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Abbreviations

General Scope of Work

AHU  AIR HANDLING UNIT IP INTERNET PROTOCOL
Al ANALOG INPUT JPD  JUNEAU POLICE STATION
AMS  AIR MEASURING STATION LL  LOW LMT
A0 ANALOG OUTPUT LS  LEVEL SENSOR
AV AUTOMATIC VALVE MAV  MANUAL AR VALVE
B BOILER MBD  MULTI BLADE DAMPER
BLDG  BUILDING MIS  MANAGEMENT INFORMATION SYSTEMS
CBJ  CITY & BOROUGH OF JUNEAU N NEUTRAL
CCU  COMPRESSOR CONDENSING UNIT 0SA  OUTSIDE AR
€02  CARBON DIOXIDE PPM  PARTS PER MILLION
CFM  CUBIC FEET PER MINUTE PSIG  POUNDS PER SQUARE INCH
CP  CIRCULATING PUMP RA  RETURN AR
CS  CURRENT SENSOR RF  RETURN FAN
DDC  DIRECT DIGITAL CONTROL RG  RETURN GRILL
DI DIGITAL INPUT RLD  RELIEF AIR DAMPER
DO DIGITAL OUTPUT RP  RADIANT PANEL
DV DRAIN VALVE RPM  REVOLUTIONS PER MINUTE
EAD  EXHAUST AR DAMPER SA  SUPPLY AR
EF  EXHAUST FAN SCH  SCHEDULE
EG  EXHAUST GRILL SF SUPPLY FAN
F FAHRENHET SS  STAINLESS STEEL
FSD  FIRE & SMOKE DAMPER TYP  TYPICAL
GCM  GLOBAL COMMAND MODULE vV VoLTS
HC  HEATING COIL VAC  VOLTS ALTERNATING CURRENT
HMI HUMAN MACHINE INTERFACE VAV VARIABLE AR VOLUME
HP  HORSE POWER VFD  VARIABLE FREQUENCY DRIVE
HR  HEATING RETURN VPN VIRTUAL PRIVATE NETWORK
HRU  HEAT RECOVERY UNIT VLAN  VIRTUAL LOCAL AREA NETWORK
HS  HEATING SUPPLY WG WATER GAUGE
HW  HOT WATER WxH  WIDTH BY HEIGHT
HWR  HOT WATER RECIRCULATING
HWRP HOT WATER RECIRCULATING PUMP
HWT  HOT WATER TANK
HZ  HERTZ
General Symbols
AHU—# EQUIPMENT DESIGNATION
(© CONNECT TO EXISTING
(€) EXISTING TO REMAIN
(x) REMOVE
(<} POINT OF CONNECTION
3/M200  DETAIL REFERENCE
Legend
CW  COLD WATER
HW  HOT WATER
HWR  HOT WATER RECIRCULATING
® TEMPERATURE TRANSMITTER, SENSOR
V ¥V ROOM THERMOSTAT, SENSOR
CURRENT SENSOR
DAMPER ACTUATOR
DIFFERENTIAL PRESSURE SWITCH
LEVEL SENSOR
VALVE ACTUATOR
[F] PRESSURE TRANSDUCER
—D<— VALVE
—— BALANCING VALVE
a8 CONTROL VALVE
— UNION
o AAV  AUTOMATIC AR VALVE
& DV DRAIN VALVE
— LINE BREAK
0 THERMOMETER
— FLOW DIRECTION

A. General Requirements:

The Scope of Work on Sheets M100,

M200 and M300 have precedence over all other provisions in
the specifications and drawings.

1.

Summary:  Work includes, but is not limited to:

a. Police Station: Upgrade the existing DDC system
including, but not limited to: replace the network
controller; upgrade or replace the programmable
controllers; replace the application—specific controllers;
replace communication networks, and provide DDC
control, monitoring, alarm and trending functions.
Balance the water—side and air—side HVAC systems.

b. Downtown Library: Replace the pneumatic/electronic
control system with a DDC control system. Provide DDC
control, monitoring, alarm and trending functions.
Upgrade the AHU motors and install VFDs. Upgrade the
heating pump motors and install VFDs. Replace the
heating coil control valves and AHU exhaust air
dampers. Balance the water—side and air—side HVAC
systems.

c. Host DDC control systems for the Juneau Police Station

(UPD) and Downtown Library from a DDC server located
in the Municipal Building.

B. DDC System Requirements

1.

DDC Server: The CBJ will host the DDC control system for

each building from a network server located in the CBJ

Municipal Building.

a. The CBJ will provide the vendor a virtual server running
in a Hyper—V environment.

b. Network software updates and patches can be
performed by the CBJ or the vendor. The control
contractor is responsible for all DDC software
requirements, including updates and patches.

c. The DDC equipment will reside on a segregated
VLAN190.

DDC System Architecture

a. The DDC system shall consist of dedicated and
separated LANs that are not shared with other building
systems and tenant data and communication networks.

b. System architecture shall consist of no more than
three levels of LANs.

1) Level One LAN: Connects the CBJ VLAN to the
network controllers. Minimum data transfer and
communication speed of 100 Mbps.

2) Level Two LAN: Connects the network controllers to
programmable application controllers and between
programmable application controllers. Minimum data
transfer and communication speed of 50 kbps.

3) Level Three LAN: Connects network controllers and
programmable application controllers to
application—specific controllers and between
application—specific controllers. Minimum data
transfer and communication speed of 19.2 kbps.

c. System architecture shall perform modifications without
having to remove and replace existing network
equipment.

d. Number of LANs and associated communication shall be
transparent to operator. All I/0 points residing on any
LAN shall be capable of global sharing between all
system LANs.

e. System design shall eliminate dependence on any single
device for system alarm reporting and control
execution. Each controller shall operate independently by
performing its’ own control, alarm management and
historical data collection.

f. Air—Handling Systems: For control applications of an
air—handling system that consists of air—handling
unit(s) and VAV terminal units, include a dedicated LAN
of application—specific controllers serving VAV terminal
units connected directly to controller that is controlling
air—handling system air—handling unit(s). Basically,
create a DDC system LAN that aligns with air—handling
system being controlled.

System Access

a. CBJ Access: Provide the CBJ with complete access
and functional control of DDC components and software
functions and operations.

b. DDC Vendor Access:

1) The CBJ MIS Department will provide a user
account through a VPN connection.

2) Provide a network port at each panel for DDC
access to the network and graphical display

screens.

3) The CBJ retains the right to restrict access and
permissions to the DDC system at any time.

c. Additive Alternate 4 — Local Human—Machine Interface
(HMI):  Provide a local HMI at each building to provide
access to the DDC system when the CBJ Network is
unavailable. Provide HMI access to the graphical
screens with continually updating data points, local
alarms, trend reports. Provide capability to change
setpoints. Automatically download changes made to the
graphical screens on the CBJ server to the HMI so it
remains current.

d. User Logs: Maintain a user log of people who log into
and access the DDC system.

User Interface

a. Graphic Display Standards: Comply with the graphic
display standards on Sheet M100.

b. Graphical Displays: Host graphical display screens from
the CBJ Server.

c. Data Archive: Continuously store and archive all data
points on the CBJ server. Archive dynamic points at
5—minute intervals and static points when a change in
value occurs. Coordinate continual and automatic
archiving of all data with CBJ MIS.

d. Trend Reports: Create permanent trend reports as
called for in the control sequences.

e. Backup: The CBJ will routinely backup the complete
DDC system, including but not limited to, the server,
programming, graphic display screens, alarm logs, user
logs, trend reports, and archive data to ensure a
recovery from a failure. Collaborate with CBJ MIS to
ensure backups include all DDC data and information.

f. Alarm Log: Send critical alarms via email to CBJ
personnel.

C. Contractor Requirements

1.

Manufacturer Requirement: Provide the same
manufacturer’s equipment and software for the DDC control
systems at JPD and Downtown Library. Standardize when
possible.

Preconstruction Conference: Attend a preconstruction
conference with CBJ MIS to discuss contractor operations
on the CBJ network.

Coordination and Support: Collaborate with and support the
CBJ MIS department in the setup and integration of the
server and DDC system on the CBJ Network. Provide quick
access to a technical contact who can assist in system
setup and configuration.

Primary Control Tech: Assign one control technician as the
primary point—of—contact and assign this person to be
directly involved throughout construction with all aspects of
the work including programming, installing, startup and
commissioning. Submit the technicians name and contact
information with the submittals.

Programming: Develop control sequences using DDC
programming logic blocks that directly display the values of
the input and outputs of each block. Programming with
text code is not allowed.

Control Drawings: Use normal sentence case text for
control submittals. Submittals containing sentences with ALL
CAPS text will be rejected.

Additive Bid Alternates

1.

Add. Alt. 1 (JPD): Replace the Delta controller serving the
HVAC—-3 and HVAC—4 systems with a programmable
controller and communication wiring to the Network
Controller. Base bid retains the Delta Controller and
provides a BACnet interface to control, monitor, alarm and
trend HVAC—3 and HVAC—4 operation from the upgraded
DDC system.

Add. Alt. 2 (Library): Remove and reinstall pipe insulation
as required to replace control valves and install
temperature sensors and thermostats.

Add. Alt. 3 (Both Buildings): Balance the JPD and Library
air—side systems.

Add. Alt. 4 (Both Buildings):
building.

Add. Alt. 5 (Both Buildings): Provide a 5-year license with
upgrades and patches for all DDC system and server
software.

Provide a local HMI at each

Graphic Display Screen Standards

A. Graphical Display Screens

Provide a navigation panel on the left side of each screen with links to each floor plan, system screen, combined

Shade or outline each zone and show thermostat location. Provide a link to the zone control screen. Display the

zone temperature and color indicator of the zone temperature relative to the setpoint as follows: >2°F above setpoint — red;

Show the location of all monitored and controlled HVAC equipment and provide a navigation link to

Show the location and identification of each hardware point being controlled or monitored by DDC system.
Create a control schematic for each piece of equipment, similar to that shown on the drawings, with point

Provide a zone summary screen showing zone name and number, temperature setpoint, temperature
zone temperature relative to the setpoint as described for the floor plans. Include a link to each

1. Title: On each graphic display screen, provide a title header, centered on the screen, and the outside temperature.
2. Navigation:
zone control screen, alarm page and trend report screen.
3. Main Page: Display an exterior elevation or picture of the building and the building name.
4. Floor Plans: Provide a graphic screen of each floor of the building with room layouts, names and numbers.
a. Zones:
>1°F above setpoint — light red; 1°F above setpoint to 1°F below setpoint — green; >1°F below setpoint — light blue; >2°F
below setpoint — blue
b. Systems or Equipment:
the respective graphic screen. Show locations of duct, pipe and building pressure sensors.
c. Hardware Points:
5. Control Diagrams:
identification, set point and dynamic value indication. Include dynamic indication of all points associated with equipment.
6. Zone Summary Display:
and color indicator o
individual zone control display.
B. Units: Display values to the number of digits as follows:
1. Temperature: Tenth of a deg F
2. Humidity: Percent.
3. Pressure: Tenth of psi; tenth of foot of head; hundredth of inch w.g.
4. Flow: CFM or GPM
5. Damper and valve position: Percent open (0% = closed position; 100% = open position)
6. Fan and Pump Speed: Percent of full speed
C. Alarms
1. Graphic Screens: Provide a red indicator for each alarm on the appropriate graphic display screen.
2. Alarm Log:

D. Trend Reports:

Provide means for acknowledging and clearing the alarm.
a. Unacknowledged Alarms:
b. Acknowledged Alarms:

Include first in, first out handling of alarms according to alarm priority ranking, with most critical alarms first.

List critical alarms on top and general alarms below.
Display in time order below unacknowledged alarms.
Create a trend report summary screen with navigation links to each permanent trend report required by the control

sequences. Automatically populate the trend for the previous 7—days. Provide capability to adjust the time period and add or
remove data points.
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Network Cable

VLAN

Note (3) ¢

4—port Switch

Ethernet Cable
Note (4)

HMI Interface
Additive Alternate 4

Replace Level Two LAN ‘{

L

Retain Level One LAN (Base Bid)

Note (2)

Replace Network Controller
Mechanical Room 204

Replace Level Two LAN

Provide Level Two LAN (Additive Alternate 1)

(E) Programmable Controller
Retain in Base Bid
Replace in Additive Alternate 1

r———————F——————= I e T o bt T it l rc—T——1
:Replace Level [Two LAN : : : : Replace Level Two LAN [ : : :
=1
| [ [ | | | | |
| [ [ | | | | |
| [ [ | | | | |
| [ [ | | | | |
| [ | | | | | | |
| [ | | |
| (E) Programmable Controllers | | || (E) Programmable Controllers | :_ _____ JI :_ _____ JI
| Upgrade_or Replace | | | Upgrade or Replace |
| Typ of 3 Lo | | Typ of 6 i (E) Enclosure (E) Panel CP1
o I I T I Mech 204 Mech Mezzanine
(E) Panel IP1 (E) Panel IP3 (E) Panel IP2 Note (1) Note (1)
Boiler Room 170 Boiler Room 170 Mechanical Room 204
Note (1) Note (1) Note (1)
(E) Micronet Integrator L Replace Level Three LAN serving 2nd
Retain or Replace Floor Application—Specific Controllers
Replace Level Three LAN serving 1st
Floor Application—Specific Controllers
(1 JPD DDC System Architecture
Refer to Reference Drawings for existing conditions
Heating Equipment Schedule
Mark Equipment Service Make/Model Capacity Electrical
(E) B-1 Fuel Oil Boiler Heating Weil MclLain 578 521 MBH Gross 120v / 1-ph
(E) B-2 Fuel Oil Boiler Heating Weil MclLain 578 521 MBH Gross 120v / 1-ph
(E) B-3 Fuel Oil Boiler Heating Weil McLain 578 521 MBH Gross 120v / 1-ph
(E) P-1 Boiler Pump Heating Taco 0012—FU 22 gpm; 6 head 1/6 HP, 120v / 1-ph
(E) P-2 Boiler Pump Heating Taco 0012—FU 22 gpm; 6’ head 1/6 HP, 120v / 1-ph
(E) P-3 Boiler Pump Heating Taco 0012—FU 22 gpm; 6’ head 1/6 HP, 120v / 1-ph
(E) P—4A Building Pump Heating Grundfos UPS32—160F 33 gpm; 30’ head 3/4 HP / 460v / 3—ph
(E) P-4B Building Pump Heating Grundfos UPS32—160F 33 gpm; 30" head 3/4 HP / 460v / 3—ph
Ventilation Equipment Schedule
Mark Equipment Service Make/Model Capacity Electrical
(E) AHU Air Handling Unit Building ScottSpringfield HQ—-23 26,160 CFM; 1.75" TSP 15 HP/ 480v / 3-ph
(E) RF-1 Return Fan Building ACME 713A-10 11,250 cfm; 0.8” TSP 3 HP/ 480v / 3—ph
(E) RF-2 Return Fan Building ACME 713A-10 11,250 cfm; 0.8” TSP 3 HP/ 480v / 3—ph
(E) HRU Heat Recovery Unit Ventilation / Exhaust Boss Air 6,700 cfm; 0.3” ESP 3 HP/ 480v / 3—ph
(E) EF-1 Exhaust Fan Bio Dry / Narcotics - 200 cfm; 1" TSP 1/4 HP / 120v / 1-ph
(E) EF-2 Exhaust Fan ID Lab Fume Hood - 1,170 cfm; 0.75” TSP 1/3 HP / 120v / 1-ph
(E) EF-3 Exhaust Fan Fingerprint Dusting | Centri Master QBR100E1 115 cfm; 0.5” TSP 1/15 HP / 120v / 1-ph
(E) EF-4 Exhaust Fan Secure Transfer Centri Master QBR137 1,220 cfm; 0.5" TSP 1/4 HP / 120v / 1-ph
(E) ccu-1 Cooling Condenser Unit Building Carrier 38APD040 40 Tons 480v / 3—ph
(E) HVAC-2 Cooling Unit Communications 245 Carrier 50AH036 3 Ton; 900 cfm; 0.6” ESP 480v / 3—ph
(E) HVAC-3 Cooling Unit Comm Electrical 240 Carrier 50AH060 5 Ton; 1,980 cfm; 0.65" ESP 480v / 3-ph
(E) HVAC-4 Cooling Unit Comm Electrical 240 Carrier 50AH060 5 Ton; 1,980 cfm; 0.65" ESP 480v / 3-ph
Plumbing Equipment Schedule
Mark Equipment Service Make,/Model Capacity Electrical
(E) HWT-1 Oil Fired Hot Water Heater Domestic Hot Water AO Smith 300 gallon / 300 MBH 120v / 1-ph
(E) HWRP Hot Water Recirculating Pump Domestic Hot Water Taco 007 5 gpm; 10’ head 120v / 1-ph

Police Station Scope of Work

The Scope of Work includes, but is not limited to, the following.
Work Requirements
Confirm existing conditions prior to performing the work. Notify Owner immediately of any discrepancies.

2. Fire seal penetrations through fire rated assemblies.

3. Conceal all wiring above ceilings and within walls.

4. The building will be occupied and in full use during the work. See the Division 1 requirements for contractor operations on-—site.
Demolition

1.

1.

Remove all components of the existin
tubing, wiring, raceways, supports, an
foil tape. Repair pipe and duct insulation with adhesive jac

DDC and electronic control system that are not used by the Control Upgrade includin%
fasteners. Seal equiﬁrr}ent and duct penetrations with plugs or neatly cut and fully adhered
eting.

2. Patch, prepare and paint finished wall and ceiling surfaces that are damaged or left in an unfinished state due to the removal
or replacement of control system devices.

Control Upgrade

1.

6.
7.
8.
Bal
1.

ancing:

Summary
a. Existing Conditions:

The building is currently controlled by a Barber Coleman Network 8000 DDC system consisting of a

network controller (Global Command Module), 9 programmable application controllers (Microzones), 33 application—specific

controllers (VAV box controllers) and associated control
monitors cooling units HVAC—3 and HVAC—4. See Control

Fonels and devices. A separate Delta control system controls and
System Reference Drawings.

b. Upgrade the DDC system as shown or specified in the construction documents. Provide a complete DDC control system for
the specified control, monitoring, display and alarm functions.

C.
bDC

cable/port.

b. Panel IP1 (Located in Boiler Room):
Panel IP2 (Located in Mechanical Room 204):

o

Develop new control programming. Do not import the existing control logic or programming into the Upgraded DDC system.
System Architecture (See Diagram on Sheet M200)
a. Network Controller (Located in Boiler Room 170):

Replace the network controller. The CBJ will provide a VLAN network

Contains three Microzone controllers and other devices.
Contains five Microzone controllers, two BUS integrators for the

application—specific controllers, transformers and other devices. A separate Microzone controller for the CCU—1 cooling system
is located in a separate enclosure.

d. Panel IP3 (Located in Mechanical Room 204):
e. Panel CP1 (Located in Mechanical Mezzanine):

Panel IP3 contains transformers, pressure transducers and other devices.
Panel contains a standalone Delta Controls system for HVAC—3 And HVAC—4.

Programmable Controllers: The contractor has the option to upgrade or replace the Microzone controllers.

a. Microzone Upgrade:

Upgrade each control board with a new board. In addition, provide a new and unopened control board

for each upgraded control board. Place the spare boards in a sealed box inside an existing control cabinet.

b. Replace:

Replace the Microzone controller with a
Erogrammable controller without splicing or install

rogrammable controller. Land the existing device wiring on the
erminal strips to extend the wiring to the new controller. The device wiring

as no spare length in the wiring gutters.
Delta Programmable Controller in Panel CP1:

a. Base Bid:

The existing controller is BACnet—capable and is connected to the VLAN. Connect BACnet IP or BACnet Ethernet

communication port to DDC system to provide the required control, monitoring and alarm functions.

b. Additive Alternate 1:

Replace the Delta controller with a programmable controller and provide communication wiring to the
network controller. Land the existing device wiring on th

e new controller without splicing or install terminal strips to extend the

wiring to the new controller. The device wiring has minimal spare length in the wiring gutters.

VAV Boxes:
temperature sensor.

Replace each VAV controller with an application—specific controller. Replace the room thermostat and add a discharge

Field Devices: Devices that are compatible with the upgraded DDC system may be retained or replaced at the contractor’s option.
Replace all devices that are incompatible with the upgraded DDC system.

Wiring:

No wire splicing is allowed. Land existing wirin% on new terminals without splices, install terminal strips in panels or
equipment enclosures to extend the wiring, or replace th

e wiring.

Provide a local human—machine interface (HMI), located in Mechanical Room 204. (Additive Alternate 4)

Adjust and balance the heating and ventilation systems as follows:

Ventilation Systems AHU and HRU (Additive Alternate 3)

a. Full Outside Air Mode:

Balance the system with the HRU face/bypass dampers in the full bypass position, the AHU in full

outside air position and the VAV boxes at maximum airflow.

b. Minimum Outside Air Mode:

Balance the system with the HRU face/bypass dampers in the full face position and the AHU in

full recirculation position and VAV boxes at minimum airflow.

c. Supply Fan Static Pressure:

Determine the minimum setpoint required to achieve design airflow at all diffusers and provide

setpoint to the DDC technician.

d. Mechanical Room 204 Pressure:

Determine the minimum setpoint required to maintain the building pressure setpoint with the

system in full outside air mode.

e. Air Flow Monitoring Stations:
At minimum and maximum airflow and three equal points between them.
At minimum and maximum airflow and three equal points between them.

1) Supply Air:
2) Return Air:

Calibrate as follows

Exhaust Fan EF—1 (Additive Alternate 3): Measure airflow.

Hydronic Heating System (Base Bid): Adjust and balance the hydronic heating system. Set the minimum flow bypass at 5 gpm.
Calibrate the flow meter using the minimum flow bypass with all other heating valves closed.

Drawing Notes

Q)
(2)

(3

(©)

Retain or replace existing control panels as required. If
panel is replaced, disconnect and reconnect 120 volt power.

Remove the existing Network Controller from Boiler Room
170 and install a Network Controller in Mechanical Room
204.

Provide network cable from switch in Communication
Electronics 240. Route along cable trays in the Mechanical
Mezzanine.

Route Cat6 Ethernet cable to Panel IP1 and secure 12’
length inside panel. Provide Ethernet connector on end of
cable.

All Equipment listed in the equipment schedules is existing.
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Automatic Damper Schedule

NAME SERVICE (%EI'EI) OPERATION yggﬂgﬁ
OAD-1 AHU OUTSIDE AR 96x36 MODULATING CLOSED
OAD-2 EMERGENCY GENERATOR 72x72 POSITIVE CLOSED
RAD—1 AHU RETURN AR 96x24 MODULATING OPEN

RAD-2 EMERGENCY GENERATOR 42x48 MODULATING OPEN

RLD-1 AHU RELIEF AR 90x48 MODULATING CLOSED
RLD-2 AHU RELIEF AR 90x48 MODULATING CLOSED
EAD-1 EMERGENCY GENERATOR 66x72 MODULATING CLOSED
EAD-2 EF-2 18x12 2—-POSITION CLOSED
EAD-3 EF-3 6x12 2—POSITION CLOSED
EAD—4 EF-4 18x12 2—POSITION CLOSED
EAD-5 ID LAB MAKE-UP 24x24 2—POSITION CLOSED
EAD-6 ID LAB EXHAUST 107¢ 2—POSITION OPEN

AD—1 RF-1 54x28 2—POSITION CLOSED
AD-2 RF-2 54x28 2—POSITION CLOSED
AD-3 EF-4 42x30 2-POSITION CLOSED
CAD—1 COMBUSTION AR 42x24 2—POSITION CLOSED
CAD-2 COMBUSTION AR 42x24 2—-POSITION CLOSED

VAV Box and

Heating Coil Schedule
MAXIMUM MINIMUM COIL

NUMBER OCCUPIED OCCUPIED CAPACITY *
CFM CFM (MBH)
VAV-1 190 95 21
VAV-2 705 355 9.2
VAV=-3 795 535 4.4
VAV—-4 600 285 5.8
VAV-5 630 315 7.8
VAV-6 350 180 4.4
VAV=7 280 140 3.5
VAV-8 500 250 4.1
VAV—-9 470 240 5.7
VAV=10 300 150 3.5
VAV—-11 480 325 1.8
VAV=12 1,120 560 7.2
VAV—-13 290 145 3.4
VAV-14 510 255 5.8
VAV—-15 705 470 2.5
VAV—-16 390 200 4.3
VAV=17 225 150 4.9
VAV—-18 175 90 4.2
VAV-19 860 450 5.3
VAV—-20 805 200 5.1
VAV=-21 680 340 2.8
VAV—-22 330 165 4.0
VAV—-23 390 195 3.9
VAV-24 720 360 5.4
VAV-25 215 10 0.6
VAV—-26 855 100 NONE
VAV=-27 400 200 3.1
VAV-28 840 420 4.4
VAV-29 400 200 3.1
VAV-30 570 285 2.9
VAV=-31 420 420 2.3
VAV=-32 385 190 2.5
VAV-33 965 485 6.5
HC-34 160 - 7.0
HC-35 155 - 3.6
HC-36 70 - 3.3
HC-37 280 - 1.5
HC-38 400 - 12.7
HC-39 145 - 25
HC-40 425 - 3.1
HC—-41 g5 - 1.9
HC—-42 225 - 1.2
HC-43 975 975 9.7
HC-44 450 - 4.5
HC—-45 810 - 4.4
HC—-46 90 - 2.2
HC—47 145 - 0.4
HC-48 385 - 21
HC—-49 850 - 10.0
HC-50 280 - 4.5
HC-51 350 - 1.9

Balancing Valve and Automatic Valve Schedule
NUMBER | SERVD | LOCATON | GPM. | (NGHES) |  PE | OPERATON | POSTION

1 VAV—-1 BREAK 124 0.2 1/2 2—WAY MODULATING OPEN
2 VAV-2 BREAK 124 0.6 1/2 2—WAY MODULATING OPEN
3 VAV-3 BREAK 124 0.3 1/2 2—WAY MODULATING OPEN
4 VAV—-4 BREAK 124 0.4 1/2 2—WAY MODULATING OPEN
5 VAV-5 CORRIDOR 018 0.5 1/2 2—WAY MODULATING OPEN
6 VAV-6 CORRIDOR 018 0.3 1/2 2—WAY MODULATING OPEN
7 VAV-7 CORRIDOR 018 0.2 1/2 2—WAY MODULATING OPEN
8 VAV-8 CORRIDOR 018 0.3 1/2 2—WAY MODULATING OPEN
9 VAV—9 CORRIDOR 018 0.4 1/2 2—WAY MODULATING OPEN
10 VAV-10 CORRIDOR 018 0.2 1/2 2—WAY MODULATING OPEN
11 VAV-11 CORRIDOR 018 0.2 1/2 2—WAY MODULATING OPEN
12 VAV—-12 CORRIDOR 018 0.5 1/2 2—WAY MODULATING OPEN
13 VAV-13 CORRIDOR 018 0.2 1/2 2—WAY MODULATING OPEN
14 VAV—-14 CORRIDOR 018 0.4 1/2 2—WAY MODULATING OPEN
15 VAV-15 CORRIDOR 018 0.2 1/2 2—WAY MODULATING OPEN
16 VAV-16 CORRIDOR 018 0.3 1/2 2—WAY MODULATING OPEN
17 VAV-17 CORRIDOR 018 0.3 1/2 2—WAY MODULATING OPEN
18 VAV-18 CORRIDOR 018 0.3 1/2 2—WAY MODULATING OPEN
19 VAV-19 CORRIDOR 201 0.4 1/2 2—WAY MODULATING OPEN
20 VAV-20 CORRIDOR 201 0.4 1/2 2—WAY MODULATING OPEN
21 VAV-21 STAIR 010 0.2 1/2 2—WAY MODULATING OPEN
22 VAV-22 STAIR 010 0.3 1/2 2—WAY MODULATING OPEN
23 VAV-23 STAIR 010 0.3 1/2 2—WAY MODULATING OPEN
24 VAV-24 STAIR 010 0.4 1/2 2—WAY MODULATING OPEN
25 VAV-25 CORRIDOR 201 0.2 1/2 2—WAY MODULATING OPEN
26 - - - - - - -
27 VAV-27 CORRIDOR 201 0.2 1/2 2—WAY MODULATING OPEN
28 VAV-28 CORRIDOR 201 0.3 1/2 2—WAY MODULATING OPEN
29 VAV-29 CORRIDOR 201 0.2 1/2 2—WAY MODULATING OPEN
30 VAV-30 CORRIDOR 201 0.2 1/2 2—WAY MODULATING OPEN
31 VAV-31 CORRIDOR 201 0.2 1/2 2—WAY MODULATING OPEN
32 VAV-32 CORRIDOR 201 0.2 1/2 2—WAY MODULATING OPEN
33 VAV-33 CORRIDOR 201 0.5 1/2 2—WAY MODULATING OPEN
34 HC-34 EVIDENCE 187 0.5 1/2 2—WAY 2—-POSITION OPEN
35 HC-35 EVIDENCE 187 0.3 1/2 2—WAY 2—-POSITION OPEN
36 HC-36 EVIDENCE 187 0.3 1/2 2—WAY 2—-POSITION OPEN
37 HC-37 CORRIDOR 012 0.2 1/2 2—WAY MODULATING OPEN
38 HC-38 CORRIDOR 012 0.9 3/4 2—WAY MODULATING OPEN
39 HC-39 CORRIDOR 012 0.2 1/2 2—WAY MODULATING OPEN
40 HC—-40 CORRIDOR 012 0.2 1/2 2—WAY MODULATING OPEN
41 HC—-41 CORRIDOR 012 0.2 1/2 2—WAY MODULATING OPEN
42 HC—-42 CORRIDOR 018 0.2 1/2 2—WAY MODULATING OPEN
43 HC—-43 CORRIDOR 018 0.7 1/2 2—WAY MODULATING OPEN
44 HC-44 CORRIDOR 018 0.3 1/2 2—WAY MODULATING OPEN
45 HC—45 CORRIDOR 018 0.3 1/2 2—WAY MODULATING OPEN
46 HC—-46 CORRIDOR 015 0.2 1/2 2—WAY MODULATING OPEN
47 HC—-47 CORRIDOR 015 0.2 1/2 2—WAY MODULATING OPEN
48 HC-48 CORRIDOR 018 0.2 1/2 2—WAY MODULATING OPEN
49 HC—-49 FITNESS 173 0.7 1/2 2—WAY MODULATING OPEN
50 HC-50 FITNESS 173 0.3 1/2 2—WAY MODULATING OPEN
51 HC-51 CORRIDOR 201 0.2 1/2 2—WAY MODULATING OPEN
52 HRU HC MECHANICAL 204 42.0 2-1/2 2—WAY MODULATING OPEN
53 RH—1 ID LAB 114 1.4 3/4 3—-WAY MODULATING |RECIRCULATING
54 Cv-1 VESTIBULE 002 0.4 1/2 2—WAY 2—-POSITION OPEN
55 Ccv-2 VESTIBULE 108 0.3 1/2 2—WAY 2—-POSITION OPEN
56 UH-2 SECURE TRANS. 100 0.6 1/2 2—WAY 2—-POSITION OPEN
57 UH-2 SECURE TRANS. 100 0.6 1/2 2—WAY 2—-POSITION OPEN
58 Cv-2 VESTIBULE 013 0.3 1/2 2—WAY 2—-POSITION OPEN
59 Ccv-2 VESTIBULE 016 0.3 1/2 2—WAY 2—-POSITION OPEN
60 Cv-2 VESTIBULE 019 0.3 1/2 2—WAY 2—-POSITION OPEN
61 UH-1 BOILER ROOM 170 2.2 1" 2—WAY 2—-POSITION OPEN
62 BYPASS MECHANICAL 204 10.0 1-1/4" 2—WAY MODULATING CLOSED

* 190°F EWT, 160°F LWT, 65°F EAT

Drawing Notes

All Equipment is existing.
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Diffuser And Grille Schedule

* DIFFUSER ATTACHED TO FSD-2. INCREASE SIZE SHOWN TO MATCH FSD-2 SIZE.

NOTE: SEE FLOOR PLANS FOR DIFFUSER BLOW PATTERNS

Drawing Notes
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May 18, 2020

Phone: 907-789-1226
jim@alaskaenergy.us

ENGINEERING LLC
25200 Amalga Harbor
Juneau, Alaska 99801

Alaska

City and Borough of Juneau
Contract Number: BE20-230

JPD & Downtown Library
HVAC Control Upgrades

SHEET TITLE:

JPD Schedules

SUPPLY CEILING DIFFUSER OR WALL GRILLE RETURN OR EXHAUST GRILLE SUPPLY CEILING DIFFUSER OR WALL GRILLE RETURN OR EXHAUST GRILLE
SUPPLY FACE NECK RETURN EXHAUST FACE NECK SUPPLY FACE NECK RETURN EXHAUST FACE NECK
ROOM MARK NUMBER CFM SIZE SIZE MARK NUMBER CFM CFM SIZE SIZE ROOM MARK NUMBER CFM SIZE SIZE MARK NUMBER CFM CFM SIZE SIZE
001 SD—-2* 4 215 12x12 12x12 RG—1* 1 860 - 20x20 20x20 162 SD-1 1 120 24x24 87¢ RG-2 1 120 - 24x24 8"¢
003 SD-1 1 170 24x24 8"s - - - - - - 163 SD-1 1 160 24x24 8”8 RG-2 1 160 - 24x24 8"s
004 - - - - - EG-1 1 - 65 6x6 6x6 164 SD-1 1 175 24x24 87¢ RG-2 1 400 - 24x24 14"¢
005 SD-1 1 95 24x24 6"g - - - - - - 164 SD-1 1 225 24x24 10" - - - - - -
006 SD—-2* 1 200 9x9 9x9 - - - - - - 165 SD-1 1 135 24x24 87¢ RG-2 1 135 - 24x24 8"¢
008 - - - - - EG-1 1 - 75 6x6 6x6 173 SD-1 2 280 24x24 10" RG-2 1 560 - 24x24 16"
009 - - - - - EG-1 1 - 50 6x6 6x6 174 SD-1 2 280 24x24 10" RG-2 1 560 - 24x24 16"8
012 SD-5 1 200 24x4 24x4 EG-1 1 - 1,135 24x24 24x24 175 SD-2 2 140 9x9 8"s EG-1 2 - 120 6x6 6x6
018 SD-5 5 210 24x4 24x4 - - - - - - 176 SD-2 5 170 9x9 8"¢ EG-1 2 - 245 8x8 8x8
100 - - - - - EG-4 1 - 1,320 18x18 18x18 177 SD-1 1 225 12x12 10" EG-1 1 - 265 12x8 12x8
101 SD-3 1 50 6x6 6x6 EG-3 1 - 60 6x6 6x6 178 SD-1 1 225 12x12 10" EG-1 1 - 265 12x8 12x8
102 Sb-3 1 50 6x6 6x6 EG-3 1 - 60 6x6 6x6 180 SD-1 1 50 12x12 6"p - - - - - -
103 SD-3 1 50 6x6 6x6 EG-3 1 - 60 6x6 6x6 181 SD-2 2 250 12x12 10" - - - - - -
104 SD-4 1 215 12x12 10"¢ EG-4 1 - 135 8x6 8x6 182 SD-2 1 190 9x9 8" EG-1 1 - 210 10x6 10x6
105 SD-4 1 135 9x9 8"¢ EG-4 1 - 140 8x6 8x6 183 SD-2 1 145 9x9 8"g EG-1 1 - 160 8x6 8x6
106 SD-3 1 60 6x6 6x6 EG-3 1 - 70 6x6 6x6 184 SD-2 1 90 6x6 6"% - - - - - -
107 SD-4 1 180 9x9 8"¢ EG-4 1 - 125 6x6 6x6 185 SD-2 1 130 9x9 8”8 EG-1 1 - 145 8x6 8x6
109 SD-4 1 85 6x6 6"¢ EG-4 1 - 95 6x6 6x6 186 SD-2 1 95 6x6 6”0 EG-1 1 - 110 6x6 6x6
110 - - - - - EG-4 1 - 75 6x6 6x6 187 SD-2 5 195 12x12 10" EG-4 1 - 1,060 20x20 20x20
11 - - - - - EG-4 1 - 40 6x6 6x6 187 SD-2 1 160 9x9 87¢ EG-4 1 - 100 6x6 6x6
112 - - - - - EG-1 1 - 50 6x6 6x6 187A - - - - - EG-4 1 - 75 6x6 6x6
13 SD-1 1 50 24x24 6"¢ EG-1 1 - 75 6x6 6x6 1878 - - - - - EG-4 1 - 75 6x6 6x6
14 SD-1 1 375 24x24 14" EG-1 1 - 350 10x10 10x10 188 SD-2 1 85 6x6 6"p - - - - - -
14 - - - - - EG-1 1 - 1,135 24x24 24x24 189A SD-2 1 35 6x6 6"¢ EG-1 1 - 40 6x6 6x6
14 - - - - - EG-5 1 - 15 72x6 72x6 1898 SD-2 1 35 6x6 6"p EG-1 1 - 40 6x6 6x6
120 SD-1 3 235 24x24 10" RG-2 3 470 - 24x24 16”9 190 SD-1 1 70 24x24 6”9 - - - - - -
120 SD-1 3 180 24x24 8"¢ EG-1 1 - 100 6x6 6x6 200* SD—-2* 1 145 9x9 9x9 - - - - - -
121 SD-1 3 85 24x24 6"¢ RG-1 1 85 - 6x6 6x6 201 SD-5 2 160 24x4 24x4 - - - - - -
122 SD-2 1 100 6x6 6"¢ EG-1 1 - 120 6x6 6x6 202 SD-2 1 175 9x9 8" EG-1 1 - 205 10x6 10x6
123 SD-1 1 190 24x24 8"¢ RG-2 1 190 - 24x24 8"¢ 203 SD-2 1 175 9x9 8”8 EG-1 1 - 205 10x6 10x6
124 SD-1 4 150 24x24 8"¢ RG-2 2 300 - 24x24 127 205 SD-1 1 55 24x24 6”0 - - - - - -
125 SD-1 1 235 24x24 10"g EG-1 1 - 100 6x6 6x6 208 SD-1 1 60 24x24 6"p - - - - - -
126 SD-1 1 40 24x24 6"¢ - - - - - - 210 SD-1 4 155 24x24 8" RG-2 2 340 - 24x24 12"¢
127 SD-2 1 75 6x6 6"g RG—1 1 75 - 6x6 6x6 21 SD-1 2 165 24x24 8"s RG-2 1 330 - 24x24 12"
130 SD-1 3 210 24x24 10"¢ RG-2 1 275 - 24x24 127 212 - - - - - EG-1 1 - 80 6x6 6x6
131 SD-1 1 150 24x24 8" RG-2 1 275 - 24x24 12" 213 SD-1 2 195 24x24 8"s RG-2 1 390 - 24x24 14"
132 SD-1 1 175 24x24 8"¢ RG-2 1 175 - 24x24 8" 214 SD-1 2 100 24x24 6”9 RG-2 1 200 - 24x24 8"s
133 SD-1 1 175 24x24 8" RG-2 1 175 - 24x24 8" 215 SD-1 1 240 24x24 10" RG-2 1 240 - 24x24 10"
134 SD-1 1 170 24x24 8"¢ RG-2 1 275 - 24x24 12" 216 SD-1 1 240 24x24 10" RG-2 1 240 - 24x24 10"8
136 SD-1 3 140 24x24 8" RG-2 1 275 - 24x24 12" 217 SD-1 1 240 24x24 10" RG-2 1 240 - 24x24 10"8
137 SD-1 1 235 24x24 10" RG-2 1 235 - 24x24 10”0 218 SD-1 1 200 24x24 8"g RG-2 1 200 - 24x24 8"s
138 SD-1 1 235 24x24 10"¢ RG-2 1 235 - 24x24 107" 219 SD-1 1 200 24x24 8" RG-2 1 200 - 24x24 8"¢
139 SD-1 1 100 24x24 6"¢ - - - - - - 220 SD-1 1 200 24x24 8"g RG-2 1 200 - 24x24 8"s
140 SD-1 1 70 24x24 6"¢ RG-2 1 70 - 24x24 679 221 SD-1 1 200 24x24 8" RG-2 1 200 - 24x24 8"¢
141 SD-1 1 80 24x24 6"g RG-2 1 80 - 24x24 6”9 222 SD-1 1 225 24x24 10”8 RG-2 1 385 - 24x24 14"
142 SD-1 1 50 24x24 6"¢ RG-2 1 50 - 24x24 679 222 SD-1 1 160 24x24 8" - - - - - -
143 SD-1 1 85 24x24 6"g RG-2 1 85 - 24x24 6" 223 SD-1 1 55 24x24 6"p - - - - - -
151 SD-1 1 215 24x24 10"¢ RG-2 1 385 - 24x24 1479 224 SD-1 1 110 24x24 6”0 EG-1 1 - 100 6x6 6x6
152 SD-1 2 150 24x24 8" RG-2 1 300 - 24x24 12" 230 SD-1 4 210 24x24 10" RG-2 2 420 - 24x24 16"
183 SD-1 2 145 24x24 8"¢ RG-2 1 385 - 24x24 1479 231 SD-1 2 280 24x24 10" RG-2 2 280 - 24x24 12"
153 SD-1 1 200 24x24 10"g - - - - - - 232 SD-1 4 170 24x24 8"s RG-2 2 340 - 24x24 12"
154 SD-1 1 185 24x24 8"¢ RG-2 1 185 - 24x24 8" 233 SD-1 1 45 24x24 6”9 - - - - - -
155 SD-1 1 135 24x24 8" RG-2 1 135 - 24x24 8" 234 SD-1 1 265 24x24 10" RG-2 1 265 - 24x24 10"
156 SD-1 1 95 24x24 6"¢ RG-2 1 95 - 24x24 68"9 240 SD-1 3 285 24x24 12" RG-2 2 425 - 24x24 16"8
157 SD-1 1 190 24x24 8" RG-2 1 190 - 24x24 8" 240 SD-1 3 300 24x24 12" RG-2 1 900 - 24x24 18x18
158 SD-1 1 135 24x24 8"¢ RG-2 1 135 - 24x24 8" 242 SD-1 1 215 24x24 10" RG-2 1 215 - 24x24 10"8
159 SD-1 1 65 24x24 6"¢ - - - - - - 243 - - - - - EG-1 1 - 55 6x6 6x6
159 SD-1 1 145 24x24 8"¢ - - - - - - 244 SD-1 1 145 24x24 8”8 RG-2 1 145 - 24x24 8"s
160 SD-1 1 170 24x24 8" RG-2 1 170 - 24x24 8" 245 SD-1 2 330 24x24 12" RG-2 2 330 - 24x24 12"¢
161 SD-1 1 135 24x24 8" RG-2 1 135 - 24x24 8" 245 SD-1 3 300 24x24 12" RG-2 1 900 - 24x24 18x18

— Al diffusers and
grilles are existing.
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Drawing Notes

Replace the VAV controller and room thermostat/sensor.

a. VAV Box make/model is Titus DESV.

b. Replace MN—FLO3T Micronet controller with
application—specific controller.

. Replace room thermostat and thermostat wiring.

d. Replace application—specific controller communication
wiring between the controllers and to the network
controller.

e. Install a discharge air sensor.

(e}

f. Retain 24 VAC heating coil valve actuator and wiring.

g. Check flow sensor tubing and replace if damaged.
Replace the rubber tubing caps with silicone caps.

h. Replace wiring that is incompatible with the new
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8\ JPD Boiler Room -—

Upper Level

Replace the network controller. Replace communication
cables between the network controller and DDC controllers
in control panels IP1, IP2, IP3 and CP1 and the
application—specific controllers.

DDC Panel IP1: Retain or replace the panel as required.
Upgrade or replace three programmable application
controllers. If panel is replaced, disconnect and reconnect
120 volt power.

The existing flow meter is a Kele Model UFT—1AE2 flow
rate display and transmitter connected to Data Industrial
200 Series flow sensors. The display and transmitter has
failed while the sensors are assumed to be functional.
Replace the Kele UFT—1 transmitter/display and restore
DDC control and monitoring. Verify the functionality of the
DC power supply and replace if necessary.

The plan shows the existing heating and generator system.

Work required by this contract is noted.
See Sheets M212 to M215 for DDC control requirements.
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(1) Install pressure transducer in Panel IP3. See B/M210 for /! ;
outdoor pressure sensor location. (X Ry
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ABOVE

The plan shows the existing HVAC system. Work required
by this contract is noted.

See Sheets M212 to M215 for DDC control
requirements.

See VAV Box and Heating Coil Schedule on Sheet M202
for VAV box flowrates

See Diffuser and Grille Schedule on M203 for flowrates.
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Drawing Notes

Controller (Base Bid) or replace (Additive Alternate 1). See

located in mechanical mezzanine. The panel contains one
Delta Programmable Application Controller. Connect to Host
Scope of Work on Sheet M200. Replace or retain panel.

(1) Delta Panel CP1 serves HVAC—3 and HVAC—4 and is

The plan shows the existing HVAC system. Work required by

this contract is noted.
See VAV Box and Heating Coil Schedule on Sheet M202 for

See Sheets M212 to M215 for DDC control requirements.
VAV box flowrates

See Diffuser and Grille Schedule on M203 for flowrates.
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Drawing Notes

(1) DDC Panel IP2: Retain or replace the panel as required.
Upgrade or replace five programmable application
controllers in Panel IP2 and one programmable application
controllers in separate enclosure. If the panel is replaced,
disconnect and reconnect 120 volt power circuit.

(2) DDC Panel IP3: Retain or replace the panel as required. If
the panel is replaced, disconnect and reconnect 120 volt
power circuit.

- The plan shows the existing HVAC system. Work required by
this contract is noted.

- See Sheets M212 to M215 for DDC control requirements.
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/1 Hot Water Heater Controls

N212
A. Control

1. Hot Water Heater (Local): The hot water
heater operates from integral controls to
maintain the tank setpoint.

2. Combustion Air Damper CAD—1: Opens
when the hot water heater is enabled.

3. Hot Water Recirculation Pump (Local): A
line voltage thermostat in the hot water
recirculating piping enables the pump
when recirculation temperature drops
below a setpoint of 110°F.

B. Display and Monitoring: Display and archive
all points shown on the control diagram.

DI

DI

DAY TANK

FUEL OIL TANK

/+\ Fuel 0il Controls

M212

A. Local Control:

B. Display and Monitoring:
on the control diagram.

C. Alarms
1. Critical

a. Day Tank Alarm: Activate when the day tank level
drops below the alarm level.

2. Non-—critical

a. Fuel Oil Tank: Activate when the fuel oil tank level
drops below 4,600 gallons.

Display and archive all points shown

The daytank is filled from its integral controls.

CAD—1

CAD—2

BOILER
B—1

AV-62
S
Al B MINIMUM FLOW
k- BYPASS
I Oa
B
T 1 o
Al | |
| |
| |
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| |
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R \ R \
DO ‘ DO ‘ D0
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OPERATING THERMOSTAT
AND HIGH LIMIT SAFETIES

OPERATING THERMOSTAT
AND HIGH LIMIT SAFETIES

OPERATING THERMOSTAT
AND HIGH LIMIT SAFETIES

Boiler Room

‘ Heating Plant Controls
212/

A. Control
1. Boilers B—=1, B—=2 and B-3

a.

Safeties:  Two high limit immersion thermostats on each boiler
override DDC and local control of the burners. The high limit
thermostat disables the burner at 210°F and automatically resets
at 190°F. A high high limit thermostat with manual reset disables
the burner and respective pump at 225°F until manually reset.
Combustion Air Damper CAD—1: Opens when any boiler is enabled.
Local Boiler Control:  When the manual on—off switch on the front
of a boiler is turned on, enable the burner and respective boiler
pump. Set burner controller to enable the burner at 160F and
disable the burner at 190F.

DDC Boiler Control:  Sequence the boilers and respective pumps
P—1, P-2, and P-3 in a lead/lag/standby configuration, with
monthly switchover, from the building loop heating supply
temperature according to the following schedule:

Boiler On Off

Lead boiler 165°F 190°F
Lag boiler 155°F 180°F
Standby boiler 145°F 170°F

DDC Boiler Pump P—1, P—=2, and P—3 Control: Enable for 1
minute prior to enabling the respective boiler and disable 5
minutes after disabling the burner. If the pump fails to operate,
disable the boiler and respective pump and enable the next boiler
and pump in the sequence.

2. Building Pumps P—4A and P—-4B

a.

Pump Starter:
to the motor.

Magnetic starter with H—0—A switch supplies power

1) Auto: Operates per the control sequence.
2) Hand: Manually enables the pump.
3) Off: Manually disables the pump.

Control Sequence

1) Sequencing: Sequence the pumps in a lead/lag configuration
with monthly switchover. Enable the lag pump if the lead pump
fails to operate.

Lead Pump: Enable pump continuously.

Lag Pump: Enable when the flowrate exceeds 30 gpm for
over 2 minutes. Disable when the flowrate drops below 25 gpm
for over 2 minutes.

Minimum Flow: Modulate minimum flow bypass valve AV—62 to
maintain @ minimum flowrate of 5 gpm.

2)
3)

4)

B. Display and Monitoring:

control diagram.

C. Alarms
1. Critical
a.

1.

a.

b.

C.

Se@moeao0oao

P

T Fe e o0 To

Heating Supply Temperature:

Display and archive all points shown on the

Activate when the heating supply

temperature drops below 150°F for 5 minutes.
2. Non-critical

Boiler B—1, B—2 and B—3 Burners:

Activate when the burner

status differs from the command.

Boiler Pumps P—1, P-2, and P-3:

differs from the command.

Building Pumps P—4A and P—4B:

differs from the command.
D. Trend Reports
Heating Supply Temperature Trend

Boiler B—1 enable
Boiler B—2 enable
. Boiler B=3 enable
ump Control Trend

Pump P—1 enable
Pump P—2 enable
Pump P-3 enable
Pump P—4A enable
Pump P—4B enable

Heating flowrate

Outside air temperature
Boiler heating supply temperature
Boiler heating return temperature
Building heating supply temperature
Building heating return temperature

Activate when a pump status

Activate when a pump status

3\ Temperature Controls
‘ -

A. Control

1. Combustion Air Dampers CAD—1 and
CAD—2: Open when the room temperature
is 10°F above the setpoint and close when
it drops to 2°F above the setpoint.

2. Unit Heater UH—1: Enable the unit heater
fan and heating valve to maintain the
room setpoint.

B. Display and Monitoring:  Display and archive
all points shown on the control diagram.

Drawing Notes

Heating main differential pressure setpoint
Heating main differential pressure

Minimum flow bypass valve position

(1) A On/Off switch is installed on each boiler but the
boiler staging controls have been removed/disabled.
Provide staging controls, reuse wiring and relays if
compatible and remove all other items that are not
reused.

- Provide DDC control, monitoring, display, alarm and
trending per the control sequences.

- Display and allow user adjustment of setpoints,
control points and reset schedules from the
graphical screens.

- Display and log alarms on the CBJ server alarm
page.

- All control devices and wiring are existing except
where noted.

- Retain or replace existing wiring as required. No
splicing of existing and new wiring is allowed.
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/1 Room Temperature Controls

@y

A. Control
1. VAV Box with Heating Coil (Except VAV—19, VAV—20 and
VAV—26)

a. Schedule: Schedule occupied and unoccupied modes.

1) Training 1, 2 and 3 (VAV—28, VAV—30, VAV-33): In
addition to the schedule, enable occupied mode
when an occupancy sensor establishes room
occupancy for over 5 minutes.

b.  Thermostats and Sensors
1) Staff Area Thermostats:

a) Setpoints: Adjustable occupied setpoint initially
set at 70°F. Program maximum heating setpoint
of 70°F, unoccupied setpoint of 62°F, and
cooling setpoint at 2°F above the heating
setpoint.

b) Unoccupied Override: Provide unoccupied
override button with visual indication of time
period that the thermostat is in override status.
Increase the override period one hour with each
push of the button with a maximum of four
hours.

2) Public Area Sensors: Temperature sensor in room
with setpoint of 70°F controlled from the DDC

system.
c.  Occupied Mode
1) Heating: Modulate the heating coil valve with

minimum airflow to maintain the heating setpoint.

2) Cooling: Close the heating coil valve and modulate
the airflow damper to maintain the cooling setpoint.

d.  Unoccupied Mode:

1) Normal: Close the heating coil valve and airflow
damper.

2) Unoccupied Heating: When the room temperature
drops to BO°F, fully open the heating coil valve with

minimum airflow until the room temperature
increases to 64°F.

VAV—

a.

19 and Radiant Heating (Lobby 100)

Radiant Pump P-5 Starter: Magnetic starter with 3.
H—0—A switch supplies power to the motor. a.

1) Auto: Control per the sequence.

2) Hand: Enable pump and modulate automatic valve
AV=53 to maintain a heating supply temperature of
140°F.

3) Off: Disable pump and AV-53.
Public Area Sensor: Temperature sensor in room with

to maintain a heating supply temperature of 140°F.

Heating Coil (HC—34 through HC—51)

Temperature Sensors:

1) Bio—dry 189 (HC-36): Temperature sensor in
Bio—dry 189 with remote setpoint controller in Office
188 set at 70°F.

2) Custody Area (HC—37, HC—-38, HC—39):

Temperature sensor in exhaust duct with DDC
setpoint of 70°F.

setpoint of 70°F controlled from the DDC system. b.  Schedule: Schedule occupied and unoccupied modes
Schedul Schedul ied and ed d except as follows:
chedule: Schedule occupied and unoccupied modes.
o ‘ed Mod P P 1) Bio—dry 189 (HC—36): No occupied/unoccupied
)ccupue ode schedule.
1) Heating: Modulate the VAV box heating coil valve _ _ _29)-
with minimum airflow to maintain 70F heating 2) ggsto?gd;;i%c(cl:Cieiﬂ,SCI;gd fif HC—39): No
setpoint. When the heating coil valve is over 5% P P :
open, enable pump P—5 and modulate automatic c.  Occupied Mode: Modulate or position the automatic
valve AV—53 to maintain a heating supply valve to maintain setpoint.
temperature of 110°F. d.  Unoccupied Mode: Modulate or position the automatic
2) Cooling: Close the heating coil valve and modulate valve to maintain setpoint.
the airflow damper to maintain 72F cooling setpoint. 4. Convectors
Unoccupied Mode: Close the air damper and modulate a. Sensors: Temperature sensor with DDC setpoint of
the radiant heater valve to maintain an unoccupied 60°F.
setpoint of 62°F. When the valve is over 5% open, b.  Control: Position the automatic valve to maintain a

enable pump P—5 and modulate automatic valve AV-53

room temperature setpoint.

5. Unit Heater UH-2

a.

b.

EAD-2 RAI

[}

-2 OAD-2

(

/]

NAVAV

/— RUN CONTACT

®]

{RF——ik 120vAC

GENERATOR

/2\ Generator Controls

Sensors: Temperature sensor with DDC setpoint of
55°F.
Control:  Enable the fan and open the automatic valve

M213

A. Control

1. Operating Mode: When the generator is operating, open
OAD—2 and modulate RAD—2 and EAD—2 to maintain the room
temperature setpoint of 65°F.

2. Non-—operating Mode: When the generator is not operating,
close OAD—2 and EAD—2 and open RAD-2.

B. Display and Monitoring: Display and archive all points shown on
the control diagram.

C. Alarms
1. Critical

a.  Temperature Alarm: Activate when the generator is
operating and the room temperature rises above 80°F.

to maintain the room temperature setpoint.

B. Display and Monitoring:  Display and archive all points shown on
the control diagram.

C. Trend Report: Display the following for each zone, as
applicable:

Zone Control Trends
Room temperature setpoint
Room temperature
VAV supply air temperature
Airflow
Air damper position
. Heating valve position
2. Radiant Heating Trend
a. Pump P-5 status
b.  Radiant heating supply temperature
c.  Radiant 3—way valve position

RN

Drawing Notes

- Provide DDC control, monitoring, display, alarm and
trending per the control sequences.

- Display and allow user adjustment of setpoints,
control points and reset schedules from the
graphical screens.

- Display and log alarms on the CBJ server alarm
page.

- All control devices and wiring are existing except
where noted.

- Retain or replace existing wiring as required. No
splicing of existing and new wiring is allowed.
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Drawing Notes

Provide DDC control, monitoring, display, alarm and
trending per the control sequences.

Display and allow user adjustment of setpoints, control

points and reset schedules from the graphical screens.

Display and log alarms on the CBJ server alarm page.
All control devices and wiring are existing except
where noted.

Retain or replace existing wiring as required. No
splicing of existing and new wiring is allowed.
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A. Control
1. Motor Controllers

a.

e.

. AHU Return Fan RF—1 and RF-2 Starter:

. HRU Supply Fan Starter:

. HRU Exhaust Fan Starter:

AHU Supply Fan Starter:
the fan motor.

1) Auto: Operate fan in accordance with the control sequence.

2) Hand:  Manually enable the fan and operate the AHU in occupied
mode. Control fan speed from the VFD display. Set the initial speed
at the design speed determined during balancing.

3) Bypass: Manually enable fan at 60 Hz speed and operate the AHU
in occupied mode.

4) Off: Manually disable fan. Disable the AHU in unoccupied mode.
A variable frequency drive

A variable frequency drive supplies power to

supplies power to the respective fan motor.

1) Auto: Operate fan in accordance with the control sequence.

2) Hand:  Manually enable fan and open the respective inlet damper.
Operate the AHU in occupied mode. Control fan speed from the VFD

display. Set the initial speed at the design speed determined during
balancing.

3) Bypass: Manually enable fan at 60 Hz speed, open the respective
inlet duct damper and operate the AHU in unoccupied mode.

4) Off: Manually disable fan and closed the respective inlet duct
damper.

Magnetic starter with H—O0—A switch supplies

power to the fan motor.

1) Auto: Operate fan in accordance with the control sequence.

2) Hand:  Manually enable the fan and operate the HRU in occupied
mode.

3) Off:
mode.

Manually disable the fan and operate the HRU in unoccupied

A variable frequency drive supplies power to
the fan motor.

1) Auto:
2) Hand:
3) Off:  Manually disable the fan.

CCU—1 Power: Power is supplied directly to unit from an electrical
panel.

Operate fan in accordance with the control sequence.
Manually enable fan and operate the HRU in occupied mode.

2. Safeties

a.

. Low Temperature:

Smoke/Fire Alarm: When smoke is detected by a smoke sensor in
the AHU supply duct or a fire alarm occurs, the fire alarm panel
de—energizes the fire/smoke relay, disabling the AHU and HRU. Place
the AHU and HRU in off mode until the alarm is cleared.

When the HRU heating coil discharge temperature is
below 35°F for more than one minute, place the AHU and HRU in off

3. Schedule:
4. Operating Mode

a.

b.

a

. Supply Air Temperature Setpoint:

. HRU Face/Bypass Damper:

. Building Pressure:

mode and open the HRU heating coil valve fully until the alarm is

5. Unoccupied Mode: Operate the AHU as follows.
cleared.

a. AHU Supply Fan: Disable.

AHU Return Fans RF—1 and RF—-2: Disable and close inlet damper.
AHU Mixing Dampers: Full recirculation position.

HRU Supply Fan: Disable.

HRU Exhaust Fan: Disable.
HRU Face and Bypass Dampers:
. Cooling unit CU—1: Disable.

Schedule the system to operate in operating and off modes.

AHU Supply Fan: Modulate the fan speed to maintain a supply duct
differential pressure of 0.8” w.g.

AHU Return Fans RF—1 and RF—2: Modulate the fan speed(s) to
maintain 0.075” w.g. pressure in Mechanical Room 204.

1) Operate RF—1 and RF-2 in a lead/lag arrangement with monthly

Full face position.

"Fe o o0 w

switchover. If the lead fan fails to operate, enable the lag fan. . Building Relief Dampers: Close.
2) Lead Fan: Open the respective inlet damper and enable the fan i. Cooling Unit CCU-1: Disable.
continuously. B. Display and Monitoring: Display and archive all points shown on the control
3) Lag Fan diagram.
a) Open the respective inlet damper and enable the fan when the C. Alarms
lead fan is operating over 95% speed for 15 minutes and 1. Critical

modulate both fans at the same speed.

a. Fire/Smoke:
b) Disable the lag fan and close the respective inlet damper when

Activate when the fire/smoke relay is activated.

both fans are operating below 40% speed for 15 minutes. b. HRU Low Temperaturei Activate when safety is af:tnvated.
HRU Suboly Fan: Enabled c. AHU Supply Fan: Activate when the fan status differs from command.
: PR Fan: : d. AHU Return Fans RF—1 and RF-2: Activate when the fan status
. HRU Exhaust Fan: Enabled.

differs from command.
Modulate the supply air temperature .
between B62°F and 55°F so no more than two VAV boxes serving e. HRU Supply ch.'
south—facing perimeter zones are at 100% airflow. f. t‘sr:nf;‘:gus': Fan:

Supply Air Temperature Control 2. Non—critical

1) Sequentially modulate the HRU heating coil valve, AHU economizer . . .
)da(:n ers (Z)utside air and return air) gto maintain_ the supply air a. AHU Supply Air Temperature: Activate when temperature differs from
P PPl the setpoint by 3'F for 15 minutes.

temperature setpoint. When the return air temperature exceeds the A i X
outside air temperature, close the OAD and open the RAD. b. ’:RU SUFt’Ply A"’ Tgmpe;:turz'i‘u ACt'VGIte Whentthg tHRUdS"(JI-?pI); air
2) Enable CCU—1 when the supply air temperature setpoint is 55°F, the cmperature 1S dbove the supply. air setpoint an ¢ face

. . N . A dampers are not in full bypass position for over one minute.
outside temperature is above 55°F and the supply air temperature is . . . . .
more than 2'F above the setpoint for 30 minutes. c. AHU Filter Alarm: Activate when filter differential pressure exceeds

0.25” w.g.

d. HRU Supply Filter Alarm: Activate when filter differential pressure
exceeds 0.25" w.g.

e. HRU Exhaust Filter Alarm: Activate when filter differential pressure
exceeds 0.25" w.g.

Activate when the fan status differs from

3) Disable CCU—1 when the supply air temperature setpoint is above
57°F or the outside temperature drops below 53°F.

4) Program CCU—1 to maintain 55'F supply air temperature.

Modulate the dampers to maintain the
HRU exhaust air discharge temperature above 35°F and to maintain
the HRU supply air discharge temperature at 2°F below the AHU supply
air temperature setpoint.

Sequentially modulate relief air dampers RLD—-1 and
RLD—2 to maintain the building pressure setpoint of 0.01” w.g.

Delayed Start After Emergency Generator Start: When a power

disruption causes the emergency generator to start, delay enabling AHU
and HRU for five minutes.

Activate when the fan status differs from command.

D. Trend Reports
3. AHU Supply Air Temperature Trend
. Outside air temperature
. Supply air temperature setpoint
. Supply air temperature
. Outside air damper position
. Heating coil valve position
. Number of perimeter VAV boxes at 100% airflow
. CCU—1 status
HU Fan Control Trend
. Supply duct pressure setpoint
. Supply duct pressure
. Supply fan speed
. Mechanical Room pressure setpoint
. Mechanical Room pressure
. Return Fan RF—1 speed
. Return Fan RF—2 speed
5. AHU Building Pressure Trend
a. Building pressure setpoint
b. Building pressure
c. RLD—1 damper position
d. RLD—2 damper position
6. HRU Supply Air Temperature Trend
. Outside air temperature
. HRU supply qir temperature
. Return air temperature
. Exhaust air temperature
. HRU face/bypass damper position
. HRU heating coil valve position
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M215
A. Control C. Alarms
1. VAV-26 1. Critical
a. When the AHU supply air temperature is less than the room temperature a. Lag HVAC Unit:  Activate when the lag HVAC unit is enabled.
setpoint, modulate the air damper to maintain the room temperature at b. Room Temperature: Activate when the room temperature is 2'F above the

0.5°F below the setpoint.

b. When the AHU supply air temperature is greater than the room
temperature setpoint, modulate the air damper to minimum flow.

2. HVAC—3 and HVAC—4

a. Enable in a lead/backup arrangement with weekly changeover.

b. Generator Power: Verify that the lead HVAC unit automatically restarts
when a power outage causes the generator to operate and when power is

restored.
c. Lead:

Enable when the room temperature exceeds the setpoint. Unit
operation per integral controls to maintain the setpoint with minimum

10—minute operating time.

d. Lag:

the lag HVAC unit.

B. Display and Monitoring:
diagram.

TO HOST

Enable when the lead unit fails to operate. If the room temperature
rises 3°’F above the setpoint for 15 minutes, disable the lead and enable

Display and archive all points shown on the control

CONTROLLER \\

il VAV DAMPER

2|

Q

TS o 00

/2 HVAC—-2 And VAV-20 Controls

g

setpoint for 15 minutes.

D. Trend Report
1. Temperature Control Trend
. Room temperature
. Room temperature setpoint
. VAV box airflow
. VAV box supply air temperature
. HVAC supply air temperature
. HVAC return air temperature
. HVAC—-3 fan status
. HVAC—4 fan status

HVAC—3 compressor status
HVAC—4 compressor status

SILENCE

—o
HORN =c}-no
uGHT  I—{c}-0o

1
T

EXHAUST GRILLES

EF-1

/3\ Exhaust Fan Controls

M215

(

MR

% SUPPLY %
DIFFUSERS

\ HEATING COIL

VAV-19

@s)

A. Control C. Alarms
1. VAV=20 1. Critical
a. Heating Mode: Modulate the heating coil a. Room Temperature: Activate when the room
valve with minimum airflow to maintain 0.5°F temperature is 2°F above the setpoint for 15
below the room setpoint. minutes.
b. Cooling Mode: When the AHU supply air D. Trend Report: Display the following:
temperature is less than the room 1. Temperature Control Trend
temperature setpoint, close the heating coil R ¢ ¢
valve and modulate the air damper to a. Room temperature
maintain the room setpoint. b. Room temperature setpoint
2. HVAC—2: Enable HVAC—2 when the room c. VAV box airflow
temperature is 0.5F above the setpoint for 15 d. Heating coil valve position
minutes. Disable when the room temperature is .
0.5F below the setpoint. e. VAV box supply air temperature
f. HVAC-2 status

B. Display and Monitoring:

Display and archive all

points shown on the control diagram.

AD-3
> N
EXHAUST EXHAUST
LOUVER EXHAUST LOUVER
CRILLE Do
71517

Drawing Notes

- Provide DDC control, monitoring, display, alarm and trending
per the control sequences.

- Display and allow user adjustment of setpoints, control
points and reset schedules from the graphical screens.

- Display and log alarms on the CBJ server alarm page.

- All control devices and wiring are existing except where
noted.

- Retain or replace existing wiring as required. No splicing of
existing and new wiring is allowed.

EF—4

A. Control B.
Exhaust Fan EF—1 (Local Control): Enable
the fan when the manual starter is in the C.

on position. Fan operates continuously.

Exhaust fan EF—2 (Local Control):

starter operates fan.

a. On: Enable the fan, open EAD-2 and
EAD—5 and close EAD-6.

b. Off: Disable fan, close EAD—2 and
EAD—5 and open EAD-6.
Exhaust fan EF—3 (Local Control):

starter operates fan.

a. On: Enable the fan and open EAD-3.

b. Off: Disable fan and close EAD-3.

Exhaust Fan EF—4: Magnetic starter with

H—O—A switch supplies power to the motor.

a. Auto: Enable the fan and open AD-3
and EAD—4 when the carbon monoxide
level in Secure Transfer 100 exceeds 35
ppm. Minimum fan run—time of 30

Manual

Manual

minutes.

b. Hand: Enable fan and open AD-3 and
EAD—4.

c. Off: Disable fan and close AD—-3 and

EAD—4.

Display and Monitoring: Display and archive all
points shown on the control diagram.

Alarms
1. Non—critical
a. Activate when EF—1 is not operating.

b. Activate when Secure Transfer 100
carbon dioxide level exceeds 35 ppm for
over 1 hour. Enable strobe light and
horn until CO level drops below 25 ppm.
Horn is manually silenced.

Exhaust Fan Trend Report
EF—1 status

EF—4 command

EF—4 status

EAD—4 position

AD—-3 position

CO level
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Ventilation Equipment Schedule

Library Scope of Work

Mark Equipment Service Make /Model Capacity Electrical Notes
(E) AHU-1 Air Handling Unit Ventilation and Heating Pace A22AF-SI 7,050 cfm; 2.0” w.g. 7.5 HP / 208v / 3—ph Replace motor
(E) AHU-2 Air Handling Unit Ventilation and Heating Pace A22AF-SI 8,150 cfm; 2.0" w.g. 7.5 HP / 208v / 3—ph Replace motor
(E) EF-1 Exhaust Fan Men’s Toilet Pace DD450GV 450 cfm; 0.3” w.g. 1/10 HP / 120v / 1-ph
(E) EF-2 Exhaust Fan Women’s Toilet Pace DD450GV 450 cfm; 0.3" w.g. 1/10 HP / 120v / 1-ph
(E) EF-3 Exhaust Fan Janitor Closet Pace DD230GV 300 cfm; 0.3" w.g. 1/25 HP / 120v / 1—ph
Heating Equipment Schedule
Mark Equipment Service Make,/Model Capacity Electrical Notes
(E) B-1 Boiler Heating Weil MclLain BL—888 1,904 MBH Gross 120v / 1-ph High—low burner locked to low fire
(E) CP—1 Heating Pump Heating B&G 807T 152 gpm; 40’ head 3 HP / 208v / 3—ph Replace motor
(E) cP-2 Heating Pump Heating B&G 807T 152 gpm; 40’ head 3 HP / 208v / 3—ph Replace motor
Plumbing Equipment Schedule
Mark Equipment Service Make /Model Capacity Electrical
(E) HW Heater | Hot Water Heater Domestic Hot Water Rheem XE50T 50 gallon / 4500 watts 208v / 3—ph
Hot Wat . ,
(E) CP=3 RecircﬁlatinogerPump Domestic Hot Water Grundfos 15—42F 10 gpm; 6’ head 120v / 1-ph
Automatic Damper Schedule
Equipment D i il Positi .
quipmen amper Size Actuator Fail Position Note Draw1ng Notes
AHU—1 (E) Outside Air Damper 24 x 72 Modulating Closed
AHU-1 (E) Return Air Damper 24 x 72 Modulating Open (1) Provide network cable from switch in the Server Room.
AHU—1 Exhaust Air Damper 24 x 72 Modulating Closed Replace — See 1/M303 (1) (2) Caté Ethernet cable to Control Panel. Secure 12’ length inside panel.
AHU-2 (E) Outside Air Damper 24 x 72 | Modulating Closed Provide Ethernet connector on end of cable.
AHU-2 (E) Return Air Damper 24 x 72 Modulating Open ) i ) i ) .
AHU—2 Exhaust Air Damper 24 x 72 Modulating Closed Replace — See 1/M303 (1) - :gltlh:g;if:igteg?ted in the equipment schedules is existing, unless
(1) Provide opposed blade damper; Verify damper size prior to ordering.
Control Valve Equipment Schedule
Equipment Design Flow GPM Cv [1] Type [2] Operation Fail Position Network Cable Lovel One
v
HC-1 5.5 3.2 - 39 2—-way Floating Control Fail In—place Note (1) VLAN
HC—-2 12.0 6.9 — 85 2—way Floating Control Fail In—place 4—port Switch
HC-3 5.0 29 — 3.5 2—-way Floating Control Fail In—place
HC—-4 6.4 3.7 — 45 2—way Floating Control Fail In—place Network Controller
- - T n— HMI Interface - ;
HC—5A 7.4 43 — 52 2—way Floating Control Fail In—place Add. Alt. 4 Mechanical Room
HC-5B 11.3 6.5 — 8.0 2—-way Floating Control Fail In—place
HC—6 7.8 45 - 55 2—-way Floating Control Fail In—place Ethernet Cable Level T LAN
HC—7 3.2 1.8 — 2.3 2—-way Floating Control Fail In—place N°te_(2_) ____________ l_ivi_yc: ______
HC-8 20.5 11.8 — 145 2—way Floating Control Fail In—place r -:
HC-9 6.4 37 — 45 2—way Floating Control Fail In—place : :
HC-10 18.9 109 - 13.4 2—-way Floating Control Fail In—place | |
HC—11 3.2 1.8 — 2.3 2—way Floating Control Fail In—place : :
HC—-12 1.8 1.0 = 1.3 2—way Floating Control Fail In—place | |
- - T n— | Programmable Controllers |
HC-13 1.8 1.0 — 1.3 2—-way Floating Control Fail In—place | Quntity as Required |
RP—1 3.3 1.9 — 2.3 2—-way Two Position Fail In—place L _:
RP—2 0.8 0.5 — 0.6 2—-way Two Position Fail In-place | T T/ - T T
- Control Panel
RP-3 1.5 0.9 — 1.1 2—-way Two Position Fail In—place Mechanical Room
RP—4 2.9 1.7 — 2.1 2—-way Two Position Fail In—place
- 7 .0 - 1. 2-wa iti Fail In—place . .
RE-S ! 10 = 1.2 Y Two Position P (1 _Library DDC System Architecture

[1] Size valves for 2—3 psig pressure drop at design flow

[2] Valve close—off pressure equals 45 feet.

M300,

The Scope of Work includes, but is not limited to, the following.
Work Requirements

1.

2.
3.
4.

Confirm existing conditions prior to performing the work.
Notify Owner immediately of any discrepancies.

Fire seal penetrations through fire rated assemblies.
Conceal all wiring above ceilings and within walls.

The building will be occupied and in full use during the
work. See the Division 1 requirements for contractor
operations on-site.

Demolition

1.

Remove all components of the existing pneumatic and
electronic control system including tubing, wiring, raceways,
supports, fasteners, air compressor and dryer. Seal
equipment and duct penetrations with plugs or neatly cut
and fully adhered foil tape. Repair pipe and duct insulation
with adhesive jacketing.

Patch, prepare and paint finished wall and ceiling surfaces
that are damaged or unfinished when control system
components are removed or replaced.

Control Upgrade

1.

Provide a complete DDC control system for the specified
control, monitoring, display and alarm functions.

2. See DDC System Architecture on Sheet M300.

3. Provide a local human—machine interface (HMI) adjacent to
the DDC control panel in Mechanical 20. (Additive Alternate
4).

4. Replace all heating coil and radiant panel control valves
and actuators.

5. AHU-1 and AHU-2
a. Replace the exhaust air dampers.
b. Replace the supply fan motor, install a VFD and

convert to variable flow.

6. CP—1 and CP-2: Replace the pump motor, install a VFD
and convert to variable flow.

Balancing:  Adjust and balance the heating and ventilation

systems as follows:

1.

2.

Ventilation Systems AHU—1 and AHU-2: Determine outside
air damper position for minimum outside air flow.

Ventilation Systems AHU—1 and AHU-2 (Additive Alternate 3)

a.  Full Outside Air Mode: Balance the system in full
outside air mode with airflows at design capacity.

b.  Minimum Outside Air Mode: Reduce the total airflow
to 67% of design using the VFD with the outside air
damper set for a minimum outside airflow of 600
cfm, and measure the inlet and outlet airflows. Report
air flows that are less than 50% of design to the
Owner.

Exhaust Fans: EF-1, EF—=2 and EF-3:
(Additive Alternate 3)

Hydronic Heating System: Adjust and balance each heating
coil and radiant panel balancing valve and the minimum
flow bypass. Existing balancing valves are B&G Circuit
Setters.

Measure airflow.
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PANEL GROUP "D" (1.46 GPM)

1,1, PANEL GROUP "C" (.84 GPM)

PANEL GROUP "B" (1.67 GPM)

{,  PANEL GROUP "A" {1.67 GPM)

13

(E) RP—2

REPLACE CONTROL VALVE
SEE 2/M303; NOTE (1)
3 ot ZE

(E) RP—1
REPLACE CONTROL VALVE
SEE 2/M303; NOTE (1)

HC—1

E)
REPLACE CONTROL VALVE
SEE 3/M303; NOTE (1)

|
.

i - 77
f REPLACE SENSOR Wij |
| NOTE (3 , e E) HC—2
| . /_ ® (@ re-3 d ‘ CHILDREN'S AREA taat YR, St ACE CONTROL VALVE
Do REPLACE CONTROL VALVE —| _ = SEE 3/M303; NOTE (1)
B -V Ho-s SEE 2/M303; NOTE (1) =4 - . X (3.36 SR '
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Replace control valve and pneumatic actuator. (Base

Bid). Remove and replace pipe insulation as required.

(Additive Alternate #2.

Replace pneumatic wall thermostat/sensor with DDC
temperature sensor.

Replace pneumatic ceiling—mounted thermostat with
DDC temperature sensor.

Replace pneumatic wall thermostat with DDC
thermostat.

Remove ceiling mounted thermostat. Fill hole in
ceiling tile with white latex caulk, finish smooth and
apply a coat of acoustical ceiling touch—up paint.

Remove wall mounted thermostat or timer. Install

stainless steel box cover.

The plan shows the existing heating system. Work
required by this contract is noted.
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Drawing Notes
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3

)
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(6)

@

Replace 7.5 HP motor with inverter rated NEMA Premium
motor. 1800 rpm, 208v/3—phase, 213T frame.

Replace 3 HP motor with inverter rated NEMA Premium
motor. 1800 rpm, 208v/3—phase, 182JM frame.

Remove and replace exhaust air damper. Verify size prior to
procuring new damper. Secure and seal damper to plenum
with 12 gauge galvanized steel mounting bracket and
stainless steel fasteners.

Remove and replace fire damper. Verify size prior to
procuring new fire damper. Secure and seal damper to
plenum with 12 gauge galvanized steel mounting bracket
and stainless steel fasteners.

Remove and replace sound lining as required to completely
line duct after exhaust and fire dampers are replaced.

Install temperature sensor and thermometer in thermowell
protruding a third way into the pipe diameter. Locate the
sensing bulb at the bottom of the well and fill with
thermoconductive paste.

Remove and reinstall pipe insulation as required for sensor
and thermometer installation. Insulate thermowell up to
sensor or thermometer body. (Additive Alternate #2.

The plans show the existing ventilation and heating systems.
Work required by this contract is noted.
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SEE M301
Al [ FOR LOCATION

- ———(E) HR
Al AO ! Al
(E) HS
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} © (E) PUMP CP—1
E
| BOILER (E) PUMP CP-2
L _| B-1
Do
Al AO

. Heating System Controls

A.  Control

1.

Existing Boiler B—1 (Local Control): The boiler burner is controlled
by the existing boiler controller to turn on the burner when boiler
temperature drops to 160°F and turn off the burner when the boiler
temperature increases to 190°F.

Existing Daytank (Local Control): The existing fuel oil pumps are
controlled by existing level switches and controllers.

Existing Heating Pumps CP—1 and CP-2
a. Pump Starter: A VFD supplies power to the motor.
1) Auto: Operate in accordance with the control sequence.

2) Hand: Manually enables pump with speed controlled from
VFD display. Set the initial speed at the design speed
determined during balancing.

3) Bypass: Manually enables pump at 60 hz speed.
4) Off: Manually disables pump.
b. Pump Control

1) Operate the pumps in a lead/standby configuration with
monthly switchover.

2) Lead Pump: Modulate the lead pump speed to maintain the
differential pressure setpoint as determined during balancing.
Initial setpoint of 16 feet w.g. Maintain @ minimum speed of
20%.

3) Lag Pump: Upon failure of the lead pump, enable the lag
pump.

B. Display and Monitoring: Display and archive all points shown on the
control diagram.

C.

Alarms

1.

2.

Critical

a. Heating System Low Temperature Alarm: Activate when the
heating supply temperature drops below 150°F for 15 minutes.

b. Heating Pump Failure: Activate when both pumps fail to operate
when commanded on.

Non—critical
a. Pump Failure: Activate when a pump status differs from the
command.

b. Heating Main Pressure Differential: Activate when the differential
pressure differs from the setpoint by 25% for over 10 minutes.

Trend Report: Display the following:

IR

Heating supply temperature

Heating return temperature

Pump P—1 speed

Pump P—2 speed

Heating main differential pressure setpoint
Heating main differential pressure

P

() HW --

(E) HWR
T T E) HEAT TAPE
© cwl /( )
120 VAC FROM
PANEL M
Do Al

R

(E) HWR PUMP
CP-3

(E) INSULATED PLUMBING PIPE
TYP OF 3

(E) HW HEATER

‘ Plumbing System Controls

A. Existing Hot Water Heater

1.

Local Control: The existing hot water heater controller maintains
the tank at the setpoint.

B. Hot Water Recirculation Pump

1.

Control:  Enable the pump when the AHUs are in occupied mode.

C. Plumbing Heat Tape — Three circuits supplied from Mechanical Room
Panel M

3.

Local Control: Manually enable during cold weather.

D. General Alarm

1.

2.
3.

Hot water temperature drops below 100°F for 15 minutes during
occupied periods.

Hot water recirculation pump status differs from the command.
Heat tape amperage is 50% below normal.

(E) 2" PIPE

(B)
DAYTANK

/3\ Davtank Controls

@)

B.

Display and Monitoring: Display and archive all points shown on the
control diagram.

Critical Alarm

1. Fuel Level Alarm: When the fuel oil level is above or below the
operating level.

Al-Fpp_x ROOM SENSOR

(B) HR m —————————
[]

(E) Hs O
(E) RADIANT PANEL RP—X
AO

/«\ Radiant Panel Controls

TR

Wi
s
May 18, 2020

A.  Control: See Air Handling Unit AHU=1 and AHU-2 Controls on
1/M306

B. Display and Monitoring: Display and archive all points shown
on the control diagram.

INSTALL OPERABLE THERMOSTAT INSTALL TEMPERATURE

IN STAFF SPACES SENSOR IN PUBLIC SPACES
A ex A hox
(E) R m————— —— — — — —
(E) HS ’D\
(E) HEATING COIL HC—X
A0

Phone: 907-789-1226
jim@alaskaenergy.us

25200 Amalga Harbor
Juneau, Alaska 99801

Alaskat-nergy
ENGINEERING LLC

‘ Heating Coil Controls
\ESY

A.  Control: See Air Handling Unit AHU-1 and AHU-2 Controls on
1/M306

B. Display and Monitoring: Display and archive all points shown
on the control diagram.

Drawing Notes

— Al control, display, monitoring, alarm and trending is
provided by the DDC system except where specifically
noted.
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120 VAC POWER
TO OTHER EF

120 VAC

2\ Exhaust Fan EF—1 & EF-2 Controls

(E) EXHAUST FAN

(E) EXHAUST AR

(E) SPEED SWITCH

120 VAC

(3 Exhaust Fan EF—-3 Controls

\M306/

A. Control:
mode

B. Display and Monitoring:
on control diagram.

C. General Alarm: Fan status differs from command.

Enable the fan when the AHU’s are in occupied

Display and archive all points shown

TR

Wi
AN
May 18, 2020

\M306/

A. Local Control:
switch.

Manually enable fan from existing speed

B. Display and Monitoring:
on control diagram.

C. General Alarm:

Display and archive all points shown

Fan status is off.

. Air Handling Unit AHU-1 and AHU-2 Controls

A.  Control
1.

Close the outside air and exhaust air dampers and open the

Close zone valves

Radiant Heaters: Enable the radiant heater valves to maintain an

Enable when the temperature in two or more

zones drops below 60°F or any one zone drops below 58°F.

4. Unoccupied Mode
Supply Fan Starter: A VFD supplies power to the motor. a. Normal Unoccupied Mode
1) Auto: Operate in accordance with the control sequence. 1) Supply Fan: Disable fan.
2) Hand: Manually enable fan with speed controlled from VFD display. Set 2) Dampers:
the initial speed at the design speed determined during balancing. return air damper.
Operate the AHU in occupied mode. 3) Zone Heating Coils:
3) Bypass: Manually enables fan at 60 Hz speed. Operate the AHU in in 4)
oceupied mode. unoccupied setpoint of 62°F.
4) Off: Manually disables fan. The AHU is disabled. b. Unoccupied Heating Mode:
Safeties:  When the following safeties are activated, disable the supply fan,
position the mixing dampers to full recirculation position and close the exhaust 1) Supply Fan:

air damper. Restore normal operation when the alarm is manually cleared.

a. Low Temperature Alarm: When the mixed air temperature drops below 45°F

for over 1—minute. 2) Dampers:

Enable the fan at minimum speed until all zone

temperatures exceed 64°F.
Close the outside air and exhaust air dampers and open the

return air damper.

b. Fire/Smoke Alarm: When the return duct smoke sensor is activated, an
alarm is sent to the fire alarm panel which disables the supply fan and
signals the DDC system to activate the fire/smoke safety.

Schedule: Provide a 7—day schedule of occupied and unoccupied modes.
Occupied Mode

a. Supply Fan: Modulate the fan speed between the minimum and maximum c. Unoccupied Override Mode:
speeds that are determined during balancing. Modulate the fan speed above
minimum to maintain all critical perimeter cooling zone temperatures (HC—5A, 1) Supply Fan:
HC-5B, HC—6 and HC-8) at 1°F above the setpoint. upply Fan:

b. Supply Air Temperature: Modulate the outside air and return air dampers 2) Dampers:

(dampers work in opposition so one is open when the other is closed) to

provide the following control, in order of priority: 3) Zone Temperature Control:

1) Maintain @ minimum supply air temperature of 55°F.

3) Zone Heating Coils:
temperature rises to 64°F and then modulate the valve to maintain a
setpoint of 65°F.

4) Radiant Heaters: Enable the radiant heater valves to maintain an
unoccupied setpoint of 62°F.

Fully open the zone valve until the room

Enable when the unoccupied override button is

pushed on a staff thermostat. User selects override period of 1—4 hours.

Operate the fan at minimum speed.

Close the outside air and exhaust air dampers and open the
return air damper.

In the zone where the unoccupied override

control was enabled, modulate the heating coil valve to maintain the
occupied room setpoint. In all other zones, modulate the heating coil

2) Maintain @ minimum outside airflow of 600 cfm. valve to maintain an unoccupied setpoint of 64°F.
3) Maintain a return air COp level of 800 ppm. 4) Radiant Heaters: Enable the radiant heater valve when a zone valve is
4) Maintain @ maximum supply air temperature of 65°F. more than 10% open.

5) When the supply fan is at maximum speed to supply cooling air to the B.  Display and Menitoring:

critical perimeter zones, modulate the supply air temperature between C. Alarms
65'F and 55°F to maintain the critical perimeter cooling zones HC—5A, 1. Critical
HC-5B, HC—6 and HC—8 at 2°F above the setpoint.

c. Building Pressure: When the return plenum pressure is greater
than 0.02” w.g., modulate the exhaust air damper to maintain a building b.
pressure of 0.05” w.g. c.

d. Zone Temperature Control: Modulate the heating coil valve to maintain the
room setpoint. Open the radiant panel valve (where applicable) when the
zone valve is more than 10% open. Set the public space setpoints at 70°F.
Limit the staff thermostats to a maximum setpoint of 70°F.

2. General

Display and archive all points shown on the control diagram.

a. Activate when fan status differs from the command.
Activate with fire/smoke sensor safety.

Activate when low temperature safety is activated. If safety activates 3 times
in 30 minutes, disable system until manually enabled through DDC system.

a. Log an alarm when the filter pressure drop exceeds 0.5 w.g.

D. Trend Reports:

Display the following:

1. Commissioning Trend

J-

e »0 00 To

Supply fan speed

Supply air temperature setpoint
Supply air temperature

Outside air temperature

Outside air damper position
Exhaust air damper position
Building pressure setpoint
Building pressure

Return plenum pressure setpoint
Return plenum pressure

2. Operator Trend

a.

a0 o

Supply fan speed

Supply air temperature
Outside air damper position
Exhaust air damper position
Building pressure

Drawing Notes

(1) Install Silent Night SK duct smoke sensor and connect
them to the addressable fire alarm wiring loop at the
existing smoke sensors in the Foyer. Provide an
addressable relay in the Mechanical Room to disable the
AHU—1 and AHU-2 VFDs upon a fire/smoke alarm.
Program the fire alarm system as required for the
fire/smoke sensors and addressable relay.

- All control, display, monitoring, alarm and trending is

provided by the DDC system except where specifically
noted.

Phone: 907-789-1226
jim@alaskaenergy.us
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GENERAL: ALL CONTROL SEQUENCES SHALL BE PERFORMED AND
MONITORED BY THE BAS, UNLESS OTHERWISE NOTED. ALL SETPOINTS,
CONTROL POINTS AND RESET SCHEDULES SHALL BE DISPLAYED AND
ADJUSTABLE FROM THE CENTRAL HOST COMPUTER DISPLAY SCREENS
AND, VIA MODEM, AT THE CITY—WIDE CENTRAL CONTROL STATION AT
THE BUILDING MAINTENANCE OFFICE. ALL ALARMS SHALL BE
DISPLAYED AND LOGGED ON AN ALARM LISTING AT THE CENTRAL HOST
COMPUTER FOR THIS BUILDING AND AT THE CITY'S CENTRAL CONTROL
STATION. CONTROL SEQUENCES SHALL UTILIZE PID CONTROL LOGIC FOR
ALL MODULATING CONTROL.

HOST COMPUTER DISPLAY SCREENS AND ALARMS:
AIR HANDLING UNIT — AHU

A VARIABLE FREQUENCY DRIVE, LOCATED ON THE MOUNTING BOARD IN
MECHANICAL 204, PROVIDES DIRECT POWER FOR THE AHU MOTOR. WHEN
THE VFD IS IN THE AUTO POSITION, THE BAS SHALL OPERATE THE FAN
AND MODULATE THE SPEED TO MAINTAIN A SUPPLY DUCT PRESSURE OF
0.8” TSP AS MEASURED BY A STATIC PRESSURE SENSOR.
IN. MANUAL POSITION, A DIGITAL SPEED CONTROL INTEGRAL WITH THE
VFD PROVIDES MANUAL SPEED CONTROL. AN AIRFLOW MEASURING
STATION DETERMINES THE AHU SUPPLY FLOW RATE. ACTIVATE AN
éIL_JQRR'\EAN\'{'VHEN A VFD GENERATED STATUS ALARM OCCURS DUE TO LOW

SUPPLY AIR TEMPERATURE CONTROL: THE BAS SHALL MODULATE HRU
HEATING COIL AUTOMATIC VALVE AV52, OAD1 AND RAD1 TO MAINTAIN
THE SUPPLY AIR TEMPERATURE ACCORDING TO THE SUPPLY AIR RESET
SCHEDULE SHOWN ON THE DRAWINGS SHEET M701.
A MINIMUM OPEN POSITION. THE AUTOMATIC VALVE SHALL ONLY
MODULATE FROM CLOSED POSITION WHEN OAD1 IS FULLY CLOSED AND
RAD1 IS FULLY OPEN. WHEN THE FAN IS OFF, OAD1 IS CLOSED AND
RAD1 IS FULLY OPEN.

RELIEF AIR DAMPER (RLD1 AND RLD2) CONTROL: THE BAS SHALL

MODULATE RLD1 AND RLD2 TO MAINTAIN 0.10” SP IN MECHANICAL ROOM
204 AS MEASURED BY A PRESSURE SENSOR LOCATED IN THE CONTROL
gﬁglzNET. RLD1 SHALL MODULATE TO FULL OPEN PRIOR TO MODULATING

FILTER ALARM: DIFFERENTIAL PRESSURE SWITCH MOUNTED ACROSS THE
FILTERS. DISPLAY THE DIFFERENTIAL PRESSURE ACROSS THE FILTERS
AND ACTIVATE AN ALARM WHENEVER THE DIFFERENTIAL PRESSURE
EXCEEDS 0.25" WG.

SMOKE ALARM: IF SMOKE IS DETECTED BY A SMOKE SENSOR LOCATED
ON THE SUPPLY AIR DUCT. THE FIRE ALARM PANEL SHALL DE—ENERGIZE
THE FIRE/SMOKE RELAY, STOPPING THE AHU IN BOTH AUTO AND MANUAL
MODE. ACTIVATE AN ALARM WHEN A SMOKE ALARM CONDITION EXISTS.

RETURN FANS — RF—1 AND RF-2

A VARIABLE FREQUENCY DRIVE, LOCATED ON THE MOUNTING BOARD IN
MECHANICAL 204, PROVIDES DIRECT POWER TO THE RESPECTIVE RETURN
FAN MOTOR. WHEN THE VFD IS IN THE AUTO POSITION. THE BAS SHALL
OPERATE THE FAN(S) WHENEVER THE AHU OPERATES. SEQUENCE RF—1
AND RF—2 TO OPERATE IN A LEAD/LAG CONFIGURATION WITH MONTHLY
SWITCHOVER, WHEN A VFD IS IN MANUAL POSITION, A DIGITAL SPEED
CONTROL INTEGRAL WITH THE VFD PROVIDES MANUAL SPEED CONTROL.
ACTIVATE AN ALARM WHEN A VFD GENERATED STATUS ALARM OCCURS
DUE TO LOW CURRENT.

MODULATE FAN SPEED TO MAINTAIN RETURN AIR FLOW RATE (CFM), AS
MEASURED FROM AN AIRFLOW MEASURING STATION, ACCORDING TO

THE FOLLOWING EQUATION. PROVIDE LEAD/LAG OPERATION ACCORDING
TO THE FLOW RATES IN THE TABLE BELOW. THE FANS SHALL OPERATE
AT THE SAME SPEED WHENEVER THEY ARE BOTH OPERATING.

CFM(RA) =
CFM(HRU.EX) AND CFM(EF—2) FROM ADJUSTMENT REPORT

CFM RANGE????FAN OPERATION
0-10,500 LEAD FAN
9,400—-22,100 BOTH FANS

OPEN AD1 AND AD2, LOCATED IN THE INLET DUCT TO RF—1 AND RF-2
WHENEVER THE RESPECTIVE FAN OPERATES. DELAY FAN START UNTIL
THE RESPECTIVE AUTOMATIC DAMPER OPENS FULLY.

SMOKE ALARM: IF SMOKE IS DETECTED BY A SMOKE SENSOR LOCATED
ON THE AHU SUPPLY AIR DUCT, THE FIRE ALARM PANEL SHALL DE-—
ENERGIZE THE FIRE/SMOKE RELAY, STOPPING RF—1 AND RF—2 IN BOTH
AUTO AND MANUAL MODE.

SEE SECTION 17000.

WHEN THE VFD IS

OAD1 DOES NOT HAVE

0.95 x CFM(SA) — 6700(HRU.EX) — 1280(EF—2) (WHEN OPERATING)

SEQUENCE OF OPERATI ON

HEAT RECOVERY UNIT — HRU

SUPPLY FAN: MAGNETIC STARTER WITH H—O—A SWITCH, MOUNTED ON
THE HRU, PROVIDES DIRECT POWER TO THE SUPPLY FAN MOTOR. IN THE
AUTO POSITION, THE FAN OPERATES WHEN THE AHU OPERATES. IN THE
HAND POSITION, THE FAN OPERATES. ALARM IF THE FAN CURRENT
DROPS BELOW AN ADJUSTABLE SETPOINT WHILE THE FAN MOTOR IS ON.

EXHAUST FAN: MAGNETIC STARTER WITH H—O—A SWITCH, MOUNTED ON
THE HRU, PROVIDES DIRECT POWER TO THE EXHAUST FAN MOTOR. IN

THE AUTO POSITION, THE FAN OPERATES WHEN THE AHU OPERATES. IN
THE HAND POSITION, THE FAN OPERATES. ALARM IF THE FAN CURRENT
DROPS BELOW AN ADJUSTABLE SETPOINT WHILE THE FAN MOTOR IS ON.

SUPPLY AIR FACE/BYPASS DAMPER CONTROL:
SHALL MODULATE TO MAINTAIN HRU EXHAUST AIR OUTLET
TEMPERATURE ABOVE 35 F AND HRU SUPPLY AIR OUTLET TEMPERATURE
BELOW THE AHU SUPPLY AIR TEMPERATURE SETPOINT.

LOW LIMIT MODE: IF THE HEATING COIL DISCHARGE TEMPERATURE IS
BELOW 35 F FOR MORE THAN ONE MINUTE (ADJUSTABLE), THE HRU
SUPPLY FAN MOTOR SHALL BE TURNED OFF, AV52 POSITIONED TO FULL
HEATING AND AN ALARM SHALL BE ACTIVATED.

FILTER ALARM: DIFFERENTIAL PRESSURE SWITCH MOUNTED ACROSS THE
SUPPLY AND EXHAUST FILTERS. DISPLAY THE DIFFERENTIAL PRESSURE
ACROSS THE FILTERS AND ACTIVATE AN ALARM WHENEVER THE
DIFFERENTIAL PRESSURE EXCEEDS 0.25" WC.

SMOKE ALARM: IF SMOKE IS DETECTED BY A SMOKE SENSOR LOCATED
ON THE AHU SUPPLY AIR DUCT, THE FIRE ALARM PANEL SHALL DE-—
ENERGIZE THE FIRE/SMOKE RELAY, STOPPING THE AHU SUPPLY AND
EXHAUST FANS IN BOTH AUTO AND MANUAL MODE.

ALARMS: ACTIVATE AN ALARM IF HRU EXHAUST OUTLET TEMPERATURE
DROPS BELOW 35 F FOR MORE THAN ONE MINUTE (ADJUSTABLE).
ACTIVATE AN ALARM IF HRU SUPPLY AIR OUTLET TEMPERATURE RISES
ABOVE THE AHU SUPPLY AIR SETPOINT FOR OVER ONE MINUTE
(ADJUSTABLE).

HEATING PLANT CONTROL
OIL—FIRED BURNERS FOR BOILERS B—1, B—2 AND B-3:

THE BAS SHALL SEQUENCE BOILERS B—1, B—2 AND B—3 AND PUMPS P-1,
AND P—3 RESPECTIVELY, TO OPERATE IN A LEAD/LAG/STANDBY
CONFIGURATION, WITH MONTHLY SWITCHOVER. BOILERS AND PUMPS
SHALL BE CONTROLLED FROM THE PRIMARY LOOP HEATING SUPPLY
TEMPERATURE ACCORDING TO THE FOLLOWING SCHEDULE:

ON OFF
LEAD BOILER??180 F?7200 F
LAG BOILER 170 F 190 F
STANDBY BOILER 160 F 180 F

SECONDARY (BOILER) PUMPS P—1, P—2 AND P—3: PUMPS P—1,
SHALL OPERATE FOR 30 SECONDS PRIOR TO OPERATING THE RESPECTIVE
BURNER AND MAINTAIN. PUMP OPERATION FOR 60 SECONDS AFTER THE
BURNER HAS BEEN TURNED OFF, STOP THE PUMP AND RESPECTIVE
BOILER, AND ACTIVATE AN ALARM IF THE PUMP CURRENT DROPS BELOW
AN ADJUSTABLE SETPOINT WHILE THE BURNER IS ON.

A MANUAL ON—OFF SWITCH ON THE FRONT OF EACH BOILER SHALL
OPERATE THE BURNER AND RESPECTIVE PUMP.

TWO HIGH LIMIT IMMERSION THERMOSTATS SHALL BE INSTALLED ON
EACH BOILER TO OVERRIDE BOTH BAS AND MANUAL CONTROL OF THE
BURNERS. THE HIGH LIMIT THERMOSTAT SHALL TURN OFF THE BOILER

AT 210 F AND RESET AT 190 F. A HIGH LIMIT THERMOSTAT WITH MANUAL

EE§E$ SET AT 225 F SHALL TURN OFF THE BURNER UNTIL MANUALLY

PRIMARY HEATING LOOP PUMPS

PRIMARY (BUILDING LOOP) PUMPS P—4A AND P—4B:
WITH H—0—A SWITCH, LOCATED ON THE MOUNTING BOARD IN BOILER 170,
PROVIDES DIRECT POWER FOR THE RESPECTIVE PUMP MOTOR.

IN THE AUTO POSITION, SEQUENCE THE PUMPS TO OPERATE IN A

LEAD /LAG CONFIGURATION WITH MONTHLY SWITCHOVER. THE LEAD
PUMP SHALL OPERATE CONTINUOUSLY. THE LAG PUMP SHALL OPERATE
WHEN FLOW RATE EXCEEDS 40 GPM FOR OVER 60 SECONDS AND TURN
OFF WHEN FLOW RATE DROPS BELOW 30 GPM FOR OVER 60 SECONDS.
FLOW RATE SHALL BE MONITORED FROM A FLOW METER IN THE
PRIMARY LOOP HEATING SUPPLY PIPING. IN THE MANUAL POSITION, THE
PUMP OPERATES.

THE FACE/BYPASS DAMPER

P—2 AND P-BELAYED START DURING EMERGENCY GENERATOR START—UP:

A MAGNETIC STARTER

STOP THE LEAD PUMP, START THE LAG PUMP AND ACTIVATE AN ALARM
IF THE PUMP CURRENT DROPS BELOW AN ADJUSTABLE SETPOINT WHILE
THE PUMP MOTOR IS ON.

MINIMUM FLOW BYPASS: MODULATE AV62 TO MAINTAIN A PRIMARY
LOOP FLOW RATE OF 10 GPM.

FUEL OIL TANK ALARM

ACTIVATE AN ALARM WHEN THE FUEL OIL TANK LEVEL DROPS BELOW 460
GALLONS. LEVEL SWITCH AND CONDUIT FROM THE BOILER ROOM TO THE
TANK PROVIDED BY OTHERS.

DAY TANK ALARM

ACTIVATE AN ALARM WHEN THE DAY TANK LEVEL DROPS BELOW THE
LEVEL INDICATED ON THE DAY TANK DETAIL ON SHEET M501. LEVEL
SWITCH PROVIDED BY OTHERS.

BOILER ROOM TEMPERATURE CONTROL

ROOM THERMOSTAT, SET AT 60 F, SHALL CONTROL COMBUSTION AIR
DAMPERS CAD—1 AND CAD—2 AND UNIT HEATER UH-1.

COMBUSTION AIR DAMPERS CAD—1 AND CAD-2: CAD—1 SHALL OPEN WH
ANY BOILER OR THE HW TANK BURNER OPERATES. THE ROOM
THERMOSTAT SHALL OPEN CAD—-1 AND CAD-2 WHEN TEMPERATURE IS 10
ABOVE SETPOINT AND CLOSE AT 5 F ABOVE SETPOINT.

UNIT HEATER UH—1 CONTROL: OPERATE THE UNIT HEATER FAN AND OP
THE AUTOMATIC VALVE AS REQUIRED TO MAINTAIN SETPOINT WITH A 5 F
THROTTLING RANGE.

EXHAUST FAN EF—1: A MANUAL STARTER, LOCATED ON THE MOUNTING
BOARD ADJACENT TO THE FAN PROVIDES DIRECT POWER TO THE EF-—1
I\S/Ié)_l'_I'FE)gNTALARM IF THE FAN CURRENT DROPS BELOW AN ADJUSTABLE

SECURE TRANSFER EXHAUST FAN EF—4:

MAGNETIC STARTER WITH H—O—A SWITCH, LOCATED IN SECURE TRANSFER
100, PROVIDES DIRECT POWER TO THE FAN MOTOR. IN THE AUTO

P-PDSITION, THE FAN OPERATES AND AD—3 OPENS WHEN THE CO SENSOR

SECURE TRANSFER 100 REGISTERS ABOVE A SETPOINT OF 35 PPM.
MINIMUM FAN RUN-TIME OF 30 MINUTES. IN THE HAND POSITION, THE
FAN OPERATES AND AD-3 OPENS.

ALARMS: ACTIVATE AN ALARM WHEN CARBON MONOXIDE LEVELS
EXCEED 35 PPM FOR OVER ONE HOUR.
INITTATE UPON ALARM. PROVIDE SILENCE BUTTON, WITH AUTOMATIC
RESET, FOR HORN WITH LIGHT TO REMAIN ON UNTIL CO LEVELS DROP
BELOW 25 PPM.

WHEN A
POWER DISRUPTION RESULTS IN START—-UP OF THE EMERGENCY
GENERATOR, THE BAS SHALL RESTART THE AHU AFTER FIVE MINUTES.
?HOI::I'HAﬁgTURN FANS AND THE HRU SHALL RESTART 30 SECONDS AFTER

ROOM TEMPERATURE CONTROL:

VAV BOX WITH HEATING COIL (VAV—1 THROUGH VAV—33, EXCEPT VAV-19
CONTROLS:

ROOM TEMPERATURE SHALL BE MAINTAINED ACCORDING TO AN

OCCUPIED /UNOCCUPIED SCHEDULE FOR EACH ZONE. ROOM

THERMOSTAT WITH ADJUSTABLE OCCUPIED HEATING SETPOINT AND
UNOCCUPIED OVERRIDE PUSHBUTTON. SET THE COOLING SETPOINTS AT §
F ABOVE THE HEATING SETPOINTS. THE OVERRIDE BUTTON SHALL
PROVIDE VISUAL INDICATION THAT THE THERMOSTAT IS IN OVERRIDE
STATUS AND EACH PUSH OF THE BUTTON SHALL INCREASE THE
OVERRIDE PERIOD ONE HOUR WITH A MAXIMUM OF FOUR HOURS.
UNOCCUPIED HEATING AND COOLING SETPOINTS AND OCCUPIED

SETPOINT LIMIT ADJUSTABLE FROM THE BAS.

CONTINUED.......
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EXCEPTIONS:

COMMUNICATIONS 245 VAV—ZO%: THE VAV BOX SHALL SUPPLY THE
MINIMUM OCCUPIED CFM WHENEVER THE AHU SUPPLY AIR
TEMPERATURE EXCEEDS 70 F. THE BAS SHALL OPERATE HVAC-2 TO
MAINTAIN THE COOLING SETPOINT.

COMMUNICATIONS ELECTRONICS 240 (VAV—26): THE VAV BOX SHALL
SUPPLY THE MINIMUM OCCUPIED CFM WHENEVER THE AHU SUPPLY AIR
TEMPERATURE EXCEEDS 70 F.
THE BAS SHALL OPERATE HVAC—1 TO MAINTAIN THE COOLING SETPOINT.

TRAINING 1, 2 AND 3 (VAV—28, 30, 33): IN ADDITON TO AN
OCCUPIED /UNOCCUPIED SCHEDULE, AN OCCUPANCY SENSOR SHALL BE
INSTALLED IN EACH ROOM TO ESTABLISH ROOM OCCUPANCY AND
SWITCH TO OCCUPIED MODE.

OCCUPIED MODE:

HEATING: THE VAV BOX SHALL SUPPLY THE MINIMUM OCCUPIED CFM
AND THE AUTOMATIC VALVE MODULATED TO MAINTAIN THE HEATING
SETPOINT WITHIN A 3 F THROTTLING RANGE.

COOLING: THE VAV BOX SHALL SUPPLY THE MINIMUM OCCUPIED CFM
AND MODULATE TO FULL OPEN TO MAINTAIN THE COOLING SETPOINT
WITHIN A 3F THROTTLING RANGE.

UNOCCUPIED MODE: THE VAV DAMPER IS CLOSED. MAINTAIN THE
UNOCCUPIED HEATING SETPOINT WITHIN A 4F THROTTLING RANGE.
WHEN HEAT IS REQUIRED, THE VAV BOX SHALL SUPPLY THE MINIMUM
OCCUPIED CFM AND THE AUTOMATIC DAMPER POSITION TO FULL OPEN.

LOBBY 001 CONTROLS (VAV—19 AND RADIANT HEATING SYSTEM):

ROOM TEMPERATURE SHALL BE MAINTAINED ACCORDING TO AN
OCCUPIED / UNOCCUPIED SCHEDULE. ROOM SENSOR INSTALLED IN THE
LOBBY WITH OCCUPIED AND UNOCCUPIED SETPOINTS CONTROLLED

FROM THE BAS.

RADIANT HEATING SYSTEM:

PUMP P-5: A MAGNETIC STARTER, WITH H—O—A SWITCH, LOCATED IN
JANITOR 009 PROVIDES DIRECT POWER TO THE PUMP MOTOR. IN THE
AUTO POSITION, THE PUMP OPERATES WHEN HEATING IS REQUIRED. IN
THE HAND POSITION, THE PUMP OPERATES.

VAV=26 DOES NOT HAVE A HEATING COIL.

SEQUENCE OF OPERATI ON

AUTOMATIC VALVE AV53: NORMAL POSITION SHALL BE IN FULL
RECIRCULATION POSITION. WHEN PUMP P-5 OPERATES, THE VALVE
SHALL MODULATE TO MAINTAIN 140 F HEATING SUPPLY TEMPERATURE
TO THE RADIANT HEATERS.

OCCUPIED HEATING MODE:

VAV=19: THE VAV BOX SHALL SUPPLY THE MINIMUM OCCUPIED CFM.
HEATING AUTOMATIC VALVE SHALL MODULATE TO MAINTAIN ROOM
TEMPERATURE WITHIN A 3 F THROTTLING RANGE.

RADIANT HEATING SYSTEM: PUMP P—5 SHALL OPERATE AND AUTOMATIC
VALVE AV53 SHALL MODULATE TO MAINTAIN A HEATING SUPPLY
TEMPERATURE OF 140 F.

OCCUPIED COOLING MODE: THE VAV BOX SHALL SUPPLY THE MINIMUM
OCCUPIED CFM AND MODULATE TO FULL OPEN TO MAINTAIN THE
COOLING SETPOINT WITHIN A 3 F THROTTLING RANGE.

THE

UNOCCUPIED MODE:

VAV=19: THE VAV DAMPER AND HEATING AUTOMATIC VALVE SHALL
POSITION FULLY CLOSED.

RADIANT HEATING SYSTEM: PUMP P—5 SHALL OPERATE AND AUTOMATIC
VALVE AV53 SHALL MODULATE TO MAINTAIN ROOM TEMPERATURE
WITHIN A 4 F THROTTLING RANGE.

HEATING COIL (HC—34 THROUGH HC—51) CONTROLS:

ROOM THERMOSTAT WITH ADJUSTABLE HEATING SETPOINT. MODULATE
OR POSITION THE AUTOMATIC VALVE WITHIN A 3 F THROTTLING RANGE
TO MAINTAIN SETPOINT.

EXCEPTIONS:

PUBLIC AREAS: TEMPERATURE SENSOR IN ROOM.
CONTROLLED FROM THE BAS.

BIO—DRY 189 (HC—36): NO OCCUPIED / UNOCCUPIED SCHEDULE,
l'I"\lEMOPFI-i_ll?é\EL#RéEB SENSOR IN BIO—-DRY 189 WITH REMOTE SETPOINT CONTROL

SETPOINT

CUSTODY AREA (HC—37, 38, 39): TEMPERATURE SENSOR IN EXHAUST DU(

SETPOINT CONTROL FROM THE BAS.
LOCAL CONTROL

EXHAUST FAN EF—-2: A MANUAL STARTER WITH INDICATING LIGHT,

LOCATED ADJACENT TO THE FUME HOOD IN ID LAB 114 PROVIDES DIRECT
POWER TO THE FAN. IN THE ON POSITION THE FAN OPERATES AND EAD-§
IS OPEN AND EAD—6 IS CLOSED.

EXHAUST FAN EF-3: A MANUAL STARTER WITH INDICATING LIGHT,
LOCATED ADJACENT TO THE FINGERPRINT DUSTING STATION IN ID LAB

114 PROVIDES DIRECT POWER TO THE FAN. IN THE ON POSITION THE FAN
OPERATES AND EAD-5 IS OPEN.

HOT WATER RECIRCULATION PUMP: A MANUAL STARTER PROVIDES
DIRECT POWER TO THE PUMP MOTOR. A LINE VOLTAGE THERMOSTAT IN
THE HOT WATER RECIRCULATING PIPING SHALL OPERATE THE PUMP
WHEN RECIRCULATION TEMPERATURE DROPS BELOW A SETPOINT OF 110
F.

CONVECTORS: ROOM THERMOSTAT, WITH INACCESSIBLE SETPOINT
CONTROL, SET AT 60 F, SHALL POSITION THE AUTOMATIC VALVE TO
MAINTAIN ROOM TEMPERATURE WITHIN A 3 F THROTTLING RANGE.

UNIT HEATER UH—2 (TWO INSTALLED): SINGLE ROOM THERMOSTAT WITH
INACCESSIBLE SETPOINT CONTROL, SET AT 55 F, SHALL START THE FANS
AND POSITION THE AUTOMATIC VALVES TO MAINTAIN THE SETPOINT
WITHIN A 3 F THROTTLING RANGE.

STAND—BY GENERATOR DAMPER CONTROL: OAD—2 SHALL OPEN WHEN
THE STAND—BY GENERATOR IS OPERATING. WHEN THE GENERATOR IS
OPERATING, A ROOM THERMOSTAT, SET AT 65 F SHALL MODULATE RAD-2
AND EAD—2 TO MAINTAIN SETPOINT WITHIN A 5 F THROTTLING RANGE.
THE DAMPERS SHALL RETURN TO THEIR NORMAL POSITION, RAD—2 OPEN
AND EAD—2 CLOSED WHEN THE GENERATOR IS OFF.

]
ASD—BUSf/

18/2 SHIELDED CABLE

LOCATED I N BOI LER ROOM 170
SEE SHEET 6.

PACKAGES | NCLUDI NG GRAPHI CS.
CONTROL SYSTEM ARCHI TECTURE

MICROZONE™ /
MZ9

LOCATED I N MECHANI CAL ROOM 204
SEE SHEET 10.
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MZ6 —3 MZ7 —3 TO HC34-36
(EESEHEVETRI N(; DETAI L —4 (EESEI-IEvéTRI1N2<§ DETAI L L4 (SHEET #1 3)
TO HC41—43, 45, 47,
48, 51 (SHEET #13)'
7-208 X 4 TO DA4, 5, 8, 9
. 100VA 1 (SHEET #8) {
TO AV53 & CM1
120\6\0 3”5 24VA% (SHEET #9)
L TO CONVs EF—: 2) {
M CROZONE 7208 T-208
MZ8 L5 100VA xS 100VA X6
(EEE W RI NG DETAI L —6 C 3 C 5
SHEET 12) 120VAC 3”; 24VAC 120VAC _33”5&_ 24VAC
D T 4 D J_ 6
[ 1 - -
, MN—ASDI .
U—gus 1|®T— U-BUS TO 1st FLOOR
S+ 2| ®4— MNFLO-3Ts (SHT #13)
_ — | 2
® | SHLD 240 | &—5 MN—ASDI .
SEE 246 | Q986 U-gus 1|ST— U-BUS TO 2nd FLOOR
GND $ 2| ®&fF— MNFLO-3Ts (SHT #13)
. N ]
® | SHLD 24H | ®+—5
ASD 24G | O+—6
Bus GND
e
| P2 PANEL LOC. I N MECHANI CAL ROOM

42" X36” X8” NEMA 1

U. L. LI STED

| — _ _ 8 AMP
g; g_ 000 X7 100WA X8 vy X9
29 ol C 7 C C 11 CH 2IXC L
120VAC 3”; 24VAC  120VAC || 24VAC  120VAC || 24VAC _ 120V
00 o 8 10 D 12 28 &N
L L T T I Joco
o1 Ol — L = D 1 J2D0 BY E. C.
D12 Or— 7208 X10 T208 X117 1208 X192
13 O 100VA 100VA 100VA
ool e ’ c : c BUSS /SRU
[~ 120vAC _3;”5&_ 24VAC  120VAC 3”;—' 24VAC  120VAC 3||E 24VAC
Q15 O D 14 D 16 D 18
016 - L 1L L
Q17 O ; = R
018 01— 100K X13 100UA. X14 100V X15 100VA. X16
Q1 Or- c 19 C 21 C 23 ¢ 2
Q0@ 120VAC 3”; 24VAC  120VAC 3”; 24VAC  120VAC 3”5&_ 24VAC  120VAC 3”2&_ 24VAC
— D D D
@21 Qf J_ 20 J_ 22 J_ 24 J_ 26
Q22 O = = =
0301 P1 P2 P3 P4
©24 @~ PR275-R2-VDC PR275-R2-VDC PR275-R2-VDC PR275-R3-VDC
B o 017w 0-1"We 0-1"WC 0-5"WC
on ol 0-5VDC 0-5VDC 0-5VDC 0-5VDC
[l /] ::—
R AN T AN e AN
=0 n g o TeR =0 n 3 FiLter =0 n 5 AR —0 y 7 Panic
| (] [ | (] [ | (] | | (] [
8 | Mz5- N3 8 | Mz5- N4 8 | Mz4- N6 8 | Mz4- N7
7  Mz5-C 7  Mz5-C 7  Mz4—C 7 Mz4—C
P5 P6 P7
T40 PR275-R2-VDC T40
0-0.1"WC —0. 25-0. 25" WC 0-0.1"WC
4-20MA 0-5VDC 4-20MA
LO .“A |§| LO [t— g#ATI ¢ Lo
£ oo\ Flow r*;r’;Tgﬂ\lm SD1 EAT\”' c s5o 0" ””71/2\§C°w
[ I [ [
| 8 |MZ4—| N8 | 8 ] Mz6- N7  SD0O30 | 8 |M25—| N6
7  Mz4—C 7 Mz6—C 7 MZ5-C
| P3 PANEL LOC. I N MECHANI CAL ROOM
367 X24" X6” NEMA 1
U. L. LI STED
|F’2/3 PANEL BILL OF MATERIALS
SYM QTY PART # DESCRI PTI ON
11,2 2 MN-—ASDI MICRONET INTEGRATOR, SIEBE
P2 1 A—42N3609 ENCLOSURE, NEMAT, W/PANEL HOFFMAN
IP3 1 A—36N24A ENCLOSURE, NEMA1, W/PANEL, HOFFMAN
MZ4—-8 5 MZ2-1 MICROZONE CONTROLL R, SIEBE
P1,2,3,6 4 PR275—R2—-VDC DIFF.PRESS.TRANSDUCER, MAMAC
P4 1 PR275—R3-VDC DIFF.PRESS.TRANSDUCER, MAMAC
P5,7 2 T40 DIFF.PRESS.TRANSDUCER, KELE
SD1 1 SD0O30 SURGE DAMPENER, SIEBE
X4—-16 13 T-208 TRANSFORMER, 1 OOVA SIEBE
MISC. 2 660 BOX, 1—GANG, BUSS
2 SA8 FUSE ADAPTER, BUSS
2 S8 FUSE, 8 AMP, BUSS
2 SRU HOUSING, BUSS
1 A—42P36 PANEL, HOFFMAN
2 TERMINAL STRIP
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BLK

FROM PREVI OUS IN RED

ASD DEVI CE
ON  OFF MZ4
E NC1@
© ADDRESS  ||DO: AHUS /S clo— —
TO NEXT o SYIToH / ot _} RX13  (SHT#8)
ASD DEVI CE >
i NCTE™
A[DO: CCUTENAB c20—9o—
Dsi f—f N ora L _} RIFB3  (SHT#16)
(SHT#8)  (pRaby [ oc | Al: AHUSAT
NC3@
DUCT SMOKE f ——@IN2 . - —
(SHT#8) sENsor { | 2c | DI': AHUSMOKE ¢ |[PO: HV3ENAB Ng;z:_ _} R2FC1  (SHT#16)
FIRE ALARM/ —T—2IN3
(SHT#8) EWRE MM T2 | Di: FI REALRM g oo
— on : c4o—+|-|—
(SHT#8) é#XRTER{__QC DI : AHUSFAN PO:HVAENAB No4o— —} R2FC2 (SHT#16)
@ SHLD NC50
oSHD DO: HV3CLG cso—-|-|—
oms : e | _} R2FC1  (SHT#16)
p3 [—T°INe ] S\ NC6@
(SHT#10) (0-5V) { L oc Al : AHUFILTR |DO: HV4CLG ceo— —} R2FC2 (SHT#16)
P4 —TIN7 No6@—|-| —— #
(SHT#0)  (05v) 1—1—oc | Al : AHUDSTP Stou |
NC70@
@ IN8
(sHT#10) (0B { oo’ | A - sacem c7e
NO7@
— AO1
AV52 :
(SHT#8) (583 {_f AO: AV52VALV .
F2A02 cse
(sHT#8) (,DA%S {TATG8” | A0: AHUMADS ‘oo
—_— AO3
(SHT#8) AHU VFD {_T’ AO: AHUF AN 2ttt | P21
@ AO4
k@c 24-Go=——| P22
@ SHLD GND
750_oh;n ?
or
) MZ2-1 1
LOCATE IN | P2 PANEL (SEE SHEET 10). -
GROUND ALL SHI ELDS AT THI'S END ONLY.
BLK
FROM PREVI OUS
ASD DEVI CE WL
—@ —ASD ON OFF MZ6
iz;:ﬁ? '0\0 NC1@
TO NEXT o-TE SEll(ARess  |[DO-HRUSFAN | %™ L Ryt6  (SHT#8)
ASD DEVI CE 0 +TE >
@PsI — NC2@
5.1v DO: HRUEF AN c20—9 ¢—
Ds2 {—Fo°mM NO2e—t |- —} RX23 (SHT#8)
(SHT#8)  (pALRS) \——oc | Al : HRUSAT
NC3@
—J—@IN2
(SHT#8)  (sR35) {__@c Al : HRUEAT 30
NO3@
—J1—0IN3
(SHT#8) (s34 {__QC Al : HRURAT o
(SHT#8)  CT10 { oot | DI HRUSFAN e
@ SHLD NC5Q
@ SHLD c50
— INS
(SHT#9)  (sR2D {TT2% | A HRUOAT NOS®
(SHT#8) Lt {12 | oi: HRUFREEZ Moo
— IN7 NO6@
(SHTH10) (o) {20 | A :RASTCP
NC7@
(suTge)  CT11 { T on® | Di: HRUEFAN 7o
NO7@
— AO1
(SHT#8) (58, {_f AO: RF1EAD —
[ A02 cse
(SHT#8) (2—1%'\6‘/80) {I%c AQ: RF2EAD )
7500hm / A3 o<1 P2-3
resistor o 24-H -
—o
(SHTH8) (o D3c) { T Sec | AC: HRUBPASS 24-co=L—| p24
@ SHLD GND?
MZ2-1 L

LOCATE I N | P2 PANEL
GROUND ALL SHI ELDS A

%_SEE SHEET 10&.
THI'S END ONLY.

FROM PREVI OUS IN

ASD DEVI CE RED
ON__ OFF MZ5
'0\0 NC1@
0 ADDRESS : clo— —
10 NEXT < o || AR e - —} Aagw  (SHTH9)
ASD DEVI CE Q
— NC2@
DO: EF4S/S c20 -
— Iom vozoL | _} DA10  (SHT#9)
(SHT#8)  RF1 VFD{ | oc | DI:RF1FAN
NC3o
RF2 VFD 2™ i : e
(SHT#8) {12 |oi: Re2FAN 00 AD3S/S | S0 ot (grge)
P1 —T—@IN3 .
(SHT#10) (O_SVDC){ oo | Al: HRUOFLTR .
—T@IN4 DO: RF1FAN cso— |- [—
(SHT#10)  (o_dBc) { e | Al:HRURFLTR vosoL |- _} DA6  (SHT#8)
@ SHLD NC50
_ DO: RF2F AN o1 H—) oar (s
(SHT49) (oM {TT20° | A sECURECO Nose—L |-|— #
—1—IN6 NCé6@
(SHT#10) p7 {1 on® | Al:RACFM coo
Ws5 {— 27 . NO6@
(SHT#O) (a3 {00 | s RHOOT WST =
(SHT#9) ctia {1 o™ |oi:EF1FLOW c7e
NO7@
—_— AO1
AV53 :
(SHTHO) (5 AVS3 { T’ AO: RHOOT VLV —
@A02 c8o
ernm " | Gp
—J—@A03
(sHTg8) RF1 VFD (T AO: RF1FAN oot || po
(sHT#8) RF2 VFD {T_[ o8’ | AO: RF2FAN 20601 | p2_o
@ SHLD GND?
MZ2—1 L

LOCATE I N I P2 PANEL (SEE SHEET 10).
GROUND ALL SHI ELDS AT THI'S END ONLY.
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FROM PREVI OUS IN

ASD DEVI CE

TO NEXT
ASD DEVI CE

(SHT#13)
(SHT#9)
(SHT#13)

(SHT#13)

(SHT#13)
(SHT#13)

(SHT#13)

ON__ OFF MZ7
'CE NC1@
2 ADIRESS  ||DO: HC37OPEN |  Ste—9 |,
i SWITCH NO1o— |-| —
E NC2@ G
DO: HC37CLOS | Ceo—0¢ea-
{ —JgT—@IN1 NO2@—1|-| —
(2535 oc | Al:RIO7RAT —
—J—Q@IN2
ctia {1 o0 DO: HC38OPEN | ce—4 |,
Nose—I- |- T —
—J1—@IN3
(BALCO { | oc |Al:R101RAT NC4o o
—Tom4 DO: HC38CLOS | cto—td oo
f‘g",QL‘ég) { oc | Al:R141TEMP voto Y2
@ SHLD
QSHLD DO: HC390PEN oo
M C5@
— INS
(0538 {T "o | AI:RIO9RAT nose—-|-| L
—@ IN6 NCé6@
RM203) {——ec Al : R203TEMP DO: HC39CLOS | ceo—bdC—
RS40 [—T—°N7 nose—I-|-| Y2-
(&840 {TToc | AI: ROOSTEMP =
:2‘5 DO: HC400PEN | c7e ‘“
No7e—t |-| —
@A01
NC8@ G
Y DO: HC40CLOS | cgolJ LC_
@C NO8@— Y2
@A03
24-Ho———| P23
@ AO4
ox 24-6o——| P2—4
@ SHLD GND?

MZ2-1
LOCATE I N | P2 PANEL
GROUND ALL SHI ELDS A

%_SEE SHEET 10&.
THI'S END ONLY

——I1 P2-19
| P2—20

AV37

AV38

AV39

AV40

(SHT#13)

(SHT#13)

(SHT#13)

(SHT#13)

FROM PREVI OUS

ASD DEVI CE IN_({/reD
ON _ OFF MZ8
'03 NC1@
o ADDRESS . Ccle
0 NEXT 2 ADIRES DO: HC440PEN | C1o—79 |y
ASD DEVI CE D
- NC2@ G
DO: HC44CLOS | C20—19¢-2-
RS44 [— @\ No2o—}[-| &
(sHT#13)  (BLES {__Qc Al : R177TEMP
NC3o
— IN2
(SHT#9)  CT13 { oo |DI:PSFLOW DO: HC460PEN | c3@ i
S4 —1—@IN3 NO3e—-|-| —
(sTi3) (R348 {00 | i RiBaTEMP o |||
—Tone DO: HC46CLOS | c4o—td ¢
(SHT#9)  CT12 { [ oc  |DI:EF1FLOW — 2
@ SHLD NG5
Q@ SHLD
DO: HC490PEN | cse
——1—@INS Y1
(sHT#13)  (BRES) { oc | Al:R176TEMP Nose—1-|-| Y1
—T+—@IN6 NC6@
(sHTg1e)  CWAl { T on HVC’)STA?I'E‘W\\ bo: heascLos | o2 |lle
RS50 [ —T—@IN7 noso—I- || Y2
(sHT#3) (B850 {T e . R175TEMP
NC70
(SHT#16)  CWA2 { 2" | DI:HV4STATE / DO: HC500PEN | c7e—o .,
WW NO7@—|-| —
NC8o G
@A02 DO: HC50CLOS cso— L
ecC Noso—| 12
Q@AO03
24-Ho———| P2-5
o0 24-Go—
oc -6o———| P26
@ SHLD GND?
MZ2—1 T
LOCATE N I P2 PANEL (SEE SHEET 10). -
GROUND ALL SHI ELDS AT THI S END ONLY
FROM PREVI OUS BLK
ASD DEVI CE RED
ON _ OFF MZ9
E NC1@
TO NEXT b ADDRESS cle
NO1
ASD DEVI CE & SWITCH o
— NC2o
c2o
—T+—@IN1 NO2@
(sHT#13) RMI 83 {__Q,c Al : R189TEMP
NC3@
—T1@IN2
(sHT#13) RMI 88 {__QC Al : R188TEMP c30
NO3o
—T+—@IN3
(SHT#13) (Rgﬂ,gL%g,){ — oc |A:RIOITEMP oro
—1QIN4 c40Q
(sHT#13) RMILE { | oc | Al:R114TEMP ota
Q@ SHLD
@SHLD Ng::
—T+—@IN5
(SHT#13) (BALCO){ — [ oc |A:RIBSTEMP NO5©
—@ IN6 NCé@
(sHT413) RMI87 {__,ac Al : R187TEMP oo
RM1 34 @ IN7 . NO6@
(SHT#13) (BALCO){ — [ oc |A:RI34TEMP —
RM183 ——2Ns )
(SHT#13) (BALCO){ — [ oc |A:RIB3TEMP c7o
NO7@
@ A01
NC8@
@A02 cgo
@C NO8@
@A03
24—Ho——| P25
o0 24-Go—
@C ~ — 1| P2-6
Q@ SHLD GND?
MZ2—1

LOCATE OUTSIDE OF | P2 PANEL (SEE SHEET 10).
GROUND ALL SHI ELDS AT THI'S END ONLY.

———I1 P2-19
| P2—20

AV44

AV46

AV49

AV50

(SHT#13)

(SHT#13)

(SHT#13)

(SHT#13)
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- 246 =
~—— CLOSES VALVE
— OPENS VALVE

X

AV1—33
SEE SCHEDULE

Yy C

_

Mi cr oNet
Sensor
RS1-33 N___
Mi cr oNet VAV MN-SDK
Controller
— y-B
MNFLO-3T AdaPuss =
1 [
2 loCm
) 4 |31
A 8 w3
16 |3
~— 1o |pot 32 (-
SEE NOTES FOR oz<+—|
VAV#20 & 26 b ® (D02 =
ON SCHEDULE ® | D03 ULink [ ®
AT RI GHT -@ 24H Sensor @ <
246 (COM) S<—1 10 NEX
GND U-Bus o1 }MNFLO {u-sus)

PE—
— [ ———s
FROM PREVI OUS
24VAC H— MNFLO-3T ;} MNFLO (U-BUS)
FROM | P3 PANEL { MN1-33
(SEE SCHEDULE RI GHT) (G

= VAV BOX WITH REHEAT COIL

TYPI CAL OF 33 (SEE SCHEDULE)
NOTE: VAV—26 HAS NO HEATI NG COI L

TEMPERATURE
SENSOR

DS37-39 &

:E RS40, 44, 46, 49, 50
SEE
SCHEDULE

] HC
— > :: - NC —

VAV# | NT# MN#/ADDR.

NNNNNNNNONNNOMNONNNNNNN S = 2 S s s s

DUCT HEATI NG COl L SCHEDULE

AV37-40, 44
P B HT COI L 24V
He 46, 49, 50 HC# ( GPM/AV#) POWER
/

! 34 0.5/ AV34  I1P3-17,18
35 0.3 / AV35 I P3-17,18
36 0.3/ AV36 I P3-17,18
37 0.2 / AV37 | P3-19, 20
SEE & 38 0.9 / AV38 | P3—19, 20
4 i SCHEDULE 39 0.2 / AV39 | P39, 20
40 0.2 / AV40 | P39, 20
SUPPLY 41 0.2 / AV41 I P3-19, 20
DI FFUSERS 42 0.2 / AV42 I P3-19, 20
43 0.7 / AV43 | P3—-19, 20
! 44 0.3 / AV44 | P3-19, 20
45 0.3 / AV45 | P3—-19, 20
RETURN SUPPLY 46 0.2 / AV46 | P39, 20
47 0.2 / Av47 | P3-19, 20
48 0.2 / Av48 | P3—19, 20
DUCT HEATING COIL CONTROL 49 0.7 / AV49 | P39, 20
TYPI CAL FOR HC—37, 38, 39, 40, 44, 46, 49 & 50. g? 8'2 ; %g? : Eg_} g’ %8

REST ARE THERMOSTAT W RED DI RECTLY TO : :

VALVE (NON-DDC) —SEE SCHEDULE-RI GHT

COl L

VALVE

LOCATI ON TERM NATI ON

RM190
RM190
RM190
CORO12
CORO12
CORO12
CORO12
CORO12
CORO18
CORO18
CORO18
CORO18
CORO15
CORO15
CORO18
RM173
RM173
COR201

MZ7-NO1, 2
MZ7-NO03, 4
MZ7-NO5, 6
MZ7-NO07, 8

MZ8-NO1, 2

MZ8-NO03, 4

MZ8-NO5, 6
MZ8-NO7, 8

ROOM

SENSOR

RM176
RM175

TERMI NAL UNI'T SCHEDULE

CFM  CFM HT COl L 24V
MAX. M N.  (GPM/AV#) POWER
MN1 /1 190 95 0.2 / AV IP3-9,10
MN2 /2 705 355 0.6 / AV2 IP3-9,10
MN3 /3 795 535 0.3/ AV3 IP3-9,10
MN4 / 4 600 285 0.4 / Av4 IP3-9,10
MN5 /5 630 315 0.5 / AVS I P3-9,10
MN6 /6 350 180 0.3 / AV6 IP3-9,10
MN7 /7 280 140 0.2 / AV7 IP3-9,10
MN8 /8 500 250 0.3 / Av8 I P3-9,10
MNO /9 470 240 0.4 / AV9 IP3-9,10
MN10/ 10 300 150 0.2 / AV10  |P3-11,12
MN11/ 11 480 325 0.2 / AV11 | P3-11,12
MN12/ 12 1120 560 0.5 / AV12  |P3-11,12
MN13/ 13 200 145 0.2 / AV13  |P3-11,12
MN14/ 14 510 255 0.4 / AV14  |P3-11,12
MN15/ 15 705 470 0.2 / AV15  |P3-11,12
MN16/ 16 390 200 0.3 / AV16 |P3-11,12
MN17/ 17 225 150 0.3 / AV17 |P3-11,12
MN18/ 18 175 90 0.3 / AV18 |P3-11,12
MN19/ 1 860 450 0.4 / AV1S | P3-13,14
MN20/ 2 805 400 0.4 / AV20 |P3-13,14
MN21 /3 680 340 0.2 / AV21 | P3-13,14
MN22/ 4 330 165 0.3 / AV22 | P3-13,14
MN23/5 390 195 0.3 / AV23 |P3-13,14
MN24/ 6 720 360 0.4 / AV24 | P313,14
MN25/ 7 215 110 0.2 / AV25 | P3-13,14
MN26/ 8 855 375 —— ——  |P3-13,14
MN27/ 9 400 200 0.2 / AV27 | P3-15,16
MN28/ 10 840 420 0.3 / AV28 |P3-15,16
MN29/ 11 400 200 0.2 / AV29 |P3-15,16
MN30/ 12 570 285 0.2 / AV30 |P3-15,16
MN31/ 13 420 420 0.2 / AV31  |P3-15,16
MN32/ 14 385 190 0.2 / AV32 |P3-15,16
MN33/ 15 965 485 0.5 / AV33 |P3-15,16
SYM QTY
AV1-33, 37, 39-42, 44
44-43, 50, 51
AV34-36 3
AV38, 43, 49 3
DS37-39 3
MN1 =33 33
RS1-33 33
RS40, 44, 46, 49, 50 5
T34-36 3
T41-43, 45, 47, 48, 51 7
Ml SC. 1
ROOM DUCT SENSOR
TSTAT  SENSOR TERM NATION  NOTES:
RM1 89 — MZ9- N1 REMOTE SENSOR
RM188 —_— MZ9- N2 TC1101 TSTAT
RM1 91 —_— MZ9- N3  TC1101 TSTAT
——  RMI07  MZ74 N1 —
——  RMIO1  MZ74 N3 —
——  RMI09  MZ74 N5 —
— — MZ7- N7 —
RM114 — MZ9- N4 —
RM1 85 — MZ9- N5 —
RM187 — MZ9- N6 —
— — MZ8- N1 —
RM1 34 — MZ9- N7 —
— — MZ8- N3 —
RM183 — MZ9- N8 —
RM1 41 — MZ7- N4 —
— — MZ8- N5 —
— — MZ8- N7 —
RM203 —_— MZ7- N6 —

ATU
LOCATI ON

BRK124
BRK124
BRK124
BRK124
COR0O18
CORO18
COR0O18
CORO18
CORO18
CORO18
CORO18
CORO18
CORO18
CORO18
COR0O18
CORO18
CORO18
CORO18
COR201
COR201
COR201
COR201
COR201
COR201
COR201
COR201
COR201
COR201
COR201
COR201
COR201
COR201
COR201

SENSOR
LOCATI ON NOTES

RM123
RM120
RM003
RM124
RM1 30
RM1 33
RM1 36
RM1 81
RM137
RM152
RM1 51
RM174
RM153
RM154
RM161
RM163
RM164-WEST
RM164—EAST

RMQO1 NO ADJ. AT SENSOR, PUMPS5 | NTLK

RM245  ADD DO FOR HVAC2
RM210 I NTERLOCK

RM211
RM213
RM215
RM241

RM240 NO COl L/ADD DO FOR
RM218 HVAC1 | NTERLOCK

RM230 ESTABL. OCCUPI ED MODE

RM220

RM231 ESTABL. OCCUPI ED MODE

RM224
RM222

RM232 ESTABL. OCCUPI ED MODE

Bl LL OF MATERI ALS
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Scope of Work: Install automatic controls as necessary to provide proper control of equipment, as intended, and
as shown on the drawings and in the specifications. Integration with the existing SIEBE building automation
system (BAS) shall be by Control Contractors, Inc. Provide all work necessary for proper control of system as
required and as listed below.

Communication Electronics Room Control: Modify existing controls as follows:

BAS room thermostat, initially set at 64F, shall modulate VAV-26 damper to maintain room space temperature.
If VAV-26 is at full open position (full cooling) and room thermostat reaches three degrees above setpoint (67F
calculated room temperature), the VAV-26 damper shall close to minimum position and lead HVAC-3(4) unit
shall be enabled. The VAV damper shall also modulate to minimum position whenever the AHU supply air
temperature exceeds 65F. Communications Elec 240 room control shall utilize natural cooling from AHU unit
prior to using mechanical HVAC cooling. VAV-26 does not have a heating coil.

HVAC-3 (and HVAC-4) operation: HVAC-3 and HVAC-4 operate on a lead/backup basis. When BAS room
temperature sensor calls for cooling the lead unit (HVAC-3 or HVAC-4) shall be enabled by the BAS and shall
operate according to HVAC unit internal controls to provide the required cooling for the space. Only one unit
(HVAC-3 or HVAC-4) shall operate at a time. If lead unit fails to operate after a delay of 5 minutes the backup
unit shall activate and an alarm shall be sent to the BAS. HVAC-3 and HVAC-4 shall alternate lead/backup
designations once per week.

HVAC-3 and HVAC-4 units shall operate until room temperature sensor has returned to room temperature of 64F
(three degrees below HVAC unit enable temperature setpoint). BAS system shall enable HVAC-3 (HVAC-4) for
a minimum 10 minute run time unless shutoff by internal controls. Once room temperature setpoint is satisfied
(and minimum run time is achieved) the lead HVAC unit shall deactivate and the room temperature control shall
return to the VAV-26 terminal.

HVAC-3 (HVAC-4) unit shall operate when required during emergency generator operation. Verify that lead
HVAC unit automatically restarts when building power is off and then re-energized through emergency generator.

Air Handling Unit (AHU) Cooling: Modify existing AHU supply air controls as follows.

Building cooling system shall be enabled when outdoor air is no longer able to provide cooling for VAV terminals
as needed AND outdoor air temperature is above an adjustable 65F. BAS system shall enable outdoor condenser
unit (CCU) internal controls to provide necessary cooling air.

CCU controls shall maintain AHU supply air discharge temperature (when enabled) according to the following
adjustable cooling supply air reset schedule:

65F outdoor air temperature - 60F AHU cooling supply air discharge temperature
80F outdoor air temperature - 55F AHU cooling supply air discharge temperature

When enabled for cooling CCU unit internal controls shall open AHU evaporator coil refrigerant solenoid valves
(4 total - located in Mech. 204) and modulate digital scroll compressors as required to provide AHU discharge

cooling air temperature per above reset schedule. BAS shall deactivate CCU when building cooling is no longer
required or when outdoor air temperature drops below 62F. CCU unit shall operate for minimum of 10 minutes.

/A SEQUENCE OF OPERATIONS
NEY,
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