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Introduction
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* Lift systems provide the critical
function of transporting particles to
get heated
* Three main types:

» Screw-type

* Bucket

» Skip Hoist
» Testing has been performed at
Sandia Labs for evaluation of lift
performance



Presentation Overview

= Objectives

= Lift Analysis
= Discussion

= Conclusion



Objectives

= Evaluate options for lifts needed for future
generation particle receiver systems

|. Compare the performance results from elevators tested
at the National Solar Thermal Test Facility

Determine feasibility for future systems

3. Evaluate possible control systems
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Screw-Type Elevator
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Screw-Type Elevator

. Efficiency: Could not achieve greater than 5%

Hz rate (kg/s

4.14 309.28 1. 67
6.32 472.56 2.55
8.30 620.67 3.35
10.77 805.27 4.35

Inlet particle conditions: particle uniformity and
momentum loaded screw casing

= Shaft thermal expansion



Bucket Elevator




Bucket Elevator

= Efficiency: 15.5%
— Single mass flow rate of 6 kg/s
— 8.2 m lift height
= Slide plate thermal expansion: fine tuning required

= Bracing to support structure Bz &

— Careful design required at high
temperatures

Slide Plate
Clamp




Skip Hoist Elevator




Skip Hoist Elevator

Excellent for large inventories necessary at 50-100
MWV plants

Efficiency as high as 80%
Hot particles separate from drive mechanisms

Low thermal mass of elevator
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Discussion

|. Efficiency
— Screw-type <5%
— Bucket <20%
— Skip hoist <85%
2. Mass flow regulation
— Not possible with the bucket or skip

3. Installation/Setup
— Insulation can be difficult to install

— Alignment is straightforward with all types
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Discussion

4. External Bracing

— Thermal requirements need a more complex
design for stability at low and high temperatures

5. Heat Loss
— Insulation design must be carefully considered
— Height of elevator results in large surface areas
6. Control algorithms

— Some elevators can use VFDs to regulate flow
rate into hoppers
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Conclusion

|. All lifts have advantages/disadvantages

2. Small scale vs. large scale systems will drive
lift selection

3. Control algorithms can be used with aVFD
to control particle flow in the screw-type
elevator

4. Heat loss is a major aspect to lift design
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