
.. 

4
1

5
 



ABSTRACT: MECHANICAL VAPOR RECOMPRESSION 

Presentation Summary 

Chromatographic Separators are being installed all over the world. 
One disadvantage of the increased sugar extraction gained from the 
separators i s the dilution to the product and byproduct streams. 
This presents an increased evaporation load onto existing 
factories and equipment. 

This presBntation reviews the principles of Mechanical Vapor 
Recompression. Approximate installation paybacks are discussed as 
well as a material & energy balance on the existing Twin Falls 
Raffinate vapor recompression system. 
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FLOW.= 100,000 lbs/hr. 

STEAM IN 
FLOW.= 100,000 lbs/hr. 
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FLOW.= 20,000 lb 

CONDENSER 

COOLING 
WATER 

ENERGY DEMAND : 100,000 lbs/hr. x 1,000 BTU/lb = 100,000,000 BTO/hr. 
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SKNGJLJE lli:JFJFJEC1' EvAJPOJRA1'TION 

WrrH MIEcH. VAJPOR IRIEcOMIJPRIEssTION 

COMPRESSOR 
1,250 H.P. 
1.4 COMP. RATIO. 

a. = 14.7 
FLOW.= 100,000 lbs/hr. 

STEAM IN 
Psia. = 20.6 

FEED IN 
FLOW.= 120,000 

CONDENSATE OUT 

FEED OUT 
FLOW.= 20,000 1 

ENERGY DEMAND : 100,000 lbs/hr. x 31.4 BTU/lb. = 3,140,000 BTU/hr. 

ENERGY SAVINGS : 100,000,000 - 3,140,000 BTU/hr. x 100 = l97%j 
100,000,000 BTU/hr. 
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CoNVJENJrliONAIL MuiL rK = EJFFJEcr 
JEVAIPORA TTION 

TOTAL EVAPORATOR SURFACE AREA = 17,500 FT2 
OVERALL ..6.T = 760 F CONDENSER 

~ STEAM IN 
[\.) 

0 .= ~400F 
FLOW.= 21,700lbs/hr 

FEED IN 
TEMP. = 2000F 
FLOW. = 240 GPM. 
% RDS.::: 7.5 

ENERGY ANALYSIS 

FEED OUT 
TEMP. = 1640 F 
FLOW. = 32 GPM. 
% RDS.::: 45 

330 DAY ENERGY COST @ STEAM $2.5.0 /1,000lbs = $430,000 
r"AT'IT'l"AT r"AC't'l" _ 61 .41'"\~ f\f\f\ 
vAriiAL vU.:>I- •.L,'i-tt~.vvv 

COOLING 
WATER 
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I~ECIHIAI\~TICAIL VAIPOR JRJECOMIPRJESSTIO)N 

COMPRESSOR 
1,250 HP. 
1.4 COMP. RATIO. 

Psia = 14.7 
TEMP. = 222° F 
Ts = 212oF 

CONDENSER 

v STEAM IN ~ ·"''"""'"""'J ~~~~~G3~~LO~ ~~~PORATOR 
Psia ~ 20.6 J J Ts. = 2300F lllllillll~lliiiJj~ U = 300BTU/HR. FT2 OF 

MAKE-UP STEAM 
FLOW.= 763 lbs/hr. 

FEED IN 
TEMP. = 2000 F 
FLOW. = 240 GPM. 

TEMP.= 2800F I u .6.T = 11.9°F 

ENERGY ANALYSIS 

CONDENSATE OUT 
FLOW.= 103,453 lb 

FEED OUT 
TEMP. = 2220 F 
FLOW. = 32 GPM. 

330 DAY ENERGY COST = ELECTRICAL 2.5¢/kw hr.= $185,000 
MAKE-UP STEAM @ $2 50 /1.000 lbs = $15,000 

r<AT\TI'l'AT r<AC<I'l' _ 60 Of"'C: f"'f"'f"' 
$200,000 

L-.!-\r11.!-\L L-V.:>! - .G,OU\J,VUU 
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JRJEJrURt\I (DJI~ TINVESTMEI\f1r 
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IEQUXIPMEN'f CAIPRr AJL Cosr OIPJERATXNG Cosr 
(330 DAYS) 

MECHANICAL VAPOR 
RECOMPRESSION 

$ 2,805,000 $ 200,000 

QUINTUPLE EFFECT $ 1,492,000 $ 430,000 
EVAPORATOR 

DIFFERENCE $ 1,313,000 $ 230,000 

RETlTRN - $ 1,313,000 vears . .... 

,... 1'"'--1 

- J. ( 

$ 230,000/year. 
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IREnuRl\r (or~ IINvEsnMEI\Tr 

JEQUKJPMENT CAJPKTAL Cosr OJPJEJRATKt~G Cosr 
(330 DAYS) 

MECHANICAL VAPOR $ 2,805,000 $ 200,000 
RECOMPRESSION 

QUINTUPLE EFFECT 
EVAPORATOR WITH $ 2,026,000 $ 467,000 

BOILER & COOLING TOWER 

DIFFERENCE $ 779,000 $ 267,000 

RETURN - $ 779,000 = 2.9 years. 
"' 

$ 267,000/year. 



fWKN JF AJLJLS RAfFliN A fE 
MIECJHL VAPOR JRJECOMJPRESSliON SYSTEM 

I COMPRESSOR 
970 H.P. 

,J:!. 
N 
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l.B COMP. RATIO 
~I=·== 

Psia.. = 2.65 

STEAM IN 
Psia. = 5.16 
FLOW."'= 36,500 lbs/hr. 

DE SUPERHEATER 
FLOW.= 2,000 lbs 

FEED IN 
FLOW. = 269 GPM. 
% RDS.= 7.6 

u = 278 u = 249 u = 264 

TOTAL EVAP. SURFACE AREA = 89,314 FT2 

TOTAL EVAPORATION = 112,300 lbs/hr. 
OVERALL 6.T = 18.9° F 

FLOW.=6,300 lb 

CONDENSER 

COOLING 
WATER 

CONDENSATE OU 

U = 151 II U = 179 

FLOW.= 38 G 
% RDS.= 45.5 
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