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SPECIFICATIONS

Santa Clara Univeristy Solar Decathlon
Electrical System Calculations

Developed by:

Agustin Fonts

650 452 4485
agustinfonts@gmail.com

Wire Sizes and Breakers Calculations:

Notes:

As a general rule we decided to oversize the conductors on the DC side in
order to minimize inefficiencies due to voltage drop across the wires.
Outdoor temperature correction factor is 0.58 (141-158°F)

Mechanical Room correction factor is 0.82 (114-122°F)

Conduit fill calculations are determined in accordance with NEC Annex C

Table C.1(A)

- From Solar Array to SunnyBoy DC Disconnect

Ampacity Calculations:

Panell x# StringsParallel x1.25 = Amps

5.80Ax2x1.25=145A

As shown in E-100, each of the inverters will be fed by two strings
of 8 (south module) and 9 (north module) panels each.

#10 USE-2 Rated for up to 40A x0.58 =23.2A. This is an oversized
conductor but allows us to minimize the voltage drop to 0.9%.

DC Disconnects are rated for up to 18A, and are incorporated into
the SunnyBoy4000US inverter.

www.scusolar.org
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SPECIFICATIONS

Conduit Fill:

34" EMT will be used on the roof to route the #10 conductors in
order to make the system neat. As indicated by the system
schematic four conductors plus ground will run up to each DC
disconnect/string combiner with a dedicated conduit. 3/4” conduit
can contain up to 6 USE-2 #10 .

- From SunnyBoys to Subpanel:

Ampacity Calculations:

Wou x1.25 = Amps

out

4000W
240V

x1.25=20.83A

AC disconnects will be 30A, Square-D D221NRB
#8 THHN rated for up to 55A x0.82 =45.1A is suitable
Conduit:
34" EMT is rated for up to 6 #8 THHN conductors. Each inverter has
its own conduit run to the AC load center. Hence conduit fill will be
three conductors plus ground.

- From Panel to Sunnylslands:
According to the Sunnylsland specifications there is no need for an
AC disconnect between the panel and the inverter, a 70A 2-pole
breaker is recommended by the manufacturer in order to stack the

inverters to produce 240Vac.

Ampacity Calculations:

www.scusolar.org




SPECIFICATIONS

Woacon x1.25= Amps

ACout

4200W
120V

x1.25=43.75A

#4 Gage THHN rated for up to 95x0.82=77.9A will be suitable for
the 70A 2-pole breaker

Conduit:
17 EMT is appropriate for the three conductors plus ground
required for the connection to the panel.

- From Batteries to Sunnylslands:

Sunnylslands are equipped with integrated DC disconnects, hence
there will be no need to use external DC disconnects.

The battery bank is rated at 48V with a capacity of 3306Ah. There
are 4 gallons of electrolyte per cell.

Ampacity Calculations:

_ Woe x1.25 = Amps

(Voe x0.85)

4200W

<125 =128.68A
(48 x0.85)

#2/0 Gage THHW-2 rated for up to 195x0.82=159.9A. #1/0
would also be appropriate but we oversized the design to
minimize voltage drop.

Conduit:

www.scusolar.org



SPECIFICATIONS

172" EMTis appropriate for up to 4 #2/0 conductors. Each battery
string will have a dedicated conduit run to the inverter.

- Subpanel:

Ampacity Calculations:

Woua x1.25 = Amps

AC

(2 x 4000 + 4200)
240

x1.25=61.5A

We will use a 225 Amp 42 slot panel with a T00A main, Square-D
model QO 142L225G. This is larger than a usual panel but
necessary if we are not to undersize the main for Gird-Tie
connection upon return of the house to the Santa Clara University
campus. Refer to Drawing E-500 for further details on panel
Schedule and phase balancing

Www.scusolar.org



SUNPOWER

SPR-215-BLK

RESIDENTIAL PV MODULE

The SunPower SPR-215-BLK is designed specifically for
on-grid residential systems where a combination of high
module efficiency and outstanding appearance is desirable.
Utilizing 72 series-connected A-300 solar cells, the
SPR-215-BLK delivers industry-leading power density in a
unique all-black module package with exceptionally uniform
appearance.

SunPower modules —innovative design, proven materials,
outstanding performance.

FEATURES & BENEFITS

e All-black module package eliminates harsh reflections and
other noticeable cosmetic module features to provide
optimum array appearance

e Unique all-back-contact solar cells with conversion
efficiency up to 21.5%

e Low voltage temperature coefficient, exceptional low-light
performance, and high sensitivity to light across the entire
solar spectrum maximize yearly energy delivery

¢ Highest quality, high-transmission tempered glass provides
enhanced stiffness and impact resistance

e Aerospace style cell interconnects with in-plane strain relief

provide extremely high reliability
SPR-215-BLK RESIDENTIAL PV MODULE

e Advanced EVA encapsulation system with multi-layer An unequaled combination of power and grace

backsheet meets the most stringent safety requirements for
high-voltage operation

* A sturdy, black anodized aluminum frame allows modules
to be easily roof-mounted with a wide variety of standard
mounting systems

usTeD UL 1703, Class C Fire Rating

£ IEC 61215, Safety Class Il Certified

© December 2006 SunPower Corporation. All rights reserved. Specifications included in this datasheet are subject to change without notice. Document# 001-06638 Rev *D

SunPower Corporation®
1.877.SUN.0123  Email: sales@sunpowercorp.com  www.sunpowercorp.com
Engineered in California
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SUNPOWER

SPR-215-BLK IV CURVE
RESIDENTIAL PV MODULE
6.0
ELECTRICAL CHARACTERISTICS AT STANDARD 55 2 e
TEST CONDITIONS (STC) 50 1000 Wats/m"; 25°C; AM 1.5
STC is defined as: irradiance of 1000W/m?, spectrum AM 1.5g and cell s
temperature of 25°C ’
4.0
Peak Power!? Prax 215W 35
2 30
Rated Voltage Vi 39.8V £ 25
Rated Current . 5.40A 20
15
Open Circuit Voltage Voo 48.3V 1.0
Short Circuit Current [ 5.80A os
0.0
Series Fuse Rating 15A 0 5 o5 W B/ N B e & w0
Maximum System Voltage 600V (UL)
1000V (IEC) Peck Power Tolerance: +/- 8%
Tempero’rure @orelhicients Povier -0.38%/°C ? Power guaranteed for 25 years. See SunPower Limited Warranty for details.
Voltage -136.8mV/°C
Current 2.3mA/°C MECHANICAL SPECIFICATIONS
Module Efficiency 17.3% Length 61.39in x 31.42in [1559 mm x 798mm]
Peak Power per Unit Area 16W/sq.ft. ; 173W/m? Thickness, including junction box 1.81 in [46 mm]
PTC Rating 197.6W Weight 33 Ibs [15 kg]
DIMENSIONS
C1%00] Geo [€

T
> —O—> 0.

% 29.69

[754

€042
(==

31.42

[798]

o—n

lad z A 7z

1.81 / /
61.39 L4671 1€ 2X 4.2 X066

[1559]

© December 2006 SunPower Corporation. All rights reserved. Specifications included in this datasheet are subject to change without nofice. Document# 001-06638 Rev *D

SunPower Corporation®
1.877.SUN.0123  Email: sales@sunpowercorp.com  www.sunpowercorp.com
Engineered in California
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VS A4

> Certified to the new
UL1741/IEEE 1547

> 10 yr. standard warranty —

> Improved CEC efficiency

> Integrated load-break
rated DC disconnect

switch

> Integrated fused series
string combiner

> Sealed electronics
enclosure & Opticool

> Comprehensive SMA
communications and
data collection options

> Ideal for residential or
light commercial
applications

> Rugged cast aluminum
outdoor rated enclosure @

Sunny Boy 3000 / 4000

The best in their class

SMA is proud to introduce our new line of inverters updated with our latest technology and designed

specifically to meet the new IEEE 1547 requirements. Compact design makes them ideal for residential

use and the integrated DC disconnect makes installation more cost effective. They are field-configu- U

rable for positive ground systems making them more versatile than ever. Increased efficiency means c L us
better performance and shorter payback periods. With over 500,000 fielded units, Sunny Boy has o

become the benchmark for PV inverter performance and reliability throughout the world.
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Max. Recommended Array Input Power (DC @ STC)

SB 3000US

3750 W

SB 4000US

5000 W

Max. DC Voltage

500V

600V

Peak Power Tracking Voltage

180 - 400V @208V
200 - 400V @ 240V

220 - 480V@ 208V
250 - 480V @240V

DC Max. Input Current 17 A 18 A
DC Voltage Ripple <5% <5%
Number of Fused String Inputs 4 4

PV Start Voltage (adjustable) 228V 285V

AC Nominal Power

3000 W

3500 W @208V /4000 W @ 240V

AC Maximum Output Power

3000 W

4000 W

AC Maximum Output Current

15A@208V,12.5 A@240V

17A@208V,16.6 A@ 240V

AC Nominal Voltage / Range

183 - 229V @208V
211 - 264V @240V

183 - 229V @208V
211 - 264V @240V

AC Frequency / Range

60 Hz / 59.3 Hz - 60.5 Hz

60Hz /59.3Hz - 60.5 Hz

Power Factor

Peak Inverter Efficiency

1

96.6 %

1

96.8 %

CEC weighted Efficiency

Dimensions W x H x D in inches

95.0% @208V
95.5% @240V

17.8 x 13.8 x9.3

95.5% @208V
96.0 % @240V

17.8 x13.8 x9.3

Weight / Shipping Weight 88 |bs / 94 Ibs 88 lbs / 94 Ibs
Ambient femperature range -13to +113 °F -13to +113 °F
Power Consumption: standby / nighttime <7W/01W <7W/01W

Topology

PWM, true sinewave,
current source

PWM, true sinewave,

current source

Cooling Concept

Convection, regulated fan cooling

Convection, regulated fan cooling

Mounting Location Indoor / Outdoor (NEMA 3R)

LCD Display

Lid Color: aluminum / red / blue / yellow

Communication: RS485 / Wireless Q/Q Q/0Q
Warranty: 10-year [ ] [ )
Compliance: I[EEE-929, IEEE-1547, UL 1741, UL 1998, FCC Part 15 A & B [ ] [ )

Specifications for nominal conditions

® Included O Option — Not available

Efficiency Curves

=250V DC
=310V DC
=480V DC

SB 4000US

1000 2000

www.sma-america.com
Phone 530-273-4895
Toll Free 888-4SMAUSA

SB3000US-4000US.042007 Sunny Boy and SMA are registered trademarks of SMA Technologie AG. Text and figures comply with the stafe of the art applicable when prinfing. Subject fo fechnical changes. We accept no liability for fypographical and ofher errors. Printed on chlorine-ree paper.

SMA America, Inc.
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Sunny Island 42480 &MLV

SMA's new off grid inverter - A technological leap into the future

Optimized for high ambient
temperatures

Very high overload capability
High efficiency

Integrated DC breaker
Intuitive user interface

Output load shedding

DC and AC coupling of energy
sources

Nearly silent operation
Automatic generator start
Battery protection

Insect proof

Easy installation and
commissioning

Non volatile parameter settings

Compatible with the Sunny
Family of products

The new Sunny Island 4248U battery based inverter is the first off-grid inverter from

SMA for use in the U.S. Perfect sine wave off-grid electricity is now available with
\‘.-(FEI!‘r.e-lt

high efficiency, robust power and outstanding reliability. Simple to install and use,
yet loaded with powerful and advanced features, the Sunny Island 4248U is desi- o
gned to meet the needs of off-grid as well as back-up power system applications.

C us
Whenever and wherever electric power is needed, the new Sunny Island 4248U tisTED

will perform!
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“DC Input "Sunny Island 4248U

Battery bank

Possible additional
DC sources:

PV array with
charge controller

o

Other DC sources
such as fuel cells

L

|, Generator or Utility Grid

Main
Service Panel

.. AC Input

-
/

Secondary
Panel

-

v

| m—— |
Windy Boy load - Shed
Relay

Critical Loads

| Sunny Boy

A AC Coupling on Output Side

The Sunny Island 4248U provides a continuous power output of 4200 watts at 25°C and 3400 watts even at scorching tempera-
tures up to 45°C. That's enough power to comfortably energize most household appliances with power to spare. Large critical loads
such as water pumps and refrigerators can be easily powered by the Sunny Island 4248U. This inverter operates silently and can
be powered from multiple sources: wind, utility grid (for back-up power), hydro, solar electric and is even compatible with fuel cells.
A number of communication options provide flexible remote system monitoring. The optional SMA "GenMan" (Generator
Management Box) provides advanced control of even the most basic generators. The Sunny Island 4248U also works in conjunc-
tion with grid tied Sunny Boy solar systems to provide a powerful and efficient back up power solution.

The internal battery charger can supply up to T00A to the battery when in charge mode. Transition from charge to invert mode is a
lightning fast 20ms, so even your computers will stay on-ine. A passthrough relay with a rating of 60A at 120V is also included. Two
Sunny Island 4248's may be paralled to support 240VAC splitphase load centers. Once installed, the Sunny Island 4248U will run
with basically no maintenance for years to come. With its state-ofthe-art software and non-volatile memory, just set it and forget it.

Technical Data

Electrical / Mechanical data

Nom. Battery Voltage: VDC,nom
Battery Voltage Range: Vbc
Nom. AC Voltage: VAC,nom
AC Voltage Range: VAcC
Nom. AC Frequency: fAC.nom
AC Input Charge Current: IAC,chrg

Max. AC pass through current (transfer relay):
Consumption (no load operation):
Consumption (standby):

Total harmonic distortion:

48 V
41-63V
120V

105 - 132V
60 Hz

40A @ 25°C
28A @ 45°C
60 A

<22 W
<4W

<3 %

SMA Americq, Inc.

12438 Loma Rica Drive
Grass Valley, CA 95945
phone: 530.273.4895
email: info@sma-america.com
Www.sma-america.com

Temperature Range
20°C to +45°C / -4.0°F to +113.0°F
Enclosure:  IP30

Weight: 39 kg / 86 lbs

Size: W 390 x L 590 x H 245 millimeters
W 15.35 x L 23.22 x H 9.64 inches

Interfaces

- 2 LEDs; 2-line LCD; 4 push buttons

- 1 dry contact output for load shedding

-1 dry contact for generator start

- 1 generator-ready opto isolated input
Accessories

- Remote battery temperature sensor (included)
- Generator Management Box (optional)

-1 RS232/485 galvanic isolated for communication(optional)

Solar Today ... ‘.

Energy TOMOIMOW  c—————

subject to change without notice

T

ie AG. All

ks of SMA Technol

$14248U Flyer 020105 - Sunny Island, Sunny Boy and SMA are registered
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INDUSTRIAL
BATTERY

ENGINEERING
INC.

“5 YEAR” LIMITED WARRANTY
STANDARD FEATURES

* Flag type terminals on positive and negative posts for easy
installation. A .375 in. diameter hole in each flag for bolting
inter-cell connectors (up to 75N-27).

* The cell is high capacity Industrial Type for deep cycle operation
and high recovery characteristics.

* Heat Sealed cell cover to eliminate the major source of
electrolyte leakage and thereby reducing corrosion build-up.

¢ Sealing compound around edge of case and cell to reduce the
problem of electrolyte starting the corrosion process at edge of
steel case.

* Powder Coat Paint is standard. Is highly acid resistant
and tough.

¢ Lifting handles are provided for easy handling and transporting.

* With larger cells, 27 plate and higher, it may be appropriate to
supply the steel case with the lift handles located on the long
side — opposite from that illustrated.

* Batteries can be discharged to 80% of rated capacity without
plate damage. Heavy charging will return battery specific gravity
level to approximately 1.275 to 1.285 measured by hydrometer.

ADDITIONAL DATA

* Add distilled water when electrolyte levelis low. DO NOT ADD ACID.
* Keep top of battery clean and all hardware free of corrosion —
battery life can be extended.
* More than one cell can be placed in one steel case, 75N-9
up to but not to exceed 75N-11.

OPTIONAL FEATURES

* Dry charge cells can be provided at additional cost. Consult
factory. End user supplies electrolyte.

e Larger DC cables can be provided — additional cost.

* Hydro-caps available through your Photovoltaic Dealer.

e Contact factory for other color painted surface.

e Corrosion resistant surface coating for terminals and
hardware can be supplied.

BATTERY CELL CHARACTERISTICS lllustration #1
° INDUSTRIAL LEVEL ANTIMONY is 6% by weight and is accepted for ! w2 !
industrial deep cycling and enhanced recovery. Plate thickness is
approximately 43% greater than Low Antimony plates. Industrial Level
Antimony is standard.
* Battery capacity ratings are based upon an ambienttemperature of 77°F (25°C). L2
*® Cycle Life: 1500 cycles @ 80% depth of Discharge Cycles
5000 cycles @ 20% depth of Discharge Cycles. 1
® The minimum or final cell voltage is 1.70 VPC. :
* Specific Gravity (SG) of a fully charged cell is 1.275-1.285 @ 77°F. Flag Terminal connections
* Minimum cell current leakage is 1.0% to 1.25% per week. are usedaor;\J 7§N-g ;?\‘ 7257N-27 and
EXAMPLE: e ST
% at . - é Negative
c%o mm
+ Positive
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BATTERY CELL DATA

BATTERY CELL CONFIGURATION AND SPECIFICATIONS
POSITIVE PLATE SIZE -9 i -13 -15 A7 -19 -21 23 25 =27, -29 -31 -33
KWH Cap. 75N | 582 | .728 | .873 | 1.019 | 1.164 | 1.310 | 1.455 | 1.601 | 1.764 | 1.892 | 2.037 | 2.183 | 2.328
@ 6 Hr. Discharge
Rate 85N | 659 | .824 | .989 | 1.154 | 1.318 | 1.483 | 1.648 | 1.813 | 1.978 | 2.142 | 2.307 | 2.472 | 2.637
N 6Hr. | 300 375 450 525 600 675 750 825 900 975 | 1050 | 1125 | 1200

Amp. Hour ‘20Hr. | 389 461 554 646 738 830 923 | 1015 | 1107 | 1199 | 1202 | 1384 | 1476

pgHa : 3 :

Disbharge 50Hr. | 420 | 525 | 630 | 735 | 840 | 945 | 1050 | 1155 | 1260 | 1365 | 1470 | 1575 | 1680
Rates 100 Hr. | 450 563 675 788 900 | 1012 | 1125 | 1238 | 1350 | 1462 | 1575 | 1688 | 1800
aoi 6Hr. | 340 425 510 595 680 765 850 935 | 1020 | 1105 | 1190 | 1275 | 1360

Amp. Hour 20Hr. | 418 523 627 | 732 836 941 | 1046 | 1150 | 1255 | 1359 | 1464 | 1568 | 1673

ﬁggﬁ;g’e 50Hr. | 476 595 714 833 952 | 1071 | 1190 | 1309 | 1428 | 1547 | 1666 | 1785 | 1904
Hetes 100 Hr. | 510 638 765 892 | 1020 | 1148 | 1275 | 1402 | 1530 | 1658 | 1785 | 1912 | 2040

Single Cell L1 6.19in. 6.25in.

Jar Size w1 350 | 425 [ 500 [ 575 [ 650 | 725 | 800 | 875 | 950 [ 10.25 [ 11.00 | 11.75 | 1250

Single Cell L2 6.62in.

Steel Case
Dim. w2 388 | 462 | 538 [ 612 [ 688 [ 762 | 838 | 912 | 988 [ 1062 [ 11.38 [ 1212 | 1288

Steel Case Height 24.0" with Flag Terminals or 23.0” with Pig-Tail Connections
Cable Size #2 AWG #1/0 AWG #2/0 AWG
77 82 90 104 118 128 150 162 176 190 204 220 236
(Lbs) | (Lbs) | (Lbs) | (Lbs) | (Lbs) | (Lbs) | (Lbs) | (Lbs) | (Lbs) | (Lbs) | (Lbs) | (Lbs) | (Lbs)
75N
350 | 373 | 41.0 | 473 | 536 | 582 | €82 | 736 | 800 | 864 | 927 | 100.0 | 107.3
Cell (Kg) (Kg) (Kg) (Kg) (Kg) (Kg) (Kg) (Kg) (Kg) (Kg) (Kg) (Kg) (Kg)
Weight

With Steel

Case 80 85 95 112 128 136 158 170 184 198 214 228 242
(Lbs) | (Lbs) | (Lbs) | (Lbs) | (Lbs) | (Lbs) | (Lbs) | (Lbs) | (Lbs) | (Lbs) | (Lbs) | (Lbs) | (Lbs)

85N
364 | 386 | 432 | 509 | 582 | 618 | 71.8 | 773 | 836 | 90.0 | 973 | 103.6 | 110.0
(Kg) (Kg) (Kg) (Kg) (Kg) (Kg) (Kg) (Kg) (Kg) (Kg) (Kg) (Kg) (Kg)
Saacion o Y 10 12 15 19 24 26 28 30 32 34 36 38 40
9 (Lbs) | (Lbs) | (Lbs) | (Lbs) | (Lbs) | (Lbs) | (Lbs) | (Lbs) | (Lbs) | (Lbs) | (Lbs) | (Lbs) | (Lbs)

Welded Pig-Tails are directly connected for each adjacent cell to the respective positive and
negative terminals. A crimp type lug is affixed to each Pig-Tail. Refer to illustration #2.

Illustration #2

Welded Pig-Tail Connection
on 75N-29 and 85N-29 Series
thru 75N-33 and 85N-33 Series

Where a Generator-Set is used as a prime
power source or back-up system to a Solar Panel
Bank, an IBE GPU Battery Charger should be
considered to recharge the battery bank.

e

03193-1

NOTE:

connecting to the adjacent cells.

All 75N and 85N cells -9 thru -27 are supplied
without inter-cell connectors and hardware.

All 75N and 85N cells -29 thru -33 are standard

with welded Pig-Tails. No connecting hardware is
supplied. It is recommended a coating of a corrosion
resistant spray be applied to all crimp lug connections.

Remove insulating tape from each crimp lug before

Gaiam Energy Tech dba

REAL
& »

W'}
=%

2R

GOODS
woeniamy

800.442.1972
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INDUSTRIAL

BATTERY MATERIAL SAFETY
il DATA SHEET

MANUFACTURER

§ . g ! For Emergency |

Industrial Battery Engineering, Inc. CHEMTREC (800) 424-6300

9121 De Garmo Avenue ; 24-Hour Emergency Response Contact
Sun Valley, CA 91352 Ask for Environmental Caordinator

FOR INFORMATION
818 767-7067
Derek Sloan, Environmental, Safety & Health

Sectioﬁ 1. Manufacturer Product Identification

Product Name or Number Lead/Acid Storage Battery
Synonyms . Lead/Acid Storage Forklift Battery
Chemical/Trade Name 1 Lead Acid

Chemical Family: Toxic & Corrosive Material

Regulated ing Name: Batteries, Electric Storage, Wet Filled with Acid 8
| |dentification | Shipping ID Number: UN 2794, Pg111,NMFC #60720, Class 70
| EPA Hazardous Waste |ID Number. N/A

Section 2. Hazardous Ingredients Data

Hazardous Ingredients : T % Cas Number
Lead/Lead Oxide/Lead Sulfate 0.05 mg/m® 80 7439-92-1 -
Antimony 0.5 mg/m’ 1-5 7440-36-0

Arsenic 0.01 mg/m® <1 7440-38-2

Sulfuric Acid 1.0 mg/m® 10-30 7664-93-9

Case Material/Steel .

Plate Separator:Polypropylene 9002-884
NOTE:Inorganic lead and electrolyte (water and sulfuric acid solution) are the primary components of
Every battery manufactured by Industrial Battery Engineering Inc, |

Section 3. Physical Hazard Data

| Flammability in air LFL4.0 % |LFL 74.2 | Flash Point N/A °F i e
Stable X Conditions to Avoid:
Stability Overcharging & smoking, or sparks near battery
| Unstable D surface may cause explosion.
Hazardous Polymerization Will not occur when handled per instructions
Materials to avoid: :
Incompatibility Combustibles, organic materials, and strong

1 reducing agents.

S —_ e s
pa— e Pt e

IBE 5121 pecarmo Avenue, Sun Valley, California 91352 + (818) 767-7067 FAX (818) 767-7173

Internet hitp:/iwww ibe-inc.com
Page 1 of 3

Vmain-sarverBEMaterial Bafely Dta Sheeld doc
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Section 4. Hazard Specifications

Known Hazards Under 29 CFR 1910 1200 1 TLVSee Above ppm mgim®

' YN Y |N|PEL ppm mg/m®
Combustible Liquid Skin Hazard .
Flammable Material Eye Hazard NFPA Hazard Signal
Pyrophoric Material Toxic Agent Health 3 Flammability 0
Explosive Material Sensitize Stability 0 Special Reactivity 2
Unstable Material Carcinogen ‘
Water Reactive Material 54| .FI.(:)%;MUCWE X DOT Hazard Class
Oxidizer 5 Blood Toxin 5 Corrosive Material (8)

5 A — Nervous System

& e s 2 Toxin X EPA Hazard Waste Class
Corrosive Material B4 [ Lung Toxin ﬁ D002 Corrosive Characteristics
Compressed Gas Kidney Toxin D008 Lead Bearing Waste ,
Irritant Liver Toxin ﬁ

Section 5. Health Hazard Data

Effects of Exposure,
Eyes: Severe burns, comea damage and blindness
Skin:  Severe irritation, burns, ulceration
Inhalation: Breathing of vapors or mists may cause respiratory damage
Eestion: Burns of mouth, throat, and intestinal track
Entry Route  Eyes Skin [ Inhale [ Ingest [/
*** No possibility of over exposure to lead etc.. unless battery is destroyed***

Section 6. Safe Usage Data

_ Eyes: Goggles
E ’zfeig:t Respirator: Sulfuric Acid Mist — Half mask with dust and acid mist filter )
qul;es Gloves: Rubber Gloves i
Other: Rubber Plastic apron
General
Ventlation | Mechanical: Acceptable at 1 to 4 changes per hour.
Local Exhaust: Preferred
Handling and . . I : :
Praceitions | Storane Keep away from flames duru:lg and immediately after charging
l Other: Avoid overcharging 11
Rt S T e s s —
AL e ettt T —
IBE 0121 peGermo Avenue, sun Valley, Caliornia 91352 - (818) 767-7067 FAX (818) 767-7173
Internet http://www.ibe-inc.com
Page 2 of 3
m-mmmrmwuumm
P /€0 jsw "ONI “3dI ELTL-294-B18  EQIGT LOBZ/TE/L
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Sectlon 7. Emergency Treatment and Response Data

Extinguishing Media
Fire Special Procedures: Halon or Dry Chemical
Unusual Hazards: Hydrogen gas and sulfuric acid vapors are generated upon
overcharge. Ventilate Charging area. :
First Aid Measures: .
Ekbosiile Eyes: Wash the eyes with copious quantities of running water for 15 minutes.
P Skin:  Flush area with plentiful amounts of running water.
_ | Ingestion:  Give milk to drink, DO NOT induce vomiting, CALL PHYSICIAN
Spills Steps to be taken: Wash with water or neutralize with sodium carbonate or
P bicarbonate
Waste Disposal Method: Neutralize with sodium carbonate or bicarbonate and comply
No# with all State, Federal, and Local regulations,
Section 8. Physical and Chemical Properties
; Approx. ; !
Boiling Pt. 203°F Vapor Density ~ Greater Than 1 | Volatile Components
Q 0,
Vapor Press ;Igb @ 18%
Solubility in @ H,O  100% Will Dissolve In ‘Evaporation Rate
| Appearance Clear Liquid i Is Material:
Odor Sharp, penefrating pungent ador Paste Powder
Solid Liquid XXX Gas

bt
=

'BE 9121 DeGarmo Avenue, Sun Valley, California 91352 - (818) 767-7067 FAX (818) 767-7173

Internet hitp://www.ibe-inc.com
Page 3 of 3

Whain-Ev e IBE\Materia! Safety Data Sheetd dog

PB/pB  309d *ONI ‘391 £L1.-£8.-8B18 E@:GT LBBZ/TE/LB
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UNISTRUT

1%" Channel

B r1000

Wt/100 Ft:190 Lbs (283 kg/100 m)
Allowable Moment 5,080 In-Lbs (570 Nem)
12 Gauge Nominal Thickness .105" (2.7mm)

1 8"y f=—41.3 —=f
ST 3" 95+ <222 <95
E “
n %r' T ! e Bl eR He pr
1% 0 . b '9:;5 a3 L 233 Standard Lengths:
+ S+ 1 10" & 20'
\ 710" \ 180
\ \
2 2
COLUMN LOADING - P1000 BEAM LOADING - P1000
Maximum Max Defl. at
Unbraced Allowable Load Maximum Column Load Applied at C.G. Allowable  Uniform Uniform Loading at Defl
Height  at Slot Face K=0.65 K=0.80 K=1.0 K=1.2 Span Uniform Load Load Span/180 Span/240 Span/360
In Lbs Lbs Lbs Lbs Lbs In Lbs In Lbs Lbs Lbs
24 3,450 10,750 9,900 8,770 7,730 24 1,690 0.06 1,690 1,690 1,690
36 3,050 8,910 7,730 6,370 5,280 36 1,130 0.13 1,130 1,130 900
43 2,660 7,250 5,980 4,660 3,770 48 850 0.22 850 760 510
60 2,290 5,890 4,660 3,600 2,940 60 680 0.35 650 490 320
72 2,000 4,800 3,770 2,940 2,380 72 560 0.50 450 340 220
84 1,760 4,010 3,170 2,460 1,970 84 480 0.68 330 250 170
96 1,570 3,450 2,730 2,090 1,650 96 420 0.89 250 190 130
108 1,410 3,020 2,380 1,800 ** 108 380 1.13 200 150 100
120 1,270 2,680 2,090 o o 120 340 1.40 160 120 80
144 280 2.01 110 80 60
168 240 2.74 80 60 40
MATERIAL 192 210 3.57 60 50 NR
) ) 216 190 4.52 50 40 NR
Unistrut channels are accurately and carefully colq fqrmed to size 240 170 558 40 NR NR
from low-carbon strip steel. All spot-welded combination members, ’
except P1001T, are welded 3" (76 mm) maximum on center.
STEEL: PLAIN
12 Ga. (2.7 mm), 14 Ga.(1.9 mm) and 16 Ga. (1.5 mm) FINISHES

ASTM A1011 GR33

STEEL: PRE-GALVANIZED

12 Ga. (2.7 mm), 14 Ga. (1.9 mm) and 16 Ga. (1.5mm)
ASTM A653 GR 33

For other materials, see Special Metals or Fiberglass sections.

All channels are available in:
* Perma Green Il (GR)
* Pre-galvanized (PG), conforming to ASTM A653 G90
« Hot-dipped galvanized (HG), conforming to ASTM A123
¢ Plain (PL)

Approval Stamp:

Project:
Architect / Engineer:
Date: Phone:
SCAontastay: Decathlon
Address: __, e
AYUSUTT FUITS
713{1/Qbtes 1: 6504524485
SCuU
S%tﬁlz(.?amino Reat
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“UertAtoocl-. WALL MOUNT RANGE HOOD SPECIFICATIONS

| XLH12 Equipped with halogen lighting. This model not available with heat lamps. Only available in
stainless steel. Optional duct covers/finished duct available in standard and custom sizes (sold separately).

HOOD WITH

OPTIONAL
107 X 10"

DUCT COVER

600 CFM

" Wall_Side H«——»—l—s& I"Q%"

2” LIP MAY BE BRASS, COPPER,
STAINLESS STEEL, OR MIRROR
STAINLESS STEEL

XLH12
Connection Diagram (307, 36” Width)

DUCT COVERS/FINISHED ROUND

DUCT AND DUCT COLLARS
PRIGED SEPARATELY

] o
13"
Electrical

Centerline

|~ Of Hood

Vent
Holes

"

Qutlet

(Top View)

FINISHED ROUND
DUCT (REQUIRES
TWO DUCT COLLARS)

CRIMPED
GALVANIZED
CONNECTOR I(

e |
Al

1" INTO CERLING

OVERALL HEIGHT T
OF FINISHED § 12 ' 24 ’ 36

ROUND DUCT {
3" INTO HOOD

! EE

8’"ROUND

NOTE: TOP END OF FINISHED ROUND
DUCT IS CRIMPED TO ALLOWFOR
DUCT CONNECTION IN THE CEILING
(CRIMP IS NOT INCLUDED IN THE

NOTE: OVERALL PHYSICAL HEIGHT OF

p

Blower
Exhaust

Outlet

[~ 8"Rnd»{

L“\

v

.

g
/

.

N

(Front View)

FINISHED ROUND DUCT IS 4" MORE
THAN MODEL NUMBER DESIGNATION
(FINISHED ROUND DUCT EXTENDS 3”
INTO TOP OF HOOD AND 1 “INTO
CEILING)

ROUND DUCT COLLAR

70,,‘\/

8

NOTE: WHEN PRICING CUSTOM
FINISHED ROUND DUCT, INCLUDE THE
3” THAT EXTENDS INTO TOP OF HOOD
AND 17 THAT EXTENDS INTO CEILING
(4" TOTAL.) TOTAL OVERALL HEIGHT
CANNOT EXCEED 48" (9’ 8” CEILING)

SQUARE DUCT COLLAR

3

SQUARE DUCT COVER

-

HOOD WITH
OPTIONAL
ROUND DUCT
COLLARS
AND FINISHED
ROUND DUCT

HOOD WITH
OPTIONAL
SQUARE DUCT

COLLARS '
AND FINISHED
ROUND DUCT

Recommended
Mounting Height*

NOTE: ACTUAL PHYSICAL
HEIGHT OF DUCT COVER
IS 4” MORE THAN MODEL
NUMBER DESIGNATION

(DUCT COVER EXTENDS

3" INTO TOP OF HOOD
AND 1" INTO CEILING)

A

—y

o
£
o 24"
O
L)
|
3611

!

*Exceeding recommended
mounting height may
compromise performance.

» » » Cl 'OM SIZES
ggsml.l;.ulgl)cwr OF THE FINISHED —[12 , 24", 36 AL;’:""\ AL ABLE
<3 >
T [1
Electrical/Mechanical Specifications For Blower Unit
(M | CEquivalent| CFM (FM (FM | Minimum Round | Square
Hode Tpe | Valis | Amps | HZ) RPM) ool e | sp@01”|sP@02|sP@03’|  DuctSize | ches
200 Dual | (2) Shoded Pole] 115 | 3.4¢ { 40} 1550 600 900 572 540 480 | 8" (or equivalent) 50

®Note: Add .5 amp for each halogen bulb. Equivalent CFM refers to the fact that the Magic Lung blower uses centrifugal filtration units, whereas others use
conventional filters. Apply this guideline when comparing blower units made by other manufacturers. Hood is only available with 2 halogen lights.
SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE Rev. 05/07
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Thermador - CM301BS Specifications Page 1 of 1

SPECS / DIMENSIONS

CM301BS
- 30" CM STAINLESS STEEL SINGLE CONVECTION MICROWAVE SPEEDCOOKING
OVEN WITH ROBUST HANDLE

GENERAL INFORMATION

Approximate Shipping Weight (LBS.) 240
Approvals us

TECHNICAL INFORMATION

Microwave Wattage 650
Broil/Bake Wattage 3,600 / 2,300
Third Element Wattage 2750

AMPS 40
Dual-Rated 120/208-240 Volts, 4-Wire, 60HZ -

DIMENSIONS (INCHES)

Microwave Dimensions - A 28 5/8
Microwave Dimensions - B 29 3/4
Microwave Dimensions - C 237/8
Trim Kit Dimensions - D** 22
Cutout Dimensions* E 28-1/4"
Cutout Dimensions* F 28-1/2"
Cutout Dimensions* G 24
Cutout Dimensions* H 4-3/4" to 31-3/8"
Door Handle Projection **** 3-3/4"
Upper / Single Oven Interior Dimensions - Height 16 1/4
Upper / Single Oven Interior Dimensions - Width 25
Upper / Single Oven Interior Dimensions - Depth 17 1/2
Diagrams
Double and Single Oven Single Oven
Cutout Under-the-Counter Cutout
7
5 G 21/8" for SEC301, €301,
Y and CM301

E
1
5 = H
. - -
Floorline | — - 3/a" Lower D\
H - Face Frame

Click Here to View Features

http://www.thermador.com/products/specs_dimensions_popup.cfm?product_id=218 7/31/2007
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DDP 02/06

Approved by:

LBTED

Diva de Provence
885 Don Mills Road, Suite 207
: Toronto,Ontario
M3C 1V9
Al Canada
V) U g Tel: (416) 256-2646
il ol Fax: (416) 256-7121

Quick Installation Guide - DDP-4

To install the unit, create a cut-out in your countertop following the dimensions
given on the drawing and the table below.

This cooktop must be installed in
accordance with pertaining local
building, trade, fire protection and
electrical codes. If local codes do
not exist, then installation must
be done in accordance with
federal codes.

The cooktop is to be connected -
hard-wired - to the electrical power
supply inside a client-supplied
junction box which should be

installed inside the cabinet below the -

unit.
The unit
grounded.

must be properly

This cooktop is to be installed under
a ventilation hood or a downdraft
ventilation system.

DDP-4 electrical characteristics are:
240 V~ 60 Hz

Operating voltage ...
Total power ... 7200 W
Connect to
40 A supply
(3 wire #8 AWG)

. 240V, 60 Hz, 2 Pole+G,

Clearance

COOktOp a.nd Width Depth Thickness

Cut-out Sizes

Cut-out Size 750 mm 496 mm 142 mm*
[29 1/2"] [19 1/2"] [55/8"*

Cooktop Box Size 743 mm 488 mm 92 mm
[29 1/4"] [19 7/32"] [35/8"]

Cooktop Rim Size 790 mm 518 mm 10 mm
[311/8"] [20 3/8"] [25/64"]

*This dimension includes clearance underneath the unit of 50 mm [2"]

You should keep:

- In the back of your unit - between the unit and any
vertical surface:

minimum clearance of 10 mm (3/8”);

Cabinet Above
Cross
Section
o)
s}
o
n
D~
Minimum
10[3/8" Clearance
-
Requirements
Exhaust
DDP-4 T ¢ —
al
_) (=}
e Tm
Intake) Cabinet Below

- If a downdraft ventilation system is used - between the
unit and the downdraft snorkel: minimum clearance of
6 mm (1/47);

- Above the unit to any combustible surface - e.g. cabinet
above the unit: minimum clearance of 750 mm (307”);

- Below the unit - between the bottom of the unit and any
horizontal partition inside your cabinet: minimum clearance
of 50 mm (2”).
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Bosch - Specs/Dimensions Page 1 of 2

Close
Specs/Dimensions ) BOSCH
Product Information
Product Category Axxis®
Product Series Axxis Vented Dryers
Product Name Axxis Vented Dryer
Model Number WTA4410US
Color White
Also available in -
Silence Rating
dB 67
Technical Data
Supply Voltage 208/240V
Frequency 60Hz
Amperage 15A
UL UL Listed
CFM 96
Dimensions
d
17 58"
VN
? !f: ’ ) \‘\\::\‘:\\\\
i
|
Click Image for Full Size
le— 40 15/16" — 5
‘ - 24 5/8" —»
[ \
4 4 3/16™
1 3/16" Temomnall
33 316" | i
5;3‘1 U J U
Click Image for Full Size
/5
ﬁ =] Right
Side
33 2"min. _—1 Hinge
adjusts to
34 12"
/ 4 172"
\ H 3 1/4"
T 43 |V "
3 " — ‘h\ " \(22 e
e i~ 4 3/4
23 s/" ‘_l
Click Image for Full Size
Special Notes
http://www.boschappliances.com/products/specs_dimensions_popup.cfm?product_id=535 7/31/2007
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Bosch - Specs/Dimensions Page 2 of 2

Stacked installation height: 67”. Height with optional Stacking Kit accessory WTZ1180UC: 68-9/16"
Dimensions are for planning only. For details, see installation manual. Specifications subject to change without notice.

UL and CUL listed.

Click Here to View Features

E-mail Print Close

http://www.boschappliances.com/products/specs_dimensions_popup.cfm?product_id=535 7/31/2007
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Bosch - Specs/Dimensions

Specs/Dimensions

Page 1 of 2

Close

@ BOSCH

Product Information

Product Category

Axxis Washers

Product Series Axxis

Product Name Axxis Washer

Model Number WFL2090UC

Color White

Also available in -
Core Features

Drum Capacity (IEC) 2.1

Spin Speed Up to 1000
Silence Rating

dB 56dB
Water & Energy Efficiency

Energy Usage 121 kWH

Annual Water Usage (Gallons) 4,755

ENERGY STAR® Qualified [
Technical Data

Supply Voltage 120V

Frequency 60Hz

Amperage 15A

Heating 1800W

UL UL Listed
Dimensions

3312"min.
adjusts to
34 ”2“

Left
Side
Hinge

Click Image for Full Size

fl hull

P

Special Notes

All models are 100% quality tested.

Stacked installation height: 67”. Height with optional Stacking Kit accessory WTZ1180: 68-9/16”

If installed with a Bosch dryer, refer to dryer electrical requirements.

Dimensions are for planning only. For details, see installation manual. Specifications subject to change without notice.

UL and CUL listed.

Click Here to View Features

E-mail

http://www.boschappliances.com/products/specs_dimensions_popup.cfm?product_id=534

Print

Close

7/31/2007
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SPECIFICATIONS

Lighting Specifications
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SERIES

CLASSIC VINYL
= FULL AWNING
- Min 1°1° Max 4¢3°
Full awning Double awning = DOUBLE AWNING
- Min 3°1° Max 9°3°

No egress for awning.

NN

ZaNZaN

Double-top awning Double-bottom awning

N

N

Bottom Top
Triple awning awning awning

5421-1

JANUARY 2005

2Iobi468



The 5421 series vinyl (PVC) Awning Windows
offer the outstanding insulating properties,
low maintenance, and contemporary aesthetic
appeal only vinyl can provide. Available in
White and Tan homogenous window frames,
the 5421's durable vinyl exterior will never
need painting. The windows will maintain
their color and shape and can be constructed
to your exact size specifications, subject

to review.

Like all Milgard windows, doors and skylights,
the 5421 carries a Lifetime Guarantee to the
original single family homeowner covering
both materials and labor.

Commercial and apartment projects are
covered by a 10-year warranty from date of
manufacture, covering all materials and labor,
including the glazing unit.

SERIES
CLASSIC VINYL

CONFIGURATIONS

The 5421 series is designed as an awning window
(the vent is hinged at the top and swings outward
from the bottom). Awning windows can be used
alone or in tandem with other Milgard vinyl win-
dows for virtually any design.

COMPONENTS
FRAME

Frame components are made from high perform-
ance polyvinyl chloride, available in White and
Tan window frames. The 5421 series are designed
to offer outstanding visual appeal and low mainten-
ance, mitered corners are precision welded result-
ing in an air and water tight seal. Standard frame
depth is 3-3/8", ideal for both new construction
and for use as a replacement window.

421-2
JANUARY 2005

I
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NAIL-ON FIN

A 1-1/16" pre-punched nail flange extends around
the perimeter frame, securing the window in
rough openings and acting as a part of the flash-
ing system. The nailing fin may be removed as need-
ed for particular replacement window block frame
applications. Fin setbacks are available in 1-3/8" from
outside of frame; also in 1" (5431 series) for our SW
locations using 3 coat stucco applications (not available
at all locations).

WEEP SYSTEM
Hollow sill construction and offset weep baffles
release any accumulated moisture.

GLAZING MATERIAL

AAMA approved glazing tape adheres glass to the
fixed panel and vent frame and seals and cush-
ions the glass. Rigid vinyl setting blocks are used
to support the unit above the sill, preventing glass
slippage. Extruded vinyl glazing (snap-in) bead is
applied around the interior edge. "Interior glazing"
makes replacement of glazing unit convenient,
and provides equal exterior sight lines.

GLASS

Insulating dual glazed panes, 1" in overall thick-
ness, are butyl sealed for energy efficiency.
Specialty glass options are available upon request.

STAIRSTEP WEATHERSTRIPPING
Two flexible PVC leaf seal on the vent panel pro-
viding a weather-tight seal.

OPERATING HARDWARE

Operator arms are plated with e-guard for long
life and durability. Stainless steel option available.

LOCKING ASSEMBLY
A multi-point locking mechanism provides added
security and a tight seal.

5421-3
JANUARY 2005

SERIES
CLASSIC VINYL

SCREEN

Screen frames are cambered aluminum, reinforced
with rigid plastic corner clips. Screens come
standard with matching frame color. The fiber-
glass charcoal screen mesh is strong, durable and
easy to replace. Four concealed screen clips mount
screen flush with perimeter frame.

OPTIONS
GRIDS

Available in 5/8" flat or 1-1/16" sculptured aluminum
profiles sealed between panes. Color-matched to frame.

DRAPERY OPERATOR HANDLE
A low profile operator is available for applications
involving interior shutters, mini blinds or similar
treatments. Folding handle option is available.

GLASS

Refer to glass section.

Many more options are available. Please check with
your Milgard Representative.

TEST STANDARDS
See Test Reports/Energy Ratings section.

Caution:

The use of petroleum based fuels or solvents as release agents in
stucco wall installations or glass cleaning will chemically attack
materials used in seals and other components, and voids the
Milgard Guarantee. The use of wax based release agents is recom-
mended.

Expanding foam for insulation purposes should not be used.
Loose packed batt insulation is recommended.

29pb1448



5421 Assembly Drawing

Vertical View

Exterior

31/4”
(83mm)

2"

(51mm)

| 138
(35mm)

Horizontal View

o
(51mm)
4‘—L —
13/8”
(35mm)
' .
Exterior
Scale: 6" = 1 (1/2 scale) 5421-4
Due to continual proaduct research and develgpment. details may be changed at any time. ©2004 JANUARY 2005
Proalucts shown are not avaiable at all locations — confinm avaiability with your local Milgard representative.
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WAIWA
31/4”
(83mm)
Exterior -
Sl g
31/4”
(83mm)
‘ 23/8”
‘ (60mm)
17 -
(25mm)

23/8”

Note;

Vertical View

77 Nail fin setback avaiable
only in southwest locations.

Confirm availability with your
Mijgard representative.

Horizontal View

(60mm)

1"
(25mm)

Scale: 6" =1’ (1/2 scale)

5421-5
- Due to continual proaluct research and aevelgoment, aetails may be changed at any time. @2004

JANUARY 2005
Products shown are ot available at all locations — confirm avajiability with your local Milgard representative.
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5521 Casement Windows

== FULL CASEMENT
|:| - Min 1°1° Max 3°5° or 206°

= DOUBLE CASEMENT

- Min 3°1° Max 6°5°0or 5°%°
== DOUBLE CASEMENT W/ PICTURE
Full casement Double-bottom - Min 4°1° Max 12°6° with 30" vent set
casement

- Maximum vent size is 15 square feet
- Minimum egress for casement is 2'3° or 24°
- 18" height and width required for rotary hardware

NOTE: For engineering aooroval contact your Milgara répresentative for any
configuration over 40 square feet. Fach Milgard Manuiacturing plant reserves
the right to alfer or change sizes ana configurations accoraing to location
Single casement Double casement capabiliies. Ask your Migard rep about specially aoplications,

Winaows over 40 square et shipped quen for field glazing.
Varies by location.

Double casement/picture

5521-1
JANUARY 2005

320b14838



SERIES
CLASSIC VINYL

The 5521 series vinyl (PVC) Casement
Windows offer the outstanding insulating
properties, low maintenance, and contempo-
rary aesthetic appeal only vinyl can provide.
Available in White and Tan homogenous
window frames, the 5521's durable vinyl
exterior will never need painting. The win-
dows will maintain their color and shape and
can be constructed to your exact size specifica-
tions, subject to review.

Like all Milgard windows, doors and skylights,
the 5521 Series carries a Lifetime Guarantee to
the original single family homeowner covering
both materials and labor.

Commercial and apartment projects are
covered by a 10-year warranty from date of
manufacture, covering all materials and labor,
including the glazing unit.

CONFIGURATIONS

The 5521 series is designed as a casement win-
dow (swinging outward like a door frame hinge
on right or left side). Casement windows can be
used alone or in tandem with other Milgard vinyl
windows for virtually any design specification.

COMPONENTS
FRAME

Frame components are made from high perform-
ance polyvinyl chloride, available in White and
Tan window frames. The 5521 series are
designed to offer outstanding visual appeal and
low maintenance, mitered corners are precision
welded resulting in an air and water tight seal.
Standard frame depth is 3-3/8", ideal for both new
construction and for use as a replacement window.

5521-2
JANUARY 2005
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5521 Casement Windows

NAIL-ON FIN

A 1-1/16" pre-punched nail flange extends around
the perimeter frame, securing the window in
rough openings and acting as a part of the flashing
system. The nailing fin may be removed as needed
for particularreplacement window block frame
applications. Fin setbacks are available in 1-3/8" from
outside of frame; also in 1" (5531 series) for our SW
locations using 3 coat stucco applications (not available
at all locations).

WEEP SYSTEM
Hollow sill construction and offset weep baffles
release any accumulated moisture.

GLAZING MATERIAL

AAMA approved glazing tape adheres glass to

the fixed panel and vent frame and seals and
cushions the glass. Rigid vinyl setting blocks are
used to support the unit above the sill, preventing
glass slippage. Extruded vinyl glazing (snap-in)
bead is applied around the interior edge. "Interior
glazing" makes replacement of glazing unit con-
venient, and provides equal exterior sight lines.

GLASS

Insulating dual glazed panes, 1" in overall thick-
ness, are butyl sealed for energy efficiency.
Specialty glass options are available upon request

STAIRSTEP WEATHERSTRIPPING
Two flexible PVC leaf seal on the vent panel
providing a weather-tight seal.

OPERATING HARDWARE

Operator arms are plated with e-guard for long life
and durability. Stainless steel hardware option

is available.

LOCKING ASSEMBLY

A multi-point locking mechanism provides added
security and a tighter seal along the entire vertical
leading sash edge.

5521-3
JANUARY 2005

SCREEN

Screen frames are cambered aluminum, reinforced
with rigid plastic corner clips. Screens come
standard with matching frame color. The
fiberglass screen mesh is strong, durable and

easy to replace. Four concealed screen clips mount
screen flush with perimeter frame.

OPTIONS

GRIDS

Available in 5/8” flat or 1-1/16" sculptured
aluminum profiles sealed between panes.
Color-matched to frame.

DRAPERY OPERATOR HANDLE

A low profile operator is available for applications
involving interior shutters, mini blinds or similar
treatments. Folding handle option is available.

GLASS

Refer to glass section.

Many more options are available. Please check with
your Milgard Representative.

TEST STANDARDS

See Test Reports/Energy Ratings section.

Caution:

The use of petroleum based fuels or solvents as release agents in
stucco wall installations or glass cleaning will chemically attack
materials used in seals and other components, and voids the
Milgard Guarantee. The use of wax based release agents is recom-
mended.

Expanding foam for insulation purposes should not be used.
Foam or loose packed batt insulation is recommended.

Jaobi4as8



5521 Assembly Drawing

Vertical View

Exterior
o
BEREY) (51mm)
(35mm)
Horizontal View
o
(51mm)
13/8”
(35mm)
!
Exterior

Scale: 6” =1’ (1/2 scalg) 5521-4
Due to continual prodlict research and development, details may be changed at any time. ©2004 JANUARY 2005
Products shown are ot available at all locations — contirm avaiabiity with your local Migard representative.
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5531 Assembly Drawing (SW)

Vertical View

31/4”
(83mm)

Exterior

Note: 77 Nall fin setback avaiable
only in Southwest locations.

(503[{]%) confirm availability with your
Milgard representative.

1?

(25mm)

Horizontal View

23/8”
(60mm)

1"
(25mm)

}
Exterior
Scale: 6" = 1" (1/2 scale)

5521-5
JANUARY 2005 Due to continual proaluct research and development, aelails may be changed at any time. @2004
Products shown are not available at all locations — confinm avaiabiity with your local Mijgara representative.
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IS 5320 Picture/5720 Radius Windows

= PICTURE WINDOW
- Min 1°1¢ Max 8°%6°
= OCTAGON
- Min 262° Max 6°6°
- HALF ROUNDS
) . . ) ] - Min 2° Max 8%4°
Picture Picture window Picture window
window gable octagon — QUARTER ROUNDS
- Min 1°1¢ Max 6°6°
= FULL ROUND
- Min 262° Max 6°6°
= ARCH TOPS
Half-round Quarter - 48 square feet maximum
- Min 292¢ Max 8%6°

- must specify leg height and center height
(minimum 6" leg height)

D

NOTE: For engineering agproval coniact your Migara representative for any
configuration over 40 square feet. Fach Milgard Manuiacturing plant reserves
the right to alter or change sizes ana configurations accoraling to location
capabilities. Ask your Migard rep about specially applications.

Windows over 40 square reet shipped qoen for field glazing.
Varies by location.

Round top/picture Round top

)
)

Arch top

Arch top/picture

Full round

5320/5720-1
JANUARY 2005

\
|
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SERIES
CLASSIC VINYL

The 5320 series vinyl (PVC) Picture window
and 5720 series vinyl (PVC) Radius window
offers the outstanding insulating properties,
low maintenance, and contemporary aesthetic
appeal only vinyl can provide. Available in
White and Tan homogenous window frames,
the 5320's durable vinyl exterior will never
need painting. The windows will maintain
their color and shape and can be constructed
to your exact size specifications, subject

to review.

Like all Milgard windows, doors and skylights,
the 5320 and 5720 Series carries a Lifetime
Guarantee to the original owner covering both
materials and labor.

Commercial and apartment projects are
covered by a 10-year warranty from date of
manufacture, covering all materials and labor,
including the glazing unit.

CONFIGURATIONS

Milgard's 5320 Series Picture Windows can be
combined with each other or other Milgard vinyl
windows to create almost any configuration you can
envision. Milgard Picture Windows are available in
custom sizes to match almost any design, either new
or retrofit.
o All windows over 40 square feet (location specific)
are shipped open (may require multi-lite)
and will require field glazing.

Milgard's 5720 Series Radius Windows can be combined
with each other or other Milgard vinyl windows to
create almost any configuration you can envision.
Milgard Picture Windows are available in round tops,
half rounds, quarter rounds and full rounds in custom

sizes to match any design.
5320/5720-2
JANUARY 2005
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COMPONENTS
FRAME

Frame components are made from high performance
polyvinyl chloride, available in White and Tan window
frames. The 5320/5720 series is designed to offer out-
standing visual appeal and low maintenance. Mitered
corners are precision welded resulting in an air and
water tight seal. Standard frame depth is 3-3/8",

ideal for both new construction and for use as

a replacement window.

NAIL-ON FIN

A 1-1/16" pre-punched nail flange extends around the
perimeter frame, securing the window in rough
openings and acting as a part of the flashing system.
The nailing fin may be removed as needed for particular
replacement window block frame applications. Fin set-
backs are available in 1-3/8" from outside of frame; also
in 1" (5331/5731 series) for our SW locations using 3
coat stucco applications (not available at all locations).

WEEP SYSTEM
Hollow sill construction and offset weep gates
release any accumulated moisture.

GLAZING MATERIAL

AAMA approved glazing tape adheres glass to the
fixed panel and vent frame and seals and cush-
ions the glass. Rigid vinyl setting blocks are used
to support the unit above the sill, preventing glass
slippage. Extruded vinyl glazing (snap-in) bead is
applied around the interior edge. "Interior glazing*
makes replacement of glazing unit convenient,
and provides equal exterior sight lines.

GLASS

Insulating dual glazed panes, 1* in overall
thickness, are butyl sealed for energy efficiency.
Specialty glass options are available upon request.

5320/5720-3
JANUARY 2005

SERIES
CLASSIC VINYL

OPTIONS

GRIDS
Available in 5/8" flat or 1-1/16" sculptured aluminum

profiles sealed between panes. Color-matched to frame.

GLASS

Refer to glass section.

Many more options are available. Please check with
your Milgard Representative.

TEST STANDARDS

See Test Reports/Energy Ratings section.

Caution:

The use of petroleum based fuels or solvents as release agents in
stucco wall installations or glass cleaning will chemically attack
materials used in seals and other components, and voids the
Milgard Guarantee. The use of wax based release agents is recom-
mended.

Expanding foam for insulation purposes should not be used.
Loose packed batt insulation is recommended.
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5320/5720 Assembly Drawing

Vertical View
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Due to continual proauct research and development, aelails may be changed at any time. ©2004 JANUARY 2005
Proaucts shown are not available at all locations — confirm avaiabiity with your local Milgard represeniative.
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5331/5731 Assembly Drawing (SW)

Vertical View

212"

Exterior
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Note: 77 Nail fin setback available
only in southwest locations.

Confirm availabifity with your 23/8"
Migard representative. i (60mm)
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5320/5720-5 Scale: 6" = 1" (1/2 scale)
JANUARY 2005 Due to continual proauct research and development, aelails may be changed at any time. @2004
Products shown are not available at all locations — confirm avaiability with your local Milgard representaiive,
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NanaWall

707 Redwood Hwy.
Mill Valley, CA. 94941

Suggested R.O. Width = 8'-0 3/4" [2457]
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INT.

INT.

1800—873—-5673 or 415-383—-3148
FAX: 415-383—-0312
www.nanawall.com

N.T.S.

Right Side Jamb

N.T.S.

Left Side Jamb

5/9/2007

Order No. 1
Position 1
Unit No. 1

0945 (# 7043¢

Page 1.3
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FAX: 415-383-0312
www.nanawall.com

1800-873—-5673 or 415-383-3148

NanaWall

707 Redwood Hwy.
Mill Valley, CA. 94941
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1800—873—5673 or 415-383—3148
NanaWall FAX: 415-383-0312
707 Redwood Hwy.

Mill Valley, CA. 94941 www.nanawall.com

Quote / Order Details

Nana Wall Systems Unit Type : WDG66 ‘

Quote / Order No.: 10945 (# 70435) )
Unit Configuration:  o3R

Position : 1
Outside Unit Width ;  8'-0" [2438]
Number of Units : 1
Outside Unit Height : 6'-8" [2032] 1
Date : 5/9/2007
Glazing Type: Other
Project : Santa Clara Uni ity - Sol thi
rojec anta Clara Unbersity - Spiar cefjeginion Low Profile Saddle Sill

Santa Clara University
HM88 WITH KRYPTON FILLEbsdtaiehiale Heignay resgliigepngsppnel height «

Panel Options : Standard Lites.

(Panel Options not shown on drawings)

NOTES:

As regulations governing the use of glazed windows, doors, storefronts and/or partitions
vary widely, it is the sole responsibility of the architect, building owner, contractor and/or
consumer (hereinafter referred to as "customer”) to insure that the products and options
selected conform to all applicable codes and regulations, including federal, state, and
local.

Proper installation, operation and maintenance of the products are essential for proper
performance. Detailed written installation, operation and maintenance instructions are
available and provided to all customers. It is essential that these instructions be read and
followed. It is highly recommended that an experienced installer of Nana's products be
used. Installation, including but not limited to method of attachment, fastener selection
and completion of appropriate waterproofing and flashing around the perimeter of the
opening, is the sole responsibility of the customer.

The structural integrity of the Header and/or overhead support is critical for proper
operation. Among other factors, the deflection under full live and dead loads should be

the lesser of L/720 of the span and 1/4".

Water tightness is relative. Many of Nana’s systems with certain configurations have

been tested with varying degrees of performance results. See information available in
Nana's literature and website. It is the sole responsibility of the customer to determine the
level of performance needed for his specific location and site conditions.

Details are subject to change without notice.

5/9/2007
- Initial and date all pages, then please fax back at (415) 383-0312.
- Numbers shown in brackets, "[ xxxx]", represent corresponding metric equivalent dimensions g;iﬁ;_oﬁo- 10945 (# 7043¢
UnitNo. 1
Page 1.1
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NanaWall

707 Redwood Hwy.
Mill Valley, CA. 94941

1800—-873—-5673 or 415-383-3148
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INNOVATIVE

GLASS

E GLASS Specifications

[ spD1 | spD2 | spD3 [ sPD4 | | LC
Color ¢ ¢ ¢ ¢ ¢
ON Lt Blue Tint Clear
OFF Darker Blue Tint Frosted White
Visible Light Transmittance (%
ON 55 45 40 35 77
OFF 10 5 2 0.5 58
Specular Light Transmitted (%
ON n/a n/a n/a n/a 75
OFF n/a n/a n/a n/a 0.01
Diffused Light Transmitted (%)
ON n/a n/a n/a n/a 63
OFF n/a n/a n/a n/a 4
Shading Coefficient
ON 0.8 0.75 0.71 0.64 0.8
OFF 0.57 0.51 0.49 0.47 0.65
Relative Heat Gain (btu / Sq Ft / Hr)
ON (Film Only) 473 450 425 417 -
OFF (Film Only) 380 321 307 295 -
5/8" Insulated Clear Glass 191 -
5/8" Insulated Low E Glass 104 -
U Factor (btu / Hr / Deg (F)/Sq Ft
Laminated Only 5.3
5/8" Insulated Clear Glass 0.5
5/8" Insulated Low E Glass 0.28
Response Time (In seconds)
To switch ON 0.5 0.1
To switch Off 1 0.4

[Temperature Limits - 22 Deg F through 194 Deg F

-4thru 158 Deg F |

[Operating Voltage

120 VAC / 50 - 60Hz

Operating Current 1.5mA/ Sq. Ft.

(.015 A/ 10 Sq Ft.)

(0.12 A/ 10 Sq Ft)

12 mA/ Sq Ft

Power Consumption 0.18 Watts / Sq Ft

(1.8 Watts / 10 Sq Ft.)

(14.4 W /10 Sq Ft.)

1.44 W / Sq Ft

[UV Blocking 99%

[Min & Max Size (Film Only)

47" W x 98" L

38"Wx96"'L |

[Min & Max Size (Lami Glass) | |

8 1/2 Ft Wide x 16 Ft Long

1/8 " on all edges; Minimum Framing Bite: 1/2" on busbar edge

Decoration Options: Sandblast, Laser etch, Stained Glass Overlays, Patterns

Lamination and Construction Options: Laminated with Annealed or Tempered Glass or Polycarbonate;
Tinted Glass and Reflective Glass; 5/8" - 1 1/2" Thick Insulated Glass, Low E Glass, Argon Filled. Film Setback:

Innovative Glass Corp - 25 Madison Ave - Jericho, NY 11753 - Ph: (516) 681-9300

Effective 12/10/03 - Rev 2B
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R Values for the House

1) Walls Materials Dimension _|R/inch R (fT2°F.h/BTU) Notes
Insilde Air Film 0.68
Gypsum Board 1/2" 0.9 0.45
Wood Stud 26" 0.91 5.46
Wet Blown Cellulose Insulation 4" 3.7 14.8|Blown Cellulose Insulation between Wood Studs
Rigid Celotex Insulation 2" 6.3 12.6|Rigid Celotex between Wood Studs
Tyvek Vapor Barrier
Out-side Air Film 0.17
Series Heat paths 27.4|(Cellulose+Celotex )/Insulation
Parallel Heat paths Insulation & Wood Stud/corresponding area coverage
Area Covered by wood stud in % 8.33
Area Coverd by Insulation in % 91.67
R - Heat paths 20.53
Total R Walls 21.83
2) Roof Inside Air Film 0.68
Bamboo Joists
CDX Plywood 15/32" 1.25 0.59
Rigid Celotex Insulation 6" 6.3 37.8
Acrlic Coating
Outside Air Film 0.17
Total R Roof 39.24
3) Floor Inside Air Film 0.68
Bamboo Flooring 5/4" 0.96 1.2
CDX Plywood Sheathing 15/32" 1.25 0.59
Bamboo Joists 2-1/2"+9-1/2" 0.96 9.12|Bamboo Joists at 16" centers
Wet Blown Cellulose Insulation 9-1/2" 3.7 35.15|Blown Cellulose insulation between joists
ACX Plywood 1/2" 1.25 0.625
Outside Air Film 0.17
Parallel Heat Path
Area coverd by Bamboo Joists in % 15.63
Area coverd by Blown Cellulose in % 84.38
R-Heat Path 24.32
Total R Floor 27.59
14) |Windows |Vinyl Casement | | 2.7| |
| [ |Vinyl Awnings | [ 2.7] |
I5) |Doors |Solid Wood Swinging Door with glass opening| | 3.13| |
I6) Doors Nana Wall (D2) 4.35 |
Area Covered by Doors & Windows
1) East Wall Mech Room
Area Coverd by 2 Doors 42% 3.13
Area Coverd by Wall 58%
2) East Wall Bed Room
Area covered by a window 3.46% 2.7
Area covered by a Door 19.65% 3.13
Area covered by the wall 76.89%
3) South Wall _ [Bed Room & Bath Room
Area coverd by 6 windows 19%
Area covered by wall 81%
4) South Wall _[Living Room
Area Covered by Door 1 18.10% 3.13
Area covered by Door 2 (D2) 54.27% 4.35
Area covered by wall 45.73
5) West Wall Bath Room
Area covered by a window 3.85% 2.7
Area covered by the wall 96.15%
6) West Wall Living Room
Area covered by wall 100%
7) North Wall Living Room /Kitchen /Mech Room)
Area covered by a door 6.53% 3.13
Area cocered by a window 2.56% 2.7
Area covered by the wall 90.91%
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Copyright © MP Lighting All technical information in this document is subject to change.
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16 W 4TH AVE VANCOUVER BC V5Y 1G3 CANADA
T 604 708 1184 F 604 708 1185 MPLIGHTING.COM

1260E

Electronic Transformer

| 2.5/8

1-7/16

7/8
R
|

Primary Voltage: 120V
Secondary Voltage: 12V
Wattage: 60W MAX

100% Duty cycle. Hard wired remote transformer.
Dimmable with low voltage electronic dimmers
(i.e. Lutron Diva). Auto reset circuit protection.

Weight: 0.21b/ 0.08 kg

Rated: Dry Locations

us

Approved to UL standards by CSA/US

Ordering
type

[Project]

[Quantity]

[Note]

Version 10-2006
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DESCRIPTION

The H99ICT is a small aperture housing for accent and task lighting.
It is designed for use in insulated ceilings where it will be in direct
contact with insulation. It is an AIR-TITE housing designed to prevent
air flow between living spaces and unconditioned areas.

DESIGN FEATURES

HALO®

Catalog #

Type

Project

Comments

Date

Prepared by

A--- Outer Housing

Aluminum construction helps
dissipate heat.

B-- Inner Housing

Double wall aluminum
construction helps dissipate
heat. The inner housing can be
adjusted in the plaster frame to
compensate for different ceiling
materials.

C---Plaster Frame

Galvanized steel construction.
The housing can be removed
from plaster frame to provide
access to the junction box.
Plaster frame features include:
* Regressed locking screw for
securing hanger bars from
below the ceiling

Six cutouts for easily crimping
hanger bars in position

Halo name embossed on
plaster frame

C---Junction Box

e Listed for through branch
circuit wiring

Positioned to accommodate
straight conduit runs

Seven 1/2" trade size conduit
knockouts with true pry-out
slots

Slide-N-Side™ wire traps
allow non-metallic sheathed
cable to be installed without
tools and without removing
knockouts. Accepts a wider
range of non-metallic

sheathed cable - the standard

cable types used in lighting for

both U.S. and Canada.

- Allows wiring connections to
be made outside the
junction box

- Simply insert the cable
directly into the trap after
connections are made

- accommodates the following
standard non-metallic
sheathed cable types:

(US) #14/2, #14/3, #12/2, #12/3

(Canada) #14/2, #14/3, #12/2

E---"GOT NAIL! Pass-N-
Thru™ Bar Hangers
Bar Hanger Features
include:

¢ Pre-installed nail easily installs
in regular lumber, engineered
lumber and laminated beams

¢ Safety and guidance system
prevents snagging, ensures
smooth straight nail
penetration and allows bar
hangers to be easily removed
if necessary.

* Automatic levelling flange
aligns the housing and lets you
hold the housing in place with
one hand while driving nails

* Housing can be positioned at
any point within 24" joist span

® Score lines allow "tooless"
shortening for 12" joists

* Bar hangers may be
repositioned 90°

e Bar hangers do not need to be

removed from frame for
shortening
e Integral T-bar clips snaps onto
T-bars - no additional clips
required
F---Socket
Fixed position porcelain socket
with nickel plated brass screw
shell provides consistent lamp
positioning.
G:--Thermal Protector
Self resetting thermal protector
deactivates fixture if
overheating occurs due to
improper lamping.

Labels

e UL/cUL Listed for Damp

Location

e UL/cUL listed for Feed Through

e UL/cUL listed for Direct Contact
with Insulation and
combustible material

Meets following requirements:

e California Title 24 Low Efficacy
Luminaire IC and AT
requirement

 State of Washington Energy
Code

 International Energy
Conservation Code

e New York State Energy
Conservation Code (NY-ECCC)

e Certified under ASTM-E283 for
air-tight construction

|

[ 5 3/8" |
136mm
==
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COOPER LIGHTING

41/4"
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Top View
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81/2" J
[216mm]

HOOICT

4" Insulated Ceiling
AIR-TITE™ Recessed
Housing

—
4" TRIMS

FOR USE IN
INSULATED CEILINGS

FOR DIRECT CONTACT
WITH INSULATION

amrase

with all trims listed
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¢ i
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ADV071118
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TRIMS

H99ICT

ORDERING INFORMATION

SAMPLE NUMBER: H99ICT-999RG

Order housing, trim and accessories separately.

Housing

Trims

Accessories

H99ICT=4" AIR-TITE™ Insulated

Ceiling Small Aperture
Housing

o
COOPER Lighting

REFLECTORS

=

999

BAFFLES

993

953

ADJUSTABLES

E—

996

&

998

OPEN

945
946

SHOWER LIGHT

951

Specular Reflector Cone

50W R20, 40W R16, 50W PAR20, 40W A19

999=Specular Clear, White Trim Ring

999AC=Antique Copper with Antique Copper Trim Ring

999RG=Residential Gold, white trim ring

999H=Haze Reflector, White Trim Ring

999MB=Specular Black Reflector, White Trim Ring

999SL=Specular Clear Reflector with Silver Trim Ring

999SN=Satin Nickel Reflector with Satin Nickel Trim Ring

999TBZ=Tuscan Bronze Reflector with Tuscan Bronze Trim
Ring

OD:  51/16" (129mm

Coilex Baffle with Die Cast Trim Ring

50W R20 or 50W PAR20 with H1999 Socket Extender
993P=Black Baffle with White Trim Ring
993AC=Black Baffle with Antique Copper Trim Ring
993PB=Black Baffle with Polished Brass Trim Ring
993W=White Baffle with White Trim Ring
993SL=Black Baffle with Silver Trim Ring
993SN=Black Baffle with Satin Nickel Trim Ring
993TBZ=Black Baffle with Tuscan Bronze Trim Ring
0oD: 51/16" (129mm)

Metal Baffle with Die Cast Trim Ring

30W R20, 35W PAR20, (50W PAR20 with H1999 Socket

Extender)

953AC=Antique Copper Baffle with Antique Copper Trim
Ring

953SN=Satin Nickel Baffle with Satin Nickel Trim Ring

953TBZ=Tuscan Bronze Baffle with Satin Tuscan Bronze

Trim Ring
OoD: 51/16" (129mm)

Eyeball - 15° Tilt

50W PAR20

996P=White Eyeball
996AC=Antique Copper Eyeball
996SL=Silver Eyeball
996SN=Satin Nickel Eyeball
996TBZ=Tuscan Bronze Eyeball
OoD: 51/16" (129mm)

Eyeball - 30° Tilt

40W R16

998P=White Eyeball
998AC=Antique Copper Eyeball
998PB=Polished Brass Eyeball
998SL=Silver Eyeball
998SN=Satin Nickel Eyeball
998TBZ=Tuscan Bronze Eyeball
OoD: 51/16" (129mm)

Metropolitan Ice Light
30W R20

945=Clear Frosted
945BLUE=Blue Frosted
OoD: 55/16" (135mm)

Metropolitan Deco

35W R20

946BC=Green Tint Rings with Black

Chrome Metal Body

946PB=Green Tint Rings with Polished Brass Metal Body
OoD: 55/8" (143mm)

Shower Light

50W PAR20 with H1999 Socket Extender

30W R20, 35W PAR20

951PS=Shower Light, White Trim Ring, Glass Lens
951ACS=Shower Light, Antique Copper Trim Ring,
Glass Lens

951SLS=Shower Light, Silver Trim Ring,

Glass Lens

951SNS=Shower Light, Satin Nickel Trim Ring, Glass Lens

951TBZS=Shower Light, Tuscan Bronze Trim Ring, Glass
Lens

OD:  51/16" (129mm)

I

Socket Extender
H1999=Socket extender for use

with PAR lamps with 993
Coilex Baffle Trim

Note: Specifications and Dimensions subject to change without notice.

Visit our web site at www.cooperlighting.com

Customer First Center 1121 Highway 74 South Peachtree City, GA 30269 770.486.4800 FAX 770 486.4801 ADV042472
Cooper Lighting 5925 McLaughlin Rd. Mississauga, Ontario, Canada L5R 1B8 905.507.4000 FAX 905.568.7049
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4" octagonal junction
box (supplied by others)

TOP VIEW
[— 400 —‘ —— 333" —

! x ! x

| | | |

L L

o 069 -

! Me !

L Lo 12.38"

| | | |

Ll
—
machined steel
/ housing
SIDE VIEW FRONT VIEW PEBBLE sconce
OXYGEN LIGHTING © oxygen 2-573-1xX
LAMPING DIFFUSERS METAL FINISHES DIMENSIONS INSTALLATION
0 1x60W T10 medium o 1-white opal glass 0 24 - satin nickel 03.33" (w) x 12.38" (h) 0 4" octagonal "J'- Box
base incandescent 0 30 - satin brass 4" ext. from wall 0 UL Damp Listed
0 14 - polished chrome o ADA
VOLTAGE 0 2 - polished brass
—_— o 95 - old world
o 120V
Sample Catalog Number
Series #  Diffuser Finish Options Catalog number
2-573 - 1 95 - = 2-573-195
PROJECT:

OXYGEN LIGHTING  SUITE 900
OXyg e n 580 BROADWAY, NEW YORK, NY 10012 DATE:

TEL. (877) 607-0202 FAX (877) 607-0203
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DESCRIPTION

260-A Luminous Cylinder features a direct downlight component.

SPECIFICATION FEATURES

Catalog #

Project

Comments

Prepared by

Type
Date

Material

Solid aluminum with a matte white
acrylic cylinder.

Finish

Standard: Natural Aluminum (NA)
[Sustainable Design].

Premium: Matte White (MW),
Lacquered Satin Aluminum (SAL),
Clear Anodized Aluminum (CAL) or
Custom Color (CC).

Optics
Refer to www.shaperlighting.com
for complete photometrics.

Ballast

Integral electronic HPF, multi-volt
120/277V (347V Canada), thermally
protected with end-of-life circuitry
to accommodate the specified
lamp wattage.

Lamp/Socket

One (1) 18W (GX249-2) or 26W
(GX24q-3) 4-pin triple CFL lamp or
75W A-19 lamp. CFL socket
injection molded plastic. INC
socket fired ceramic rated for
660W-250V. Lamps furnished by
others.

Installation

Supplied with a universal circular
strap for a standard 4" J-box or
plaster ring.

Options

Damp Location (DL): All Painted
Finishes only, Perforated Band
(PFB), Remote Emergency Ballast -
Supplied by others (REM), MRI
applications, (INC only) - Contact
factory. Energy Star Rating-
Consult Factory.

Labels

U.L. and C.U.L. approved for
indoor and damp location. See
options for damp location finishing
requirements.

Modifications

Shaper's skilled craftspeople with
their depth of experience offer the
designer the flexibility to modify
standard surface luminaires for
project specific solutions. Contact
the factory regarding scale options,
unique finishes, mounting,
additional materials/colors, or
decorative detailing.

LN

260-A SERIES

Surface Luminaire
Starter Collection Luminous
Cylinder

ORDERING INFORMATION

Sample Number: 260-A-CFL/1/18-277V-CAL

|2€UT£ Cymmaer surrace CFL 1718 TZO0V TStandard

CFL/1/26 277V NA: Natural Aluminum
INC/1/75 347V1

DL Damp cocauon
REM: Remote Emergency Battery2
PFB: Perforated Band

Premium

CAL: Clear Anodized Aluminum
CC: Custom Color

MW: Matte White

SAL: Lacquered Satin Aluminum

Notes: 1 Available with CFL only.
2 Supplied by others.

”
COOPER Lighting

www.cooperlighting.com

Specifications and Dimensions subject to change without notice.

Consult your representative for additional options and finishes.

ADS042711
10/10/2006 12:14:10 PM
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Dimensions 260-A SERIES SURFACE LUMINAIRE

5"o

10-1/2"
g
60
260 STANDARD
OPTION
PERF BAND (PFB)
COOPER Lighting Specifications and Dimensions subiect to change without notice. ADS042711

www.cooperlighting.com Shaper Lighting * 1141 Marina Way South « Richmond, CA 94804 « ph 510.234.2370 e fax 510.234.2371 10/10/2006 12:14:10 PM
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DESCRIPTION

461 Solid Aluminum or 461-A Luminous Cylinder Pendants.

SPECIFICATION FEATURES

Catalog #

Type

Project

Comments

Date

Prepared by

Material/Mounting
Base metal is solid aluminum.
Matte white acrylic cylinder.

SJ Cord White (Standard): 4 1/2" x
1/2" canopy for incandescent and
CFL. One 3 (INC) or 5 (CFL)
conductor clear SJ cord with a
standard overall hang height of
24" (OA), minimum 18" (OA) with
either a 4 1/2" x 1/2" canopy for
incandescent and CFL. Maximum
(OA) for CFL is 10'. Optional Clear
SJ cord (CSJ).

Finish

Standard: Natural Aluminum (NA)
[Sustainable Design]. Premium:
Matte White (MW), Lacquered
Satin Aluminum (SAL), or Custom
Color (CC).

Optics
Refer to www.shaperlighting.com
for complete photometrics.

Ballast

Integral electronic HPF, multi-volt
120/277V (347V Canada), thermally
protected with end-of-life circuitry
to accommodate the specified
lamp wattage.

Lamp/Socket

461: One (1) 18W (GX24q9-2) or
26W (GX24g-3) 4-pin triple CFL
lamp or one (1) 100W A-19 or
50PAR20H, 75PAR30H or
90PAR38H lamp 461-A: One (1)
18W (GX24g-2) or 26W (GX24q-3)
4-pin triple CFL lamp or one (1)
75W A-19 lamp. CFL socket
injection molded plastic. INC
socket fired ceramic rated for
660W-250V. Lamps furnished by
others.

Installation

Supplied with a bar strap that
mounts to a 4" J-box or plaster
ring. Integral safety cable provided
with stem option.

Options

Dimming Ballast - Contact factory
for ballast options (DM), Sloped
Ceiling Adaptor - Specify up to 45°
(SCA), Perf Band - 461-A only
(PFB), Two Trim Bars (2TB), Two
Trim Bands - Stem only (2BD),
Clear SJ Cord (CSJ), Remote
Emergency Battery - Supplied by
others (REM), Luminous Band
(LUB), MRI Applications (INC only)
- Contact the factory, Damp
Location (DL): All Painted Finishes
only. Energy Star Rating- Consult
Factory.

Labels

U.L. and C.U.L approved for indoor
and damp location. See options
for damp location finishing
requirements.

Modifications

Shaper's skilled craftspeople with
their depth of experience offer the
designer the flexibility to modify
standard pendant luminaires for
project specific solutions. Contact
the factory regarding scale options,
unique finishes, mounting,
additional materials/colors, or
decorative detailing.

461 SERIES &
461-A SERIES

Pendant Luminaire
Starter Collection
Solid Aluminium

or Luminous Cylinder

o

ORDERING INFORMATION

Sample Number: 461-CFL/1/18-277V-SAL-24

[

TOT oo TOTTITTU T o yTTToTeT T o T TS  omgn TeTTT
‘461_,_\: Luminous Cylinder CFL/1/26 ‘ 277V3 NA: Natural Aluminum 2CL: Double Cluster
INC/1/751 347vs Premium 3CL: Triple Cluster
INC/1/1002 ccC: Custom Color acL: Four Cluster
HAL/12 MW: Matte White CSJ: Clear SJ Cord
SAL: Lacquered Satin Aluminum 2BD: Two Trim Bands4

Notes: 1 Available with 461-A.
Available with 461.
Available with CFL only.

2TB: Two Trim Bars
DL: Damp Location

=

Or Specify

Stem only.

Consult the factory for available options.
Supplied by others.

Specify up to 45°.

No o s wN

”
COOPER Lighting

www.cooperlighting.com

Specifications and Dimensions subject to change without notice.

Consult your representative for additional options and finishes.

DM: CFL Dimming Ballasts

REM: Remote Emergency Battery®
SCA: Sloped Ceiling Adapter?
LUB: Luminous Band

PFB: Perforated Band?

ADS042738
07/10/2006 02:25:59
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461 & 461-A SERIES PENDANT LUMINAIRE

461 Standard

Single Stem (1S): 4 1/2" x 4 1/2" canopy for incandescent and CFL. One 1/2" stem with a
standard hang height of 24" (OA), minimum 18" (OA). Maximum overall hang height for one
piece stem assembly is 8' (OA). 9' to 30' (OA) stems are supplied in multiple sections. Supplied
with a self aligning swivel which will accommodate up to 15° (total) adjustment. Specify SCA for
sloped ceilings from 15° to 45°.

4-12" o 4-1/2" 0 4-112" @ 4-12" o

: 1/2" fiH:% 12" H b0 ¥ :% 12"

24" 24" 24 24
O T

10-1/2" 314" 10-172" 8-3/4" 10-1/2" 8.3/ 10-1/2"

461 eo| (@) 461-A oo (

SOLID ALUMINUM CYLINDER J LUMINOUS ACRYLIC CYLINDER
TRIM OPTIONS

46 461-A ONLY 461-A 461-A

LUMINOUS BAND (LUB) PERF BAND (PFB) TWO TRIM BANDS TWO TRIM BARS (2TB)
- STEM ONLY (2BD)

COMPANION PRODUCTS
=

460-A

I'II

422

COOPER Lighting Specifications and Dimensions subject to change without notice. ADS042738
www.cooperlighting.com Shaper Lighting * 1141 Marina Way South « Richmond, CA 94804 « ph 510.234.2370 * fax 510.234.2371 07/10/2006 02:25:59
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461 Suspension Options

Double Cluster (2CL): 5" canopy with a 1 1/2" swivel ball. One 5/8" stem with a standard hang 4o

height of 45" (OA), minimum. Maximum overall hang height for one piece stem assembly is 8'
(OA). 9' to 30' (OA) stems are supplied in multiple sections. Supplied with a self aligning swivel [ ]
which will accommodate up to 15° (total) adjustment. Specify SCA for sloped ceilings from 15°
to 45°.

T 2-1/2"

Triple Cluster (3CL): 5" canopy with a 1 1/2" swivel ball. One 5/8" stem with a standard hang

height of 60" (OA), minimum. Maximum overall hang height for one piece stem assembly is 8'

(OA). 9'to 30" (OA) stems are supplied in multiple sections. Supplied with a self aligning swivel

which will accommodate up to 15° (total) adjustment. Specify SCA for sloped ceilings from 15° 451
to 45°.

Four Cluster (4CL): 5" canopy with a 1 1/2" swivel ball. One 5/8" stem with a standard hang
height of 72" (OA), minimum. Maximum overall hang height for one piece stem assembly is 8'
(OA). 9' to 30' (OA) stems are supplied in multiple sections. Supplied with a self aligning swivel
which will accommodate up to 15° (total) adjustment. Specify SCA for sloped ceilings from 15°
to 45°.

10-1/2"

Installation 10"
Cluster Pendants: Supplied with a 5" canopy with swivel ball. Contractor to provide appropriate
J-box installation to support 50 Ibs. Refer to the installation drawings for details. Integral safety
cable provided.

14"
461 DOUBLE CLUSTER (2CL)

14" ¢ 14" o
T2-12" [ |22
30" 30"
44" '
45"
60" 58"
72"
10-1/2" 10 172"
I .
4-3/8"  4-3/8"
}
5 5
-4 1-4"
461 TRIPLE CLUSTER (3CL) 461 FOUR CLUSTER (4CL)
COOPER Lighting Specifications and Dimensions subiect to chanage without notice. ADS042738
Shaper Lighting ® 1141 Marina Way South  Richmond, CA 94804 * ph 510.234.2370 e fax 510.234.2371 07/10/2006 02:25:59

www.cooperlighting.com
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Breakthrough Technology

for Higher Performance

(1) Raybender® 3000 Technology Solatube® Daylighting System
e Patented daylight-capturing dome lens %
* Redirects low-angle sunlight : CAPTURE zone
* R‘?jeCtS overpowering summer Sunlight is captured by the dome
midday sunlight \\&// : and directed down into the tube.

* Consistent daylighting throughout the day %

@ LightTracker™ Reflector

e Patented in-dome reflector @
¢ Redirects low-angle winter sunlight
e Increases light input for increased

light output
¢ Unsurpassed year-round performance

| secscccsccscscscscsscccscscssnns
. ceescscsccscscscne cecscscscsne

(3) Spectralight® Infinity

.o I eececscscsccccscsccccscscne
edscene eececscscsccccscscsssscscscne

e World’s most reflective tubing
e 99.7% spectral reflectivity

" . Sunlight is directed downward
e Purest color rendition possible , : through the attic
¢ Transfers sunlight a phenomenal 99.7% '
30f/9m {

TRANSFER zone

(4) Engineered Light Diffusion

¢ Blocks UV transmission
¢ Optical lenses deliver o v

superior diffusion DELIVERY zone
* Designed for visual comfort Sunlight is distributed throughout the room.

...............................................................................
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The Right Light For
Every Room

'The Brighten Up” Series transforms difficult to
light and often forgotten rooms into extraordinary
spaces filled with pure, natural daylight. Highly
effective and simple to install, the Solatube Brighten
Up” Series is designed to light hard to reach places.

Choose the size that works for your room.

Light Coverage Potential Tube

(diameter) Area Length

Model @ TubeSize | EDCS*

© Soawbe : ~10in | 160i 150-2001t ©  20ft+
: 160 DS (@50 mm) (14-19my i (6m+)
Solatube i ~14in i 200in2 i 250-300f :  30ft+
290 DS (3s0mm) (1871 cm?) @3-28m) i (9m+)

*EDCS (Effective Daylight Capture Surface) represents the surface area of the
dome that collects and redirects sunlight. For comparison, a clear dome with
no lens on a typical 10 inch tube system has an EDCS of 78.5 square inches.

Ideal for:
 Bathrooms

* Hallways

* Closets

 Laundry Rooms
 Dens/Home Office
e Kitchens

* Dining Rooms
 Family Rooms

We ofter a Solatube 21-C or 21-O for larger rooms.
Awvailable as special order.
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Vusion™ Diffuser ——

Diffusers

Two diffuser choices are designed with our proprietary lenses for
highly effective light diffusion. Each features a sleek, low-profile
dress ring in white. These attractive and stylish diffusers seamlessly
integrate into most ceiling surfaces with no visible fasteners.

Vusion™ Diffuser
The fresh design of the Vusion
diffuser harmonizes with

most any décor.

This technologically superior diffuser
delivers crystal clear daylight and a
unique view of the sky.

Flashings

Flashing kits are available for all roof types and pitches.
They're fabricated as a single, seamless piece to ensure
leak-proof performance.

Shingle/Shake

Tile Curb Mounted*

Special metal roof installation kit available upon request.
*Available in 290 DS.

. OptiView® Diffuser

Accessories

Light Add-On Kit

'The Light Add-On Kit provides the convenience

\ ofaswitched light for night time use.

Incandescent (shown)

Accepts one 100 watt lamp for the 160 DS
and two 100 watt lamps for the 290 DS.

Compact Fluorescent

Uses one 26 watt lamp for the 160 DS
and 290 DS.

Ventilation Add-On Kit

"The Solatube 160 DS is available with an optional
Ventilation Add-On Kit. When combined with this
innovative accessory, the 2-in-1 ceiling fixture minimizes
ceiling penetrations for a more attractive look.

Optional Ventilation Roof Cap

p.

Ventilation Kit Diffuser

Daylight Dimmer*

Our proprietary variable butterfly
baffle easily controls the amount
of light entering a room with the
convenience of a switch.

* Perfect for bedrooms, media
rooms and offices.

* Wall mounted switch provides
convenient low voltage control.

|

Patent #7,082,726

Daylight Dimmer Switch Kit (sold separately) includes DPDT
switch, wall plate and 15 ft/4.5 m of cable. Multiple Daylight
Dimmers can be controlled by one switch.

www.solatube.com
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LITECONTROL

Type:
Project:

Wall Xa-56"
W-AI-5600

Wall-Mounted Asymmetric Indirect

Specifications
T5HO
O
31/4"
(83)
71/2" L

o

(191)

/2"
ah

T8

[EEEEEEEEENNEY

AN
@

/23
)

HOUSING. Fixture body is one-piece extruded aluminum .100" thick attached to an 18-gauge steel back plate.
END CAPS. Steel, 14-gauge, with no holes or knockouts, finished to match housing.

REFLECTOR. Die-formed steel with high-reflectance white finish with additional areas of specular
aluminum to enhance distribution and performance. Luminance Control Deflector” (LCD) positioned above
lamps provides uniform light distribution on wall to diminish any appearance of socket shadows.
LAMPING. Available in one- and two-lamp T8, one-lamp T5 or TSHO and one-lamp twin-tube

compact fluorescent cross-sections.

BALLAST. Electronic Ballast (ELB - for T8 and BX lamping) or Low-profile Electronic Ballast (LP/ELB - for

T5 or T5HO lamping), high power factor, thermally protected Class P, Sound Rated A, manufactured by a

UL Listed manufacturer, as available, determined by Litecontrol. Ballasts with a voltage range of 120 to 277
will be used when fixture configuration and ballast availability allow.The minimum number of ballasts

will be used.

TANDEM WIRING. When selected from Ordering guide below, fixtures wired to switch in-line lamps
separately, providing two levels of light (2-lamp cross-section fixtures only).

PRE-WIRING. Fixtures are supplied with #12 AWG type THHN wire for branch circuits. One end will have
factory-installed push-in quick-connects.The other end will be stripped back 1/2" for quick connection in
field. For fixtures to accommodate special circuits such as night light and emergency, etc., in-field wiring will
be required. See Pre-Wiring Information for details.

MOUNTING. Provided with two wall-mounting brackets measuring 2 3/4" high x 7" wide x 1/2" deep.
Finish is CWM (Matte White). 2' fixture: provided with one wall-mounting bracket measuring 2 3/4" high x
22 1/2" wide x 1/2" deep. Finish is CWM (Matte White).

CERTIFICATION. Fixture and electrical components shall be UL and/or CUL Listed and shall bear the I.B.EW.,
AF of L label. @)

Note: Litecontrol reserves the right to change specifications without notice for product development and improvement.

usten

Ordering guide

| Product, lamping, & length | | Options |
T e— | = | 1[EE ] fowa | | ]
Mounting Distribution | |Series | |Lamp Nominal Lamp Finish Tandem Ballast Pre-Wiring | |Other Options | | Volts
Count Length(ft) | | Type Wiring
F
w Al 56 1 9 3,4 = | |T5HO TCWM - > 1CWQ LP/EF 120
Wall-Mounted | | Asymmetric 2 > [[68 2||T5 (Textured W > 2CwQ EF 277
Indirect 3 > 12 > Matte White) is ELBis
1 > 2,3,4 > | [T8 standard see std.for T8 see
2 > 2,4,6,8°> notes or BX Other options
3,6 > 12 > see notes:
4 > 68 > LiteColors™ LP/ELB is Lamp Count = total number of lamps in the fixture
1 =2 []2 = | |BX40 in Product std.for T5 Tandem Wiring not available for one-lamp cross-sec-
2 > ||4 = | [BX50 | |Guide for other or T5HO tion fixtures
3 216 > finishes For Ordering guide information in shaded areas
4 > 8 > DA/ELB choose selection by reading ACROSS the shaded
6 > |12 > HEL/ELB areas for correct spedifications.
2 > 3 = | [BX39 ECO/ELB
see see
notes Ballast
options
Cross-section lamping W-AI-5624T8-TCWM-TW-ELB-2CWQ-F-120 is a typical catalog number for
a 2-lamp (2 lamps in cross-section), 4-foot long, T8 fixture with Textured Matte White
A ™ ° 0 finish, tandem-wired electronic ballast, pre-wired with two-circuit branch wiring and
‘/ ‘/ U ‘/ quick-connects, fuse, 120 volts.
1-T5 or TSHO 1-T8 2-T8 1-BX39,40 or 50
Questions to Ask

1.120 or 277 volt? 2. Row information, including desired fixture lengths?
3. White, LiteColor, or special color? 4. Tandem wiring?

5. Other options?

litecontrol.com
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Ballast options

Specify in place of ELB or LP/ELB, contact factory for availability/compatibility with lamping:
DA/ELB Advance Mark VIl Dimming Ballast.

HEL/ELB  Osram Sylvania Dimming Ballast.

ECO/ELB  Lutron ECO-10 Dimming Ballast.

Other options

F Fuse. Slow or fast blow, determined by Litecontrol.

LP/EF  Low-profile Emergency Fluorescent Ballast. Battery-powered ballast from a UL Listed
manufacturer will operate one T5 or TSHO lamp for 1 1/2 hours.

EF Emergency Fluorescent Ballast. Battery-powered ballast from a UL Listed
manufacturer will operate one T8 lamp for 1 1/2 hours.

Planning for installation

Wall Xa-56

Cross-section Wall-mounting bracket

Photometric data

7' (178)
€ of outlet box — 29/16" 716"
31/4" f (65) ﬁ (11)
121/32" (83) ;
= i T X -
W T > | ° | . ..
(51) ¢ 23/4 aLgNs —] A
"’ (191) * A : (70) S "
(13) : C v D. ‘/
ﬁ 27/8" (73) 4 15/64" x 7/16" x 25/32"
39/32" (83) (6x11x20) .
long keyhole (2 places) A.W-Al-5614T5HO  91.4% Efficiency
Litecontrol Certified Test Report #25416000
Mounts to and covers either a 2" x 4" single device -
box positioned horizontally or a standard outlet Ei.t\é\g\r;_rr,gﬂ élftifizgi'f';/gtEFggagrtqtlizs 411000
box with plaster ring ears positioned horizontally. P
C.W-AI-5624T8 70.0% Efficiency
Litecontrol Certified Test Report #25421000
3'T5HO Fixture 4, 6',8,12'T5HOFi D. W-AI-5624BX40 79.3% Efficiency
¢ 6 8:L SHO Fixtures Litecontrol Certified Test Report #25410000
a" 71/4"
* (102) + (184)4 Middle bracket for 12" fixtures only Forcomp Ielte
— — — — — photometric
‘ [l {1 ‘ ‘ 1 [ i ‘ information,
| 34172 } | 461/2" 69" 921/2" 1381/2" ] see website.
! (876) M T (1181) (1753) (2358) (3518) 1
3'and 6' T8 & BX Fixtures 4',8',12' T8 & BX Fixtures
¢ ;
L
4" 6"
* (102) * * “ 52)# Middle bracket for 12" fixtures only
[T mEl [T T 7]
b 3 > | | 48" 96" 144" }
(918) (1836) T (1216) (2432) (3648) !
Row diagram
| [ [T T ] T5HO Fixture Lengths:
341/2",46 1/2",69",92 1/2",138 1/2"
}——  Fixturelength —}— Fixturelength T8 & BX Fixture Lengths:
24",36,'48,' 72,' 96, and 144"
2' Fixture
Wall-mounting bracket Back view of bracket and housing
t 221/2" (572) 4 716" Glick on 56
[ +— 8" (208) —— 8" (208) —¢ [ (11 3 3 et
| 3 2'% E 1‘3 | =+ 234" | E
: 0) "
—— i — 12" (305) ——4 litecontrol.com
278" (73)t ﬂ 15/64" x 716" x 25/32"long #08) o eEw
39/32" (83) keyhole (2 places) T (610)
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PHOTOMETRIC DA T8
3 -
—-} CANDLEPOWER SUMMARY W-AI-5614T8 79.5 % Efficiency ZONAL LUMEN SUMMARY
- MGE O 45 90 135 180 ouTeUT Litecontrol Certified Test Report #25411000 e LS Lo Lo
ol oL N e e em s e e || RCC 8 70 50 % 10 0
175 630 629 639 643 653 61 RW | 70 50 30 10| 70 50 30 10|50 30 10| 50 30 10| 50 30 10 0]]180-90° 2305 79.50 100.00
B R A
160 225 284 coa em ove 0|76 76 76 76| .65 65 65 65|44 44 44 | 25 25 25(.08 .08.08 | .00 [)180-0° 2305 7950 100.00
- i 185 501 551 582 636 698 275 1|69 66 63 60|59 56 54 51|.38 .37 36| .22 21 21].07 .07 .07 | .00
el | 150 442 505 5% 626 711 2 | 62 57 53 49|53 49 45 42|34 31 29| .19 .18 .17| .06 .06.06 | .00
el A ‘;,/ 145 386 451 523 625 742 340 3|57 50 45 41|49 43 39 35|30 27 25| .47 16 .15 .05 .05.05| .00
o = W I I B S-S O 4|52 44 38 34/ 44 38 33 30|26 23 21| .15 14 12| 05 .04 .04 | .00
= oo 3% 2% oss 402 622 819 5|48 38 33 29|40 34 29 25(23 20 .18 | .13 .12 .11|.04 .04.03 | .00
125 191 240 356 626 835 387 6 |44 35 29 2537 30 25 22|21 18 45| .12 10 09| .04 .03 .03 | .00
| 120 170 194 307 03 83 7|40 31 25 21|34 27 22 19|48 .15 .13 | .11 .09 .08| .03 .03.03 | .00
= Hg 1‘1‘3 }gi ggi ggg ggg 346 8 |.37 28 22 18/.31 24 19 16|17 .14 .11|.10 .08 .07| .03 .03.02 | .00
105 94 95 148 398 508 249 9 |34 25 20 16/.29 22 17 14|15 .12 .10 | .09 .07 .06| .03 .02.02 | .00
100 76 69 91 309 326 10 |32 23 18 14[27 20 15 12|14 .11 .00 | .08 .06 .05 .03 .02.02| .00
9% 5 50 3 130 126 92 y
90 13 14 4 0 0 Floor Cavity Reflectance .20
L3 ..
+ CANDLEPOWER SUMMARY W-AI-5624T8 70.0 % Efficiency ZONAL LUMEN SUMMARY
=2 | mee 0 45 90 135 180 outeur Litecontrol Certified Test Report #25421000 O T
- -
180 1143 1143 113 1a 1 || RCC 80 70 50 % 10 0
N 175 1067 1085 1140 1210 1255 110 RW | 70 50 30 10/ 70 50 30 10|50 30 10| 50 30 10| 50 30 10| ©0f]180-90° 4061 7008 100.00
y 170 974 1017 1126 1266 1349 RCR 90-0° 0 00 00
L S| o165 879 944 1108 1321 1441 32 180-0° 4061 7003 10000
o L L N T s J0n dsee 18 0 | .67 67 67 67|57 57 57 57|39 39 .39 | 22 22 22| .07 .07.07 | .00
i ﬁ.,ﬁ‘.” Syl ts5 74 o0 0B 1 1385 506 1|61 58 55 53|52 49 47 45|34 33 32 |.19 .19 .18| 06 .06 .06 | .00
g il °\. i 150 626 712 990 1419 1634 2 | .65 50 46 43| .47 43 40 .37|.30 .28 .26 | .17 .16 .15|.05 .05.05| .00
¥ "-\l;_' i 1| 145 852 637 934 1427 1658 645 3|50 44 40 36/.43 38 34 31[26 24 22| .15 14 .13 .05 .04.04 | .00
o e 1 s e e 4|46 39 34 30[.39 33 29 26(23 20 .18 | .13 .12 .11|.04 .04.04 | 00
e | =] 130 354 420 717 1349 1575 5 |42 34 29 2536 .30 25 22|20 .18 .16 | .12 .10 .09| .04 .03.03 | .00
IS 1 e 125 289 354 635 1290 1460 704 6|38 31 25 22/.33 26 22 19|.18 .15 13| .11 .09 .08| .03 .03 .03 | .00
Ly g —| 120 259 292 546 1191 1233 7|35 27 22 19/.30 24 19 16|16 .14 .12 | .09 .08 .07| .03 .03.02 | .00
LRI RN 1Some T e e s ST 8 |32 25 20 .16).28 21 47 14|45 42 10| .09 .07 06| .03 .02.02 | .00
105 151 149 255 564 560 364 9|30 22 17 14/.26 19 15 12[13 .11 .00 | .08 .06 .05 .03 .02.02 | .00
100 125 112 154 344 342 10 |28 20 16 .12[.24 17 14 11|12 10 .08 | .07 06 .05|.02 .02.02| .00
95 80 8 61 140 139 118 -
90 17 23 7 1 1 Floor Cavity Reflectance .20
T J CANDLEPOWER SUMMARY W-AI-5624BX40 79.3 % Efficiency ZONAL LUMEN SUMMARY
| | MGlE 0 45 90 135 180 ouTUT Litecontrol Certified Test Report #25410000 o s e e
[ L L ] e 1ses 1366 1366 1386 1366 s Reg] 80 70 50 % 10 0
. 4| 175 1330 1339 1366 1403 1432 131 RW | 70 50 30 10| 70 50 30 10|50 30 10| 50 30 10| 50 30 10| Of[1g0-90° 4993 79.26 100.00
lega.d 170 1272 1304 1351 1429 1483 RCR 90-0° 0 00 .00
! 165 1196 1243 1328 1453 1536 382 180-0° 4993 7996 100
1 e 1a3 o s ke 75 75 .75 75|65 65 65 65|44 44 44 | 25 25 25|08 .08 08| .00 | [ 180-0° 4993 79.26 100.00

.69 65 63 .60/ .59 .56 .54 .51|.38 .37 .36 | .22 .21 .21| .07 .07 .07 | .00
.62 57 52 49|53 49 45 42|33 31 29| .19 .18 .17| .06 .06 .06 | .00
.57 50 45 41)48 43 39 35|29 27 25| .17 .16 .15/ .05 .05.05 | .00
.52 44 38 .34/ 44 38 33 30|.26 23 21| .16 .14 .12| .05 .04 .04 | .00
.38 33 29140 34 29 25|23 20 .18 | .13 .12 .11|.04 .04 .03 | .00
43 35 29 25137 .30 25 21|.21 .18 .15 .12 .10 .09| .04 .03 .03 | .00
40 31 25 21134 27 22 .18|.18 .15 .13 | .11 .09 .08| .03 .03.03 | .00
37 28 22 1831 24 19 .16|.17 .14 11| .10 .08 .07| .03 .03.02 | .00
.34 25 20 .16/.29 22 17 14|15 12 10| .09 .07 .06| .03 .02.02 | .00

.32 23 18 .14/ 27 20 .15 .12|.14 .11 .09 | .08 .06 .05|.03 .02.02 | .00
95 104 105 78 185 158 160

90 24 29 10 2 0 Floor Cavity Reflectance .20

155 996 1095 1249 1473 1614 594
145 786 902 1130 1462 1782 753
135 584 694 971 1500 1914 853
126 397 496 784 1483 1895 868
15 289 324 572 1366 1417 755

105 194 194 328 852 831 501
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I_lTECONTROI_ ... an employee owned company

100 HAWKS AVENUE HANSON MA 02341 781 294 0100 FAX 781 293 2849 info@litecontrol.com www.litecontrol.com
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PLANNING FOR INSTALLATION T8

WALL MOUNTING BRACKET
& of outlet box 2 7/ 16 Mounts to and covers either a 2" x 4" single device
A_T box positioned horizontally or a standard outlet box
121/32" & T 1 TB " with plaster ring ears positioned horizontally.
(4 T " ol Q \ (70)
] ‘
12 (191) tz T8I 15/64" x 716" x 25/32"
(13) 39/32" (83 (6 x 11 x 20) long keyhole (2 places)
3' & 6' FIXTURE
¢
1 oo
(102)
| [T 1] |
3, 2 ——4
(914) (1829)
4',5', 8' FIXTURE
¢
1t
(152)
| [T 1 ]
% 48", 60", 96" —+
(1219) (1524) (2438)
12' FIXTURE
‘E
Jr 6" 66" J
{ 52) (1676) 1
4 144" {
(3658)
ROW DIAGRAM: 3'4',5', 6', 8' Fixtures
% Fixture Length %— Fixture Length %
2' FIXTURE
WALL MOUNTING BRACKET BACK VIEW OF BRACKET AND HOUSING
Tf 22112 (572) ﬁ 716"
203 " (203 8 8
8 u E [ T 234" | JI}
i @ ; | | t (0 +— 12" (305) HE
278" (73) t ﬂ 15/64" x 7116" x 25/32"long .
39/32" (83) keyhole (2 places) 24" (610)

LITECONTROL  an empoyee owned company &3
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PHOTOMETRIC DATA: TSHO

CANDLEPOWER SUMMARY W-AI-5614T5HO 91.4% Efficiency ZONAL LUMEN SUMMARY

ANGLE O 45 90 135 180 ourPuT Litecontrol Certified Test Report #25416000 % %
LUMENS ZONE  LUMENS LAMP LUMINAIRE]

180 1004 1004 1004 1004 1004
175 941 950 998 1046 1086 96 RCC 80 70 50 30 10 O 1] 180-90° 4569  91.38 100.00
170 861 897 986 1088 1157 RW |70 50 30 10| 70 50 30 10| 50 30 10|50 30 10 50 30 10| 0 | oooC 0 0 0
tes 776 80 967 1126 1225 278 [ [pon 180-0° 4569  91.38  100.00
160 707 761 944 1156 1282 0| 87 87 87 87|.74 .74 74 74| 51 51 51| 29 29 29| .09 .09.09 .00

155 636 703 906 1179 1371 440
150 571 641 867 1187 1529
145 532 577 818 1237 1743 594
140 542 517 764 1306 1958
135 548 473 699 1406 2097 755
130 510 463 631 1512 2231
125 436 451 562 1560 2264 865
120 387 410 486 1601 2216
15 322 343 407 1554 1809 825
10 258 279 323 1380 1420
105 203 208 235 971 878 547
100 164 147 146 533 651

95 9% 102 66 227 167 174 -
90 1321 10 4 3 Floor Cavity Reflectance .20

79 75 72 69|68 65 .62 59| 44 43 41| 25 25 24| .08 .08 .08/ .00
72 66 .60 .56|.61 .56 .52 .48| .39 .36 .34| 22 21 .20| .07 .07 .06| .00
.66 58 .52 47|56 49 45 41| .34 31 29| 20 .18 .17|.06 .06 .05| .00
.60 51 .44 39|51 44 38 34| 30 27 24| .17 .16 .14| .06 .05.05| .00

E . . .04 .03 .00
46 36 .29 24|39 31 25 21| .21 .18 .15 .12 .10 .09| .04 .03.03| .00
42 32 26 2136 28 22 .18| .19 .16 .13| .11 .09 .08| .04 .03.03| .00
.39 29 23 .18(.33 25 20 .16| .17 .14 .11| .10 .08 .07|.03 .03.02| .00
.36 26 .20 .16(.31 23 .18 .14| .16 .12 .10| .09 .07 .06| .03 .02.02| .00

SowmN® oA wND
@
S
=
S
@
13
i
53
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&
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b
)
S
o
5
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R
o
S
»
=
5}
=)
o
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PLANNING FOR INSTALLATION T5HO

WALL MOUNTING BRACKET 7" (178) !
& of outlet box — Mounts to and covers either a 2" x 4" %2(%/51)6”ﬁ 7(/1 11?
314" single device box positioned horizontally
121/32" . ﬁ{) or a standard outlet box with plaster ring ZT 8) ; 6 |[™v
(42) 2 712" ears positioned horizontally. 51) q?_ \ 2( 73(/)1)1
(13) (191) l \ |
3' FIXTURE $ 278" (73) 4 15/64" X 7/16" X 25/32"
¢ 39/32" (83) (6x 11x 20)
- + long keyhole (2 places)
1 (102)

(TT il
b s — 4

(876)
4',6', 8' FIXTURE
¢
714"
1 s +
L [ 07 |
} w12, 6y, e |
a181) (1753) (2358)
12' FIXTURE
9_
T”M" 62" |
(184) T (1575) 1

| [ g
¢ 138 1/2" {
ROW DIAGRAM: 3, 4', 6, 8' Fixtures (3518)

| [T ] | [ 1] |
% Fixture Length % Fixture Length %

LlTECONTROl_ ... an employee owned company @

100 HAWKS AVENUE HANSON MA 02341 781 294 0100 FAX 781 293 2849 info @ litecontrol.com www.litecontrol.com
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Ceiling Fixtures

Wall Spotlight 21

wall mounted fixture designed to flood light down surface of wall,
swivels 100° and rotates 330°, 60W electronic auto-reset
transformer, 12" standard arm length with 8" radius curve,
custom lengths available (specify), canopy also available in white or
black finish (specify)

WSL21/CH chrome
WSL21/MCH matte chrome
WSL21/BN brushed nickel

127

S

4.5

A

MR16 50W

m p @ | | g htl ng 16 west 4th ave. vancouver bc vby 1g3  tel:604 708 1184 fax:604 708 1185 acmglins

email:sales@mplighting.com  www.mplighting.com UL standards by CSA
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SPECIFICATIONS

Solar Thermal Systems Specifications

Www.scusolar.org



HI-CAPACITY

Rittling (GTD FAN-COIL

HYDRONICS
DIMENSIONAL VIEWS
FRONT VIEW
MODEL "FDHP"
1I/ B 1I/
21/4" ! E
Motor & Blower Info: E
+ [ 9 . i —
Model Motor(s) Blower(s) - O E
~ O
06, 08 & 12 1 1 E
16 & 20 1 2 = - —.
4" x 4"ELECTRICAL / =
JUNCTION BOX [[° " DRAIN PAN PITCR— =
1 A El
TOP VIEW 13 1/8" 16 13/16"
(e]e]e]
—x
[ ~_'>' . . (=3 N o
AF
2
Dimensional Data .
Unit Size A B C D E
a © w
06 33-1/4 | 22-13/16 | 16-1/16 18-1/2 21-5/16
08 36-3/8 26 19-1/4 21-5/8 24-7/16 .
12 45-5/8 35-1/4 28-1/2 30-7/8 | 33-11/16 a
16 56-1/16 | 45-11/16 | 38-15/16 | 41-5/16 44-1/8
AF
20 63-15/16 | 53-9/16 | 46-13/16 | 49-3/16 52 o : ‘ol \ o ]
—c
ﬂﬁﬁﬁ ﬁ FILTER TRACKJ
PLENUM
DRAIN PAN—/
—D< 1/2" x 1" MTG SLOTS
1 __1"ODx13/16"LG.
L 131116 NPT CONNECTION
SIDE VIEW (COOLING & REHEAT)
Coil Connection Locations 321/2"
COIL B G H J K L o 1" 15 1/4"
4 Row 5-13/16 2-9/16 N/A N/A N/A N/A -
6Row | 7-15/16 | 2016 | NnA | nA | na | wa A 4 T
4/1 Row 6-7/8 3-5/8 2-1/2 1-1/4 15 2-1/2 . . N e
4/2 Row 8 4-3/4 3-5/8 5/8 15 2-9/16 . .
6/1 Row 9 3-5/8 2-1/2 1-1/4 15 2-1/2 o
6/2Row | 10-1/8 | 4-3/4 | 358 5/8 15 | 2-9116 kX . o g
o : o
Coil Connection Sizes (Nominal)
COIL 06 08 12 16 20 . .
1 Row 12 12 1/2 1/2 3/4 ° . . . R N
2 Row 12 12 1/2 1/2 3/4 - RHCF;IPIgg CONgESCTIONS SHOWN,G
> LH OPPOSITE AS STANDARD. PIPIN
£ Ry 12 12 34 34 34 g "HAND" DETERMINED WHEN FACING
THE AIR OUTLET. ELECTRICAL
oy 2 s/ s/ ! ! OPPOSITE PIPING.

100 Rittling Blvd. BUffﬂlov NY 14220 All listed dimensions are approximate and are subject to change without notice.
Tel. 716.827.6510 Fax. 716.827.6523 Modifications to the product specifications must be accepted by Hydro-Air at its base office. HCFC-SUB-032407
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TABLE A - Direct Drive Standard Ratings

UNIT SIZE 06 08 12 16 20
CERTIFIED TotaI.MBH 17.9 24.5 39.9 54.8 67.3
COOLING RATINGS Sensible MBH 15.8 20.0 30.2 42.3 53.0
(4 - Row Main Coil) GPM 3.6 4.8 7.9 10.9 135
PD, ft. of H,O 2.2 3.8 4.5 3.8 3.4
MBH 571 69.9 98.7 136.4 167.4
HEATING CAPACITY |Gy o s s o i
PD, ft. of H,O0 2.4 3.5 3.2 2.7 2.3
CERTIFIED COOLING TotaI.MBH 29.9 36.3 51.2 72.3 93.1
RATINGS (6-Row Sensible MBH 20.6 24.8 34.9 49.5 63.5
High Capacity Coil) GPM 6.0 7.2 10.3 14.3 17.6
PD, ft. of H.O 2.7 3.8 3.4 3.7 5.6
HEATING CAPACITY [MBH 65.3 80.2 113.0 160.2 208.9
(6-Row High GPM 4.3 5.3 7.5 10.7 13.9
Capacity Coil) PD, ft. of H,O 1.4 2.1 1.9 2.1 3.5
HEATING CAPACITY [MBH 17.9 22.8 36.7 55.1 65.3
Reheat Coil) PD, ft. of H,O 0.9 1.4 3.5 7.7 4.9
HEATING CAPACITY [MBH 37.8 46.4 65.7 97.3 119.7
(Optional 2-Row GPM 2.4 2.9 4.1 6.1 7.6
Reheat Coil PD, ft. of H,O 3.7 5.4 4.9 10.5 9.0
High 840 990 1380 1980 2550
CFM Medium 660 810 1150 1620 2150
Low 360 480 675 975 1250
FPI 12 12 12 12 12
CcolL Face Area, ft2 1.73 2.06 3.03 411 4.93
Coil Connections 1/2” Cu 1/2" Cu 1/2" Cu 1/2” Cu 1/2” Cu
Quantity 1 1 1 2 2
BLOWER Diameter 8.8 8.8 8.8 8.8 8.8"
Width 9.9” 9.9” 9.9” 9.9” 9.9”
Number 1 1 1 1 2
FILTER Length, in. 21.0 24.2 33.4 43.9 24.2
Width, in. 15.5 15.5 15.5 15.5 15.5
Thickness, in. 2 2 2 2 2
Std. Coil Ceiling 160 190 225 300 380
Hi-Cap Coil Ceiling 170 205 245 320 410
SHIPPING WEIGHT, [Std. Coil w/ Plenum 135 150 180 240 290
Ibs. Hi-Cap Coil w/ Plenum 145 165 200 260 320
Std. Coil w/o Plenum 90 100 115 160 180
Hi-Cap Coil w/o Plenum 100 115 135 180 210

Notes:

1. Airflow under dry conditions. Inlet air 70-80 °F DB and 0.0” ESP for FDHP model.

2. Cooling capacity based on inlet air 80 °F DB, 67 °F WB, 45 °F entering water, 55 °F leaving water, high fan speed, 0.0” ESP.

3. Heating capacity based on inlet air 70 °F DB, 180 °F entering water, 150 °F leaving water, high fan speed, 0.0” ESP.
4. All direct drive units supplied with replaceable filter with the exception of model FDH.

5. Model FDC filters are (filter width - 3-13/16”) by (06: 13-11/16”, 08: 17-11/16”, 12: 27-11/16”, 16 & 20: (2) 17-11/16” ) length.
6. ARl certified for sizes 06, 08, and 12. Larger sizes exceed the maximum airflow rate in ARI 440 and are therefore not certified.

WTERTE,

T

c(e b)us
LiSTED
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TABLE B - Belt Drive Standard Ratings

UNIT SIZE 08 12 16 20 30
Total MBH 216 | 23.0 | 36.6 | 38.7 | 495 | 534 [ 576 | 612 | 915 95.7
COOLING RATINGS [Sensible MBH 170 | 186 | 272 | 29.0 | 365 | 40.0 [ 439 | 473 | 67.8 71.4
(4 -Row Main Coil) [GPM 4.3 4.6 7.3 7.8 9.9 10.7 | 11.6 12.3 | 18.3 19.1
PD, ft. of H,O 3.1 3.4 3.9 4.4 4.0 47 2.5 2.8 6.0 6.5
MBH 80.0 | 86.8 |118.9 | 125.6 |159.8 | 173.3 [ 191.8 | 204.7 |294.4 | 307.8
iEarh e (_:APA_CITY GPM 7.6 8.2 112 [ 11.9 | 151 16.4 | 18.2 19.4 279 29.1
(4-Row Main Coil)  [pp "4 ot 0 90 | 106 | 89 | 99 | 90 | 105 | 59 | 67 | 134 | 146
Total MBH 308 | 338 | 457 | 488 | 614 | 677 | 785 | 849 [121.2 | 127.9
:.;?F&I;:,NSQF:‘ATINGS Sensible MBH 208 | 229 | 309 | 331 | 414 | 459 [ 525 | 57.0 | 80.1 84.7
Capacity Coil) GPM 6.2 6.8 9.2 9.8 123 | 136 | 15.8 17.1 24.2 25.5
PD, ft. of H,O 2.8 34 2.8 3.2 2.8 34 4.5 5.2 10.2 11.3
HEATING CAPACITY [MBH 91.7 | 99.9 [136.4 | 1445 [183.2 199.5 [231.0 [ 247.6 [352.0 | 368.9
(6-Row High GPM 8.7 9.5 129 | 137 (173 | 189 | 21.8 | 234 | 33.3 34.9
Capacity Coil) PD, ft. of H,O 54 | 64 | 53 59 | 54 | 63 | 84 96 | 188 | 20.6
HEATING CAPACITY |MBH 20.4 | 21.7 | 34.1 356 | 49.1 | 523 | 57.4 | 60.4 | 90.0 93.2
(Optional 1-Row GPM 1.3 1.4 2.1 2.2 3.1 3.3 3.6 3.8 5.7 5.9
Reheat Coil) PD, ft. of H,O 1.2 1.3 3.1 3.3 6.2 7.0 3.8 4.2 9.1 9.7
HEATING CAPACITY |MBH 409 | 439 [ 605 | 635 [85.7 [ 92.0 [103.6 | 109.7 [150.4 | 156.3
(Optional 2-Row GPM 2.6 2.8 3.8 4.0 5.4 5.8 6.5 6.9 9.5 9.9
Reheat Coil PD, ft. of H,O 4.3 5.0 4.2 4.6 8.2 9.4 6.8 7.6 6.4 6.9
CFM 800 900 | 1200 [ 1300 [ 1600 | 1800 | 2000 [ 2200 [ 3000 | 3200
FPI 12 12 12 12 12
CoIL Face Area, ft? 1.73 2.06 3.03 411 4.93
Coil Connections 1/2" Cu 1/2” Cu 1/2” Cu 1/2” Cu 1/2” Cu
Quantity 1 1 2 2 2
BLOWER Diameter 8.8” 8.8" 8.8 8.8” 8.8”
Width 9.9” 9.9" 9.9” 9.9” 9.9”
Number 1 1 1 2 2
FILTER Le_ngth: in. 24.2 33.4 43.9 24.2 33.4
Width, in. 15.5 15.5 15.5 15.5 15.5
Thickness, in. 2 2 2 2 2
Std. Coil Ceiling 205 235 315 410 510
Hi-Cap Coil Ceiling 220 255 335 440 550
SHIPPING WEIGHT, [Stq Coil w/ Plenum 155 190 260 320 385
Ibs. Hi-Cap Coil w/ Plenum 175 210 280 350 425
Std. Coil w/o Plenum 110 130 175 200 230
Hi-Cap Coil w/o Plenum 120 150 200 230 270
Notes:
1. Cooling capacity based on inlet air 80 °F DB, 67 °F WB, 45 °F entering water, 55 °F leaving water.
2. Heating capacity based on inlet air 70 °F DB, 180 °F entering water, 150 °F leaving water.
3. All belt drive units supplied with replaceable filter with the exception of model FBH.
WTERTE,

T
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Motor Data

TABLE C

DIRECT DRIVE MOTOR DATA

UNIT SIZE 06 08 12 16 20
HP 1/5 1/5 1/2 1/2 5/8
Quantity 1 1 1 1 1
MOTOR - STD RPM High 1050 1010 1050 940 1050
RPM Low 700 550 650 600 650
Amps 3.0 3.0 5.0 5.5 8.4
Power Input - Watts 300 340 550 650 900
HP 1/5 1/5 1/2 1/2 5/8
Quantity 1 1 1 1 1
MOTOR - OPTIONAL | RPM High 1050 1030 1050 1000 1050
(208-230V, 60HZ, 1PH) [ RPM Medium 850 830 850 800 850
RPM Low 650 630 650 600 650
Amps 1.5 1.5 4.0 3.5 5.0
Power Input - Watts 300 340 825 650 1030
HP 1/4 1/4 1/3 1/2 1/2
Quantity 1 1 1 1 1
MOTOR - OPTIONAL | BPM High 1075 1075 1075 1075 1075
(277V, 60HZ, 1PH) RPM Medium 925 925 975 950 950
RPM Low 850 850 875 850 850
Amps 1.3 1.3 1.9 2.2 2.2
Power Input - Watts 330 330 480 570 570
TABLED
BELT DRIVE MOTOR DATA
UNIT SIZE 08 12 16 20 30
NOMINAL CFM 800 1200 1600 2000 3000
HP 1/3 1/2 1/2 3/4 1
Low |[Frame NEMA 56 NEMA 56 | NEMA 56 NEMA 56 NEMA 56
MOTOR - STD HP [Blower RPM [ 1072 -1455[ 1120 - 15201200 - 1629 1200 - 1629 1200 - 1629
(115V/208-230V, 1PH) Amps 6.0/3.3/3.0 | 8.5/4.7/4.3 | 8.5/4.7/4.3 11.0/6.1/5.5 14.0/7.7/7.0
HP 3/4 3/4 1 1-1/2 1-1/2
High |Frame NEMA 56 | NEMA 56 | NEMA 56 NEMA 56H NEMA 56H
HP | Blower RPM | 1072 - 1455 1120 - 1520|1200 - 1629 1200 - 1629 1200 - 1629
Amps 11.0/6.1/5.5[ 11.0/6.1/5.5[14.0/7.7/7.0 21.0/11.6/10.5 21.0/11.6/10.5
MOTOR - OPTIONAL HP 173 172 172 374 1
(208-230V, 460V, 3PH) | ) o1y  [Frame NEMA 56 | NEMA 56 | NEMA 56 NEMA 56 NEMA 56
HP | Blower RPM | 1072 - 1455 1120 - 1520|1200 - 1629 1200 - 1629 1200 - 1629
Amps 1.5/1.4/0.7 | 2.2/2.01.0 | 2.2/2.0/1.0 3.1/2.8/1.4 3.9/3.5/1.8
HP 3/4 3/4 1 1-1/2 2 1-1/2 2
High Frame NEMA 56 NEMA 56 | NEMA 56 NEMA 56 |NEMA 56H| NEMA 56 | NEMA 56H
HP [Blower RPM [ 1072 - 1455[ 1120 - 1520[1200 - 1629] 1200 - 1629 [ 1200-1629 [ 1200 - 1629 | 1200-1629
Amps 3.1/2.8/1.4 | 3.1/2.8/1.4 | 3.9/3.5/1.8 | 5.5/5.0/2.5 |6.9/6.2/3.1| 55/5.0/2.5 | 6.9/6.2/3.1
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Direct Drive 4-Row Cooling Capacities

TABLE E1

72 °F DB/60 °F WB Entering Air

72 °F DB/62 °F WB Entering Air

40 °F Ent. Water

45 °F Ent. Water

50 °F Ent. Water

40 °F Ent. Water

45 °F Ent. Water

50 °F Ent. Water

AT | T-btu | S-btu | AT | T-btu | S-btu AT | T-btu | S-btu | AT | T-btu | S-btu | AT | T-btu | S-biu | AT | T-btu | S-biu
8.3 [14638[14638| 6.1 [10663 10663 | 4.0 | 7039 | 7039 | 9.8 [17222[14217| 7.4 [12939]12335| 5.0 | 8759 | 8759
7.7 |15437 (15190 | 5.6 |11296 |11296| 3.7 | 7506 | 7506 9.0 {18103 |14606| 6.8 |13675|12659| 4.7 | 9367 | 9367
7.1 |16103|15515| 5.3 (11874 |11874| 3.5 | 7883 | 7883 8.4 | 1883314931 6.4 |(14339|12951| 4.3 | 9781 | 9781
6.6 |16636 | 15774 4.9 (12328 |12328| 3.3 | 8215 | 8215 7.8 | 1948715223 | 5.9 (14857|13178| 4.1 |10199| 10199
6.2 |17168 (16034 | 4.6 |12720|12720| 3.1 | 8554 | 8554 7.3 |20065|15482| 5.6 |15301|13373| 3.8 |[10552| 10552
8.1 |20217 (18897 | 6.0 (14973 |14973| 4.0 | 9926 | 9926 9.5 |23720|18285| 7.2 [18019|15761| 5.0 |12419| 12419
7.6 |20842|19203| 5.6 |15515|15515| 3.7 |[10332|10332| 8.9 | 24398 (18591 | 6.8 |18630| 16029 4.7 |12838| 12838
7.1 121465(19509 | 5.3 |15982 |15982| 3.6 (10676 [10676| 8.3 |25071[18897| 6.4 |19240|16296| 4.4 (13260 13260
6.8 |22009|19777| 5.0 |16372|16372| 3.4 11026 |11026| 7.9 | 25656 [19165| 6.0 |19675| 16488 4.2 |13686| 13686
6.4 2239619968 | 4.8 |16763 |16763| 3.2 |11310(11310| 7.5 |26155|19394| 5.7 [20110]|16679| 4.0 [14027| 14002
8.9 3109327834 | 6.6 |23220 |23220| 4.4 |15597 [15597 | 10.3 | 36133 (26928 | 7.9 |27800|23196| 5.5 |[19423| 19423
8.4 |31740|28154 | 6.4 |23878 |23878| 4.3 |16098 16098 | 9.8 |36943|27301| 7.6 |28528|23516| 5.3 (19902 19731
8.1 |32492 (28527 | 6.1 (24426 |24426| 4.1 16503 [16503| 9.4 |37633 (27621 7.3 [29132|23782| 5.1 |20384| 19944
7.8 33027 (28794 | 5.8 |24866 |24795| 3.9 (16810 (16810| 9.0 |38320(27941| 7.0 |29615|23996| 4.9 (20866 | 20157
7.4 |33560[29060 | 5.6 |25415|25062| 3.8 |[17221 17221 | 8.6 |38888 28207 | 6.7 |30217|24262| 4.7 |21229| 20317
9.3 |41851(38483| 6.9 |31198 31198 4.6 [20952 |20952| 10.8 |48635 (37106 | 8.3 |37269|32057| 5.7 |25856 | 25856
8.7 4340839248 | 6.5 |32600 [32600| 4.4 (21926 ({21926 | 10.0 | 50317 (37871 | 7.7 [38837|32746| 5.4 |27042| 27042
8.1 |44803|39936 | 6.1 |33695|33695| 4.1 |22777|22777| 9.4 |51820(38559| 7.3 |40055|32281| 5.1 |28066 | 28003
7.7 |46036|40548 | 5.8 |34793 |34793| 3.9 |23640|23640| 8.9 |53312(39248| 6.9 |41269|33817| 4.8 |28924| 28386
7.2 4711141083 | 5.5 |35578 |35423 | 3.7 |24223 [24223| 8.4 | 5446339783 | 6.5 |42307|34276| 4.6 |29785| 28768
8.4 |54443 (49660 | 6.3 (40976 |40976 | 4.3 (27787 |27787| 9.7 | 6289547788 7.4 |48524|41385| 5.2 |34087| 34087
8.0 |55842|50349 | 6.0 |41976 |41976| 4.1 |28683|28683| 9.2 | 64410 (48477 | 7.1 |49642|41877| 5.0 |34956| 34956
7.6 |57038 (50940 | 5.7 |42978 42978 | 3.9 |29409 [29409| 8.7 |65702 (49069 | 6.8 [50983|42468| 4.8 |35830| 35769
7.3 |58229|51531| 5.5 |43982|43982| 3.8 |30142|30142| 8.4 | 66988 (49660 | 6.5 |51876|42862| 4.6 |36708| 36163
7.0 |59219]52024 | 5.3 |44786 |44786| 3.6 |[30697 |30697| 8.0 |68267 50251 | 6.2 |52990|43355| 4.4 |37369| 36459

72 °F DB/64 °F WB Entering Air

75 °F DB/61 °F WB Entering Air

40 °F Ent. Water

45 °F Ent. Water

50 °F Ent. Water

40 °F Ent. Water

45 °F Ent. Water

50 °F Ent. Water

AT | T-btu | S-btu

AT | T-btu | S-btu

AT | T-btu | S-btu

AT | T-btu | S-btu

AT | T-btu | S-btu

AT | T-btu | S-btu

20168 | 13568
2111413957
2197414314
22671 | 14606
23362 | 14898

15657 | 11750
16472 |12075
17202 | 12367
7.1 |17768 [ 12594
18332 | 12821

6.3 [11096 | 9933
11742 {10193
12310 | 10420
5.1 {12799 |10615
13206 | 10777

15299 | 15299
8.1 | 16229 16229
16962 | 16962
17563 | 17408
18097 | 17667

11438 11438
12123 12123
12756 | 12756
13270 13270
13723 | 13723

7844 | 7844
8403 | 8403
8827 | 8827
9209 | 9209
9545 | 9545

27525 | 17559
28334 | 17903
29047 | 18209
9.1 |29666 | 18476
30281 | 18744

21595 | 15111
8.1 |22352 (15417
22917 | 15646
23479 | 15876
23946 | 16067

15553 | 12701
16130 | 12931
16612 | 13122
16998 | 13275
17383 | 13428

21308 | 20822
2201521166
22643 (21472
7.1 123191 (21740
23737 122008

16074 | 16074
6.1 | 16689 | 16689
17153| 17153
17619| 17619
18087 | 18087

11091| 11091
11559 | 11559
11900 | 11900
12316 | 12316
12597 | 12597

41654 | 25915
42509 | 26288
43359 | 26661
44082 | 26981
44681 27248

33042 | 22290
33693 | 22556
34470 | 22876
35114 {23143
35628 | 23356

24005 | 18664
24678 [ 18931
25216 | 19144
25619 [ 19304
26155 (19517

32826 | 30624
33696 | 31051
3434731371
34996 | 31690
3564232010

7.1 |25035| 25035
25691 | 25691
26349 | 26349
26898 | 26898
6.1 | 27338 27338

17360 | 17360
17956 | 17956
18358 | 18358
18866 | 18866
19173] 19173

55957 | 35500
57922 | 36341
59691 | 37106
61267 | 37794
62483 | 38330

44144 | 30604
9.1 (45840 | 31292
47339 | 31904
8.1 |48644 32440
49756 | 32899

7.1 32076 |25785
33425 {26320
34582 (26779
35545 (27162
36507 |27544

44201 | 42409
45925 | 43251
47487 | 44016
8.1 |48888|44704
49972 | 45239

33547 | 33547
35098 | 35098
36345 | 36345
37441 | 37441
38539 | 38539

23407 | 23407
24509 | 24509
25493 | 25493
26351 | 26351
27074 | 27074

72252 | 45719
73863 | 46409
75464 | 47098
76827 | 47689
78182 | 48280

57066 | 39414
58520 | 40005
59969 | 40596
60932 | 40990
62132 | 41483

41561 | 33208
6.1 [42798 | 33701
43789 | 34095
44779 | 34489
45521 | 34784

57548 | 54716
59157 | 55505
8.1 | 60562 56194
61763 | 56785
62761 57278

44082 | 44082
45275 45275
46473 | 46473
47474 | 47474
48478 48478

31201 | 31201
32090 | 32090
32991 | 32991
33719 33719
34455 | 34455
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Direct Drive 4-Row Cooling Capacities

TABLE E3

75 °F DB/63 °F WB Entering Air 75 °F DB/64 °F WB Entering Air
40 °F Ent. Water 45 °F Ent. Water 50 °F Ent. Water 40 °F Ent. Water 45 °F Ent. Water 50 °F Ent. Water
AT | T-btu | S-btu | AT | T-btu | S-btu | AT | T-btu | S-btu | AT | T-btu | S-btu | AT | T-btu | S-btu | AT | T-btu | S-btu
10.2 |17860 (15753 | 7.8 |13671 13671 5.4 | 9521 | 9521 | 11.0 | 19306 [15461| 8.5 |14893|13611| 6.0 |10539| 10539
9.4 |18819(16175| 7.2 |14398 14227 | 5.0 (10109 (10109 | 10.1 | 20306 |15882| 7.9 |15743|13968| 5.7 |11264|11264
8.7 1970216564 | 6.7 [15131 (14552 | 4.7 |[10645 |10645| 9.4 [21148|16239| 7.3 |16440|14260| 5.2 [11780(11780
8.1 |20361|16856 | 6.3 |15719 [14812| 4.4 |11122|11122| 8.7 |21908 (16564 | 6.8 [17061|14519| 4.9 [12302|12302
7.6 (2101717148 5.9 [16235[15039| 4.2 [11467 |[11467| 8.2 [22514|16824| 6.4 |17604|14747| 4.6 |12677|12670
9.9 [24754(20210| 7.6 |[19116 (17724 | 5.4 |13494 (13494 | 10.6 | 26609 | 19866 | 8.3 |20822|17418| 6.0 |[14922| 14922
9.3 |25525(20554 | 7.2 |19725 (17992 | 5.1 [13987 [13987 | 10.0 |27495|20248| 7.8 |21462|17686| 5.6 |15457|15162
8.7 |26206 (20860 | 6.8 20335 |18260| 4.8 |14486|14486| 9.4 |28199 (20554 | 7.3 [22101|17954| 5.3 [15996|15391
8.3 |26884 (21166 6.4 |20858 |[18489| 4.6 [14905|14905| 8.8 |28812|20822| 7.0 |22647|18183| 5.0 |16446|15582
7.8 |27390[21396| 6.1 [21380 [18719| 4.3 [15242 |15242| 8.4 [29421|21090| 6.6 |23192| 18413| 4.8 |16808|15735
10.8 |37942 (29771 | 8.4 |29541 [26039| 6.0 (21084 (21084 | 11.6 |40663 29291 | 9.1 |32080|25613| 6.6 |23287|21934
10.3 | 38763 (30144 | 8.2 [30271 [26359| 5.8 |21676|21676| 11.0 |41510|29665| 8.7 |32840|25933| 6.4 [23921|22201
9.9 |39580|30518 | 7.7 30999 [26679| 5.6 |22272|22272| 10.6 {42352 (30038 | 8.3 [33472|26199| 6.1 |[24556|22467
9.5 [40276 (30837 | 7.4 |31605 (26946 | 5.3 (22750 (22750| 10.1 |43070|30358 | 8.0 |34229|26519| 5.9 [25065 |22681
9.1 4096931157 | 7.1 [32210 |27212| 5.1 |23230 |23230| 9.7 [43783|30678| 7.7 |34731|26732| 5.7 |25575|22894
11.3 |50889 41032 | 8.8 |39637 36060 | 6.3 (28320 (28320 | 12.1 | 5446940267 | 9.5 |42935|35372| 6.9 |31106|30400
10.6 |52932 (41950 | 8.2 (41205 36749 | 5.9 [29488 (29488 11.3 |56583|41185| 8.9 |44576|36060| 6.5 |32544 (31012
9.9 |54453|42639 | 7.7 |42598 |37361| 5.6 |30668 |30668| 10.6 |{58329 (41950 | 8.4 [46213|36749| 6.1 [33810|31547
9.3 |55965 (43327 | 7.3 [43989 (37973 | 5.3 |31686 (31686 | 10.0 59889 42639 | 7.9 |47482|37284| 5.8 [34717 (31930
8.8 |57300[43939| 6.9 [45031[38432| 5.0 |32540|32540| 9.4 |[61265|43251| 7.5 |48567|37743| 5.5 |35809|32389
10.1 |66092 52943 | 7.9 [51653 [46540| 5.7 [37125|37125( 10.8 [ 7044051860 | 8.5 |55629|45555| 6.2 [40679 (39250
9.6 |67623 (53633 | 7.6 52994 (47131 | 5.4 (38196 (38196 | 10.3 | 72253 |52648 | 8.2 |57268|46244| 6.0 [41831|39742
9.2 6914854322 7.2 |54112 |47624| 5.2 |39274 (39274 | 10.0 |73831|53337| 7.8 |58437|46737| 5.7 |42989|40235
8.8 7044954913 | 6.9 |55453 (48215| 5.0 (40141 (40141 | 9.4 |75400|54027| 7.4 |59604|47229| 5.5 [43917 (40629
8.4 |71744|55505| 6.6 |56346 |48609| 4.8 |41012|41012| 9.0 |76515|54519| 7.1 |60770|47722| 5.3 |44849|41023

TABLE E4

UNIT SIZE

06

08

12

16

20

78 °F DB/64 °F WB Entering Air 78 °F DB/65 °F WB Entering Air
40 °F Ent. Water 45 °F Ent. Water 50 °F Ent. Water 40 °F Ent. Water 45 °F Ent. Water 50 °F Ent. Water
AT | T-btu | S-btu | AT | T-btu | S-btu | AT | T-btu | S-btu | AT | T-btu | S-btu [ AT | T-btu | S-btu | AT | T-btu | S-btu
10.6 [18631[17321 | 8.2 [14324 [14324| 5.9 [10333 10333 11.4 [19961[16997 | 8.9 [15560|15147| 6.4 [11292] 11292
9.8 [19666|17775| 7.6 [15258 15258 | 5.5 [10970|10970| 10.5 |21044|17451| 8.2 |16480|15536| 6.0 [11997| 11997
9.1 |20479|18132| 7.1 [15984 (15984 | 5.1 |11560 (11560 | 9.7 [21969|17840| 7.6 |17250| 15861 | 5.6 |12646| 12646
8.5 [21290|18489| 6.6 |16569 [16412| 4.8 |12029 (12029 | 9.1 [22814 (18197 | 7.2 |17946|16153| 5.3 |13157| 14108
8.0 [21952|18781| 6.2 [17156 |16672| 4.5 |[12504 |12504| 8.5 [23502|18489| 6.7 |[18566| 16412 5.0 |[13675| 13675
10.3 [25852|22135| 8.1 |20197 [19649| 5.8 |14631 (14631 | 11.0 |27681|21791| 8.7 |21861|19343| 6.4 |[16006| 16006
9.7 |26716|22518 | 7.6 |20892 [19955| 5.5 |15199 (15199 | 10.4 [28577 22173 | 8.2 |22592|19649| 6.0 |16622| 16622
9.1 |27490|22862 | 7.2 |21588 (20261 | 5.2 |15691 15691 | 9.8 [29380 (22518 | 7.8 |23323|19955| 5.7 |17154| 17154
8.6 [28175(23168 | 6.8 22111 [20491| 5.0 [16188|16188| 9.2 |30089|22824 | 7.3 |23871|20185| 5.4 |17689| 17584
8.2 [28772|23436| 6.5 [22634 [20720| 4.7 |16522 |16522| 8.8 [30707 23091 | 7.0 [24418|20414]| 5.0 [18137]|17775
11.3 [39721|32561 | 8.9 |31380 (28883 | 6.5 |22952 (22952 | 12.1 |42426|32081| 9.6 |33759|28403| 7.2 [25107|24777
10.8 {40671 (32988 | 8.5 (32111 (29202 | 6.3 |23539 (23539 11.5 [43408|32508 | 9.2 |34650|28776| 6.8 |25736 | 25044
10.3 (41499 (33361 | 8.2 (32842 [29522| 6.0 (24130 |24130| 11.0 |44263|32881| 8.8 [35412|29096| 6.6 |26367|25311
9.9 [42322|33734| 7.9 |33572 (29842 | 5.8 |24725|24725| 10.6 |45113 33254 | 8.5 |36173|29416| 6.3 |27000| 25577
9.5 [43025|34054 | 7.6 [34180 30109 | 5.6 [25202|25202| 10.2 |45837|33574| 8.2 |36806|29682| 6.1 |27508| 25790
11.8 [53272|44959 | 9.3 |41972 39987 | 6.8 |30741 (30741 | 12.6 | 56987 |44270| 10.0 |45198| 39298 | 7.4 |[33436| 33436
11.1 [55507 |45953 | 8.7 [43713 (40752 | 6.4 |32060 32060 | 11.8 [59127|45188| 9.4 |47025|40063| 7.0 |35035 | 35015
10.4 |57217 46718 | 8.2 (45282 (41440| 6.1 |33396 33396 11.1 6107346030 | 8.8 |48667|40752| 6.6 |36289 | 35550
9.8 |58916|47483 | 7.8 |46677 (42052 | 5.7 |34406 |34400| 10.4 | 62654 46718 | 8.3 |50125|41364| 6.2 |37550| 36086
9.2 6026748095 | 7.4 |47896 |42588 | 5.4 |35423|35423| 9.9 |64225|47407| 7.9 |51579|41976| 5.9 |38635]| 36545
10.6 | 6924058000 | 8.4 |54745 (51597 | 6.2 |40328 (40328 | 11.3 |73758|57015| 9.0 |58860|50710| 6.8 |43991| 43991
10.1 {71006 | 58788 | 8.0 [56308 (52286 | 5.9 (41597 |41597  10.8 | 75592 |57803| 8.6 |60502|51400| 6.4 |45131|44898
9.7 |72766 (59576 | 7.7 |57649 |52877 | 5.7 |42663|42663| 10.3 |77416|58591| 8.2 [61908|51991| 6.2 |46277| 45390
9.2 |74081|60167 | 7.4 |58991 (53468 | 5.5 |43737 43737 | 9.8 |78778|59182| 7.9 |63313|52582| 5.9 |47428| 45883
8.8 [75391[60758 | 7.1 [60109 53961 | 5.2 |44601 [44601| 9.4 [80360|59872| 7.6 |64482|53074| 5.7 |48351|46277
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Direct Drive 4-Row Cooling Capacities

TABLE E5

78 °F DB/68 °F WB Entering Air 80 °F DB/64 °F WB Entering Air

40 °F Ent. Water 45 °F Ent. Water 50 °F Ent. Water 40 °F Ent. Water 45 °F Ent. Water 50 °F Ent. Water

AT | T-btu | S-btu | AT | T-btu | S-biu | AT | T-btu | S-btu | AT | T-btu | S-btu | AT | T-btu | S-btu [ AT | T-btu | S-btu
14.0 {24591 15991 [ 11.3 |19863 [ 14238 | 8.6 [15083 {12486 | 10.4 | 18206|18206| 8.0 |14100| 14100 5.9 [10274| 10274
12.9 (2579416445 10.4 |20923 [ 14628 | 7.9 (15876 |12778| 9.6 |19277 18994 7.5 [14982|14982| 5.4 |10916| 10916
11.9 [26901 (16867 | 9.7 21803 [14952| 7.4 [16672|13070| 8.9 |20137|19383| 7.0 |15740| 15740 5.1 [11520| 11520
11.1 [27830 (17224 | 9.0 |22591 [15244| 6.9 (17292 (13297 | 8.4 |20926|19740| 6.5 |16368| 16368 | 4.8 [12017| 12017
10.4 (2858417516 | 8.4 |23290 15504 | 6.5 [17913 |13524| 7.8 |21572|20033| 6.2 [16930| 16930| 4.5 |12460| 12460
13.5 (33873 (20720 [ 11.0 (27538 18311 | 8.4 [21096 |[15939 | 10.1 | 25400 (23610 7.9 [19843|19843| 5.8 [14505| 14505
12.6 [ 34851 (21103 [ 10.3 |28459 [18655| 7.9 (21828 |16207 | 9.6 |26329|24030( 7.5 [20593|20593| 5.5 [15110| 15110
11.9 [35725|21447 | 9.7 |29274 ({18961 | 7.5 [22560 |16475| 9.0 |27087 |24375| 7.1 [21263|21263| 5.2 |15648| 15648
11.2 [ 36591 (21791 | 9.2 29984 (19228 | 7.1 |23082 |16666| 8.5 |27759|24681| 6.7 |21851|21851| 4.9 [16116| 16116
10.6 [ 37260 | 22059 | 8.7 [30589 [19458 | 6.7 [23604 |16857 | 8.1 2834524948 | 6.4 [22357|22233| 4.7 [16510] 16510
14.6 {51318 30535 12.0 {42118 26963 | 9.3 (32641 |23445| 11.2 |39215|34723| 8.8 [30959|30959| 6.5 |22894| 22894
13.7 |51318 (30535 [ 11.5 |43102 [27336| 8.9 |33369 (23711 | 10.7 | 40266 |35203| 8.5 |31785|31364| 6.3 |23561| 23561
13.3 5343731388 11.0 |43941 [27656 | 8.5 |34241 (24031 10.2 |41080|35576| 8.1 |32612|31738| 6.0 [24122| 24122
12.8 |54354|31761 | 10.5 |44777 |27976 | 8.2 |34821 |24244| 9.8 |41891 35949 7.8 [33322|32058| 5.8 |24687| 24687
12.0 |55136 32081 | 10.1 |45470 (28243 | 7.9 |35545 |24511| 9.4 |42584|36269| 7.5 [33913|32324| 5.6 |25256| 25256
15.2 68734 (41823 [ 12.5 [56314 [37080| 9.6 [43458 |32338| 11.7 | 5267348061 | 9.2 [41538|41538| 6.8 [30699| 30699
14.2 | 7126342817 | 11.6 |58353 [37845| 9.0 (45339 |33026 | 10.9 | 54862 |49055| 8.7 [43383|43383| 6.4 |32095| 32095
13.3 | 73381 (43658 [ 11.0 [60380 [38610| 8.5 [46800 |33561 | 10.3 | 5670649897 8.1 4489944542 6.0 |33355| 33355
12.5 | 75288 | 44423 | 10.3 |61991 [ 39222 | 8.0 (48259 (34097 | 9.7 |58375|50662| 7.7 |46419|45231| 5.7 [34472| 34472
11.8 [76990| 45112 | 9.8 |63594 [39834| 7.6 [49507 |34556 | 9.2 |59704|51274| 7.3 [47602| 45766| 5.4 |35438| 35438
13.6 [88514 (53764 [ 11.1 [72539 (47656 | 8.6 [56285 |41647 | 10.5 |68548 61995 8.4 [54482|54482| 6.2 [40547| 40547
12.9 | 90771 54651 [ 10.6 |74376 [48346| 8.3 |57896 |42238| 10.0 | 7049162882 8.0 |55988|55988| 5.9 [41742| 41742
12.3 [92515|55340 | 10.1 |76206 [49035| 7.9 (59237 [42731| 9.6 |71999|63571| 7.6 |57282|56872| 5.7 |42951| 42951
11.8 | 94494 (56128 | 9.7 |77767 [49626| 7.6 |60578 |43223| 9.2 |73504|64261| 7.3 |58579|57464| 5.5 |43968| 43968
11.3 [96215|56818 | 9.3 [79064 [50119| 7.2 |61649 |43617| 8.8 |75003|64951| 7.0 [59878|58055| 5.3 |44787| 44787

80 °F DB/67 °F WB Entering Air 80 °F DB/70 °F WB Entering Air
40 °F Ent. Water 45 °F Ent. Water 50 °F Ent. Water 40 °F Ent. Water 45 °F Ent. Water 50 °F Ent. Water
AT | T-btu | S-btu | AT | T-btu | S-btu | AT | T-btu | S-btu | AT | T-btu | S-btu | AT | T-btu | S-btu | AT | T-btu | S-btu
12.8 (22384 (17599 [ 10.2 [17861 15814 | 7.6 [13295 [13295| 15.5 | 27225 [16528| 12.7 [22358| 14808 9.9 |17405| 13088
11.8 [23612|18085| 9.4 |18846 [16203| 7.1 [14153 |14153 | 14.3 | 28575 [17015| 11.8 |23564 | 15230| 9.2 |18434| 13445
10.9 |24671|18507 | 8.8 [19751 (16560 | 6.6 |14865 (14613 | 13.2 | 29823 [17469| 10.9 |24579| 15587 | 8.5 (1927713737
10.2 | 25562 | 18864 | 8.2 [20492 (16852 | 6.2 |15505 (14873 | 12.3 | 30793 [17826| 10.2 [25496| 15911| 8.0 |20025| 13997
9.5 [|26287|19156| 7.7 |21151 [17112] 5.8 [15988 |[15067 | 11.5 | 31756 [18183| 9.5 |26227|16171] 7.5 [20680| 14224
12.4 |31059 | 22615 | 10.0 {25005 (20206 | 7.5 [18821 (17758 | 15.0 | 37518 [21468| 12.4 {31004 | 19097 | 9.7 |24358| 16764
11.6 | 32097 | 23036 | 9.4 |25878 (20550 7.1 [19585 (18064 | 14.0 | 38641 [21889| 11.6 [32074 | 19479| 9.2 |25238| 17070
11.0 |32941|23380 | 8.9 [26652 (20856 | 6.7 (20161 ({18294 | 13.2 | 39653 [22271| 10.9 [32925| 19785 8.6 (26007 | 17337
10.3 | 33686 | 23686 | 8.4 [27328 (21124 | 6.4 (20739 (18523 | 12.4 | 40557 [22615| 10.4 |33771|20091| 8.2 |26665| 17567
9.8 [34428 23992 | 8.0 |27906 [21353| 6.1 [21318 [18752| 11.8 [41354 [22921| 9.8 |34403|20321] 7.8 [27321| 17796
13.5 |47474|33284 [ 11.0 | 38483 29658 | 8.4 (29412 |26087 | 16.2 | 56725 [31631| 13.5 |47271|28112| 10.7 |37516| 24647
12.9 |48634 | 33764 | 10.5 [39558 30085 | 8.0 |30223 (26406 | 15.4 | 57973 [32111| 12.9 | 48444 |28539| 10.2 38431 | 24967
12.4 |49530|34137 | 10.1 [40362 |30405| 7.7 |30900 (26673 | 14.7 | 59074 |32537| 12.3 [49319|28859| 9.8 |39343| 25287
11.6 |49530 34137 | 9.7 |41164 |30725| 7.4 [31578 (26940 14.1 | 60167 [32964| 11.8 |50334|29232| 9.4 |40102| 25553
11.4 |51307 34883 | 9.3 [41963 |31045| 7.2 |32257 [27206| 13.5 |61116 [33337| 11.4 |51200|29552| 9.1 |40858| 25820
14.1 | 63640 |45843 | 11.4 [51575 (41024 | 8.7 |39185 (36128 | 16.8 | 75862 [43242| 14.0 {63089 | 38576 11.1 50047 | 33986
13.2 |66079 | 46837 | 10.7 |53703 (41865| 8.2 |40914 (36817 | 15.7 | 78709 [44313| 13.1 | 65646 | 39494 | 10.4 (52024 | 34675
12.4 |68126 | 47678 | 10.1 |55440 (42553 | 7.7 |42458 [37428 | 14.7 | 81121 [45231| 12.3 |67762| 40259 | 9.8 |53777| 35287
11.6 |69972|48443 | 9.5 [57171 (43242 7.3 (43812 [37964 | 13.9 | 83309 [46072| 11.6 |69653 | 40947 | 9.2 |55525| 35899
11.0 [71804 49208 | 9.0 [58512 |43777| 6.9 |45170 38499 | 13.1 | 85280 [46837| 10.9 |71323|41559| 8.7 |56851| 36358
12.6 |82320 (59040 | 10.3 {66828 52833 | 7.9 (51175 (46627 | 15.0 | 97680 [55592| 12.5 [81245|49583| 9.9 (64478 | 43672
12.0 |84251|59828 | 9.8 [68568 (53523 | 7.5 (52654 (47218 | 14.3 |100040({56478| 11.9 [83441|50371| 9.4 |66173| 44263
11.5 |86171|60616 | 9.4 |70305 (54213 | 7.2 (54137 [47809| 13.6 |{102381|57365| 11.4 |85353|51060| 9.0 |67865| 44854
11.0 |88081|61404 | 9.0 71790 (54804 | 6.9 |55376 (48302 | 13.0 |{104448|58153| 10.9 [87256|51750| 8.7 |69554 | 45445
10.5 [89507 61995 | 8.6 [73025 55296 | 6.6 |56370 (48696 | 12.5 [106244|58843| 10.4 |88880|52341| 8.3 |70677| 45839
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Direct Drive 4-Row Cooling Capacities

TABLE E7

= 82 °F DB/67 °F WB Entering Air 82 °F DB/69 °F WB Entering Air

E 40 °F Ent. Water 45 °F Ent. Water 50 °F Ent. Water 40 °F Ent. Water 45 °F Ent. Water 50 °F Ent. Water

> AT | T-btu | S-btu | AT | T-btu | S-biu AT | T-btu | S-biu | AT | T-btu | S-btu [ AT | T-biu | S-btu | AT | T-btu | S-btu
12.5 121892[ 18850 | 9.9 (17438 |17033| 7.4 [13048 13048 | 14.2 (24892 (18168 | 11.5 [20191| 16416 8.8 |15458| 14631
11.5 |23092 | 19337 | 9.2 (18462 |17454| 6.9 |13922 |13922| 13.1 [26273|18688| 10.6 |21325| 16838 | 8.2 [16390| 14988

06 10.7 |24130( 19758 | 8.6 |19335|17811| 6.5 |14592 (14592 | 12.1 (27387 (19109 | 9.9 |22371|17227| 7.6 |17245| 15313
10.0 | 25084 20148 | 8.1 (2013318136 6.1 |15272 |15272| 11.3 [28409 19499 | 9.2 |23155|17519| 7.2 |17934| 15572
9.4 |25877|20472| 7.5 [20772|18395| 5.7 |15807 [15807 | 10.6 |29255|19823| 8.7 |23938| 17811| 6.7 |18540| 15799
12.2 | 30476 (24128 | 9.8 |24457 |21680| 7.4 |18511 (18511 | 13.8 | 34561 (23401 | 11.3 |28296|21030| 8.8 |21930| 18659
11.4 | 31500 (24549 | 9.2 (25400 |22063| 7.0 |19238 |19238 | 12.9 | 35651 [23822| 10.6 [29216|21374| 8.3 |22749| 18965

08 10.8 |32425|24931 | 8.7 |26155|22369| 6.6 |19880 |19806 | 12.2 | 36634 |24205| 10.0 {30133 |21719| 7.8 [23467| 19233
10.2 | 33254 (25276 | 8.2 |26815|22637 | 6.3 |20433 (20036 | 11.5 |37512 (24549 | 9.5 |30844|21986| 7.4 |24084| 19462
9.7 [33896|25543 | 7.8 [27475[22904| 6.0 [20989 |20265| 10.9 |38288|24855| 9.0 [31553|22254| 7.0 [24701| 19692
13.3 | 46834 | 35499 | 10.8 (37986 | 31874 | 8.3 |29051 |28249 | 15.0 | 52704 | 34433 | 12.4 | 43557 | 30914 | 9.7 |[33980| 27342
12.8 |47982 (35979 | 10.4 |38907 | 32247 | 7.9 |29831 (28568 | 14.3 |53919 34913 | 11.8 |44545|31287| 9.3 |34986| 27715

12 12.2 | 48996 | 36405 | 9.9 |39827 |32620| 7.6 |30614 (28888 | 13.7 |54991 (35339 | 11.4 |45529|31661| 8.9 |35848| 28035
11.7 |49879 (36779 | 9.5 (40614 32940 7.2 |31269 |29155| 13.2 | 56057 | 35766 | 10.9 | 46509 | 32034 | 8.6 |[36566 | 28302
11.3 |50758 37152 | 9.2 [41399[33260| 7.1 |31925 (29421 | 12.6 |56983|36139| 10.5 | 47207 |32300| 8.3 |37284| 28568
13.9 |62828 (49021 | 11.3 |50816 44126 | 8.6 |38860 (39230 | 15.6 |70522|47338| 12.9 |58036| 42596 | 10.0 |45308 | 37853
13.0 | 65234 50016 | 10.6 (52892 | 44967 | 8.1 |40514 |39919| 14.6 | 7327848409 | 12.1 |60482| 43514 | 9.4 [47360| 38618

16 12.2 |67439(50934 | 9.9 |54777 |45732| 7.7 |42181 (40607 | 13.7 | 7561949327 | 11.3 |62512|44279| 8.9 |49004 | 39230
11.5 | 69264 | 51698 | 9.4 (56471 |46420| 7.2 |43484 |41143| 12.9 |77745|50169| 10.7 |64330| 44967 | 8.4 |50650| 39842
10.9 | 70896 | 52387 | 8.9 |57974 |47032| 6.9 |44793 |41678| 12.2 | 79662 50934 | 10.1 |65939 | 45579| 8.0 [52089| 40378
12.5 |81355(63133| 10.1 |65942 56829 | 7.8 |50842 (50622 | 14.0 [91177 (60966 | 11.5 |75141|54858| 9.1 |59066 | 48849
11.9 |83495|64020 | 9.7 |67878 |57617| 7.4 |52255 (51213 | 13.3 |93457 (61853 | 11.0 | 77236| 55646 | 8.6 |60646| 49440

20 11.4 | 85389 (64808 | 9.3 (69572 |58306| 7.1 |53676 |51804 | 12.7 | 9547262641 | 10.5 | 79065 | 56336 | 8.3 [62227 | 50031
10.9 | 87039 (65498 | 8.9 |71023 |58897 | 6.8 |54866 (52297 | 12.2 |97475|63429| 10.1 |80628| 56927 | 7.9 |63546| 50524
10.4 |88681|66187 | 8.5 72473 |59488| 6.6 |56059 (52790 | 11.6 |99218|64119| 9.6 |82186|57518| 7.6 |64866]| 51016

TABLE E8

UNIT SIZE

06

08

12

16

20

82 °F DB/72 °F WB Entering Air 85 °F DB/67 °F WB Entering Air
40 °F Ent. Water 45 °F Ent. Water 50 °F Ent. Water 40 °F Ent. Water 45 °F Ent. Water 50 °F Ent. Water
AT | T-btu | S-btu | AT | T-btu | S-btu | AT | T-btu | S-btu | AT | T-btu | S-btu | AT | T-btu | S-btu | AT | T-btu | S-btu
17.1 129914 (17033 | 14.2 [24919| 15345 11.3 [19816 |13658 | 12.1 |21240 (20678 | 9.6 [16901| 16901 | 7.3 [12842| 12842
15.7 13151217584 | 13.1 [26278|15799 | 10.5 |20998 | 14047 | 11.2 | 22541 (21230| 9.0 |[18001|18001| 6.8 |13691| 13691
14.5 | 3281418039 | 12.2 |27435|16189| 9.7 |21982 |14372| 10.4 | 23539 (21651 | 8.4 |18894|18894| 6.4 |14431|14431
13.5 |33919|18428 | 10.9 |28393|16513| 9.1 |22768 (14631 | 9.8 |24461|22041| 7.8 |19646|19646| 6.0 |15051 (15051
12.7 [34923|18785] 10.6 | 2934616838 | 8.6 |23552 [14891| 9.2 |25305|22398| 7.4 |20327]|20288| 5.7 |15611|15611
16.5 |41255(22178 | 13.8 | 34685|19883 | 11.1 |27859 (17588 | 11.9 2979626397 | 9.5 |23925|23911| 7.3 [18282| 18282
15.4 42532 (22637 | 13.0 [35800|20265| 10.4 |28781 |17894 | 11.2 |30790 (26818 | 9.0 [24822|24294| 6.9 |18951|18951
14.5 |43692 (23057 | 12.2 | 36797 (20609 | 9.8 |29585 (18162 | 10.6 | 31782 (27239 | 8.5 |25633|24638| 6.5 |19629|19629
13.7 | 44632 |23401 | 11.6 | 3767720915 9.3 |30386 |18429 | 10.0 | 32590 (27583 | 8.1 |26356|24944| 6.2 [20229 20229
13.0 [45566 [ 23746 | 11.0 [ 3844421183 | 8.9 [31071 (18659 | 9.5 |33307 (27889 | 7.7 |26989|25210| 5.9 |20748|20748
17.8 162419 (32727 | 15.0 |52730|29262 | 12.2 |42726 |25849 | 13.1 | 45971 38769 | 10.7 | 37387| 35144 | 8.2 |28660 |28660
17.0 |63719 33207 | 14.4 |53950|29688 | 11.6 {43681 (26169 | 12.6 |47220|39302| 10.2 | 38400 | 35570 7.9 [29513|29513
16.2 |65008 | 33686 | 13.7 |55012|30061 | 11.1 |44632 (26489 | 12.0 | 48214 (39729 | 9.8 |39287|35943| 7.6 |30372|30372
15.5 |66145|34113 | 13.2 | 56067 | 30434 | 10.7 |45580 (26809 | 11.5|49204 [40155| 9.4 |40174|36316| 7.3 |30988|30988
14.9 |67133|34486 | 12.6 | 5696730754 | 10.3 |46368 |27076 | 11.1 | 50067 [40528 | 9.1 |[40933|36636| 7.0 [31732|31732
18.5 | 83371 (44661 | 15.6 | 70272|40072| 12.6 |56650 (35482 | 13.7 |61599 (53636 | 11.0 |49845| 48664 | 8.5 |38432|38432
17.3 | 86550 45809 | 14.6 | 72938|40990 | 11.8 |58949 (36247 | 12.8 | 64121 (54707 | 10.4 |52189|49659| 8.0 |40309 40309
16.2 | 89064 | 46726 | 13.7 | 7536341831 11.1 {61010 |36935| 12.1 |66453 55701 | 9.8 |53997|50423| 7.6 [41865|41865
15.2 |91551 | 47644 | 12.9 |77550|42596 | 10.4 |62834 |37547 | 11.4 | 68416 56543 | 9.3 [55808|51188| 7.2 |43262|43262
14.4 |93603 48409 | 12.2 | 7928843208 | 9.9 |64650 (38159 | 10.7 | 70014 57231 | 8.8 |57257|51800| 6.8 |44494|44494
16.5 [107336| 57420 | 13.9 |90479|51509 | 11.2 |73256 |45697 | 12.3 | 80134 {69175| 10.0 | 65294 | 62870| 7.8 [50631|50631
15.6 |109797| 58306 | 13.2 |92769|52297 | 10.7 |75030 |46288 | 11.7 | 82445|70160| 9.6 [67143|63659| 7.4 |52164|52164
14.9 [112240/59193 | 12.6 | 95047 | 53085 | 10.3 |77095 (46977 | 11.2|84289 70949 | 9.1 |68764|64348| 7.1 |53489|53489
14.3 [114663| 60079 | 12.1 (97029 |53775| 9.8 |78566 (47470 | 10.7 8612871737 | 8.8 |70388| 65038 | 6.8 [54824 (54824
13.7 [116535/ 60769 | 11.6 |98720|54366 | 9.4 |80326 (48061 | 10.3 187732172426 | 8.4 |71780|65629| 6.6 |55943|55943
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Direct Drive 4-Row Cooling Capacities

TABLE E9

UNIT SIZE

06

08

12

16

20

85 °F DB/71 °F WB Entering Air 85 °F DB/74 °F WB Entering Air

40 °F Ent. Water 45 °F Ent. Water 50 °F Ent. Water 40 °F Ent. Water 45 °F Ent. Water 50 °F Ent. Water

AT | T-btu | S-btu | AT | T-btu | S-btu | AT | T-btu | S-btu | AT | T-btu | S-btu | AT | T-btu | S-btu | AT | T-btu | S-btu
15.5 [27250 |19380 | 12.7 (22352 | 17627 | 10.0 {17498 |15875| 18.5 (32396 |18212| 15.6 {27312 | 16557 | 13.4 |23555| 15356
14.3 | 28689 (19899 | 11.8 {23624 | 18082 | 9.3 |18652 |16297 | 17.0 34058 |18763| 14.3 (28720 | 17011 | 11.7 |23555| 15356
13.3 [ 29940 (20353 | 11.0 {24805 | 18504 | 8.7 |19548 |16621 | 15.7 35509 [19250( 13.3 (30020 | 17433 | 10.9 |24472| 15648
12.4 {31094 (20775 ] 10.3 [25713 | 18828 | 8.1 |20359 |16913 | 14.7 |36753 [19672| 12.4 (31113 | 17790| 10.3 |25387 | 15940
11.6 [ 32064 (21132 | 9.7 [26618 |19153| 7.6 |21082 |17173| 13.7 |37892 [20061| 11.6 [32101 | 18114 9.5 [26199| 16200
15.1 | 37874 |24944 | 12.5 (31350 | 22573 | 9.9 |24823 20240 17.9 (44756 |23682| 15.1 |37935 | 21387 | 12.4 |30981| 19131
14.2 | 39112 |25403 | 11.8 {32520 | 22993 | 9.4 |25785|20584 | 16.8 (46195 [24179| 14.2 (39207 | 21808 | 11.6 |32054 | 19475
13.4 | 40238 (25824 | 11.1 [33475 |23338 | 8.8 |26535|20852 | 15.8 (47401 |24600( 13.4 [40355|22190| 11.0 |33005| 19781
12.6 41153 |126168 | 10.5 (34320 | 23644 | 8.4 |27285 (21119 14.9 |48487 |24982| 12.7 {41382 | 22534 | 10.4 |33952| 20087
12.0 [42061 [26512] 10.0 [35057 | 23911 | 8.0 27928 |21349 | 14.1 |49565 [25365( 12.0 (42176 | 22802 9.9 [34660| 20316
16.5 [ 57789 |36690 | 13.8 (48271 |33171| 11.0 |38602 |29706 | 19.3 67793 |34930| 16.5 [57735|31465| 13.5 |47536| 28106
15.7 [ 59194 |37223 | 13.2 {49444 | 35598 | 10.5 |39651 |30079 | 18.4 (69294 |35463| 15.7 (59158 | 31945| 13.0 |48688 | 28479
15.0 [60311 [37649 | 12.6 [50613 | 34024 | 10.1 |40548 |30399 | 17.6 70634 |35943| 15.1 (60414 | 32371 | 12.4 |49836 | 28853
14.4 ({61558 |138129 | 11.9 (50613 |34024 | 9.7 |41445|30719| 16.9 71963 |36423| 14.4 {61508 | 32745| 11.9 |50816| 29173
13.9 [ 62522 |38502 | 11.6 [52501 | 34717 | 9.4 |42192|30985| 16.2 |73135 [36850| 13.9 (62596 | 33118 | 11.5 |51793| 29492
17.1 | 77207 |50423 | 14.3 [64417 | 45757 | 11.4 |51372 41091 | 20.0 (90410 [47670( 17.1 77038 | 43157 | 14.0 |63166 | 38644
16.0 [ 80283 |51571 | 13.4 (66963 |46675| 10.7 |53513 |41856 | 18.7 |93936 |48894| 16.0 {80032 | 44151 | 13.1 |65783| 39485
15.0 | 82924 (52565 | 12.6 {69285 |47517 | 10.1 |55656 |42621 | 17.6 |96767 |49888| 15.0 (82545 | 44992 | 12.4 |68151 | 40250
14.2 | 85139 |53407 | 11.9 (71386 |48282| 9.5 |57370 (43233 | 16.5 (99353 |50806| 14.1 {85039 | 45834 | 11.6 |70037 | 40862
13.4 | 87335 54248 | 11.2 [73267 |48970| 9.0 |58869 |43769 | 15.6 [101700(51647| 13.4 |87064 | 46522 | 11.0 |71916| 41474
15.3 99820 (64939 | 12.8 {83394 | 58930 | 10.2 |66649 |52921 | 17.8 (116135/61196| 15.2 (98917 | 55384 | 12.5 |81376| 49670
14.6 (102196|65826 | 12.2 (85575 |59718 | 9.8 |68572 |53610| 17.0 [119263|62279| 14.5 101588| 56270| 11.9 |83518| 50359
13.9 [104558|66713 | 11.7 [87749 | 60506 | 9.3 |70222 |54201 | 16.2 (121803|63166| 13.8 [103950| 57058 | 11.4 |85655| 51049
13.3 [106905(67599 | 11.2 {89645 |61196| 9.0 |71872|54792| 15.5 [124323|64053| 13.3 [106299| 57846 | 10.9 |87784| 51739
12.8 [108720/68289 | 10.7 (91265 |61787 | 8.6 |73522 |55384 | 14.9 [126548|64841| 12.7 108344| 58536| 10.5 {89302 | 52231

Direct Drive 6-Row Cooling Capacities

TABLE F1

UNIT SIZE

06

08

12

16

20

72 °F DB/60 °F WB Entering Air 72 °F DB/62 °F WB Entering Air

40 °F Ent. Water 45 °F Ent. Water 50 °F Ent. Water 40 °F Ent. Water 45 °F Ent. Water 50 °F Ent. Water

AT | T-btu | S-btu | AT | T-btu | S-btu | AT | T-btu | S-btu | AT | T-btu | S-btu | AT | T-btu | S-btu | AT | T-btu | S-btu
11.1 [19539 [17202 | 8.3 [14571 [14571| 5.5 | 9614 | 9614 | 12.9 [22694 [16683] 10.0 |17516 | 14346| 7.0 [12207| 12010
10.3 | 20642 (17754 | 7.8 |15570 [15255| 5.2 |10412|10412| 11.9 (23942 |17267| 9.3 (18614 | 14833| 6.5 |13086| 12399
9.6 (2160318241 | 7.3 [16436 |15677| 4.9 |11105|11105| 11.1 |24966 |17754| 8.6 (19487 | 15223| 6.1 |13822| 12724
9.0 (22489 |18695| 6.9 |17168 [16034| 4.7 |11681|11681| 10.3 |25840 [18176| 8.1 |20281 | 15580| 5.8 |14413| 12984
8.4 [23177|19052| 6.4 [17764 |16326| 4.4 [12198 [12198| 9.7 |26636 [18565| 7.6 |20926 | 15872| 5.4 [15005| 13243
10.2 [ 25446 |21498 | 7.7 |19197 [18400| 5.1 |12843 (12843 11.8 (29573 |21001| 9.2 (23039 |17979| 6.5 |16188| 14958
9.6 26416 (21995 7.3 |20060 [18821| 4.9 [13519 (13519 11.1 [30522 |21460| 8.7 |23890 | 18362 6.1 |16885| 15264
9.1 |27228 |22416 | 6.9 |20764 (19165 4.7 |14127 |14127| 10.4 |31382 |21880| 8.2 [24651 | 18706| 5.8 |17495| 15531
8.6 |27886 (22760 | 6.6 |21388 [19471| 4.5 [14664 [14664| 9.9 [32155|22263| 7.8 |25322|19012| 5.6 [18106| 15799
8.1 [28537 (23104 | 6.3 |21931 [19739| 4.3 [15127 [15127| 9.3 [32766 |22569| 7.4 |25906 | 19280| 5.3 |18630| 16029
10.2 [ 35669 |30127 | 7.7 |26842 [25755| 5.1 |17949|17949| 11.8 [41358 |29380| 9.2 |32252 (25169 | 6.4 (22564 | 20904
9.7 | 36607 |30607 | 7.4 |27719 [26182| 4.9 |18579 (18579 11.3 42352 [29860| 8.8 |[33083|25542| 6.2 |23416| 21277
9.3 | 37434 (31033 | 7.1 |28485 [26555| 4.8 [19215[19215| 10.8 43336 |30340| 8.5 |[33911|25915| 6.0 |24026| 21543
9.0 | 38254 (31460 | 6.8 [29140 (26875 4.7 |19856 |19856| 10.4 |44095 |30713| 8.1 (34616 |26235| 5.8 |24635| 21810
8.6 | 38966 (31833 | 6.6 |29793 [27195| 4.5 [20393 [20393| 9.9 [44847 |31086| 7.8 |35318|26555| 5.6 |25245| 22076
10.8 (48788 |41925| 8.1 |36521 (35882 | 5.3 |24077 |24077 | 12.6 [56906 |40931| 9.8 [44031 |35041| 6.8 |30650| 29151
10.2 | 50902 (42996 | 7.7 |38406 (36800 5.1 [25700 [25700| 11.8 [59152 |42001| 9.2 |46087 | 35959| 6.5 |32386| 29916
9.6 [52694 (43914 | 7.3 |40131 (37641 | 4.9 |27052 |27052| 11.1 (61052 [42919| 8.7 |47789|36723| 6.1 |33780| 30528
9.0 |54319|44755| 6.9 [41539 (38330 4.7 |28268 |28268| 10.4 |62771 |43761| 8.2 (49309 |37412| 5.8 |35001| 31063
8.6 | 55781 (45520 | 6.6 |42786 [38942| 4.5 [29341[29341| 9.9 |64162 |44449| 7.8 |50652|38024| 5.6 |36222| 31598
10.2 | 66630 |55767 | 7.7 |50427 [47689| 5.2 |33717 33717 | 11.9 77431 |54585( 9.3 (60280 | 46606 | 6.5 |42479| 38725
9.8 | 68542 (56753 | 7.4 |52036 [48477| 5.0 [35066 [35066 | 11.3 |79255 |55472| 8.8 (62026 |47394| 6.2 (4382139316
9.3 | 70058 [57541 | 7.1 |53442 [49167| 4.9 [36428 |36428| 10.8 [81061 |56359| 8.5 (63546 |48083| 6.0 |45164 | 39907
8.9 | 71563 |58329 | 6.8 |54844 (49857 | 4.7 |37408 |37408| 10.3 |82651 |57147| 8.1 [65057 | 48773 | 5.8 |46284| 40399
8.6 | 72869 (59018 | 6.6 56042 50448 | 4.5 [38394 [38394| 9.9 [84030 |57836| 7.8 166132 ]49266| 5.6 |47404| 40892
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TABLE G - Direct Drive Hot Water Heating Capacities

1-ROW COIL
ONIT SIZE - oD HIGH FAN SPEED LOW FAN SPEED
CFM BTU/HR WTD LAT CFM BTU/HR WTD LAT
0.50 0.2 840 12035 45.7 82.6 360 9829 37.5 94.0
1.00 0.7 840 17105 31.9 87.9 360 12915 245 101.5
06 1.50 1.5 840 19879 25.2 90.8 360 14544 18.4 105.5
2.00 27 840 21893 20.7 92.9 360 15592 14.7 108.1
250 4.1 840 23335 17.7 94.4 360 16288 12.4 109.8
1.00 0.7 990 19626 37.1 87.4 480 15663 29.7 98.7
1.50 15 990 23113 29.2 90.5 480 17833 225 102.7
08 2.00 27 990 25493 24.2 92.6 480 19219 18.2 105.2
2.50 4.1 990 27236 20.6 94.2 480 20203 15.3 107.0
3.00 5.8 990 28581 18.0 95.4 480 20921 13.2 108.3
2.00 27 1380 35003 33.1 92.3 675 26693 25.2 104.8
2.50 4.1 1380 37575 28.5 93.9 675 28164 21.4 106.7
12 3.00 5.8 1380 39612 25.0 95.2 675 29291 18.5 108.1
3.50 7.8 1380 41220 22.3 96.2 675 30158 16.3 109.3
4.00 10.1 1380 42536 20.1 97.1 675 30859 14.6 110.2
2.00 27 1980 45793 43.6 90.4 975 35757 33.6 102.2
3.00 5.8 1980 52723 33.3 93.4 975 39690 25.1 105.8
16 4.00 10.1 1980 57202 27.0 95.4 975 42161 19.9 108.0
5.00 15.4 1980 60320 22.8 96.8 975 43817 16.6 109.5
6.00 21.9 1980 62638 19.7 97.8 975 45059 14.2 110.6
3.00 27 2550 58672 37.0 90.2 1250 45329 28.6 101.9
20 4.00 46 2550 64741 30.5 92.3 1250 48832 23.2 104.3
5.00 7.1 2550 69047 26.1 93.8 1250 51336 19.4 106.1
6.00 10.1 2550 72402 22.8 94.9 1250 53116 16.8 107.3
7.00 13.5 2550 75007 20.3 95.8 1250 54536 14.7 108.3
Notes: Above capacities based on:

PD - Pressure Drop in Ft of Water. Includes PD, Across Coil Only.

WTD - Water Temperature Drop in °F
LAT - Leaving Air Temperature in °F

Contact factory for hot water capacities at conditions other than those listed.

Entering Water Temperature - 180 °F
Entering Air Temperature - 70 °F

77 of 146



TABLE H - Direct Drive Hot Water Heating Capacities

2-ROW COIL
UNIT SIZE GPM oD HIGH FAN SPEED LOW FAN SPEED
CFM BTU/HR WTD LAT CFM BTU/HR WTD LAT
1.00 0.2 840 27057 51.5 98.3 360 20221 38.2 119.4
1.50 0.5 840 32287 40.6 103.8 360 22941 28.8 126.0
06 2.00 0.8 840 35729 33.9 107.4 360 24645 23.3 130.2
2.50 1.2 840 38311 29.0 110.1 360 25813 19.6 133.0
3.00 1.6 840 40284 25.4 112.1 360 26721 16.8 135.2
2.00 0.9 990 41282 38.7 106.7 480 30342 28.7 125.5
2.50 1.3 990 44251 33.6 109.3 480 31988 24.2 128.6
08 3.00 1.8 990 46701 29.5 111.5 480 33253 20.9 130.9
3.50 2.3 990 48609 26.3 113.1 480 34183 18.5 132.6
4.00 2.9 990 50165 23.8 114.5 480 34945 16.6 134.0
3.00 0.8 1380 59452 37.6 107.9 675 43703 27.6 126.9
3.50 1.0 1380 62534 33.8 109.8 675 45369 24.5 129.1
12 4.00 1.3 1380 65091 30.8 111.5 675 46677 221 130.8
4.50 1.6 1380 67235 28.3 112.8 675 47798 20.1 132.2
5.00 1.9 1380 69081 26.1 114.0 675 48724 18.4 133.4
4.00 1.7 1980 86060 40.7 108.2 975 67476 31.9 130.8
5.00 2.4 1980 92132 34.9 110.9 975 70869 26.9 133.9
16 6.00 3.3 1980 96860 30.5 113.0 975 73389 232 136.2
7.00 4.3 1980 100404 27.2 114.6 975 75327 20.4 137.9
8.00 55 1980 103426 24.5 115.9 975 76873 18.2 139.3
5.00 1.3 2550 105925 40.0 106.5 1250 77965 29.6 124.8
20 6.00 1.8 2550 112292 35.3 108.7 1250 81385 25.7 127.2
7.00 2.3 2550 117283 31.7 110.4 1250 84054 22.7 129.1
8.00 2.9 2550 121525 28.7 111.9 1250 86187 20.4 130.6
9.00 3.5 2550 125095 26.2 113.1 1250 87937 18.5 131.8
Notes: Above capacities based on:
PD - Pressure Drop in Ft of Water. Includes PD, Across Coil Only. Entering Water Temperature - 180 °F
WTD - Water Temperature Drop in °F Entering Air Temperature - 70 °F

LAT - Leaving Air Temperature in °F
Contact factory for hot water capacities at conditions other than those listed.
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— Submittal Data Information

aca® 1600 Series Pumps

Effective: August 1, 1991 Supersedes: 301-001A Dated 12/31/83 1750 RPM Stock Models
Job: __ Engineer: Contractor: Rep:
ITEM NO. MODEL NO. IMP. DIA. G.P.M. T.D. H. H.P. ELEC. CHAR.
MODEL| Fig. MOTOR DATA DIMENSIONS

1 5 APPROXIMATEY r NO. |Size| HP |60Hz1 Ph. &0Hz 3PN, A B C D
- 1600 "5 Y% 115V | noT AvAILABLE |3 16% | 10% | 12%
= 1610 1/3| 418V 3 16% | 10% | 12%
1612 1% % 3% 18% | 13% | 16%
) 1614 % 3% | 19 | 13% | 1o%
= 1616 1 200 0r230/460 | 3 19 14% | 174%
o 1630 % 3% 18 13% | 16%
= 1832 | 5. | % | 115/230 3% 18% | 13% | 16%
S 1634 1 3% 19 13% | 16%
1638 1% 3% 24 16% | 19%

—

1638 2 % 23 16% | 19%

SPECIFICATIONS:
L] MOTORS
1750 RPM, Three Phase 200V or 230/4460 V 60C Sleeve Bearlng
Motors.
Also avallable In Single Phase with overdoad protection
except 3 HP (2238 WATTS).
i — BODY
Cast Iron with flanged Iin-ine connections. Companion
flanges are included.
IMPELLER
Cast Bronze, Closed, Dynamically Balanced.
DRIVE COUPLING
Non-Metalli¢/Vbration Dampening.
r  SHAFT
Alloy Steel with Cupro-Nickel Sleeve.
FRAME
s Ball Bearng Type, Permanently Lubricated. REMOVABLE
S BEARING CARTRIDGE FITS ALL MODELS.
MECHANICAL SEAL
2 Plece Standard—250°F (1241°C) Operating Temp.
Hi-lemp—Extra Cost—300°F (149°C) OperatingTemp.
520  WORKING PRESSURE
4175 PS5l (1207 kpa) ... In accordance with ASA B16.1
NOTE: Flanges are tapped for gauges.

g RY

& a

I 3

- v 8 = &

Do it Once. Do it Right.

Taco, Inc., 1160 Cranston Street, Cranston, RI 02920 Telephone: (401) 942-8000  Fax: (401) 942-2360 Compiein 2008
Taco (Canada), Ltd., 6180 Ordan Drive, Mississauga, Ontario L5T 2B3 Telephone: (905) 564-9422  Fax: (905) 564-9436 TACO, Inc.

Visit our website at: www.taco-hvac.com
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Submittal Data # 101-064 Effective: 10/01/02

. " Supersedes: 101-065 Dated: 7/01/01
Submittal Data Information

Model 0013 Cartridge Circulator

Features Application

« Exclusive ACB Anti-Condensate Baffle with The Taco 0013 is specifically designed for high head / high flow applications in Large Residential
Ambient Air Flow-Protects Motor Windings and Light Commercial systems. Ideal for high pressure drop Boilers, Fan Coil units, Heat
against Condensate Buildup Exchangers, larger Radiant systems, Heat Recovery and Geothermal systems. The Bronze 0013

should be used on open loop systems. The unique replaceable cartridge contains all of the
moving parts and allows for easy service instead of replacing the entire circulator. Universal
flange to flange dimensions and orientation allows the 0013 to easily replace other models.

* High Velocity Performance-Compact Design
* Quiet, Efficient Operation

* Direct Drive-Low Power Consumption Compact, low power consumption design makes it ideal for high-efficiency jobs.
* Unique Replaceable Cartridge Design-Field . . .

Serviceable Pump Dimensions & Weights
* Self Lubricating A B C D F G Ship Wt,
* No Mechanical Seal Model |Casing | in. [mm | in. [mm| in. |[mm| in. [mm]| in. |mm | in. {mm]|Ibs. |Kg
* Unmatched Reliability-Maintenance Free 0013-F3 |Castlron | 7-3/4 | 197 |6-3/8 | 162 | 3-14 | 82 | 3-34 | 95 | 6 | 152 [6-1/2 | 165 | 120 |55
+ Universal Flange to Flange Dimensions 00I3BF3 |Bronze | 7-3/4 | 197 |6-3/8 | 162 | 3-1/4 | 82 | 3-3/4 | 95 | 6 | 152 |6-1/2 | 165 [ 120 [ 55

* Cast Iron or Bronze Construction Mnunting Positions

Materials of Construction
ACB Baffle Non-Ferrous

;},;
Ll
®

Casing (Volute):  Cast Iron or Bronze : —{
Stator Housing:  Aluminum Standard Optional OK if over
. . 20 psi
Cartridge: Stainless Steel .
Impeller: Non-Metallic Electrical Data Flange Orientation
Shaft: Ceramic Model |Volts | Hz | Ph | Amps | RPM | HP
Bearings: Carbon 0013-F3 115 60 | 20 3250 116
O-Ring & Gaskets: EPDM 0013-BF3 115 60 | 2.0 3250 116
Motor | Permanent Split Capacitor
Type Impedance Protected
Model Nomenclature Mygtor P
F -~ Cast Iron, Flanged Options | 220/50/1, 220/60/1, 230/60/1, 100/110/50/60/1
BF — Bronze, Flanged .
Variations: Performance Field - 60Hz
Z - Zoning Circulator FLOW-MH
] — Bronze Cartridge with Cast Iron Casing a5 g L M ‘ T Ifol
10
Performance Data o \\ | T°
Flow Range: 0 - 33 GPM 25 0 - 1 8
Head Range: 0 - 33 Feet E i \ | i z
Minimum Fluid Temperature: 40°F (4°C) é QULt | \ Ts e
Maximum Fluid Temperature: 230°F (110°C) A L e ey g\ 1, %
Maximum Working Pressure: 125 psi Q 10 B ! ) N | " é
Connection Sizes: 3/4”,17, 1-1/4”, 1-1/2” Flanged : ‘R:N“‘J \ Y—\ I
N > 0013|0012
cus 5 o Dos\éos 005007 ooy d010] &
LISTED 0 5 10 15 20 25 30 35 40 45
FLOW-GPM
FOR INDOOR USE ONLY

HYDRONIC COMPONENTS & SYSTEMS

Do it once. ==
Do it right.” M@ CO

Taco Inc., 1160 Cranston Street, Cranston, RI 02920 / (401) 942-8000 / Fax (401) 942-2360
Taco (Canada) Ltd., 6180 Ordan Drive, Mississauga, Ontario L5T 2B3 / (905) 564-9422 / Fax (905) 564-9436
www.taco-hvac.com
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Effective: June 14, 2007

Submittal Data Information

Model 0011 Cartridge Circulator

Supersedes: October 1, 2002

Job:

Engineer:

Contractor: Rep:

ITEM NO. MODEL NO.

IMP. DIA. G.P.M. HEAD/FT. H.P. ELEC. CHAR.

Features

* Exclusive ACB Anti-condensate baffle with
ambient air flow-Protects motor windings
against condensate buildup

* High velocity performance-compact design
* Quiet, Efficient operation
* Direct drive-Low power consumption

* Unique replaceable cartridge design-field
serviceable

* Self lubricating

* No mechanical seal

* Unmatched reliability-maintenance free
* Universal flange to flange dimensions

¢ Cast Iron, Bronze or
Stainless Steel construction

Application

The Taco 0011 is specifically designed for high head / medium flow applications in large residential /

light commercial closed loop hydronic heating and chilled water cooling systems. Ideal for high pressure
drop boilers, fan coil units, heat exchangers, large radiant heating and heat recovery/geothermal systems.
The Bronze or Stainless Steel 001 | can be used on open loop systems. The unique replaceable cartridge
contains all of the moving parts and allows for easy service instead of replacing the entire circulator.
Universal flange to flange dimensions and orientation allows the 001 | to easily replace other models.
Compact, low power consumption design makes it ideal for high-efficiency jobs.

Pump Dimensions & Weights
A B C D F G [ShipWt.

Model |Casing | in. [mm | in. [mm| in. [mm{ in. [mm| in. [mm | in. [mm |lbs. |Kg
0011-F4 | Castlron | 7-1/2 | 191 |6-1/8| I56 | 3-1/2 | 89 | 3-3/8 | 86 |5-5/8 | 143 [6-1/2 | 165 [12.0 | 5.5
0011-BF4 | Bronze 7-12 | 191 | 6-1/8| 156 | 3-1/2 | 89 | 3-3/8 | 86 |5-5/8 | 143 |6-1/2 | 165 [12.0 | 5.5
0011-SF4 | St.Steel 7-12 ] 191 [6-1/8] 156 | 3-1/2 | 89 | 3-3/8 | 86 |5-5/8 | 143 [6-1/2 | 165 |I1.0 |50

Mounting Positions

Materials of Construction

Casing (Volute):  Cast Iron, Bronze or
304 Stainless Steel

Stator Housing:  Aluminum

Cartridge: Stainless Steel
Impeller: Non-Metallic
Shaft: Ceramic
Bearings: Carbon

O-Ring & Gaskets: EPDM

Model Nomenclature

F - Cast Iron, Flanged

BF — Bronze, Flanged

SF — 304 Stainless Steel, Flanged
Variations:

Z - Zoning Circulator

) — Bronze Cartridge with Cast Iron Casing

Performance Data

Flow Range: 0 - 31 GPM

Head Range: 0 - 31 Feet

Minimum Fluid Temperature: 40°F (4°C)
Maximum Fluid Temperature: 230°F (110°C)
Maximum Working Pressure: 125 psi

o] =

el

H
@,\ 4 \T ) Optional Oléoifp?iler
T
Electrical Data Flange Orientation
Model Volts | Hz | Ph | Amps | RPM | HP
0011-F4 115 | 60 | I | 176 | 350 | 18
0011-BF4/SF4 | 115 | 60 | I | 176 | 3250 | 18
Motor Permanent Split Capacitor
Type Impedance Protected
Motor

Options 220/50/1, 220/60/1, 230/60/1, 100/110/50/60/1

Performance Field - 60Hz

Waco oo circuLATORS

FLOW-M3/H

7.8 84

TOTAL HEAD-FEET
o
o

TOTAL HEAD-METERS

Connection Sizes: 3/4”, 1", 1-1/4”, 1-1/2” Flanged 25
2.0
15
cus 1 os
LISTED LA B B S s B =L 0.0
0 2 4 6 8 1012 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54
FOR INDOOR USE ONLY Frow-erm
Do it Once. Do it Right.® -
TACO INC., 1160 Cranston Street, Cranston, R 02920  Telephone: (401) 942-8000  Fax: 942-2360 Printed in USA
TACO (Canada), Ltd., 6180 Ordan Drive, Mississauga, Ontario L5T 2B3  Telephone: (905) 564-9422  Fax: (905) 564-9436 Copyright 2007

Visit our website at: www.taco-hvac.com

TACO, Inc.
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Submittal Data # 101-031 Effective:07/01/01

i i § des: 101-031 Dated:12/1/97
Submittal Data Information upersedes ate

Model 008 Cartridge Circulator

Features Application

+ Standard High Capacity Output-Compact Design The Taco 008 is designed for a wide range of Residential and Light Commercial higher-head water
circulating applications. Typical uses include Hydronic heating,Radiant In-Floor/Panel heating and
closed-loop Solar heating systems. The Bronze 008 can be used in higher-head Heat Recovery,

* Quiet,Efficient Operation

* Direct Drive-Low Power Consumption Water Source Heat Pump, open-loop Solar heat and Domestic Water Recirculation systems. The
* Unique Replaceable Cartridge Design-Field unique replaceable cartridge contains all of the moving parts and allows for easy service, instead
Serviceable of replacing the entire circulator. Compact,direct-drive, low power consumption design is ideal
* Self Lubricating for high-efficiency jobs.
+ No Mechanical Seal Pump Dimensions & Weight
* Unmatched Reliability-Maintenance Free - - A . B - c . D . F . G Ship Wt.
) . . Model [Casing | in. |mm| in. [mm]| in. {mm| in. |mm| in. {mm| in. | mm|lbs. | Kg
* Universal Flange to Flange Dimensions 008F6 |Castlron| 6 | 152 4 | 102] 33016] 81 |2-15/16] 75 [4-3/4] 121 [ 638 | 162 | 80 | 36
* Cast Iron or Bronze Construction 008-BF6 BronzeF | 6 | 152 | 4 | 102 3-3/16| 81 | 2-I15/16| 75 | 4-3/4| 121 | 6-3/8| 162 | 80 | 36
* Sweat Connections - Optional 008-BC6 | Bronze S | 5-5/8 | 143 |4-9/16| 116 | 3-3/16| 81 | 2-15/16] 75 | 4-3/4| 121 | 6-38] 162 | 80 | 36
_ _ S Mounting Positions
Materials of Construction T . l
Casing (Volute):  Cast Iron or Bronze I |
Stator Housing: Steel £y l —
Cartridge: Stainless Steel ; L
Impeller: Non-Metallic ‘. F [ Standard Optional Oléolfpos\i/er
Shaft: Ceramic Electrical Data —
Bearings: Carbon Model | Volts| Hz | Ph| Amps|ReM | 1p |  Fange Orientation
O-Ring & Gaskets: EPDM 008-F6 15 60 | 1| 79 3250 | 1125
008-BF6 | 115 | 60 | | | .84 | 3250 | 1125
008BC6 | 115 | 60 | 1 | 84 | 3250 |IN25
Model Nomenclature Motor | Permanent Split Capacitor
F - Cast Iron,Flanged Type Impedance Protected @
BF — Bronze, Flanged Motor
BC — Bronze, Sweat Connections Options|  220/50/1, 220/60/1, 230/60/1, 100/110/50/60/1
Variations: Performance Field - 60Hz
Z - Zoning Circulator FLOW-YH
J = Bronze Cartridge with Cast Iron Casing a5 \T 23 4 & 67 2 AW
T 16
R,
Performance Data % : ~ T4
Flow Range: 0 - 14 GPM i \‘\\\,\ TS
-0 T7
Head Range: 0 - 16 Feet 20 \\ . i
Minimum Fluid Temperature: 40°F (4°C) o4 \\“\
Maximum Fluid Temperature: 230°F (110°C) 15 P N TS 14
Maximum Working Pressure: 125 psi E 1o "“'“:-\h.%‘\ T4 E
Minimum Required Inlet Pressure: 14 psi S N T*
|n|mum eq.u|re nt‘a' "ressu'r‘e '!m Sﬁhbm“&«\vma 1y
Connection Sizes: 3/4",1",1-1/4",1-1/2" Flanged, ] \x;:.:\ v Py
3/4” Sweat (Bronze) 0 ;\“\ fioa fos o ux“ﬁnm 1
UL & CSA Listed o E 10 15 X 25 2 a5 4 45
FOR INDOOR USE ONLY FLOW.BPM

WATR CIRCULATION, FLow CoNTROL, AIR ELIMINATION, FLOW MEAS.REMENT/ BALANCING, ELECTRONIC CONTROLS

| ]
Do it once. ==
it ri aGC0
Do it right.
Taco Incorporated,| 160 Cranston Street.Cranston, Rl 02920 / (401) 942-8000 / Fax (401) 942-2360
Taco (Canada) 1td.6180 Ordan Drive. Mississausa. Ontario | 5T 7R? / (90‘5\ 564-9420 / Fa>< (90‘3\ 564-9436
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STA-RITE’

self-priming cast

This product is Listed to UL Standards for Safety by Underwriters
Laboratories Inc. (UL) — Indoor/Outdoor use. l@ll_
778

The Projet™ HN models provide
excellent performance with good
pressure for wells to 25' deep.
Self-priming after the priming
chamber has been filled with
water.

APPLICATIONS

= Water systems and sprinkling...
for homes, farms and cottages.

SPECIFICATIONS

Max. Liquid Temperature - 140°F

Max. Inlet Pressure - 50 PSI

Priming time at 15 feet -

HNC=1.7;HND=1.1; HNE=1.3
Priming time at 25 feet -

HNC =4.4; HND = 4.4; HNE = 2.6
(Average minutes to full prime)
Body - Close-grained cast iron
Nozzle - High strength Lexan®
Venturi - Lexan®
Impeller - Nory|®
Diffuser - Reinforced polypropylene
Shaft - One-piece threaded, 416
grade stainless steel
Base - Steel, 10 gauge

DRDERIN DRMATION

Catalog Switch Pipe Tapping Sizes otor | Approx.

Number | HP |Setting Description Suct. | Disch. | Voltage | Wt. Lbs.
HNC 1/2 | 30-50 | Base Mounted Pump 1-1/4" 1" 115/230| 47
HND 3/4 | 30-50 | Base Mounted Pump 1-1/4" 1" 115/230 65
HNE 1 30-50 | Base Mounted Pump 1-1/4" 1" 115/230 70

Lexan® and Noryl® are registered trademarks of General Electric Co. ProJet™ and
PRO-Source™ are trademarks of WICOR Industries.

In order to provide the best products possible, specifications are subject to change.

ron shallow well jet pumps

Prodir”
HN SERIES

FEATURES

Quality Construction - Close-
grained cast iron body, specially
treated for corrosion resistance. Drain
port provided for easy winterizing.
Built-in Jet - High strength Lexan®
nozzle and venturi for maximum
resistance to corrosion and abrasion.
Clean out plug provided for ease

of service.

Noryl® Impeller - Precision-molded
for perfect balance... ultra-smooth for
highest performance and efficiency.
Precision Molded Diffuser - Pump
primes faster, handles more air,

with multi-port, precision-molded,
reinforced polypropylene diffuser.
Mechanical Shaft Seal - Precision
lapped and highly polished carbon-
ceramic, stainless steel construction.
Internal design guarantees contin-
uous water lubrication.

Motor Windings - Superior insula-
tion materials protect against exces-
sive moisture and contaminants...
assure prolonged motor life.
Balanced Rotor - Die cast under
high pressures for uniform perfor-
mance and greater efficiency,
dynamically balanced.

Heavy-duty Ball Bearings -
Shielded, permanently lubricated
bearings, extensively tested to
ensure extended life and smooth,
quiet operation.

Pump and Motor Shaft - Stainless
steel for maximum corrosion resist-
ance; one-piece threaded shaft for
positive impeller drive and alignment.
UL 778 Approved - The complete
pump assembly passes the strict UL
requirements certifying the pump
and motor for both indoor and
outdoor use.

Pressure Switch - Professional
quality, allows cut-in and differential
adjustments.

S5097WS = Customer Service: (262) 728-9181 n Delavan, WI 53115 USA ® www.pumps.com
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STA-RITE’

self-priming cast iron shallow well jet pumps

OUTLINE DIMENSIONS

9-15/32
l=-3-15/16 =

Cat. No. L B 11/4 NPT-

RN HNC 19.7 8.1
’L‘ S HND | 223 | 80 ’L‘i%ﬁ\
a A\

HNE 23.4 9.0

9-17/32

27116 [ (TYP)

HNC HND and HNE -
B
o K |
tLI/B | E
o
N I
”200’.742‘41041
Dimensions (in inches) are for estimating purposes only.
PUMP PERFORMANCE PUMP PERFORMANCE (Capa allo
Disch. . L Shut Off
Dynamic Suction Lift
CAPACITY LITERS PER MINUTE
0 25 50 75 % 125 Catalog Pressure Pressure
f u t t t i Number | HP PSI 5' 10' | 15" | 20" | 25' PSI
160 7% 30 150 [ 13.0 | 116 | 8.7 | 6.9
\ HNC 1/2 40 125 | 11.4 | 10.1 82 | 6.8 70
140 \\‘ 50 8.0 6.8 | 6.1 48 | 3.5
N\ < I 30 214 [ 19.1 165 [133 [ 9.5
120 \\ NS ~<— HNE @ HND 3/4 40 20.8 | 18.7 | 15.8 | 13.2 | 9.3 67
u N\ N\ N w 50 13.5 | 11.6 | 10.1 74 | 24
2100 N e N\ o0 2 30| 285 | 250 | 214 | 174 [126
2 \ \ E HNE 1 40 283 | 244|210 [17.2 |123 67
£ \ = 50 [215]183]109 (31 [16
2 20 3
5 60 =3 Pump will operate at all depths shown, with pressure switch set at 30-50 PSI.
a e Tested and rated in accordance with Water Systems Council Standards.
40 NOTE: Pumps installed with a PRO-Source™ tank require a 100 PSI relief
T10 valve. Pumps installed with a conventional tank require a 75 PSI
20 relief valve. Relief valve must be capable of relieving entire flow of
pump at relief pressure.
0 Lo

5 10 15 20 25 30 35
CAPACITY GALLONS PER MINUTE

2.31 FT. OF HEAD =1 PSI
1 FT. OF HEAD = .433 PSI

S5097WS (7/04) m Customer Service: (262) 728-9181 n Delavan, WI 53115 USA = www.pumps.com
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Precharged Tank Selection Guide

ESP I ESP Il
System Minimum Running Time to Protect For Larger Pumps and More
Flow Rate 3/4HP & Smaller Pumps Economical Operation
(Approximately One Minute Run Time) (Approximately Two Minutes Run Time)
(GPM) 20/40 30/50 40/60 20/40 30/50 40/60
50 CA4202 CA4202 CA4202 CA6000 CA8205 CA8205
7.0 CA4202 CA4202 CA6000 CA8205 CA10050 CA12051
10.0 CA6000 CA8205 CA8205 CA12051 CA12051 CA17255
12.0 CA8205 CA10050 CA10050 CA12051 CA17255 CA17255
15.0 CA10050 CA10050 CA12051 CA17255 CA17002 CA22050
20.0 CA12051 CA12051 CA17255 CA22050 CA22050 (2) CA17255
25.0 CA12051 CA17255 CA17002 (2) CA12051 (2) CA17255 | (2) CA17002
30.0 CA17255 CA17002 CA22050 (2) CA17255 | (2) CA17002 | (2) CA22050
35.0 CA17002 CA22050 CA22050 (2) CA17002 | (2) CA22050 | (2) CA22050
40.0 CA22050 CA22050 (2) CA17255 (2) CA22050 | (2) CA22050 | (3) CA17002
L3
Vertical Models
Dimensions Total Max. System Drawdown Shippin
Model Diameter Height  Volume  Accept. 20/10 30/50 40/60 Wt. &ol?
No. (ins) (ins) (gals) Factor (gals) (gals) (gals) Ibs (cu ft

CA4202 153 31 %4 20.0 0.57 8.0 6.8 59 33

CA6000 153 381/ 26.0 0.44 10.5 8.8 7.6 36

CA8003 153 46 '/ 32.0 0.35 — 10.9 9.4 43

CA8205 22 29 5/ 34.0 1.00 137  11.6 100 61

CA10050 22 36 44.0 0.77 177 150 129 69

CA12051 22 46 %4 62.0 0.55 249 211 18.2 92

CA17255 22 56 %/ 81.0 0.41 326 275 2338 103

CA17252 22 62 /4 86.0 0.39 346 292 253 114

CA17002 26 47 /4 86.0 0.54 346 292 253 123

CA22050 26 617/ 119.0 0.39 47.8  40.5  35.0 166

For Models CA4202 through CA8003, Precharge Pressure is 30 PSIG and System Connection is 1" NPTF.

For all other Models, Precharge Pressure is 38 PSIG and System Connection is 1 1/4"” NPTF.

* Not recommended.

NOTES: Maximum Operating Temperature: 200° F. Maximum Operating Pressure: 100 psi.

All Models listed above are covered by a 5 year limited warranty. Drawdown is the amount of water
delivered by the tank between pump shut-down and pump start-up, and can be affected by various ambient
and system conditions including temperature and pressure.

PRO-LINE
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Page 7 of 31

DATA SHEET:

ONORM
>gluatmugl< Solar collector

EN 12975-2

Technical Data:

Collector:
Weight: 24 kg/m?
Contents: 0,7 I/m2
Efficiency: min.: 10 I/m*h
max.: 80 I/m°h
Sizes : width x height x depth
Type: 6.3 310 x 205 x13cm
Type: 8.4 411 x 205 x13cm
Type: 10.5 513 x 205 x13cm
Type: 12.6 615 x 205 x13cm

Working Pressure:

recommended: 4 bar max. 6 bar
Conversion Factor:* MNo= 0,791

No,os = 0,584
ki = 2,979 W/m?K
Kz = 0,029 W/m?K
(at v=3m/s wind)
Stagnation temp.:* 208°C max —temp
(at 1000 W radiation,30°C ambient temperature)
*) test certificate: Osterreichisches Forschungs- und
Prufzentrum Arsenal Ges.m.b.H. (ONORM EN 12975-2)
Absorber:

Heat Lost Coeffiz.:*

Material: Absorber Type Sunstrip
Surface: highly selectively coating
Absorber: o = 96% (+/- 2%)
Emission: €=7%

Cover: low-iron security glass, 4 mm
Light transmission min. 92 %

Frame: Timber tub with aluminum-EPDM
sealing

Insulation: 70 mm, mineral fiber

Assembling Hints

Connection: Pipe Dimension 28 mm Copper

Joining Installation: Soft-soldering with high -
temperature resistance Solar soft solder (250°C)
or usage of Solar suitable bolting. Hard-soldering
is not permitted.

Contents-medium: Water with Propylene glycol as
antifreeze. The percentage of the antifreeze is to co-
ordinate with the local minimum temperature.

Attachment: When mounted roof-integrated the
collectors are fitted on the roof batten.
When free erected, we recommend the usage of
the original “gluatmugl” rack.

Orientation: “gluatmugl” collectors must be set up with the
water drainage channel at the bottom of the collector.

Further: The timber tub must be protected against
moisture. A metal frame for the timber tub can be
provided if required.

Sensor cable and evacuation has to be used.

Insulation: A max. elongation of 3 mm per meter
absorber is to be considered. The piping has to
ensure the proper elongation of the absorbers.

On roof construction: Notice the safety requirements
for workers and passersby.

r_— e ——————— 4

»

wd 60¢

« 310/411/513/615 cm >

okoTech

Production Company for Environmental Technology Ltd.

Subject to change without notice

Version 03/04
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Page 14 of 31

Yazaki 5-Ton Absorption Chiller 2006/1/25
MODEL
ITEM °© WFC-SC5
Cooling capacity kw 17.6
Inlet °C 12.5
Temperature
Outlet °C 7.0
Evaporator pressure loss k Pa 56
Chilled water
Max operating pressure k Pa 588
Rated water flow Iisec 0.77
Water retention volume | 8
Heat rejection kW 42,7
Inlet °C 31.0
Water temperature
Outlet °C 35.0
Cooling water  *1 Abs. & Cond. pressure loss k Pa 41
Max operating pressure k Pa 588
Rated water flow Iisec 2.55
Water retention volume | 37
Heat input kW 25.1
Inlet °C 88
Heat medium
Outlet °C 83
temperature
Inlet limit °C 70-95
Heat medium
Generator pressure loss k Pa 88
Max operating pressure k Pa 588
Rated water flow Iisec 1.20
Water retention volume | 10
Voltage \ AC 85 - 265
Power source Frequency Hz 47 - 63
Electrical
Phase ph 1
Consumption *2 W 48
Control On-Of f
Width mm 594
Dimension Depth mm 744
Height *3 mm 1,736 (1,786 )
Chilled water A 32
Piping Cooling water A 40
Heat medium A 40
Weight Dry weight kg 365
. Weatherproof cabinet suitable for indoor or
Cabinet o
outdoor application.

*1. Parallel flow : A half of cooling water is provided to Abs. and Cond. each circuit.

*2. Power consumption of Chiller only. (excluding circulating pumps and cooling tower fan)

Power consumption 48w is at standard running condition.

Maximum power consumption of unit would be 72W.

*3. Dimension in( ) leveling bolt.



American Chillers & Cooling Tower Systems

ACTS-15 Specifications

Basic Tower Construction Materials AP COUTEE e
Primary water inlet diameter: 2in
Tower support frame - Primary water outlet 2in
assembly: diameter: !
Casing: FRP Auto fill inlet diameter: 0.5in
Casing supporter: Nylon Quick fill inlet diameter: -in
Cold water basin: FRP Overflow outlet diameter: 1in
Filling: PVC Drain diameter: 1in
Filling support: PVC Design and Operating Conditions
Fan guard: PP Nominal Tons: 15
i i Counter Flow
Mechanical equipment :
suppoqrt e HDGS VG2 Induces Draft
Air inlet louver: PVC Water flow rates: 44 gpm
] Hot water temperature: 95° f
Structural Details
Cold water temperature: 85° f
Overall diameter: 46 in -
Ambient wet bulb 75°
Overall height: 59in temperature:

Dry weight: 139 Ibs Total fan BHP: 1/4 hp
Operating weight: 536 Ibs Drift loss of water flow rates: 0.002%
Total pump head: 5.3 ft Evaporation loss of water 0.93%

: : flow rates: '
Design wind load: 30.7 Ib/sq ft Mechanical Equipment
Fan Motor .
. Fan unit: one unit per
Number of motors: one unit per tower
tower Type: Axial Flow
Type: Induction Diameter: 26 3/8in
Insulation: E class Blade material: Nylon
Rated HP: 1/4 hp Hub material: Nylon
Voltage and phase: 110/220-1 Nominal air volume: 4767 cfm
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American Chillers & Cooling Tower Systems

. L= "i3-
A — it
Il (TR

i

\f .'_.';ﬁjhjl .‘l JIZJI ." I

i

Assembly Diagram

I:\le:_] Description Qty I:\leorTl Description Qty
1 Fan Motor 1 pcs 13 Filling 1 set
2 V-Belt Reducer - 14 Stopper or Column 1 set
3 Motor Frame Assembly 1 set 15 Filling Supporter 1 set
4 Fan 1 set 16 Casing Supporter 3 pcs
5 Fan Guard 1 set 17 Inlet Louver 1 set
6 Casing 3 pcs 18 Frame Assembly -

7 Hand Hole 1 pcs 19 Water Basin 1 pcs
8 Sprinkler Head 1 set 20 Water Sump -
9 Sprinkler Pipe 4 pcs 21 Ladder -
10 Eliminator - 22 Strainer 1 pcs
11 Tension Device - 23 Flange -
12 Stand Pipe 1 set 24 Basin Supporter -
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American Chillers & Cooling Tower Systems

Diagram 1 Measurement Distance (Inches)
D1 355/8
30
B 8
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Anchor Bolt
Size (In.) Length (In.)
0.50 4.75
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|
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American Chillers & Cooling Tower Systems

Diagram 3 Diagram 4

Diagram 5
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EV200

Indoor Unit

G4 Performance

\SLJus
L|STE|2

DUCTED Hi
RECOVERY VENTILATOR
8985

2100 N U
HVI

CERTIFIED"

Specifications

Ventilation Type: Static Plate, Heat and Humidity Transfer

Typical Airflow Range: 100-200 CFM

Number Motors: One, 0.1 hp

\ HZ Phase Input Watts FLA

120 60 Single 157 @ 181 CFM| 1.5

Control Voltage: 24 VAC

Filters: Cleanable, spun polyester media. 10 1/2” x 21 3/4” x 17

Weight: 80 Ibs (unit), 88 Ibs (in carton)

Shipping Dimensions: 21”W x 32”L x 26 1/2"H

Options: PT - Percentage timer control
PB - Push Button point-of-use controls
FM - Percentage timer control with furnace interlock
DH24 - Dehumidistat control

Airflow CFM ESP in H20 Temp EFF% Total EFF% Winter/Summer* Wall caps
122 0.70 82 74/59
149 0.65 80 72/56
168 0.50 79 70/55
176 0.40 78 69/54
181 035 78 69/53
186 0.30 77 68/53
192 0.20 77 68/52
200 0.10 76 67/52
* (See HVI certification report on page 11 for complete certified rating).
Dimensions ! 1 EA: Exhaust Air to outdoors
® Y OA: Outdoor Air intake
= = RA: Room Air to be exhausted
N D - FA: Fresh Air to inside
T T
=y
15 S A A
/

34" Line Cord —~

TOP VIEW

Interlock Switch —,
Blowers —\

28 3/4" ¥

-

=

[
6"

o
———
—= 818"

N5 \ ; o e
Sl 1.} J
: — s
\ \ f
\
Filters Energy Transfer Core
FRONT VIEW

A RenewAire

an Energy Recovery Ventilators

Line Cord —

24VoltAC
Control Terminal jx

- AN

<'— 20 ;/s" ——‘

ﬂ::::,

41 1/2" Service Access 4—1

RIGHT VIEW
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System Component List

Hydronic Fan Coil Unit

Cooling Tower
Domestic Hot Water
tank

Pressure Tank

Solar Collectors (2)

Absorption Chiller

Thermal Storage Tank
Energy Recovery
Ventilator

Ducting
Living room supply 1
Living room supply 2

Bedroom supply

Rittling FDHP 4-row heating coil, 1-row cooling coil, 1/2 hp constant speed
fan, 1000 CFM, .6" Static Pressure Loss

ACTS-15 Evaporative Cooling Tower, Fan Power: 1/4 hp, 44 GPM, Input
temperature: 95F, Output Temperature 85F

Hydronic Specialties SSU-80C, 490 Gal/hour capacity, Output Temperature
140F at 180F Heat Medium Temperature,

High Efficiency cupronickel heat exchanger, Includes high capacity water
circulator TACO 1400 1/6 hp

Amtrol pro-line 32 Gal total capacity, 10 Gal water holding capacity at 30-50
psi

SOLID gluatmugl flat-plate (80"x200") 5 Ibs/ft2, 79% efficiency

Yazaki WFC-SC5 5 ton capacity. 158F-192F Heat Medium Temperatue. 44F
Chilled Water Temperature

Trendsetter TS-400 400 Gal Capacity. 70"x38"x52" (LxWxH) Insulated

RenewAire EV200 Operating Airflow Range: 100-200 CFM .8hp

10" Diameter Spiral Stainless Steel Round Duct
6" Diameter Spiral Stainless Steel Round Duct

8"x8" Staibless Steel Rectangular Duct
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Living Room return

Desk return

Bedroom return

Piping

Domestic Hot Water
Domestic Cold Water
Collector Loop
Chilled Water Loop
Condensor Loop
Heating Loop

Heat Medium Loop

10" Diameter Flexible Aluminium Duct. Insulated according to California Title
24 regulations

10" Diameter Flexible Aluminium Duct. Insulated according to California Title
24 regulations

9" Diameter Flexible Aluminium Duct. Insulated according to California Title 24
regulations

1" PEX

1" PEX

1" Copper Type L

1-1/4" CPVC

2" PVC Schedule 40

1-1/2" Copper Tube Type L
1-1/2" Copper Tube Type L
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Build Order: Order Date: Approved
Company Name: Est. Ship Date: By:
Contact Name:

Company Phone: Company Fax: Date:

TrendSetter Industries
Michael A. Eckhard
(800) 492-9276
(707) 442-0110 Fax

Details: Footprint dimensions 64" x 32" x 64" high. Tank includes sensors in positions indicated. In all cases, distances defined from

top of tank refer to the bottom of the lid raceway, 61" above floor level . Supply and return fittings as marked. High mount pump
assemblies to withdraw water from 18" below tank body level. Low returns to return water to 9" from bottom of tank, high returns to

return water to 18" below tank body level.Location of supply fittings as marked.

__Jos Return I_mr. Return Wo“. Return
Ne [pressure relief No |pressure rellef
14*|from bottom of tank 193° from top of tqnid’| from bottom of tqnk
Atmospheric Pressure! w
Vent
Sensor A
°71 from top <
° meusm*,o_a B + L1
* from top M~
32 oSensor C A d
29’ from top
o Sensor D
40° from top
o Sensor E
5] From TOP , /
B
Ca /m
~N
\u
4
=TI WX WX T 4
eg NY N q
mm > S o 55 O
N F o
64 R
_— m /
. I A 4
16 1 >
il fini =
L . | |
B ,\/\/ \\\
. m
<

=,

Note: Overall |id length m_%m_ nvidth may be 1"|over footprint dimensions.
Note: Solar return, senso Eﬁ.__ assemblies hot shown on 3d rendering for clarity.
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UTAWAY ILLUSTRATIO

INTRODUCING THE NEW SUPER-STOR
CONTENDER

Hot outlet Anode rod
344" (S5C-50) P v )
1 /2" (S5C-80; S5C-118) 1 142" (SSC-80; $3C-118)

S (SSC-50,

| —————Factory installed
temperature & pressure
relief valve

o ——Boilersupply 1" NPT
———— Control acess

cover

2" Polyurethane foam insulation
on outside; lessthan 1/2° F. per .
hour heat lass (R173

Plasticjadket ——— ]

Surface mount control

—— Boiler retum 1" NPT

*

Drain valve factory installed

FORMANCE RATINGS

HEAT EXCHANGER HEAT EXCHANGER

DIMENSIONS CAPACITY RECOMMENDED. PRESSURE FIRST HOUR RATINGS*
MODEL HT. DIA. (US GALLONS) FLOW RATE DROP (FEET) 140°F 115°F
SSC-50 461" 23" 50 8 GPM 2.0 160 220
SSC-80 7% 23" 80 10 GPM 32 203 276
SSC-119 67" 28" 119 12 GPM 49 308 424
@ *DOE TEST METHOD BASED ON 90°F. TEMPERATURE RISE, 55°/145° W/ BOILER WATER AT 180°F @
FLOORTO  FLOOR TO FLOOR TO FLOOR TO
BOILER BOILER DOMESTIC DRAIN DOMESTIC TEST WORKING SHIPPING
TANK SIZE SUPPLY RETURN out VALVE CONNECTIONS PRESSURE PRESSURE WEIGHT
SSC-50 7%" 25 1" 49 %" 8" 34" NPT MALE 300 PSI 150 PSI 170
SSC-80 8" 25 %" 74 8% 1 %2" NPT MALE 300 PSI 150 PSI 232
SSC-119 10 V2" 21 %" 66 %" 10 %" 1%2" NPT MALE 300 PSI 150 PSI 331
NOTE: TANK RECOVERY FROM COLD START WILL BE BETWEEN 10-13 MINUTES WHEN SIZED WITH CORRECT FLOW RATE, BOILER

SIZE AND PRESSURE DROP RATINGS FROM LIST IN ABOVE CHART. THE MASS OF THE BOILER WILL EFFECT RECOVERY
TIME, MORE BOILER MASS EQUALS LONGER RECOVERY TIME.

LP-65 PAGE: 1 REV.: 10/1/02

172002.LP65.indd 1 ,@ 10/04/2002, 3:10 PM
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PERFORMANCE AND SIZING GUIDELINES

DETERMINE AMOUNT OF DOMESTIC HOT WATER NEEDED, THEN USE THE CHART BELOW TO OPTIMIZE SUPER STOR
CONTENDER V.S. BOILER SIZING.

NOTE: MINIMUM BTU/H REQUIRED TO ACHIEVE FIRST HOUR RATING THE MASS OF THE BOILER WILL
EFFECT RECOVERY TIME, MORE BOILER MASS EQUALS LONGER RECOVERY TIME.
GROSS 140° F 127°F 115° F
MODEL OUTPUT 90° F. AT 77° F. AT 65° F. AT
SSC-50 88,000 160 188 220
SSC-80 114,000 203 239 276
SSC-119 161,000 308 363 424
NOTE: ABOVE CHART IS BASED ON BOILER SIZE CONFORMING TO THE MINIMUM BTU/H REQUIRED TO
ACHIEVE FIRST HOUR RATINGS, OBTAINABLE FROM CHART ABOVE. THE MASS OF THE BOILER
WILL EFFECT RECOVERY TIME, MORE BOILER MASS EQUALS LONGER RECOVERY TIME.
REDUCED BOILER INPUT, SIZING GUIDE
115°F  65° AT 140°F  90° AT
GROSS OUT FIRST HOUR RATING FIRST HOUR RATING
B.T.U.H. GALLONS GALLONS
SSC-50
@ 20,000 79 60 @
40,000 119 90
60,000 159 121
80,000 208 153
100,000 220 160
120,000 220 160
SSC-80
20,000 98 73
40,000 136 100
60,000 175 127
80,000 246 181
100,000 258 189
110,000 268 194
120,000 276 203
SSC-119
40,000 177 128
60,000 215 157
80,000 253 184
108,000 300 210
120,000 330 239
140,000 371 270
154,000 397 293
160,000 424 308
LP-65 PAGE: 2 REV.: 10/1/02

10/04/2002, 3:10 PM

172002.LP65.indd 2 @
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Material Safety Data Sheet

May be used to comply with OSHA's
Hazard Communication Standard,

29 CFR 1910.1200. Standard must be
consulted for specific requirements.

U.S. Department of Labor

Occupational Safety and Health Administration
(Non-Mandatory Form)

Form Approved:

OMB No. 121B-0072

ULTRATOUCH NATURAL COTTON FIBER INSULATION

Note: Blank spaces are not permitted. If any item is not applicable, or no information is
available, the space must be marked to indicate that.

Section |

Manufacturer's Name

BONDED LOGIC, INC.

Emergency telephone Number

(480) 812-9114

Address (Number, Street, City, State, and ZIP Code)
411 E. RAY ROAD

Telephone Number for Information

(480) 812-9114

CHANDLER, AZ 85225

Date Prepared

7/13/01

Signature of Preparer (optional)

Section Il -- Hazardous Ingredients/Identity Information

Hazard Components (Specific Chemical Identity: Common Name(s) OSHA DEL ACGII+TLV Rgér;:rtgzzd % (optional)
RECYCLED FIBER PRODUCTS N/A N/A N/A
OSHA PARTICULATES NOT OTHERWISE REGULATED -

BORAX 5 MOL - Sodium Tetraborate Pentahydrate CAS No. 12179-04-3 10 mg/m® [ 1 mg/m?® 5 mg/m®

BORIC ACID CAS NO: 10043-35-3 15mg/m* | 10 mg/m® N/A

Section lll -- Physical/Chemical Characteristics
Boiling Point N/A Specific Gravity (H,0 = 1) N/A
Vapor Pressure (mm Hg) N/A Molting Point N/A
Vapor Density (AIR = 1) N/A Evaporation Rate (Butyl Acetate = 1) N/A
Solubility in Water
NONE
Appearance and Odor
COLOR - WHITE/ALUMINIUM - NO ODOR
Section IV -- Fire and Explosion Hazard Data
Flash Point (Method Used) | N/A Flammable Limits | N/A |LEL N/A |UEL | N/A
Extinguishing Media ANY STANDARD METHOD
Special Fire Fighting Procedures NO SPECIAL METHOD - MATERIAL IS TREATED FOR FLAME RESISTANCE
Unusual Fire and Expolosion Hazards |NONE KNOWN
Section V -- Reactivity Data
Stability Unstable Conditions fo Avoid [PROLONGED TEMPERATURES EXCEEDING 250°F
Stable X
Incompatibility (Materials to Avoid) N/A
Hazardous Decomposiion or Byproducts COMBUSTION PRODUCTS AS FIBER PRODUCTS
Hazardous Polymerization May Occur Conditions to Avoid N/A
Will Not Occur X
Section VI -- Health Hazard Data
Route(s) of Entry: | Inhalation? YES |Skin’? | NO Ingestion? |YES
Health Hazards (Acute and Chronic) NONE KNOWN
Carcinogenicity: NTP? IARC OSHA
None Known NO Monographs? NO Regulated? NO
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Signs and Symptoms of Exposure | NON E KNOWN

Medical Conditions Generally Aggravated by Exposure NONE KNOWN
Emergency and First Aid F’r°"‘9d“’e§| INGESTION: IF LARGE AMOUNT IS CONSUMED, SEEK MEDICAL ATTENTION

Section VIl -- Precautions for Safe Handling and Use
Steps To Be Taken in Case Material Is Released or Spilled |P|CK UP LARGE QUANT|T|ES AND USE OR D|SPOSE

Waste Disposal Method IN ACCORDANCE WITH FEDERAL AND/OR STATE REGULATIONS
COVERING SOLID WASTE DISPOSAL
Precautions To Be Taken In Handling and Storing STORE MATER'AL |N DRY PLACE

Other Precautions NONE REQUIRED
Section VIl -- Control Measures
Respiratory Protection (Specify Type) |OSHA APPROVED AIR MASK
Ventilation Local Exhaust YES Special NONE
YES Mechanical (General) NO Other NONE
Prolective Gioves OPTIONAL Eve Protection [OPTIONAL
Other Protective Clothing or Equipment NOT NORMALLY REQUIRED
Work/Hygienic Practices | NO SPECIFIC REQUIREMENT - USE COMMON SENSE

Page 2
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I NS UL ATTION

LlltraTouch

ULTRATOUCH® INSULATION is a Class-A building material that offers excellent
thermal and acoustical performance. Made from natural cotton fibers UltraTouch
does not contain fiberglass and won't cause itching or skin irritation.

The natural materials used to manufacture UltraTouch are individually treated with
an EPA registered fungal inhibitor that offers excellent protection from mold,
mildew, fungus and pests, as well as providing outstanding fire-resistance properties.

PHYSICAL PROPERTIES
PROPERTIES PERFORMANCE TEST METHOD
Surface Burning Characteristics Flame Spread 5 (Class 1) ASTM E-84
(Fire Hazard Classification) Smoke Developed 35 (Class 1) UL-723
Corrosion Resistance Passed ASTM C 739
Fungi Resistance Passed - No Growth ASTM C-739
Bacteria Resistance Passed - No Growth ASTM C-739
Moisture Absorption Passed - Less Than 15 % ASTM C-739
Fire Test of Building Material Passed - 1 Hour Rating ASTM E-119 [ UL-263

THERMAL /TECHNICAL INFORMATION

*Tested in accordance with ASTM C-518 at a temperature of 75° . Higher R-values equal greater insulating power.

PRODUCT CODE R-VALUE* THICKNESS WIDTH LENGTH SQ. FT./BAG WEIGHT
10000-01316 13 35" 16.25" 94" 106.07 48 los.
10000-01324 13 35" 24.25" 94" 126.63 58 lbs.
10000-01916 19 55" 16.25" 94" 53.04 30 lbs.
10000-01924 19 557 24.25" 94" 63.32 35 lbs.
10000-02116 21 55 16.25" 94" 53.04 37 lbs.
10000-02124 21 55" 24.25" 94" 63.32 45 lbs.
10000-03024 30 8.0" 24.25" 48" 64.64 57 lbs.
PRODUCT COMPLIANCES

The physical properties of UltraTouch Insulation regularly meet the requirements, specifications,
standards and building practices of the following organizations.
Environmental Specification #1350

ICC Evaluation Report #1134

LARR ICCER #1134

BOCA Building Officials and Code Administrators

CABO Council of American Building Officials

ICBO International Conference of Building Officials

LEED Leadership in Energy and Environmental Design

SBCCI Southern Building Code Congress International

California Bureau of Thermal Insulation Lic. #TI-1367/Reg. # CA-T367AZ

ULTRATOUCH can be used for both
interior and exterior walls as well as
most ceiling applications. UltraTouch
can be installed in either wood or
metal framing cavities and between
furring channels by using a simple
friction fit. The product is safe to
handle and install without the need
for protective clothing or special
respiratory equipment.

¢ Environmentally Safe

e Class-A Fire Rated

* Maximum R-Value

* Superior Acoustics

* Resists Mold & Mildew
* No Formaldehyde

© No Itch or Skin Irritation
* A LEED Eligible Product

24053 S. ARIZONA AVE.
CHANDLER, AZ 85248

Bonded 4z0-812-9114
LOQgIC  480-812-9633 rax

www.BondedLogic.com
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(ﬂgllp’ C 1157-03 Compliant

ASTM Test Result  Method
Time of Set (min) C191

= |nitial 46

Compressive Strength (psi c109

' 1-Day 5435

* 7-Day 7690

+ 28-Day 8370

Mortar Bar Expansion, 14 Days (%)  .009 €1038
Autoclave Expansion, (%) 0.68 C151

All of the above results meet ASTM C 1157 requirements.
Test methods used were as directed by CalStar Cement and are modified
versions of the stated ASTM standards above. CalStar Cement testing

laboratory’s results were externally validated by CTLIThompson Materials
Engineers, Inc., 22 Lipan Street, Denver, CO 80223. 303-825-0777.

\\17»
S &

—

-
/// I l\\’

I TY

CAL'STAR

CEMENT

01 or1

www.CalStarCement.com

Data Sheet

CalStar Cement’

CalStar Cement is high-performance,
environmentally sustainable cement designed for
general use concrete. CalStar Cement is a high
early-strength cement. Applications include form
and pour projects, building materials, and flatwork.
It is not recommended for underwater or life safety
applications.

Environment

CalStar Cement was designed with the environment
in mind. CalStar’s novel material system produces
60% less CO, and uses 17% less energy than the
manufacture of Portland Cement. CalStar Cement
has targeted sustainability by incorporating a high
percentage of recycled material into our cement.

CalStar Cement Reduces Green House Gasses

100%-
1 Ton CO, per
Ton Cement
80%-

0.4 Tons CO, per
Ton Cement

20%-

CalStar Cement Portland Cement

Performance
High Early Strength

9000
8000

7000 '//

6000 / 4/—‘

£ 5000
<
% o |
S 4000 [
=
9 3000
~@=CalStar Cement
2000 1
==Type IIl Portland
Cement
1000 Type Il Portland
Cement
0« T T T T
0 7 14 21 28

Days

Results on mortars as per ASTM C 109. Portland Cement Data: Gebhardt, R.F.,
“Survey of North American Portland Cements: 1994, Cement, Concrete, and
Aggregates, CCAGDP, Vol. 17, No.2, Dec 1995, pp. 145-147.

Application

Please read Application Notes and Material Safety
Data Sheets (MSDS) prior to mixing.

Store in a dry place between 68°F and 80°F (20°C to
27°C)

CalStar Cement has a 30 minute working time under
standard working temperatures (55°-75°F/13°C-
24°C). CalStar Cement can and should be dry-cured.

YIELD

50lbs of cement [mix proportions as directed in the
Application Notes) yields approximately 1.25 cu ft of
concrete.

CalStar Cement e

6851 Mowry Avenue Newark, CA 94560 ¢ 510-793-9500
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Acceptance Criteria Test Results
for

Solid Section Bamboo I-Joists—Addendum

Prepared by
Mark Aschheim, Ph.D., P.E.
Associate Professor
and
Ray Lam
Civil Engineering Undergraduate

Santa Clara University

July 27, 2007

Tested According to
Proposed Acceptance and Quality Assurance Criteria—Solid Section Bamboo I-Joists
Approved by Thomas Meyers, Solar Decathlon Building Official, on October 12, 2006
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Preface

This Addendum provides additional creep test data and addresses the use of %2” thick 3-ply
manufactured bamboo panels as webs in place of the proprietary bamboo Oriented Strand Board
(OSB) that was the subject of the Report on Acceptance Criteria Test Results for Solid Section
Bamboo I-Joists that was issued on March 4, 2007. The change in web material was necessitated
by the unavailability of the OSB product at the time of manufacture of the I-Joists. No changes
were made to the flange material. Thus, this Addendum provides Acceptance Criteria test results
for Shear Specimens and Design Values for shear that may be directly substituted for the
information reported for OSB in the original Acceptance Criteria report. Other information
provided in that report is still applicable and is not repeated here for brevity.

Specimen Materials

Web material consists of a %2 thick 3-ply bamboo panel that is manufactured for Smith & Fong.
This material is commercially available, and is described as “natural flat grain 3-ply 1/2x48x96,”
item number BP-1296N-FRE. This material was selected because it was expected to be
equivalent or better than the bamboo OSB on the basis of previous tests conducted at Santa Clara
University.

Test Results

Shear Specimens: Measured dimensions and ultimate strengths for the four new specimens are
provided in Table Al.

Table Al. Test Results for Shear Specimens

Speci- | Overall Top Flange Bottom Flange Web | Ultimate | Ultimate
men depth, - - thick- | Strength Shear
Num- in. Thick- | Depth, | Thick- | Depth, | ness | pounds | Strength,
ber ness, in. in. ness, in. in. in. psi
S5 9.531 2.498 1.505 2.505 1502 | 0502 | 14,383 2196
S6 9.594 2.499 1.502 2.496 1503 | 0.504 | 14,982 2256
S7 9.531 2.491 1.510 2.501 1507 | 0.503| 14,577 2224
S8 9.594 2.499 1.501 2.499 1507 | 0.502 | 15,765 2384
Mean Strength, psi 2265
Standard Deviation, psi 83
Coefficient of Variation 0.037

Note the mean shear strength of 2265 psi and coefficient of variation of 0.037 compare favorably
to the results for the beams containing OSB webs, for which the mean shear strength was 2116
psi and the coefficient of variation was 0.252.

Failure modes for the 3-ply shear specimens varied.
1. Specimen S5 experienced slip at the vertical joint in the web, followed by horizontal slip
(delamination of the horizontal plies) at the location of the 2-1/8” diameter hole. (Figure
Ala).
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2. Specimen S6 experienced horizontal slip (delamination of the horizontal plies) at the
location of the 2-1/8” diameter hole, possibly in conjunction with slip at the vertical joint.
(Figure Alb).

3. Specimen S7 experienced failure of the vertical joint in the web; this occurred in
conjunction with the web pulling out from the flange at this location. (Figure Alc).

4. Specimen S8 experienced lateral torsional buckling, which led to large out-of-plane
deformations of the web along with horizontal cracking in the horizontal plies of the 3-
ply web. (Figure Ald).

Flexural Specimens: Two specimens were tested in bending to failure to ensure that the change
in web material would not negatively affect flexural strength as previously evaluated.

Table A3. Test Results for Flexural Specimens

Specimen | Overall Top Flange Bottom Flange Web Ultimate

Number deipr)]t.h, Thic_kn De_:pth, Thic_kness, Dgpth, tth!(aness, S;geunngdt:,
ess, in. in. in. in.

F7 9.47 2.524 | 1.494 2.494 1.521 0.503 10,835

F8 9.50 2.495| 1517 2.499 1.498 0.508 9,944

Mean Strength, pounds 10,390

The mean ultimate strength, 10,390 pounds, is 17% larger than the mean strength of 8,854
pounds determined in the original Acceptance Criteria tests of 6 specimens in flexure.
Consequently, there is no indication that the use of ¥2” 3-ply material in the webs has a negative
influence on flexural strength. Therefore, design moment values have not been changed.

Creep: Specimens F7 and F8 were subjected to creep tests prior to loading to failure.

Creep tests were conducted following the same procedure described in the Report on Acceptance
Criteria Test Results for Solid Section Bamboo I-Joists, according to the provisions of §6.5.3. In
this case, tests were conducted on beams having 3-ply webs. No change was made to the flange
material.

Specifically, each beam was loaded to produce a moment equal to 20% of the allowable moment
0.20(22,033) = 4407 in-pounds, and this was achieved with a load of 294 pounds. The specimen
was then loaded to 1.5 times this level (441 pounds) and held at this load for one hour. The load
was then reduced to 294 pounds and held at this reduced load for 15 minutes. Displacements
corresponding to these load levels are shown in Table A2. In Table A2, “Total Deflection” is the
difference of the displacement after 1 hour at 294 pounds and the initial displacement at 294
pounds. To pass the creep test according to 86.5.3, the specimen must recover 90% of the
deflection under 441 pounds within 15 minutes under 294 pounds. Thus, the displacement after
15 minutes at 294 pounds must be less than the “Required Displacement,” where the “Required
Displacement” is equal to the initial displacement plus 10% of the Total Deflection

It is apparent in Table A2 that both specimens failed the creep tests. Each specimen was able to

recover 75% of the deflection (rather than 90%) within the allotted time. Because the beams for
the Solar Decathlon house have service load deflections less than 1/3 of allowable deflections,
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there is no reason to believe creep will be an issue in this application. More tests should be done
to better understand this phenomenon and to identify appropriate creep tests and acceptance
criteria for I1-beams made of bamboo.

Table A2. Creep Test Results (inches)

Specimen Initial Displacement Displacement Total Required Amount
Displacement at | after 1 hour at | after 15 minutes | Deflection Displacement in
294 pounds 441 pounds at 294 pounds Excess
F7 0.1312 0.1510 0.1362 0.0198 <0.1332 0.003
F8 0.2129 0.2327 0.2179 0.0198 <0.2149 0.003

Design Values

Design value for moment strengths determined according to the Analytic Method of §6.3.1 of
ASTM D5055 are not affected by the properties of the web. As stated above, there is no
indication that design moment values derived from the flexural tests should be reduced due to the
use of ¥2” 3-ply web material.

According to the modified 86.3.2.3, allowable shear strengths are to be determined at the lower
5% tolerance limit at a 95% confidence level divided by 2.37 (rather than using a 75%
confidence level). Thus,

T, = C (Te B KS)

2.37

where C product of any appropriate special end use reduction factors from Appendix X6, K =
factor for one-sided 95% tolerance limit with 95% confidence for a normal distribution, and s =
standard deviation. For n = 4, K = 5.415, and the values of Table Al, the allowable shear stress is

r o T K)o (2265-(5415)@3) _ g6

2.37 2.37
Thus, for design, the allowable shear is given by

\Y

aow = 75 (d,)(t,) =766(9.5-1.5-1.5)(0.50) = 2490 pounds
where dy= depth of the web (not including flanges) and t,, = thickness of the web, with
numerical values substituted for the 9.5 inch deep bamboo I-joist.

Experimental data was evaluated to determine the modulus of elasticity and shear modulus,
following the method described in the original Acceptance Criteria report. Figure A2(a) shows
results from 10 proof tests (in dashed lines) and 6 Acceptance Criteria tests (in solid lines). The
scatter in results obtained from the proof tests is attributed to imprecise placement of the loading
and support reaction blocks, leading to variability in actual span lengths for the proof tests.
Figure A2(b) retains only the results from the 6 Acceptance Criteria tests. The approximate
centroid of intersections is used to find 1/G = 7.31 x 10°® and 1/E = 4.88 x 10"/, which
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corresponds to G = 136,799 psi and E = 2,049,180 psi. These values are rounded to E =
2,049,000 psi and G = 137,000 psi .

The original Acceptance Criteria report established modulii for the beams with OSB webs using
an identical procedure. In that report, E = 2,280,000 psi and G = 254,000 psi. This illustrates that
the method yields fairly consistent results for the modulus of elasticity, which primarily reflects
flange contributions to stiffness. Differences in the shear modulus are attributed to differences in
the web material, with the bamboo OSB material being far stiffer than the 3-ply material in
shear.

Using the estimated modulii, estimates of the experimental stiffness of the beams were made and
are compared with measured stiffnesses in Table A3.

Table A3: Verification of Accuracy of Deflection Estimates Using E=2,050,000 psi
and G=137,000 psi.

Specimen | Experimentally- Estimated Stiffness Percent Error
Determined Stiffness (P/A), pounds/in
(P/A), pounds/in
Acceptance Criteria Tests

F7 9,736 9,525 2.16%
F8 9,351 9,590 -2.55%
S5 40,174 39,109 2.65%
S6 39,259 39,654 -1.01%
S7 37,419 39,120 -4.55%
S8 40,120 39,541 1.44%
Mean Error -0.31%
Proof Tests—Flexural Specimens
RJ1f 9,204 9,535 -3.59%
RJ2f 8,970 9,535 -6.30%
RJ3f 10,200 9,535 6.52%
RJ4f 10,331 9,535 7.71%
RJ5f 9,346 9,535 -2.02%
Mean Error 0.47%
Proof Tests—Shear Specimens
RJ1s 41,853 63,579 -51.9%
RJ2s 44,529 63,579 -42.8%
RJ3s 42,794 63,579 -48.6%
RJ4s 54,628 63,579 -16.4%
RJ5s 53,176 63,579 -19.6%
Mean Error -35.8%

From the data in Table A3, it is apparent that the estimated values of E and G result in very
accurate estimates of stiffness for the shear and flexural specimens tested in the Acceptance
Criteria tests and for the proof tests of flexural strength. The substantial reduction in accuracy
when estimating the stiffness for the proof tests of shear strength is attributed to the sensitivity of
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experimental results to the precise location of the loading and support blocks when spans are
short. This does not imply inaccuracy in the estimates of E and G.

AC-162 provides design values that reflect duration of load considerations for bamboo. The
adjustment factors for duration of load are as follows: 1.0 for permanent loads, 1.25 for normal
duration of load (less than 10 years), and 1.5 for wind and seismic.

Although these load duration factors properly could have been applied to the design of the Solar
Decathlon bamboo I-joists, they were not, thereby providing additional conservatism in the Solar
Decathlon design.

Figure Ala Figure Alb

Figure Alc Figure Ald
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Figure A2: Determination of Modulii from Experimental Data

109 of 146



Quality Assurance/Quality Control Tests
for

Solid Section Bamboo I-Joists

Prepared by
Mark Aschheim, Ph.D., P.E.
Associate Professor
and
Ray Lam
Civil Engineering Undergraduate

Santa Clara University

July 27, 2007

Tested According to
Proposed Acceptance and Quality Assurance Criteria—Solid Section Bamboo I-Joists
Approved by Thomas Meyers, Solar Decathlon Building Official, on October 12, 2006

110 of 146



Preface

The Proposed Acceptance and Quality Assurance Criteria—Solid Section Bamboo I-Joists,
approved by Thomas Meyers, Solar Decathlon Building Official, on October 12, 2006 identifies
quality assurance and quality control tests to be done to the materials and beams manufactured
for use in the Solar Decathlon house. These tests are reported herein. As explained in the
Addendum report, the beams were fabricated using webs made from %2” 3-ply bamboo material
in place of the bamboo OSB that had been used originally.

Testing Laboratory and Equipment

All tests were performed at the Structures and Materials Test Laboratory at Santa Clara
University. All tests were performed using the 400,000 pound Tinius Olsen universal test
machine. Tensile or compressive loads are applied through a hydraulic system that is manually
controlled by the machine operator. Calibration of the Tinius Olsen “Super L Universal Testing
Machine with Model 290 Display (Serial Number 117680) was last done on April 25, 2006, by
Pacific Calibration Services.

Flange Capacity Tests

Ultimate Strengths of flange coupons are reported in Table 1. The mean ultimate strength must
not be less than 90% of that determined in the Acceptance Criteria tests.

Table 1. Flange Capacity Test Results

Specimen Width, in. Thickness, in. | Offset Ultimate Ultimate
Distance, in. | Strength, Strength, psi
pounds

11 2.513 1.490 23.69 18,602 4968
12 2.504 1.489 23.69 19,849 5324
13 2.507 1.494 23.81 19,892 5311
14 2.503 1.499 24.38 23,227 6191
15 2.497 1.493 23.89 21,984 5897
Mean Ultimate Strength, psi 5538

Standard Deviation, psi 494

Coefficient of Variation 0.0892

The mean ultimate strength determined in the Acceptance Criteria tests is 4011 psi. The standard
deviation is 756 psi. Clearly, 5538 psi exceeds 0.90(4011) = 3610 psi. Thus, the flange material
is considered adequate.

Moment and Shear Tests

I-joists sampled from the production run were subjected to bending and shear tests. Five joists
were tested, complying with the minimum sample size requirement. Each I-joist was subjected to
a proof load of 150% of the design moment capacity and 150% of the design shear capacity.
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The design moment was 22,033 in-pounds. The proof moment was 1.5(22,033) = 33050 in-
pounds. Thus, with a shear span of 30” (and a distance of 30” between load points), the required
shear was 33,050/30 = 1102 pounds. The corresponding proof load is 2(1102) = 2203 pounds.

The design shear for the beams made with %" 3-ply bamboo webs was 2490 pounds. The proof
shear was 1.5(2490) = 3735 pounds, and the proof load was 2(3735) = 7470 pounds. This was
achieved by having shear spans of 8” and a distance of 30” between load points. The moment
achieved in this configuration, 29,880 in-pounds, is less than the proof moment.

Data from these tests was continuously recorded. The tests were discontinued when the load
exceeded the required proof load. Peak loads achieved for each test are given in Table 2.

Table 2: Moment and Shear Test Results

Specimen Proof Load in Proof Load in
Flexure, pounds | Shear, pounds
RJ1 2213 7474
RJ2 2249 7559
RJ3 2401 7477
RJ4 2240 8064
RJ5 2280 7503

All joists withstood loads in excess of the required proof loads (2203 and 7470 pounds,
respectively). No signs of failure, including visible evidence and cracking or popping sounds,
were apparent during any tests.

Re-evaluation of Structural Capacities

The modulus of elasticity and shear modulus was determined considering all tests for beams
made with the ¥2” 3-ply web material. Details are provided in the Addendum report. These
modulii are used in deflection estimates in the revised structural design calculations, which show
the bamboo I-joists to have adequate stiffness and strength.
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2006 International Building Code

Zip Code = 95053

Spectral Respohse Accelerations Ss and S1

Ss and S1 = Mapped Spectral Acceleration Values

Site Class B - Fa = 1.0 ,Fv ='1.0
Data are based on a 0.01 deg grid spacing
Period Centroid Sa E )
(sec) (g) -
0.2 1.500 Ss, Site Class B
1.0 0.600 S1, Site Class B
Period Maximum Sa
(sec) (qg)
0.2 1.500 Ss, Site Class B
1.0 0.600 S1, Site Class B
Period Minimum Sa ~
(sec) (g)
© 0.2 1.500 Ss, Site Class B
1.0 0.600 S1, Site Class B
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