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Heat Gain (kW) = 1= c 1000

Heat Gain (kW) = 1.18 kW
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ol e g Aalal) sigl alladll A el liadall e
.(Cold Stores) 32 .l cilea sidll s (Cold Rooms)
i 55 2L o) sel) alasinly 3l e Jab i) a8 dlee S
AlAsal Glas g S e (Refrigerants) vl &l jle ddaul g sy
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:(Cooling Unit Performance) 1!l 32a g 35lis
(Coefficient "s)a¥) Jalas" Ja e 2 sl 33 5 3:1S o i) 24y
S Al all Akl i e e )5 of Performance COP)
G A LSl ) 2l Sl A8l Jilie 38 2l (e 2y il Bas 5 gl )
) A Al O (g Lie el Sy

cop = kWEpaporator (RW) dayall o dcgiiall st ddlall
B = ¥ lalza
kanput Power (kW) iSlaiuall &ilya8ll ddlall

saal ol s 2l 4 o) (e Ao gyl Ayl jall A8l Cludal a3
Al 3,k
.(Evaporators) dlalall Glas gl S Al Gld YA e —
Condensing ) da il sl clEkadl (uld DA e —
(Units
A8l a2y ¢(Adalall Cilas gll) @l anad) e el culS Jls
A Astead) A (e il 3808 o) g (e e 5 yiall Ay )yl
* (kg/m?3) 4LS) * (Md/sec) sl sell 385 Jaxe = (KW) de il 4l sl 43k
(°C) slsell 35 34 * (kJ/Kg. °C ) & sl 5l all
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kKW evaporator = (m3/sec) * (kg/m?3) * (kJ/kg.°C) * (Tin — Tout)

Akl Cludal oy ¢(daa plad) cilas oll) caldiSall Je calulall el Jis 4
odll) cilaleall IO fpe 2 il 4 2 ) g (e Ao g juall 4y ) sl
(M3/sec) ¢ sl 333 Jaza = (KW) dan LAl 8as 1) (e 835 ylaall &y ) ) Zdl
san gl die elgel) 5ol a 38 * (kJ/Kg. °C) e sl s )all * (kg/m?3) daUS) *
(1) = (°C) Ao
doa el Bas ol a8 5 pladl) A8 = (KW) 2l 28 2 (e de 5 jiall 4y ) ) 43U
) p— (KVV) 2l 5as o) 2ty 560 55080 - (KW)
KW condenser= (m?/sec) * (kg/m3) * (kd/kg.°C) * (Tout — Tin) ---- (1)
kW evaporator= kW condenser — kW power ------ (2)

O leple Jsand) (e A0l ad & ol sell dae 5ill 3 ) jall 5 A8 o)) Cus
w\ a_)\);j\ Q\;JJJ.'\Q ;\}@Jﬁ@)\)ﬂ\j@\ﬁ)ﬁﬂ‘ UA:\LAAAA\ d_g\d; BN
Al Al vie Leuld aid ool sgll 5 ) jally 30l Gady Lo i Ll

3)\);!\Q\AJJM\EJUQ\M\J)\';QAL‘)JSJHSJA}E;GSU»@)M
£ ) YL M\M@&}y@b@&d&d)&@@\
_“L«ﬁ&d\
'&J\);é)ég._uhuﬁa\eﬁg@6&"_11.§:.ESAS\C}\)AS¢\}@J\GJSA¢J=§A3\AMAJ¢\}@J\
e )l adl Cla pa el B (e GUESA (e 4 5 A x5 4l 520 J ¢ sl
L) ey Jaladl

Hot W"’e) JL@A :\Lu\_g.! ;\}@J‘ EJ‘J; 2\;‘)3‘5 z\.c).n u,n\:ﬁ é
bl a5 Gl Glea mia s (44) S35 IS (Anemometer
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€)
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DB (0 A9 58l 4ad GG | S | Jedi
(V) dedgatt
0 %13.5 ddlna Lis il
B 5o dgyall ylad (A) St
(kW) 851
301 By
(kw)
0 %32.1 Blse el
T 0 dmg yall ylad
z9ly 4 LW (Hot Wire anemometer) 8)ly>dlg #1980l & w b Jlgar pluseialy duwliadl OGLJI
439y 3d>gm 2dz95 1d=gy
o4l Bl clsdll Bl 1ol By 54!l By
[C°] Jstl [C7] J&wi [C°] J&wi [C] Jl
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3 3 a8 3
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Al Sl 3 8l CilS g ey il o e aaY ayyiisas g e il ol jal B
il () Bam g e bl o) jal die 5 ol g 5L 20 Jolad 4 savaall
1L LS a5 A g yal 2lial)
25 °C = @il ‘_A;\ d;\dl\ ;\}@J‘ 'E‘)\J;:\;JJ
35°C=&J.ISAS\UACJ\AJ\ ;\}@J\EJ\}Z\;JJJJM
2.5 m3¥sec = &) sell Aoy Jrra
e (s st KAl saa 5 o Wle g il sas g ool Jalae o) 1 gllaal)
FAlal) aadll iy (Mead (s 5 g
:Jadl
KW condenser = (m3*/sec) * (kg/m3) * (kJ/kg.°C) * (Tout — Tin)
KW condenser = (2.5 m3/sec)*(1.2 kg/m?3)*(1.005kJ/kg.°C)*(35 — 25)
kW condenser (one fan) = 30.15 kW

KW condenser ( Two fans) = 30.15 kW * 2 = 60.3 kW

kW evaporator= kW condenser — kW power
kW evaporator= 60.3 kW — 20 kW = 40.3 kW

COP = kW evaporator / kW input Power
COP =403 kW /20 kW =2.0

(Cold Room Thermal Efficiency) il 4b & 3sUis

il Lgin g Ao Blaall o g 08 & 5all 48 e 3l (e el a3y
u&d\ju\‘)dﬂ\dﬁ;w@\ﬁ)\)ﬂ\dﬁd@a&@)d&gujm&aﬁ)ﬁﬂ
PO NP ENY PRSP

Gk sae A (e dd 2l oo ey 2l A8 58 3eUS (G @Rl Q4

ik LS A

sl SAldl

Oe dpulie Ak 25y S8 oLAY) 28 a5 A8 2l Hga o g3
(sl ol
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Heat gain rate = L. F. x Cooling units Capacity
L. F = Loading time / Running time
O G
(KW) B2 2 2 5l 48 5 (M) 5,1 sadl il s :Heat Gain Rate
d..}A;ﬂ\ alel L;r_ F T J_.J).\ﬂ\ 3.3.;)5 d._yx;ﬂ\ Jal=a L. F.
(running time) Jaxll Clelu s (loading time)
(KW) Bas 52 2 aill aa ol 400 ) 3,380 :Cooling unit capacity

3aa g oof cale 1) ey A8 je Jal sl oall oyl Jaee ol 10l
roob LS i ey 22 yh Allaal) B 5l JYA 3 Jand CilS oy il

) T dele Caoal =baal 5l 5l OMA Jeeatll 300

Baa) g del =3aal 51l 5 all A clakal) 300

28 oh 11,5 = 3l 8as 93 )08

rdad)
L. F = Loading time / Running time
L.F=0.5hr/(0.5hr+1.0 hr)
L.F=0.33

Heat gain rate = L. F. x Cooling units Capacity
Heat gain rate = 0.33 x (11.5 RT *3.517 (kW/RT)) = 13.35 kW
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4.1)::)” ) sedl 3l a Ay g Alsfal) sliall 3 ) ya da o

t2 N @ e 89 g (LY
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Ultrasonic (i sa (38 (383 slac aladinly oluall 3835 Jare (ulf oaly -
Water Flow Meter

a_ﬂ...n\.m;e\daﬁub el sell g oluall 3 ) yall Q\AJJ@A}M}w\:ﬁé —
A skl 55l el

1 e o) Glead Jla
S T

18.4°C = (T ambient) ddasall 3,5 jall 4x 50 -

% 91.9 =(RH) sl 5k 5 _

Jady loles 23) 17.5°C = (Twb) bl el 3 ) yn da
(T ambient RH

0.0844 m3/sec = 304 m3/hr = (Qw) sbuall (33355 Jama

217 m3/hr = (QA) ¢ sedl 3833 Jara  —

4.186 kJ/kg.°C = (cpw) el due 5ill 5, all _

23.5°C = (T inlet) z_ SV &alall sball 5 s 30—

19.5°C = (T outlet) zsal sl ada ) -

4°c =19.5 — 23.5 = (Range) sl -

* (3afaS) ARSI * (Ey/30) oluall (3855 Jama = zoall Aoy puil) 508l
(15500) cs2all * (5 sin .35/ 5. ) Ay

= 4 %4186 * 1000 * 0.0844 = z sl duy,al s dl
(b 402) bi5 51S 1413.2

4 sl

= = e\l
17.5 —23.5 bl el gl 3 ) ja — Aalall sl 351 s

%66.7—

fek LS o) sedl (385 e oball (3835 A a5 (L/G) At Gl (S
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(AW )55l sgil dapplll dsylyaJl dsliall
100% X = _;’D'q." Jb-_).a aclas
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q useful = (hs — hw) * Steam flow

*

O Sus
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«(Steam Specific Enthalpy) sl e sl sl all sl 1 hs
(KJ/KG) 325525

Water Specific ) W s ol jall sbiall e gl (g ) jall s giaall 2 hy
(kJ/kg) 82> 525 <(Enthalpy

(Kg/sec) saa s aal gl AL A 1 Jrea :Steam flow

S A0 A8 jee A e A e il (gl all s sinall dpast
Jshadl o3 (e uils a1 (14) &8 J g2l

(14) ) Jsaa
dalide hga vie A el (gl Gaiaall Jglaa (e qils
Press. [abs]l| Temp. Specific Volume Specific Enthalpy
kPa [°C1 m .~ kg kd .~ kg

p t Vi Vg N Ny '

1.0 6.970 000100014 | 129,183 29, 30 2513. 68 2484 38

2.0 17. 495 0. 00100136 66. 9806 13. 43 2532 . 91 2459 48

4.0 ZB. 0’ 0. 00100410 34, 7925 121. 40 2553 2432. 31

6.0 ___E.E_I.E[l'_._ﬂ__ﬂﬂ_lﬂgﬁ-ﬁ_‘ 23. 7342 151. 49 2566. 67 241517

S i A0 ———— | 7385 | 212 | 20
e
e e S
200 120. 21 0. 00106052 (. 885735 504. 68 2706. 24 2201_56
300 133.53 000107318 0. G06TA5 b1, 46 1M 89 2163 44
00 143. 61 0. 00106356 0. 462392 604, 72 2738. 06 213333
500 151. 84 0. 00109256 0. 374804 40, 19 743 n 210792
GO0 155. 83 0. 00110061 0. 315575 670, 50 2756, 14 2035, 64
T 164. 95 0. 00110747 0. 272764 647 14 2762, 75 2065, 61
a00 170. 41 000111479 0. 240328 121,02 2763. 30 204728
900 175. 36 Q.00112118 0. 214874 142,72 2773. 04 203031
1000 179. 89 Q00112723 0. 194349 162, 68 2177112 2014 44
1100 184. 07 000113209 0. 171436 181,20 2780. 67 1994947
:d.ﬂ:ud\dv\awu‘ﬁ;ﬁd\ﬂ\cwc;c)ﬂ\g‘)\‘)ﬂ\&}ﬁad\uhﬁa‘éﬁ

Al
* (4. 186 kJ/kg. k) (Specific heat) ol e 5ill ) all = hw
(°C) sl 50
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:Jad)
) (hs—hy,)xsteam flow (ﬂ)
Boiler Eff.= — = X 100%

() diesel X (7 ) diesel
hs = 2777 kJ/kg (steam table)
hw =85 °C * 4.186 kJ/kg.°C = 355.8 kJ/kg
Steam flow = 8 (ton/hr) * 1000 (kg/ton) + 3600 (sec/hr)
Steam flow = 2.22 kg/sec

(2777—355.8)’;—;x2.2k—9

Boiler Eff.= . %€ % 1009
17 700';1—fx10kWh %

Lit

Boiler Eff.= 76.1%

e shs da el (e 4yl ad) 28 gall (i oy Cam 3yl e 48y Hhall —
I Asled) s ol ALAS)) 5,6 e

Ja ol s 381 - %y pal) B s e 81 - %100 = Jadl Js e 5l

Yoia )

Boiler Efficiency = 100% - Flue gas losses % - Surface losses%
A Al JA e Al G eyl e S8 Ol ok

A2
[(21 —0,)+B

driue gas = [(TF - Ta) X

Ol G
CC s g Bl iVl il e 3, allda 0 i TE
_°Csh}g&§J&\ng\ c\j.@J\ 3)\);3;).3 ‘TA
Al e ¢ a6 OO A2, B
U ¢ sell (3 CmnSY) 58 58 A 1 %21
B @l e 8 Aulidl CpansY) 3S 5w 10,
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Fuel A2 B f 0 o
Fuel oil 0.68 0.007 - 15.4
Natural gas 0.65 0.009 11.9
LPG 0.63 0.008 = 13.9
Coke, wood 0 0 0.74 20.0
Briquettes 0 0 0.75 19.3
Lignite 0 0 0.90 19.2
Hard coal 0 0 0.60 18.5
Coke oven gas 0.60 0.011 - -
Town gas 0.63 0.011 - 11.6
Test gas 0 0 - 13.0
Peat 50-60 1 5 156-30

da ) AVl cuansY) S i Byl @l e

3ol el Al Cus

(Flue gas &l ¥ @ljle didas jlea daul o 35 ¢l ga 3
daoall Bl @l jle (asd A4S mia 5 (53) B8 JSillAnalyzer)

(53) o J<al

AL elall g AL Jasal GlaaY) @file (asd A

AN g A ) ad) ) aelSH alascial oy (Ja yall 4 ) al) 81 i) (ady La b
ngdSﬁJ\ d:\i)\)a.“ ﬁ\)ﬂ\um;}d;ﬂ\cbuﬁ‘)\ﬁwgﬂg‘)\)ﬂ\
DBl dal e 22 4l a1 5m a2 (54)
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where

B K

w

»

i nn

0.548 x [ (T, / 55.55)* = (T, / 55.55)*] + 1.957 x (T, - T)** x sq.rt of
[(196.85 V,, + 68.9) / 68.9]

((WIm2) Jaslis glatyls &) Al ) i)
( mis) gb de s

(K oils ) ghadi 50

(K QS ) sald 521151 n

18 pilall e 43y k) o Jlia
o S Dbs s bisll ¢ 5

ksl Sy

delull/ 1 700 Joall 48 sl @igin) Jane
Sl 10 Jopall 3l all dadl)
L,,S}:"“SOO‘)X;‘):\S\GLAMEJ\J;JJM
2590 b sl mhass dalia

1l ) bl il

S s 190°6) yia¥) adle 5l 5a

S s 30°hmdl 2l 3 a

7. 4% siaY) gl 55 8 CeanSY) s
e 3.8 g de

3).&1._1.&&\ ‘)..3.92\3:1‘)&1_1 )LU.\S\ 3ol Caal ‘,UM‘
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A2
(e gas = |(Tr — Ta) X [m}

T Flue gas temperature
Tg: Combustion air temperature
A2, B: Fuel-specific factors (see table)
213 Oxygen content in the air
0.: Measured O, concentration
Fuel A2 B f CO, max
Fuel oil 0.68 0.007 - 15.4
(190 — 30) 0.68
= - X
rtue gas (21— 7.4) + 0.007

Ariue gas = 7.99%

(Radiation & Convection Losses) &l jall Ja jall aa ) 58

Radiation and convection loss = 0.548 x [ (T, / 55.55)* = (T, / 55.55)*] + 1.957
X (T, - T)'2 x sq.1t of [(196.85 V,, + 68.9) / 68.9]

= 0.548 x [ (353 /55.55)* - (303 / 55.55)*] + 1.957
X (353-303)! x squtof [(196.85 x 3.8 + 68.9)/ 68.9]

= 1303 W/m?

Total Radiation and convection loss = 1303 W/m2 *90m2 /1000 = 117.3 kW
foh WS Caat Gl gl ) Alaaal) 40K Addall ) JS:‘}J\H;QAIQJ\JJI 28} gall Ay
% Radiation and convection loss = 117.3 kW /(700 Lit/hr*10 kWh/1it)*100% = 1.7 %

Boiler Efficiency = 100% - Flue gas losses % - Surface losses%
=100% - 7.99% -1.7%
=90.3 %
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(18) pd) Jsaa
Aokl iall Lalad) iU gl olagall Jare iluad g dilaiudd alily

Laaal) gally mhad) Bl Aoy e 3y gl

(e IS0 Bl g) Bas gy JLal) i laghd. (b 3 ghiall &y ) jal) ABLLal 3olall 58
) o
hil) jhd sallg Al
bl
150mm|100mm|80mm|65mm{50mm40mm|32mm|{25mm{20mm|(15mm ce
324 233 188 | 155 | 132 | 108 | 103 | 79 65 54 56
410 296 | 236 | 198 | 168 | 136 | 122 | 100 | 82 68 67
500 360 | 298 | 241 | 203 | 166 | 149 | 122 | 100 83 78
601 434 | 346 | 289 | 246 | 205 | 179 | 146 | 120 | 99 89
696 501 400 | 337 | 285 | 234 | 208 | 169 | 140 | 116 100
816 598 | 469 | 392 | 334 | 271 | 241 | 198 | 164 | 134 111
969 699 | 555 | 464 | 394 | 321 | 285 | 233 | 191 | 159 125
1133 | 815 | 622 | 540 | 458 | 373 | 333 | 272 | 224 | 184 139
1305 | 939 | 747 | 623 | 528 | 429 | 382 | 312 | 255 | 210 153
1492 | 1093 | 838 | 713 | 602 | 489 | 437 | 357 | 292 | 241 167
1660 | 1190 | 959 | 808 | 676 | 556 | 494 | 408 | 329 | 274 180
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80 141 O 2

2 20 96 BEVRN 3
100 107 Juag 4kd Flange 4

17 20 107 BEVRN 5
2 20 107 BEVREEN 6

7000 Jerss <% 80= 4ieli€ aadiwuall Jll Sl b cuale 135
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200 2 20 107 BENR 6
3436 (b)) Bagiiall &) o) ABUl) & gana
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Ll 3436 = 52 sikall iyl all dEL

L5 4295 = %(80) ksl 58/ 3436 = iSlgtaall 3 5 5
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%80 = il A
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AcludlfaxS 100= el dane Gl ¢ Sladl an )l Cliada I g s 0
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b LS el Ll apans Alee o3
ultrasound leak detector by yudll e CaiSll jlea andin
AR Jali g lSLal) 5yl sall 3 iy puail] CaiS]
AO0KHZ 25 Lo jleall Lol
i puii A S die (Db) Jasessall e Jas
Loy Adadt die Jazaall A8 Ja
238 53n 53 ¢l sal) o pu ah ) sl il Josal U1 Jgaal) ansiad
(CFM) 4asalls s

GUESS-TIMATOR CHART FOR UP9000/10,000

dB vs CFM

DIGITAL 100 75 50 25 10

READING PSIG PSIG | PSIG | PSIG | PSIG
10dB 035 0.26 0.15 0.08 0.05
20dB 023 0.73 043 031 0.20
30dB 1.64 134 0.96 0.68 047
40 dB 245 2.06 156 118 0385
50 dB 335 287 227 182 135
60 dB 433 378 3.00 258 107
70dB 537 4.76 4.01 347 271
80 dB 6.47 5.81 5.02 448 358
90 dB 7.64 6.93 6.13 5.61 4.57
100 dB 8.85 8.12 732 6.87 5.69

NOTES:
ALL READINGS ARE COMPENSATED FOR ATMOSPHERIC PRESSSURE
All readings were taken at 40 kHz.
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Executive summary

Please note that the executive summatry is the first part of the report that the Top
management of the company will be reading, thus you should summarize main
findings and key recommendations to improve resource efficiency.

Company general data, baseline consumption and emission values figures at
project’s start (see table 1 below).

Summary of identified savings opportunities and related indicators with
recommendations of which measures should be implemented by the company as
priority (see table 2 below). Recommendations may also include the need to
perform more in-depth analysis of other areas of measures which could not be
assessed during the scope of TEST project, but which represent potential
important areas for improving resource efficiency in the company.

Table 1
Production litre/an
Electricity consumption kWh/an
Gas consumption m3/an
Water consumption m3/an
CO2 emission Tonne/an
BOD5 Kg/an
COD Kg/an
Total cost of sales Euro
Total cost of inputs (Purchase value of raw materials, Euro/an
auxiliary materials, packaging energy and water) % vs. cost
of sales
Estimated non-product output Euro/an
% vs. cost
of sales
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Table 2

Investment Payback Reduced Reduced Reduced Reduced Reduced Reduced
[DT] [years] energy water material x  BOD5 C02 solid
consumption consumption yr (raw &COD emission waste
[MWhiyrs] [m*fyr] materials, [kglyr] [tonnesfyr]
chemicals)
1 Reduction of product <1 414 m3 milk 43.330
losses | 301.003 | 120.000 - BOD5
91134
coD
2 Partial homegenisation 10.000 <1 | 1.748
of milk | 225.670 - 927
3 COP Management of | 214.987 | 50.000 1.666 3.142 - filix]
NH3 chillers <1
4 Eliminate use of RO for 1 74115

cooling towers and | 101.167 100.000
process

5 Regeneration efficiency 11258 5.846 - 629
of pasteurisers (and | 91.108 100.000
sterilisers)
6 Collection of discharge <1 - 86.660
from | 45.000 5.000 BOD5
centrifuges/bacteriofuges 182 268
CcoD
7 Recovery of butter after | TBD 10.000 TBD - 9.1 tons 14742
each batch cream BOD5
22113
CcoD
8 Optimisation of CIP 50.000 1 TBD TBD
85.554 62.050 (acid/base) |- -
9 Elimination of direct 100.000 - 950 27.267 - (14)
cooling with process | 35.818
water
10 | Cooling cells for produits 2 130 791 -
frais | 15.871 | 25.000 65

11 | Replace vacuum pumps -
(liquid ring O dry) | 10.387 - 7.534

1 Introduction

Funded by the European Union, the Government of Catalonia, and the
Government of Italy, the SwitchMed Programme is implemented under the
lead of the United Nations Industrial Development Organization (UNIDO),
in partnership with the United Nations Environment Programme (UNEP)
Economy Division, the United Nations Environment Programme
Mediterranean Action Plan (UNEP/MAP) and its Regional Activity Centre
for Sustainable Consumption and Production (SCP/RAC) and in close
coordination with the Directorate-General for Neighborhood and
Enlargement (DG NEAR). Each implementing organization brings its
specialized experience and tools to partner with the eight countries on
activities that span policy development, capacity building, business

support services, demonstration activities and networking.
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Since 2014, SwitchMed has demonstrated the potential for a green and
circular economy in the participated 8 Mediterranean countries including
Jordan. Through industry demonstrations, policy development, networking
opportunities, and by supporting start-ups and green entrepreneurs,
SwitchMed scales up the transition towards Sustainable Consumption and

Production (SCP) practices in the Southern Mediterranean region.

Stimulating the creation of greater business opportunities that can reduce
the inefficient use of resources and the environmental footprint of existing
economic activities is a chance for the region to encounter economic,

social, and environmental challenges.

From 2015 - 2018, UNIDO demonstrated the saving potential of a
resource-efficient production in 12 companies from the food sector in the
Jordanian SwitchMed / MED TEST Il project. Together with the Royal
Scientific Society (RSS), and in partnership with the Amman Chamber of
Industry, UNIDO identified resource efficiency measures that annually
save over 1.6 million JOD for the 12 participating companies in the MED
TEST Il project.

Following these promising results, a National Roadmap for resource
efficiency was developed in cooperation with the Jordanian government,
UNIDO and stakeholders from the industry. The decided goals and
activities of this roadmap have, together with the National Green Growth
Strategy, has formed the baseline of activities for the consecutive MED
TEST Il project in Jordan.

Under the framework of the EU funded SwitchMed Program, the MED
TEST I will from 2019 - 2023 continue to build local capacities for a
resource-efficient production, extending the breakthrough achieved in the
first phase and demonstrating the business case of a resource-efficient

production in additional industry sectors, regions and businesses.
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To achieve this, the RSS, in partnership with the Chambers of Industry and

under the strategic guidance from the Ministry of Industry, Trade and,

Supply and the Ministry of Environment, will under the lead of UNIDO

implement activities that support the adaption of the national roadmap for

resource efficiency.

The MED TEST Il project in Jordan aims at:

Demonstrating the benefits of a resource-efficient production to 15
additional companies from the chemical, plastic and food sectors;
Qualifying 8 additional service providers on the TEST
methodology;

Improving cooperation with academia, vocational training centers
and financial institutions to raise the awareness, knowledge
sharing and cooperation on resource-efficient production practices
in Jordan;

Providing policy support and assistance in setting up a national
support scheme that recognizes and improves the market position
for service providers that offer sustainable production services on
a commercial basis to industries in Jordan.

1.1 Company general information

Introduction about the company and its motivation for joining
the project.

Table 3: Company Information

Company Name

Address

Contact person(s) —
Responsible person for
TEST project in the company
Contact detail(s)

Year of foundation
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Industrial Sector/ sub-sector

Product(s) and volumes

No. of employees

Turnover
Turnover If not confidential
Management systems Existing ones at project’s start (e.g. ISO90001,

1S0O22000, ISO14001, etc..)

1.2 Project’s organizational structure: Leadership,
Team and Trainings

External team of consultants

Project’s company internal team, overview of training and technical assistance
delivered to the company during the project

Report on results of Stakeholder analysis, if it was done.
Policy statement including commitment toward resource efficiency/ or revised

policy document under ISO14001 standard should be provided in annex to the
report

Table (4) below shows the structure of external and internal TEST team
Table 4: Internal and External Structure of TEST Team

TEST Team Organization

1.3 Benchmarking and Baseline

Benchmarks for energy, water and key material use (if available), as well as
pollution/waste generation can be presented using the example below, indicating
the source of the benchmarks (best practice value — BAT), e.g. EU BREFs
[please note that the benchmarks are relative indicators expressed per unit of

product]
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Table 5: Company’s baseline data for the year XXXX

Energy kWhelec+heat/lreceived milk 0.44 0.07

Water consumption I/lreceived milk 7.6 0.6

Waste water generation I/ lreceived milk 7.6 0.8

BOD5, Waste water kg/M3eceived milk 0.0440 0.84

COD, Waste water kg/m3received mik 0.140 1.541

Packaging (1 litre Not

packages) 9/lreceived milk available 35
Not

Solid waste Kg/m>received milk available 1.7

In annex to this report, it should be included the baseline indicators (a separate
excel file) that include a set of indicators (both absolute and relative - KPIs) for
quantifying resource use and pollution loads in companies measured at project’s
start (BASELINE |). The same indicators will be calculated at project’s end
(BASELINE 1) and will be reported under section 7 of this report (conclusions
and follow up).

The local team/company may also want to report baseline using productivity
indicators (see the UNIDO INDICATOR CALCULATOR TOOL — separate excel
file).

2 Detailed analysis

2.1 Overview of the production process

Brief description of the main processes/products, and the
existing utility systems (compressed air, boilers, HVAC,
process water, chillers, type of technoloqy and capacity etc.)

After WWTP.40
Before WWTP#!
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The flow charts can be provided in annex to the report.

It should be mentioned the project’s focus and system
boundary of the detailed analysis, e.q. specific production unit

pg.476
Implemented by Funded by
t’@\ @) | Ry, et f. Regional Activity Centre TATIN Generaitat de Catalunya "1 A
‘9@ ) Rmmﬁ‘ w B (A2 for Sustainable Consumtion Departament d'Accié Climatica, | o R
A programme Convenion and Production MUY Alimentacié i Agenda Rural | ® c
S



@ switchmed

2.2
boundary

* % %

Input-Output analysis at

* 5 x

Funded by the
European Union

company system

The total input/output for previous fiscal year could be

summarized in diagram like the example below for a

beverage company.

-

o

Orange concentrate

Raw & Auxiliary MateriaD
Syrup preparation
572,000 Liter

Hi-spot concentrate 3,544,000
Liter

Sport cola concentrate 2,543,400 |
Liter
Fructose 5,717,232

Liter/

Operating Materials
Soap 8 Ton
Chlorine 2 Ton
Salt 32.6
Ton
Lig. NaOH 455.6 Ton
Solid NaOH 11.5 Ton

\

Water
Citv \Natar 2N1 240 m3

Electricity

Energy
2,926,051
KWh

Metallic Capsule

Packaging Materials
310.6 Ton

Plastic Capsule 18.2
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Gaseous Emissions
co 20.5mg/m?®
NO,  42mg/m?

Solid Waste
QnliAd wwacta Q4R & Tnn

Black
Box

Products
Soft Drinks 33,246,670 Liter
(Equal to 33,247 m°)

—]

Wastewater }

Hazardous Waste

Wastewater 157 092 m®
Used lubricating oils 9.8 }
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2.3 Non product output costs

This section analyse the non-product output costs at system
boundary as well as the total environmental costs. See
example of an analysis in the text below for a dairy company.
In annex it should be provided the worksheet

INPUT/QUTPUT of the MFCA excel file with estimation of the
non-product outputs (volume and cost)

Please provide the environmental cost summary worksheet of
the MFCA excel file in annex

Approximately 5% of the purchased value in 2009 (7 100 000 DT/yr) was lost
due to product losses in manufacturing, energy, wastewater, waste generation
and handling, see distribution of these costs in DT/yr in the figure below.

Other
19% Energy
28%

Packaging Water
27% Raw material 9%
losses
17%

Energy is largest single cost centre (2 000 000 DT/yr) of the non-product output
costs and 70% of the energy costs relate to consumption of electricity while the
remaining 30% relate to consumption of natural gas.

Also losses of packaging materials is a significant cost centre and should be
subject to a separate assessment.

In 2009 the company experienced losses of finished goods in the warehouse

and non-conforming products in addition to the processing losses of a total of 2
600 000 I/an, see chart below in litre per annum.

Funded by
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Retour
Loss, Clients, 0
warehous
e/NC,
963,000
Loss,
productio
n,

1,664,000

This loss of product corresponds to 1.5 % of the total volume of finished goods.
The volume does not include “Retour Clients” (returns from clients) as the
distribution of finished goods to retailers and the treatment of returned goods
belongs to a sister company xxx.

2.4 Priority flows

This section of the report provides justification for the selection of specific priority
flows based on the following criteria:

- non-product output costs associated with highest losses of energy, loss of
raw materials and water consumption (as analysed in the previous chapter
3.3 of this report)

- toxicity of specific material flows or other environmental criteria

- other consideration (e.q. bulky waste, by-products)

Benchmarks are used to confirm if potential for improvement is feasible for the
selected material/energy flow, or not (company already close to BAT standards).
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2.5 Priority areas, root cause analysis of inefficiencies

Selection of focus areas (processes) of companies associated to the highest
losses of materials, water and energy. Mass, energy and water balances can be
provided in annex. If available the MFCA excel file with non-product breakdown
by cost centers could be provided in annex (MFCA excel file worksheet n.2)

Analysis of significant energy users and energy profiles can be also included
(e.g. regression analysis) — both for the processes and important utility systems -
if being used the energy mapping Excel tool can be provided in annex.

Description of main sources of material and energy use inefficiencies and
analysis of causes (drivers).

Long list of option generation (brainstorming) could be provided in annex.

3 Savings catalogue

The same table 2 that is provided in the executive summary is reported here.
Please use the local currency of your country to report cost savings and
investments.

Initiative Cost  Investment Payback Reduced Reduced Reduced Reduced Reduced Reduced
saving {21y [years] energy water material x  BOD5 coz solid
[DTryr] consumption consumption yr (raw & COoD emission waste
[MWhiyrs] [m3lyr] materials, [kalyrl  [tonneslyr]
chemicals)
1 Reduction of product <1 414 m3 milk 43.330
losses | 301.003 | 120.000 - BOD5 -
91134
CoD
2 Partial homogenisation 10.000 <1 | 1.748 -
of milk | 225.670 - 927
3 COP Management of | 214.987 | 50.000 1.666 3.142 - 883
NH3 chillers <1
4 Eliminate use of RO for 1 74115 - -
cooling towers and | 101.167 100.000 -
process
5 Regeneration efficiency 111258 5.846 - 629
of pasteurisers (and | 91.108 100.000
sterilisers)
6 Collection of discharge <1 - 86.660 -
from | 45.000 5.000 BOD5
centrifuges/bacteriofuges 182.268
COD
7 Recovery of butter after | TBD 10.000 TBD - 9.1 tons 14.742 -
each batch cream BOD5
8 Optimisation of CIP 50.000 1 TBD TBD
85.554 62.050 (acid/base) |-
9 Elimination of direct 100.000 - 950 27.267 - (14)
cooling with process | 35.818
water
10 | Cooling cells for produits 2 130 791 -
frais | 15.871 25.000 65
11 | Replace vacuum pumps - -
(liquid ring T dry) | 10.387 - 7534
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This section includes a set of feasible project’s ideas addressing the identified
sources and causes of production inefficiencies (resource efficiency measures
managerial, operational and technology solutions).

Each project’s fact sheet will include: description of the solution, annual savings
(financial and environmental savings for water energy and raw materials),
pollution reduction including GHG, investment costs, simple pay-back period and
possible technology/service suppliers.

The template for the action fiche for each measure is provided below.

A separate file with a saving cataloque for a Dairy company from MED TEST |,
iS provided as example.

ID 1

Title of the

measure

Description Technical description of the solution compared to existing

situation in company

Operational Economic savings [yearly] — use your local currency
savings

Environmental | Materials, water, energy [yearly]

savings
Pollution (wastewater, pollution loads in wastewater, CO2)
[yearly]
Suppliers
Capital Use your local currency
Investment
Pay Back Financial indicators
period/ IRR/
NPV
Impact on
product quality
Other barriers
and constrain
pg. 481
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4 Information and Management System
for RECP

4.1 Performance Monitoring

Monitoring plan could be provided in annex to the report — this plan includes
performance monitoring and also monitoring of expected savings from
implementation of measures included in the Action plan.

Example on how to report on performance monitoring for a dairy company:

A few simple means for tracking performance of costs and significant
consumption will provide a good basis for the site for addressing the key issues
and achieve the highest impact with the resources available.

The current metering structure for production efficiency, water and electricity
provides a good basis for performance monitoring of the key users. He following
areas are selected for close monitoring:

Water consumption
o Monitor of water treatment system efficiency m3rocess/M3intake
o Water recovery use in % of total consumption
o Water consumption per | of received milk per day
o Break down of COD and BOD loads into sources per year (before
STEP)
Energy use

o COP monitoring for chillers kWeoo/kWeiectric

o Electricity consumption per | of raw milk for centrifuges

o Electricity consumption per | of product for homogenizers
o Electricity consumption per | of received milk per day

Packaging materials
o % Loss of raw materials (PEHD) per day (currently 12% per annum) by
root causes
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4.2 Recommendations on material flows cost
accounting
This section should be particularly filled in for the companies which will be

targeted for the in depth MFCA assessment with the support of Ms. C. Jasch,
and example of the content of this section is provided below.

Recommendations Status
Due to the existing structure of the information system it has not been
possible with in the given timeframe to obtain data for the inputs of materials
used for production. The system boundary that equals the PRTR report is
defined as the production plant # 2000. But; for this system boundary it
seems impossible to produce a list of accounts on actual expenditures for
2014. We tried to obtain as much information possible from cost accounting
reports and from production statistics. it is recommended to facilitate
consistent monitoring of input and output data of actual expenditures and
consumption for the system boundary of the PRTR reports.
It is recommended to recalculate the NPO% for raw materials. It was
estimated for 20 % based on the MFCA case study. This loss percentage
contains the related loss of produced beer, as we have no record for this
volume as well.
The data for packaging data was calculated from the purchase department
for the most significant input, it was not cross checked with financial
expenses or cross accounting report. Vladimir will eventually do this cross
check.
It is recommended to recalculate the NPO% for the packaging. It was
estimated at 6 % loss.
It is recommended to include operating materials to the SAP system and
record the volumes in Kg directly when posting the invoice on the
expenditure account.
It is recommended to post the inventory differences more specifically to the
material groups so that actual consumption and expenditure is available not
only on the highest aggregated level but by material type.

It is recommended to split up the account 31091001 into operating and
packaging materials and record the volume in Kgs.

It is recommended to separate the costs posted on the account 322010001
eg: of different water sources, wastewater

The NPO percentage has been calculated in relation to the total output in
litters of 223 million litters. It is recommended to measure this amount.

It is recommended to establish a monthly monitoring system for the loss of
beer during production.

It is recommended to balance production volumes and not sales volumes
against materials used.

It is recommended to balance production volumes and not sales volumes
against materials used.

This data for waste is based on estimations only and was reported to the
authorities, no real data is available. In 2016 a truck scale for weighting the
waste should be installed in the plant in order to measure waste volumes.
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The mass balance is incomplete because of evaporation of water and other
input and outputs are missing. About 10% of water is evaporated, it is
recommended to improve this balance for 2016.

Recommended to establish a monthly reporting system for the main
categories of the account 3221001 Water. Currently, the account has to be
separated manually with significant time spent to understand the not
explained postings to this account.

4.3 Management System Integration

This section describes which actions were delivered to the company to support
them in establishing elements of an ISO14001 or ISO50001 standards or in
integrating Resource efficiency into existing ISO standards (for instance
procedures, working instructions, etc..), including any action of the company to
acquire ISO standard accreditation.

5 Action plan

The table below in this section refers to the list of measures in the saving
catalogue: the table will include all the measures, divided in the following macro
categories: Approved by top management, Retained for study (company reserve
more time and detailed assessment before deciding on implementation) and
discarded. For the measure approved by top management an indicative time
line, budget and linkage to the monitoring system for calculating the real savings
should be included. Detailed action plan can be provided in annex, if relevant.

In case some measures requires higher investment, it could be specified the
source of external funding including matchmaking with financing schemes
identified under task 2 of the project (policy instruments baseline review).

Measures are classified into 3 categories: GHK (no cost), low-moderate cost
(affordable with company internal financial resources), high cost (external
funding required, e.g. bank loan).
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6 Follow up and conclusions

This section of the report will be updated by the end of the project’s
implementation, to summarize the main findings of the 6 months follow up
coaching of the experts in the company to monitor and support implementation
of the action plan and monitoring plan.

In annex the excel file for monitoring the progress on implementation and the
savings of individual measures calculated by project’s end, as well as the
BASELINE |l calculation at project’s end with the overall performance of the
calculation of the company indicators (KPIs) related to the company
performance (both absolute and relative).

In this section it should be also reported the outcomes of the final discussion
with top management by project’s end with strategic reflection on TEST
experience and follow up actions the companies plan to initiate to sustain the
results of the project and expand the scope of their sustainability initiatives in the
short-medium term.

42 How real savings of specific implemented measures will be monitored by the
company, should be defined in the monitoring plan.
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7 ANNEXES

7.1 Policy statement

7.2 Energy Assessment Report

7.3 Energy Balances — Energy Mapping tool (Excel
File)

7.4 INPUT / OUTPUT and Environmental Cost
summary — MFCA excel file

7.5 International Experts’ Report

7.6 Measurement & Verification Report for ECMs

7.7 Progress on implementation & savings (Saving
Template)
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