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optimum  
performance
any given time

Armstrong Design Envelope Pumps 
are a complete solution for heating, 
cooling and plumbing systems. The 
integration of a perfectly matched 
pump, motor, intelligent variable 
speed controller and cloud based 
Active Performance Management 
creates the highest value pumping 
solution. 

Whether driven by  
social, environmental 
or fiscal responsibility, 
forward-thinking  
organisations must  
embrace energy-saving 
technologies and  
practices.

Eliminate cost trade-offs 
Through innovation, Armstrong’s Design 
Envelope offers the lowest installed cost and 
lowest life cost of any pumping solution on 
the market.



Demand-Based Operation	

Design Envelope solutions reduce pumping costs through 
variable speed, demand-based operation — consuming only the 
energy required, based on current system demand.

Design Envelope Pumps use a combination of optimised impeller 
size and speed control for energy efficient operation within 
a given performance envelope. The performance envelopes 
are selected for the best pump efficiency where variable flow 
systems operate most often. This ensures a building’s pumping 
system consumes as little energy as possible. It also ensures 
that the installation meets or exceeds ashrae 90.1  guidelines 
requiring 70% energy savings at 50% of peak load.

Energy Savings	

Armstrong Design Envelope variable speed technology 
fundamentally changes the operation of a pump within 
the larger hvac system. The variable speed intelligence 
embedded in the Armstrong Design Envelope controller 
adjusts the pump operation to meet the immediate 
demand. The pump responds instantaneously and 
draws only the power required to meet that demand.
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Most systems  
operate at less than 
60% capacity  
90% of the time  
or more.

Traditional pumps 
are designed for high 
efficiency operation 
at full load.
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Design Envelope  
pumps are built for  

high  
efficiency  
operation at part load

up to 

65% 
installed cost  
savings

up to

80%
energy  
savings

kWh

at 100% design flow at 50% design flow

kWh

maximum energy
and cost savings 



evolution of  pumping

up to  

65%  
energy  
savings

variable speed pump
wall-mounted  
controller/2-way valve

> Inefficient induction motor 
	 operation
> Pump selected to design 	
	 point
> Sensor located at remote 
	 load
> Maintain pressure at  
	 remote zone
>	No savings if sensor 	
	 stops working

up to  

50%  
energy  
savings

variable speed pump                           
wall-mounted
controller/2-way valve

>	Sensor in mechanical  
	 room
>	Maintain constant  
	 design head
>	No savings if sensor 	
	 stops working

constant speed pump  
3-way valve

variable speed pump
with controls disabled 
(pump in hand)
 
> Constant speed  
    operation
> Base case for pump  
    energy usage
> 	Pump runs at design 	
  	 point, controlled by 
	 throttling

average  

15%  
energy  
savings

> Constant reduced speed
> Reduce motor speed in  
    lieu of throttling flow

variable speed pump 
wall-mounted
controller

up to  

70%  
energy  
savings

design envelope 3.1  

> Pump speed control 
	 through Sensorless 
	 technology 
> Detailed mapping of  
	 performance curve 
> Smaller motor selection   
	 on 25% of projects 
> Integrated controller —  
	 higher motor efficiency
> Flow measurement  
	 accuracy of ±5%
> Optimised selection  
	 against load profile



&  e n e r g y  s a v i n g s

superior performance

40% 
savings 
with active 
performance 
management

up to  

80%  
energy  
savings

design envelope  
generation 5 
(0.75-7.5 kW) 

> Advanced digital controls 
> Control tuned to  
	 specific motor
> depm motor: ie5 efficiency  
	 rating
> Advanced hydraulics

up to  

90%  
energy  
savings

design envelope  
generation 5  

> Multi-pump load  
	 sharing 	
> Best-efficiency staging 
	 (Parallel Sensorless Pump 	
	 Control)
> Onboard diagnostics 
	 and trending
>	Real-time performance 	
	 management 

energy drift over time

Ongoing tracking, analysis and 
benchmarking of hvac performance

Data-driven optimisation in response to 
system changes

Overall savings in hvac energy and 
equipment maintenance costs

Deeper insights into hvac operation for 
informed decision-making

Long-term mechanical system efficiency

active performance 
management services deliver:

0.75 - 7.5 kW depm motor benefits: 
>	 Higher efficiencies at full load and part loads for lower 

lifecycle costs
> 	Higher stable operating speeds for smaller pumps, lower 

installed costs
>	 Reduced noise and vibration for quiet and stable operation
>	 Reduced weight and size for easier, faster installation
>	 Less heat generated for longer equipment life



Using Sensorless technology, a Design 
Envelope Pump’s performance data and 
operating curve are pre-programmed into the 
controller. During operation, the controller 
tracks the power draw and rpm  of the pump 
and establishes the hydraulic performance and 
position of the pump’s head-flow condition 
relative to the system requirements. 

As the building’s control valves open or close to 
regulate flow to the coils and maintain building 
occupant comfort, the Sensorless controller 
automatically adjusts the pump speed to match 
the required system pressure and flow.

load

load

load

load

chiller

building
height

two way
control valves

traditional
external
sensor

t

t

t

t

t tt

controls

Equipped with Sensorless 
technology, Design Envelope 
solutions do not require an 
external sensor to monitor and 
control the hvac load.

In a chilled or heating water system, 
a building’s temperature controls 
influence the local flow of control 
valves that modulate the flow to 
the coils (load). As the control 
valves open for more water flow, the 
differential pressure across the valve 
decreases. 

The controller reacts to this change 
by increasing the pump speed. If the 
control valves close to reduce the 
water flow, the differential pressure 
across the valve increases and the 
controller reduces the pump speed.

tracking
power & speed program 

map

controlling
head & flow

(P1 ,S1)=(H1 ,F1)

(P2 ,S2)=(H2 ,F2)

accurately track 
power & speed

control head
and flow

sensorless 
technology

accurately track 
power & speed

control head
and flow



Parallel Sensorless Pump Control* (pspc) 
is a patented technology that improves the 
efficiency of a multi-pump installation through 
optimised load sharing. 

The traditional approach to control in a multi-
pump installation involves staging pumps on 
the basis of motor speed. pspc technology 
stages pumps based on operating efficiency 
rather than motor speed and improves the 
efficiency of the full pump array by up to 30% 
over traditional multi-pump installations.

hvac loads and flow requirements change 
throughout the day. In the graph, the point 
where the dotted vertical line intersects the 
system efficiency curves represents the flow 
level at which one pump in the array should 
be staged on or off. 

Staging pumps at any other point forces the 
pump array to operate at efficiency levels 
that are less than optimal. In a multi-pump 
installation, Parallel Sensorless Pump Control 
monitors pump speed and stages pumps at 
the correct flow levels to optimise efficiency.

parallel   sensorless

save up to  
30% on 
operating 
costs

traditional
speed-based staging

he
ad
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flow

1p eff 2p eff

2 pumps

90% 
capacity

saving 
opportunity

control curve

1 pump

*pspc can control and stage up to 4 pumps
The Armstrong ips 4000w is available to 
control more than 4 pumps.

control curve

parallel sensorless pump control
best efficiency staging
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Because hvac pumping systems mostly 
operate at part load, a design using 2 or 
more smaller pumps is more efficient than 
one larger pump. In a 2-pump system, if 
one pump fails, the remaining pump can 

serve the system requirements with about 
70% flow redundancy. The capacity split 
can be adjusted based on the building 
type and duty requirement.

redundancy and savings 
with parallel pumping 

capacity 
split

flow  
redundancy

duty 
requirement

typical 
applications

2 × 50%

50%

50%

70%
Flow 
Redundancy

generic 
duty 

schools, 
apartments

2 × 70%

70%

70%

85%
Flow 
Redundancy

high 
sensitivity

hotels,  
offices, 
health 
centres

2 × 100%

100%

100%

100%
Flow 
Redundancy

mission 
critical

hospitals, 
data centres



flow informs
Design Envelope Pumps monitor flow so accurately they 
function as a flow metre. Industry standards recommend 
balancing system flows to ±10% accuracy. Design 
Envelope Pumps  ≥ 1.5 kW deliver accuracy of ±5%.

•	 Highly accurate and reliable - no issues with fouling, 
so no need to service or re-calibrate

•	 Low installation cost - easy installation for retrofits 
•	 Integral to pump - no additional space or wiring 

required
•	 Energy savings - accurate flow data informs 

optimisation of an entire hvac system

For evaluating an hvac system, just two flow values and 
four temperature points provide all the data needed to 
understand flow rates, heat loads and operating efficiency.

+/- 5% flow 
measurement 
accuracy 



learns  
predicts  
optimises

active  
performance 
management™

Active Performance Management 
is a systems management approach 
that optimises hvac systems at 
any stage of a building’s life-cycle 
by continually learning from a 
broad network of installations 
and responding to changing hvac 
requirements. The combination of 
smart commissioning with real-time 
alerts and system transparency 
addresses performance drift and 
maintains occupant comfort.

optimised efficiency 
and performance

40%
With Active Performance 
Management at the plant 
level, you can save up to

annual operating cost
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Pump Manager is a cloud-based subscription service that 
tracks pump performance and provides early diagnostic 
warnings, trends, analysis and automated reports. With 
Pump Manager, customers can make informed decisions 
based on real-time data and take action as needed. 

Through connections to existing bas, cmms and  ems 
systems, Pump Manager enables Active Performance 
Management, leveraging deep analytics to provide greater 
predictive accuracy and even greater hvac efficiency.

pump manager

design envelope pump  
control functions

weather  
and other  
benchmarking 
data

application program interface   
Software intermediary that allows Pump Manager 
to communicate with other applications

energy management system
Measures and tracks performance based 
on transmitted data and data analytics

building automation system
Monitors and controls equipment based  
on transmitted data and data analytics

performance packages
Maintains optimal efficiency and 
minimises downtime and failures

computer maintenance 
management system
Schedules maintenance based on data  
analytics and permits predictive maintenance                                                                                          

data   
transmission

performance 
packages

functions  
included

Sensorless Bundle 
(standard)

•	 Sensorless control
•	 Flow metre 
•	 Constant flow
•	 Constant pressure

Parallel Sensorless
(standard on Tango  
and dualArm)

•	 Parallel Sensorless 
control                              

Energy Performance 
Bundle

•	 Auto-flow balancing
•	 Maximum flow  

control

performance 
packages

functions  
included

Protection Bundle •	 Minimum flow control
•	 Bypass valve control

Dual-season setup
•	 Pre-set heating and 

cooling parameters for 
two-pipe systems

NOTE:
1.  THE SECTION VIEW A-A IS ROTATED 90 ° CW.
2.  EPDM 1 TO BE VULCANIZED OVER STAINLESS STEEL INSERT 2 .
3.  EPDM ELASTOMER HARDNESS TO BE 70-DUROMETER TO ASTM D1415
4.  MACHINING TOLERANCES APPLY TO THE ENTIRE DRAWING

a

c

D

e

6 5 4 1

MICROINCHES

INCH
Standard

N/A
4302, 4382 DUAL ARM PUMPS

GD&T to follow ASME
14.5 R2009

6/21/2011
6/20/2011

Ini
Ini
Ini
GL
SD

1 of 20.038220

--

1:1

B 428493-003

3rd ANGLE PROJECTION

TITLE:

REV:DRAWING NO:SIZE:

SHEET:MASS [kg]:SCALE:

COMMENTS:
ENG APP
MFG APP
Q.A.

CHECK
DRAWN

DATENAME

USED ON:

STANDARD:
SURFACE FINISH:

UNITS OF MEASUREMENT:

CAVITY NUMBER TO BE AGREED AND
IDENTIFIED ON MULTICAVITY TOOLS

ANGULAR TOLERANCE:
X ° ±.5 °
X.X ° ±.1 °

MACHINING TOLERANCE:
X.X            ±.0310 [0.762]
X.XX          ±.0100 [0.254]
X.XXX        ±.0050 [0.127]
X.XXXX      ±.0005 [0.0127]

UNLESS OTHERWISE SPECIFIED:

The information contained in
this drawing is the sole property
of S.A. Armstrong Ltd. Any
reproduction in part or whole
without written permission of
S.A. Armstrong Ltd. is
prohibited.

42
84

93
-0

03
pa

rt
 n

o:

3IN. DUAL ARM VALVE SEAT

MASS [kg(lb)] DIMMENSIONMATERIALPOSITIONPART №

ECO № DATE APPROVEDREVISION
23

5 1346 2

b

C

A

d

E

B

CASTING TOLERANCE:
0 � 3  [0 � 76.2]                 ±.031  [±0.79]
3 � 7  [76.2 � 177.8]          +.094, -.063  [+2.38, -1.58]
7 � 20  [177.8 � 508]         +.125, -.063  [+3.17, -1.58]
20 � 100  [508 � 2540]      ±.125  [±3.17]

-- ECO 9639 11-06-21 GL

428493-003 2 ASTM D1418 EPDM 0.011(0.026) 3.587X2.300X.290
428493-103 1 SST AISI-304 16GA 0.027(0.058) 3.587X2.300X.0625

2x r.175

r1.510

.254

r1.720

k .002 a b

k .004

u .002

u .004

j n .002 a b

b .002 a

a

a a
b

5.0°

20.0° 25.0°

1.400

2.500

3.400

.106

.620

r.33r.33

2.173

.400

2x r.100 ±.005

.32

1.700

.187

k .002

k .002

u .002

u .004

b

b

1 2

2x r.280

r1.565

2.500

1.700

3.400

2x r.390

r1.900

r1.400

r1.720 j n .002 a b

2.300

section a-a
scale 2 : 1

dc

.260.170

.130

.054

.054

.063

detail d
scale 4 : 1

2

1

c .002

c .002

.254

75°

.040

.046

r.020

.210

.040

.290
.085

.085
.145

.040
r.020

.240

.046

105°

detail c
scale 4 : 1

j .002 a

j .002 a

.063

section b-b

c .005

c .005



installation cost comparison

choose your configuration

2 End-Suction pumps with drives on 
wall & remote pressure sensor
100% duty/standby

1 Tango pump with sensorless and parallel 
sensorless control
2 × 50% capacity split, parallel operation

2 × Design Envelope Vertical in-lines 
with sensorless control  
100% duty/standby*

2 × Design Envelope End-Suction with 
sensorless control
100% duty/standby*

Total pump weight 309.3 kg 41.3 kg (87% savings) 98.0 kg (68% savings) 89.8 kg (71% savings)

Installation weight          1007.4 kg 236.3 kg (76% savings) 339.3 kg (66% savings) 435.9 kg (57% savings)

Installation footprint 2.47 sm 0.54 sm (78% savings) 1.14 sm (54% savings) 1.68 sm (32% savings)

Installation cost ₹ 4,82,800 ₹ 98,000 (80% savings) ₹ 2,23,204 (54% savings) ₹  2,63,086 (46% savings)

•	 Legacy design

•	 Base case for comparison

•	 Time intensive seal change

•	 Managed redundancy and parallel 
operation replaces duty/standby	

•	 Smaller units are easier to handle	

•	 Two rotating devices sharing  
one casing	

•	 Reporting and proactive 
management	

•	 Optimised lifetime performance

Eliminates the need for: 
housekeeping pads, inertia base, flex 
connections, grouting and alignment

•	 Reduced installation labour costs

•	 Smaller mechanical room footprint 
(50–75%)

Eliminates the need for:  
inertia base and alignment 

•	 Reduced installation labour costs 

•	 Smaller mechanical room footprint 
(30–50%)



design envelope configuration options

Complete integrated solutions offer the lowest installed cost 
and add value in lifetime energy and maintenance savings

2 End-Suction pumps with drives on 
wall & remote pressure sensor
100% duty/standby

1 Tango pump with sensorless and parallel 
sensorless control
2 × 50% capacity split, parallel operation

2 × Design Envelope Vertical in-lines 
with sensorless control  
100% duty/standby*

2 × Design Envelope End-Suction with 
sensorless control
100% duty/standby*

Total pump weight 309.3 kg 41.3 kg (87% savings) 98.0 kg (68% savings) 89.8 kg (71% savings)

Installation weight          1007.4 kg 236.3 kg (76% savings) 339.3 kg (66% savings) 435.9 kg (57% savings)

Installation footprint 2.47 sm 0.54 sm (78% savings) 1.14 sm (54% savings) 1.68 sm (32% savings)

Installation cost ₹ 4,82,800 ₹ 98,000 (80% savings) ₹ 2,23,204 (54% savings) ₹  2,63,086 (46% savings)

•	 Legacy design

•	 Base case for comparison

•	 Time intensive seal change

•	 Managed redundancy and parallel 
operation replaces duty/standby	

•	 Smaller units are easier to handle	

•	 Two rotating devices sharing  
one casing	

•	 Reporting and proactive 
management	

•	 Optimised lifetime performance

Eliminates the need for: 
housekeeping pads, inertia base, flex 
connections, grouting and alignment

•	 Reduced installation labour costs

•	 Smaller mechanical room footprint 
(50–75%)

Eliminates the need for:  
inertia base and alignment 

•	 Reduced installation labour costs 

•	 Smaller mechanical room footprint 
(30–50%)

* Could also be sized 2×50% parallel



tango
unmatched 
energy efficiency
Advanced hydraulic design supports industry-leading flow 
efficiency		

Built-in Parallel Sensorless pump control saves up to 30% 
more energy		

Armstrong depm motor technology delivers an additional 
6-20% efficiency, meeting ie5 efficiency standards		

Control algorithm constantly reviews operating conditions 
and adjusts output to meet immediate flow requirements 
at minimum energy consumption

always available
Most building hvac systems operate at the design point 
(100% load) less than 1% of the time. Traditional system 
design applies 100% redundancy and duplication of 
components to ensure that the design point can always be 
met. This creates huge over capacity and higher costs.

The traditional duty/standby 
approach to redundancy in hvac 
systems inflates the installed costs 
for equipment and labour, and 
adds to the carbon footprint of the 
building. Tango’s dual-pumping 
configuration modernises the 
approach to redundancy. Pumps 
and motors are selected from a 

range of sizes to achieve a level 
of redundancy that matches the 
requirements of the application.

With the proper approach to 
redundancy, hvac requirements can 
be met for all but the most extreme 
days of the year; and for those few 
days, variation in temperature will 
be minimal.

For pumps larger than 7.5 kW use dualArms for lowest 
installed cost, lowest lifecyle operating cost achieved 
with Parallel Sensorless, and  increased serviceability 
with built-in isolation valves



vertical in-line 
benefits

For a 7.5 kw pump, save an 
additional ₹ 50,000 with pipe 
mounting and no inertia base

Easy maintenance 
Less than 30 minutes to replace the mechanical 
seal. No need for realignment.	  

Mechanical room space savings 
Pumps require minimal floor space or can be 
installed overhead.	  

Reduced vibration 
Dynamically balanced impeller and shaft 
assembly operates with minimum vibration.	  

Lowest installed cost 
Component, material and labour savings - fewer 
fittings and no housekeeping pad required.	

Reliable operation 
Vertical in-line design requires less maintenance, 
at a lower cost, than any other pump 
configuration. 

15 minute seal 
change: saves up 
to ₹ 25,000



Although it’s practical to mount pumps on 
the floor, this practice can also transmit 
noise or vibration to the rest of the 
building. Mechanical vibrations are most 
apparent close to the source, but can also 
be transmitted through the structure of a 
building, sometimes resurfacing hundreds of 
feet away. 

Concrete and inertia bases have traditionally been used to 
mitigate vibration, but this adds excess weight and cost to 
the installation.

Hvac pumping systems are expected to operate 
smoothly and quietly while delivering comfort 
heating and cooling.

No inertia base required	

Rigid pump design needs no steel baseplate	

No differential pressure sensors required	

Reduced use of concrete for lowest carbon  
footprint	

Split coupled option ensures quick seal changes

Advances traditional design 	

Lowest possible installed costs 
and operating cost 	

More added value than any other 
horizontal pump 	

equipment 
and 

material 
savings

end-suction

up to ₹ 50,000 in  
savings without 
the inertia base

No inertia 
base



ashrae Handbook recommends the use of inertia bases 
even for pump installations on grade

Integral vibration isolation eliminates the 
need for inertia bases or baseplates.

The following features minimise the 
transmission of vibration: 

Balance rotor design 	

Soft start controls	

Direct coupling to motor 	

Reduced overall weight 

The vibration 
isolators are standard 
and pre-sized for the 
pumping unit

The springs and flex 
connectors act to 
dampen vibration

m
With flex connectors 
separating the pump 
from the piping, and 
vibration isolators 
between the pump and 
the ground, the pump 
floats in an isolated 
spring system

Inertia base, concrete and 
curing time not required

In pumps over 7.5 kW the integrated design 
with baseplate has a lower installed cost than 
a traditional pump with a wall-mounted drive



indoor outdoor

0. 25–7.5 kW 0.75–7.5 kW

Express models available

indoor outdoor

0.55–37 kW 0.55–37 kW

indoor outdoor

0.55–22 kW 0.55–22 kW

indoor outdoor

0. 25–250 kW 0.55–90 kW

Standalone 315  kW – 1000 kW

Express models available

indoor outdoor

0. 25–7.5 kW 0.75–7.5 kW

Express models available

indoor outdoor

0.75–7.5 kW with integrated vibration  
isolators

n/a

11–90 kW n/a

Express models available

indoor outdoor

0.55–5.5 kW with integrated vibration  
isolators

n/a

Express models available

design envelope pump range*

4302
Split-coupled 

dualArm

4312
Split-coupled 

Twin

4322/4372
Split and 

close-coupled 
Tango

4300
Split-coupled  

vertical in-line

4380
Close-coupled  
vertical in-line

4200h
Split-coupled 

end-suction

4200h
Split-coupled 

end-suction

* Single phase available to 5.5 kW

select & configure 
Use ADEPT Select to quickly and easily select Armstrong products that are right for 
your projects. Visit adept.armstrongfluidtechnology.com to learn moreSELECT

ADEPT
tm

Available for 200-230 V, 380-480  V and  575  V

4280
Close-coupled 

end-suction



planet proposition

2 by 22 net zero carbon  
buildings 
commitment

through our Planet Proposition charter, Armstrong has 
committed to minimising our impact on the environment. 

Around the world, Armstrong’s Planet Proposition teams have 
taken on projects that are helping us meet our targets.  
Two examples of ongoing projects are:

Armstrong is committed to helping 
existing customers reduce ghg 
emissions of installed equipment 
by 2 million tons by the year 2022. 
Under this initiative, Armstrong 
works with customers to upgrade 
existing installations and continues 
to develop new energy-savings 
solutions.

The Net Zero Commitment positions 
energy efficiency as a central component 
to achieving decarbonisation globally. In 
signing the Net Zero Carbon Buildings 
Commitment, Armstrong has pledged to 
ensure our entire portfolio of buildings 
operates at net zero carbon by the  
year 2030.   
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our service to the 
planet



0.25 kW Up to 932 kW available

a r m s t r o n g flu i dt ec h n o lo g y. co m
a r m s t r o n g flu i d t ec h n o lo g y   
established 1934

b a n g a l o r e 	
#59, first floor, 3rd main
margosa road, malleswaram
bangalore, india, 560 003
+91 (0) 80 4906 3555

m a n c h e s t e r
wolverton street
manchester
united kingdom, m11 2et
+44 (0) 8444 145 145

b u f f a l o
93 east avenue
north tonawanda, new york
u.s.a. , 14120-6594
+1 716 693 8813

t o r o n t o
23 bertrand avenue
toronto, ontario
canada, m1l 2p3
+1 416 755 2291

s h a n g h a i
unit 903, 888 north sichuan rd.
hongkou district, shanghai
china, 200085
+86 (0) 21 5237 0909

s ã o  p a u l o
rua josé semião rodrigues agostinho, 
1370 galpão 6 embu das artes
sao paulo, brazil
+55 11 4785 1330

b i r m i n g h a m
heywood wharf, mucklow hill
halesowen, west midlands
united kingdom, b62 8dj
+44 (0) 8444 145 145

m a n n h e i m
dynamostraße 13
68165 mannheim
germany
+49 (0) 621 3999 9858

d u b a i
jafza view 19, office 402 
p.o.box 18226 jafza,
dubai - united arab emirates
+971 4 887 6775

ly o n
93 rue de la villette
lyon, 69003 france
+33 (0) 420 102 625

select & configure 
Use ADEPT Select to quickly and easily select 
Armstrong products that are right for your projects. Visit  
adept.armstrongfluidtechnology.com to learn more

SELECT
ADEPT

tm


