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a. ER{HOBIE
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Ea,i&# 4E4H b %@W;RP&N& 1 iﬁ 4 000 kW Ne. 2%4 000 kW No. 3 86,000 kW, No 4
112,000 kKW CA 2] 26,000 KW THBD, WA MEEEN 1SR ON 3 B0 2 ARTEES R
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Figure 5.3.24 Generated and Received Power
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Table 5.3.17 Generated and Recelved Power -

Measurement  Rated capacity Maximum Mean power Minimun Reactive Mean power

items (kW) power (kW) (lew) power (kW) power (kVar) factor %)
No. 1 generator 4,000 3,550 2,790 2,290 2,860 69.8
No. 3 generator 6,000 4,830 4,000 3,190 4,250 68.5
Purchased power _ 9,430 7,350 5,700 3,260 91.4
Total 15,040 14,140 12,880 10370 807

Note: Date of measurement: June 16 (16:00) to June 17 (10:00)

- VAR F - ARTHEIA S — A XD REGES b, BEEA~—
AREish, L%&m EHOREEFEEB TR LW, ﬁﬁﬂﬁmm/ﬁgfﬁa
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RO FryRndhd WO BIEDOT, LN U T RAED IR i3 R ST
NROTHIEER NI FTHILRTES,
BHEE TR, WEHOMBILTOMmED ¢h 5,
REBEOIRE _
No 1 FETEHE 1 445 5000 kVA R 6.3 kV BUAEBA JITE0% 24K 96%
No 3 SEEES 1 25 7500 kVA BIE 6.3 kV BIE688 A F1R80% HhER06. 1%
WS b O P T TNal FETRMEI02 A, No 3 SETRISSTAA
SR © SRR OMA R AR RO 1/28 T 5,
No 1 F:9EHE 5,-060>< 0.8% (1-0.96) X1/2x (392/458)* =59 kW
No3Z5EME  7,500%0.8% (1-0.964) X1/2X (574/688)2=75 kW
#v$yﬂ®%§%métfm‘&%%ﬁﬁﬁﬁ@%%ﬁ%ﬁ?%:&ﬁ%ibwn%
BEHEZTT - @i Ty L5 &, IRDOE B-28 No.22 FUFX No.d46 Line SHHE
FEBRETHE I,
2) B—28WHEISE RENT RIS T U 35 X O Substation 6 KV REE

(N6, No22. No46[EIHD
PlEgs B4 Table 5.3.18~191 R 7,

Table 5.3.18 Power from Power Station to B-28 Substation

Line No. Mean Voltage Maximum Mean power Minimun Mean power Timé of
(kW) power {kW) &W)  power (kW) factor &) measurement

- B-28 No. 6 6.13 © 2,410 2,380 2,300 96.5 12:10-15:10

- B-28 No. 22 5.95 2,490 2,210 1,980 57.6  12:00-15:10
B28No.46 590 860 680 660 755  12:00:15:10
Total 15,040 5,270 12,880 769 80.7

Note: Date of measuremeni: lune 15

Table 5.3.19 Power Recelved at B-28 Substation

Line No. Mean Voltage: Maximum Mean power Minimun. Mean power Time of
' ' kV) power (kW) (kW) power (kW) factor (%) -  measurement

B28No.6 - = - 594 2460 - - 2,430 2,410 98.3 11:15-11:40

. B-28No.22 578 2,430 2,290 2,210 66.4  11:00-11:30

B-28 No. 46 _ 5.50 0\ 460 437 71.5 11:30-12:00

Note: Date of measurement: Junc 17
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WWER © 6 H1TH |
No. 6 BUHEAR O HFIZ B . TERELGE S O TR B L%, SBRIIEFHEL
amkvw%LrB~mM$ﬁ%EmawKVf,EE%T@&&wkv&nOTV%D
Na22BL AR JI IRV, & OB DA A MR & BT /200F LB . R
 40%~50% & LT LR READ D,
B IEIUTHEIE SIS KV, B—28LBUTHRIESTS KV & 00T, B
METEE 017 kV &ie o Tund, BERGCHEDLIN,. 2 v F v THRWNEYE G
5 78BS, | B |
NSRBI G, & OEBIESERH L AH36, HILFBOANDOS RE
70 7 ST, BANRELT > TV akn LSR5, | |
BHEIRBIAPEEE 590 KV, B 28%BEFHEE 550 KV & H4E <, BEK
TERO0A KV Eie s T B, BEBE TS UMK E EDBNET, 2 VvF Vv rORE
X D REMTORELHHETHS,
3) B-%@ﬁﬁswmmmakv%m%ﬁ(mé@ﬁ@ﬁ)
BsERS R % Table 53.20 a7,

Table 5.3.20 Power Distributed from B-28 Substation (No. 6 Line)

Measurment  Rated '(':apacity Maximum Mean power Minimun Mean power' Time of

items _ kW) power. &W) - (kW) power (kW) factor ()  measurement

#7 Compressor’ 800 1,151 876 823 906  11:3512:05

#11 Disk Refiner 500 274 269 . 265 9_9.0 - 14:15-14:45

#13 Disk Refiner . 500 237 232 229 96.4 14:15-14:45

#19 Mixer Pump 250 169 168 _ 166 o715 15051535

#23 Vacuum Pump 250 235 230 227 85.7 15:04-15:34
V)

#33 Disk Refiner 32

#35 Disk Refiner _ 20

#39 Disk Refiner ' ' 10

Note: Date of measurement: June 17

HET xR Ty (800 kW) OTHSHUMERIER R TV B A B OHR
EH0ATH D, FHIEE FIE LTIy C TSRS D L Bbh DT
Fn oy PRES D, o S
FAAI YT pAF, TRVEYFENEDBATE - TR D, S5 DBAMNIE
BT R I LRI~ S L1213 5 R E s, |
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HERY RBESAN LR -TW5,
4) B —28i#HE Substation 6 kV XINEN (N22EEBIFD
HlsERs B4 Table 5.3.21 R,

Table 5.3.21 Power Distributed from B-28 Substation (No. 22 Line)

Measurment  Rated capacity Maximum Mean power Minimun  Mean power Time of

items (kW, kVA)  power (kW) - kW) power (kW) factor (¥)  measurement
Paper Machine #14 730 140 138 130 486  12:10-1241
Paper Machine #16 730 327 - 325 _ 323 51.0 14:05-14:35
Paper Machine #18 730 : _86 85 . 85 45.2 12:30-13:00
Paper Machine #20 73¢.. - .- -~ 360 343 : "338 _ 52.5 14:10-14:40
Paper Machine #22 730 210 208 . 200 51.7 12:35-13:05
Transformer #24 1,000 368 326 324 772 144515:15
Transformer #26 1,000 82 78 76 427 14:50-15:20
“Transformer #28 -1,000 : 360 248 130 1000 15:30-16:00
(A o
Transformer #8 10 | 11:30-12:00
Transformer #12 ‘ 42 ' 11:30-12:00

Note: Date of measurcﬁ]enl: June 17 _

1,000 KVA BB IEATHIER T > T 5 0T, BIEBOHAL RS BEHDS, 4
FERORBRBBEATL DT, 1000 kVA ZIER OB, ok —Aps AT 5 ©
LR, FRENIS KW, 1535, &2 TRSENE LLAIES 3 A4 MaTs o b
2R 5.,

O REARES  HUTIER 422 kVA
#2695 184 KVA
HOBEER 245 KVA
& Fb ((326-781248)7+ (2684 166 0)7)% =783 KVA
26, $283F  ((78+248)°+ (166+ 0))% =366 kVA
BIC 1 BAIEIHASK ©
HoAZpER =35 13.5 X 4 x (422/1,0000*=5.99 kW
H26WIEHR L.=3.5 3.5 X 4 X (184/1,000)*=3.97 kW
1412822E%§ L3=3.5 +3.5 X 4 X (245/1,000)?=4.34 kW
aFt L ¢=5.99+3.97+4.31=14.30 kW
1,000 kKVA ZH 8 1 St Lok :
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Li=3.5 +3.5 X 4 X (783/1,000)°=12.08 kW
$26 . £28 Sy | BCHA LcKO&FHEK O '
L.=5.99+3.5+3.5X 4 X (366/1,0000*=11.37 kW
BAEHE  (14.30-11.37) =293 kW |
FRMEL(SHE  2.93X8,760=25,670 kWh
& DI HEE TSRO ZITRIE TR, SEMES KT 5% 28 HD, 5
B OUIERA ¥ ORCHA T D hRRE Lt g by, | |
5) - B —28##EikSubstation 6 kV XEHEH (Ned6IHAREY FR)
PUREAL R % Table 5.3.22 R T,

Table 5.3.22 Power Distributed from B-28 Substation (6 kV No.46 line)

Measurment  Rated capacity Maximum Mean power Minimun Mean power Time of -

items (kVA) power (kW) (W) power (kW) factor (%) measﬁ'feifnent
Transformer #36 1,000 165 141 136 64.9 15401600
Transformer #38 1,000 92 88 87 692  15:45-16:00

(A) '
Transformer #42 _ 20

Note: Date of measurement: June 17

» Transformer 36 AT _ .
B EBAY o 741 (BB kW) , 2 (B KW), #6 (55 kW)
BREMAY R 743 (I3 KW), #5 (22 kW), #6 (22 kW), #09 (30 kW),
| 110 (30 kW) -
BAY w7 (A4 kW)
7 v v EiE 218.5@
- Transformer #38:—5%@@? o .
BELEWA my 43 28 KW) , #4 (28 kW), #5 (10 kW)
BEEIMAT my 42 (3 kW), #4 (3 kW), #7 (22 kW),
8 (22 KW, #11 (30 kW), #12 (30 kW),
#13 G0 kW) |
S m R 226 kW | |
1) & FIRE 1,000 kVA BB M IE A RHIZ AT > T b DT, ZEER OBLA % 5 45
Wb, BIERORBRREES 720 DT 1,000 kVA SSFER DRI, -faymvg%ﬁ}mmt

15354



E#RELACEEEL, Th¥ER35 kW, 4115, o2 CR4THIE LTS 2 it
HFTHZ ERBHT S,
SEH RIS SIS - 217 kVA
HIBHEE 128 kVA
- ((141--88Y 4 (165-+92)9)" =344 kVA
BRI 3ot HEEEEHAK
HIGFESR  L,=3.5+3.5%x 4 x (217/1,0008=4.16 kW
38R L,=3.5+3.5x 4 % (128/1,000=3.73 kW
Rt s=4.16+3.73="7.89 kW
1,000 kVA ZEEE%% 1A BiA LoDk
L'=3.5+3.5% 4 X (344/1,000F =5.16kW
BEERE (7.89—5.16) =2.73 kW
SERIRSMSHE - 5.16X8,760==45,200 kWh
EHEWEL MG THROARIREE TE L, SEMEANKR, -2 L A% A0, 3
BOEERE & ORCHAT 5 R IE LIt hugic b,
O avIr.y | o

WEREH % Table 5.3.23 KRT,

Table 5.3.23 Compressor Load

Measurment  Rated capacity Maximum Mean power Minimun Mean power Time of

items (kW) power (kW) (kW) . power (kW) factor (%)  measurement
6 kv Ct)mpressbr #7 250 234 234 232 96.7 11:00-12:00 .
6 kV Compressor #3 250 223 222 221 93.5 11:00-12:00
380 kV Compressor #5 75 60 59 58 88.6 11451315
380 kV Compressor #7 75 60° 59 59 86.7  11:45-13:15

Note: Date of measurement: June 16

« 6-kV compressor: pressure 8 bars, flow rate 40 m*/min., current 28.7 A
« 380-V compressor: préssure 8 bars, flow rate 10 m3*/min., current 140 A

22 S Ly Y IRA TN 6 kV 250 kW 2 &, 380V 75 kW 2 S8l L TR, &
FHHAESTA KW TH ok, 6 KV 2 v 7 L o+ DFHRIILYE, 380V 2 v 7 vy ¥ OF
RRIZT8Y CHAE L LT BV, LavL, (HUEAIRRB &L a0 v v, v BoHETH
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6 bar THHDIK Ly B—28LHTOMMFEINL 4 bar THY (2 bar DENES D
% ©ORMIED CONFENHAEI0.~08 bar & BHh TR, ALBTOEHE
viﬂc?%é"%o R ER SR 05 bar ke IR T & Ml 1.5 bar ORKLBERME L HIH T %D
%ﬂﬂﬁﬁﬂ%f%%°:vivvﬁﬁﬂmmsmkWﬁ%&@ﬁﬁﬂ%ﬁ%ﬁimww
I Hins,

570X 0.07%8,760=350,000 kWh | _
PSRRI & LC R 5 = » 747D N A ChB, A ¥ 74 VIR
LTH D RERAOMWEHERMRCRETELHHTH D, B hi, B
WREAEWT E (B00m) NEEEE LR, VT Ly VOSBRELRHTER
Hehb., '

@ WROSE
PEOEEFED 55, BELESODELERNCTNTE SOOI YHEHTEHE
Table 5324 D X 5ic B,

Table 5.3.24 Summary

Item ’ ' Expected Saﬁng - ) - " InvestmentPayback

Steam . Power " Total Year
Ceal/y 1000Lv/y % kWh/y 1000Lv/y % 1000Lv/y  1000Lv y

Cooking S : :
Indiret Cooking 6100.0  2641.3 2.2 o 2641.3 4000 1.5
Evaporation = : ) ' o '
Evaporation Ratio Uip 25000.0 10825.6 - 8.9 o 10625.0 206 -.0.02
Paper. Machine . . : ) R . B
Cylinder Number Decrease : 1169300 818.5 1.3 818.5 ] 0.0
Steam Pipe - : _ B '
Insufation 228.6 99.0 0.1 8.0 15 0,02
Transformer ' : S
- Integration #26, 28 25700 18.0 0.0 18.0 0 0.6
Integration #36, #38 : 45200 . - 3L.6 0.1 31.6 000
Compressor ' _ _ _ o '
Pressure Decrease : 30000 245.0 0.4 245.0 0
Total 31328.6  13065.3 ih.2 0 1580200 1113.1 1.8 14878.4 4201.5 0.3
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O T

Mr.Nikolai Lazérov President

Mr.Savcho Savchev Deputy Director

Mr.Emanuil Stryanov Energy Manager
n 4EBHE

Table 5.4.1 Trend of Production

1987 1988 1989 1990 1991 1852

Nam.e of Product Unit

Fabric kn 2333 2022 2352 2042 1096 5%5
Worsted kn 695 609 906 82 504 310
Woollen kn 1181 1051 1098 955 341 215
Knitted goods km 416 354 348 255 00
Blanket km 31 8 0 6 251 267

Yarn % 1588 1595 1513 1277 42 47D
Worsted t 908 955 906 697 310 157

" Waoollen t 680 640 607 580 432 313

1) WEBHES
Table 5.4.2 Trend of Sales Amount

Name of Product Unit 1987 1988 1989 1990 1991 1992

Fabric i 2204 2008 2332 2042 982 574
Worsted kn 700 608 728 704 422 372
Woollen kn 118 1018 1257 1074 327 202
Knitted goods o 390 373 347 256 0 0
Blanket ¥ 15 4 0 0 23l 259

Yarn t 426 545 413 349 57 - 21
Worsted % 364 457 361 316 57 - 21
Woollen £

62 8 52 33 0 0

I —5—~4—2
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Table 5.4.3 Trend of Energy Consumption

1989 19%0

Energy Unit 1987 1988 1991 1992
Steam Geal 38905 36702 30449 36654 29962 28039
Electric Power MWh 7439 7243 7383 6651 4305 3225
City Water km? 150 150 214 188 158 197
19 TARILF--HREBEHR
Table 5.4.4 Trend of Unit Energy Consumption
Energy Unit. 1987 1988 1089 1990 1991 © 1992
Steam Geal/km-Fab. 8.2 12,9 18.0 27.3 534
Electric Power MWh, km-Fab. 3.19 3.58 3.14 3.26 3.93 6.14
() AB4EESR- X LF—HRBRE
Table 5.4.5 Monthly Production & Energy Consumption
Year Production Energy
Month -
Yarn  Weaving Finishing Steam Hot Water  Total El Power
ton kn km Geal - Geal Geal MWh
1992 1 58.4 125.4 96.3 5583.6 704.0 6287.6  379.5
2 55.0  90.4 103.3 4471.8 525.1 4996.7 384.9
3 47.9 96.5 73.3 4796.9 443.6 5240.5. 319.8
4 43.8 78.9 48.9 2309.5 186.8 2496.3 . 276.1
5 42.3 - B7.2 54.3 1025.8 0 1025.8 180.5
6 49.9 90.0° 65.9 - .1431.3 0 1431.3 327.0
7 29.1 70.9 102.6 556.7 0 556.7 ©  309.3
8 0. 0 ~0.5 32.8 0 32.8 65.2
9 17.7 33.4 67.3 249.9 0 249.9 - 100.5
i0 34.2 61,3 51.5 1205.3 0 1205.3 244.2
11 41.1 63.9 55.4 1234.8 256.2 1491.1 241.2
12 - 53.1 62.3 - 73.7 5140.9 653.3 5794.2 397.2
1993 1 45.1 66.9 38.3 33531 354.2 3707.3 . 242.4
: 2 305 56.4 - 43:1 3319.5 .. 368.1  3687.6.  259.5
-3 3.3 72.1 57.4 2804.0- 442.2 3246.2 267.6
4 31.1 54.8 68.3 . . 2815.8 209.5 3025.3 325.5
5 33.6 52.1 - 45.9. 805.3 0 805.3 192.0

|
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Figure 5.4.1 Monthly Heat Consumption -
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AT

Period  1992.1-4  1992.5-12  1993.1-4  1993.5-

Lv,/Mcal 0.343 0.463  0.509  0.610
Time Peak Day Night

Lv,kWh  1.395 0.754 0.374 Oct-Mar
Lv./kWh 1.217  0.655 0.322  Apr-Sep

I—5—4—5
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Figure 54.3 Factory Léyout
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Figure 5.4.4 Production Process
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Figure 5.4.5 Electric Power One Line Diagram
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Tabie 5.4.6 Outline of Principat Equipment

Name Number Sbeciﬁction

Worsted Yarn Process _

Woollen Yarn Process

Weaving Process

Wet Finishing Process

Diy Finishing Process

1

Top Dj(eing

Back Washer
Sliving
Prespinning
Ring Spinning
Autoconer

RT Winder
Double Twister
Twister

Open Vat Dyeing
Dryer '
Roller Card
Vacuum Cleaner
Ri[_lg Spinning .
Twister

-Autoconer

Autoclave
Que Winder
Warper 7
SOMET Looms
Looms
Crabing
Wide Washer
Milling

Cord Washer
Dyeing
Dryer
Raising

Press

Decatizer

‘Shearing

O T T Y

- B
D

W N = D O N LD e 00 LT e s B B G bk T ke bk
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Table 5.4.7 Water Content of Sample

Item - Unit before Dryihg after Drying Note
Sample Size cn 150 x38.5 153 % 49,0
Wet Weight g 180 165
Bone DryWeigh g 115 155 .
Water Content % 56.5 8.5 Water/Dry Material
Unit Wet Weight g _/uf 311.7 '220.1 ,
Unit Wet Weight &_/m 467.5 336.7 Width 150 cm
Charge (Wet) ke, h ©594.7 404.5 Evaporated 190.2 ke ~h
(Dry} ke h 379.9 379.9 ' '
Table 5.4.8 Measuring Resuit
ftem Unit - Measuring Result Note
Fabric
Feed Speed m,~ min 21.2 Tachorﬁet_er--
Inlet Temp. T 24.3 AVIO
Qutlet Temp, T 62.0 AVIO
Exhaust Air o
Velocity Nel —m/s 2.62 Anemometer
No.2 m,/ s 2.22 Anemometer
Temp. No 1 T 127 Thermbcbﬁp]é
' Mo 2 T 134 Thermocouple
Cooling Air . '
Velocity m, s 7.67 Anemometer |
Temperature T 25.5,719.2 Thermocouple
Dryer Surface : _
Temperature C Average 43 AVIO, Thermocouple
Steam Condensate
Flow ke, h 622 STPM
Pressure ke f ed 8 STPM
Room . Temperature < 28.7,/21.3 Dry Butb,/WetBulb
FanPower kW 17.2 Co
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2)  BLHD I |
VR A B CERMp A O It & -+ BRI T O K OB % Table 5.4.9W7R
T ,
B RO OFESERE | 380X (0.565--0.065) =190.2ke/h
B & K 4 H380X0.064=24.3ke/h

" ‘Table 5.4.9 Heat Demand for Drying

Item .. Quantity - Specific Evaporat’ n Initial Final Required

Heat " Heat Temp, FTemp. Heat
ke, b keal/(kg-C) keal/kg C C keal/ h
Dry Wool . 3719.9  0.325 24.3 62.0 4,660
Remaining Water 24,5 1.0 ) 24.3 62.0 920

Vaporized Water  190.2 648.6 = 24.3 130.5 118,770

3) AR X ) OB o |
B IR A O TAELEE D~ B3R oD Fo AR B O FHEAE R4 Table 5.4.10 w4,

Table 5.4.10 Heat Radlation from Dryer Surface

Surface . . = Area Temp. " Heat Rﬁdiati;)n Coeff. Heat Radiation

[ A T . kcal (rrf%]]:“C) keal /' h~
Top 3.5  sL2 - 9.9 6,790
Side Wall 71.5 a5 T4 C . 8,770
Bottom 1.8 36.0 6.2 _ - 530
Total 113.8 DR 14,100

Note: Room Temp. 28.7 °C
Emissivity of Surface = 0.9
Refer to the guideline for the calculation method.
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) BN
BAEORE HA B VERE L o & Fe % Table 54.11 iR+,

Table 5.4.11 Heat Balance Chart

Ttem kcal / h % Note
Hea’r. Input
Heat of Steam 411,700 97.0 622k%e/h X 661.9 keal ke
Power of Fan 12,570 3.0 17.2 kWh =860 kcal  /’kWhx0.85
Total : 42,270 100.0

Heat 'Output

Fabric 4_,580 ' 1.1 Table 5.4.9
Water in Fabric - 920 0.2 Table 54.9
Subtotal 5,580 1.3 -
Evaporated Water . 118,770 - 28.0 Table 5.4.9
Exhaust Air 43,740 10.3 (1906-190) % 0.24 % (130.5-24.3)
Loss from Surface 14,100 - 3.3 Table 5.4.10
Heat of Condensate - 109,790 25.9 622ke/h X 176.5 kcal ke
Other Loss 132,300 31.2

" Total 424,270 106.0

RN 7 » v OHRMT I 17.2 kw O85% & {IHEE LT AR L LT,
BN LFETH L OWBHEEOBEIE 5o TV D2, ER~OHGIRH OBE S L O
ﬁ%bﬁ%ﬁotﬁwvvf»ﬁﬁa@%@f%é&E@E@KI%%@&%iéhﬁn
CBFUSR
| HHE LTI ORI X 0T D DR S DR R KA DTIAE b, B
HRSREHET 5 L]k & 51l b, |
ORISR = (5,580+118,770) /424,270 X 100=29.3%
ABE LTAS -~ AOWEE & o BEIKD L 51T 5,
?@.‘s_%_ﬂ%ﬁé’k (5,580-+118,770) /314,430 100=39.5%
- A S |
AR A R ) DB K OE D Th B,
A n 6.22/404..5:1.54kg"~Stea,m/kg—fabric
o 622/1,270==0. 49kg— Steam, m — Fabric
# B SR M 70 411,700/400.5=1,018 keal kg—Fabric
| 411,700/1,270=324 keal,”m —Fabric
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EF T TTH D, & 2L 7 FAABHE Lar nidis Hizye, Figure 5470 & 5y
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BT, EBOB AR O,

Figure 5.4.7 Installation of Exhaust Fan

o Instalt the hat.
Exhaust air duct - _~# Sealfor duct peripheral

Roof = | f o edge clearance
/ <
Clearance \ N \

of the duct _ . :
peripheral Exhaust fan o
edge ' ' Insert the blind flange.
: Motor
Exhaust fan, motor % _
Bl Damper ' =3[ Damper
Z T
Dryer _ Dryer.

Current situation - Modification plan
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Figure 5.4.8 Damper Coniro! of Dryer Exhaust Alr & Cooling Air Taking In

Exhaust air ' Exhaust air

L7F*j | 1x”ﬁj
i ' Roof surface
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, - . : “Indoor air inlet
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FERMAIE 127~ 134°C T, 261009 DR D S EMER L O BGEA L I BRI .
BB 30T, 150 R A8 2. % 5T SURLE 0 3 AR 0 4 & 75 5 7 .,
Table 5412 B L 5 EEHMED HEFRBOB LA TRT,

Table 5.4.12 Change of Wool Fiber Quality by Heatlng

Temperature Change in Nature of Wool
12_5 ~ 130T Begins to décompose
170 C Decomposes with much foul odor
220 T Patially burns |
260 C Becomes brittle -
240 ~ 300C Carbonized with a weight loss of 20%
349 ¢ © " Ignition point o

Figure 5.4.9 («i%ﬁmﬁsﬁé—ﬁﬁ’r}&%ﬁ&%?%CD"C“%"J; iﬁ%ﬁ%@ﬁ& & EKER
DI AFHBIR S, EREHIMACOMCRRIE T NAFAIRE L, 0%
AR R ORRRE DB L7, R, WRERIBICEET S & . BERRE
S AR R B B Ly DWW ICFE A KIS 5 & AT IGRE L8 L
$IeB. BAMEAIRTLS 8wlOkgf/cn%%é’-—A@ﬁfﬁuﬁgmwwlsmz EEVD
o, WETBBER DB, |

Figure 5.4.9 Material Temperature vs Wate_r Content -
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Figure 5.4.10 Piping of Steam & Condensate of Dryer
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Figure 5.4.11 Equilibrium Molsture Content vs Humidity
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B A TR ¥ & L. ADARERILT S0, I0EGKRE B LiOd

= AAF—FELRE TS &, Table 54130 X 55,

Table 5.4.13 Effect of Drying Load Decrease

Items Unit Current After- Decrease Reduction
 modification amount . rate
Inlet moisture content % 56.5% 45.0 % 11.5-
Qutlet moisture content % 6.4 10% 3.6
Evaporated water content  kg/h 190.2 1330 57.2
Evaporation heat keal/h . 118,770 83,020 35,750
Steam kg/h 622 549 73 117 %

19924F > Worsted 4= #13.310,000m, 5[ #uik B3 0.61 Ly Meal e DT, Bk R

BRI LS Ay MZKRD X3RS,

310,000 n/y X 324 keal /m X 0.117 X 0.61 Lv Meal,1,000="7,170 Lv/y -

4) DG HABROETE

RY = AT AREMAVEICC & BB T - b s b SR, S5 F I LET
BEBH SR T WD, BEZEE L UTRREENSIERELD AR S, BTSN
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BHXh TS,

BUROBIBEA L UTEHIE 2 Hh OB O GRESE AL Z Lo Eaib 5, B
WS E T D WK OB S SR, BARLRERE LB, $, &
 BOSEUR D AR EPIEE AR RIS 05 D LB,

SIS Figure 548 O X 5, ERLRRICE 0 #2184 OEHE A5 13w
D X 5vtf;%>°

Sofia WD SAIREE Y Table 5414 KRT, XFELI~3HDOS » AL T5&, ZOFH
BEWX2CELS,

Table 5.4.14 Average Outdoor Temperature in Sofia

Month 1 2 3 4 ) ] 7 8 9 10 11 12 Avg

Temperature C ¢.1 1.5 3.6 9.9 14.8 18.3 20.3 20.6 15.6 10.2 5.2 1.9 10.2

Note : 1951 ~ 1960 o
Source: “Science Alimanac” (Tokyo Astronomical Observatory)

B O®E 25— 2=23C

2 R OE 8,500kg h

BABEBAM  0.24%8,500X (25— 2) =46,900 kcal/h
EREARSHE  46,900,/3,658,200X 100=1.3% (Table 5.4.24 £/%)

e, BEREOAEIMY ARDCHE 7 7 v & £ Vo Sk B AAMIE, SRS b3 o R
AT S SREESPHIACIIC &, (FEREORELYRHFRTE 5,
5) SR |
WIRBIAH R, Ne oy b LI ERCD Y, GHBO RS MKER L 7L 0 2 Th
Bo UL, BABIHCSRIEER S 7 b bid, PR LR b F6 T ORI 2 s B it
RCHEL I, BNRELET 205, 20, BR7 7 YOI S 5 RHAK TR
B B D BBRAI L SR E D PR T 0 % 4R L 7,
Liete T, TEBRFEREEATE Sk 5 AR B LS b, SUEETER
WP T B, AT — ARG BT > v OBIE, HRY > v ORIBIELL, Bictge
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Table 5.4.15 Operation Condition of FIniShing Process

Kind Process Temperature Heating Time Cooling Time
T min min
Worsted Crabing 85~90 o 30~50 - 25
Washing -45~50 60 45
Woollen Washing 40~50

Dyeing 90 45~60

ﬁ%%%@i%ﬁ@t@mﬁ&@ﬁ%%ﬂa&&wo

-Mﬁﬁﬁmﬁﬂ

Bl Sy ﬁkﬁﬁbtﬂiﬂﬂ%ﬁ TlebbiE, %Mk&%mk@%w®ﬁ$iw
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AE S L DOFRA K E L,
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| Flgure 5.4.12 Simple Contro! System
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Table 5.4.16 Temperature & Humidity vs Yarn Break

Process ftem Measuring Machine type Temperature  Relative
date . humidity
C (%)
Spinning o
* Reference value _ .22 _. 75
Measured value  1592.11 Woollen old machine 21-25 37~55
' Woollen new machine 23-28 4055
Worsted small number yarn 22-28 42~-62
. count ‘
1993.6.30  Worsted small number yarn 26-26.5 " 53-55
count
Weaving Reference value = 18-20 65
Measured value  1992.11 _ 20-29 65
20~29 38-62
1993630 . , - 28 37
Process Mach'ine type _ Number of broken ends Preumafil waste rate (%)
o ' (per 1000m)
.Spinning 01d machine 0.52
"7 New machine - o4z
Smél] number yarn 035 - . 6-8
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Table 5.4.17 Recommended Humidity

Process Worsied Yarn Woollen Yarn
Carding _ 65~70% B0~75%
Combing & Gilling 80~710 '
Drawing 50~60 65~70
Prespinning 50~-60 . 65~-70
Spinning 50~55 55~60
Twisting 50~60 55~860
Preparation 50~-hb 556~65
Weaving 50~60 55~65
Note : Temperature 24—29C Source . Text World

Table 5.4.18 Comparison of Yarn Break with Japan

ltem Unit | NITEX-50 * Japan (a certain factory)
Product Wool (%) 100 100

' Yarn Number 25 . . - 70
End Breakage - Piece (s)/ (IOOO Spindle . hy 219 15-20
Pneumafil Waste % : 6~8 1.5-2.0
Personnels with unit unit {s)/person ' 1 6

Note: Calculated based on the number of broken ends per 1000 m of small number yarn count

with 10 m/min taken as spinning speed., o
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Figure 5.4.14 Psychrometric Chart
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Figure 5.4.15 Saturation Efficiency by Spray Direction -
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Figure 5.4.16 Integration of Air Conditioner
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Table 5.4.19 Saturated Steam Table

Pressure (G) Temp. Specific Enthalpy Latent Heat
ke £ /o T keal kg keal /kg
1.0 119.61 646.18 526. 26
2.0 132.88 650.56 _ 517.1%
3.0 142.92 653. 66 © 509.96
4.0 151.11 656,03 - 503.90
5.0 158.08 657.93 498.59
8.0 164.17 659.49 ' 493.82

7.0 169.61 © 660.81 ' 489.46
8.0 . 174.53 661.93 485,42
9.0 179.04 662. 90 481.65

10.0 183.20 ' 663.74 478.09
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Figure 5.4.17 Steam Pressure Reduction
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Table 5.4.20 Worklng of Steam Trap

Machine Heater Type of Trap Size Surface - TempT Operation

inch Inlet Qutlet
Teve Dry Press . Roll Armstrong #811 3/4 147 129 Normal
Teve Dry Press Bed Armstrong #3800 3/4 145 127 Normal
Teve Dry Press Roll = - - Armstrong #3811 3/4 153 122 Normal
Teve Dry Press Bed Armstrong #800 3/4 159 122 Norinal
Dryer . Armstrong 800 1 145 118 Normal

TR Ly AF AL T VOREERETHLOTHD, AT~ ARRASRIA T
%A, ﬁﬂ“@%#&bfﬁﬁ%kf7)7ﬁ&?%&&%h\n/r/h-bﬂ/&®ﬁ
E%«/bmmawﬁﬁﬁ%iﬁﬁkﬁﬁﬁﬁﬁﬁﬁbﬁao
¢ . M Ik ‘

I%ﬁ%@K%HAE&®%EHM%BhEﬁT$otﬁ\%ftyﬂWGX?mAu
V2 R DR, SAT. 75 VORI R R I T R h o 1o,

Table 5.4.21 12 3fHIF DY F & v XA PIDAF — ARBEEDOHBR L LHLRER LB A
DEEEFRT,
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Table Table 5.4.21 Insulation of Steam Plpe & Valve - ‘ubstatio

Size Pipe Valve Total Radiant Heat
- (A) (B) (C) . ~ Present Insulated Decrease
inch m m ' m m ~ keal,/h kcal ~h keal//h
+ 2.5 1.05 0 0 2.5 620 - B0 a60
1 10.1 1.21 - 2 2.4 12.5 3,750 . 310 3,430
I+ 0.1 1.20 1 1.2 1.3 530 40 490
2 3.0 1.28 1 1.3 4.3 2,130 . 150 1,990
24+ 1.6 1.50 5 7.5 9.1 - 5,570 360 6,210
3 1.7 1.56 4 6.2 7.9 5,580 350 5,230
4 2.5 1.58 3 4.7 7.2 6,360 380 - 5,980
5 -16.1 1.68 2 3.4 19.5 20,480 1,170 19,310
8 1.2 1.78 3 5.3 6.5 8,000 450 © 7,550
8 0.9 1.8 3 58 6.5 10,150 550 9,610 -
10 2.7 1.95 2 3.9 6.6 12,480 660 11,820
Total  42.4 26 ' 75,6840 4,460 - 71,190

Note: (A) E'quivalent Length per piece
{B) Number
(C) Equivalent Length |
Inner Temperature 175 *C, Emmisivity 0.9
Room Temperature 25 °C
Insulation :” Glass Wool 60 mm, Total Area 31.5 m?

BT &% A S ABE
71,190 keal,” h X661.9,7485.4% 8,760 h/y=850,385 Mcal/y
IIREE 850,385 Mcal/y X 0.61 Lv,/Mcal=518,730 Lv/y
MM 75 7 BRI, B DA LTTHEZS & 51 2 DA HITE D7 4 S5 D DFFCAL S
&&&\%®¢Kf§2¢~W%%®T@E?%ﬁHTI<;I%@%%E@?T%%I
THTH B, (Figure 5AI8BB) HEHIZA000 Ly BEE BiA % hb 0c, %M
TR E B, |
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Figure 5.4,18 Insulation of Valve & Flange

Heat Insulation of Valve

Heat insulator stop bolt

e e Fiber type hea! insulator?

' ' Set pléie Case
{
L{ ’ e o
s | Zaih
f / \ Tube
Valve heat-insulating cover / Exterior piate
] ; _\nsulation cyiinder
Bolt removable dimension
[}
Details of case
= &=

Heat Insulation of Flange

Heat insulator stop bolt
Set plate

Fiber type heat instHator

Bolt removable dimension

Exterior plate Case

Insulation cylinder
Tube

: ~ A

- [RERIRR
) OO P
|.‘.!~‘J A_ e

Flange heat-insulating cover

I —5—4—39



® B ok |
a . JAAKBESE L R
1) KA
19024 BE A FE T %2 BEHER B A R B LD X DK Do,
FI SR B4 KZ = 461, 80007525, 000m =880 £/ m
R BREETAR D F AR D20 KBTI 170~2000 /mCH b, BN b 4 50K
AHMER TS, Lo, TR CI9B0FSBO AR (2352m) RAETE LT
B EFHER2000 /mET b, BAOKE: RS,
2 PREMERR | B |
HE BB Z A, ﬂTﬁﬁmﬁ377°®ﬁ§%ﬁﬁ% Lj’co. Figu:re 5.4.}9?3. 2 HiE o/
SRR RT. WTAMBRRE, BMOEDHRAZ CAR, ORMEL KR LK
S5 v agE Table 5.4.22 1RF, DR
—H, BEVAREE ARy FCHEL & té(ﬁﬁ%iﬁﬁ%ﬁimdﬁ/ hChot, BT
OISR Ru:no %ﬁ:ﬁﬂﬁﬁ*ﬁ% & IGZln’f,/h wish, BEFE-ET 5,

Figure 5.4.19 Flow Rate of Weil Water

Ih.
{20

100

Rl

¢ — :
1:10 1400 12:00 13:00 14:00 15:00 16:00
30 Juns 1993

80

50

40

20

10:10 11:00 12:00 13:00 14:00 . 15006



Table 5.4.22 Water Balance

Classification Factory statistical Actual value m’/h  Total amount of
value m*/month m%h - NITEX RUNO waste water
City water : 15,000 43 47 9
Ground water 20,000 57 70 36
Total 35,000 100 i17 45 160
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Figure 5.4.20 Flow Measurement by Weir

Flow through welr
A. Ttianélc Welr
From-Strickland's formula _
However, the lollowing conditions must be met 8 =80", H> S0mm, W>7H, D> 3H.

where' Q! Flow raté (m? /min);

H: Water depth from top of weir (m);

w: Water channcl width (m);

_D: Hc:ght frorn bottom of water channel to top 01' weir (m);

Q=60(1334+

/ .m' -
B /2 --
é % ¢ AN
72;//////// | %/ 2

Table of Rcctangutar Triangle Weir Flow Ratc (m’lmm)

H(n-) 0 12§ 3 4| s 6 7 8 9

50 10.0478 1'0.0530 [ 0.6527 | 0.0553 | 0.0579 | 6.0605 { 0.0633 | 0.0662 | 0.0690 | 0.0720
€0 10.0751 {0.0782 | 0.0814 | 0.0847 | 0.0841 ] 0.0914 1 0.0950 | 0.0986 { 0.1022 | 0. 1060
70 10.109910.1137 j0.11768 { 0.1219 ] 0.1261 1 0.1302 | 0.1346 | 0.1390 4 §.1443 ) 0. 1481
80 10.152810.1575 01625 | 01675 | 0.1724 { 0.1775 | 0.1828 | 0.1882 | 0.1935 | 0, 1989
B0 | 0.2046 } 0.2103 | 0.2161 { 0.2219 | 0.2278 | 0.2333 | 0. 5401 [ .2462 | 0.2524 | 0.2590

100 {0.2656 | 0.2722 | 0.2788 { 0.2857 | 0.2927 ] 0.2997 _0.306?- 0.313% | 0.3214 | 0.3268
(110 10.3362 1 0.3437 | 0.3516 | 0.3595 ) 0.3674 | 0.37541 0.383= ] 0.3819 | 0.4002 | 0.4088
120 -1 0.4178 | 6.4258 | 0.4347 | 0.4436 [ 0.4225 | 0.4614 | 0. 4707 | 0.4892 | 0. 4896 | 0. 4500
130 {0.5085}0.5184 ] 0.5284 1 0.5285 ] 0.5482 | 055851 0.5689 | 0.5794 | 0.5898 | 6.6004
140 10.6113 } 0.6222 | 0.6332 | 0,644} | 0.6555 | 0.6670 | 0.5784 | 0.6839 | 0.7014 | 0.7135

1501 0.7295 {.0.7375 1 0.7495 | 0.7018 0.7744 | 0.7869 | 0.7955 0.8121 [ 0.8251 } 0.8383
160 10.851410.8645 ] 0.8778 1 0.8915{0.9053 [ 0.9190 ['0.9328 { 0.9496 | 0.9608 { 6.9752
170" 1 0.9897 1 1.0040°{ 1.0184 | i.0303 | 1.0480 [ 1.0630 | 1.0780 | 1.0940 | 1.1080 | 1.124
180 +1.0390 | 1.1550] 1.1720 | 1.1880{ 1.2040 | 1.2210§ L.2370 | 1.2540 ] £.2700 | 1.287
190 | 1.3040].1.3210] 1.3390{ 1.356¢{ 1.3730 | 1.3910 | 0.4090 | 1.4280 ] §.4460 l 464

200 1 1.4810]1.500 |1.509 §1.537 [1.558 §1.575% |1.594 }1.813 {1.633 l.652
210 ¢ 1.672 }1.692 -01.782 §1.732 {1.152 {0.772 | L.783 [l.BI4 {1.835 |1.856
220 | 1.877 |1.998 |1.920 |1.941 {1.963 §1.984 1z.007 |2.029 |2.05! |2.073
230 12.098 | 2,119 [2.142 [2.165 |2.188 §2.211 2,204 }2.253 [2.28] |2.304

| el T

Flow direction \ ;".

Shape ol cutout

. /Thc above Mow rate formula applics to the following range.
W: 0.5t i.2m '

H: 0.07 10 0.26m < w/3

D: 0.ito0.75m
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(6) HBE « 84
a. BEFAMOIN
D EEANORR |
R b b Ty PEPHE, ABOBFAAF ~ 5 E LTT~8 (/SR TV 5,
@ﬁﬂ%@ﬁ%*éﬁ%%mlmzmmﬁ&?%®f\Cb%ﬁ%ﬁﬁﬁ%z%ﬁAﬁ
I & R, :_ | | |
%ﬁﬁﬁﬁﬁ%éé%htukﬁw\M%m%~&ﬁﬁ¢ﬁ%%$mf%k@ohﬁ\
& DR R I B R DS M RTINS B, B
BE AR RBOREC X B REKE, BB & 5BAHAD 2 D AHITE
» T , |
2 {RC & B Bk .
RO W IMBEOFH R R 4 Table 5423 7T,

Table 5.4.23 Heat Loss through Bullding Perimeter

Overall heat

p Secti Area transfer Room temp.  Heat loss Rate
art - Section m?  coefficient ~ 'C . keal/h %
keal/ (m? - h - *C) o
Outer  Single glass window 252 55 . 25 31,900 16
wall  Double glass window 889 22 25 .- 45000 22
~ Lower brick wall 1,420 16, 20 - 40,900 2.0
Entire brick wall - 2,561 16 25 . 94,2000 47
Subtotal sr22 - L 212,000 106
Roof  Single glass window 3442 55 30 530100 265
Double glass window - 2,052 22 30 126400 63
Slated roof 19,808 175 : 30 970,600 485
Tin roof - 950 4.2 30 111,700 - 5.6
Subtotal 26,252 - o 1,738,800  86.9
Floor  Terrazzo 20,264 0.5 15 50700 25
Total - o 2,001,500 100.0
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Note: The premises of the calculation:

» Qutdoor temperature 12 *C (average temperature from December to March)

= Indoor temperature : Average ; 25 °C, Upper part: 30° C, Lower part : 20 °C, Floor
_ surface ; 15 °C

« Underground temperature: 10 °C (estimated value)

SRS b OBR& R R B & KD L 5 I b,
2,001,500/20,264=98.8 kcal,” (nf-h)

PRI 7= b D BRI FIREHERS DI O—BAEI0~ 110 keal / (ni-h) & —3¢LTus
. | - |

Lt L, MBE. SUpENSE, SWETEO L 5B S AR HRERIE oS
AR AE-, o
D BRI X B AL |

BREIRO RO B O C, MEBEKRBIEIIER L hRb 5, BRI B
H% Table 5.4.24 107533,

Table 5.4.24 Heat Balance of Space Heating

keal/h ) S ~ Note
Heat_I_npljt _ _ :
Steam 2,912,400 79.6 485.4X6,000
Condensate 204,000 5.6 (100—60) X6,000%0.85
Electric Power 541,800 14.8 630 kWh <860 kcal ~/kWh
.Total : 3,658,200 106.0
Heat OQutput _
Loss by Heat Conduction 2,001,500 4.7 _
Loss by Ventilation 1,656,700 45.3 (Duct i5.7%)

o (Clearance29.6%)
Total o 3, 55_8, 200 100.0

Note: The premises of the calculation: S
« Steam for healing: Pressure : 8 kgf/cm? (G), Latent heat: 485.4 kcal/kg
: it is premised that 15 % is ﬂash-va’;j'orized after a steam
_ trap. o _
» Utilization of condensate  : It is premised that heat is utilized at a temperature from
- C 100 "Cto60°C. '
» Electric power for produciion : 630 kW, estimated based on the power consumption of the
' o period from January to March in 1992, 1,084.230 kWh.
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B FEERE R SEEIRARE, BIMELRDD,
%iﬁﬁ?c %Enzmmmumﬁ% SILE R

712 273
760 273+ 2)

1.20 X

- BRAZRE

= 1.20ke, nd

. 1,656,700
0.24 X 1.20 X (25— 2)

KLy TR #=0.24 keal/ (kg - T)
- BRREE
He A2 R B = IR X T RIR & =20, 264 X6.5=131, 700ni
a5 @3 =250, 100,7131,700=1.9f@," h B
OB AR O — 8160 5~1 50/ h X h L,
| BARKRRWARECEBROBE, AT, SPROAGID ARD 2 S %
BoTHADLTWS, AE LB EFTROAZR b AR TR, £ OHRoOK
%. BROFIFES L OTERLIO Y — ARRAR iz, 2 kBRI LT,
:@%ﬁ%ﬁ%?%%%%%%mpt&Cij%ﬁ/hf%ptu%éﬂ®§%%®%
SHLD ARADE AR RIS D 5., |
8 RO REFE, B, %EG%ﬁ#EK?%&ﬁE%%& ﬁﬁtmwammﬂ/h&m
. éﬁx”iikﬂbr%%/kﬁ%?% '
ﬁﬁ@ﬁkﬂ%a#b”ﬁﬁﬁk%ﬁa%%béhii%Z%ﬁ/hﬁ@%GW@#
DWALEEL L5, | _
BN AR L 2 L, B ORERC IS K7 N HRrLIBASGES L OR
WM e T 5. | | |
P=H (.—rm)
P AN (mmAa)
H o KE»SH LS TOES (KHES+1m)  7.5m

= 250,100 /b

nOME (2C) DHREE (k) -120@/&
nEARE (30C) DRER (e/nh) 1.09 ke/nf
P=T.5 (1.20—1.09) =0.836 mmAq | N
HEHEE O EE ' -
v= e b/r)i7i= (2X9.8X0.836/1.00) =3.88m/;
L A ] TET B o
A 163,200 o/ h it

3.88m/s % 3,600s/h
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HR MR (Table 5.4.23)
= (5,1224—26,252) =31,374nt
| RHER O
11.7/31,374x100==0.037% _

%%ﬁﬁﬁ®MﬁmﬂE®ﬁ%mBQQﬁﬁmﬁ&Eﬁﬁ®M%£&rbb:&wm

4,
b. BB AT — & B OEMNE
1) BREAGRD ARL VORI

B Y — A VAR D AR v Ah L OATERAY a2l il b, BHEA
MRS LERIEH T LR TES,

RALD X VR BUBCRESS <, BRBS Lk SEMRIETH B, Ll -
r‘%ﬁ%?%ﬁfﬁwﬁmﬁhfvéiﬁﬁ\%iﬁbkhﬁyﬂ@i@ﬁﬁ&%&<
B HEBOE =l bR BRI B SO R R X O EIET 5O RIT
H5,

2)  EEAIIEIEIR A O 1 |

PR, KO X 5RO, SROER S L ARES R,

CERETREH T A DR

- BRI T A OBk A4

- FHER _

- BERB OFHRR & BETH A MR
CBEYRE D BYOSE - BEES TR
B - 7 A OBE RN

A OBED TR
EEBRBOYS - A 2 r OB

B B FROEAEASHIBRBO ML
HRBECHRIE AL, CORERDREECEA L BRI, W
FET UL bORMEARMNET S E5CTDE I, |

CRBOMEEE R TS 2 LA TEAE, BRANY BYRERS S®H D ENBTE

'Z)° | . T

Te3s, (FRBEAONN HAE L T 5FRCGRA B, RBE 5 TIELED L %y
2001,/ h EFB Ly B00KICH T B BELEREILIZ, 0000, h LB, IR D AR K v
NERETHIL L, EOMBRES S OWAE R LTS, Ik BEIT80,000m, h 1R
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RY)

Ho, BRE S ROBWALIL,

&?ﬁ&%@

Eﬁﬁ&&ﬁm_@ﬁ%ﬁi®$ﬁkﬁMLf&%énéw ﬁﬁw®lmﬁﬁm 4
SUEROZIC Y b FRMOBENGL . TR OBEEAME b @Iand 528,

X7 b i OWE H USRI IO 2 DUCE B LN oRERE T2, WS SRR
Eo—{trEh b,
it\@ﬁﬂﬁk@ﬂﬁ&%%ﬂr;%%%%m@ﬁ%kourm M OHE, b5
xﬁ&E@@ﬁ~?Vﬁﬁ\%#&@&E%l@n;vbt_aw;é%mﬁﬁmmmk

P oRER &g AEORRRIERE TS o ERTES,

Rk s R RIEOREAFIMA., BRENARC RO CREE THETY
%, _
@@%%%EbgkmaLr,%Wﬁ%ﬁ&%%tm&meml@ﬂ%Tﬁt%ﬁ@%
BERPVEBERIRO L 5T D,

BApEEBRK OB 79,900 keal,” h
SRRIEMS ABGRAEOWY 72,000 keal /b
it 151,900 keal,” h

EEAMERR  151,900/3,658,200% 100=4.2%
C OB T8 Cil, ARRESY © s — Ao — bR L, B SRR
THIELHELLRD, ' |
ﬁ&‘ﬁ%hﬁ“ﬂmﬁﬂ%ﬁk%bfimﬁhfb%m FESERS R LR R B A
SHTHELBHEOEREOVRHERTTH AN IV, .

c. EEBHOKI. PR

D

FERGE = = — < B |
it 4 50 = . — < Hi&u3, %¢5aru;b§%«ﬁ&%h1m%# 797k o (o
P LA BB L = 2 — < BRI~ T D X 5 CEE T B, EHADALIRA R
fF BT, = a—ed Y OBHEBAN & LCER EAFETH T LB, TR
DERORIETH, SR LC b FEBE CORE A & L 50 &Ly, ThICLD
EEAMBEMBIROMY THS,
= SRR
3018,/min.X80X 4 =7,200 mf,/h -
SR OBRRE N3 5 84
7,200/163,200x100==4,4%
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SN BE B B
7,2000t,/ h X1.2%ke,/ i X0.24keal, kg X (25— 2) =47,700 keal/h
= o= @ Tk
3.7 kWh,”h X0.8X 4 X880 kcal /KWh=10,200 kcal,” h
AR THEEEBAT 47,700+ 10,200=57,900 keal~ h
R 5 A AR 57,900~ 3;558,200><100:~=1.6%
2) EBRBOBREIBR _
GRBOBR S 7 P LHEHANLEMO ARE 2 F SO0 Lo Th S, (b, Tk~
kS, BRA 2 O X v iEs X OB SIS AR D ARET D,
3 ML TRORE
WAL L TR CRBERRI BB L. SHOBBEEET A n 0BRSS &
ST 7 ) —BABIT R TWS, FBETRCTRINE S » v REE I AT
5. |
L L. BREEOWHISCEHAD D, ME 7 m v S EEELTH D, HAOBRHEHN
BAZLC Ve 0T, BERSEMRTE B & S MET B LTRSS,
d. A% — ABRISE o
u£®%ﬁﬁﬁ$of\@&KR%G&ﬁﬁﬁﬁﬁﬁ%ﬁﬁﬂﬁTéén

AF — AELT : . 6.1%
HEWMD Ah £ v DLk 15 %
AR IR A0 5 %
BRRES & T 1.2 %
= — v BREE IRIY 1.6 %
BRI HIZE SR D AR 1.3 %

BB B0 & f 0 RO TR B S B BIRE 535 575, I AHZIRHD
Iawin, _ _

{1-— (D.15+0.15+0_.016+0.013)} X (1—0.061) % (1—0.042) = (1 —0.396)

L9924E 1237 519935 3 B & TOAF — AWEEA 5, 19920 4 A b11H  THAT
RS — AERED 4 5 R LA RS R R A 5 — AL L, EEALD 5 b
LRSS —ET, BEMPHEAF— 4 L EKOBRICIS L35 E. BAXEL D
WA T B 38 X OSWTTREREIIRD X 5 Kl 5.

e i 10,594, 300 Mcal /season X 0. 396/0. 852

= 4,924,100 Mcal“season
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S ] R4 4,924,100 Mcal,/'season X 0.61 Lv,/Meal
=3,003,700 Lv “seaon

PR E B2, ShbOMRE SR CRATETS S,

1) FHEEAR

a. BLROHEEENITEROREL

TRMERISA S — A — 2 D3 VT Ve — b OB, HERBCHRBC Loy v v —
A E UCEIRE RV B, Foid Ly SERRMOIIRA R e 0 ¢ SR IR b L6t
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ETROAF - 2avF ve—  Ex v 7L bh. SiiEs X oRpimoR
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b. .t TROBHKOHAREI
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@ﬁEGﬁm®&%EﬁLr\ﬁﬁ%KMﬂT%%;5K?5C&ﬁh§%#f%%p

R Figure 5.4.21 © X 510, 50C L EOBRBEKDZ% ¥ 5 A L, BEREIY
v r~FEL, ~BESOBKESEMNC TR I G, FRAREKE v 27~ H
Ly e ARREHG LTI T 5 v AF A LT D,

BRAREIR Z v 7 3 LOWERAKF v 7 L LTI, %ﬁizﬁ%ﬁk%éﬁ¢®8ﬁﬂ/
D5b 2EEHATEOMN, VAT EaED IV,

ﬁﬁmwmﬁﬁ%mz%ﬁ%ﬁ®ﬁ%ﬁkﬂ%Lrﬂim%%ﬁéﬁwbﬁihrm
DT, KLy PREAZ Y -V EBELTEL,

B, HHGR Lo X 5 LCHR <. HIRIROES 7 L — bR
BB B bh b, BEERBORICI DA T L A% B 0K, Bl
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Figure 5.4.21 Waste Heat Becovery from Warm Effluent

Temp. regulalor

e

‘Stgam for temp. control

& B - Supplied water
25l N ? R
Py Warm waler tank

Warm waste water recovery tank

4

)

Warm water supply,
for shower and washing = Condensalte return

r—— Steam

Warm water line

¥ - 4 Warm waler
o X &t . - . < ine
[ Crabbing -~ __] | . Heat exchanger | Heat exchanger | Dryer X Dyeing
device " Wide washer | i machine
. * {3units) _ (2 units) . - L. (4 units)
o [T g 5 2 J—== = el i
=r ——=— Waler supply
Water coflecling pit
HEAGREL T, LI 1 0 SRR SRR BILT 5 oIk, BB v 1 X B BENY)
DEZROBEIEE LB, BEE -k b5y S h AT se, REEKEIE 4 3
v IRFRT S VAT AAREELETH B, |
BT AERAREY — BT 5, RF— 2AMEALI L R AKX v 7 OB
RS LRB L, L
i _EVF TR O BEAAlR o fE24 % Table 5.4.25 Wiy,
: 'Tab!ie 5.4.25 Recoverable Heat In Finishing Process
Item Unit Wet Finishing Dry Finiéhing Total
Object' : . ' Crabbing Machine 3 Dryer 2
Wide Washer-. 2
- o Washer. 4
Operating Time h 3,000 . 2,000
_Effluent Flow  kg/h 5,000 _ 600
Temperarure - T o 60 170
Effective Heat  keal /ke 33 150
 Recoverable Heal Geal/y’ 495. 180 675
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BB FRT 675,000 Meal 'y X0.61Lv,/Meal=411800 Lv,” y

BBl R D B vk A DI B HEET 5 & 500,000 Ly FEE b R5,

B o CHPREURAE B0 1L 2R i
c. 7Tvu Y RROMM |

BYF Ve DD T T gy Y RRREREE, AR S AENE TORIEHA S
BB ERTE Z)o_ BEJ‘J‘%:’”FH?‘;@:%%@E?Z) 7 G e oA R OWTL, Figure 54.22
@lﬁk,@ﬂﬁV&mkﬁﬁﬁ&vF%@%@Kzfvf%ﬁﬁb\%ﬁ%%?%ﬁ%
P RS R TV B,

Figure 5.4.22 Recovery of Flash Steam

Outdoor exhaust - N QOutdoor exhaust -s«———————f{""7

' . ‘Spray Cooler
/Vent pipe : o : '/‘LL "

[“?:J«w

K

Conden'sate{ ] Condenéale{ i .. . i
| i 2 D

\ TV

" Returm : - Returm

e f |

Condensate recovery tank Condensate Condensate
’ tank : ' : _ pump

Current situation . After modification

) DEWRE. WRRMA
o, ERERHOMS -

HEREAR % Figure 545 17T, THEBILAFRERICE kV ¢iibh s, hRgn
Fiasts 1ZETRT b3, 750 kVAZER CA0VICHEL, & LCRETR, #% LR
BT B, PIAEWI S8 2 EBH~L 6 KV 2 EHTRE L, 750 KVAZIES | &,
G%kVAﬁﬁﬁlﬁ\mmkVAﬁEﬁlé?MﬁVK@EL\ikLTﬁ%Iﬁ,%%I_
BB LTl %, BRI 55 3 BRI~ 6 KV 1 ERCRE L, 400 kYA L
22 ACIOVICHIE L, %& LCHIS TR 2 fE L TRCEBL TV 5, 2 BBHE
4 3P 6 KV 1 EETREGE S, hREERT, 8 2 BB 5 3BT — 7
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BB LT B,
THOFERATIRHAT w7, RV, HERY S, BB, H Rissmnrn
EBEAWCTHS,
b BUSERER L RRHE R
1 H2HER 750 kVA, 560 kVA 2588
RIELE B4 Table 5.4.26 Wi,
Table 5.4.26 Power at #2 Substation

Measurement Maximum  Mean power Minimun  Mean power Date and time

items power (kW) W) power (kW) factor (%)  of measurement
750 kVA Transformer 188 138 125 952 /30 16:00-17:00
560 kVA Transformer 263 231 209 629  6/30 16:00-17:00

BL2EBRCIIBDEERVBD BN, £DO 5B 750 I{VA ?,ZHE%;‘% & 560 kVA 4548
A bRCEE Sh T, WO RAAHED (05T745) JAro4ZESE
CAF AR OB, BT, SEHBDE Table 5427 DI ) Th - 2,

Table 5.4.27 Maximum Power Demand at #2 Substation

Transformer Power (kW) - Reéctivé power (kVar) Apparent Power (kVA)
750 kVA 131 50 140
560 LVA 246 300 .. 388
Total 7 377 350 ‘ 514

L AFHBMBHESIAKVA T, MROEEROEEE L TR TED, WFhh | HOK
SRR B & L AT CH B, Eb b OBERLHLT 5ASNEE TEME L, &
%@ﬁﬁﬁﬁ%%ﬁ L’Cﬁ_&% La‘gﬁhmﬁ‘ﬁ BIpebds, T8 CleEmh 2T 750 kVAEER
B R R L & & OGN SV TRIE LT A5, TIESORBREAHSATTE
Tt o fe DG OTEIET kSRR & 5. T50 KVAZEIES, 560 kVA BB ORHt
%n%nmmw 28 KW L U, st (=308, 438 @0 2,58 LT, Yo%
ﬁ%ﬁ®%ﬁf%ﬁ?%

#ﬁaﬁ@%%®%§&%ﬁv HAMOBY, FATEH, BB Table 5.4.28
ADTHD.
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Table 5.4.28 Average Power at #2 Substation

Transformer Power (RW) Reactive power (kVar) Apparent power (kVA)
750 kVA 138 44 145
560 kVA 231 285 367
Total 369 329 494

750 KVAZBEER D%, 560 kVALEROEE, SitikEththL 1, L2, L3k

THe -

- R 1 A IR AL
T50 kKVA TER L, =3.2+3.2X2.5X (145/750)*=3.50 kW

560 kVAZEHESR L, =2.8+2.8%2.5X (367/560)*=5.81 kW

L, =3.50+5.81=9.31kW

<750 KVA R 1 i LIk D%

Ly =3.243.2X2.5X (494/750)>=6.67 kW
(9.31—6.67) =2.64 kW

EREUEISIE  2.64X8,760=23,100 kWh
BEoC, BIERR 0 Uic B & 07 28R 23,100 kWh ORE 85,

» SR ATEAR
2) HIFEH

23,100 kWh,~y x0.7 Lv,/kWh=16,200 Lv/ ¥
400 kKVAEIESR 25

ek % Table 5.4.29 ird,

Table 5.4.29 Measuring Power at #3 Substation

Measurement

items

Maximum  Mean power Minimun Mean power Date and time

power (kW) (kW) power (kW) factor (%) of rﬁ_e‘a‘sdreme_:_nt '

#1400 KVA Transformer (131kVA) (110kVA) (81 kVA)

#2400 KVA Transformer 154 125

6/30 12:10-14:10

Power is unmeasurable because of unknow_n phase sequence.
94 974  6/3012:10-14:10

S 3EBAHE DT, N 1 ZJES L No 2 BHEB 2B L TR SATLBT, 27
B L R EERORAREL L, i L, 3 BRI oW CIAHE O AIEZHA &
B, NI TEBRrSOWTREAEDLARIECE b odz, T, Nl BESBOAN |
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SN 2EERO AW RS LB OMARBEIE, MEOBRBIOMEEL D, ©hitH
BOEMBED X DA IebH, HE LT,
400 kKVA IR ORA, HAHE BN EER LR CLETEL, £hEh 25 kW,
23 kW &35,
<5 [EIBE R OSP4 B AR R VN 1 QIH:%:;#NIO kVA, N2 zzﬂ‘zmalzs kKVATH-TcD
B BB DRBGRDM ) 238 KVA LEET B,

- BERGHRIRIC doid % R E S R4
No 1 R L, =2.5+2.5%X2.3% (110/400)*=2.93 kW
e 2EES L. =2.54+2.5X2.3X (128/400)?=3.09 kW
BEt - Ly =2.93-+3.09=26.02 kW

- 400 kVA ZEES 1 S il Ui o ik
. L, = 2.5+2.5><2.3>< (238/400) *=4.54 kW
ARSI (6.02—4.54) =1.48 kW
©SERIRSISIE  1.48X8,760=13,000 KWh
B> Ty AFERRR S5 LI B 0 24 13,000 KWh DEFRE 185,
CERIMEAL 13,000 kWhy X0 Lv,/kWh=9,100 Ly y
oe Ly AR D RAIHA DM S IBMTH ), WEL TR L, 4
BORMRRETFHLC, BIEROBA S RE LIl b,
3 fk HFTRE Dryer (ST (8 3 BEHLH)
SRS A Table 5.4.30 R,

Tabie 5.4.30 Power from #3 Substation to Dryer

Measurement _Maxirﬁum Mean power Minimun  Mean power Date and time
1tems S power (kW) kW) power (kW) factor (%) _ of measurement
Send Qut to Dryer - 369 246 225 52.6 7/1 10:20-11:20

- Received at Dryer 35.1 34.2 33.3 57.8 7/1 14:03-14:09

Dryer AT 1A D HRIL50% & & T, = OFKIE Dryeric Schtlage Rittel
L S BRI (S BT RIE9) AR S AT B & Bbh b, S

@METH%%WW\ﬁ%ﬁ%@&@ﬁmiﬁm%k#btﬁ\ﬁﬂ%mi%&wfwﬁ
AN BBOTRI LIRS R, WRIEIC DN T, B L OREOH
CHEYBE DT EBLSTFLT 1 HEbhDEVSFENRD D, HRUBR DI <
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WEGCSERD DI, 7 — 7 Ak, BERTOMAL WS K bEAE HTa v v
EHBCRE T N EEHE LD,
4) fEEFTE Dryer i8R 7 » YNo 1 ~No. 8 (M 24D
PsERs A% Table 5.4.31 W7, | |
Tabie 5.4.31 Power of Dryer Circulation Fan

Measurement Maximum  Mean power ‘Minimun _ .'Mean power Measuring time

items power (W) (kW)  power (kW) factor (%) |
¥ 2.5 2.3 2.2 651  6/2912:50-14:10
#3 - 25 . 23 2.1 868 6/2912:50-14:10
#4 2.5 24 24 687 6/2915:00-16:00
#5 3.0 2.7 2.5 699  6/29 12:50-14:10
#6 3.1 2.8 25 699  6/29 12:50-14:10
#7 25 2.4 2.4 65.7  6/29 15:00-16:00
#8 2.5 23 - 23 66.5 . 6/29 15:00-16:00

R > 13 Dryer RGN 4 5F0B B 7, SEOWEHFIM2 7 7 L SHIEHL- b
Chote, AHIENG. M6 7y v IOOH < ﬂiﬁaz;'rw 2.8 KW, 2007 5 v 5B
F#92.3~2.4 lngéaibofco A ét:h%om;jﬁm; Na 3%&%%1;\1-»}&150%—3—6?@ D,
BANTHDE ERRLT D, No 2 MBIk LT b BT A o Tho b £ & & Ao
THELBE, ) ~EEREELCT » vk & O IGHECHEL, HEHT 5 & 2 & Th
LELORD, R, EREHIABEL DI, 8- HELTL v s AT BT b
HXHRD, TRHOT 5 VAFREOE B CIE S h, BHEOBALEHALS
AHZE LSBT BSOS B D, AREEATICERLTW 5306 B0 bht, T
fyie 2 v 7 v ABBETH D, . N

5 {ELFTR B&T e 7. Hemmel Bl f: LV T Hemmel Degetiel M A %
Table 5432 €RF, - | -
Table 5.4.32 Power of Dry Finishing Shop

Measurement Maximum Mean power Minimun Mean power Date and time

items power (kW) (kW)  power (kW) factor (%)  of measurement

Ventilation Blower o . -
Intake Damper Open 16.4 161 161 78.3 6/30 15:00-16:47

Intake Damper Closed 163 16.2 16.1 773 - 6/30 16:00-16:47
Hemmel Washer 15.2 12.6 ' 2.1 76.5 7/1 " 11:55:12:01
Hemmel Degetiel — 10.5 -89 - - T40 7/1 12:11-12:17

I -G-eg 56



%ﬁﬂﬂhfvx%&@Lt%&@ﬁﬂﬁ&ﬁ@ﬁmmWfﬁaﬁm%ﬁémmvhu

8) #E B TERLHEB v, vy, £ VIR IUES RS
PERs H% Table 5.4.33 1IR3,
Table 5.4.33 Power of Woollen Spinning Shop
Measurement Maximum  Mean power Minimu.n Mean power Date and time
items power (kW) kw) power (kW) factor (%)  of measurement
Blower & 30 kW Pump 74.6 73.1 72.1 947 7/114:48-14:52
75 kW Blower 58.7 58.2 57.6 954 7/1 15:04-15:10
Doubling Machine _
5 of #1-#0 _ 43.2 42.8 42.6 49.9 7/1 14:38-14:44
3 of #10:415 20.7 20.5 20.2 732 7/115:56-16:02
Vacuum Pamp
#1 30kwW 27.0 24.7 184 85.8 7/1 11:00-16:00
#2 30kwW - 29.1 26.4 21.0 85.3 7/1 11:00-16:00
W%fnvmﬁﬁﬁmyfﬁﬁéhf%b,%i%mmﬁ%m&u By T B0
BRTIT0% TH Y 7O ARHRAE L Sh, AHORMAES, BXOCB TR
DERBERTEET D C ERERLE ~®§1\T% h, +OBRABKTE = vOER
%%Lhﬁhdeﬁb
BZEA VAL 2GS b AMERNYTEL T, BEMWCIEEA VWA, B0
%kZAﬁﬁﬁ%#mﬁﬁ 5##Aﬁ®ﬁﬁ$ﬁf%é ﬁ$®ﬂﬂﬁ%%ﬁﬁLTA
BEMETS &, BAKX oCH\IE%M%L¢QE§$/7%ﬁﬁ?é&&@%%
BT RETH D,
9 I%%Vﬁ
MEFK%T@@54MLW?
Table 5.4.34 Power of Pump
Measurérﬁent Maximum. Mean power Minimun Mean power Date and time
items power (kW) (kW) power (kW) factor (%) of measurement

Water Pump 22 kW 183 147 11.3 67.3 6/3010:45-13:00

F@m51%m@ﬁ%%@&%#thﬁ@#%ﬂ%;5K‘mﬁmwwmhbm\%
BRIl 4~ 18.3 kW & KR ZE LT w5, il & BH ORI Figure 5424 0 X 5 7pig
WESHSBEGRAKIZIL TV S, HENEIATRORE CfThhTwb EBbh b,
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Pump Power KW

Power kW

L\_Jater Fiow m3/h
O Power kil

{5 4 -58

T%,
Figure 5.4.23 Power Consumption of Water Pump
22
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Figure 5.4.24 Q - P Curve of Water Pump
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fa v« B

SHEEIRERTT - T Wi Aeid, JH O TSR v S O B BB Hok 30m & FE
B FRHBIRBERS LV 0y B SRty SHRET0% & T B,
BERALEP GO, £BELH (m), HEFQ (o /h) LF5 & ROBHEART T
%

B QXH
o= 0.7X6.12%60 o

HUOPRU QXY HERD, Q—HlE#v %O Figure 54.25 Th 5,

Figure 5.4.25 Q - H Curve of Water Pump

160 N ) 8 . ) R T,
o - ) ) : : . ) CoA
80 -
78 -
66 1
50 -
40

2B -
19 -+

Water Flow m3~h

SHBEREHE L FH IS L DERE O b, FREIED 2 T 18T 5,
Thixe
H =30 ax@ | @)
BOAR (1000 b, 42m) LHHEL LT, EEBGIES 2 5,
@R LD Ho & A S B IEHIED F 0 3 AR TR BB,
a = (42-30) /100°=0.0012
o THH M (3) R0 & 5 icie 5,
_ H = 30 + 0.0012 x@° %)
IRHI 15 > B AR S 5L, & MR - T BRI B, ©
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Rk B A DR FHEL LIRSS Figure 5.4.231C Power (improved) & L'TRF. —%., Fril
WAT o B AR SNED & 5 R BICIE U A BRI LT 5, 1B A0 BICATL
Liethfr, SEHMANLIL & B L2 A58 2 RMERIESD b, B CHIOBREATERHND
BHWHTH i~ Lieh, 20K IAPHRATELDBR LD,

_ Qx (BCHOBROX)
AP = 0.7%6.12X 60 W

SEDOWHIFIP (B 2 WMD) ©O B APIR1LE kWh T b, RROWE I
L@f\:@;5m%ﬁ%wﬁﬁﬁtﬁuvgwﬁﬁﬁ%bmﬁﬁmaﬁfgaﬁ'15
B 2 R, B BRSSO & 5 IS AMRIEA D B & 4R LT, BURBUHIAI X AR
PIRERE S HET B L RO & i,

11.5X% (10/2) ¥ 365=21,000 kWh

HA OB CRER R HET 5, 1 VoS 2 {lifsk 3 HM, kW, BERE%150,/

kWh &35 &, RO X 5 i BERFEIRAERIR2. 145 L 70 B, |
48 & =22 KWX 3 %,/ KW=660, 0001
(AR =21,000 KWh x 15[,/ kWh=315, 000F)

SHOLBEHITHY 7 ORIERIGR & ORCADD Db, THHEOSE LRI LT
EEHHA DR 2 M 5 BEAD B, | |
8 B |

R D THEICR & e < fbhu, BSOS R EBER TS, Lo, B3
TID BB, ﬁ%ﬂ(NW)m%LTm%@IEfwﬂ,&LW@%*%%@%H;#&
TR CT0L, EH 0L AN A DB SUT Sk, KEBLT (400W) V‘B@ L“C#iﬁ‘%lﬁf
DERBI T+ DEFT 7T AT Sh Tk, N

CRbIMER RIS CE B LS5 E, FRITRIUTORDAMRTE 5,

(40W X 140+400WX 7) X 8 ><365$24_,530 kWh, vy
24,530 kWh,” y x0.7 Lv/f/ =1.7.170 v,y

5, KSR TIRMT 160 L & M0 JANIRIE & Hiboh, S iB] CAR OB AR HS

HOWIE LW 5 MERD D L Bbh b, |
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9 EOSE
PAEDHERHED 5 b, Rl LBE0R 2 ERHECTNCE 5L 00H N5 &
Table 54350 X 5 ir 5,

Table 5.4.35 Summary

Item Expected Saving InvestmentPayback

Steam Power Total Year
Mcal,/y  1000Lv,/y % kWh/y 1000Lv/Y % 1000Lvy 1000Lv ¥

Diyer _
Decrease of Drying Load 11750 7.2 0.0
Wet Finishing

Heat Recovery of Effluent 675000 411.8 2.4 411.8 500 £.2
Air Conditioning

‘Integration of 2 System 120000 84.0 3.7 84.0 60 0.7
Steam Substation P

Insulation 850390  518.7 3.0 518.7 1 0.0
Space Heating

Checking Air Infiltration 4924100 3003.7 17.6 3003.7 0 0.0
Transformer

Tntegs'n in #2 Substation 23100 16.2 0.7 i6.2 0 0.9

Integr'n in #3 Substation 13000 9.1 0.4 9.1 0 0.0
Water Pump

Rotation Control : 21000 14.7 0.7 14.7 130 8.8

Total 6461240 3941.4 3.0 177100 124.0 5.5 4065.3 694 0.2

I —5—4—61
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9) WidEh

- Mr. Viadimir D. Dimeov

Mrr. llia P. Ignatiev

Mr. Stoyanov

Mr. Tsonev

0 SEBHES

P;esident
Vice President
Electric Engineer

Process Engineer

Table 5.5.1 Trend of_Productlon _

1989 -

1992

Name of Product  Unit 1987 1988 1990 1991
Bottle Green M pe 133.9  130.4 129.8 97.6  59.1 485
Colorless M pec _54.8 48.2 85.7 51.9 28.0 22.5
Total M pe 188.7 178.6 185.5 149.6  87.1 = 7L.0
Glass Ware 1000 pe 2054 2088 2108 1612 - 1053 890
Bottle o _ S
Green 4t1Fce 1000t 32.3 30.6 -30.9 24.3 7.3 0
#2Fce 1000t 132.9 33.4 340 25.1 23.1 250
Subtotal 1000 t 65.2 64.0  64.9 49.4 305 25.0
Colorless #3Fce 1000 t 16.2  15.3 17.5 15.8 4.0 0.3
# 4 Fee 1000 ¢ 18.8 16,9 195 163 124 . 12.9
Subtotal 1000 t 34.0 3.2 37.0 322 165 133
Total 1000 t 99.3  96.2 101.9 8L.5 46.9  38.2
Glass Ware t 419 449 458 300 227 175
(I TxL¥F—BERBHES
Table 5.5.2 Trend of Energy Consumption
Energy Unit 1988 1989 1990 1991 1992
Natural Gas 10000t 30835 34125 35623 26088 22622
Electric Power MWh 30516 31038 30016 20220 16726
Steam Geal 4928 - 4201 3246
Hot Water 2573

Geal

2223

I —5—5-2
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Table 5.5.3 Tren_dof Unit Energy Consumption

Energy Unit 1988 1985 1990 1991 1992
Natural Gas Mcal/t 2534 2647 3457 4392 4679
Electric Power kWh/t 318 303 387 429 436

Figure 5.5.1 Heat Energy Unlt Consumption

Gealdft

4.8 1992
4.6 -
4.4 -
4.2

P
3.8 -
2.6
3.4
2.2

3 —
2.8 -

1991

1999

2.6

R

Procucticn 182t

Flgure 6.5.2 Electric Power Unit Consumption.

Keéh/t
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428 -
418 -
L
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359
0
22 ] Jog
718 198y
3ga ] ¥ T ] ¥ T 13 |'ﬁ 1
3 59 78 8 1ig
Peoduction 1898t
) T |
KRHFA 7941 keal /nd 2360 Lv,~ 10000 Summer
1715 Lv,~1000nf Winter
BN Time Peak Déy Night
Lv,/kWh 1.395 . 0.754  0.374 Oct-Mar
Lv,~kWh 1.217° 0.855 0.322 Apr-Sep
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Figure 5.5.3 Factory Layout
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Figure 5.5.4 Production Process

Matérigl
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Figure 5.5.5 Electric Power One Line Diagram
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1000 KVA 1000KVA 1000 VA 1000 KVA 1000 kVA 1000 KVA 1000 kYA
| ——

For the entire  3rd 2nd st . 2nd

factory factory factory factory factory

I FERFEORE

Table 5.5.4 Outline of Principat Equipment

Name Number Specification
Tank Furnace No 4 | End Port Type
Qutput 70t/d
5.6mWX8.6mL - 48.16 of
Regenerator 1 2.5mWX3.5mL X7.25m Il
63.44 nf
Forming Machine 2 Roirant RT.

Annealing Lehr 2 Electric Heater

1556
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5.5.3 TANF—{EMLOMBEAEXHE
(1) H T ABF
a. BINE
D R
@ A zit R
7 T - ARBROEMFEAREL T 5,
@ HEHRE
20 CTET 5B,
@ BB RNEE
PABEBICRIUE(E % Figure 5.5.6, Figure 5.5. 757,
BRRE 7 AR Pitot 8 CTIRE Uk L BEHIE Ua /U 8520, 84% 38 LT RO 1,

Figure 5.5.6 Measuring Data for Combustion (ﬁightside Combusticn)

Furnace

A - o R
«+——— Fuel 618.0Nm®~h
31.5 C

¥

Exhaust Gas -} Alr
0.  4.0%] 943 C
Co, 10.9 % |

1,140 T

Regenerator

0. 9.7%
CO.  5.3°% | Air
504 C| 39T

]

0. 10.2% . Air S4TNm/h
CO, 5.8% |
w1
9,580 Nm®/’h.
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Figure 5.5.7 Measuring Data for Combustion (Leftside Combustion)

Furnace
I3
Fuel 611.2Nm*~h —— S
31.8 C
Air Exhaust. Gas
947 C O» 0.9 %
CO; 13.9 %
1,180 C
Regenerator

0O, 9.0 %
Air L CO.  6.8%
42 C 472 C

|

Air 5,471Nm*/h O, 10.9 %
COo, 5.4%
394 C
13,970 Nm®/h

2) REA
@ WF»AMR, FRE
BERt 7 Ak Table 5.5. 5173,

Table 5.5.5 Composition of Fuel Gas

Compoéitién Nifrogen Carbon dioxide gas Methane  Ethane Butan - Total
N CO: CHs CzHs CiHio
% 0.94 0.03 98.57 -0.39 0.07 100

Net caloric power : 8,512 kcal/Nm?
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@ HHEEE (A
Ao = 100/21 (2 X CH+7/2 X CHls+13/2 X CHw

= 9.474 [(Nm®/Nm*Fuel] R (5.1
@ WEDHNAE (G
Go = (3 X CHt 5 %X CHyt 9 X Cillot N, +CO,-+T9/100X Ay
_ = 10.477 {Nm®>/Nm*Fuel] o e e e .(5.2)
@ mpEEHryaE (G )
Gu' = (CHit 2 X CiHot 4 X CiHut Ny +COr+79/100 X Ag)
= 8.491 [Nm'/Nm*Fuel] . (5.3).
D BEHIA
© ¥oAERE
Table 5.5.6 R,
Table 5.5.6 Pulled Glass
Bottling machine Entrance glass Product weight Forming speed Pu.l'.l rate
{No.) temperature '('C} @ © (number/min.) (kg/h)
3 1218 500 340 1,020
4 1,180 : 870 29.5 1,540
" Total 2,560
@ WAk

Table 5.5. 7% xR7,

Table 5.5.7 Batch Composition

Batch composition Vitrification rate

kg/Batch kg/Batch
Silica sand ' 456 ' 445.8
Feldspar 7 18 73.4
Dolomite 134 _ 726
Soda Ash 160 . o 92.6
Calcium Phosphate -9 s 3.2
Total 835 _ S 8976

Rate of cullet used = cullet/ total vitrification rate x 100 15.0%

Batch moisture = moisture / total batch x 100 39%
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@ FEeRAR _
BimE=RARL TS
Table 5.5. 873%7,

Table 55.8 Input of Materlal

Material Input Vitriﬁcaﬁqn rate
kg/h kg/h
Sand : 1,422 : 1,422
Feldspar 237 229
Dolomite 418 226
- Soda Ash 499 289
Caléium' Phosphate 28 10
Sub Total | 2,604 2,176
Cullet 384 384
Moisture i21

Total 3,110 | 2,560

@ FHXDRETEY AR
Eﬂﬁﬁﬁzmeﬁﬁf\Eﬂ@@ﬁ@ﬁ&uTex5mﬁﬁLf&@ﬁz&%$?
5., ' _ N
RN ks 75 A 1365

y—#RK  NaCO, = = Na®  + CO.1
Fer=A4b o CaCO, > CaO +  CO;t
MgCOs  —  Mg0 -+ COf

Ehe, FETBUIEY A3 L OKS | e DEERINC 31 5 KB 5., (5.5) 5%
DESEIRD, |

- CO, 2.4/ = 0.500 R (5.9

HO _22.‘4718 = 1.244 - SRIRIRREI (5.5)

Table 5.5.sﬁsirﬁifz (5-.21)‘ (5.5) ZBREN AFEL Table5.5.90 % 51 ir 5,
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Table 5.5.9 Generated Gas from Raw Material

Gas Raw Material ‘Generated Gas Flow  [Nm*/h]
CO, Feldspa (237-228) X0.508 = 4.1
Dolomite - (418-226) X 0.509 = 97.5
Soda Ash (499-288) X 0.509 = 107.0
Total ' 208.6.
H.O _ 121.29%1.244 = 150.9

® #7 ALK
Figure 5.5.810% U » MBAKE /S » # RIGHE OMERRT, # Vo b6 EAL
H 5 ADBEORIGEBIRD X 5einh,
138 kecal kg — ¥ 7 A{LE

Flgure 5.5.8 Reaction Heat of Batch by Culiet Content
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®

35 A D I
0.29 keal (kg C)

4 P AR, REABOHE

@

@

ﬁﬁzﬁm
FoBRRHER & [Nm® h]

CO, = (CHi+2XCH+aXCHo+CO) X F+208.6
= 0.99TXF+208.6 [Nm®/hl e (5.6)
::wm&emﬁ/hmﬁﬂb%%i?aaxﬁ:(ﬁwemm)gﬁ
O = (2XCHA43XCH+5XCHy) X F4150.9
= 1.98TX F+150.9 [Nm*/h] Ch e (5.7)
£ Zi150.9 Nm®/h SR BFT 5 HO f5 ¢ (Table 55.9) &1
N. = (N2 XF-+79/100A,
= 7.494% F [Nm /bl e (5.8)
IRz R
(A : Regeneérator #50E + #4817 | v 4 XDZGE+ AR RE)
A =mA e (5.9)
Do m: sk
B Ak (G)
G = Got (A=A +359.5/F e (5.10)
0.%/100 = 0.21x (A—A.) / (G- KERE/F) - - - - - - - (5.1
(5.10), (5.1 RE DG : HH AR, A LEELRDS,
B

@

'Fuel GaS%n (5.1)\ (5‘2)\ (5-6)\ (5-7)\ (5-8)\ (5.10)\ (5.11) a{;%c}:‘o\‘()z%zﬂ“

5G. A, B ABEE DS L. Table5.5. 100 EREL RS,
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Table 5.5.10 Flow & Composition of Exhaust Gas & Alr

Rightside Firing ’ Leitside Firing
Item Unit Regenerator Flue - Regenerator Flu¢
Top Bottom _ Top Botfom
Iixhaust gas
o % 4.0 . 9.7 10.2 0.9 9.0 10.9
As- Nm’/'h 5,850 5,850 5,850 5,790 5,790 5,790
G, . Nm'/h 6,470 6,470, 6,470 6,400 6,400 6,400
G  Nm/h 5,250 5,250 5,250 5,190 5190 - 5,190
A Nm’,/h 7,130 10,530 11,000 6,030 9,830 11,610
G Nm®/h 8,110 11,510 11,980 7,010 10,810 12,590
Co, Nm’/h . 820 820 820 820 . 820 820
H.0 Nm’/’h 1,380 1,380 1,380 1,370 1,370 1,370
N, Nm*/h 5,640 8,320 8,700 4,770 7,770 9,180
0. Nm®,/h 270 980 - 1080 50 850 1,220
Total Nm®/h (8,110 11,510 11,980 7,010 10,810 12,580
co, % 10.11 7.3 6.84 1L.70- 7.9 6.51
H.0 % 17.02 12.00  11.52 19.5¢ - 12.67  10.88
N. % | 69.54 72.35  72.62 68.05  71.88  72.92
0. % 3.33 - 8.52 8.93 0.71 7.86  9.69
‘m 122 1.80 1.8 1.04 170 2.01

® MhALBRE _
ASHUSA SRR JUTE LA RS, Table 5.5.110 X 58— o JHl, BEGEMS X
b FH870 Nm'/ h DREAMNALT B ERDR S, |

Table 5.5.11 Flow of Air at Alternator

Firing Opening  Press Area Velocity Temp  Flow - Calc'd Leak

m mm-Aq  m 2 mSs T Nm®h Nm?®h Nm'h
Rightside 0.18 33.5 0.357 5.0 22 5,947 7,130 1,183
Leftside 0.18 35.0 0.357. 4.6 22 5,471 6,030 559
Average _ 5,710 6,580 870
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5) %ﬂﬁx\#i‘%ﬂKQmVﬂwE—
D BEHFADE v Z N
AL ALY Table 5.5, 12873,

Table 5.5.12 Enthalpy of Fuel Gas

Temparature ' T 20 31.5 31.8
Specific heat Cp - kecal/ (C-Nm%
Component %

N, 0.94 0.305 0.306  0.306

CO;, : 0.03 (.392 0.395 0.395

CH, 898,57 C0.875 0.378 0.378

C.Hs 0.39 0.465 0.469 0.469

FCHyp 0.03 1.018 1.054 1.054

n-CH,, - 0.04. 1.044 1.077 1.078

Fuel Gas 100.00 0.375 0.378 $.378
Enthalpy kecal/Nm® 7.507 11.918 12.034

0 4.411 4.527

& W|EOZvEAE -
B BAE B Table 5.5. 1315,

Table 5.5.13 Enthalpy of Air

Item Unit Rightside Firing - Leftside Firing Reference

Regenerator - Regenerator

Top  Bottom Top  Bottom
‘Temparature T 93 39 7 42 20
Speéific.heat Cp kcﬁi/('C-Nm’) 0.336  0.310 0.336 €310 - 0.310
Enthalpy - keal/Nim? 310.6 5.9 312.0 6.8 0.0
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®'wﬁz®iVﬁwEm
HEAERA Table 5.5, 14C 7T,
Table 5.5.14 Enthalpy of Exhaust Gas

Item Rightside Firing _ Leftsid_e Firing Reference
[Unit] Regenerator Flue . Regenerator Flue
Top  Bottom Top  Bottom
Tefnparature . _
[l 1,140 504 441 1,180 472 394 . 20

Specific heat Cp
[kcal /('C-Nm?)] :
CO, 0.543  0.481 0.472 © 0.546 0.476 0.465 0.329

H0 0.402 0.363  0.359 0.405 0.361  0.357 0.343
N, 0.339 0.319 0.317 0:340 0.318  0.316 0.311
o 0.357 0.334 0.332 0.358 0.333  0.330 0.313
Enthalpy
[keal Nm*] _ .
CO, 61.9 16.8 13.8 T4.6 16.5 11.5
HO 76.8 21.1 17.4 92.1 20.7  14.8
N 264.4 111.8 97.0 268.8 - 103.4 86.2.
0, 13.3 13.8 12.5 3.0 11.9 12.0
Total 416.5 163.6 140.8° 438.4 152.6 . 124.3 0.0

6) IFREY D DR | o
JFIBE T b OMBEIR (5.12), (5.12), (5.14) AL OWEMEE A LTRD
y A
BAHRBERHK (h ) |
4.88% ¢ x {213+ to) ‘— Q13+ 1.) '

he = 108X (to—t.) G
EARSIRIEEGRE . (h o)

‘he = ax (t,—t0) " . (5.13)
Wl TRBEE = (hot+h) X (to—t.) | (5.10

¢, | MEEBE [C]
t. o FSRiREE f40c]
6 fugt $ = 0.8
a M KFLEE « = 2.8
AETHE o = 1.5
e @ = 2.2
SIYIRE YA Table 5.5, 15K |
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Table 6.5.15 Heat Loss from Wall Surface (kcal/h)

Measuring Point Heat Surface Surface Heat Loss
Release Temp. Area
[keal/h-m2-C] [TC] [m?] [keal /h]
Bottomn Melter " Under 3,200 231 57.89 185,200
Side 2,800 200 18.26 51,100
Throat Under 1,700 168 0.66 1,100
Side 1,600 145 0.59 900
Refiner Under 900 119 4.28 - 3,800

Side 800 101 14.06 11,200

Crown Melter Skew 600 a1 6.58 3,900
Others 8,500 356 57.03 541,800
Refiner Skew 5,100 272 1.74 8,900
Others 6,800 300 3.82 26,000
Side - Melter _ 5,500 285 38.90 214,000
Wall Refiner 3,700 231 ' 3.98 14,700
Throat Sleeper 11,200 402 1.15 12,900
Cover 15,500 - 450 .60 9,300
Facer 14,400 450 _ 1.80 25,900
:Bre_astf Melter Peep Hole 303,900 - 1,500 . 0.02 26,100
Wall S Others 4,700 262 23.89 112,300
Refiner Peep Hole 148,700 1,200 0.02 24,900
. Others 8,800 359 9.84 86,600
Tuck ~ Melter Side 3,200 213 4.37 14,000
Stone Under 1,000 125 5.57 5,800
Refiner Under 4,400 272 0.44 1,900
Back - Insulation 21,200 . 533 7.64 162,000
Wall .Upper 16,200 460 3.40 55,100
Front - Insulation 8,100 344 12.40 . 100,400
Wall Upper 9,100 350 3.40 30,5800
. Bridge VCover 13,300 453 2.60 . 34,600
Port ' Crown 19,100 495 9.05 172,900
Skew 4,600 260 1.30 6,000
Side 3,700 232 13.34 43,400
Undér 1,200 135 7.70 9,200
Burner Block 7,100 323 1.26 8,900
Regenerator :

Side Upper 5,700 288 63.93 364,400
‘Middle 3,400 219 55.23 - 187,800
Lower . 300 66 163. 40 31,000

Crown Fin 19,500 500 21.22 413,800
Skew 10,800 380 13.865 147,400
Others 2,700 194 1.82 4,900
Total . 3 - 576.83 3,160,900
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7 BNk
a)y AB
@ mﬂwﬁﬂ
Table 5.5. 1288,
 [keal/Nm*]  [Nm’/h]
BB (11.918—7.507) X618.0 = 2,700
ZEPRBER (12.034—7.507) x611.2 = 2,800
S 2,750 [kecal/h]
@ HBEOREER
AR HRAET DO B,
[keal /Nm’} [Nm’/h] [keal,/h]
ALphere  8,512%618.0 = 5,260,400
BB 8,512X611.2 = 5,202,500
i 5,231,450 [keal/h]
@ MR OES | |
 Table 5.5.10, Table5.5.11, Table5.5. 1388,
[Nm® h} [keal,/Nm®] [kecal,/h]
FAABEES (7,130—1,183) X310.6 = 1,847,400
FPAEE (6,030— 559) X312.0 = 1,706,900
LA | 1,777,100 [keal /h]
@ BAREOER |
Table 5.5. 1128,
| [Nm*/h] [kcal”Nm*] [kcal,/h]
HpAMEE  1,183%6.2 = 7,300
P2 i 559X 6.2 = 3,500
S pos 5,400 [kcal~'h]
b) Hi#k
@ #7ADHLEDLBE
Table 5.5.6, 3)® &R, |
[kg/h}  [keal/(kg-C)] [TC] [kg/h} [kecal/(kg-C)] . [C]
1,020 X 0.29 X (1,218—20) -+ 1,540 X 0,29 % (1,180 — 20)
= 872,400 (keal /h]
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@

Ce)

Ay F ORI
Table 5.5.6, H® &M,
[ikg,/h] [koal ke
2,560% 138 = 353,300 [kcal/h]
Ry RGOSR
Table 5.5, aés,ﬁﬂ
(kg h] Tkealke]
121.3x 539 = 65,000 [kcal”h]
IR A DR LR DR
Table 5.5.10, Table 5.5.142/&,
Regenerator L3 BEHN 2 D 535 Bk
[Nm®h] [kcal “Nm®*] [kecal ~h]
LRkgERy  8,110x418.5 — 3,377,900
EMFERE 7,010X438.4 = 3,073,100
S ¥ 3,225,500 [kecal~h]
Regenerator FEBOBEH A DF b5 M
[Nma/h] fkéa]/an’] [keal, h]

LERKER  11,510X163.6 = 1,881,100

RS  11,810X152.6 = 1,649,600

S, ' 1,765,400 [keal,/h]
R |
Table 5.5. 1588,

. [keal /1]

Ay 1,502,400

3 178,100

Aw— b, FTOSHA- 84,700

R b 246, 400

EEEISY v 566,100

it 2,577,700 [keal,/h]

N S, B
HUR Y FR% Table 5.5.161C, BUNF K4 Figure 5.5 913,
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Table 5.5.16 Heat Balance Table

No Item Mcal/h %/Fuel Heat %/Total
Heat Input | ' _
1 Combustion Heat of Fuel 5,231.5 09.95 7456
2 Sensibe Heat of Fuel 2.8 0.05 ©0.04
Sub Total 5234.3 100.00 _ 74.60
3 Sensible Heat of Combustion Air 1,777.2 33.96 25.33
4 Sensible Heat of Leaking in Air 5.4 0.10 0.08
“Total Heat Input 7,016.8 13406 100.00
Heat OQutput
11 Heat taken out by Glass 872.4 16.67 12.43
12 Batch Moisture Evaporation Heat 65.0 1.24 0.93
13 Heat of Batch Reaction . 353.3 6.75 - 5.04
14  Heat Loss by Exhaust Gas (Top) 3,225.5 61.62 4597
_(Regenerator Bottom) (1,765.4) (33.73) -~ (25.16)
15 Heat Loss from Wall o '
Melter 1,502.4 28.70 21.41
Refiner 178.1 3.40 2.54
Throat & Bridge Cover 84.7 1.62 121
Port | 246.4 4.71 3.51
Regenerator Crown 566.1 1082 3.07
(Regenerator Other Part) (583.2) (11.14) (8.31)
Sub Total 2,677.7 49.25 36.74
16  Unknown 77.2 ~147 ~1.10
Total Heat Output 134.06 100.00

7,016.8
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Figure 5.5.9 Heat Balance Chart

17.81
(340}
Lossvia
refinler wak

6,47

{1.62) % 107 Kealh
Loss via [ }%
throat, bridge

cover

ST
L

. ~1.72
e {-1.47)
SET R Qihar loss
Combduslion air inciudes unknowns,
17772
: : 1453
3 e,
! : tegenaratot
w5 Heattaken Batch Baich enoisturg ‘"_a"
2% b hoar o
£z 87.24 35.33 6.5 (1.24)
5 5 (1667 16.75)
oS taken out by plass + batch reaction hoal .
i Ef N Heat input via hust =A%
b :
E ,i };::;u;exhawlgas
I 144.04
"
|
S IIIIIIIIIoLLIIIITrTooIIomITIITT
8)  HURER D
D H e o
WTH & FADRTH & O BUE Hlek s Table 5.5, 1Tk% T,
Table 5.5.17 Reference Table of Heat Balance
Factory
Item Unit STIND A B C
F u_fnac'e Tybe ~End Port End Port End Port Side Port
Heat loss from Wall % 60.4 24.7 18.9 25.7
Exhaust gas loss % 34.0 29.0 25.0 18,7
0. content at Top % 2.5 0.8~0.7 5.6~6.4 3.2
of regererator '
CpHet_ - % 15 4.1 70.4 ' 55
Fuel Consumption . Meal/t 2,044 1,106 1,042 1,114
Heat efficiency % 23.4 34.1 35.3 39.5
Load f2 /'t 8.4 6.1 5.3 8.7
t,/m* 1.3 1.8 2.0 1.2
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@ FREEL _

WTHOZRF BB S h Cw D28, KIF, PR T hTind, PRl
BE25,500 keal/ (- h) T oo, & DRI D B EOER B35 1,200~1,500
keal/Guf - h )Y & BT & 35S b, I, (o) HOHEET HHEREITH &
L X b, 93,200 keal/(nf- W) ¥ TEMT A LR TES,

FRBMEO7 VAL T 4 — A HHABEAHH Il B L TH WS
m%%%%é%b:&umv@f%ﬁmﬁfmﬁ%éhrm5Wm¢mwnﬁt?hw
Frg=sr¥—3tinh,

@ By AH% |

F e BRY o — A (CV) 163.4m°TH D, CV,/MAK (n*/m?) 111.32& 7%
B, BEEOFO— RIS THD 2~ 3B L, BT o v HER DA D ORBEH
1213.4 (m®/m?) THHH#, F= v #PHEDHESI % Conventional Setting 2 &
Open Basket W HFT %7301 C19.13 (m*/m*®) wich, BHAME%Z850m* 7 5 1214m’
WIHINT AL EMNTED,

KEOESEMICIL, (1) HSBCEREORELTRD & Lo,

@ AL

B, BAOHHROA LSO PHEMREBRAIMN110~120X 10'keal t TH b, Hi
SO THCIXI00X 10 keal /t LUFOBEL 5B, WITH OB B H204X 1d4kcat/t (S e
ADISFROMEHEYS L, BRXs, CoFRFNE LTRAWERCWZ L5508, &
xwﬁﬁﬁﬁﬁib®m%ﬁ%m:&f56°(c)%@%%%ﬁkmwm3xw‘
keal /h BREE DORBE A A TH b, FEAITI51X 10 keal,/t i3 ik F XA X
5. BARTOFFE Jhil, BAESROL SEDORENBHTETL %,

Pl DM LB IBHEE  90.3X10°X0.5 = 135.4%10'  keal/h
S S A (523.1—135.4) /2.560 = 151.4x10° keal /t

b. BRHOKRE. ALRBARORIE
D RO
ST OEMOEBEEDF = » HHEA, Figure 5.5.10 Avio Tl & b S binik &
CRSE LTI D, ARSI IFERAS < e b B R RO RAD SRR B &
TeoTwd, BEXHEAFREFETUTCHWE VWO T, SRR SBIIHEIRT
WBR, SEOBEOETRIC Y o CTRRMERALIE 255,
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Figure 5.5.10 Thermo-Video Plcture of Regenerator
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LA Fe B0tk & ME e k<5,
1) BiEGtE
Wb B oW & & T 51 Ko ik Table 5.5, 181074,

Tab!_e 5.5.18 Speclf'ication of Refractory

Brick Heat ;‘.onductivity Maximum operating Size
kcal/ (m-h-'C) temperature °C mm
Silica brick 1.5 1,600
Basic brick 2.1 1,500
Chamotte brick 1.0 1,300 65 x 125 x 250
Rock wool 0.07 - 600 40 x 1,000 % 1,000
§)) Melter FH
BRI v Y A B 400mm

WIEELE 1,500C JRTHEE 356C HoHE 9,500 keal/(nf-h)
BRITRGIC > F UG R, FIRMLSRBE R LR % Table 5.5, 19K
R
Table 5.5.19 Insulating Effect of Malier Crown

Iﬂsulating: Thickness Heat Brick Surface Heat
Material Conductivity Boundary Temperature Radiation
Temperature _
o keal/(m-h-C) T C keal/(uf- 1)
Fire Brick 125 1.0 6l 210 3,300
Fire Brick . 65 1.0 473 220 3,900
® BRETH

SR R N—vy JHE BE& 300mm
W 1,2000C AFEHEE 500C MEE 19,500 keal/(nf- h)
Fin #f WRERE 380C M 10,800 keal/(rf- h)
BRI O X WEADR, BB REE L LR B Table 5.5. 20107
E
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Table 5.5.20 Insulating Effect of Regenerator Crown

Insulating Thickness Heat Brick Surface Heat
Material Conductivity Boundary Temperature Radiation
Temperatire .
m keal/{m-h - C) C T keal/(af- h)

Fire Brick 125 1.0 630 220 3,700
Fire Brick 85 1.0 - 1,000

+ 130 1,400
Rack Wool 0 0.07 910

(& Port XH

Bk B _—vy 7R B4 300mm
WEHREE 1,250C #EMERE 495C  H#d 19,100 keal/(nf- h)
HRERTAG > X WS, BRSO RS 2 58 L 2 5 % Table 5.5. 21103R

P

Table 5.5.21 Insulating Effect of Port Crown
Insulating Thickness Heat. - Brick Surface Heat .
Material Conductivity Boundary Temperature Radiation

s . Temperature :

mm keal/(m+h -T2 T T keal/{nf- h)
Fire Brick 65 1.0 543 245 4,600
Fire Brick 125 1.0 680 - 220 3,700
@ Melter Breast-wall
PR BE Y AR 2. 500mn

WIEEE 1,500C AEHHEE 262C H#E 4,700 keal/(nf: h)

ETHAM D XS, FIHELEREE YA Ui B % Table 5.5.2210 R
_?0 V
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Table 5.5.22 Insulating Effect of Melier Breast Wail

Insulating Thickness Heat Brick Surface Heat
Material . Conductivity Boundary Temperature Radiation
Temperature
ml keal/{m-h-TC) C - T keal/(nf- h)
Rock Waol 40 0.07 1,000 143 1,500
Fire Brick . 125 1.0 550 200 2,800

Table 5.5, 22DREHM by 5 v 2 9 — K BEIUE A R BB EE 2 116D 0 T 1

TCERWZERPDD
2)  F KO P A Ik & SRR RO F
O HEmR
W T

Tief 2 B 65X 125X 250 15.9 Lv/pce
B5mm 510 Lv/nf
125naf5E 990 Lv/nd

Wy Y- d40X1,000X 1,000 56 Lv/nd

35;’2“571“3 7,941 keal/m?. .2.04 Lv/m?, 0.257 Lv/1000 kcal

2 Melter Crown
T#EE%S? 03nf P, IZIRER (Fi+ 1 F200na, Lw%ﬁ&aoemm\ FH80mm) %R X,
51. 83&%65m@@§ﬁkﬁﬁf Yl “5“25

i‘%ﬂi&%}ﬁ 510X51.83 = 26,433 _ [Lv}

WoB#E  (9,500—3,900) x51.83 = 290,200 [keal,/h]

Fi2s 290.2%0.25T% 24 = 1,790 {Lv,7d]

BHIER  26,433--1,790 = 14.8 [d]
BTtk

REOKHAERMEO Le, BREEA2 A% F54T5~ 8 mBiE, 0 L1k
K SN B € 2 2 1 7s LCREA T4 <
WE%(E%ﬁ@ﬁ%)mai#%ﬁﬁmem%%&ﬁbmv L.
(@ Regenerator Crown
130am/8 (85mm 2 B3 Ot KAEE T, SR 20. 52&@3%%@74' YRR HES S L 51
W s,
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BT 20.52 X1,020 = 20,930 L]

WOMBE  (19,500-3,600) x20.52 = 326,300 [keal/h)

_ Fin #f st 147,400

FIak 473.7X0.257X24 = 2,922 [Lv,/d]

2 PR a1 20,930+2,992 = 7.0 [d]
KT

%#L%%ﬁﬁ\%mﬁmkﬁﬁ%%&#wﬁﬁﬁz&mﬁbn
@ Port Crown
HEHO. 0511?@%#*5:\ 125mmi§@mkﬁﬁih5ﬁ#rm

dmfz‘ﬁﬁd - 990%9.05 = 8,959.5 - [Lv]
R (19,100--3,700) %9.05 = 139,370  [keal/h]
R 139.37X0.257% 24 = 859.6 [Lv/d]
%fﬂ@ibz 8,959.5+859.6 = 10.4 4l

FﬁIjﬁ%’.}:

K L AT A € v 2 41 Co5mE 2 BT 5,

® %%’*Li%ﬁ}iﬁ?&% &t
NEROY T T DI Table 5 5.230 X 5tut;: % ﬁfﬁ%ﬂflf@t&b@ﬁmmﬁ
Mﬁf@&?%f%6

Table 6.5.23 Summary of Insulation Effect

Position Decrease of Heat Loss _ Period of Return

keal/h . days

Melter Crown 290,200 : -14.8

Regenerator Crown 473,700 7.0

Port Crown 139,370 : 10.4
Total 903,270

d.ﬁ7%ﬁ@%@ﬁﬁ®&$
W T TR EER D VAARIRT T A AV G /;«L&fé‘é:h'(:&a VR Eiﬁ'@?
- 7¢w7xmﬁkﬁﬂbtﬁkﬂy%%+_/+-@ﬁtb BRI 5 4 2y —
MEET D LI TETH 7 AWHLIL T2 F 7 ARBOEBHREH S h TV
My Fy Uy =D v EF T ORI BHEET B &1 3mBERELL TV S X5 Th
B, HETOEGREEC Lhid, # 5 AW 1oL = 7 EEO 1 ~1.5% 0L
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WMTHOLORABEMERT0L A THBH, MHOBRMEIE]. 41,74 Th - i, B
WEHEDL.45 ¢ /o, MEREHED1.27 ¢/t & & BT OP ORBEE2.5~3.0 t /niic T
AGUETH B, HEORICS & 55, KO I AR TSR 2N S8 5
CEATE, YRBRBREELEET 5,

GOKE S, M BRI L )R b A, HACOMSREOREIC LT, R
BE30He Les0t/d il REMRI0%BBECTE S,

. EREOIE

LR BT A AR S W R X5 0 L, EINEEOHENE & L REET R SRR
ERE L BBEA EOMR B, A% HeEAY —CFET B,

BT 391 B A EVF B R R D TR B 5.

1) BHEROIA,
FzpARY 2~ 2BKELTH,
5w v BEIEAE 5 < T 5,
CAERAETB,
2 REREEAROWE
HEA N E <+ B, OFAYESES 760y JEI kORI ET5.)
Figure 5.5 100 F = » % O, HULES & BEIUEHE & OBIFART.
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Figure 5.5.11 Relation between Checker Size and Efficlency
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WTHOMARIIBG ThHDHA, 45% F THMTHIET. 8% 10%keal /t-Glass 0 JFE BAL
EABECE B, | | o
mm%mgmwvyr@ﬁm%%%M§@hw\w&m%ﬁkﬁmamékaf;%%
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Table 5.5.24 Quality Standard of Cullet In Japan

Classification Fo_reign Matter Standard 9%
Metal Iron 0.0005
Aluminium -~ 0.0005
Others (Copper. Lead., Drass, etc) 0.002
Stone ' Chromite and other mineral Ores None
Refractories None
Others (Concrete, Soil, Red Brick) 0.005
Ceramics Ceramics, China 0.002
Non Soda Lime Glass  Crystallized Glass 0.002
Others (Crystal Glass ., Optical Glass, 0.3

Borosilicate Glass, Milk Glass, etc.)

Plastics Plastics, Wooden Fragments, etc. 0.01
Plastic-coated Glass Bottle : 0.95

Standard of Japan Glass Bottle Association

2) Ay b ORERETE _ _ ,
BETHA Uy FORB0keE S AL LTI L, AsE% 5. Mo L
B o AR T A Fic, EE10mU FORBIIES X 51k vy b HEF, B
Kowtﬁ%aﬂﬁfﬁ%%@#&r&ﬁvf»¢#%gw%éqﬁyf»@%&t%ﬁ
HUKSDET, CORFEEDET. BRRECBTONS SRI500 » 7 AN ERT 5,
Y S ABGID LA B WA R, ORI X D Table 5.5.240 X 5 12404
TB, BN 2SI EES L TL B E XD, HRARTB—WS oM T s, 71T
&w@%@5%%7ms;1vAa@%u
AL NERORIOER %, 0.2 % THABFHTH h BRIEE R0 5,
h. SMOOEE | |
%I%@éﬁﬁﬁ(ﬁﬁk&&%)mxbk\éﬁ%ﬁm&%ﬁ%ﬁ%%&tfmtﬁ\%
MR, TVETRECHTHEESHE DITIN Thot, (Table5.5.26)
DRGSR L & Utchs, |
AR D ORI BB 5 b D OMIT, BREE I T 7T R B &0
DERTNETH O, GHOEESEE Dk 75 76 LTHR L. 2065 EOBL A L
THEGRE B HIE5 X508 T50ERES,

[ —5—5—33



	5. モデル工場におけるエネルギー使用状況調査
	5.3 紙パルプ工場の調査結果
	5.3.3 エネルギー使用上の問題点と対策
	(6) スチーム系統
	(7) 発受配電設備、電気設備
	(8) 効果の合計


	5.4 繊維工場の調査結果
	5.4.1 工場の概要
	5.4.2 エネルギー管理の状況
	5.4.3 エネルギー使用上の問題点と対策
	(1) 毛織物仕上工程乾燥機
	(2) 毛織物整理工程
	(3) 紡績、織物工程
	(4) スチーム供給
	(5) 用水
	(6) 暖房・換気
	(7) 排熱回収
	(8) 受配電設備、電気設備
	(9) 効果の合計


	5.5 ガラス工場の調査結果
	5.5.1 工場の概要
	5.5.2 エネルギー管理の状況
	5.5.3 エネルギー使用上の問題点と対策
	(1) ガラス溶解炉




