETNAM: CaiLanOils &
Fats Industries Company Ltd of Malaysia has
several vegetableoil refineriesin Vietnam. Hamada
Boiler made itsremarkable successtoinstall firstin
the history, 100% rice husk firing boiler. Whatis

LTI b

remarkable isinthe designof combustionsystem, -

thatusesspecially designed
rice husk burner to spray
the rice husk into the fur-
nace of about 800 oC and
almost 80% of rice husk
burnsin the air in suspen-
sion, then the rest of 20%
willfall ontothe heavy duty

B

SUSPENSIONFIRING

chain stoker running slowly at hte bottom of the _- ;

furnace. Thisisavery unique system of rice husk
combustion without necessity to make briquet of
rice husk like in the picture. For Chain stoker
system if burner is not used shall have to use
briquettedrice husk. InVietnam, rice huskwill cost
about Dong 500 per KG (price delivered by boat
alongtheriverbankifyour factory hasaccesstothe
river) that is about US$0.0277 per KG($27 per
ton). But this price is a raw rice husk without
compressed or made into briquet. Ifcompressed,
costwill becomealmostdouble althoug transport
costwill be reduced.

Hamada Boiler

In Bangladesh
Energy Independence from

now and beyond

Dhaka: Hamada Boiler, which isknowntobe
the Fluidized Bed Boiler Specialist, has set
itseyes into supporting the Bangladesh inits
quest for energy independence. The opening
of its Bangladesh operation is in response to
the Bangladesh Government request, as stated
inthe Bangladesh Energy Plan2012 Update,
which called for the: development of the
country indigenous energy resources and pro-
motion of clean technologies to sustain effi-
cient energy supply and demand chains that
will eventually lead to increase self-reliance
and provide the much-needed boost to the
country's economic front. The more than
70% savings on energy/power cost from the
use of coal, as opposed to the traditional
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energy/power sources, is expected to trigger an
exodus of factories and small power plants shift-
ing to coal in notime. Such trend is predicted to
persistand stay over the long run as the price of oil
is expected to continually increase in the world
marketand as gas and power shortages, aswell, is
expected to perennially negatively impact the do-
mestic affairs.

With Hamada Boiler's state-of-the-art Coal-
Fired Fluidized Bed Boiler Technology using
locally produced high-grade coal, the Bang;adesh
Government's goal of 60 percent self-sufficiency
level in 2020 will definitely be within reach-
permanently changing the energy/power landscape
of Bangladesh from now on and beyond.
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PAPER SLUDGE/PLASTIC
WASTE FIRING CFBC BOILER

We have successfully installed boiler using paper sludge/plastic waste 500 ton a day at Tianjin City of China
in 2008. This papermill has 500 tons of waste materials from their process. 200 ton of paper sludge with
almost 74% water content, and 300 tons of waste plastic of mixture of screen reject, pulper reject and rag
rope which has a content of steel wired that must be removed first and water content is about 59%. In order
to reach required heating value and water average water content, coal of about 154 ton/day is mixed to have
the average water content of 51.36%. With this water content, heating value will become 2,113 Kcal/Kg.

o

CTBE Bodir 75 TH
B TE FEEING STORACE ARER, =T
SR e e Do Tower |1

Plastic Sludge/Waste + coal firing CFBC boiler

COAL PAPER SLUDGE| PLASTIC WASTE| AVERAGE

ANALYSIS 99.97 99.8 99.75 99.82
Car (C) % 58.15 7.49 25.62 27.76
Har (H) % 3.94 1 2.28 2.28
Oar (0) % 4.87 8.89 10.52 8.69
Nar (N) % 0.71 0.35 0.6 0.55
Sar (S) % 0.64 0.18 0.15 0.27
Mar (H20) % 7.2 74 59 51.36
Aar(Ash) % 24.46 7.89 1.58 8.91
Qar,net,p [ ki/kg 20850 1170 7760 8836.25
Qar,net,p | Kcal/Kg 4988 280 1856 2113.94
23.6% 30.6% 45.8% 100%

FUEL INPUT (T/H) 154.5 200 300 654.5

SLUDGE CAKE SCREEN REJECT PULPER REJECT RAG ROPE

RDF / RPF

Hamada Boiler eyes on Biomass fuel
Boiler in 2012 . (4=

BANGKOK: Intheyear 2012, Hamada Boiler will continue
itsreseaarch into more widely for various biomass Fuels.
Water-cooled Vibrating grate which has successful record in
burning rice straw inthe northern partof Chinais one of the
greatachievementsince 2005. New technology of High-
Low differential pressure bed Fluidized Bed (ICFB) will
solvealotofproblemsof Biomass fuel'slowmeltingash point
as explained in the front page of this news paper. Large
furnace with low velocity flue gas speed and low furnace
temperature are the kep point for the solution for manay
probledmatic biomass fuels. InHonduras, Central America,
we have inistalled 35 ton capacity Biomass Boiler burning
Arundo Donax fiberous fuel whichash meltiing pointisas low
as 800-900 oC. In Cen-
tral American counbtries,
demand of Biomass fuel
boilersishighandHamada
Boilerwill expanditsac-
tivity togetherwithitssole
agent, G.A.EXPERTISE
of Miami, USA, who is |1
representing Hamadain
thewhole Central Ameri-
cancouintries.

speciallydesigné'd FBC combuster for
Various Biomass Fuels

e S ! T Blectrostatic Pred pitaier (EP] Paper Sludge Analysis
= Lo =T ) f""_ ITEM UNIT _|BEFORE DRYAFTER DRY
e 5 o == Weight _ [ton/day] 205 84
ol i ; gt i [ Moisture _[% (wh)| 65 15
ol o - 4 e i FRTTE Dried conter|ton/day|  71.75 714
f 2= S A Ash % )| 1500 3567
A 7 1 7 | Combustiblef % (wt)| 2087 49.33
| B 1 | iy c %w)| 84 10.86
/{ B I | § - BN H %) 129 3.05
et B i 1 Fal |1} 2 — N % (W) 046 1.09
» = % (W) 107 25.29
s % w| 0.022 0.05
i % (wh| 0.003 0.01
HHV/Dry [Kealkg| 2294 2294
LHV/Dry [Kealkkg| 2101 2101
H.H.V/Wet [Keal/kg] 825 1950 ;
Lol — I500 T per day waste firing capac-

ity/ 75 ton CFBC 39 bar 450 oC
15 MW turbine power plant x 2
Tianjin, near Beijin China

China do not have the restriction
of transport of plastic waste and

This paper factory produces paper
sludge of almost 200 ton/day with
65-74 % water content and directly
used to the boiler without drying but
with coal mixture. If this sludge will .
be dried, coal consumption will be this plant uses raw and wet
reduced accordingly. plastice waste as fuel.

Plastic waste analysis (dried to 109 moisture condition

Pulper .

ITEM UNIT Reject sreen reject|Rage Rope| Total
Weight ton/day| 13.3 47.2 18.3 78.8
Moisture  [% (wet 10 10 10 10

Ash % (wet] 36.47 2.57 3.22 8.45
Combustibld% (wet] 53.53 87.43 86.78 | 81.55
C % (wet] 27.68 60.6 39.08 | 50.03
H % (wet] 4.57 5.96 11.23 6.95
N % (wet 0.5 0.28 0.52 0.37
o) % (wet)] 19.44 18.94 34.54 | 22.65
S % (wet] 0.27 0.28 0.29 0.28
Cl % (wet] 1.08 1.37 1.13 1.26
H.H.V/Dry [Kcal/kg| 3886 6286 6818 6004
L.H.V/Dry [Kcal/kg| 3613 5930 6148 5589
H.H.V/Wet [Kcal/kg| 3497 5657 6136 5404
L.H.V/Wet [Kcal/kg| 3192 5278 5473 4971

This chart is the data of daily disposal of plastic waste from the waste
paper processing for carton box paper of one of the biggest factory in
Taiwan,. There are 3 kinds of wastenamely "pulper reject” "screen re-
ject" and Rage rope". Rage rope contains steel wires which must be
removed by magnetic steel separator. In Taiwan, government restrict
the transport of this kind of plastic waste if it is considered as industrial
waste. Therefore, this must be processed first to become RPF. Then
transporting it will be allowed as fuel. (Same law applies in Japan)

The Latest Heat Pipe Technology

THERMAL VACUUM
TUBE WASTE HEAT

Low Temperature Waste heat Recovery Boiler

This technology is really a revolu-
tionary for the low temperature flue
gas of 300-500 oC. Before, waste
heat recovery boiler uses ordinary
boiler tube and low temperature flue
gas passes through the boiler, thus
needing huge area of heating sur-
face for the low temperature gas and
causing a serious problem of carbon
accumulation inside the boiler that
will automatically increase the air re-
sistance which might cause damage
to the diesel generator engine. Now,
with this new technology, flue gas
of low temperature do not go into
the boiler, instead, gas will get in
touch with only completely sealed
straight tubes (finned) with total
vacuum inside and filled with spe-
cial chemical. Under the vacuum
condition, water (H20) will evapo-
rate at much lower temperature than
the evaporation temperature of 100
oC below atmospheric pressure of
1 kg./cm2 (absolute pressure)

Steam

1BD~ 00°C
3804 : 'C M

Heat Pipe
‘Waste Heat Recovery boiler

Application of Heat Plpe Technology for waste heat recovery

g of Diesel Powered Generators.
PT. ASAHI CHEMICAL
Indonesia
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75 ton 60 bar 450 0C A& N KR AT BASER
HIGH PRESSURE CFBC FOR  (AKPC) OF BANGKOK

INSTALL 9MW COAL
INPD(gE:Ii\{(EAYRSYEHEQIS\TIO-NrX Z?N?S, !SIM_W%ZEDNDENSING TURBINE F I R E D P OWE R P LAN T

Most effective and ultimate saving project by Back Pres-
sured Turbine of 9 MW with 75 ton/H process steam _

1 BANGKOK; 6 years ago AKPC
started to use Hamada FBC coal
boiler for theor process steam re-
. quirements and in 2011, signed a
J& contract with Hamada for building a
P co-generation coal power plant with
75 ton/H CFBC high opressure boiler
§ of 9.8 MPa pressure with 540 oC
suoperheated steam with 100% back
pressure turbine of 9 MW. Back
pressure steam of 10 bar will be
fuolly utilized for the process of their
papermill.
HAMADA CFBC BOILER OF 75 TON Membrane wall design, which permits standard insulationand This is the sample of the most ulti-
lagging greatly reducing radiation losses as compared to the conventional tube arrangement with thick mate saving way of steam and power
refractory genetation by coal. Among many
LOW PRESSURE/ BI-DRUM CFBC BOILER factories not many company can
CO-GENERATION PROJECT: y s
Utmost saving can be obtained
whenyou generate electricity by
high pressure steam and use ex-
traction steam or exhaust steam for
your processing need.

For lower pressure requirement below 25 bar, Bi-Drum designwill - adopt this similar style because they
be used instead of single drum. Hamada Boiler expandeditsrange May not have this much of huge
of producttothe lower pressure CFBC with this designto answer to
the need of below 35 ton capacity.

steam requirement of low pressure
steam withy the balanced and stable
load of electric power.

." Dole Philippines goes to
. Biomass Multi-Fuel
___ Boiler for General Santos
-~ Plant

GENERAL SANTOS; Pilippines
One of the biggest Pineapple plan-
tation and cannery DOLE PHILIP-
PINES has started Biomsdd project
- for their process steam requirement "=
by using Hamada Biomass Boiler of
rice husk / cocoshell multi fuel
system. It consist of two units of 18
ton capacity equipped with the spe-
cially designed rice husk burner with
| the tavelling grate for cocoshell fir-
ing. Installation work will start in
April asnd will be completed by Au-
gust this year. I

Ginebra San Migél
Bacolod Distillery uses
coal fired FBC boiler

Bacolod, Philippines: San Miguel Corp., Southeast Asia's largest food
Steam cooled cyclone (above 100 T/H capacity)@nddrinkgroup, isdiversifying furtherinthe utility sector.Firsttrial was

I

Lﬂ% pressure Circulating Fluidized Bed (CEB)
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Power Plant use Automatic ASH BIN pneumatic
pump to collect ash to the fluidizing Ash silo for
automatic discharge to the truck.(Totally closed
system)
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CIRCULATING FLUIDIZED BED (CFBC) 75 TON/H
60 BAR 450 oC for POWER PLANT SPECIFICATION

donewith itsgroup, Bacolod DBI(DistilleriaBago Inc.)with 16 ton/H
Hamada Fluidized bed Boiler to take care of its process steam
requirement. Now that the substantial saving has been realized since
oneyear of operation, itis possible to expand to other group factories
and brewery thisyear.Ginebrais using the local coal of Semiraraand
PNOC.Philippine have several coal mining and quality of coal isvery
muchaccepted by Fluidized bed boilerand sulfur content of the coal is
comparatively low as same level of that of Indonesian coal that no

. additional DeSOx tower is required to meet the local SO2 emission
| standard.
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PLEASE VISIT OUR WEB SITE: http://www.hamadaboiler.com
FOR MORE DETAIL INFORMAITON, EMAIL TO OUR

OFFICE: sales@hamadaboiler.com

Or send your question directly to our Chairman and CEO

Mr. Kazuhiro Hamada (+63 9209828303 roaming)

email: hamadalo8@gmail.com

' Skype Name: hamadalo88

China Main Office

HAMADA BOILRER (CHINA) CO., LIMITED.
Huarong Building 1705, 3880 Jiangnan Road, Hangzhou City
Zhejiang Province, PR China

Tel. (+86 571) 8765-5979 ; 8765-5989 ; 8765-5929
;8765-5939 Fax. (+86 571) 8765-5969




