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32— 160 Gl/4|G1/4|G1/4[G1/2|G1/2lG1/4 G3/8|Ga/8|cr/4|G1/2| G1 |G/
32—200 Gl/1|G1/4|c1/4|G1/2|G1 2G4 G3/8|Ga/8|G1/4|G1/2] G1 |G1/d
32—250 G1/2|G1/2lG1/4|61/2|G1 2|6/ G3/8lcasslci/lG1/2| 1 |Gz
40—160 Gl/4lG1/4]G1/4G1/2|G1s2[GL /e G3/8lG63/8|c1/4|G1/2| @1 |61
40—200 G1/4|G1/4|G1 /4|61 /2[GL 2[G1/e G3/8lca/slcr/alGL2] o1 o1/
40—250 G130 FRGL A 4G1 G 2G4 GH/B|GI/B|G1/4|G1 8| G1 G172
40—315 G1/2|1G1/2/G1/4|G1/2|G1/2{G1/4|G3/8{G3/3 Gi/4|Gai/e| G1 |G1/2
50—160 G1/4|G1/4|G1/4|G1/2|G1/2|G1/4 G3/8|G3/8|G1/4[G1/2| a1 [G1/4
50—200 G1,/4|G1/4|G1/4|G1/2|G1/2|G1/4 Ga,/B|G3/8]G1/4|G1,/2| G1 |G1/4
50—250 “lG1/2|G1/z|G1/4|G1/2|G1/2|G1 /4 G3/B[G3/8lG1/4|G1/2[ G1 |G1/2
[P S R G1/2c1/2[c1/4lG1/2lc1/2[c1/4|Ga /G338 Gl/4[G1/2| G1 |Gl/2
GE— 160 G123 GL ARG |G G 2 G1 Y G3/a(GRRIGL (G 8| GL G1s2
65—200 c1/2|c1/2|a1/alG1/2lG1/2|Gl/d G3/8[Gca/8|G1/4|G1/2] G1 |G1/2
£5—250 G1/2(G1/2|G1/4|G1/2]G1/2|G1/4 G3/8[G3/8[G1/4|G1/2| G1 |[G1/2
B5—315 Gl1/2(G1/2[c1/4|GL/2lG1 /2|1 e IGasa[ca/elG1/2lG1 /2| Gl |G1/2
BO—160 Gl/2lG1/2lc1/4|G1/2lG1/2)G1 /4 Gi/alcaselc1r/4|G1/2] 61 [Gi/z
BO—200 Gl/2lc1/2|c1/4|Gr/2|G1/2]G1 /4 casslcsselcl/alGl/z] 61 |Gl/2
B0—250 Gl/2lG1/2|a1/4|GL/2|Gl/21G1 /4 G3/8|63/8|G1/4|G1/2] Gl |G1/2
a0—315 G1/2]61/2(G1/4]G1/2|G1/2]G1/4]G3/8|Ga/8 G1/2|G1/2] Gl |G1/2
B0—400 G1/2/G1/2|G1/4|G1/2|G1/2|G1/4]G3/8|Ga/E G1/2|G1/2] G1 |G1/2
»  100—200 Gl1/2|G1/2|G1/4|G1/2|G1/2]G1 /4| Gi/8]Ga/8|G1,4|G1/2] G1 |G1/2
Ly 100—250 Gl1/2|G1/2|G1/4|G1/2|G1 /2G4 G3/8|c3/8|c1/2[G1/2] @1 |o1s2
100—315 G1/2[G1/2lc1/4[G1/2lG/2|G1/4|Ga/8|aa B Gi/2/G1/2] 61 |o1/2
100—400 G1/2|G1/2]61/4[61/2|G1/2]G1/4|G3/8|G5/% G1,/2G1/2] 61 |G1/2
125—250 G1/2|G1/2{G1/4[G1/2[G1/2[G1/4 G3/8/G3/8|G1,/2|G1/2| G |G1/2
125—315 a1/2|G1,/2|G1,/4|G1/2|G1/2[G1/4|G3/8|G3/8 01/2|G1/2| Gl |[a1/2
125—400 G1/2G1/2|G1/4|G1/2|G1/2|G1/4]Ga/a|Gass G1/2|G1/2| GI |G1/2
150—250  |G1/2|G1/2|G1/4]G1/2|G1/2[G1/4 G3/8/G3/8|G1/2(G1/2] Gl |G1/2
150—315 G1/2|G1/2|G1/4|G1/2|G1/2|G1/4|G1/2[G1/2 G1/2|G1/2| G1 [G1/2
150—400 G1/2[G1/2|G1/4|G1/2|G1/2|G1/4|GL/2|G1 /2 G1/2(G1/2| G1 |G1/2
150—500 c1/2la1/z[ai/4|c/2lo1/2|a1/4|ar 2lon /2 G1/2/G1/2] 61 |G1/2
200—250 GL/2|G1/2|G1/4|G1/2|G1/2|G1/4 G3/8|Gase|a1/2[Gi/2] G1 612
200—315 IG1/2|G1/2|G1/4|G1/2[G1/2[G1/4|G1/2lG1 /2 Gl/2lG1/2] G1 |G1/2
200—400 Gl/2[G1/2|c1/a|Gr/ziG1/2|c /|G 2[Gl /2 Gl/2lG1/2] G1 |Gl/2
200—500 Gl/2lc1/2|c1/4|G1/2lc1 /2|1 /|G 2[c1 /2 al/zlc1/2] G1 |Gl/z
250—315 G1/2lG1/2|al/aler/zlel 2l /|l |Gl 2 al/2lc1/2] 61 |Gli2
250—400 G1/2|G1/2|G1/4|G1/2]G1/2|G1/4|G1/2|G1/2 G1/2|G1/2| G1 |G1,/2
250—500 Gl/2|G1/2[c1/4|G1/2]G1 /2|G1 /4G /2|G1 /2 Gl,;2lG1/2| G1 |G1/2
300—400 G1/2|c1/2lc1/4|G1/2|G1 /2]l /4la/2|Gl /2 G1/z2lc1/2] G1 [G1/2
300—500 a1/z|a1/2lc1/4[a1/2]Gi/2]Gl/4]G172]al /2 a1/2lci/z] 61 [ o1
- | BORED Ta BSHEHOFES AL
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32- 160 50 | 800 | 41350] £1750] £980 | +490 | 490

az200 | 32 | 2850 [ £1420| T IBE00 L omn| 45i0 | 450 | 50 | £850 | +1420] +1820( £ 1020] £500 | £510

._
|
e
~3
L+
=3

s-250 | 32 | 900 | 1500 TI9001 4 oeof 50| 520 | 50 | £900 | +1500(£1900] £1040] £520 | £520
1

w160 | 40 | as0|+r400 FIE) + r000f 500 | +500| 65 | 850 |+ 1400(£1800) £ 1000f £500 | +500

020 | 40 | £900| 21520 PN £1020] 2510 | £510] 65 | 900 | +1520( 1920 +1020] £510 | £810

0-250 | 40 | £950 | £1500 fégﬂg +1040| +520 | £520 | 65 | £950 | £1600 £1950| +1040| +520 | +520

0-315 | 40 | 980 | £ 1650 T2 om0l 2540 | £540| 65 | +£980 | £ 1650 £2000] +1080| +540 | +540

— 3000

50160 | 50 | +900 |£1700| P21C01 41280 2600 | £610( B0 | £900 | 4 1700| £2100( +1280] +640 | £40
50-200 | 50 | 2950 1750 T2 4 1300| 4650 | £650| 80 | £950 |+ 1750| +2150|£1300 +650 | +650
50—250 | 50 |41000 41850 fgg:g +1320| +£660 | £660 | 80 |+1000]+1850]+2250| +1320) +660 | +660
s0-315 | 50 |£1100) +1950| 20+ 1ag0) +6e0 | £680 | 80 |£1100| £1950}uk 2400 +1360] +680 | +680
65-160 | 65 |+1200(£2150) PZ0 ¢ 1660| +830 | +830 ( 100 | £1200{ +2150] £2700] + 1660] £430 | +830
65200 | 65 |+1300( 2200|1280 1680 2000 | £840 | 100 |£1300]+2200| +2800| +1680] £840 | L840
65250 | 65 |1400]+2250( T304 5 700 50 | 50| 100 |+ 1400| +2250] +2000] £1700] £850 | +850
65-315 | 65 |1450]£2350( 3N+ 1720 £960 | 960 | 100 |+1450|+2350] £3000| £1720] £850 | £860
$0-160 | 80 |+1250) 2350 f‘}'ﬂ!ilm £910 | 4910 | 125 |4 1250| +2350] +3000] +1850| £910 | +910
80-200 | 80 [+1300) 2400 [T300 4 1ge0| o0 | 2920 | 125 |+1300]£2400| £3100| £ 1840) +920 | 20

BO—250 | 80 |+ 1400] £2600

| —{R00 +1900| £950 | £950 | 125 | £ 1400| £2600(£3200) £1900| £950 | £950

0-315 | 80 | 1450|2700 P20+ 1g20| +os0 | £960 | 125 | 1450| +2700| £3250) 1820 £960 | +960
801400 | 80 |+1500f 2750 IS0+ 1940] 2970 | 2970 [ 125 | 1500 +2750( £3300) +1940| £970 | £970




| R | B A O Z M
DN | T pa DN | N ali
WA [N] [Nm] [N] [Nm ]
mm | F, | F | E MMM [m| F|E|F |M[M[M

100-200 | 100 | 1500|2600\ *3W £ 9200\ £ 1000{ £ 1100| 125 | £1500| 2600|3400 | +2200{ £1100] 1100
100-250 | 100 | +1650] +2700 ffggg +2240(+ 1120 +1120) 125 | 41650 +2700| £+3500| +2240| 4 1120] + 1120
100-315 | 100 | 1700|2750 T3P +o260| £ 1130| £ 1130} 125 | £1700| +2750| +3600| +2260| 1130 £1130
100-400 | 100 | 7800|2850 T30 Lome0| £ 1140 £1140| 125 | 1800] +-2850) 3700|2280 + 1140 £ 1140

[ 125250 | 125 | 1800] +3500 | 2800\ = 1400{£1400] 150 |+ 1800|£3500] 44500 +2800| £ 1400 1400
125-315 | 125 |+2000] +3600] T*50) 4950| 41430| 4 1430| 150 |4:2000] 43600 +4650] +2850| + 1430 1430
125400 | 125 | +2100] £3650 F T 2880|1400\ £1440] 150 | £2100( £3650| +4700] 42880 1440 1440
150-250 | 150 |-£2300) +a100[ TIN! asso| £ 1650| 1650|200 [+2300] 4100\ T 43350 4 1650 1650
150-315 | 150 |+2500(+4300] T3I0H) 43450+ 1700| £ 1700] 200 | 2500 +4300| T30 43450 4 1700 1700
150-400 | 150 |+£2850) +4350( TIE0 +ason| +1750| +1750| 200 |+2580| +4350| 220 4 3500) 1 1750 21750
150-500 | 150 | +2600{+4400| T35 +a550 |+ 1300| £ 1800] 200 | +2600] +-4400| TP 4 3550/ + 1800 + 1800
200-250 | 200 |+2700| £4900| T80 4000 +2000| +2000] 200 | £2700| 44300 + ool & 4000 42000 +2000
200315 | 200 |+3200| +5400| TEO 1 4ss0) +2230] £2230| 250 | 3200 #5000| HEUD) 4 gaso 2230 4230
200-400 | 200 |+3300|+5500 fﬁ&“ﬁ"ﬂ:dﬁ?ﬁ 2250 +2260| 250 | +3300] 5500 )+ 4500 +2250] +2250
200-500 | 200 |£3400| 50| * I+ 4600 | +2300| £ 2300] 250 | +3400| 5600 fl?‘]ﬂ%[gidﬁuaﬁu om0
250-315 | 250 | 360| £8500| F1EH + 000 £2s50] 2450|300 |+3800] 500( T 2 4900) £ 2450| 42450
250-400 | 250 | +4000) 5700| FEIO 25200 L2600 +2600] 300 | 4000 <6700 ] 25200 tzﬁnugizsw
250500 | 260 |+4100| +6800| T2 + 5300| +2650| 42650 300 | 4100 +6000| I + 5300 20650 2650
300-400 | 300 |£4750| +7900| *FEC+ 400 | +3200| +3200] 350 | +a750| +7900| ) 1 5400) 3000 3200
00-500 | 300 [+as00| +e100[" |40 6700 | +3350| +3350| 350 | 4000 +8100 [ 1900 4 6700 43350/ + 3350
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OPERATION INSTRUCTION 010.00 Casing

030. 00 Stuffing box housing
by DE LR 030.01 Stuffing box housing
# 040. 00  Impeller

# 050. 00 Wear ring

% 051. 00 Wear ring

Before making description for the in-
stallation and operation of the CZ series pro-
duct, especially for its safe nature, it is de-

scribed bricfly as follows. 090. 00 Shaft

1.1 It has to ensure that the operation 090. 01  Shaft

working state point of the pump is coinciding 100. 00 Bearing frame

with the data demanded by the contract or 130. 00 Plate

the parameters marked on the nameplate of 140. 00  Deflector

the pump. 164. 00 Antifriction bearing
1.2 [If the pump is able to produce harmful 164. 01 Antifriction bearing
reflowing after stopping. it has to install 164. 02 Antifriction bearing
check installation. *» 306. 00 Shaft sleeve

1.3 It is not allowed to start the pump, on 323. 00 Collar

which coupling cover has not been installed. # 326. 00 Collar disc

1.4 After the pump has been assembled, 335. 00 Gland insert

it has to have the lock washer clamped flatly 336. 00 Gland flange

to check the impeller nuts to prevent from 340. 00 Bearing cover
ROOSENIEAL-~ 340.01 Bearing cover

1.3 The suction and discharge (see sec- 367. 00 Lantern ring

tional drawingsl-1 ), threaded holes and 3G1. 00 Foot

other open positions of the pump must 130. 00 O-ring

flanges, be sealed and blocked up during 130. 01 O-ring
transportation and storage. 131. 00 Sealing ring

.6 It is not allowed to use the eyebolts on
the pump and motor to lift pump single ma-
chine or the entire unit.

1.7 It is not allowed to discharge the
medium transported at will to aveid corrod-
ing the base of the pump and polluting envi-
ronment.

431. 01 Sealing ring
432. 00 Gasket

132. 01 Gasket

A40. 00 Packing ring
461. 00 Cap nut
511.00 Circlip

1.8 Before formal running, if there is no E:' 1.01 cf”'fl{

special condition, it is not allowed to disinte- 540. 00  Qil filling plug .
grate the pump voluntarily. (It does not in- 552. 00 Constant level oiler
clude dismantling of motor and coupler for D ApAT e

the purpose of installing pump base. )

= ¥ % ¥ N

A Impeller with back vanes,
2. Description of stuffing-box housing, uncooled

tiastallation and O on B Impeller with back vanes

ey . Stwffing-box housing, cooled
The €2 Series Standard Chemical Pro- C Impeller with balancing bores
cess Pumps are centrifugal pumps of hori- Rear casing wear ring , Impeller
zontal, single stage and single suction can-

tilever type. The product is tallied with the gl Sloma
u s i 1 - : 4
i i stuffing-box housing
D . . " = 1
IN24256/1SO2858 standard. [t is suitable caalon

for transportation of medium being clean or
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Fig 2—1

containing micro-grain, of neutral or hav-
ing corrosive nature and of low temperature
ot high temperature

For the . said pump, structure of * rear
pulling out” type is adopted. During mainte-
nance, it is able not to dismantle the pipeline
even the motor and the entire rotor parts
( impeller, shaft sealing unit and bearing
support parts etc. ) can be pulled out from
the rear part. (See Figure 2-1)

For the CZ series pump, enclosed im-
peller type is all adopted. The pressure act-
ing on the shaft sealing place Will be bal-
anced by the back wvane of the impeller or
the balance hole.

For the stuffing box (pump cover), it
is able to base on the particular condition of
operation to install stuffing sealing or me-
chanical sealing. Under normal operation
condition, the stuffing box body does not
carry with cooling cavity. under special
condition, the stuffing box body can be
manufactured to be of cooling or heating
siructure.

Thin il lubrication is adopted for bear-
ing.

It is able to base on the demand of the
user to prepare with APIGI0 Auxiliary
Pipeline System.

2.1 Installation of Unit

Pl J | As to the major dimension, con-
nection , position of fixed bolt, specification
of bolt and executing standard of flange,
please look up the " List of Outward Dimen-
sion of CZ Standardized Chemical Pump”.
2. 1.2 The station of the pump should be
situated at the place whete it has good light ,
should have conwvenient power supply and
should be convenient for operation, installa-
tion and maintenance.

2. 1.3 For the pump, the installation posi-
tion and installation type without displace-
ment and vibration should be selected, oth-
erwise the operation life of the pump would
be decreased.

2. 1.4 In order to protect the pump, before
installation of pipeline, it is not allowed 1o
dismantle the hole plugs on the pump flanges
and the threaded holes to avoid falling in of
sundries. During the pericd of installation.
the pump must be covered well.

2.1.5 After completion of work on the



Fig 2—2

. Pump flange 2. Shaft 3. Leveller
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Fig 2—3

pump foundation and relative works for
earth, the pump can be art the position to in-
stall only when the concrete has attained the
effective age period.

2. 1.6 Installation of Pump Base

Ll [ T | Have the foundation bolts
plugged into the bolt holes of the base and
screw on washers and nuts. Have the pump
unit placed on the foundation and use steel
spacers of different thickness to place be-
tween the bottom surface of the base and the
surface of the foundation after recondition
to have the pump regulated to level. Be-
tween the base and foundation, certain
clearance for grouting should be reserved.
Use leveller to check the installation of pump
unit according to the method shown in Fig-
ure 2-2. The maximum allowable deviation
is 0. lmm/m.

2. 1.6.2 Clear away the accumulated wa-
ter and sundries in the pre-reserved holes of
the foundation bolts and use concrete to
grout the pre-reserved holes of the founda-
tion bolts.

2.1.6.3 After the concrete has been so

lidified, screw tightly the foundation bolts
and nuis, Check the level again according to
the level (shown in the Figure 2-2). If on
the pump position there occurs change, it
must be rectified again.

2. 1. 6. 4 After rectification, use concrete
te grout the base and the entire space under
the base should be grouted fully with con-
crete, that is that it needs to pour up to con-
tact with the top plate, liguid collector and
the whole part of reinforced bars. As to the
welded base, it needs to grout up to the up

per surface of the channel steel base founda-
tion.
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Fig 2-2
(1) pump flange
(2) Shaft
(3) Leveller
2.1.7 Installation of Coupler (motor)
2.1.7.1 Before installation of coupler, il
has to base on the turning direction of the
pump {(to see from the end of motor, the
pump runs clockwise) to inspect the turning
direction of the motor.
2.1.7.2 As to the elastic coupler, it has
to carry out serious calibration on the axis
line. This work can be completed by placing
thin washers in addition on the bottom part
of the motor. Please take notice of that neg-
ligence during calibrating will cause destruc-
tion of coupler and damage of pump and
motor bearing and enable. the machine unit
to produce harmful vibration and noise.
2.1.7.3 On the several direction points of
the outer circumference of the coupler, it is
separately to use straight edge and feeler
gauge to carty out calibration on the radial
direction and axial direction of the two half
couplers (see Figure 2-3).
2.1.7.4 At the time when the revolving
speed of the pump is greater than 3600
r/min. and the pump has lengthening cou-
pler, it is necessary to Carry out more pre-
cise installation. wuse dial gauge to carry out
measutring on radial direction and axial di-
rection as shown in Figure 2—4.

On the radial direction, the maximum
allowable axial tolerance is 0. 05mm but it is
as far as possible=_0. 03mm. On the radial
direction, the maximum allowable radial
tolerance is 0. lmm but it is as far as possi-
ble=_0. 05mm.
2.1.7.5 When the operational tempera-
ture is rather high (130 C and above), if it
needs to carry out precise installation of item
2.1.7.4, it has to calibrate its installing

3. Running

3. | Starting
3. 1.1 Preparation for starting at the first
time

3. 1. 1.1 Inject lubricating oil into the oil

precision under the operational temperature.
2.2 Pipeline and pipeline joint used for
axle sealing auxiliary system

2. 2.1 Installation of pipeline

2.2.1.1 Although the pump is able to
bear certain external force and éxternal mo-
men, it should also carry out effective sup-
port to the pipeline to avoid the weight of the
pipeline and force produced by the heat
stress of the pipeline and torque from ex-
ceeding the maximum external load allowed
by the pump pipe mouth thus causing the
pump to produce deformation. (As to the
maximum allowable pipe mouth load, see
attached List | )

Fhaplatel pacl The centering of the sealing
washers between the pump flange and the
maiching pipe flange should be ensured to
avoid from sectional blocking of the pipelin-
e,
2.2.1.3 Adopting irregular pipeline and
elbow of rather small seturning radius
should be avoided, otherwise the resistance
will be increased. Especially for the suction
pipeline of the pump. rather great pipeline
resistance will cause the pressure at the en-
trance of the pump to decrease thus affecting
the suction capability of the pump and seri-
ously it will cause the pump to produce air
cotrosion and unable to work normally.

2. 2.2 Pipeline joint used for shaft sealing
auxiliary system

2. 2. 2.1 When at the time of placing or-
der , appointing auxiliary pipeline system ac-
cotding to APl standard or GB5G656-85
standard, it is able to carry out connection
according to the pipeline and pipe joints
prepred along with the pume.

2.2.2.2  When it is necessary to install
the auxiliary pipeline according to the opera-
tional experience of the user its own or the
actual condition at site, it is able to carry
out with reference to the attached List 2.

reservoir (the oil reservoir must be cleaned
completely ). of the bearing box body (or i
is called bearing support). As to the correct
methed of injecting oil and operation of per-



manent position oil cup and selection of u-
bricating oil ., sce the lubricating part of sec-
tion 4. 3.

3. 1. 1.2 Inspect the coaxial degree of the
coupler.

3. 1. 1.3 [Inspect the axle sealing.

3. 1. 1.4 Inspect the turning direction of
the maotor.

3.1. 1.5 Injection of Pump

3.1.1.5. 1 The pump is at the situation of

inverting injection

Open the valve of the suction pipeline
and discharge air at the place of the exit pipe
of the pump and the screw plug of the seal-
ing box body. When there is no air bubble,
close the air discharging plug.
3 |l. 1. 2.2 The pump is at the situation of
suction

There must be installed a bottomn valve
in the suctionpipeline. Open the valve at the
entrance pipeline and use transported medi-
um to fill the pump to discharge air or use
vacuum pump o draw and absorb.
3. 1.2 Starting and Running of Pump
3. 1. 2.1 Open the valve in the pipeline of
the auxiliary equipment.
3. 1. 2.2 Close the valve at the discharg-
ing pipeline, start the motor and then slowly
open the wvalve at the discharging pipeline
until the difference of pressure tallies with
the value stipulated in the List of Data.

Mote. (1) The difference of pressure is

4. Maintenance

1.1 Pump

4. 1. 1 During the period of running, in-
spect the stationary nature of running of the
pump unit, observe whether there is the phe-
nomenon of vibration or not and take notice
of the abnormal running noise. Under the
condition of not knowing the reason of pro-
ducing noise and trouble , it firstly has to
stop immediately . find out the reason and e-
liminate it.

4. 1. 2 Often inspect the connecting condi

tion of the coupler. In order to avoid dama-
ge ., if there occurs deformation , it should be

unables to be  lower too
much than the designed
point and it 15 unable to
have the phenomenon of
fluctuation of pressure.

(21 The difference of pressure is
equal to the pauge pressure
value of suction of the pump
minus the gauge pressure

value of discharge of the

L.
3. 2 Stopping

3.2.1 Close the valve of the discharging
pipeline.
3. 2.2 Close the motor and at the same

time take notice of , observe and examine
the condition of the rotor at the time of
slowly stopping.

3. 2. 3 If the pump works under the condi-
tion of suction and maoreover it is not
planned to start again within a short time af-
ter stopping. at this time. the wvalve In the
suction in pipeline must be closed.

3.2.4 Close the valve in the pipeline of
the auxiliary equipment (as to the cooling
water, it will be closed after the pump has
been cooled ).

3- 2.5 ‘When there is the phenomenon of
freezing or under the condition of stopping
use for a long period of time, the liquid in
the pump and in the auxiliary system must
be emptied.

eliminated immediately.

1. 1. 3 Inspect the auxiliary system during
the period of operation

4. 1. 3. 1  Cooling; Inspect the condition of
flowing and temperature.

1. 1. 3.2 Heating; Inspect the temperature
and pressure.

4. 1. 3. 3 Washing of Sealing. Inspect the
pressure, temperature and the condition of
flowing.

4. 1. 4  Under the condition of that there is
establishment of stand-by pump, in order to
cnsure that the'stand-by pump can be put in-

18
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to operation immediately , trial running must
be carried out periodically.

4. 1.5 If the performance of the pump is
descended not ofi account of the variation of
the pipeline, system nor the variation of re-
sistance of the pipeline, the decreasing of
performance of the pump is possibly caused
by wear of the internal parts of the pump,

Fig 4—]
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Fig 4—2

therefore the pump must be examined uand
repaired and the worn out parts must be re-
placed.

4.2 Shaft Sealing

4. 2. 1 Stuffing Sealing
4.2.1.1 Conventional Structure (Figure
1-1)

Use stuffing ring to fill the entire stuff-
ing cavity. The minimum overpressure at the
place of axle sealing is 0. 01-0. 02MPa. The
medium must have certain lubricating nature
and moreover it is absolutely clean.

4. 2. 1.2 Structure Carrying With Ring
{Figure 4-2)

The water sealing ring ., which is able to
provide sealing liquid, is arranged in the
middle position of the stuffing cavity. When
the overpressure at the place of shaft sealing
== 0. 02ZMPa and moreover the lubricating
nature of the liquid is inferiot, sealing liquid

must be led in. The minimum pressure of the
sealing liquid should be 0. IMPa greater
than the pressure at the place of shafr
sealing.
4. 2. 1.3 Filling of Stuffing
-As to the pump, which requires stuffing
sealing , at the time of leaving the factory, its
stuffing sealing has been filled well. [If the
pump after dispatching to site is unable to
start within 12 weeks, it 15 nécessary to re-
place with new stuffing before running.
Before filling stuffing, the shaft sleeve
and the stuffing cavity should be cleaned
and washed. The tolerance of the form and
position of the shaft sleeve surface and sur-
face roughness are needed to be inspected.
Demand ;
{13 The radial out-of-true running of the
external surface of the shaft sleeve must not
be greater than 0. 05mm.
{2) The coarseness of the external surface
of the shaft sleeve must not be lower than
0. &.

Table |
The designed amoiint The amount of lea-
of flow of the pump king of the shaft
m*/h sealing ml;/min
[ =50 15
==50-100 20
== 1 00-300 30
= 300- 1000 40 |
= 1000 G0

When filling stuffing, it has to push the
stuffing ring into the stuffing cavity one by
one. At the place of secam of each stuffing
ring. it should be staggered 90" and tightly
against. As to the structure having water
sealing ring, it has to take notice 1o have the
water sealing ring aimming correctly at the
cntrance of sealing liguid.

Before rilling pump, it has to evenly
press the stuffing tightly and it is not al-
lowed to press to incline to one side. It is able
to use checking and measuring instrument 1o
inspect the distance between the gland flange

and the stuffing cavity to enable them to en-
sure evenness and then screw the nuts tight-
L.



4. 2. 1.4 Monitoring

The stuffing sealing should have cer
tain amount of leaking to ensure good lubri-
cating and cooling effect and steadiness of
tunning. When the temperature of the leaked
liguid does not exceed 60 C , the amount of
leaking is from 1 litre /hour (about one drop
per second ) to 15 litres/hour (the liguid
Flow is about 2mm in diameter ), it is able to
be regarded as normal.

Under ordinary condition, it is able to
control the amount of leaking according to
the values in the Table 1.

When the pressure at the place of shaft
sealing is smaller than |MPa and the amount
of leaking exceeds the stipulation mentioned
above, it is able to evenly press tightly the
stuffing, but do not enable the gland of the
stuffing to incline nor to press too tightly, If
the leaking is rather great after again press-
ing stuffing tightly and moreover the tem-
perature of the leaked liquid exceeds the al-
lowable value, it has to replace with new
stuffing.

When the pressure at the place of shaft
sealing is greater than 1MPa, under the con-
dition of running of pump, again pressing
tightly the stuffing will cause the shaft seal-
ing to become ineffective. At this time, it has
to replace with new stuffing.

. Each time after filling with new stuff-
ing, it has to go through a period of wearing-
in and at the period. of wearing-in it has to
pay attention to inspect. After the period of
wearing-in, the amount of leaking of the
shaft sealing will be decreased.

4. 2. 2 Mechanical Sealing

4. 2. 2.1
Face

In order to ensure to have good sealing
performance and steady running between the
friction pairs of sealing (moving ring and
static ring ), there must be maintained a lig-
uid film. Therefore, the transported medium
must satisty the following conditions

(1) Good lubricating nature.

{2) The wvapoutized temperature is
greater than the operational temperature.

Mechanical Sealing of Single

{3) The medium near the friction pair
does not contain admixture and grain.

The maintenance of the single face me
chanical sealing chiefly includes monitory of
auxiliary system, amount of leaking and the
temperature of cavity body of the mechani-
cal sealing. Under ordinary condition, when
the amount of leaking of single face me-
chanical sealing does not exceed 10 mI/th, it
can be considered as normal. When the
amount of leaking is rather great (greater
than 50 ml/h), it can be concluded that the
sealing was damaged and it should be exam-
ined and repaired imme-d'ialf:ly, At the time
of examining and repairing, the sealing face
worn out must be ground and polished a-
gain. As to the sealing ring which is unable
to repair through grinding and polishing, it
should be replaced.

Al each time of dismantling and in-
stalling, the static sealing parts (such as 0
type ring etc. } must be replaced.

" PO Double End Face Mechanical
Sealing

In the empty cavity formed by two end
faces sealing, it has to lead the sealing liguid
in. The pressure of the sealing liquid is need-
ed to be 0.03-0.1 MPa higher than the
pressure at the axle sealing at the transported
medium end. .

The maintenance of double faces me-
chanical sealing chiefly includes filling of
sealing liguid , sealing and control of temper-
ature of the auxiliary system.

When the consumption of sealing liquid
is rather great or the amount of leaking of
shaft sealing is rather great, it can be con-
cluded that the sealing part was damaged and
it has to examine and repair immediately.
Dwring examination and repair, it has to
grind and polish the worn out scaling face a-
gain and as to the sealing ring which is un-
iable to repair through grinding, it should be
replaced. At each time of dismantling and
installing sealing, the static sealing parts
(such as 0 type ring etc. ), they must be re-
placed with new ones.

4.3 Lubricating

20
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Table?

Temperature 150 Dynamic Viscosity mm? /s , II:' l::-‘;

§ nitl

; 0y Viscosity : ] -
il Bearin Paoint

: 2 Crade 40C S

Reservoir Suppart : C
40~65 =50~75 VG466 | 45 25 145
B5~T5 =T75~—85 VGRS G5 a6 145

1. 3.1 Lubricating oil the oil discharged thorougly and after clean-

4.3. 1.1 In order to ensure the bearing to
have a rather long use life and to be able to
run without troubles, good lubricating is the
essential condition.

4. 3. 1.2 The lubricating oil must not con-
tain anv admixture. acid or resin etc.

4. 3.1.3 Heating of bearing at the process
of tunning and rising of environmental tem-
perature take an important action on the
variation of viscosity of the lubricating oil.
The variation of viscosity directly affects its
lubricating nature. In order 1o ensure thc
bearing to have a good lubricating condi-
tion . it is requested that the dynamic viscosi-
ty of the lubricating oil within the opera-
tional temperature limit of the bearing is not
lower than 12mm?/s. It is able to select the
lubricating oil according to the data provided
by the Table 2.

4.3.1.4 After the first time of using of
after examining and repairing of bearing,
under the condition of using again, after the
pump has run 10~15 hours, it should have

ing the oil reservoir, inject in with new lu-
bricating oil and then put it into normal run-
ning. During the normal operational period.
it is able to replace the lubricating oil period-
ically according to stipulation of the Table 3.

Tabled

Temperature
Period of

Replacing {(month )

Qil Reservoir rE-:ar:ing Support

. 40~65 | =>50~T75 12
~§5~75 | >75~80 | 6
4.3.1.5 Periodically inspect the rising of

temperature of the oil reservoir or the bear-
ing support.

1. 3. 2 Filling of lubricating oil

4.3.2.1 Firstly, it has to fill the lubricat-
ing oil through the oil filling hole on the
bearing support and the oil is filled up to that

b TR o —
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Fig4—3 1. Place of adding oil




the oil can be seen in the branch pipe of the
permenant position oil cup or filled up to the
indicating line on the oil showing window of
the oil reservoir.

4. 3. 2.2 According to indication of the
Figure 4—3.it is to add oil to the permanent
position oil cup and then to have the oil cup
to restore to the operational position (Figure
4—4). If the oil cup is on the operational
position, the amount of oil in the oil cup is
not enough 2/3 of the content of the oil

5. Examination and Repair

In ordet to avoid too long a period of
stopping for ekamining and repairing, it has
to purchase necessary spare articles and
spare parts in advance. When buying spare
parts from the manufacturer, it should pro-
vide the manufacturer with relative materi-
als of type number of the pump, type of
shaft sealing and the exact specification of
spate parts and parts needed etc. in order to
enable the manufactutretr to search.

5. 1 Dismantling

5.1. 1 Preparatory work

2 1. 1.1 Close the in and out valves of
the pump and pay attention to that it is not
allowed to open at will to avoid causing acci-
dent.

5. 1. 1.2 Cut off the power supply of the
motor to avoid from suddenly starting of the
motor.

5. 1. 1.3 Discharge the liguid and lubri-
cating oil in the pump thoroughly.

5. 1. 1.4 Dismantle the cover of the cou-
pler and disassemble the coupler or dismantle
the motor.

9. 1. 1.5 Dismantle all the instruments
and the auxiliary pipeline.

2. 1. 2 Dismantle unit

5 e | Dismantle the supporting foot
bolts of the bearing support.

2. 1. 2. 2 Dismantle the nuts of the stud
bolt of the pump body.

5.1.2. 3 Discharge the unit (carrying with
bearing support of the shaft, pump cover,
impeller etc. combined together). As to the

cup.,it is able to repeat the process mentioned
above up to that there is 2/3 of the oil con-
tent inside the oil cup.

4.3.2.3 After operation for a period of
time, the oil position in the oil reservoir of
the bearing support descends then repeat the
process of 4. 3. 2. 2 up to that it attains the
requirement.

Fig 4—3

{13 Place of adding ocil (2) 0il position

rather big pump, it is able to have the aid of
hoisting ring screws on the bearing support
to carry out dismantling of unit.

5. 1.3 Dismantling of Shaft Sealing

2. 1.3. 1 Fix the pump shaft, prize open
the lock washer and dismantle the nuts of
the impeller.

2. 1. 3.2 Dismantle the impeller.

2. 1. 3.3 Dismantle the location screws of
the pump cover and discharge the pump cov-
er.

5. 1. 3.4 Dismantle the mechanical sealing
gland or the tightening parts of the stuffing
gland flange.

2.1.3.5 As to the mechanical sealing, it
should have the shaft sleeve and the sealing
turning parts to draw out together.

o. 1.4  Dismantling of shaft

3. 1. 4. 1 Dismantle the shaft sleeve.

9. 1. 4. 2 Dismantle the coupler at the end
of pump.

2. 1.4.3  Dismantle the dust proof pan
(baffle disk).

2. 1.4.4  Dismantle the front and rear
bearing glands.

. 1.4.5 Use wooden hammer to knock

the shaft out from the driving end.
a. 2 Inspection of Parts

Inspect the wearing condition of the
parts and as to the damaged parts, it should
have them repaired again or replaced.
2. 2. 1 Impeller and Turning Clearance
5. 2. 1. 1 Inspect the condition of weating
and corroding of the impeller. As to those

A
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Tabled

Diameter at theplace of clearance of
wear ringe of the impeller and <75 | 75~140 |>=>140~200|>200~320| =>320~400
pump casing {pump cover} {mm}
Value of clearance Cast iron D. 3 0. 4 1 0. 6 0.7
of new parte (mm) | Siainjess steel | 0.5 0.6 0.7 0.8 0.9
vﬁll.'lt of fl-ﬂ'ﬂrﬂ.“f-f‘- Cast iron 'l- g 1: 2 1- 5 1.8 2. ﬂ
of used parte (MM} | grainjess steel | 1.5 1. 8 2.0 2.5 2.8

seripusly damaged , they should be replaced.
5.2.1.2 Inspect the clearance between
impeller and the pump body as well as the
wear resistance rings (also called mouth
rings). If the clearance exceeds the stipula-
tion of the Table 4, it is able to carry
out repairing or replacing with new parts ac-
cording to the value in the Table 4.
5. 2.2 Shaft Sealing Parts
5.2.2.1 Mechanical Sealing

On the wearing surfaces of the moving
sealing and static sealing , there must be none
of any scratch. If there is scratch, it is nec-
essary to grind and polish again or to have it
replaced.
5. 2. 2, 2 Stuffing Sealing
o 2-iBs 241 As to the surface of shaft
sleeve already worn out and having groove,
if after it has been repaired again through
processing and its diameter differs from the
original diameter not enough Imm, it is able
to use. Under the condition of that the pres-
sure of shaft sealing is greater than 1 MPa,it
has to replace with new shaft sleeve.
9. 2. 2. 2.2 Inspect the clearance between
the stuffing gland bush and the 'shaft sleeve
according to the Table 5.

Tableh
Pressure of Shaft Sealing |=.1 MPa| > IMPa
Standard Value I mm 0. Gmm
Clearance
mm
Maximum Value| 2mm 1. 2mm

5.2.3 Bearing
Wash the bearing and have it inspected
and if there is damage, it has to replace it.

5.3 Assembling again
5. 3.1 Preparatory work
2. 3. 1.1 Wash all the spare parts and

parts of the pump.
5.3.1.2 Prepare lubricating dosage (such
as lubricating oil and bivuleanized molybde-
num ete. )
9. 3. 2 Assembly of shaft and Bearing
5.3.2.1 Have the bearing heated up to
about 80'C (soaked in hot oil) and then fit it
on the shaft.
5. 3. 2.2 Have the pump shaft carrying
with bearings inserted into the bearing sup-
port from the end of coupler. -After having
the sealing face of the gland of bearing
painted with epoxy resin glue, have it in-
stalled on the bearing support.
5.3.2.3 Install dust proof pan.
5.3.2.4 Install pump coupler.
3. 3. 3  Assembly of Entire Machine

Have the spare paris and parts after be-
ing washed assembled to become entire ma-
chine according to inverting order of dis-
mantling.
Attacheoldiaram
A Double mechanical seal
B Single mechanical seal
C Pacted stuffingbox seal
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Attached table—|

32-160

COnNeCion

Ta

Ba

10

i3

Gl/4

G1/4|G1/4IG1/2

G1/21G1 /4]

!
G3/8/G3/BG1/4

Gl/2

Gl

Gl/4)

32-200

Gl/4

IG1/4

IG1/4|G1/2|G

172G 1/4

G3/81G3/BIG1/4

IG1/2

Gl

G1/4)

32-250

Gl/2

IG1/21G1/4|G1/2

Gl1/21G1/4

G3/8

G3/8/G1,/4]G1/2

Gl

|G1/2

40-160

G1/41G1/4|G1/4|G1/2[G1/2|G1/4

G3/8

G3/8/G1/41G1/2

Gl

IG1/4

40-200

G1/41G1/4

IG1/4

Gl/2lG1/2|G/4

IG3/8

G3/8/G1/4

Gl/2

Gl

IG1/4

40-250

Gl1/2/G1/2

Gl/4|G1/2

Gl/2|G1/4

|G3/8

G3/8|G1/4

Gl/2

G

Gl/2

40-315

G|/21G1/2

Gl/4G1 /2

Gl/2Gl/4

G3/8/G3/8

Gl/4

G2

Gl

Gl/2

al- 160

Gl/4[G1/4

Gl/4)G1/2

GI/2|G1/4d

G3/8

G3/8[G1/4

Gl/2

Gl

Gl/4

50-200

Gl1/4|G1/4

GI/4G1/2

GI/Z|G1/4

G3/8

G3/8/G1/4

Gl/2|

Gl

IG1/4

50-250

G1/2(G1/2

G1/4[G1/2

G1/2/G1/4

G3/8

G3/B|G1/4

Gl/2

Gl

IG1/2

50-315

1/2

IG1/2|G1/4]G

1/2G1/2

G1/4/G3/8

G3/8

IG1/41G1/2

Gl

Gl/2

B5- 160

[G1/2

lcr/2Gi/aG1/2

G1/2/G1/4

G3/8

G3/8IG1/4|G1/2

G

Gl/2

65-200

1G1/2

G1/2/G1/4)G1/2

G261 /4

G3/8

G3/8|G1/4/G1/2

G

Gl/2

65-250

IG1/2

G1/2/G1/4/G1/2

G1/21G1/4

G3/8

G3/8GI1/4|G1/2

Gl

Gl/2

65-315

[G1/2

G1,/2)G1/4|G1/2

Gl/21G1/4

Gi/8

GI/BIGI/2G1/2

G

Gl/2

80-160

Gl/2

G1/21G1/4]G1/2

G1/2|G1/4

G3/8

G3/8|G|/4]G1/2

Gl

G1/2

80-200

Gl/2

Gl/2G1/4GI/2

Gl/21G1/4

G3/8

G3/8IGI/4]G1/2

Gl

Gl/2

80-250

G1/2/G1/2

Gl/4iG1/2

Gl1/21G1/4

G3/8

G3/8/G1/4G1/2

Gl

G1/2|

80-315

G1/2G1/2|G1/4

Gl/2

Gl/2iG1/4

G3/BG3/8

IG1/2[G1/2

Gl

Gl/2

E0-400

IG1/2|G1/2IG1 /4G 1/2

Gl/2iG1/4]G3/8

Gi/8

[G1/2[G1/2

Gl

Gl/2

[ 100-200
100-250

Gl/2
Gl/2

G1/2/G1/4]G1/2

G1/2|G1/4

G378

G3/8|G1/4|G1/2

Gl

Gl/2

-4 =

o9l /215112

Gl

Gl/2

100-315

Gl/2

G1/2|G1/-
G1/2

2[G1/2/G1/4|G3/8

G3,/8

Gl/21G1/2

Gl

Gl/2

100-400

Gl/2

G1/21G1/4
G| /2GI/4|G1/2

G1/2/GI1/4)G3/8

G3/8

Gl1/2|G1,/2

G

Gl/2

125-250

Gl/2

GI/21G1/4]G1,/2

G1/21G1/74

G3/8

G3/8/G1/2|G1/2

Gl

Gl/2

125-315

1G1/2

G1/2G1/4/G1/2

Gl/2G1/4)G3/8

G3/8

IG1/2|G1/2

Gl

G1/2

125-400

IG1/2

G1/2/GI/4G1/2

G1/2|G1/4]G3/8

G3/8

Gl/20G1/2

Gl

Gl/2

150-250

IG1/2

IG1/2|G1/4

G1/21G1/2|1G1 /4

G3/8

G3/8|G1/21G1/2

Gl

Gl/2

150-315

1G1/2

1G1/2|G1/4

G1/2|G1/2

G1/41G1/2

Gl/2

G1/21G1/2

Gl

G1/2

150-400

IG1/2

IG1/2]G1/4

Gl/2|G1,/2

Gl/4

G1/21G1/2

G1/21G1/2

Gl

Gl/2

150-500

G1/2

1G1/2(G1,/4

G1/2]G1/2

Gl1/4|G1/2

Gl/2

Gl/2G1/2

Gl

Gl,/2

200-250

IG1/2

G1/2|1G1/4G1/2

G1/2/G1/4

Gi/8

G3/8(G1/2|G1/2

Gl

G1/2

200-315

IG1/2

Gl/2/G1/4G1/2

Gl/2/G1/4]G1/2

Gl/2

Gl/2[GI/2

Gl

Gi/2

200-400

G1/2

G1/2iG1/4|G1/2

Gl/21G1/4|G1/2

GL/2

Gl/21G1/2

Gl

Gl/2

200-500

IG1/2

Gl/2IG)/4|G1/2

G1/2IG1/4

G1/2G1/2

Gl/21G1/2|

Gl

Gl/2

250-315

Gl/2

G1/21G1/4|G1/2

Gl1/21G1/4

Gl/2/G1/2

IG1/2/G1/2

Gl

Gl/2

250-400

Gl/2

G1/21G1/4|G1 /2

Gl/21G1/4|G1/2|G1/2

|G1/2|G1/2

Gi

Gl/2

250-500

G1/2IG

1/2|G1/4]G1/2

Gl/2/G1/4|G1/2

Gl/2

G1/2/G1/2

Gl

Gl,/2

300-400

Gl/2

G1/2lG1/4G1/2

GI1/2G1/4|G1/2]

G1/2

IGI/2[G1/2

Gl

Gl/2

300-500

Gl/2

G1/2|G1/4]G1,/2

Gl/2|GI/4|G1/2

Gl1/2

IG1/2|G1/2

Gl

Gl

Mote ;

| Pressure guage connection
2 Internal flushing connection
3 Swffing box flushing conuection

4 Filler plug

5 Sight glass connection
& Constant level oiler connection
7 Flushing liquid inlet{steam outlet)

7a Flushing liquid outlet (steam inlet)
8 Flushing liquid inlet(steam outlet)
8aFlushing liquid outlet {steam inlet)
9 Mechanical seal pipe connection

10 Bearing braket drain
11 Baseplate drain

12 Casi

ng drain




Attached table-2

X
= Discharge branch Discharge branch
. O Farces L Moments ON Forces Moments
1 [N] [Nm] [N] [Nm]
E1] F}: Fz F}f Mx I:'n"l2 I"n"IE:rr I Fx Fz FJ-" Mx' Mz M:.f

32060 | 32 | £800 | $1350 FITS0N 4980 | 490 | 490 | 50 | +800 | £1350| £1750( 980 | £430 | +490
000 | 32 | 4850 |+iaz0| TIPE0N 4 ioe0| £510 | +500 | 50 | 4850 |1420] k1820|1020 | 510 | 510

2-250 | 32 | 000 #1500 I 1040 £520 520 | s | oo |41500{+1900] £1040| +520 | +520 |
0060 | 40 | 2350 |+ 1400 T1H0 1 g0| 500 | 4500 | 65 | as0 f+1400|+1800) +1000| £500 | 500
40200 | 40 | 2900 | 1520 10N+ 02| 510 | 4510 | 65 | +900 | £1520( 21920\ £1020] £510| 510
10250 | 40 | +£950( 21500 0|4 1000| £520 | £520 | 65 | 2950 | +1600| 21850| £1040) +520 [ 4520
0-315 | 40 | 2980 |+1650| P2+ voa0| +540 | £540 | 55 | £980 |+ 1650|L2000] +1080| £540 | £540
0160 | 50 | 900 [+1700| T21301+1200| £640 | £640 | B0 | £900 | £1700) +2100] +1280] £640 | 2640
50-200 | 50 | £950 | £1750| TE0| 5 1300 4656 | £650 | 80 | +£950 | 1750\ £2150| £1300] 650 | 4650
50-250 | 50 |+ 1000|+1850| T22E0 11300 660 | +660 | 80 | 1000|1850 +2050| £1320| £660 | £660
50-315 | 50 | 1100|1950 P20 1 1360| om0 | 4680 | B0 |£1100|+£1950| +2400| £1360| £580 | +680
§5—160 | 65 |&1200]+2150 fi;gg +1660] +830 | £830| 100 |+1200|£2150| +2700| + 1660| +830 | +830
65-200 | 55 [+1300|+2200 T2+ 160 £840 | 840 100 |£1300| £2200| £2800) £ 1680] £840 | 484
65-250 | 65 | 1400|£2o50| PO & 1700 s | +850 | 100 | +1400] 2260 +2900| - 1700] +850 | +850
65—315 | 65 |+1450] +2350 ffggg +1720| +860 | £860 | 100 |+ 1450] +2350| 43000 thﬁ +860 | +860
B0—160 | 80 | 41250 +2350 T 0| £1850| £910 | £810 | 125 |+ 1250] 2350 | +3000{ 2 1850| +810 | 2910
w0200 | 80 |+1300) 2400 | T3I000 4 myof woon | ba0| 125 |1900| £2400] £3100| £ 1840 920 | 3920
0-250 | 60 |+1400| 2500\ 34H1| 41900 +950 | £950 | 125 |+ 1400| L2600 +3200| +1900] 950 | +950
80315 | B0 [£1450|+2700| T2 £ 1020 L9060 | £060 | 125 | +1450) 270 +3250] £ 1920 2960 | £560
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Discharge branch Drischarge branch

ON Forces Moments O™ Forces Moments
i [N] [Nm] [N] [Nm]
i F F F %) ¥ | M mim F F F %! M M
X z ¥ X z ¥ X z ¥ X z ¥
43300

30—400 | 80 | 1500} +2750 —yagg| E1910) £970 | £970 | 125 1500} 22750 +3300| £ 1940] £970 | £970

100200 | 100 |+1500] £2500| +380H 2200\ £1100| £ 1100| 125 | £1500| £2600] 3400 +2200| £1100] £1100

100-250 | 100 | 21650|+2700| #3500 +2200) £1120] £ 1120 125 | £1650| £2n00f +3500| +2260] £1120[ £1120

100-315 | 100 [£1700f +2750( * 35 +2260) +1130] £1130] 125 | 1700 £:2750| £3600] £2260] £1130] £1130

100-400 | 100 |+1300]| £2350 ~5180 +2280| £ 11400 £ 1140] 125 | 41800] +2850| £3700) £2280| £ 1140} 1140

125250 | 125 |£100 +3500( ¥ SO0 4 700 + 1400| £ 1400] 150 | & 80| 3500 4500 £:2800] £ 1400 +1400

125315 | 125 | +2000} 43600 f;ﬁg +2860] +1430] +1430] 150 | +2000] +3600] 4 4650| +2860] £ 1430] 41430

125000 | 125 | +2100| +3650| 371 12880 +1040| +1040| 150 | £2000f 13650 +4700] 22880 + 1400 £1040
150250 | 150 |2300| +a100| £ I8 43350 + 1650| £1650| 200 |+2300] £a100| IV < 3350] 11650 +1650
150-015 | 150 | £2500f +4300] 21 4 3450) +1700] £ 1700| 200 | 22500 24300 F IR +3450] 4 1700 £1700
150-400 | 150 |+2550| 44350 ﬂm'tm £1750| £1750] 200 | 42550 4350|220 & 3500 +1750| £ 1750
tsu500 | 150 |+2600| +400| T30 49550\ 1a00| 4 1800 200 | 2600| £ av00] T3 43550 £ 1800 1800
200250 | 200 | +2700| +4900| *EI001 & 4000| £ 2000] +2000| 200 | 2700 4300| TSI + 4000 2000 +2000
200315 | 200 | +3200f +5400| FE0 + wasof +2230) +2220| 250 | 23200 +000] FEND + 450 +-2230f 12230
200-400 | 200 | £330 +5500| " (O & 4500 42050 £2250| 250 | 43300 35500\ 05 4500 +2050] 4 2250
200-500 | 200 |+ 3400/ £5600 j"l?[f'ﬂ][:] £ 4600| £2300| +2300] 250 | +£3400] +5600 _’rf,;];";]md:mnu +2300| £2300
250-315 | 250 | +:3800( +6500 j’fﬁ%ﬂm 2450/ £2450) 300 | +3800] +6500 fl?f;];]qiwnu 12450 £ 2450
250-400 | 250 |+4000| +6700| * PV 4 5200) +2600| £:2600) 300 {24000 +5700] FENE +5700] 25001 +2600)
260-500 | 250 | £4100| 6800} * B2 + 5300|:+ 2650| +2850| 300 |+4100| +esoo| HEZC + 5300 +2650] 42650
300-400 | 300 | +4756|£7900) * SO0 +6400] +:3200| £3200| 350 | 24750 erann| FIEEH 5 5400] +3200] 3200
300-500 | 300 | +4900f £8100[* 1" +700| 3a50| £3350( 350 | 4900 ﬂmuf[ﬂggaﬂm +3350| +3350
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