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CSP 22-68 

Memorial Middle School Heating & Air Condition (HVAC) Improvements Funded through the 
Elementary & Secondary Emergency Relief (ESSER) Funds 

April 8, 2022 

I. INSTRUCTIONS:

A. The following changes, omissions or alterations to the specification and drawings shall be made insofar as the
specifications and drawings are inconsistent with following, this addendum shall govern.

B. Acknowledge receipt of this addendum by inserting its number and date of issue in the place provided for same in the
proposal. This addendum forms a part of the Contract Documents.

C. It is imperative that this addendum be inserted INTO set of specifications.

II. SEE ADDENDUM BELOW:

SPECIFICATIONS 

Item 01 Specification 23 73 13 – Modular Central Station Air Handling Units 
A. Replace specification section in its entirety.

DRAWINGS 

Item 02 SHEET M0.01 – MECHANICAL LEGEND 
A. Added general note 23.

Item 03 SHEET MD2.12F – LEVEL 1 MECHANICAL DEMO PLAN – F. 
A. Revised keyed notes 2 and 3.

Item 04 SHEET MD2.13G – LEVEL 1 MECHANICAL DEMO PLAN – G. 
A. Replaced keyed note 4 with keyed note 3 for EXRTU-19 and EXRTU-20.

Item 05 SHEET MD3.12 – ENLARGED MECHANICAL DEMO PLAN 
A. Revised keyed notes 3 and 10.

Item 06 SHEET MD3.13 – ENLARGED MECHANICAL DEMO PLAN 
A. Scheduled cooling tower 3-way valve to be demolished.
B. Clarified that the chillers and cooling towers to remain.
C. Revised keyed note 6.

Item 07 SHEET M1.11 – COMPOSITE LEVEL 1 MECHANICAL HYDRONIC PIPING PLAN 
A. Added differential pressure sensor.

Item 08 SHEET M2.11A – LEVEL 1 MECHANICAL PLAN - A 
A. Revised keyed note 1.

Item 09 SHEET M2.11B – LEVEL 1 MECHANICAL PLAN - B 
A. Revised keyed note 1.

Item 10 SHEET M2.11C – LEVEL 1 MECHANICAL PLAN - C 
A. Revised keyed note 1.



 
Item 11 SHEET M2.11D – LEVEL 1 MECHANICAL PLAN - D 
A. Revised keyed note 1. 
 
Item 12 SHEET M3.10 – ENLARGED MECHANICAL ROOM PLANS 
A. Revised view of enlarged mechanical room plan #5. 
 
Item 13 SHEET M3.11 – ENLARGED MECHANICAL ROOM PLANS 
A. Replaced keyed note 5 with keyed note 10 on LEVEL 2A MECHANICAL AHU-8. 
B. Revised view of LEVEL 2B MECHANICAL AHU-9. 
C. Revised view of LEVEL 2B MECHANICAL AHU-10. 
 
Item 14 SHEET M3.13 – ENLARGED MECHANICAL ROOM PLANS 
A. Corrected title block. 
B. Added control valves to condenser water at chillers. 
C. Revised keyed note 9. 
 
Item 15 SHEET M4.02 – MECHANICAL CONTROLS 
A. Revised Single Zone VAV Air Handling Unit – Control Schematic and Sequence of Operations. 
B. Revised Multi Zone VAV Air Handling Unit – Control Schematic and Sequence of Operations. 
 
Item 16 SHEET M4.03 – MECHANICAL CONTROLS 
A. Revised Chilled Water System – Variable Primary Flow – Control Schematic Sequence of Operations 
B. Revised Condenser Water System – Chiller Plant – Control Schematic and Sequence of Operations 
 
Item 17 SHEET M5.01 – MECHANICAL SCHEDULES 
A. Revised fan schedule. 
B. Revised packaged dx roof top unit schedule 
 
Item 18 SHEET M5.02 – MECHANICAL SCHEDULES 
A. Removed duplicate details #7 and #8. 
 
Item 19 SHEET M6.01 – MECHANICAL SCHEDULES 
A. Corrected detail numbering. 
Item 20 SHEET EP2.11C – LEVEL 1 ELECTRICAL POWER PLAN - C 
A. Added distribution panel DP-C. 
 
Item 21 SHEET EP2.12G – LEVEL 1 ELECTRICAL POWER PLAN - G 
A. Showed location of existing panel CK. 
 
Item 22 SHEET E3.01 – ELECTRICAL ENLARGED POWER PLANS 
A. Added power for Refrigerant Monitoring Panel and chiller valves. 
 
Item 23 SHEET E4.01 – ELECTRICAL ONE-LINE DIAGRAM 
A. Added distribution panel DP-C. 
B. Revised the feeding of branch circuit panels MC1, MC2, MD1, MD2, MF1 and MG1. 
 
Item 24 SHEET E5.01 – ELECTRICAL SHCEDULES 
A. Revised the parameters of panels MC1 and MD1. 
 
Item 25 SHEET E5.02 – ELECTRICAL SHCEDULES 
A. Revised the parameters of panel MG1. 
 
REQUEST FOR INFORMATION 
 
Item No. 26- Project Schedule:  
A. There is no pre-established project schedule or phasing plan for the project.  The Contractor shall be responsible for submitting a 
phasing plan and project schedule prior to construction.  Such plans are subject to review and approval by Owner. 
 
Item No. 27 - Project Completion: 
A.  The proposed project term is to be included in the bid form by the Contractor and subject to Owner evaluation.   
 
Item No. 28 - Roof Warranty: 
A. There is no current roof warranty for this campus. 

 
Item No. 29 - Asbestos Report:  
A. PLM Summary Report – See attached. 
 



Item No. 30 - Facility Occupation & Building Content Protection during Construction: 
A. The campus may be occupied during construction and the number of students in the facility will be dependent upon time of year the 

construction occurs. With advanced notification and planning, students may be relocated out of the areas of construction. 
B. The Owner, with prior coordination with the Contractor, may move or relocate equipment in occupied rooms where construction is 

taking place. The Contractor is responsible for covering/protecting any furniture or equipment from activities that will create debris.  
The Contractor is responsible for use of proper fire blankets to prevent damage of existing furniture and prevent the spread of fire 
with all indoor welding activities. 

 
SUBMITTALS 
Item No. 31 – Submittals: 
A. The District is requesting one (1) original, one (1) copy and one (1) digital copy on a USB drive. 

Respectfully Submitted, 

 
 
 
Amaro Tijerina 
Director of Purchasing 
 

__________________________________________        
(Signature of authorized officer)  Date  
 

__________________________________________ 

Company Name 

Nondiscrimination Statement 
 It is the policy of Edinburg CISD not to discriminate on the basis of gender, age, handicap, religion, race, color, or national origin in its educational programs.  

Es poliza del Distrito Escolar de Edinburg el no discriminar por razones con base en genero, edad, religion, raza, color origen nacional, ni discapacidad dentro de sus programas educacionales. 





































PLM Summary Report

Client :

Project :

Project # :

Identification :

Test Method :

Terracon - Pharr

Memorial Middle School

88227050

Asbestos, Bulk Sample Analysis

Sample Number Client Sample Description / Location Asbestos Content

Sample Date :

On 3/8/2022, thirty nine (39) bulk material samples were submitted by Eloy Palacios of Terracon - Pharr for asbestos analysis by PLM/DS. The PLM 

Detail Report is attached; additional information may be found therein. The results are summarized below:

Page 1 of  3

Lab Job No. :

Report Date :

22B-02539

03/06/2022

03/09/2022

NVLAP Lab Code 102056-0

TDSHS License No. 30-0084

Polarized Light Microscopy / Dispersion Staining (PLM/DS)

EPA Method 600 / R-93 / 116

2051 Valley View Lane

Farmers Branch, TX 75234  Phone: (972) 241-8460

1  Pipe Insulation Mastic (White),  Mechanical Room 112, 

Section B

None Detected - Thermal Insulation

None Detected - Foil Wrap

None Detected - White Mastic

2  Pipe Insulation Mastic (White),  Mechanical Room 4, 

Section D

None Detected - White Mastic

3  Pipe Insulation Mastic (White),  2nd Floor, Mechanical 

Room 8, Section A

None Detected - Thermal Insulation

None Detected - Foil Wrap

None Detected - White Mastic

4  Pipe Insulation Mastic (White),  Mechanical Room 112, 

Section B

None Detected - Thermal Insulation

None Detected - White Mastic

5  Pipe Insulation Mastic (White),  Mechanical Room 4, 

Section D

None Detected - Thermal Insulation

None Detected - White Mastic

6  Pipe Insulation Mastic (White),  2nd Floor, Mechanical 

Room 8, Section H

None Detected - Thermal Insulation

None Detected - White Mastic

7  HVAC Duct Mastic (Gray),  Mechanical Room 112, Section 

B

None Detected - Paper / Foil Wrap

None Detected - Gray Mastic

8  HVAC Duct Mastic (Gray),  Mechanical Room 4, Section D None Detected - Paper / Foil Wrap

None Detected - Gray Mastic

9  HVAC Duct Mastic (Gray),  2nd Floor, Mechanical Room 8, 

Section A

None Detected - Gray Mastic

10  Drywall Construction (White) with Texture (Light),  

Mechanical Room 112, Section B

None Detected - Drywall Material

None Detected - Joint Compound

None Detected - Texture

11  Drywall Construction (White) with Texture (Light),  

Mechanical Room 4, Section D SEC

None Detected - Drywall Material

None Detected - Joint Compound

None Detected - Texture

12  Drywall Construction (White) with Texture (Light),  2nd 

Floor, Room 216, SEC

None Detected - Drywall Material

None Detected - Texture / Joint Cmpd



PLM Summary Report

Client :

Project :

Project # :

Identification :

Test Method :

Terracon - Pharr

Memorial Middle School

88227050

Asbestos, Bulk Sample Analysis

Sample Number Client Sample Description / Location Asbestos Content

Sample Date :

On 3/8/2022, thirty nine (39) bulk material samples were submitted by Eloy Palacios of Terracon - Pharr for asbestos analysis by PLM/DS. The PLM 

Detail Report is attached; additional information may be found therein. The results are summarized below:
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Lab Job No. :

Report Date :

22B-02539

03/06/2022

03/09/2022

NVLAP Lab Code 102056-0

TDSHS License No. 30-0084

Polarized Light Microscopy / Dispersion Staining (PLM/DS)

EPA Method 600 / R-93 / 116

2051 Valley View Lane

Farmers Branch, TX 75234  Phone: (972) 241-8460

13  Drywall Construction (White) with Texture (Light),  1st 

Floor, Mechanical Room 2, SEC

None Detected - Joint Compound

None Detected - Texture

14  Drywall Construction (White) with Texture (Light),  Storage 

Room, Floor 1, NEC

None Detected - Drywall Material

None Detected - Joint Compound

None Detected - Texture

15  Drywall Construction (White) with Texture (Light),  

Mechanical Room 8, Floor 1, SEC

None Detected - Drywall Material

None Detected - Joint Compound

None Detected - Texture

16  Drywall Construction (White) with Texture (Light),  Room 

222, Floor 2, NWC

None Detected - Drywall Material

None Detected - Texture / Joint Cmpd

17  CMU Texture,  Mechanical Room 112, Section B None Detected - Paint / Texture

18  CMU Texture,  Mechanical Room 4, Section D, SWC None Detected - Paint / Texture

19  CMU Texture,  2nd Floor, Mechanical Room 8, Section A None Detected - Paint / Texture

20  CMU Texture,  2nd Floor, Mechanical Room 2, East Wall None Detected - Paint / Texture

21  CMU Texture,  1st Floor, Storage Room, NEC None Detected - Paint / Texture

22  CMU Texture,  1st Floor, Mechanical Room 3, NWC None Detected - Paint / Texture

23  CMU Texture,  2nd Floor, Room 222, NWC None Detected - Paint / Texture

24  2 x 4 Suspended Acoustic Ceiling Tile (White with Pinholes 

and Fissures),  Academic Building, Room 216, SWC

None Detected - Acoustic Tile

25  2 x 4 Suspended Acoustic Ceiling Tile (White with Pinholes 

and Fissures),  Fine Arts Building, Main Hallway

None Detected - Acoustic Tile

26  2 x 4 Suspended Acoustic Ceiling Tile (White with Pinholes 

and Fissures),  Cafeteria SWC

None Detected - Acoustic Tile

27  Pipe Insulation Mastic (White),  Mechanical Room North, 

Fine Arts Building

None Detected - Thermal Insulation

None Detected - White Mastic

28  Pipe Insulation Mastic (White),  Mechanical Room North, 

Fine Arts Building

None Detected - Thermal Insulation

None Detected - White Mastic



PLM Summary Report

Client :

Project :

Project # :

Identification :

Test Method :

Terracon - Pharr

Memorial Middle School

88227050

Asbestos, Bulk Sample Analysis

Sample Number Client Sample Description / Location Asbestos Content

Sample Date :

On 3/8/2022, thirty nine (39) bulk material samples were submitted by Eloy Palacios of Terracon - Pharr for asbestos analysis by PLM/DS. The PLM 
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Lab Job No. :

Report Date :

22B-02539

03/06/2022

03/09/2022

NVLAP Lab Code 102056-0

TDSHS License No. 30-0084

Polarized Light Microscopy / Dispersion Staining (PLM/DS)

EPA Method 600 / R-93 / 116

2051 Valley View Lane

Farmers Branch, TX 75234  Phone: (972) 241-8460

29  Pipe Insulation Mastic (White),  Mechanical Room South, 

Fine Arts Building

None Detected - Thermal Insulation

None Detected - White Mastic

30  Pipe Insulation Mastic (White),  Mechanical Room North, 

Fine Arts Building

None Detected - Thermal Insulation

None Detected - White Mastic

31  Pipe Insulation Mastic (White),  Mechanical Room North, 

Fine Arts

None Detected - Thermal Insulation

None Detected - White Mastic

32  Pipe Insulation Mastic (White),  Mechanical Room South, 

Fine Arts

None Detected - Thermal Insulation

None Detected - White Mastic

33  CMU Texture,  Mechanical Room North, Fine Arts None Detected - Paint / Texture

34  CMU Texture,  Mechanical Room South, Fine Arts None Detected - Paint / Texture

35  CMU Texture,  Cafeteria, NEC None Detected - Paint / Texture

36  CMU Texture,  Cafeteria, SEC None Detected - Paint / Texture

37  CMU Texture,  Cafeteria, NWC None Detected - Paint / Texture

38  CMU Texture,  Cafeteria, SWC None Detected - Paint / Texture

39  CMU Texture,  Kitchen, SEC None Detected - Paint / Texture

Bruce CrabbAnalyst(s):

Lab Director : Bruce Crabb Approved Signatory :

Thank you for choosing Moody Labs

Lab Manager : Heather Lopez Approved Signatory :

These samples were analyzed by layers. Quantification, unless otherwise noted, is performed by calibrated visual 

estimate. The test report shall not be reproduced except in full without written approval of the laboratory.  The results 

relate only to the items tested. These test results do not imply endorsement by NVLAP or any agency of the U.S. 

Government. Accredited by the National Voluntary Laboratory Accreditation Program for Bulk Asbestos Fiber Analysis 

under Lab Code 102056-0.
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PLM Detail Report

Project # : 88227050

Page 1 of 5

Sample Number Layer Components
% Of 

Sample

Analysis 

Date

% of 

Layer
Analyst

Supplement to PLM Summary Report

Client :

Project :

Terracon - Pharr

Memorial Middle School

Lab Job No. :

Report Date :

22B-02539

03/09/2022

2051 Valley View Lane

Farmers Branch, TX 75234  Phone: (972) 241-8460

Moody Labs NVLAP Lab Code 102056-0

TDSHS License No. 30-0084

Mineral Wool Fibers1 Thermal Insulation (Yellow) 3% 03/0895% BC

Resin Binders1 Thermal Insulation (Yellow) 3% 03/085% BC

Metal Foil1 Foil Wrap (Silver) 2% 03/08100% BC

Quartz Grains1 White Mastic (Off-White) 95% 03/085% BC

Pigment / Binders1 White Mastic (Off-White) 95% 03/0895% BC

Quartz Grains2 White Mastic (Off-White) 100% 03/085% BC

Pigment / Binders2 White Mastic (Off-White) 100% 03/0895% BC

Mineral Wool Fibers3 Thermal Insulation (Yellow) 3% 03/0895% BC

Resin Binders3 Thermal Insulation (Yellow) 3% 03/085% BC

Metal Foil3 Foil Wrap (Silver) 2% 03/08100% BC

Quartz Grains3 White Mastic (Off-White) 95% 03/085% BC

Pigment / Binders3 White Mastic (Off-White) 95% 03/0895% BC

Mineral Wool Fibers4 Thermal Insulation (Yellow) 5% 03/0895% BC

Resin Binders4 Thermal Insulation (Yellow) 5% 03/085% BC

Quartz Grains4 White Mastic (Off-White) 95% 03/085% BC

Pigment / Binders4 White Mastic (Off-White) 95% 03/0895% BC

Mineral Wool Fibers5 Thermal Insulation (Yellow) 5% 03/0895% BC

Resin Binders5 Thermal Insulation (Yellow) 5% 03/085% BC

Quartz Grains5 White Mastic (Off-White) 95% 03/085% BC

Pigment / Binders5 White Mastic (Off-White) 95% 03/0895% BC

Mineral Wool Fibers6 Thermal Insulation (Yellow) 5% 03/0895% BC

Resin Binders6 Thermal Insulation (Yellow) 5% 03/085% BC

Quartz Grains6 White Mastic (Off-White) 95% 03/085% BC

Pigment / Binders6 White Mastic (Off-White) 95% 03/0895% BC

Cellulose Fibers7 Paper / Foil Wrap (Tan / Silver) 15% 03/0860% BC

Glass Wool Fibers7 Paper / Foil Wrap (Tan / Silver) 15% 03/0820% BC

Metal Foil7 Paper / Foil Wrap (Tan / Silver) 15% 03/0820% BC

Glass Wool Fibers7 Gray Mastic (Gray) 85% 03/081% BC

Graphite7 Gray Mastic (Gray) 85% 03/0810% BC

Calcite Binders / Fillers7 Gray Mastic (Gray) 85% 03/0889% BC
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Project # : 88227050
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Supplement to PLM Summary Report

Client :

Project :

Terracon - Pharr

Memorial Middle School

Lab Job No. :

Report Date :

22B-02539

03/09/2022

2051 Valley View Lane

Farmers Branch, TX 75234  Phone: (972) 241-8460

Moody Labs NVLAP Lab Code 102056-0

TDSHS License No. 30-0084

Cellulose Fibers8 Paper / Foil Wrap (Tan / Silver) 15% 03/0860% BC

Glass Wool Fibers8 Paper / Foil Wrap (Tan / Silver) 15% 03/0820% BC

Metal Foil8 Paper / Foil Wrap (Tan / Silver) 15% 03/0820% BC

Glass Wool Fibers8 Gray Mastic (Gray) 85% 03/081% BC

Graphite8 Gray Mastic (Gray) 85% 03/0810% BC

Calcite Binders / Fillers8 Gray Mastic (Gray) 85% 03/0889% BC

Glass Wool Fibers9 Gray Mastic (Gray) 100% 03/081% BC

Calcite Binders / Fillers9 Gray Mastic (Gray) 100% 03/0899% BC

Glass Wool Fibers10 Drywall Material (White) 15% 03/082% BC

Cellulose Fibers10 Drywall Material (White) 15% 03/081% BC

Gypsum / Binders10 Drywall Material (White) 15% 03/0897% BC

Cellulose Fibers10 DW Paper / Tape (Tan / White) 15% 03/08100% BC

Calcite / Talc / Binders10 Joint Compound (White) 25% 03/08100% BC

Calcite / Talc / Binders10 Texture (White) 45% 03/08100% BC

Glass Wool Fibers11 Drywall Material (White) 45% 03/082% BC

Cellulose Fibers11 Drywall Material (White) 45% 03/081% BC

Gypsum / Binders11 Drywall Material (White) 45% 03/0897% BC

Cellulose Fibers11 DW Paper / Tape (Tan / White) 15% 03/08100% BC

Calcite / Talc / Binders11 Joint Compound (White) 15% 03/08100% BC

Calcite / Talc / Binders11 Texture (White) 25% 03/08100% BC

Glass Wool Fibers12 Drywall Material (White) 55% 03/082% BC

Cellulose Fibers12 Drywall Material (White) 55% 03/081% BC

Gypsum / Binders12 Drywall Material (White) 55% 03/0897% BC

Cellulose Fibers12 DW Paper Facing (Tan) 15% 03/08100% BC

Calcite / Talc / Binders12 Texture / Joint Cmpd (White) 30% 03/08100% BC

Calcite / Talc / Binders13 Joint Compound (White) 55% 03/08100% BC

Cellulose Fibers13 DW Tape (White) 10% 03/08100% BC

Calcite / Talc / Binders13 Texture (White) 35% 03/08100% BC



PLM Detail Report

Project # : 88227050
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Supplement to PLM Summary Report

Client :

Project :

Terracon - Pharr

Memorial Middle School

Lab Job No. :

Report Date :

22B-02539

03/09/2022

2051 Valley View Lane

Farmers Branch, TX 75234  Phone: (972) 241-8460

Moody Labs NVLAP Lab Code 102056-0

TDSHS License No. 30-0084

Glass Wool Fibers14 Drywall Material (White) 65% 03/082% BC

Cellulose Fibers14 Drywall Material (White) 65% 03/081% BC

Gypsum / Binders14 Drywall Material (White) 65% 03/0897% BC

Cellulose Fibers14 DW Paper / Tape (Tan / White) 10% 03/08100% BC

Calcite / Talc / Binders14 Joint Compound (White) 10% 03/08100% BC

Calcite / Talc / Binders14 Texture (White) 15% 03/08100% BC

Glass Wool Fibers15 Drywall Material (White) 45% 03/082% BC

Cellulose Fibers15 Drywall Material (White) 45% 03/081% BC

Gypsum / Binders15 Drywall Material (White) 45% 03/0897% BC

Cellulose Fibers15 DW Paper / Tape (Tan / White) 15% 03/08100% BC

Calcite / Talc / Binders15 Joint Compound (White) 15% 03/08100% BC

Calcite / Talc / Binders15 Texture (White) 25% 03/08100% BC

Glass Wool Fibers16 Drywall Material (White) 65% 03/082% BC

Cellulose Fibers16 Drywall Material (White) 65% 03/081% BC

Gypsum / Binders16 Drywall Material (White) 65% 03/0897% BC

Cellulose Fibers16 DW Paper Facing (Tan) 15% 03/08100% BC

Calcite / Talc / Binders16 Texture / Joint Cmpd (White) 20% 03/08100% BC

Calcite17 Paint / Texture (White) 100% 03/0925% BC

Pigment / Binders17 Paint / Texture (White) 100% 03/0975% BC

Calcite18 Paint / Texture (White) 100% 03/0925% BC

Pigment / Binders18 Paint / Texture (White) 100% 03/0975% BC

Calcite19 Paint / Texture (White) 100% 03/0925% BC

Pigment / Binders19 Paint / Texture (White) 100% 03/0975% BC

Calcite20 Paint / Texture (White) 100% 03/0925% BC

Pigment / Binders20 Paint / Texture (White) 100% 03/0975% BC

Calcite21 Paint / Texture (White) 100% 03/0925% BC

Pigment / Binders21 Paint / Texture (White) 100% 03/0975% BC

Calcite22 Paint / Texture (White) 100% 03/0925% BC

Pigment / Binders22 Paint / Texture (White) 100% 03/0975% BC
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Supplement to PLM Summary Report

Client :

Project :

Terracon - Pharr

Memorial Middle School

Lab Job No. :

Report Date :

22B-02539

03/09/2022

2051 Valley View Lane

Farmers Branch, TX 75234  Phone: (972) 241-8460

Moody Labs NVLAP Lab Code 102056-0

TDSHS License No. 30-0084

Calcite23 Paint / Texture (White) 100% 03/0925% BC

Pigment / Binders23 Paint / Texture (White) 100% 03/0975% BC

Cellulose Fibers24 Acoustic Tile (Light Tan) 100% 03/0940% BC

Mineral Wool Fibers24 Acoustic Tile (Light Tan) 100% 03/0940% BC

Perlite24 Acoustic Tile (Light Tan) 100% 03/0920% BC

Cellulose Fibers25 Acoustic Tile (Light Tan) 100% 03/0940% BC

Mineral Wool Fibers25 Acoustic Tile (Light Tan) 100% 03/0940% BC

Perlite25 Acoustic Tile (Light Tan) 100% 03/0920% BC

Cellulose Fibers26 Acoustic Tile (Light Tan) 100% 03/0940% BC

Mineral Wool Fibers26 Acoustic Tile (Light Tan) 100% 03/0940% BC

Perlite26 Acoustic Tile (Light Tan) 100% 03/0920% BC

Mineral Wool Fibers27 Thermal Insulation (Yellow) 15% 03/0995% BC

Resin Binders27 Thermal Insulation (Yellow) 15% 03/095% BC

Quartz Grains27 White Mastic (Off-White) 85% 03/092% BC

Pigment / Binders27 White Mastic (Off-White) 85% 03/0998% BC

Mineral Wool Fibers28 Thermal Insulation (Yellow) 15% 03/0995% BC

Resin Binders28 Thermal Insulation (Yellow) 15% 03/095% BC

Quartz Grains28 White Mastic (Off-White) 85% 03/092% BC

Pigment / Binders28 White Mastic (Off-White) 85% 03/0998% BC

Mineral Wool Fibers29 Thermal Insulation (Yellow) 15% 03/0995% BC

Resin Binders29 Thermal Insulation (Yellow) 15% 03/095% BC

Quartz Grains29 White Mastic (Off-White) 85% 03/092% BC

Pigment / Binders29 White Mastic (Off-White) 85% 03/0998% BC

Mineral Wool Fibers30 Thermal Insulation (Yellow) 5% 03/0995% BC

Resin Binders30 Thermal Insulation (Yellow) 5% 03/095% BC

Wollastonite30 White Mastic (White) 95% 03/093% BC

Glass Wool Mesh30 White Mastic (White) 95% 03/093% BC

Binders / Fillers30 White Mastic (White) 95% 03/0994% BC
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Supplement to PLM Summary Report

Client :

Project :

Terracon - Pharr

Memorial Middle School

Lab Job No. :

Report Date :

22B-02539

03/09/2022

2051 Valley View Lane

Farmers Branch, TX 75234  Phone: (972) 241-8460

Moody Labs NVLAP Lab Code 102056-0

TDSHS License No. 30-0084

Mineral Wool Fibers31 Thermal Insulation (Yellow) 5% 03/0995% BC

Resin Binders31 Thermal Insulation (Yellow) 5% 03/095% BC

Quartz Grains31 White Mastic (Off-White) 95% 03/092% BC

Pigment / Binders31 White Mastic (Off-White) 95% 03/0998% BC

Mineral Wool Fibers32 Thermal Insulation (Yellow) 5% 03/0995% BC

Resin Binders32 Thermal Insulation (Yellow) 5% 03/095% BC

Wollastonite32 White Mastic (White) 95% 03/093% BC

Binders / Fillers32 White Mastic (White) 95% 03/0997% BC

Calcite33 Paint / Texture (White) 100% 03/0925% BC

Pigment / Binders33 Paint / Texture (White) 100% 03/0975% BC

Calcite34 Paint / Texture (White) 100% 03/0925% BC

Pigment / Binders34 Paint / Texture (White) 100% 03/0975% BC

Calcite35 Paint / Texture (Blue/White) 100% 03/0925% BC

Pigment / Binders35 Paint / Texture (Blue/White) 100% 03/0975% BC

Calcite36 Paint / Texture (Green/White) 100% 03/0925% BC

Pigment / Binders36 Paint / Texture (Green/White) 100% 03/0975% BC

Calcite37 Paint / Texture (White/Green) 100% 03/0925% BC

Pigment / Binders37 Paint / Texture (White/Green) 100% 03/0975% BC

Calcite38 Paint / Texture (White/Blue) 100% 03/0925% BC

Pigment / Binders38 Paint / Texture (White/Blue) 100% 03/0975% BC

Calcite39 Paint / Texture (White/Orange) 100% 03/0925% BC

Pigment / Binders39 Paint / Texture (White/Orange) 100% 03/0975% BC



 

 

 

 

 

200 South 10th Street 
Suite 901 

McAllen, TX 78501 

v  956.683.1640 

Addendum 

www.dbrinc.com TBPE Firm Registration No. 2234 

 

 
DATE 

4/7/2022 
 

  
ADDENDUM NO. 

2 
 

  

PROJECT 218007.002| Edinburg CISD - Memorial MS - HVAC Improvements 

 
The work described herein shall be added to the scope of work defined by the contract documents or it shall modify the scope of work defined by the contract 

documents as described.  This work shall become a part of the contract documents by addendum. 

 

SPECIFICATIONS 

 

Item 01 Specification 23 73 13 – Modular Central Station Air Handling Units 

 

A. Replace specification section in its entirety. 

 

 

 

DRAWINGS 

 

Item 02 SHEET M0.01 – MECHANICAL LEGEND 

 

A. Added general note 23. 

 

Item 03 SHEET MD2.12F – LEVEL 1 MECHANICAL DEMO PLAN – F. 

 

A. Revised keyed notes 2 and 3. 

 

Item 04 SHEET MD2.13G – LEVEL 1 MECHANICAL DEMO PLAN – G. 

 

A. Replaced keyed note 4 with keyed note 3 for EXRTU-19 and EXRTU-20. 

 

Item 05 SHEET MD3.12 – ENLARGED MECHANICAL DEMO PLAN 

 

A. Revised keyed notes 3 and 10. 

 

Item 06 SHEET MD3.13 – ENLARGED MECHANICAL DEMO PLAN 

 

A. Scheduled cooling tower 3-way valve to be demolished. 

B. Clarified that the chillers and cooling towers to remain. 

C. Revised keyed note 6. 

 

Item 07 SHEET M1.11 – COMPOSITE LEVEL 1 MECHANICAL HYDRONIC PIPING PLAN 

 

A. Added differential pressure sensor. 

 

 

Item 08 SHEET M2.11A – LEVEL 1 MECHANICAL PLAN - A 
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A. Revised keyed note 1. 

 

Item 09 SHEET M2.11B – LEVEL 1 MECHANICAL PLAN - B 

 

A. Revised keyed note 1. 

 

Item 10 SHEET M2.11C – LEVEL 1 MECHANICAL PLAN - C 

 

A. Revised keyed note 1. 

Item 11 SHEET M2.11D – LEVEL 1 MECHANICAL PLAN - D 

 

A. Revised keyed note 1. 

 

Item 12 SHEET M3.10 – ENLARGED MECHANICAL ROOM PLANS 

 

A. Revised view of enlarged mechanical room plan #5. 

 

Item 13 SHEET M3.11 – ENLARGED MECHANICAL ROOM PLANS 

 

A. Replaced keyed note 5 with keyed note 10 on LEVEL 2A MECHANICAL AHU-8. 

B. Revised view of LEVEL 2B MECHANICAL AHU-9. 

C. Revised view of LEVEL 2B MECHANICAL AHU-10. 

 

Item 14 SHEET M3.13 – ENLARGED MECHANICAL ROOM PLANS 

A. Corrected title block. 

B. Added control valves to condenser water at chillers. 

C. Revised keyed note 9. 

 

Item 15 SHEET M4.02 – MECHANICAL CONTROLS 

A. Revised Single Zone VAV Air Handling Unit – Control Schematic and Sequence of Operations. 

B. Revised Multi Zone VAV Air Handling Unit – Control Schematic and Sequence of Operations. 

 

Item 16 SHEET M4.03 – MECHANICAL CONTROLS 

A. Revised Chilled Water System – Variable Primary Flow – Control Schematic Sequence of 

Operations 

B. Revised Condenser Water System – Chiller Plant – Control Schematic and Sequence of 

Operations 

 

Item 17 SHEET M5.01 – MECHANICAL SCHEDULES 

 

A. Revised fan schedule. 

B. Revised packaged dx roof top unit schedule 

 

Item 18 SHEET M5.02 – MECHANICAL SCHEDULES 

 

A. Removed duplicate details #7 and #8. 

 

Item 19 SHEET M6.01 – MECHANICAL SCHEDULES 

 

A. Corrected detail numbering. 

 

 

Item 20 SHEET EP2.11C – LEVEL 1 ELECTRICAL POWER PLAN - C 
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A. Added distribution panel DP-C. 

 

Item 21 SHEET EP2.12G – LEVEL 1 ELECTRICAL POWER PLAN - G 

 

A. Showed location of existing panel CK. 

 

Item 22 SHEET E3.01 – ELECTRICAL ENLARGED POWER PLANS 

 

A. Added power for Refrigerant Monitoring Panel and chiller valves. 

 

 

Item 23 SHEET E4.01 – ELECTRICAL ONE-LINE DIAGRAM 

 

A. Added distribution panel DP-C. 

B. Revised the feeding of branch circuit panels MC1, MC2, MD1, MD2, MF1 and MG1. 

 

Item 24 SHEET E5.01 – ELECTRICAL SHCEDULES 

 

A. Revised the parameters of panels MC1 and MD1. 

 

Item 25 SHEET E5.02 – ELECTRICAL SHCEDULES 

 

A. Revised the parameters of panel MG1. 

 

 

Item 26 CSP Request for Information 

A. Question: Schedule/Phasing: Is there a project schedule or phasing plan for Memorial Middle 

School and or Edinburg High School? 

Answer: There is no set schedule nor phasing for the project.  This will be determined once the 

project is awarded. The owner has expressed the desire to replace one air handler at a time to 

allow for relocation of students as staff during the down time of the equipment.  During long 

periods of time where there is no school, such as holidays, the contractor may schedule several 

equipment replacements. 

B. Question: Schedule/Phasing: Is there a project completion deadline for Memorial Middle School 

and or Edinburg High School to meet the funding requirements of the ESSER funds? 

Answer:  There is an expected date of completion of 2024. 

 

 

 

END OF ADDENDUM 
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SECTION 23 73 13  

MODULAR INDOOR CENTRAL STATION AIR HANDLING UNITS 

PART 1 - GENERAL 

1.1 WORK INCLUDED 

A. Indoor central station air handling unit. 

B. The Contractor and the building automation controls installer shall participate in the commissioning 

process of this equipment as required; including, but not limited to, meeting attendance, completion 

of checklists, and participation in functional testing. 

1.2 RELATED SECTIONS 

A. Section 23 02 00 - Basic Materials and Methods for HVAC  

B. Section 23 05 16 - Expansion Fittings and Loops for HVAC Piping  

C. Section 23 05 13 - Common Motor Requirements for HVAC Equipment  

D. Section 23 05 26 - Variable Frequency Motor Speed Control for HVAC Equipment  

E. Section 23 05 48 - Vibration and Seismic Controls for HVAC Piping and Equipment  

F. Section 23 07 13 - Duct Insulation  

G. Section 23 31 13 - Metal Ductwork  

H. Section 23 33 00 - Ductwork Accessories  

I. Section 23 34 00 - HVAC Fans  

J. Section 23 41 00 - Air Filters  

1.3 REFERENCES 

A. AHRI 260 - Sound Rating of Ducted Air Moving and Conditioning Equipment. 

B. AHRI 410 - Forced-Circulation Air-Cooling and Air-Heating Coils. 

C. AHRI 430 (I-P) - Performance Rating of Central Station Air-handling Unit Supply Fans. 

D. AMCA 210 - Laboratory Methods of Testing Fans for Certified Aerodynamic Performance Rating. 

E. AMCA 300 - Reverberant Room Method for Sound Testing of Fans. 

F. ASHRAE Std 111 - Measurement, Testing, Adjusting, and Balancing of Building HVAC Systems. 

G. ASHRAE Std 15 - Safety Standard for Refrigeration Systems. 

H. ASHRAE Std 62.1 - Ventilation for Acceptable Indoor Air Quality. 

I. ASHRAE Std 90.1 I-P - Energy Standard for Buildings Except Low-Rise Residential Buildings. 

J. ICC (IECC) - International Energy Conservation Code. 
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K. NEMA MG 1 - Motors and Generators. 

L. NFPA 70 - National Electrical Code. 

M. NFPA 90A - Standard for the Installation of Air-Conditioning and Ventilating Systems. 

1.4 QUALITY ASSURANCE 

A. Unit performance shall be certified in accordance with AHRI 430 (I-P) for central station air handling 

units. 

B. Coil performance shall be certified in accordance with AHRI 410. 

C. Direct-expansion coils shall be designed and tested in accordance with ASHRAE Std 15 Safety Code 

for Mechanical Refrigeration. 

D. Insulation and insulation adhesive shall comply with NFPA 90A requirements or flame spread and 

smoke generation. 

E. Unit shall be rated for sound performance in accordance with AHRI 260 and AMCA 300. 

F. Unit shall be provided to comply with the maximum allowable fan horsepower per ICC (IECC) and 

ASHRAE Std 90.1 I-P. 

1.5 GENERAL DESCRIPTION 

A. Indoor mounted, central station air handling unit designed to provide air to a conditioned space as 

required to meet specified performance requirements for ventilation, heating, cooling, filtration, and 

distribution. Unit shall be assembled for horizontal/vertical application and arranged to discharge 

conditioned air as shown on the drawings.  Units shall be supplied by the specified manufacturer. 

1.6 SUBMITTALS 

A. Submit shop drawings and product data under provisions of Division One. 

B. Shop drawings shall indicate assembly, unit dimensions, weight loading, required clearances, 

construction details, and field connection details. 

C. Product data shall indicate dimensions, weights, capacities, ratings, fan performance, motor electrical 

characteristics, and gauges and finishes of materials. 

D. Provide fan curves with specified operating point clearly plotted. 

E. Submit product data of filter media, filter performance data, filter assembly, and filter frames. 

F. Submit electrical requirements for power supply wiring including wiring diagrams for interlock and 

control wiring, clearly indicating factory installed and field installed wiring. 

G. Submit manufacturer’s installation instructions under provisions of Division One. 

H. Submit operation and maintenance data under provisions of Section 23 02 00. 

I. Include instructions for lubrication, filter replacement, motor and drive replacement, spare parts lists, 

and wiring diagrams. 
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1.7 WARRANTY 

A. The air handling unit manufacturer shall warrant parts and labor for a period of eighteen (18) months 

from date of shipment, or twelve (12) months from date of start-up, whichever occurs first. 

1.8 DELIVERY, STORAGE AND HANDLING 

A. Unit shall be stored and handled in accordance with the unit manufacturer’s instructions. 

1.9 ENVIRONMENTAL REQUIREMENTS 

A. Do not operate units for any purpose, temporary or permanent, until ductwork is clean, filters are in 

place, and fan has been test-run under observation. 

1.10 OPERATIONS PERSONNEL TRAINING 

A. Provide a training session for the owner’s operations personnel. Training session shall be performed 

by a qualified person who is knowledgeable in the subject system/equipment. Submit a training 

agenda two (2) weeks prior to the proposed training session for review and approval. Training session 

shall include at the minimum: 

1. Purpose of equipment. 

2. Principle of how the equipment works. 

3. Important parts and assemblies. 

4. How the equipment achieves its purpose and necessary operating conditions. 

5. Most likely failure modes, causes and corrections. 

6. On site demonstration. 

PART 2 - PRODUCTS 

2.1 ACCEPTABLE MANUFACTURERS 

A. Carrier 

B. Trane 

C. JCI 

D. Daikin 

E. Temtrol 

2.2 GENERAL DESCRIPTION 

A. Unit shall be factory supplied, central station air handler suitable for the capacities and configurations 

as shown on drawings. Unit may consist of a fan and coil section with a factory installed chilled water 

or direct-expansion coil, heating coil section, electric heat section, face and bypass section, filter 

section, access section, mixing box or combination filter-mixing box, return fan, diffuser, or air blender 

as indicated on the drawings. 

B. All sections, whether assembled into a unit or supplied as separate components, shall have mating 

flanges for bolted assembly. The flange shall extend around the complete perimeter of each section. 

The manufacturer shall supply bolts and sufficient closed cell gasket for full perimeter coverage. 

2.3 CASING 

A. All unit sections shall be supplied with a formed galvanized steel perimeter base rail of at least 6 

inches in height designed to support the weight and structural integrity of the unit. Condensate drain 

connection will not penetrate the base rail. If external isolators are not used, provide 6 inch minimum 
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height housekeeping pads or sufficient overall height to provide p-trap with 1 inch greater that unit 

total static pressure. 

B. Unit panels for all sections shall be double wall construction.  Panel deflection shall not exceed L/240 

ratio at +5/-6 in w.c. of pressure at the panel midpoint.  . Casing panels shall be fully removable for 

easy access to the unit, and shall be secured to structural frame with aluminized or cadmium plated 

screws. Removal of panels must not affect the structural integrity of the unit. All panels shall have a 

minimum of 2-inch thick foam insulation (R-13). All panels shall be completely gasketed prior to 

shipping.   

C. Casing air leakage shall not exceed 0.5 CFM per square foot of casing surface area at +5/-6” in w.c. 

of pressure. Specified air leakage shall be accomplished without the use of caulk.  

D. Double wall hinged removable access doors with multiple handles shall be provided in the fan, coil, 

and filter sections on the drive side of the unit. Access doors must also be provided in all sections 

where the removal of sheet metal screws is required for unit access. Doors shall be of the same 

thickness and construction as the wall panels. A gasket shall be provided around the entire door 

perimeter. Access sections shall be installed where indicated on the drawings and shall be double 

walled hinged door. 

2.4 FANS 

A. Units shall be provided with direct-driven, single-width, single-inlet (SWSI) airfoil plenum fans 

constructed per AMCA requirements for the duty specified. Class I fans are not acceptable. Fan 

wheels shall be aluminum construction and rated in accordance with and certified by AMCA 210. All 

fans shall be selected to deliver the specified airflow quantity at the specified operating Total Static 

Pressure and specified fan/motor speed. The fan shall be selected to operate at a system Total Static 

Pressure that does not exceed 90% of the specified fan’s peak static pressure producing capability 

at the specified fan/motor speed. Each fan/motor assembly shall include a minimum 14 gauge spun 

steel fan inlet funnel, and a G90 galvanized steel motor support plate and fan base with 2" spring 

type vibration isolation. Provide horizontal spring type thrust restraints between the unit casing and 

each fan/motor assembly. 

B. Units delivering supply airflow rates of significant magnitude shall be equipped with multiple supply 

fans in an array configuration. Refer to scheduled values to verify motor quantity per unit. Where 

multiple fans are provided, provide a manual blank-off plate for each unit to be mounted upstream of 

each fan for isolation.  Each unit shall have factory mounted conduit and wiring from each fan motor 

terminated at an external junction box.  

2.5 MOTORS 

A. All motors shall be premium efficiency, totally enclosed fan-cooled (TEFC), selected at the specified 

operating voltage, RPM, and efficiency as specified or as scheduled elsewhere. Motors shall meet 

the requirements of NEMA MG 1 Part 30 and 31, section 4.4.2. Motor HP shall not exceed the 

scheduled HP as indicated in the AHU equipment schedules. 

B. All fan motors shall be operated from variable frequency drives. Variable frequency drives shall be 

furnished, installed, and wired by the installing Contractor. Reference Section 23 05 26 - Variable 

Frequency Motor Speed Control for HVAC Equipment for additional VFD requirements. 

C. All motors operated by variable frequency drive shall be equipped with a maintenance free, 

conductive microfiber, shaft grounding ring with a minimum of two rows of circumferential microfibers 

to discharge electrical shaft currents within the motor and/or its bearings. 

2.6 COILS 

A. All coils shall be tested at 300 psig air pressure, under water. 

B. All coils shall be installed on tracks for easy removal from the air handling unit. Units that require 

disassembly of the unit for coil removal are not acceptable. 
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C. Coils shall be aluminum plate fin type with belled collars and shall be bonded to 1/2 inch or 5/8 inch 

OD copper tubes by mechanical expansion. Coils shall have headers with steel MPT connections. 

Working pressure shall be 250 psig at 300°F. 

D. All coil segments shall be furnished with 304 stainless steel coil casings and 304 stainless steel coil 

supports. 

E. Coils shall be drainable and have non-trapping circuits. Headers shall have drain and vent 

connections extended to the outside of the unit casing. Supply and return headers shall be clearly 

labeled on the outside of the unit. Provide grommets at all pipe penetrations through cabinet. 

F. Main drain pan shall be double wall stainless steel with minimum 2 inch insulation, sloped toward 

drain fitting, with integral elbow for side discharge and FPT connection, and shall comply with 

ASHRAE Std 62.1. A maximum of one drain shall be supplied for each cooling coil section which 

shall extend at least 16” downstream of the coil (units with a single fan can be reduced to 12”). The 

unit design shall not require a drain pan in any downstream section to contain the coil condensate. 

Moisture shall not carry over past the coil. Moisture eliminators are not acceptable for moisture 

carryover prevention. 

G. Direct expansion coils shall be furnished with a brass distributor with solder type connections. Suction 

and discharge connections shall be on the same end regardless of rows deep. Coils shall have 

intertwined circuits for equal operation on each circuit. Provide the number of distributors equal to 

the amount of refrigerant circuits to the associated condensing unit. Direct expansion coil shall be 

selected to match the saturated suction temperature and capacity of the associated condensing unit. 

H. Maximum face velocity across cooling coils shall be 500 FPM, unless noted otherwise on equipment 

schedule. 

I. Coils in series shall have a minimum of 14 inch access section between coil casings. 

J. In units larger than 10,000 cfm, coils shall be removable through a service panel without disassembly 

of the unit. 

2.7 FILTERS 

A. Filter section shall accept 2 inch or 4 inch filters of standard sizes as indicated on drawings and shall 

be designed and constructed to house the type of filter specified. Section shall include side access 

slide rails. 

B. A magnahelic differential pressure gauge shall be factory installed and flush mounted on drive side 

to measure the pressure drop across the filter. 

C. A dirty filter allowance of 0.50” w.g. shall be incorporated into the total static pressure calculation of 

each air handling unit filter section. 

D. Reference Section 23 41 00 - Air Filters for additional requirements. 

2.8 MIXING BOXES AND INLET PLENUMS 

A. Mixing boxes and inlet plenums shall be factory installed unless otherwise indicated on the 

Mechanical Drawings. 

B. Field fabricated mixing boxes and sheet metal plenums shall be provided by the installing Contractor 

where indicated on the Mechanical Drawings. When field fabricated mixing boxes are provided, the 

installing Contractor and EMCS Contractor shall provide outside air and return air motorized control 

dampers and actuators. 

C. Factory installed mixing boxes, economizer, and/or inlet plenums shall have factory mounted 

motorized control dampers. Dampers shall be opposed blades and interconnecting outside air, return 

air, and mixed air (if applicable) type. Installing EMCS Contractor shall furnish damper actuators. All 
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factory installed mixing boxes shall have a double wall hinged access door on the drive side of the 

unit. 

2.9 ACCESSORIES 

A. All damper blades shall be galvanized steel, double skin airfoil type, housed in a galvanized steel 

frame and mechanically fastened to a hex axle rod rotating in stainless steel bearings. Dampers shall 

be sectionalized to limit blade length to no more than 48 inches so as to minimize blade warpage. 

Blade seals are required to assure tight closure. The damper shall be rated for a maximum leakage 

rate of 1 percent of nominal airflow at 1 inch w.g. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. If floor mounted air handling units are furnished with internal vibration isolation option, provide 2" 

thick Amber/Booth type NRC ribbed neoprene pads or approved equal to address high frequency 

breakout and provide additional unit elevation with overall sufficient height to provide p-trap with one 

inch greater than the unit total static pressure. Ribbed neoprene pads shall be located in accordance 

with the air handling unit manufacturer’s recommendations.  Condensate drain connection shall not 

penetrate the base air handling unit’s rail. 

B. Install in accordance with manufacturer’s instructions. 

C. All items required for a complete and proper installation are not necessarily indicated on the plans or 

in the specifications. Provide all items required as per manufacturer’s requirements. 

D. Make electrical connections, taking care that these do not block access to any part of the equipment 

requiring service. 

E. Unit wiring shall comply with NFPA 70 and all applicable UL standards. 

F. Connect full size condensate drain pipe to air handling unit and extend to nearest drain. Pipe shall 

be schedule 40 galvanized steel with malleable iron screwed fittings. 

G. Unit installation shall comply with NFPA 90A requirements. 

H. System Startup Requirements: The installing Contractor service technician shall startup all air 

handling units. Technician shall at a minimum perform the following steps for each unit: 

1. Energize the unit disconnect switch. 

2. Verify correct voltage, phases and cycles. 

3. Energize fan motor and verify correct direction of rotation. 

4. Re-check damper operation: verify that unit cannot and will not operate with all dampers in 

the closed position. 

5. Energize fan motors and verify that motor FLA is within manufacturer’s tolerance of 

nameplate FLA for each phase. 

I. Do not operate units for any purpose, temporary or permanent, until ductwork is clean, filters are in 

place, bearings lubricated, and fans have been test run under observation. 

J. The installing Contractor shall comply with manufacturer’s start-up requirements to ensure safe and 

correct operation. 

END OF SECTION 
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System off - When the system is off:

The outside air damper shall be closed.

The return air damper shall be open.

The unit supply fan shall be off.

The cooling coil valve shall be closed.

All control loops shall be disabled.

System Start-up - System start-up shall be initiated:

By an operator entered manual command at the EMCS.

Automatically by the EMCS based on Pre-Start Mode or Night-Setback Mode.

PRE-START MODE:

The system shall be enabled by an operator entered manual command at the EMCS or automatically by the EMCS based on the

Optimal Start/Stop algorithm.  Once enabled, the system shall operate per the System Operation section, as detailed below.

Operation of the system during Pre-Start Mode shall not include ventilation air.

NIGHT-SETBACK MODE:

The system shall be enabled automatically by the EMCS based on the cooling demand of 5 (adjustable) or more associated

terminal units whose space temperature has exceeded the terminal units Unoccupied Cooling Setpoint.  Once enabled, the

system shall operate per the System Operation section, as detailed below.  Operation of the system during Night-Setback Mode

shall not include ventilation air.

OCCUPIED MODE:

The system shall be enabled automatically by the EMCS based on the actual space occupancy.  When the Time of Day schedule

(TOD) is active, the system shall operate per the System Operation section, as detailed below, and the Demand Control

Ventilation sequence shall be active.

Demand Control Ventilation - The outside air intake damper shall be modulated to maintain the scheduled minimum outside air

flowrate setpoint.  If the space carbon dioxide concentration for any zone served by the associated AHU is above the defined

high-limit, then the OSA damper shall be modulated to maintain the scheduled maximum outside air flowrate setpoint.  If the OSA

damper is above 95% open and the maximum outside air flowrate setpoint cannot be met, then modulate the return air damper

closed until the flowrate is achieved.  Do not modulate the return air damper to less than 60% open. Once the space carbon

dioxide concentration for all associated zones has been below the defined high limit for 5 minutes (adj.), the OSA damper shall be

modulated to maintain the scheduled minimum outside air flowrate setpoint.

System Operation - When system start-up has been initiated:

The variable speed supply fans shall start at its minimum speed. Following a confirmation of fan start status, the supply fans

speed shall be modulated in parallel to maintain the supply air static pressure at setpoint.  The speed of the fans shall not be

adjusted by more than 20% in any one-minute period. The static pressure setpoint shall be reset via the control algorithm below to

optimize the energy usage.

Supply Air Static Pressure Reset - The static pressure setpoint shall be reset up in defined increments at defined intervals until

the primary air damper position to all of the associated terminal units have been below the defined value for more than the defined

interval.  The static pressure setpoint shall be reset down in defined increments at defined intervals until the primary air damper

position to at least one (critical zone) of the associated terminal units has been above the defined value for more than the defined

interval.  The setpoints are detailed in the System Setpoint section below.

Temperature Control - The chilled water coil control valve shall be modulated to maintain the active supply air temperature

setpoint. The supply air temperature setpoint shall be reset via the control algorithm below to optimize the energy usage.

Supply Air Temperature Reset - The supply air temperature setpoint shall be reset based on the actual return air temperature,

according to the defined reset schedule detailed in the System Setpoint section below.  If the Demand Control Ventilation

sequence is in maximum flow mode, then the supply air temperature reset shall be disabled and the setpoint shall be set to the

initial value.

Humidity Control - A return air, duct mounted, humidity sensor shall monitor the R/A relative humidity to 50% (ADJ.). When return

air relative humidity is above setpoint by 5% (not to exceed 60%), the chilled water valve shall open to provide 50°F cooling coil

discharge temperature and signal the terminal units to go into humidity control. When relative humidity attains set point, the

system will return to normal operation.

System Setpoints - The setpoints for the system shall be determined as follows:

The maximum speed reference value shall be the VFD speed required to obtain the design supply airflow value from the unit

schedule on the Mechanical Drawings.

The minimum speed reference value shall be VFD speed required to obtain 50% of the design supply airflow value from the

unit schedule on the mechanical drawings but not less than the active outside air flow rate setpoint.

The supply air static pressure setpoint shall be set initially at 1.25 inches w.c. (adj) and shall have reset limits of 0.20 to 2.00

inches w.c. (adj)

The time interval for static pressure reset shall be set at 10 minutes (adj).

The static pressure reset increment shall be set at 0.05 inches w.c. (adj)

The terminal unit primary damper position setpoint shall be 90% open. (adj)

The time interval for terminal unit primary damper position shall be set at 15 minutes. (adj)

The supply air temperature setpoint shall be set initially at 54 °F. (adj)

The supply air temperature setpoint shall be reset to 54 °F (adj) when the return air temperature is at 78 °F. (adj)

The supply air temperature setpoint shall be reset to 58 °F (adj) when the return air temperature is at 72 °F. (adj)

The minimum outside air flowrate setpoint shall be set at the scheduled minimum flowrate from the unit schedule on the

mechanical drawings.

The maximum outside air flowrate setpoint shall be set at the scheduled maximum flowrate from the unit schedule on the

mechanical drawings.

The space carbon dioxide high-limit setpoint shall be set at 1000 ppm (adj).

The supply duct static pressure high-limit setpoint shall be set at 2.0 in. wc. (adj).

The air filter pressure differential high-limit setpoint shall be set at 1.0 in. wc. (adj).

The freeze-stat low-limit trip setpoint shall be set at 37°F(adj).

System Shutdown - System shutdown shall be initiated:

By operator entered manual command at the EMCS.

Automatically by the EMCS based on Night-Setback or Time of Day schedule.

Automatically by the high-static pressure shut down.

Automatically by the unit freeze-stat shut down.

Automatically by a supply fan current sensor status failure.

System Alarms - The EMCS shall generate an alarm if:

If the supply air temperature is outside the limits, which shall be set at +/- 5 °F around setpoint.

If any associated space carbon dioxide level exceeds its high-limit for more than 20 minutes (adj) or exceeds the high-limit by

10% or more.

If the supply duct static pressure exceeds the high-limit setpoint.

If the unit freeze-stat trips.

If the filter differential pressure exceeds the trip point.

If the current sensor relay indicates a supply fan failure status.

If return air RH is 60% or above.

All alarms shall be inhibited when the supply fan is not operating.

System Off - When the system is off:

The outside air damper shall be closed.

The return air damper shall be open.

The supply air fan shall be off.

The chilled water coil valve shall be closed.

The control loops shall be disabled.

System Start-up - System start-up shall be initiated:

By an operator entered manual command at the EMCS.

Automatically by the EMCS based on Pre-Start Mode or Night-Setback Mode.

Pre-Start Mode:

The system shall be enabled by an operator entered manual command at the EMCS or automatically by the EMCS based

on the Optimal Start/Stop algorithm. Once enabled, the system shall operate per the System Operation section as

detailed below. Operation of the system during Pre-Start Mode shall not include ventilation air.

Night-Setback Mode:

The system shall be enabled automatically by the EMCS when the space temperature drifts outside the active

Unoccupied Cooling or Heating Setpoint. Once enabled, the system shall operate per the System Operation section as

detailed below. Operation of the system during Night-Setback Mode shall not include ventilation air.

System Operation - When system start-up has been initiated:

The variable speed supply air fan shall start.  Following a confirmation of fan start status, the supply fan shall initially be

indexed to its minimum speed reference value.  The speed of the fan shall not be adjusted by more than 20 Hz in any

one-minute period.

OUTSIDE AIR CFM AND DAMPER CONTROL: When the system is commanded to start, the EMCS shall index the

outside air damper to the scheduled maximum outside airflow rate as measured by the outside airflow measuring station.

OUTSIDE AIR DAMPER / RETURN AIR DAMPER INTEGRATION WITH SUPPLY FAN VFD: The EMCS shall provide

dynamic control of the outside air damper and return air damper positions through the full range of the supply fan VFD

modulation. The outside air and return air motorized dampers shall modulate in sequence to maintain the active outside

air flow rate setpoint. The outside air damper shall first modulate open. If the outside air damper has reached the 100%

open position and still cannot achieve the active outside air flow rate setpoint, then the return air damper shall begin to

modulate closed. The return air damper position shall have a low limit of 50% (adj) during normal system operation.

Damper positions shall not be adjusted by more than 20% (adj) in any one-minute time period.

DEMAND CONTROL VENTILATION: During occupied building hours, the EMCS shall allow the outside air damper to

modulate from its scheduled maximum flow rate to its scheduled minimum flow rate. If the space CO2 level is at least 100

ppm (adj) less than its active high limit setpoint for a time period of 10 minutes (adj), the EMCS shall index the outside air

damper to maintain its minimum scheduled outside air flow rate. If the space CO2 level rises to within 50 ppm (adj) of its

active high limit, the EMCS shall index the outside air damper to maintain its scheduled maximum outside air flow rate.

COOLING MODE: The EMCS shall modulate the chilled water control valve as required to maintain the active coil

discharge air temperature setpoint. The EMCS shall modulate the supply fan VFD from its minimum setting to its

maximum setting as required to maintain the active space temperature setpoint.

HEATING MODE: When the supply fan is operating at its minimum setting, the duct mounted electric heater shall to

maintain the active space temperature setpoint. If the space temperature drops below its active setpoint and the unit

discharge air temperature is at its active setpoint, then the EMCS shall modulate the supply fan VFD from its minimum

setting to its maximum setting as required to maintain the active space temperature setpoint and the duct mounted

electric heater shall stage to maintain the re-heat  coil discharge air temperature setpoint.

DEHUMIDIFICATION MODE: - If space RH exceeds 60% (adj) under any mode of operation, AHU shall enter

dehumidification mode. In this mode, airflow shall be 50% cooling flow (minimum airflow shall not be less than VFD

minimum or minimum outside air scheduled. Cooling coil shall provide 50°F discharge air, and electric heater shall stage

to maintain space temperature. System shall return to normal operation after RH levels drop to 55%.

System Setpoints - The setpoints for the system shall be determined as follows:

The maximum speed reference value shall be the VFD speed required to obtain the design supply airflow value from the

unit schedule on the Mechanical Drawings.

The minimum speed reference value shall be VFD speed required to obtain 50% of the design supply airflow value from

the unit schedule on the mechanical drawings but not less than the active outside air flow rate setpoint.

The occupied heating space temperature setpoint shall be set at 70°F (adj) with a low-limit alarm of 66°F (adj).

The occupied cooling space temperature setpoint shall be set at 74°F (adj) with a high-limit alarm of 79°F (adj).

The unoccupied heating space temperature setpoint shall be set at 55°F (adj) with a low-limit alarm of 51°F (adj).

The unoccupied cooling space temperature setpoint shall be set at 85°F (adj) with a high-limit alarm of 89°F (adj).

The chilled water coil discharge air temperature setpoint shall be set at 53°F (adj) with a low-limit alarm of 48°F (adj).

The re-heat coil discharge air temperature setpoint shall be set at 85°F (adj) with a high-limit alarm of 100°F (adj).

The minimum outside air flowrate setpoint shall be set at the scheduled minimum flowrate from the unit schedule on the

mechanical drawings.

The maximum outside air flowrate setpoint shall be set at the scheduled maximum flowrate from the unit schedule on the

mechanical drawings.

The space carbon dioxide high-limit setpoint shall be set at 1000 ppm (adj).

The supply duct static pressure high-limit setpoint shall be set at 2.0 in. wc. (adj).

The air filter pressure differential high-limit setpoint shall be set at 1.0 in. wc. (adj).

The freeze-stat low-limit trip setpoint shall be set at 37°F(adj).

System Shutdown - System shutdown shall be initiated:

By operator entered manual command at the EMCS.

Automatically by the EMCS based on Night-Setback or Time of Day schedule.

Automatically by the high-static pressure shut down.

Automatically by the unit freeze-stat shut down.

Automatically by a supply fan current sensor status failure.

System Alarms - The EMCS shall generate an alarm condition for each of the following:

If the space temperature is outside the active low or high-limit for 5 minutes (adj).

If the supply air temperature drops below the chilled water coil discharge air temperature low-limit for 5 minutes (adj).

If the supply air temperature rises above the heating coil discharge air temperature high-limit for 5 minutes (adj).

If the space carbon dioxide level exceeds its high-limit for more than 20 minutes (adj) or the space carbon dioxide level

exceeds the high-limit by 10% or more.

If the supply duct static pressure exceeds the high-limit setpoint.

If the filter differential pressure exceeds the trip point.

If the unit freeze-stat trips.

If the current sensor relay indicates a supply fan failure status.

All alarms shall be inhibited when the supply fan is not operating except the space temperature alarms. The alarms,

except the fan failure and the space temperature alarms, shall remain inhibited following startup of the unit for 2 minutes.

System Off - When the system is off:

The primary air damper shall be closed.

The heating coil  shall be disabled.

The control loops shall be disabled.

System Startup - Startup shall be initiated automatically by the EMCS:

In Unoccupied when the corresponding AHU is in UNOCCUPIED MODE.

In Occupied when the corresponding AHU is in PRE-START MODE.

In Unoccupied when the corresponding AHU is in NIGHT-SETBACK MODE.

In Occupied when the corresponding AHU is in OCCUPIED MODE.

In Standby when the corresponding AHU is in OCCUPIED MODE and the zone-mounted

Occupancy Sensor times out.

System Operation - When system start-up has been initiated, the following sequences

shall be implemented:

The primary air damper shall be modulated between the cooling minimum and maximum flow

values to maintain the space temperature within +/- 0.5 °F of the active Cooling Setpoint.

When the space temperature falls below the deadband, the primary air damper shall modulate

to maintain the heating minimum flow value and the SCR electric heat shall be modulated to

maintain the space temperature within +/- 0.5 °F of the active Heating Setpoint.

If the space temperature drops below the active Heating Setpoint and the discharge air

temperature is at its active setpoint, the primary air damper shall be modulated between the

heating minimum and maximum heating flow values to maintain the space temperature within

+/- 0.5°F of the active Heating Setpoint and the SCR electric heat shall be modulated to

maintain the discharge air temperature setpoint.  The SCR electric heat controller shall be set

to maintain a maximum discharge air temperature of 85 °F (adjustable).  When relative

humidity, as determined by either space or AHU return air relative humidity sensor is above

setpoint by 5% (not to exceed 60%) in any conditioning mode, terminal unit damper shall

modulate to 50% of scheduled cooling CFM and electric heater shall modulate to maintain

programmed or override temperature. Unit shall operate in this mode until return air relative

humidity attains setpoint.

System Setpoints - The setpoints for the system shall be set as follows:

The Occupied Heating Setpoint shall be set initially at 70 °F (adjustable).

The Occupied Cooling Setpoint shall be set initially at 74 °F (adjustable).

The Unoccupied Heating Setpoint shall be set initially at 55 °F (adjustable).

The Unoccupied Cooling Setpoint shall be set initially at 85 °F (adjustable).

The Standby Heating Setpoint shall be set initially at 68 °F (adjustable).

The Standby Cooling Setpoint shall be set initially at 77 °F (adjustable).

The maximum heating mode discharge air temperature shall be set at 85 °F (adjustable).

The minimum and maximum primary air flowrates shall set at the values given in the

Mechanical Drawings.

System Alarms - The EMCS shall generate an alarm as follows:

If the space temperature during the Occupied Mode is 5 °F above the cooling setpoint or 5 °F

below the heating setpoint respectively.

SYSTEM OFF - When the system is off:

Chiller room exhaust fan shall be off and the associated shutoff damper shall be closed.

SYSTEM START-UP - System start-up shall be initiated:

By an operator command at the chiller room emergency switch.

Automatically by an alarm event triggered from the refrigerant leak detection panel.

SYSTEM OPERATION - The following sequences shall be implemented:

The chiller room exhaust fan shall utilize a two-position motorized damper interlocked with the refrigerant leak detection control panel

and chiller room emergency switch. The exhaust fan shall be integrated with the EMCS to monitor fan status only. The exhaust fan

shall be interlocked with the refrigerant leak detection control panel and chiller room emergency switch such that the exhaust fan is

energized when an alarm event is signaled from panel or an operator command is entered at the emergency switch. The exhaust fan

shall be normally off. The exhaust fan is to provide emergency ventilation to the chiller room in the event of an emergency refrigerant

leak. In any event where the chiller room exhaust fan in energized, the normally closed motorized dampers at the chiller room

exterior wall louvers shall be opened, when the fan is de-energized the exterior wall louvers shall return to the closed position.

SYSTEM SETPOINTS - The setpoints for the system shall be set as follows:

The design airflow rates shall be set at the values given in the Mechanical Drawings.
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System Off - When the system is off:

The chillers shall be off.

The pumps shall be off.

The fans shall be off.

The tower bypass valves shall be closed.

The chiller isolation valves shall be closed.

The control loops shall be disabled.

System Startup - System startup shall be initiated:

Automatically by the EMCS, when the chiller plant is enabled.

System Operation - When system start-up has been initiated:

When the condenser water system is activated, the EMCS shall open the condenser isolation valve on the lead

chiller.  When the valve end switches have been proven open, the EMCS shall send an enable signal to the lead

pump.  A current switch shall prove the pump status at the EMCS, which shall generate an alarm, if the switch is

not made within 45 seconds (adjustable).  There shall also be a 10 second (adjustable) de-bounce time to prevent

nuisance alarms from a bouncing switch.  If the pump run status is not proven, the EMCS shall discontinue the

enable signal to the pump and rotate pumps.  The EMCS shall then energize a lag pump to run in the same

manner as described above.  That pump shall become the lead pump.

When the lead pump status is proven, the EMCS shall enable the lead chiller. A flow switch in the condenser water

piping shall complete the circuit to the chiller factory installed controller proving that flow has been established.  If

the chiller alarm input closes (indicating that the chiller has alarm), the EMCS shall generate an alarm, discontinue

the enable signal to the lead chiller and open the condenser isolation valve on the lag chiller.  When the valve end

switch has been proven open, the EMCS shall close the condenser isolation valve on the failed chiller and it shall

be removed from service.  The lag chiller shall become the lead chiller.  When more than one chiller is operating,

the corresponding number of condenser pumps and cooling towers shall be enabled. The speed reference of the

condenser water pumps shall be determined by TAB and set by the EMCS, refer to pump schedule for GPM

values.

Two towers shall enable during plant operation except as follows:

1. A failure of either tower

2. A low load condition in which both towers provide a condenser water supply below 50 °F (see tower

sequence below).

Both towers shall operate in parallel to maintain a condenser water supply temperature equal to the lesser

of 85 °F or 5 °F above ambient wet bulb temperature. If both towers in operation provide a condenser

water supply that reaches 50 °F (or recommended by chiller manufacturer),  the lag tower shall be

disabled. Single tower operation shall continue to maintain 50 °F. If the lead tower becomes disabled and

CWC falls below 50 °F, condenser water bypass valve shall modulate open to maintain 50 °F.  As

condenser water temperature increases, sequence shall be reversed until both towers are again

operational.

Condenser water pumps shall be operated to have speed controlled based upon Testing, Adjusting, and

Balancing. When a single chiller and condenser water pump are operating, the lead pump shall provide

660 GPM. When both chillers and condenser water pumps are operating, two condenser water pumps

shall operate together to provide 1320 GPM.

The EMCS shall calculate the outside air enthalpy, wet bulb temperature, and dew point temperature.

These values shall be displayed on all air and water systems graphics.

System Alarms - The EMCS shall generate an alarm as follows:

Bypass Valve failure: Commanded open but the status is off.

Fan Failure: Commanded on but the status is off.

Vibration Cutout Switch: When tower vibration cutout switch signals a tower fan shutdown.

High Condenser Water Supply (Basin) Temp: If greater than 88 °F (adjustable).

Low Condenser Water Supply (Basin) Temp: If less than 37 °F (adjustable).

High Condenser Water Return Temp: If greater than 100 °F (adjustable).

System Off - When the system is off:

The chillers shall be off.

The pumps shall be off.

The bypass valve shall be closed.

The chiller isolation valves shall be closed.

The control loops shall be disabled.

System Startup - System startup shall be initiated:

Manually by an Operator command on the chiller graphic at the EMCS.

Automatically by the EMCS, when a call for cooling has been received.

System Operation - When system start-up has been initiated:

The outside air temperature must be above the outside air lockout setpoint, before the chiller can be activated.

The number of cooling requests required and the length of time the requests must be received before activating

the chiller plant shall be adjustable.  The chillers and pumps shall be lead/lag and rotated weekly at a time and on

a day of the week when the chiller plant is not in operation.  Rotation shall be based on accumulated runtime for

each type of equipment.

When the chiller plant is activated, the EMCS shall open the evaporator barrel isolation valve on the lead chiller.

When the valve end switch has been proven open, the EMCS shall enable the lead pump.  A current switch shall

prove the pump status at the EMCS, which shall generate an alarm, if the switch is not made within 45 seconds

(adjustable).  There shall also be a 10 second (adjustable) de-bounce time to prevent nuisance alarms from a

bouncing switch.  If the pump run status is not proven, the EMCS shall discontinue the enable signal to the pump

and rotate pumps.  The EMCS shall then energize a lag pump to run in the same manner as described above.

The lag pump shall become the lead pump.

When the lead pump status is proven, the EMCS shall enable the lead chiller. A flow switch in the chilled water

piping shall complete the circuit to the chiller factory installed controller proving that evaporator flow has been

established.  If the chiller alarm input closes (indicating that the chiller has alarm), the EMCS shall generate an

alarm, discontinue the enable signal to the lead chiller and open the evaporator barrel isolation valve on the lag

chiller.  When the valve end switch has been proven open, the EMCS shall close the evaporator barrel isolation

valve on the failed chiller and it shall be removed from service.  The lag chiller shall become the lead chiller.  The

chiller shall run to maintain the supply water setpoint.

The EMCS shall monitor the “Chiller Output” point from each chiller.  If the point is not available, the EMCS shall

monitor the kW of the chiller and calculate the Chiller Output by the equation, ((instantaneous kW / full load kW) *

(nominal capacity)).  The combined total Chiller Output of all operating chillers shall be the Plant Output.  The

combined total Nominal Capacity of all operating chillers shall be the Total Capacity.  The EMCS shall monitor

temperature inputs from sensors mounted in the common supply and return piping and flow meters mounted in

the chiller supply piping, and calculate the building load in Tons.

If the value of ((Plant Output / Total Capacity) * 100) is greater than the stage-up setpoint for 10 minutes

(adjustable) or the CHW supply temperature rises greater than 4 °F (adjustable) above setpoint, a lag chiller shall

be enabled into operation.  If the value of ((Plant Output / Total Capacity) * 100) is less than the stage-down

setpoint for 10 minutes (adjustable), a lag chiller shall be disabled.

A differential pressure sensor monitoring the pressure between the building CHWS and CHWR piping shall be

used to modulate the speed of the CHW pumps.  A PID control loop shall modulate the speed of the CHW pumps

from their minimum speed to their maximum speed as the differential pressure deviates from setpoint.  If the

differential pressure is 2 psi below setpoint and the active pumps output are above the pump stage-up setpoint

for 15 minutes (adjustable), a lag pump shall be enabled.  When more than one pump is operating and the active

pumps output are below the pump stage-down setpoint for 15 minutes (adjustable), the lag pump shall be

de-energized.  All active pumps shall be modulated with the same ramp signal.

While only one chiller is in operation, the corresponding flow meter shall be used to maintain the chiller minimum

flow rate by modulating the bypass valve open.  The chilled water flow rate shall not change by more than 10%

per minute.

The EMCS shall monitor the position of all of the chilled water valves at the units that the plant serves and the

differential pressure setpoint shall be reset based on achieving a target valve position of 90%.  There shall be a

dead band of 5% to prevent hunting of the reset program.  The differential pressure setpoint shall not change by

more than 1 psi per 5 minute (adj.) interval.  The target valve position, the reset time, the deadband, and the rate

of change values shall be adjustable.

When a chiller is to be disabled, the EMCS shall discontinue the command for the chiller to run.  The EMCS shall

continue to hold open the chiller isolation valve until the chiller status has indicated that it is off.  Then the EMCS

shall close the valve.

When the outdoor air temperature drops below the freeze protection setpoint, the EMCS shall open the chilled

water valves to 50% open (adj.) for flow through the AHU coils, the lead chiller isolation valve shall be opened

and the lead chilled water pump shall be activated to run at its minimum referenced speed value until ambient

temperature rises above setpoint.

The EMCS shall monitor the outside air temperature and humidity.  The EMCS shall calculate the outside air

enthalpy, wet bulb temperature, and dew point temperature.  These values shall be displayed on all air and water

systems graphics.

System Setpoints - The setpoints for the system shall be set as follows:

The outside air temperature lockout setpoint shall be 50 °F (adjustable).

The chiller leaving water temperature setpoint shall be 42 °F (adjustable).

The chiller stage-up setpoint shall be 90% (adjustable).

The chiller stage-down setpoint shall be 50% (adjustable).

The chiller minimum flow setpoint shall be established by chiller manufacturer (adjustable).

The chilled water system differential pressure shall be initially set at 12 psi (adjustable) and shall have reset limits

of 8 psi to 16 psi (adjustable).

The pump stage-up setpoint shall be 95% (adjustable).

The pump stage-down setpoint shall be 50% (adjustable).

The outdoor air temperature freeze protection setpoint shall be 38 °F (adjustable).
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