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1 NTROD\.JC'J."::J ON 

1"he purpose of this st.udy· is to cont. .. ibute to the fol low

up to the First. Cnnsultat.iun or. t.he Fisheries Industry 

heJd in Gdansk. Poland. from 1 to 5 June 19&7. 

The main aim of th\? study is to establish guideline:; for 

cold-stores in small fishing ports. 

Th<- st.ud}· deals tr.ith standardisation of cold-stores applice:s

ble to the requirements of the fishing ports, these stores 

being able. t:o handle t.he dai.iy catch on transient or lon9 

t.enn basis. 

Tne storage design is to be laid out to address ~anual and 

mechanical approaches. 

cau:.~ at. sea pn~servat.ior1 \~i 11 !Jc addressed wi t.h t.he intent 

of keepiny t.he qual!ty of the fish as fresh as possibh:. 

This wi 11 be applieJ ..:here tt1e climatic conditions calJ 

for food-quality ice, in block or chip form. In short, 

addressing catci1 waste reduction due to lack of in-fresh-state 

conservation methods. 
The clmcept. of the need t.o J>resen:e perishable f oc,d i s to 

rll low ad<tptation <;f i r-n~gula1· supph• lo constarit demand 

and to create a dependable source of fresh protei.n 

supply, thus improving t.hc local diet and giving impetus 

to the growth of the fishing industry. 

Proper preservation wi 11 not only have a beneficial effect 

on consu.pt.ion ~at.terns, as mentioned above, but is essential 

t.o 9uarant.ee the ~onswner reasonable price stability 

t.hrou9hout. the y~;t;·. It will also assure the fisherman .1 

fair ..arket value for his catch, at.all Li.es. 

Ac:dressin9 this vroblnm is bound to hav~ ll~n~f icial 

fall-out for lh~ local econc1my and hinterland. It will 

t•1r>rove the ava i) ability and quaJ i ty of ot.her food suppl i et;, 

such as meats, poultry and vegetables, it=:> these f tnd the~ r 

way .irtto t.he cold stor·e S)'Stem. This ir1 turn wil i enhance 

Lhe return on th~ i~vestment. 



- 4 -

ln the case under considerat.ion, t.be catch is sold fresh 
upon arrival at. the dockside. for illllllediate consumption. 

This is llK>St true for the aore sought-after varieties with 

the unsold cat.ch being smok~d, nightly smoked for consumption 

within a few days. <:>trongly, for consumpti<>n wi t.hin a mont.h, 

and ~TY Sll\C'ked for long term conservation). 

l t is eviderat from Un~ above that. the hinterland depends 

on smoked fish products. This hardly augurs !or a change 

in tne present consumption pattern of what. essentially is 

an inexpensive form of J.'rotein. 

Refrige:-~tion of unsold fish 1.;~l.l not onh· permit st.abilising 

availability on the local market. but it will permit repla

cing t.he lightly smoked fish with fresh one. Furthermor·e 

a steady supply of the local market will reduce consumer 

price fluctuations t.o a minimum. Adding to the refrigeration 

plant a chipped-ice/block-ice facility wi 11 increas~ the 

delivery range <>f fresh fish further inland. Should a freezer 

be justified. and added, then this more appetizing form 

of fish could n:place the more int.ensely smoked var·ieties 

sold to the hinterland. 

The refrigeration company could be operated as a r•r'ivatt:, 

public or fishermen-cooperative venture. It would _t\•.Jy \JP 

the excess catch not sold on the local market, and would 

release it. as locally needed, while developing new cl icnls 

further inland. 

This report out.lines a step by sLer method to be fol lowed 

to establish the paramt:urs, collect. the data, analyse and 

decide whfch combination of solutions is best suited t,o 

t.he Sjlecific probjem. ll furt.her includes, drawin9s, cquiJ1-

ment sizin9 and specifications set up to pt=rmit far ran9in9 

questionin9 of the 111anufacturer n1arket. 
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PLANNING PROCEDURE 

GUIDE LINES TO ESTABLISHING OF A COLD STORAGE SYSTEM 

A. Base data. 

B. Base guide lines. 

C. ObjecLives. 

D. Project location. 

E. Technical corstruction data: 
1. Strucluras, 
2. Electro-•echanical equipsnent, 
3. Power sources. 

F. Investment cost. 

G. Financial inv~stment plan. 

H. hanagement and opera~ional plan. 

I. Operat.ional cost/r~turn analysis. 

J. Return ora i raves tmen t. 

K. Ec~nomic and social fall-out. 

L. Proj~ct schedule. 
1. 1·1me schedule, 
2. Material, equipment and Labor requirements, 
3. Alternate technical solution considerations. 

PL Alternative solution. 
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A. BASE DATA 

A/l. Project rclat.ed regional and national economic dat4. 

A/2. kegional climatic dat.a. 
A/3. Rural and urban population centers. 
A/3. Market centers and habits. 

A/4. Transportatiora network. 
A/5. Project fit with existing national development plan. 

B. BASE GUIDE LINES 

B/1. Physical site data. 
B/2. lndustrial considerations for catch. 
B/3. Secondary effects of projects presently underway. 

B/4. Existinq com111ercial infrast.ructure. 

C. OlsJECTIVES 

Ctl. Project na•e. 
Ci2. Source of financing. 
C/3. Short ~roject description. 

C/4. Cost estimate. 
C/5. owner and end user. 

D. PROJECT LOCATION 

D/1. Feasibility study. 
D/2. Catch conservation. 
D/3. Loss and waste control. 
D/4. Effect on re9ional rural develo.,.ent. 
D/5. Jmproved supply of the .. rket as to reliability quantity 

and quality. 
D/~. Required technical knowhow. 
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E. TECHNICAL CONSTRUCTION DATA 

Eil. Structures 

a. Site and si tc uti li t.y plan. 
b. Building dimensions reflecting industrial and 

commercial re<tuirements, responding to lo<:al 

climatic conditions. 

E/2. Electro-mechanical equipmenL. 

a. Sanitary. Electrical. Mechanical and Refrigeration 

equipment iay..:out plans. responding t-o local 

climatic conditions. 
b. Calculatiotas back-up fo1· refrigeratic,n equipment 

sizing l.Jased upora end use whether refrigeration 

freezhag or deep freezing. 
c. St.orage layout analysis. and lay-out plans. 

d. Potential block-ice and/or chip-ice manufacture 

consideratiuns. 
e .. Maintenance and material handling equipment. 

Ei3. Power source 

a. Analysis of existing power source. 

b. Suilding and equipment plans. 

F. lNVESTMENT COST 

F/1. Line-item list of local and import6d costs. 
'i/2. Itemised purchase-list with unit prices expressed 

in local as well as for~ign currcnc)' of purchase. 
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G. fo'lNANCIAL INVESTMENT PLAN 

G/l. Alt.ernative financial project structures. 

G/2. Sources of financing. 

G/3. Conditions of financing. 

H. MANAGEMENT AND OPERATIONAL PlJ\N 

H/1. Time table for proposed project. 

H/2. Manpower requirements. 

H/3. Project administrative organisational chart and 
descriptive of its modus operandi. 

H/4. Project"s operating personnel training plan. 

H/5. Operating company's invest.nent and management plan. 

I. OPERATIONAL COST/RETURN ANALYSIS 

1/1. Potential return on investment analysis. 

1/2. Operatint.J cost analysis. 

1/3. Receipts 

1/4. 1-5 year budget -est:imat.es~ 

J. RETURN ON INVESTMENT 

J/1. F'inancial 

a. Return on investment calculation. 
b. Added value c&lculation. 
c. Determination of minimum attractive return. 

J/2. Economic 

a. Income impact. 
b. Effect on trade balance. 

c. Chan9es :i.n employment picture. 
d. Economic return on investment. 
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I<. ECCJf~O~IC AND SOClAL FALL-OUT 

I</ l . Emp l oymE'!n t. . 
Ki2. Effect. or. health and nutrition. 

K/3. Ptrsonnel training. 
K/4. Food supply stability improvement.. 

K/~. Increase of variety of food supplies. 
K/6. In t.he case of the BlocK-iC~ plant, im~roved 

st.andard cf· living. 

L. PROJECT SCHEDULE 

L/1. 1'i1re Schedule 

a. Time estimat.e for each phase of. project. 
b. A!1alysis cf successive work phases. 

c. Bar schedule. 
d. Individual activity time spans. 

e. Critical path. 

L/2. Mat.P..rial, Equipment and Labor requir.emerats 

a. Material~ r~quirument break-down. 
b. Equipment. requirement break-down. 

c. Labor requirement. b~eak-down. 
d. 1'hird parties and sub-contracting requirements. 

e. Financing. 

Li3. Al~ernate technical solut.ion considerations 

a. In case of sever~] projects: 
a/1. Interprc,ject rf'sources tJ"ansfer. 

a/2. Resultira9 savin9s. 



- 11 -

M. ALTERNATIVE SOLUTIONS 

M/l. Mobile units. 

M/2. Sma) l pe&·sonal cold stores. 

SPECIFICATIONS 

The fol lowing pages inc I 1de general and speci fie comments 

applicable to t.lae cc-oler and freezer stores, tabulation 

of suggested store sizes, and their applicable equipment. 

Furthermore. notes refering to block/chip-ice nianufacturing, 

as well as fish storage lay-out. considerations. 

1·he cold/freezer store is to be located as close as feosible 

to the catch arrival area. This might be a dock or a beach 

area. benefitting, 01· not, from the existance of an adjacer.t 

local market. The fish that- are first to be offered to the 

public for sale, should be set for sale \Ander a shed and 

packed in ice. This will reduce spoilage of the unsold part, 

which eventually will end up in Lhe refrigerated store. 

The site chosen for the store should be naturally well 

drained. 

As a first step in site preparation, all vegetation and 

top soil should be 1·emoved. The building site itself levelled 

and compacted, and draina9e ditches dug to remove roof rain 

run-ot f. In the particular case for the freezer, if available, 

a grdve l layer. 20 cm thick, should he laid under the 

building. This wj 11 permit natural ventilation of the 

foundation, rather then r·equire electrical heating of same, 

t.o prevent potential frost formation, and eventual frost 

heave. 
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COLD STORE COOLER 0°/+2°C 

Type No. Area Length Width Height No.Door 

mZ. m. m. m. leaves 

2a·111 20 5 4 3 1 

287/2 40 8 5 4 l 

287/3 60 10 6 4 1 

287/4 100 11 8 5 1 

287/~ 150 1!> 10 5 1 

287/6 200 15 13.3 6 2 

287/7 400 20 20 6 2 

2ti7/8 600 30 20 6 2 

26'//9 1000 40 25 7 2 

287 /10 2000 so 40 7 2 

Constr·uction Specifications 

a. Concrete floor, 12 cm. thick B 30 or better. 

b. Precast concr~te curbs, 40cmx15cmx100cm, 
for interior protection of walls. 

c. Steel structure, either hot-dip-galvanised, or rust 
inhibitive pairit, one factory, one field applied coat. 

d. Walls and ceiliraCJ of 10cm (4") insulated, hot.-dipped
galvanised, or aluminium metal faced panels. 

e. Refri9erator door. manually operated, plus PVC curtain: 
-up to 150sm area, hin9ed door, sin9l~ leaf, 2.10naxl.20m; 
-above 200sm area, slidin9 door, double leaf, 3mx2.40. 

f. Appropriate 9utters and down spouts. 

9. For required li9hting, refri9eration-equlpment and 
stand-by power, see electro-mechanical specifications. 



- 13 -

F'REEZER -25°C 

Type No. Area Length Width Height No.Door 

.. ~ •• • •• •• leaves 

2587/1 20 5 4 3 l 

2587/2 40 8 5 4 1 

2sa·113 60 10 6 4 1 

2587/4 100 12 8 5 1 

2587/!> 150 15 10 5 1 

2!">87/6 200 1!> 13.3 6 2 

2587/"i 400 20 20 6 2 

2S87/8 600 30 20 6 2 

258'//9 1000 40 25 7 2 

2587/10 2000 ~o 40 7 2 

Constr·uction S11ecifications 

a. Bottom concrete slab, 10 cm. thick B 30 or better, inclu
ding conduits for floor heating system. 

b. Jnsulation panels. polyuretane 12.5 cm (5") thick. 

c. Upper concrete slab. 12 cm. thick B 30 or bett.er. 

d. Precasl concrete curbs. 40cmx15cmxJOOcm, 
for interior protection of walls. 

e. Steel structure, either hot-dip-9alvani&ed, or ru~~ 
inhibitive paint, one factory, one field applied coat. 

f. Walls and ceilin9 of J5cm (6") insulated, hot-dipped-
9alvanised, or alwninium 11etal faced panels. 

9. Freezer door .. manually operated, plus PVC curtain: 
-up to 150sm area. hin9ed door. sin9le leaf, 2.10.Xl.20m; 
-above 200sm area, sliding door, double leaf, 311x2.40m. 

h. Appropriate 9utters and down spouts. 
' 

1. For required 119htin9, heating cables, for floor and door, 
refrt9eratJon equipnMSnt end stand-by,power, see electro
•echanical specifications. 

1 
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REEFER DESIGN CRITERIA 

Average outside desiqn tcmprature: 40° C. 

Design relati~P. humidity: 88%. 

Number of air changes per hour: 

10 for coolers 

15-20 for fr~ezers. 

Daily storage design turn-over: 1/4 of storage volume. 

Storaqe capacity design basis: 160 ~gim;. 

Manual storag~ act::ess alley dimensions: 1.20 m wide. 

Maximum allowable storc~ge height: l m from ceiling. 

Manual storage range: 1. 5 - 1. 7 rn off th~ floor. 

Sam11Je store of 100 sm utilised in sam: 'n calculations. 

Compressor-evaporat.or tandems in separate unit.s, smallest 

size being equal to 2/3 design c:apaci ty, for a two assembly 

store, and l/2 for a three assemblies and less for. above, 

assurin<J in the case of a bredk-down, at least. '2/3 design 

capacity. 
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EQUIPMENT SPECIFTCATION 
CHECK LIST 

-Collllpr-essors, air-cooled, semi-hermetic tropicalised 

-Compressor capacity 

-Oil l~vel indicat~r 

-Oi 1 separator 

-Controls 

-Air cooled condensor 

-Coolant liquid 

-receiver 

-dehydrat.or 

-l!:xpansion valve 

-Evaporators, extra-flat, tropicalised, with au~omatic 

electric defrosting 

-System insulateo ~iping 

-PVC 40 condens.:ite r-emoval piping 

-Condensate pressure regl.llating valves 

-HP, LP manometers 

-Liquid level indicator 

-Control panel 
-Power On-off, indicator light 
-Defrost, indicator light 

-Breakdown, indicator Jight 

-Electric thermostat 

-Store room electric panels ,and lights 

-Freezer, only, floor and door heatin9 cables. 
' 
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COLD STORE COOLER 0°/+2°C 

COKPRESSOR CAPACITIES 

Type.No. Area Vo!wne Refriger. Nu1aber of Comp.capac. 
mZ m> load Fg/H compress. Fg/1'/unit 

287/1 20 60 lt) 500 2 10 000 

'26'112 40 160 32 500 2 18 000 

287/3 60 240 38 600 2 20 000 

287/4 100 480 68 soo 2 3S 000 

287i'J 150 ?~O 78 000 3 26 000 

2Es7/6 200 1200 113 000 :3 40 000 

287/7 400 :?400 208 000 ~j 70 000 

28'7 /8 600 3600 299 400 3 100 000 

287/9 1000 '1000 5J8 000 4 140 000 

287 /10 2000 14000 1 050 000 4 2!>0 000 
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COLD STORE COOLER 0°/+2°C 

EVAPORATOR CAPACITIES 

Type tto. Nuaber of Fvap.capac. Daily load Storage 
evaporators Fg/H/Unit entry kg/day .l 

28"/ ii 2 10 000 1 200 30 

287/2 2 j8 000 ~. ~60 140 

28113 2 20 000 6 400 160 

287/4 35 000 14 000 350 

287/5 3 26 000 24 000 600 

287/b 3 40 000 41 700 1 030 

287/7 4 70 ooc 89 400 2 240 

287/8 4 75 000 13~ 000 3 400 

287i9 6 94 000 265 000 6 650 

287/10 6 !67 000 s;~o 100 13 800 
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F .. REEZER -25'.,C 

COMPRESSOR CAPACITIES 

Type.No. Area VolWJJe Refriger. Number of Comp.capac. 

m1 ml lrJad Fg/H compress. Fg/H/unit 

287/l 20 60 26 800 3 9 000 

28'1/2 40 H~O 42 100 3 15 000 

287/3 60 2~(, 50 200 3 17 000 

287/4 100 480 87 500 3 30 000 

287/S ) 50 ·1!.JC 131 100 4 34 000 

287/6 200 120\> 197 000 4 50 000 

287/7 400 2'100 380 000 5 ?6 000 

287/8 600 3600 644 000 6 110 000 

287/9 1000 7000 1 0~6 000 8 132 coo 

2&7il0 2000 14000 2 120 000 10 212 000 
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EVAPORATOR CAPACI1'IES 

Type No. Number of Evap.capac. Daily load Storage 

evaporators f'giH/Unit:. entry kg/day ml 

287!1 3 9 000 l 200 30 

287!2 3 15 000 5 560 140 

287/3 3 17 000 6 400 160 

287i4 4 30 000 14 000 350 

287/5 4 34 000 24 000 600 

287/6 4 50 000 41 200 1 030 

28'7 /7 6 64 000 89 400 2 240 

287/8 6 110 000 135 000 3 400 

287/9 6 132 000 265 000 6 650 

28'/ /JO 10 212 000 550 700 13 800 
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COOI .... ER/ FREEZER 

REFRIGERATION FLOW-DIAGRAt~ LEGEND 

1. C:onapressors 

2. Oil level ind1cat.or 

3. Oil separacor 

4. Control 

5. Air-cooled cond6nser 

6. Receiver 

7. Dehydrator 

8. Expansion valve 

9. Evaporator 

10. Thermostat 

11. HP, LP manOlnfl!ter 

12. Liquid level indicator. 
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MANUF Ac~·uR I NG 

BLOCK AND Cl-I I PPED I CE 

To op ti mi se fish conservation it is adviseable to r1ack it 

in chipped ice as soon as received. This applies to the 

fish Lo be sold upon arrival in the naarket, as well as t.hc 

fish to be stored in the cooler. for local resale or shipment 

to ott.er markets. 

Chip-ice can be produced in two fashions: either b)· crushing 

block-ice, as ne~ded. or by a chip-ice equiPftlent. and siloed 

storage. The direct chip-ice 111anufacturing and siloing can 

be econ~mically justified only where industrial fishing 

boats take on a .lat 9E. load p1:.io1· to going out to sea. On 

the ot.her hand tne crushing of ice-blocks is recommended 

for small fishing ports for number of reasons: 

--Ice-blocks can be manufact.ured to meet a need beyond the 

one of fish conservation olilY. for example for domestic 

use. This would increase subtantial ly the rel.urn on this 

invest.a1ent. 
--crushing can Lake place in small amounts or. an as needed 

basis, where-as si loed chips would either re~uire large 

equipsnent or large storage to f lexibi ly face t.he varying 

needs. 
--Jee-blocks can br. stored, in a segregated space within 

t:he cooler; where-as chip-ice would require an additional 

silc, structure. 
--Lastly the crusher is a less sophisticated equipaaent 

requiring less follow-up maintenance then the chip-ice 

unit. 
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lCE - BLOCK PLAl't'T 
Type No. No.cakes wei9ht power storage 

/10 hrs. kg kw per day a> 

18-187 20 10 3 1 

18-287 32 10 5 1 

IB-387 60 10 14 1.5 

18-487 60 1 !> 14 2 

Ils-~87 40 25 18 2 

IB-687 64 25 24 4 

18-787 96 7.5 l5 5 

COlllllents to above tabulation: 

When properly operated two shifts per day can be carried 

out. leaving time for maintenance and upkeep. Each shift 

will require, depending on manufacturer's specification 

an apprQximate 10 hour time span. 

The required block-ice storage volume was based on a two 

shift day. The actual sto1·age needs can be determined only 

within the framework of the ]:iroject. and could go substanti

ally beyond the tabulated figures. 

Should a minimal solution at the port call for the instal-

ati·on of ice 11anufacturing facil i t.Y only. and for no fish 

I"efrigerat.ed storage at all. then, the mini111al storage volume 

to be installed should be approximately 14 m'. i.e, 

2.4x2.4x2.4 •· allowing for a useful! 10 a> of storage. 

The power requirements reflect the need for ice-manufacturing 

only. Not. includP•1 are lighting, motorised hoist·s et".c. 

The motorised hoist is rec0111111ended as of the IB-387 llOdel. 

The economics of Lhe plant call for: 

-2 mnen per· shift 

-appx. 1 kwh/k9 of ice 

-fresh water. 
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DOCK/LANDFALL AREAS 

Neither in lar9e. nor in snaaU ports are there normally 

any i 1sh off-loading facilities .• in the sense of specialised 

equipment. The bocst.s used by coastal water. etc. fishermen, 

do not require any off-loading equipment; and trawlers have 

on board cranes. i.e. are self unloading. 

On t.he other hand. \orhi le in larger ports the docks and 

wharves do-se:i:ve as a proper working area, for catch sorting 

and ic.P--pocking; sma! l fishing ports have no such work area. 

J~ i~ Lherefo1~ mandatory for sanitary and effective 

catch-sorting to have a cleanable concrete slab. prefereably 

part.Jy if not comiiletely covered by an open air shed. to 

allow for catch processing .. 

Fresh water for ctn:a wash-down should be provided for. as 

shoulo be proper drainage and waste removal. 

CATCJ-1 PRESERVATION .AT SEA 

Where climatic conditions call for it, ice in form of chip 

or block should be taken aboard the boats, to preserve t:lee 

fish in a as fre~:h a state as possible. This implies that 

the boats' volumes and dimensions are sui:h as to aliow adaiit

at.ion of insulated containers, or custom formed storage 

areas into them. 

There is no Ultiunal way in which a 9eneralised solution 

can be aJ>proached in this reJ.rort. It has to be studied on case 
by case basis, keeping ih mind the adaptability of insulated 

material to exist.in9 sh&pes, as 1 t can l>e :inst.al led by cut.

ting up panm~ls. or by fonmin9 insulation into prepared 

voids. 
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STORAGE 

Storage wi 11 be either manual or mechanical, Le. 

forklifts, means. Access alleys within the store have to 

be la.id out to a! low easy circulation of store personnel. 

Their presence whithin the store, particularily in the case 

of freezers shouid be kept to a minimum. This is for their 

own heal th and to reduce the open door time (reminder the 

doors are manua 11 y operated), thus reducing refrigeration 

loss to a minimum. 

Storage lay-out should not inhibit proper circuiation of 

air, as this wouid reduce the stores effectiveness. Minimal 

clearance fror.1 wall (0.5 m) and ceilings Cl.Om) have t.o 

be respected. 

Evidently in the first phase manual st.or age should be resor

ted to. this limits stacking to a height of 1.5 - 1.7 meter. 

Beyond that height, storing on shelves and mechanical 

stacking are called for. This will not only call for 

additional investment bur. properly trained operators and 

maintenance staff. 
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CONCLUSION AND RECOMMANDATIONS 

1'his document has been est.ablished to lead the. user in a 

S).-stematic approach to re::sol vi rag small fishing J,><>rts catch 

preservation problems. 

The term .. small fishirag port" is obviously subjective. This 

means that not all line items enumerated in the guide-lines 

are always applicable. Also the terms utilised in the report 

are not unive~sally applicable. Exampie, the term 

.. hinterland" is •?aningless in the ~est Indies, where small 

fishing ports do 1;.dst. Yet. the term finds full appl icnbi 1 i ty 

on the African and other third "1or-:l-d contiflents. 

1'he three levels of fish preservation are; 

-- -Chipped ice, to satisfy the day· s market preservation 

needs, the market. being at or near the boats' landfall. 

---Chipped ice and cooler refrigerated store, 

to satisfy t.he local day's mar·ket as well as the following 

days when no fjsh are available, and, nearby markets. 

---The freezer, which will preserve fish for far-inland 

shipment, as well as prolonged local storage to regulate 

supply and demand, thus reducing price f luctuatio~s. 

Where a number of small ports are within easy truckimJ dist

ance from each other, and the roads are allweather roads, 

a sinc1le centr·al store, wit.h chipped ice facilities at 6ach 

port, should be considered. 
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Storing in coolers should at. first be on a naanua) has1s. 
expanded to mecharaicaJ sl.oragc once increased demand increases 
available supply. 

Equipment lay-c.ut should be designed a~ a series of indepen

dent compressor-!a•apurators tandems, sizing t.o be such that 

in the worst r.as'=- scenario of equipment failure, (for 

plants up to 200 sm rea) om.~ tdndem would supply 2/3 of 

the rE:qui red ref riCJtffation capacity. 

St:and by power requirements should be considered where local 

power outage stat i st.ic::s indicate down-time be)·ond reasonable 

stora9~ p1·eservativ;; under closed-door conditions. 

Consultant should be cal led in even for very sm;;il) projects, 
·--··- ·---

to assure for proper. up to dat.c and not over-des igneri 

~oach. 
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ANNEX A 

GUIDE-LINE CONSTRUCTION PLANS 

AND DETAILS 

COOLER FACADE/FLOOR DETAILS 

t 
i 
I 

~ 

r: 
l!l 

------- ·---- ----------"!"'-

Facade/cut./buildin9 sun shade 

Building can be with/without shed 
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·rvP1CAL REEI-.... ER DOORS 
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:b 
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FREEZER FLOOR/DOOR DETAILS 
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STORAGE/LIGHTING LAYOUT, not to scale. 

1 
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ELECTRIC SCHEMATIC 

LIGHTING 

EADIBLE ICE PLANT 

FREEZER.on! . HEATING CABLES 

TAND - BY POWER 

COOLER/FREEZER 

REFRIGERATION PANEL 

l: r-- T 

'DI I ;t ; 

'GJ.l' I I 

L--- 1 
.f.lf ·ro---r1 

I I 
I I L__ J 

• 
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ANNEX B 

SAMPLE CALCULATION 

1 O<> SM COOLER 

This french langua9e refrigeration design coma:uter program 
will be issued in english for use whenever this study will 
be applied to a project in an en9l ish speaking country, 
or in spanish, etc .... 

S.C.SCHIFF/A.TISE:A 
o;:cTE 
1-lOM DU F·Ru JET 
N de PRO.JET 

Tt?mperature e~<:ter ieure 
semperature int.erieure 
Temperature sol 
Temperature plaf•:•nd 
HF: ext 
HR int. 

Longue•-'l' 
Largeur 

Hauteu1· 

l REFRG ID I :3SEi1ENT DES DENREES 
Entrees journaliere~ 
Chaleur massive 
Temperature d'introduction 
TempE"rature de- ct1ar.-1bre 

Chaleur a evacuer 

BILAN FRIGORIF'iiltJE 
7112/87 

4c) 

-1 
::::o 
35 

i2 
-=· •.J 

TYPE 287/10 

Surface : 

5 Volume : 

l 4000 t~.g/ Jour 
0,86 Kcal/Ko c 

20 c 
-1 c 

252840 Fg/.J•:>ur 

96 

480 
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2 EMBALLAGE:S ET PALETTES 
Chaleur Mass. de l'efllballage 
TeriiJ:oerature d' intr•::oducti•:m 
Te«iperature de IF chambre 
l"lasse de 1 'ernba.l lage 

Chaleur a evacuer 

Chaleur de respiration/24h 
Masse du pro•jui t 

Chaleur a ev~cuer 

4 ECHANGES 1HERM!<~ DES f"AROIS 
Parois latera!es 
Coefficient Kl 
Chaleur ~ ev~cuer 

S·::ol 
coefficient 

f'lrf ond 
Coe-t f i c ient ;: '.:: 

l l r-..:: i que 

Chaleur a evacuer 

Total Ect"1an•3E-s f'arois/.Jour 

0,27 
25 
-1 

1750 

12285 

0 Kcal/Kg 
0 

0 

200 
0, 22 Kcal /m:=:t·c 
1804 

40 
1, 5 

1861.;o 

40 
0,22 

316,S 

9SS39,2 

• 



.. 

5 RENOUVELLEMENT D'AIR 
Volurn.i: du local 
Air de renouvelleMent M3/24h 
Vo 1 u~ie massif 
h e~<:t 

h :int 

Chaleur a ev?.cuer 

6 ECUi!RAGE 
PuiE~=·n.:e el~ctrique (W) 
N•::.ri:bre 
Temps d ~ciairage/jour 

Chaleur a .:vacuer 

"7 MOTEU;:;::3 APPAREI!....S I 

Pt.:issance U.! ... 
Nor;:bre 
Ter1ipS t-.lj 

C.:ha!eur a evacue!' 

8 F'ERSOrllNEL 
Nori1brr: 
T er;,;:,.s I j our· 
Ch~leur degagee Kcal/h pers 

Ct1c- l eur a eve.cuer 
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480 
'9600,00 

o.s·3 
33,11 

-7 

432G47,1S 

i20 
6 
2 

123e,4 

f) 

0 

0 

0 

I'. 

6 
70 

1680 
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'9 VENTILATION INTERNE 
N•jriibre d'evaporateurs 
Puissance Venlilateurs <W> 
Taux de brassage 
Oel:· i t s•:.uf f le 
Rendement voluruetrique 
Rendement mecanique 

Puiss~nce ventilateurs 

10 DEGiVRAGE 
f'uissanc:: '· W) 
Nor;,bre 
Temps/ j out· 

o-.aleur a. ie-vacuer 

SO•J:=;-TOTAL 
F'EF:TE~; I NCALCULABLES ( + 1 0%) 
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2 
2500 

20 
9600,00 

0,8 
0,8 

161250,00 

250(• 
2 

1721)\) 

974679 1 7•3 
97467 I 97'3 

BiLAN FRIGOR!FiQUE JOURNALIER 1072147,8 

Te-mps de marct"1e compresseurs 1 E. t1eures 

f'IJISSANCE:. HORA IRE NECESSAIRE 67009, 2~::€. Fg/h 

Fgij 




