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Figure 5.2.1 Process Flow

Pig

[ Kitingby clectric shock |

I Gathering blood l _ Washing __u};— Steam
| Peeling ]—m@D
< Blood ]
[ Cutting l Freezed beef
@‘—{ Separaling I I Defreczing J
[ Refrigerating I | Beef preparing ,_J
Steam Preparing — Pone
;

Steamy =+------ —I Ham processing ] [ Sausage processing J-' -------- Steam

@ QSausag{: >

(N THOMHN
1912 FBiIZRE S NEEMRA I N, 1901 FIZ k2R TERERI N,
PREWRIE 25%. 2 2 (MR AKD 60%. tLEA 15THMAINTVD, HBEH
FERFEERD TS, 1997 EEN S Lecino DFRUHPHEHMPEHELT, *
DO TIHD 10098 LR TEN S > TPH Y, Lecino LN RENE T I
ANTWS, HAOIRERHEAE LT 12 EMEAH L TWD, DT dmd
OESMNE < KK 11 1,000 SUEBOSEEE DS 575, BRI 340 B8z

i-5-2-3



Mo Cb, REEIENGELTADOT 1 BHEICeh BN, WD
AV KA LD D AR LIEY L — Y LRIZAN 3 HOAY
BTy FERFICH D, BHERTHERND 0%BEDEEROED, A
ANRRSON 2+ SEINEL TS, BER 2 2RAReH Y, LI
K145,

(8) BRI

Figure 5.2.2 Plant Layout
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Figure 5.2.3 Onc Line Diagram
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Table 5.2.1 Major Equipement

Factory Number Specification
Process
Pig washing bath Sm* 70°C
Treatment machine 7014 11 ¢h

Chilter
Ham packer

125 kW x 3,4 °C NH, type frcezer
1.5 ¥d, Automatic, made in Japan

— ) s e

Smoking room 10 600 kg/room 85 °C Steam
Chopper 2 20 t/d 90 kW + 8O kW
Cutier ! 12 t/d
Vacuum packer ] 3,200 packs/h 30 kw
Injector packer 1 4kW 12°C

Utility
Boiler 2 4 t/h 0.13 MPa Natural gas
Water punip 6 15 kW for cooling
Ajr compressor 1 15 kW

(1) TRAF-ERBEIURAR

Table 5.2.2 Energy Price and Heat Value

Energy price _Heat value
Electricity 0.119 PLN/kWh 10.256 GYMWh
Nalural gas 0.319 PLN/m’ 28.30 G/
Coal 130 PLNA 20,930 GIn
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5.2.2 XRILF¥F-HEROBER

) EERONEE

Table 5.2.3 Trend of Production

(y)
1992 1993 1994 1595 1996
Carcass products %113 7,948 5.874 6,276 5,698
Ham & sausages 1,546 1,745 2,020 . 2.469 2,210
Paste 348 492 510 588 614
Pork fais 1,413 1,234 1,122 737 663
Total 12,420 11,419 9,526 10,070 9,190

EREORBLS L TVS, NA, V-V BIUR—2Z FRGHRZ TWH
BMEROEEZOMSEIHIAB LTINS,

(2) TRIVF-HREDER

Table 5.2.4 Trend of Energy Consumption

“Unit 1992

1993 1994 1995 1996
Nafural gas 10° m? - 320 2,382 2,253 1,739
Coal 1 3645 1,904 276 68 -
Electricily MWh 2,549 2,466 2,367 2,234 2,650
Water m? 88,943 121,400 128,800 109,100 106,500

@) TXNR—BE T O RS

Table 5.2.5 BL U Figure 524 Katd LIk, EERKMEIofImIzHD, —
BB T RN X —FRE EROHFI &R BT TH DA Total Energy
Intensity {2 RPHBO N HIEIa>Thab, UM LENS, LR CEDRE
EHBELE W, NHERSE. XKRHAHERVMDOLTED. 1996 #1171
D Intensity PR LT D BODOFIEEOERECIMETL CETW S,
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Table 5.2.5 Trend of Encrgy Intensity

Unit 1992 1993 19694 1995 1996
Consumplion
Natural gas  GJ - 9,216 68,602 64,886 50,083
Coal Gl 7,629 39,851 5,777 1,423 -
Electricity Gl 26,143 25,29 24,276 22912 21,1738
Intensity
Natwral gas MJ/t-product - 807 7,203 6,431 5,450
Coal MJ/t-product 614 3,490 606 141 -
Electricity MJ/t-product 2,596 2,215 2,548 2,275 2,957
Total MI/t-product 3,210 6,512 10,357 8,449 8,407
Figure 5.2.4 Trend of Production and Total Energy Intensity
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Figure 5.2.5 Encrgy Flow
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(Note) The percentages were allocated based on the values measvred on September 5, 1990. The percentages
for steam, lighting and meat culter arc based on the data obtained through our investigation.
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5.2.4 LTRNF—-EREOMES LS

(1) Excellent factory & DXL e F{R Uy Hhde
KOSCIAN & T3 — KU, & Excellent factory & L, #50L% Table 5.2.6
ViRd. HPo. Bxeellent factory O L3RI —HIREIN{DINGN % Table 527
IZR9. NAOHES, BRIEBIUNTTHBIIAMEN TS24 Table
DF—=ZIDOWTH, My LABRERTHRENAY - YT HOF—¥
BN LE,

Table 5.2.6 Comparison of Energy Intensity

Unit Koscian Mcat  Excelient Factory Difference

Production t 9.1%0 11,000

Electricity intcnsity MI/t-product 2,957 2,704 243
Fuel intensity MI/t-product 5,450 1,524 3,926
Totat 8,407 4,238 4,169

Table 5.2.7 Data of Excellent Factory

Eneigy inicnsity Energy intensity [Tntegrated meat factory
Production (Ham & sausage rate: 24 %))
Fuel Blectricity Fuel Electricity

Buichery and carcass factory 24,353 ¢y 844 MIt-product 2,272 MIft-preduct 844 MJft-product 2,272 Mif-product

Ham & sausage factory

1} Raw meat storage 14,400 t/y 1,200 MJ/t-ham 0 Mift-product
2} Processing 2,832 MIft-ham 1,300 MJ/t-ham 680 Mlft-product 432 Mist-product
Total - - - 1,524 Mift-product 2,704 Mift-product

Mm-s-2-11



(2) FLRIIR T Yy DY

(2)-1 SR K%
KOSCIAN. Excellent factory & R & BIEKE 12 3HG U T B D R A5,
X BEUME DX N,
KOSCIAN X Bxcellent factory & bTTENRINIZH O, FHEHHI DO WL TS
SR T 4 GRERINE) BB, BENLRAY—IZ X 2 REEN
froFERINEN,
IR ERR)
1996-1997
Nov.  214,000my
Dec.  231,0600my’ Technology + Centrat healing 819,000my’
lan, 211,000my’
Feb.  163,000my’
1997
Jun,  89,000my’
Jul, 100,000my” Only to Technology 393,000my’
Aug.  91,000my’
Sep. 113,000my’

COF—FEONT, LHVERRSEMLES 0502 Eh5, FADK
DIHEEMAD &, WHEMIANF—E U TTFEMMEETED,

393,000 X 1.5 = 589,500my’

B 5 U R 40T : 819,000 — 589,500 = 229,500m,>

R IHIRE A : 229,000 / 819,000 X 100 = 28.0%

KOSCIAN TH. #AmIL% 15CTHERL TS, Bxcellent factory THETE
fifloky 12CTHEROEH AT > CBDHBHOBH RS TS, L
2o T B RN — @ Excellent factory & D2 LEd 2890 5 BAIE
FEIC RSB 10 & i L7z,

MEAMEE 105 EIZANTDH Excellent factory © 1,524MJt 1IZHERT
KOSCIAN X 5,450MJAX0.9 = 4,905MIt TIREIFBIZ 3215 TH 5D,
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(2)-2 HHRIRIC X 5
HLFNF—ORF v T, FROK DI I DIIIHT 5,
WLAT T WEBkIcL3bD
WoaAT w7 MEHECLDIBD
WIATF T FTOEAKETLDILD

a, Tt A

1) NAY -V DMATLE

REENENAY — - PERMRATRICEOND, BEIEDOH DI —
2 (RM. EONRS) RAHERL bOIRMEERANE NS, &
7o KEWY -V AT HBMENLE BRI LRSS Eh
%, L 70~80CT CHOEMA 63T X3 S L EMAThL 51T
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RN ID AN Z &2 X o THREE 40 BLETRHH (10T)
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~-Ji. KOSCIAN Wy aifgic 7 > &7 2R LT B O L R
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Figure 5.2.5 @ NH; cooling 40.6%% 5 5} 1 EHEMA S N TEHMS S &,
FRANE N ERATE S,

2,957M)/t-product X 1,406 X 1/5 = 240MJjt-product (215SMWh/y)

3) AN A 5 ORE
HA U ORMER, BRI 15T, B 4C, NENTE 10°C7)@
EFLW, T FI%TM CHBEHALTOWAOCHADRIZH—F >
EOUNBENTANETHS, T, BIAGASEROBAIAD D
2 h T U EOTREOBAE S RETHD,
YR 5 R BB T B & D TRV RO 19 BUE A X
N5 ERAD S,

Gas Intensity DI 5,450X0.01 = SSMIA-product (S05G1/y)
Electricity O3/ 2,957X0.01 = 30MJ}/t-product 27TMWh/y)
EBRBEIHLY 85MJ/t-product
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Table 5.2.8 12 1996, 1997 DRI E NN 2 3 L 7=,

Table 5.2.8 Production and Sales

Sales result (1)

Sales planncd (0)

1996 7
Breakdown (159 )_ - (1997
Pork products 63 % 62 %
Beef products 37 % 38 %
Pork Pork carcass 1,100 1,180
Pork blocks 1,172 730
Chopped pork 220
Haslet 334 197
l.ard 665 (Lard yield 11.5 %) 630
Sausage/ham (Pork 70 %) 860 231
Smoked ham (Pork 100 %) 956 730
Pasie 607 680
Vacuum pack 0 540
Sub-total 5,084 5,838
Beef Beef carcass 1,331 1,450
Beef blocks 1,005 153
Chopped beef 0 965
Pluck 302 338
Beef tatlow 235 50
Suet 100 {Suct yield 10.0 %) 250
Sausage/ham k]it 399
Sub-total 3,341 3,605
Total 9,025 9,443
EER 9,190ty
WABREDE B-FHDR 165y (1.8%)
R BY
o | 9,025 /9,190 X 100=98.2%

RN 08 2% CRIF L A NicdH 5,

BREFREA<TONTW SO T EHE Y OMEN EAXEM N5 &
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Figure 5.2.6 Measurement of Boiler (No, 2} Exhaust Gas
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Table 5.2.9 Contbustion Calculation

Preconditions Calculation Result o

Fuel gas . ) ) 7 Theotetical Cusrent AR
Net heat value (kI/kg) 26,651 Couﬂv)}lisl_i?f_ Condition
Net heat value _(kéallkg) 6365 Oxygen in cxhaust gas 0.0 % 4.7 %

Combuslion air temperature 28 Air ratio 1.00 .27

Exhaust gas temperature 203 Air amount (m¥%kg) 7.2 9.1

Furnace infiltrating air ratio 0% Exhaust gas amount (m¥kg) 3.2 10.1

Exhaust gas foss rate (against fue] heat) 9.2 %

B, BEEHELUTITODRTWARS IO AN TH, Y A
HEENL 5-6% (No.1,2 17-Feb /1997y CH > TRIT Ch D,
R T OHFHE%E Table 5.2.10 12559,

‘Fable 5.2.310 Boiler Design Values

No. of unils _ 2
Ycar of installation 1993
Type Flue and smoke tube boiler VSP-4
Maker Rucka-Slatina, BRNO C2ECHY (Poland)
Pressure and temperature 1.4 MPa, 197 °C (Saturated)
Evapdra!inn amount 4 vh
Fuel Nataral gas (28,800 kJ/ny’y)
Combustion system Gas-firing unit burner
Burncr maker Thermotechnique S.A. C. 430.2
Feedwater treatment equipment Water is supplied after it is preheated to 100 °C
Softener
Air preheater Not available
2) fRifHE{L

ZOTHETH, R 7B O8ETOE ARORERITRHINBE LI T
Jr, FORBRE TR BICEIERTEL T, 2hsh s ik
%R T Table 5.2.11 1R L=,
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Table 5.2.11 Calenlation of Heat Radiation (Valves)

. Fnvironmental Surface Nominal Equivalent  Assumcd No. of  #Heal Loss
Instattation Place ) N .
Temperature (°C) Temperature (FC) Diameter (mm) Leogth (m}  Units Installed (kcal/h)

Boiler room

28 160 200 1.87 2 4,279
28 160 150 1.78 I5 26,602
28 160 100 1.58 30 32,675
28 160 50 1.28 20 234
Production shap
28 140 150 1.50 20 35,668
28 140 100 1.27 50 34,823
28 140 50 [N B 100 13,569
Total 157,556

AL R B AR 102l T T %, /2, RIS
CRROEH L THDMMAME SNz KR ZMIREN S A RZ RIS
% & Table 5.2.12 DN %15,

LR B T : 4,240h/y in 1995

ARLMMEL 1 157,556 X 4.1868 X0,9X 4,240 / 1,000,000=2,517Gl/y

Table 5.2.12 Calculation of Heat Radiation frem the Hot YWater Tank Surface

. Lnvironmental Temperature  Surface Temperaure  Arca (assumed)  Heat Radiation
Installation Place

°C) (°C) (m? (keat’h)
Hot water tank 28 80 20 10,293
LA : 4,240h/y in 1995

AL MR 1 10,294 X 4.1868X0.9X 4,240 / 1,000,000=164GJ/
y

3) KA Y- BXUNNT DA
AABRBRERUEEZ NN TRBEI N TOARNSRBZEBEI I &tk
D, EHEOBRKELZEROGE L THHMIC KR CE S, Figure
527 SHOEGAY Y —BLUNIL T OERERT,
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Figure 5.2.7 Infrarved Thermal Image of the Steam Header
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FBERNOBELERHT HLENHD,

DE

TSkW B —F % 37kW LB E LU 2B OBHMHELOKEZRE, wmEt—#
OREE 1%, 8. HBRBIUZOESA, HHRAGMOE - YD)
HEE Table 52,13 DX OIHET D &, BB HRE, FHH
13,200kWh{=1.51kW X 8,760h) &: 75. %,

AFIZE D, HfowE, BESFHRREONERICFOHHSDED
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0%,
BHNBE : 132MWhy

Table 5.2.13 Changes in the Loss as a Resulfs of Replacing the Motor

When the motor is fuly loaded Loss under the current toad (23 kW)

C E:aunlfs Loss L Iron Loss Copper Loss  Load Power Copper Loss  Total Loss  Lass
apacity Power . .

kW Wi (K We (kW Factor (% We (kW kW Difference
W)  Factor (%) W) (kW) (kw} } (kw) (kW)
Current status 75 %0 975 293 5.85 0.59 1.23¢ 421
Aftee the molot s replaced 37 83 4.81 1.44 2.89 0.80 1.26%+ 270 1.51

The iron loss and coppar loss of the motor in the current status and after the motor is replaced are assumed to be 0.3 L (Wi and 0.6 L (We), -
respectively. ’

¥ 585 X {(ZN0.50V(H0.2)Y =~ 1.28 kW
e 289 x {(23/0.8)(37/0.85)Y = 1.26 kW

2) AR HOHR
THNOBIIN 100~250Lux TH LVRETH B,
BAMTIZ KB RAER S, 1 skw BHRENR. B —IZEDEE
ORI L TagaB s h T,
ITHRHKBITEESET MY U AMTIEH X 5L 40%DOH TRV~
2D,
BT U MTIABITICH LT, DORHT, BROVEB CHHE
HELASR BEZRCEADABROLODIIZETS,
TAHEHE : 5kWX8,760h/y X 12/ 24 X 0.4 / 1,000=8 SMWh/y

@) BERAX - L ARKUFHE
e AN — I Lo TREIOE F BNER S hhid KR ~OB R R
HEBLES, IEECINVY R L - TEHOBARNEN I, Eho
RELLILDLRBEFRICBNTAKERP~OFEREHREOSFHERER IS,
2 OB TR0 L 5 HE BRI, A T A ¥ RO ORER
BA F— I VERINC RS, LR TETRORBOHHERHWT, 5
BB OEMBYEI T AONRELY, UL, ZIZ G, B—F v FEEA~
DAXF 4 & OBESEETAHTHIZ, The Institute of Environmental Protection (D%
BHo L AR - BESOBMEFHE (BROE N /RRBRE T) ZH LK
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LCEINY 4, ZOTHOE I - L ANKEMHOMME A, #:x
F N DB BRPEINCHEFLCL Table 5.2 14 1),

Table 5.2.14 Emission Improvement by Energy Conservation Measures

Mecasures Reduction, tonvyear
co2 SO2 NO2 Dust
__StepO0 o
Step 1 28 6.0 0.0 0.0
Step 2 428 0.1 0.4 0.0
. Step3 S
"Step 1-3 456 0.1 0.5 0.0

Reduction includes emission from fuel and electricity.

70— T FCE, IE R E ORI RHHUELS (fee) 2 XNV HELDL S
DC, BN X=X » CHHEE &R S s, BHUE @O RE, Hik
WEANCED LN TS, bRk yB A EHRICY L TREHS
(charge) BUERE D 5, BMSORMIZPENHE&O 100 f5& Sh T, BITFiC
BT HEFULBF OB TCH S,

THAAR L LCHRE ShAEE IR LK UC, BRmE o FHEM
B, P G OEMEE I L% Table 5.2.15 (2R, £ o ini,
BB &OEMBR Y SARE AT - RROEMSME . e TR
FRELREHZ O LA REERSR 2 R L D,

Table 5.2.15 Payback Period Imprevement by Emission Fee Reduction

Measures  Bnergy cost Emission fee  Total Investment Eco-Environ Economical

advantage  advantage advantage PBP FBP
Step 0
Step 1 14 0.0 14 51 3.67 3.67
Step 2 178 02 178 455 2.55 2.55
Step §-3 192 0.2 192 506 2.63 2.63

Units:Thousand PLN or thousand PLN/y for expense, Year for PBP

ZOTable S.2.1512R5&¢B0, HEHESOEMBHL A ¥R AOKMEEE
IHLTAE S THER%RECHY | 2O P& o (888 535 m)i 4
IRITTEBHELES Ch S,
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(@) Hexn¥— N7y s
THOE AV E T Y L Tablo 5216 1R
Bxcellent factory o f bR &~V Fv- 2 b LIt FX
KT VER L B2 BIRT v S ORIVF A HE Figure 5281
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Figure 5.2.9 177”9,

llt-5-2-22



AD T9TLL : [MOL

(MO SLTLZ) AN 0S9°T * RIS LT
" A/1D £80°0S ¢ PEIMER Y 9661

[i3=)

9T 908 z61 001 St 92 9L 9vl v61'8 )
9T Ssy 8L1 68 02 LEZ YT LEL 689°L _ 18N/
L's St [/ £0 ( 6 Lo BRONVINTL (4 HBBY L
&v 1 Z $0 z €1 FNFRUER6 A 1 LT DHRY B9
87 €01 Lg s Le 51T WY OB $
00 0 € £0 € 9T TR BT +
LT 0z1 St S Sy LIST RSN €
€T 907 68 00T 68 800°S TRl X612 A1 o BEIREOC T
. LALY 2
8¢ I$ 1 01 S LT 0r__ 6 a¢s 2V
8¢ IS Pl 0’1 S Lz 01 6 S0S BEAL—LOYH T
LELY T
N NTd 01 ANI& .01 % ANId 0 AMAW % . ANTd 0T A/fD
pouad o], fouord Png wai]
AIEQARS TUSUXISDAU] . [eT)E3104 UOUBAIISUOD) A510UT .
AGE=NId 1 (Rt 8'87)
TAWNTL TLI0 AR N /NI 1§70 15¥3 [eImEN

[EnuR304 WOfEAIISEO)) A31auy Jo Areumimg 91°7°S dAqeL

-5-2-23



Energy intensity (MJ/1)

Payback period (year)

E

_pgo

‘%’t

:

E

E

g

:

E

ot
el

<@

== . T . B - W B~ R =]

Figure 5.2.8 KOSCIAN MEAT Energy Conservation Potential
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5.3 LUBNMEAT TIRDFAALER

(1) I 1997159 117, 18, 190

) MDY

a JICA F--A
HiEL W CEAES, AR I
A% DU s v AR
AP TR s HAAT I AR
A K s LS AT LA
ANTRE BIEA S

b. Local Consultant

Research Center of Warsaw University of Technology

Mr. Macicy Chorzelski : Heat management

Mr, Wrobel Waldemar : Electricity management

(3) it

Mr. Andrzgj Latkowski : Chairmnan

Mr. Andrz¢) Szymiczak : President, Technical and Transportation
Director

Mr. Jeug Ponicwozik : Vice President

Mr. Alcksander Wojtowicz : Manager of Encrgy Depardment , Leader of

Cooling Scction

Mr. Henryk Dyrka | : Elcetrical Section
Mr. Andrzej Jedlewski : Main Technical Specialist
5.3.1 IRDOEME
(1) 184 Zaklady Micsne Lubmeat, Lublini
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(2) LHY( 20 - 207 Lublin ul, Turystyczna 9, Poland

(3) BEXELE 630 %)
) LR Wi, NAY -2, {173

(5) 4PERES

(6) ot A
B 80%. M- 200 %I L MR S BT 2 /B LABRE Sk ST AN,
NAY—E—DMTEE S, BHCENE LTHHELTWS, WL ML b
BUTEET 5, TOS TRINE Figure 531 KRT. AF—ARRKS
HORASMBEAIND,
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Figure 8.3.1 Process Flow
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(7) IO

IRE U E LTS, 105ha OB CIK- 4O, WL AF—A0
(RS QU R o TEIAY BT IR M > ol bR & s
D, 3ENE DB D HLATNWS, AT AOUUGIRERSL &L,

4 ha LM, HaRERHT D, RA GMAF - ARTFDHRNU I, A1l 1,600
A’E 542 NIZOEHMEL 2. 2 SERIDSEIRBELGOFABA D, PR
BRUNLTE TS, RS I 70%M. BX 60%3 TdH DMBHAFL
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(8) TR

Figure 5.3.2 Plant Layout
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Figure §.3.3 One Line Diagram
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24
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125 Cutter
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5
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7 - Capacitor
— 1 Repair shop 0
3 315 Fan for pig killing
—f ] Waste water process shop

M.5-3-5



(10) VBT DB

Table 5.3.1 Major Equipnient

Factory Number Specification
Pig washing bath i Shower 30 °C, Bath 65 — 68 °C 4 min
Beef wahing t Shower 30 °C
Treatment machine i 1225 ud
Meat slicer 2 33 kg/min 2,000 kg/h
Neoder 2 200 kg _
Canning sterilizer 4 0.63 Upatch 2h 121 °C 7 times/d
Chopper 9 J0kW +20kW x 8
Cutter 3 120 kw, 50kW, 30 kW
Chitler 11 200kW x 6, 160 KW x 4, 130 kW NH, type
Pump 19 SOKW X3, 30KkWxXI10,22kwx3, I8kWx3
Fan 1 2W0kW x?
Scparator 3 DKW, 25 kW x 2

(1) TRVl B L UIEMAR

Table 5.3.2 Energy Price and Heat Value

Encrgy price Heat vatue
Electricity 0.165 PLN/XWh 10.258 GI/MWh
Steam 0.068 PLN/kg 2.75 GM1 (0.55 MPa, 155 °C)
Coal 0.135 PLNVkg

5.3.2 TRNAF-HEDOKR

(1) BFEROHER

Table 5.3.3 Trend of Produciton

vy}
Year 1992 1993 1994 1995 1996
Production 14,971 13,646 11,433 8,164 7,096

I-5-3-6
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Table 5.3.4 Trend of Energy Consumplion

1994

1993 1995

Unit 1992 1996
Steam ¢ 71,000 61,264 27,000 24,000 20,389
Electricity MWh 6,747 5,992 4,588 4,918 4,481
1996 f1: & 1997 fFD X F)LF -~ HifL it & Table 5.3.5 {9
Table 5.3.5 Monthly Energy Consumption
R s __ ) !'I§6 — 1997
1996 1997
Energy
Total Jun. Jub  Ava. Sep. Oct. Wov. Dec. Jan. Febo Mar. Apr. May  Jun. Jul. Aug.
Z';"m 22036 1,351 1,580 1,390 1490 1760 1,690 1,892 1970 1420 1,902 1,103 1426 1336 1,401 1222
Eteatricity s867 393 401 399 350 387 368 370 361 31 361 300 433 427 462 452
(MWh)
(3) TARNF-HEFUIRLOHE
Table 5.3.6 Trend of Encrgy Intensity
Unit 1992 i993 1994 1995 1996
Consumplion '
Steam G 211,750 168,476 74,250 66,000 56,070
“Electricity GJ 69,197 70,069 47,055 51,054 45,957
Intensity
Stecam MIft-product 14,144 12,340 6,494 8,084 7,902
Electricity MJ/t-product 4,622 5,200 4,} 16 6,254 6,477
Total l\-ilfl-pfpdutt 18,766 17,547 10,610 14,338 14,379

fit-5-3-7
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Figore 5.3.4 Trend of Production and Total Energy Intensity
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Figure 5.3.5 Energy Flow
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5.3.3 LANA--EROWKR
(1) FIERNA- WD

a. FIEAf O
YIHe A B S RCwie v, R MBOWEIE T B
FA RN EAIA

b. 44 LRVA—HEEIZ Y 2 > T ORI
WL O Y — ZMERRITE S N TWTHR L RSO THEN
AERNE—ERNT10TH D, AEERAFRE L THSREENE N,

(2) HERB2IEE)

a. FLRI - YR BB ORI o
CEACTHREEIC WREH N DA A Y v 7 OREATHTin,

b. ALINF-ENRORH
AT INE—BARTELIhTORN,

c. HEHEOAY VA

HRE LB D, AR NF -2 O0TROEEVSTHD, AR
ﬁml%HAﬁk%ﬂﬁ%ﬂtL\ﬁﬂ%&&@%%%ﬁﬁbTh&ﬁ
TNEGTRAVHTHY, REFEHRDEETNEAOLID-FOH
TN F -2 HEL T < SEBMNHL., BASER 3 g l, ol
LRRALTHD, HLRNF— 0OREERTH I LHEERLT
WHDTEDHAZITEL b,

HHOMBIZH D UGE{EIZEIE L TWEN, EREELEUEORK
I THDIEBRL N,
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(3) T H I TLAEH

a, T IF- R OB
TSRO LAY IR RLEBHRINTNWD,

b, BB D LI - I RO
PEA i R R 0 20 o BRI RSS2, A
ZOM BN I NT P ARRBRUTEY, @Ay
NGB RBELTWS,

c. LELMOLIILF—REH{IOUHE
HAPD RN A WA O FE SRR WA, bITTHE R D
RN BINRE LI ROX D> ThWd, 2 ORIz
HOSNS LS5 E - LR ¥—EE ORI W,

d A B ORE -
LRS- L ORLARIAT K TRESIZIDE T 2 2 LERIRTS 5,
BE S ACDNTH, WREE N OTHHIA R Y 515 QI /s
HELEHTGBRAERRGTOREMBLIETH D,

e. EFESTE, BT H
HNRMEN S EAL, BNOBBEEDTHED, LN ROER
RUSTWRBIZS D, BRI OV TR—HoBINEND, B
R ABEII T AAEANT VS, HPIDRY v 7hEMTNS,

(4) EXEOHEFH
AT EZNE— 2 DN TOESRABMICEEIN TS5, AT,

(5) RIEEI
BEERHVBERIBEAKICZ>TBD. 1 HY D OBREMSHMAED TN,
B EEREERAMICEBLTVDA I ERANIE THS, HLPLF—
DBEANS DHRFEHOFREMEANTED THBH LM 0, AN, |
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LSRR L, RITOAISMEMDRECH S D, BIRTRI-EEMY
HECIHR L TOIRWR, HHEGHINS BREIL TIT< BN H S D,

5.3.4 LRXN¥—ERLOMBAREME

(1) Excellent factory & O L3 AR EONL b
LUBMEBAT O T3 )L BUUY % Bxcellent factory & Rt U 145 % Table 5.3.7
2R, O 2T Excellent factory @ L)L — W EGLI, Table 5.3.8 2%
TEIHIT L BRI ENAY - TR OF - Mo Rl

Uiz,
Table 5.3.7 Comparison of Energy Intensity
Unit Lubmeat Excellent Factory  Difference
Production amennt 7,096 24,353 A7, 257
Electricity Min 6,477 3,352 3,125
Steam Mt 7,902 2,543 5,359
Total cnergy 14,379 5,895 8,484
Table 5.3.8 Data of Excellent Factory
Energy intensity Encrgy imensity {Integrated meat factory
Production : © (Ham & sausage rate: 60 %))
Fuel . Electsicily Fuet Electricity

Butchery and carcass factory 24,353 Uy 844 MJ/t-product 2,272 M¥ft-product 844 MI/t-product 2,272 M3/t-product
Ham & sausage factory '

1) Raw meat storage 14,400 Uy 1,200 MIZt-ham 0 MJf-product
2y Proccssing 2,832 MJit-ham 1,800 MJ/t-ham 1,699 MIft-product 1,080 MMt-product
Total - - - 2,543 Mifi-produce 3,332 MYt-product

Q) ALANFRF vy NOEE
(21 ABEEIZE D%
LUBMEAT. Exccllent factory & bEEMSENEETTEIT>THO. KH,

BSOXIT L SEBOXEIT eV, LUBMEAT 3. JAREBRBNIZH D, &

M.5-3-12



WIS ORSGUHETTH D, D Bxcellent factory 12D LMD L1

BOBEH B WD RRRILITAF N,

1996 SE DT BPIZRBICEET H T 3LV % 30%& L. N 10% %508

AR EDHEN AL T D E, HIEREENIL 7,902X0.9 = 7,112MI0 &73
D, Excellent factory @ 8 {5& 780 T5, M THNWETFTHLILEN,

SHREMIZ KDL RINF 55 % LB R ETHETFROLEBDTH D,
FMRBINT & 2 3OV A B AL 1 7,902 X0.1=790MIjt

(2)2 ORIz L D%
ALAINF—DAT v I, FidOL D3 DINKT 5.
U1 WS AR 29 L [ A0 X 20
H2A7 97 #iidaBickd b0
WIATF9 T TUEARBIZEDHO

a. 7ot

1) ALYt~ DO
EHENENLY —E— SSRMRLRICESND, MANOs5 Y —
SN (KRB, LONSRRE) CEWINE DO, BIEHRHX
N5, ik, GEMr— YoV REINE DO BT RIZES
FORA LA NB, SIS 70~80°C CHLOEBREL 63°C X 30 4B BL L AnBL X
NB XS MMEF AT I NS,
PRI (AE—27 Uz b— &) id Bxcellent factory THEZ < ATEIH)
LINTHY, MDA TEENBETSHHN, {KD 5 HD 1+ O
THIET B2 EMTESD, WIESROERITMARENAD KL 2O
PEIT->THY, AN F I KE<SHBML TS,
LUBMEAT Ti R L VR TFORT WS, RL2BRS 1 AL,
BRERTORCORVOTENHERRLZ LB b LS,
Figure 535 IZRTEBD Y-V TRIZ2HED WO AF - LHlib
NnTh3,
Excellent factory & [RERD AN EZM UMBRME BT &IZXDA
TRNE—PHRNLAD S, FHZ R L ORRREEIES T
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EREIRETH D, AYEHILD 10%EL OGNS 125,
Uleio 0o IR ARSI e < & b PEIALIA B,
7,902MI/tX 10% = 790MJjt-product (5,606GH/y)

2) AEIAR
Lubmeat "Cid, HHHIF 5 — 2N LGS CRIMENATT> TN D,
101 0 L CA M ORAHERL VO INK . EMOF 5 —HWED
20,
Excellent factory "Cid. A AR RRAMRHE L THIBMIRD AR S
CERES THRE (0) BEOETHE (100T) HoMMzLEL, &
HORH AN E T TSNS S,
KB FEL T, REOBREDE R RN T 20T, 7
4V F — QYRR S 11D & D NI 54BN S B,
Chilled store house CHt 3 2 3%DHH (Figure 53.5) DHB25O 1 %
KD ANHRTHHT 5 &, BHORTINI—REKOE B D
&8 D,
6,477X0.03X0.5 = 97MJA-product (67MWhyy)

3y AT —5 2 DR

FATHORIRIER, BRTTE 15T, DK 4C, QUBITE 10CHH
FLV, F—KTHTR. “HE2UEHLTWAOTIHAD Iz h—F
LEDGEMER AT BRETHS, Tk, HHAKHEROBAII
ADTHIN—=F & DUNGDOEAEM SRETH S,

UABIH—F 2 2B BH I IR D T RVE-FIHY 20818 (A,
B 1% MEHTEDERRD D,

PR ROT s A 7,902 X 0.01 = 79MJt-product (561Gfy)

A B DM 6,477X0.01 = 65MJ/t-product (45MWh/y)

4y BRI LT

Table 5.3.9 12 1B ATTER 1994 4, 1996 4O I T 1B ORI ER
FERNIRER L,
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Tabde 5.3,9 Breakdown of Production and Sates Amounl

1996

1994
Dissected woight of pig 3,817,100 kg 78.5% 4,029,700 kg 79.8 <
Dissccted weight of catile 1,042,600 21.5% 1,009,500 20.2 %
Sales amount {for the processing yard)
Can 208,400 kg 288,000 kg
@l A3 2) 1 Y 1 L]
Sausage 824,000 3.673.600 2,690,000 3,523,000
Paste 534,900 482,000
Retort-processed sausage 106,300 63,000
Fats 418,006 580,000
Fats for industrial use 15,200 43,000
Pet food (for dogs) 34,300 40,800
Chopped meat 49,100 26,400
Powder feed 76,100 33,000
Liquid feed 361,400 429,000
Total sales a‘mouril {for processing yard) 4,690,700 4,675,200
Total pig/cattic dissected weight 4,859,700 5,049,200
Yield 96.52 % 9259 %
Total production and sales by the company 7,096 1 11,433 ¢
{Total carcass) (2,405 0 (6,738 1)

HETHCARL THHRADEL, BRD 9652%L HTH R,

Eﬁfﬁﬁﬁfiﬁzrh%mmﬁ_\ 4 ORI (RBIZRRbLO) THDl

HED GAL) HELTWAREIZS S, RERETRNF—MICD

AEREEERA TS BDERLND,

BB 98.5% % BIEE T2 E 2DHEIINF—EIAD S,
WA 6,477 X0.02 = 130MJ/t (S0MWh/y)
AEHREEIE  7,902X0.02 = 158MI/t (1,121G/y)

1997 4£ 8 HOEHMEEN LML, ROEBDTCHDI-OATHINEIZA

2TWETHD,

BORK 4852t  84.1%
H-DFRHE 916t  15.9%
Bt 5768t  100%
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b= PRE 70%. A0 0B OIERAEFE U WAL, 4o itk ge .
AL F L CW B OTHERTI ATV, MM CE 5455
BT ERGERAEND, T, SERERONNERNRNA S EH
ZHNBH, NAATBIZBWTRABL R SOHA I TH R
7 Bk, TR MEMOE DI bR TR ¥ - A F ORI &1 5T
555,

Sy Z i o
THMRTREIERRLTWS.,
O AR (BRI L T Heating {211 @3k
@ MERBEESIA > I— BURI 1 Y OREKD) 31 7
@ AR T ORI ,
@ BHRRA T — 3 2~ ORTIZIT
® BV AT A% TEERENS T ST HEAYH
® BN, REH O

@eONTH. b ML MBI HA TS D REBAIE LY, RAARN
THRTYBRAFROARIEA B ORI EERHT B BEXRS B,
Excellent factory OB Z OWHIPFKROME R T HKO TR TELL
T0s, O. OOV THEE RARBIUMREERDNETHS
3,
MEENOMBANIZ AF — A ELKD 8%, KOMBIT 30%EHIHL T
5, D @ QFMEET D ELDKOMBBAF - ADFS %5 KK
TEZETNE REEREOMBIRIIRO L 31215,

BURCI IO L ERAIER I PRV 0T, St L DR ERAE
BHT 2REMB D,

7,902MI1X 0.30X0.5 = 1,185MJ/t-product (8,409G1/y)

b, D54 U5 4 CARIRIZEE)

1) KA T OPEH AD & gt
ZOTHWTRIEDLERBEZDORA INRELEINTN S, ZOLE T3,
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Temperature {°C)

RLIZAED 3 I E TS EIE L Dacwoo ORMERINTIMSIRAL
TWEM, 4 NI SHBRIN SR X IVTWA N0 IR 811 9 % 58
gﬂr‘%ﬁ&nﬁbrm7a

3 ISDRA T OPEIIZ i RPE T FHI L 720 #5200 % Table 5.3.10 1255597,
F72. Figure53.6 12 BIE LT AR T ORI T v B TR,

Table 5.3.10 Boiler Exhaust Gas Measurcmenl Resulls

No. 1 Boiler No. 2 Boiler No. 3 Boiler

Oxygen  Average 11.4% 14.4 % 15.7 %
Maximum 13.4 % 16.8 % 16.1 %
Minimum 91 % 10.7 % 153 %

Period  From 11:03:24 12:52:38 12:31:24

To 11:43:42 13:49:28 12:48:36

Figure 5.3.6 Measurement of Boiler Exhaust Gas

No. t boiler exhaust gas
September 18, 1997

300 t4
R
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12
200 P
b33
[=4
. S
Ambient temperature 19 &
lm [— Tempcralurc - me e e
8
Oxygen
50 e — g
0 [N NUEN A I 41 F v m & @ 4. 1 K A % ¥ _R_ 1 4 b @ on. ® 1 i 1 k& i 6
; <
g agdd a2 s aaaadayadaadad
o Wy [ g 8 — oy v L L= — I Wy i~ o a— o v ~ (=] _ 1]
L e 2 e S A T R L B I B T T S 4
Time

No.i R4 FHZDWT, BHUS NN A b O/ RN 52 G % 31
L. BRBEHZARENZOERANOOE LT, 2L EEBELEBAO
BEHER OB R ERDIEERE Table 53.11 12757, Ad. LEH%EO
MiRgREF, BEIINE 3 BORS SOHEN AR KBIED S BINOf
ERBAELMEE LTHNTWS, N ARER RO HO > 6
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R E UTRDIO 7 AMONVEIE TNz, RTORT S0 T
VDS 2o Mo iR S LT mable 5.3.12 12039,

Tablc 5.3.11 Boiler Combustion Calcudation (No. 1 Boiler)

Pseconditions Calculation Result
—60;; Theorctical Current AR Afier AR
Net heat value (kirkg) 22,396 Combustion Condition  Improvement
Net heat value (keal/kg) 5,350 Exhaust gas oxygen 0.0 % 11.4 % 2.1 %
Ash conteat 17.00 % Air ratio 1.00 2.16 175
Water content 6.00 % Air flow rate (mVkg) 6.4 13.8 1.2
Combustion air [cmperature 226 Exbaust gas volume (m¥%kg) 6.7 14.2 1L5
Exhaust gas temperatere 215 Exhaust gas haat boss rate (to combustion heat) 18,7 % 154 %
Exhaust air temperature afler air preheater 235 Fuel reduction rate . 10 %

Note: Measurement was conducted at the {lue in

Nete: The oxygen content after air ratio improvement inticates the
front of the smoke stack.

minimum of the measured O, valuegs.

Table 5.3.12 Fuel Reduction Effect of Air Ratio Adjustment

No. | No. 2 No. 3
Oxygen, actual 154 % 144 % 157 %
Air ratio 2.16 313 339
Exhaust gas temperature 235 235 235
Fixhaust gas heat loss 18,7 % 26.5 % 326%
Oxygen, adjusted 9.1 % 9.1 % 9.1 %
Fuel saving 3.9 % 13.1 % 203 %

NS ORI W REORS %& Table 313 1277,

Table 5.3.13 Fuel Coal Composition

C H 0 N s Water Content  Coal Ash Content Heat Value (keal)  Heat Value (kI3
g215%% 49% 114% 3% L% 6.0 % 170 % 5,350 22,396

. RA SO E Table 5314 1R, R 2IEITIIR T SEKH
R, BINUAKKR, ERARROAFIMBMERBRIABINTY
S5, fFEIL Tz,

20 Table 5312 R LEL DI, INSDRA T THRIEN Rz L B2
gH 1933%HBOT. B FRHFIT 0-15%1BEEBbhs, L
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F0 Table 5312 1L XD, SNS@RA S CREINEAI & D 2
AR 19-33%H H0°C, R FEGDRT 60-75% KL Mbh s, LT
DORA GEHABEON Y & PRACT N3 IR T AR 902614

Bzl D,
SR SREHG M A ! (3.9+13.1420.3)/ 3=12.4%
ES IS WAl AT 1 7,096 X0.124=880MJ/t (6,244G1/y)

Table 5.3.14 Boiler KEquipnient

Hem Design Value Remarks

No. of units instalted 3 Same type

Year of installation and opcration  1957/1961

Manufacturer Rafako Raciborz, Poland
Type Foreed circulating type water tube boiler

Model PLM 2.5

Evaporation 4 vh

Pressure and temperature 1.0 MPa (maximum) 0.7 MPa (working maximem)
Fuel Hard coal, 22,400 kJ (nct/ke)

Firing system 2-stokers/furnace

Héaﬁng area 206 m?

FDF 2x22%kW

IDF 1 x 20 kW

Feed pump Motor-driven: 2 units

Steam-driven; 1 unit
Circulating water pump Motor driven

2) HIROBIEI XA N F—
COTECRASHF L EOBBRARBIN TN ENWERSBH D, bE
RSN TVAVASHROREMEE TH2HELI D UT, A4
HESIET DS Table 53105 DL DAY, BBLEALRNT 04 O
SORBERELLTWDRIENDM S, Iho{RE R Mk
RETHHARIT 05O 11275, 7235, Table 5.3.15 I, FHMALD
HBEOFE L TRA INORSE ORENS OFEARE bR L,

SRR ERBSRT ¢ 2,120n/y in 1995
AMAHTRE 1 1,085,198X0.9X2,120/ 1,000,000=2,071Glly
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Table 5.3.15 Heat Loss from Non-insulated Valves

Nominal Diameter  Fquivalent Length - No. of Units Inslallcd ll»al Ioss

Heat Loss  Heat loss l,qulvalam ‘Su am

(mm} {m) (Umls) (kcal/mfh) (kcal/h} (Uih} {kgrh)

25 1.22 200 195 41,493 198,846 19

S0 1.1 150 346 57,668 241,444 96

160 1.27 100 654 83,103 347,934 139

150 1.5 50 246 70,93 296,974 118

Total 259,165 1,085,198 432

F\ampic of heat loss l)meralor end plaiu.
from the plane swrface (m?) {kcal/m?)

1.77 847 1,497 6,268 2

Preconditions for calculation: Room temperature: 20 °C,
Valve surface temperature: 130 °C,
Plane surface temperature: 100 °C,
Stcamy heat value: 600 keallkg = 2,542 klikg

3) MRS ORI O & AV
A 7 VTR, BRI THIESNET

TR ARG CHIAk G

MK D, TORHARSMIICERE S @ g ¢, AKh~2E ik

MU CGREZTI, SREEHINRS, SHKOBERKITNIEHBRA

BEML CELOCRYy TN TEMCES

IOTETIHEHE L LT, HiEERKOREMRAGIERAERENT
> WHKOFRE CHEEOME L L8R % Table 5.3.16 12597,

Table 5.3.16 Temperature of Cooling Water Tower
ltem Temperature Remarks
Return water temperature 229 Retorn water tube surface temperature
Tower bottom waler temperature 20.2 Filling layer bottom water temperatuse
Outer air temperature {Dry bulb temperature) 19.3 Ambient atmosphere
Atmospheric humidity 60 % -- 80 % Estimated value {occasionally with light rain)

Wet hulb temperature eguivalent to atmosperic humidity 15 -17°C

L E D REBERROGHE Ci. BEMIZE. $EMMAROER
BRELDBEODAZOBHRBECE CAHAHINDY, EENBRIBEE L
DETEWEEE RS, UL, FHRIOERCHGHEOKRIARD
FIREHE LD B R TCNAHDC, HIMENB CORAKILEBY 355
HCRRVNEBDRADTCRAENLECHS,
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4y RH BRI L K S MBS
AR RAA E M N AL NAE ORIEN N &R e L TR
BTCEL0T. RMOREBEREMICHND JENTES, MIELT, H
KREFERORBLRBORAMIRE Pigure 537 KR9. ZHRMROY >
S7EBERELCKEEE Y DRBETC. BIKDIMAD Tz EW
FETRIRN MR L TS, BSREBOMEI NI THED,
T OLRAMERFEAGECH 5,

Figure 5.3.7 Thermal Image of Cooling Water Heat Exchanger
{Cooling Water Producing System)

c. I—F 4 N7+ (BEAHRE

1y E-sHWAOMHEBEREOEEN
BIERAENEIT 4X1L,000kVA BB L THEHM, 30 K077 2 ROk
& RO 1,030kW. EEI 400kW €. FREEH DL 30%LL FDE
wTHD, LinL., E—-TZBNRY 6 25 055 3 BElE 10 M 30 5}
MK 2 BEFEIc b > TRELBK 2,100kW 2R2BL TV 5,
INSOHE, BROBEBIRENGE ST, ROMERNETH S,
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X

D EABEPHTO MR L 22 RZe gl LT L, iR IEGR %1
2T 5,

G 8] 6~9 BB L UMM 11~12 BHEO Y - 2 B HORATRINEN R, =

e

NEMLT & D2 HEBRE RTINS 5, () BBRTIZ 69

)

3 BEGHEIEMT 3 BB HOMMAR 22 LA CRE L. Zof&
NERMPET 5,

ZhIR .

D FHBHBTEBHFRAO BUUTONMIE L AD S L 16 DS
OTIOEREERL M 2 Bl X558, RIBE 1 REbL Y
HdE ¥,

AEOATTEH 1,000kW (800kW SUFORFRIA 12 FERT). Cos ¢ :85%.
B L O 1,000kVA FIEROER (W) : 2.05kW, #R (We) - 11.33kW
ERET D,
1 ﬁ%mﬁﬁfﬁm%jﬁﬁ%ﬁ Table 5.3.17 ® & BV ¢, BHEHEDR
# 1.00kW CEREBEILO 8.8MWh £ 725,

EHHHE  $.8MWhyy

Table 5.3.17 Transformer Capaéitjr Reduction and Loss Cﬁénées

Transformer capacity Iron loss W, Copper loss W, Total loss  Power saving

(KVA) (kW) &W) (kW) (kW)
Current status 4 x 1,000 4x205 3.18% 11.38
After improvement 3x1,000 3 X205 4.23 10.38 1.00

1 11.33 % 4 x ({1,000 + 800) KW/2/0.85/4,000 kVA) = 3.18 kW
4 1133 x 3 x ({1,000 + 800) kW/2/0.85/3,000 KVA)Y? = 4.23 kW

Fe yIFMEOERRI, 199 FOEHEMNEHIITH
630kW(=(4,48 IMWh— 440kW X 4 5h)/19.5h/365 ANEHESIN DS, L&
BoT, BREHEEHLAFOTIZTIE 20kW T EHESNS,
Liedio T, BEOCRBEAHS 1,200kW ZEHETE, FRIZH
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200~

5,688PEN(=(1,350 — 1,200)kW X 3.16PLN/KW X 12 J1)DIidfiZ 72 5 &4

53H,
REITE DU s 1S0KW (21,350 — 1,200)

Fipure 5.3.8 Operation Record of Elcetricity Power Consumplion

Cos ¢ (%

hem Measuring day  Tiee (start-stop)
(D Totsl power i1~ 18 9:24 ~ 9 b4 (DM 30 niin}
@ Cos $of oad -8 9:23-9:14
3 NH COMMPIERSOr $:20 945 ~ §G:30 (DA 1O min)
- Voltage: 10,790 volts
\/\ o //
WH—_@WW
| Q/\/\vw——o—f" o
uc.{ ? |
1 [| 1 1 i1 ] 1 ] 1 A 1 i1 1 4 1 1 1 1 1 L 1 1
10 12 4 55 18 20 22 F£ 2 4 & 8

2) BHRBOWRE IO

ATHOMRAHOENL, BIEEELHOBENZHFLWS, sk 24
ReHIBE s 5728, $HEHIRRIEFETHOBILYE WL (Figure 5.3.8

ZH),

ZOZEBENHBERON 0B RERRIZENLGD TWAZ &ICARD,

COMEN2BTHD, £oT. ROMEERET B,

M :

@ 7 e 7 BAREBIUHKGHREO N EARZEEHEL,. {4
FHRBIC L > THESRKRBHE SRS (EH, MAERZEEZER

5

@ BHARETORBEEEL, HKLAEVEIZTE, THOBHIBL

[FIRIZE K ERETS %
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@ BHROAWOWD, (REMO5HE. AN 2 THHZ L. (NEEDRZA
%Y B

@ 027y RENRITNOT, PRERNUERZEVWEAR, 1 A0
LY EEAT B,

ik e
LRO~QONARAN G, HRR, HHROAS S BESEHAL
feind, ERILTERN,

LA L. ATIOWEE 2R —Efz SN P 258kWha(ii T+
BT, WA AEOBOWAR 382kwi. (2ETH 6skwi) &3t
NANTVS, TOMI LROBIIRIZE > TTRNF BB X O
PN UMM CE B LD EHL BN,

3) £ — ¥ OO LR L EENRIL
THTHIPOE - 1L 20~200kW ORRODONHE S0 BH5H. D
Wi, IO BOBH M, BENIOE—F TS Table 5318 17T
LI BRAWOBONB 5.
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Table 5.3.18 Measurcment Data of Major Load
Scptember 18, 19, 1997

Rating  Consumption Voltage Power Factor

Transformer or Name of Load Remark
(kW, kVA) (kW) (V) (%0)
Total load of 4 transformers 4,000 440~1,030 10650 82~ 87 Recording
at 15:55, Scptember 19 831 10,650 86
No. I Substalion No. | transformer 1,000 387 397 84
Process of load 18 ~ 22 q 400 52 3 x motor
NH, No. 2 compressor 200 94 396 81
NH, No. 2 compressor 160 134 393 96
Pump of salt water 3Ix 185 28 109 76
NH, compressor . 104 401 82 Record on September 20
Air compressor Ix 185 22 401 83
Substation No. 2 transformer 1,000 44 400 77
No. 2 Substation transformer 1,000 310 308 96
No. 3 Substation transformer 1,000 268 396 15
Pumgp for cooling Ix30 39 398 88
Boiler total 63 196
Exhaust fan 18.5 12 400 76
Pump of supply'walcr 30 30 396 95
Wasle water process 21 399 76
Kilting of pig total 68 398 70
Fan for killing pigs Ix1s 14 393 82
Well pump 4% 55 35 385 71 1 opcrating
Pump for cooling tower 30 34 398 90
A :

@ EHARIIEL TBAROT — Y ILNERICEL S BN ELE, 1>
N—FEREBL COERWNT 5.

@ PIILBARFHOLOLELNDDT, T-FOI. WROLABRET
%, BAGOE-FZRIARMEWREHREW, 77 R SHEOK
BOEA/ITR, NV 7EEDHMRICT 5,

e .
E-YOBETERRILIZLAEBNIL. SR - Iy BHHEOL- DRI
B b7Ely, UL, HRANEXN, MESHORRBDIEILS,
Ty v, ROTHEOBERA N~ E2RELTE-7OREKHEE
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PHE, FRHSMmAANE G, FLRR, BEY 20%M s ik
INE A5 C & D,
A 3 3 N T L AT MR -

(284 12-+21+35)X 0.4 X 8,760hy / 1,000-=333MWhly

(3) Ho RN {D L SR

B FWK - Lo CGREIOER B EM I, KA P~ En
HEHEE LMD, EHE AN — L Lo CRHAOHARBER S, &
HORAEL 3 bEREBHIZBWTAR T~ 05D E OB BAINR &
Nb, TOFTIANELHEMROEME, B R0¥—ROENSE
OFEFHA TR PEREBEIRCRE D, LIER> TELBEORBOH M &S
W, BRDHEORBEEZHEHI H5OMELY, LL, T L R
G FEE~D R f»’ Fak @E‘%E’E‘létbﬁil\ The Institute of Environraental
Protection MDITEHT L % 3T RHSIOM KB E (FRDE kv BE
BT AL LTHEMT S, TOTBOE I ILE 5 XRFERHE
DERREY . & X D% BIEHNIEE LT, Table 53.19 IR

Table 53,19 Emission Improvement by Energy Conservation Measures

Measures Reduction, ton/year :
co2 S02 NO2 Dust
_ Swep0 794 55 1.5 1.2
Step 1 696 4.9 1.3 1.1
Step 2 781 5.5 1.5 1.2
Step 3 _
Step 1-3 1,477 10.4 2.8 2.2

Reduction includes emission from fuel and electricity.

ErR—T v FeRl, BROEOBHERBNESE (ee) 2HILOMENRD
LHDC, B ANl » TR RERB IN S, ORI,
BEROESNIED LTS, b 5BEBALHEIIN L TIRE%E
(charge) 238 W 55, BHESORMITEMBIED 100 ik XT3, UT
(i HE&HITEE ORI & TH L,

THEEZ L L IRE IR A =AY —HBIZX L C, 5RHEOPEHEK
BE, HE&OKBREFE LIERY Table 53201273, FhIoRIC

l1-s-3-26



i, PRI S OBRMAEEF FALH AN - RO G, thid
FARVIREPI M 3 A RE PGS & OFR L %,

Table 5.3.20 Payback Period Improvement by Emission ¥ee Reduction

Measures  Energy cost Emission fee  Total Investment  Eco-Environ Economical

advantage  advantage  advantage FBP PBP
Step 0 208 2.5 210 2,057 9.77 9.89
Step 1 205 22 207 0 0.00 0.00
Step 2 280 25 282 1,701 6.02 6.08
(Step3_ — e e
Step 1-3 485 4.6 490 1,701 347 3.51

Units:Thousand PLN or thousand PLN/y for expense, Year for PBP

O Table 5320 1285 2 1Y . BB OUEMEIL 1A ¥ B HOEMEA
ILHLCRKES CHOEBEBETCHY., ZodPeHBI&m IR 35 e 43
o RV ERDRLEDCH S,

@) B RN RT Ve MDFE LD
TBOE T K5 2 3 bk Table 5.3.21 127797,
Excellent factory D= RAX-WREBME NV F v —2 & LIETRX -
KFr e hEBALE 2 B3 AF v TOBCRAN 5% Figure 53.9
R, BT ARAE KT b b R ERBEE L O SEOME

Figure 5.3.10 {2577,
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Figure §.3.9 LUBMEAT Encrgy Conscrvation Potential

Exterma)
0 step
Ist step

2nd step D External

‘)0 step
- O lststep
Others .0 2nd step
v R ] :DOIhers
Excellent faciory
LUBMEAT

Figure 53.10 LUBMEAT Energy Conservation Potential
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N U WS LSS D I S M R R |
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Encrgy conservation potential (%)
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5.4 Obrzanska Dairy TIROPEEE

(1) TN 199711:9 J1 8. 9 {1
(2) MAL
a, HCA T A
e Bl T REHG. AAIREETH
A% DU AR P
AP R T BAAT
A FL s A Iy
A sk s B b

b. Local Consultant

Research Center of Warsaw University of Technology

Dr. Krzysziof Wojdyga : Heat management
Mr. Maciej Chorzelski : Heat management
Mr. Stanislaw Kozinski ; Electricity management
(3) miEH
Eng. Henryk Bendzinski : President
Eng. Boguslaw Majka : Technical Manager
Mr. Wojciech Rochowiak : Energy Manaager
Mr. Nowak : Elecirical Section
Mr. Czekiel . Electrical Section
5.4.1 TIHOWME
) 154 Obrzanska Dairy, Koscian
(2) TIRIATE 64-000 Koscian ul, w, Maya 28, Poland
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(3) BEHLIL 303 %1

@) LB R NE—
(5) EPERED 601/d

(6) 7z ABE N

FAFL% 200 ADFREIZ & BIILE 1,800 AOUNTHEAHA B 75 2 50%5 DM
B, BHEL BRE. SA. WHCRE, RESO®, —HEELREMITR UNT
Sterilization (MIFHBRMERI) MM, 7 NI 2 Iak L IR THOR
M HRRY FEBCHMIBEBL TN, FRMTEIVES U—A%D
AN, BHLTNAY -V M EEATOMOERICIDHRELT
HRL T3, 1996 SEDERBTIL 4 5%MINT THD . NY—W55%TH
%, HEWREHBRA I2H LUTBYHEORLTHI>TWS, BAKASE
HEETBACEETHHOT, LHNOA by 2P0, RIzid:eL
Tr7 YR > L or—5 1 TRBRKEHE > T 5,
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Figure §.4.1 P'rocess Flow

Raw milk Raw crepm

[ Towmewr | [“"“““{“mwmgj

[ Mixing tank

I S'tuh—) tank -—] T -
[ Pesteuricer ]

| Puifir |

. I ‘ Aging tank I
[ Pasevizer | HTSTsysten | Contrifugal | [ 10

| _§£r_ilizer |

UHT system ‘ r_B_u_l_l_;r“ machine J
| ttoringtank || Plateheater |-

y Contoncdmitk > [ packing ]
I Pasteurizer l EHTST system
1 Homogenizes I
[ Surge tank I

L_ Paper carton filling machine J

l Caser _ J

UBT milk HESTmitkk >

(7 IHonE
BABRRED IS 79 > R ELT 100 FULOMESNSS, BT S
b4y DS BT, HEHIEE D AT L, [HFE 100%THD. (R~
OB, 3 2 KAREORRE THAT RN E—HREAND 2 128
D CHB, UNT INI T heNERBEOT R 7N w 22 1 HANRTHED,
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Uz | EF IR Z2EBAVWELTWS, BRSNS LT
e TCHARMOA Ry 232 <lk>TWs, fILBOI YLD
ROENITLDONY QRN THRZUE o TWABM, A 2
HR TR S,

(8) VAL

Figure 5.4.2 Plant Layout

— ——I_//
e Cheese storchouse
_,-/ (Refrigerator)
e
Boiles
room
g‘:\’?‘:’"g Butter I -
¢ production i UHL production
o ling ¢ 1ing (tetrapach)
Sterflizationd .. LY.
¢ Milk
: ! packing
1 Mik i s dine
Cheeze yogurt Bal O Ve
refrigerator P : : EM"k
{storehouse) : storchouse
\ i (Refrigeration)
]
1
Raw material tank
Substation
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(9) SEANEREFA

400 kVA

3

Figure 5.4.3 Oune Line Diagram

. kVA
. AT w0 Capacitor

2 T -
—{ ] Car repair depariment

3

--—— " ] Boiler
t——1 ] Bag packing

pon T [ }—— Butter deparimient total

kKW
»—{___ I 18 Extader

7

KW
b—{ "] 2l Cenuifugal separator

6 - .
e — Alr compressor foom

N kW
-1 12x55  NH, compressor
] Cooting pump for NH; gas

- Cooling tower
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(10) LR DBIE

Table 5.4.1 Major Equipment

Factory Number Specification
Milk
Sito tank 6 10’ x4 16m*x2

Purificr I L5KW 8,500 rpm
Steridizer 1 UHT 145 - 150°C 3 - 5 Sec {design)
Pasicurizer 2 HTST 98 °C 20 Scc {design)
Homogenizer 1 3T kW
Centirifugal 1 kW
Packing 2 SkW

Butter
Pasteurizer 1 HTST 98 °C 20 Sec (design)
Extruder } 18 KW Water contentw 16 % mixture 2,000 - 3,000 Linin
Compressor 4 S5SKWx2,75kW x 2, NH, type I8 °C
Pump 3 535kW for NH,
Adr compressor 2 18.5 kW
Agitater 4  HEkW
Packing 2 T5KW, 45 KW

Boiler 2 220¢h 191 °C 1.2 keglem? Coal

(1) T3-S KRR

Table 5.4.2 Encrgy Price and Heat Value

Erecgy price Heat value
Coal 0.230 PLN/kg 20 GIn

Electricity 3.110 PLN/KWh 10.258 GI/MWh

M-5-4-6



5.4.2 I RJFE--HEOWRS

() AERDER

Table 5.4.3 Trend of Production

Unit: Yy
1992 1993 1994 1995 1996
Raw milk 12,736 16,603 17,802 19,516 23,146
Raw cream 784 508 574 461 562
Products
Milk 5,003 5,123 9,552 11,137 12,960
Cream 30 445 286 10 31
Butter 556 578 544 512 760
Products total 5,675 6,146 10,382 11,659 13,751
Q) LHRILX-HiRAOHE
Table 5.4.4 Trend of Encrgy Consumplion
Unit 1992 1993 1994 1695 1996
Coal 1 780 1,050 1,020 1,324 1,323
Elcctricity MWh 881 1,415 1,846 2,138 1,709
@) TARNF—HREMNOEE
TRF A, WHINRTETND,
Table 5.4.5 Trend of Energy Intensity
Unit 1992 1993 1994 1995 1996
Consunmption
Coal Gl 22,620 30,450 29,580 38,396 38,367
Electricity — GJ 9056 14,512 18,933 21,927 17,528
Intensity _
Coal Mi/t-product 3,986 4,954 2,849 3,203 2,790
Llectricity MJ/t-product 1,596 2,361 1,824 1.880 1,275
Total MI/t-product 5,582 7,315 4,673 5173 4,065

[-5-4-7



Figure 5.4.4 Trend of Production and Total Encrgy Intensity

——&— Prodoction

wy) --- 4= Total encrgy intensity (M¥t-product)
15,000 2,000
-1 7,600
2
5
§ - 6,000 £
3 £
a4
E . - 5,000 5
. |
=
4 4,000
i} = 1 L 3,000
1992 1993 1994 1935 1996
Year (January 10 December)
1993 fELARRDFER A WD & ABERAMFNIZATH Y, AkBECELD
B AT F > CE W S,
(4) THRNF—T—
Figure 5.4.5 Steam Balance
PEERREEEELEELLEEEREEE —i Boiler 2.2 vb steam
! | AN raw milk
: Heating Hot water L—‘-—1 Pasteurization | 85°C Milk
: [ﬁ ------ Jo Lo | — 10,000 L/
: ; 236 kgh ;
; Milk :
- [ Rewmed condensate i ~—~+{ Pasteurization Il I 95 °C  Milk
S - | . I 5,000 L/h
: 60 % 285 keh : :
L UHT miilk .
3 _ - [ switizaion | 10°c § Milk
: Washing machine : i 3,500 Lib
i | 200kgm2ng 100 kg/h .. {Dosign 7,600 LH)
Washing tank and (50120 ratio) :
! Pipe tincs i
: 200 kgh 3 hid ;
1
Losses of condensate
Summer 17~ 184
Winter 25 %
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543 TRNF-BRORKR
(1) HLRVA—[EOR

a. HEADRYE
MR ES ULy ATV R—ORIBNB DR, SRR
WA ST IR, 78 BB L & L C PR A B TS B,

b. FHLARNB—HHIT B o> T ORI
HERDIENEELTHBMN, BEHICHEHHIHMARLTNS, 3
HIMARLZL TS, BATROLAMERENWED THS,

(2) HLERAYRIS §)

a HERNY-GHREORR
HLRNF-GEER BN, HRE b 2 EDA TR £ 78
RETH 3,

b. BLPNF—BAAORH
BLENE-HiEORBOERASIRIN, BLRNEEHb 5B
DAY w7 ERBTBUENS S,

c. FHBFOAY VA
FHHEORBROBCHT 2EHMNE SN . BB PO BoNEE X
<SHMLUTHED, THMTRBLE > TEREON L, BEEMOUESHI
BLTITEzw e OB ERBSRC STk,

B) T—HIHETEH
a. LRNF—EHROBE
S PEHMEOARRIEEI<SBHINTHWS., TR (SRR, B

ABMSHEHETES,
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ARG T HIAON RS Sl SRR

FHGN TR A BRI S 0 TWR L, N OGROWHIRL &
AKREBIZDWTHEEMWOC, RO 2R EREX <
HETE Tz,

c. AHME O
LRMORGM, WH. REHENATRETHD . TRVF— W
ZEHICRETRECHS. T XD AT TINA - DO RHKIRO KM
BEND, SHRENLECHS,

(4) (EXBORE
AN —BOA RO D8, DRI BB OZ & %S
RETHH. FHEMELTOWRBNWEDITH S,

(5) FRbHIH
LETIRRIEENE VA THD. THEGRBIETES o i, BElg
BHELHORTBDHAENTS B, FREOIRMCALTHS, 7 hI Ny
D HROKER, FO—0UBIIRNSBEWED I THD.

5.4.4 IANF-—ERLOMBESEME

(1) Exceltent factory & O L3V F— i B EINT L EE
Obrzanska O T3 )V X — BRI % Bxcellent factory & LS L 72 &5 % Table 5.4.6
T,
Obrzanska A3 T 2 HURDE R Excellent factory DZNITHATEEMRES
STV, F /e, Excellent factory O LIBBIBHIAEF 4% BT Obrzanska LD 4.5
5THY. TREBDENKEL 2V — A, FH - REEAELTNS.,
F7-. Excellent factory CHIADWETRAZIToTW5,
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Table 5.4.6 Comparison of Encrgy Intensity

Unit Obrzanska Bxcellent Factory Difference
Coal kgt 96.2 80 ~

Min 2,790 2,320 470
Bleetricity kWht 124 1o -

Mt 1,272 1,128 144
‘Total MIn 4,062 3,448 514

A DWTHEL. 3P 1L4SPLN/L. NP — 625PLN/Ag TH D A I DLW
A R (0 R P  e
(%) Energy coslt ratio to production cos!

Japan Obrzanska

Fuel 050% 1.65%
Electricity  1.00 1.1¢
Total 1.50 275

() BTFNE—RF > v NOHEE

(2)-1 FMREIRIZ X % 2%
Obrzanska. Excellent factory & b ERMIRGH. 2 U—ALTHO, BEL S5,
DXL D3N F-ERr D ER W,
VI OB WIZ L A SIRORENH DA Obrzanska 134 WO 2 10115
WEW®£Kﬁ9Thét®‘@ﬁni%i$W¥*ﬁMﬁ%M%5Eh&
HRIT 5,
FARHAOHIEEITV NG 10 pes/mb 1T < BRIWERITT bR
W, E£l KA T E LT Obrzanska 13 755¢. Excellent factory i3 Natural gas
EZHBLTWAOT, ARICLDIEELE.
Obrzanska DIBA Tadble 5.4.7 1247 & B U EINITE N HIN BAURZ e fi it
MMD ., LA NS HEMMA RIS, AKOEMRIZDOWTE.
HEDERAZFVWHEHEMNRIZASWERIZZ > T3,
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Table 5.4.7 Monthly Encrgy Consumption

Electricity Coal Water
(kWh) (3] {m?)

May 1996 87,699 20.0 7,009
June 98,699 1.5 7,423
July 111,458 87.5 8,658
August 1996 83,369 93.0 8,137
Seplember 93,626 90.6 7,406
October 39,151 95.5 8,287
November 92,124 96.0 6,328
December 74,066 145.0 8,154
January 1997 103,009 124.0 6,232
February 0,154 99.7 6,796
March 72,710 84.3 6,500
April 105,207 102.3 8,237
May 1967 03,326 69.4 7,349
June 99,123 62.3 8,590
July 111,924 70.6 9,814

(2)2 HMRERIC X5 2
ALFNY—DORF o7, VoL 3 3 2ka817 5,
HIAT» 7 R LS LD
W2 A7 w7 RidBcLsbO
WMIATy T JTOvAWBIZLHHD

a, 7otz

1) BB OEERER
N ORERFIS AP ORBREE N DPIE<TINIBEAMS UHT
IR B IR ENE 120-135T 2 BYDENMN -RWTH D, BELE
WTEk, UL, EFRRKOGILERMMLEL, EfPhoHfN e
BIZMA U ZERF IV RF v RV MERL TE R0, (1R
O LLFHN & UC HTST LGERIER MRETE 72C 15 8)® LTLT i
(63C 3077 X DUHINLEHRABINGBLTETHS,
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Obrzanska @ 212 QA PE TR UNT Milk QABEIAD & B DI TN S,
INVARER () W unT AR 4PE RV

1995 11: 1,136t (551t 5%)
1996 41 12,960t (2,322t 18%)
1997 1Efif 8,739t {2,571 29%)

RN E D & 11,0000 OEEIFL A, HIST milk 5,000/, UHT milk
4,600L/h ARSI THAMNMERENIZ Ry VMBS, UTH 1h& HTST
O RIER 135CTE RCIRILFE RS L, AF —ANBREIM U

LHLEMTES,
MR RA2EEADESNB LD 10%pesy/mL LW I B 1235 IV &5
WHZEWRETHD.

Table SAS B I RIC BT A A TF — ARBO T T,

Table 5.4.8 Cemparison of Steam Consumption in Pasteurization Process

Pasteurization Temperatere  Steam Consumplion Pasteusization Température Steam Consumplion

Unit (°C) (kgrh) °C) {kg/h)
Obrzanska Excellent Factory
HTST
All raw milk 85 236
2nd step 95 285
Average 20 260 72 2006*
4 — 20 °C) 4 - 72°C) {21 % reduction)
A86 AGB
UHT milk 140 100 135 96 *
(4 5 140 °C) (4 -» 135°0) {4 < reduction)
AlL36 Al3l

+; 260 x (68/86) = 206 kg/h
#2100 x (131/136) = 96 kg/h

(0.236+0.285) X021 + 0.100X0.04=0.11h &2 D, 2.20h D AF — Al

MR sOMBPTES,
ERBRELTHLY 2,790MIA X 0.05 = 139MI1 (1,911G)/y)

[M-5-4-13



2) “WIREM .
Figare 5.4.6 12 RN OREHIHTE LT,

e {Refrigerator}

Boiler
room
e 260 °C
C\‘.\O!ing Bulter [l | .
tower “manufacturing } VHI. manufacturing
line 23 50c" tine (tetrapack)
,,,,,,,,,, Sterifization.y _______ 77T 71260°C,
25°C { Milk
H 1 packing
Chedze yogun ¢ henng e
refrigesator ! : Milk
{stotchouse) H : storehouse
55°C ' 1 : (Refrigeration) 13.0°C
R et 4 — J
]
Raw material tank
18.5°C
Substation

Figure 5.4.6 Room Temperatuve Distribution

IR Cheese storchouse

I6°C \

F—ZBHIE 16 TCTERINTNS, AV hORERHASDIRS
W ST BRERS B, BE—BOF— 2 & T— b b2 THAORT
AN RS LTS, SSCTRETELTULDOTF—X & LTI
HATHD,

INVVARALD BCHEREEZSNS, INYAEGANRL—5
ST ShTBD, ARORAZHNTEBD RV ETHS,

2L T P ADZEBOBRY 2 — I —HH D, HEMIN,

M-5-4-14



WURE. B0l &N R S A A0 LS CEL LR D i 4 D
AMBSIZI Rzl D &R &, i 0 2 - L LN
H%,

INIHBNOFT VI8 riNH LM, ¥HICH 4 » IARHL T
LEGTCHHOTC, KNI LI &L TELEEZILND,

F~ XAMHIED 11L6CTERILRE L, F— X+ A3— )1 b IO BN %
BT A SR KBTI - BIr O MM, 1.6 5.5=6.1CIZ il
5, EINHIATE 2kwh & 1LD &

2kW X4 InH X30 X 24 BFE]=35,760kWh

10.258MJ X 5,760 = S9GJ/y

59G¥y /13,751t = 4.20MIt
1,272MI 20 LT 03% DB NOH LR N — 725,

(IR NN 4.20MI/t (0.418kWh/t) (5. 7MWh/y)

3) WA OREE

THD S0BEEHTUINI N TN D, TIUTEH, Hi/KFOR > THL

HEEHA 109 BIER BEIL TS Lo LHEBIX 15, Bxcellent factory
T BAEHETVEEL FUES I U T4 RIS dig 2 118 5,
w7 2 % bl'('f/‘lkfiﬂﬂi ZiTo T, ZHSIBHIEN. 5H
BRI E L > TERIh TV S,
AM% & Obrzanska 1M U7z Z & ERPUHIH T AN - ERNET D
EUTOEBD &S, Tad, AWHZMW D 2 T —EH I LIS E RN
§ BT LI KB I T RN - BRI 4 2 JHBZHGE L. mokibet
2 S0%BB S 5 WHERBICEHLLDET D E,
1,272MIft-product X 0.5 X 0.2X 4 / 12=42MJ/t-product (4.1kWh/1)

(56MWh/y)

4y ZEOIHEDIEN
B HIOFEMRIZE D FITBRAE 2 AFEQ 2 DITHIT 5 2 &
A5h5,
ZOANOFIICIL A-5 > R THBEAMITCO BRI (-2 b)
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OEPERLMTRRNE S, MO I B HLOMNBRYIRIN S O RN B A 6 h
Do

5) HHOWRIZDNT

UM O R M T EAMENIENINTW S, FEPCIRBRWDTC
HEOBORHPOES 2D AT oMMl B LD T
Do FF 1,000mL 12X L. 0.2~0.4g DIRINTHEENRRIIhS5OT, &

B0 FHIMEORR EED D E XN,
6) ML DN EiZ DN T

e & 15 2 & do TS OMEE L3 — R EATEN D T
RN —FEIC AR N D BRSO IIEE G I APER N OF) LA
ALEN X = &> TRUBRN &85,

JEE B DU RMFBIZOWT O EFHERD L L X0,

b. A—F 4 U5 0 — (FAEIRERED

1) R TOLG e

COTHBICREE 7O ABIUBETEINCRT 9= 2 HEpanhTs
DI N TS, REDO 2 581 I5—0HHRIZDONT. BRI ot
FOM RN TR R R L. Figure $.4.7 KT O8R &MY,
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Figure 5.4.7 Boiler (No. 2) Exhaust Gas Measurement

No. 2 boiler exhaust gas
September 8, 1997 5
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14;05:3
1417231

Time
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aad8ge39sy
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Oxygen (%)

ZDRA T Table 549 12T L DIT, BIREREOR T 95— TH- T,
PEH AR AR BN L I H D, Figures.d.7 DHEH AR E OB IO Y
NS, DT £ 95 & Table 549 DX D IZM&HIZ 6 TH D, HIb

iR

HEDTEHREBO 6 {5HOWENNRA S—ICH AT TS,

Table 5.4.9 Air Ratie Obtained by Exhaust Gas Measurement

Preconditions

Coal
Net hear value (kkg)
Net heat valve (kealikg)
Ash content
Water content
Combustion air temperature
Exhaust gas temperature

Calculation Result

29,711

Theorctical Current AR After AR

Combustion Condition

Troprovement

7,098
570%
6.00 %

222

2338

Note: Measurement was conducted at the flue in

front of the smoke stack,

HExhaust gas oxy
Air ratio

Air flow rate (mkg)
Exhaust gas volume (m¥kg)

gen 0.0 % 17.6 %
1.00 6.04
73 43.9
1.7 443

Exhaust gas heat loss rale {to combustion heat) 42,4 %
Fuel reduction rate

14.3 %
334
24.3
247
239 %
243 %

Note: The oxygen content after air ratio improvement indicates the

minioem

of the measured Q, values,

WERIF RO S b ORAOHEN AR TRIE 14.8%(ERHET 33 14
ETERERMBLIETDE, BB T Table 5.4.9 {2737 L HITRENZ
UBEHINS, (EHon)
HEORRERARIZ. FREMHRD 20%CH 5.
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LIzt € b BRI Pl s B & e b,
1,3231X0.2X0.24 X29G3/t / 13,751=0.134G/t (1,842G/y)

0> Figure 547 12 BNT, P AR & W ARIERIBO & 51251
A5, RFONBINEENROD Figure 54.8 KoRT, GRERALLIER
HREEILIETE & D, BEHARRKIIC TS, L L, RARORH O
B & DI RYERITTF L, R50RR & 2 270 PAH A#I LR 5,
RN R A OB RRB L L S &LV PR ARIER
BFF 5, Linhio T, Ze5 % AR ORI Mt TGRS 5 7 &t
BETH B,

Figure 5.4.8 No. 2 Boiler Exhaust.Gas

No. 2 boiler exhausl gas
September 8, 1927

g

2

E

220

Temperature (°C)

14 i5 té 17 1% 19 20 21
Osygen (%)

AP, TOFBIIAWEORORAE Table 5410 D EBDTH D,

Table 5.4.10 Boiler Coal Composition

C H 0O N S Water Contenl Ash Content

81.5 % 49 % 11.4% 1.3 % 1.1 % 60 % 57 %

F7=, Table 541 IZZ DA F—OREERT,

Il-5-4-18



Table 5.4.11 Steam Botler

No. of units

Year of instaliation

No. 1: 1986, No. 2: 1928

Type Lancasha type (2 flues/boiler)

Maker Fakop, Sosnowiec (Poland), Modet P-100/12

Pressure and temperature 1.2 MPa, 191 °C (Saturated)

Evaporation amount, Heating arca 2.2 t/h, Boiler water storage: 28.9 m?, Heat area: 100 m?

Fuel, combustion system Coal (29,000 kJ/kg), Manual firing (2 charging holesboiler)

Air flow * Naturat drafting during operation; power-actuated FDE is available for

starting the cold boiler,

Feedwater trealment equipment Softener used logether for processing, to supply soft water and cold

Dust collector

waler

Not available

Operating hours Always one boiler operating, 16 Wd
2) BB ORI
COTHTHE, R 5 —EPHETO L AZORLSFICREMNB L EINT
Wiz, THE2EERZRECAORBREBREL T, AL S OHREA
42 % 3R T Table 5.4.12 IR T
Table 5.4.12 Calculation of Heat Radiation
Installation Place Environmental Surface Nominal Equivalent Assumed No. of Heat Loss

Temperature (°C) Temperatore (°C) Diameter (mm) Length (m) Units Installed {kcal/h)

Header in the boilerroom ~ 27.9 170.0 200 3 1 4,345
Steam valve ia the boiler 27.9 170.0 50 1.28 10 5,185
Steam valve in the boiler 27.9 1700 80 .56 2 1,861
Steam valve in the doiler 279 170.0 100 1.58 4 4,837
Steam valve in the factory 279 1700 50 1.74 20 9,060
Steam valve in the factory 260 170.0 25 1.21 50 8852
Total 34,141

BERICFEALBHIEHARBRERH 105 ETHDP TS ATHTRERY
B7OCATCHEROGHABABERLTNS,

Tt ZAAOEKELPHAREBRKRIZGANKLETHD . BELREZY;
I RETHS, U LRKRKKIBHE L DBREENAINOT, RHAR
BEILD BRI,
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L2 0% T ATTCRBES OV /0 & 5 OV (T2 R 0 4 23X
LFaicRd,

e I : 5,840h/y in 1995
ALY : 34,141 X 4.1868 X 0.9X 5,840 / 1,000,000=751G/y

M TRHRE 13RETHE,
BEEI#R 751 /70.75=1,000Gy

3) RHE N TN ORPIHR
A BABREEL MO TEREINTWANARBEZREY S LK
0. BB SEREZEROGEE L CIEIZEBICE S, Figure
5491 BEE TR T—ROKENy ¥ MoK BRI 209,

Figure 5.4.9 Infrared Thermal Image of the Steam Header

¢. -7 4 U4 (BEFIHEKE
1) -2 HDHH
SEANEEEHE ULER, WRIZ85%TLY (Figure 5.4.10 B8 2,

HEMEBCC - REELTNS QA8 16EIE 98 9 H sk 3058
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RHNBEE DO 14~16 5O - 2 NRIEND) o BERIENZ 815028 45 ]

RHHEL T A &SRS D, B, AL IR O UG ek o
80%%: i Tz,

Figure 5.4.10 Operation Record of Electricity Power Consumpiion

Power (kW)

¢

150

S0

Trein Meas, Duy Tirme (Marl-sop)
U Transformer 9% +9 1435905 (DM 0 min)
@ Cosgoftood  98-~9  1435-9.05 (DM 30 min)
3 Air comgres. 95 99 9:50~11:35 (DM 1¢ min)
() Cos gofcompr. 99 9: 50~ 11;35 (DM 30 win)

oo o -0~
a_oo@o‘*-o-ooo““oooo—oocﬂ-oooooo

A6

p.0 1) 1
HEORZBASHZ TS THRLCE 2 2R 5,

Zhak .
ORI T < FOMBZ R DEMHOMIZ IS, LEM- T, &
NSO MIZEMENLETH S,

hﬁmmwu$tﬁméhé,bkﬁor.ﬁﬂwﬁﬂowMQMwmv
PLEEMATE, FRICH) 5,856PLN OMiMIZ 2D bR Eibirah s,
( = 18kW X (0.0901+17.0235)PLN/AW X 12 H)

RPN R{CH © 18kW

) LT7AVT Vv HDHI RIIF —
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BR@O 7 0 7 by RN A (G485 (on load)/ 2R EPFRD At
1mwwuﬂmwUNKMD®~m%m&m%w?6&§%W*hrm?
M, B TOMIMZ AN ORI RN . A LB OB UN LOAD BRI
IZ#) 10kw ORI T 5,

Aad3, INROBERI T L, FBRHIZE, HEH. BEHOREDE
LD, AT L vtoHNBRAISIETFTS LI hd, €2
TROXHE IR D,

X

O PRAFMCAARDI MRSy Y ERIEL T, L AENBIYE
BT RO D,

@ o, LY ORIERIZE)HEABEGRFICRET S, nxjv/ﬁ
—EIN RSN ERKLSTHD, BEQIENMHEERNPRLT S,
Wiz, r7RhOFRE2EZHMCTF Ly L. LY RAUTEHSMIHIE
k95,

HE

INERIBEERTS EBROSEINERF LT 550, BROEEI SN
WH, i, EMAHH PR S,

LYEOFWE, c7EHOEBIIERNC DN,

3) T oELTHERROBLRNT ~
COWEREI D T Loy BHE. BAKEDR T, #ﬂmﬁ#f
SNSRI ND, 20T O AR E S BHITHERBRLEOR 50%
DiEhDs, BRIMEESORIE>TRBEREL TWAOT, @8
A, KRRy JOBESERARELTWHb0EHEI NS, X T,
KOWEMEBETCH S,

I

BHAOREERYCUHTHD, BECEHERREFRDINEANBER
WHEEL NV TBESCEVEETSZEIIZTS, CENSATRAE
s EEl,
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ZhiL .

ADBIZRABEOL G, SR e 3 - RN 5, §:
EBIZL Y oA END L HEXDBNALAN, BUR ClIE R ¢
RFAAR

(3) B3Nl L HBRURAGEDR

B RN 12 L o THRB OB RS S RV, RGP ~OBR S E A b
B LMD, FHECINE Lo CRACBRARMEM ST, ThHo
ZEELETRDLLBAFIZBWCAER~OBEDHEOEHAMREMN NS,
S OE R L S B RO, 4 L F - RO R TR R
A DT VBRI RS, LERS>CHELUSOHEBEOHRIEZAVWC, 5
RAHDOERBBEHNTHONELY, UL, ZZTHL F—J v Fafh~
DAFF 4 & Oﬁﬁ%ﬁbf; ¥iz., The Institnte of Environmental Protection OR
BHZ 5 RN SRR O BALHINE (FRRAE b/ BEHE ) b 21
LCEIT %S, ZOTEOECIAXN-Z LHOKRKIGEBEORMES, §
FAX—OBBUESITE L C, Table 5413 1279,

Table 5.4.13 Emission Improvement by Energy Conservation Measures

Mecasures Reduction, toryyear
cO2 S02 NOZ Dust
Step 0 .
Step 1 354 25 0.7 0.5
 Step?2 95 0.7 0.2 0.1
S¢epd N
Step 1-3 449 3.2 6.8 0.7

Reduction includes emission from fuel and clectricity.

E7- T KO, BRDEOEHZISHE S (feo) Z A RERL D
DT, HxFAX-IT Lo THHBEHREE SN S, eHE@ ORI, 15
BHBNED S s, EhbhdREBAEHRICH L CGIRES
(charpe) IR B 5, RS DOEBIIHEE SO 100 {52 ShTws, BTFIC
RE DEMLEE OUHEIS Chb D,

THRBEL b LR SRS IR —TARIC 8 LT, BB ORI
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e BEIRE SO RS U2 L% Table 5414 125754, £ 2 RIZEY,
PHHE G ORI S A & AR 2 A F R ORI & . Z {5 L2y
PRE R IO I L A I A R L Qv s,

Table 5.4,14 Payback Period Improvement by Fmission Fee Reduction

Measures  Energy cost Emission fce  Total Investment  Eco-Environ Economical

advantage advantage advantage PBP PBP
Step O
Step 1 29 1.1 30 0 0.60 0.00
Step 2 16 - 03 16 80 5.05 515
Step 3 N S
Step 1-3 45 1.4 46 - 80 173 1.79

Units:Thousand PLN or thousand PLN/y for expense, Year for PBP

:@ﬂ%ki&MKRb&%D\#m%&wﬁﬁﬁﬁi$w¥”ﬁmwﬁﬁﬁ
R LCAE < CHHBRECH Y . = D7 HEHEH O (TH A 3R FIR
RIFTERHE LAV ChHS,

ZOTH G, BROEA T LRSS L CEY, BREEMT 58X
P - SO U BN B, BRI IS R HE B A ARENC HE L C S0
‘G, WA - 0 OB S bR & < 2D, PG OREIa X M5
HoEX, Step 1 "C3%. Step2 ¢2.1%TH5, ZOPFHEEOIHEFERERIR
WAL LIEGEEL TN,

@) Braxn¥-—-Rrrsvyrofesdh
LIHOE K —RT 7 v VEL Table 54154277
Excellent factory M:6 /LK —{HRIFHIL & R F v b LI e F¥—
RF v EF L B2 B3 AT v SOETIAR-HHE Figure 5.4.11
LAY, BeRF—RT vy AL BRI S LURREROBRE
Figure 5.4.12 |24,
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Figure 5.4.11 Obrzanska Encrgy Conservation Potential
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5.5 Przetworstwa Wleka, MLEC? TIRODAEER

() S 1998 429 }] 22~30 I}

(2) M

aJICA T-- A

(VR & I et : Ml

sk WA g8 £ (N30
A% PIRS s vl A AL
AR UL L
s CR' b 3 SRR P AR
A R ¢ T ST LY
Ahin Bisk gt O E A

b. KAPE
Mr. Ryszard Whuk: HCA Project Manager

¢. Local consultant: WUT

Mr. Maciey Chorzelski: Heat management
Mr. Pawet Skowronski: Heat management
Mr. Kozyszolf Duszczyr: Elcctricity management

(3) iEH

Mr. Janusz Pawliczak: President

Mr. Benon Katafiasz: Vice President

Mr. Maree Nozny: Chief of Boiler

Mr. Jan Wozny: Chicf of Production

Mr. Micczyziaw J. Acewice: Chief of Milk Powder Department
Mr. Krzyntof Sobieszeryk: Chief of Mechanic
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5.5.1 TiRMHEHE

(1 VB Zaklad Przetworstwa Micka, MLECZ
(2) VB 64 -200 Wolsztyn, ul. Zeromoskicgo 16
(3) W 155 £

ALY 14 %

() ki gL, By, - - K
(5) 7R 4R FN =Yy 550kLAd 200,000kLAy
206,000t/ (LIl 1.03)
HRL A PERD 250 kL/d (FUFLIRET)
Brilmaneh 300kE/d (BUFLIREY) 37,080 t)y (R
234 -1 PERE R 2,000kg/h

(6) Stz Al
MH&¢%H?V&U“J“T§A%6;I%ﬁ%ﬂwﬁnt¢ﬂﬂ%%ﬂ&
T AHDHO UNT 8 (132°C, 2~3 B ik 5%, HTST (FHMEH 86°C. 36
1) HRERM LTINS, C 0t DO AR &R <2 7 ) 7
¥ 100,000 pes/mL AT & Q5 65 DI FHE MO II TS 5, AR
BEHR S, T4 K RARLC, INMERDEAL LY 2HC, R LRIC
Weho AT YT D 20,000pes ml LUFI 8 S 4501 Doy RS TR
Bisiv, A2~ ), F—AHMPHAREHNO T 14 A0 bh, Th
CHDOWIEBFFMEN TS, i O3, BGR. 2LSoRME
RV ENDG, ANEOHE) A vty 2@ Sh, KNTFEIMNCE
BAAE L %, WHY v bRHAS TR L CRITLRITL TS,

1988 EQZERHC 7 e~ 2 D7 T R ASH, 2 FHIO 4 TSN
STV S, ARG CH S0% B R S PR, 2 RPDEBBEF 71
Y- (Spray dryer) CAOBXNIENAH 1 205 2%DOBIEE AL & B2 26%®
Z7 v MRS TWS, 4 TiRfHIRICEE 03MPa OAKIHA IR A
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T N2 xS & D YR HE 0.090MPa ZHERE, CHUCOAKRIF T8 % Qi
LTWh, ¥ R4 P--121 1.3 MPa @A~ AHEEA I AL TAe4
ERCIT DT ETC 10 COVRINEREN, B ESRLEL TV, B
FLIZ 30T Rz 0mES > 2 i S A IRt nasilisi 1o,
BB 0.5kg/ S T 03, 25ke K. 800kg R CHIBNMIL X NS,
NS~V R, NNV A Yy BF—Xid, -7 8oy B C 24 B
NTOLHATHEOLOC, WL 1 236% 2 JHTBL T TN
B & LD A EED TS, AR LSRN 1D L cpvbif gl
(GRS R) B0 TWD, 74 AY U—ABIRETHHEL TS,
ETE, PTLTBEHRATHOM UL 2 DO TR YTV, ilif,
EUTEAEL, NP, F XM ERD . BT T T BRI A
NEBRAALEET-> TS . JEARKBHISHOEEPEILTARINTH Y,
MLECZ AR E X > TWD,

RA FELEAS 500m ORISR SNIHZAGE IR D &40,
HE OB OBRBACEBINTNWS, A1 27O0E2% Figue 551 12
a7z, Figure 5.5 2 124 ALORMTTHRE R UL,
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Figure 5.5.1 Process Flow

C/Ra_\\ I'!lllk>

l______ _[_Iow meier J

| Mixing tank J

|——-‘ Silo tank 1

I Pasteutizer ]

[n Purifier j

[g Pasteurizer I HTST system

Centrifugal [ --- H;0

! Bulter machine j
L“ﬁoldin glank Hﬁw_te_ heater

CDcfaltcd mitk I Packing i Other by-product
| __Centrifuger _NJ
Fat mitk

[ Homogenizer I —1

[ Evaporator J

Cottage c@

L Surge tank l

l_ Spray dryer j Batt |

l Filling machine J

Hand mmng
Powder milk and aging
Packed mitk

J

l Holding tank l Co!la ge cheese

I Filling machinc J r Packing i

!
Packed powder mitk.
0.5kg, 25 ke, S00 kg

.5-5-4



Figure 5.5.2 Pasteurization Flow of Milk
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(7) 1O
1978 91 ;. FREAWAMA OMHT RRENEMNAY— L,
1988 41: : BEBIEL SSOKL/H T RN, BRI,
1993 4% ¢ AR &2 0. B TR LACPOL 3R 994D > x T %

95,

A2 AREN) 200,000kL/y TS, BIE 200kL/d (70,000kLyy) DEETH D,
VO BIIFERPOT. B 36%0BERIZHEB TV, K- R
i CH, B2 O LACPOL tHIIR B2t CRERT 3 O CH 5,
LM 20,000t DEEDS L S0%IETTH T, 2% 30AED<D, BRI
BTN —, F—ZHAEN (37 —2) FREFEL TS, (Table 553 8
Hﬁ) 1S0-95000 Bt i B L UNY» 7 (Hazard Analysis Critical Control Point, HACCP)
FHARZBLTHLIN, BATHEOAY U— G HAHEENL U 04
B IOETT EU AOBRIICE > TWRY, HNT T 1~2%, BXPLY T
MR ERILL TS,
EEBBOREIZID, HAD S OREALOBENNEIZL>THS,
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(10) A RERA DL

Table §.5.1 Major Equipment

Number Specificaition

Maker

Milk receiving process
Raw milk receiving tank 6 SO0 L x3Ix2
Pastcurizer 2 100,000 kl/y x 2 86 °C

Powder milk process

Evaporator 2 8,000 Lrh, 7,500 L/h
Dryer 2 1,200 L/h
Packing machine of mitk powder 2 0.5 kg Pack/Bag % |

25 kg Pack/Bag x 1
Ruitcr, cheese

Butter packing i 2,000 kg/h
Cheese 9 2,500 kg x &, 10,000 kg, aging lype
Utitily ‘
Freczer 1 40 kW, 60,400 keal/b, 20 RT
4 48 kW, 2 - 4°C, 97,440 W
Compressor 2
4 TSEW X 1L,3kW=x4
Roiler 3 10 towh, coal, Air preheater,

L3 kgfem?, § set, Resting
Reducing 3.5 kglem?

Waste water treaiment pond  1set S3mx53m3m, 22XW x5

3 sets i another factory & city waste water, 3.5 ha
Dy milk silo 7 inside
Raw milk silo 6 outside

Eubelsico Folrylac Wog
Nagewa DDR

Dounwerd Apv Anhydro
Dounwerd Apy Anhydro
Matam Halord

Rove mA Germany

Crecly

Dabico

10 ains, 150 °C, 50 %, 75 kKW, 10 - 12b  Crepelle Frouce 1990

made in Poland
made in Denmadk

made in Deamark
made in Denmark

made in Poland
made in Poland

made in Poland

made in Poland

made in Poland

(1) TFAP—HRBIURRAR

Table 5.5.2 Energy Price and Heat Value

Heating value

10.256 GI/MWh

Energy price
Coal 0.135 PLN/kg 21.5 GIn
Elecuricity 0.168 PLN/'kWh

5.5.2 IxNF—HROWKR

() HEROHEE

BRo & B0, BRI EREC A UL ERIE 30%CH D, Table 5.5.3 1 1993
iEMD 1997 FXTOEESHPINRERLTHED., FF,. BETEERIBK
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FRZHEIEND, EFLOAPEICRAMEINL TWA, Table 5.5.4 14 1993 405
1997 AEECOLTHMDN 5L, BT, Ny —OEGHIEAR% 454, 1A Full fal
OILOMGEMRINL T, B9V ORARORINEKNE £ Tnd,

Table 5.5.3 Trend of Production (t/y)

1993 1994 1995 1996 1997 1998 {January to August)
Raw milk 43,183 39566 46,113 66,667 67,219 41,295
Production 12,955 11,.870* 14,965 18,755 20,266 14,189
Milk 4,78} 8,503 8,196 9,938 9,882 ({including products which contain 42 % protein)
Fowder milk 2,239 712 2,036 3,585 4,198  Low fat, Full fat
Baiter 764 945 1,242 1,381 1,941

Cheese, elc, 5,170 1,650 3,49 3,851 4,245  Cheese, whey, ete.

* The values for 1993 and 1994 indicate those for the previous organization.

Table 5.54 Trend of Production Ratio of Main Product

Year  Production Milk Powdcr mitk Butter  Concentrate Total
t 2% fat  Products comaining  Low fat  Full fat 75 % (Quasi-cheeze)
45 % protein

1993 7,833 56.5 % 45 % 28.8 % 0.2 % 9.7 % 0.6 % 100 %
1994 10,270 748 8.0 6.9 0.5 9.2 0.5 100
1995 11,547 69.1 1.9 16.0 1.6 10.8 0.6 100
1996 14,344 65.9 34 18.1 2.7 8.6 0.3 100
1997 16,049 59.9 i.7 §3.3 128 121 0.2 100

2) TN —HBBROKE

Table 5.5.5 Trend of Energy Consumption

Unit 1993 1594 1995 1956 1997 1998 (January to August)
Coal v | 5,540 4,064 4,450 6,324 6,250 4,039
Electricity (MWh) 8,632 10,494 7,160 7,352 5,085 3,840

Steam: 2.8 GHI, 1.6 MPa/210 °C, 0.35 MPa/i65 °C

@) TRNLF— BB DR
THVA—BBHTIL, 1994 LIS F CABINTE TS, K12, T
BRI O&EHME LD, LR E—FEHEHUELLR LHIZES b0

l-5-5-9



Table 5.5.6 Trend of Energy Intensity

Unit

1993 1994 1995 1996 1997 1998 {January to August)

Coal {1}
Steam (GI}
Llectricity (GI)

5540 4,064 4450 6324 6250
110,142 87,400 95,700 135,995 134,399
88,547 107,647 73755 75,416 52,162

Intcnsity {GHt-product)

Steam
Electricity
Total

9.19 1.36 6.39 .25 6.63
6.83 .06 4.93 4.02 2,57
16.02 16.42 11.32 11.27 9.20

4,039
36,846
39,391

6.12
278
8.950

50,0001

40,000

35,000

30,000

25,000

Product (Vy)

20,000 ]

15,000

10,000

5001

Figure 5§.5.5 Production & Intensity
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AL, BB O AR - BLUA S - BRI V- EZARRRO

BN I N, A, BT ORPI KO Wolsaiyn AN > 2D
21T,
AL MBI, ARSI PRSI S <ijfta s,

Figure 5.5.6 Fucl Energy Flow
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Figure 5.5.7 Electricity Encrgy Flow
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Figure 5.5.8 Electricity Consumption by User
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5.5.3 LAal¥—EFIRORR
() LRI LIEO&

a, FIEYADSN
LRIF-HRROFT - 2RI N TH AN, L3 ENe o
FHEARRR SN Tk, L3V ¥ @R T A PR
HICH S, T OBEMEHNECTRIV-ENY 21/ L es L,
HAEE L BOI. BNoRYL sBEORIPEIT> TV,

(2) HUENTLIEE)

a. HLANE YRR B ORI
AT N E— MR EAIE, 150 BRI S N TR, #
TRNF-TREBB R T, W§HE D SEDA LN TN 2R
RECH D, HLINY— AN ED S EHIRA T 0, TR
EERT BRI DHNOT, WEIBHOMIZKBOWHAY v 7 2RI,
R U BBENRBD, T, A ORBENEEEELTY I 7L,
A& RRHROMEEF x v 7B EAYTH S,

BEHDAY A

KR H DR BB L UE LN F— xS BRI BN, §UF
HIA S KPR TR A — BRI, SEEBET > T, L%
SIS BEANEELIRIL. Cost and fee TH DD, PKMITE O
188 T RHIAE Y L TV,
FEEEOUERKNTETS S, I HENOME. SR8, 41
EU I OF i #RiGT 5003k M ROLEEOA T, H13
N B ED AR ENENDH B LD THD, HA FRHOK RS
A~OER, SKAREONR. BREOLY 37 Lyt &ARICT
BT EERMNTCED, NuF L TF—T VAT ATREENTHD,
BYMRALPTWIRNEL>TND, ZOkd T AR %R &5
LTWASE, ASTHEE L TORBIEENTNS,

I-5-5-13



1997 AR U 2 A b A1 i, BUASIP I Cn b It
PO w2 RIH, BROABKBIONHT OR/UC, GHD7 < RE#
LA LD FY  Ray b L odidl, ABRONROF v sl
AL RIS T oz, CORR, TNEMNLARICEsahk.

@) F-FILIDFEH

a. LM R OnE |
1994 SR Y] & 78> TH D FHETVIEE ORI, BHHE, HEBREHT 7
U7 —i@rhTnd, LisdioC FREfRBHEINTBD. o
T CIRIRENT WD, AEHRE ROCHERN. HMH (IMZH0) Ba
AR L HEINTND, LENST, TRV — ORI
B TE TS,

Y B RO TRV ¥ — M RO |

FATRIRGE TH D, WSO LITAF B AEHLIS 5RA LIV
FEE ST TARY, IR E IR, BRI YR
ARG PEKRUR, & SRR S NTHD DN 5 ERA SRR e s
o Tns, (LHSIZ DLW TR LIS WREILS S,

c. iRl DERE _
EEREOMAT R RIN TN D, AF—ARREFRINTE ST,
Neste7a s, M, MEE bIAMBOREMASNS, ALK —ORHE
AR & BRI EHL T < DI SH TN 5 3RO REHSE
BB,

(4) EERDOHF
FEL LOTHREEOERGEL ETHERN O TN -FHOATH 22T
LBENHLHMN, —HEZBOHFLIINF—HENELTHRY, EREET
HNRLETH DN, BHEBBEREEGREL TWHSHEROHFMERA TV
WORA T RIF—ISEHEE L RS LIECH S, N, FHaEfEENRE
hs.
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(5) A& fmAvne
LI T % 1984 AR RS N AR S, AN A
W0 SRR EREDZOT LT CH S, SRKIEN L5y Tl AT~ hd s
A SWET A0 - OFER SR, KU CHABSE & 1A 9 2 WL T
. ARREERMNE 2 ) 7F 5 0y, IO SSE LRSS R
RN ALR D AR Y RS NI 4 BT H
Hek 30k} B MMM S 5

554 TRALX—(EREOREAELHE

(1) Excclient factory & e 3 A% -1 e I L Lk
MLECZ 0> 1997 S0 e RAX -~ U A I 18 (BLT “Excellent factory” ) &
PegZ U7, #5384 Table 5.3.74577%7), MLECZ X Excellent factory ¢236~2C, 4%
FHERUET 18 6%, EAOBALC 17 [5CH Y. KEART e F SRT vy
YNERE ST D,

Table 5.5.7 Comparison of Energy Intensity

MLECZ Excellent factory Difference
Fucl (MII) Coal 6,500 TFuel oil 3,600 55 % 2,900
Electricity (M) 2,500 1,500 60 % 1,000
(MWh/t) (244) (146) 98 %
Total (M1 9,000 5,100

Q) BT RAF BT i DR
HIZFVERT Ve VRO 3 AT o ARG 5
Step i : FEEM(L
Step 2 : HEEIOUE
Step3: ol RUGE
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A Slr A

a-1 SRS S

MLECZ & Excellent factory O FAEL, 7, ¥ -0 - XCH Y,
AT R & B A,

FHRLoMmG a1 10° pes/ml, "THEB ALV,

Table 558 {oARTHIOEILRS DI 1A ZHEL Bxcellent factory
& RNHHEIRY,

MLECZ O IEIITHISIALE 6.4°C . Execlient factory O 8.3°CIzIE~C, 1.9°C
i<, é;'f;twll?;-f%'\a)nlm:mmvw CTHKRIEDRRELZT 5,

TR D IBARIERL 180°C, R L= BT VIl RSk
D W% CHDML, MARALDEIRDEBY oD,

134,400G1/y X 0.2 X 1.9/180==284 GHy

GRS « 284/0.7/21,000=20.019 GIA= 19 MI/)

MEDHREIL 19°C, WERMENT AXEGLAERO 33% Th 20 5, RN
KOERRDLBY TH S,

134,400GHy X 0.35 X 1.9/19= 4,704 GMy

(FABHEIL « 4,704/0.7/21,000=0.32 GIt =320 M)/t)

=L, DD COT A TORRTHS, )

MR F ABREERGOERROEBY TH D,
19-+320==339 MJA

Table 5.5.8 Analysis of Powder Milk

Fat Low fat

Fai 6 % (normal) Maximum 125 %
Proteins 26 % 5%
Water Maximum 4% Maximum 4 %
No. of bacteria Maximem 10,000/g Maximum 10,000/g
{Standard in Poland Maximum 50,000/g)

Lactoze R % 5175 %
Ash 539-6% 8.0 %
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Heat emission (kJ/h)
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ENEDIZTHI &, HRNE T I AILIRIFL T, ok, HAZP
EF25%, @EFENEENS, G4FROM X DEGIEERINU
gAML AN, LR -FRYIR L DR Eds bl Mbh b,

b, HMHEE LR

Hf. NF— 27— VF-LEEETSHALBIRRIZEE IRt
5%, BATHHRER 30~40CTEH<,. BREBXUESMSORENEL
Rohb, HCRIM1 v 0 LBIIAXREMNZEINTHINALRTS
FUELGNNTRERINTRBRHLU TCWBOTERTH Y., MORiEE L
FTnd, £, IRV - OREREIBAHINTHS Nod i 65T
THDLM, RRRD No.ls No2v BIU N3 L 80THS 84TTHY, M
BHLE<, REEERTAZTHS, RELIEEORBARE RIRIEL
Figure 5591287, 7aH. HOPDLEEOAK 10kgh - ENENOHBRR
EARQOBEIBTAIHOT. BE LU TIRLTNWS,

Figure 5.5.9 Heat Emission & Surface Temperature

for 2 trains of powder mitk process and boiler house
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o 00 G
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| g
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i A g & il iy EE ]
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Facilities with symbol “#"" have heat insulation already.
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Figore 5.5.9 6. RIIZ XD T3V TO LB D Sl v
Do

LR — &l 2 R R

TR -4 — No.l 1 (20--4) M¥/h X 10h/d X 365d/y X 2= 106,800M )Yy

IR No2 } (36— 7) MJ/h X 10h/d X 365d7y X 2==211,700 MYy

15 af 1 318,500MIy (IR BHEFIR 455G)7y)
(RRBLEINRLSGE : 318,500/0.7/20,000=22.7MJt-product)

RS A4y ERARENIT 1 (29-6) IMIM X 10h/d X 365d/y=83,956 Mty
(eI : 83,956/0.7/1000==120G}fy)
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Figure 5.5.10 Thermal Image of the Spray Deyer Steam Valve
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Pigure 5.5.11 Thermal Image of the Spray Dryer Lower Part Edge
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