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This body of work encompasses the documentation oflhedesign, manufaclure and initial

Icstingofa unique picceofinstrumentation. This instrumentation package attempts 10

measure a numberofparamctersrelatcd 10 the fieldofazimulhingpodded propuIsion,a

Iypc of marine propulsion for vessels

During the course Oflhe design process, as many mcasuremenl capabilities as possible

were included in the same setup, in addition to providing Ihc ability 10 easily allow

geometry changes

The measurement capabilities include: propcller lorque and thrusl measured at the

propcllerhub,propellerthrustmeasuredallhepodintenorendofthepropellershaft,

pressurebclween Iheopposing faces oflhe propcller hub and pod shell end al five

differenl radius values, the polentiaJ 10 measure blade anglc posilion,oulerpodshape

drag force, and global loads of the pod unit relalive to Ihe test carriage

The geomctry change capabilities includc: propeller and propcllerhubtapcrangle,pod

shapc.andadjllstmenlofthegapdislancebctweenthepropellcrhllband pod shell end

When instrumentation manlifaciliringwascompicted,thc instrumentationwasasscmbled.

calibrated and Iesled for Ihc firsl time to assess its abililyto measurethe parameters it
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CHAPTER 1 - PODDED PROPULSION HISTORY & PROJECT
GOALS

of continuous motion to provide both athruSI force for the ship as well as steering

popularity in the mid 1990's The followinl;sect;,ms br;"nyout[;nesc,meoftheh;s'tory

propulsionsystembeablelodirectlhrustinanydireclionThis;deabeea,mea",.hty;n





Figurel.I-TheQueenMary2.anexampleofamodcmdayshipfitled
wilh podded propulsors

Figure 1.2-The Rolls-Royce Mermaid propulsion units as instaUed
on the Queen Mary 2







Mechanical problems wilh pods include bearing and seal failurcs. as well as vibralions

compoundedbylhefactlhatdebrisandwalerinlhelubricalionoiliscirculatedafler

initial damage, reducing iLS service life and pcrfonnance as well asdamaging the inlemal

componcntsofthe pod unil. This has led to lhc development of monitoring syslems, such

as the one deve)oped by ABB, which can conlinuously monitor the lubricationoilfor

Issuesrclalcd 10 hydrodynamic perfonnance include propeller. slnJl and pod housing

design and use. all of which 10 some degree are innuenced by the mOlor design and size

as well as Ihe manner in which the pod operales. The propeller on a pod unit oflen is

exposed 10 Oow angles up 10 90° 10 ils axis ofrOlation. causing vibralionsduring

maneuvering. Suchsustainednows not usually Ihe casc for conventional

arrangemenls.Ofadditionalirnportanceisthedistributionofpressurcstl1at]cavethc

propellerandconlinueoninthewakcfieidandimpingcllponlheslruLThesc pressure

pulses can lead 10 damaging vibrations. especially when lhcpod is uscdinlracloror

pulling mode. whereby lhepropcller is situated ahcadofthc pod unit as iI propels the

ship. It is important therefore to undersland issues related logcomet ry. hcncelhc reason

for many studies on the topic. Thjs now leads the discussion 10 the cu rrcnlprojeci



This project isentitled"Systematic InvestigalionorAzimuthing Podded Propeller

rundedproject.TheapplicantisDr.BrianVeitch,aproressororNavaIArchitecturaJ

The goals sct rorthforlhisprojeclwereambitiousand many. Thcoriginalgoalsevolved

podded propulsors is still underdevelopment, advances in inslrumcniaiiondesignmusl





generated by the flow o(wateraround the pod shell. This (acility was designed 10



Commirtee's final report and recommendations lothe 23m lnternational Towing Tank





stagesoflhe instrumemation used in this project, presented inChapter3following



propulsors.Thusstalcd,thedesignIJsksbecamelhreefoldinordcrtoaccomplishlhis

attempt. Easily changing geomctry allows the collection of large amounlsof

experimcntal dala in a rclalivelyshort period of lime. Thcsecorldtaskwastodesign

change in geometry. Forexamplc, torque and unil thrusl are typical paramelers measured

trying 10 improvc inslrumcntJtion designs for the sludyofpodded propulsors.Duringthc



3.1.1 Project Design Criteria



Figure3.I-Geomelry,lnslrumenllltion&ExpcrimenlaIApparaIUS
Requirement Inputs 10 thcdcsign process



I. HUB TO BE WATER·T1GHT

. EASY GAP 5TMEN'

END DESIGN IGAP FILLERS)

SPL/TSHELI.DESfGN



1. DESIGN MQUNTSTQMEASURE SHELL DRAG FQRCELQAD
2. CONSIDER WIRING RQUTES AND WATERPROOFING OF LQAD CELL



Figurc3.4-Experimental Apparatus design lask outputs generated

DEPLOYMENTCONTRAINTS
l,lNSTRUMENTATION PACKAGE TOFlT MUN TOWING TANK & lOT TOWING TANK
2.PROPELLERMUSTBELOCATEOINATLEAST1.5XPROPELLEADIAMETEAOFWATEA
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