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Improved Rice Parboiling System
Rice is the main staple food in Bangladesh. Almost 60-65% of the
harvested paddy is processed to finished edible rice in small and
medium size mills called Chatal. Again, most of the people here prefer
parboiled rice due to some additional benefits in it. This Parboiling is
done in Chatals using inefficient Traditional Boilers which are unsafe and
polluting as well. In Chatal parboiling, drying and milling is done in
batches.

Parboiling Process
In Chatals, first of all, paddy is
soaked into water for several
hours. It is then taken into a
cylindrical bin and parboiled
(partially boiled within its hull)
by passing steam through it for
several minutes. Normally
steam pressure of 0.5 kg/cm2
gauge is sufficient for performing parboiling process. Steam is produced
in a boiler by firing husk and/or wood dust. Steam pressure of maximum
1.0 kg/cm2gauge is sufficient for necessary transportation from boiler
to parboiling site through pipes. Parboiling time in a medium size Chatal
takes only 4-5 hours for a batch of 15-20MT. Moisture content in
parboiled paddy is up to 35%. Afterward, paddy is spread out on open
plastered floor for subsequent sun drying. On average drying time of one
batch is about 3 days which limits number of batches per year. Drying
time depends on weather condition and becomes higher during rainy and
foggy days. Dried paddy contains about 14% moisture which is suitable
for subsequent milling. 

G.L.G.L.

PARBOILING BINS

Processing of Paddy to Finished Edible Rice
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During parboiling, micro nutrients from rice bran penetrate into the
kernel making it tasteful and fortified. Moreover, characteristics and
longevity of cooked rice depend on the soaking time and degree of
parboiling process (single/double boiling etc.). 

After milling of paddy, about 68% Rice is produced. At the same time,
20% Husk and 10% Bran come out as valuable by-products. Pure Bran
is the main raw material for production of high quality edible Bran oil.
Whereas, Husk-Bran mix (product of Traditional Huller Milling) is widely
used as animal feed. Husk is a good renewable biomass energy and
used for Briquetting as fuel. It is very good for poultry bed spread as
well. As such demand and price of Husk is increasing day by day. 

GIZ-Developed 'Improved Rice Parboiling System (IRPS)'
Due to inefficient burning in Traditional Boilers, huge amount of Husk and
Mixed Bran is used up during parboiling process in Chatals. Replacement
of Traditional Boilers by GIZ- developed 'Improved Rice Parboiling
System (IRPS)' can ensure efficient use and savings of a significant
amount of Husk and Bran. Moreover, this system is safe, health hazard
free and environment friendly.

GIZ developed the system in simple design but incorporated necessary
engineering considerations and yet of low cost within the affordability
of Chatal owners. The defects of different Traditional Boilers are
effectively addressed here. Due to simple  design,  it can be fabricated
and constructed by the local trained skilled technicians and masons at
the Chatal level. 

GIZ Developed 'Improved Rice Parboiling System'

Standard Design
This improved system mainly consists of Boiler Vessel, Furnace, Flue
Duct and Chimney. Detail Design Drawings are placed in the Appendix-II
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to Appendix III. Important design features of above components are
briefly narrated below. 

Boiler Vessel Geometry
It is a semi-cylindrical shell type Vessel. It has a corrugated flat bottom
for increasing heating surface. There is provision for easy manual
cleaning of Boiler inside standing on ground level. The Boiler is fitted
with a top manhole to facilitate internal repair & maintenance. It is
equipped with Steam Pressure Gauge, Water Level Gauge and a fool
proof Dead Weight Type Safety Valve for safe and smooth operation.
Since, heat can only be applied at the vessel bottom of corrugated plate,
dry boiling can be avoided even if small residual water is left inside at
end of operation. Horizontal and vertical internal reinforcement with MS
angle are provided for structural stability and withstanding developed
internal steam pressure. These arrangements have increased the
longevity and safety of the Boiler. Upper semicircular surface along with
front and back dish ends and all steam pipes are insulated with glass
wool blankets to prevent radiation and convective losses.

Furnace Geometry
The Furnace is a brick work on which the Boiler Vessel sits. Its walls
are constructed with lime mortar binder for longer life. Front steel door
has a small aperture for insertion of muzzle of Husk Feeding Power
Blower. A two-part flash door is hinged against brick walls at Boiler
front. Insides of door panels  are fitted with flat bar grills lined up with
mud insulation. It thus prevent any radiation loss and flame flash back
to operator's body. Furnace bottom is insulated with compact sand and
brick soling which prevents heat loss down to ground. Furnace
dimension and  volume is enough for proper flame development and ash
accumulation for a full batch operation. The Furnace walls are tapered
upward to withstand vibration and allow greater volume in the ash pit.
The rectangular flue exit path is placed at top part of Furnace back end.
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This design help retain most of the ash inside the Furnace and prevents
possible fly ash and other particulate matters to pass out through
Chimney. 

Flue Duct Geometry
Flue Duct of wide cross section is constructed between the Furnace exit
and Chimney entrance. It is a simple 10" thick 5' high and 10' long two
parallel brick walls set apart 3' from  each other. Its top is covered with
3'x2'x2" small R.C.C. slabs. These slabs can easily be lifted for
adjustment of Furnace flue exit port depth, Chimney inlet port opening
and duct ash cleaning. Wide duct volume slows down the exiting Flue
Gas speed and help settle down any carried over ash at the bed bottom
and allows clean Flue Gas to pass on to the Chimney. This design, thus,
assists in maintaining a pollution and emission free environment around.
Instead of straight duct, it can be made at a 90O bend (L-shaped) so
that the layout of Furnace and Chimney is perpendicular to each other. 

Chimney Geometry
A 35' tall and 8'x8' outer base Chimney tapered upward is constructed
at the end of the Flue Duct. Inner opening at base is about 4'x4' and
that at top is 1'x1'. It can be constructed in cylindrical shape also. There
is a 2'x3' opening at 3' above the Flue Duct bed for entrance of incoming
flue gas and retaining Fly ash in the duct. Wide cross- section at base
slows down the speed of incoming Flue Gas and help settle down any
carried over ash at its base. Chimney carries away the burnt products
of combustion out of Furnace. It also creates necessary draught to draw
in fresh air for burning of new charge of fuel. 

Husk Feeding Power Blower
A power driven Husk Blower is used to do away with the tiresome and
hazardous manual fuel (husk) feeding inside Furnace. It help maintain a
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controlled air fuel ratio smoothly at pre-selected rate. The best and the
most convenient Husk Blower is manufactured by M/s Barik Engineering
at BISCIC, Naogaon. Besides combustion control, it can separate out
whole paddy or rice, if any, from the Husk before feeding it in to the
furnace. Thus a considerable amount of edible rice can be saved from
wasteful burning.

Due to above features in IRPS, the overall Husk consumption for paddy
parboiling comes down to about half the quantity required in case of the
Traditional Boilers. 

Progressive Fabrication, Construction, Installation and Commissioning of
an IRPS

Fabrication, construction, installation and commissioning cost of a new
unit of IRPS is about Tk. 4,50,000/- if the work is done by local level
skilled welders, masons and laborers. Detail budget break-up is placed
in Appendix-I. Key features of progressive  fabrication, construction etc.
of different major components are briefly narrated below. 

a) Boiler vessel Fabrication

It is fabricated by welding together MS sheets (8'x4'x4mm) and MS
angles (2"x2") which are locally available everywhere. Bottom plate is
bend into corrugated form for structural strength and increasing the
heating surface area for high steam generation rate. This bending is to
be done in power bending machine for accurate profile. This bending
machine is available at all steel sheet markets in big cities. The top
semi-circular part is also made of MS sheet rolled into semi-circular
form and welded on the corrugated bottom as canopy. A rectangular
drain box is fabricated and fitted at the Boiler front as per drawing. Dish
end plates, manhole cover & front cleaning box cover plates are made
of 8 mm thick MS plates. Internal horizontal reinforcement is given by
welding 2"x2" MS angles cross-wise firmly on crests of corrugated
bottom plate and side plates of canopy. Internal vertical reinforcement
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is made by welding 1.5"x1.5" Ms angles or 1" pipes as tie between Top
sheets and bottom horizontal angles. All above weldings are to be of
continuous run type. Later, a flat bar grill is spot welded on the vessel
outer surface for placement of glass wool insulation blankets on it.
Detail drawings are placed at Appendix-II.  

b) Construction of Furnace, Flue Duct and Chimney

The civil works are mainly masonry works with brick, lime and mortar.
C.C. and R.C.C. reinforcements are provided at places for structural
stability. Detail design is placed at Appendix-III. Sequential construction
steps are narrated in brief as below:-

 Layouts are marked on the ground for the footings of Furnace,
Chimney and Flue Duct. Earth is excavated from furnace and
chimney footings for foundations.

 Lime-mortar masonry works has been followed for furnace, Flue
Duct and chimney construction. Outside walls are finished with
cement plaster.

 Furnace walls are subjected to constant vibration during steam
production. As such, these walls are constructed on RCC slab
foundation as detailed in Drawings. Furnace front door panels
made of MS angles and sheets are hinged at furnace front end.
There is a small rectangular vertical slit in the door panels for
insertion and positioning of blower muzzle. MS flat bar grills are
spot welded at inner side of door panels and insulated with mud
for protection from high temperature exposure from furnace and
prevent the radiation losses

 Flue Duct is placed between furnace and chimney for settling
down of any carried over ash and other solid particles. There is
no much load and vibration on duct walls. As such it does not
require any deep and heavy foundation.
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 Chimney is tall enough and as such it also needs a RCC
foundation for structural stability. Furnace, flue duct and
chimney inner side is constantly exposed to high temperature. As
such for longevity, all these brick works are done with lime-
mortar binder instead of cement-sand construction. However, for
the sake of cost control, the chimney and flue duct can be
constructed with good quality sticky mud instead.

 Finally a truss shed on RCC pillars is erected over the boiler to
protect from weather condition. Medium high brick walls are
constructed at the front and sides of the Boiler shed. These walls
prevent high outside wind as shield for flame stability. It also
provides temporary storage for husk before filling in the blower
hopper. The front wall is to be of only 5' high so that the long
handle of shovel can pass over it during ash removal out of
Furnace.

c) Installation of Boiler Vessel on Furnace and Fitting of Accessories

The Boiler fabricated at workshop as above is lifted with chain pulley
block carefully on truck/van so that it does not get twisted or deformed
and transported to furnace site. Similarly, it is lifted and placed on
Furnace walls keeping the extended portion of the front cleaning box
protruding outward and the Boiler vessel aligns with the furnace length
end to end.

at this stage, boiler vessel is fitted with proper safety instruments like
steam pressure gauge, water level gauge, a dead weight type safety
valve etc. A 1'x1" MS pipe is welded on boiler top surface in perfectly
vertical alignment. The safety valve sits on this pipe with rubber gasket
having its 0.75" pipe shaft entering inside. Steam and water valves and
pipes are also fitted. The detail design of safety valve for fabrication at
workshop has been shown in appendix-II.  Total dead weight is about 10
kg for keeping a boiler safety pressure limit at 1psig. 
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Later on, boiler outer shell, front and back dish ends along with all
steam pipes are insulated with 1" thick glass wool blanket. Finally, the
boiler body is covered up with 18 gauge GI sheets and riveted with the
fastened grill. Design details are shown in the standard design
documents. 

d) Positioning of Husk Feeding Power Blower

The Husk Feeding Power Blower is to be positioned in front of the Boiler
door having its muzzle inserted through the door slit. Blower muzzle
should be positioned in such an angle that the blown out husk finds a
projectile path and comes down in the mid furnace region. The boiler is
now ready for startup and commissioning.

Start Up and Commissioning of the Whole System
All civil works are to be completed, cured and dried up properly. Later,
following steps are taken for its successful commissioning.

a) The boiler vessel is washed thoroughly with water to clean out
any dirt inside. The vessel should be filled with water up to 2/3
part observing the water level gauge and watched for some time
for any possible leakage. If any leak is found, that area should
be re-welded and mended. Water inlet and steam outlet valves
are kept closed. The upper 1/3 part is kept vacant for steam
accumulation. If vacant space is very small, then there is chance
for wet steam to pass on to parboiling bin which may cause
delay in processing.

b) Initially the furnace bed is partially filled up with some ash.
Keeping one door panel open, some unused gunny bags soaked
with kerosene oil, paddy straw etc. are hung inside the furnace
with long sticks, ignited and maneuvered manually to sustain the
flame. Time to time some bran, husk and other combustibles are
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added slowly to heat up and dry the Furnace walls and bed. Husk
feeding power blower is started. A very slow feeding rate is
maintained at the beginning to gradually sustain the flame.
Startup of a cold furnace takes much time and huge fuel is to
be spent. When the flame is established, husk feeding rate is
gradually increased by increasing the air flow rate and widening
the husk discharge port in the blower. A well dried and hot
furnace can start up within half an hour. When steam pressure
increases gradually, it is to be carefully watched for any leakage
in the instrumentation or other areas which needs to be
corrected. 

c) Finally when flame stabilizes, the furnace doors are kept
completely closed. Husk and air feeding rate is to be adjusted
so that no flame flash back takes place. Simultaneously, the
Flue gas exit port effective depths at both Furnace and Chimney
ends are to be adjusted by placing or removing loose bricks on
the ports so that no black smoke is seen exiting the chimney.
When steam pressure rises to about 0.5kg/cm2 or more,
parboiling can be started. Now on, the operator is to fill only the
hopper with husk time to time till the whole parboiling process
ends. 

d) The operator needs to keep eye on the steam pressure gauge
(meter) so that it does not rise beyond the safety limit
(1.0kg/cm2). Otherwise, the husk feeding rate is to be reduced/
stopped. However, if the steam pressure goes up beyond the set
limit, the safety valve will open up automatically, release some
steam with whistling sound and bring down the pressure within
safe limit. Thus this system becomes safe and foolproof.

e) Similarly, the operator must watch the water level constantly, so
that it does not get empty completely during boiler running to
avoid possible dry boiling which may lead to explosion.   
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f) The flue gas port openings is to be at a height from the duct
bottom. This help arrest any carried over ash from furnace in to
the duct and allow a clear Flue to exit through the chimney.

g) At the end of operation, the husk blower is stopped and taken
away. Furnace doors are kept open for cooling down. Later, ash
is taken out with a long handled shovel and dumped into a deep
ditch. Water is sprinkled on hot ashes to avoid the risk of any
fire hazard. 

Bill of Material and Budget for Fabrication, Civil

Constructions, Installation and Commissioning of a New

IRPS 
At present market price, the standard fabrication, construction,
installation and commissioning cost of a new unit of IRPS suitable for a
medium size Chatal (15-20 MT/batch capacity) is about Tk. 4,50,000/- if
the whole work is done by local level skilled welders, masons and
laborers. The detail budget break-up is placed in Appendix-I.
Component-wise summarized budget break up is as follows:-

a) Fabrication of Boiler Vessel with all its instrumentation and
accessories

Tk. 1,45,000/-

Head of Expenditures Budgets

b) Constructions of all civil works like Furnace, Flue Gas Duct and
Chimney

Tk. 2,20,000/-.

d) Installation and commissioning Tk. 10,000/-

c) Procurement of Husk Feeding Power Blower  including transportation
cost manufactured by M/s Barik Engg., BSCIC, Naogaon

Tk. 30,000/-

e) Construction of Boiler House shed with RCC pillars, angle trusses and
covered with 18 gauge G.I. Sheets

Tk. 45,000/-

Total Tk. 4,50,000/-
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Important Tips for IRPS Operators
Here are some important tips for IRPS operator for proper operation,
protection from health hazard & environment pollution and for achieving
fuel savings.

a) First of all check that the pressure gauge, water level indicator
are in position and not damaged. Lift up the safety valve top
dead weight, clean shaft pipe and check that the rubber gasket
is in proper position and not damaged. Otherwise, change the
gasket with a new one and put back the weight again on its seat. 

b) Check that the ash in the furnace bed has been properly removed
and the mud lining insulation inside the furnace door panels are
not fallen out. If required, repair the damaged part with new
lining. This protects the operator from exposure to heat radiation
as well as saves energy.

c) Check that the dimension of the Furnace flue gas exit port and
the chimney flue gas entry port are at proper size and position.
This helps to retain the fire flame inside the furnace and allows
clean flue to pass out to chimney.

d) Boiler is to be filled up with water up to 2/3 volume and the
remaining 1/3 part to be left  empty for steam accumulation. At
this, dry steam will pass on to bins and parboiling is done
quickly. Regular draining will  keep the boiler bottom upper
surface clean allowing easy heat flow inside. It will increase
energy efficiency and help in husk saving. 

e) The muzzle  of Husk Feeding Blower should be placed at an
angle inside the furnace so that the flight path of blown out husk
forms a projectile and drops down at bed level much ahead of
furnace end.

f) Steam Pressure is to be kept as low as possible always. This
increases the overall efficiency as well as the life of the system.
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Important Maintenance Tips for IRPS
IRPS is to be operated and maintained regularly for up keeping its
optimum performance and longevity. Some utmost urgent operation and
maintenance tips are narrated below:

a) Here, deep tube well water is pumped up and directly filled in
the boiler without any treatment. As such boiler water gets
concentrated with dissolved minerals like iron, calcium etc. and
suspended solids. Gradually a hard layer of impurities deposits
on the bottom heating plate. This reduces the heat flow rate
inside lowering the overall efficiency. Hence, besides regular
blow down, occasional manual cleaning is to be done by opening
the boiler front door cover plate. Cleaning frequency depends on
the quality of water pumped in. 

b) The blower muzzle exit is made up of a small spoon shaped tip.
Husk is very abrasive. Due to long use, this tip gets corroded and
the husk flight path profile inside changes. This hampers proper
combustion and heat transfer/ efficiency. When much corroded,
this tip is to be repaired for maintaining efficiency.

c) Mud insulation inside door panels are to be checked regularly
and repaired for long lasting of the panels and preventing
radiation loss.

d) The dead weight type safety valve seat has a rubber gasket
which acts as a seal against possible steam leakage. When it
leaks, this gasket is to be replaced before starting again to stop
unnecessary constant steam loss.

e) Gadgets like steam pressure gauge, water level glass tube, pipe
lines insulation etc., if found faulty, are to be repaired/ replaced
immediately for maintaining the overall performance. At least
one extra unit of each item is to be kept in store.
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f) In case of Paddy drier operation, proper functioning of the float
valve type steam trap on the condensate line is to be checked
regularly. If not working, great portion of the tubes inside heat
exchanger will remain filled up with water (instead of steam). It
will hamper proper hot air generation at heat exchanger reducing
dryer performance and efficiency.

f) The installed safety equipment are not very costly. But these can
ensure long life of the system, safe operation and savings. 

Modified Design of IRPS for Parboiling Cum Dryer

Operation

The design of IRPS was standardized for simple paddy parboiling in
batches in Chatals. Here, boiler is filled with water once for parboiling
of one single batch of soaked paddy. Pit depth is enough to accumulate
ash for one batch only. Boiler runs only for 4-5 hours at a stretch in an
average 3-day cycle. There is enough time for natural cooling down of
boiler furnace and subsequent manual ash removal. 

In mechanical paddy drying, hot air is passed upward through grain
mass falling down from top of a tower. The process continues for several
passes till the moisture in grain comes down to a desired level

For mechanical drying, continuous drying period of about 12-15 hours is
required at a stretch for a whole batch of parboiled paddy. Hence, the
boiler is also to be in operation continuously for that period. As such,
modification and addition has been made on both boiler vessel and
furnace system to make it suitable for continuous operation. That means,
there must be provision for water re-filling and ash removal in a
continual way in running condition. 

Small and medium Chatal owners mostly install mechanical dryer based
on the traditional inefficient hot flue system. The hot flue system is less
costly compared to imported industrial boiler. But it occupies huge
internal covered space. 
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Hot drying air temperature mostly ranges between 60-80oC which can
be generated by utilizing IRPS produced steam in a suitable steam-air
Heat Exchanger. As such, GIZ undertook a pilot project to incorporate
necessary modification/addition on the already developed IRPS design so
that parboiling cum drying can be done sequentially by the modified
system. 

A team of experts, engaged by GIZ, successfully developed the desired
modified version of boiler vessel and furnace system. In addition, a
simple steam-air heat exchanger was also designed for producing hot
air. This modified system was installed and coupled with an existing
automatic mechanical paddy dryer in a rice mill at Sherpur district. The
system worked satisfactorily for normal parboiling as well as for drying
of both parboiled and non-parboiled paddy. The temperature of the hot
air could be successfully maintained between 60-80oC (ideal for
production of quality finished rice). The standard design documents are
placed in Appendix-IV. Salient features of the modified design is briefly
narrated below.

a) Salient features of modified Boiler design

For continuous operation, an automatic water level controller has been
installed on the boiler body through an automatic feed pump, heat
exchanger, condensate return tank, reserve make-up water tank, and
piping system. This cycle works during running for dryer operation.
Steam from boiler enters inside the heat exchanger tubes. Fresh air,
drawn in by the dryer blower, enters outside the heat exchanger tubes,
gets heated and passes into the dryer column for drying paddy. 

Steam cools down to hot condensate inside Heat Exchanger tubes and
returns to condensate tank. An automatic feed pump (1/2 hp) feeds this
hot condensate into the boiler again under the operation sequence of the
installed water level controller. The pump starts and stops between a
set maximum and minimum level. Hot condensate has considerable
amount of heat energy with it which recycles back into the boiler. As a
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result, smaller additional amount heat is needed per kg of water for re-
steaming again, making the boiler more energy efficient.

The condensate return line is fitted with the condensate header through
a float type stream trap which allows hot condensate to flow out but
not the live steam. It thus ensures maximum possible heat utilization
from steam. Hot condensate from heat exchanger returns into the
condensate tank (also acts as feed water tank), some flush steam
develops and escapes out. A simple float valve is placed in the
condensate tank with the incoming  fresh make-up water line from
overhead reservoir to maintain the level at condensate tank. This way,
now, the boiler can produce steam in a continuous manner as long as
needed depending on the required dryer operation time.

A separate steam line goes to the parboiling bins from the boiler where
the normal parboiling process can take place. 

This modification for automatic feed pump and condensate return systems

installation will require an estimated additional amount of about 

Tk. 60,000/- over the standard IRPS boiler fabrication cost.

b) Salient features of the modified design of furnace, flue duct and chimney

system

In standard IRPS there is no provision for regular automatic ash disposal
system to keep the boiler running continuously.  For this, a major
modification in the furnace design has been incorporated. The furnace
bed has been elevated above the ground level. An ash disposal
downward opening door near the furnace back end has been
incorporated. This is operated by an extended metal handle. Ash
accumulates above this door. For disposal, the husk blower is stopped
for a while. The ash door is opened and the accumulated ash drops down
to the ground below. The door is closed upward and the husk blower is
started up again to continue operation. Hot ash left on the ground to
cool down and later taken out through another side door and disposed
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off. Water may be spread over this hot ash for quick cooling. This way
ash removal at regular intervals have been made possible during boiler
running condition. For this purpose the height of furnace and flue duct
had been increased to some extent. Some RCC slabs and lintels are also
required  in addition to two extra metal doors (design provided). 

Estimated additional cost for this modified installation is about 

Tk. 1,00,000/- over the normal Furnace, Flue Duct and Chimney construction

cost.

c) Salient features of the Steam-Air Heat Exchanger for Hot Air production

The heat exchanger is fabricated in a modular way. Several modules are
fastened in series. Each module contains a bundle of steel pipes fitted
in staggered way with two header banks. The upper ones are steam
headers and the bottom ones are condensate headers. Live steam enters
into the steam headers at top, passes through the tubes downward and
gets condensed after heating the cross flow air outside the tube bundles.
Each module is fabricated with two rows of steel tubes fitted in a
staggered way which allows easy maintenance of the system. The design
permits addition/ replacement of any module to increase the heat
exchange capacity depending on the system requirement. Instead of plain
steel tube, finned tube would make the exchanger's size smaller and
minimize the fabrication cost. But in this case cleaning becomes little
bit difficult.

The estimated fabrication cost of this heat exchanger with plain MS tubes

and sheets is about Tk.3,50,000/-.

The Budget for this modified system all together comes to about 

Tk. 9, 60,000/- which is much Cheaper than the cost of separate Boiler and

Hot Flue System. Except a small space for Heat Exchanger installation,
the whole Boiler and condensate return system is installed outdoor. Thus
this system saves a huge costly indoor space which can otherwise be
utilized for increased production purposes.
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Appendix- I : Budget Break- up for IRPS

Budget Break-up for IRPS Fabrication, Construction
and Commissioning

Sl. No. Items Quantity Unit Rate Total

1.0 Brick 14000 nos. Tk. 8000/thousand Tk. 1,12,000/-
2.0 Cement 20 bags(50 kg/bag) Tk. 480/bag Tk. 9,600/-
3.0 Morter 200 cft Tk. 1500/100 cft/truck Tk. 3,000/-
4.0 Sand 200 cft Tk. 1500/100 cft/truck Tk. 3,000/-
5.0 Rod 140 kg Tk. 65/kg Tk. 9,100/-
6.0 Lime 40 bags (40 kg/bag) Tk. 500/bag Tk. 20,000/-
7.0 Molasses 140 kg Tk. 25/kg Tk. 3,500/-
8.0 Fixtures, bamboo etc Lump Sum -- Tk. 5,500/-
9.0 Contingency Lump Sum -- Tk. 3,300/-
10.0 Mason 40 Man-days Tk. 600/man-day Tk. 24,000/- 
11.0 Labour 60 Man-days Tk. 450/man-day Tk. 27,000/-

Sub-Total Tk. 2,20,000/-

1.0 M.S Steel Sheets 8'x 4'x 4mm x 8  no 750 kg@  Tk. 55/ kg Tk.41,250/-
2.0 8'x 4'x 8mm x 1  no 190 kg@  Tk. 55/ kg Tk.10,450/-
3.0" 24"x24"x 8m x 2 no 48 kg@  Tk. 60/ kg Tk. 2.880/-
4.0" 54" x10" x 8mm x1 no 48 kg@  Tk. 60/ kg Tk. 2,880/-
5.0 5' x 6" x 6mm x 1 no 15 kg@  Tk. 60/ kg Tk. 900/-
6.0 18 gauge GI sheet 4''x 3'x 1 no. 12 kg@ Tk. 70/kg Tk. 840/-
7.0 26 gauge GP Sheet 4'x32'x 1 no. 60 kg@ Tk. 80/kg Tk. 4,800/-
8.0 M.S Angle 2" x 2"x 4mm x60 rft 75 kg@ Tk. 60/ kg Tk. 4,500/-
9.0" 1" x1" x 2mm x 35 kg@ Tk.  65/kg Tk.  2,275/-
10.0 1.5"x1.5"x20ft 15 kg@  Tk. 65/kg Tk. 975/-
11.0 Flat bar 1"x 3 mm 20 kg @ Tk. 55/kg Tk. 1,100/-
12.0 1"x 2 mm 20 kg @ Tk. 55/kg Tk. 1,100/-
13.0 2 " GI Pipes 1 ft Tk.200/rft Tk. 200/-
14.0 1.5 " GI Pipes 1 ft Tk.150/rft Tk. 150/-
14.0 3/4" GI Pipe+ Safety Lump sum Tk. 500/-

Valve mat
16.0 2" Steam valve 1 no. Tk. 1,500/piece Tk. 1,500/-
17.0 2" Water valve 1 no. Tk. 1,500/piece Tk. 1,500/-
18.0 1.5" Water valve 1 no. Tk. 1,000/piece Tk. 1,000/-
19.0 Welding Rod 10 Packet Voltic Marine 10# Tk. 750/packet Tk. 7,500/-
20.0 G.I Sheet 16 gauge 8'x 4'x 4 no Lump Sum Tk. 3,000/-

Construction of Boiler
Shed with Corrugated
GI Sheet (18 gauge)

1.0 (30ftx10ft- 2 bundle 7'
GI sheet-10x12'pillar-
1.5" Angle truss)

Lump Sum Tk. 45,000/-

B. Boiler House Shed Cost

C. Cost of Material for Boiler+ Fabrication, Transportation 

Sub-Total Tk.45,000/-

A. Cost of Material and Construction for Furnace, Flue duct, Chimney and Roof
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Sl. No. Items Quantity Unit Rate Total

21.0 Glass Wool Roll 1 Roll Tk.18,000/Roll Tk. 18,000/-
22.0 Rivets, nut bolts & Lump Sum Tk.  2,000/-

other fittings & fixtures
23.0 Pr gauge, Water Level, Lump sum Tk.  5,000/-

Safety Valve, Gasket
24.0 Transport + Misc. items Lump sum Tk. 4,000/-
25.0 Miscell. Contingency Lump sum -- Tk. 1,700/-
26.0 Skilled Welder fee 12 man-days Tk.  800/man-day Tk. 9,600/-
27.0 Fitter- helper 12 man-days Tk.  500/man-day Tk. 6,000/-
28.0 W/s fee,  electricity Lump sum - Tk. 9,400/-

bill+ Installation
Sub-Total Tk. 1,45,000/-

Husk feeding blower
from BarikEngg.,

1.0 Lump Sum Tk. 30,000/- Tk. 30,000/-

D. Procurement of  Husk Feeding Blower

E. Installation and Commissioning

Total Cost of Fabrication+ Construction+ Installation+ Commissioning Tk. 4,50,000/-

Sub-Total Tk. 30,000/-

Lifting, Carrying of
Boiler to Furnace

Site

1.0 Lump Sum Tk. 5,000/-

Boiler cleaning,
initial firing +
commissioning

2.0 Lump Sum Tk. 5,000/-

Sub-Total Tk. 10,000/-
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Appendix- II : Boiler vessel Fabrication Drawings
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Appendix- III: Furnace, Flue Duct and Chimney Drawing
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Appendix- IV: Schematic Diagram of Integrated Parboiling-

Drying System
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