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SECTION 230923 

DIRECT DIGITAL CONTROL (DDC) SYSTEM FOR HVAC 

PART 1 - GENERAL 

1.1 STIPULATIONS 

A. The specifications sections “General Conditions of the Construction Contract”, “Special 
Conditions” and “Division 1 – General Requirements” form a part of this Section by this 
reference thereto and shall have the same force and effect as if printed herewith in full. 

1.2 SUMMARY 

A. Section Includes: 

1. Modifying existing DDC system for monitoring and controlling of HVAC systems.  
Submittals and Shop Drawings are required for each part of each modified 
system. 

1.3 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1.4 SUBMITTALS 

A. Product Data: For each type of product being added, include the following: 

1. Construction details, material descriptions, dimensions of individual components 
and profiles, and finishes. 

2. Operating characteristics, electrical characteristics, and furnished accessories 
indicating process operating range, accuracy over range, control signal over 
range, default control signal with loss of power, calibration data specific to each 
unique application, electrical power requirements, and limitations of ambient 
operating environment, including temperature and humidity. 

3. Product description with complete technical data, performance curves, and 
product specification sheets. 

4. Installation, operation, and maintenance instructions including factors effecting 
performance. 

5. Bill of materials of indicating quantity, manufacturer, and extended model number 
for each unique product. 
a. Control dampers and actuators. 
b. Control valves and actuators. 
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6. When manufacturer's product datasheets apply to a product series rather than a 
specific product model, clearly indicate and highlight only applicable information. 

7. Each submitted piece of product literature shall clearly cross reference 
specification and drawings that submittal is to cover. 

B. Shop Drawings: 

1. General Requirements: 

a. Include cover drawing with Project name, location, Client Agency, 
Contractor, and issue date with each Shop Drawings submission. 

b. Include a drawing index sheet listing each drawing number and title that 
matches information in each title block. 

c. Prepare Drawings using CAD. 

2. Schematic drawings for each controlled HVAC system indicating the following: 

a. I/O points labeled with point names shown. Indicate instrument range, 
normal operating set points, and alarm set points. Indicate fail position of 
each damper and valve, if included in Project. 

b. I/O listed in table format showing point name, type of device, manufacturer, 
model number, and cross-reference to product data sheet number. 

c. A graphic showing location of control I/O in proper relationship to HVAC 
system. 

d. Wiring diagram with each I/O point having a unique identification and 
indicating labels for all wiring terminals. 

e. Unique identification of each I/O that shall be consistently used between 
different drawings showing same point. 

f. Elementary wiring diagrams of controls for HVAC equipment motor circuits 
including interlocks, switches, relays, and interface to DDC controllers. 

g. Narrative sequence of operation. 
h. Graphic sequence of operation, showing all inputs and output logical 

blocks. 

3. DDC system network riser diagram indicating the following: 

a. Each device connected to network with unique identification for each. 
b. Interconnection of each different network in DDC system. 
c. For each network, indicate communication protocol, speed and physical 

means of interconnecting network devices, such as copper cable type, or 
fiber-optic cable type. Indicate raceway type and size for each. 

d. Each network port for connection of an operator workstation or other type 
of operator interface with unique identification for each. 

4. DDC system electrical power riser diagram indicating the following: 

a. Each point of connection to field power with requirements 
(volts/phase//hertz/amperes/connection type) listed for each. 

b. Each control power supply including, as applicable, transformers, power-
line conditioners, transient voltage suppression and high filter noise units, 
DC power supplies, and UPS units with unique identification for each. 
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c. Each product requiring power with requirements 
(volts/phase//hertz/amperes/connection type) listed for each. 

d. Power wiring type and size, race type, and size for each. 

C. Operation and Maintenance Data: For DDC system to include in emergency, operation, 
and maintenance manuals. 

1.5 QUALITY CONTROL 

A. DDC System Manufacturer Qualifications: 

1. Manufacturer of DDC head end controllers and systems to match existing Trane 
system employed on campus. 

1.6 WARRANTY 

A. Manufacturer's Warranty: Manufacturer and Installer agree to repair or replace products 
that fail in materials or workmanship within specified warranty period. 

1. Failures shall be adjusted, repaired, or replaced at no additional cost or reduction 
in service to Client Agency. 

2. Include updates or upgrades to software and firmware if necessary, to resolve 
deficiencies. 

a. Install updates only after receiving Client Agency's written authorization. 

3. Warranty service shall occur during normal business hours and commence within 
24 hours of Client Agency's warranty service request. 

4. Warranty Period: One year from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. DDC system components to be fully compatible with the existing Trane system.  Existing 
system architecture and components information can be obtained from: 

  
Matt Kressley  
Trane  
717-561-5424 

 

 

http://www.specagent.com/LookUp/?ulid=9646&mf=04&src=wd
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2.2 PERFORMANCE REQUIREMENTS 

A. Surface-Burning Characteristics: Products installed in ducts, equipment, and return-air 
paths shall comply with ASTM E 84; testing by a qualified testing agency. Identify 
products with appropriate markings of applicable testing agency. 

1. Flame-Spread Index: 25 or less. 
2. Smoke-Developed Index: 50 or less. 

2.3 NETWORKS 

A. Interface with existing network.  

B. Alarm Handling Software: 

1. Include alarm handling software to report all alarm conditions monitored and 
transmitted through existing DDC controllers. 

2.4 CONTROL WIRE AND CABLE 

A. Wire: Match existing control wire. 

2.5 CONTROL POWER WIRING AND RACEWAYS 

A. Comply with requirements in Section 260519 "Low-Voltage Electrical Power Conductors 
and Cables" electrical power conductors and cables. 

B. Comply with requirements in Section 260533 "Raceways and Boxes for Electrical 
Systems" for electrical power raceways and boxes. 

 

2.6 ACCESSORIES 

A. Provide all require accessories to interface with existing BAS. 

2.7 IDENTIFICATION 

A. Control Equipment, Instruments, and Control Devices: 

1. Provide tag bearing unique identification to match existing. 

2.8 SOURCE QUALITY CONTROL 

A. Testing Agency: Engage a qualified testing agency to evaluate the following according 
to industry standards for each product, and to verify DDC system reliability specified in 
performance requirements: 
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1. DDC controllers. 

B. Products and materials will be considered defective if they do not pass tests and 
inspections. 

C. Prepare test and inspection reports. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine roughing-in for products to verify actual locations of connections before 
installation. 

1. Examine roughing-in for instruments installed in piping to verify actual locations 
of connections before installation. 

2. Examine roughing-in for instruments installed in duct systems to verify actual 
locations of connections before installation. 

B. Examine walls, floors, roofs, and ceilings for suitable conditions where product will be 
installed. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 DDC SYSTEM INTERFACE WITH EXISTING SYSTEMS 

A. Interface with Existing Systems: 

1. DDC systems shall interface existing systems to achieve integration. 
2. Monitoring and Control of DDC System by Existing Control System: 

a. DDC system performance requirements shall be satisfied when monitoring 
and controlling DDC system by existing control system. 

b. Operator of existing system shall be able to upload, download, monitor, 
trend, control and program every input and output point in DDC system 
from existing control system using existing control system software and 
operator workstations. 

c. Remote monitoring and control from existing control system shall not 
require operators of existing control system to learn new software. 

d. Interface of DDC system into existing control system shall be transparent to 
operators of existing control system and allow operators to monitor and 
control DDC system from any operator workstation connected to existing 
control system. 

 

3. Integration of Existing Control System into DDC System: 

a. Existing control system performance requirements shall be satisfied when 
monitoring and controlling existing control system through DDC system. 
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b. Operator shall be able to upload, download, monitor, alarm, report, trend, 
control, and program every input and output point in existing system from 
DDC system using operator workstations and software provided. The 
combined systems shall share one database. 

c. Interface of existing control system I/O points into DDC system shall be 
transparent to operators. All operational capabilities shall be identical 
regardless of whether I/O already exists, or I/O is being installed. 

3.3 GENERAL INSTALLATION REQUIREMENTS 

A. Install products to satisfy more stringent of all requirements indicated. 

B. Install products level, plumb, parallel, and perpendicular with building construction. 

C. Support products, tubing, piping wiring and raceways. Brace products to prevent lateral 
movement and sway or a break in attachment. 

D. If codes and referenced standards are more stringent than requirements indicated, 
comply with requirements in codes and referenced standards. 

E. Fabricate openings and install sleeves in ceilings, floors, roof, and walls required by 
installation of products. Before proceeding with drilling, punching, and cutting, check for 
concealed work to avoid damage. Patch, flash, grout, seal, and refinish openings to 
match adjacent condition. 

F. If product locations are not indicated, install products in locations that are accessible 
and that will permit service and maintenance from floor, equipment platforms, or 
catwalks without removal of permanently installed furniture and equipment. 

3.4 ELECTRIC POWER CONNECTIONS 

A. Connect electrical power to DDC system products requiring electrical power 
connections. 

B. Design of electrical power to products not indicated with electric power is delegated to 
DDC system provider and installing trade. Work shall comply with NFPA 70 and other 
requirements indicated. 

C. Comply with requirements in Section 260519 "Low-Voltage Electrical Power Conductors 
and Cables" for electrical power conductors and cables. 

D. Comply with requirements in Section 260533 "Raceways and Boxes for Electrical 
Systems" for electrical power raceways and boxes. 

3.5 IDENTIFICATION 

A. Where product is installed above accessible tile ceiling, also install matching engraved 
phenolic nameplate with identification on face of ceiling grid located directly below. 
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B. Warning Labels: 

1. Shall be permanently attached to equipment that can be automatically started by 
DDC control system. 

2. Shall be located in highly visible location near power service entry points. 

3.6 CONTROL WIRE, CABLE AND RACEWAYS INSTALLATION 

A. Comply with NECA 1. 

3.7 FIELD QUALITY CONTROL 

A. Manufacturer's Field Service: Engage a factory-authorized service representative to test 
and inspect components, assemblies, and installations, including connections. 

3.8 MAINTENANCE SERVICE 

A. Maintenance Service: Beginning at Substantial Completion, maintenance service shall 
include 12 months' full maintenance by DDC system manufacturer's authorized service 
representative. 

3.9 DEMONSTRATION 

A. Engage a factory-authorized service representative with complete knowledge of Project-
specific system installed to train Client Agency's maintenance personnel to adjust, 
operate, and maintain DDC system. 

END OF SECTION 230923 




