Water Circulation

Pumps & Circulators

TS Series Single-Stage, Double Suction
Vertical Split Case Pumps

TS Series Pumps provide the ultimate in reliability and ease of installation for heating, air
conditioning, pressure boosting, cooling water transfer, and water supply applications.
Quiet, dependable and proven performance: that's the TS Series
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Features & Benefits

Pump Casing ‘
- Cast lron Standard
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I Nut
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13 Belleville Spring
14 Ball Bearing
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Impeller

- High-efficiency Double Suction
Bronze Impeller i

- Stainless Steel Optional 2
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Shaft
- Carbon Steel Shaft

- Stainless Steel Optional

18 Stuffing Bush
’ 19 Casing Cover B
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=2 22 Seal Bush
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1 25 Seal Cover
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Mechanical Seal
- Handles a wide range
of applications with
superior longevity

« Carbon Rotating Element

- Silicon Carbide
Stationary Seat

- Viton Elastomers

Drip Pan
- Standard

Base
- Weld Reinforced
- Groutless

Drip Pan Standard Groutless Base*
*Per Hydraulic Institute and ASHRAE the grouting of bases is always recommended.



Features & Benefits

MOTOR HP & FRAME COMBINATIONS MATERIALS OF CONSTRUCTION
Model No. | HP | MOTOR FRAME - ODP MOTOR FRAME - TEFC Bronze Fitted All Iron
Item
1760 460 2300/4160 460 2300/4160 ; ;
Flange Size| RPM VOLT * VOLT VOLT * VOLT Standard Optional Standard Optional
Cast Iron Cast Iron
20 256T 256T Casing ASTM A48 N/A ASTM A48 N/A
060412 25 284T 284T Class 30A Class 30A
30 286T 286T Stainless Stainless
6x4 20 34T N/A 3247 N/A Impeller e sg4-836 | Steel Steel N/A
AISI 304 AIS| 304
(152x102) | 50 326T 326T St@in
60 364T 364T Wear Ring e 584636 N/A Stoel N/A
AIS| 420
Stainless Carbon Stainless
OPERATING SPECIFICATIONS MAX. ASSEMBLY WEIGHT Shaft Xgﬁ)ggteel Steel Steel Steel
: (INCLUDING MOTOR) AISI 420 AISI 1045 AISI 420
Standard Optional Motor F Weight Bronze Stainless Stainless
ANSI ANSI otor Frame Lbs (Kg) Shaft Sleeve ASTM B584-836 Steel Steel N/A
Flange Class 125 | Class 250 254T - 256T 1963 (891) e AISI 420 g's'b“z(/’
. arpon arpon
Pressure | 175 PSIG" | 300PSIG™ | | 284T - 286T 2128 (966) | | Mechanical | gjicon Garbide N/A | Silicon Carbide N/A
(1210KPA) | (2070 KPA) 324T - 326T 2234 (1014) Viton Viton
250°F 250°F
femperature (120°C) (120°C) 364T - 365T 2488 (1130) Seal Flush Line N/A Copper N/A Copper
* In accordance with ANSI Standard B16.1 Class 125
** In accordance with ANSI Standard B16.1 Class 250 CF - Consult Factory N/A - Not Available
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Application Information

Part | - Fundamentals

A centrifugal pump operated at constant speed
delivers any capacity from zero to maximum depend-
ing on the head, design and suction conditions. Pump
performance is most commonly shown by means of
plotted curves which are graphical representations of
a pump’s performance characteristics. Pump curves
present the average results obtained from testing
several pumps of the same design under standardized
test conditions. For a single family residential applica-
tion, considerations other than flow and head are of
relatively little economic or functional importance,
since the total load is small and the equipment used
is relatively standardized. For many smaller circulators,
only the flow and pressure produced are represented
on the performance curve (Fig. 1-1).
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For larger and more complex buildings and systems,
economic and functional considerations are more criti-
cal, and performance curves must relate the hydraulic
efficiency, the power required, the shaft speed, and the
net positive suction head required in addition to the
flow and pressure produced (Fig. 1-2).
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Pump performance curves show this interrelation of
pump head, flow and efficiency for a specific impeller
diameter and casing size. Since impellers of more than
one diameter can usually be fitted in a given pump
casing, pump curves show the performance of a given
pump with impellers of various diameters. Often, a
complete line of pumps of one design is available and
a plot called a composite or quick selection curve can
be used, to give a complete picture of the available
head and flow for a given pump line (Fig. 1-3).
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Fig. 1-3
Such charts normally give flow, head and pump size
only, and the specific performance curve must then
be referred to for impeller diameter, efficiency, and
other details. For most applications in our industry,
pump curves are based on clear water with aspecific
gravity of 1.0.

Part Il - The System Curve

Understanding a system curve, sometimes called a
system head curve, is important because conditions
in larger, more complex piping systems vary as a
result of either controllable or uncontrollable changes.
A pump can operate at any point of rating on its per-
formance curve, depending on the actual total head
of a particular system. Partially closing a valve in the
pump discharge or changing the size or length of
pipes are changes in system conditions that will alter
the shape of a system curve and, in turn, affect pump
flow. Each pump model has a definite capacity curve
for a given impeller diameter and speed. Developing
a system curve provides the means to determine at
what point on that curve a pump will operate when
used in a particular piping system.



Pipes, valves and fittings create resistance to flow or
friction head. Developing the data to plot a system
curve for a closed Hydronic system under pressure
requires calculation of the total of these friction head
losses. Friction tables are readily available that provide
friction loss data for pipe, valves and fittings. These
tables usually express the losses in terms of the equiva-
lent length of straight pipe of the same size as the
valve or fitting. Once the total system friction is deter-
mined, a plot can be made because this friction varies
roughly as the square of the liquid flow in the system.
This plot represents the SYSTEM CURVE. By laying the
system curve over the pump performance curve, the
pump flow can be determined (Fig. 2-1).

SYSTEM CURVE

POINT OF PUMP
OPERATION

HEAD - FEET

PUMPTOTAL HEAD CURVE

0

0 FLOW - GALLONS PER MINUTE

Fig. 2-1

Care must be taken that both pump head and friction
are expressed in feet and that both are plotted on the
same graph. The system curve will intersect the pump
performance curve at the flow rate of the pump
because this is the point at which the pump head is
equal to the required system head for the same flow.
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Fig. 2-2

Fig. 2-2 illustrates the use of a discharge valve to
change the system head to vary pump flow. Partially
closing the valve shifts the operating point to a higher
head or lower flow capacity. Opening the valve has
the opposite effect. Working the system curve against
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the pump performance curve for different total resis-
tance possibilities provides the system designer impor-
tant information with which to make pump and motor
selection decisions for each system. A system curve is
also an effective tool in analyzing system performance
problems and choosing appropriate corrective action.

In an open Hydronic system, it may be necessary

to add head to raise the liquid from a lower level to

a higher level. Called static or elevation head, this
amount is added to the friction head to determine the
total system head curve.

Fig. 2-3 illustrates a system curve developed by adding
static head to the friction head resistance.
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Fig. 2-3

Part 11l - Stable Curves, Unstable
Curves And Parallel Pumping

One of the ways in which the multitude of possible
performance curve shapes of centrifugal pumps can
be subdivided is as stable and unstable. The head
of a stable curve is highest at zero flow (shutoff) and
decreases as the flow increases. This is illustrated

by the curve of Pump 2 in Fig. 3 - 1.
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So-called unstable curves are those with maximum
head not at zero, but at 5 to 25 percent of maximum
flow, as shown by the curve for Pump 1in Fig.3 - 1.

The term unstable, though commonly used, is rather
unfortunate terminology in that it suggests unstable
pump performance. Neither term refers to operating
characteristic, however. Each is strictly a designa-

tion for a particular shape of curve. Both stable and
unstable curves have advantages and disadvantages
in design and application. It is left to the discretion of
the designer to determine the shape of his curve.

In a vast majority of installations, whether the pump
curve is stable or unstable is relatively unimportant, as
the following examples of typical applications show.

Single Pump In Closed System

In a closed system, such as a Hydronic heating or cool-
ing system, the function of the pump is to circulate the
same quantity of fluid over and over again. Primary
interest is in providing flow rate. No static head or lift-
ing of fluid from one level to another takes place.

All system resistance curves originate at zero flow any
head. Any pump, no matter how large or small, will
produce some flow in a closed system.

For a given system resistance curve, the flow produced
by any pump is determined by the intersection of the
pump curve with the system resistance curve since
only at this point is operating equilibrium possible. For
each combination of system and pump, one and only
one such intersection exists. Consequently, whether a
pump curve is stable or unstable is

of no consequence. This is illustrated in Fig. 3 —1.
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Single Pump In Open
System With Static Head

In an open system with static head, the resistance
curve originates at zero flow and at the static head to
be overcome. The flow is again given by the intersec-
tion of system resistance and pump curves as illus-
trated for a stable curve in Fig. 3-2.
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Fig. 3-2

It has been said that in an open system with static
head a condition could exist where an unstable curve
could cause the flow to “hunt” back and forth between
two points since the system resistance curve intersects
the pump curve twice, as shown in Fig. 3-3. The fal-
lacy of this reasoning lies, in the fact that the pump
used for the system in Fig. 3-3 already represents an
improper selection in that it can never deliver any fluid
at all. The shutoff head is lower than the static head.
The explanation for this can be found in the manner
in which a centrifugal pump develops its full pressure
when the motor is started. The very important fact

to remember here is that the shutoff head of the
pump must theoretically always be at least equal

to the static head.
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From a practical point of view, the shutoff head

should be 5 to 10 percent higher than the static head
because the slightest reduction in pump head (such
as that caused by possible impeller erosion or lower
than anticipated motor speed or voltage) would again
cause shutoff head to be lower than static head. If
the pump is properly selected, there will be only one
resistance curve intersection with the pump curve and
definite, unchanging flow will be

established, as shown in Fig. 3-4.
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Fig. 3-4
Pumps Operating In Parallel

In more complex piping systems, two or more pumps
may be arranged for parallel or series operation to
meet a wide range of demand in the most economical
manner. When demand drops, one or more pumps
can be shut down, allowing the remaining pumps to
operate at peak efficiency. Pumps operating in Parallel
give multiple flow capacity against a common head.
When pumps operate in series, performance is deter-
mined by adding heads at the same flow capacity.
Pumps to be arranged in series or parallel require the
use of a system curve in conjunction with the compos-
ite pump performance curves to evaluate their
performance under various conditions.

It is sometimes heard that for multiple pumping
theindividual pumps used must be stable performance
curves. Correctly designed installations will give
trouble-free service with either type of curve, however.
The important thing to remember is that additional
pumps can be started up only when their shutoff
heads are higher than the head developed by the
pumps already running.

If a system with fixed resistance (no throttling devices
such as modulating valves) is designed so that its
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head, with all pumps operating (maximum flow) is
less than the shutoff head of any individual pump,
the different pumps may be operated singly or in any
combination, and any starting sequence will work.
Fig. 3-5 shows and example consisting of two
dissimilar unstable pumps operating on an
opensystem with static head.
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It is also important to realize that stable curves do not
guarantee successful parallel pumping by the mere
fact that they are stable. Fig. 3-6 illustrates such a
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case. Two dissimilar pumps with stable curves are
installed in a closed system with variable resistance
(throttling may be affected by manually operated
valves, for example).

With both pumps running, no benefit would be
obtained from Pump 1 with the system resistance

set to go through A, or any point between 0 and 100
GPM, for that matter. In fact, within that range, fluid
from Pump 2 would flow backward through Pump 1

in spite of its running, because pressure available from
Pump 2 would flow backward through Pump 1 in spite
of its running, because pressure available from Pump 2
is greater than that developed by Pump 1.
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In other words, Pump 2 overpowers Pump 1. For this
reason, with Pump 2 running alone, Pump 1 should
not be started unless Pump 2 operates to the right of
the point where the curve of Pump 2 and the curve
of Pumps 1 and 2 diverge (100 GPM) in Fig.3-6.

Parallel pumping is often an excellent way to obtain
optimum operating conditions and to save energy.
To be successful, however, systems and operating
conditions must be understood. This applies to both
stable and unstable pump curves.

Part IV - NPSH And Pump Cavitation

The net positive suction head (NPSH) is an expression
of the minimum suction conditions required to pre-
vent

cavitation in a pump. NPSH can be thought of as
the head corresponding to the difference between
the actual absolute pressure at the inlet to the pump
impeller and the fluid vapor pressure. An incorrect
determination of NPSH can lead to reduced pump
capacity and efficiency, severe

operating problems and cavitation damage.

It is helpful to define separately two basic NPSH con-
siderations; required NPSH (NPSHR) and available
(NPSHA).

The required or minimum NPSH is dependent on the
design of a particular pump and is determined by
the manufacturer’s testing of each pump model. The
pump manufacturer can plot this required NPSH for
a given pump model on performance curve and this
value, expressed as feet of the liquid handled, is the
pressure required to force a given flow through the
suction piping into the impeller eye of the pump.
Required NPSH can also be defined as the amount of
pressure in excess of the vapor pressure required by
a particular pump model to prevent the formation of
vapor pockets or

cavitation. Required NPSH, then, varies from one
pump manufacturer to the next and from one manu-
facturer's model to another. The required NPSH for a
particular pump model varies with capacity and rap-
idly increases in high capacities.

The available NPSH, on the other hand, is dependent
on the piping system design as well as the actual loca-
tion of the pump in that system. The NPSH available
as a function of system piping design must always be
greater than the NPSH required by the pump in that
system. The NPSH available as a function of system
piping design must always be greater than the NPSH

required by the pump in that system or noise and cavi-
tation will result. The available NPSH can be altered

to satisfy the NPSH required by the pump, if changes
in the piping liquid supply level, etc., can be made.
Increasing the available NPSH provides a safety margin
against the potential for cavitation. The available NPSH
is calculated by using the formula:

NPSHA = ha +/- hs - hvpa - hf
where:
ha = atmospheric pressure in feet absolute
hs “+"= suction head or positive pressure in a closed
system, expressed in feet gauge
hs"-" = suction lift or negative pressure in a closed
system,
expressed in feet gauge
hvpa = vapor pressure of the fluid in feet absolute
hf = pipe friction in feet between pump suction
and suction reference point.

Cavitation can be defined as the formation and subse-
quent collapse of vapor pockets in a liquid. Cavitation
in a centrifugal pump begins to occur when the suc-
tion head is insufficient to maintain pressures above
the vapor pressure. As the inlet pressure approaches
the flash point, vapor pockets form bubbles on the
underside of the impeller vane which collapse as they
move into the high-pressure area along the outer edge
of the impeller. Severe cavitation can cause pitting of
the impeller surface and noise levels audible outside
the pump.
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The Taco pump performance curve below (Fig. 4-1)
includes a plot of the required NPSH for a Taco Model
1506. If a pump capacity of 105 GPM is used as an
example capacity requirement, reading vertically from
that GPM rate shows a required NPSH of 4 feet. An
available system NPSH greater than 4 feet would,
therefore, be necessary to ensure satisfactory pump
performance and operation.
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Furnish and install Double Suction Vertical Split
Case pump(s) with capacities and characteristics as
shown on the plans. Pumps shall be Taco model TS
or approved equal.

Pump volute or casing shall be top suction and
discharge to minimize footprint and constructed of
class 30 cast iron with integrally cast mounting feet
to allow servicing without disturbing piping con-
nections.

The pump flanges shall be drilled to match the
piping standards of the job, either ANSI class 125
or ANSI class 250. The pump may be fitted with a
replaceable bronze wear ring, drilled and tapped
for gauge ports at both the suction and discharge
connections and for drain port at the bottom of
the casing. The impeller shall be bronze (stainless
steel optional). The impeller shall be dynamically
balanced to ANSI Grade G6.3 and shall be fitted to
the shaft with a key. The pump shall incorporate

a dry shaft design to prevent the circulating fluid
from contacting the shaft. The pump shaft shall be
high tensile alloy steel with replaceable bronze shaft
sleeve (stainless steel optional).

The pump shall have a self flushing seal design or
a positive external seal flushing line. Pump may be
furnished with a seal flush line and a Purocell #900
replaceable cartridge filter with shut-off isolation
valve installed in the seal flushing line. The filter
shall have the ability to remove particles down to
five microns in size.

The pump mechanical seal shall have Tungsten /
Tungsten mating faces with EPT elastomer rated to
2500 F. The seal/bearing housing shall be tapped
and shall include a barbed hose fitting for safe rout-
ing of any leaking seal fluid.

The base shall be made of structural steel. The base
shall also include a factory provided, integral drain
pan fabricated from steel with a minimum thickness
of 0.1875"and shall contain a 3" drain connection.
A flexible coupler suitable for both across the line
starting applications as well as variable torque loads
associated with variable frequency drives, shall con-
nect the pump to the motor and shall be covered
by a coupler guard. Pumps shall be installed per all
applicable Hydraulic Institute and ANSI standards to
insure proper alignment and pump longevity.
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TS Series Pump

Dimensions

* Motor dimensions are approximate and vary by manufacturer and motor type.

B1 Suction B2 Discharge
Model No. HP
1760 2""“” A ANSI | ANSI | ANSI | ANSI | ¢ |cc| D | E| F |G |H J K L1 L2 L3 L4 M| N|P|R
Flange Size| rpm | Frame CLASS | CLASS | CLASS | CLASS
125 | 250 | 125 | 250
050308 5 184T | 1571899 | 094 | 1.38 | 075 | 1.10 |11.81|551 | 551 |16.46|13.39|20.13(17.32 |4 x 0.79| 4.92 | 40.94 (1040) | 2520 (640) 21.69(23.23(27.56 | 2.44
5x3 75 | 213T 18.70 44.09 28.35 N/A N/A
(127 x 76) 10 215T (475) (24) (35) (19) (28) | (300) | (140) | (140) | (418) | (340) | (740) | (440) | (4 x 20) | (125) (1120) (720) (551) | (590) | (700) | (62)
050310 75 | 213T 18.70 44.09 28.35
20 | 2157 @75) 094 | 138 | 075 | 1.10 |11.81] 551 | 551 |16.46(13.39|29.13(17.32(4x0.79| 492 |  (1120) 720) WA WA 21.69(23.23(27.56 | 2.44
5x3 15 | 2547 24.80 (24) 35) (19) (28) | (300) | (140) | (140) | (418) | (340) | (740) | (440) | (4 x 20) | (125) 48.03 32.28 (551) | (590) | (700) | (62)
(127x76) [ 20 | 2567 | (630) (1220) (820)
20 [ 256T | 24.80 (630) 48.03 (1220) | 32.28 (820)
050314
25 | 284T 27.68 094 | 138 | 075 | 1.10 [12.99] 6.30 | 6.30 [16.46|13.39|30.31|17.32|4 x 0.79| 4.92 50.39 32.68 21.69(23.23(27.56 | 2.44
sx3 30 | 286T (703) (1280) (830) N/A N/A
(127’;76) 20 | 2247 3067 4) | @) | (19) | (28 |(330)|(160) | (160) | (418)| (340) | (770) | (440) | (4 x 20) | (125) [ 5, 75 3701 (651) | (590) | (700) | (62)
50 | 326T (779) (1340) (940)
10 [ 215T [ 18.70 (475) 46.85 (1190) | 31.10 (790)
060410
15 | 2541 24.80 098 | 146 | 094 | 126 [12.99| 6.69 | 6.69 |16.46|13.39|31.89|18.90|4 x 0.79| 4.92 50.79 35.04 22.48(24.02|27.95 | 1.06
oxa 20 | 2s6T (630) (1290) (890) N/A N/A
(152i102) > | 2847 2768 @) | @7 | @4 | B2 |@30)|0170) | (170)|@18)|(340) | (810) | (480) |4 x 20) | (125) [ 5515 3740 671) | 610) | (710) | 27)
30 | 286T (703) (1350) (950)
20 | 256T | 24.80 (630) 59.06 (1500) | 21.65 (550) | 21.65 (550)
060412 25 | 284T 27.68 61.42 22.83 22.83
30 | 2867 703) 098 | 146 | 0.94 | 126 |12.99] 6.69 | 6.69 |20.39|15.87|36.02(23.03| 6x1.1| 728 | (1560 (580) (580) WA 24.02(26.38|32.68 | 0.35
6x4 40 | 3241 30.67 (25) @7) (24) (32) | (330) | (170) | (170) | (518) | 403) | (915) | (585) | (6 x 28) | (185) 62.99 23.62 23.62 610) | (670) | (830) | (9)
(152x102) [ 50 | s26T (779) (1600) (600) (600)
60 | 364T | 33.70 (856) 64.37 (1635) | 24.31 (617.5) | 24.31 (617.5)
30 | 286T | 27.68 (703) 54.53 (1385) | 19.39 (492.5) | 19.39 (492.5)
40 | 3241 3067 56.89 20.57 20.57
060416
S0 | 326T (@79 098 | 146 | 094 | 126 |14.57|6.69 | 6.69 |16.46|13.39|35.83|21.26| 6x 1.1 | 7.28 | (1449 (522.5) (522.5) 21.65(24.02(30.31 | 1.30
x4 60 | 364T 33.70 58.46 21.36 21.36 N/A
(152 x 102) 75 365T (856) (25) 37) (24) (32) | (870) | (170) | (170) | (418) [ (340) | (910) | (540) | (6 x 28) | (185) (1485) (542.5) (542.5) (650) | (610) | (770) | (33)
100 404 38.54 62.40 23.33 23.33
405T (979) (1585) (592.5) (592.5)
15 | 254T 24.80 59.06 21.65 21.65
080510
20 | 256T (630) 110 | 161 | 094 | 138 |1457|7.87 | 7.87 |20.39|15.87|37.60(23.03| 6x 1.1 | 7.28 | (1500) (550) (550) 24.02|26.38(32.68| 0.35
x5 25 | 284T 27.68 61.42 22.83 22.83 N/A
(208 % 127) |_30_| 2861 (703) @8 | @) | @4 | 65 |@70)|(00)|(200)|(518)|(403)| (955) | (685) | 6x28)|(185)| (1560 (580) (580) (610) | (670) | (830) | (9)
40 | 3241 | 30.67 (779) 62.99 (1600) | 23.62 (600) | 23.62 (600)
080512 30 [ 286T [ 27.68(703) 61.42 (1560) | 22.83 (580) | 22.83 (580)
20 | 3247 3067 110 | 161 | 094 | 138 |1457(7.87 | 7.87 |20.39|15.87|37.60(23.08| 6x 1.1 [ 7.28 [ 509 23.62 2362 WA 24.02(26.38|32.68 | 0.35
8x5 50 | 3267 @79) ©8) | @n | @4 | @5 |@70)](@00)|(@00) | 518 | @403) | (©55) | (585) | (6 x 28) | (185) | __(1600) (600) (600) ©10) | 670) | (830) | @)
(203x127) |60 | 364T | 33.70 (856) 64.37 (1635) | 24.31 (617.5) | 24.31 (617.5)
60 | 364T 33.70 64.37 24.31 24.31
75 | 365T (856) (1635) (617.5) 617.5)
080515 100 |A%4T 38.54 69.09 26.67 26.67
205T 110 | 1.61 | 094 | 1.38 |1457|7.87 | 7.87 |20.39|15.87|37.60|23.03| 6 x 1.1 | 7.28 24.02(26.38|32.68 | 0.35
8x5 2057 (979) (1755) (677.5) (677.5) N/A
o o | 125 @8 | @) | @4 | @5 |(@E70)|@00)|(00) | (518)| 403) | (@55) | (585) | (6 x 28) | (185) 610) | (670) | (830) | (9)
(203 x127) 4447 44.88 75.39 29.82 29.82
4447
150 445T (1140) (1915) (757.5) (757.5)

English dimensions are in inches. Metric dimensions are in millimeters. Metric data is presented in (). Dimensions are subject to change without notice. Do not use for construction purposes unless certified.
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12.

TS Series Pump

Dimensions

* Motor dimensions are approximate and vary by manufacturer and motor type.

B1 Suction B2 Discharge
Model No. HP
1760 :"”‘” A ANSI | ANSI | ANSI | ANSI | ¢ |cc| D | E| F |G |H J K L1 L2 L3 L4 M| N|P|R
Flange Size | RPM rame CI;IZA:S c;‘s\gs CI1J-2\5$S CI;;:S
100 |L294T | 3854 68.11 26.18 26.18
405T
205T 979) (1730) (665) (665)
125
080520 4441
2447 44.88 110 | 1.61 | 094 | 1.38 |17.72| 7.87 | 7.87 |20.39|15.87|40.75|23.03| 6x 1.1 | 7.28 |  73.82 29.04 29.04 27.56(29.92(36.22| 0.35
150 N/A
8x5 45T | (1140) @8 | @) | @4 | @5 |@50)]|@00) (00 |(518)| 403) |(1035)| (585) | (6 x 28) | (185) |  (1875) (737.5) (737.5) (700) | (760) | (920) | (9)
(203 x 127) 2457
200
447T 48.66 85.04 34.65 34.65
sso |7 | (1289 (2160) (880) (880)
449T | 53.66 (1363) 89.76 (2280) | 37.01(940) | 37.01 (940)
080612 40 [ 3241 30.67 62.99 23.62 23.62
50 | azeT (779 110 | 1.61 | 098 | 146 |15.75|7.87 | 9.06 |20.39(15.87(38.78(23.03| 6 x 1.1 | 7.28 (1600) (600) (600) A 24.02|26.38 | 32.68| 0.35
8x6 60 | 364T 33.70 ©8) | @) | @5 | @7) |@400)|(200)|(230)|(518)| (403) | (985) | (585) | (6 x 28) | (185) 64.37 24.31 24.31 (610) | (670) | (830) | (9)
(203x152) | 75 365T (856) (1635) (617.5) (617.5)
60 | 364T 33.70 64.37 24.31 24.31
75 | 365T (856) (1635) (617.5) (617.5)
080614 | 09 | 404T | 3854 69.09 26.67 26.67
2057 110 | 1.61 | 098 | 146 |1575|7.87 | 7.87 |20.39|15.87|38.78|23.03| 6 x 1.1 | 7.28 24.02(26.38|32.68 | 0.35
8x6 405T (©79) (1755) (677.5) (677.5) N/A
125 ©8 | @) | @5 | @7 |@00)|@00) |00 | (518)| 403) | (985) | (585) | (6 x 28) | (185) 610) | (670) | (830) | (9)
(203 x152) 4447 44.88 75.39 29.82 29.82
4441
L == (1140) (1915) (757.5) (757.5)
100 24T 1 3g.s4 75.98 3012 3012
405T
405T (o79) (1930) (765) (765)
125
4447
080618 44.88 82.28 33.27 33.27
150 24T 110 | 1.61 | 098 | 146 |17.72] 7.87 | 8.66 |23.35|18.19|46.73|29.02| 6x 1.1 | 9.33 28.74(31.10(39.37 | 1.34
ove 45T | 1140) (2090) (©45) (®45) A
5T ©8) | @) | @5 | @7 |@50)|(00) | (220 |(593) | 462)|(1187)| (737) | (6 x 28) | (237) (730) | (790) |(1000)| (34)
(203x152) | 200
447T 48.66 88.58 36.42 36.42
osg |_HTT | (1209 (2250) (925) (925)
449T 53.66 93.31 38.78 38.78
300 | 449T | (1363) (2370) (985) (985)
00 |_449T [63.66 (1369 9252 (2350) | 25.59 (650) | 25.59 (650) | 25.59 (650)
G5008 | 60.39 (1534) 95.28 (2420) | 26.51 (673.3) | 26.51 (673.3) | 26.51 (673.3)
449T | 53.66 (1363) 92.52 (2350) | 25.59 (650) | 25.59 (650) | 25.59 (650)
350 | E5008 |  60.39 85.83 (2180) | 23.36 (593.3) | 23.36 (593.3) | 23.36 (593.3)
G5008 | (1534) 95.28 (2420) | 26.51 (673.3) | 26.51 (673.3) | 26.51 (673.3)
449T | 53.66 (1363) 9252 (2350) | 25.59 (650) | 25.59 (650) | 25.59 (650)
400 | E5008 |  60.39 85.83 (2180) | 23.36 (593.3) | 23.36 (593.3) | 23.36 (593.3)
080622 G5008 | (1534) 95.28 (2420) | 26.51 (673.3) | 26.51 (673.3) | 26.51 (673.3)
4497 | 5366 (1363 | 110 | 162 | 098 | 1.46 [19.69|11.8111.81|23.35(18.19|48.70|29.02| 8 x 1.1 | 933 [ 9555 (2350) | 25,60 (650) | 25.59 (650) | 25.59 (650) |31:69|34.2641.73 1.34
8x6 450 | E5008 |60.39 (1584) | (og) | 1) | @5 | @7) |®00)|(00)| (300)| (593 | @62) [(1287)| 737) | 8 x 28) | (257 | 8583 (2180) | 23.36 (593.3) | 23.36 (593.3) [ 2336 (593.3) | (g10) | (870) [(1060)| (34)
(203 x 152) G5010 | 67.40 (1712) 101.97 (2590) | 28.74 (730) | 28.74 (730) | 28.74 (730)
E5008 | 60.39 (1534) 85.83 (2180) | 23.36 (593.3) | 23.36 (593.3) | 23.36 (593.3)
500 | E5010 | g7.40 92.52 (2350) | 25.59 (650) | 25.59 (650) | 25.59 (650)
G5010 101.97 (2590) | 28.74 (730) | 28.74 (730) | 28.74 (730)
00 |E5010 (1712) 92,52 (2350) | 25.59 (650) | 25.59 (650) | 25.59 (650)
G5012 | 75.39 (1915) 109.84 (2790) | 31.37 (796.7) | 31.37 (796.7) | 31.37 (796.7)
00 | E9010 [67.40 (1712) 9252 (2350) | 25.59 (650) | 25.59 (650) | 25.59 (650)
G5012 | 75.39 (1915) 109.84 (2790) | 31.37 (796.7) | 31.37 (796.7) | 31.37 (796.7)

English dimensions are in inches. Metric dimensions are in millimeters. Metric data is presented in (). Dimensions are subject to change without notice. Do not use for construction purposes unless certified.
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TS Series Pump

Dimensions
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TS Series Pump

Dimensions

14.

* Motor dimensions are approximate and vary by manufacturer and motor type.

B1 Suction B2 Discharge
Model No. | HP
1760 :"°‘°’ A ANSI | ANSI | ANSI | ANSI | ¢ |cc| D | E| F |G |H J K L1 L2 L3 L4 M| N|P|R
Flange Size| RpMm | Frame CLASS | CLASS | CLASS | CLASS
75 | 365T | 33.70 (856) 70.87 (1800) | 27.56 (700) | 27.56 (700)
100 2%T | 3138 75.98 30.12 30.12
405T
100813 797 1930 765 765
125 405T 77 1.18 1.89 1.10 1.61 17.72| 9.45 | 9.45 |23.35/18.19(46.73(29.02| 6 x 1.1 | 9.33 ( ) (765) (765) 28.74|31.10(39.37 | 1.34
4447 N/A
(25‘;’ x2803) TaaT | 4488 @0) | @8 | @8 | 1) |@50)|@40)|(240) | (593) | 462) |(1187)| (737) | 6 x 28) | 237) | 8228 33.27 33.27 (730) | (790) |(1000)| (34)
x 150
445T (1140) (2090) (845) (845)
00 |445T
4477 | 48.66 (1236) 88.58 (2250) | 36.42 (925) | 36.42 (925)
100 |LA%4T | 3854 75.98 30.12 30.12
405T
205T 979) (1930) (765) (765)
125
4447
100816 44.88 82.28 az.27 3s.27
1.18 1.89 1.10 1.61 19.69| 9.45 | 9.45 |23.35/18.19(48.70(29.02| 6 x 1.1 | 9.33 28.74|31.10(39.37 | 1.34
150 444T
10x8 4451 (1140) (2090) (845) (845) N/A
@0) | @8 | @8 | (1) |(500)|@40)|(240) | (593) | (462) |(1237)| (737) | (6 x 28) | (237) (730) | (790) |(1000)| (34)
445T
(254x203) | 200
4477 | 4866 88.58 36.42 36.42
g0 |47 | (1289) (2250) (925) (925)
4497 53.66 93.31 38.78 38.78
300 | 449T | (1363) (2370) (985) (985)
00 |_449T [58.66 (1369 102.36 (2600) | 28.87 (733.3) | 28.87 (733.3) | 28.87 (733.3)
G5008 | 60.39 (1534) 104.33 (2650) | 2953 (750) | 29.53 (750) | 29.53 (750)
449T | 53.66 (1363) 102.36 (2600) | 28.87 (733.3) | 28.87 (733.3) | 28.87 (733.3)
350 | E5008 |  60.39 95.28 (2420) | 26.51 (673.3) | 26.51 (673.3) | 26.51 (673.3)
G5008 | (1534) 104.33 (2650) | 29.53 (750) | 29.53 (750) | 29.53 (750)
449T | 53.66 (1363) 102.36 (2600) | 28.87 (733.3) | 28.87 (733.3) | 28.87 (733.3)
400 | E5008 | 60.39 95.28 (2420) | 26.51 (673.3) | 26.51 (673.3) | 2651 (673.3)
G5008 | (1534) 104.33 (2650) | 2953 (750) | 29.53 (750) | 29.53 (750)
100821 449T | 53.66 (1363) 102.36 (2600) | 28.87 (733.3) | 28.87 (733.3) | 28.87 (733.3)
450 [ E5008 6039 (1534 118 | 189 | 110 | 161 |19.69|11.81|11.81|27.44|20.94|52.64(32.95| 8 x 1.1 | 933 [g5 08 (2420 | 26,51 (673.3) | 26,57 (673.3) | 26.51 (673.3) | 37-40|39.76 | 46.85 | 2.64
10x8 G5010 | 6740 (1712) | (30) | (48) | (28) | (41) |(500) | (300) | (300) | (697) | (532) |(1337)| (837) | (8 x 28) | (237) | 11142 (2830) | 31.89 (810) | 31.89(810) | 31.89 (810) |(g50) |(1010)|(1190)| (67)
(254 x 208) E5008 |60.39 (1534) 95.28 (2420) | 26.51 (673.3) | 26.51 (673.3) | 26.51 (673.3)
500 | E5010 | 4740 102.36 (2600) | 28.87 (733.3) | 28.87 (733.3) | 28.87 (733.3)
G5010 111.42 (2830) | 31.89 (810) | 31.89 (810) | 31.89 (810)
00 | 010 (1712 102.36 (2600) | 28.87 (733.3) | 28.87 (733.3) | 28.87 (733.3)
G5012 | 75.39 (1915) 119.69 (3040) | 34.65 (880) | 34.65 (880) | 34.65 (880)
00 | E9010 [67.40 (1712) 102.36 (2600) | 28.87 (733.3) | 28.87 (733.3) | 28.87 (733.3)
G5012 | 7539 119.69 (3040) | 34.65 (880) | 34.65 (880) | 34.65 (880)
00 |E5012 111.42 (2830) | 31.89 (810) | 31.89 (810) | 31.89 (810)
Gs012 | (1919) 119.69 (3040) | 34.65 (880) | 34.65 (880) | 34.65 (880)
150 24T | 4488 88.58 24.28 2428 24.28
445T
oo |45 (1140) (2250) 616.7) 616.7) 616.7)
447T 48.66 97.64 27.30 27.30 27.30
121014
os0 2477 | (230) | 126 | 201 | 118 | 1.89 |19.69|11.81|11.81|27.44|20.94 |52.64|32.95| 8x 1.1 | .33 | (2480) (693.3) (693.3) (6933 |37.40|30.76 | 46.85| 2.64
12x10 449T 53.66 102.36 28.87 28.87 28.87
08 n25) | a0p |40 | 01369 @2 | 1) | 60) | (8 |(500)|(300) (300) | (697) | (532) |(1337)| (837) | B x 28) | (237) | (2600 733.3) 733.3) (7333 | (950) |(1010)|(1190)| (67)
G5008 | 60.39 (1534) 104.33 (2650) | 2953 (750) | 29.53 (750) | 29.53 (750)
449T | 53.66 (1363) 102.36 (2600) | 28.87 (733.3) | 28.87 (733.3) | 28.87 (733.3)
350 | E5008 |  60.39 95.28 (2420) | 26.51 (673.3) | 26.51 (673.3) | 26.51 (673.3)
G5008 | (1534) 104.33 (2650) | 29.53 (750) | 29.53 (750) | 29.53 (750)

English dimensions are in inches. Metric dimensions are in millimeters. Metric data is presented in (

). Dimensions are subject to change without notice. Do not use for construction purposes unless certified.
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TS Series Pump
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TS Series Pump

Dimensions

16

* Motor dimensions are approximate and vary by manufacturer and motor type.

B1 Suction B2 Discharge
Mode! N_o' 1760 x:::; A cll\.':\ss‘ls cﬂ‘zls cﬂgs CII\_T\SSIS clcc|p | E|F|a|H|J K L1 L2 L3 L4 M| N|P|R
Flange Size | RPM
125 | 250 | 125 | 250
0o | 4457|4488 (1140 92.52 (2350) | 25.59 (650) | 25.59 (650) | 25.59 (650)
4471 48.66 101.18 28.48 28.48 28.48
4471 (1236) (2570) (723.3) (723.3) (723.3)
20 et 53.66 106.30 30.19 30.19 30.19
449T (1363) (2700) (766.7) (766.7) (766.7)
800 o008 [ 60.39 (1534) 108.66 (2760) | 30.97 (786.7) | 30.97 (786.7) | 30.97 (786.7)
4497 | 53.66 (1363) 106.30 (2700) | 30.19 (766.7) | 30.19 (766.7) | 30.19 (766.7)
121018 350 | E5008 60.39 100.00 (2540) | 28.08 (713.3) | 28.08 (713.3) | 28.08 (713.3)
G5008 | (1534) 126 | 201 | 118 | 189 |21.65|11.81|11.81|20.80|22.87 57.36(35.71| 8 x 1.1 | 933 [{08 66 (2760) | 30.97 (786.7) | 30.97 (786.7) | 30.97 (786.7) | 3543 |37.64 |45.28| 2.20
12x10 4497 |5366(1369) | (32 | s1) | @0) | @8 |50 |(300) | (300) | (757) | 581) |(1457)| (e07) | 6 x 28) | (237) | 106:30 (2700) | 30.19 (766.7) | 30.19 (766.7) | 30.19 (766.7) | (900) | (956) |(1150)| (56)
(305x254) | 400 | E5008 60.39 100.00 (2540) | 28.08 (713.3) | 28.08 (713.3) | 28.08 (713.3)
G5008 | (1534) 108.66 (2760) | 30.97 (786.7) | 30.97 (786.7) | 30.97 (786.7)
449T | 53.66 (1363) 106.30 (2700) | 30.19 (766.7) | 30.19 (766.7) | 30.19 (766.7)
450 | E5008 | 60.39 (1534) 100.00 (2540) | 28.08 (713.3) | 28.08 (713.3) | 28.08 (713.3)
G5010 | 67.40 (1712) 115.75 (2940) | 33.33 (846.7) | 33.33 (846.7) | 33.33 (846.7)
E5008 | 60.39 (1534) 100.00 (2540) | 28.08 (713.3) | 28.08 (713.3) | 28.08 (713.3)
500 | E5010 67.40 107.09 (2720) | 30.44 (773.3) | 30.44 (773.3) | 30.44 (773.3)
G5010 | (1712 115.75 (2940) | 33.33 (846.7) | 33.33 (846.7) | 33.33 (846.7)
100 2%T | 3854 83.07 22.44 22.44 22.44
405T
(2057 | ©79) 2110) (570) (570) (570)
141213 % awr
2aaT 44.88 138 | 213 | 1.26 | 2.01 |19.69|11.81[11.81|27.44|20.94|52.64(32.95| 8 x 1.1 | 9.33 88.58 24.28 24.28 2428 |37.40|39.76|46.85 | 2.64
14x12 1% [T (1140) @5 | 64 | (2 | 1) |(500)|(300) | (300) | (697) | (532) |(1337)| 837) | (8 x 28) | (237) (2250) (616.7) (616.7) 616.7) | (950) |(1010)|(1190)| (67)
(356 x 305) 245T
200 48.66 97.64 27.30 27.30 27.30
447T (1236) (2480) (693.3) (693.3) (693.3)
20 o [sa66 (1363) 102.36 (2600) | 28.87 (733.3) | 28.87 (733.3) | 28.87 (733.3)
00 | 2497|5366 (1363) 106.30 (2700) | 30.19 (766.7) | 30.19 (766.7) | 30.19 (766.7)
G5008 | 60.39 (1534) 108.66 (2760) | 30.97 (786.7) | 30.97 (786.7) | 30.97 (786.7)
449T | 53.66 (1363) 106.30 (2700) | 30.19 (766.7) | 30.19 (766.7) | 30.19 (766.7)
350 | E5008 60.39 100.00 (2540) | 28.08 (713.3) | 28.08 (713.3) | 28.08 (713.3)
G5008 | (1534) 108.66 (2760) | 30.97 (786.7) | 30.97 (786.7) | 30.97 (786.7)
449T | 53.66 (1363) 106.30 (2700) | 30.19 (766.7) | 30.19 (766.7) | 30.19 (766.7)
400 | E5008 60.39 100.00 (2540) | 28.08 (713.3) | 28.08 (713.3) | 28.08 (713.3)
161217 G5008 | (1534) 108.66 (2760) | 30.97 (786.7) | 30.97 (786.7) | 30.97 (786.7)
2497 |53.66(1363) | 146 | 224 | 1.26 | 201 |21.65|13.78|13.78|20.80|22.87|57.36|35.71| 8x 1.1 | 9.33 70530 (2700) | 30.19 (766.7) | 30.19 (766.7) | 30.19 (766.7) | 35:43 | 37.64 | 45.28 | 2.20
16 x 12 450 | ES008 |6039(1534) | 37 | 57) | @2 | (51) |650)|(350)| @350) | (757 | 581) |(1457)| (@07) | (8 x 28) | (237) | 10000 (2540) | 28.08 (713.3) | 28.08 (713.3) | 28.08 (713.3) | (900 | (56) |(1150)| (56)
(406 x 305) G5010 | 67.40 (1712) 115.75 (2940) | 33.33 (846.7) | 33.33 (846.7) | 33.33 (846.7)
E5008 | 60.39 (1534) 100.00 (2540) | 28.08 (713.3) | 28.08 (713.3) | 28.08 (713.3)
500 | E5010 67.40 107.09 (2720) | 30.44 (773.3) | 30.44 (773.3) | 30.44 (773.3)
G5010 115.75 (2940) | 33.33 (846.7) | 33.33 (846.7) | 33.33 (846.7)
00 |E5010 712 107.09 (2720) | 30.44 (773.3) | 30.44 (773.3) | 30.44 (773.3)
G5012 | 75.39 (1915) 122.05 (3100) | 35.43 (900) | 35.43 (900) | 35.43 (900)
700 | E5010 | 6740 (1712) 107.09 (2720) | 30.44 (773.3) | 30.44 (773.3) | 30.44 (773.3)
G5012 | 75.39 (1915) 122.05 (3100) | 35.43 (900) | 35.43 (900) | 35.43 (900)

English dimensions are in inches. Metric dimensions are in millimeters. Metric data is presented in (

). Dimensions are subject to change without notice. Do not use for construction purposes unless certified.
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TS Series Pump

Dimensions

A e— E —»|a«—F —»
SUBJECTTO 4 L
~<—— CUSTOMER'S—— T f
MOTOR SELECTION
~A
il
Il B 111 i
| |
J THRU LI | i \/ s
HOLES A R |G
- T <J
SEE
NOTET [ - s | ] H
N |
5m—¢— g g " y

' L4 —>|e— 13— ]e—12—»
200mmTOLAST HOLE (L2, L3, OR L4)
- L1

-—|

A

> 200 mm

\

NOTE 1: Additional set of smaller holes are for alignment. Dimensions

not supplied.
SECTION A-A SECTION A-A
CW ROTATION C.C.W, ROTATION
VIBAVED FROM COUPLING END

VIBMVED FROM COUPLING END

821 D—l<—>|<—C—> <—C—>|<—>|—D _{BQ

SUCTION  SUCTION
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TS Series Pump

Dimensions

* Motor dimensions are approximate and vary by manufacturer and motor type.

B1 Suction B2 Discharge
Mode! N'o' 1760 Motor A A | AN e jec| D | E|F 6 | H| J |K L L2 L3 L4 M| N|P|R
Flange Size| RPM
125 | 250 | 125 | 250
50 |_447T _[48.66 (1236) 101.18 (2570) [ 28.48 (723.3) | 28.48 (723.3) | 28.48 (723.3)
4497 | 5366 106.30 30.19 30.19 30.19
4497 | (1369) (2700) (766.7) (766.7) (766.7)
%90 "Gs008 [ 6039 (1534) 108.66 (2760) | 30.97 (786.7) | 30.97 (786.7) | 30.97 (786.7)
449T | 53.66 (1363) 106.30 (2700) | 30.19 (766.7) | 30.19 (766.7) | 30.19 (766.7)
161415 ] as0 [ Eso0s 60.39 (1534)| 146 | 224 | 1.38 | 213 |25.59|13.78(13.78|29.80|22.87 |61.30|35.71 | 8 x 1.1 | 9.33 | 100.00(2540) | 28.08 (713.3) | 26.08 (713.3) | 28.08 (7133) | 35.4357.64| 45.28| 2.20
x4 G5008 108.66 (2760) | 30.97 (786.7) | 30.97 (786.7) | 30.97 (786.7)
(406 x 356) 449T |53.66(1363)| @7 | 67) | 85 | (54 |(650) |(350) | (350) | (757) | (581) |(1557)| (907) | (8 x 28) | (237) [ 106.30 (2700) | 30.19 (766.7) | 30.19 (766.7) | 30.19 (766.7) | 900) | (956) |(1150)| (56)
400 | E5008 | 6039 100.00 (2540) | 28.08 (713.3) | 28.08 (713.3) | 28.08 (713.3)
G5008 | (1534) 108.66 (2760) | 30.97 (786.7) | 30.97 (786.7) | 30.97 (786.7)
449T | 53.66 (1363) 106.30 (2700) | 30.19 (766.7) | 30.19 (766.7) | 30.19 (766.7)
450 | E5008 | 60.39 (1534) 100.00 (2540) [ 28.08 (713.3) | 28.08 (713.3) | 28.08 (713.3)
G5010 | 67.40 (1712) 115.75 (2940) [ 33.33 (846.7) | 33.33 (846.7) | 33.33 (846.7)
SECTIONA-A SECTIONA-A
A E j— F —» C.W ROTATION C.C.W ROTATION
SUBJECTTO ‘ | VIBMVED FROM COUPLING END VIBMED FROM COUPLING END

~+— CUSTOMER'S
MOTOR SELECTION

T c‘;

HOLES R
- ]
SEE H
NOTE 1 EF T = I\
K i
] el bl e | §
- L4 —>|<— L3 —>|<— L2—»
200mmTOLAST HOLE (L2, L3, OR L4) 200 mm
L1

NOTE 1: Additional set of smaller holes are for alignment. Dimensions
not supplied.
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