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Schools/Facilities 
(Select/Click to view more information)
Red Strike through indicates schools not yet available.
 > Bayer Elementary School 
 > Bell View Elementary School 
 > Ceder Elementary School 
 > Emanuel Elementary School 
 > Impala Elementary School
 > Indigo Elementary School
 > Mesquite Elementary School 
 > Newark Elementary School 
 > Nickel Elementary School 
 > Ontario Elementary School 
 > Peccary Elementary School 
 > St. Joseph Elementary School 
 > Varian Elementary School 
 > Education Center
 > Transportation & Facilities
 > Warehouse & Child Nutrition
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Select/Click School to access additional information

District Personnel 
Contact Information
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Example School District
455 Clary Avenue
Dallas, TX   75227
Tel:  (214) 552-1234   
Fax:  (214) 552-5678

Founded:         1905
Grades:            K-9
# of Schools:   12 
Total Area:      (75227, 75149, 75684)
Total Acreage:  85
LEA #:             45621

Select/Click to access additional information

Instructions on use of this Manual

Long Range Facilities Master Plan

District Attendance Boundary

Example School District

esd.org

Explore file by following
instructions of Yellow Text
Boxes with Red Font Words
as this one.

For Example: Select this School

For Example: Select this School

For Example: Select this School

For Example: Select this School
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Department Index List 
(Select/Click to view more information)

  > Facilities & Maintenance 

  > Technology Services
 
  > Education Services

  > Business Services

Ceder ES - Index Map

School Personnel 
Contact Information

Ceder Elementary School
1594 Ethel Street
Dallas, TX 75264
Tel:  (214) 490-8000
Fax: (214) 490-8001

Grade Level:       K-6
Size of Campus:  10 acres
Total Area of Permanent Classrooms:    46,239
Total Area of Relocatable Classrooms:  10,080
Total Building Square Footage:              56,319

Number of Permanent Classrooms:       19
Number of Relocatable Classrooms:     12
Total Number Classrooms:                    31

Permanent Student Capacity (x25):       475
Relocatable Student Capacity (x25):     300
Total Student Capacity(x25):                 775

Select/Click on White Building Indicator  to access additional information

Click here to return to District Index
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For Example: Select this Building H.



South Bay Union School District Facilities Maintenance and Operations Manual

sbusd.org Cedar ES - Building H Index

Ceder Elementary School
Building H - Classroom Building

DSA Project List 
(Select/Click to view more information)

DSA #              Year      Category               
#15628             1958      Construction
#60546             1999      Upgrades

Architectural 
  > Floor Plan
  > Reflected Ceiling Plan
  > Roof Plan
  > Finish Plan
  > Door Schedule
  > Window Schedule

Mechanical 
  > Floor Plan
  > Roof Plan
  > Exhaust Fan Control
  > Split System Heat 
      Pump Control
  > Make Up Air Unit Control

Plumbing
  > Floor Plan
  > Roof Plan

Note: Above plans linked to latest DSA # As-Builts

Electrical
  > Lighting Floor Plan
  > Power Floor Plan
  > Communication Floor Plan
  > Data Networking Riser Diagram
  > Multimedia/CATV Riser Diagram
  > Communication Diagram
  > Fire Alarm Floor Plan
  > Roof Plan
  > Power One Line Diagram

Building Data
 Year Built:                   1958 
 Facility Type:              Classroom Bldg
 Total # Rooms:            08
 Total # Classrooms:     04
 Occupancy:                  E
 Fire Sprinkler:             No

Summary of Area   (SF)
 Classroom:             3847
 Restrooms:               449
 Mech­Jan­Stor:        152
 Covered Walks:       597
Total:                      1960

Capacity Summary (Pupil)
 Number of Permanent Classrooms:       04
 Number of Relocatable Classrooms:     00
 Total Number Classrooms:                    04

 Permanent Student Capacity (x25):       100
 Relocatable Student Capacity (x25):     000
 Total Student Capacity(x25):                100

Click here to return to School Index

Building H Footprint

Building Information (Select/Click to view more information)

#17 #16 #15 #14

Example School District

esd.org

Custodial

Storage
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For Example: Select this Electrical Lighting Floor Plan.
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Department Index List 
(Select/Click to view more information)

  > Facilities & Maintenance 

  > Technology Services
 
  > Education Services

  > Business Services

Emanuel ES Index Map

School Personnel 
Contact Information

Emanuel Elementary School
1862 Jupiter Blvd
Dallas, TX 75227
Tel:  (214) 418-6800
Fax: (214) 418-6801

Grade Level:       K-6
Size of Campus:  10 acres
Total Area of Permanent Classrooms:    20,000
Total Area of Relocatable Classrooms:  12,000
Total Building Square Footage:              32.000

Number of Permanent Classrooms:       21
Number of Relocatable Classrooms:     10
Total Number Classrooms:                    31

Permanent Student Capacity (x25):       525
Relocatable Student Capacity (x25):     250
Total Student Capacity(x25):                775

Select/Click on White Building Indicator  to access additional information

Click here to return to District Index

Site
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For Example: Select this Building E.
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sbusd.org Emanuel ES - Building E Index

Emanuel Elementary School
Building E

DSA Project List 
(Select/Click to view more information)

DSA #              Year      Category               
#8667               1953     Construction
#62351             2000     Modernization

Architectural 
  > Floor Plan
  > Reflected Ceiling Plan
  > Roof Plan
  > Finish Plan
  > Door Schedule
  > Window Schedule

Mechanical 
  > Floor Plan
  > Roof Plan
  > Exhaust Fan Control
  > Split System Heat 
      Pump Control
  > Make Up Air Unit Control

Plumbing
  > Floor Plan
  > Roof Plan

Note: Above plans linked to latest DSA # As-Builts

Electrical
  > Lighting Floor Plan
  > Power Floor Plan
  > Communication Floor Plan
  > Data Networking Riser Diagram
  > Multimedia/CATV Riser Diagram
  > Communication Diagram
  > Fire Alarm Floor Plan
  > Roof Plan
  > Power One Line Diagram

Building Data
 Year Built:                   1953 
 Facility Type:               Clsrm Bldg.
 Total # Rooms:            08 
 Total # Classrooms:     4
 Occupancy:                  E
 Fire Sprinkler:             No

Summary of Area   (SF)
 Classrooms:            3830
 Restrooms:               442
 Mech­Jan­Stor:         168
 Covered Walks:      2038
 Total:                      6478

Capacity Summary (Pupil)
 Number of Permanent Classrooms:       04
 Number of Relocatable Classrooms:     00
 Total Number Classrooms:                    04

 Permanent Student Capacity (x25):       025
 Relocatable Student Capacity (x25):     000
 Total Student Capacity(x25):                100

Click here to return to School Index

Building E Footprint

#02

Building Information (Select/Click to view more information)

#03 #04 #05
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Example School District

esd.org

For Example: Select this
Mechanical Floor Plan.
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Department Index List 
(Select/Click to view more information)

  > Facilities & Maintenance 

  > Technology Services
 
  > Education Services

  > Business Services

Impala ES - Index Map

School Personnel 
Contact Information

Impala Elementary School
789 Utah Road
Dallas, TX 75623
Tel:  (214) 478-7000
Fax: (214) 478-7001

Grade Level:       K-6
Size of Campus:  12 acres
Total Area of Permanent Classrooms:    72,854
Total Area of Relocatable Classrooms:    6,680
Total Building Square Footage:              79,534

Number of Permanent Classrooms:       40
Number of Relocatable Classrooms:     09
Total Number Classrooms:                    49

Permanent Student Capacity (x25):      1000
Relocatable Student Capacity (x25):      225
Total Student Capacity(x25):                1225

Select/Click on White Building Indicator  to access additional information

Click here to return to District Index
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For Example: Select this Building BB.
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sbusd.org Impala ES - Building BB Index

Impala Beach Charter
Building BB - Classroom & Administration Building

DSA Project List 
(Select/Click to view more information)

DSA #              Year      Category               
#3917               1942     Construction

Architectural 
  > Floor Plan
  > Reflected Ceiling Plan
  > Roof Plan
  > Finish Plan
  > Door Schedule
  > Window Schedule

Mechanical 
  > Floor Plan
  > Roof Plan
  > Exhaust Fan Control
  > Split System Heat 
      Pump Control
  > Make Up Air Unit Control

Plumbing
  > Floor Plan
  > Roof Plan

Note: Above plans linked to latest DSA # As-Builts

Electrical
  > Lighting Floor Plan
  > Power Floor Plan
  > Communication Floor Plan
  > Data Networking Riser Diagram
  > Multimedia/CATV Riser Diagram
  > Communication Diagram
  > Fire Alarm Floor Plan
  > Roof Plan
  > Power One Line Diagram

Building Data
 Year Built:                   1942 
 Facility Type:              Clsrm & Admin
 Total # Rooms:            17
 Total # Classrooms:     06
 Occupancy:                  E
 Fire Sprinkler:             No

Summary of Area   (SF)
 Classrooms:           5902
 Admin:                   1499
 Restrooms:               579
 Mech­Jan­Stor:        103
 Other:                     1117
 Total:                      9200

Capacity Summary (Pupil)
 Number of Permanent Classrooms:       06
 Number of Relocatable Classrooms:     00
 Total Number Classrooms:                    06

 Permanent Student Capacity (x25):       300
 Relocatable Student Capacity (x25):     000
 Total Student Capacity(x25):                 300

Click here to return to School Index

Building Information (Select/Click to view more information)

Building BB Footprint
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Example School District

esd.org

For Example: Select the
Plumbing Floor Plan
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Department Index List 
(Select/Click to view more information)

  > Facilities & Maintenance 

  > Technology Services
 
  > Education Services

  > Business Services

Indigo ES - Index Map

School Personnel 
Contact Information

Indigo Elementary School
325 4th Street
Dallas, TX 75256
Tel:  (214) 650-4000
Fax: (214) 650-4001

Grade Level:       Charter School
Size of Campus:  34,919 s.f.
Total Area of Permanent Classrooms:    16,022
Total Area of Relocatable Classrooms:    3,820
Total Building Square Footage:              34.919

Number of Permanent Classrooms:       04
Number of Relocatable Classrooms:     19
Total Number Classrooms:                    24

Permanent Student Capacity (x25):       100
Relocatable Student Capacity (x25):     475
Total Student Capacity(x25):                575

Select/Click on Red Building Indicator  to access additional information

Click here to return to District Index
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For Example: Select this Building
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sbusd.org Indigo ES - Building C Index

Indigo Elementary School
Building C - Classrooms

DSA Project List 
(Select/Click to view more information)

DSA #              Year      Category               
#6276               1949      Construction
#9878               1953      Construction
#15711             1958      Construction

Building Information (Select/Click to view more information)

Architectural 
  > Floor Plan
  > Reflected Ceiling Plan
  > Roof Plan
  > Finish Plan
  > Door Schedule
  > Window Schedule

Mechanical 
  > Floor Plan
  > Roof Plan
  > Exhaust Fan Control
  > Split System Heat 
      Pump Control
  > Make Up Air Unit Control

Plumbing
  > Floor Plan
  > Roof Plan

Note: Above plans linked to latest DSA # As-Builts

Electrical
  > Lighting Floor Plan
  > Power Floor Plan
  > Communication Floor Plan
  > Data Networking Riser Diagram
  > Multimedia/CATV Riser Diagram
  > Communication Diagram
  > Fire Alarm Floor Plan
  > Roof Plan
  > Power One Line Diagram 

Building Data
 Year Built:                   1949
 Facility Type:              Classrooms        
 Total # Rooms:            10
 Total # Classrooms:     04
 Occupancy:                  E
 Fire Sprinkler:             No

Summary of Area   (SF)
 Classrooms:             3847 
 Restrooms:                 925
 Office:                        648
 Total:                        5420

Capacity Summary (Pupil)
 Number of Permanent Classrooms:       04
 Number of Relocatable Classrooms:     00
 Total Number Classrooms:                    00

 Permanent Student Capacity (x25):      100
 Relocatable Student Capacity (x25):     000
 Total Student Capacity(x25):                100

Click here to return to School Index

Building C Footprint
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Example School District

esd.org

For Example: Select this Electrical Power Plan.





For Example: Select this Water Heater WH-4.



BB

For Example: Select this Water Heater WH-4.



Electrical Legend

Electrical Legend

C

For Example: Select a Panel.
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For Example: Select this Panel.For Example: Select this Panel.



VE NARRATIVE #01 
Date 04/19/13

H

For Example: Select this Light Fixture A2.



RFI #07 VE NARRATIVE #01 
Date 04/19/13
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For Example: Select this unit AC-4.



Engineering, Inc.

E-MAIL:  engineer@treisd.com

TREI # 08353

Consulting Engineers

4719 PALM AVENUE
LA MESA, CA 91941-5221
619 / 466 / 6224  fax 466 / 6233

T U R P I N  &  R A T T A N 

 04/18/13

RFI #20

VE NARRATIVE #01 
Date 04/19/13

See AD #07R1 for AHU 24 & HP 24



Engineering, Inc.

E-MAIL:  engineer@treisd.com

TREI # 08353

Consulting Engineers

4719 PALM AVENUE
LA MESA, CA 91941-5221
619 / 466 / 6224  fax 466 / 6233

T U R P I N  &  R A T T A N 

 04/18/13

VE NARRATIVE #01 
Date 04/19/13

2' Ball Valve
shuts off entire
Building A

2' Ball Valve
shuts off entire
Building B



For Example: Select this unit AC-4.
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48ES
Single--Packaged Gas Furnace/Air Conditioner
System with PuronR (R--410A) Refrigerant
Single-- And Three--Phase Units Sizes 018--060

Installation Instructions
NOTE: Read the entire instruction manual before starting the
installation.

NOTE: Installer: Make sure the Owner’s Manual and Service
Instructions are left with the unit after installation.

TABLE OF CONTENTS
Page

SAFETY CONSIDERATIONS 1. . . . . . . . . . . . . . . . . . . . . . . .
INTRODUCTION 2. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
RECEIVING AND INSTALLATION 2--12. . . . . . . . . . . . . . . .
Check Equipment 2. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Identify Unit 2. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Inspect Shipment 2. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Provide Unit Support 2. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Roof Curb 2. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Slab Mount 2. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Ground Mount 2. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Field Fabricate Ductwork 2. . . . . . . . . . . . . . . . . . . . . . . . . . .
Provide Clearances 6. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Rig and Place Unit 6. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Inspection 6. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Use of Rigging Bracket 6. . . . . . . . . . . . . . . . . . . . . . . . . . .

Connect Condensate Drain 8. . . . . . . . . . . . . . . . . . . . . . . . . .
Install Flue Hood 8. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Install Gas Piping 9. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Install Duct Connections 9. . . . . . . . . . . . . . . . . . . . . . . . . . . .
Configuring Units for Downflow (Vertical)
Discharge 9--10. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Install Electrical Connections 11. . . . . . . . . . . . . . . . . . . . . . .
High--Voltage Connections 11. . . . . . . . . . . . . . . . . . . . . . .
Special Procedures for 208--V Operation 11. . . . . . . . . . . . .
Control Voltage Connections 11. . . . . . . . . . . . . . . . . . . . . .
Heat Anticipator Setting 12. . . . . . . . . . . . . . . . . . . . . . . . .
Transformer Protection 12. . . . . . . . . . . . . . . . . . . . . . . . . .

PRE--START--UP 12--13. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
START--UP 13--19. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Check for Refrigerant Leaks 13. . . . . . . . . . . . . . . . . . . . . . . .
Start--Up Heating & Make Adjustments 13. . . . . . . . . . . . . . .
Check Heating Control 13. . . . . . . . . . . . . . . . . . . . . . . . . .
Check Gas Input 13. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Adjust Gas Input 14. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Check Burner Flame 14. . . . . . . . . . . . . . . . . . . . . . . . . . . .
Airflow and Temperature Rise 14. . . . . . . . . . . . . . . . . . . . .
Heating Sequence of Operation 18. . . . . . . . . . . . . . . . . . . .
Limit Switches 18. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Rollout Switch 18. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Start--Up Cooling & Make Adjustments 18. . . . . . . . . . . . . . .
Checking Cooling Control Operation 18. . . . . . . . . . . . . . .
Checking & Adjusting Refrigerant Charge 18. . . . . . . . . . .
Indoor Airflow and Airflow Adjustments 19. . . . . . . . . . . .
Cooling Sequence of Operation 19. . . . . . . . . . . . . . . . . . . .

MAINTENANCE 23--26. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Air Filter 23. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Indoor Blower and Motor 23. . . . . . . . . . . . . . . . . . . . . . . .
Flue Gas Passageways 23. . . . . . . . . . . . . . . . . . . . . . . . . . .

A99338

Fig. 1 -- Unit 48ES
(Low NOx Model Available)

Induced Draft (Combustion Air) Blower 24. . . . . . . . . . . . .
Limit Switch 24. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Burner Ignition 24. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Main Burners 24. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Outdoor Coil, Indoor Coil, & Condensate Drain Pan 24. . .
Outdoor Fan 25. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Electrical Controls and Wiring 25. . . . . . . . . . . . . . . . . . . .
Refrigerant Circuit 25. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Gas Input 25. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Evaporator Airflow 25. . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Puron Items 25--26. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

TROUBLESHOOTING 27. . . . . . . . . . . . . . . . . . . . . . . . . . . . .
START--UP CHECKLIST 27. . . . . . . . . . . . . . . . . . . . . . . . . . .

SAFETY CONSIDERATIONS

Installation and servicing of this equipment can be hazardous due to
mechanical and electrical components. Only trained and qualified
personnel should install, repair, or service this equipment.

Untrained personnel can perform basicmaintenance functions such
as cleaning and replacing air filters. All other operations must be
performed by trained service personnel. When working on this
equipment, observe precautions in the literature, on tags, and on
labels attached to or shipped with the unit and other safety
precautions that may apply.

Follow all safety codes. Installation must be in compliance with
local and national building codes. Wear safety glasses, protective
clothing, and work gloves. Have fire extinguisher available. Read
these instructions thoroughly and follow all warnings or cautions
included in literature and attached to the unit.

Index

Click here for: 
Maintenance Information Log

For Example: Select here for more information.

For Example: Select here for more information.
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Recognize safety information. This is the safety--alert symbol .
Whenyou see this symbolon theunit and in instructions ormanuals,
be alert to the potential for personal injury. Understand these signal
words: DANGER, WARNING, and CAUTION. These words are
usedwith the safety--alert symbol.DANGER identifies themost se-
rious hazards which will result in severe personal injury or death.
WARNING signifies hazards which could result in personal injury
or death. CAUTION is used to identify unsafe practices whichmay
result in minor personal injury or product and property damage.
NOTE is used to highlight suggestions which will result in en-
hanced installation, reliability, or operation.

ELECTRICAL SHOCK HAZARD

Failure to follow this warning could result in personal injury
or death.

Before installing or servicing system, always turn off main
power to system. There may be more than one disconnect
switch. Turn off accessory heater power switch if applicable.

! WARNING

FIRE, EXPLOSION, ELECTRICAL SHOCK AND
CARBONMONOXIDE POISONING HAZARD

Failure to follow this warning could result in personal injury
or unit damage.

A qualified installer or agency must use only
factory--authorized kits or accessories when modifying this
product.

WARNING!

INTRODUCTION

The 48ES unit (see Fig. 1) is a fully self--contained, combination
Category I gas heating/electric cooling unit designed for outdoor
installation (See Fig. 3 and 4 for unit dimensions). All unit sizes
have return and discharge openings for both horizontal and
downflow configurations, and are factory shipped with all
downflow duct openings covered. Units may be installed either on
a rooftop, a cement slab, or directly on the ground, if local codes
permit (See Fig. 5 for roof curb dimensions).

Models with an N in the fifth position of the model number are
dedicated Low NOx units designed for California installations.
These models meet the California maximum oxides of nitrogen
(NOx) emissions requirements of 40 nanograms/joule or less as
shipped from the factory and must be installed in California Air
Quality Management Districts or any other regions in North
America where a Low NOx rule exists.

NOTE: Low NOx requirements apply only to natural gas
installations.

RECEIVING AND INSTALLATION

Step 1—Check Equipment

IDENTIFY UNIT

The unit model number and serial number are stamped on the unit
information plate. Check this information against shipping papers.

INSPECT SHIPMENT

Inspect for shipping damage while unit is still on shipping pallet. If
unit appears to be damaged or is torn loose from its anchorage, have
it examined by transportation inspectors before removal. Forward
claim papers directly to transportation company. Manufacturer is

not responsible for any damage incurred in transit. Check all items
against shipping list. Immediately notify the nearest equipment
distribution office if any item ismissing.To prevent loss ordamage,
leave all parts in original packages until installation.

Step 2—Provide Unit Support

For hurricane tie downs, contact distributor for details and PE
(Professional Engineering) Certificate if required.

ROOF CURB

Install accessory roof curb in accordance with instructions shipped
with curb (See Fig. 5). Install insulation, cant strips, roofing, and
flashing. Ductwork must be attached to curb.

IMPORTANT: The gasketing of the unit to the roof curb is critical
for a water tight seal. Install gasketing material supplied with the
roof curb. Improperly applied gasketing also can result in air leaks
and poor unit performance.

Curb should be level to within 1/4 in. This is necessary for unit drain
to function properly. Refer to accessory roof curb installation
instructions for additional information as required.

SLAB MOUNT

Place the unit on a solid, level concrete pad that is a minimum of 4
in. (101.6mm) thickwith 2 in. (50.8mm) above grade (See Fig. 2).
The slab should extend approximately 2 in. beyond thecasing on all
4 sides of the unit. Do not secure the unit to the slab except when
required by local codes.

OPTIONAL
RETURN

AIR
OPENING

OPTIONAL
SUPPLY

AIR
OPENING

EVAP. COIL COND. COIL

2"

C99096

Fig. 2 -- Slab Mounting Details

GROUND MOUNT

The unit may be installed either on a slab or placed directly on the
ground, if local codes permit. Place the unit on level ground
prepared with gravel for condensate discharge.

Step 3—Field Fabricate Ductwork

Secure all ducts to roof curb and building structure on vertical
discharge units. Do not connect ductwork to unit. For horizontal
applications, unit is provided with flanges on the horizontal
openings. All ductwork should be secured to the flanges. Insulate
and weatherproof all external ductwork, joints, and roof openings
with counter flashing and mastic in accordance with applicable
codes.

Ducts passing through an unconditioned space must be insulated
and covered with a vapor barrier.

If a plenum return is used on a vertical unit, the return should be
ducted through the roof deck to comply with applicable fire codes.

A minimum clearance is not required around ductwork. Cabinet
return--air static shall not exceed --.25 in. wc.

48
ES
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PRESSURE SWITCHES

Pressure switches are protective devices wired into control circuit
(low voltage). They shut off compressor if abnormally high or
low pressures are present in the refrigeration circuit. These
pressure switches are specifically designed to operate with Puron
(R--410A) systems. R--22 pressure switches must not be used as
replacements for the Puron (R--410A) system.

LOSS OF CHARGE SWITCH

This switch is located on the liquid line and protects against low
suction pressures caused by such events as loss of charge, low
airflow across indoor coil, dirty filters, etc. It opens on a pressure
drop at about 20 psig. If system pressure is above this, switch
should be closed. To check switch:

1. Turn off all power to unit.

2. Disconnect leads on switch.

3. Apply ohm meter leads across switch. You should have
continuity on a good switch.

NOTE: Because these switches are attached to refrigeration
system under pressure, it is not advisable to remove this device
for troubleshooting unless you are reasonably certain that a
problem exists. If switch must be removed, remove and recover
all system charge so that pressure gauges read 0 psi. Never open
system without breaking vacuum with dry nitrogen.

HIGH--PRESSURE SWITCH

The high--pressure switch is located in the discharge line and
protects against excessive condenser coil pressure. It opens at 650
psig.

High pressure may be caused by a dirty outdoor coil, failed fan
motor, or outdoor air recirculation. To check switch:

1. Turn off all power to unit.

2. Disconnect leads on switch.

3. Apply ohm meter leads across switch. You should have
continuity on a good switch.

COPELAND SCROLL COMPRESSOR (PURON REFRIGER-
ANT)

The compressor used in this product is specifically designed to
operate with Puron (R--410A) refrigerant and cannot be
interchanged.

The compressor is an electrical (as well as mechanical) device.
Exercise extreme caution when working near compressors. Power
should be shut off, if possible, for most troubleshooting
techniques. Refrigerants present additional safety hazards.

FIRE/EXPLOSION HAZARD

Failure to follow this warning could result in personal injury
or death and/or property damage.

Wear safety glasses and gloves when handling refrigerants.
Keep torches and other ignition sources away from
refrigerants and oils.

! WARNING

The scroll compressor pumps refrigerant throughout the system
by the interaction of a stationary and an orbiting scroll. The scroll
compressor has no dynamic suction or discharge valves, and it is
more tolerant of stresses caused by debris, liquid slugging, and
flooded starts. The compressor is equipped with an
anti--rotational device and an internal pressure relief port. The
anti--rotational device prevents the scroll from turning backwards
and replaces the need for a cycle protector. The pressure relief
port is a safety device, designed to protect against extreme high
pressure. The relief port has an operating range between 550
(26.34 kPa) and 625 psi (29.93 kPa) differential pressure.

The Copeland scroll compressor uses Mobil 3MAF POE oil.
Copeland Ultra 22 CC should be used if additional oil is needed
in the field. Mobil Arctic EAL22CC or ICI Emkarate RL22 or
32CF oil may be used to recharge these compressors if Ultra 22 is
not available.

UNIT OPERATION AND SAFETY HAZARD

Failure to follow this warning could result in personal injury
or equipment damage.

This system uses Puron (R--410A) refrigerant which has
higher operating pressures than R--22 and other refrigerants.
No other refrigerant may be used in this system. Gauge set,
hoses, and recovery systemmustbe designed to handlePuron.
If you are unsure, consult the equipment manufacturer.

WARNING!

REFRIGERANT SYSTEM

This information covers the refrigerant system of the 48ES,
including the compressor oil needed, servicing systems on roofs
containing synthetic materials, the filter drier and refrigerant
charging.

Compressor Oil

The compressor in this system uses a polyolester (POE) oil,
Mobil 3MAF POE. This oil is extremely hygroscopic, meaning it
absorbs water readily. POE oils can absorb 15 times as much
water as other oils designed for HCFC and CFC refrigerants.
Take all necessary precautions to avoid exposure of the oil to the
atmosphere.

SERVICING SYSTEMS ON ROOFS WITH SYNTHETIC-
MATERIALS

POE (polyolester) compressor lubricants are known to cause long
term damage to some synthetic roofing materials.

Exposure, even if immediately cleaned up, may cause
embrittlement (leading to cracking) to occur in one year or more.
When performing any service that may risk exposure of
compressor oil to the roof, take appropriate precautions to protect
roofing. Procedures which risk oil leakage include, but are not
limited to, compressor replacement, repairing refrigerant leaks,
replacing refrigerant components such as filter drier, pressure
switch, metering device, coil, accumulator, or reversing valve.

Synthetic Roof Precautionary Procedure

1. Cover extended roof working area with an impermeable
polyethylene (plastic) drip cloth or tarp. Cover an
approximate 10 X 10 ft. area.

2. Cover area in front of the unit service panel with a terry
cloth shop towel to absorb lubricant spills and prevent
run--offs, and protect drop cloth from tears caused by tools
or components.

3. Place terry cloth shop towel inside unit immediately under
component(s) to be serviced and prevent lubricant
run--offs through the louvered openings in the unit base.

4. Perform required service.

5. Remove and dispose of any oil contaminated material per
local codes.

LIQUID LINE FILTER DRIER

This filter drier is specifically designed to operate with Puron.
Use only factory--authorized components. Filter drier must be
replaced whenever the refrigerant system is opened. When
removing a filter drier, use a tubing cutter to cut the drier from the
system. Do not unsweat a filter drier from the system. Heat from
unsweating will release moisture and contaminants from drier
into system.

48
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A Series Panelboard Item 11 EA

Panel Description
GE Type AQ Panelboard

Qty 1

400 Amp,208Y/120V

3P4W

65 KAIC SC Series Rated

Aluminum Bus

Nema 1 Enclosure

Surface Mounted

Top Feed

Main Description
Amps:  400 Amp

Poles:  3 Pole

Type:  Main Breaker

Cat No.: SGHA36AT0400+

Acc: SRPG400A400

Rating Plg

1TCLK365

Lug Kit

Lugs:  1-lug/ph 2-cable/lug

           2/0    -500 mcm                                                                                                                                                                                                                      

               or                                                                                                                                                                                                                                        

          1-lug/ph 1-cable/lug                                                                                                                                                                                                                 

           #8     -600 mcm                                                                                                                                                                                                                      

Branch Devices

Qty Amps/P Cat#

13 20A/1P Spaces

23 20A/1P THHQB1120

1 200A/3P THQD32200

1 150A/3P THQD32150

Remarks
Suitable for service entrance

This panel was Series Rated

at 65 KAIC with a

400A SGHA4 Main breaker

UL Series connected ratings

are in most recent version of

publication DET-008.

Options Included
1 -  Aluminum Bus Heat Rated

1 -   Box Shipped

1 -  Door within Door

1 - Metal Directory Card Hldr

1 - Screw-On Nameplate

1 - Ground main lug     TGL20

3 -  Ground-Box bonded    TGL2

Panel Interior

Device Layout is Customer Specified

VERTICAL MAIN BREAKER                                                             

THQD         200/3        CENTER MOUNTED                                     

SUBFEED                                                                                          

THQD         150/3        CENTER MOUNTED                                     

SUBFEED                                                                                          

Ckt Type Amps/P Type Amps/P Ckt

13 THHQB 20/1 THHQB 20/1 14 

15 THHQB 20/1 THHQB 20/1 16 

17 SPACE 20/1 THHQB 20/1 18 

19 SPACE 20/1 THHQB 20/1 20 

21 SPACE 20/1 THHQB 20/1 22 

23 SPACE 20/1 THHQB 20/1 24 

25 SPACE 20/1 THHQB 20/1 26 

27 SPACE 20/1 THHQB 20/1 28 

29 SPACE 20/1 THHQB 20/1 30 

31 SPACE 20/1 THHQB 20/1 32 

33 SPACE 20/1 THHQB 20/1 34 

35 SPACE 20/1 THHQB 20/1 36 

37 SPACE 20/1 THHQB 20/1 38 

39 SPACE 20/1 THHQB 20/1 40 

41 SPACE 20/1 THHQB 20/1 42 

43 THHQB 20/1 THHQB 20/1 44 

45 THHQB 20/1 THHQB 20/1 46 

47 THHQB 20/1 THHQB 20/1 48 

400A NEUTRAL ONLY                                                                            

                                                                                                                 

* Drawing not to scale

Job Name: BERRY E.S. - FINAL VERSIO

Prop No: 6N1-1J7GIQ2 GE Req#:

PO#:

Marks: EA Dated: 08/16/2012

11A  Interior AQF3364JTX AXQ6S5

11B  Box AB76B

11C  Front AF76SPUM

Dimensions 76.5"H x 20"W x 5.75"D

Index

Click here to return to main index page.



A Series Panelboard Item 12 EB

Panel Description
GE Type AQ Panelboard

Qty 1

225 Amp,208Y/120V

3P4W

65 KAIC SC Series Rated

Aluminum Bus

Nema 1 Enclosure

Surface Mounted

Bottom Feed

Main Description
Amps:  225 Amp

Type: Main Lugs

Lugs:  1-lug/ph 1-cable/lug

           #6     -350 mcm                                                                                                                                                                                                                 

Branch Devices

Qty Amps/P Cat#

42 20A/1P THHQB1120

Remarks
This panel was Series Rated

at 65 KAIC with a

400A SGD Upstream breaker.

UL Series connected ratings

are in most recent version of

publication DET-008.

Options Included
1 -  Aluminum Bus Heat Rated

1 -   Box Shipped

1 -  Door within Door

1 - Metal Directory Card Hldr

1 - Screw-On Nameplate

1 - ME, 80kA/mode,160kA/phase (TVSS) TPME120Y08AS        

4 -  Ground-Insol/Isol   EGS12

7 - Ground main lug     TGL20

Panel Interior

TVSS - DIRECT BUS CONNECTED                                            

Ckt Type Amps/P Type Amps/P Ckt

1 THHQB 20/1 THHQB 20/1 2

3 THHQB 20/1 THHQB 20/1 4

5 THHQB 20/1 THHQB 20/1 6

7 THHQB 20/1 THHQB 20/1 8

9 THHQB 20/1 THHQB 20/1 10

11 THHQB 20/1 THHQB 20/1 12

13 THHQB 20/1 THHQB 20/1 14

15 THHQB 20/1 THHQB 20/1 16

17 THHQB 20/1 THHQB 20/1 18

19 THHQB 20/1 THHQB 20/1 20

21 THHQB 20/1 THHQB 20/1 22

23 THHQB 20/1 THHQB 20/1 24

25 THHQB 20/1 THHQB 20/1 26

27 THHQB 20/1 THHQB 20/1 28

29 THHQB 20/1 THHQB 20/1 30

31 THHQB 20/1 THHQB 20/1 32

33 THHQB 20/1 THHQB 20/1 34

35 THHQB 20/1 THHQB 20/1 36

37 THHQB 20/1 THHQB 20/1 38

39 THHQB 20/1 THHQB 20/1 40

41 THHQB 20/1 THHQB 20/1 42

225A MAIN LUGS WITH NEUTRAL                                                   

                                                                                                           

* Drawing not to scale

Job Name: BERRY E.S. - FINAL VERSIO

Prop No: 6N1-1J7GIQ2 GE Req#:

PO#:

Marks: EB Dated: 08/16/2012

12A  Interior AQF3422MBX AXT6

12B  Box AB55B

12C  Front AF55SPUM

Dimensions 55.5"H x 20"W x 5.75"D

Index

Click here to return to main index page.



FLUORESCENT:							       GT8-2X4

FEATURES & SPECIFICATIONS
INTENDED USE — Low-profile static luminaire provides general illumination for recessed applications; 
Ideal for restricted plenum spaces.
Certain airborne contaminants can diminish integrity of acrylic. Click here for Acrylic Environmental 
Compatibility table for suitable uses.
ATTRIBUTES — Designed exclusively for use with T8 lamps, electronic ballasts and sockets.
CONSTRUCTION — Smooth hemmed sides and smooth, inward formed end flanges for safe handling. 
Lighter weight fixture allows for safe, easy installation.
Standard steel door frame has superior structural integrity with premium extruded appearance and precision 
flush mitered corners. Steel door allows easy lens replacement without frame disassembly (for lenses up to 
.156" think). Powder painted, steel latches provide easy, secure door closure.
Superior mechanical light seal requires no foam gasketing. Integral T-bar clips secure fixture to T-bar 
system. Housing formed from cold-rolled steel. Acrylic shielding material 100% UV stabilized. No asbestos 
is used in this product. 
FINISH — Five‑stage iron‑phosphate pretreatment ensures superior paint adhesion and rust resistance. 
Painted parts finished with high‑gloss, baked white enamel.
ELECTRICAL — Standard ballast is electronic, thermally protected, resetting, Class P, HPF, non‑PCB, UL Listed, 
CSA certified ballast, universal voltage and sound rated A. 
Luminaire is suitable for damp locations. AWM, TFN or THHN wire used throughout, rated for required 
temperatures.
LISTING — Standard: UL. Optional: Canada — CSA or cUL; Mexico — NOM.
WARRANTY — Guaranteed for one year against mechanical defects in manufacture.
US patents: 6,210,025; 6,231,213; 2,288,471.
Note: Specifications subject to change without notice.

General Purpose T8 Troffer

GT8 2'x4'
2, 3 or 4 Lamps

Specifications

Length: 48 (1218)

Width: 24 (609)

Depth: 3-3/16 (81)

Weight: 22 lbs (9.9 kg)

All dimensions are inches (millimeters).

24 
(609)

3-3/16 
 (81)

48 
 (1218)

NOTES:
1	 Available with flush door  frames only.
2	 MVOLT standard for 120-277V applications, 50-60 hz 

operation. Some options require voltage specified.

  2GT8

Series Trim type
Number of 
lamps Lamp type Door frame Diffuser type Voltage Options2

2GT8 2" wide (blank) Grid 
F	 Overlapping 

flanged

 

2
3
4
Not 
included

32 32W T8 (48") (blank) Flush steel,  
white

FN Flush aluminum, 
natural

FM Flush aluminum, 
matte black

FW Flush aluminum, 
white

RN Regressed 
aluminum, 
natural

RM Regressed 
aluminum, 
matte black

RW Regressed  
aluminum, 
white

A12 #12 pattern 
acrylic

A12125 #12 pattern 
acrylic, .125" 
thick

A19 #19 pattern 
acrylic, .156" 
thick

A15 #15 pattern 
acrylic, .2" 
thick

PC1S 1/2" x 1/2" x 
1/2" plastic 
cube louver, 
silver

PC2S 1-1/2" x 1-1/2" 
x 1" plastic cube 
louver, silver w/ 
flange1

PC3S 3/4" x 3/4" x 
1/2" plastic 
cube louver, 
silver

120
277
347
MVOLT
Others 
available

1/4 One 4-lamp ballast
1/3 One 3-lamp ballast
GEB10IS Electronic ballast, <10% THD, 

instant start
GEB10RS Electronic ballast, <10% THD, 

rapid start
EL Emergency battery pack 

(nominal 300 lumens)
EL14 Emergency battery pack 

(nominal 1400 lumens)
GLR Internal fast-blow fuse
GMF Internal slow-blow fuse
LST Tandem-wired fixture pairs 

(shared ballasts)
PWS1836 6' prewire, 3/8" dia., 18-gauge, 

1 circuit
LP_ Lamped, specify lamp type 

and color
LP735 Lamped, 700-series, 3500K
LP741 Lamped, 700-series, 4100K
JP Palletized and stretch-wrapped 

without individual cartons; 
grid trim only

CSA CSA Certified
NOM NOM Certified

ORDERING INFORMATION For shortest lead times, configure products using bolded options. Example:  2GT8 2 32 A12 MVOLT GEB10IS

Catalog  
Number

Notes

Type

OSPSX  Osram Electronic 
   Program-Start Xtreme 
    (0.71BF) Low Output

Catalog Number

2GT8 2 32 A12125 MVOLT OSPSX

Notes

Type

A2

Project 12-12651-3
SUNNY SLOPE

Submitted By

LIGHTING ASSOC OF SAN DIEGO

Index

Select Index

Ceder Elementary School



				    GT8-2X4
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MOUNTING DATA
Continuous row mounting of flanged units requires CRE and CRM trim options  
(see Options).

GT8  2'x4' 	 Static T8 Troffer   

DIMENSIONS

NOTE:
1 	 Recommended rough-in dimensions for F-trim fixtures 24"x48"  (Tolerance is +1/4"-0"). Swing-gate range 

1-3/16" to 3-15/16".  Swing-gate span 23-3/8" to 26-11/16". Fixture swing-gate points require additional 1-1/16" 
over nominal fixture height.

PHOTOMETRICS
Calculated using the zonal cavity method in accordance with IESNA LM41 procedure. Floor reflectances are 20%.  
Lamp configurations shown are typical. Full photometric data on these and other configurations available upon request.

2GT8 4 32 A12 1/4 
Report LTL 7425 
Lumens per lamp - 2850 – Lum. eff. - 78.6%
S/MH  (along) 1.2   (across) 1.4	
Coefficient of Utilization
Ceiling	 80%	 70%	 50%
Wall	 70%	 50%	 30%	 70%	 50%	 30%	 50%	 30%	 10%
	 0	 94	 94	 94	 91	 91	 91	 87	 87	 87
	 1	 86	 82	 79	 84	 81	 78	 77	 75	 73
	 2	 79	 73	 68	 77	 71	 67	 68	 64	 61
	 3	 72	 64	 58	 70	 63	 57	 61	 56	 52
	 4	 66	 57	 51	 65	 56	 50	 54	 49	 45
	 5	 61	 51	 45	 60	 51	 44	 49	 43	 39
	 6	 57	 47	 40	 55	 46	 39	 44	 39	 34
	 7	 53	 42	 36	 51	 42	 35	 40	 35	 31
	 8	 49	 39	 32	 48	 38	 32	 37	 31	 27
	 9	 46	 35	 29	 45	 35	 29	 34	 29	 25
	 10	 43	 33	 27	 42	 32	 27	 32	 26	 22

Zonal Lumens Summary
	 Zone	 Lumens	 %Lamp	 %Fixture
	 0-30	 2718	 23.8	 30.3
	 0-40	 4481	 39.3	 50.0
	 0-60	 7553	 66.3	 84.2
	 0-90	 8965	 78.6	 100.0
	 90-180	 0	 0	 0
	 0-180	 8965	 78.6	 100.0

2GT8 2 32 A12 
Report LTL 7424 
Lumens per lamp - 2850 – Lum. eff. - 81.7%
S/MH  (along) 1.2   (across) 1.4	
Coefficient of Utilization
Ceiling	 80%	 70%	 50%
Wall	 70%	 50%	 30%	 70%	 50%	 30%	 50%	 30%	 10%
	 0	 97	 97	 97	 95	 95	 95	 91	 91	 91
	 1	 89	 86	 82	 87	 84	 81	 80	 78	 76
	 2	 82	 75	 70	 80	 74	 69	 71	 67	 63
	 3	 75	 67	 60	 73	 65	 59	 63	 58	 54
	 4	 69	 59	 52	 67	 58	 52	 56	 51	 46
	 5	 63	 53	 46	 62	 52	 46	 51	 45	 40
	 6	 59	 48	 41	 47	 47	 40	 46	 40	 35
	 7	 54	 44	 37	 53	 43	 36	 42	 36	 31
	 8	 51	 40	 33	 49	 39	 33	 38	 32	 28
	 9	 47	 37	 30	 46	 36	 30	 35	 29	 25
	 10	 44	 34	 27	 43	 33	 27	 32	 27	 23

Zonal Lumens Summary
	 Zone	 Lumens	 %Lamp	 %Fixture
	 0-30	 1372	 24.1	 29.4
	 0-40	 2277	 39.9	 48.9
	 0-60	 3907	 68.5	 83.9
	 0-90	 4658	 81.7	 100.0
	 90-180	 0	 0	 0
	 0-180	 4658	 81.7	 100.0

2GT8 3 32 A12 1/3
Report LTL 7421 
Lumens per lamp - 2850 – Lum. eff. - 80.1%
S/MH  (along) 1.2   (across) 1.4	
Coefficient of Utilization
Ceiling	 80%	 70%	 50%
Wall	 70%	 50%	 30%	 70%	 50%	 30%	 50%	 30%	 10%
	 0	 95	 95	 95	 93	 93	 93	 89	 89	 89
	 1	 88	 84	 81	 85	 82	 79	 79	 76	 74
	 2	 80	 74	 69	 78	 72	 68	 70	 66	 62
	 3	 74	 66	 59	 72	 64	 58	 62	 57	 53
	 4	 68	 58	 52	 66	 57	 51	 55	 50	 46
	 5	 62	 52	 45	 61	 52	 45	 50	 44	 40
	 6	 58	 47	 40	 56	 47	 40	 45	 39	 35
	 7	 54	 43	 36	 52	 42	 36	 41	 35	 31
	 8	 50	 39	 33	 49	 39	 32	 38	 32	 28
	 9	 47	 36	 30	 45	 36	 29	 35	 29	 25
	 10	 44	 33	 27	 43	 33	 27	 32	 27	 23

Zonal Lumens Summary
	 Zone	 Lumens	 %Lamp	 %Fixture
	 0-30	 2066	 24.2	 30.2
	 0-40	 3412	 39.9	 49.8
	 0-60	 5768	 67.5	 84.2
	 0-90	 6851	 80.1	 100.0
	 90-180	 0	 0	 0
	 0-180	 6851	 80.1	 100.0

4-7/8
(12.4)

6-15/16
(17.8)

6-15/16
(17.8)

6-15/16
(17.8)

24
(60.9)

24
(60.9)

2-9/16
(6.5)

3-3/16
(8.1)

3-3/16
(8.1)

24
(60.9)

3-3/16
(8.1)

Catalog Number

2GT8 2 32 A12125 MVOLT OSPSX

Notes

Type

A2

Project 12-12651-3
SUNNY SLOPE

Submitted By

LIGHTING ASSOC OF SAN DIEGO

Ceder Elementary School Index



Job Information
Job Name: ____________________________________  Service Organization: __________________________________

Address: ______________________________________  Address: _____________________________________________

City: _________________________________________  City: _________________________________________________

State: _______________  Zip: ___________________  State: _________________ Zip:_________________________

Phone: _______________________________________  Phone: _______________________________________________

Contact Person: _______________________________  Work Done By: ________________________________________

Nameplate Information Field Start-Up Documentation
Model: _______________________________________

Volts: _________  Hertz: ________  Phase: _______  Actual Voltage: _________ Hertz: ________ Phase: ________

Amps: _______________  Mark: _________________  Actual Amperage: _____________________________________

Supply hp: ___________  Exhaust hp: ____________  Blower Rotation: ______________________________________

Serial Number: ________________________________  Air Volume: _______________  Design cfm: _______________

Model Voltage: ________________________________  Actual cfm: ___________________________________________

Motor Amperage: ______________________________  Level of fan (L or H): ___________________________________

Fan RPM: _____________________________________  Fan RPM Range (min.) ____________ (max.) ______________

Maintenance Documentation

Maintenance Log

Date ___________________Time _____________ AM/PM

Notes: ___________________________________________

_________________________________________________

_________________________________________________

_________________________________________________

Date ___________________Time _____________ AM/PM

Notes: ___________________________________________

_________________________________________________

_________________________________________________

_________________________________________________

Date ___________________Time _____________ AM/PM

Notes: ___________________________________________

_________________________________________________

_________________________________________________

_________________________________________________

Date ___________________Time _____________ AM/PM

Notes: ___________________________________________

_________________________________________________

_________________________________________________

_________________________________________________

_________________________________________________

Date ___________________Time _____________ AM/PM

Notes: ___________________________________________

_________________________________________________

_________________________________________________

_________________________________________________

Date ___________________Time _____________ AM/PM

Notes: ___________________________________________

_________________________________________________

_________________________________________________

_________________________________________________

Date ___________________Time _____________ AM/PM

Notes: ___________________________________________

_________________________________________________

_________________________________________________

_________________________________________________

Date ___________________Time _____________ AM/PM

Notes: ___________________________________________

_________________________________________________

_________________________________________________

_________________________________________________

_________________________________________________

Emmanuel ES

1862 Jupiter Blvd

Dallas
TX 75227
 (214) 418-6800

John Buckner

Carrier

1313 Carson St
Dallas
TX 75227
 (214) 520-9456

Pete Nobero

48 HCD-AOE

74321-65749

Work Order #1 - 03/01/15All Pass

03/01/15 8:00

Equipment Start Up and Testing.

05/13/15 11:15

Equipment Review

Added new Oil Compressor

07/20/15 2:00

Issue with equipment.

All Pass

08/15/15 9:00

Equipment Start Up and Testing.

Work Order #2 - 05/13/15

Work Order #3 - 07/20/15

Work Order #3 - 07/20/15

Select here for
Actual Work Order

Index

Click here to return to main index page.



Work Order #1 - 01-24-13

Unit was not working properly.  Add oil and restarted and unit seem to run better.  Need to
change filter. 

Index

Select here to
Return to Index

Index

Select Index


