5 I\ 75 R B KA RS LA i

11+

B & W 4
i 3 2
AL 4 B HUBCCRES Azl
Lok 2 R HUCCRES BB

& b K 2
2009 7 6 H



Sludge dewatering belt machine system
design

by Zhang Ming

Supervisor: Professor Han Qingda

Northeastern University

June 2009



Bt G&30 £S5

PR TRES Bkl BEg 0504 @4

Ebigrt G&30 BH: il BRI BT

wit (B30 MEAA R

iy AT Ve KU I 2R (A0X2)
iy TG Ye KPR BRI B (= 4EHIED
WU B4y

AN SR SRR 12— 17

bt (30 LD

LA .

BB SCE UK 22 P 2

FHERZEVE GBI BHE B

R EUNE T

2000 % 3 H 5 H




A K FELF () ELES

S

7 5 Y A L — ol AR )35 Y8 I /K B 265 e 1 HAT 2R i oL 3415 1L,
REAE/D, MR, ALBEER, W RLELARAEIL A, DI R, K T
Wy AL AR IAMRIGTRHUKEE . AEMET ORI DU O 2 gk i A R,
HAT 2 N 5o B 3 2 i B M F AR A BB A U5t s 2B T 7K

sy g e R BB KSR I = AT IR 2, W Ie i, ZRecr
DA IRIREFEMPP YRR DL . I e I SR e vF 5, FLrpaly Qg e I Ak WL S # LT
GFIR BB B RER L B AR

A ATV H LI A5 BY T~ P9 AP SEAE ST HEF (1) — R B AR 18] _E X8ty sk
LB I K ) — Pl IR IENL . EHLth AL R G HERMRLE e R ST WYe HVRL R4
MVERGE KRG KERL. AMARG. IMERR. WAL .

A ATTIR M AH UK LA ZE 2R TS, V9 e SR BEAFIE N N, T80
NS WEINAI A% LU EPINE Bt NC ) SN 13 6 e S A K (B S D G BU R
HIERR . BEAEUET ST, YR A AL X, PSR IERT X )
BHCtige i, PR BrE AR AZGE . sl vE AR, SE R e R . eIk
P DX T3 M PR 95 T g AN 25 DAt b A7 B A AR B 2R IR BT D) 0 IR RCEA R
IR KB 5AE kb (R B K BEIE R, PR R & K R BRI IR g B
EuET A EHE R > B, SEAT VR R AR ARG B, JEURRIT, SCELYIRL
(1 73 ¥ o

AR SR S B A v HE IR — R i 2L, 45 I P SE B T — LR B LB S
FE PRy et

it

REE Al TGN, TR, MR

il



R K FELZIT (£L) Abstract

Abstract

Sludge dewatering belt machine is an ideal equipment used in dewatering the
sludge. With the advantage of simple structure, convenient operation, low cost of
energy, low noise, big treatment and continuous operation, it has been developing
very quickly. It is applied to the field of food, chemistry, papermaking and sludge
dewatering. Its advantages in the environmental protection have been realized, and so
it has a bright future. Its main principle is extrusion. dewatering by use of chemical
treatment and mechanical.

There are many factors to influence the dewatering effect, including property of
the sludge, effect of chemical treatment, selection and cleanness of the belt and the
structural design of the extrusion section, structural design of the pressing
area.Among them, the structural design influences the dehydration result in the
complete machine directly.

Sludge dewatering belt machine around that tube have to is it is it realize one
dehydrated to push press the straining machine to take to strain in a series of roller
that arrange in order with the aid of two. The host machine is by the transmission,
charge-in cloth sealing clay system, blow mud unload material system, develop
system, collect water system, pieces of urgent system, rectify a deviation system,
press roller department, is it bring with the framework making up to strain.

This thesis is combined and used doing the improvement of the mechanical
structure of some equipment actually according to some questions appearing in actual

production.

Keywords:, Sludge dewatering belt machine sludge dewatering, press roll
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Actuator

This procedure describes how the actuator can be completely disassembled and
assembled and assembled. When inspection or repairs are required, disassemble only
those parts necessary to accomplish the jib; then, start the assembly at the appropriate
step.

Key numbers refer to figures 5, 6, or 7, Figure 5 illustrates the size 30 through 60
actuators, figure 6 shows the size 70 actuator, and figure 7 depicts the size 87 actuator.
Disassembly

1. BYPASS THE CONTROL VALVE. Reduce the loading pressure to
atmospheric, and remove the tubing or piping from the connection in the top of the
yoke. For a top-loaded connection, also remove the piping or tubing from the
connection in the upper diaphragm casing.

2. Thread the spring adjustor out of the yoke until all spring compression is
relieved.

3. If necessary, remove the actuator from the valve body by separating the stem
connector and removing the yoke locknut or, for the size 87 actuator, the stud bolt
nuts. Separate the stem connector by loosening the stem locknuts and unscrewing the
two cap screws.

4. Unscrew the spring adjustor from the actuator stem. Also lift the spring seat
and spring out of the yoke.

5. Remove the following connected parts: the diaphragm, diaphragm plate,
spacer, cap screw, and actuator stem. Be careful when pulling the threads of the
actuator stem through the seal bushing to avoid damaging the O-rings.

7. Remove the cap screw to separate the parts of this assembly.

8. To remove the seal bushing, remove the snap ring, and lift out the bushing.

9. Remove cap screws, and take off the lower diaphragm casing and the gasket or
O-ring. The down travel stops can be removed, if necessary.

Assembly
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1. Coat the O-ring with Lubriplate MAG-1 or equivalent lubricant. Place a new
gasket or O-ring on the yoke. Position the lower diaphragm casing on the yoke align
the holes, and insert and tighten the cap screws. If down travel stops were removed,
insert and tighten them.

2. Coat the O-rings with lubriplate MAG-1 lubricant or equivalent, and place the
O-rings in the seal bushing.

3. Fill the seal bushing with Lubriplate MAG-1 or equivalent lubricant, slide the
bushing into the yoke, and install the snap ring.

4. Assemble the actuator stem, lower diaphragm plate, diaphragm, diaphragm
plate, and the travel stop cap screw and spacer. Place this assembly in the actuator.
Tack care when pushing the actuator stem through the seal bushing so that the threads
do not damage the O-rings.

5. Install the upper diaphragm casing, and secure with cap screws and nuts.
Tighten evenly, using a crisscross pattern to ensure a proper seal.

6. Install the actuator spring and spring seat. Apply lubriplate MAG-1 or
equivalent lubricant to the threads of the actuator stem and to the surface of the spring
adjustor that contacts the spring seat. Thread the spring adjustor on the actuator stem.

7. Mount the actuator on the valve in accordance with the procedures in the
“installation” section.

Top-Mounted Handwheel Assembly (Adjustable Down travel stop)

Top-Mounted handwheel assemblies (figure 8 and 9) are usually used as
adjustable down travel stops to limit full extension of the actuator stem .Turning the
handwheel counterclockwise pulls pulls the extension rod (key 150,figures 8and 9 )up,
retracting the actuator stem.

Instructions are given below for complete disassembly and assembly .Perform
the disassembly only as far as necessary to accomplish the required maintenance; then,

begin the assembly at the appropriate step.
Key numbers refer to both figures 8and 9,unless otherwise indicated.

Type 667.

Dissembly
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1. Turn the handwheel (key 58)clockwise so that the hanwheel assembly is not
causing any spring compression.

2 Bypass the control valve .reduce loading pressure to atmospheric ,and
remove the tubing or piping from the connection in top of the yoke (key 73,figures
5,6and 7)

3. Turn the spring adjustor (key 74) out of the yoke toward the stem connector
(key 31.figures 5.6and 7)to relieve all the compression in the spring (keyl8figures
5.6and 7)

4  for the handwheel assembly used on size 30through 60actuators ,unscrew the
cap screws (key 161),and make sure that the guide plate (key 157)can turn between
the handwheel body (keyl148)and the mounting plate (key158),Use a wrench on the
castle nut (keyl66)to unscrew the extension rod (key)150) .remove the rod ,the
handwheel body (key148)and the attached parts .

For a handwheel assembly used on a size 70or 87 actuator ,drive out the groove
pin (keyl67)and remove the castle nut (key166)the bearing retainer (key182)and the
thrust bearing (key180)

5. Unscrew the hex nuts and cap screw (key 14and13 figures 5.6and7 )from the
diaphragm casing ,lift of the diaphragm casing (key lfigures5.6and7)and for the size
30through 60actuators the mounting plate (keyl58)or for a size 70or87actuator ,the
handwheel body (key148)and attached parts .

6. If travel stops (keyl52)are used ,note and record their position relative to the
cap screws (keyl54)for use assembly ,Unscrew the travel stops and cap screws ,and
remonve either the mounting plate (keyl58,figures 8)or the handwheel body
(key148)figure9and attached parts .

7. Turn the handwheel (key 58)to remove the handwheel screw (key160) from
the handwheel body (keyl48)Remove the retaining ring (key60) if the handwheel
(key58)must be separated from the handwheel screw .

Assembly

1. Slide the handwheel(key58) onto the end of the handwheel screw (key160),

and snap the retaining ring (key60)into place.
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2. Coat the threads of the handwheel screw (key160)with Lubriplate MAG-1 or
equivalent lubricant .turn the screw into the handwheel body(key148).

3. For a handwheel assembly used on size 30through 60actuators ,fasten the
mounting plate (key158)to the diaphragm casing(keyl.figures 5.6and7 )with the cap
screws (key154) and, if used ,the travel stops (keyl52)Return the travel stops to the
original positions as recorded in step6of the predeeding Dissembly portion.

For a handwheel assembly used on a size 70or 87 actuator ,screw the extension
rod (keyl50) into the connector (key27)position the handwheel body (keyl48)on
the diaphragm casing (keyl figures 5.6and7)and align the holes ,Insert and tighten the
cap screws (keyl54).Return the travel stops to their original position as recorded in
step6 of the preceeding “ Disassembly” portion .

4. For a handwheel assembly used on side 30 through 60 actuators, position the
diaphragm casing, mounting plate, travel stops, if used, and cap screw on the
diaphragm. Insert and tighten the cap screws and hex nuts.

Slide the guide plate onto the extension rod, and screw the extension rod into the
connector. Slide the handwheel body over the extension rod, position the handwheel
body on the mounting plate, align the holes, and insert and tighten the cap screws.

For a handwheel assembly used on a side 70 or 87 actuator, slide the extension
rod into the handwheel screw, and position the diaphragm casing with the attached
parts on the diaphragm. Insert and tighten the cap screws and hex nuts.

5. For a handwheel assembly used on side 30 through 60 actuators, put the
washer and castle nut and on the extension rod. Drive in the groove pin.

For a handwheel assembly used on a side70 or 87actuator, put the thrust bearing
and bearing retainer on the extension rod, screw on the castle nut, and drive in the
groove pin.

6. Complete steps 6 through 8 in the“Assembly” portion of the “ Actuator”
maintenance section.

Side-Mounted Handwheel Assembly for Side 34 through 60 Actuators
A side-mounted handwheel assembly is usually used as a manual operator.

Turning the handwheel clockwise past the neutral position always opens the valve
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body. A lecer on a handwheel assembly opens the valve body by moving the valve
stem.

Instructions are given below for complete disassembly and assembly. Perform
the disassembly only as far as necessary to accomplish the required maintenance, and
then begin the assembly at the appropriate step.

Disassembly

1. If desired, the handwheel assembly can be removed from the actuator yoke.To
do this, remove the nuts from the U-bolts that hold the assembly to the yoke.

2. Remove retaining ring, and drive out level pilot pin.

3. There are tow screws that hold the right and left hand levers together. Remove
the screw from the top of the levers so that the levers will drop down out of the
assembly. Disassemble further, if necessary, by removing the other screw.

4. Remove screw and pointer mounting bolt located behind pointer.

5. Remove nut, lockwasher, and washer, and take off the handwheel. Be careful
not to lose the small ball and spring.

6. Using a suitable tool, unscrew the bearing retainer after loosening the locking
set screw.

7. Pull the screw assembly out of the handwheel body. The operating nut will
come out with the screw. Also remove the bushing.

8. If required, remove the bearings, one from the bearing retainer and the other

from the handwheel body.
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