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1. PRODUCT OVERVIEW

OVERVIEW

The Sigma UHHL Unit Heater product family covers a
wide performance range and is ideally suited to low-
temperature warm-water applications. These are
loosely defined as hydronic heating applications
where the Entering Water Temperature (EWT) is 140°
F or less. Typical applications include: condensing
boiler installations or low-grade waste-heat systems.
In more general terms, the UHHL models are ideally
suited wherever the combination of the fluid-to-air
thermal gradient is low and/or required water-side
Delta-T is high and/or a high-ratio glycol solution is
utilized.

The overall product range is consolidated to reduce
the number of different models, simplifying selection,
ordering and installation activities.

A comprehensive set of options are offered to meet
the most demanding of applications including use in
hazardous locations and/or wet or corrosive
environments and also at elevated supply water
pressures.

All units feature side-entry coil connections
permitting installation in clearance-critical low ceiling
environments.

PERFORMANCE

All units are designed for maximum heat transfer
capacity per given unit size and for optimum air
distribution given a variety of possible installation
applications.
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CONFIGURATION

All units are equipped with multi-row coils for
enhanced unit capacity and water-side Delta-T under
given low fluid (water/glycol)-to-air temperature
gradients.

All units are equipped with horizontal louvers for
simple vertical air distribution adjustment. Optional
Louver Fin Diffusers (LFDs) permit enhanced air
distribution adjustment. That is to say, LFDs can be
positioned to create a nozzle effect for increased
discharge air throw; or conversely, positioned to
deliver a broad air pattern for near field but wide
coverage. In addition, a Discharge Nozzle option
permits for increased mounting height and longer
discharge air throws.

All units also can also be configured with a number of
line-voltage and/or 24 VAC enabled control options,
whether unit-mounted and/or shipped-loose for field
installation to complete the facilitate the overall
procurement of required components per jobsite
conditions.
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2. APPLICATION CONSIDERATIONS

Although, Leaving Water and Air Temperatures
(LWT & LAT) are important factors for
equipment selection, they take on much more
importance within Low-Temperature Warm-
Water (LTWW) applications.

In general traditional Hot Water Unit Heaters
simply cannot meet these new LTWW
application requirements while also meeting
new additional constraints on LWT & LAT.

The following explains the pitfalls and the
design considerations for proper Unit Heater
(UHHL) selections in LTWW applications.

Firstly, LWT Needs To Be More Closely Checked and
Considered.

In many Low-Temperature Warm-Water (LTWW)
applications, the operation of the heat generator is
highly dependent upon the return water temperature
from the terminal units (unit heaters, etc.).

It is very important for the system designer to
understand how the system heat source operates.

A system driven by condensing boilers will only
operate at optimum efficiency if the flue gases from
the boiler condense. The Dew Point of the flue gases
(with Natural Gas fired equipment) range from
roughly 125 to 135°F (depending on % of excess air).
At 20% excess air for stoichiometric combustion,
exhaust flue gas dew point is 132°F.

It is therefore imperative that the flue gas cooling
medium (return water) be sufficiently cooler to enable
the boiler to condense. In this case, the return water
temperature (LWT) is generally below 120°F, and, in
many cases closer to 100°F.

Standard Unit Heaters (typically constructed with 1 or
2 row s of heating coil) are not inherently designed
with sufficient serpentine circuiting to result in such
“untraditional” cool LWTs.

Why Lowering Water-Flow (GPM) To Obtain Lowest
Possible Leaving Water Temperature Is Rarely The
Correct Solution.

To obtain low LWTs, isn't it a simple case of throttling
the water-flow to increase the water-side delta-T ?

No, in these LTWW applications, this is often not
a good idea, especially when applying equipment
originally designed for “traditional” (160-200 °F
EWT ) hot water applications.

The simple answer is that at significantly lower flow
rates than design, the water-flow through the heat
exchanger (AL-fin CU-tube coil) may fall into the
laminar regime. If this happens, heat transfer
capacity decreases significantly. To the best of our
knowledge, no one in the industry publishes real
capacity data taking into account a decreased
capacity due to operation of their equipment in the
laminar regime. It is as if everyone conveniently
forgets that Laminar Flows and their effects exist.

Be assured that the Sigma UHHL capacity tables,
herein, exclude any selections which that have
flow velocities in the Laminar regime.

The table below lists the minimum permissible flow
velocities and flow rates based on laminar and
transitional flow regimes.

Table 2.1 - Minimum Allowable Flow Rates*

" Min. Velocity | Min. Flow Rate* I_ Min. Velocity | Min. Flow Rate*
With 1/2" OD Tubes [US gpm] With 5/8" OD Tubes If/s] [US gpm]

120°F 180°F 120°F 180 °F 120°F 180°F 120°F 180°F
= 039 025 0.21 0.13 = 031 020 0.26 0.17
20% 067 038 0.36 0.20 l 20% 053 030 0.45 0.26
30% 089 048 0.48 0.25 l 30% 071 038 0.60 0.32
40% 1.18  0.60 0.63 0.32 l 40% 094 047 0.80 0.40
50% 161 075 0.85 0.40 l 50% 127  0.60 1.08 0.51

*Flow rate is expressed on a per circuit basis. Most finned-tube heat exchangers consist of several circuits.
4 sigmaproducts.com
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2. APPLICATION CONSIDERATIONS

At first glance, these minimum flow velocities and
flow rates appear to be much lower than what is
generally used in the hydronic heating industry.

The main driver is the increased viscosity. The
viscosity of glycol solutions is too often solely viewed
as its only significant effect is to increase water
pressure drop, but its effect upon the resultant flow
regime (expressed as a Reynolds number) is not
nearly as understood nor accounted for.

Viscosity of Propylene Glycol Solutions
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From the above graph, we can gather the following
values for the viscosity (cP) for various Water /
Propylene solutions and/or conditions :

Water :@180°F = 0.35, @120°F = 0.56; ratio = 1.6
PP-20%: @180°F = 0.54, @120°F = 0.97; ratio = 1.8
PP-30%: @180°F = 0.68, @120°F = 1.30; ratio = 1.9
PP-40%: @180°F = 0.85, @120°F = 1.73; ratio = 2.0
PP-50%: @180°F = 1.08, @120°F = 2.36; ratio = 2.2
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Because the viscosity increases significantly with
both lower fluid temperatures and higher
concentrations, the effect on the flow characteristics
within the Unit Heater cannot be ignored. These
effects are two-fold.

Firstly, the water pressure drop will rise. For smooth
pipes or tubes (as is the case with typical Copper-
Tube Aluminum-Fin heat exchangers) the relationship
between pressure drop and viscosity is roughly
proportional, that is, a doubling of viscosity causes a
doubling in pressure drop. So, in glycol systems, it is
generally good practice to limit flow velocities.

However and secondly, we have the “Reynolds
Numbers” effects. What is generally meant by this, is
that the flow regime may in one of 3 zones (or types
of flow): a) laminar, b) transitional or c) turbulent.

All heating/cooling equipment should be
designed and applied to ensure that the flow
regimes remain turbulent within the
applicable range of the product.

TABLE 2.1 is based on a threshold Reynolds Number
(Re) of 2500. Although there is some disagreement
within the scientific / engineering community as to
the exact threshold Re No. for Laminar and Turbulent
Flow, Sigma has used a value for Re of 2500 to
establish a rule which can be broadly applied without
being overly conservative nor fool-hardly optimistic.
Since Re is directly proportional to velocity, it is
generally good practice to keep velocities away from
the laminar region, that is, to avoid low flow
velocities.

Obviously, we have a conflict and the more viscous
the fluid (cooler temperatures and/or glycol mixtures)
the worse the situation with a narrower range of
permissible flow velocities within the heat exchanger.

This is a fundamental reason where and why
these LTWW applications require a new and
specific design solution for its terminal heating
units given that standard unit heaters do not
comply from a “system” point of view.

In the preceding charts and discussion, only data for
water and for propylene glycol mixtures is given.
Please note that Ethylene Glycol mixtures will behave
in a very similar fashion to that of Propylene.
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2. APPLICATION CONSIDERATIONS

So far, we've only discussed the physics at low
velocities—but what about at high flow velocities ?

At high flow velocities, our only concern is the
increasing fluid pressure drops, there are no
fundamental show-stoppers (similar to Laminar Flow)
that manifest. As such, the same maximum velocity
rule can apply regardless of fluid and temperature.
As a maximum upper bound, fluid velocities should
be limited to no more than 8.5 ft/s since velocities
exceeding 8.5 ft/s will accelerate dramatically
erosion of the copper tubes. However, in a practical
sense, water pressure drops become much too high
for most applications and thus, designs are usually
limited to a maximum that is closer to 6 ft/s; with
most ideal selections in the 2.5—4 ft/s range.

The following table summarily illustrates the inherent
narrowing of acceptable usage of hydronic equipment
that are meant for use with both water and with up to
50% glycol :

Table 2.2 - Flow Range Ratio **

120°F 180°F 120°F 180 °F
- 15 24 19 30

20% 9 16 1 20
30% 7 13 8 16
40% 5 10 6 13
50% 4 8 5 10

**Flow Range Ratio is the ratio of Maximum
“Practical” Velocity (6 ft/s) vs Minimum as listed
on page 4.

It is important to note that the above ratios are much
lower than what some competitors publish. For
instance, we’ve seen brand X publish data
suggesting a ratio of 65:1 of maximum to minimum
flow rate (i.e. fluid velocity). Since their water
pressure drops are not unusually high, it is clear that
they have published data for which the flow velocities
are much too low and; most assuredly, would fall into
the laminar regime.

The capacity data published herein also lists the
actual fluid velocities within the tubes to allow for
immediate verification of compliance for the intended
application.

Summary re. Flow Rates :
A few important guidelines come to the fore :

1. Conditions causing such low flow velocities to
cause a terminal unit to fall into the laminar
regime are to be avoided in all cases.

2. As application temperatures decrease and with
increasing glycol %, the manifestation of laminar
flow occurs at much higher velocities than at
“traditional” heating temperatures.

w

For a given fluid, the minimum permissible
velocity at 120°F is roughly double the minimum
at 180°F. The lower the fluid temperature, the
less tolerant it is for use at very low velocities.

4. Ata given fluid temperature, the minimum
permissible velocity with 30% glycol is slightly
more than double the minimum for water;
whereas with 50% glycol, the minimum is roughly
4 times that of water.

5. Although minimum velocities are lower with 5/8”
tubes vs 1/27; it is the minimum acceptable flow
rates that are of greatest interest in order to
obtain highest possible delta T's. As such, low-
temperature unit heaters are generally better
suited for the application if based on 1/2” rather
than 5/8”-diameter tubes.

6. Itisimportant all data be presented so that the
selection of unit heaters be as transparent as
possible, so for instance, complete data shows
including the actual fluid flow velocity within the
heat exchanger.

sigmaproducts.com
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2. APPLICATION CONSIDERATIONS

The Leaving Air Temperature (LAT) Needs To Be More
Closely Checked And Considered.

The other major fundamental constraint on LTWW
applications is the Leaving Air Temperature (LAT).

Why More Air Is Not Necessarily A Good Thing.

Unlike traditional unit heaters which are often sized
to deliver high air volume flows and velocities, low
temperature units have the additional constraint that
too much air is not necessarily a good thing!

One might assume that the preceding issues re. the
necessity to obtain high water-side delta-T's could be
solved/alleviated by deploying higher airflows. This
would “theoretically” increase capacity and thus
enable lower LWT's at the same “high” water-flow
rates, and thus avoid the troublesome Laminar
regime discussed earlier.

While this is all true, the most important factor to
consider is what is the starting point?

With “traditional” hot-water applications, the LATs
tend to be fairly warm. However with LTWW
applications, since the EWTs are lower, the LATs will
tend to be lower as well. This is true for any hydronic
air handling equipment.

Given traditional unit heaters with operating entering
water temperatures (EWTs) of 180°F, low LATS are
rarely an issue since LATs are generally always above
100°F, if not closer to 120-130°F. In steam
applications, LATs will be higher still with these same
traditional unit heaters. As such, most, if not all
standard unit heaters ensure an over-abundance of
airflow to ensure LATs are less than 130-140°F in all
applications, including steam.

As such, traditional unit heaters are built to deliver
very high air volumes - in short, to maximize the
airside delivery for a given unit size without unduly
raising fan and air noise to unacceptable levels.

Theoretically, any air flow at less than human skin
temperature will feel like a cold draft. This does not
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strictly mean that LATs must be above 98°F. In a
practical sense, if LAT is above 90°F and in some
cases, as low as 85°F, then the ‘cold draft’ feeling is
usually not an issue. Further to that, even lower LATs
may be perfectly acceptable in some special
situations : community hockey arenas and parking
garages to name two such common applications.

Notwithstanding all of the above, the ideal goal of
LTWW terminal heating units (in this case, model
UHHL unit heaters) is to enable the lowest possible
LWTs while generating highest possible LATs, whilst
operating with optimum water-side flow rates and
pressure drops.

The implications on the heat exchanger are two-fold:

1. Heat exchangers must be multi-row with a cross-
flow arrangement.

2. To alleviate the resultant higher air-side pressure
drops from multi-row coils, it is often necessary
to design the heat exchangers with large face
areas operating at lower air velocities. This often
results in units where the fans “appear” to be too
small for the size of cabinet / coil.

One must not be fooled by appearances, but
remember that solutions to LTWW applications are
rarely the same as those to “traditional” hot-water
applications. Coils & Fans will be different.

Throw Considerations & Discharge Air Distribution

Given the additional constraints inherent with LTWW
applications, it is nonetheless desired that maximum
air-discharge patterns not be adversely affected. As
such, discharge air velocities can be increased, if
required, through deployment of an Air Discharge
Nozzle (AND). If installation requirements dictate the
highest possible mounting heights and throws, then
use of the ADN option (with or without Louvre Fin
Diffusers [LFDs] ) can be utilized successfully.
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Summary:

2. APPLICATION CONSIDERATIONS

So, in general the fundamental differences between LTWW-
designed Unit Heaters (UHHL) and Traditional (Standard) Unit

Heaters are:

LTWW Applications
Sigma UHHL

Standard Hot Water
Sigma SUH

Optimized for:

Fluid 100-140°F Water and/
or Glycol solutions of up to
50%

Optimized for: Water at 160°F-
200°F

Not used for steam

Can be used with Low- Pressure
Steam (LPS) Units adaptable for
High-Pressure Steam (HPS)

Designed for limited Airflow
rates to ensure LATs are not
too low to avoid “cold draft”
feeling

Designed for maximum Airflow
rates to ensure LATs are not too
high at hottest Water or Steam
conditions

Multi-row coil (3 or 4 row)

Limited to 1 or 2-row

“Small” Fan vs Cabinet Size

Fan Diameter maximized for
highest practical CFMs

Designed for lowest practical
LWTs (110°F or lower)

Optimized for ~20°F delta-T at
180-200°F EWT LWTs as low
as 120°F not generally possi-
ble.
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3. FEATURES AND BENEFITS

CABINETS

Cabinets are constructed from heavy-duty, cold-rolled,
corrosion-resistant steel finished in grey baked
enamel. Enhanced corrosion protection options are
available. These included use of 304 or 316
Stainless Steel for cabinet material or enhanced
coatings such as Heresite or E-coating.

Back panels on the air-inlet side have integral fan
inlet collars for additional stiffness and enhanced air-
side performance.

COILS

All coils are pressure-tested at no less than 450 psig
and are rated for design pressures of up to 600 psig
across all standard models. Coils are constructed
from heavy-duty 1/2" diameter copper tube with
mechanically bounded aluminum fins. Special coils
for even more demanding applications are available
upon request. For example, coils with Cu-Ni or
Carbon Steel or Stainless Steel (304 or 316) tubes
and/or with Copper, Steel or Stainless fins can be

requested.
FANS

All Fans are statically and dynamically balanced. The
entire fan-motor assembly is supported by a sturdy
wire-form mount, which in itself is a rated OSHA fan
guard. The fan blades are aluminum and as such all
units comply with AMCA Type C spark-resistant
construction. All units at 120V/1/60 and TEAO come
with OSHA-rated fan guards.

LOUVRES

All louvre blades have rugged retaining springs

keeping blades at their set position. These springs |

permit unlimited blade adjustment over the unit’s life
without decreasing the blade holding force.

MOTORS

Standard 120/1/60 motors are of TEAO (Totally-
Enclosed Air-Over) construction, with automatic
thermal overload protection and are resilient
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mounted for quiet, low-vibration operation. TE-type
motors are ideally suited for long trouble-free life on
Unit Heaters since the units are often placed in hard-
to-access locations (ceiling-mounted at elevations out
of normal reach). Air-Over implies that the motor
requires air movement provided by other means for
its cooling. Since all UHHL Unit Heaters inherently
draw ambient air over the motor via its driven axial
fan, ample motor cooling is achieved without
requiring a more expensive and energy consuming
TEFC (totally-enclosed fan-cooled) motor. Washdown
and/or Explosion-Proof motors are also part of the
standard product offering across most sizes and

voltages.
SIMPLE INSTALLATION AND MAINTENANCE

All units are designed with all coil connections to the
side(s) of the unit. The air inlet side of the unit,
incorporating the fan & motor are unimpeded and
thus, readily accessible.

All units come equipped with an electrical junction
box for simple electrical hook-up.

DESIGN SPECIALS

Although the list of standard options is quite extensive,
jobsite conditions may require alternative types of
construction. This may be as simple as a particular
brand of electrical switchgear (for harmonization with
existing jobsite equipment) or can be more fundamental
in nature. For example, cases where the combination of
input temperatures, glycol % and/or required delta-T
may require special coil designs to meet the application
requirements. These and many more are always
available upon request.
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4. PRODUCT OPTIONS

4.1.1 MODEL NUMBER BREAKDOWN
Sample Product Number:

UHHL-A.0-480-230/3/60-TEAQ-NT-NDSC-24R-0SHA-LFD-HG-(

1. Product

2. Generation

3. Capacity
Available Sizes:

Cab A: 160

Cab B: 200

Cab C: 220 240 260 280
Cab D: 320 360 400
Cab E: 440 480

CabF: 520

Cab G: 560 600 640

4. Voltage/Phases/Frequency —
120/1/60
208/1/60 208/3/60
230/1/60 230/3/60
460/1/60 460/3/60
575/1/60 575/3/60

5. Motor Style
TEAO- Totally Enclosed Air Over (NEMA 1)

XP - Explosion Proof
WDXXXX- Washdown (WD)*
WHL - WD and Hazardous Location

6. Thermostat & Aquastat
See Table*

7. Unit-Mounted Line Voltage
Motor-Rated Manual

Switchgear
See Table*

8. 24VAC Enabled Options
See Table*

—11.

9. Fan/Air Inlet Guard
OSHA - OSHA Fan Guard
OPG - Standard Open Guard

10

—12.

10.

GREYBF-NAT-24T-MS-DRY
L

13. Fan & Coil Finish

See Table*

Cabinet Finish

GreyBF - Grey BEF

WHTBF - White BEF

NF - No Finish (SS material)
EC - E-Coating

HC - Heresite Coating

Material

HG - Heavy Gauge Galvannealed
EHG - X-Heavy Gauge Galvannealed
88304 - Stainless Steel 304
S§S316 - Stainless Steel 316

Discharge
LFD - LFD Kit - Field Installed

DNZ - Discharge Nozzle w/o LFD
DNL - Discharge Nozzle w/ LFD

SHIPPED LOOSE ITEMS
14. Field Installed Thermostat

See Table*

15. Field Installed Line

Voltage Switchgear
See Table*

16. Location Environment for

Shipped-Loose Switchgear
See Control option chart*

*See Details (Table 4.1.1) on next page
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4. PRODUCT OPTIONS

4.1.2 Details

Table 4.1.1 - Model Number Nomenclature — Unit-Mounted & Field-Installed Switchgear (Controls

Model Number . o
Valid Codes Description Item Codes
Category

WD55 IP55-Baked Enamel Finish WD55

WD55S IP55-White Epoxy— Stainless Steel Shaft WD55S
Washdown Motor Op-
tions

WD55SS IP55-Stainless Steel WD55SS

WD56SS IP56-Stainless Steel WD56SS

WD56ES IP56- Stainless Steel-Double Sealed BRGS WD56ES
N None Selected -

TS Unit-Mounted Themostat TS
Unit-Mounted Thermo-

stat and/or Aquastat " AQ Unit-Mounted Aquastat AQ

Thermostat + Aquastat,
both unit-mounted Boa0

N None Selected -
MS Manual Motor Starter MS
MSP Motor Starter with Pilot Light MSP
MSO0 Motor Starter with Overload MSO
. V%Tt';g’\:m;gfk:';d MSOP Motor Starter with Overload and Pilot Light MSOP
Manual Switchgear "2 DSC Manual Motor Starter rated as Suitable Disconnecting Means DSC
MSD Manual Motor Starter + Disconnect MS + DSC
MS0D Motor Starter with Pilot Light + Disconnect MSO + DSC
MSPD Motor Starter with Overload + Disconnect MSP + DSC
MSOPD Motor Starter with Overload and Pilot Light + Disconnect MSOP + DSC

TA

N None Selected =

24R Motor Relay / Contactor (non-wetted) 24R
24VAC (Low-Voltage)

Enabled Options 1
(Nema 1 Only) 24RW Motor Relay / Contactor with Step-Down Transformer (wetted) 24RW

24C0OL Motor Contactor with Overload (non-wetted) 24C0OL

2COW Motor Contactor with Overload and 24COW

with Step-Down Transformer (wetted)

NAT Natural (No Coatings) NAT
FE E-Coating - Fan Only FE

CE E-Coating - Coil Only CE

Fan and Coil Finish

Options FH Heresite Coating - Fan Only FH

CH Heresite Coating - Coil Only CH
E E-Coating - Both Fan and Coil E

H Heresite Coating - Both Fan and Coil H

sigmaproducts.com 11
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4. PRODUCT NOMENCLATURE
4.1.2 DETAILS (CONT’D)

Table 4.1.1 - Model Number Nomenclature — Unit-Mounted & Field-Installed Switchgear (Controls

Model Number . o
Valid Codes Description Item Codes
Category
N -

None Selected

24T 24VAC Thermostat (no Line-Voltage Contacts) 24T
Field-InstalIzd4Thermostat FT Field-Installed Line-Voltage Thermostat (Nema 1) FT
Field-Installed Line-Voltage Thermostat
XFT (Explosion-Proof / Hazardous Location) XFT
Field-Installed Line-Voltage Thermostat
WET (Water-Tight Construction - Nema 4X) WFT
N None Selected -
MS Manual Motor Starter MS
MSP Motor Starter with Pilot Light MSP
MSO Motor Starter with Overload MSO
Field-Installed Line*-“ MSOP Motor Starter with Overload and Pilot Light MSOP
Voltage Switchgear *
(enclosiitelizingldeinehy DSC Manual Motor Starter rated as Suitable Disconnecting Means DSC
Digit 15)
MSD Manual Motor Starter + Disconnect MS + DSC
MSO0D Motor Starter with Pilot Light + Disconnect MSO0 + DSC
MSPD Motor Starter with Overload + Disconnect MSP + DSC
MSOPD Motor Starter with Overload and Pilot Light + Disconnect Mggg *
N None Selected / Not Applicable -
Location Environment DRY Devices to be rated Nema 1 Only -
for Shipped-Loose
Switchgear WET Devices to be of Water-Tight Construction -
(for items listed in Digit
14) Devices for Use in Hazardous Locations
XP with ratings no less than of XP motors -

specified in Digit 5 of Model Number

*1 Please refer to Tables 4.2.1.x thru 4.2.3.x regarding the availability of selected option, given
selected Unit Voltage (Digit 4) and selected Motor Type (Digit 5)

*2 Nema Rating of Electrical Switch and/or Switchgear Enclosure(s) to be as per rating of
selected Motor Type (Digit 5) (i.e., Nema 1, Water-tight [Washdown] or Hazardous
Location [Explosion-Proof] )

*3 Nema Rating of Shipped-Loose Switchgear enclosure(s) (Digit 14) to have rating as
defined by Digit 15 (i.e., Nema 1, Water-tight [Washdown] or Hazardous Location
[Explosion-Proof] )

*4 Shipped-loose for installation by Installing Contractor

12 sigmaproducts.com
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4.2 DETAILED DESCRIPTIONS, AVAILABILITY & APPLICABILITY

CONSTRUCTION

All UHHL model can have the following construction
features and in combination, if required. Please
specify as needed.

A. AISI304 Stainless-Steel Cabinet
This option extends to also include all cabinet
fasteners and any and all specified louvres.
NOTE : Standard wire-form OSHA-guard motor-
mounts remain as low-carbon steel welded
assemblies with Baked Enamel Finish.
B. AISI316 Stainless-Steel Cabinet
As per A. above, but in 316 S. Stl.

C. Heresite-or E-Coated Corrosion Protection

1. Coating on Fan Only

2. Coating on Coil Only

3. Coating on Cabinet Only
NOTE : When Cabinet is Heresite Coated, all
cabinet fasteners will be upgraded to AISI 304
S. Stl.

4. Coating on any combination of the above.

Please specify as required.

Heresite P-413C is a thin-film, high performance
coating principally used on lighter gauge fabricated
metal products. In addition to marine and salt-air
environments,P-413C will withstand exposure to an
extensive variety of corrosive and chemical fumes.

E-Coating is a Black Cathodic Electrocoat of Dupont
Cormax VI. The coating meets or exceeds the most
rigorous automotive specification requirements for
Salt Spray, Cyclic and Accelerated Corrosion Tests.

NOTE: Standard OSHA-guard motor-mounts will not
be Heresite nor E-coated as it already has a
rugged baked enamel polyester finish
coating.

Motors cannot be Heresite nor E-coated. If
extra corrosion protection is required on the
motor, Sigma recommends use of washdown

type motors.

sigmaproducts.com

MOTORS

The following motor types are available:

A. TEAO
These motors have NEMA 1 enclosures.

All single phase 120V, 208V and 230V motors have
built-in automatic thermal overloads. As such, an
additional separate motor overload is usually not
required. Check local electrical codes for compliance.

TEFC motors are available as design special if
required. However, please note that TEAO should be
a satisfactory fulfillment in most cases of any spec
requesting TEFC.

B. WASH-DOWN
Wash-Down rated motors are standard on a per
unit model basis and are of TEFC or TENV
construction. These can specified with varying
degrees of ingress protection (IP rating) and/or
corrosion protection. (painted motor housing vs
304 S. STlvs 316 S. Stl.).

C. EXPLOSION-PROOF
Sigma can furnish all UHHL models with Explosion
-proof TEFC motors rated for Hazardous Locations.
Typical compliance is per Division 1 and 2; Class |,
Groups C & D and Class Il, Groups F & G.

D. WASH-DOWN and HAZARDOUS LOCATION
On 3-phase equipment, combination Washdown
and Hazardous Location rated motors are
available. These are of painted aluminum
construction with IP55 ingress compliance. They
are CSA approved for Division 2, Class |, Groups
A,B, C &D.
If Stainless Steel Shaft is required, please advise
as design special.
Please specify as needed.

SWITCHGEAR (ELECTRICAL CONTROLS)

Motor starters, switches, disconnects; with or without
pilot lights and/or overloads (as applicable) when unit
-mounted are as per rating of motor enclosure (i.e.
NEMA 1 for TEAO motors; NEMA 3 or 4 [Water-tight]
for WASH-DOWN motors; and NEMA 7, 8 or 9
[Hazardous Location] for EXPLOSION-PROOF motors.

Shipped-Loose Switchgear do not by default inherit

the motor’s attributes. Enclosure type is specified
separately for such items.

13



SIGMA UHHL

4.2 DETAILED DESCRIPTIONS, AVAILABILITY & APPLICABILITY

Table 4.2.1.1 - Line Voltage Switchgear (Controls) - 120V Single Phase Location Rating
=
n TS Thermostat - 1 pole SPST Line Voltage Thermostat TS1

AQ Aquastat Line Voltage SPST Switch AQ1 -
MS Manual Motor Starter Motor-rated Interrupting Switch MS \/ \/

Motor-rated Interrupting Switch Contact

MSP Motor Starter with Pilot Light with Pilot Light MSPL T -

. Motor-rated Interrupting Switch
MSO Motor Starter with Overload with Overload MSOL \/ \/
MSOP Motor Starter with Overload and Motor-rated Interrupting Switch MSOLPL Contact _

Pilot Light with Overload and Pilot Light Factory

@ v v
v v
v
v
v
v
Manual Motor Starter rated as v

2 Dl Suitable Disconnecting Means o

v v

Table 4.2.1. Voltage Switchge Location Rating

Model #| Item . .. . Water- | Hazardous

v

TS Thermostat - 2 pole DPST Line Voltage Thermostat T1S2

AQ Aquastat Line Voltage SPST Switch AQ

MS Manual Motor Starter Motor-rated Interrupting Switch MS
L Motor-rated Interrupting Switch
MSP Motor Starter with Pilot Light it [Pl MSPL
|| MSO  Motor Starter with Overload Motor-rated Interrupting Switch MSOL

v

Contact
Factory

v

with Overload

Contact
Factory

Motor Starter with Overload and Motor-rated Interrupting Switch

Pilot Light \with|Dverlaad andlPilotiLight I

MSOP

. Manual Motor Starter rated as
D= DI Suitable Disconnecting Means e

\'\'\'\I

v

‘/ Standard Option

= Non-Applicable. Other, more suitable alternatives are listed herein.
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SIGMA UHHL

4.2 DETAILED DESCRIPTIONS, AVAILABILITY & APPLICABILITY

Table 4.2.1.3 - Line Voltage Switchgear (Controls) - 277V Single Phase Location Rating

Model Item Water- Hazardous

. Manual Motor Starter rated as
2 Dl Suitable Disconnecting Means i

TS Thermostat - 2 pole SPST Line Voltage Thermostat TS1 =
“ AQ Aquastat Line Voltage SPST Switch AQ Not Available
MS Manual Motor Starter Motor-rated Interrupting Switch MS \/ \/ \/
MSP  Motor Starter with Pilot Light M““'”’J;fh' il ‘if’gt:lg St MSPL v (F:;’z::f; -
MSO0 Motor Starter with Overload Motor-rat:;iiid: rgs;rrlllg:igg S MSOL \/ \/ \/
sop WHTSTEAID Ditostand | Moo Y gy G
v

v v

Location Rating

Table 4.2.2.1 - Line Voltage Switchgear (Controls) - 208V 230V Three Phase

Thermostat - 2 pole - w/ con-
trolled Contactor

SPST Line Voltage Thermostat
with enabled 3-pole Contactor

Contact Factory

Model Item Water- Hazardous

Aquastat-controlled w/ 3-pole Line Voltage SPST Switch
el Contactor with enabled 3-pole Contactor QLD \/ - -
MS Manual Motor Starter Switch Motor-rated;\;zg;i [emete MMS \/ \/ \/
MSP  Manual Motor Starter Contactor Motor-rated 3-pole Contactor MC Contact Factory
MSO Motor Starter Contactor with Motor-ratad 3-pole Contactor MCOL Contact Factory
Overload with Overload
ks Manual Motor Contactor with
MSOP Overload TR ol (PR MCOLPL Contact Factory =
o with Overload and Pilot Light
and Pilot Light
Manual Motor Starter / 3-pole Inter-
. rupting Switch
D= DI rated as Suitable Disconnecting e \/ ‘/ \/
Means

‘/ Standard Option

= Non-Applicable. Other, more suitable alternatives are listed herein.

sigmaproducts.com
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SIGMA UHHL

4.2 DETAILED DESCRIPTIONS, AVAILABILITY & APPLICABILITY

Table 4.2.2.2 Location Rating

Model Item Water- Hazardous

Thermostat - 2 pole - w/ con-

SPST Line Voltage Thermostat

trolled Contactor with enabled 3-pole Contactor B Ry
Aquastat-controlled w/ 3-pole Line Voltage SPST Switch .
s Contactor with enabled 3-pole Contactor = ezl
MS Manual Motor Starter Switch Motor-ratedgg\ﬁf‘lﬁ LT MMS \/ \/ \/
MSP  Manual Motor Starter Contactor Motor-rated 3-pole Contactor MC Contact Factory
MSO Motor Starter Contactor with Motor-rat.ed 3-pole Contactor MCOL Contact Factory
Overload with Overload
MSO Manual Motor Contactor with Motor-rated 3-pole Contactor
P Overload and Pilot Light with Overload and Pilot Light L Bt ey
Manual Motor Starter / 3-pole Inter-
. rupting Switch
nis Dl rated as Suitable Disconnecting i ‘/ ‘/ ‘/
Means

Mod Item Water-

Location Rating

zardous
Location

15 Thermostat - 2 pole - w/ con- SPST Line Voltage Thermostat Contact Facto
trolled Contactor with enabled 3-pole Contactor v
Aquastat-controlled w/ 3-pole Line Voltage SPST Switch .
. Y Contactor with enabled 3-pole Contactor = paiEilE
MS Manual Motor Starter Switch Motor-rated;\;zg;i [emete MMS \/ \/ \/
MSP  Manual Motor Starter Contactor Motor-rated 3-pole Contactor MC Contact Factory
MSO Motor Starter Contactor with Motor-rat_ed 3-pole Contactor MCOL Gontact Fantary
Overload with Overload
1,14
MSO Manual Motor Contactor with Motor-rated 3-pole Contactor
P Overload and Pilot Light with Overload and Pilot Light B CeiiRGE Ry
Manual Motor Starter / 3-pole
DSC Disconnect Interrupting Switch DSC ‘/ ‘/ ‘/

‘/ Standard Option

= Non-Applicable. Other, more suitable alternatives are listed herein.

16

rated as Suitable Disconnecting
Means
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SIGMA UHHL

4.2 DETAILED DESCRIPTIONS, AVAILABILITY & APPLICABILITY

Table 4.2.3.1 - Unit-Mounted 24VAC Enabled Controls - NEMA 1 onl Applicable Voltage
15/60/ 230/60/ 60/60/1 575/60/1 230/60/3 460/60/3 575/60/3
N N - 0 = i

SPST Motor-rated Relay - with 24VAC coil - - = = = = = -

Motor Relay /
Contactor 24R DPST Motor-rated Relay - with 24VAC coil - \/ \/ \/ \/ \/ - - -
(non-wetted)
3-pole Motor Contactor - with 24VAC coil - - - - - - \/ \/ \/
Motor Relay / .
Contactor 24C0OL Sl Con_tactor g QVerIoad = = = = - - Consult Factory
- with 24VAC coil
(non-wetted)
SPST Motor-rated Relay - with 24VAC coil ‘/
& Class 2 Step-down 24VAC Transformer - - - - - - - -
Motor Relay / ; .
DPST Motor-rated Relay - with 24VAC coil
PR E Step-down 24VAC Transformer - ‘/ ‘/ PRl Bl - - -
(wetted)
3-pole Motor Contactor - with 24VAC coil Consult Facto
& with Step-Down 24VAC Transformer = = = = = = i
Motor Contac- 3-pole Contactor with Overload - with
tor with Over-  24COW 24VAC coil - - - - - - Consult Factory
load & with Step-Down 24VAC Transformer

‘/ Standard Option

= Non-Applicable. Other, more suitable alternatives are listed herein.

sigmaproducts.com 17



SIGMA UHHL

5. UNIT DIMENSIONS

5.1 MAIN UNIT DIMENSIONS (w/ TEAO 120V MOTORS) 2o Tobng 05000

| 17-1/4
‘/7 (2) 3/8-16 Taps for Suspending Unit ‘ 5% _.1
| \ |
N AR RRDLAR T /7}7""@*: ﬂFZQ
T T -~ |
g ] B
-7 |
Vol ] FI
2 | o
lim il A
-~ | |
Iy I N
Ditiitiiiiime ] S R S =1
[ 19
10 A
B

Figure 5.1.1—Same End Sweat Connections

=—2=C
s 8 2 Tappings for
(2) 3/8-16 Taps for Suspending Unit Unit Suspension
/7 \

' 1|||||||||||||II||"' "'|||||||||||||l|||I ‘ /7("7@ ,'"Q
[ "I /_i i ‘:
I | G - Pipe Tap (Male Thread) [ | L
n ] Hot Water Return - | N
| |
_ ] L~ | U '|
B | | =
. ! i i
\| 1 I } : 7 4
- v | o
(ML, Al ! -
i N N
.}IIIIIIIII::;Ill |||:::IIIIIIIIII | //_@,,,J: L‘_ﬂr

G - Pipe Tap (Male Thread)
Hot Water Supply D E

Figure 5.1.2—Same End Threaded Connections

Table 5.1.1 - Unit Dimensions A

Reference Coil Volume | Dry Weight Operatmg
Lo TR I e e e

UHHL—160 5.1.1 1-1/2 17172 -

UHHL-200 5.1.2 25 16-3/4 6-1/2 10-3/4 7-1/2 18-1/4 1/2 0.7 65 70
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SIGMA UHHL o ||

5. UNIT DIMENSIONS

5.1 MAIN UNIT DIMENSIONS (w/ TEAO 120V MOTORS)(CONT'D)

A
1 1 1 =—2=C
k) 5 L) Tappings for
(2) 3/8-16 Taps for Suspending Unit Unit Suspension
|y \
" [T I ] _77"@ F“QF
I u T l - : | l\
([T M i Lo
i i o
I I
3 ; N
A | PR
B G - Pipe Tap (Male Thread) | 1 =8
N T Hot Water Return - *: :
I | ,
| |
N\ M /’_: : (
[ ulll N b
i ] o
| I al () \ |
‘@ME [ ] i {;:/____! L_-d’
G - Pipe Tap (Male Thread)
Hot Water Supply D E—
F
Figure 5.1.3—0Opposite End Threaded Connections
G - Pipe Tap (Male Thread)
Hot Water Return
A — 2% - ¢ Tappings for
(4) 1/2-13 Taps Unit Suspension
/ for Suspending Unit \ \ \
— ——— p———
' TG R
-1 b
N
! Y
B i I il
R
| 4L | 4 [
L Jl L f _i i E
L | b u v L 1LY
G - Pipe Tap (Male Thread)
Hot Water Supply b E
F 1

Figure 5.1.4—Same End Threaded Connections (Double Motor)

Table 5.1.2 - Unit Dimensions B

Reference Coil Volume | Dry Weight Operatmg
28 N Y
UHHL-220 to
UHHL-280 30 20-1/2 6-1/4 10-3/4 7-3/4 18-1/2 3/4

SHEESE 5.1.3 3% 24 612 M-1/4 7-34 19 1 16 130 145
UHHL-400 o i i ) '
HEEE 513  41-1/2 26-3/4 8 13 7-3/4 2034 1 27 170 195
UHHL-480 o i i ' : '
UHHL-520 46-1/2 3134 7 13 8 21 1172 28 195 220
UHHL-560 to

5.1.4 83 32 9 18 8 26 2 6.6 450 505

UHHL-640
sigmaproducts.com 19



SIGMA UHHL

5. UNIT DIMENSIONS

5.2 Discharge Nozzle Dimensions

A

B

20

Table 5.2.1 -

Discharge Nozzle Dimension

9

UHHL-160
UHHL-200
UHHL-220
UHHL-240
UHHL-260
UHHL-280
UHHL-320
UHHL-360
UHHL-400
UHHL-440
UHHL-480
UHHL-520

UHHL-560
UHHL-600
UHHL-640

12
18-3/4

22-1/2

28

33-1/2

37-1/2

34-3/4

15

18

22-1/2

28

28

28

S

o
9

8-3/4
9.5

10-1/4

11-1/8

12-1/4

13-1/4

13-1/4

12

15

18

22-1/2

26-1/4

26-1/4

sigmaproducts.com



SIGMA UHHL

5.3 HEAT THROW

Maximum Mounting : S
Table 5.1.4 Height “H" [f] Maximum Throw “T" [ft]

R w/o Nozzle with Nozzle with Nozzle &
Nozzle (no LFD) D kit
9

UHHL-160 1 10 13 16

UHHL-200 8 10 13 16 19
UHHL-220 8 10 13 15 18
UHHL-240 9 n 14 18 22
UHHL-260 9 " 15 19 23
UHHL-280 10 12 16 20 24
UHHL-320 10 12 14 18 22
UHHL-360 11 13 18 22 21
UHHL-400 12 14 22 26 32
UHHL-440 12 14 22 26 32
UHHL-480 13 15 23 28 34
UHHL-520 12 14 22 26 32
UHHL-560 12 14 24 29 36
UHHL-600 13 15 35 42 52

UHHL-640 14 16 42 50 60

A\

V=
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6. PERFORMANCE DATA

Al

LOW TEMPERATURE WARM WATER

110 OF - 140 °F EWT
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SIGMA UHHL

6.1 SOUND CLASS

Unit Model Sound Class

UHHL-160 I
UHHL-200 I
UHHL-220 I
UHHL-240 Il
UHHL-260 Il
UHHL-280 1}
UHHL-320 Il
UHHL-360 I}
UHHL-400 Il
UHHL-440 1l
UHHL-480 v
UHHL-520 I\
UHHL-560 v
UHHL-600 I\
UHHL-640 \

Sound Class Application Information

Sound Class Rating Location Description

Hospitals, Museums, Schools, Offices, Foyers, Restrooms
Department Stores, Showrooms, Commercial Dining Facilities
Gymnasiums, Bars, Warehouse Storage, Grocery Stores

Garages, Factories, Stadium Common Areas
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Water
110 - 140 °F EWT
.X SIGMA UHHL - :

45 °F Entering Air
6.2.1.0 PERFORMANCE—LTWW APPLICATION

Water P nce Data @ 45°F Ambient Air

140°F EWT _Eﬂii_ 120"F EWT _IEEE_ [Motor Details

("F) CAP |WFLW LAT WP CAP |WFLW CAP |WFLW| LAT |W CAP |WFLW WPD |WVEL] Total | FLA
(MBH)|(GPM) (ftls) (MBH) | (GPM) ft/s) (MBH) | (GPM) ("F) (Fr) (ftls) (MBH) (GPM "F (Fr) (ft/s HP |@120V|
= = = 188 38 101 152 16.0 1.8

20 228 23 112 61 40 200 20 104 50 35 172 1.7 9% 39 3.(] 14.4 1.5 88 29 2.5

300 30 212 14 108 27 25 183 12 99 21 21 154 1.0 91 16 18 123 0.8 82 11 14 e

4 194 10 102 14 17 163 08 93 11 14 131 0.7 8 07 11 9.6 0.5 73 04 08
0 48 85 114 169 74 370 75 106 140 65 323 6.6 98 13 57 216 5.6 9 88 48

540 20 393 40 110 46 35 345 35 102 37 30 297 3.0 9 29 26 249 25 86 22 22 1720 14
30 366 25 105 20 21 317 21 97 16 19 266 18 8 12 16 213 1.4 80 08 12
4 336 17 100 11 15 282 14 91 08 12 226 1.1 82 06 1.0 164 0.8 72 03 07
10 508 104 126 114 60 452 92 117 95 53 395 80 108 77 46 339 6.9 9 60 40

560 20 485 49 122 32 28 427 43 M3 26 25 370 38 104 21 22 311 3.2 94 16 18 1720 11
30 458 31 118 14 18 399 27 108 1.1 16 336 23 9% 09 13 211 18 8 06 11
40 424 22 112 08 12 359 1.8 102 06 1.0 289 1.5 91 04 08 209 1.1 78 02 06
10 614 125 123 159 72 545 111 114 132 64 477 97 106 106 56 408 8.2 97 83 48

700 20 583 59 119 44 34 513 52 110 36 30 443 45 101 28 26 373 3.8 92 21 22 1720 1.1
30 548 37 115 19 21 477 32 106 16 19 403 27 9% 12 16 325 22 86 08 13
40 509 26 110 10 15 430 22 100 08 13 346 18 8 06 1.0 254 13 7 03 07
10 - - - - - 633 129 112 171 74 553 112 104 138 65 474 96 95 108 55

840 20 675 69 116 56 40 594 60 108 46 35 513 5.2 9 36 30 431 44 91 27 25 1720 14
30 633 43 112 25 25 550 37 103 20 21 466 3.1 9 15 18 375 25 8% 11 15
4 586 30 107 13 1.7 496 25 97 1.0 14 400 20 87 07 12 295 15 76 04 09
10 - - - - - - - - - - 606 123 102 162 7.1 518 105 94 126 6.0

940 20 738 75 115 66 43 649 66 106 54 38 559 5.7 98 42 33 410 47 8 32 27 1720 14
30 690 47 110 29 27 599 41 102 23 23 507 34 93 18 20 410 2.8 8 13 16
40 638 32 105 15 19 541 2.1 9% 1.2 16 437 22 86 08 13 322 1.6 7% 05 09
0 947 193 125 108 67 8.1 171 116 90 59 736 149 107 73 52 630 128 98 57 44

1050 20 90 92 121 30 32 792 81 M2 24 28 685 69 103 19 24 576 5.8 9 15 20 1720 14
30 846 57 117 13 20 736 50 107 11 17 619 42 97 08 14 495 33 87 06 12
4 782 40 111 07 14 657 33 100 05 12 523 26 89 04 09 364 18 76 02 06
10 > > = = - 10563 214 113 132 74 920 186 104 107 64 787 159 9% 83 55

1375 20 121 114 17 44 40 985 100 109 36 35 850 86 100 28 30 713 12 91 21 25 178 20
30 1049 71 M3 19 25 910 62 104 15 21 769 5.2 9% 12 18 615 4.1 85 08 14

40 968 49 108 10 17 816 41 98 08 14 652 33 87 05 1.1 464 23 7% 03 08

10 = = = = = = = = = = = = = = = 923 187 94 110 65
1680 20 1313 134 114 58 46 1153 117 106 47 41 993 101 98 37 35 832 8.4 89 28 29 176 20
30 1224 83 110 25 29 1060 72 101 20 25 895 6.0 92 15 21 720 438 83 11 17
40 124 57 104 13 20 954 48 9% 1.0 17 762 39 8 07 13 549 28 74 04 1.0
10 - - - - - 1467 296 108 165 73 1273 258 100 134 64 1089 220 92 104 54
2050 20 1551 158 112 54 39 1365 139 104 44 34 1178 120 9% 35 30 990 100 8 26 25 176 20
30 1453 99 108 24 24 1263 85 100 19 21 1071 72 91 15 18 864 5.8 82 1.0 14
40 1346 68 103 13 17 141 58 9 10 14 922 47 8 07 12 680 34 74 04 08
10 = = = = = = = = = = = = = = = 1305 264 90 142 65
2600 20 1854 189 108 74 47 1630 166 101 6.1 41 1405 142 93 48 35 1179 119 8 36 29 1/4 35
30 1731 117 104 33 29 1502 102 96 26 25 1272 86 8 20 21 1031 6.9 80 14 17
40 1596 81 100 17 20 1360 69 91 13 17 1099 56 8 09 14 816 4.1 73 06 1.0
10 . . = = = = = = = = = = = = = 1611 326 94 146 7.0
2900 20 2295 234 115 76 51 2018 205 107 62 44 1740 177 98 49 38 1461 148 90 37 32 1/4 35

30 2146 146 111 34 31 1863 126 102 27 27 1577 107 93 21 23 1281 86 8 15 19
40 1982 101 106 18 22 1688 86 97 14 18 1366 69 87 1.0 15 1004 51 76 06 1.1
10 2912 594 123 133 64 2590 526 114 111 57 2267 459 106 9.0 50 1945 393 97 70 43
335 20 2780 283 119 37 31 2454 250 111 30 27 2126 216 102 24 23 1796 182 93 18 20 174 40
30 2633 179 115 1.7 1.9 2299 156 106 13 1.7 1946 131 97 10 14 1574 106 8 07 11

40 2453 125 111 09 13 2081 105 101 07 1.1 1684 85 9 05 09 1197 60 7 03 07

10 ® ® o o - 3292 669 111 169 72 2880 584 102 136 63 2467 499 94 107 54
20 3519 358 115 56 39 3101 315 107 46 34 2682 272 98 36 29 2262 229 90 28 25
460 30 3316 225 111 25 24 2890 196 103 20 21 2457 166 94 15 18 1991 134 8 1.1 14 N
40 3088 157 107 13 1.7 2627 133 97 10 14 2135 108 8 07 12 1573 79 76 04 09
10 = = = = = = = = = - 3251 659 101 169 7.1 2783 562 93 131 6.1
5200 20 3%.6 404 13 69 44 3492 355 105 56 38 301.8 306 97 44 33 2542 257 88 34 28 1/2 64

30 3726 253 109 31 27 3244 219 100 25 24 2758 186 92 19 20 2242 151 8 13 16
40 3462 176 104 16 1.9 296 150 96 13 1.6 2403 121 8 09 13 1789 90 76 06 10

Notes: Blank data blocks indicate selections outside of permitted water flow velocity range. Performance subject to change without notice.
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50% Ethylene Glycol

110 - 140 °F EWT
v
45 °F Entering Air SIGMA UHHL

6.2.1.1 PERFORMANCE—LTWW APPLICATION

50% Ethylene Glycol Performance Data @ 45°F Ambient Air

: [ OFEWT [  120%FEWT |  MOFEWT |
WTD 140°F EWT 120°F EWT 110°F EWT

S
(MBH)|(GPM)| (°F) | (Fr) | (ft/s) |(MBH){(GPM)| (°F) | (Fr) | (ft/s) {(MBH) | (GPM)| (°F) ] (Fr) | (ft/s) { (MBH) | (GPM)] (°F) | (F7) | (ft/s) | HP |@120V

10 = = = = = = = = = = 180 41 98 244 72 153 35 90 190 6.1
20 215 25 109 93 43 186 21 100 75 37 155 18 91 57 31 122 14 81 39 24

300 30 188 14 101 37 25 154 12 91 27 21 = = = = = = = = e
10 . . = = = 360 82 104 226 71 312 12 9% 183 6.2 265 6.1 89 142 53

540 20 373 43 106 7.0 37 321 3.7 98 56 32 268 3.1 89 43 27 = = = = T4 14
30 326 25 99 28 22 267 20 8 20 18 - - - - - - - - - -
10 498 114 124 184 66 441 101 115 155 58 384 88 106 126 5.1 326 15 97 98 43
20 462 53 118 49 31 400 46 108 39 26 334 39 98 30 22 - - - - -

%60 30 409 31 110 20 18 - - - - - - - - - - - - - - —' |
10 > > = = = 531 122 112 213 70 462 106 104 174 6.1 393 9.1 9% 136 52

700 20 557 64 116 67 37 481 55 106 55 32 403 47 9% 42 27 - - - - /0 1
30 493 38 108 27 22 405 31 9% 20 18 = = = = = = = = = =
10 - - - - - - - - - 81 536 123 102 224 71 455 105 93 176 6.0
20 644 74 M3 87 43 558 64 104 71 37 468 5.4 9% 54 31 372 43 84 38 25

840 30 572 44 106 35 25 472 36 9% 26 21 = = = = = = = = = —' |
10 - - - - - - - - - - 497 115 92 206 66

940 20 703 80 111 102 46 611 70 103 82 40 512 hig) 93 63 34 408 47 84 44 27 1720 11
30 626 48 104 41 28 517 40 9 31 23 = = = = = = = = = =
40 515 30 94 18 17 - - - - -
0 925 211 123 173 73 819 187 114 145 65 712 164 105 118 57 603 139 96 92 48
20 8.4 98 117 46 34 736 85 107 37 29 611 7.0 97 271 24 = = = = =

1050 30 744 57 108 18 20 - - - - - - - - - - - - - - —' |
40 - - - - - - - - - - - -
10 > > = = = = = = 887 203 102 173 70 752 174 94 135 6.0

20 1064 122 M4 67 42 919 106 104 54 37 765 8.8 9 41 31 597 6.9 84 27 24

30 932 71 105 27 25 756 58 94 19 20 -

40 . . = = =

10 = = = = - - - = - = - = - = = 880 203 92 177 70

1680 20 1242 142 111 88 49 1079 124 102 71 43 899 104 93 54 36 706 8.2 82 37 28 176 20
30 1096 84 103 35 29 894 69 92 26 24 - - - - - - - - - -

40 80 50 91 15 17

1375 1/8 20

- - - 1236 284 99 218 70 1050 242 91 170 6.0

] - -1-=1T-1-1-: -

sp 20 1987 170 109 85 42 1290 148 101 69 37 1083 125 @ 53 31 82 100 & 37 25 o
30 1325 100 102 35 25 1094 84 9 26 21 - = | = =1=1- = | =] =]-
T - | =1=1=1- = L =1=-1=1- = | =1 =1[-
ol =1 =1 -1T-1-1-" N - - - - 155 289 8 23 1.

pog X 1773 203 106 115 50 1545 178 9 94 44 100 150 89 72 37 1040 120 81 51 30 . .o
30 1588 121 99 48 30 1318 101 90 36 25 - - -1 -1 -1 - -1 -1
4 1322 76 90 21 19 - - - -1 - - - -1 -1 - -1 - | -

jpp X 2183 250 112 117 54 1902 219 103 96 47 1600 184 94 73 40 1273 W7 8 51 32 . .
30 1956 149 105 48 32 1615 124 95 36 27 - = =1 =1:=1- = | =] =1-
4 1605 92 94 21 20 - - =1 =1=1- = = =1:=1- = | =] =1]-
10 2865 654 122 216 7. 2540 582 113 182 63 2215 509 104 148 55 1886 435 95 117 47
20 2678 306 117 58 33 2324 267 107 47 29 1952 (225 | 97 36 24 - -1 -1 -1 -

B5 3 21 183 109 24 20 - I - - -1 -1 T 11 |
ol -1 -1-1T-1T-1- - - - - 2807 646 1001 225 70 2391 551 93 176 60
20 3394 389 113 88 42 2954 340 104 72 37 2489 287 95 55 31 1987 230 8 39 25

M0 30 3051 233 106 37 25 2526 194 95 27 21 - = =1 =1:=1-: 1 11 |
wl -1 -1:-1: - - - .- - %94 621 91 27 67

5200 20 3818 437 110 108 47 3334 383 102 88 41 2813 324 93 68 35 2265 261 84 48 28 12 64
30 3446 263 104 45 28 2869 220 94 34 24 = = = = = = = = = = ’

40 2872 165 94 20 1.8 - - - - = o o - - - - - - - -
Notes: Blank data blocks indicate selections outside of permitted water flow velocity range. Performance subject to change without notice.
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50% Propylene Glycol
110 - 140 °F EWT
45 °F Entering Air

SIGMA UHHL
6.2.1.2 PERFORMANCE—LTWW APPLICATION

50% Propylene Glycol Performance Data @ 45°F Ambient Air
M wipl—_ T4O°FEWT [  18PFEWT |  120%EWT [  10°FEWT _ [MatorDetails
(MBH)|(GPM)| (°F) | (Fr) | (ft/s) [(MBH)](GPM)| (°F) | (Fr) | (ft/s) | (MBH) | (GPM)| (°F) (ft/s) | (MBH) | (GPM)| (°F) | (Fr) | (ft/s) | HP |@120V|

10 - - - - - 204 43 106 268 75 176 38 97 219 65 146 3.1 88 166 54

UHHL- 20 206 22 106 79 38 174 18 9% 62 32 139 15 86 44 26 - - -

160 300 30 169 12 95 28 21 - - - - - - - - - - - e
10 402 85 111 240 73 354 75 103 201 65 305 6.5 95 163 56 253 54 87 125 41

540 20 37 38 104 59 33 301 32 95 46 28 238 25 84 33 22 - - - - Ty 11

200 30 289 20 93 21 1.8 - - - - - - - - - - - -
10 493 104 123 163 60 436 92 114 138 53 375 80 105 112 46 312 6.7 9% 86 38

UHHL- 20 443 47 115 41 27 374 40 104 32 23 - - - - - - - - - -

560 30 i i . i ; i i i i . i . i . i i i 12 1
10 594 125 120 226 72 525 111 112 191 64 453 96 103 156 55 377 8.1 93 120 46

200 20 53.5 5.7 113 58 33 452 48 102 45 28 358 3.8 91 32 22 - - - - - 1720 11

240 30 437 31 101 21 18 - - - - - - - - - - - -
10 - - - - - 608 128 109 247 74 526 112 101 202 64 439 94 91 156 54

UHHL- 20 621 65 111 74 38 527 56 101 59 32 421 45 90 42 26 - - - - -

260 840 30 514 36 99 27 21 - - - - - - - - - - - - - —1 |
10 - - - - - - - - - 81 575 122 99 236 70 480 103 90 182 59

940 20 680 72 109 87 41 576 61 100 69 35 463 49 8 50 29 - - - - T 11

280 30 566 40 98 32 23 - - - - - - - - - - - '
0 915 192 122 153 67 807 171 113 130 59 694 148 104 105 51 576 123 94 80 43

UHHL- 20 85 86 114 38 30 680 72 103 29 25 - - - - - - - - - -

1050 30 615 43 97 12 15 - - - - - - - - - - - - — |
10 - - - - - 1006 213 110 190 74 870 185 101 155 64 721 154 92 118 53

UHHL- 20 1020 108 111 57 37 8.7 91 100 44 31 666 71 8 30 25 - - - - -

1375 30 81.0 5.7 97 19 20 - - - - - - - - - - - - R e
10 - - - - - - - - - 89 1018 216 99 204 75 849 181 90 157 63

UHHL- 20 1199 127 108 75 44 1009 107 98 58 37 796 85 87 41 29 - - - - -

1680 30 98 68 9% 26 24 - - - - - - - - - - - - - — |
10 - - - - - 1403 296 106 240 7.3 1216 259 98 197 64 1015 217 89 152 54

UHHL- 20 1438 152 107 7.3 37 1220 130 98 58 32 977 10.4 87 41 26 - - - - -

440 2050 30 1194 84 97 27 21 - - - - - - - - - - —
10 - - - - - - - - - - - - - - - 1220 260 87 209 64

UHHL- 2600 20 1726 182 104 100 45 1469 156 95 80 39 1187 127 8 58 3.1 - - - - T 1s 35

480 30 1451 102 95 37 25 1066 76 8 23 19 - - - - - - - - - -
10 - - - - - - - - - - - - - - - 1501 321 91 213 69

UHHL- 2900 20 2125 224 110 102 48 1802 191 100 80 41 1445 154 89 58 33 - - - - T 1s 35

520 30 1768 125 99 37 27 1226 87 8 21 19 - - - - - - - - -
10 2842 598 121 193 65 2516 532 112 164 58 2174 462 103 134 50 1818 389 94 103 42

UHHL- 20 2585 273 114 50 30 2186 232 103 39 25 1657 177 8 26 19 - - - - -

3525 30 2025 143 99 1.7 15 - - - - - - - - - - - - - - — |
10 - - - - - 3188 674 109 248 73 2768 588 100 203 64 2319 495 91 158 54

UHHL- 1450 20 3292 347 111 76 38 2802 297 101 60 32 2240 239 90 43 26 - - - - T 13 a0

600 30 2746 194 100 28 21 - - - - - - - - - - - - -
10 - - - - - - - - - 82 3120 663 98 251 72 2623 561 90 196 6.1

UHHL- 5200 20 3721 393 109 94 42 3175 337 99 75 36 25%.1 273 89 54 30 - - - - © 12 6a

640 30 3145 222 99 36 24 - - - - - - - - - - - - - -

Notes: Blank data blocks indicate selections outside of permitted water flow velocity range. Performance subject to change without notice.
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Water
110 - 140 °F EWT

v
60 °F Entering Air SIGMA UHHL

6.2.2.0 PERFORMANCE—LTWW APPLICATION

Water P nce Data @ 60°F Ambient Air

wip|—MOFEWT |  ISOFEWT |  120%EWT [  MOFEWT _____[Motor Details
(MBH)|(GPM)| (°F) | (Fr) | (ft/s) |(MBH){(GPM)| (°F) | (Fr) | (ft/s) {(MBH) | (GPM)] (°F) ] (Fr) ] (ft/s) [ (MBH) | (GPM)| (°F) | (Fr) ] (ft/s) | HP |@120V

0 195 40 120 155 69 168 34 112 123 59 142 29 104 93 50 115 23 95 66 40

20 180 18 115 41 32 153 16 107 31 27 126 13 9 23 22 98 10 9 15 17

300 3 164 121 110 17 19 136 09 102 13 16 106 0.7 93 08 12 74 0.5 8 05 09 e

40 145 07 105 08 13 113 06 9% 06 10 79 0.4 8 03 07 - - - -
10 335 68 117 115 59 290 59 109 91 51 244 49 102 69 43 199 4.0 94 50 35

540 20 31 32 M3 30 27 265 27 105 23 23 218 22 97 17 19 170 1.7 8 11 15 1720 14
30 284 19 108 13 1.7 235 16 100 09 14 183 1.2 91 06 1.1 128 0.9 82 03 07
4 250 13 103 06 1.1 196 10 93 04 09 135 0.7 8 02 06 - - - - =
10 409 83 127 78 48 354 72 118 62 42 300 6.1 109 48 35 246 50 100 34 29

560 20 385 39 123 21 23 330 34 mM4 17 19 213 28 105 1.2 16 214 22 9% 08 12 1720 14
30 37 24 119 09 14 297 20 109 07 12 234 1.6 9 05 09 163 11 87 03 06
40 319 16 113 05 09 251 13 101 03 07 171 0.9 8 02 05 = = = = =
10 493 100 125 108 58 427 87 116 86 50 36.1 73 108 66 42 295 6.0 99 47 35

700 20 463 47 121 29 27 395 40 M2 23 23 328 33 103 17 19 257 26 9 11 15 1720 1.1
30 428 29 116 13 1.7 356 24 107 09 14 280 1.9 97 06 1.1 197 13 86 03 08
40 382 19 110 06 1.1 301 15 100 04 09 209 1.1 87 02 06 = = = = =
10 573 117 123 141 67 496 1001 114 112 58 419 85 106 85 49 342 6.9 98 6.1 40

840 20 535 55 119 38 31 457 46 110 29 27 378 38 102 21 22 297 3.0 93 14 17 1720 11
30 493 33 114 16 19 412 28 105 12 16 324 22 9% 08 13 228 1.5 8% 05 09 J '
40 441 22 108 08 13 348 18 98 05 10 243 12 87 03 07 - - - - -
10 627 128 122 165 74 543 110 113 131 64 458 93 105 99 54 374 16 97 71 44

940 20 585 60 117 44 34 499 51 109 34 29 412 42 100 25 24 325 33 92 17 19 1720 14
30 537 36 113 19 21 449 30 104 14 18 353 24 9% 09 14 249 1.7 8 05 10
40 481 24 107 09 14 379 19 97 06 1.1 266 13 86 04 08 - - - - =
10 761 155 127 74 54 660 134 118 59 46 558 113 109 45 39 456 92 100 32 32

1050 20 715 73 123 20 25 611 62 114 15 21 506 5.1 104 11 18 394 4.0 9% 08 14 1720 14
30 661 45 118 09 16 547 37 108 06 13 426 29 97 04 10 289 19 8 02 07
40 584 30 111 04 10 454 23 100 03 08 292 15 86 01 05 - - - - -
10 953 194 124 109 67 84 167 115 86 58 696 141 107 66 49 568 115 98 47 40

1375 20 889 91 120 29 31 758 77 1M1 23 27 626 63 102 16 22 491 5.0 93 11 17 178 20
30 816 55 115 12 19 680 46 106 09 16 531 36 9% 06 12 365 25 84 03 08
40 725 37 109 06 13 565 29 98 04 10 378 1.9 8 02 07 = = = = =
10 = = = = - 9%.8 197 113 114 68 817 166 105 87 57 665 135 97 62 47

1680 20 1040 106 117 38 37 885 90 109 30 31 730 74 100 22 26 573 5.8 91 14 20 176 20
30 91 65 112 16 22 791 54 103 12 19 620 42 9 08 14 429 29 8 04 10
40 847 43 106 08 15 66.1 33 9% 05 12 448 23 8% 03 08 = = = = =
10 1318 269 119 136 66 1141 232 111 108 57 964 196 103 83 48 787 160 95 59 39

2050 20 1230 126 115 36 31 1050 107 107 28 26 869 8.8 9 21 22 684 6.9 91 14 17 176 20
30 1132 77 111 16 19 946 64 103 12 16 745 5.0 9 08 12 526 35 8 04 09
40 1013 51 106 08 13 800 41 9% 05 1.0 559 28 8% 03 07 = G G G G
10 = = = = - 1368 278 109 148 69 1154 234 101 112 58 941 191 93 81 47

2600 20 1469 150 112 49 37 1253 127 104 38 31 1035 105 97 28 26 815 8.3 8 19 20 1/4 35
30 1347 91 108 21 23 1124 76 100 16 19 889 6.0 92 11 15 631 43 82 06 11
40 1208 61 103 1.1 15 955 48 9 07 12 674 3.4 8 04 08 = = = = =
10 . . - 1689 344 114 151 74 1426 289 105 115 63 1163 236 97 83 5.1

2900 20 1820 186 118 51 40 1552 158 109 39 34 1282 130 101 29 28 101.0 102 92 19 22 174 35
30 1671 113 113 22 25 1394 94 104 16 20 1105 75 9% 11 16 7719 5.2 8% 06 1.1
40 1502 76 108 1.1 16 1187 6.0 98 07 13 826 4.2 86 04 09 = = = = =
10 2342 477 125 91 52 2031 412 116 72 45 1721 349 108 55 38 1409 285 99 40 31

33%5 20 2212 225 121 25 24 1896 193 M3 19 21 1577 160 104 14 1.7 1241 126 94 10 14 14 a0
30 2062 140 117 11 15 1720 116 108 08 13 1360 92 98 06 1.0 944 6.4 86 03 07 / ’
40 182 94 111 06 1.0 1463 74 101 04 08 952 48 86 02 05 - - - - -
10 2977 606 122 138 66 2580 524 113 110 57 2182 442 105 84 48 1785 361 97 60 39
20 2795 285 118 37 31 2392 243 109 29 26 1986 202 101 21 22 1569 159 92 15 17

460 30 2591 176 114 16 1.9 2173 147 105 12 16 1720 116 9% 08 13 1220 82 8% 05 09 N
40 2337 119 108 08 13 185 94 98 06 1.0 1292 65 87 03 07 - - - ° °
10 3363 686 120 171 74 2913 592 112 136 6.4 2463 499 104 104 54 2011 406 96 74 44

5200 20 3149 321 116 46 35 2691 274 108 36 30 2231 226 100 26 24 1767 179 91 18 19 1/2 64
30 2910 198 112 20 21 2439 165 103 15 1.8 1936 131 9 1.0 14 1382 93 8 06 10

40 2628 134 107 10 14 2090 106 97 07 1.1 1475 15 86 04 08 - - - - -
Notes: Blank data blocks indicate selections outside of permitted water flow velocity range. Performance subject to change without notice.
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30% Ethylene Glycol

- 110 - 140 °F EWT
SIGMA UHHL 60 °F Entering Air

6.2.2.1 PERFORMANCE—LTWW APPLICATION

Ethylene Glycol Performance Data @ 60°F Ambient Air

wip|—MOFEWT |  ISOFEWT |  120%EWT [  MOFEWT _____[Motor Details
(MBH)|(GPM)| (°F) | (Fr) | (ft/s) |(MBH){(GPM)| (°F) | (Fr) | (ft/s) {(MBH) | (GPM)] (°F) ] (Fr) ] (ft/s) [ (MBH) | (GPM)| (°F) | (Fr) ] (ft/s) | HP |@120V
0 191 41 119 196 71 165 35 111 155 61 138 30 103 118 52 112 24 9% 84 42
20 174 19 114 50 32 147 16 106 39 27 119 13 9% 27 22 88 1.0 87 17 11
300 30 154 11 107 20 19 123 09 98 14 15 90 0.7 8 09 11 = = = = -1 |

40 127 07 99 09 12 - - - - - - - -
0 330 71 116 145 61 285 61 109 116 53 239 52 101 88 45 194 42 93 64 36

540 20 302 33 12 38 28 255 27 103 29 24 205 22 9% 20 19 153 1.7 86 13 14 1720 14
3 266 19 105 15 17 213 15 9% 1.1 13 - - - - - - - - - -
40 219 12 97 07 10 - - - - - - - - - - - - - - -
10 404 87 127 99 50 30 75 118 79 43 295 64 109 6.1 37 240 52 100 44 30

560 20 376 41 122 26 23 318 34 M2 20 20 257 28 102 15 16 192 2.1 92 09 12 1720 11
30 335 24 115 11 14 269 19 104 08 11 - - - - - - - - - -
10 487 105 124 137 6.0 421 91 115 110 52 355 76 107 84 44 288 6.2 98 60 36

700 20 451 49 119 36 28 382 41 110 28 24 309 33 1001 20 19 232 25 91 13 14 1720 1.1

30 403 29 13 15 17 324 23 103 1.1 13
40 335 18 104 07 10 = = = = =
10 565 122 122 179 7.0 4388 105 114 143 61 411 89 105 109 51 334 12 97 78 41
840 20 521 56 117 47 32 442 48 109 36 28 358 39 9 26 22 210 29 9% 16 17 1720 11
30 467 34 111 19 19 376 27 101 14 16 276 20 9 08 1.1 = = = = = J '
40 390 21 103 09 12 - - - - - -
10 - - - 534 115 112 166 66 449 97 104 127 56 364 19 9% 91 45
940 20 569 61 116 54 35 482 52 107 42 30 392 4.2 98 30 24 295 32 8 19 18 1720 14
30 510 37 110 22 21 411 30 100 16 17 303 22 9 1.0 13 = = = = =
40 427 23 102 10 13 - - - -
0 751 162 126 94 56 649 140 117 75 48 547 118 108 58 41 444 9.6 99 41 33
1050 20 695 75 121 25 26 586 63 1M1 19 22 472 5.1 101 13 18 347 38 9 08 13 1720 14
30 614 44 M4 10 15 487 35 103 07 12 - - - - - - - - - -
40 491 26 103 04 09 - - - - -
10 939 202 123 138 70 810 174 114 110 60 681 147 106 84 51 553 120 97 60 4.1
20 83 93 18 36 32 731 79 109 28 27 589 6.4 99 20 22 436 47 8 12 16
30 766 55 111 15 19 610 44 1001 1.0 15 -
40 623 34 102 06 12 = = = = = =
10 = = = = - 9.1 205 112 146 71 798 172 104 111 60 646 139 95 79 48
1680 20 1007 108 115 47 38 8.2 92 107 36 32 690 15 98 26 26 513 5.5 8 16 19 176 20
30 897 64 109 19 22 716 52 9 13 18 513 3.7 8 08 13 - - - - -
40 734 40 100 08 14 - - - = - -
10 1302 280 119 173 69 1125 242 111 138 60 947 205 103 106 51 769 167 95 76 41
2050 20 1201 129 114 45 32 1020 11.0 106 35 27 828 8.9 97 25 22 624 6.7 8 16 17 16 20
30 1077 77 108 19 19 870 63 99 13 15 638 4.6 8 08 11 = 5 5 5 5 J ’
40 903 49 101 08 12 ° ° ° = ° °
10 = = = = - 1347 290 108 189 72 1133 244 100 144 6.0 919 199 93 104 49
20 1432 154 111 62 38 1215 131 103 48 32 991 107 95 34 26 749 8.1 87 22 20
30 1288 93 106 26 23 1042 75 97 18 19 7713 5.6 87 1.1 14 =
40 1085 58 98 12 14 718 42 8 07 1.0 = =
10 . . = = = = = - 1397 301 104 146 65 1133 245 9% 106 53
2900 20 1769 190 116 63 41 1499 162 108 49 35 1225 132 99 35 29 922 100 89 22 22 174 35
30 1595 115 111 26 25 1285 92 101 19 20 942 6.8 90 1.1 15 = = = = =
40 1334 72 102 12 16 929 50 90 07 11 = =
10 2320 498 124 116 54 2009 432 116 93 47 1697 365 107 71 39 1385 299 98 52 32
20 2170 234 120 31 25 1841 199 111 24 21 1497 162 102 17 17 M22 121 91 11 13
30 1953 140 114 13 15 1574 113 104 09 12 = =
40 1614 87 105 06 09 - - - - - - -
10 2946 632 121 176 68 2548 547 113 141 59 2150 462 104 108 50 1751 378 96 78 4.1
20 2738 295 117 47 32 2333 252 108 37 27 1901 205 99 26 22 1440 156 90 17 17
460 30 2477 178 111 20 1.9 2008 144 102 14 16 1468 106 90 08 1.1 = = = = —
40 2092 113 103 09 12 ° ° ° ° = ° = ° = & = & & & &
10 = = = = - 2876 618 111 174 67 2424 522 103 133 56 1972 425 95 96 46
5200 20 3081 332 115 58 36 2621 282 106 45 31 2144 231 98 33 25 1630 176 89 21 19 1/2 64
30 2793 201 110 24 22 2269 163 100 1.7 1.8 1683 121 90 1.1 13 = = = = =

40 2370 128 102 1.1 14 - - - - = = o - - - - - - - -
Notes: Blank data blocks indicate selections outside of permitted water flow velocity range. Performance subject to change without notice.

1375 1/8 20

2600 1/4 35

3325 1/4 40
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50% Ethylene Glycol

110 - 140 °F EWT
\/
60 °F Entering Air SIGMA UHHL

6.2.2.2 PERFORMANCE—LTWW APPLICATION

50% Ethylene Glycol Performance Data @ 60°F Ambient Air

- 140°F EWT [ 30FEWT | 120°%F EWT 0% EWT
(°F)
10

(MBH)|(GPM)| (°F) | (Fr) | (ft/s) |(MBH){(GPM)| (°F) | (Fr) | (ft/s) {(MBH) | (GPM)] (°F) ] (Fr) ] (ft/s) [ (MBH) | (GPM)| (°F) | (Fr) ] (ft/s) | HP |@120V
25 93 43

s)
188 43 118 244 74 162 37 110 194 64 135 31 101 147 54 107

103

UHHL- 20 167 19 111 60 33 138 16 102 45 27 107 12 93 30 21 - - - | - | -

T %0 s 439 1 103 22 18 - - S 2 2 -] - 2 5 1 1 |
10 325 74 116 182 64 280 64 108 145 55 234 54 100 11.0 46 186 43 92 78 37

UHHL- 20 290 33 109 45 29 238 27 101 33 24 - = - | = [ = = = = | = | =

0 % 239 18 01 16 16 - - - | = | - - - - | - [ - - - 11 1 "
10 399 91 126 125 53 344 79 117 100 45 288 66 107 76 38 230 53 98 54 31

UHHL- 20 360 41 119 32 24 298 34 109 24 20 - = HEE = = HERE

560 o - ——T - - S - - ——T— - - e VN
10 481 110 123 173 63 414 95 115 138 55 348 80 106 106 46 278 64 97 74 37

UHHL- 20 434 50 117 44 29 359 41 107 33 24 - - - | - | - - - - | - | -

0 s 33 28 108 16 16 - - 5 e |is - = = |ha s = = 111 "
10 557 127 121 224 73 480 110 113 179 63 402 93 104 137 53 322 74 95 96 43

UL g D 504 58 15 57 33 417 48 106 42 28 325 38 % 29 22 - = 1 1T 1 |

260 30 423 32 106 21 19 - - e = = = | = | o = = = |l o | o
0 - = - - 80 525 120 111 209 69 4339 101 103 159 58 353 81 95 113 47

gp X 1 63 114 65 36 457 53 105 50 30 3BT 41 %5 34 24 - = 11T 1 .

280 30 464 35 106 25 20 - - 5 e |is - = = = [is = = s e |is :
10 741 169 125 118 59 638 146 116 94 51 534 123 107 72 43 425 98 97 50 34

UHHL- 20 664 76 118 29 26 545 63 108 22 22 - = = | = | = = = = L= | =

1050 — - ——T - - B - - ——T— - - T VF N
10 924 211 122 172 73 795 182 113 137 63 665 153 105 105 53 531 123 9 74 43

UHHL- 20 89 95 116 43 33 682 78 106 32 27 52 60 95 21 21 - = s e |5

B 3 679 52 106 15 18 - - - | = | - - - - | - [ - - - 11 1 |
0 - 5 - - 89 931 213 111 182 74 778 179 103 138 62 624 144 94 97 50

UHHL- 20 973 112 13 57 39 801 92 104 42 32 617 71 9 28 25 - = N E

1880 o s02 61 104 20 21 - - NI E = = NI = = 111 |
10 1285 293 118 217 7.3 1107 254 110 173 63 929 213 102 132 53 746 173 94 95 43

UHHL- 20 1164 133 112 55 33 96 111 103 41 27 755 87 94 28 21 - - - | = | -

0L %0 o g2 75 104 21 19 - 2 = | = | - 2 2 - | = [ - 2 2 11 1" |
0 - = - - 89 1325 303 107 237 75 1110 255 99 181 63 895 207 92 130 5.

UHHL- 20 1393 160 109 76 39 1159 133 101 57 33 910 105 92 39 26 - = HIEE

L M0 o 183 a1 102 28 22 - 2 HIERE 2 2 N 2 . T 1 1 |
0 - = - | = [ee ] - - - - 81 136 314 103 184 68 1100 253 95 131 55

UL g 20 1715 197 15 77 43 1427 164 105 58 35 1114 128 95 39 28 - = T 1,0 .

520 30 1450 111 106 29 24 1072 82 94 18 18 - = - | = [ = = = = | = | =
10 2297 524 124 146 57 1985 455 115 118 49 1668 383 106 90 41 1337 309 97 64 33

UG s 20 296 240 118 38 26 1740 200 108 28 22 - = s Ila |l s = = T 1 1

560 0 - - - - | - ; ; - - | - - - - | - [ - - - - | - | -
10 2914 666 120 223 72 2515 575 112 178 62 2115 487 104 137 53 1702 392 95 97 42

UHHL- 20 2663 305 115 58 33 2218 255 106 43 28 1739 201 9% 30 22 - = = | = | =

S M0 sy 967 174 7 22 19 - - = | = | = - = - | = [ = = = 11 1| "
0 - 5 - - 81 2836 649 110 220 70 2383 548 102 169 59 1923 443 94 121 48

U g 06 344 113 70 37 2506 288 104 54 31 1976 228 % 37 25 - = 1 1 1.

640 30 2573 197 106 27 21 - - e = = 2 e = = e

Notes: Blank data blocks indicate selections outside of permitted water flow velocity range. Performance subject to change without notice.
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30% Propylene Glycol
; 110 - 140 °F EWT
SIGMA UHHL 60 °F Entering Air

6.2.2.3 PERFORMANCE—LTWW APPLICATION

Propylene Glycol Performance Data @ 60°F Ambient Air

wip|—MOFEWT |  ISOFEWT |  120%EWT [  MOFEWT _____[Motor Details
(MBH)|(GPM)| (°F) | (Fr) | (ft/s) |(MBH){(GPM)| (°F) | (Fr) | (ft/s) {(MBH) | (GPM)] (°F) ] (Fr) ] (ft/s) [ (MBH) | (GPM)| (°F) | (Fr) ] (ft/s) | HP |@120V

0 190 37 118 171 65 163 32 110 137 56 137 27 102 105 47 110 22 9% 75 38

20 171 17 113 43 29 142 14 104 33 25 112 1.1 9 23 19 8.0 0.8 84 13 14

0 3 e 10 105 17 17 N3 08 % 11 13 - - - -] - - - 1 | |

40 112 06 9 07 10 - - - - - -
10 328 65 116 128 56 282 56 108 102 48 237 47 100 79 41 190 3.8 92 57 33

o X 26 29 111 33 25 46 25 102 25 21 194 19 8 17 1T - S S N N P
30 22 17 103 12 14 193 13 9 08 11 - = = 1-1-=1- = | =1 -=1-
10 402 79 126 87 46 347 69 117 70 40 292 58 108 55 34 235 47 99 39 27
20 368 36 121 23 21 307 31 111 17 18 242 | 24 100 12 14 - R

% 3 a7 21 m2 09 12 - N R 1111 |
10 484 95 124 121 55 418 83 115 97 48 351 70 106 75 40 283 57 97 54 33

oo D M3 44 18 31 25 0 37 109 24 21 293 29 9 17 17 04 21 8 09 12 00
30 383 25 110 12 15 293 20 99 08 11 - = | = | =lo8[ - = | =] =]-
W = | = | =1=1-=1]- - | == || - = | = | =los[ - = | =] =]-
10 562 111 122 156 64 484 96 113 126 55 407 81 105 97 47 328 66 9% 70 38

gg 20 514 51 116 41 29 429 43 107 31 25 341 34 9 22 20 1 24 8 13 4
30 444 29 109 16 17 384 23 9% 11 13 - - - -1 1T 1 1 1 |
0 336 17 9 06 10 - B I - - -1 o
10 614 121 120 183 70 530 105 112 147 60 444 88 104 113 51 359 72 95 82 41

go 20 %1 85 115 48 32 40 47 106 36 27 ¥3 37 9 26 22 %65 27 &% 15 15 0
30 486 32 108 19 19 377 25 9 13 14 - = | = =1:=1- = | =] =]-
0 333 19 9 07 11 - - =1 =1=1- = =1 =1:=1- = | =] -=1]-
10 746 147 126 82 51 644 128 117 67 44 541 108 108 51 37 434 87 98 37 30
20 680 67 120 21 23 565 56 110 16 19 440 44 99 11 15 - B

0 2 574 38 10 08 13 413 27 % 05 10 - - - -1 -1 1111 |
10 932 184 123 121 64 803 159 114 97 55 674 135 105 75 47 543 109 9 54 38

s 0 B9 84 17 31 29 706 70 107 24 24 553 55 9 16 19 J0 37 & 09 13 . o
30 721 48 108 12 17 540 36 9% 08 12 - = =1 =-1:=1- = | =] =]-
10 1094 215 120 160 74 941 187 112 129 65 788 157 103 99 (54 635 128 95 71 44

g D 91 98 114 41 34 828 82 105 31 28 651 65 9% 22 23 MT 45 8 12 16 o o
30 88 56 107 16 19 644 43 (95 10 15 - - -1 -1 -1 - - - |-
4 606 30 93 05 10 - N - - T =1 B
10 1294 255 118 151 63 1116 221 110 122 55 938 187 102 95 46 758 152 94 69 38

s 20 186 117 113 40 29 992 99 105 30 24 788 79 %5 21 20 555 56 8 12 14 .
30 1028 68 106 16 17 795 53 9% 10 13 - - [ =1-1T-1-: - | =1-1-
4 769 38 95 06 09 - - | =1=1=1- = L =1=-1=1- = | =] =]-
0 - - - - - 137 265 107 167 65 1122 223 100 129 55 907 182 92 94 45

g 2 1414 140 110 54 35 1189 118 102 42 29 947 95 94 29 23 680 69 s 17 17 0 .
30 1233 82 104 21 20 95 64 9% 15 16 - - -1 -1 -1 - -1 -1
40 %0 48 9% 09 12 - - - -1 - - - -1 -1 - - - | -
0 - - - - - 1647 327 M2 171 71 1382 275 104 131 60 1116 224 95 95 48

g X 142 172 115 55 37 1468 146 107 42 32 166 117 97 30 25 @4 83 & 17 18 ., ..
30 1520 100 108 22 22 1177 718 9 15 17 - = =1 =1:=1- = | =] =]-
4 1152 57 97 08 12 - - =1 =1=1- = = =1:=1- = | =] =]-
10 2309 456 124 103 49 1998 396 115 83 43 1685 335 107 64 36 1359 272 98 46 29
20 2133 211 119 27 23 1788 178 110 21 19 1414 142 99 15 15 - I

BB g g2 123 11 11 13 1346 90 97 06 10 - - - -1 -1 11 11 |
10 2932 578 121 156 62 2532 500 112 125 54 2133 425 104 97 46 1727 346 9 70 37
20 2707 268 116 41 29 2273 226 107 32 24 1814 182 98 22 20 1260 127 8 13 14

M0 30 g3 157 109 16 17 1827 122 98 11 13 - = =1 =1:=1-: T 1 1"
10 3308 651 119 191 7.0 2857 566 111 155 61 2404 479 103 120 52 1949 390 95 87 42

oo 2 346 301 114 50 33 265 255 105 39 28 253 06 % 28 22 W62 WT 8 16 16 . o,

30 2680 177 108 20 1.9 2091 139 97 14 15
40 2039 102 96 08 1.1 = = = = = = = = = = = = = = =

Notes: Blank data blocks indicate selections outside of permitted water flow velocity range. Performance subject to change without notice.
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50% Propylene Glycol
110 - 140 °F EWT

7
60 °F Entering Air SIGMA UHHL

6.2.2.4 PERFORMANCE—LTWW APPLICATION

50% Propylene Glycol Performance Data @ 60°F Ambient Air

Wt 140°F EWT [ IS0FEWT | 120°F EWT 1109 EWT

(MBH)|(GPM)| (°F) | (Fr) | (ft/s) |(MBH){(GPM)| (°F) | (Fr) | (ft/s) {(MBH) | (GPM)] (°F) ] (Fr) ] (ft/s) [ (MBH) | (GPM)| (°F) | (Fr) ] (ft/s) | HP |@120V
0 185 39 117 215 67 158 33 109 171 58 130 28 100 128 48 100 2.1 91 86 37
20 158 17 108 49 29 125 13 98 35 23 = S = S = s = =

UHHL- .
o —— T T T —— T 11 ) — 1 ) —1—1—T1 |
10 321 67 115 160 58 274 58 107 128 50 225 48 98 97 42 173 37 90 65 32
UHHL- 20 273 29 107 37 25 215 23 97 26 20 - - - | = | - - = | =] =1-¢=
a0 P — 11 — 1 - ——1— - L
10 395 83 125 110 48 337 7.1 115 88 41 278 59 106 67 34 214 46 95 45 26
UHHL- 20 339 36 116 26 21 264 28 103 18 16 - - N - - -1 =1-
220 B — 1T — 11 - ——T— - 1 |
10 475 100 123 152 57 407 86 114 123 50 335 71 104 92 41 260 56 94 63 32
UHHL- 20 410 43 114 36 25 324 34 103 25 20 - - - | = | - - = | =1 =1]=-
20 IR — 11 — 11— - ——1— - ——1—1— | 0
10 550 116 120 198 67 472 100 112 159 57 389 83 103 120 48 302 65 93 81 37
UHHL- 20 477 50 112 47 29 380 40 102 33 23 - - HEE - e
20 B — 11— —— 11— - ——1— - ——1+— |
10 602 127 119 231 73 516 109 111 186 63 426 90 102 140 52 331 71 92 95 A1
UHHL- 20 523 55 111 55 32 417 44 101 39 26 - - - | =] = - = | =] =1-¢=
S M 3 w127 w16 16 - - = =1T=71-= - - =1 - - 111"
10 731 153 124 103 53 624 132 115 83 46 512 109 105 62 38 390 84 94 41 29
UHHL- 20 619 65 114 24 23 467 50 101 15 17 - - -1 -1 - -1 -1
s B B e s —— 11 - ——T— - 1 |
10 911 192 121 152 66 780 165 112 122 57 642 137 103 92 47 492 106 93 61 37
UHHL- 20 778 82 112 35 28 604 64 100 24 22 - - - | = | - - = | =] =]-=
30 IR — T T —— 11 - S B - 18 20
0 - - - - 711 913 193 110 161 67 754 160 101 121 55 581 125 92 82 43
UHHL- 20 916 97 110 47 33 719 76 99 32 26 - - HEE - e
Soe o — 11— —— 11— - ——1— - S /6 20
10 1270 267 117 192 66 1091 231 109 155 57 902 192 101 118 48 701 150 92 80 37
UHHL- 20 1106 117 110 46 29 81 94 100 33 23 - - - | = | - - = | =]=1]-
S a0 — 11 — 11— - ——1— - T e 20
0 - - - - 79 1304 275 106 211 68 1082 230 98 160 57 846 181 90 111 45
UHHL- 20 1330 140 107 64 35 1068 113 98 46 28 733 78 8 25 19 - - -1 =1-
B0 g9 70 w19 17 - BN - - =1 - 1111 |
0 - - - - 85 1603 339 111 214 73 1332 283 102 163 61 1036 222 93 112 48
UHHL- 20 1634 173 112 64 37 1303 138 101 46 30 842 90 8 23 19 - = | =1=15¢=
2 1/4 3.
0 B0 s 67 83 91 18 18 - - =1 =1=-1-= - - 1 =1- - 111 1|
10 2276 479 123 131 52 1951 412 114 105 45 1613 343 105 79 37 1245 266 95 53 29
UHHL- 20 1984 210 115 31 23 1524 162 102 21 18 - - - =1 - - B
S ms — T T — 11 - ——T— - 14 a0
10 2885 607 120 198 66 2482 524 111 159 57 2057 437 103 121 47 1605 343 93 83 37
UHHL- 20 2540 268 113 48 29 2023 215 102 34 23 - - N E - = | =1=1-¢=
S w0 — 11 — 11 - ——1— - S 13 40
10 3254 685 118 244 74 2798 501 110 197 64 2326 494 101 150 53 1821 389 92 104 42
UHHL- 20 2875 303 111 60 33 2309 245 101 43 26 - - N E - e
5200 1/2 64
640 30 1974 140 95 16 15 - - -1 -1 -1 - -1 -1 - T 1

Notes: Blank data blocks indicate selections outside of permitted water flow velocity range. Performance subject to change without notice.
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Water
110 - 140 °F EWT
Y
SIGMA UHHL 75 °F Entering Air

6.2.3.0 PERFORMANCE—LTWW APPLICATION

Water P nce Data @ 75°F Ambient Air

wip|—MOFEWT |  ISOFEWT |  120%EWT [  MOFEWT _____[Motor Details
(MBH)|(GPM){ (°F) | (Fr) | (ft/s) {(MBH)|(GPM)| (°F) [ (F1) | (f/s) | (MBH) [ (GPM)| (°F) (ft/s) | (MBH) | (GPM) | (°F) | (Fr) | (ft/s) | HP |@120V
0 149 30 123 97 53 124 25 115 72 43 99 20 107 49 35 73 15 98 30 26
20 135 14 118 25 24 109 11 110 17 19 82 08 101 11 14 53 0.5 92 05 09
300 ) /20 1A

3 119 08 113 10 14 89 06 104 06 10 58 0.4 9 03 07 = = =

40 9.6 05 106 04 08 62 0.3 9% 02 05 - - - - -
10 257 52 121 72 45 213 43 113 54 38 170 35 105 37 30 126 26 97 22 22

540 20 233 24 16 18 21 188 19 109 13 17 142 14 100 08 12 91 0.9 91 04 08 1720 14
3 204 14 111 07 12 154 1.0 102 05 09 99 0.7 93 02 06 - - - = =
40 166 08 104 03 07 105 05 9 01 05 - -
10 314 64 129 49 37 262 53 120 37 31 210 43 111 26 25 157 32 102 16 18

560 20 291 30 125 13 17 237 24 116 09 14 179 18 106 06 1.0 117 12 9% 03 07 1720 11
30 29 18 119 05 10 198 13 109 03 08 126 0.9 97 02 05 - - - - -
40 214 121 112 02 06 = = = = =
10 379 77 127 68 45 316 64 118 51 37 252 5.1 110 35 30 189 38 101 22 22

700 20 349 36 123 18 21 284 29 14 13 17 215 22 105 08 13 141 1.4 9 04 08 1720 14
30 311 21 18 07 12 237 16 107 05 09 153 1.0 9% 02 06 = = = = =
40 256 13 110 03 08 162 08 97 01 05 = = = = = = =
10 440 90 1256 89 52 366 74 117 65 43 292 60 108 46 34 218 44 100 28 26

840 20 403 41 121 23 24 327 33 112 16 19 248 25 103 1.0 15 163 1.6 9 05 09 1720 11
30 39 24 116 09 14 273 19 106 06 1.1 178 1.2 9% 03 07 = = = = = J '
40 296 15 109 04 09 190 10 97 02 06 - -
10 482 98 124 104 57 4041 81 116 77 47 319 65 108 53 37 238 438 9 32 28

940 20 440 45 120 27 26 357 36 1M1 19 21 271 28 103 12 16 178 1.8 93 06 10 1720 14
30 391 27 115 11 15 298 20 105 07 12 195 13 9% 03 08 = = = = =
40 323 16 108 05 09 208 11 9% 02 06 - - - - - - -
10 585 120 129 47 41 488 100 120 35 34 390 79 1M1 24 27 291 59 102 15 20

1050 20 539 55 124 12 19 438 45 115 09 15 330 33 105 05 12 210 2.1 9 03 07 1720 14
30 477 32 119 05 11 359 24 108 03 08 218 15 9% 01 05 - - - - =
40 385 20 110 02 07 - - - - -
0 732 149 126 69 52 609 124 118 51 43 486 99 109 35 34 36.1 73 100 22 25

1375 20 668 68 122 18 24 542 55 13 13 19 410 42 104 08 14 263 21 93 04 09 178 20
30 593 40 116 07 14 447 30 106 04 10 279 19 9% 02 07 - - - - -
40 479 24 108 03 08 285 14 9% 01 05 = = = = = = =
0 8.9 175 124 91 61 714 145 116 67 50 569 116 107 46 40 422 8.6 9 28 30

1680 20 781 80 120 23 28 631 64 111 16 22 479 49 102 10 17 308 3.1 93 05 11 176 20
30 690 47 14 09 16 522 35 105 06 12 330 22 9 03 08 - - - - -
40 56.1 29 107 04 10 343 17 9% 02 06 - - = =
10 1012 207 122 86 51 82 172 114 64 42 672 137 106 44 34 501 102 98 27 25

2050 20 926 94 18 22 23 752 76 110 16 19 572 58 102 1.0 14 375 3.8 93 05 09 176 20
30 84 56 114 09 14 629 43 104 06 1.1 410 28 9 03 07 = G G G G
40 680 35 107 04 09 434 22 9% 02 05 ° ° G G G G G
10 1214 248 120 118 6.1 1009 206 112 87 51 804 164 106 6.0 40 598 121 97 37 30

2600 20 1105 113 116 30 28 895 91 108 21 22 682 69 100 14 17 448 45 92 07 11 174 35
30 980 66 111 12 16 750 51 103 08 13 493 33 93 04 08 - - - - &
40 812 41 106 05 10 528 27 9% 03 07 = =
10 1499 305 125 120 66 1247 253 116 89 55 995 202 108 62 44 741 15.0 100 38 33

2900 20 1369 140 120 31 30 110 113 M2 22 24 847 86 103 14 19 555 5.6 93 07 12 174 35
30 1217 83 115 12 18 933 63 106 08 14 606 4.1 9% 04 09 = = = = =
40 1010 51 108 06 1.1 642 33 9% 03 07 = = = = = = =
10 1802 367 127 57 40 1504 305 118 43 33 1206 245 110 30 27 906 184 101 19 20

335 20 1672 170 123 15 18 1365 139 14 11 15 1039 105 105 07 1.1 680 6.9 9% 03 07 1/4 40
30 1501 102 118 06 1.1 1149 78 108 04 08 713 4.8 9% 02 05 = = = = =
40 1243 63 111 03 07 - - - - - - - -
10 2289 466 124 87 50 1908 388 116 65 42 1526 309 108 45 33 1143 232 100 28 25
20 21089 215 120 23 23 1719 175 112 16 19 1314 133 103 1.0 14 868 8.8 9 05 09

460 30 1894 129 116 09 1.4 1454 98 106 06 1.1 947 6.4 9% 03 07 = = = = !
40 1579 80 109 04 09 986 50 9% 02 05 - - - - - - - - - -
10 2584 526 123 108 57 2153 438 115 80 47 1720 349 107 55 38 1285 259 99 34 28

5200 20 2373 242 119 28 26 1931 196 111 20 21 1478 150 102 13 1.6 980 9.9 93 06 11 1/2 64
30 2129 145 114 12 16 1637 111 106 07 12 1078 73 9% 04 08 = = = = =

40 1779 90 108 05 1.0 1146 58 9% 02 06 - - - - - - - - - -
Notes: Blank data blocks indicate selections outside of permitted water flow velocity range. Performance subject to change without notice.
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30% Ethylene Glycol

110 - 140 °F EWT
v
75 °F Entering Air SIGMA UHHL

6.2.3.1 PERFORMANCE—LTWW APPLICATION

Ethylene Glycol Performance Data @ 75°F Ambient Air

‘EEE_
(MBH)| (GPM) (ftls) (MBH) | (GPM) ft/s) (MBH) | (GPM) ("F) (ftls) (MBH) (GPM "F Fr) (ft/s HP_|@120V
10 146 31 122 122 121 2.6 114 9.5 2.1 106 6.2
20 130 14 117 30 2.4 102 11 108 2.0 1.9 13 0.8 98 12 1.4 = = = = =
300 3 107 08 109 11 13 = = = = = = = = = = = = = = 1

10 252 54 120 91 47 209 45 112 68 39 165 36 104 46 31 120 26 9 27 22
20 24 24 115 22 21 176 19 106 15 16 126 14 97 09 12 - = = | = [ =

0 s 184 13 108 08 11 - - - | - | - - - - | -1 - - - 11 1 "
10 310 67 128 62 38 258 56 119 47 32 205 44 110 32 26 150 32 101 19 19
20 280 30 123 16 17 222 24 113 11 14 - - - | -1 - - - - | - | -

%0 2 283 17 15 06 10 - - N E - - - -1 - - - 11 1 |
10 373 80 126 86 46 310 67 118 64 38 246 53 109 45 31 180 39 100 27 22
20 337 36 121 22 21 267 29 12 15 17 192 21 101 09 12 - - - | - | -

0 s 281 20 14 08 12 - - = | =] = - = - | =1 - = = 111 "
10 433 93 125 112 54 359 77 116 83 44 285 61 108 57 35 209 45 99 35 26
20 390 42 120 28 24 309 33 110 19 19 23 24 100 11 14 - = N E

80 s 36 23 12 10 13 - - NI E - = - -1 - = = 11 1 |
10 474 102 123 131 59 392 84 115 97 49 311 67 107 67 39 229 50 98 41 29

g N2 425 46 118 33 26 338 36 109 23 21 244 26 10 13 15 - = T 1.0
30 357 26 111 12 15 251 18 101 07 10 - = - | =1 - = = = | = [ =
10 576 124 128 59 43 478 103 119 44 36 380 82 110 30 28 276 60 100 18 2.1
20 516 56 122 15 19 406 44 112 10 15 285 31 101 06 11 - = DEREE

1050 20 41 30 114 05 10 - - - - | - - - - | -1 - - - 11 1 |
10 719 155 125 87 53 536 129 117 65 45 472 102 108 44 35 344 75 99 26 26
20 644 69 120 22 24 507 55 110 15 19 359 39 100 08 13 - = = | = | =

B 3 58 38 112 08 13 - - - | - | - - - - | -1 - - - 11 1 |
10 843 181 123 115 63 698 150 115 85 52 552 119 107 58 41 404 88 98 35 30
20 751 81 118 28 28 594 64 109 19 22 423 46 99 11 16 - = N E

1880 o 620 45 10 10 15 421 30 9 05 10 - = NI = = 111 |
10 997 214 122 108 53 828 179 114 81 44 657 142 106 56 35 482 104 98 34 26
20 898 97 17 27 24 713 77 108 19 19 516 56 99 11 14 - = = | = | =

200 4 754 54 10 10 13 - - NI - = = Il [rs = = 11 1" |
10 1196 257 119 149 64 990 213 112 110 53 785 170 104 76 42 518 125 9 46 3.
20 1070 115 115 37 29 854 92 107 26 23 621 67 98 15 17 - = = [T |

2600 5 g4 65 108 14 16 642 46 99 08 11 - = HIEE = = 111 |
10 1474 316 124 151 68 1221 263 115 112 57 968 209 107 78 45 713 154 99 47 33
20 1321 142 119 38 31 1056 114 110 26 25 763 82 100 15 18 - = = [Ta |

200 5 1116 80 12 14 17 780 56 101 08 12 - = - [ =T - - = I 1—1""| "
10 1782 383 126 73 41 1483 319 118 55 34 1183 255 109 38 28 869 188 100 23 20
20 1621 175 122 19 19 1291 139 112 13 15 925 100 102 08 11 - = = L= |

BB 3 1364 98 114 07 11 - - NI E - = - -1 - = - 1T 11 |
10 2261 486 124 111 53 1879 404 115 83 44 1496 322 107 57 35 1104 239 99 35 26
20 2056 222 119 28 24 1639 177 110 20 19 1192 129 101 12 14 - = = [ = [ =

MO0 a0 s 125 M3 11 14 - - = | = | = - = - | =1 - = = 11 1| "
10 2551 549 122 137 59 2118 456 114 102 49 1685 363 106 7. 39 1245 269 98 43 29

sp 20 10 249 18 35 27 1849 199 109 24 22 W51 M6 10 15 16 - = 11 |
30 1971 142 111 13 15 1393 100 101 07 11 - = - -1 - = = HERE

Notes: Blank data blocks indicate selections outside of permitted water flow velocity range. Performance subject to change without notice.
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30% Propylene Glycol
5 110 - 140 °F EWT
SIGMA UHHL 75 °F Entering Air

6.2.3.2 PERFORMANCE—LTWW APPLICATION

Propylene Glycol Performance Data @ 75°F Ambient Air

Wt 140°F EWT [ IS0FEWT | 120°F EWT 1109 EWT

D
() CAP |WFLW| LAT |WPD|WVEL| CAP |WFLW] LAT |WPD|WVEL CAP |WFLW| LAT WVEL| CAP |WFLW| LAT |WPD |WVEL| Total| FLA
(MBH)|(GPM)| (°F) | (F1) | (ft/s) |(MBH)](GPM)| (°F) | (Fr) | (ft/s) | (MBH) | (GPM) | (°F) (ft/s) | (MBH) | (GPM)| (°F) | (Fr) | (fi/s) | HP @120V|
41 94 19 32 66 13 9% 32 23

s)
10 145 29 121 107 49 119 24 113 80

105 54
UL g 2 125 12 W5 25 21 97 10 16 17 17 66 07 % 09 11 - 111 |
160 3 98 06 106 08 11 - -1-1-1-1 - - - -1 - - -l -1 -1 - '
10 250 49 119 80 43 207 41 112 60 36 162 32 104 41 28 115 23 9 23 20
UHHL- 20 217 21 14 19 19 167 17 105 13 14 - - - =1 - - - | =1=1:
O M 67 14 05 06 10 - - | =1=1-=-1":= - - | = | = - 111 "
10 308 61 128 55 35 255 51 119 41 29 200 40 109 28 23 143 29 100 17 17
UHHL- 20 271 27 121 13 15 209 21 111 09 12 - - -1 -1 - - 11T -1
s —— 1 — T - ——— - ——— |
10 371 73 126 76 42 307 61 117 57 35 242 48 108 39 28 173 35 99 23 20
UHHL- 20 326 32 120 18 19 253 25 110 12 15 - - - | = | - - = | =1 =1]=-
7 1/20 11
M0 s 254 17 10 06 10 - - I =1=1T=1:= - - [ =1 - - 11 1 | "
10 430 85 124 98 49 355 70 116 73 41 280 56 107 51 32 200 40 98 30 23
U g 238 37 M8 24 22 294 29 109 16 17 197 20 % 08 11 - T 1 1.
260 30 298 20 109 08 11 - - 11T -1T-1" - - -1 - - - -1 -1:
10 470 92 123 114 53 388 77 115 86 44 306 61 106 59 35 219 44 97 35 25
UHHL- 20 414 41 N7 28 24 321 32 108 19 18 218 22 9 10 13 - = | =1=1-:
S M 3 37 22 108 09 12 - - I =1-=1T=-1T:= - - [ =1 - - 111"
10 571 113 127 52 39 473 94 118 39 33 370 74 109 26 26 261 53 99 15 18
UHHL- 20 498 49 121 12 17 379 38 110 08 13 - - - -1 - - - -1 -1":
s —— 1 — T - ——— - ——— |
10 713 141 125 76 49 589 117 116 57 40 463 93 107 39 32 328 66 98 22 23
UHHL- 20 622 62 118 18 21 476 47 108 12 16 297 30 9% 06 10 - = | =1=1-:
B a 4e7 31 18 06 14 - - I =1=1T=-1":= - - | = | = - 111"
10 835 165 123 100 57 689 137 114 75 47 543 108 106 52 37 386 78 97 30 27
UHHL- 20 730 72 17 24 25 51 56 107 16 19 364 36 9% 08 13 - - -1 -1
D0 "8 s 58 37 07 08 13 - - 11T -1T-1" - NI E - 11 1 1 |
10 991 196 121 96 48 820 163 113 72 40 647 129 105 50 32 464 93 97 29 23
UHHL- 20 873 86 116 23 21 679 68 107 16 17 454 46 9% 08 11 - = | =]=1]-
2050 1/6 20
440 30 690 46 107 08 11 - - I =1=1T=-1: - - | =1 - - 1T 11
10 1186 234 119 130 58 91 195 111 98 48 775 155 104 68 38 557 112 9 40 28
UHHL- 20 1047 104 114 32 26 816 81 105 22 20 59 56 9% 12 14 - - -1 =1-
T B0 s g7 55 106 14 14 - -1 -1 -1T-1" - B E - 1111 |
10 1462 288 123 133 62 1208 240 115 100 52 954 191 107 69 41 686 138 98 41 30
UHHL- 20 1294 128 118 33 28 1005 100 108 22 22 675 68 97 12 15 - = | =1=15¢=
2 1/4 3.
0 B0 s 20 67 109 14 15 - - [ =1-T-T:- - - [ =1- - 111 1|
10 1772 349 126 64 38 1473 292 118 49 32 1161 232 109 34 25 833 167 99 20 18
UHHL- 20 1576 156 121 16 17 1219 121 110 11 13 - - HEE - N
ows ———T—1 — T - ——— - 14 a0
10 2246 442 123 97 48 1864 369 115 73 40 1475 294 107 51 32 1064 214 98 30 23
UHHL- 20 2003 198 118 24 21 1563 156 109 16 17 1018 102 97 08 11 - = | =1=1-:
SO M0 ) qsgs 105 109 08 14 - - I =1-=1T-=-1:= - - | =1 - - NEEE
10 2534 499 122 120 54 2100 416 114 90 45 1665 332 106 63 36 1203 242 97 38 26
UHHL- 20 2262 24 117 30 24 1770 176 108 20 19 1196 120 97 11 13 - - -1 -1
5200 1/2 64
640 3 1815 120 109 10 13 - - T -1 -T1T-T- - -1 -1- - T 1

Notes: Blank data blocks indicate selections outside of permitted water flow velocity range. Performance subject to change without notice.
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6. PERFORMANCE DATA

Al

ULTRA-LOW WARM WATER

90 OF - 105 °F EWT
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Water
90 - 105 °F EWT
Y
SIGMA UHHL 45 °F Entering Air

6.3.1.0 PERFORMANCE—ULWW APPLICATION

Water Performance Data @ 45°F Ambient Air

wip|—JOFEWT |  To0FEWT |  SFEWT [ OFEWT _____[MotorDetails
(MBH)|(GPM){ (°F) | (Fr) | (ft/s) {(MBH)|(GPM)| (°F) [ (F1) | (f/s) | (MBH) [ (GPM)| (°F) (ft/s) | (MBH) | (GPM) | (°F) | (Fr) | (ft/s) | HP |@120V

0 146 30 8 102 51 133 27 8 87 46 119 24 80 73 41 105 2.1 76 59 37

20 130 13 8 25 23 15 12 79 20 20 100 1.0 7% 16 17 85 09 70 12 15

300 30 107 07 77 09 12 91 06 72 07 11 73 0.5 67 05 09 = = = = 1

40 11 04 68 03 07 - - - - - - - - -
10 253 5.1 87 16 44 229 46 83 65 40 206 4.2 79 54 36 182 3.7 7% 44 32

540 20 225 23 82 19 20 199 20 8 15 17 173 17 74 12 15 147 1.5 69 09 13 1720 14
3 185 12 76 07 11 156 1.1 71 05 09 125 0.8 66 03 07 - - - - -
40 ° ° = = = = =

0 311 63 94 52 36 282 57 9 45 33 254 5.1 8 38 30 226 46 81 31 26

560 20 281 28 90 13 16 250 25 8 1.1 15 219 22 80 09 13 186 19 7% 07 11 1720 11
30 236 16 8 05 09 200 13 7 04 08 158 1.1 70 02 06 - - - - -
40 = = = = = = = = =
0 374 75 92 72 44 340 69 8 62 40 305 6.1 84 52 35 211 5.5 9 43 32

700 20 338 34 8 18 20 301 30 8 15 17 263 26 8 12 15 224 23 73 09 13 1720 14
30 284 19 8 07 11 240 16 76 05 09 193 13 69 03 07 = = = = =
4 197 10 70 02 06 = = = =
10 434 88 91 93 50 393 79 87 79 46 353 71 82 67 41 313 6.3 78 55 36

840 20 390 39 8 23 23 348 35 82 19 20 304 3.1 7 15 18 259 26 72 12 15 120 11
30 328 22 8 09 13 278 19 7407 11 225 1.5 69 05 09 = = = = =
40 233 12 70 03 07 - - - -
10 474 96 90 109 55 430 87 86 93 50 386 18 82 78 45 342 6.9 77 64 40

940 20 425 43 8 27 25 379 38 81 22 22 332 33 7% 18 19 282 28 72 14 16 1720 14
30 3%8 24 79 10 14 304 20 74 08 12 246 17 68 05 1.0 178 12 62 03 07
40 256 13 69 03 07 - - - -
10 577 117 94 49 40 524 106 89 42 37 471 9.5 8 35 33 418 8.4 80 29 29

1050 20 520 53 89 12 18 461 47 8 10 16 402 4.0 79 08 14 339 34 74 06 12 1720 14
30 429 29 8 04 10 357 24 75 03 08 271 1.8 68 02 06 - - - - -
40 = = = = = = = = =
0 720 145 92 72 50 653 132 8 62 46 587 119 8 52 41 520 105 79 42 36

1375 20 645 65 87 18 23 574 58 82 15 20 500 5.0 7 12 11 423 43 72 09 15 178 20
30 534 36 80 06 12 448 30 74 05 10 351 24 68 03 08 - - - - -
40 339 17 67 02 06 = = = =
0 84 170 9 95 59 765 154 8 81 53 686 138 81 68 48 608 123 77 56 42

1680 20 751 76 8 23 26 669 6.8 80 19 23 584 5.9 76 15 20 495 5.0 no12 1 176 20
30 625 42 78 08 15 526 35 73 06 12 417 28 67 04 10 - - - - -
0 MH8 21 67 03 07 - - - = - - = =
10 997 202 8 91 50 905 183 84 77 45 813 164 80 65 41 721 146 76 53 36

2050 20 896 9.1 8 23 22 800 81 80 19 20 699 70 7% 15 17 596 6.0 1115 176 20
30 755 5.1 78 08 13 642 43 73 06 1.1 518 35 67 04 09 = 5 5 5 5
40 531 27 68 03 07 ° ° ° °
10 1194 241 8 123 60 1083 218 82 105 54 972 197 78 89 49 861 174 74 13 43

2600 20 1066 108 81 30 27 952 96 78 25 24 835 8.4 420 21 N2 12 69 16 18 174 35
30 902 6.1 76 11 15 769 52 71 09 13 625 4.2 66 06 1.0 455 3.0 61 04 08
4 652 33 67 04 08 = = = =
10 1475 298 90 126 64 1338 270 8 107 58 1201 243 8 91 53 1064 215 78 74 46

2900 20 1320 133 8 31 29 1179 119 8 26 26 1037 105 77 21 23 882 89 72 16 19 174 35
30 1120 75 79 12 16 90 64 74 09 14 765 5.1 68 06 1.1 535 36 61 03 08
4 789 40 69 04 09 = = = =
10 1783 360 93 61 39 1621 327 8 52 35 1459 294 84 44 32 1297 261 80 36 28

33%5 20 1625 164 8 16 18 1450 146 8 13 16 1270 128 79 10 14 1083 109 74 08 12 14 a0
30 1377 93 8 06 10 1161 78 76 04 08 884 5.9 69 03 06 = = = = = / ’
10 2260 456 90 92 49 2054 415 8 79 45 1847 372 8 66 40 1639 330 78 55 36
20 2050 207 8 23 22 1833 185 82 20 20 1607 162 77 16 1.8 1374 138 72 12 15

460 30 1747 117 8 09 13 1487 100 75 07 1.1 1194 80 69 05 09 = = = = —
4 1184 60 69 03 06 = = = = = = = = > = > > >
10 2549 515 89 114 56 2315 467 8 98 51 2080 419 81 82 45 1846 372 77 67 40

5200 20 2302 233 8 29 25 2062 208 80 24 22 1810 182 76 19 20 1549 156 71 15 17 1/2 64
30 1969 132 79 11 14 1681 113 74 08 12 1362 9.1 68 06 1.0 904 6.1 60 03 07

40 1404 71 69 04 08 - - - - - - - - - - - - - - -
Notes: Blank data blocks indicate selections outside of permitted water flow velocity range. Performance subject to change without notice.

36 sigmaproducts.com



30% Ethylene Glycol

90 - 105 °F EWT
Y
45 °F Entering Air SIGMA UHHL

6.3.1.1 PERFORMANCE—ULWW APPLICATION

Ethylene Glycol Performance Data @ 45°F Ambient Air

M wiol—_ 1O°FEWT [  fo°FEWT |  SFEWT [  90FEWT ___[MatorDetails

(MBH)|(GPM)] ) | (F) | trws) |(MBH)|(GPM) | ) | (F) | (fs) | (MBH) | (GPM) | (o) (tys) [ (mBH) | (6GPM)| °F) | (F0) | (fws) | HP @120V
10 143 31 8 131 53 129 28 8 112 48 115 25 79 93 43 101 22 75 716 38
UHHL- 20 120 13 81 29 22 104 11 76 23 20 88 10 71 18 16 - = N E

e ’ —1— T ) ) o : ) — 1 ) ) Sy o
10 247 53 8 98 46 223 48 8 84 42 200 43 78 71 37 175 38 74 57 33
UHHL- 20 208 22 79 22 19 180 20 75 17 17 - = - | = [ = = = = | = | =

50 o - ——1— - - — 1 - - ——1— - - S yw on
10 305 66 93 68 38 276 60 8 58 35 247 53 8 49 31 217 47 79 40 27
UHHL- 20 261 28 8 16 16 226 25 81 12 14 - = HEE = = HERE

560 o - ——T— - - S - - ——T— - - e VN
10 367 79 92 93 46 332 72 8 80 41 297 64 8 67 37 261 57 78 55 33
UHHL- 20 314 34 8 22 20 273 30 8 17 17 - = - | = [ = = = = | = | =

oo - —— - - ——— - - ——1— - - S Ty
10 424 92 9 121 53 384 83 8 104 48 344 74 8 87 43 303 65 77 711 38

UL g X %439 83 28 23 317 34 79 22 20 %8 29 7 11 17 - = 1 1T 1 |
260 0 - - -1 - |- ; ; I - - - |- [ - - - - - | -
10 464 100 89 141 58 420 90 8 120 52 375 81 8 101 47 331 72 76 83 41

gp N 38 43 83 33 25 347 38 78 26 22 293 32 73 20 - = = 11T 1 .
280 0 - - - | = | - ; ; - | = | - ; - - | = [ - - - - | = | -
10 5.5 122 93 64 42 512 111 8 55 38 457 99 84 46 34 400 87 79 37 30
UHHL- 20 476 52 8 14 18 409 44 80 1.1 15 - = = | = | = = = = L= | =

1050 — - ——T - - S B - - ——T— - - T VF N
10 703 152 90 93 52 636 137 8 79 47 569 123 8 67 43 500 109 77 55 38

s 20 595 64 83 21 22 514 56 78 17 19 427 46 T3 12 16 - = T 1.1
360 0 - . =1 = | - ; ; S [ = | - ; : - = [ - . - - | = | -
10 823 178 89 123 62 744 161 8 105 56 664 144 80 87 50 585 127 76 12 44

wep 0 698 76 82 28 26 604 65 77 22 23 505 55 72 16 19 - = 11 1
400 0 - - -1 - |- - - - - | - - - - - [ - - - - - | -
10 978 211 8 117 52 886 192 8 101 47 793 172 79 85 43 699 152 75 69 38

UE ey X 84191 81 27 22 734 80 77 22 20 60 67 72 17 171 - - =11 ...
440 0 - . - = | - ; ; - [ = | - ; - - | = [ - B - - = | -
10 1169 252 85 159 62 1058 229 81 137 56 947 205 77 115 51 835 182 74 95 45

UL epp X0 1008 109 79 37 27 880 95 75 30 24 M7 81 71 23 20 - = T 1 1
480 0 - E - | ; ; e . . e . . - - | -
10 1442 311 89 163 67 1304 282 85 139 61 1166 252 81 117 54 1029 223 77 96 438

UL jgp 20 1244 135 83 38 29 1084 117 78 31 25 915 99 7 23 21 726 79 6 16 17 . ..
520 30 89 64 72 11 14 - - = | = | = - = - | = [ = = = = | = | =
10 1757 380 92 80 41 1594 344 88 69 37 1426 308 83 57 33 1256 272 719 47 29
UHHL- 20 1521 165 86 19 18 1321 143 80 15 15 - = HEE = = HERE

L ms - B - - S - - ——T— - - 14 a0
10 2223 480 89 121 52 2016 436 85 104 47 1808 391 81 87 42 1595 345 77 711 37

UL o 2 1985 210 84 29 23 1641 183 79 23 20 W28 185 7B 18 17 - = T 1.1.
600 0 - = = | = | - - - = | = | = - = - | = [ = = = = | = | =
10 2506 541 88 149 59 2270 491 84 127 53 2035 440 80 107 48 1798 389 76 88 42

UL ey X0 2184 236 82 35 26 1913 207 78 29 22 1625 176 73 22 19 - = 1 1 1.
640 0 - . B ; ; I - - - [ - - - e

Notes: Blank data blocks indicate selections outside of permitted water flow velocity range. Performance subject to change without notice.
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50% Ethylene Glycol
90 - 105 °F EWT

SIGMA UHHL 45 °F Entering Air
6.3.1.2 PERFORMANCE—ULWW APPLICATION

50% Ethylene Glycol Perfo ata @ 45°F A

WD 105°F EWT [ f00°FEWT [  9FEWT | 90°F EWT
o) | CAP JWFLWT LAT [WPDWVEL CAP TWFLWT LAT [WPDWVELS CAP TWFLWT LAT [WPDWVEL] CAP TWFLW LAT [WPDWVEL| Total] FLA
(MBH)|(GPM)| (°F) | (Fr) | (ft/s) |(MBH)]|(GP (°F) ) | (ft/s) | (MBH) | (GPM) (Fr) | (ft/s) | (MBH) | (GPM) | ( (Fr) | (ft/s) | HP |@120V|
10 139 32 8 164 55 124 29 8 137 50 109 25 77 112 44 94 22 13 88 38
UHHL- 20 - o R I o N - I - o e
o —T— T T T — 1T T ) — 1 ) —— 1/20 11
10 240 55 84 122 48 214 50 8 103 43 189 44 76 85 38 163 38 72 67 33
UHHL- 0 - - e - - - - - - - - -
0 I — 11 — 1 - ——1— - L
10 296 68 9 85 39 265 61 8 71 35 234 54 8 59 31 - N
UHHL- 0 - S I e e - - - - - - -
20 — T — T T - ——T— - 1 |
10 357 82 9 117 47 320 74 8 99 43 282 65 8 82 38 244 57 16 65 33
UHHL- 0 - - - - e - - - - - - -
20 IR — 11 ——1— 11— - ——1— - ——1—1— | 0
10 414 96 89 152 55 371 86 84 129 49 328 76 80 106 44 283 66 75 84 38
UHHL- 0 - S S - - - - - - -
20 BN — 11— — 1 - ——1— - ——1+— |
10 452 105 8 178 60 407 94 83 151 54 359 83 79 124 48 310 72 74 98 42
UHHL- 0 - - S e - - - Sl
20 I —— 11 B e e - ——1— - L
10 547 127 91 79 44 489 114 8 67 39 430 100 81 55 35 - e
UHHL- 0 - e e - - - - - - -
s — T — T T - ——T— - 1 |
10 684 158 89 117 55 612 141 8 98 49 539 125 80 81 43 463 108 75 63 37
UHHL- 0 - - e - - - - - - - - - -
350 IR — T T —— 11 - S B - 18 20
10 800 185 87 154 64 719 166 83 130 58 633 147 78 107 51 545 127 74 84 44
UHHL- 0 - S S e - - - - - - - -
Soe o — 11— — 1 - ——1— - S /6 20
10 957 221 8 148 55 859 199 8 126 49 760 177 78 104 44 658 153 74 83 38
UHHL- 0 - e - - e - - - - - - - -
S a0 o —— 11 — 11— - ——1— - T e 20
10 1143 264 84 202 65 1030 238 80 172 59 911 211 76 142 52 790 184 72 114 46
UHHL- 20 899 104 76 41 26 - S0 | e R e e - NI - = | = | o |=
S om0 — 11 —— 11— - ——1— - ———1—1 |
10 1405 324 88 205 70 1267 293 84 175 63 1121 260 79 144 56 971 226 75 115 49
UHHL- 20 1093 127 79 40 27 - > [Ralis e e - NI - N E
S0 — T T —— 11 - S B - ——T—T1 |
10 1714 395 91 101 43 1541 356 8 85 38 1363 316 81 71 34 - - -] =] -
UHHL- 0 - e e - - - - - - -
L ms — T — T T - ——T— - 14 a0
10 2181 504 88 154 54 19%.1 454 84 130 49 1737 403 80 108 44 1506 350 75 86 338
UHHL- 0 - - e - - - - - - - - - -
S w0 — 11 — 1 - ——1— - S 13 40
10 2458 567 87 189 61 2216 513 8 161 55 193 454 79 133 49 1705 396 74 107 43
UHHL- 0 - e S e - - - - - -
S — T —— 11— - ——— - ——— |

Notes: Blank data blocks indicate selections outside of permitted water flow velocity range. Performance subject to change without notice.
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30% Propylene Glycol
90 - 105 °F EWT

v
45 °F Entering Air SIGMA UHHL

6.3.1.3 PERFORMANCE—ULWW APPLICATION

Propylene Glycol Performance Data @ 45°F Ambient Air

wip|—JOFEWT |  To0FEWT |  SFEWT [ OFEWT _____[MotorDetails
(MBH)|(GPM){ (°F) | (Fr) | (ft/s) {(MBH)|(GPM)| (°F) [ (F1) | (f/s) | (MBH) [ (GPM)| (°F) (ft/s) | (MBH) | (GPM) | (°F) | (Fr) | (ft/s) | HP |@120V
141 28 8 119 49 126 25 82 101 44 112 23 78 84 39 97 20 74 67 34

1.1 1.1 8 24 19 94 09 73 18 16 - - - - - - - - - -
300 ) /20 1

10 243 49 8 89 42 219 44 81 76 38 193 39 7 63 34 167 34 73 51 29

N ==

(=] [=2]

e T S L

5 '
B N =
o ©o o o

g 2191 19 76 18 17 158 16 71 13 14 ol
10 300 60 93 62 35 270 55 8 53 31 239 49 83 44 28 207 42 718 35 24

UHHL- 20 238 24 8 13 14 - - HEE = = HEE = = HERE

o0 B — T - - — 1 - - ——T— - - e VN
0 32 73 91 85 42 325 66 8 73 38 288 58 8 61 34 251 51 77 49 29

UHHL- 20 289 29 8 18 17 239 24 75 13 14 - - - | - [ - - - - | - | -

20 TR S s - - B - - ——1— - - S Ty
10 419 84 8 110 48 378 76 8 94 44 335 68 8 78 39 291 59 76 64 34

UHHL- 20 338 34 81 23 20 282 29 75 17 11 - = T = = N E

20 B S e e - - ——— - - ——1— - - e VF N
10 458 92 8 128 53 413 83 8 110 48 366 74 8 92 43 318 64 75 714 37

UHHL- 20 370 37 8 27 22 31 32 74 21 18 - = = |ha s = = s e |is

20 I —— 1 < < ——1— - - ——1— - - S Ty
10 556 112 92 58 39 499 101 8 49 35 441 89 8 41 31 380 17 71 32 27

UHHL- 20 424 43 81 11 15 - - e = = = | = | = = = = L= | =

s — T - - S - - ——T— - - T VF N
10 693 139 90 85 48 624 126 8 73 44 552 112 81 60 39 477 97 76 48 34

UHHL- 20 541 55 8 17 19 436 44 73 12 15 - . = s [T = = s e |5

350 IR — T - - — 1 - - S B - - 18 20
10 8.1 163 8 111 56 731 147 8 95 51 648 131 79 80 45 561 114 75 64 39

UHHL- 20 640 65 79 23 22 527 53 73 17 18 - = T = = N E

S o e e - - ——— - - ——1— - - S 1/6 20
10 97 195 87 108 48 872 176 83 92 44 714 157 79 77 39 613 137 74 62 34

UHHL- 20 782 79 79 23 20 652 66 73 17 16 - = - | = [ = = = = | = | =

a0 o —— 1 - - ——1— - - ——1— - - ST 18 20
10 1155 232 84 146 57 1043 210 81 125 52 928 188 77 106 47 808 164 73 85 41

UL e 2 944 95 77 31 24 798 81 72 24 20 616 63 66 16 15 - = T 1 1

480 0 - R ; ; e . . e . . - - | -
10 1422 286 89 148 62 1284 259 84 127 56 1145 232 80 108 50 995 203 75 87 44

UL gp 20 MS6 117 80 32 25 %9 98 75 24 21 75 73 67 15 16 - 2 T 1.

520 0 - S =1 =1 - ; ; S | = | - ; - - | = [ - . . - | = | -
10 1735 348 91 73 38 153 315 87 62 34 1387 280 82 52 30 1207 246 71 42 27

UHHL- 20 1375 139 8 15 15 - - HEE - = HEE = = HERE

S ms — T - - S - - ——T— - - 14 a0
10 2201 442 89 110 48 1988 401 85 95 43 1766 357 80 79 39 1540 312 76 64 34

UHHL- 20 1799 182 81 24 20 1480 150 74 17 16 - = - | = [ = = = = | = | =

S w0 ———1 - - ——— - - ——1— - - S 13 a0
10 2479 497 87 136 54 2243 451 83 117 49 1995 403 79 98 44 1741 353 75 719 38

U;I4I-[I]L- 5200 :g 2045 206 80 30 22 1716 174 74 23 19 - = e = = 1 1 1.

Notes: Blank data blocks indicate selections outside of permitted water flow velocity range. Performance subject to change without notice.
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50% Propylene Glycol
90 - 105 °F EWT

SIGMA UHHL 45 °F Entering Air

6.3.1.4 PERFORMANCE—ULWW APPLICATION

50% Propylene Glycol Performance Data @ 45°F ir

WD 105°F EWT [ T00°FEWT |  O5PFEWT |
vBH)|(6PM)| ¢F) | (F0) | trs) |vBH) [ (GPMI| P | (F) | (fs) | (MBH) | (GPM) (Fr) | (f/s) )| e | (7 fivs)| HP @120v

10 131 28 8 141 49 115 25 79 116 43 98 21 74 91 37 - -1 1

UHHL- 0 - =] =f-=1 - -l -1-1- : i N N =1 -1-
o —T— T T T — 1T T ) —T— 71— —1—1—T1 |

10 226 49 8 106 42 199 43 78 87 37 169 37 713 68 32 - = | =1=1-:

UHHL- 0 - - e - e - - - -
0 I — 11 — 1 - ——1—1 L

10 280 60 8 74 35 245 53 8 60 30 - - -0 -1 - -1 -1 -1-

UHHL- 0 - - - - - - - -
20 — T — T T - ——T—1— 1 |

10 338 72 8 102 42 297 64 8 84 37 252 55 71 66 32 - = | =1 =1-:

UHHL- 0 - - - e - - - -
20 IR — 11 ——1— 11— - ——T—1— ——1—1— | 0

10 394 84 87 133 49 346 74 8 109 43 296 64 76 86 37 - -1 -1 -1-

UHHL- 0 - - - - - - - -
20 BN — 11— — 1 - ——T—1— ——1+— |

10 431 92 8 156 53 380 82 81 128 47 325 70 76 101 40 265 58 70 74 33

UHHL- 0 - - - - - - - - - - - -
20 I —— 11 B e e - ——T—1— L

10 513 110 8 68 38 445 96 8 55 33 365 79 76 40 27 - - =1 -1-

UHHL- 0 - - - s - - - -
s — T — T T - ——T—1— 1 |
10 644 138 8 100 48 53 122 8 82 42 473 102 76 63 35 - = | =1=1-=

UHHL- 0 - - s - e - - - -

350 IR — T T —— 11 - ——T—1— 18 20
10 759 163 8 133 56 664 143 80 109 49 564 122 75 85 42 442 96 68 58 33

UHHL- 0 - - - e - - - - -

Soe o — 11— — 1 - ——T—1— S /6 20
10 913 196 8 131 49 84 174 8 108 43 687 149 75 85 37 - = | =1 =1-¢

UHHL- 0 - - - - - - -

S a0 o —— 11 — 11— - ——T—1— T e 20
10 1096 235 8 179 58 98 208 78 148 51 85 181 74 119 45 682 148 68 87 37

UHHL- 0 - ST T T e - 11 |

i L — 11 —— 11— - ——1— 1 ———1—1 |
10 1346 288 8 181 62 1186 255 81 150 55 1017 220 76 119 48 821 178 70 85 39

UHHL- 0 - S S - ST S

S0 — T T —— 11 - —— 11— ——T—T1 |
10 1629 349 89 88 38 1424 306 8 72 33 1168 252 76 52 27 - - -1 -1:¢

UHHL- 0 - e e - - - -

L ms — T — T T - ——T—1— 14 a0
10 2085 447 87 135 48 1840 396 82 112 43 1566 337 76 87 36 - = [ =1 =1-¢:

UHHL- 0 - - - e - - - -

S w0 — 11 — 1 - ——— 1 S 13 40
10 2361 506 8 168 55 2088 449 81 140 49 1793 387 76 111 42 1424 308 69 76 33

UHHL- 0 - - - S - - - - -

S — T —— 11— - ———T ——— |

Notes: Blank data blocks indicate selections outside of permitted water flow velocity range. Performance subject to change without notice.
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Water
90 - 105 °F EWT

\/
60 °F Entering Air SIGMA UHHL

6.3.2.0 PERFORMANCE—ULWW APPLICATION

Water Performance Data @ 60°F Ambient Air

wiol—_ 1O°FEWT [  fo°FEWT |  SFEWT [  90FEWT ___[MatorDetails

(mBH) (6PM)| ¢R) | (Fn) | () [ (vBHY | (6PM)| R) | (R | (frs) | omBH) | (6PM) ] ©°P) (t's) | (mBH) | (6PM| R | (F) | (fus) | HP |@120v
0 102 21 9 54 36 89 18 8 43 31 76 15 8 33 26 62 13 79 24 22
UHHL- 20 84 08 8 12 15 69 07 8 08 12 53 05 76 05 09 36 04 71 03 086

0 % 57 04 o 03 07 - B I I A - -1-T:-T - 1 T 1 | |
0 176 36 9 41 31 153 31 8 32 27 131 26 8 25 23 107 22 78 18 19
UHHL- 20 145 15 8 09 13 119 12 8 06 10 91 09 76 04 08 - = | = = | -

M % 96 06 6 02 06 - == [ ==1- - - [ =-1=1-= 111 "
0 218 44 9% 28 25 191 39 91 23 22 163 33 & 17 19 134 27 8 13 16

o X 184 19 90 06 11 151 15 8 05 09 16 12 79 03 07 - 1 T 1 |
220 w1 - | - - | - | - - | - | - N -1 - | -
0 262 53 9% 39 31 29 46 9 31 27 196 40 8 24 23 161 33 8 17 19
UHHL- 20 22.0 2.2 89 09 13 18.2 1.8 8 06 11 141 14 79 04 08 - - - - -

™ % us 10 79 02 06 - - = =1=1- = | = =0:=1 - 111 1"
10 303 61 9 50 35 265 54 89 40 31 26 46 8 31 26 187 38 80 22 22

Ul g M %5 26 8 11 15 210 21 8 08 12 163 16 78 05 09 108 11 72 03 06 .0
260 0 173 12 79 03 07 - R R HE R
10 33.1 6.7 92 58 38 289 5.8 88 47 34 246 5.0 84 36 29 20.3 41 80 26 24

go X B 28 & 13 16 29 23 8 09 13 W8 18 7 06 10 Mg 12 T2 03 0T ...

280 30 190 13 79 03 07 - = = [ == - = | = =[]=1[- = | = = | - :
40 - - - - - - - - - - - - - - - - - - - -
0 405 82 9% 27 28 353 71 91 21 25 301 61 8 16 21 247 50 8 12 17

s D 36 34 %0 06 12 24 28 8 04 10 6 21 78 03 07 - T 11 |,
320 | - | - | - - | -1 - - | - | - N E -1 - |-
0 503 102 9 39 35 439 89 8 31 31 374 76 8 24 26 308 62 8 17 22
UHHL- 20 418 42 8 08 15 342 35 8 06 12 260 26 77 04 09 - N

1375 30 26.1 1.8 77 02 06 - - - - - - - - - - - - - - - R e
10 589 119 9 51 41 513 104 8 41 36 437 88 84 31 31 360 73 80 22 25

o 2 489 43 @ 11 17 401 40 @ 08 14 306 3 T 05 11 190 19 W 02 07 . ..
400 30 314 21 71 03 07 - R - - - -1 - HE R
10 69.8 141 91 48 35 609 12.3 87 39 30 520 10.5 83 30 26 429 8.7 79 2.1 2.1

UHHL- 2050 20 58.6 5.9 86 1.1 15 484 49 82 08 12 376 3.8 77 05 09 243 2.5 Al 02 06 176 20
440 30 397 27 78 03 07 - = = [ == - - | = [ =]=1[- = | = =] -
10 834 169 9 66 42 727 147 8 53 36 620 125 8 40 31 511 103 78 29 25

UL e 2 00 71 85 15 17 579 58 81 11 14 451 45 76 07 11 303 31 71 04 08 . .
430 30 484 33 77 04 08 - R R N
10 1031 209 93 68 45 89 182 8 54 39 766 155 84 41 33 633 128 80 30 28

UL g 20 89 88 8 15 19 718 73 8 11 16 56 56 78 07 12 362 36 72 03 08 . .
520 30 587 39 79 04 09 - - =1 =1=1 - = | =1 =1:=1 - = | = =]-
10 1253 253 95 33 27 1097 222 90 27 24 939 190 8 20 21 775 156 8 15 17

sps 20 1066 108 % 07 12 81 89 8 05 10 670 68 79 03 07 - 1 T 1 |
560 @ - [ - | - - - [ - N BN EE - - |-
10 1585 320 93 50 35 1385 280 89 40 30 1185 239 8 31 26 982 198 80 22 21
UHHL- 20 1349 136 8 11 15 1119 113 8 08 12 80 88 78 05 09 - = | = -=]-

b M0 3 900 61 79 03 07 - - = =1=1- = | = =0:=1 - NEEE
10 1786 361 9 61 39 1559 314 88 49 34 1332 268 84 37 29 1105 223 80 27 24

UL g D 1519 153 87 14 17 %2 127 82 10 14 %85 99 77 07 11 @6 64 71 03 01 . o,
840 30 1046 70 79 04 08 - R BN BN

Notes: Blank data blocks indicate selections outside of permitted water flow velocity range. Performance subject to change without notice.
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30% Ethylene Glycol
90 - 105 °F EWT

SIGMA UHHL 60 °F Entering Air

6.3.2.1 PERFORMANCE—ULWW APPLICATION

Ethylene Glycol Perfol ata @ ir

105°F EWT 90°F EWT

WTD [ WOOFEWT [ FEWT |
() CAP |WFLW| LAT |WPD|WVEL| CAP |WFLW| LAT [WPD|WVELY CAP |WFLW| LAT |[WPD|WVEL| CAP |WFLW| LAT [WPD |WVEL| Total| FLA
(MBH)|(GPM)| (°F) | (Fr) | (ft/s) |(MBH){(GPM)| (°F) ) | (ft/s) | (MBH) | (GPM) (F1) | (ft/s) | (MBH) | (6PM) | ( (Fr) | (ft/s) | HP |@120V]

0 99 21 90 69 37 85 18 8 54 32 71 15 82 40 27 56 12 71 21 21

UHHL- 20 73 08 82 12 14 - - - - - - - - - - - - -

160 300 30 ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) 1/20 1.1
0 171 37 8 52 32 147 32 8 41 28 123 27 81 30 23 98 2.1 7 21 18

UHHL- 20 - - - - - - - - - - - - - - - - - - - -

200 540 30 ) ) ) ) i i i ) i ) i ) i ) . ) . . . /20 1
0 212 46 9 36 26 183 40 90 28 23 153 33 8 21 19 122 27 80 15 15

UHHL- 20 S S S S S S S S - S - S - S S S S S S S

220 560 30 B B B B B B B B B B B B B B B B B B B /20 1
10 255 55 94 50 32 220 48 89 39 28 184 40 8 29 23 148 32 719 20 18

UHHL- 20 S S S S S S S S = S = S = S S S S S S S

240 700 30 ) ) ) ) i i i ) i ) i ) i ) ) ) ) ) ) 20 1
0 295 64 92 64 37 255 55 88 51 32 214 46 83 38 27 171 37 19 26 21

UHHL- 20 222 24 84 12 14 = = = = = = = = = = = = = = =

260 840 30 _ _ _ ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) /20 141
0 322 69 92 74 40 279 60 8 59 35 234 51 83 44 29 187 41 78 31 23

UHHL- 20 243 26 84 14 15 = = = = = = = = = = = = = = =

280 940 30 ) _ _ ) : i i ) i ) i ) i ) ) ) ) ) ) /20 1
0 391 85 94 34 29 337 73 90 26 25 281 6.1 8% 20 21 222 48 719 13 17

UHHL- 20 - - - - - - - - - - - - - - - - - - - -

320 1050 30 B B B B B B B B ) B ) B ) B B B B B B /20 1
10 438 106 93 49 37 421 91 88 39 32 351 16 8 29 26 278 60 79 20 21

UHHL- 20 351 38 8 08 13 - - - - - - o - - - - R . R _

360 1375 30 _ _ _ ) : i i A i A i A i A ) ) ) ) ) 18 20
0 570 123 91 65 43 493 107 8 b1 37 412 89 8 38 31 327 71 8 26 25

UHHL- 20 416 45 83 1.1 16 = = = = = = = = = = = = = = =

400 1680 30 B N _ ) N B B ) _ B _ B _ B ) B ) ) ) /6 20
0 680 147 91 62 36 589 128 8 49 32 494 107 8 37 27 396 86 78 26 21

UHHL- 20 513 56 83 12 14 = = = = = = = = = = = = = = =

440 2050 30 ) ) ) ) i i i ) i ) i ) i ) ) ) ) ) ) ~1/6 20
0 812 176 8 85 43 704 153 8 67 38 592 128 81 51 32 476 103 77 35 26

UHHL- 20 620 67 8 16 17 = = = = = = = = = = = = = = =

480 2600 30 ) ) - ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ~1/4 35
10 1001 217 92 87 47 88 188 8 69 41 731 159 83 52 34 586 127 79 36 28

UHHL- 20 757 82 84 16 18 - - - - - - - - - - - - - - -

520 2900 30 ) ) ) ) : i i ) i ) i ) i ) ) ) ) ) ) o 1/4 35
10 1223 264 94 42 29 1059 230 89 34 25 890 193 8 25 21 712 155 80 18 17

UHHL- 20 - - - - - - - - - - - - - - - - - - - -

560 3325 30 B B B B B B B B _ B _ B _ B _ B _ _ _ /4 40
10 155.0 334 92 64 36 1345 290 8 51 31 1132 246 8 39 27 912 198 79 27 21

UHHL- 20 1182 128 84 12 14 - - - - - - s 2 - - _ R - R _

600 4460 30 ) _ i ) i i i A i A i A i A ) A ) ) ) ~1/3 40
10 1745 376 91 79 41 1517 327 8 63 35 1277 276 83 47 30 1031 224 78 33 24

UHHL- 20 1347 146 84 15 16 = = = = = = = = = = = = = = =

640 5200 30 i i i 2 : i i i : i : i : i : i : : : - 1/2 64

Notes: Blank data blocks indicate selections outside of permitted water flow velocity range. Performance subject to change without notice.
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50% Ethylene Glycol
90 - 105 °F EWT

\/
60 °F Entering Air SIGMA UHHL

6.3.2.2 PERFORMANCE—ULWW APPLICATION

50% Ethylene Glycol Perfo; ata @ ir

WD 105°F EWT [ T00°FEWT |  O5PFEWT | 90°F EWT
o) | CAP JWFLWT LAT [WPDWVEL CAP TWFLWT LAT [WPDWVELS CAP TWFLWT LAT [WPDWVEL] CAP TWFLW LAT [WPDWVEL| Total] FLA
(MBH)|(GPM)| F) | (Fr) | (fi/s) |(MBH)| (GPM)| (°F) | (F1) | (ft/s) | (MBH) | (GPM) (Fr) | (fs) | (MBH) | (6PMI| P | (F) | (fus) | HP |@120v
10 93 22 8 82 37 79 18 8 62 31 - - =1 -1 -1 1
UHHL- 0 - =] =f-=1 - -l -1-1- : i N N =1 -1-
o —T— T T T — 1T T ) —T— 71— —1—1—T1 |
10 161 37 8 62 32 136 32 8 47 27 - - -1 =1=-1= = | =1=1-:
UHHL- 0 - - e - e - - - -
0 I — 11 — 1 - ——1—1 L
10 200 46 93 43 21 - - -1 -1 -1 - - -0 -1 - -1 -1 -1-
UHHL- 0 - - - - - - - -
20 — T — T T - ——T—1— 1 |
10 242 56 9 60 32 205 48 8 46 27 - - - =1 =1:= = | =1 =1-:
UHHL- 0 - - - e - - - -
20 IR — 11 ——1— 11— - ——T—1— ——1—1— | 0
10 281 65 91 77 37 28 55 8 59 32 - - - 1=T1 -1 - -1 -1 -1-
UHHL- 0 - - - - - - - -
20 BN — 11— — 1 - ——T—1— ——1+— |
10 307 71 9 90 41 261 61 8 70 35 212 49 81 50 28 - = | =1=1-¢
UHHL- 0 - - - - - - - - - - - -
20 I —— 11 B e e - ——T—1— L
10 368 85 92 40 29 308 72 8 30 25 - - - 11 -1 - -1 -1 :-1-

UHHL- 0 - - - s - - - -
s — T — T T - ——T—1— 1 |
10 461 107 91 59 37 388 90 8 45 31 - - -l =1T=-1-= = | =1=1-=

UHHL- 0 - - s - e - - - -
350 IR — T T —— 11 - ——T—1— s 20
10 542 125 9 78 43 457 106 8 59 37 367 85 80 41 29 - - -1 =1 -

UHHL- 0 - - - e - - - - -
Soe o — 11— — 1 - ——T—1— S /6 20
10 650 151 89 76 37 552 128 8 58 32 - - - 1=1-1-= - | =1=1-=

UHHL- 0 - - - - - - -

S a0 o —— 11 — 11— - ——T—1— T e 20
10 781 181 8 104 45 663 154 8 80 38 542 126 79 58 31 - -1 -1 -1-

UHHL- 0 - ST T T e - 11 |

i L — 11 —— 11— - ——1— 1 ———1—1 |
10 %1 223 91 106 48 815 189 8 81 41 661 154 81 58 33 - - | =1=1-=

UHHL- 0 - S S - ST S

S0 — T T —— 11 - —— 11— ——T—T1 |
10 1166 269 92 51 29 97 29 8 39 25 - - B - -] =] -

UHHL- 0 - e e - - - -

L ms — T — T T - ——T—1— 14 a0
10 1486 343 91 78 37 1264 292 8 60 32 - - - 1=1-1- - I =1T-1-

UHHL- 0 - - - e - - - -

S w0 — 11 — 1 - ——— 1 A
10 1681 388 90 97 42 1431 331 8 75 36 1168 27.0 81 54 29 - - T-T1T-1T-

UHHL- 0 - - - S - - - - -

S — T —— 11— - ———T ——— |

Notes: Blank data blocks indicate selections outside of permitted water flow velocity range. Performance subject to change without notice.

sigmaproducts.com 43



30% Propylene Glycol
90 - 105 °F EWT

SIGMA UHHL 60 °F Entering Air

6.3.2.3 PERFORMANCE—ULWW APPLICATION

Propylene Glycol Performance Data @ 60°F ir

WD 105°F EWT [ foo’FEwWT [  os°FEWT | 90°F EWT
o) | CAP JWFLWT LAT [WPDWVEL CAP TWFLWT LAT [WPDWVELS CAP TWFLWT LAT [WPDWVEL] CAP TWFLW LAT [WPDWVEL| Total] FLA
(MBH)|(GPM)| (°F) | (Fr) | (ft/s) [(MBH)](GP (°F) ) | (ft/s) | (MBH) | (GPM) (Fr) | (ft/s) | (MBH) | (GPM) | ( (Fr) | (ft/s) | HP |@120V|

10 96 19 8 61 33 81 16 8 47 28 67 14 8 34 23 51 10 76 22 18

UHHL- 20 - =l =]-=1- - - I EE = = o B E = B
o —T— T ) ) o ) ) — 1 ) ) Sy o

0 165 33 8 46 29 141 28 8 35 25 115 23 8 25 20 87 18 75 16 15

UHHL- 20 - - - - - - - - - - - - - - - - - -
0 I — 1 - - B - - ——1— - - S yw on

10 205 41 94 32 24 175 35 89 25 20 143 29 8 18 171 - . s |la | o

UHHL- 0 - - -1 -1- - - HIENE - - - -1 - - - I E
20 — T - - — 1 - - ——T— - - e VN

10 247 50 93 44 29 211 43 8 34 25 173 35 8 25 20 131 27 71 16 15

UHHL- 0 - - | =1-=1-: - - HIENE - - - =1 - - - B E
20 IR —— 1 - - ——— - - ——1— - - S Ty

10 287 58 92 57 33 245 50 8 45 29 201 41 8 33 24 154 31 71 21 18

UHHL- 0 - - -1T-1- - - HIENE - - - -1 - - - -1 -1 -
20 BN — 1 - - ——— - - ——1— - - e VF N

0 314 63 91 66 36 268 54 8 52 31 221 45 8 38 26 170 35 71 25 20

UHHL- 0 - - [ =1T-=-1-: - - - [ =1- - - - =-1- - - - [ =1-
20 I S e - - ——1— - - ——1— - - S Ty

10 378 76 9 30 26 320 65 8 23 22 258 52 8 16 18 - - HEE

UHHL- 0 - S - - - - - - - - - -
s — T - - S - - ——T— - - T VF N

10 473 95 92 44 33 402 81 8 34 28 326 66 8 24 23 241 49 76 15 17

UHHL- 0 - - - - - - - - - - - - -
350 IR — T - - S - - S B - - 18 20

10 5.6 112 9 58 39 472 95 8 45 33 385 78 81 32 27 289 59 16 20 20

UHHL- 0 - I E - - N E - - - -1 - - - - -1 -
Soe o e e - - ——— - - ——1— - - S 1/6 20

10 664 134 9 56 33 567 115 8 43 28 466 95 81 32 23 36 72 76 20 18

UHHL- 0 - = | =1-=1-: - - - | =1- - - - =1 - - - B E
S a0 o —— - - ——— - - ——1— - - ST 18 20

10 796 161 8 77 40 681 138 84 60 34 562 114 80 44 28 434 88 75 29 22

UHHL- 0 - - -1 -1 - - I E - - B - - N
i L — 1 - - o R - - ——1— - - - 1/4 35

10 982 198 91 78 43 838 169 8 61 37 689 140 8 44 30 528 107 77 29 23

UHHL- 0 - - [ =1T-=1- - - - [ =1- - - - =1 - - - - [ =1 -
S0 — T - - — 1 - - S B - - ——T— |

10 1192 240 93 38 26 1018 206 8 30 22 830 168 83 21 18 - - HIERE

UHHL- 0 - e - - T - = T : : T
L ms — T - - S - - ——T— - - 14 a0

10 1515 304 91 57 33 1298 261 8 45 28 1070 217 8 33 23 89 165 77 21 18

UHHL- 20 - - - - - - - - - - - - - - - - - -
S w0 ——— 1 - - ——— - - ——1— - - S 13 a0

10 1711 343 90 71 37 1467 296 8 56 32 1214 246 8 41 27 933 190 77 27 21

UHHL- 0 - - -1 -1 - - HIEE - - B EE - - - -1 -
S ——— - - ——— - - ——— - - S 1/2 64

Notes: Blank data blocks indicate selections outside of permitted water flow velocity range. Performance subject to change without notice.

44 sigmaproducts.com



50% Propylene Glycol
90 - 105 °F EWT

\/
60 °F Entering Air SIGMA UHHL

6.3.2.4 PERFORMANCE—ULWW APPLICATION

50% Propylene Glycol Performance Data @ 60°F ir
WTD
(°F)
10 I 1.8 ! L 6.8 d X ! - - - -
UI{I;:]L 300 30 i i i i i i i i i i i i i i i i i i i 12 1

10 145 31 8 49 27 - - = [ == - ; =T =1 S I R
UHHL- 0 - - | =1-=1T-1-:= - | =1 =1=-1-: - - =] =1 - - | = =1-=
20 T — 11— —— T - ——1—1 R VE R K

UHHL- 0 - - - - - - - -

20 — T — T T - ——T—1— 1 |
10 218 47 8 48 27 - - | = [ =[=1] - - - =1 =1:= = | =1 =1-:

UHHL- 0 - - - e - - - -

20 IR — 11 ——1— 11— - ——T—1— ——1—1— | 0

10 255 55 8 63 32 202 44 8 43 25 - - - 1=T1 -1 - -1 -1 -1-

B0 — 11— — 1 - ——T—1— ——1+— |
10 281 61 8 74 35 224 48 8 52 28 - - - = =1 = = | =] =1]-=
0 - = | =] =1=]- - - - -

w oo —— 11 B e e - ——T—1— L
10 317 68 8 29 24 - - =1 -T1T:=1°= - =1 -1 - - =1 -1-

T T § § - E E S § E ST 1720 11
10 409 88 8 46 30 - - | = [=1=1= - -l =1T=-1-= = | =1=1-=

137 1 2

W — T T —— 11 - ——T—1— s 20

0 - - -

10 486 105 8 62 36 375 81 8 41 28 - : HEE : S | e

UHHL- 0 - - -1 -1 -T1" - =T -1T-T"- - HEE - e

400 1680 30 B B h h B B B ) _ B _ B _ i i i i i i - 1/6 20
10 593 128 87 62 32 463 100 8 41 25 - E - |- | - E - ===

UHHL- 0 - - [ =T-T1T-=-1T - - [ =1-T-T:= - - | = | - - = | =]=1]-

A owso o ———T—T— 71— ——T—T—1— - ——1— - T e 20
10 719 155 8 86 38 578 125 8 61 31 - - HEE : e

UHHL- 0 - - =T -1 -1 - -1 -1T-1" - NI - = | = | o |=

w0 —— 111 — 11— : ——1— : ———1—1 |
10 8.7 189 8 86 41 696 150 8 60 33 - - - | =] - - - [ = =1-=

UHHL- 0 - = [ =1T-=1T=1- - I =1=1T=-1: - NI - N E

520 2900 30 ) ) A A i ) ) i ) i ) i ) i i i i i i /4 35
10 1023 220 8 39 24 - S | e e - N E - - -1 :-1:-

UHHL- 0 - - 1T -1 -1 - -1 -1 -1 - HEE - N

560 3325 30 B B B B B B B B _ B _ B _ i i i i i i o 1/4 40

10 1353 290 8 64 31 - - - - - - E . > > - - - R -

UHHL- m | - | - =1=-T-T-T-=T-T-T-T-=-T-T-=1=-1T="1T-=-1T-1T-=-1-1-
600 4460 30 B B A A i i i ) i a i ) i ) ) ) i i i ~1/3 40

40

10 1545 331 87 80 36 1214 261 8 54 28 - : NI E - ; BN E
UHHL- 0 - - =T -1 -1" - HEE - - N E - - HEE
640 5200 30 ) ) ) ) ) i i i : i : i : i i i i i i /2 64

Notes: Blank data blocks indicate selections outside of permitted water flow velocity range. Performance subject to change without notice.

105°F EWT

CAP [WFLW] LAT [WPD|WVEL| CAP [WFLW
o e e s R
8.4 8 66 31 15

[ WOFEWT |  SFEWT |
(°F) | (Fr) | (ft/s) { (MBH) | (EPM) (Fr) | (ft/s) )| ( (Fr) | (ft/s) | HP |@120V]
81 47 25 HIEE HIEE
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SIGMA UHHL

6.4 CORRECTION FACTORS

Table 6.4.1— HOT WATER CORRECTION FACTORS FOR UNIT HEATERS

Entering Air Entering Water Temperature (°F)

[l ]@]f]E] @] o] wm ]

0778 0.907 1.037 1.166 1.296 1426 1.555 1.687 1.814  1.961
0.641 0769 0.897 1.025 1.152 1280 1408 1534 1.664 1.795
0506 0.632 0.760 0.886 1.014 1.140 1.268 1.394 1522  1.648
0375 0501 0627 0.751 0.877 1 1128 1252 1378  1.501
0.247 0371 049 0618 0743 0865 0989 1.114 1236  1.361
0.123 0245 0368 0489 0.611 0734 0855 0977 1.098  1.222
= 0.121 0242 0363 0483 0604 0725 0846 0967  1.088
0.121 0240 0361 0478 0601 0716 0.841  0.956

Table 6.4.2— GLYCOL CORRECTION FACTORS Table 6.4.3— ALTITUDE CORRECTION FACTORS

Ethylene Propylene Altitude Factors
Glycol Glycol Approximate factors at varying altitudes
20% Solution 0.95 0.98 .
Altitude (ft.)
30% Solution 0.91 0.96

40% Solution 0.88 0.93 Sea Level - 1000 1.000
1000 - 3000 0.958
50% Solution 0.84 0.9
3000 - 5000 0.929

5000 - 7000 0.900

Factor

7000 - 10000 0.871
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7. UNIT SPECIFICATIONS

HORIZONTAL UNIT HEATER SPECIFICATIONS

Furnish and install Sigma UHHL horizontal unit
heaters per models and sizes as shown on plans
and schedules and as described in specifications.

CABINETS

Cabinets shall be constructed from heavy-duty cold
-rolled corrosion-resistant steel finished in grey
baked enamel. Fronts shall have integral double-
folded discharge frame for additional cabinet
rigidity. Back panels shall have integral inlet collars
for superior stiffness. Suspension tappings shall be
securely fastened to top panel. Units to comply
with AMCA type C construction.

FANS

Fans shall be designed and selected for high
efficiency. Fans shall be statically and dynamically
Fan

balanced for quiet, low vibration operation.
blades are aluminum for corrosion resistance.

SIGMA UHHL o ||

COILS

Coils to be minimum 3 rows deep. Coils shall be
constructed from heavy-wall 1/2” outside diameter
copper tube with mechanically bonded aluminum
fins. Coils shall be pressure tested at 450 psig and
rated at no less than 600 psig design working
pressure.

MOTORS

Motors shall have permanently lubricated ball
bearings with minimum average life of 100,000
hours. Motors shall be of totally-enclosed
construction as TEAO, TENV or TEFC. TEAO
motors shall be resiliently mounted. Single-phase
motors operating at 250Volts or less shall have
built-in automatic thermal overloads.

sigmaproducts.com
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