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Vel menntadir sérfreedingar af olikum svioum

e Verkfraedingar

e Matveelafraedingar

e Liffreedingar

e Efnafraedingar

e Sjavarutvegsfreedingar

e Taeknimenntad folk- kjot, mjolk og fiskur

Bakgrunnur starfsfolk er fjolbreyttur og kemur
ad gooum notum fyrir samstarfsadila Matis.

10. név. 2009 Bjorn Margeirsson 4
Sigurjén Arason



Helstu markmio Matis

e Efla samkeppnisheefni islenskra
afurda og atvinnulifs

e Tryggja matveeladryggi og sjalfbaera
nytingu umhverfisins med rannsoknum,

nysképun og pjonustu

e Baeta lydheilsu
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Temperature monitoring in containers average

atls

temperature, set point value: -24 °C e
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Temperature monitoring in cold stores

average temperature, set point value: -25 C

= Type no. 1

-10 — Type no. 2

= Type no. 3
= Type no. 4

Type no. 5

Duration: 2 weeks
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Hitastig (°C)

SA

- — = Yfirboro
Midja

Frysting

Frystigeymsla
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’matis\
Quality of Frozen Cold Water Shrimp \-/

> Study of Cold Water Shrimp stored in fluctuating temperature
v’ Average -18 -20°C ( fluctuation from -13°C - -26°C)

Senso, Ch3
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Quality of Frozen Cold Water Shrimp %

» Sensory evaluation
Taste

v Rancid off flavor accelerates
after 3 months in fluctuating
temperature

v" No rancid off flavor after 12
months in stable temperature
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Fig.2b. Sensory scores for rancid flavour of shrimps packed in
atmospheric air and stored in a freezer cabinet in darkness (=) or

in a cold store in darkness [42).
E.M.Andersen, 1994



Chemical analysis, Lipid

oxidation (rancidity)

e starts from the very
beginning in fluctuating
temperature

e starts after 9-12 months at
stable temperature
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Fig.1b. Lipid oxidation measured by determination of TBARS
{pmolimg) of shrimps packed in atmospheric air and stored in a
freezer cabinet in darkness (=) or in a cold store in darkness ().



»Sensory evaluation

Toughness
viincreases from the
very beginning in

fluctuating
temperature

v'starts to increase

after 9-12 months at

stable temperature

Quality of Frozen Cold Water Shrimp{=3

Score/Toughness

0! A AL 2 1 . 1 . 1
0 3 6 9 12

Months of Storage

Fig.3b. Sensory scores for toughness of shrimps packed in
atmospheric air and stored in a freezer cabinet in darkness (=) or
in a cold store in darkness {¢). E-M.Andersen, 1994




Quality of Frozen Cold Water Shrimp

Light and fluctuating
temperature in the retail

market
e Color fades out already
after 3 months

Scorefpink shrimp colour
N o

o 3 6 8§ 12
Months of Storage

Fig.5a. Sensory scores for colour of shell-on shrimps packed in
atmospheric air and stored in a freezer cabinet in light (=} or in
darkness {-] E.M.Andersen, 1994



Quality of Frozen Cold Water Shrimp

10
» Light and fluctuating al
temperature in the
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Fig.3a. Sensory scores for toughness of shrimps packed in

atmospheric air and stored in a freezer cabinet in light (=) or in
darkness (). E.M.Andersen, 1994



> Light and fluctuating |
temperature in the

retail market

v' Development of rancid off
flavor accelerates significa

after 3 months
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Fig.2a. Sensory scores for rancid flavour of shrimps packed in
atmospheric air and stored in a freezer cabinet in light (=) or in
darkness (=].



shrlmp after 12 months in cold storage
18+7 Cin light
12 montns 18+7 C in darkness Code 8
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Htastig -24°C, hitastigssveifla6
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Ahrif hitasveifla & hrim vid
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Pokkud, pillud raekja i plastpoka. &=
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(Petersen 1989)
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Duct openings of a refrigeration unit with
significant rime
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Gaedaryrnun frosins fisks
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Frysting halffrosinnar graltou i frostgeymslu

— —
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Frysting halffrosinnar graltuou | frostgeymsiu

e 458 efsta rod, horn innst - == 488 efsta r6d, midju kassa e 155 efsta rod, horn yst
= == 138 5. r6d, horn innst 153 5. r6d, midju kassa e 408 5. rd0, horn yst
------ 188 efsta rod, midju kassa == == 443 nedsta réd, horn yst 103 umhverfi

15 -

Hitastig (°C)

Timi (dagar)

Upphafshiti gralddu milli -10 oqg -5 °C
1. Mjog 6jofn hitadreifing a brettinu

2. Tok allt ao fjora daga ao frysta allt brettid nidur fyrir -15 °C
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piding stakra graludupoka

Uppsetning tilraunar:
Fylgst med hitaproun i 8 stadsetningum i 3 stokum graluoupokum sem verda fyrir hitaalagi i klefa
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piding stakra graluoupoka - umhverfishiti

no. 104 fyrir ofan midju klefa, H:1.3 m no. 141 aftan vio bretti, H:0.7 m

no. 19 golf undir poka 1 no. 364 golf undir poka 2

------- no. 4 midjum haegri klefavegg, H:1.2 m no. 126 golf undir poka 3
no. 1 fyrir ofan midju klefa, H:0.8 m = == no0.192 vinstri klefavegg, framarlega, H:1.0m
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biding stakra graluoupoka - voruhiti

no. !l P1 horn
no.429 P3 midja

no. 488 P1 midja no. 137 P1 horn
===an0.423P2 midja = == 1n0.493 P2 horn
------- no.106 P3 horn

LN
(-]

Hitastig (°C)
s
u

-20

-25

-30 T T T /
0 5 10 15 20

Timi (klst.)

Nidurstodur: mikill hitamunur milli midju og hornpkt. enda mikid varmavionam folgid i vorunni sjalfri
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e Smidad i ANSYS-FLUENT
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e Kassalaga poki (54 x 54 x 10 cm)

iemningum

byggdur upp af 20.736 reikn
e Upphafshiti -26.0 °C sbr. tilraun

tladur
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Oct 07, 2009

ANSYS FLUENT 12.0 (3d, dp, pbns, lam, transient)

bekktir og varmaleidni og eol

protins og fitu eru mjog apekk
e Varmaflaedi og hitadreifing hermd i 10

kist. med 1 min timaskrefsteero —

keyrslan tok u.p.b. 20 min

30
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Nidurstodur likans eftir 10 kist. hitadlag (12.6 °C)

Hitadreifing (°C) i l0dréttu snidi i midju poka

- — ANSYS

-7 -4 -1 1

L.

Hitadreifing (°C) i laréttu snidi i midju poka
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Hitastig (°C)

midja

O ; _
—— EXP-488-P1

— EXP-423-P2

Hitastig(°C)
Hitastig (°C)

Timi (kist.) Timi (klst.) Timi (kist.)
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biding 20 graltudupoka - umhverfishiti

= + =192 vinstriklefavegg, framarlega, H:1.0 m 19 golf vid midjan haegri klefavegg
4 midjum haegri klefavegg, H:1.2 m 10.15 m fyrir ofan midju brettis (H:0.8 m)
------- 141 aftan vid bretti, H:0.7 m ====]040.65m fyrir ofan midju brettis (H:1.3 m)
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biding stakra graluoupoka - voruhiti

488 P1, midju poka SECLETE 137 P1, innra horn e || P1, ytra horn
— 73 P2, midjupoka  eeeeees 493 P2, innra horn m=eal?9P3 midjupoka
106 P3, innra horn = = | P3,ytra horn

U

=
=]

Hitastig (°C)
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0 5 10 15 20
Timi (klst.)

Nidurstodur: mikill hitamunur milli midju og hornpkt. annars vegar og milli pokanna hins vegar
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CFD varmaflutningslikan af heilu bretti af graluou

e Smidad i ANSYS-FLUENT

e 20 kassalaga pokar (54 x 54 x 10 cm)
byggt upp af 578 pus. reiknieiningum

e Upphafshiti -22.5 °C sbr. tilraun

e Jadarskilyroi: asetlaour
varmaburodarstudull
fyrir topp, botn og hlidar og
umhverfishiti ur tilraun notadur sem
umhverfishiti

e 5 mm lodrétt loftbil til ad taka med i
reikninginn ad pokar staflast ekki 7[4
fullkomlega saman

e Varmafraedilegir eiginleikar porsks

e Varmaflaedi og hitadreifing hermd i 10
kist. med 1 min timaskrefsteerd —
keyrslan tok nokkrar kist.

Loftrymi & mm

Frosin graluda
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Nidurstoour likans fyrir 20 poka eftir 3 kist. hitaalag

ANSYS

0 ANSYS 0
-1 -1

. -2 . -2
-3 -3

Loftbil 5 mm

-4 -4
-5 _— -5
-6 -6
-7 -7
-8 -8
-9 -9
-10 -10 Loftbil 5 mm
1" 11

- .
-13 -13
-14 -14
-15 -15
-16 -16
-17 -17
-18 18
-19 -19
-20 L -20 L
=21 ad -21 X
-22 -22

Contours of Static Temperature {(c) {Time=1.0800e+04) Oct 13, 2009 Contours of Static Temperature (¢} (Time=1.0800e+04) Oct 13, 2009
ANSYS FLUENT 12.0 (3d, dp, pbns, lam, transient) ANSYS FLUENT 12.0 (3d, dp, pbns, lam, transient)

Hitadreifing (°C) i l0dréttu snidi i midju stafla Hitadreifing (°C) i laréttu snidi i midri haed stafla
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Samanburdur likans og tilraunar fyrir 20 poka og

m/s vinds (edlilegt t.d. vid I6ndun)

Hitastig (°C)

Hitastig (°C)
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15 w

10F---------------- .
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15

10F-—---- - =
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Hitastig (°C)

Hitastig (°C)

Timi (klst.)
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= £ XP-logn ===== CFD-logn
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15
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Samantekt

e Frysting halffrystrar voru getur haeglega tekio 4 daga i
frostgeymslu
- frostgeymslur eru til ad vidhalda voru frosinni, ekki frysta vorunal!l
e Stakir pokar pidonudu ur -26 °C i u.p.b. -12 til -5 °C & einungis 5
kist. vid 12-13 °C umhverfishita
- ath. mjog oeinsleita hitadreifingu i pokum
e MjoOg goo samsvorun fékkst milli nidurstadna CFD likans og
tilrauna fyrir staka poka, lakari fyrir heil bretti (ath. ovissu um
péttleika og oreglulega I16gun poka a bretti)

e Hiti i 20 pokum a bretti haekkadi ur -22.5 °C i u.p.b. -21 til -6 °C
a 5 klst. vio 16-18 °C umhverfishita

- ath. mjog oeinsleita hitadreifingu i pokum og milli poka

e Ahrif vinds mjog markteekt neikvaed
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