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Quiet, dependable power. Proven performance.
Taco’s extensive line of vertical inline pumps are 
designed for optimum performance and ease of 
installation. Doing your job once means doing it 
right...with pumps made by the world leader in 
hydronic technology for heating and cooling. 
Each pump we sell is backed by Taco’s reputation for 
quality and dependability, and engineered for years 
of trouble-free service.

Space Saving Design Taco vertical inline pumps 
require no isolation pads. Their simplified in-the-line 
design saves you time and money.

Back Pull-Out Design Should a service call or main-
tenance ever be required, our pumps pull out from 
the back. There’s no need to disconnect the pump 
from the piping system to work on it.

Close Coupled Design Each vertical inline pump 
features Taco’s close coupled design for improved 
alignment and increased seal life. The bottom line? 
Fewer service calls.

Lower Installed Cost Because of the way we’ve 
engineered our pumps, they require less time to 
install, and require no special tools or hardware.

Replaceable casing wear ring, pump support 
bracket are all value added options.

We’ve got you covered With flows ranging up 
to 2500 GPM and heads up to 300’ TDH, Taco can 
do the job. 

Support Stand These optional support stands, 
made of rugged ductile iron, can be 
added to all KV pump models. The 
already small footprint of KV pumps 
in tight mechanical rooms is further 
enhanced with the support 
stand’s easy access bolt holes. 
Now installation and maintenance 
is that much easier.

Features & Benefits
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1 Standard NEMA JM Motor.

2 Standard seal design allows for flexibility of seal options.

3 Pressure tapping on suction and discharge for easy verification 
     of pump performance.

1

2
3

4 5 7

4 250# flanges available

8 High efficiency impellers standard on all models
9 Support Stand

7 Low cost replaceable optional wear ring available
6 Machined mounting surface with tapped holes
5 Casing drain

6

8

9



Part I – Fundamentals
A centrifugal pump operated at constant speed deliv-
ers any capacity from zero to maximum depending on 
the head, design and suction conditions. Pump perfor-
mance 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 application, consider-
ations 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 stan-
dardized. For many smaller circulators, only the flow 
and pressure produced are represented on the per-
formance curve (Fig. 1-1).

For larger and more complex buildings and systems,
economic and functional considerations are more 
critical, 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).

Pump performance curves show this interrelation of 
pump head, flow and efficiency for a specific impel-
ler 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 selec-
tion curve can be used, to give a complete picture 
of the available head and flow for a given pump line 
(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 a 
specific gravity of 1.0.

Part II – 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 chang-
es. A pump can operate at any point of rating on its 
performance 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.
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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 equiv-
alent 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).

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.

Fig. 2-2 illustrates the use of a discharge valve to 
change the system head to vary pump flow. Partially 

Fig. 2-1

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 the pump performance curve for differ-
ent total resistance possibilities provides the system 
designer important 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 appro-
priate 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.

Fig. 2-2

Part III – 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.

Fig. 2-3

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 1 in 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 
cooling system, the function of the pump is to circu-
late the same quantity of fluid over and over again. 
Primary interest is in providing flow rate. No static 
head or lifting 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 pro-
duced 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 pos-
sible. 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.

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 
intersection of system resistance and pump curves 
as illustrated for a stable curve in 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 fallacy 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.

Fig. 3-2

 

2

Fig. 3-3

3

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 
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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 estab-
lished, as shown in 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 determined 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 composite 
pump performance curves to evaluate their perfor-
mance under various conditions.

It is sometimes heard that for multiple pumping the
individual 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 head, with all pumps 
operating (maximum flow) is less than the shutoff 

Fig. 3-4

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 open system with static head.

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 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 is greater than that developed by Pump 1.
In other words, Pump 2 overpowers Pump 1. 

Fig. 3-5

Fig. 3-6
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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 
considerations; 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 forma-
tion of vapor pockets or cavitation. Required NPSH, 
then, varies from one pump manufacturer to the next 
and from one manufacturer’s model to another. The 
required NPSH for a particular pump model varies 
with capacity and rapidly increases in high capacities.
The available NPSH, on the other hand, is dependent 
on the piping system design as well as the actual 
location of the pump in that system. 

The NPSH available as a function of system pip-
ing design must always be greater than the NPSH 
required by the pump in that system or noise and 
cavitation 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 
subsequent collapse of vapor pockets in a liquid. 
Cavitation in a centrifugal pump begins to occur 
when the suction 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. The Taco 
pump performance curve below (Fig. 4-1) includes 

Fig. 4-1
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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 avail-
able system NPSH greater than 4 feet would, there-
fore, be necessary to ensure satisfactory pump perfor-
mance and operation.

Typical Specification
Furnish and install centrifugal in-line single stage 
pump(s) with capacities and characteristics as shown 
on the plans. The design must permit easy replace-
ment of the mechanical shaft seal without removal 
of the motor. Pumps shall be Taco Model KV or 
approved equal.

Pump volute or casings shall be constructed of class 
30 cast iron. The pump casing shall have equal suc-
tion and discharge ports. The pump casing shall be 
drilled and tapped for gauge ports at both the suc-
tion and discharge flanges and for drain port at the 
bottom of the casing. Optional bronze wear ring can 
be fitted to the casing. The pump shall be capable of 
being serviced without disturbing system piping. The 
impeller shall be bronze and hydraulically balanced 
by either back vanes or balancing holes. The impeller 
shall be dynamically balanced to ANSI Grade G6.3 
and shall be fitted to the shaft with a key.

ADDITIONAL OPTIONS

Filters Cuno 5 Micron

Separators Kynar Cyclone Separator

OPERATING SPECIFICATIONS

   Standard  Optional

Flange ANSI Class 125* ANSI Class 250*

Pressure          175 PSIG* 1210 KPA     300 PSIG* 2070 KPA

Temperature     250°F 120°C**         250°F 102°C**

* Per Pressure Temperature Ratings chart above.
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The pump cover shall be machined to provide a 
balance chamber from the close tolerance between 
the back impeller hub and the cover.  The cover shall 
be fitted with a bronze throttle bushing as standard.  
The cover shall be designed to provide maximum 
flexibility of mechanical shaft seals and flush glands.

The pump seal shall be EPT Ceramic rated to 250 
degrees F**. Optional seat materials and elastomers 
are available. The pump shall have a factory installed 
vent/flush line to insure removal of trapped air and 
mechanical seal cooling. The vent/flush line shall 
run from the seal chamber to the pump discharge. 
Extended seal life can be accomplished with an 
optional filter or sediment separator, which can be 
incorporated in the vent/flush line.

The pump shall be coupled to a NEMA rated motor 
designed for continuous operation and readily 
removable for servicing.  The pump shaft shall be 
of stainless steel and incorporate a suitable internal 
seal. The pump and motor shaft must be connected 
with circular keys capable of transmitting axial loads 
to the motor bearings. The motor shall be connected 
to the pump shaft through a high tensile aluminum 
split style coupling. 

** For operating temperatures above 250˚F, a cooled flush is 
required and is recommended for temperatres above 225˚F for 
optimum seal life. On closed systems, insert a small heat exchanger 
in the flush line to cool the seal flushing fluid.
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KV Series Performance Field 1160 RPM Curves also available on TacoNet®

KV Vertical Inline Pump Materials of Construction
MATERIALS OF CONSTRUCTION

Cast Iron
ASTM A48/
A48M-03
Class 30A

Ductile Iron
ASTM A536-84
Grade 65-45-12

N/A

Bronze
ASTM B584 ALLOY
C83600 or C84400

Bronze
ASTM B584 ALLOY
C83600 or C84400

N/A

N/A N/A
Bronze

ASTM B584-98A
C92200

Carbon Steel Carbon Steel

Bronze
ASTM B584-98A

C92200

Bronze
ASTM B584-98A

C92200

Stainless Steel
TYPE 303

ASTM A276

Ceramic/EPT Ceramic/EPT

Tungsten 
Carbide/EPT

or Silicon-
Carbide/EPT

Copper & Brass
C3600

Copper & Brass
C3600

Cast Iron
ASTM A48/
A48M-03
Class 30A

Ductile Iron
ASTM A536-84
Grade 65-45-12

N/A

Stainless Steel
ASTM A351/A

351M-08

Stainless Steel
ASTM A351/A

351M-08
N/A

N/A N/A
Bronze

ASTM B584-98A
C92200

Carbon Steel Carbon Steel N/A

Bronze
ASTM B584-98A

C92200

Bronze
ASTM B584-98A

C92200

Ceramic/EPT Ceramic/EPT

Copper & Brass 
C3600

Copper & Brass 
C3600 N/A

N/A =  Not Available Revised: 05-31-2017

Casing

Impeller

Wear Ring

Shaft

Shaft Sleeve

Mechanical
Seal

Seal Flush 
Line 

Assembly

BRONZE FITTED

STANDARD PUMP CONSTRUCTION OPTIONAL
125# or 250#125# Flange 250# Flange

NSF 61

STANDARD PUMP CONSTRUCTION OPTIONAL
125# or 250#125# Flange 250# Flange

N/A

N/A
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KV Series Performance Field 1760 RPM Curves also available on TacoNet®

KV Series Performance Field 1450 RPM Curves also available on TacoNet®
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KV Series Performance Field 3500 RPM Curves also available on TacoNet®

KV Series Performance Field 2900 RPM Curves also available on TacoNet®

Commercial Hydronic
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www.TacoComfort.com

Presenting DIY Balancing
Every HVAC pump needs to be balanced by an expert who 
must account for construction variables and safety factors.  
Whether constant or variable speed, the balancing process has 
to be addressed at commissioning and startup.  But what if you 
could zero in on the true system resistance without inducing 
false head and balance the pump yourself ?  You can with 
Taco’s SelfSensing ProBalance® technology.  

The benefits of Do-It-Yourself balancing:
•	 You’ll have control over your construction 	

schedule and subcontractors

•	 Reduced installation costs

•	 You can help a LEED team get a job into their budget

What kind of savings can you expect?
Balancing a constant flow system with Taco drives saves lots 
of energy and increases pump life dramatically.  For example, 
a pump that would have run at 1750 rpm @ 60hz is balanced 
with Self-Sensing technology to run at 1458 rpm @50hz.  Now 
the pump consumes 57% of the horsepower and runs 291 
fewer revolutions per minute.  The savings translate to 419,000 
cycles per day or 150M fewer cycles very year.  As a result, the 
pump lasts longer, requires less maintenance, and uses less 
energy.  

To illustrate, using best practices and balancing with drives 
saved a Tennessee hospital $3,000 in yearly electrical costs on 
100 hp chiller pumps running at 47 hz instead of 60 hz.

The ultimate in pump protection
and electrical safety.
The SelfSensing Series also features automatic 
alerts with optional shutdown for no-flow,      

dry-run, and end-of-curve operation.  
That means the seal is safe should 
someone forget to open a valve or to 
run the pump without water.  What’s 
more, the unit is electronically pro-
tected for overload and locked rotor 
conditions per UL 778 and CSA C22.2 
No. 108, so the motor is protected 
— a real crowd pleaser for insurance 
companies.

Parallel Pumping Configuration
The SelfSensing Modulating Pump Controller (MPC) 
stages individual pumps in parallel configuration for 
best overall pumping efficiency. The MPC is capable 
of operating 2 to 4 pumps in parallel for maximum 
efficiency. The Sensorless Parallel Pump Controller 
provides single building automation systems connection 
in either BACnet MSTP or Modbus RTU and is enclosed 
in a NEMA 4X certified enclosure.

Smart pumping your entire system

ProBalance® feature not available in Parallel Pumping Configuration.


