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A ~ STATE/IENT OF TitE PROBI FM

To develop a method of insu latinq the f i sl ho I ds and ic -.unker s
of older fishing vessels. To accompl sh the following:

A. Reduce ice consumptiori thus reducing operationaI cost.
B. Rrovide an improved +ish holding and keeping capability,

to extend fishing range/time, improve product qua!ity.

The methods/materials used must not require highly skilled labcr
and utilize readily available materials. The vessel downtirre recuir=
to complete installation must be helc to a m'nimum,

B. INTRODUCTION

The involvement cf the Mar ine Engineering Advisory Ser vices ster rr ».
from direct contact ar d a wor king in iol vemen+ with the comber c ia I f i i - g

industry/vessels.

One of the serious limitatior s cf a large number of Ncr th .",a ro I' n::':-
fishing vessels is their ice holding and fish keeping capabil'.ties. he
lack of insulation of the ice bunker . and fi-h ho ds is the pr imar v r- a-
sor for his limitation.

factor in the operatio" al :os-,The cost cf ice is a significanh

a fishing vessel, particularly during summe~ shr imping operations.

Improvements in quality a- a re,ult ot proper insulation and icin:
techniques and the sealed inner liner- of the compartments would roerm'i
effective wash down, thus, improvinc vessel sanitation and produc-

ity.

Staff personnel evaluated the p~oblem and recommer,ded the use
sprayed in-place polyurethane foam a- the insulating material. This
material exhibited several characteristics favorable to the ir, � ,ended
application i.e., high insulating auality, ease of applica-,ic-. , Ic« ~ ater
absorption and the for ming of a permanent surface bond.



C. WORK PERFORI'PFD

The work accomplished can bes be de cribed ir four �! chas

I-iuli and Surface Pr-eparatior

2. Applicaticn and Tr'mm'ng of In,ulation

Seal'ng Off and Pain-ing

4, Performance and Econorric Evalu tion

PHASE I � Hul and Surface Preparation

The compartments to be insuiatecl were thoroughly scrubbed with
strong detergents and hosed down.

Forced drying was accomplished by a torpedo heater  kerosene '.'ir=..dl
and a circulating fan. The torpedo heater  in common use in the ccnstr..<-
tion trades! is safe and economical -o u e, providing simple cr ecauti:r s
are taken. The heater rrust be attendee at ail times and fire exti"ou'sh-
ers strategicaiiy placed. Since this heater is etectricaiiy iqnited,
provisions for remote quick disconnect must be made.

The thorcugh cleaninq and dryinc of the inner hull is a major ;:re-
reauisit to permit The proper bonding of the p"iyur ethane foam � ,o t'e wa.'
inner- hull.

ops I cemodate the large temperature gr adier t cr eaf'ed by engine room a-c

deck temperatu es.

The nailing in place of fairing strips was the next step in I ulI
preparation and served a dual purpose. -irs f, to serve as a gua=e -<
maintain uniform thickness of the polyurethane foam. Secor d, to pr:, i .e
a su'table mour tir,g sur face for the sheet meta I sheathing cover inq Iie
insulatior,, Al I inne~ hul I sur faces, bul kheads and the lower rico; i -he
f i sh keep i ng compartment" wer e f i tted w i th 2" x 2" sa I t tr eated p i - e - f r i ps.
The bulkhead common to the engine rcom and ice bunker was f itted wit i
2" x 3" strips, permitting an additiona inch of insuiat'or t ~ be -:o'I ied.
! t was not necessa r y to r i t +a i r i ng .,fr i ps tc the overheads, the ma i i de.;
timbers served adequately. The overhead insulat'on thickness:arled fro"
7-,'" in The ice bunker to 4' over the fish held and companion way, he
hatch cover was rebuilt and closely fitted with 5" of 'nsulaticr spr=yed
in. The reason for these variations in insulation thickness was tc u; "om�



Standard f I ush type f 1 oor dra i ns wet-e i nsta I I ed to dra i n throu.

the inner hul! into the bilge to accommodate the runoff of ice me'�

and wash down water.

The drive tunnel anc bilge acce,s boards were removed and d-cl-

removable panels were made and fiute=l 'n place. This was recess,.r,

order to apply 2" of' insulation over the shaft and to permi,
the bilge, shaft, aft pillow block and the fresh water line.

The last step in surface-hold Drepar ation consisted o-' a sorav=i
application of a resin based moisture bar rier primer -,o al' surface

The hull and surface preparaticn phase required two men full i'ri-:.,

four days.

PHASE I I � App I ication and T-,immi rg of the Spr aved In-Place Po I yu" .-.ha "e
Foam Insula ion

The actua operation of tne spray equipment and applicat on of ;h»
insulating material to l' he designated sur-faces wa accomolished
commercial insulation company. The operation of the spray equipme .-

not difficult and very good control of layer thi. kness as the fcam
pands cari be maintained. Ca~e must ~e taken however, to avoid covering
the fairing st-ips or other surface; to which the protective s eet'r .:
will be attached. The ~aping of the fairing ~trips etc., with a hea v
duty tape such as duct tape will greatly facilitate 'the r emova>I of a-<
accidental over spray, common masking tape i, not heavy enough for fl i'

purpose.

The trimming of excess material on or around the fair'ng s+ri"..s an
other bearing surfaces was accomplished with a rotating air kni'e. >',Iso
a common draw knife and butcher knife wi!I be required in close quar"ers.

The trimming and smoothing ope-ation is time consumir,g and te;io s.
Care must be taken to assure that all areas are smooth and evel. 1h's
is an important tequirement to obtain a proper and tight fit o+ the .,neath-
ing material.

The insulation "prayinc and trimming required three day., tw= ' r

full time,



PHASE III � Sealing Off and Painting

The entire insulated hold area was sl eetec with galvar,ized shee-

metal. Particular attention was g'ven to adequate fastening a".d tn

water proofing of all seams, overlaps and joints.

The load bearing or .ions of the f!sh holds, ice bunker ar,c t

compan'onway was covered with 22 guace sheet metal. All joints and
seams were sealed with a s'licone sealing compound  ecuivalent DuPo!t

IOI! to prov'de a water tight joint and prevent d mage to tne nsu at'' !g
ma erial, This is an important step and mus, be carefully done.

sheet metal was overlapped I-,' inches and fastened tc the fairing stri-.;
or other supporting members with PIO san heac cadmium elated screw,

The inner hull surfaces, above tie secor d knuckle, and all over h � .ads

were fitted with 24 guage metal and s a led and fastened as descr ibec !bove.

The sheeting operation was the mast difficul of the er,ire p, oi-ct.
Careful pr'or planning is necessary = mir>imiz, the number of se-ms a
material waste. A light duty sheet r! tal brake, if available, ioal
a welcome tool during f'his phase. However, an adequate bending frarre .-a-

bc constructed of 2" angle iron moun,ed on two sturdy sawho!'ses.

The painting and finishing of the 'nsula.ed areas consist d =f
application of a r etal etching agent to conditio- the metal surface
receive and retair paint. During the applicatior of the etching scl!li:>r,
adequate ventilation must be mairtained and protec ive gloves worn.
Personnel must also be cautioned fo care-'JII  apply the solution tc

splashing on exposed skin surfaces o~ into eves. Most good et: hin . z'.lent s
have a very short pot life and should not be activated or ope!,ed ur
ready for use.

One coat of white base paint fo!lowed bv a white enamel finish <oat

concluded the work on the vessel,

AII metal sheathing wo! k required four days two men full tir e, r-:irt-
ing and finishing work required three days two r er half time. T-e -< tal
number of working day, required to complete the project was fourtee', <'bile
the total man days was twenty-five. The total cost of thi; nroj c n�

eluding labor was $I,610.00. The to,al square footage that was insu ''8<.-.



was 1,167.10 square feet. This results in a cost o- approximatel,

$1.58 per square foot of area insulated. For a break down c-' ma eri:. I

cost and insulated areas see Appendix A and B.

P4ASE I V � r er formance and Economic Eva uat ion

To provide a rea istic arid comprehensive eva luaticn, fcur vess

of wood construction were selected for the studv

Vessel "A", "Edna Faye", the project vesse, wood construct ior,  

foot', sprayed in-p lace polyurethane foam, sheet meta I I ined.

Vesse "8", "Kir by A I I en", wood .-onst~ ~ ction, 60 feet, to-; I I y

insulated other than double hul I constr uction.  ru~nished upper ir I

comparative daia,!

Vessel "C", "V;iss Hattie", wood cor struction, 65 feet, aloe ~

styrofoam insulatiori f ve years old, sheeted out with plywood.

Vessel "0", "Swal ow', wood construction, 65 feet, tote II,

uninsulated, single hu I construction.

Vessels A, " and 0 supplied corcurrent temperatures, ice cc-sun a--

tion and landed product data.  See Appendix 0 � I and 2!. Also, the

of ice per vessel for the survev period was comp'led. The i e .ost
formation was related to the amount of rough and headed shrimp lande !,

The information taken from 1970 record , corcerning Vessel -3,  'iu.

dix C-I! was included to broaden the comparative base. This vessel

owned and operated by the cap,ain of -he project vesse , Vessel A d

the 1970 season.



D. CONCLUSIONS

From the survey data obtained  Appendix C- ! the insul tire mate'i ~I

as installed maintained the Iow temperatures required of a ref-icerate'

atmosphere.

The temperatures maintained had the following effects:

in all cases to the other vesse!s. ,he greatest differ ence of
between Vessel A and D, The captain of. Vessel A � "Edna Faye"

cour se was

repo- -a<-. at

The more efficient utilizat on of' ice by reducing the melt r .t.

both in the ice holding bunker and on the shrimp in the fish holds. Tl ..

"Edna Faye" � Vesse! A, used 32,5$ less ice per IQOP of shrimp tail' ha
the "Miss Hattie" � Vessel B, during the same fishing period. Thi- resulteh

in a direct savings of $256.00 for 25,800 pounds of shrimp tails ma.l etcc.

The "Miss Hattie" was insulated with bloc< styrofoam, evidently a less

effective insulating materia than sprayed in-Dlace polyurethane foa , The
complete fi ling of voids with the sprayed in-a!ace product thus elinin.:ting
hot spots along the inner hull could be Ihe principal reason fo~ hi.:her

efficiency.

Like compar isons made between Vessel A � "Edna Faye" and Vesse
"Swallow" an uninsulated vessel indicated that Vessel A con umeo 6,',"' .less

ice per 100<<! of shr imo tails than Vessel 3 during the same -'ish'r,g
This resulted in a direct savings of $1,032,00 for 25,800 pounds of ir imp

tai!s marketed.

should be noted that the evaluatior. was conducted over a th

month period on y and are not repr esentative of the possible !otal <. nua
savings. However the time period used was the most critical .'s far . ice
consumption is concerned for a North Carolina fishing vessel. Also, .-ince
Vessel A was a totallv uninsulated vessel prior to this proje< t, al tne
above comparisons are va id and can be ccnsidered real savings i- on<;rating
cost. A graphical display of the data accumulated, from the four essels,
can be found in Appendix D-! and 2.

2. A higher qualify product landed was also a very appa-ent
Particular attention was paid to thi' par tior of the evaluation by ; � a.f
personnel. A very circumspect examination of. shrimp anded by all
vessels involved was conducted. The shrimp landed by Vessel A was ua-.rior



0he end of the shr imping season that, his shr imp retained tl eir weigi-,
due to the quick chill'ng, and ran IO to I5$o heavier than any I e nad : � ,rded

prior to this season.

That since the requirement for ice cn/under the prod'< t

reduced, icing techniques will have to be modified to accommodo,e th:

colder hull conditions. If the insulation job is well done it ray b:

necessary to spray water on the product to timulate ice melt whi .h

prevent freeze burn or product discoloration.

4. The use of sprayed in-place polyurethane foam has other dis ..t

advantages i.e., ease of installat'on, readily used on any sha ed
face to include areas impossible to reach with a roll or block -'armed

product, and it increases the structural strength of the surface to
which applied. The insulating method errployed is pictorial'y des -ri~=d

in Appendix E.



E. RECOMMENOATIONS

That vessels engaged in commercial fishing requirir g tie

capability of refrigerated storage can be insulatec advantagecusly

with sprayed in-place polyurethane foam.

2. That the use of well sealed exterior plywood be consider ed

as a sheathing materia I, a Iso port land cement, and f iber glass should

be considered. However, the use of either cement or f iber glass wi I I

normally not be within the capabi ity of the vessel crew or reaci ly

avai !able loca I help.



APPEND I X A

$ 256.18

450.24

Insulating Material

Sheet Metal

Metal Etching Agent

Paint

Salt Treated Lumber

Hardware <Nails, Screws, Brushes!

Air Compressor Rental

4. 68

30.00

91.75

17.55

25.00

875.40TOTAL

Labor Cost: l4 Work'ng Days or

$ 734,6025 Man Days

$1 610,00TOTAL

VESSEL INSOLATION PROJECT COST SHEET



TOTAL 01

TOTAL 0'2

TOTAL 4'3

TOTAL 44

TDTA 1

Ice Bunker

Bulkheads

Overhead

Fi oor

Walls

2. Fish Holds

Walls

Floor

Overhead

3. Aft Bulkhead

4. Companionway

Overhead

Hatch

APPENDIX 3

AREAS INSULAT D

�8'7" x 6'9'"! x 2

181711 x 7'6"

sPringer surface

18'7" x 716"

  7'6" x 7' ! x 2

  4'2" x 6' ! x 6

  4'2" x 4'3-,'"!x 6

  4f2" x 6'8"! x 6

I8fj" x 6'9111

414111 x 9f5'I'I2

x 4 5"

252.10 so. f-

126.30 sq. f

45. 00 sq. f

126.30 so. f

99.00 s

150.00 sq, ft,

106,20 sq. ff .

166.00 scCII.

422.20 s . ft,

126.00 s . ft.

126.00 s . f3.

41.20 sq. ft,

19.00 -t9. II

60.20 sc. ft.

167.10 s . ft.
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APPENDIX D-I

I2 � I 5 JUL 19-22 JUL 26-30 JUL 2-6 AUG 9 � I I AUG I 6-20 A J3 23-26 AUG

TRIAL PERIOD



APPENDIX 3-2

I2 � I 5 JUL 19-22 JUL 26-50 JUL 2-6 AUG 9-I I AUG 16 � 20 AUG 2'>-Z6 AL,G

TRIAL PERIOD



APPEND IX E

Air Space S KETCH

~-Outer Hu I I Po I yurethane
nsulation Silicone

Sealer Sheet Metal,
I�-'" Overlap,
Screw Fastener

~ Su I t Tr eated
,~a I v.

Fastener '

I nner

Mois ur e Barr ier
Pr irne
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