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Regulations formulated by international regulatory bodies are normally developedto meeta
common acceptable standard and in many instances, do not fully address the requirements for vessels
operating in extreme conditions. Itis the responsibility of national regulatory agencies to develop
specific regulationsthat address their country's unigue requirements. Accordingly, The Canadian
Coast Guard has been carrying out researchand developmentin the Arctic Region in order to attempt
to formulate a required Arctic Survival life saving equipment pack for vessels in extreme cold
environments.

This paper describeswork sponsored by the Canadian Coast Guard and carried out by The CORD
Group Limited. The work involved the design, analysis, constructionand laboratorytesting of a
prototype liferaftwhich can function as part of the envisioned life saving equipment pack.

The design phase of the work consisted of needs analysis, design objectives formulationwith
constraints, the development of design ctiteria, the creation of design solution alternatives and finally
a design specification. Of the design objectives, the mostimportantwere:

The liferaft must provide thermal protectionof personnel from hypothermia by maintaining their
bodiesinthermal equilibrium; and

- The liferaft must maintain an interior atmosphere of acceptable composition.

The constraintsincludedthe use of a Dunlop-Beaufortten-man, navy, twin arch liferaft, compliance
with Canadian Coast Guard standards, the existence of 20 km/hr winds, personal insulationof 2.69
Clowith 3 Clo sleeping bags and physiological criteria of the occupants.

Concurrentwith design, baseline tests were carried out on the standard (uninsulated) raftfor
evaluation of the 'insulated’ designto assist inthe development of design specificationsand to use in
the developmentof mathematical models duringthe analysis phase. Parameters measuredwere air
Infiltration, heat transfer through the envelope and internal air temperatures. These parameterswere
measuredas functions of wind velocity and direction and the number and positions (sitting or lying)
of raft occupants.

The design and construction phases culminated inthe production of an insulated raftby the
modification of the standard one. The design consists of replacingthe double-wailed canopy with a
manually inflated double canopywith two (2) layers of & oz. Polarguardbatting plus a layer of
metallizedMylar betweenthe two (2) shells. A skirt of similar designwas added inside the liferaft
against the buoyancytubes or side walls. The floor was replaced with a new manually inflated floor
usingthe same design as the canopy and sidewall skirt except the shell materials and stitching
betweenthe shells were stronger because of the higher air pressure required to keepthe floor rigid
with occupants sitting or lying on the floor. in addition, one door was eliminated and replaced with
a 10" vent with adjustable closure, an insulated plug was provided for the remainingdoor and a
removablevestibule was providedto fit over the boarding rampto provide a double entranceway.
Finally, a Nomex removable liner was added to provide some internalfire retardancyand to absorb
condensation.

190



Theiaboratory testing phase continued with the test protocol used for the baseline tests of the
uninsulated liferaftbeing repeated on the modifiedinsulated liferaft. The results showed a marked
improvement of the insulated liferaftin controlling infiltration and envelope heat loss except for the

floor directly under the occupants. The insulation in this area actually showed poorer insulation than
that for the uninsulated raft.

This can be explained when one considersthe fact that both the uninsulated and insulated raft
floorsare inflatable and that a slow leak In the insulated floor allowed it to deflateand so become
very thin under the occupants.

The analysis phase of the work involved the use of mathematical modelling to characterize the
heat transferthrough the raft envelope, the physiological performance ofthe occupants and the air
quality of the raft atmosphere. A detailed steady state analysis of heat transfer and air quality was

done using a spreadsheetand a dynamicanalysis including all three mechanisms was done by Dr.
EugeneWissler of the University of Texas at Austin.

The results show that an insulated raft & indeed a benefit and that proper design of the floor
is importantto maintain an acceptable level of insulation. However, an increased level of personal
insulation is stiil required. Auxiliary heating should also be considered.



