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Welcome to our July newsletter

Food Security in Pandemic
I't is with pleasure that | opegbehgrio%.lggr{]ﬁ.in of Thou

edition with the news about theseheduling of the 1st
IIR conference on the cold chain, now to be held in
Cambridge, UK. The t heme Firstofall, you may be wondering where is Part | and if h e
Cold Chainod and-3tiMakh2610.n You missed one of the o6Chai
The deadline to submit an abstractis 15 September |  wr ot e Part |1 in my blog,
20009. can be foundhere When | started writing this note, |

realized that | had more to say than | initially thought
As part of the International Scientific Committee, | en- (this is a common occurrence, as those who know me
courage you to visit the website are aware of). So | decided to extend it to an article and
(www.icccuk2010.com and consider attending this hereitis.
conference.

First of all, what is exactly food security?
With this event in mind, | have selected two topics for

this newsletter: (a) food security in pandemic scenarios
and (b) the effect of aside fouling on the perform-
ance of evaporators in refrigeration systems.

| found the following definitions:

(1) "Access by all people at all times to enough food for
an active, healthy life." (World Bank).

(2) "All people at all times have both physical and eco-
nomic access to the basic food they need.” (FAO Com-

Please send your feedback to info@ fab@in.com.au. X i
mittee on World Food Security).

As always, feel free to forward this newsletter to col-
leagues that may find it of interest.
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(3) "Access by all people at all times to sufficient food Steven Newton is the National Technical Services Man-

and nutrition for a healthy and productive life" (The
Agricultural Trade Development and Assistance
Act,1990).

(4) "When all people at all times have access to suffi-
cient food to meet their dietary needs for a productive
and healthy life" (USAID Bureau for Africa, 1986).

(5) AWhen all people at
and economic access to sufficient food to meet their
di etary needs for a prod
(USAID, 1992).

Or we could define the antithesis (food insecurity):
Al rregular access to saf
ally acceptable food from neemergency
sourceso (VicHealth, 200

The word fiaccesso highli
food chains as a whole rather than food production
separate from distribution and consumption.

Kate Carnell, CEO of the Australian Food and Grocery AS a response to these factors, the RAWG developed an

ager for Metcash and he chairs the RAWG team. In
2008 and before the swine flu scare, he gave an enlight-
ening presentation at theapetus 2008 conferencEac-

tors that were taken into account to develop the food
distribution pandemic plans were:

Australiads food suip-ply
time management and consumers are used to just
in-time shopping, 24/7.

1 Before the plan, there
of sheltsteady items in the supply chain. Even) .
this was reducing, with no stockpiling capacity
and minimal surge capacity.

In the fresh food supply chain there was a maxi-
mum of five days supply, estimated to run out " €.
within two days in metropolitan areas.

i About 40% of the meals are not consumed at

501 ca

W

home. <ing

=

95% of homes have-2 days worth of pantry
stock.

Council, made a point about catastrophic events durin¢€mergency pantry list, which can be accessellit//

herspeech to the National Press CinlApril this

year. She put it bluntly: if all Australian domestic food
supply chains came to a halt tomorrow, how long our
food supply would last for? Her answer was 8 to 10
days.

After | requested information to a few individuals
about how prepared is the Australian industry to re-
spond to pandemic scenarias, AFGC statement
(again from Kate Carnell) in May 20@8ade it clear
that the Australian industry has a plan.

The Pantry List

The industryds planning
try Working Group) has representations of major sup-
pliers, retailersi(e. Metcash Ltd/IGA, Woolworths Ltd

www.pantrylist.com.au/

The list provides guidelines to increase household resil-
ience by ensuring 14 days pantry stock level. This list

does act as a reminder (much as a supermarket shopping

list) to ensure we are not forgetting the essentials.

This is a good start. Is it perfectible? Yes. | would like
to see:

1 Recommendations on minimum water intake per
day for a healthy person and minimum nutrition
intake per day, according to age, weight and
height.

1 Recommendations for dietary supplements that

may help to balance a deficient diet (e.g. the ugg; g -

of vitamins and fibre when availability of fresh
fruit is limited).

and the Coles Group) and government. The teamhas ¢  Recommendations on rations per day (including

been working for three years now to plan for crises tha

might affect the supply of essential food and grocery
items.

While details of these plans are not available for obvi-
ous security reasons, RAWG has a food distribution
plan to coordinate all the players in the food supply
chain in case of food sh
orderly distributiondo of
lia.
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lactose intolerant diets, vegetarians and halal).

A calculator that helps shoppers to estimate their
minimum requirements for 14 days.

1 Beyond avoiding door openings, recommenda-
tions for maintaining low temperatures in refrig-
erators during oubf-power situations. For exam-
ple, the use of plastic bottles filled with water or
gel packs placed in unused spaces withinthe 2 i

chiller or freezer, to slow down food temperatureA us

increases.


http://www.afgc.org.au/cmsDocuments/National%20Press%20Club%20address%20AFGC.pdf
http://www.afgc.org.au/index.cfm?id=828&ver=2&print=1
http://www.afgc.org.au/index.cfm?id=828&ver=2&print=1
http://impetus.gs1au.org/impetus/about.asp
http://www.pantrylist.com.au/
http://www.pantrylist.com.au/
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] And definitely, more information on food safety
and hygiene. For example, the use of contami-
nated water is a classic factor that contributes to
the spread of cholera in emergency situations.
Education on emergency drinking water options
could be valuable.

environmental awareness. Interest in local and re-
gional distribution models that connect growers with
consumers has ramped up globally since 2007 with
examples such as the FoodConnect enterprise in Aus-
tralia, the eFarm company
brand from the German retailer Feneberg.

(2) The sharing of distribution networks and infra-

Are we safe yet?

structure. Companies are noweealuating the way
they store and move goods in the context of support-

ing continued economic growth, while protecting the
With plans to respond to emergency scenarios inthe ~ environment. Some current examples demonstrate
Australian food supply chains, | feel reassured that the  that enterprises are now willing to cooperate with

capacity for a rapid response to catastrophic events ex- Other firms (even with competitors) to improve
ists. economies of scale and decrease logistics carbon

But there are pervasive issues that will not bring to a
screeching halt our food chains. 1

Current disruptive events such as the turmoil of global
financial markets, the symbiotic relationship between

food production and environment and increasing pro-
duction costs can lead to a profound transformation of
food production systems. l

From theseProf. Julian Cribb maintains that securing
water for food production is the most pressing problem

for agricultural enterprises worldwide. Prof. Cribb has

said that the volume of fresh water available to grow

food is now in decline and that farm outputs will have to
double in the next years, while using only two thirds of
todaybs water vol ume. T

Therefore, a fundamental question is, how can the
global agrifood sector can produce more with less?

My view is that the answer to this question will require a
holistic vision of food chains, whereby competitiveness
is conceptualized as a function of the cumulative effi-
ciency of the supply chain partners. The key role of in-
novation on lifting the competitiveness of the industry
needs to be recognized and addressed in the strategic
plans of industry and Governments worldwide.

footprints. Examples include:

TheECR Sustainable Distribution Groinitia-
tive (UK) ), which aims to save food and gro-
cery industry mileage by sharing vehicles and
improving the efficiency of warehousing net-
works.

TheSmartWaySM Transpor(USA), an inno-
vative collaboration between the Environ-
mental Protection Agency and the freight sec-
tor designed to improve energy efficiency, re-
duce greenhouse gas and air pollutant emis-
sions, and improve energy security (EPA,
20009).

TheClean Cargo Working GroufJSA),

which is a multisector, busines®-business
collaboration between ocean carriers, freight
forwarders and shippers of cargo. Members of

this group include Coe&ola, WatMart, Chi-
qguita Brands and Starbu
Tools used to enhance communication between
participants are annual environmental surveys,
intermodal emission calculators and CSR per-
formance surveys (BSR, 2009).

(3) The growth of supermarkétd initiatives to opti-

Despite the lack of an organised approach by most Gov- mize supply chains. Examples include:

ernments worldwide, innovation in food chains is al-
ready occurring. In some cases the innovators are the
consumers themselves. Emerging innovations include:

(1) The rise of urban, local and regional chains: issues
such as food security, power imbalances in food chains,
environmental impact of food transport, obesity and

other health issues attributed to the strategies of multina- q
tional food companies have led to some disillusion

among consumers on current food systems and the
growth of companies that embrace ethical sourcing and
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Wool worthés Limited Env
ability plan(Australia), which aims to achieve

a 25% reduction in CO2 per carton delivered

by 2012 through the reduction of distance trav-
elled, the introduction of new vehicle designs,

the use of alternative fuels and the use of hy-
brid trucks (Wool wortho

TheWoolworths Holdings Limited initiative
(South Africa) to reduce relative transport
emissions by 20%, through restricting-air



http://www.water4food.com.au/news/Water.shortage.crisis.looms.-.professor.htm
http://www.water4food.com.au/news/Water.shortage.crisis.looms.-.professor.htm
http://www.igd.com/index.asp?id=1&fid=2&sid=10&tid=0&folid=0&cid=875
http://www.epa.gov/smartway/
http://www.bsr.org/consulting/working-groups/clean-cargo.cfm
http://crreport08.woolworthslimited.com.au/summary.php
http://crreport08.woolworthslimited.com.au/summary.php
http://www.woolworthsholdings.co.za/sustainability/environment.asp
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freight of food products and sourcing food re-
gionally wherever possible reducing reliance on
long distance road transport.

1 TheWaktMar t 6s Sustainabil
(USA-global), which aims to reduce the number = -
of trucks by redesigning the supply chain net-
work, changing the presentation and size of foods®
products and using auxiliary power units in their @
truck fleet . :

1 The redesign of th&esco distribution network
(UK), which aims to reduce 50% emissions per
case by 2012. Tescoos _
ture includes 29 warehouses and over 2,000 ve- ' .
hicles travelling 659 million km across the pri-
mary and secondary transport operations. Tesco References (not linked to a website):

is measurlng the ca_lrbon footprint of three of its Robson, S.. Fisher, D., Palmer, A. and McKinnon, A.
major food categories (tomatoes, potatoes and . .
. . 2007. Reducing the External Costs of the Domestic
orange juice). Tesco has also committed to re- .
duce packaging by 25% over the next 3 years Transportation of Food by the Food Industry. Report for
" the Department for Environment, Food and Rural Af-
fairs. Faber Maunsell. 73 pp.

Other strategies that can also contribute to the sustain-
ability of food distribution systems are:

1 The use of reafime telematics and computer
routing and scheduling (Robson et al., 2007).

1 The implementation of alternative transport
modes (e.g. rail and water ways).

1 The use of hybrid trucks, which increase fuel
efficiency 3650 %.

1 The use of alternative energy sources for power-
ing cold chain infrastructure. Fexample, the
combination of grid electricity and power de-
rived from wind (eolic) energy

1 Packaging optimization and removal of excess
packaging (Robson et al., 2007).

Dirty Evaporators: AirSide
distribution centres Fouling and its Effect on

1 The use of hydrogen cells to power forklifts in

1 The use of supply chain network modeling as an Evaporator Performance

aid to reducing food shipping carbon footprints

(Robson et al., 2007).
A dirty evaporator in a cold store, refrigerated transport

orarcondi tioning unit means
Novel developments on these areas are likely to con- ternal surface is covered with dust, dirt, or biofilms (e.g.
tinue in the next decade. This author believes that innc moulds).
vation can successfully become the driver to transform
food supply chains. Innovation will enable the world to
supply safe, wholesome and affordable food in an en-
vironmentallychallenged future.

A variety of technologies have been tested to clean coils
in air conditioning and refrigerated systems, such as ul-
traviolet lamps, pressure washing, chemicals and bio-
cides, all with advantages and disadvantagedefith
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http://www.socialinvest.org/projects/iwg/documents/Anderson_Presentation_10-08_v2.pdf
http://www.socialinvest.org/projects/iwg/documents/Anderson_Presentation_10-08_v2.pdf
http://www.igd.com/index.asp?id=1&fid=1&sid=3&tid=41&folid=0&cid=40
http://www.edf.org/page.cfm?tagID=1453
http://www.edf.org/page.cfm?tagID=1453
http://tno-refrigeration.com/mediapool/%2048/485045/data/D.1.1.b_Start_Document_Night_Wind_-_Public.pdf
http://tno-refrigeration.com/mediapool/%2048/485045/data/D.1.1.b_Start_Document_Night_Wind_-_Public.pdf
http://tno-refrigeration.com/mediapool/%2048/485045/data/D.1.1.b_Start_Document_Night_Wind_-_Public.pdf
http://www1.eere.energy.gov/hydrogenandfuelcells/education/pdfs/early_markets_forklifts.pdf
http://www1.eere.energy.gov/hydrogenandfuelcells/education/pdfs/early_markets_forklifts.pdf
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studies exist on the use of biocides in HVAC systems,

charge.

but their use in refrigerated storage has been less investi To understand the effect of external fouling on coils

gated. The two major concerns in terms of deposition of
biological materials on coils are fungi and bacteria.
Fungi are often allergenic or toxic themselves, although
we are often more concerned with their spores that can
also be allergenic and toxic. Additionally, as fungi grow,
they can produce mycotoxins, metaboliegrpducts

that can be harmful to humans.

Bacteria can also be allergens and cause disease and

sickness. Some common bacteria that causes concern ir

the food industry arkisteria spp., coliforms and entero-
COCCi.

Effect of microbial contamination on the
evaporator coil

Evanset al(2006) surveyed 15 food processing plants
handling a variety of products such as salads, ready
eat meals, raw poultry and others chilled products. Mi-
crobial swab samples were taken at day 1 and after 6
days of the initial visit in seventy two cold rooms. The
results showed that twelve out of the fifteen plants had
at least one chilled room where microbe counts were
above 5 logycfu cm?.

The bacteria present whssteria spp., coliforms, en-
terococci, S.aureuandB. cereusThe level of contami-
nation varied significantly between factories and no cor-
relation between temperature, relative humidity, airflow

and the number and types of bacteria was detected. Fur-

ther trials with an experimental evaporator indicated that
bacteria could be transferred from the surface of the
evaporator to the air within a cold room. Little bacteria
growth was found on clean evaporators.

Effect of fouling on the energy use of re-
frigeration systems

Coil fouling is defined as an increase in pressure above

100% and a decrease of heat transfer below 100% whent O I' 0 S

compared to a new coil 6s
flows from coil fouling can cause typical degradations

of less than 5%, but can be much greater for marginal or

extreme conditions, where the units are operating on a
steep part of the fan curve or have low refrigerant
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we need to review some heat transfer concepts.

The temperature differentials for evaporators are pro-
portional to the heat transfer coefficient of heat trans-
fer surfaces, the area of the coil and the rate of heat
flow being transferred from the refrigerant to the air.
The relationship between these factors in an evapora-
tor is shown in Eq. (1):

=U ADT,

Qevaporato r

Where

Qevaporator heat flow between the evaporator coil and
the cold store (W);

U = overall heat transfer coefficient (WTK™);
A= area available for heat transferym

DT .= logarithmic mean temperature difference be-
tween the air and refrigerant. Figure 1 illiustrates this
concept further.

Fouling in the coil affects two parameters of Eq. (1):
the heat transfer coefficielt, which is a measure of
the resistance to heat transfer between air and refrig-
erant flowing inside the coil, and the heat transfer
areaA.

The expected effect on heat transfer is very small, for
two reasons:

(a) Effect onJ: the foreign material will normally

deposit within the finés
The insulative effect of the film is therefore located at
the end of the fin, whi c

efficiency, as very thin fins are typical of HVAC sys-
tems.

(b) Effect onA: the area covered by deposited parti-
cles is very small, compared to the total heat transfer
surface available in the evaporator (i.e. fins and pipe
area).

How does fouling affect the evapora-

fan perfor manc
r

Air velocity through the evaporator coil affects both
fan energy and heat transfer performance (Figure 2).
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Where

W= Fan energy use (W);

Q= Volumetric flowrate of air (rhs?)
[OP=Pressure drop across facility (Pa);
hr=fan efficiency;

hmoto= Motor efficiency;

Figure 2 indicates that increasing air velocities (by modi-
fying the fan speed directly) will increase energy usage.
Increasing the air velocity will also influentk but at a
decreasing rate and up to a maximum limit.

However, published research on the effect of coil fouling
on HVAC systems (Blatt, 2006) indicates that a modest
decrease in energy usage is to be expected in cleaned air

Figure 1. Typical temperature differences used to as-conditioning units with respect to clogged units. Some

sess temperature performance in evapordibgsis

the temperature difference between theoailand the

published results that back this view are below:

(1) A 5 to 10% pressure drop increased between 2 to 4%

evaporation temperature (calculated as the average dhe energy usage. These results were greater for marginal

the refrigerant temperatures at the inlet and outf2t).

Tof is the temperature difference between their
and the evaporation temperature.

Fan energy

Fan energy use

Air velocity

and extreme conditions, e.g. units that were operating on a
steep part of the fan curve or that had low refrigerant
charge.

(2) Energy usage was relatively insensitive to low and
moderate air flow reduction due to fouling. For example,
an air flow reduced by 35% resulted in a 6% drop in en-
ergy efficiency.

(3) Substantial fouling is needed to produce a modest (i.e.
5%) degradation in energy efficiency.

Further, Yanget al. (2007) found capacity degradation of
4 to 5% for an 11 kW evaporator with fouling over one
year. They also found that large evaporators are affected
less by fouling than small equipment, due to the use of

Figure 2. Relationship between evaporator face velocdeeper coils with lower fin densities.
ity, fan energy use and overall heat transfer coefficient

().

So, should | worry about dirty evapora-
tors?

The relationship between fan energy usage and pres-
sure drop due to fouling (or any other blockage) is rep-

resented by Eq. (2):
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From an energy savings point of view, the rewards of
cleaning evaporator coils are likely to be modest. How-
ever, if we extrapolate small energy savings to several

6
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cold stores/refrigerated trucks, cleaning evaporatoraVorld Congress of Food Science & Technology.217

to increase energy efficiency could be worthwhile, SeéPtémber 2006 Nantes, France 7 pp.

To fully assess the opportunity, cémnefit analyses Yang,L., Braun, J.E. and Groll, W.A. 2007. The impact of
on specific equipment/sites would need to be per- evaporator fouling and filtration on the performance of
formed. packaged air conditioners, Int. J. Refrigeration 307 5Q8.

From a temperature control point of view, a clean
evaporator can lead to more homogeneous tempera-
ture in cold stores, because the cool air forced by the
fan will not face obstructions and will distribute

more evenly in the storage space.

Better temperature maintenance and control within a

cold store is indeed a good thing. But there is also the

benefit of avoiding contamination from the evapora- ,

tor coil to food products: the Australian Cold Chain <'Ep ’

Food Safety Programs, which are a companion vol-

ume of the Australian Cold Chain Guidelines (1999), FOOdChaln
specify in Section 4 (Support Programmes) that a INTELLIGENCE

cleaning programme for businesses handling food in
the cold chain needs to consider cleaning and sanitis-

ing in Achillers, freezers and o@her ? age r ooms,
: . . . oo ain Inte Ilgence :
including the fan units in those articular
concerns are spoilage and food poisoning organisms PO BOX 1789

(e.g.Listeria monocytogengsCompliance with the North Sydney 2059, NSW

ACCG is a requirement commonly requested by su-

. . Australia
permarkets to their suppliers.

Tel. 0404 353 571
Fax +61 2 9460 1239
www.foodchain.com.au

DISCLAIMER

This newsletter is for general information purposes only. Food Chain Intellige
taken all reasonable measures to ensure that the material contained in this n
correct. However, Food Chain Intelligence gives no warranty and accepts no
for the accuracy or the completeness of the material. Readers are advised nc
on this information when making any decision. Readers should seek indepen
before making any decision. Food Chain Intelligence reserves the right at an
changes as it deems necessary.
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