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MECHANICAL SEALS AND PACKING

Standard packing on horizontal pumps and the standard mechanical seals on vertical pumps are suitable for most
applications. Special sealing arrangements may, however, be required due to higher pressure or temperature
requirements and the nature of the liquid to be pumped. Factory option seals are of high quality and supplied by leading
mechanical seal manufacturers. Various seal arrangements and types that better suit our specific needs are available.
Seal faces are carbon vs. ceramic on standard seals and carbon vs. tungsten carbide on high temperature seals.
Corrosion resistant alloy metal parts and Buna-N secondary sealing elements are provided. Various other metals are also
available. Gland plates are cast iron and can be supplied in alternative materials. Recommendations and limitations are
general. Specific selections can be offered only after rotating speeds, pressures, temperatures, type of equipment and
liquid nature are known. The following illustrations describe the basic seal and packing options available. For options not
shown refer to the factory. For quick reference for the type of seal best suited to your application, refer to the condensed
information that heads each option.

The following comments govern these recommendations:
1 PACKING Standard on Model 1820. Not available on 1810 & 1840.

PRESSURES (suction): Below atmospheric up to 250*psig (maximum pump limitation). Lantern rings are required on
suction lift applications.

TEMPERATURES: From minus 100°F up to 275°F* with high temperature packing, or 225°F with standard packing.
LIQUIDS: All liquids that are compatible with braided fiber packing. Other packings available for special applications.

2 SINGLE - UNBALANCED Standard on Models 1810 and 1840. Optional Model 1820.

PRESSURES (suction): Below atmospheric up to 100 psig.

TEMPERATURES: From minus 100°F up to 275°F with high temperature seals, or 225°F with standard seals.

LIQUIDS: All liquids that are compatible with the seal materials of construction and with a specific gravity higher than .6.

3 SINGLE — BALANCED Optional on all models.

PRESSURES (suction): Up to 250 psig (max. pump limit)

TEMPERATURES: Minus 100°F up to 275°F with high temperature seals, or 225°F with standard seals.

LIQUIDS: All liquids that are compatible with the seal materials of construction. Required on liquids with a specific gravity of

.6 or lower.
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PRESSURES — The pressures referred fo are those found at the pump suction. Most seal manufacturers recommend a flushing arrangement form the discharge to the stuffing box where
“below atmospheric pressure” is encountered. The 1800 Series stuffing boxes incorporate infernal bypass arrangements which permit flushing to the mechanical seals. External bypasses
are available to both seal faces. An external bypass is standard on vertical pumps to the upper seal face.

TEMPERATURES — The temperature limitation of a mechanical seal is frequently determined by the shaft sealing material. The various elastomer 0-ring materials have varying
temperature limits, depending upon the chemical and/or physical properties of the process fluid. Filled TEFLON', shaft seal rings are available.

LIQUIDS — Due to varying degrees of resistance of various sealing compounds in ditferent pumped Tiquids, the following mechanical seal sealing rings are available: BUNA-N, NEOPRENE,
VITON', TEFLON' and other synthetic elastomers.

'DUPONT registered trademark.

*NOTE’: Hardened stainless steel (450 minimum Brinell) shaft sleeves are available with this option and are required when the suction pressure is over 100 psig or when the temperature
exceeds 225°F.

05/13 © 2013 Pentair Ltd. Fairbanks Nijhuis™
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INTERCHANGEABILITY AND POWER SERIES

Fairbanks Nijhuis™ Models 1810, 1820 and 1840 were designed for maximum interchangeability. Each model is available
in 34 different sizes, offering a model and size precisely fitted to the installation requirements. The different pump sizes are
divided into 10 power series. Within each power series, all parts are completely interchangeable except for the impeller,
casing and case wearing rings for the right-hand or left-hand rotation. See the illustrations below for all details.

MODEL 1840 MODEL 1810, 1820 & 1840
MOTOR BRACKETS UPPER CASINGS
! - .
MODEL 1810 & 1840 PACKING

|OWER CASINGS MODEL 1810, 1820 & 1840

r SHAFT ASSEMBLIES (POWER SERIES)

MECHANICAL
COMPLETE ROTATING ASSEMBLY
CONSISTING OF A SHART,
SHAFT SLEEVES,
GASKETS,

KEYS, INBOARD
BEARING ASSEMBLY,
OUTBOARD BEARING ASSEMBLY

AND PACKING OR MECHANICAL SEAL ASSEMBLIES ARE
INTERCHANGEABLE FOR ALL PUMPS WITHIN EACH POWER SERIES.

MODEL 1810, 1820 & 1840
CASE WEAR RINGS

Py 3N

MODEL 1810, 1820 & 1840
IMPELLERS

MODEL 1820
LOWER CASINGS

I.

MODEL 1810 & 1840
DRIP RIM BASES

||-L' e

MODEL 1820 POWER SERIES
1 2 3 4 4A 5 5A 6B 7 7A

21823 | 21/7" 18238 | 4" 1823A - 5" 1824 | 6" 1822HH | 6" 1823 | 8" 1822 | 6" 1823HH | 10" 18228 | 8" 1826 | 10" 1824D
2" 1824 | 21/2" 1824 | 4" 1823C| 4" 1825B| 6" 1822 6" 1824A - 10" 18238 | 12" 18238
2" 1825 3" 18248 | 4" 1823D | 5" 1822A| 8" 18218 6" 1824 | 8" 1823A 10" 1823C | 12" 1824A

3" 1825 4" 1824 | 5" 1822C 6" 1824C| 8" 18238 10" 1824 | 14" 1824

4" 18228 5" 1823 6" 1825 | 8" 18248

MODEL 1810 POWER SERIES

1 2 3 4 4A 5 5A 6B 7 7A
21813 | 21/2" 18138 | 4" 1813A - 5" 1814 | 6" 1812HH | 6" 1813 | 8" 1812 | 6" 1813HH | 10" 18128 - 10" 1814D
21814 | 21/2 1814 | 4" 1813C | 4" 1815B| 6" 1812 6" 1814A - 10" 18138 | 12" 18138
2" 1815 3" 18148 | 4" 1813D | 5" 1812A| 8" 1811B 6" 18148 | 8" 1813A 10" 1813C | 12" 1814A

3" 1815 4" 1814 | 5" 1812C 6" 1814C| 8" 18138 10" 1814 | 14" 1814
4" 18128 5" 1813 6" 1815 | 8" 18148

MODEL 1840 POWER SERIES

1 2 3 4 4A 5 5A 6B 7 7A
2" 1843 | 2-1/2" 18438 | 4" 1843A| - 5" 1844 | 6" 1842HH | 6" 1843 | 8" 1842 | 6" 1843HH | 10" 18428 - 10" 1844D
21844 | 21/2" 1844 | 4" 1843C | 4" 1845B| 6" 1842 6" 1844A - 10" 18438 | 12" 18438
2" 1845 3" 18448 | 4" 1843D | 5" 1842A| 8" 18418 6" 18448 | 8" 1843A 10" 1843C | 12" 1844A

3" 1845 4" 1844 | 5" 1842( 6" 1844C | 8" 18438 10" 1844 | 14" 1844
4" 18428 5" 1843 6" 1845 | 8" 18448

Fairbanks Nijhuis™ © 2013 Pentair Ltd. 05/13
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Descrip. PUMP CONSTRUCTION MATERIALS OF CONSTRUCTION
Pc| (*Not Bronze Al All Stain.
No. Shown) Fitted Bronze Iron Steel
1] Plug Mall. Iron Bronze | Mall. Iron | Stain..SH.
2| *Plug A197 Wrought A197 | AISI 316
6 | *Capscrew Steel Steel Steel | Stain.Stl.
7 |*Capscrew SAE 2 SAE 2 SAE2 | AISI 316
8| Casing Cast Iron Bronze | Castlron | Stain.St.
Half A48 B62 A48 ACI CF8M
9 | *Gasket Buna-N Treated Cellulose
10| Gr. Fig. Steel Zerk
12| Plug Malleable Iron ASTM A197
18] *Nut Bronze Wrought Steel | Stain.Stl.
SAE2 | AISI 316
19| *Washer Cadmium Bronze | Codmium | Stain. Stl.
20| *Gland Plated Wrought | Plated | AISI 316
Clamp Steel Steel
21| *Gland Cast Iron Bronze | Cast Iron | Stain. Stl.
A8 B62 A48 ACI CF8M
22| *Swing Codmium Silicon | Cadmium | Stain. Stl.
Bolt Plated Bronze Plated | AISI 316
Steel Wrought Steel
23| *Packing Graphited Acrylic
241 Key Steel Wrought
25| *Capscrew Steel Bronze Steel | Stain. Stl.
SAE 2 Wrought SAE2 | AISI316
26| Bearing Cast Iron Bronze | Cast Iron | Stain. Si.
(ap A8 B62 A48 ACI CF8M
27| Pin Cadmium Stain. Cadmium | Stain. Stl.
Plated Steel Plated | AISI 316
Steel AlSI 416 Steel
28| Cose Bronze Cast Iron | Stain.Stl.
Ring ASTM B62 A8 | ACI CF8M
29| Protector Steel Wrought
31/ Capscrew Steel SAE 2
32| Cart. Cap Cast Iron ASTM A48
34| Gasket Buna-N Treated Cellulose
35/ Ret. Ring Spring Steel
36/ Cartridge Cost Iron ASTM A48
37/ Gr. Seal Buna-N and Seal
38| Bearing Steel Commercial
39| Slinger Neoprene
40| Slinger Neoprene
41| Capscrew Steel SAE 2
42| Car. Cap Cast Iron ASTM A48
431 Gr. Seal Buna-N and Steel 62| Gasket DuPont TFE Coated Steel
44 Guskei Bunu_N Treuted (e"ulose 63 Key Si(lin. Sﬂ Smin. Sﬂ. Si(lin. Sﬂ Smin. Sﬂ.
45| Cartridge Cast Iron ASTM A48 AISI 416 AISI316 | AISI416 | AISI 316
46! Gr. Seal Buna-N and Steel 64 Sleeve Bronze High Lead Tin Stain. Stl. AISI 316
47 Beuring S'eel cOmmerciul 65 Shuh PS. Sﬂ ASIS Stain. Sﬂ. Sﬂ. AlSI Stain. Sﬂ.
48] Slinger Neoprene 1-5 (1045 AISI 316 (1045 AISI 316
49] Gland Cast iron Bronze | CastIron | Stain. Stl. 6B-7|  Alloy Stl. (3) Alloy Stl. (3)
A8 B62 A48 | ACI CF8M 66| Pin Cad. Stain. Cad. Stain.
50| 0-Ring Buna-N 67| *Pin Plated Steel Plated Steel
52| *Lantern Bronze Cost Iron | Stain. Stl. | [ 681 *Pin Steel AISI416 | Steel | AISI3l6
Ring ASTM B62 A8 AC CF8M 69| Casing Cast Iron Bronze | Castlron | Stain. Sil.
53] Sedl Stain. St | Stain. St | Stain. SIl. | Stain. SHI. Half A8 B62 M8 | ACI CF8M
1)) 2) ) 2) 70| *Drive Screw Steel Bronze Plated
541 Collar Bronze Cast Iron | Stain. Sil. | |71 “Nameplate Stainless Steel AISI 303
ASTM B62 M8 | AISI3N6 | | 73] Capsrew Steel SAE 2
55| Setscrew Stainless Steel AISI 316 74 Bracket Cost Iron ASTM A48
56| *Bushing Bronze Cast Iron | Stain. St 75 (apscrew Steel SAE 2
ASTM B62 M8 | AISI316 | |76 Capscrew Steel SAE 2
57| Sleeve Bronze High Lead Tin Stain. Stl. AISI 316 77| Buse Cost Iron ASTM A48
2(8) Ig(:)sl(lgr Bronze Agﬁ:og;;:E Couted S"EZLI ron | Stain. Si All material specifications are in accordance with ASTM unless otherwise
61 *Im. Rin Bronze ASTM B62 A8 | ACH CE8M noted. (1) B3oPgg171(JC) (2) XPgg1C1 (JC) (3) AISI 416 chrome steel
p. Xing heat treated power series 6B-7.

'DUPONT registered trademark.
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DESIGN DETAILS

G OF INBOARD

BALL BEARING

G OF OUTBOARD
BALL BEARING

}

I I e
| |
¥
[ @ [
i J
SINGLE
PACKING WITH ] MECHANICAL
LANTERN RINGS SEAL
PUMP POWER ,| POWER POWER , | POWER POWER POWER POWER POWER POWER —, | POWER
PART DIMENSION SERIES 1 SERIES 2 SERIES 3 SERIES 4 SERIES 4A SERIES o SERIES SA SERIESGB SERIES 7 SERIES 7B
A Stuffing Box Bore Dia. 2116 | 27/16 | 2-13/16 | 3-1/16 31/16 37/16 37/16 3-11/16 | 3-15/16 4
B Stuffing Box Depth 23/8 | 31/8 3 31/2 31/2 3-3/4 3-3/4 3-3/4 37/8 4-3/8
( Outside Dia., Sleeve for Packing 1118 | 1172 1-3/4 2 2 2-3/8 2-3/8 21/2 27/8 3
— No. of Packing Rings without 10 12 10 12 12 12 12 12 14 12
Lantern Ring
- | £ —Total Number of Packing Rings 8 10 8 10 10 10 10 10 12 10
2 S| with Lantern Ring
% [ —No. of Rings in Front of Lantern Ring| 1 2 2 2 2 2 2 2 3 2
S — Packing Size 7/165q.| 7/16Sq. | 1/2Sq¢. | 1/2%. 1/2 Sq. 1/28q. | 1/25q. | 9/16x1/2 | 1/28¢. | 1/25.
- D Width of Lantern Ring 1/2 5/8 5/8 5/8 5/8 3/4 3/4 3/4 3/4 3/4
E Distance from Box fo Nearest 1-1/4 | 15/8 | 111716 | 1-11/16 | 1-11/16 2 2 2:3/8 21/2 2-5/8
Obstruction
—|_F Dia. of Mechanical Seal Seat 1-:3/4 | 21/8 | 21/2 2.3/4 2:3/4 31/4 31/4 3-3/8 33/4 | 31/8
& | G Length of Mechanical Seal 1-1/2 | 1916 | 1-1/8 2 2 2.3/8 2.3/8 23/8 21/8 31/2
= H Outside Dia., Sleeve for Mech. Seal | 1-1/8 1-1/2 1-3/4 2 2 2-3/8 2-3/8 2-1/2 21/8 3
J Dia. at Impeller (Max. Shaft Dia.) 1-1/8 1-3/8 1-5/8 1-7/8 1-7/8 21/8 21/8 2-3/8 2-3/4 2-3/4
&= | KDiameter of Shaft Sleeve 1/8 1-1/4 1-1/2 1-3/4 1-3/4 2 2 21/4 2-5/8 2-5/8
= | L Diameter at Coupling End 3/4 1-1/8 1-3/8 1-1/2 1-1/2 1-3/4 1-3/4 2-1/8 21/2 2-1/8
— Max. Deflection at Sealing Face .002 .002 .002 .002 .002 .002 .002 .002 .002 .002
— Ball Bearing No. (Inboard Radial) 204 206 207 208! 208 309 309 211 13 211
&3 | — Ball Bearing No. (Outboard Thrust) | 5303 5305 5306 5307 5307 5309 5309 5211 5213 5201
= = | MBearing Centers 14-3/4| 18-3/8 | 19-3/8 | 21-1/4 25-3/8 % 28-1/2 | 28-3/8 | 33-1/8 33
& | — Minimum Life of Bearing under 6 YEARS | 6 YEARS | 6 YEARS | 6 YEARS 6 YEARS 6 YEARS 6 YEARS 6 YEARS | 6 YEARS | 6 YEARS

Worst Conditions of Load (*)

* Average life of bearings is 5 times minimum life
5208 is provided as standard on 5" 18138, 5" 1823B, 5" 1843B when operating at 3500 RPM

Fairbanks Nijhuis™
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MAXIMUM CASE WORKING PRESSURE is the sum of the differential pressure and the suction pressure. Table 2
indicates the maximum case working pressure for the 1800 Series Split Case Pumps in various materials at the various
operating temperatures. These maximum allowable pressures are based on wall thickness for the particular series of
pumps, ratings of American Standard Flange Specifications, see Table 1, and take into account the material at various
allowable temperatures. Table 1 offers the available casing material and flange ratings for the 1800 Series Split
Case Pumps.

EXTERNAL INERTIA OR FLYWHEEL EFFECT is the kinetic energy stored in the rotating assembly that must be
overcome when the pump impeller is caused to rotate within the casing. This energy frequently must be calculated to
determine the torque required to start, accelerate or decelerate the pump. If the acceleration is rapid, the torque may
be several times greater than the torque required to run the pump at normal or constant speed. WR?values in Ibs-ft?
are provided for these calculations. See tables 3 through 8.

WR values given in table are for bronze impeller..|bff

Table 1 Table 2

Pressure — Temperature Ratings
Minimum Requirement "
Pump for standard suction Pipe | Code 35 0 G o
Casing and discharge flanges | Size 5& e :
Material | ASA. 1 g citcation B
Spec. I 2
: T2 A h
Costlron | B16.1 | V23 P FotFoce | 40| g
ASTM A48 . 1112 | C H
250 psi Flat Face 14.24 i .
Bronze | B16.24 [ 150 psi Flat Face | Al | D
ASTM B62 300 psi FIGI Fu(e ( “—100 -50 0 50 100 150 200 250 300 350
Stainless . E Working Temperatura (°F)
Steel B16.5 150 psi Flat Face Al
ASTM 296 300 psi Flat Face C R vl )
Grade CF8M EXAMPLE 1: Find WR? value for a 15" diameter
Tuble 3 8" 1823B bronze fitted pump handling cold water.

Maximum Hydrostatic Pressure 1-1/2 times maximum case From chart find the “WET” value for

working pressure at 100°F SPECIFIC GRAVITY OF a 15" diometer impeller .................... 10.38 Ibs-ft?
C(OMMON METALS . ;
METALS G Add power series 5 rotating element
EXAMPLE: A model 1800 pump with a bronze casing has been = less impeller. 015 bsh?
Bronze 8.86 Total 10.53 Ibs-ft?

selected for operating at a case working pressure of 240 psig at
150°F. Enter Table 2 at 150°F and read upward to 240 psig. It is
determined that the selection is within the recommended maximum
case working pressure area for 300 psi flanges and is therefore
acceptable. Note that the example exceeds the maximum case
working pressure unit if the material selected would have been
125 psi flanged cast iron or 150 psi flanged bronze.

05/13 © 2013 Pentair Ltd.

Cast Iron 7.20 EXAMPLE 2: Find WRZ value for a 15" diameter
8" 18238 all iron pump handling 0.67 specific gravity gasoline.
Sfﬂ_r blon S;:ell ;gg From chart find the “DRY” value and correct for
ainless Jiee .

difference in materials.
Table 4

m x9.29 IbsF1........7 54 Ihs-2

Tuke difference (“WET"—"DRY") values and correct

WREVALUEOF ROTATHG | 1 (YR amch s e
ELEMENT LESS IMPELLER Add power series 5 rotating element
POWER SERIES|  WR? less impeller. 0.15 Ihs-f?
1 0.006 Total 10.53 Ibs-ft?
2 0.020
3 0.038
4 0.075
4A 0.087
5 0.154
5A 0.181
6B 0.294
7 0.536
TA 0.413 Fairbanks Nijhuis™
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Table 5

Pump Sizes

7' 1813 11814 | 21/T 18138 31 1814B | 418128
7' 1803 21824 | 21/7 18238 | 3'1824p | 4" 18228
7' 1843 71844 | 2-1/7 18438 | 3'1844p | 4" 18428

DIA. | Dry | Wet | Dry | Wet | Dry | Wet | Dry | Wet | Dry | Wet
0| - - -] -] =] - 117130 -] -
95" | - | - [ 072|088 | 084 | 095] 098 110090 |1.03
9.0" 1 0.56 | 0.63 | 0.60 | 0.70 | 0.70 | 0.85 | 0.80 | 0.90 | 0.80 | 0.90
8.5" [ 0.37 | 043 | 046 | 054 | 0.62 | 073 | 070 | 075 | 0.68 | 0.75
8.0" [ 0.28 | 032 | 040 | 047 | 0.56 | 0.65 | 0.56 | 0.60 | 0.56 | 0.63
75" 1023 | 026 | 036 | 0.41 | 0.47 | 056 | 046 | 0.50 | 0.48 | 0.54
70" 1019 10221029 | 033 | 042 | 049 | 036 | 0.40 | 043 | 0.6
6.5 | 0.18 | 0.19 ] 027 | 031 | 0.39 | 044|032 | 0.36 | 0.38 | 041

60" [ 006 | 008 - | - 035041028 031033036
IMPWL|  10# 12¢ 14 18# 15#
Table 6

Pump Sizes

PGS | 21/7 1814] 418130 | 4 1G13C | 4118130 | 5 IGI2A | SUIBIIC | 61812 | 6" IBI6H | & I8TIB | 61812 | 10" 16128
TIBDS [ 21/21804) 41603 | 4TBI3C | 4" 803D | 5 TG1OA | 51812 | 6"1822 | 6" 120K | 8" 18218 | 8" 1822 | 10161
DIBA5 [1/0 1044) 4" 1043 | 4 TB43C | 4" 10430 | 5 TGADA | 5 104DC | 61042 | 6" IB4IHH | 8" 18418 | 8" 1842 | 10" 10408

DI | Dry | Wet | Dry | Wet | Dry | Wet | Dry | Wet | Dry | Wet | Dry | Wet | Dry | Wet | Dry | Wet | Dry | Wet | Dry | Wet | Dry | Wet | Dry | Wet
USROS, == === =1 =]=1-1=1=1=1=1-[290 3440460580 |6]5
IS BT TS| - | = === === === 1=1~-=1-[05%]300/360400331]010
T0" 105 { 120 100 [ 125 190|200 | 163 | 180 - | — 204 | 247|300 [ 360 | 204 |247 {336 276 | 215 | 245|340 | 380 | 300 | .60

105" | 0.93 | 1.04) 098 | 110 1.60 | 175 | 145 1.55 | 1.28 | 1.03 ) 1.80 | 210|290 | 320 | 180|210 | 303| 249|135 | 2.20) 310 330 {430 | 5.50
100" | 081|090 083|090 1.35 | 152 1.22 | 1.35 | 118 | 1.14] 1.60 | 1.85 | 2.65 {310 | 160 | 185 | 274| 25| 173 | 195 183 | 310 | 480 | 5.40
0.5 075 083 0.68 | 0.75) 1.0 133 | 108 119 {1.00 | 1.05| 145 105|250 | 230 [ 145 | 1.63| 248 | 204|150 | 1.66 (270290 | - | -
90 10701 0.8) 060 Q.67 | 1.05 | 112 1.00 | 1107 1.09 | 097]1.30| 145 | 240|280 | 130 | 145 | 25| 186|140 1.50) 260 (2101 - | -

5 [ = | = | = | - [0gs | 10s ] 088099 095 | 089 120] 135235 | 260 120|135 | 206 17| 130 140 250 [ 240 - | -
80 | - | - | - | - 083095075 08 |nge | 083|106 115|200 | 240 [ 106|115 | 190|140 11| 10] < | - | - |-
19 | = === =] - Jors oo o8] 075|098 10s | 190 |20 [ oga | nos | 13e st e g) < | - | - | -
W - === lslaoslow| - | === === == -] -[-]-1-

MW 15 li; L i i it i lj; i i L i

Fairbanks Nijhuis™ © 2013 Pentair Ltd. 05/13
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Table 7

Pump Sizes
31815 41814 51813 0" 1813HH 6" 1813 8" 18134 8" 18138 10" 18138 10" 1813C 17" 18138
31805 4" 1824 51823 0" 1823HH 6" 1823 8" 16234 8" 18238 10" 18238 10" 1823C 12" 18238
3" 1843 4" 1844 5" 1843 0" 1843HH 6" 1843 8" 18434 8" 18438 10" 18438 10" 1843C 12" 18438
DIA. | Dry | Wet | Dry | Wet | Dry | Wet | Dry | Wet | Dry | Wet | Dry | Wet | Dry | Wet | Dry | Wet | Dry | Wet | Dry | Wet
15 | - | - [ 451 [ 518 | 618 | 676 | - - | 739 ] 851 [ 7.39 | 851 ) 929 | 104 1920 [ 100 | 45 175 | 43 | 177
145" | - | - | 380 [ 450 [ 540 | 600 | - - | 675 | 750 | 675 [ 750 | 7.75 [ 880 | 850 | 9.25 | 135 | 162 | 140 | 165
140" | 362 | 436 | 350 | 390 | 460 | 520 | 7.50 | 6.63 | 6.00 | 6.75 | 6.00 | 675 | 675 | 775 | 8.00 | 9.00 | 122 | 144 [ 130 | 150
135" [ 370 | 3.60 | 300 | 340 [ 420 | 450 | 6.97 | 6.6 | 540 | 6.00 | 540 | 6.00 | 610 | 7.00 | 7.50 | 850 | 113 | 122 | 125 | 145
130" [ 270 | 370 | 255 | 2.95 | 360 | 390 | 6.46 | 5.69 | 5.00 | 5.50 | 5.00 | 550 | 570 | 625 | 675 | 7.60 | 105 | 114 | 11§ | 139
125" | 225 | 265 | 220 | 2.60 | 320 | 350 | 597 | 527 | 450 | 5.00 | 450 | 500 | 510 | 580 | 6.50 | 7.25 | 100 | 1.0 | 11.0 | 130
120" [ 198 | 230 | 1.95 | 225 | 305 | 320 | 548 | 483 | 410 | 440 [ 410 | 440 | 480 | 530 | 625 [ 700 | - | - [105 | 125
115" [ 160 [ 190 | 170 [ 2.00 [ 270 | 298 | 5.06 | 445 | 370 | 400 [ 370 | 400 | 450 | 500 | - - - | - - -
100" [ 140 | 165 ] 1.50 | 175 [ 250 | 270 | 4.62 | 406 | 3.30 | 355 [ 330 | 355 | 410 | 440 | - - - | - - -

105" ] 125 ) 150 | - | - | 230 | 245 | 423 | 370 | 300 | 320 [300 | 320 | 370 40| - | - | - | - | - | -
100" ] 100 ) 135 | - | - | 205 | 225 | 387 | 338 | 285 | 310 [ 285 | 310 | 350 [ 380 | - | - | - | - | - | -
Ml -l -1 -1-1-1-[3[m|-|-1-1-1-1-1-1l-"1-"1l-1-1-
Wl -1 -1 -1-1-1-/30{2|-1-1-1-1-1-1-1-1-1-1-1-+-
IMP.WT. 8¢ 30 45# (i 56# 56# 5% 10# 854 §7#
Table 8
Pump Sizes
418138 Y1814 | 61814 B&C| 6181 § 1814 10°1814 | 1018140 17" 1814A 14" 1814
418238 Y164 | 618244 B8C| 61819 §' 18248 101824 | 10" 18240 §' 1826 17" 1804A 14" 1814
418438 51844 |6 10MAB&C| 61845 §' 18448 101844 | 10" 1844D 17" 18444 14" 184
DIA Ory | Wet | Oy | Wet | Dry [ Wet | Dy | Wet [ Dry | Wet | Dy | Wet | Dry [ Wet | Dry [ Wet | Dry | Wet | Dry | Wet
u S At Al A ANt A AN Attt At At AN At A A T A Mt A
ny i i At Al e ANt A At At et ANt At AN ANt A (110 X A Mt A
10 i I Al At At At ANt ANt At ANt At ANt At At 10 . Sl Il A M
195" S A
19" i e e s e I (VR R T R e O N e B e e e e e
185" i e e Y R I O e e N e B e N e e e
180" [T [ 135 | = | = [ 150 [ 180 [ MO A - [ - [0S e - | - - | - [ 300 ]300 | 460 | 480
13" (108 [ 020 | = | = | 130 | 160 [ 126 | 143 [ 163 [ 185 [ 185 | N0 |8 [N - | - [ B0 | B0 | 400 [ 420
0 L0 [ = = LTS I3 | A ) 134 [ 15D | T [ 170 [ 195 2612 [ 0051 - | - [ 70 | 265 | 30 [ 30
105" 950 [ 103 | 864 | 969 | 100 | 106 [ 105 | 120 | 126 [ 145 | 155 | 185 | Mde [ 1901 | - | - [ 200 | M40 | 310 [ 340
100" [ 900 [ 950 | 800 | 9.00 | 880 [ 970 | 993 | 112 [ T3 | 130 | W0 [ W [ N8[9 - | - [W5[N5 | B0 |33
195" [ 881 [ 890 | 730 | 830 | 750 [ 880 | 900 [ 100 [ 100 | 1.5 | 131 [ 160 [ 43 (1693 ] - | - [ 155 [ 195 | D50 | D90
15’ = | - [ 680 | 780 [ 670 [ 7.00 [ 810 | 925 | 900 | 990 | 120 | 145 {2008 | 1599 | - | - |40 [ 180 | 25 | W3
143" = | = | 600 | 700 | 600 | 650 | 736 | 828 | 750 | 860 | - | - @I 05| - | - | - | -] -]-
140’ - -1 -0 -1 -1l -1-1l-1-1-1-1-1-1-1-1-*
133" e Y e e R e e R R Rt R e R R R
130’ - - -1 -l -l -l -l -l e
IMPWT. i 30 I Sb# Nid T0# 106# 105 85 it
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QUIET PUMP SELECTION

Table 9 Table 10

WAX. [ CUT- | QUIET | SPHERE TYPICAL PERFORMANCE

PUMP SIZES WP, |WATER| NP | SIzE

DIA. | DIA. | DIA DIA.
2" 1813 2" 1823 21843 | 9.0 [ 104 | 813/16 | 1/8 -1~ |

71814 | 27184 | 271844 | 95 [ 103 [ 811/16 | 1/4 = I -
71815 | 271825 | 21845 | 120 [ 133 [ 11-1/4 | 1/4 5 2
21/2° 18138|2-1/2" 18238 [2-1/2" 18438| 9.5 | 103 | 811/16 | 3/8 5 1]
21/2 1814 | 21/2" 1824 | 2-1/2 1844 | 120 | 133 | 11-3/8 | 3/8 s e
318148 | 318248 | 3" 18448 | 10.0 | 105 | 813/16 | 1/2 = : :
31815 | 31825 | 31845 | 140 | 154 | 131/16 | 5/8 - |
418128 | 418228 | 418428 | 95 | 106 | 91/16 | 5/8 |
£ 18134 | 4718230 | 4" 1843A [ 113 | 128 107/8 | 5/8 L A
Fiom | | i | 10| 18| 078 | 91 S

4" 1814 4" 1824 4" 1844 | 150 | 16.4 | 13-15/16 | 5/8
4" 18158 | 4" 1825B | 4" 18458 | 183 | 226 | 18-1/4 | 9/16
5" 18120 | 5" 1822A | 5" 1842A | 11.0 | 12.6 | 10-3/4 1

5" 1812( 5" 1822C | 5" 1842C | 11.0 | 12.6 | 10-3/4 5/8
5" 1813 5" 1823 5" 1843 | 150 | 164 | 13-7/8 | 13/16
5" 1814 5" 1824 51844 | 165 | 174 | 143/4 | 11/16
6" 1812 6" 1822 6" 1842 | 11.0 [ 128 | 10-7/8 1

6" 1812HH | 6" 1822HH | 6" 1842HH | 11.0 | 115 | 9-3/4 3/4
8" 18118 8" 1821 | 8" 1841B | 120 | 133 | 11-1/4 | 1-1/4
6" 1813HH | 6" 1823HH | 6" 1843HH | 140 [14.25| 12-1/8 | 11/16
6" 1813 6" 1823 6" 1843 | 150 | 16.6 | 141/8 | 15/16
6" 1814A | 6" 1824A | 6" 1844A | 18.0 | 205 | 17-7/8 1

6" 18148 6" 18248 | 6" 1844B | 18.0 | 205 | 17-7/8 1

6" 1814C 6" 1824C | 6" 1844C | 18.0 | 205 | 17-7/8 1

6" 1815 6" 1825 6" 1845 | 19.5 | 20.6 | 17-9/16 | 13/16
8" 1812 8" 1822 8" 1842 | 120 | 144 | 12174 | 15/16
8" 1813A | 8" 1823A | 8" 1843A | 150 | 168 | 14-1/4 | 15/16
8" 18138 8" 18238 | 8" 18438 | 15.0 | 168 | 14-1/4 | 1-5/16
8" 18148 8" 18248 | 8" 1844B | 175 | 185 | 15-3/4 | 1-5/16
10" 18128 | 10" 18228 | 10" 1842B | 12.0 | 14.0 | 11-15/16 | 15/16
10" 18138 | 10" 18238 | 10" 18438 | 15.0 | 17.1 | 149/16 | 1-7/16
10" 1813C | 10" 1823C | 10" 1843C | 150 | 17.1 | 149/16 | 1-1/8
10" 1814 10" 1824 10" 1844 | 18.0 | 205 | 17-7/16 | 19/16
10" 1814D | 10" 1824D | 10" 1844D | 17.5 | 18.5 | 153/4 | 1-5/16
- 8" 1826 - 24 | 2.6 | 183/8 1

12" 18138 | 12" 18238 | 12" 18438 | 15.0 | 17.8 15 1-1/16
12" 1814A | 12" 1824A | 12" 1844A | 18.0 | 201 18 1-5/16
14" 1814 14" 1824 14" 1844 | 18.0 | 22.0 18 1-1/2
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QUIET PUMP SELECTION

QUIET PUMP operation is always desirable and sometimes essential. One of the most important factors for noise
control in a pumping installation is the correct selection of a pumping unit for the system. To ensure that the pump will
run quietly, it should be selected so that it will operate as close as possible to the best efficiency point. At this point the
hydraulic shock within the pump is at a minimum since the flow angle of the fluid from the tip of the impeller is correct
for the casing design. Every pump is designed for the best efficiency point, and operations at any other point on the
characteristic curves is a compromise. The amount of turbulence on either side of the best efficiency point increases
as the point of operation is moved along the curve from the maximum efficiency. Therefore, the greater the turbulence,
the greater the noise generated.

Hydraulic shock is also a factor if the periphery of the impeller passes too close to the cutwater. If the ratio of the
impeller diameter to the cutwater diameter in centrifugal pumps is greater than 0.92, the pump is likely to be
hydraulically noisy. In such instances the hydraulic pulses are actually differential pressures that occur when the
impeller vanes pass the cutwater. Cutwater ratios of 0.9 to 0.95 are typical; however, significantly lower noise levels
are achieved in pumps designed with a ratio of 0.7 to 0.75. Although there is an optimum gap for pump efficiency,
increases of only 3%—5% may be realized by using the optimum. A cutwater ratio of 0.85 is commonly specified by
practicing engineers, thereby realizing a minimum reduction in pump efficiency with a mean reduction in noise level.
Table 9 offers recommended quiet impeller diameter at 85% cutwater ratio.

BEARING LIFE is based on the radial and thrust loads imposed on the bearings at the specific operating head and
suction pressure. The split case pump is designed for a six year minimum By life at the maximum recommended
loads. Bearing life at any other point of greater capacity on the curves will greatly exceed the minimum life shown.
Average bearing life is equal to five (5) times the minimum bearing life. Tables 11, 12, 13, and 14 will enable you to
determine the minimum radial and thrust bearing life for any type 1800 Series pump size.

SHAFT DEFLECTION is the consequence of the unbalanced hydraulic force acting inside the pump on the impeller
and shaft in a radial direction. This unbalance occurs when the pump is operating away from its best efficiency point.
At shutoff condition (zero flow) the unbalance is greatest and therefore the resultant radial load is maximum. Radial
load and shaft deflection approach zero at the best efficiency point of the pump. 1800 Series pumps are designed for
a maximum deflection of .002" at the mechanical seal faces when operating at the maximum recommended differential
pressure. Deflection in a twin volute pump is minimized by a splitter blade that is cast within the casing thereby nearly
balancing the resultant forces acting on the shaft. See Table 13.

PROCEDURE FOR DETERMINING MAXIMUM SHAFT DEFLECTION
AND MINIMUM BEARING LIFE.

1. Determine the proper pump size, approximate shutoff head in feet, power series number, and speed from the range
charts illustrated in the 1800 bulletin.

2. From Table 11 determine the pump size factor based on pump size and RPM.

3. On Table 13 locate the correct shutoff head in feet and read across to the proper pump size factor and down to the
applicable power series. Note the load factor in the process. Read to the scale on the left for the maximum shaft
deflection value.

4. From Table 14 using the load factor from step 3 above, read across to the correct power series number and down
for the minimum bearing life in hours.

NOTE:

1. One (1) year life is based on 8740 hours (continuous operation).

2. Additional bearing information can be found on page 4.

3. Specific information on bearing life and shaft deflection can be obtained from the factory.
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SHAFT DEFLECTION AND BEARING LIFE

Table 11 Tables 13 & 14
PUMP SIZE FACTOR ] 0 [h| @ 0F - e | ol T
PUMP SIZES POWER | 3500 | 1750 | 1150 7ﬁ ,'j )j )j //l::r /
SERIES | RPM | RPM | RPM [1/ s =
2" 1813 2" 1823 2" 1843 1 1040 050 w / /] s
2" 1814 2" 1824 2" 1844 1 ]0.55] 0.65 9(% s
2" 1815 2" 1825 2" 1845 1 |0.65] 0.80 %«% A ///;/ﬁ// el
2-1/2" 18138 |2-1/2" 1823B|2-1/2" 1843B| 2 |1.00| 1.00 %E /J/ 4 4//;ﬁ/4// : —
= W T L
2-1/2° 1814 | 2-1/2" 1824 | 2-1/2" 1844 | 2 1.00 | 1.20 i oo '/7 /A7 7 7 Z =
3" 18148 3" 18248 3" 18448 2 [1.25]1.50 ® =
3" 1815 3" 1825 3" 1845 2 1.40 | 1.60 y
4" 18128 4" 18228 4" 18428 2 1301140 05 ! A
4" 1813A 4" 1823A 4" 1843A 3 2.00 | 2.25 ) om0 FpcTO
4" 1813C 4" 1823C 4" 1843C 3 | 150|170 ';('ZI) X LY rupeszgncrbr
418130 | 4'18230 | 418430 | 3 [1.85] 4.00 ZE b\ B &t
4" 1814 4" 1824 4" 1844 3 200 | 2.25 E‘?Enf s \ \ \:\\
4" 18158 4" 18258 4" 18458 4 1.70 | 1.80 %% s N NN
5" 1812A 5" 1822A 5" 1842A 4 4.00 | 4.50 £y I NN
5" 1812C 5" 1822( 5" 1842C 4 1200|213 %g o""’ \ [\ TABLE 13
5" 1813 5" 1823 5" 1843 4 3.00 | 3.25 é X NN
5" 1814 5" 1824 5" 1844 4 3.00 | 3.25 - O Q RoN00 R0
6 1812 6" 1822 6" 1842 4 4.00 | 4.50 The charts reflect the worst possible conditions at pump shutoff. The effect from
86““ ]]8;]]33 8(:" ]]8822]3B 86““ ]]8844]33 g g;g igg impeller, shaft sleeves, wearing rings and packing will reduce the amount of deflection.
6" 1814A 6" 1824A 6" 1844A 5 3.00 | 3.25 K =]
6" 18148 6" 18248 6" 18448 5 2.75 | 3.50 R Eors \\\\\ o
6" 1814C 6" 1824C 6" 1844C 5 375 | 475 o Ay BRSO~
61815 | 61825 | 61845 | 320 [340| - = R S
8" 1812 8" 1822 8" 1842 5 3.50 | 4.00 = S~ s S
8" 1813A 8" 1823A 8" 1843A 5 4.00 | 4.50 . ] Dt>s ™~ \\\\
8" 18138 8" 18238 8" 18438 5 4.50 | 5.00 i S~ R’ZL\ T~ ::
8" 18148 8" 18248 8" 18448 5 4.00 | 5.00 §z Bas \@%LTP I~ o ™
PUMPSIZEFACTOR | £ | [T~ T~ es L | | T
PUMP SIZES POWER | 1775 | 1175 | 885 g" S~ i J‘%\ \\\\\
SERIES | RPM | RPM | RPM ‘l N N 3s T~ ™
10" 18128 10" 18228 | 10" 1842B | 6B | 4.50 | 5.00 0 2,
10" 18138 10" 1823B | 10" 18438 | 6B |3.25| 3.75 - ~
10" 1813C 10" 1823C | 10" 1843C | 6B |3.50 | 4.75 o T~
10" 1814 10" 1824 | 10" 1844 | 6B |3.25| 375 T
- 8 1826 - 7 |450 . TR R
12 18138 | 12" 18238 | 12" 18438 | 7 [475] 550 MINIMUM BEARING LIFE = HOURS
12" 1814A 12" 1824A | 12" 1844A 7 (400 450
14" 1814 14" 1824 14" 1844 7 7.00 | 7.50 Tﬂble ]2
CHART | DESIRED | MULTIPLY
EXAMPLE: A 5" 1813, 5" 1823 or 5" 1843 pump operafing at 1750 RPM. SPEED | SPEED | CHART
on a No. 4 power series with a shut-off head of 225 ft. TDH has a size factor RPM | RPM | LIFEBY
of 3.09, a load factor of 3.35, a maximum shqfi dgfledion af the centerline 3500 | 1750 7
of the impeller of .0092, and a minimum bearing life of 97,000 hours @
1750 RPM. SPEED | 3500 | 1150 3
(RPM) | 1750 | 1150 1.5
FACTORS | 1775 | 1175 1.5
1775 | 875 2
1175 | 875 1.3
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PUMP SIZES FORCES-LBS. MOMENTS-FT.LBS.

Fx Fy Fz Mx | My Mz
2" 1823 DISCHARGE | 200 | 250 | 750 | 250 | 350 | 300
SUCTION 200 | 250 | 750 | 250 | 350 | 300
2" 1824 DISCHARGE | 200 | 250 | 750 | 250 | 350 | 300
SUCTION 200 | 250 | 750 | 250 | 350 | 300
2" 1825 DISCHARGE | 200 | 250 | 750 | 250 | 350 | 300
SUCTION 200 | 200 | 750 | 250 | 350 | 300
2-1/2" 18238 | DISCHARGE | 500 | 550 | 1350 | 600 | 800 | 700
SUCTION 450 | 550 | 1350 | 600 | 800 | 700
2-1/7" 1824 | DISCHARGE | 400 | 500 | 1350 | 600 | 800 | 700
SUCTION 400 | 500 | 1350 | 600 | 800 | 700
3" 18248 DISCHARGE | 450 | 550 | 1350 | 600 | 800 | 700
SUCTION 400 | 500 | 1350 | 600 | 800 | 700
3" 1825 DISCHARGE | 400 | 450 | 1400 | 600 | 800 | 700
SUCTION 350 | 400 | 1400 | 600 | 800 | 700
4" 18228 DISCHARGE | 450 | 550 | 1400 | 650 | 800 | 700
SUCTION 400 | 500 | 1400 | 650 | 800 | 700
4" 1823A DISCHARGE | 250 | 850 | 750 | 1200 | 550 | 1400
SUCTION 250 | 850 | 750 | 1200 | 550 | 1400
4" 1824 DISCHARGE | 700 | 850 | 2200 | 1200 | 1600 | 1450
SUCTION 650 | 750 | 2200 | 1200 | 1600 | 1450
4" 18258 DISCHARGE | 650 | 800 | 2200 | 1250 | 1600 | 1450
SUCTION 550 | 700 | 2200 | 1250 | 1600 | 1450
5" 1822A DISCHARGE | 800 | 400 | 2200 | 500 | 1600 | 600
SUCTION 700 | 350 | 2200 | 500 | 1600 | 600
5" 1823 DISCHARGE | 700 | 850 | 2200 | 1250 | 1600 | 1450
SUCTION 600 | 750 | 2200 | 1250 | 1600 | 1450
5" 1824 DISCHARGE | 650 | 800 | 2250 | 1250 | 1600 | 1500
SUCTION 600 | 750 | 2250 | 1250 | 1600 | 1500
6" 1822 DISCHARGE | 800 | 950 | 2200 | 1250 | 1600 | 1450
SUCTION 650 | 750 | 2200 | 1250 | 1600 | 1450
6" 1822HH DISCHARGE | 1150 | 1300 | 3250 | 2100 | 2800 | 2550
SUCTION 950 | 1100 | 3250 | 2100 | 2800 | 2550
8" 1821B DISCHARGE | 750 | 750 | 2250 | 1000 | 1600 | 1200
SUCTION 650 | 600 | 2250 | 1000 | 1600 | 1200

Values tabled are for forces and moments acting alone at the suction or discharge flange.
Combined forces and moments must be reduced so:

Fxd + Fyd + Fzd + Mxd + Myd + Mzd + Fxs + Fys + Fzs + Mxs + Mys + Mzs < 10
Fxdmax Fydmax Fzdmax Mxdmax Mydmax Mzdmax Fxsmax Fysmax Fzsmac Mxsmax Mysmac Mzsmax —
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PUMP SIZES FORCES-LBS. MOMENTS-FT.LBS.

Fx Fy Fz Mx My Mz
6" 1823HH DISCHARGE | 1150 | 1300 | 3250 | 2100 | 2800 | 2550
SUCTION 950 | 1100 | 3250 | 2100 | 2800 | 2550
6" 1823 DISCHARGE | 1150 | 1300 | 3250 | 2100 | 2800 | 2550
SUCTION 950 | 1100 | 3250 | 2100 | 2800 | 2550
6" 1824A DISCHARGE | 1000 | 1200 | 3300 | 2150 | 2850 | 2600
SUCTION 900 | 1050 | 3300 | 2150 | 2850 | 2600
6" 1825 DISCHARGE | 1050 | 1250 | 3300 | 2200 | 2850 | 2650
SUCTION 900 | 1100 | 3300 | 2200 | 2850 | 2650
8" 1822 DISCHARGE 950 | 1150 | 3300 | 2150 | 2850 | 2600
SUCTION 900 | 1100 | 3300 | 2150 | 2850 | 2600
8" 1823A DISCHARGE 950 | 1150 | 3300 | 2200 | 2850 | 2600
SUCTION 900 | 1100 | 3300 | 2200 | 2850 | 2600
8" 18248 DISCHARGE 950 | 1150 | 3300 | 2200 | 2850 | 2650
SUCTION 900 | 1100 | 3300 | 2200 | 2850 | 2650
8" 1825 DISCHARGE | 1650 | 2000 | 3300 | 4000 | 4350 | 3350
SUCTION 1400 | 1700 | 3350 | 4000 | 4350 | 3350
10" 18228 DISCHARGE | 1350 | 1700 | 3350 | 3000 | 4450 | 4650
SUCTION 1150 | 1400 | 3350 | 3000 | 4450 | 4650
10" 18238 DISCHARGE | 1300 | 1600 | 3400 | 3050 | 4500 | 4700
SUCTION 1100 | 1350 | 3400 | 3050 | 4500 | 4700
10" 1823C DISCHARGE | 1300 | 1600 | 3400 | 3050 | 4500 | 4700
SUCTION 1100 | 1350 | 3400 | 3050 | 4500 | 4700
10" 1824 DISCHARGE | 1200 | 1500 | 3400 | 3050 | 4500 | 4700
SUCTION 1000 | 1250 | 3400 | 3050 | 4500 | 4700
10" 1824D DISCHARGE | 1200 | 1500 | 3400 | 3050 | 4500 | 4700
SUCTION 1000 | 1250 | 3400 | 3250 | 4500 | 4700
8" 1826 DISCHARGE | 1075 | 1325 | 3350 | 2625 | 3850 | 3675
SUCTION 950 | 1175 | 3350 | 2625 | 3850 | 3675
12" 18238 DISCHARGE | 1300 | 1700 | 3450 | 3250 | 4600 | 5050
SUCTION 1000 | 1300 | 3450 | 3250 | 4600 | 5050
12" 1824A DISCHARGE | 1250 | 1650 | 3500 | 3300 | 4650 | 5100
SUCTION 950 | 1250 | 3500 | 3300 | 4650 | 5100
14" 1824 DISCHARGE | 1050 | 1450 | 3600 | 3550 | 4800 | 5500
SUCTION 850 | 1150 | 3600 | 3550 | 4800 | 5500

Values tabled are for forces and moments acting alone af the suction or discharge flange.
Combined forces and moments must be reduced so:

Fxd + Fyd + Fzd + Mxd + Myd + Mzd + Fxs + Fys + Fzs + Mxs + Mys + Mzs <10
Fxdmax Fydmax Fzdmax Mxdmax Mydmax Mzdmax Fxsmax Fysmax Fzsmac Mxsmax Mysmac Mzsmax —
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