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DIVISION 7 
07000 - Thermal & Moisture Protection 
07900 - Joint Sealers 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Section 07900 
 
Building Joints 
 

• Masonry to Masonry - Silicone Sealant.  Preferred Product Dow 790 
• Masonry to Concrete - Silicone Sealant.  Preferred Product Dow 795 
• Concrete to Concrete - Silicone Sealant.  Preferred Product Dow 795 
• Anything to Wood – Silicone Sealant.  Preferred Product Dow 790 

 
Window Joints 
 

• Metal to Metal – Silicone Sealant.  Preferred Product Dow 799 
• Concrete to Metal – Silicone Sealant.  Preferred Product Dow 795 
• Masonry to Metal – Silicone Sealant.  Preferred Product Dow 795 
• Concrete to Wood – Silicone Sealant. Preferred Product Dow 790 
• Masonry to Wood – Silicone Sealant. Preferred Product Dow 790 
• Metal to Wood – Silicone Sealant. Preferred Product Dow 790 

 
Expansion Joints 
 

• Expansion Joints – Joint Sealant.  Preferred Product Sonolastic (SL-1) 
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DIVISION 8 
08000 - Doors & Windows 
08200 - Wood & Plastic Doors 
08700 - Hardware 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
Section 08200 

 
 
Doors & Frames 
Interior - Plastic Laminate finish on interior wood doors with RACO knock down frames.  
Try to match the existing pattern within each building. 
Exterior – Painted hollow metal door, with painted hollow metal frame. 
 
Door Stops will be wall stops or kick down door stop.  Manufacture is Ives Model 
FS544SP28. 
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Section 08700 
 
Harris County Facilities and Property Management 
Seven (7) pin Lock Specification and Standards 
 
Confer with Harris County Project Manager regarding selection & use of  
7 or 8 pin specifications in the facility being designed. 
 
 
 
Part 1 – General 
 
1.01 RELATED DOCUMENTS 
 

Contract documents, general conditions for building construction and related 
work, apply to work specified. 

 
1.02 SCOPE 
 

A. The work to be performed under this section includes all finish door 
hardware as indicated on the contract documents. Locksets are to be 
included. 

B. All keying shall be by contractor and match existing master keying 
requirements in use by Harris County. Confer with Harris County 
Locksmith Services for exact keying requirements. 

C. All hardware shall comply with the handicapped codes as well as all other 
applicable codes including the American with disabilities act. 

 
1.03 RELATED WORK DESCRIBED ELESWHERE 
 

Coordinate work of this section with work of other sections and drawings as 
required to properly execute the work and necessary to maintain satisfactory 
progress of the work 

 
1.04 WORK INCLUDED 
 

A. Furnish and install all materials, equipment, transportation, and services 
required for a complete installation of the finish hardware as shown on 
drawings and as specified herein. 

B. Any required hardware not specifically mentioned herein shall be called to 
the attention of the architect and Harris County Facilities and Property 
Management liaison during bidding the bidding period so that an 
addendum may be prepared to cover such items. 

C. Furnish all required hardware, whether or not herein mentioned unless 
specifically excluded in this section of the specification 
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D. No extra cost will be allowed because of changes or correction necessary 
to facilitate proper installation of hardware. 

E. The contractor is responsible for proper fabrication of all work on material 
to receive hardware 

F. Furnish to door and frame manufacturer, Templates for matching of doors 
and frames for finish hardware. 

G. Provide to Harris County Facilities and Property Management Locksmith 
Service (1) true and as built floor plan reflecting the correct as built room 
numbers assignments. 

H. Provide to Harris County Facilities and Property Management Locksmith 
Services a complete as built keying system, including door lock keying 
assignments. 

2.01 HARDWARE REQUIRMENTS 
 

A Cores 
A1. All locks are to be so constructed that a figure seven (7) 

interchangeable core is used. The core must be completely 
detachable from the lock and usable in other locks (padlock, 
cylinders, cylindrical locksets, etc.) without the alteration.  

 
The core shall be construction with the segment barrels drilled 
from top so that segments can be loaded into the core by precoded 
numbers without the necessity of disassembling the core plug from 
the core body. And further, shall be so constructed that any pin 
segments from the barrel can be removed without removing the 
cap or seal of other barrels of the same core. Proper location of the 
key bits under the core barrels shall be accomplished by having the 
nose of the key striking against the key stop, instead of against the 
shoulder at the face of the cylinder. 

A2 All locks for whatever purpose or whatever application shall 
conform to this specification 

A3 Cores shall comply with this specification and shall contain no less 
than (7) seven pin tumblers capable of 78,125 different 
combination. 

A4 All hardware to be grade one (1) per ANSI specification. 
 
 

 B Keying 
B1. All locks are to be master keyed to a master key system 

incorporating completely removable and interchangeable cores. All 
cores are to be removable with the use of a special control key 
which operates with a shear line completely independent from the 
shear line of the grand Master, Master, sub-master, and operating 
keys. The control key is to have the same number of cuts as the 
master keys and is not to vary in size in anyway other than the 
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depth of the cuts, from the size of the grand Master, Master, sub-
master, and operating keys. 

B2. All locks will be keyed into a uniform master key locking system 
as established by Harris County Facilities and Property 
Management Locksmith Services. 

B3. All locks, locksets, and lockable panic hardware listed shall be 
equipped with cylinders with interchangeable cores.  

 
  
 C Closures 

C1. Closers for interior and exterior doors shall be full rack-and-pinion 
type with cast  

Aluminum alloy shell.  Closers shall be surface mounted and shall 
project no more than 2-1/8" from the surface of the door with standard 
cover. Closers shall be non-handed to permit installation on doors of 
either hand. Closer fluid shall contain lubricity and anti-oxidation 
agents. Closer fluid shall maintain stable vis- cosity to allow door 
closer to perform in temperatures ranging from extremely high to as 
low as -40°F. Closers shall have multi-size spring power adjustment to 
permit setting of spring from [(BF) 1 through 4] [2 through 6] with 
additional spring power available. Closers shall have two non-critical 
valves, hex key adjusted, to independently regulate sweep and latch 
speed. Closers shall have adjustable back check intensity controlled by 
a hex key adjusted valve. [Closers shall have adjustable delayed action 
closing controlled by a hex key adjustable valve.] 

C2. Closers for interior and exterior doors shall be full rack-and-pinion 
type with cast  

Aluminum alloy shell.  Closers shall be surface mounted and shall 
project no more than 2-1/8" from the surface of the door with standard 
cover. Closers shall be non-handed to permit installation of doors of 
either hand.  Closer fluid shall contain lubricity and anti-oxidation 
agents. Closer fluid shall maintain stable vis- cosity to allow door 
closer to perform in temperatures ranging from extremely high to as 
low as -40°F.  Closers shall have power adjustment to permit a 50% 
increase in power over the minimum closing force for any size. 
Closers shall have two non-critical valves, hex key adjusted, to 
independently regulate sweep and latch speed. Closers shall have 
adjustable back check intensity controlled by a hex key adjusted valve. 
[Closers shall have adjustable delayed action closing controlled by a 
hex key adjustable valve.] Regular arm and top jamb closers shall have 
a non-hold open shoe permitting 15% (+ or – 7-1/2%) power 
adjustment. ** Closers shall be enclosed in a [molded resin cover] 
[plated or sprayed metal cover], Closers to be Norton [8300/8500] 
[8500M] [8500A] 

  C3. All  hardware to be grade 1
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 D Door Operators 
  D1. General Specifications:  

Door Controls_____(interior) (exterior) swinging door(s) shall be of 
rack and pinion design contained within precision cast aluminum 
housing. Door closing force shall be adjustable to insure adequate 
closing control. Door closing speed shall be controlled by independent 
hydraulic adjustment valves in the sweep and latch range of the 
closing cycle. Door Operator shall provide conventional door closer 
opening and closing forces unless the power operator motor is 
activated. Door Operator opening force and speed shall be adjustable 
by independent hydraulic valuing to insure adequate opening control 
per accessibly codes. Door Operator shall have an adjustable hydraulic 
back check valve to cushion the door speed if opened violently. Door 
Operator shall utilize two on-board push buttons to establish door 
closed and door open positions. [(Door Operator shall be 
AUTOMATICALLY ACTIVATED by either a slight push or pull in 
the direction of opening swing - Push and Go.) (Door Operator shall 
be SELECTIVELY ACTIVATED by external initiating device i.e. 
wall switch etc.) (Door Operator shall be both AUTOMATICALLY 
ACTIVATED and SELECTIVELY ACTIVATED.)] Unit shall have 
delay switches for motor activation, electric lock interfacing, and hold 
open time. Units shall have SPDT relay for interfacing latch retraction 
exit devices or similar products and have 24VCD @ 500 mA output 
for connection of electric strike, lock, radio frequency receiver, etc. 
Units shall have Vestibule sequencing input for operation of two or 
more units. Unit shall have smoke ventilation inputs to power open 
doors when activated by fire or smoke alarm. Unit shall have a three 
position Selector Mode Switch that will permit the unit to be switched 
“ON” to monitor for function inputs, switched to “H/O” for indefinite 
hold open function or switched “OFF” which will disable function 
inputs allowing unit to be used as a manual door closer. Unit shall be 
U.L. Listed for automatic closing door. The Unit shall be adjustable to 
provide compliance with the requirements of the Americans with 
Disabilities Act (ADA) and ANSI standards A117.1 and A156.19. 
Unit shall meet UL, cUL, UL10C and UL10B standards. 

D2.  Additional Specifications for Functions for Power  
        Operator Function: 

When activated, the unit shall, by means of an integral motor and 
pump, power open the door at both a speed and force that are 
adjustable to accessibly codes. The door shall be powered from a door 
closed position to a full door open position and remain in momentary 
hold open for ___seconds (adjustable 0 to 30 seconds in 5 second 
increments). [(Unit shall power open door to full open position up to 
110°.) (Unit shall be capable of opening door manually from 110° - 
180°.)] Once unit reaches full hold open position, if reinitiated, unit’s 
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momentary hold open time shall restart from the maximum set time. If 
unit is initiated during the closing cycle, unit shall revert to opening 
cycle beginning at that door position. Unit shall have a toggled hold 
open input that upon first initiation will power door to a maintained 
hold open position; a second initiation will allow door to close. Unit 
shall have obstruction detection on closing which will reverse the 
closing door to the full open position than re-attempt to close door 
after momentary hold open time has elapsed. Obstruction detection on 
opening shall shut motor off allowing door to close under spring force. 
These obstruction detection features shall be integral to unit. During 
closing cycle, the unit shall close door under full spring power not to 
exceed a closing force of 15lbf. 

D3.  For Power Assist Function: 
When activated, the unit shall, by means of an integral motor and 
pump, assist in opening the door by reducing the amount of force 
required to open door. The required opening force shall be adjustable 
to comply with A.D.A. Standards. The unit shall maintain its 
motorized assist cycle for __seconds (adjustable from 0 to 30 seconds 
in 5 second increments). During the motor assist cycle, the unit shall 
hold the door open at any position at which door is stopped up to full 
open position. If unit is initiated during the motor assist cycle, the units 
assist cycle time shall be reset to the maximum set time. Once motor 
assist has terminated, the unit shall close door under full spring power 
not to exceed a closing force of 15lbf. 

 
 
 E Hinges and butts 
 
 
 F Pulls 
 
 
 G Stops 
 
 
 
 H. Stand Alone Electronics Locks 

Digital Locksets shall meet or exceed ANSI A156.2 Series 4000, 
Grade 1 standard for cylindrical lever locks. Locks shall be FCC Certified 
and listed UL10C Positive Pressure for “A” 3hour fire rated openings. 
Trim design shall be ADA compliant, chosen from manufacturers standard 
lever designs. Locks shall have a deadlocking latch bolt and be of the 
electronic battery digital type, with up to 300 available codes including, 
Master, Manager, Supervisor, and basic user codes. Locks to have Real 
Time Clock allowing 150 scheduled events and holiday scheduling. Locks 
to provide user lockout mode and 4 built-in “Quick Schedules” of the most 
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common routines. All locks to be UL listed, fire rated 3 hours. Furnish 
manufacturer’s power pack with each lock; Locks shall have key override 
or the optional 2-wire remote release capability using the built in Form C 
relay output. To include batteries. Keypads to be all metal, 12 buttons. All 
functions programmed through keypad or PC, with intuitive Alarm Lock 
DL-WINDOWS Software. All locks to have standard key bypass and 2-
wire remote release capability, and built in Form C relay output. All locks 
to fit standard ANSI A115 Series prep, modified by adding additional 
through-bolt holes. Locks shall be nonhanded and provided with strikes as 
required. Provided with standard 6 pin cylinder, optional 6 or 7 pin IC 
type core is also available (See keying Requirements) Locks at exterior 
openings or wet areas, shall have “WP” waterproof protection option. 
Lock function as shown in hardware sets. Scheduled product is from 
Alarm Lock* Trilogy T3 DL3000 series. No approved equals. 
 

I. All hardware shall be of grade 1. Matching the existing hardware style 
located within the facility. 

 
 
 

 
 
  

 
 

  Page 6 of 6 



Section 08700 
 
Harris County Facilities and Property Management 
Eight ( 8 ) pin Lock Specification and Standards 
 
Confer with Harris County Project Manager regarding selection & use of  
7 or 8 pin specifications in the facility being designed. 
 
 
Part 1 – General 
 
1.01 RELATED DOCUMENTS 
 

Contract documents, general conditions for building construction and related 
work, apply to work specified. 

 
1.02 SCOPE 
 

A. The work to be performed under this section includes all finish door 
hardware as indicated on the contract documents. Locksets are to be 
included. 

B. All keying shall be by contractor and match existing master keying 
requirements in use by Harris County. Confer with Harris County 
Locksmith Services for exact keying requirements. 

C. All hardware shall comply with the handicapped codes as well as all other 
applicable codes including the American with disabilities act. 

 
1.03 RELATED WORK DESCRIBED ELESWHERE 
 

Coordinate work of this section with work of other sections and drawings as 
required to properly execute the work and necessary to maintain satisfactory 
progress of the work 

 
1.04 WORK INCLUDED 
 

A. Furnish and install all materials, equipment, transportation, and services 
required for a complete installation of the finish hardware as shown on 
drawings and as specified herein. 

B. Any required hardware not specifically mentioned herein shall be called to 
the attention of the architect and Harris County Facilities and Property 
Management liaison during bidding the bidding period so that an 
addendum may be prepared to cover such items. 

C. Furnish all required hardware, whether or not herein mentioned unless 
specifically excluded in this section of the specification 

D. No extra cost will be allowed because of changes or correction necessary 
to facilitate proper installation of hardware. 
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E. The contractor is responsible for proper fabrication of all work on material 
to receive hardware 

F. Furnish to door and frame manufacturer, Templates for matching of doors 
and frames for finish hardware. 

G. Provide to Harris County Facilities and Property Management Locksmith 
Service (1) true and as built floor plan reflecting the correct as built room 
numbers assignments. 

H. Provide to Harris County Facilities and Property Management Locksmith 
Services a complete as built keying system, including door lock keying 
assignments. 

2.01 HARDWARE REQUIRMENTS 
 

A Cores 
A1. All locks are to be so constructed that a figure eight (8) 

interchangeable core is used. The core must be completely 
detachable from the lock and usable in other locks (padlock, 
cylinders, cylindrical locksets, etc.) without the alteration.  

 
The core shall be construction with the segment barrels drilled 
from top so that segments can be loaded into the core by precoded 
numbers without the necessity of disassembling the core plug from 
the core body. And further, shall be so constructed that any pin 
segments from the barrel can be removed without removing the 
cap or seal of other barrels of the same core. Proper location of the 
key bits under the core barrels shall be accomplished by having the 
nose of the key striking against the key stop, instead of against the 
shoulder at the face of the cylinder. 

A2 All locks for whatever purpose or whatever application shall 
conform to this specification 

A3 Cores shall comply with this specification and shall contain no less 
than (8) seven pin tumblers capable of 78,125 different 
combination. 

A4 All hardware to meet or exceed the grade (1) classifiaction 
 
 

 B Keying 
B1. All locks are to be master keyed to a master key system 

incorporating completely removable and interchangeable cores. All 
cores are to be removable with the use of a special control key 
which operates with a shear line completely independent from the 
shear line of the grand Master, Master, sub-master, and operating 
keys. The control key is to have the same number of cuts as the 
master keys and is not to vary in size in anyway other than the 
depth of the cuts, from the size of the grand Master, Master, sub-
master, and operating keys. 
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B2. All locks will be keyed into a uniform master key locking system 
as established by Harris County Facilities and Property 
Management Locksmith Services. 

B3. All locks, locksets, and lockable panic hardware listed shall be 
equipped with cylinders with interchangeable cores.  

 
  
 C Closures 

C1. Closers for interior and exterior doors shall be full rack-and-pinion 
type with cast Aluminum alloy shell.  Closers shall be surface mounted  
and shall project no more than 2-1/8" from the surface of the door with 
standard cover. Closers shall be non-handed to permit installation on 
doors of either hand. Closer fluid shall contain lubricity and anti-
oxidation agents. Closer fluid shall maintain stable vis- cosity to allow 
door closer to perform in temperatures ranging from extremely high to 
as low as -40°F. Closers shall have multi-size spring power adjustment 
to permit setting of spring from [(BF) 1 through 4] [2 through 6] with 
additional spring power available. Closers shall have two non-critical 
valves, hex key adjusted, to independently regulate sweep and latch 
speed. Closers shall have adjustable back check intensity controlled by 
a hex key adjusted valve. [Closers shall have adjustable delayed action 
closing controlled by a hex key adjustable valve.] 

C2. Closers for interior and exterior doors shall be full rack-and-pinion  
type with cast  Aluminum alloy shell.  Closers shall be surface 
mounted and shall project no more than 2-1/8" from the surface of the 
door with standard cover. Closers shall be non-handed to permit 
installation of doors of either hand.  Closer fluid shall contain 
lubricity and anti-oxidation agents. Closer fluid shall maintain stable 
vis- cosity to allow door closer to perform in temperatures ranging 
from extremely high to as low as -40°F.  Closers shall have power 
adjustment to permit a 50% increase in power over the minimum 
closing force for any size. Closers shall have two non-critical valves, 
hex key adjusted, to independently regulate sweep and latch speed. 
Closers shall have adjustable back check intensity controlled by a hex 
key adjusted valve. [Closers shall have adjustable delayed action 
closing controlled by a hex key adjustable valve.] Regular arm and 
top jamb closers shall have a non-hold open shoe permitting 15% (+ 
or – 7-1/2%) power adjustment. ** Closers shall be enclosed in a 
[molded resin cover] [plated or sprayed metal cover], Closers to be 
Norton [8300/8500] [8500M] [8500A] [

 
 
 D Door Operators 
  D1. General Specifications:  

Door Controls_____(interior) (exterior) swinging door(s) shall be of 
rack and pinion design contained within precision cast aluminum 
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housing. Door closing force shall be adjustable to insure adequate 
closing control. Door closing speed shall be controlled by independent 
hydraulic adjustment valves in the sweep and latch range of the 
closing cycle. Door Operator shall provide conventional door closer 
opening and closing forces unless the power operator motor is 
activated. Door Operator opening force and speed shall be adjustable 
by independent hydraulic valuing to insure adequate opening control 
per accessibly codes. Door Operator shall have an adjustable hydraulic 
back check valve to cushion the door speed if opened violently. Door 
Operator shall utilize two on-board push buttons to establish door 
closed and door open positions. [(Door Operator shall be 
AUTOMATICALLY ACTIVATED by either a slight push or pull in 
the direction of opening swing - Push and Go.) (Door Operator shall 
be SELECTIVELY ACTIVATED by external initiating device i.e. 
wall switch etc.) (Door Operator shall be both AUTOMATICALLY 
ACTIVATED and SELECTIVELY ACTIVATED.)] Unit shall have 
delay switches for motor activation, electric lock interfacing, and hold 
open time. Units shall have SPDT relay for interfacing latch retraction 
exit devices or similar products and have 24VCD @ 500 mA output 
for connection of electric strike, lock, radio frequency receiver, etc. 
Units shall have Vestibule sequencing input for operation of two or 
more units. Unit shall have smoke ventilation inputs to power open 
doors when activated by fire or smoke alarm. Unit shall have a three 
position Selector Mode Switch that will permit the unit to be switched 
“ON” to monitor for function inputs, switched to “H/O” for indefinite 
hold open function or switched “OFF” which will disable function 
inputs allowing unit to be used as a manual door closer. Unit shall be 
U.L. Listed for automatic closing door. The Unit shall be adjustable to 
provide compliance with the requirements of the Americans with 
Disabilities Act (ADA) and ANSI standards A117.1 and A156.19. 
Unit shall meet UL, cUL, UL10C and UL10B standards. 

D2.  Additional Specifications for Functions for Power  
        Operator Function: 

When activated, the unit shall, by means of an integral motor and 
pump, power open the door at both a speed and force that are 
adjustable to accessibly codes. The door shall be powered from a door 
closed position to a full door open position and remain in momentary 
hold open for ___seconds (adjustable 0 to 30 seconds in 5 second 
increments). [(Unit shall power open door to full open position up to 
110°.) (Unit shall be capable of opening door manually from 110° - 
180°.)] Once unit reaches full hold open position, if reinitiated, unit’s 
momentary hold open time shall restart from the maximum set time. If 
unit is initiated during the closing cycle, unit shall revert to opening 
cycle beginning at that door position. Unit shall have a toggled hold 
open input that upon first initiation will power door to a maintained 
hold open position; a second initiation will allow door to close. Unit 
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shall have obstruction detection on closing which will reverse the 
closing door to the full open position than re-attempt to close door 
after momentary hold open time has elapsed. Obstruction detection on 
opening shall shut motor off allowing door to close under spring force. 
These obstruction detection features shall be integral to unit. During 
closing cycle, the unit shall close door under full spring power not to 
exceed a closing force of 15lbf. 

D3.  For Power Assist Function: 
When activated, the unit shall, by means of an integral motor and 
pump, assist in opening the door by reducing the amount of force 
required to open door. The required opening force shall be adjustable 
to comply with A.D.A. Standards. The unit shall maintain its 
motorized assist cycle for __seconds (adjustable from 0 to 30 seconds 
in 5 second increments). During the motor assist cycle, the unit shall 
hold the door open at any position at which door is stopped up to full 
open position. If unit is initiated during the motor assist cycle, the units 
assist cycle time shall be reset to the maximum set time. Once motor 
assist has terminated, the unit shall close door under full spring power 
not to exceed a closing force of 15lbf. 

 
 
 E Hinges and butts 
 
 
 F Pulls 
 
 
 G Stops 
 
 
 
 H. Stand Alone Electronics Locks 

Digital Locksets shall meet or exceed ANSI A156.2 Series 4000, 
Grade 1 standard for cylindrical lever locks. Locks shall be FCC Certified 
and listed UL10C Positive Pressure for “A” 3hour fire rated openings. 
Trim design shall be ADA compliant, chosen from manufacturers standard 
lever designs. Locks shall have a deadlocking latch bolt and be of the 
electronic battery digital type, with up to 300 available codes including, 
Master, Manager, Supervisor, and basic user codes. Locks to have Real 
Time Clock allowing 150 scheduled events and holiday scheduling. Locks 
to provide user lockout mode and 4 built-in “Quick Schedules” of the most 
common routines. All locks to be UL listed, fire rated 3 hours. Furnish 
manufacturer’s power pack with each lock; Locks shall have key override 
or the optional 2-wire remote release capability using the built in Form C 
relay output. To include batteries. Keypads to be all metal, 12 buttons. All 
functions programmed through keypad or PC, with intuitive Alarm Lock 
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DL-WINDOWS Software. All locks to have standard key bypass and 2-
wire remote release capability, and built in Form C relay output. All locks 
to fit standard ANSI A115 Series prep, modified by adding additional 
through-bolt holes. Locks shall be nonhanded and provided with strikes as 
required. Provided with standard 6 pin cylinder, optional 6 or 7 pin IC 
type core is also available (See keying Requirements) Locks at exterior 
openings or wet areas, shall have “WP” waterproof protection option. 
Lock function as shown in hardware sets. Scheduled product is from 
Alarm Lock* Trilogy T3 DL3000 series. No approved equals. 
 

I. All hardware shall be of grade 1. Matching the existing hardware style 
located within the facility. 
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DIVISION 9 
09000 - Finishes 
09100 - Metal Support Assemblies 
09500 - Ceilings 
09600 - Flooring 
09700 - Wall Finishes 
09900 - Paints & Coatings 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Section 09500 
 
 
Ceiling Tile & Grid 
 
One hour rated ceiling: 
#895 Armstrong  2x4 Ceiling Tile (for repairs only) 
#896 Armstrong  2x2 Ceiling Tile 
Donn FR2  2’ Cross T 
Donn FR4  4’ Cross T 
Donn FR12  Main T 
Donn Wall Angle 
 
Non rated ceiling : 
#756 Armstrong  2x2 Ceiling Tile 
Donn or Armstrong  Grid 
 
 
 

Section 09600 
 
Carpet – SEE CARPET SPECS. (attached) 
County standard carpet – Cambridge, Wynford III 
#2702 Black magic – dark gray color – PRIMARY COLOR FOR ALL FACILITIES. 
#2815 Clover – purple tint – COLOR TO BE INSTALLED ONLY WITH PRIOR H.C. 
APPROVAL ON A PER JOB BASIS. 
#2707 Orchid Dust – blue tint - COLOR TO BE INSTALLED ONLY WITH PRIOR 
H.C. APPROVAL ON A PER JOB BASIS. 
With enhancer backing.   
 
Flooring 
VCT - Azrock or Armstrong floor tile.  Please make sure you select, or have the client 
select a variegated pattern so that scuff marks (wear & tear) are not easily apparent. 
 
Vinyl Wall Cove Base (RubberMyte Type TP – Burke Mercer, Color #523 Brown or 
#701 Black.  Use 100’ rolls only.) or (Roppe 4” vinyl wall base with toe #100 Black and 
#193 Black-Brown.  Use 120’ rolls only.) 
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CARPET SPECS 
 
 
A.  Carpet (Ref: Wynford III- 26oz.) – for all facilities except Libraries 
 

1.  Construction: 
a. Fiber – 100% Diatron solution dyed nylon  
b. Construction method – textured loop 
c. Gauge (Pitch) – 1/10 
d. Stitches per inch – 9.33 
e. Tufts per square inch – 93.33 
f. Tufted pile height – .219” high - .156” low 
g. Finished pile thickness - .187” 
h. Density – 7519 
i. Weight density – 195,494 
j. Ply – 3  
k. Traffic class – extra heavy commercial 
l. Static control – less than 3.5 K.V. 

 
2. Yarn: 

a. Yarn size – 3900/3 
b. Yarn weight (Sq. Yd.) – 26 ounces 
c. Dye method – solution dyed 
d. Special treatment – commercial anti-soil protection 
e. Flooring radiant panel – class I (ASTN E-648) 
f. Smoke density – less than 450 
g. Electrostatic propensity – less than 3.5 KV 

 
3. Backing: 

a. Primary – polypropylene 
b. Secondary – attached 18 lb density polyurethane cushion 

 
4. Warranty: 

a. Wear performance – 10 yr. wear warranty 
b. Colorfast – 10 yr. colorfast warranty to light 
c. Edge ravel, zippering, static, delamination & loss of resiliency – 10 yr. 

Warranty 
d. Stain removal – 10 year limited warranty 

 
5. Compliance: 

a. ADA Compliance – Product must meet the guidelines as set forth in the 
Americans with Disabilities Act for minimum static coefficient of friction of 
0.6 for accessible routes. 
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B.  Carpet (Ref: Wynford III- 30oz.) – For Libraries Only 
 

1. Construction: 
a. Fiber – 100% Diatron solution dyed nylon  
b. Construction method – textured loop 
c. Gauge (Pitch) – 1/10 
d. Stitches per inch – 10.6 
e. Tufts per square inch – 106 
f. Tufted pile height – .219” high - .156” low 
g. Finished pile thickness - .187” 
h. Density – 8021 
i. Weight density – 240,630 
j. Ply – 3  
k. Traffic class – extra heavy commercial 
l. Static control – less than 3.5 K.V. 

 
2. Yarn: 

a. Yarn size – 3900/3 
b. Yarn weight (Sq. Yd.) – 30 ounces 
c. Dye method – solution dyed 
d. Special treatment – commercial anti-soil protection 
e. Flooring radiant panel – class I (ASTN E-648) 
f. Smoke density – less than 450 
g. Electrostatic propensity – less than 3.5 KV 

 
3. Backing:  Same as Item A.3 

 
4. Warranty: Same as Item A.4 

 
5. Compliance: Same as Item A.5 
 
 

C.  Carpet Tile (Cambridge – Wynford III)  2’x2’ #6WYNT with Adheisive 
Cambridge-Nexterra Pressure Sensitive Adhesive. 
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Section 09900 

 

 

  County Standard Paint  

   All paint related material shall be manufactured by Coronado. The Harris County standard paints are  

   listed below.     

    

    

Location Application Description Color 

Interior Walls Top Coat 32-Line Superkote 5000 Acrylic Semi-Gloss   OW1 Gray 

Interior Walls Top Coat 32-Line Superkote 5000 Acrylic Semi-Gloss   OW2  Light Gray 

Interior Walls Top Coat 32-Line Superkote 5000 Acrylic Semi-Gloss   OW31  White 

Interior Walls Top Coat 32-Line Superkote 5000 Acrylic Semi-Gloss   OW32  Off White 

Interior Walls Primer  116-11 Grip & Seal Stain Killer White 

Interior Wood Top Coat 27-Line Super Kote 5000 Alkyd Semi-Gloss OW1 Gray 

Interior Wood Top Coat 27-Line Super Kote 5000 Alkyd Semi-Gloss OW2  Light Gray 

Interior Wood Top Coat 27-Line Super Kote 5000 Alkyd Semi-Gloss OW31  White 

Interior Wood Top Coat 27-Line Super Kote 5000 Alkyd Semi-Gloss OW32  Off White 

Interior Wood Primer 37-11 Super Kote 5000 Alkyd Primer Undercoater  White 

Metal Doors & Frames Top Coat 1231-424 Durodonic Bronze Semi-Gloss Bronze 

Interior & Exterior Metal Primer 35-147 Rust Scat Alkyd Metal Primer Red 

Interior & Exterior Metal Primer 35-111 Rust Scat Alkyd Metal Primer White 

Interior & Exterior Metal Top Coat 13-Line Rustscat Semi-Gloss   

Interior & Exterior Metal Top Coat 31-Line Rustscat  High Gloss   

Exterior Walls & 

Masonary Top Coat 410-Line Acrylic House Paint   

Exterior Walls & 

Masonary Primer 410-Line Acrylic House Primer White 

New Masonary Block Filler 940-11 Acrylic Masonry Conditioner White 

Parking Lot Striping 71-Line Super Kote Alkyd Traffic Paint Yellow 

Parking Lot Striping 71-Line Super Kote Alkyd Traffic Paint White 

Parking Lot Fire 
Lane/Curbs 71-Line Super Kote Alkyd Traffic Paint Red 

Parking Lot Handicap 71-Line Super Kote Alkyd Traffic Paint Blue 

Parking Lot Black Out 
Striping 71-Line Super Kote Alkyd Traffic Paint Black 

    

 



DIVISION 10 

SPECIALTIES – JANITORIAL CONSTRUCTION SPECIFICATIONS  
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Division 10 - Specialties 

Janitorial Construction Specifications 

 For New and Renovated Space 

 

Janitorial Mop Sink Closet/Storage Closet 

FLOOR SPACE of janitorial closet should allow for: 

1. placement of mop sink,  

2. storage of double mop bucket;  

3. floor buffer,  

4. vacuum cleaner 

5. domestic cleaning cart and  

6. Clear floor space for personnel to restock, access equipment, and service mop buckets at 

sink without having to temporarily remove stored equipment into the public areas.  

  

MOP HOLDERS   The requirements are for sanitary mop holders that positions mops off of the 

floor with the handle not the mop head in the highest position, preferably a three or four holder 

unit.  The holders should extend at least 4inches out from the vertical mounting surface to 

prevent contact of mop head with wall. 

  

Mop Holder should be positioned and mounted above floor mounted mop sink. 

4 Holders - 36” Wide Stainless Steel Mop Holder 
 

  

  

 

  

  

 

    

  

WALL-MOUNTED HOOKS/PEGS   There should be a minimum of two (2), preferably 3 

stainless steel hooks or pegs wall-mounted to each accommodate the storage of 100 linear feet of 

16 gauge/3 wire electrical cord. 
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MOP SINKS   The deeper sink is preferred (but not required) as it allows for rapid emptying and 

quicker refill of mop buckets. Stainless steel is preferred but one-piece, pre-cast Terrazzo is also 

acceptable, porcelain is not recommended.  

 

These mop sinks feature:  

 Floor mounted unit eliminates the need of lifting heavy 

containers.  

 No-drip die formed recessed V-edge on three sides with a 

tile edge furnished on the rear.  

 Sink bowl is seamless and is Deep Drawn designed.  

 Deep Drawn bowls have large liberal radii with a minimum 

of 3" and rectangular in design for increased capacity.  

 Drain is cast brass with 2" IPS male threads  

 Stainless steel drain body is designed for easy installation to 

thread coupling.  

 Heavy gauge type "304" series stainless steel.  

  

SHELVING   Should be 12” deep with a minimum of 15” vertical: clearance between shelves.  

Twelve linear feet of shelving should be installed.  

STORAGE CLOSETS   For high rise facilities storage closets should be a minimum of 300 sq. 

ft. of floor space to include shelving.  For low rise facilities storage closets should be a minimum 

of 150 sq. ft. of floor space to include shelving.  Note:  Floor space should allow for the storage 

and easy access to stock supplies and store/remove equipment without having to temporarily 

move items into public areas. 

 

Recycling Storage Area 

RECYCLING BIN STORAGE AREA   Recycling storage area/closet should be a minimum of 

300 sq. ft.  Floor space should allow for storage of broken down card board boxes, bagged 

shredded paper, placement and removal of recycling bins, etc.  Bumper guards or protective wall 

panels should be installed a minimum of 3 1/2’ from floor to prevent wall damage.  Storage areas 
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should be easily accessible from loading dock or entrance not utilized by the public, preferably 

with double access doors. 

 

Lobby and Corridors 

ELECTRICAL OUTLETS   Should be a maximum of 50’ between each outlet.   

TERRAZO/MARBLE/LIMESTONE/ TRAVERTINE/ONYX FLOORS   Pre-treat and 

finish/seal floors according to manufacturers specifications.  Note:  manufacturer’s specifications 

should be followed to ensure the removal of all etching, scratches, worn areas, grout haze, etc. 

 

General Areas 

WALL COVERINGS    Wall fabrics and textures should not consist of grooves, indentions, or 

material that would attract or hold dirt/oils not easily cleaned by wiping. 

PAINT   Latex paint for easy cleaning purposes. 

TERRAZO/MARBLE/LIMESTONE/ TRAVERTINE/ONYX   Polish walls, steps, risers, vanity 

tops, counter tops, etc. according to manufacturer’s specifications.  Note:  manufacturer’s 

specifications should be followed to ensure the removal of all etching, scratches, worn area, 

grout haze, etc. 

STANDARD VINYLE FLOOR TILE   Manufacturers seal should be stripped and floors 

sealed and waxed according to the standard janitorial contract specifications:  Remove 

manufacturers seal according to stripping specifications.  Finish/Seal floors – apply a minimum 

of four (4) coats of floor finish/seal allowing sufficient drying time between each coat.  The coats 

should be applied up to, but not touching the baseboard. 

CERAMIC FLOOR TILE & GROUT   Must be polished/sealed according to manufacturer’s 

specifications. 

 

Restrooms and Break Rooms  

TOILET PAPER DISPENSERS   All public and staff restrooms should consist of 9” twin jumbo 

toilet paper dispensers. 

TOILET SEAT COVER DISPENSER   Install in all public, staff, and jury room restrooms. 

PAPER TOWEL DISPENSERS   Install in all private restrooms, kitchenettes and break rooms 

with a sink. 
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ELECTRIC HAND DRYERS   Install in all public restrooms. 

CERAMIC FLOOR TILE GROUT   All ceramic floor tile grout must be sealed according to 

manufacturer’s specification in all restrooms.  Note:  product used should prevent the penetration 

of moisture and urine.  

  



 
DIVISION 13 
13000 - Special Construction 
13850 - Detection & Alarm 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 

 Section 13850 
 
 
 

FIRE AND SECURITY REQUIREMENTS 
 

a. Use Bosch/Radionics equipment in our security and fire systems.  Use 7000 series 
panels for very small security systems, 9000 series for larger security and all fire 
systems.  Each fire system and security system should be controlled by a separate 
panel.  Two or more panels can be connected for additional capacity. 

 

b. Remote indicator and annunciator for fire alarms should be provided in the 
building security office, or security station at main entrance 

c. Access Control – IF access control is included in the scope of the design, Smart 
card technology, proximity readable and both programmable and compatible with 
the CJC Infographics system should be provided. 

d. Areas requiring 24 hour public access should be located on the first floor so that 
elevators and stairwell can be secured after normal work hours. 

e. CCTV monitoring – IF CCTV monitoring is included in the scope of design, then 
all building entrances should monitored by digital, event actuated cameras with 
date time stamp and digital recording. 

 
f. IF a Building security office is included in the scope of design, then it should be 

adequately sized to house required personnel, and located on the first floor lobby 
area. 
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14000 - Conveying Systems 
14200 - Elevators 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
Section 14200 

 
 
 

ELEVATOR REQUIREMENTS 
 

 
a. Use Non-Proprietary equipment, tools, maintenance and manuals only.    

 
b. Any and all proprietary or special tools, software, manuals, diagrams, prints and 

as built drawings needed to diagnose, adjust, maintain and repair elevator 
equipment must be provided to Harris County immediately upon conclusion of  
the job. 

 
c. Telephone connections and telephones should be provided in all elevator machine 

rooms. 
 
d. Cab Controls - numerals and pictograms should be specified with a large light 

reflective value on a high contrast background e.g. white on black. 
 
e. Cab Lighting - only compact fluorescent or 4’ straight tube lamps should be 

specified providing at least 15 foot-candles measured at floor level with cab 
unoccupied. 

 
f. Walls - Impermeable scratch/stain/graffiti resistant material should be specified as 

wall surfacing. 
 
g. Flooring - high impact resilient, tile flooring should be specified. 
 
h. Elevators should be fully programmable for floor access and hours of operation. 
 
i. Floor location indicators should be installed to identify location and movement of 

all elevators. 
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DIVISION 15 
15000 - Mechanical 
15050 - Basic Mechanical Materials & Methods 
15400 - Plumbing Fixtures & Equipment 
15903 – DDC Automatic Temperature Controls/Energy 
Management System 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Section 15050 
 
 

FACILITIES AND PROPERTY MANAGEMENT 
MECHANICAL REQUIREMENTS 

 
Mechanical Section          
 * Chilled water on all buildings with 25 tons or more of total cooling.  
 *Acceptable chillers in order Trane and Carrier. (York and McQuay not      
              Acceptable)   
 *AHUs double wall construction with high efficiency motors.   
 *VFDs on all single zone and CVB air handlers (controlled by humidity and air 
 pressure).  
 *Outside air controlled with CO2 sensors and modulating dampers.   
 *Controls should match current build controls and should be on the WEBCTRL 
 server.  

*Condensers and package units should have a min. SEER rating of 12 and be 3  
phase. 
*Provide electric heat with all VAV boxes and the brand of VAV should match 
the rest of  the building. 
*Air volume boxes should be constant volume not variable.    

 *Units should be in mechanical rooms or no more than 2 feet above ceiling height. 
 *Filter should be accessed from the ground.      
 *Low Nox boilers only         
 *No boiler should be 2 million BTUs or larger     
 *Controls should meet engineers web control specs.     
 *All drains will be copper or steel piping with unions at the units.   
 *Ductwork will be all metal and externally insulated; flex is allowable for the last 

6’.  
*Dampers in all taps and duct splits for balancing.     
*Minimize detailing and HVAC equipment on roofs. 
*Minimize the use of details utilizing sealant to terminate. 
*Provide easy access to roof for maintenance inspections. 
*Create edge detail that is water tight and wind resistant. 
*Perform energy saving calculations-white reflective roofing provides the owner    
with energy savings.                                                                               
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Section 15400 

 

 

FACILITIES AND PROPERTY MANAGEMENT  

PLUMBING REQUIREMENTS 

 

Plumbing Section          

 *All above ground waste should be cast iron.      

 *Underground can be PVC.        

 *Water shut off installed at each restroom an above all outside wall faucets. 

 *Cleanout should be located at the end of each run and above the height of the rims.                        

 *All fixtures should be wall mount carrier type.     

 *Toilet: American Standard- Afwall# AS 2257-103-020 

 *Wall Hung Lavatory: American Standard- Lucerne 0355.012 

 *Lavatory Faucet- Chicago #802A-317 

 *Urinal- Crane – Bedford #7-121 

 *Flush valves should be Sloan or Zurn      

 *Recirculation pumps should be hydronic pumps with no coupling (Grunfos) 

 *Cleanout should be 4 inch or larger and placed on the outside of building when  

              possible. 

 *All water lines shall be copper pipe Type L or Type K 

 *backflow devices should be mounted low enough to service and Watts brand.  

 *All pipe, valves and fittings should be made in the USA 

 *For break/kitchen sinks please use: 

1. Elkay model GECR2521 series – ADA compliant Celebrity single bowl 

sink. 

2. Chicago Faucet model 1100-GN2AE3-317CP w/ gooseneck spout and 

wrist blade handles. 

 



DIVISION 16 
16000 -  Electrical 
16200 -  Electrical Power 
16510 -  Lighting 



Section 16200 
 
 

FACILITIES AND PROPERTY MANAGEMENT 
ELECTRICAL REQUIREMENTS 

 
Electrical Section         

  *Switchgear brands Square D, Siemens, Cutler-Hammer.   
  *Cable and Wire: Type thhn, 12/2 mc cable, 12/3 bx cable.   
  *Electrical conduit should be a minimum of ¾” 

*Electrical must meet NEC, State and City codes. 
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SECTION 16510 
 

LIGHTING REQUIREMENTS 
FACILITY STANDARDS 

 
 
 

SECTION INCLUDES: 
A. Luminaires - Interior  
B. Luminaires - Exterior 
C. Lamps 
D. Ballast 
E. Occupancy Sensors 

 
 

A. LUMINAIRES - INTERIOR 
 
• STANDARD STATIC TROFFER 

 
METALUX   2GR8-332A-UNV-EB81-U.1 
2’x 4’ 3-lamp lay-in type with acrylic lens cover, single universal voltage ballast. 
 
METALUX   2GR8-332A-UNV-EB82-U 
2’x4’ 3-lamp parabolic lay-in type with 2 ballasts for bi-level switching. 
 
 

• AIR HANDLING TROFFER 
 

METALUX   2GCARA-332A-UNV-EB81-U 
2’X4’ 3-lamp lay-in type with air handling with prismatic lens 

 
METALUX   2GCARA-332A-UNV-EB82-U 
2’X4’ 3-lamp lay-in type with air handling with prismatic lens with 2 ballasts for bi-level 
switching 

 
 
• PARABOLIC WITH AIR OR CLOSURE VANE BUILT-IN 
 

METALUX   2EP3GAVX-332S36I-UNV-EB81-U 
2 X 4 recessed 18 cell parabolic, universal voltage single ballast 

 
METALUX   2EP3GAVX-332S36I-UNV-EB82-U 
2 x 4 recessed 18 cell parabolic, universal voltage, 2 ballasts for bi-level switching 
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• SURFACE MOUNTED MODULAR FIXTURE 
 

METALUX   2M-332A-UNV-EB81 –U  
2 x 4 modular 3 t8 universal voltage single ballast 

 
METALUX   2M-332A-UNV-EB82–U  
2 x 4 modular 3 t8 universal voltage dual ballast 

 
 

• SURFACE MOUNT WRAP FIXTURE 
 

METALUX   W-232A-UNV-EB81-U 
1 x 4, 2 t8  surface mount acrylic wrap fixture, with universal voltage single ballast 

 
METALUX   W-232A-UNV-EB82-U 
1 x 4, 2 t8 surface mount acrylic wrap fixture, with universal voltage dual ballast for bi-
level switching 

 
METALUX   W-332A-UNV-EB81-U 
1 x 4, 3 t8  surface mount acrylic wrap fixture, with universal voltage single ballast 

 
METALUX   W-332A-UNV-EB82-U 
1 x 4, 3 t8 surface mount acrylic wrap fixture, with universal voltage dual ballast for bi-
level switching 

 
 

• DUST AND MOISTURE RESISTANT FIXTURES 
 

METALUX   VT2-232DR-UNV-EB81-WL-U 
1 x 4 wet location vaportight series 2 t8 lamp, universal voltage ballast 

 
METALUX   8T-VT2-232DR-UNV-EB81-WL-U 
1 x 8 wet location vaportight series 4 t8 lamp, universal voltage ballast 

 
• EMERGENCY 

 
SURELITES CC2 - commercial emergency light 
 
SURELITES CU2 - architectural emergency light 
 
 

• EXIT 
 
SURELITE  LPX70RWHSD  
polycarbonate self powered led universal exit with red letters white housing with self 
diagnostics. 
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B. LUMINAIRES - EXTERIOR 
 

• FLOOD 
 

LUMARK  MHSF50K-MT 
50 Watt metal halide MULTI TAP 120/277 VOLTAGE 
 
LUMARK  MHSF17 T-MT 
175 Watt metal halide Trunion MTD 120/208/240/277V W Lamp 
 
LUMARK  MHXF40T 
400W Multitap Metal Halide Trunion MTD Medium Flood W/Lamp 
 
LUMARK  MHMS17  
175 metal halide multi tap small flood 

 
LUMARK  MHMM25  
250 metal halide multi tap medium floOD 
 
LUMARK  HPMS15-T-HF-MT  
150high pressure sodium trunnion mount multi tap small flood 

 
LUMARK  HPMM25 –T-HF-250-MT 
250 high pressure sodium trunnion mount multi tap medium flood 
 
 

• SECURITY 
 

LUMARK pm series metal halide wall pack, multi tap wattage to be determined 
 

LUMARK PS SERIES 
high pressure sodium wall pack, multi tap, wattage to be determined 

 
 
• PARKING LOT 

 
LUMARK tribute series, wattage and distribution to be determined 
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C. LAMPS: 
The use of Standard Incandescent light bulbs will no longer be permitted. 
 
• FLUORESCENT 

PHILIPS  F32T8/ADV841/EXW/LL/ALTO 25W  
PHILIPS  F17T8/ADV841/ALTO 
Linear fluorescent lamps must pass the Toxicity Characteristic Leaching Procedure Test 
regarding low mercury content.  Lamp life rated at 30,000 hours. 
 

• COMPACT FLUORESCENT 
Plug-in or screw-in type 

 
• METAL HALIDE 

Philips MH 1000/UBT56 MOG MH 
Philips MH 1500/UBT56 MOG Lamp 
Philips MH 175/UBT28 MOG Lamp 
Philips MH175/U/M MH 
Philips MH250/U BT28 MOG Lamp 
Philips MH400/UED37 MOG Lamp  

 
• HIGH/LOW PRESSURE SODIUM 

Philips C1000S52/ED37 
Philips C150S55/ALTO 
Philips C150S55/M 
Philips C250S50/ALTO HPS Lamp 
Philips C400S51 CLR E18MOG HPS Lamp 

 
 
 

D. BALLASTS 
 
• INTERIOR 

 
ADVANCE INC (3*) P32SC35I 
UNIVERSAL BALLAST (3*) 32IUNVHP 
*Number of lamps require 

 
• EMERGENCY 

 
IOTA I32 - lay-in type fixture 
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E. OCCUPANCY SENSORS 
 

• WALL SENSOR 
 

LEVITON  -W/ Photocell ODS-10-IDW 120/277V 
MYTECH  - Mytech LP2 120/277V  
MYTECH  -OSSNL-IDW (2 hr. delay) sensor switch 

 
 
• CEILING SENSOR 

 
MYTECH  -OMNI-US2000 + MP-120V Power Pack 
 



DIVISION 17 
17903 – DDC Automatic Temperature Controls/Energy Management System 
 



SECTION 17903 

  

 

DDC AUTOMATIC 

TEMPERATURE CONTROLS/ENERGY MANAGEMENT SYSTEM 
FACILITY STANDARDS 

 
 

 

PART 1 – GENERAL 

This document contains the standards and input/output summaries for a 
Building Automation System (BAS) for: 

The system shall provide the Direct Digital Control (DDC), Energy Management 
and Building Automation System (BAS) for the air conditioning, heating and 
ventilating systems and shall interface with other microprocessor based building 
subsystems. 

 INSTRUCTIONS  

The system shall be WebCTRL, manufactured by Automated Logic Corporation 

 Base:  Automated Logic (installed by Automated Logic) 

The Alternate systems will be acceptable providing they comply with the native 
BACnet architecture, web browser access described in this standard, and the 
I/O Points Schedule. Alternate systems shall display all equipment graphics and 
controls database on the Automated Logic WebCTRL system through the 
existing Harris County Automated Logic Server. The Automated Logic 
WebCTRL system shall serve as the primary operator interface with full 
functionality to the system programming including but not limited to monitoring 
system through graphic interface, alarms, schedules, trends, and setpoint 
adjustments to equipment parameters. 

Alternate #1: Siemens                                                                                              
Alternate #2 Johnson Controls (Installed by Branch Office) 
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GENERAL SCOPE OF WORK 

 System Requirements  

1.  Standard Material/Products. All material and equipment used shall be 
standard components, regularly available, and not custom designed 
especially for a specific project. 

2. Modular Design.  The system architecture shall be fully modular 
permitting expansion of application software, system peripherals, and 
field hardware. 

3. Performance. The system, upon completion of the installation and prior 
to acceptance of the project, shall perform all operating functions as 
detailed in this standard. 

 Equipment 

1. System Hardware                                                                                      
.  

            Provide the following: 

 a. All Control Modules as specified in this standard. 

 b. All sensing devices, relays, switches, indicating devices, and 
transducers required to perform the functions as listed in the I/O 
Summary Tables. 

 c. All monitoring and communication control wiring and air tubing. 

2.  System Software  

 Provide all software identified in Part 2 of this standard, including 
connection to the existing ALC Server, fully configured database, 
graphics, thermal graphic floor space diagram, reports, and 
alarm/events. The Graphical User Interface (GUI) shall be completely 
Web based as described herein. 

 Input/Output Point Summary Schedule 

The system shall monitor, control, and calculate all of the points and 
perform all the functions as listed in the I.O Point Summary Schedule at 
the end of this standard. 

 



 Codes and Schedules 

1. Standards Authority. All electrical equipment and material, and its 
installation, shall conform to all applicable codes and ordinances. 

  

2. Products Applicable Standards. All distributed, standalone and unitary 
controllers supplied shall be in compliance with the following listings and 
standards: 

 a. UL916 for Open Energy Management (for U.S. and Canada) 

 b. FCC Part 15, Sub-Part B, Class A 

 c. CE Electro Magnetic Compatibility 

3. Manufacturer’s Quality System. The control system manufacturer shall 
be ISO9001 listed for design and manufacture of environmental control 
systems for precise control and comfort, indoor air quality, HVAC plant 
operation, energy savings, and preventative maintenance. ISO 
Certification shall be a registrar that is accredited by an internationally 
recognized organization such as BSI (British Standards Institute). Copy 
of ISO 9001 certificate shall be submitted. 

. 

. 

 
 DOCUMENTATION, ACCEPTANCE AND TRAINING  

 
 Documentation 

 
 Operating and Maintenance (O&M) manuals for the system shall 

be made available electronically and include the following 
categories: Workstation User's Manual, Project Engineering 
Handbook, and Software Documentation. 

 
 

1. BAS User's Manual shall contain as a minimum: 
a. System overview 
b. Networking concepts 
c. Launching a web browser from a networked PC and 

login 
d. Web Browser Graphical User Interface (GUI) screen 

menus and their definitions 
e. Creating, modifying or deleting schedules 
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f. Uploading and downloading software to the field 
hardware 

g. Creating historical trends, collecting trend data and 
generating trend graphs 

h. Enabling and assigning alarms and messages to 
reporting actions/groups 

i. Report generation and ‘third party software’ 
j. Backing up software and data files 
 

2.  Project Engineering Manual for Harris County shall contain as a     
minimum: 

a. System architecture overview and networking 
configuration 

b. Hardware cut-sheets and product descriptions 
c. Deliver 4 sets of 'as-built' drawings. All drawings shall 

be reviewed after the final system checkout and 
updated to provide 'as-built' drawings.  The system will 
not be considered complete until the 'as-built' drawings 
have received their final approval. 

d. Installation, mounting and connection details for all field 
hardware and accessories 

e. Commissioning, setup and backup procedures for all 
control modules/accessories, BAS server software, 
and database. 

f. Listing of basic terminology, alarms/messages, error 
messages and frequently used commands or 
shortcuts.     

 
 3.   BAS Software Documentation shall contain as a minimum: 

a. Provide all Graphical Programs, detailing their 
application to specific HVAC equipment and 
electrical/mechanical subsystems, together with a 
glossary or icon symbol library detailing the function of 
each graphical icon. Any revisions made during the 
installation, start-up or acceptance shall be accurately 
reflected in the "as-builts".     

b. Graphical representation of the mechanical equipment hierarchy 
for the project including all equipment controlled by the BAS.  For 
example:  a VAV terminal box may be the source for increased 
cooling demand and require the primary VAV AHU to operate 
which, in turn, requires the chillers to operate. 

c. Detailed listing of all alarm and event messages programmed for 
designated mechanical/electrical equipment and required 
operator action. 
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Acceptance Test 
 

1. Acceptance Testing.  Upon completion of the installation, start up the 
system and perform all necessary calibration, testing, and debugging 
operations. In the presence of the Owner’s representative perform an 
acceptance test.  

 
2. Notice of Completion.  When the system performance is deemed 

satisfactory, the system parts will be accepted for beneficial use and 
placed under warranty.  At this time, Harris County shall issue a “notice 
of completion” and the warranty period shall start. 

 
System Training 

 
1. System Use Instructions: Controls Contractor shall provide full 

Computer Based Training (CBT) in addition to training of designated 
personnel in the operation, maintenance, and programming of the 
system.  

 
PART 2 – BAS SERVER AND WEB BROWSER GUI 

 

2.01 SYSTEM OVERVIEW 
 

The BAS contractor shall provide system software based on a server/thin-client 
architecture, designed around the open standards of web technology. The BAS 
server shall communicate using ASHRAE’s BACnet/IP protocol, and in addition, 
offer concurrent support over the same data-link of the following protocols: 
LonWorks, MODBUS, and SNMP.  Server shall be accessed using a web browser 
over <your customer> intranet and remotely over the Internet. 
 
The intent of the thin-client architecture is to provide the operator(s) complete 
access to the BAS system via a web browser.  The thin-client web browser 
Graphical User Interface (GUI) shall be browser and operating system agnostic, 
meaning it will support Microsoft and Netscape Navigator browsers (5.5 or later 
versions), and Windows as well as non-Window operating systems. No special 
software, (active-x components or fat java clients) shall be required to be installed 
on the PC’s / PDA’s used to access the BAS via a web browser.  
 
The BAS server software must support at least the following server platforms 
(Windows NT, Sun Solaris and Linux).  The BAS server software shall be 
developed and tested by the manufacturer of the system standalone controllers 
and network controllers/routers. Third party manufactured and developed BAS 
software is not acceptable. 
 
The web browser GUI shall provide a completely interactive user interface and 
must offer the following features as a minimum:  

• Trending  
• Scheduling  
• Downloading Memory to field devices 
• Real time ’live’ Graphic Programs 
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• Tree Navigation 
• Parameter change of properties  
• Setpoint Adjustments 
• Alarm / Event information 
• Configuration of operators 
• Execution of global commands 
 

A. Software Components 
All software components of the BAS system software shall be installed and 
completed in accordance with the standards. BAS system components shall 
include: 
 
1. Server Software, Database and Web Browser Graphical User Interface 

 
2. System Configuration Utilities for future modifications to the system 

 
3. Graphical Programming Tools 

 
4. Direct Digital Control software 

 
5. Application Software 

 
 
 

BAS Server Database  
 

The BAS server software shall utilize a Java DataBase Connectivity (JDBC) 
compatible database such as: MS Access, MS SQL 8.0, Oracle 8i or IBM 
DB2. BAS systems written to Non standard and/or Proprietary databases 
are NOT acceptable. 

 
Database Open Connectivity   

 
The BAS server database shall be Java DataBase Connectivity (JDBC) 
compatible, allowing real time access of data via the following standard 
mechanisms:  
 
1. Open protocol standard like CORBA or SOAP  

 
2. OLE/OPC (for Microsoft Client’s/Server platform only) 

 
3. Import/Export of the database from or to XML (eXtensible Mark-up 

Language) 
 

Communication Protocol(s) 
 

  The native protocol for the BAS server software shall be BACnet over 
Ethernet DataLink as defined by ASHRAE standard SPC135. The BAS 
Server shall support BACnet/IP Annex J to enable communication through 
common routers. Proprietary protocols over TCP/IP are NOT acceptable. 
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Cross Platform Capability  
 

The BAS system software (client and server) shall be operating system and 
hardware agnostic, being able to run on Windows 2000, Windows NT, 
Windows XP, Sun Microsystems Solaris and Red Hat Linux  

 
Thin Client – Web Browser Based  

 
The GUI shall be thin client or browser based and shall meet the following 
criteria: 
 
1. Web Browser’s for PC’s:  Only a 5.5 or later browser 

(Explorer/Navigator) will be required as the GUI, and a valid connection 
to the server network. No installation of any custom software shall be 
required on the operator’s GUI workstation/client.  Connection shall be 
over an intranet or the Internet. A firewall shall be installed (as 
necessary) to protect <your customers> Intranet. 

 
2. Secure Socket Layers: Communication between the Web Browser GUI 

and BAS server shall offer encryption using 128-bit encryption 
technology within Secure Socket Layers (SSL). Communication protocol 
shall be Hyper-Text Transfer Protocol (HTTP). 

 
 

3. PDA’s:  BAS Server software must support other browsers used by 
Personal Digital Assistants like 3Com Palm Pilots and other Internet 
appliances specified herein. 

 
2.02 WEB BROWSER GRAPHICAL USER INTERFACE 
 

A. Web Browser Navigation  
 

The Thin Client web browser GUI shall provide a comprehensive user 
interface. Using a collection of web pages, it shall be constructed to “feel” 
like a single application, and provide a complete and intuitive mouse/menu 
driven operator interface. It shall be possible to navigate through the system 
using a web browser to accomplish 2.2 B thru 2.2 J of this standard. The 
Web Browser GUI shall (as a minimum) provide a Navigation Pane for 
navigation, and a Action Pane for display of animated graphics, schedules, 
alarms/events, live graphic programs, active graphic setpoint controls, 
configuration menus for operator access, reports, and reporting actions for 
events. 

 
B. Login 

 
On launching the web browser and selecting the appropriate domain name 
or IP address, the operator shall be presented with a login page that will 
require a login name and password. Navigation in the system shall be 
dependent on the operator’s role privileges, and geographic area of 
responsibility (see 2.02 J.).   

 
C. Navigation Pane 
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The Navigation Pane shall comprise a Navigation Tree which defines a 
geographic hierarchy of Harris County BAS system. Navigation through the 
GUI shall be accomplished by clicking on appropriate level of a navigation 
tree (consisting of expandable and collapsible tree control like Microsoft’s 
Explorer program), and/or by selecting dynamic links to other system 
graphics. Both the navigation tree and action pane defined in 2.2 D shall be 
displayed simultaneously, enabling the operator to select a specific system 
or equipment, and view the corresponding graphic. The navigation tree shall 
as a minimum provide the following views: Geographic, Network, Groups 
and Configuration.  
 
1. Geographic View shall display a logical geographic hierarchy of the 

system including: cities, sites, buildings, building systems, floors, 
equipment and BACnet objects. 

 
2. Network View shall display the hierarchy of the actual BACnet IP 

Intranet network.  This can include: Systems, Site, Networks, Routers, 
Half-Routers, Devices, Equipment and all the BACnet Objects in a 
device.  

 
 

3. Groups View shall display Scheduled Groups and custom reports. 
 

4. Configuration View shall display all the configuration categories 
(Operators, Schedule, Event, Reporting and Roles).   

 
D. Action Pane 

 
The Action Pane shall provide several functional views for each HVAC or 
mechanical/electrical subsystem specified. A functional view shall be 
accessed by clicking on the corresponding button:  
 
1. Graphics: Using animated gifs or other graphical format suitable for 

display in a web browser, graphics shall include aerial building/campus 
views, color building floor-plans, equipment drawings, active graphic 
setpoint controls, web content, and other valid HTML elements.  The 
data on each graphic page shall automatically refresh at a rate defined 
by the operator. 

 
2. Properties: Shall include graphic controls and text for the following: 

Locking or overriding BACnet objects, demand strategies, and any other 
valid data required for setup.  Changes made to the properties pages 
shall require the operator to depress a ‘accept/cancel’ button.  

 
3. Schedules: Shall be used to create, modify/edit and view schedules 

based on the systems geographical hierarchy  (using the navigation tree) 
and in compliance with section 2.02G. 

 
4. Events: Shall be used to view alarm event information geographically 

(using the navigation tree), acknowledge events, sort events by 
category, actions and verify reporting actions. 
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5. Trends: Shall be used to display associated trend and historical data, 

modify colors, date range, axis and scaling 
 

6. Logic - Live Graphic Programs: Shall be used to display ‘live’ graphic 
programs of the control algorithm for the mechanical/electrical system 
selected in the navigation tree. 

 
Other actions such as Print, Help, Command, and Logout shall be 
available via a drop-down window.  

 
E. Color Graphics 

 
The Web Browser GUI shall make extensive use of color in the graphic 
pane to communicate information related to setpoints and comfort. 
Animated .gif’s or .jpg, active setpoint graphic controls shall be used to 
enhance usability. Graphics tools used to create Web Browser graphics 
shall be non-proprietary and conform to the following basic criteria: 
 
1. Display Size:  The GUI workstation software shall graphically display in 

1024 by 768 pixels 24 bit True Color. 
 

2. General Graphic: General area maps shall show locations of controlled 
buildings in relation to local landmarks.   

 
3. Color Floor Plans: Floor plan graphics shall show heating and cooling 

zones throughout the buildings in a range of colors, which provide a 
visual display of temperature relative to their respective setpoints (see 
2.02 F.). The colors shall be updated dynamically as a zone's actual 
comfort condition changes.    

 
4. Mechanical Components: Mechanical system graphics shall show the 

type of mechanical system components serving any zone through the 
use of a pictorial representation of components.  Selected I/O points 
being controlled or monitored for each piece of equipment shall be 
displayed with the appropriate engineering units.  Animation shall be 
used for rotation or moving mechanical components to enhance 
usability.     

 
5. Minimum System Color Graphics:  Color graphics shall be selected 

and displayed via a web browser for the following: 
a. Each piece of equipment monitored or controlled including each 

terminal unit 
b. Each building 
c. Each floor and zone controlled 
 

F. Zone Setpoint Adjustments 
 

Color floor plans displayed via a web browser shall utilize a contiguous band 
of colors, each corresponding to actual zone temperatures relative to the 
desired heating and cooling setpoints. The ideal temperature shall be shown 
as a green color band. Temperatures slightly warmer than ideal shall be 

9 
 



shown in yellow, and even warmer temperature band shall be shown in 
orange. Temperatures slightly cooler than ideal shall be light blue, and even 
cooler temperatures shall be shown as dark blue. All alarm colors shall be in 
red. 
 
1. Active Zone Graphic Setpoint Controls:  Utilizing a mouse, it shall be 

possible to select occupied or unoccupied setpoints (corresponding to 
the floor plan colors) and drag the color slide bar(s) to increase or 
decrease heating and cooling setpoints. In addition to the slide bars, an 
operator may type the numeric value of the heating and cooling 
setpoints. The floor plan graphic shall then change colors on a zone-by-
zone basis to reflect the actual temperature in each zone relative to the 
changed heating or cooling setpoint.  

 
G. Hierarchical Schedules 

 
Utilizing the Navigation Tree displayed in the web browser GUI, an operator 
(with password access) shall be able to define a Normal, Holiday or 
Override schedule for an individual piece of equipment or room, or choose 
to apply a hierarchical schedule to the entire system, site or floor area.  For 
example, Independence Day ‘Holiday’ for every level in the system would be 
created by clicking at the top of the geographic hierarchy defined in the 
Navigation Tree. No further operator intervention would be required and 
every control module in the system with would be automatically downloaded 
with the ‘Independence Day’ Holiday. 
 
All schedules that affect the system/area/equipment highlighted in the 
Navigation Tree shall be shown in a summary schedule table and graph.  
 
1. BACnet Schedules:  Schedules shall comply with the BACnet 

standard, (Schedule Object, Calendar Object, Weekly Schedule property 
and Exception Schedule property) and shall allow events to be 
scheduled based on:  
a. Types of schedule shall be Normal, Holiday or Override 
b. A specific date,  
c. A range of dates,  
d. Any combination of Month of Year (1-12, any), Week of Month 

(1-5, last, any), Day of Week (M-Sun, Any) 
e. Wildcard (example, allow combinations like second Tuesday of 

every month).  
 

2. Schedule Categories:  The system shall allow operators to define and 
edit scheduling categories (different types of “things” to be scheduled; for 
example, lighting, HVAC occupancy, etc.).  The categories shall include: 
name, description, icon (to display in the hierarchy tree when icon option 
is selected) and type of value to be scheduled.    

 
3. Schedule Groups:  In addition to hierarchical scheduling, operators 

shall be able to define functional Schedule Groups, comprised of an 
arbitrary group of areas/rooms/equipment scattered throughout the 
facility and site.  For example, the operator shall be able to define an 
‘individual tenant’ group – who may occupy different areas within a 
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building or buildings. Schedules applied to the ‘tenant group’ shall 
automatically be downloaded to control modules affecting spaces 
occupied by the ‘tenant group’ 

 
4. Intelligent Scheduling:  The control system shall be intelligent enough 

to automatically turn on any supporting equipment needed to control the 
environment in an occupied space.  If the operator schedules an 
individual room in a VAV system for occupancy, for example, the control 
logic shall automatically turn on the VAV air handling unit, chiller, boiler, 
and/or any other equipment required to maintain the specified comfort 
and environmental conditions within the room.   

 
5. Partial Day Exceptions: Schedule events shall be able to 

accommodate a time range specified by the operator (ex: board meeting 
from 6 pm to 9 pm overrides Normal schedule for conference room).    

 
6. Schedule Summary Graph: The schedule summary graph shall clearly 

show Normal versus Holiday versus Override Schedules, and the net 
operating schedule that results from all contributing schedules.  Note: In 
case of priority conflict between schedules at the different geographic 
hierarchy, the schedule for the more detailed geographic level shall 
apply. 

 
7. Schedule Distribution: For reliability and performance, instead of 

maintaining a single schedule in a field device that writes over the 
network to notify other devices when a scheduled event occurs, field 
devices will only keep their part of the schedule locally.  The BAS server 
software shall determine which nodes a hierarchical schedule applies to 
and will create/modify the necessary schedule objects in each field 
device as necessary.     

 
 

H. Events ( & Alarms) 
 

Events and alarms associated with a specific system, area, or equipment 
selected in the Navigation Tree, shall be displayed in the Action Pane by 
selecting an ‘Events’ view. Events, alarms, and reporting actions shall have 
the following capabilities: 

 
1. Events View: Each event shall display an Event Category (using a 

different icon for each event category), date/time of occurrence, current 
status, event report, and a bold URL link to the associated graphic for 
the selected system, area or equipment.  The URL link shall indicate the 
system location, address and other pertinent information. An operator 
shall easily be able to sort events, edit event templates and categories, 
acknowledge or force a return to normal in the Events View as specified 
in this section. 

 
2. Event Categories:  The operator shall be able to create, edit or delete 

event categories such as HVAC, Maintenance, Fire, or Generator. An 
icon shall be associated with each Event category, enabling the operator 
to easily sort through multiple events displayed.  
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3. BACnet Event Templates:  BACnet Event template shall define 

different types of alarms and their associated properties.  As a minimum, 
properties shall include a reference name, verbose description, severity 
of event, acknowledgement requirements, high/low limit and out of range 
information.   

 
4. Event Areas:  Event Areas enable a operator to assign specific Event 

Categories to specific Event Reporting Actions.  For example, it shall be 
possible for an operator to assign all HVAC Maintenance events on the 
1st floor of a building to email the technician responsible for maintenance.  
The Navigation Tree shall be used to setup Event Areas in the Graphic 
Pane. 

 
5. Event Time/Date Stamp: All events shall be generated at the DDC 

control module level and comprise the Time/Date Stamp using the 
standalone control module time and date. 

 
6. Event Configuration:  Operators shall be able to define the type of 

events generated per BACnet object. A ‘network’ view of the Navigation 
Tree shall expose all BACnet objects and their respective Event 
Configuration. Configuration shall include assignment of event, alarm, 
type of Acknowledgement and notification for return to normal or fault 
status.  

 
7. Event Summary Counter:  The view of events in the Graphic Pane 

shall provide a numeric counter, indicating how many events are active 
(in alarm), require acknowledgement, and total number of events in the 
BAS Server database. 

 
8. Event Auto-Deletion:  Events that are acknowledged and closed, shall 

be auto-deleted from the database and archived to a text file after an 
operator defined period.   

 
9. Event Reporting Actions:  Event Reporting Actions specified shall be 

automatically launched (under certain conditions) after an event is 
received by the BAS server software.  Operators shall be able to easily 
define these Reporting Actions using the Navigation Tree and Graphic 
Pane through the web browser GUI.  Reporting Actions shall be as 
follows: 
a. Print:  Alarm/Event information shall be printed to the BAS 

server’s PC or a networked printer. 
b. Email: Email shall be sent via any POP3-compatible e-mail 

server (most Internet Service Providers use POP3). Email 
messages may be copied to several email accounts. 
Note: Email reporting action shall also be used to support 
alphanumeric paging services, where email servers support 
pagers.  

c. File Write:  The ASCII File write reporting action shall enable the 
operator to append operator defined alarm information to any 
alarm through a text file.  The alarm information that is written to 
the file shall be completely definable by the operator.  The 
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operator may enter text or attach other data point information 
(such as AHU discharge temperature and fan condition upon a 
high room temperature alarm). 

d. Write Property: The write property reporting action updates a 
property value in a hardware module. 

e. SNMP: The Simple Network Management Protocol (SNMP) 
reporting action sends an SNMP trap to a network in response to 
receiving an event. 

f. Run External Program: The Run External Program reporting 
action launches specified program in response to an event.   

 
10. Event Simulator:  The web browser GUI user shall provide an Event 

Simulator to test assigned Reporting Actions. The operator shall have 
the option of using current time or scheduling a specific time to generate 
the Event. Utilizing the Navigation Tree and drop-down menus in the 
Graphic Pane, the operator shall be able to select the Event Type, 
Status, Notification, Priority, Message, and whether acknowledgement is 
required. 

 
I. Trends 

 
Trends shall conform to the BACnet Trend Log Object specification.  Trends 
shall both be displayed and user configurable through the Web Browser 
GUI. Trends shall comprise analog, digital or calculated points 
simultaneously.  A trend log’s properties shall be editable using the 
Navigation Tree and Graphic Pane.   
 
1. Viewing Trends:  The operator shall have the ability to view trends by 

using the Navigation Tree and selecting a Trends button in the Graphic 
Pane. The system shall allow y- and x-axis maximum ranges to be 
specified and shall be able to simultaneously graphically display multiple 
trends per graph.  

 
2. Local Trends: Trend data shall be collected locally by Multi-

Equipment/Single Equipment general-purpose controllers, and 
periodically uploaded to the BAS server if historical trending is enabled 
for the BACnet object. Trend data, including run time hours and start 
time date shall be retained in non-volatile module memory. Systems that 
rely on a gateway/router to run trends are NOT acceptable.   

 
3. Resolution.  Sample intervals shall be as small as one second.  Each 

trended point will have the ability to be trended at a different trend 
interval.  When multiple points are selected for display that have different 
trend intervals, the system will automatically scale the axis. 

 
4. Dynamic Update.  Trends shall be able to dynamically update at 

operator-defined intervals. 
 

5. Zoom/Pan.  It shall be possible to zoom-in on a particular section of a 
trend for more detailed examination and ‘pan through’ historical data by 
simply scrolling the mouse. 
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6. Numeric Value Display.  It shall be possible to pick any sample on a 
trend and have the numerical value displayed.   

 
7. Copy/Paste. The operator must have the ability to pan through a 

historical trend and copy the data viewed to the clipboard using standard 
keystrokes (i.e. CTRL+C, CTRL+V). 

 
 
 

J. Security Access  
 

Systems that Security access from the web browser GUI to BAS server shall 
require a Login Name and Password. Access to different areas of the BAS 
system shall be defined in terms of Roles, Privileges and geographic area of 
responsibility as specified: 
 
1. Roles:  Roles shall reflect the actual roles of different types of operators.  

Each role shall comprise a set of  ‘easily understood English language’ 
privileges.  Roles shall be defined in terms of View, Edit and Function 
Privileges.   
a. View Privileges shall comprise: Navigation, Network, and 

Configuration Trees, Operators, Roles and Privileges, 
Alarm/Event Template and Reporting Action.   

b. Edit Privileges shall comprise: Setpoint, Tuning and Logic, 
Manual Override, and Point Assignment Parameters. 

c. Function Privileges shall comprise: Alarm/Event 
Acknowledgement, Control Module Memory Download, Upload, 
Schedules, Schedule Groups, Manual Commands, Print, and 
Alarm/Event Maintenance.  

 
2. Geographic Assignment of Roles:  Roles shall be geographically 

assigned using a similar expandable/collapsible navigation tree. For 
example, it shall be possible to assign two HVAC Technicians with 
similar competencies (and the same operator defined HVAC Role) to 
different areas of the system. 

 
2.03 GRAPHICAL PROGRAMMING 
 

The system software shall include a Graphic Programming Language (GPL) for all 
DDC control algorithms resident in standalone control modules. Any system that 
does not use a drag and drop method of graphical icon programming as described 
herein is NOT acceptable. GPL is a method used to create a sequence of 
operations by assembling graphic microblocks that represent each of the 
commands or functions necessary to complete a control sequence.  Microblocks 
represent common logical control devices used in conventional control systems, 
such as relays, switches, high signal selectors, etc., in addition to the more 
complex DDC and energy management strategies such as PID loops and optimum 
start.  Each microblock shall be interactive and contain the programming necessary 
to execute the function of the device it represents. 

 
Graphic programming shall be performed while on screen and using a mouse; each 
microblock shall be selected from a microblock library and assembled with other 
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microblocks necessary to complete the specified sequence.  Microblocks are then 
interconnected on screen using graphic "wires," each forming a logical connection. 
Once assembled, each logical grouping of microblocks and their interconnecting 
wires then forms a graphic function block which may be used to control any piece 
of equipment with a similar point configuration and sequence of operation. 

 
A. Graphic Sequence 

 
The clarity of the graphic sequence must be such that the operator has the 
ability to verify that system programming meets the specifications, without 
having to learn or interpret a manufacturer's unique programming language. 
The graphic programming must be self-documenting and provide the 
operator with an understandable and exact representation of each sequence 
of operation. 

 
Simulation 

 
Full simulation capability shall be provided with the graphic programming.  
Operator shall be able to fully simulate the constructed control sequence 
prior to downloading into field control modules.  Simulation capabilities shall 
include step-by-step, accelerated time, and operator defined simulation 
criteria like outside weather, demand, and communication status. Multiple 
graphic programs shall be simulated and displayed in split screens at the 
same time.  

 
GPL Capabilities  

 
The following is a minimum definition of the capabilities of the Graphic 
Programming software: 
 
1. Function Block (FB): Shall be a collection of points, microblocks and 

wires which have been connected together for the specific purpose of 
controlling a piece of HVAC equipment or a single mechanical system.   

 
2. Logical I/O: Input/Output points shall interface with the control modules 

in order to read various signals and/or values or to transmit signal or 
values to controlled devices. 

 
3. BACnet Points:  Shall be points that comply with the BACnet structure 

as defined in the BIBB’s Addendum B1/B2, and the BACnet standard. 
 

 
4. Microblocks: Shall be software devices that are represented graphically 

and may be connected together to perform a specified sequence. A 
library of microblocks shall be submitted with the control contractors bid. 

 
5. Wires: Shall be Graphical elements used to form logical connections 

between microblocks and between logical I/O.  Different wires types 
shall be used depending on whether the signal they conduct is analog or 
digital. 
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6. Labels: Labels shall be similar to wires in that they are used to form 
logical connections between two points.  Labels shall form a connection 
by reference instead of a visual connection, i.e. two points labeled 'A' on 
a drawing are logically connected even though there is no wire between 
them. 

 
7. Parameter:  A parameter shall be a value that may be tied to the input of 

a microblock.. 
 

8. Properties: Dialog boxes shall appear after a microblock has been 
inserted which has editable parameters associated with it.  Default 
parameter dialog boxes shall contain various editable and non-editable 
fields and shall contain 'push buttons’ for the purpose of selecting default 
parameter settings. 

 
9. Icon: An icon shall be graphic representation of a software program. 

Each graphic microblock has an icon associated with it that graphically 
describes it function. 

 
10. Menu-bar Icon: Shall be an icon that is displayed on the menu bar on 

the GPL screen, which represents its associated graphic microblock. 
 

11. Live Graphical Programs: The Graphic Programming software must 
support a ‘live’ mode, where all input/output data, calculated data, and 
setpoints shall be displayed in a ‘live’ real-time mode. 

 
For each piece of HVAC equipment, the entire graphic program shall be 
displayed through the Web Browser GUI. The operator must have the 
ability to scroll through the entire ‘live’ graphic program as necessary.  
Piecemeal graphic programs that only show one part of HVAC 
equipment program at any one time are NOT acceptable. For example, 
when viewing an AHU live graphic program, the operator shall see the 
entire AHU graphic program, not just the Heating Coil control.    
 

PART  3 -  PRODUCTS  HARDWARE 
 
3.01 BAS SERVER HARDWARE 
 

A. Computer Configuration (Hardware Independent) 
 

1. Central Server.  Under the Base Bid United Environmental Services 
does not have to provide the BAS  server.  This is an existing piece of 
network hardware.  All control database modifications will be installed on 
this server. The Alternate vendors shall provide a server configuration 
that includes the following components as a minimum: 

 
2. GHz, PIII or higher CPU (or non-Intel platform equivalent to this) – Dual 

Processor 
 

3. 256Mb of RAM minimum, 512 MB RAM preferred. 
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4. 40 gigabyte hard disk, 1.44M 3½" floppy drive, SVGA Card with 1024 x 
768, 24-bit True Color, Iomega 100MB Zip Drive or Back-up system of 
customer’s choice, 24X CD Rom Drive, 17” SVGA Color Monitor, 
Keyboard and mouse, 56Kbps EIA-232C Modem with automatic 
answer/originate capability 

 
5. Operating system for the computer operator workstation server shall be 

Microsoft Windows NT 4.0, 2000, XP or RedHat Linux 6.0 or Sun Solaris 
7.0 

 
6. Internet Explorer 6.0 or later 

 
7. 10Base-T Ethernet Port 

 
8. Printer capable of providing letter quality print (a color printer is 

preferred).  Note: For reporting alarms, a printer capable of handling 
fanfold paper is desirable. 

 
B. Standard Client  

 
1. The thin-client Web Browser BAS GUI shall be Microsoft Internet 

Explorer (6.0 or later) running on Microsoft 98, 2000, NT, XP.  No special 
software, (active-x components or fat java clients) shall be required to be 
installed on the PC’s / PDA’s used to access the BAS via a web 
browser.   

 
3.02 NETWORK ROUTERS & BRIDGES  
 

The controller network shall use BACnet as its native communication protocol.  
Network bridges and routers must be of a modular design to ensure reliability and 
system performance.   
 
 
 
 
 
 
 
A. BACnet Router 

 
The central system shall use the building Local Area Network (LAN) for 
communication.  The communication between the central server and the 
controllers shall be BACnet/IP.  A router shall be provided, as required, to 
bridge BACnet/IP and the data link used between the controllers (BACnet 
over ARCNET or MS/TP).  Proprietary protocols are NOT acceptable.  
 
BACnet BIBBS:  BACnet Routers must use BACnet as the native 
communication protocol and must, as a minimum, support the following 
BIBBS: 
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Data 
Sharing 

Alarm 
Event Schedule Trend

Device 
Man. 

Network 
Man.

 
DS-RP-A, B 
DS-RPM-B 
DS-WP-A, B 
DS-WPM-B 
DS-COVU-A, B 

AE-N-B 
AE-ACK-B 
AE-ASUM-B 
 

SCHED-B T-VMT-B 
T-ATR-B 

 
DM-DDB-A, 
B 
DM-DOB-B 
DM-DCC-B 
 
 

NM-RC-A 

1. Firmware Updates.   The BACnet Router utilize FLASH memory to 
allow firmware updates to be performed remotely. 

 
3.03 STANDALONE CONTROLLERS 
 

A. General Purpose Multiple Application Controllers 
 

1. BACnet BIBBS:  General Purpose Multiple Application controllers must 
use BACnet as the native communication protocol between controllers 
and must, as a minimum, support the following BIBBS: 

 

Data Sharing 
Alarm 
Event Schedule Trend Device Man.

 
DS-RP-A, B 
DS-RPM-B 
DS-WP-A, B 
DS-WPM-B 
DS-COVU-A, B 

AE-N-B 
AE-ACK-B 
AE-ASUM-B 
 

SCHED-B T-VMT-B 
T-ATR-B 

 
DM-DDB-A, B 
DM-DOB-B 
DM-DCC-B 
DM-TS-B 
DM-UTC-B 
DM-RD-B

 
2. Communication Speed.  Controllers shall communicate at a minimum 

of 156 Kbps using ARCNET implemented over EIA-485 using a shielded 
twisted pair at the Data Link Layer. 

 
3. General Specification.  Each General Purpose Multiple Application 

Controller must be capable of standalone direct digital operation utilizing 
its own 32 bit processor, non-volatile flash memory, input/output, 12 bit A 
to D conversion, hardware clock/calendar and voltage transient and 
lightning protection devices. A separate co-processor shall be used for 
communications to the controller network. All non-volatile flash memory 
shall have a battery backup of at least five years.  Firmware revisions to 
the module shall be made from the BAS server or remotely over the 
Intranet or Internet. Controllers that require component changes to 
implement firmware revisions are NOT acceptable. 

 
4. Point Expansion.  The General Purpose Multiple Application 

Controllers shall be expandable to the specified I/O point requirements. 
Each controller shall accommodate multiple I/O Expander Modules via a 
designated expansion I/O bus port.  These expander modules shall 
expand the total point capacity of each controller up to 192 points where 
specified.  The controller, in conjunction with the expansion modules, 
shall act as one standalone controller. 
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5. Point Programming.  All point data, algorithms and application software 
within a controller shall be custom programmable from the operator 
workstation. 

 
6. Program Execution.  Each General Purpose Multiple Application 

Controller shall execute application programs, calculations, and 
commands via a 32-bit microcomputer resident in the controller.  All 
operating parameters for application programs residing in each controller 
shall be stored in read/writ able nonvolatile flash memory within the 
controller and will be able to upload/download to/from the BAS Server. 

 
7. Self-Test Diagnostics.  Each controller shall include self-test 

diagnostics, enabling the controller to report malfunctions to the router 
and BAS Server. 

 
8. PID Loops.  Each General Purpose Multiple Application Controller shall 

contain both software and firmware to perform full DDC Proportional, 
Integral, Derivative (PID) control loops and programs.   

 
9. Input-Output Processing:  

a. Digital Outputs shall be relays, 24 Volts AC or DC maximum, 3 
amp maximum current.  Each configured as normally open or 
normally closed using jumpers and provide dry contacts.  Each 
output shall have a manual Hand-Off-Auto switch for local 
override and an LED to indicate the operating mode. Triac 
outputs are NOT acceptable. 

b. Universal Inputs shall be Thermistor (BAPI Curve II) 10K Ohm 
at 77°F (25°C), 0-5VDC, 10K Ohm maximum source impedance, 
0-20mA - 24 VDC loop power, 250 Ohm input impedance, dry 
contact - 0.5mA maximum current. 

c. Analog Output shall be electronic, voltage mode 0-10VDC or 
current mode 4-20mA. 

d. Analog Pneumatic Outputs shall be 0-20psi.  Each pneumatic 
output shall have a feedback transducer to be used in the system 
for any software programming needs.  The feedback transducer 
shall measure the actual psi output value and not a calculated 
value.  Each output shall have a manual override switch that will 
allow each output to be configured in one of three ways: open, 
closed, or automatic operation.   An LED shall indicate the state 
of each output. 

 
General Purpose Single Application Controllers 

1. BACnet BIBBS:  The General Purpose Single Application Controllers 
must use BACnet as the native communication protocol between 
controllers and must, as a minimum, support the following BIBBS: 
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Data Sharing 
Alarm 
Event Schedule Trend Device Man.

 
DS-RP-A, B 
DS-RPM-B 
DS-WP-A, B 
DS-WPM-B 
DS-COVU-A, B 

 
AE-N-B 
AE-ACK-B 
AE-ASUM-B 
 

SCHED-B T-VMT-B 
T-ATR-B 

 
DM-DDB-A, B 
DM-DOB-B 
DM-DCC-B 
DM-TS-B 
DM-UTC-B 
DM-RD-B

 
2. Communication Speed:  Controllers shall communicate at a minimum 

of 156 Kbps using ARCNET implemented over EIA-485 using an 
unshielded twisted pair at the Data Link Layer. 

 
3. General Specification:  General Purpose Single Application controllers 

must be capable of stand-alone DDC operation utilizing its own 32 bit 
processor, nonvolatile flash memory, input/output, 8 bit A to D 
conversion, hardware clock/calendar and voltage transient protection 
devices.  A separate co-processor shall be used for communications to 
the controller network. All RAM memory shall have a battery backup of 
at least five years. Firmware revisions to the module shall be made from 
the BAS server, or remote locations over the Internet. Controllers that 
require component changes to implement Firmware revisions are NOT 
acceptable. 

 
 

4. Point Programming:  All point data, algorithms, and application 
software within the controllers shall be custom programmable from the 
Operator Workstation. 

 
5. Program Execution:  Each General Purpose Single Application 

Controller shall execute application programs, calculations, and 
commands via a 32-bit microcomputer resident in the controller.  All 
operating parameters for the application program residing in each 
controller shall be stored in read/writ able nonvolatile flash memory 
within the controller and will be able to upload/download to/from the 
Operator Workstation. 

 
6. Self-Test Diagnostics:  Each controller shall include self-test 

diagnostics, enabling the controller to report malfunctions to the router 
and BAS Server input. 

 
7. PID Loops:  Each General Purpose Single Application Controller shall 

contain both software and firmware to perform full DDC PID control 
loops. 

 
8. Rooftop Mounting.  The General Purpose Single Application 

Controllers shall be capable of being mounted directly in or on rooftop 
AHU equipment. 

 
9. Operating Temperature.  The General Purpose Single Application 

Controllers shall be capable of proper operation in an ambient 
temperature environment of -20°F to +150°F (-28.9° to 65.6°C). 
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10. Input-Output Processing: 

a. Digital Outputs shall be relays, 24 Volts AC or DC maximum, 3 
amp maximum current.   Each output shall have a manual Hand-
Off-Auto switch for local override and an LED to indicate the 
operating mode. Triac outputs are NOT acceptable. 

b. Universal Inputs shall be Thermistor (BAPI Curve II) 10K Ohm 
at 77°F (25°C), 0-5VDC  - 10K Ohm maximum source 
impedance, 0-20mA - 24 VDC loop power, 250 Ohm input 
impedance, Dry Contact - 0.5mA maximum current. 

c. Analog Electronic Outputs shall be voltage mode 0-10VDC or 
current mode 4-20mA. 

d. Enhanced Zone Sensor Input shall provide one thermistor 
input, one local setpoint adjustment, one timed local override 
switch, and an occupancy LED indicator.   

 
 

Unitary Controller Network 
 

1. Unitary Controllers 
a. BACnet BIBBS:  The Unitary Controllers shall use BACnet as 

the native communications protocol between controllers on the 
unitary controller network and must, as a minimum support the 
following BIBBS:         
Data Sharing Device Man. 
 
DS-RP-B 
DS-WP-B

DM-D-B 
DM-PT-B

 
b. Communication Speed.  The communication between unitary 

controllers shall be 38.4 Kbps minimum over EIA-485 using an 
MS/TP architecture. 

c. Sensor Support.  Each Unitary Controller shall be able to 
support various types of zone temperature sensors, such as; 
temperature sensor only, temperature sensor with built-in local 
override switch and temperature sensor with built-in setpoint 
adjustment switch.   

d. Airflow Transducer.  In order to provide reliable Pressure 
Independent VAV operation, Unitary Controllers for pressure 
independent VAV applications shall have a precision built-in 
Honeywell AWM series airflow transducer for accurate air flow 
measurement.  

e. Integral Actuator.  Each Unitary Controller for VAV applications 
shall have an integral direct coupled electronic actuator with the 
following features: 
• The actuator shall provide on-off/floating point control 

with a minimum of 35 in-lb of torque.   
• The assembly shall mount directly to the damper 

operating shaft with a universal V-Bolt clamp 
assembly.   

• The actuator shall not require any limit switches, and 
shall be electronically protected against overload.   
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• The actuator shall automatically stop when reaching 
the damper or actuator end position. 

• The gears shall be capable of being manually 
disengaged with a button on the assembly cover.   

• A visual pointer for the position of the actuator. 
• The assembly shall have an anti-rotational strap 

supplied with the assembly that will prevent lateral 
movement. 

• 5-year warranty from the manufacturer. 
f. Visual Status.  Each Unitary Controller and Unitary Controller 

Interface shall have LED indication for visual status of 
communication, power, and all outputs. 

g. Standalone Algorithm.  In the event of a loss of communication, 
each Unitary Controller shall control from a standalone algorithm, 
which maintains the assigned space temperature until 
communication with the Unitary Control Router is restored. 

h. Input/Output Processing: 
• Digital outputs shall be relays, 24 Volts AC or DC 

maximum, having a 1 Amp maximum current.  Each 
relay shall be configured as normally open or normally 
closed, and provide a dry contact. Triac outputs are 
NOT acceptable. 

• Universal inputs shall be Thermistor Precon Type II, 
dry contacts or 0-5VDC with 0-10K Ohm input 
impedance. 

• Enhanced Zone Sensor Input.  The input shall provide 
one thermistor input, one local setpoint adjustment, 
one timed local override switch, and an occupancy 
LED indicator. 

• Analog output electronic, voltage mode 0-10VDC  
 

2. Unitary Controller Router 
 

A router shall be provided to bridge between the unitary controller 
network and the main controller network, as required. 
a. BACnet BIBBS:  The Unitary Controllers Routers shall use 

BACnet as the native communications protocol between 
controllers on the unitary controller network and must, as a 
minimum support the following BIBBS:        

Data Sharing
Alarm 
Event Schedule Trend Device Man.

 
DS-RP-A, B 
DS-RPM-B 
DS-WP-A, B 
DS-WPM-B 
DS-COVU-A, B 

AE-N-B 
AE-ACK-B 
AE-ASUM-B 
 

SCHED-B 
 
T-VMT-B 
T-ATR-B 

M-DDB-A, B 
DM-DOB-B 
DM-DCC-B 
DM-TS-B 
DM-UTC-B 
DM-RD-B

 
3.04 BUILDING SYSTEMS INTEGRATION 
 

A. Protocol Translator  Module 
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The BAS System shall establish a seamless interconnection with other 
building, electrical and/or mechanical subsystems as well as other 
manufacturers control systems using a Protocol Translator as specified 
below and related equipment sections of the specification. These systems 
shall be controlled, monitored and graphically programmed with the same 
Graphical Programming Language  (GPL) used for all other control 
modules. 
 
1. System Information.  All system information specified in the I/O Point 

Summary and related documents shall be available to the BAS server.  
 

2. OEM Cooperation.  Full cooperation by the Original Equipment 
Manufacturer (OEM) in this open protocol effort shall be a requirement 
for bidding this project.  OEM manufacturers shall bid BACnet. OEM 
manufacturers that utilize other protocols shall include the cost of a BTM 
in their bid. If the OEM manufacturer uses the LonWorks protocol, they 
shall certify their devices are LONMARK  compliant and comply with the 
requirements of 2.1.C.2 of this specification.  

 
3. Necessary Equipment Included Price.  If the equipment manufacturer 

does not have this capability, they shall contact the authorized 
representative of the BAS for assistance and shall include in their 
equipment price any necessary equipment obtained from the BAS 
manufacturer to comply with this section.   

 
4. PTM Specification:   

a. The PTM shall be a microprocessor based communication 
device designed to provide seamless, two-way translation 
between two or more standard or non-standard protocols. 

b. The PTM shall be available for a variety of Data Link\Physical 
Layer configurations including PTP (point-to-point) via EIA-232, 
MS/TP via EIA-485, ARCNET and Ethernet. 

c. In addition to BACnet, the PTM shall also support other protocols 
including Modbus, J-Bus and other protocols as specified herein 
for electrical/mechanical subsystems. 

d. The PTM shall have at least three communication ports.  One 
shall be for communication between native BACnet controllers 
residing on the controller network.  The other two ports shall have 
the ability to be configured for different protocols.    

e. The PTM shall provide full custom programmability of the data 
flowing between the networks using the same graphical 
programming as specified herein.  The system shall have the 
ability to create custom building control strategies using global 
data between networks. 

 
 

3.05 FIELD HARDWARE/INSTRUMENTATION 
 

B. Input Devices 
 

    Temperature Sensors. 
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  Sensors shall be of the type and have accuracy ratings as indicated and/or 
required for the application and shall permit accuracy rating of within 1% of 
the temperature range of their intended use. 

 

1) Sensors used for mixed air application shall be the 
averaging type and have an accuracy of +1º F. 

 

2) OA temperature sensors shall have a minimum range 
of -52º F to 152º F and an accuracy of within +1º F in 
this temperature range. 

 

3) Room temperature sensors shall have an accuracy, of 
+0.25º F in the range of 45º F to 96º F. 

 

4) Chilled water and condenser water sensors shall have 
an accuracy of +0.25º F in their range of application. 

 

5) Hot water temperature sensors shall have an accuracy 
of +0.75º F over the range of their application. 

 

6) Humidity Sensors.  Sensors shall have an accuracy of 
±5% over a range of 20% to 95% RH. 

 

  Pressure Instruments. 

 

1) Differential Pressure and Pressure Sensors.  Sensors 
shall have a 4-20mA output proportional signal with 
provisions for field checking.  Sensors shall withstand 
up to 150% of rated pressure, without damaging the 
device.  Accuracy shall be within ±2% of full scale.  
Sensors shall be manufactured by Leeds & Northrup, 
Setra, Robertshaw, Dwyer Instruments, Rosemont, or 
be approved equal. 

 

2) Water Differential Pressure Switches.  Pressure 
switches shall have a repetitive accuracy of ±2% of 
range and withstand up to 150% of rated pressure.  
Sensors shall be diaphragm or bourbon tube design.  
Switch operation shall be adjustable over the operating 
pressure range.  The switch shall have an application 
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rated Form C, snap-acting, self-wiping contact of 
platinum alloy, silver alloy, or gold plating.  Switches 
shall be manufactured by Honeywell, Johnson 
Controls, MCC Powers, Dwyer Instruments, or be 
approved equal. 

 

3) High static limit switch.  Switches shall be diaphragm 
operated with 3-1/2" diaphragm to actuate a single 
pole double throw snap switch.  Motion of the 
diaphragm shall be transmitted to the switch button by 
means of a direct mechanical linkage.  It should 
include a 1.4 – 5.5" w.c. range pressure switch with 
manual reset snap switch.  Dwyer 1900-5-MR or 
approved equal. 

 

4) Static pressure sensor.  Provide a differential pressure 
transmitter with a 4-20mA output to the BMCS.  It shall 
operate on the capacitance principle and be capable of 
sensing very low positive, negative or differential 
pressures.  In the capacitance cell, a lightweight 
pressures.  In the capacitance cell, a lightweight 
diaphragm shall deflect a small amount when pressure 
is applied.  This deflection creates a change in 
capacitance, which is then detected and processed 
electronically.  Modus T-30 or approved equal. 

 

 Accuracy:  ±1% of range 

 Ranges:  5.0"/12.5mbar 

 Operating temp range:  32º to 125º F 

 Operating humidity range:  20% to 90% rh 
noncondensing 

   

   c. Flow Switches. 

    Flow switches shall have a repetitive accuracy of ±1% of their 
operating range.  Switch actuation shall be adjustable over 
the operating flow range.  Switches shall have snap-acting 
Form C contacts rated for the specific electrical application. 

   d. Flow Meter. 

    Provide brass Hot Tap flow sensor that features an elongated 
sensor, pipe nipple, and gate type isolation valve to allow the 
nonmagnetic impeller sensor to be installed into a pressurized 
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pipe while the pipe is in service.  Provide analog transmitter to 
convert the flow to a 4-20mA signal.  Data Industrial 225B or 
approved equal. 

   e. Watt-hour Tranducers. 

    Watt-hour transducers shall have an accuracy of ±0.25% for 
kW and kWh outputs from full lag to full lead power factor.  
Input ranges for kW and kWh transducers shall be selectable 
without requiring the changing of current or potential 
transformers, and shall have dry contact pulse accumulation. 

   f. Voltage-to-Digital Alarm Relays. 

    Relays shall monitor status of boiler or chiller safeties and 
overloads and shall be sized and connected so as not to 
impede the function of the monitored contacts.  Switch shall 
have self-wiping, snap-acting Form C contacts rated for the 
application. 

   g. Current Sensing Relays. 

    Relays shall monitor status of motor loads.  Switch shall have 
self-wiping, snap-acting Form C contacts rated for the 
application.  The setpoint of the contact operation shall be 
field adjustable. 

   h. Timed Local Override. 

    Provide a push button momentary normally open switch.  
Flush mount cycle. 

   i. Photocell. 

    Provide photocell with transmitter for 4-20mA output signal.  
Sensor shall be mounted in a waterproof enclosure.  Unit shall 
be calibrated for 4mA at greater than 100 footcandles and 
20mA at less than 0.1 footcandles. 

 

2. Output Devices. 
 

   a. Control Relays. 

    Control relay contacts shall be rated for 150% of the loading 
application, with self-wiping, snap-acting Form C contacts, 
enclosed in dust proof enclosure.  Relays shall have silver 
cadmium contacts with a minimum life span rating of one 
million operations. Relays shall be equipped with coil transient 
suppression devices. 

   b. Solid State Relays (SSR). 
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    Input/output isolation shall be greater than 10 billion ohms 
with a breakdown voltage of 15 V root mean square, or 
greater, at 60 Hz.  The contact operating life shall be 10 
million operations or greater.  The ambient temperature range 
of SSRs shall be 20º F -140º F.  Input impedance shall be 
greater than 500 ohms.  Relays shall be rated for the 
application.  Operating and release time shall be 10 
milliseconds or less.  Transient suppression shall be provided 
as an integral part of the relays. 

   c. Miscellaneous. 

    Provide and install all relays, switches, and all other 
necessary devices required for a complete and satisfactory 
operating system. 

 

3. Dampers. 
 

   a. General:  provide all control dampers as indicated.  Leakage 
rating at shutoff shall not be less than 1% of flow rate at 2000 
fpm face velocity, with 4" w.c. pressure differential across 
damper.  Modulating dampers shall have linear flow output 
characteristics. 

   b. Frame:  galvanized steel, minimum 13 gage, channel shaped 
for adequate strength. 

   c. Glades:  single blade up to maximum 8" wide; multiple blade, 
opposed-action for openings more than 8".  Multi-blade 
damper shall use blades not more than 8" in width.  Blade 
material shall be galvanized steel, not less than 16 gage 
thickness, formed for extra strength.  Provide replaceable 
rubber or santoprene edge seal, with spring loaded stainless 
steel side seal. 

   d. Hardware:  corrosion resistant zinc plated steel or brass.  
Bearings shall be acetal or oilite.  For dampers mounted in 
ducts, provide extended shafts for externally mounted 
operators. 

 

  4. Control damper operators. 

 

   a. General:  low voltage electric actuator.  Provide necessary 
linkage for proper operations of dampers.  Belimo or approved 
equal. 

   b. Two-position dampers:  provide sufficient quantity of 
operators, with adequate torque, to run damper through the 
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full range of travel.  Each section of the damper must 
completely close to the maximum leakage rate specified for 
the damper. 

   c. Modulating damper operators shall be sized with sufficient 
reserve power to provide smooth modulating action.  Actuator 
must be able to receive a 0-10 VDC control signal from the 
BMCS. 

 

  5. Automatic valves. 

 

   a. Pressure ratings:  125 psig or 1.25 times the maximum 
system operating pressure. 

   b. Construction:  1. 2" and smaller: 

1) Screwed. 

    2) Bodies and internal parts:  bronze, stainless steel or 
other approved corrosion-resistant metal. 

 

   c. 2-1/2" and larger. 

    1) Flanged. 

    2) Bodies:  cast iron or cast steel. 

    3) Seats and part exposed to fluid:  bronze, stainless 
steel or other approved corrosion-resistant metal. 

   d. Modulating straight through water valves:  equal percentage 
contoured throttling plugs.  Globe valves only.  Ball valves are 
not acceptable. 

   e. Three-way valves:  linear throttling plugs allowing total flow 
through valve to remain constant regardless of position. 

   f. Sizes: 

    1) By automatic control system manufacturer for fully 
modulating operation. 

     a) Minimum pressure drop:  equal to pressure 
drop of coil or exchanger. 

     b) Maximum pressure drop:  5 psi. 

     c) Relief and by-pass valves:  sized according to 
pressure available. 
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     d) Two-position valves:  line size unless otherwise 
noted. 

     e) Butterfly valves:  may be used in central plant 
for valves 4" and larger.  Specific applications 
must be pre-approved by the Engineer. 

 
PART    4  –  D D C     SOFTWARE 
 
4.01  OVERVIEW 

 
The system shall continuously perform Direct Digital Control (DDC) functions at the 
local control module in a stand-alone mode.  Using Graphical Programming, the 
operator shall be able to design and modify control sequence of operation and all 
tuning parameters.   

 
Minimum Function   

 
Each control module shall perform the following functions: 
 

1.          Identify, time/date stamp and report BACnet events  
 
2.          Execute all application programs specified  

 
3.          Execute DDC algorithms 

 
4.          Trend and store data 

 
      Control Failure Mode 

 
In the event of a control module failure, all points under its control shall be 
commanded to the failure mode as indicated on the I/O Summary Table.  All 
DDC software shall reside in the respective control module.   
 
1. Orderly Shutdown.  Power failures shall cause the control module to go 

into an orderly shutdown with no loss of program memory. 
 

2. Automatic Restart.  Upon resumption of power, the control module 
shall automatically restart and print out the time and date of the power 
failure and restoration at the respective Workstation system. 

 
 

3. Automatic Restart.  The restart program shall automatically restart 
affected field equipment.  The operator shall be able to define an 
automatic power up time delay for each piece of equipment under 
control. 

 
PART    5  --  APPLICATIONS    SOFTWARE 
 
5.01 GENERAL 
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All software application algorithms described below MUST reside at the local Multi-
Application or Single-Application Controller level. Systems that rely on a 
workstation PC, server or router to perform these functions are NOT acceptable. 
The following applications software shall be provided for the purpose of optimizing 
energy consumption while maintaining occupant comfort:  

 
Time of Day Scheduling (TOD) 

 
The system shall be capable of the following scheduling features:   
 
1. Schedule by Type.  Scheduling by building, area, zone, groups of 

zones, individually controlled equipment and groups of individually 
controlled equipment.  Each schedule shall provide beginning and 
ending dates and times (hours: minutes).  A weekly repeating schedule, 
i.e. between 8:00 a.m. and 5:00 p.m., Monday through Friday shall 
constitute one schedule. 

 
2. Schedule in Advance.  Dated schedules shall be entered up to 9 (nine) 

years in advance. 
 

3. Self-Deleting.   Schedules shall be self-deleting when effective dates 
have passed.    

 
4. Leap Year.  Leap years shall be adjusted automatically without operator 

intervention. 
 

Optimum Start/Stop (OSS)/Optimum Enable/Disable (OED) 
 

This application provides software to start and stop equipment on a sliding 
schedule based on the individual zone temperature and the heating/cooling 
capacity in °F/hour of the equipment serving that zone. The heating/cooling 
capacity value shall be operator adjustable.  Temperature compensated 
peak demand limiting shall remain in effect during morning start up to avoid 
setting a demand peak. 

 
Source Temperature Optimization (STO) 

 
The system shall automatically perform source optimization for all air 
handling units, chillers and boilers in response to the needs of other 
downstream pieces of equipment, by increasing or decreasing supply 
temperature setpoints, i.e. chilled water, discharge air, etc. using owner 
defined parameters.  In addition to optimization, the STO capability shall 
also provide for starting and stopping primary mechanical equipment based 
on zone occupancy and/or zone load conditions. 
 
1. Setpoint Reset.  The STO program will allow setpoints for various 

equipment in the heating/cooling chain to be reset between an operator 
defined maximum and a minimum setpoint based on the actual 
requirements of the building zones.   The actual setpoint shall be 
calculated based on the number of heating or cooling requests which are 
currently being received from the equipment or zones served.   Once 
every update period, the STO program surveys the network to see if any 
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piece of equipment requires any additional heating or cooling from its 
source.  As an example, a VAV air handler is the source of cold air for a 
number of VAV boxes.  Assume that the STO program for the air 
handler has the following parameters established for it by the owner: 

 
Optimized setpoint description – 
a. Initial setpoint is 60.00,  
b. Max. setpoint is 65.00,  
c. Min. setpoint is 55.00.  
d. Every 2.0 mins, trim by 0.25 and respond by -0.50 but no more 

than 2.0.   
Every two minutes, the STO program will total up all of the 
requests and calculate a new setpoint:  
New setpoint = prev setpoint  + 'trim by' + ('respond by' x no. 
of  req.).  Assuming four requests were received and the 
previous setpoint was 57.00 degrees, the new setpoint would 
be: 
New setpoint = 57.00 + 0.25 + (-0.50 x 4) = 55.25 Deg F 
If (the number of requests received) x (the 'respond by' value) 
> (the 'but no more than' value), use the 'but no more than' 
value inside the parenthesis in the above calculation. 

 
Demand Limiting (DL) - Temperature Compensated 

 
The DL application shall be programmable for a minimum of six separate 
time of day KW demand billing rate periods.  The system shall be capable of 
measuring electrical usage from multiple meters serving one building and 
each piece of equipment being controlled on the LAN shall be 
programmable to respond to the peak demand information from its 
respective meter. 
 
1. Sliding Window.  The demand control function shall utilize a sliding 

window method with the operator being able to establish the kilowatt 
threshold for a minimum of three adjustable demand levels.  The sliding 
window interval shall be operator selectable in increments of one minute, 
up to 60 minutes.  Systems that incorporate rotating shed tables are 
NOT acceptable. 

 
2. Setpoints for Defined Demand Level.  The operator shall have the 

capability to set the individual equipment temperature setpoints for each 
operator defined demand level.   Equipment shall not be shed if these 
reset setpoints are not satisfied; rather the setpoint shall be revised for 
the different established demand levels.  The system shall have failed 
meter protection, such that when a KW pulse is not received from the 
utility within an operator adjustable time period, an alarm will be 
generated.  The system software will automatically default to a 
predetermined fail-safe shed level. 

 
3. Information Archiving.  The system shall have the ability to archive 

demand and usage information for use at a later time.   System shall 
permit the operator access to this information on a current day, month to 
date and a year to date basis. 
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Day/Night Setback (DNS) 

 
The system shall allow the space temperature to drift down [up] within a 
preset [adjustable] unoccupied temperature range.  The heating [cooling] 
shall be activated upon reaching either end of the DNS range and shall 
remain activated until the space temperature returns to the DNS range. 
 
1. Outside & Exhaust Air.  The system shall be capable of closing all 

outside air and exhaust air dampers during the unoccupied period, 
except for 100% outside air units.   

 
2. Unoccupied Space Temperature.  Unoccupied space temperature 

shall be monitored by the DDC temperature sensors located in the 
individual zones being controlled or within a representative room. 

 
3. Parameter Changes.  Operator shall be able to define, modify or delete 

the following parameters. 
a. DNS setpoint temperature(s) 
b. Temperature band for night heating operation 
c. Period when the DNS is to be activated 

 
Timed Local Override (TLO) 

 
 The system shall have TLO input points that permit the occupants to request 

an override of equipment that has been scheduled OFF. The system shall 
turn the equipment ON upon receiving a request from the local input device. 
Local input devices shall be push button (momentary contact), wind-up 
timer, or ON/OFF switches as detailed in the I/O summary. 

 
1. Equipment On Time.  If a push button is used the system operator shall 

be able to define the duration of equipment ON time per input pulse and 
the total maximum ON time permitted.  The input point will cancel 
override time already entered.  If a wind-up timer is used the equipment 
will stay in override mode until the timer expires.  Year to date, month-to-
date and current day override history shall be maintained for each TLO 
input point.  History data shall be accessible by the operator at any time 
and shall be capable of being automatically stored on hard disk and/or 
printed on a daily basis.   

 
Space Temperature Control (STC) 

 
There shall be two space temperature setpoints, one for cooling and one for 
heating, separated by a dead band.  Only one of the two setpoints shall be 
operative at any time.  The cooling setpoint is operative if the actual space 
temperature has more recently been equal to or greater than the cooling 
setpoint.  The heating setpoint is operative if the actual space temperature 
has more recently been equal to or less than the heating setpoint.  There 
are two modes of operation for the setpoints, one for the occupied mode 
(example: heating = 72°F or 22°C, cooling = 76°F or 24.4°C) and one for the 
unoccupied mode (example: heating = 55°F or 12.7°C, cooling = 90°F or 
32°C). 
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1. Schedule.  The occupied/unoccupied modes may be scheduled by 

time, date, or day of week.   
 

2. Color Code.  One of seven colors shall be generated to represent the 
comfort conditions in the space, and shall be displayed graphically at the 
operator station.   
a. If the actual space temperature is in the dead band between the 

heating setpoint and the cooling setpoint, the color displayed 
shall be green for the occupied mode, representing ideal comfort 
conditions.  If in the unoccupied mode, the color displayed shall 
be gray representing 'after-hours' conditions.    

b. If the space temperature rises above the cooling setpoint, the 
color shall change to yellow. Upon further rise beyond the cooling 
setpoint plus an offset, the color shall change to orange. Upon 
further rise beyond the cooling setpoint plus the yellow band 
offset, plus the orange band offset, the color shall change to red 
indicating unacceptable high temperature conditions. At this point 
an alarm shall be generated to notify the operator. 

c. When space temperature falls below the heating setpoint, the 
color shall change to light blue.  Upon further temperature 
decrease below the heating setpoint minus an offset, the color 
shall change to dark blue.  Upon further space temperature 
decrease below the heating setpoint minus the light blue band 
offset minus the dark blue band offset the color shall change to 
red indicating unacceptable low temperature conditions.  At this 
point an alarm shall be generated to notify the operator.    

 
3. Operator Definable.  All setpoints and offsets shall be operator 

definable.  When in the occupied mode, start-up mode, or when heating 
or cooling during the night setback unoccupied mode, a request shall be 
sent over the network to other equipment in the HVAC chain, such as to 
an AHU fan that serves the space, to run for ventilation.  The operator 
shall be able to disable this request function if desired. 

 
4. Additional Cooling.  When comfort conditions are warmer than ideal, 

indicated by the colors yellow, orange, and high temperature red, a 
request for additional cooling shall be sent over the network to other 
cooling equipment in the HVAC chain, such as a chiller.  This information 
is to be used for optimization of equipment in the HVAC chain.   The 
operator shall be able to disable this function if desired. 

 
5. Additional Heating.  When comfort conditions are cooler than ideal; 

indicated by the colors light blue, dark blue and low temperature red; a 
request for additional heating shall be sent over the network to other 
heating equipment in the HVAC chain, such as a boiler.  This information 
is to be used for optimization of equipment in the HVAC chain.  The 
operator shall be able to disable this function if desired. 

 
6. Cooling/Heating Setpoints.  The cooling [and heating] setpoints may 

be increased [decreased] under demand control conditions to reduce the 
cooling (heating) load on the building during the demand control period.  
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Up to three levels of demand control strategy shall be provided.  The 
operator may predefine the amount of setpoint increase [decrease] for 
each of the three levels.  Each space temperature sensor in the building 
may be programmed independently. 

 
7. Optimum Start.  An optimum start-up program transitions from the 

unoccupied setpoints to the occupied setpoints. The optimum start-up 
algorithm considers the rate of space temperature rise for heating and 
the rate of space temperature fall for cooling under nominal outside 
temperature conditions; it also considers the outside temperature; and 
the heat loss and gain coefficients of the space envelope (AI: Space 
Temperature). 

 
8. PID Loop.  A PID control loop, comparing the actual space temperature 

to its setpoint, shall modulate the dampers [and heating coil valve or 
heating stages in sequence] to achieve the setpoint target. 

 
PART  6  --  SEQUENCES  OF  OPERATION 
 
 A. Chilled Water System. 

 

  1. The chilled water system will be activated by a request for cooling 
from any air handler supplied with chilled water being controlled 
through the B.A.S. 

 

  2. When the chilled water system is activated, the chiller manager will 
send a run request to the lead (110) ton chiller.  The B.A.S. will start 
the lead chilled water pump.  A differential pressure switch across 
the pump will prove status to the B.A.S.  Control Module and will 
alarm at the Central Site if the switch is not made within 20 seconds 
(adjustable).  There will also be a 20 second (adjustable) de-bounce 
time to prevent nuisance alarms from a bouncing pressure switch.  
When chilled water pump status has been proven for 1 minute 
(adjustable), the B.A.S. will send a 24 VAC signal to a relay mounted 
at the chiller control cabinet which will complete the start circuit and 
allow the chiller to run.  A flow switch in the chilled water line will not 
allow the chiller to start until the pump has been started and flow has 
been proven.  If the lead chiller fails to start within 2 minutes 
(adjustable), the B.A.S. will shut off its chilled water pump, alarm the 
Central Site and automatically start a lag (30) ton chiller and lag 
pump. 

 

  3. When the lad chiller has started, the B.A.S. will receive temperature 
inputs from sensors mounted in the chilled water supply and return 
piping.  After 15 minutes (adjustable), if the chilled water supply 
temperature rises above 46º F (adjustable), the B.A.S. will send a run 
request to the (30) ton lag chiller control program.  The lag chiller and 
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chilled water pump will be started and controlled in the same manner 
as the lead chiller. 

 

  4. When the chilled water return temperature reaches 49º F 
(adjustable), the run request to a (30) ton chiller will be canceled.  
The lag chiller will continue to run for 10 minutes (adjustable) and will 
then be stopped.  Its chilled water pump will continue to run for 5 
minutes (adjustable) to insure adequate flow during shutdown. 

 

   When the lead chiller has started, the B.A.S. will calculate the BTUs 
being used by receiving temperature inputs from sensors mounted in 
the chilled water supply and return piping, and a flow meter in the 
chilled water supply.  After 10 minutes (adjustable), if the BTUs being 
used are greater than 95% (adjustable) of the capacity of the lead 
chiller, a run request will be sent to the lag chiller.  The lag chiller and 
pumps will be started as described above. 

 

   As the building load decreases to 80% (adjustable) of the capacity of 
lead chiller for 5 minutes (adjustable), the run request to the lag 
chiller will be canceled.  Ten minute (adjustable) time delays will be 
assigned to each chiller start/stop circuit to prevent short cycling. 

 

  5. A differential pressure sensor will measure the pressure differential 
between the chilled water supply and chilled water return.  The 
differential pressure sensor will be used to modulate the bypass flow 
control valve to maintain the required building pressure. 

 

  6. The B.A.S. Control Module will reset the chilled water supply 
temperature between 42º F and 49º F (adjustable) depending on the 
number of requests for cooling and their duration. 

 

  7. When the chilled water system is inactive, all chillers and chilled 
water pumps will be off.  If the outside air temperature drops below 
40º F (adjustable), the B.A.S. start the lead chilled water pumps for 
freeze protection. 

 

 B. Hot Water System. 
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  1. The heating water system will be activated by a request for heat from 
any air handler or terminal unit supplied with heating water and 
controlled through the B.A.S. 

 

  2. When a request for heating is received, the B.A.S. will send a signal 
to start the pump.  A differential pressure switch across the pump will 
prove status to the B.A.S. and will alarm at the Central Site if the 
switch is not made within 20 seconds (adjustable).  There will also be 
a 20 second (adjustable) de-bounce time to prevent nuisance alarms 
from a bouncing. 

 

  3. When the boiler is deactivated, the heating water pump will continue 
to run for three minutes (adjustable) to avoid excessive pressure 
build-up in the boiler.  The lead/lag sequence will be operator 
assigned to alternate the pumps weekly.  Ten minute (adjustable) 
time delays will be assigned to each heating water pump start/stop to 
prevent short cycling. 

 

  4. The B.A.S. will send a 24 VAC signal to a remote relay interfaced 
with the boiler control circuit which will enable the boiler to fire.  If the 
lead boiler is de-energized by any of its internal safeties, the B.A.S. 
will alarm the Central Site. 

 

  5. The B.A.S. Control Module will receive temperature inputs from 
sensors located in the building’s hot water supply and return piping.  
The B.A.S. will modulate the mixing valve to maintain the hot water 
supply setpoint.  The hot water supply setpoint shall be reset 
between 140º F and 180º F based on an outdoor air temperature of 
65º F to 40º F respectively (all values adjustable). 

 

  6. When incoming requests for heating are less than five minutes 
(adjustable), the boilers will be deactivated and the mixing valve will 
fully open to the boiler to provide a cool-down period. 

 

  7. When the boiler is inactive, a shutdown will be broadcast on the 
network to indicate that heating water is not available.  A normal 
condition will be broadcast whenever the heating water supply 
temperature is greater than 100º F (adjustable) and the heating water 
pump has an ON status. 
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  8. When the heating water system is inactive, the boiler enable circuits 
will not allow the boiler to fire, the heating water pump will be off and 
the mixing valve will be open to the boiler.  If the outdoor air 
temperature drops below 40º F (adjustable), the B.A.S. will energize 
the heating water pump for freeze protection. 

 

 C. VAV Air Handler. 

 

  1. Each VAV air handling unit will be activated by a request to run from 
any CVB terminal unit it serves. 

 

  2. A run request will be sent to the chilled water system when the air 
handling unit is active.  The discharge air temperature will be 
monitored by a duct-mounted temperature sensor.  The B.A.S. will 
modulate the chilled water control valve as required to maintain the 
discharge air temperature setpoint of 55º F (adjustable). 

 

  3. The B.A.S. Control Module will receive inputs from a static pressure 
sensor located at the midpoint of the duct run.  The B.A.S. will send a 
0-10 VDC signal to the inverter which will adjust the speed of the air 
handler fan motor to maintain the required pressure setpoint of 1.5" 
(adjustable). 

 

  4. During the occupied time period, the outside air damper associated 
with the air handling unit will be open and any related exhaust fans 
will be energized. 

 

  5. When the air handling unit is de-energized, its chilled water valve 
and outside air damper will be closed, and any related exhaust fans 
will be de-energized. 

 

  6. A duct temperature sensor shall be located in the mixed air stream.  
If the mixed air temperature drops below a designated setpoint, the 
outdoor air damper shall close and the unit shall be energized.  The 
chilled water coil shall be modulated full open for freeze protection. 

 

 D. Fan Powered Terminal Boxes. 
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  1. Each CV terminal unit will have an occupancy/vacancy schedule, 
occupied heating/cooling setpoints, and unoccupied heating/cooling 
setpoints assigned to it.  As the occupancy time approaches, an 
optimum start/stop program will calculate a start time based on 
current space temperature verses the occupied heating or cooling 
setpoint, assigned recovery rate, and outdoor air temperature. 

 

  2. When the zone becomes occupied, the terminal unit fan will be 
energized and run to provide constant air volume to the space. 

 

  3. If cooling is required, a P.I.D. control loop will modulate the terminal 
unit damper from its minimum CFM setpoint (adjustable) to its full 
open position as required to maintain the space temperature.  As the 
space temperature returns to setpoint, the terminal unit damper will 
be modulated to its minimum CFM setpoint. 

 

  4. If heating is required, a run request will be sent to the heating water 
system.  The terminal unit damper will be maintained at its minimum 
CFM setpoint (adjustable) and the hot water reheat v valve will be 
modulated to maintain the space temperature. 

 

  5. During unoccupied periods, the terminal unit damper and hot water 
reheat valve will be closed. 

 

 E. Miscellaneous Control: 

 

  1. Furnish and install a firestat for each exhaust and ventilating fan 
handling 200 CFM or more.  These shall be manual reset devices 
which shall “break” line voltage contact as the air temperature 
reaches a pre-determined level.  Contact rating shall be 5 amps at 
240 VAC. 

 

  2. Smoke detectors shall be furnished and installed by Mechanical 
Contractor in supply air on all air handling units.  AHU fan shall be 
de-energized upon detection of products of combustion.  This 
hardwired interlock to be done by Division 16. 

 

2. Interlock fans with respective AHU unless noted on prints. 
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ADDENDUM A. 

 

INPUT/OUTPUT POINT SUMMARY 

 

Chiller Manager 

 Building CHW Supply Temp 

 Building CHW Return Temp 

 Flow Meter 

 By-Pass Valve 

  Building Differential Press 

 

Each Chiller 

 Start/Stop 

 Alarm Status 

 CHWS Temp 

  Reset 

 

Chilled Water Pumps 

 Start/Stop 

  Status 

 

Boiler 

 Start/Stop 
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 Status 

 HWS Temp 

 HWR Temp 

 Boiler Temp 

  HW Boiler Mixing Valve 

Hot Water Pump 

 Start/Stop 

  Status 

 

VAV Air Handler 

 Fan Start/Stop 

 Fan Status 

 Chilled Water Valve 

 Discharge Air Temp 

 VSD Control 

 Static Press 
 High Static Press 

 Mixed Air Temp 

 Freeze Stat 

  Outdoor Air damper 

 

CVB Terminal Units 

 Fan Start/Stop 

 Damper 

 Hot Water Valve 

 CFM Flow 

  Zone Temp  

  Discharge Air Temp 
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Miscellaneous Points 

   Outdoor Air Temp 

 Discharge Air Temp on all Fan Coil and Terminal Units 
 Discharge Air Temp past all heating devices on Multi Zones. 
 Discharge Air Temp past all heating devices. 
 Discharge Air Temp on leaving air of all Mixing Boxes.  

END 

 



GENERAL BUILDING DESIGN REQUIREMENTS 
 
 
Contract Custodial Spaces: 
 
a. Janitorial closets on occupied floors: 

Designated FPM supplies/equipment storage for contract custodial service is 
required on all floors.  These custodial storage rooms should be separate from but 
adjacent to the mop sink areas.  The FPM maintenance personnel require access to 
the mop sinks on the floors, but should not have access to or utilize contractor 
owned custodial supplies.  Wall Shelving and mop holders should be mounted in 
mop sink closets.  Shelving should be installed to maintain a one-day supply of 
paper/plastic and chemical products to service the number of kitchen areas, public 
and private lavatories and water closets on the floor.  Floor space should be 
adequate to store daily floor maintenance equipment and “cleaning cart” for use 
on the floor. 

 
b. Basement loading dock: 

If a building has a basement loading dock for deliveries, a secure storage area 
needs to be provided at the loading dock, or an area easily accessible from the 
loading dock for bulk paper product/supplies.  Adequate space should be provided 
to store at least 1 week’s worth of paper/plastic, chemical and cloth products and 
VCT floor maintenance equipment. 
 
 

Public Spaces like Lobbies, Hallways, dining areas, etc.: 
 
a. All wall surfaces must be a durable hard surface.  Painted sheet rock surfaces are 

generally not acceptable in public areas, however, they are open to discussion 
based on the type and size of building being designed. 

 
b. Sufficient electrical outlets should be installed in corridors and large meeting 

rooms to allow electric floor care equipment with 20’ long cords to reach all areas 
without straining either electrical cords or wall outlets. 

 
 
Building Exterior: 
 
a. Exterior Building Entrances - Either a vestibule or an overhang of at least 6’ is 

preferred to reduce incidence of rain-water invasion into main lobby area. 
b. Trench drain is preferred in front of all exterior entrances. 
c. Entry Vestibules in large buildings with high pedestrian traffic should have 3/8” 

framed, recessed mat well for installation of perforated pyramid top, knob bottom 
mat or equivalent mat for 10 – 20 years of wear. 

d. No EFIS material will be permitted as exterior cladding on any County building. 
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