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The Practical Aspects of Energy Conservation
in Mill Vacuum Systems
Yuan-Shing Perng* Tser-Ying Teng** Ching-Ho Chang*** 1-Chen Wang****
Summary
The design power of papermaking vacuum system ranged between 500 and 8000 hp, with power consumption
ranked second only to the transmission system. It is often a least understood unit operation in papermaking processes.
Adjusting vacuum system to achieve energy consumption minimization entails 1) survey of the vacuum system; 2)
periodical maintenance of vacuum pumps and accessories; 3) replace and calibrate process instruments and indicators;
4) utilizing daily logs to understand the states of vacuum systems, periodical review of the operational data; and 5)
utilizing walkabout management to discover problems effectively. Upon completion of the survey, a typical energy
saving protocol will act in 4 parts according to 1) systematic problem; 2) specific pump problem; 3) incorrect
operations and mismatched facilities; and 4) energy-saving principles for further illustration. We hope that the paper
can be a useful reference to domestic papermakers and allows an ever optimized operational condition for the vacuum
systems in the mills, so as to achieve maximum production while minimizing the cost of the vacuum systems.

Therefore international competitiveness can be enhanced.
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CL-6002@300 rpm CL-6001@300 rpm 10 30 SR AR EEER

t. HREEEERA

L7 R T LU A AR - BT
B TE M VTSR TE RE R B2 A - 00
{FSHEIBAEER: - 103 R TR - ARVC R K

VOL,13 No.2 #ZLEL T (2009)

(O TE Hihe I ARRERS A S (o L 22 2855 - FIIRIAE
HEHEEMBWA) > BRAMHIEZE 2 RERER T
EZ—

BN EZE RS EAEEEAL - 5527 TAPPI



B RRENERER

TIP 0404-55 “Performance evaluation techniques for
paper machine vacuum system” o E{Z% 24 FE4E A/ IMbE
FIFEEIGA > BREAAT

(DFEREZEFR KRB - PINE 2R /KR - 2
(EHEZEZE - BRSO EUR sdh E -

() HZE R FE/KER H 22 7R RE(E A A
K2R RS HR - O R R

Q) PAEREZERIZI AN ISR R R b 2
SI&f R/ ME -

(A ERRAFENEZZM (B FRECBL Y 485
i) - BANFEEERINEZE TR - Rl AR E
SRR AR VT DS 0G » A] DLAS 2 A4 TToR
J& » SRFEARARUEE A » B 57K o S 2 R
MERET L AR AEARICH AL I ZE R
BN R I IS [ - H A THECE
FMERLLEBRE ZHIK Gy - 1 H AT DAY
109025 [ B fef -

O U AURIREREEE - DR ELE SR
B R R

O)MERE N HZEREARR(SEER vs&
HZERRET)

(7) e S 1 Rl R i 7 AR AR K RO IR &2

(BTEHE AR AT » (S FH/KIZE A BEas i - DAk
FEZR I R R AR 8D -

(9) fiF FH 78 B 69 7 B 25 B B 7% 3% 5T (separator
removal pump design) °

(L0)fE N R ERVE 2 TSR -

(1) FFtaEE 2 R N ERRRR K/ SR & -
FRFH BV e aT 8 80%HF A R AR -

(12)#E 17 E PR 22 R K @i - EFERY
W R R -

(13 R MRSk e Bl e es - HFEE 228k
BGRB8k - EEZEZRRAAR AL XS -

FBIEYRIRE -
(14)iEHF Y E 22 R MERHUEIK - R B
& > {5140 : Nash Number series-no letter, H, K

and L ,Roots Conneville, Bingham % -

N\, iR

BRI E 28 2500 F & B B SR D4R 1
S 5 P LA RIRE R 755 SR B HIAG - EL28 SR R i
ERTE » BANGALRHTHN LS RE » N EHsE
1, « ZL28 S EA0R RS SR B G NIBUTE - )
AEETE K ~ ELZSRPAEIE B - S8 EZER -
FIEHEE 2SR 2 » MRS T BT B2 2%
HHELE > Est 30-5006(9EETEAER © DRIHATIT KL
R A R e B A L2 2
KRS MR IR ROBHAERESS - (5228 ST R
(ESREE » LUE B A (LR ELZE 2R A RN
k-

h. BEXR

1.Nash, 2004, Vacuum systems for the paper industry,
paper-S-1027A-1204, Gardner Denver

2.Sweet D.F., 2008, Vacuum systems and dewatering
issue, 2008 PaperCan Conference Proc., Atlanta,
TAPPI

3.Sweet D.F., 2006, Energy considerations for new and
existing paper machine vacuum systems, 2006
Papermaker’s Conference Proc., Atlanta, TAPPI

4.Sweet D.F., 1999, Troubleshooting guide helps mills
indentify vacuum system problems, Pulp and Paper
52-55

5.TAPPI TIP 0502-01 Paper machine vacuum selection
factors

6.TAPPI TIP 0420-12 Guidelines for measurement of

vacuum pump air flow

VOL,13 No.2 #E4EHfliT (2009)



will, BRE., TRE, BER ®EH

7.TAPPI TIP 0404-55 Performance evaluation
techniques for paper machine vacuum systems

8./ CHl - E4iH - BUER  SREH © R MR
X » (2008) “PHARIKERLIRE RS ST B E™ - HEAR
Rl 12(4):13-33

*YITEL  RERBIRT LA

*Yuan-Shing Perng, Professor, Dept. of Environmental
Engineering, Da-Yeh University.

*ERER o MBI 0 RERER T A

** Tser-Yin Deng, Post-graduate (for Ph.D.) , Dept. of
Environmental Engineering, Da-Yeh University.

PORIEE o ML PEEA 0 REREIRT A

***Ching-Huo Chang, Post-graduate (for Ph.D.)
Dept. of Environmental Engineering, Da-Yeh

University.
e EmE TBbTRREMES BT A S
FEEFARBAAA R

****Eugene |. Wang, Senior Scientist and Head of
Division of Wood Cellulose, Taiwan Forestry
Research Institute.

VOL,13 No.2 #ZLEL T (2009) 8



