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Pay Back with subsidy =
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OMW 240000Nm*/h-360C 340000Nm’/h-350C 5000 ton/day
18SMW 2x240000Nm’/h-360°C | 2x340000Nm’/h-350C | 2x5000 ton/day

S g0 (20l 1y Sla W) (e (S SI (6550 51 (i sy ol & il (S sl
o2 "\"Jﬁ’ 6‘)‘ a el u‘jjl-‘s YA L Y- ‘ULQ_._M.. (_gL(b:L'l})lS 49 u)])_, uSLa)L, T )‘ 6)30]%'
@395 b 3,55 W axg b i, cnl b sodes 65,5 S oo el |y los slaails )5 s sudy SidS
e sy bl ST 15 lye Sl s (slasle; 53 s (5551 g alsS peite slye Sl]

Sloras brgs o aias ol 05 sa ool o] Wl anhas Lawgs ong 5IUT L ba,ligy 5L 5,90 o]
e 5 58l A Bre Oyl bl ead Jols a5 Gedle Jbu g ot Jiie byl a4 o Jla!
Sdze ooldiwl Lz 0,033 (3P 4y g a8l ialS S ST sl po oud Gl BBy sl 0sd o ,Bu
9530 ol Make Up <! u*"L b 5,k 5l s ol adg S jo ol olils g on Jiiie

g_é)-ua-c LG}LA Aigo 453“-3 vu-o-fb‘ 9 O ygp0 ‘QLQ_:_M_. )|)’L3 Oy L_é;flé) 5 )9_“5 s 6))" lpies ).‘-\3‘ o
'"'\;\SLSA u""ﬁ)u“"")‘m-*-’ul-oﬁwuw)g 1) 63}5‘

ol oald QLM: Q)‘)" u-‘il-’)l-’ P! )“ oolawl b g;i’)-‘-i'” 63)3‘ J.Jy s Sles ¥ Jiw B

Dog1far vyl

VY



{ z Slosmw Caxico )3 (65,51 B pan (§jmen 10,55 b

20 %

ISP Jfe— Kilm t=— Cobler]

14 % Cias

H.P.B. : High Pressure Boiler
LPM. : Low Pressure Boiler

T : Turbine

G : (Senerator

c : Zondenser

5P : Suspension Preheater
EP . Elkecirostatic  Precipitater

Preheater exhonse i

@ Turbine —@
(=] Caenerator
=0
=1 n. 2
@HF Gtk Clinker -L-umh.;r &x hans ]E} il
J 1
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D, .
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| |
==
= | (31
4 == 4 i Condenser
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Ts2 Pinch pOi{]t

Ts ==t 3

Approach point

Superheater  Evaporator  Economizer

Ol 8Lk e S Al LS o Lo kg 5l (pled

e el g g gilnlsl nlegisS] iy an Jold ol 28l Jae o5 Uil 1 gl o
38 sles S L ,l, pinch point .o ls & 9,5 approach point g pinch point b sl el b
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Environment temperature (*C) 15
Emvironment pressure (MPa) 0.10135
Turbine isentropic efficiency (%) g5
Minimum degree of dryness of turbine exhaust (%) 88

Pump isentropic efficiency (%) 70

Pinch point temperature difference (*C) 10.0
Approach point temperature difference (*C) 50
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[he performance of the ORC

Turbire work (KW

Purmp work [Kvs']

AL boiler exhaust temyperalure [“C]
5P bodler heat ingat [KW)

A hailer beat input [k

Heat inpast [ KWW}

Mt poveer oulpul [k

Thermal efficiency (%)

Exergy efficiency (%)

B048.06
ZRE6.04
75,06
18,573.B11
23362270
41,936,089
AG52.02
205
355

The performance of the dual-pressure steam cycle

Turbine waork (kW)

Pump 1 work (kW)

Pump 2 work (kW)

Pump 3 work (kW)

AQC boiler exhauvst temperature (°C)
AP boiler heat fnput (kW)
AQC boiler heat input (kW)
Heat input (kW)

Met power outpul (kW)
Thermal efficency (%)
Exerey elficiency (%)

100154
16.0
4658
30.3
9475

18,5738

21,3514

39,9253

59254
249
40.7

The performance of the Kalina cycle

Turbine work (kW]

Pump 1 waork (kW]

Pump  waork (kW]

ADC boller exhaust temperature] °C)
5P boiler heat input (kv

ACQC boiler heat mpast (KW

Heat input (KWW

Met power outpt (KAW)

Thermal efliciency (%)

Exergy elliciency (%)

10,737.4
9.6
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43.0

] o gl 5l aS Al

el i 505 g 99 5 LS S (65,551 5 (5,31 e -

9 ORC s (LIS IS o 5 4y (295 slol5 5l oo bl sbo)S lpe al38l jLas 51—

I 5 Lid 90 b Ll 5l ool b 3 dulgi aiaens

Y¥

DSl (oo cll BB slaslE ol slales b (5 0dss 50 Codgaze pae ORC it (> -

5ls 18 e U



4 Olows Satio 53 (5551 B ran S5ree 105155 oL
nergyenergy.y

&=l

1. Tahsin Enginand Vedat Ari .Energy auditing and 25ecovery for dry type cement rotary
kiln systems, A case study.2 July 2004
o0 Olojlw ' 25090 sla3lE abal g &l L ()b (B dete « ol S LS edE SL euldllgl Y

LLo)ylp! 6550 69

3. Chawia, J.M., 1995 Apparatus fir heat transfer from dust laden gases to fluids , US patent
application 60/0003.

4. Chawia, J.M., and G. Wiskot, 1992, Warmcubcrtraung-Berechnungen mit dem PC (Heat
Transmission calculations with PC), pp. 100-103, VDI-Verlag, Dusseldorf.

5. .M. Chawla, "Waste heat recovery from flue gases with substantial dust load.", Chemical
Engineering and Processing 38 (1999) 365-371

6. CEMENT INDUSTRY, Output of a Seminar on Energy Conservation in Cement Industry,
United Nations Industrial Development Organization (UNIDO)

7. G. Kabir, A.l. Abubakar, U.A. El-Nafaty, "Energy audit and conservation opportunities for
pyroprocessing unit of a typical dry process cement plant" , journal homepage:
www.elsevier.com/locate/energy

oo

. Rangan Banerjee , Uday Gaitonde, Shaleen Khurana, "Energy balance and cogeneration for a
cement plant ", Applied Thermal Engineering 22 (2002) 485494

Nel

. Jiangfeng Wang, Yiping Dai , Lin Gao, " Exergy analyses and parametric optimizations for
different cogeneration power plants in cement industry" , journal homepage:
www.elsevier.com/locate/apenergy

10. An American Society of Mechanical Engineers; "An American national Standard";
ASME PTC 4-2-1997; Performance Test Code on Gas Turbine Heat Recovery Steam
Generator ";

11. V. Ganapathy, ABCO Industries;" Heat Recovery Steam Generators: Underestand the Basics";
Chemical Engineering Process; August 1996

sBauYl sl 0,55 ;0 (65,50 Cdlsl g Bpan 2alS sl ole Kal; a5l gren (o, ol e NY
Sl i 5 ke 545 i
5 Ol sl 0)05 ¢ (295 slajls ()l Sl (B oLyl e 085 1 Bl LEd e Y

D18 lores 520 (5551 258

5 Oloww Cato )0 SIS (S8, 5 0,88 5l (2e5 3 Sl il esliial" (Lo Jlae (ugp N F
b 5 6550 cplomm ilid lse o800 MM T o Sslialy xSl s sbn o) aneS ks oSl

k—d-MA-i)‘

Yo



4 Olows Satio 53 (5551 B ran S5ree 105155 oL
nergyenergy.y

58 Dl oyl ages Ll 5 5 sladdyas VO

Sipl G ras gilwaig 65l e Gnled uadidie (s dgglo- IS STl ol - a0 548 Lo joes N F
YL lesl) sl 590 58Ul (6550 Gyl 1 (Se Sl sl jgigeg 2SN i3 o
17. Standard and cogged V-belts. Source: Dayco CPT, www.cptbelts.com

18. Michigan Manufacturing Technology Center, Manufacturing Efficiency Decision
Support, Case Study - Cog Belts, http://meds.mmtc.org/casestudy.

19. Premium-Efficiency Motors : natural resources 26ecove

\id



