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Particle conveyor systems

Pneumatic

Discharging valve

High level meter

Receiving bin

Bucket Skip hoist Pneumatic
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Particle conveyor systems

Advantages:

A Low maintenance
I No moving parts
I Ease of operation

A Flexibility in piping routing

Disadvantages:
A Abrasion
A Particle attrition

A Higherelectricity consumption
I Compressors

Discharging valve

High level meter

Bag filter
Receiving bin

Level meter

Manual valve

Control cabinet
compressor

Air receiver

Air control

Pneumatic
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A The influence of solar variability on the performance of a
pneumatic conveyor is not understood.

Aims
A To assess the impact of minutely vs hourly DNI data on the

mass flow rate of solids in the pneumatic conveyor
I with and without buffer storage

A To assess the influence of buffer storage on:
I dally startup and shutdown frequency per day; and
I turn-up and turndown frequency per day
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System diagram
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Tower height (m) 100 DNI location (minutely data from 2004 Alice Spring
2005)
Net solarinput Qsojarner MW) 50 DNlat design condition (W/R) 800
Losses in receiver othénan re- 10 Percentageof pressure drop in heat 5
radiation (%) exchanger (%)
Initial temperature ;2 e/ 0 2(¥00A Yy S N{liMinimum temperature difference in heat | 50
particles to particle receiver exchangerg / 0
Outputtemperature(T, .=  @f inart | 800-1000 Apparent temperatureof cavity receiver 800-1000
particles from particle receiver (Tcavitye Y
Carriergas Air Solid loading ratio 30
Inert particle sand Solarconcentration ratio 2000
Particle flow rate (kg/s) 250 Fan efficiency (%) 72
: : Frictionloss,gas
Statichead,solid \ J
Pressure drop in Yoo o ¢ M ) U "L
pneumatic conveyor: yg - Q7 (e -)Q QO (p - 58, cO
— \ Y

Statichead,g

as Frictionloss,solid
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Operation strategy

Single pipe case
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Single pipe scenario

Typical day performance (calculated)
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