“Revolution”

Modern Steam in the
Making
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he story so far........
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Stapleford Chassis Trials Sept 2023
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Design and Build Progress

oWhy so slow?
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oNew design — nothing

oSome clever stuff whic
oOnly 24 hrs/day, 365 days/yes

oToo many pies!
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Design and Build Progress

oLoco Components
oBoiler

oTender

AST CONFERENCE OCTOBER 2024 5 G Tt




Design and Build Progress

oValve gear components r

oFrame and bearing housings

oBearings
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Design and Build Progress

oValve Gear Components

oChris Fisher at
CFE Precision

oUnion Links
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Design and Build Progress

oValve Gear Components
Radius Rods (Chris Fisher)
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ild Progress
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Design and Build Progress

oCylinder Rocker Shaft Covers
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Design and Build Progress

oPiston Rod Glands
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Design and Build Progress

oCylinder Covers
oAll 4 covers different

oOriginal cast design
changed to machined
from Cl billet
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Design and Build Progress

oValve Covers
oNo glands

oSwept profile
inlet streamlining

oAll 4 the same
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Design and Build Progress

oCylinder Covers
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Design and Build Progress

oLubricator
oDesign: Richard Coleby

oDetailing: Alex Powell
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Design and Build Progress

olLubricator
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Design and Build Progress

oCylinders with valve liners — being honed in Bristol

oValve gear pins have been hardened

oOther valve gear components programmed — machining started
oMaterial for valve heads due any day

oPiston Ring supplier - poised for finished bore dims

oCylinder cladding — profiles cut, awaiting cylinders for fabrication
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Boiler

oBoiler Optimisation
oTube/Flue Layout
oSuperheater Sizing

oBoiler Design
oAshpan
oFirehole Door
oSmokebox Layout
oControls
oCladding
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Boiler

oRichard working closely with Martin Johnson

oMartin’s Boiler Performance simulation program
oFuel properties
oBoiler dimensions
oCombustion / Air ratios

oQutputs
oGrate load

oGas flows / temperatures
oSteam properties / evaporation
oPressure drops

o Efficiency / losses

oBoiler Optimisation
oTube / Flue layout
oSuperheater type / size
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Boiler - Optimisation

oTarget Output:
oBoiler Pressure 200 psi (13.8 bar)
oEvaporation 0.0284 kg/s**
oSteam Temp 350 Deg C

oOriginal 9 Flue layout with Out and Back elements (8b):
0450mm radiant length
oEvaporation 0.0349 kg/s
oSteam Temp 311 Deg C

o** The 5AT at full power would evaporate 4.5 kg/s!
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Boiler - Optimisation

oRevised Layout
o7 Superheater Flues
019 Fire Tubes
oSchmidt double return elements
0300 mm radiant length

oNew 7 Flue layout with Schmidt elements:
oEvaporation 0.0346 kg/s (0.0284 kg/s)
oSteam Temp 350 Deg C (350 Deg C)

o+ Less cluttered superheater header
o- More complex element
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Boiler Design
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Boiler Design

oCladding
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Boiler - Design

oSmokebox Layout
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Boiler - Design

oAshpan
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Boiler - Design

oFirehole Door
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Boiler - Design

oControls & Fittings
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Tender

oDesign

oBuild Progress
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Tender Design

oDriver Ergonomics
oEase of access
oLift off fuel tray
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Tender Design

oTender Frame

oWelded Steel
oRigid top plate
oProfiled locating holes

oFootwell
(size 11 max!)

oDrawgear with
side buffers

oDetail drawings
completed.

oMaterial Ordered
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Tender Design

oTender tank
oStainless steel

oBased on hydraulic
tank design
oFewer welds
oRolled corners

oLifting points
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Tender Design

oBogie

oSpring components
common with engine

oAcetal copolymer side
bearers

oBrakes:
oCable operated by hand
oDisc brakes
oCycle technology!
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Tender Design

oHand Brake
oCable actuated
oFully equalised

oHand wheel
operation
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Tender Design

oCab Framing

oTender interfaces
oDrawbar
oBuffer plates
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Tender Build

oBogie Components
oSpring Beams
oSpring Components
oAxlebox Covers
oBearings, shims & retainers
oSide bearers

oMaterial in hand for:
oTender chassis
oWheels & Axles
oBolster plates
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Tender Build

oSpring Beams
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Tender

oBeam and Axlebox Covers
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Tender

oBearing Assembly
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Tender

oSide bearer pads
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Footplating
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Build Summary —So Far.......

0153 Manufacturing Drawings
08803 CAD Files created

0370ish Components Manufactured
oAnd counting....




Next Steps

oComplete boiler drgs for manufacture

oBoiler design approvals

oComplete valve gear assembly

oComplete cylinder assembly + cladding
oComplete chassis - Dry run on compressed air
oComplete tender tank drgs

oAssemble tender chassis

oManufacture tender wheelsets, assemble bogies
oFund raising.....
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Help!!!!

oDesign co-ordination difficult
oSelf-contained work packages

oBuffers
oTake “Space Claim” model
oDesign Components
oProduce Drawings

oGet them made
(or make them yourself)
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Thank You!
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