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List of Symbols

English

aspect ratio (i.e., coal 1log length divided by coal log
diameter) (dimensionless) ;

area of land needed for inlet facilities (acres) ;

area for main building at inlet (square feet);

area of land needed for sedimentation and flocculation
tanks (square feet);

area of intake tank (square feet);

width of intake tank (feet);

width of main building at inlet (feet);
width of sedimentation tank (feet) ;

annual cost of project for any given year;

cost of automatic control equipment for each booster
station;

cost of additional equipment for inlet;

cost of automatic control equipment for outlet;
total capital cost for each booster station;
cost of building for each booster station;

cost of binder heating tanks for a CLP;

cost of each binder heating tank;

cost of each building for inlet;

cost of each building for outlet;

cost of centrifugal dewatering equipment;

cost of conveyor belts for inlet;

Note:

Unless otherwise mentioned, all the costs are in thousand
dollars (unit of $1,000)




co

cp

cr

ct

cost
cost
cost
cost
cost
cost
cost
cost
cost
cost
cost
cost

cost

viii
of conveyor belts for outlet;
of compaction machines for coal logs;
of crushers for coal logs;
of coating machines for coal logs;
of deaeration equipment for a CLP;
of extruders for coal logs of a CLP;
of each extruder;
of flocculation tank;
of land for each booster station;
of land for inlet;
of land for outlet;
of main building for inlet;

of mixers for mixing binder with coal;

cost of each mixer;

total capital cost for outlet;

cost

cost

of other outlet equipment;

of pipeline for each booster station;

construction cost of pipeline;

cost
cost
unit
cost
cost
cost
cost

cost

of pigs needed for a CLP;

of pipeline construction for inlet;

cost of pipeline construction ($1000/mile);
of access road for each booster station;

of access roads for inlet;

of sedimentation tank;

of substation for each booster station;

of substation for inlet;




Cub
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v
Cum
C’
Clyi
iy
Cla
C'cr
C'eh
C’ci
cr
C’¢
C/ he
C’ b
cr
cr
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or
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cost of
cost of
cost of
coskt . of
cost of
cost of
cost of

costiof

annual
annual
annual
annual
annual
annual
annual
annual
annual
annual
annual
annual
annual
annual
annual
annual

annual

ix

intake tank;

pumps for each booster station;

pumps for inlet;

each pump;

valves for each booster station;

valves for inlet;

each valve;

water reservoir at each booster station;

operation/maintenance (0/M) cost;

cost
cost
cost
cost
cost
cost
cost
cost
cost
cost
total
total
other

other
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of
of
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binder;

centrifugal dewatering of CLP slurry;
communication linkage (phone or satellite);
crushing coal from 2" to a 0.5" top size;
electricity at each booster station;
electricity Tor inlet:

electricity for outlet;

flocculant;

heating coal at CLP inlet;

materials at each booster station;

O/M costs for inlet;

O/M costs for outlet;

O/M costs for inlet;

O/M costs for outlet;

cost of polymer added at each booster station;

cost of polymer used at inlet;
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C’sb
C’si

CI

cf

ci

co

= annual cost of transporting pigs by truck;

= annual cost of salary and wages at each booster station;

annual cost of salary for operating inlet;

= annual cost of salary for operating outlet;

= annual cost of water for a CLP;

depreciation of capital for each year (dimensionless);
pipe diameter (inches or feet);
coal log diameter (inches or feet);

equity rate which is the fraction of return, R, on equity
financing (dimensionless) ;

annual energy use for each booster station (kwh) ;

annual energy use for operating inlet (kwh) ;

freight rate (unit-distance) cost which is the cost for
transporting unit weight of cargo over unit distance
($/TM) ;

freight rate for truck ($/TM);

horsepower of pump;

horsepower of auxiliary pump;

horsepower of main pump;

total horsepower of pumps at each booster station;
inflation rate (% per year);

diameter ratio D,/D (dimensionless) ;

constant in Egs. 22 and 23;

length of the pipeline analyzed (miles) ;

length of conveyor belt for inlet (R

length of conveyor belt for outlet (EE)
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length
length
length
length
length

length
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of

of

of

of

of

lock (injection/launching tube) (ft);
main building at inlet (ft);

pipe at inlet (ft);

intake tank (ft);

sedimentation tank at CLP outlet (ft);

each coal log train in pipeline (ft);

money borrowed and/or invested in project ($1,000);

the nth year of pipeline life (an arbitrary integer);

assumed economic life of the pipeline (yrs);

number
number
number
number
number
number
power
power
power
power
power
power
power

power

Note:
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for

booster stations for a CLP;

extruders needed for a CLP;

pigs needed for operating a CLP;

pigs transported each year in a CLP;

binder heating tanks needed for a CLP;
coal-log trains moving in a CLP of length L;
each booster station;

operating buildings at each booster station;
binder heating;

building (heating/air-conditioning) at inlet;
centrifugal dewatering of CLP slurry;
conveyors at inlet;

conveyors at outlet;

compaction of coal logs;

All power quantities such as P,, P, and so on are
kilowatts (kw).
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le

ch
le

QWS

¥ii
power for coal-log crushers;
power for operating coal log coating chambers;
power for deaeration;
power for extruders;
total power for operating inlet;
power for mixers;
total power required for outlet;
power for operating other equipment at inlet;
power for operating the pumps of each booster station;
power for operating pumps at inlet;
power for operating valves at each booster station;
power for operating valves at inlet;
binder throughput (tons/hr);
throughput of each binder heating tank (tons/hr);

coal throughput of a CLP or slurry pipeline (tons/hr or
MT/yr);

throughput of the coal in the slurry of CLP (MT/yr);
throughput of each mixer (tons/hr);

discharge of water through pipeline (cfs);

discharge of water entering sedimentation tank (cfs);

rate of return for money invested in the project
(dimensionless) ;

annual return on investment and interest paid ($1,000);
specific gravity of coal logs (dimensionless);

annual tax rate (dimensionless);

annual payment of taxes ($1,000);
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detention time for sedimentation tank (minutes);
coal log fabrication rate (ft/sec);

unit transportation cost which is the cost for transporting
unit weight of coal through a pipeline ($/T);

average present value of unit cost ($/T)--see Eq. 7;
present value of U ($/T) -- see Eg. 6;

Ccross sectional mean velocity of water through
sedimentation tank at CLP outlet (ft/sec);

lift-off velocity (ft/sec);
pipeline operational velocity (ft/sec);
volume of flocculation tank (ft?);

total weight of pigs transported per year for a CLP
(tons/yr); and

weight of each pig (lbs).

Greek:
linefill rate dimensionless;

binder concentration (fraction or percent of 1logs by
weight) ;

discount rate for money dimensionless;

density ratio which is the coal-log density divided by the
fluid density (p./p)--same as specific gravity when the
fluid is water (dimensionless);

system availability (percent time in operation);

polymer concentration in water (parts per million by
weight).

density of fluid--usually water (slugs/ft?); and

density of coal logs (slugs/ft?).


















































































	KIC000001
	KIC000003
	KIC000004
	KIC000005
	KIC000006
	KIC000007
	KIC000009
	KIC000010
	KIC000001
	KIC000002
	KIC000003
	KIC000004
	KIC000005
	KIC000006
	KIC000001
	KIC000002
	KIC000003



