UNC Chapel Hill Master Specification Guideline Rev 2022

UNC Chapel Hill Control Guideline Specifications
Preface and Implementation Guidance to the Design Engineer

These Guideline Specifications set forth principles to assist the designers of building mechanical
systems in specifying and procuring the controls for those building systems. The intent of this
document is not to require a “one-size-fits-all” solution because that is simply not in the best
interest of UNC, nor is it a practical approach for procuring controls given the state of the control
industry. This document provides tools for the designer to specify the appropriate level of
control system quality for reliable control.

Decision-making guidance to the design Engineer is provided in these documents in the form of
‘Editor’s Notes’ so that the Engineer may make prudent decisions and specify the most effective
requirements for the system being installed and for those that have to use them. It is ultimately
the designer’s job to assess the systems to be controlled and the environments in which they will
be installed, commissioned, and operated and utilize the appropriate elements of this
specification.

Edits to each specification section shall be performed in Microsoft Word. All editing should be
performed using the ‘Track Changes’ options with all changes not accepted. This allows the
Owner to review all changes proposed to the Master Documents.

These Guideline Specifications apply the following principles to the control systems designed
and installed at UNC:

= Principle 1 — The control system must first and foremost provide effective and
reliable control, commensurate with the systems it is controlling. Obviously the
types, complexities and the criticalities of the systems being controlled will dictate the
quality of the control system that should be applied to them. The ultimate quality of the
control system is primarily dictated by the components that sense conditions, execute
logic commands, control devices and document the systems they are controlling. These
components are generally specified in Master Sections 230901 (BAS Basic Materials,
Interface Devices, And Sensors), and 230903 (BAS Field Panels).

» Principle 2-The manufacturer and installer must be highly qualified with extensive
experience and must be committed to thorough Commissioning (Cx). While the
control system components are very important, equally or more important is the expertise
and commitment of the installing contractor and their collaboration with the overall
commissioning team. The approved UNC BAS providers listed in Master Section
230900 are qualified to perform work on the UNC campus and are the only BAS
providers allowed to bid the project. Note that on partial renovation projects to existing
buildings where exiting BAS controls will continue to be used, the new controls will be
bid as sole source to match the exiting building’s BAS system.

= Principal 3: Specify detailed, energy efficient and proven Sequence of Operations
The designer must fully specify the logic for equipment sequences of operations and not
leave any programming needs and interpretations to the BAS programmer to figure out.
The purpose of the UNC control logic drawings is to provide that detailed, consistent and
comprehensive design logic for all projects at UNC. Standardized control design logic
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drawings and sequence of operations also helps both installers and UNC maintenance
and operating staff as they work on the many buildings on campus. The UNC guidelines
include a library of logic diagrams and written sequence of operations that are somewhat
general in nature and covers most but not all applications and designs. The written
sequences will need to be modified as needed for each project’s specific design
application. The UNC logic diagrams should be used as a starting point and will need
some editing by the designer to meet the specific project’s control design requirements.

= Other: Require monitoring of standalone Equipment and Systems. For standalone
equipment and systems that are not controlled by the BAS, a BACnet interface is required
for monitoring and when needed alarming to the BAS. Examples include potable water
booster pumps and controls, motor VFD interfaces, critical lab equipment such as lab air
compressors and vacuum systems, electrical panel energy metering systems and lighting
control systems.

Conclusion:

Application of these Principles to a given project requires the designer to research/consider the
project-specific environment and requirements and to edit these specification appropriately. The
specific decision depends on a number of other important variables, including the specific
HVAC control applications being served, the critical nature of the area or facility being served,
the quality and capabilities of the local installer, and operator capabilities. Those specification
items identified in Blue Italic Text are to be modified, all other items in the specification are
generally to remain unchanged unless approved by UNC personnel.

The designer is cautioned to apply or find the appropriate level of expertise to complete this
specification - otherwise, the result could be a specification with inadequate and contradictory
requirements that cannot be enforced. Depending on the controls complexity the designer should
arrange for a separate meeting with UNC to review and discuss the sequence of operations and
control logic during CD design review.

These specification sections are copyrighted by Facility Dynamics Engineering and licensed for use for
UNC Chapel Hill only.
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DUCT VAV AH WITH PREHEAT & CHW COIL, NO RETURN FAN, DCV

DUCT VAV AH WITH PREHEAT, CHW COIL & RETURN FAN, NO EXHAUST AT MIN OA
DUCT VAV AH WITH PREHEAT, CHW COIL & RETURN FAN, W/ UNIT EXHAUST AT MIN OA
DUCT VAV AH WITH PREHEAT & CHW COIL, MIN OA DAMPER, NO RETURN FAN

DUCT CV AH WITH PREHEAT, CHW & REHEAT COIL, MIN OA DAMPER & RETURN FAN
DUCT CV AH WITH PREHEAT, CHW & REHEAT COIL, CO2 VENTILATION & RETURN FAN

100% OA CV AH WITH HEAT RECOVERY, PREHEAT & CHW COIL
100% OA VAV AH WITH PREHEAT & CHW COIL
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SINGLE

DUCT CV AH WITH PREHEAT & CHW COIL, MIN OA DAMPER & RETURN FAN
DUCT CV AH WITH PREHEAT & CHW COIL, MIN OA DAMPER, NO RETURN FAN

DUAL DUCT VAV AH CONTROL, NO EXHAUST AT MIN OA FLOW
DUAL DUCT VAV AH CONTROL, WITH UNIT EXHAUST AT MIN OA FLOW
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SINGLE DUCT VAV BOX (COOLING ONLY)

SINGLE DUCT VAV BOX (WITH HW REHEAT CONTROL)

SINGLE DUCT VAV BOX (WITH HW REHEAT CONTROL) W/HEATING MIN FLOW SETPOINT
DUCT MOUNTED HW REHEAT COIL

DUAL DUCT VAV BOX CONTROL

LAB FLOW TRACKING ZONE

LAB FLOW TRACKING ZONE WITH HOOD

LAB FLOW TRACKING ZONE WITH HOOD & SNORKEL

LAB FLOW TRACKING MULTI ZONE

LAB CV ZONE

STEAM TO HW CONVERTER WITH CV PUMPS
STEAM TO HW CONVERTER WITH VV PUMPS
PROCESS CHILLED WATER LOOP

GLYCOL HEAT RECOVERY RUN AROUND LOOP
UNUSED

REDUNDANT CV EXHAUST FAN CONTROL FOR MANIFOLD EXHAUST LAB SYSTEMS
REDUNDANT VAV EXHAUST FAN CONTROL FOR MANIFOLD EXHAUST LAB SYSTEMS
FAN COIL UNITS

ELECTRIC UNIT HEATER

GENERATOR ROOM EXHAUST CONTROL

MISCELLANEOUS CONTROLS
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Temp | N DD Stabio Press [N

PQINTS LIST REVISIONS
POINT POINT TYPE No.| DESCRPTION | DATE
ADDRESS DESCRIPTOR DI |A|DO|AO|W REMARKS
NOTES Supply Fan S/S B
1. Locate down stream duct static pressure pick—up tube Supply Fan Status | °
approximately 2/3 down duct. See floor plans for Supply Fan Speed .
S0 location. DD Staic Press °
v 1] Safet 2. Provide communications interface to the control system Supply Temp .
In‘:srlgck for diagnostic point information. Refer to points list
D-3 RETURN AR +a for required points to be mapped. SmnkaLEm_Alnun_ " "
: X #'—2Smoke/Fire Alarm| DI 3. Provide multiple Freezestats as required to achieve 3ft Digch Hi Static
of element for each 3 sq.ft of coll face area. Suct Lo Static
4. Provide CHWR temperature well and sensor on all units PH Coil DAT .
with coll capacity greater than 10 tons. Freezestat o
5. Provide Return Air or Space CO2 sensors for demand Mixed Air Temp o
ventilation applications only. - A
6. Coordinate with mechanical design to ensure adequat "
straight lengths of duct and proper range on the Retun Air €02 ° See Note §
''''' sensor. OA AFMS is not necessary for demand Space C02 . See Note 5
ventilation applications. OA Flow L) See Note 6
7. Where applicable per mechanical design. CHW Valve o
> Diech H Static [DI] > 8. See sheet C—4.05 Miscellaneous Controls for additional CHWR Temp o See Note 4
equipment detalls. n
Vs 9. Reset values shown should be adjusted for optimized HY Valve
ey building and energy performance. Al reset logic will Clrc Pump S/S . See Note 7
ci reside in BAS gateway. @ Circ Pump Status | ° See Note 7
> ||| b — Econ Dampers hd
o T OA Darmper .
VED Alorm /Fault « | interfuce Point
outsoE AR LES SeR | | D Pl e it P
W [c02] VED Spd Feedback o_|Interface Point
= L _____ _J VED KW *_|Interface Point
-~ B E;sﬂ [oer] @O VFD In Bypass + [ Interfocs Point
L

LOGIC VARIABLES
DESCRIPTION
ON WHEN OCCUPED NODE ACTVE
ON WHEN UNIT COMNANDED TO START

:

ON WHEN SUPPLY FAN ENERGIZED AND STATUS PROVEN

ON WHEN OA CONDITIONS ALLOW ECONOMIZER CONTROL
ON WHEN LO STATIC ALARN IS ACTIVE

ON WHEN FREEZESTAT IS IN ALARN
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&J E‘ﬁ i — E [OAT > [VARIBLE VALLE OF OUTSIDE AR TEWPERATURE %‘ S

L [ZH0W> IEEL VARIABLE VALUE OF SUPPLY AR TEWPERATURE e 5
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=0 NOTES POINTS LIST REVISIONS
|~ R Fn S50l < Retum Humidty | N 1. Locate down stream duct static pressure pick—up POINT POINT TYPE No. | DEScRIPTION | DATE
2T e— O T ryrarTl > fo0n Jopronimotely 2/3 down dust.  See fioor plone ADDRESS DESRPTOR _ 1DI LA IDOIAO Lwe | REMARKS
— - #—SReum Fon Staws| D] > 7 4 2. Provide communications interface to the control Supply Fan S/§ °
m # system for diagnostic point information. Refer to Supply Fan Status | ©
[DPs4] |_TSI_T| points list for required points to be mapped. Supply Fan Speed
low SD 3. Provide multiple Freezestats as required to achieve Retum Fan S/S
v 1] 3ft of element for each 3 sq.ft of coil face area. Retun Fon Status | ©
7 4. Provide CHWR temperature well and sensor on all R
EXHAUST AR N p-3 RETURN AR units with coil capacity greater than 10 tons. Retun Fon Speed
) N 5. Coordinate with mechanical design to ensure DD Staic Press . See Note 1
/ adequate straight lengths of duct and proper range Supply Temp °
on the sensor. Fan AFMS may be duct or inlet PH Col DAT o
type, see plans for design. o
CEoonomizer [M0] X |_HE|=/ 6. Provide Return Air or Space CO2 sensors for freezestat "
demand ventilation applications only. Mand.Ar_'[emp. n
: Supy FonSSJ00] & | 7. Where applicable per mechanical design. MMLIW
I_ Supply Fon A0 N 8. See sheet C—4.05 Miscellaneous Controls for Retumn Air Humidit hd T
''''' = - additional equipment details. Retumn Air €02 ° lof
LT IR T ] — \_| | 9. Reset values shown should be adjusted for Space €02 . See Note 6
2 . |@ optimized building and energy performance. All CHW Valve N
> OAfw N[ > M: "o PErI0] | 1 Sy Fi e 01 reset logic will reside in the BAS gateway. CHWR T A See Note 4
} HW Valve °
7 g Sofety Safety (O ® B
Z e - m Con bangr .
tow | DPS2) SD Space 02 [N 0A Flow :
|'| Ie 1] | | Supply Hi Static .
il _ _ [co2] Supply Lo Static | -
OUTSDE AR | ST ® M o SUPPLY AR L _____ _J Retum Hi Static | -
| U Retum Lo Static | -
Zone Hum N Supply Air Flow °
Fiter HE' / Pre—Fiter Finol Fiter L[0) Retum_Air Flow .
4 Cmwme o] < Smke/Fire Aarm | ©
. Circ Pump S/S . See Note 7
COhDomper [MO] < . 5| | ¥ Circ Pyrnp Status | © See Nots 7
| | W o . VED | Interface Pt.
MU 3, T ] E— VED Fault Code « | Interface Pt
DD StaticPress [A| > Safet,
LY d & |® < o A (= interinck VED Spd Feedback « [ inkerfoce Pt
(= — #~>Smoke/Fire Aarm) DI VED KW + | Interfoce Pt.
@ P S, DO VED In Bypass o | Interface Pt.
LZ CP_Status 1] _J)
______ Zone Humidity °
UV Light Alarm .
SINGLE DUCT VAV AH WITH PREHEAT, CHW COIL & RETURN FAN, NO UNIT EXHAUST AT MIN OA FLOW
— e __ HaCondtos -
ﬁ — —
oA Temp _[1F) LI <[l -—| N
LOGIC VARIABLES

:

DESCRIPTION

ON WHEN OCCUPIED MODE ACTVE

ON WHEN UNIT COMMANDED TO START

ON WHEN SUPPLY FAN STATUS PROVEN

ON WHEN RETURN FAN STATUS PROVEN

ON WHEN OA CONDITIONS ALLOW ECONONIZER CONTROL

ON WHEN FREEZESTAT IS IN ALARM

ON WHEN FIRE ALARM IS ACTVE

ON WHEN SUPPLY LO STATIC PRESSURE ALARM IS ACTMVE

ON WHEN SUPPLY HI STATIC PRESSURE ALARM IS ACTVE

9888168860

ON WHEN ANY SHUTDOWN SAFETY IS ON

VARIABLE CALCULATED VALUE OF HIGHEST SPACE TEMPERATURE

VARIABLE VALUE OF SUPPLY AR FLOW (CFN)

VARIABLE VALUE OF OUTSIDE AIR TEMPERATURE

VARIABLE VALUE OF SUPPLY AR TEMPERATURE

VARIABLE VALUE OF PREHEAT AR TEMPERATURE

VARIABLE VALUE OF MIXED AR TEMPERATURE

VARIABLE VALUE OF RETURN AIR HUNIDITY

VARIABLE VALUE OF NIN OA DAMPER POSTION

The University of North Carolina
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VARIABLE CALCWATED VALUE OF DISCHARGE TEMPERATURE SETPOINT

Chapel Hill, North Carolina
Standard Control Drawings

Software Logic Diagram

CPCT> |VARWBLE CALCULATED VALUE OF CHW VALVE POSITION
VARUBLE CALCULATED VALUE OF HW VALVE POSITION
VARIBLE CALCULATED VALUE OF ECONOMIZER PID OUTRUT - Ty
[OAFTW> |VARBLE VALUE OF OUTSIDE AR FLOW (CF) Drawn RR
VARIABLE CALCULATED VALUE OF OA FLOW SETPOINT Chid i
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SUPPLY FAN VSD (TYPICAL FOR RETURN FAN VSD)
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=0 NOTES POINTS LIST REVISIONS
= e (Rom s ool < Retum_Humidy | N 1. Iio’::clte down_ st:elamz}:lgc‘tj stutl;: ptresssure :Ick—ulp POINT POINT TYPE No.| pEscrIPTION | DATE
ube approximatel jown duct. ee floor ans
> Retum W Stafic (D] > vsD | *— AT al y for Iocgfion. y P! ADDRESS DESCRIPTOR DI [ A|DO[AO|w REMARKS
7 — . 7 Vi 2. Provide communications interface to the control Supply Fan S/S b
m # system for diagnostic point information. Refer to Supply Fan Status | ©
5] |_TSI_T| polnts list for required points to be mapped. SE VSD Alarm « | Interface Point
low SD 3. Provide multiple Freezestats as required to achieve Supply Fan Speed .
v 1] 3ft of element for each 3 sq.ft of coil face area. Retum Fan S/S N
1 ﬁ 4. Provide CHWR temperature well and sensor on all A
EXHAUST AR N| o-3 RETURN AR units with coil capacity greater than 10 tons. Retum Fan Status
) N 5. Coordinate with mechanical design to ensure RF VSD Algrm o | Interface Pohnt
/ adequate straight lengths of duct and proper range Retumn Fan Speed .
on the sensor. Fan AFMS may be duct or inlet DD Staic Press . See Note 1
type, see plans for design. o
CEeonDompers O] &% |_HE|=/ 6. Provide Return Air or Space CO2 sensors for m.? N
demand ventilation applications only. n
: Supy FonSSJ00] & | 7. Where applicable per mechanical design. Ereezestat
I_ Supply Fon A0 N 8. See sheet C—4.05 Miscellaneous Controls for Mixed Ar Temp °
T P L] —— __ additional equipment details. Retum Alr Temp °
. 2Swply Fon Stas] D \_| F(D s N 9. Reset values shown should be adjusted for Return Air Humidit .
o optimized building and energy performance. All .
e | ssETn L1 T reset logic to reside in BAS gateway. 2 - T
} } CHW Vaive ° See Note 6
{ % =2 ) Gl Teng -
HW Valve 3 See Note 4
tor P52 [s0] Economizer .
,-l ] N i OA Flow .
1 _ _ b Supply Hi Static °
OUTSDE AR | i L ai[G) o : SUPPLY AR I T
i N b Retun Hi Static .
i ‘
Retum Lo Static | -
Fiter Supply Alr Flow .
_— @ Retumn Air Flow °
. Smoke/Fire Alarm | *
> W hgt Aom DI > ¥ Cire Pump S/S : See Note 7
. Circ Pump Status | ° See Note 7
VD Agun&gu_t | Interface Pt.
| @ DO Stoe Press (A ﬁl%feeﬂtgck VED Fault Code o_| Interface Pt.
#/—>Smoke/Fire Alarm| DI VED Spd Feedback > {interfoce Pt.
VED KW o | Interface Pt.
VID In Bypass o _| Interface Pt.
Zone Humidity .
UV Light Algrm :
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LOGIC VARIABLES

:

DESCRIPTION

ON WHEN OCCUPIED MODE ACTVE

ON WHEN UNIT COMMANDED TO START

ON WHEN SUPPLY FAN ENERGIZED AND STATUS PROVEN

ON WHEN RETURN FAN ENERGIZED AND STATUS PROVEN

ON WHEN OA CONDITIONS ALLOW ECONONIZER CONTROL

ON WHEN THE SUPPLY H PRESSURE ALARM IS ACTIVE

ON WHEN THE SUPPLY LO PRESSURE ALARM IS ACTIVE

ON WHEN FREEZESTAT IS IN ALARM

ON WHEN FIRE ALARM IS ACTVE

Jel8 5l

ON WHEN UNIT SHUTDOWN ALARM IS ON

VARIABLE CALCULATED VALUE OF HIGHEST SPACE TEMPERATURE

VARIABLE VALUE OF SUPPLY AR FLOW (CFN)

VARIABLE VALUE OF OUTSIDE AIR TEMPERATURE

VARIABLE VALUE OF SUPPLY AR TEMPERATURE

VARIABLE VALUE OF PREHEAT AR TEMPERATURE

Chapel Hill, North Carolina

VARIABLE VALUE OF MIXED AR TEMPERATURE

VARIABLE VALUE OF MIN GA DAMPER POSITION (BASED ON OA FLOW PID OUT)

VARIABLE CALCULATED VALUE OF DISCHARGE TEMPERATURE SETPOINT

The University of North Carolina
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VARIABLE CALCULATED VALUE OF CHW VALVE POSITION

Standard Control Drawings

Software Logic Diagram

HPCT > |VARBLE CALCULATED VALUE OF HW VALVE POSITION
VARABLE CALCULATED VALUE OF ECONOMIZER PID OUTPUT
[OAFLW> |VARWBLE VALUE OF OUTSIDE AR FLOW (CFM) -~ R
VARIABLE CALCULATED VALUE OF CHW VALVE POSITION FOR DEHUMDIFICATON [ BMV
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NOTES POINTS LIST REVISIONS
POINT TYPE
1. Locate down stream duct static pressure pick—up tube ADDRESS DESP&::’TI'OR DIJA [DOJAO] W REMARKS NO.| DESCRIPTION | DATE
Retum Air Temp | A M_LAII_I—> approximately 2/3 down duct. See floor plans for
I'rI location. Supoly Fan S/S :
4 7 Safaty 2. Provide communications Interface to the control system Supply Fan Status | ©
= Interlock for diagnostic point information. Refer to points list for Supply Fan Speed
2 required points to be mapped. i 5 See Note 1
1] #/~2Smoke/Fire Narm) DI 3. Provide multiple Freezestats as required to achieve 3ft &Dﬁﬂ%ﬂﬁ? N
of element for each 3 sq.ft of coil face area. o " .
EXHAUST AR RETURN AR 4. Provide CHWR temperature well and sensor on all units Supply Hi m
with coll capacity greater than 10 tons. hd
5. Coordinate with mechanical design to ensure adequate PH Coi DAT °
straight lengths of duct and proper range on the Freezestat .
sensor. i & .
6. When applicable per mechanical design. Mund.Ar_'[emp A
7. See sheet C—4.05 Miscellaneous Controls for additional Retum_ Air Temp
s Fn S0l & N\ equipment details. CHY Valve =
| quip
! AN ] E— Fon 20| - N 8. Reset values shown should be adjusted for optimized CHWR Temp hd See Note 4
_J__ ''''''' Ll ] — S LN building and energy performance. All reset logic to HW Valve ]
5 m Supply fan ha r-—— reside in the BAS gateway. Circ Pump S/S . See Note 6
;Lrl; Yo > PHCADA [A] > ] | :@ Girc Pump Stafus [ * See Note 6
. Economizer °
| Min OA Flow °
Min OA Damper °
L ,,(_HEF.\ Smoke /Fire Alarm | °
VFD Algrm /Fault o _| Interface Point
VFD Fault Code | Interface Point
VFD Spd Feedback | Interface Point
- SUPPLY AR T VED KW « [ interfoce Point
NC. VED In Bypass ©_| Interface Point
OUTSIDE AR .
I [3FT1] Zons Humidity -
i ® :
Jif IO Mo+ T UV Light Alom
& e #
. LOGIC VARIABLES
EB ’ DO Stotic Press [A] BINARY ANALOG DESCRIPTION
) ON WHEN OCCUPIED MODE ACTVE
(Wn OADomper [ ¢ 'ON WHEN UNIT CONMANDED T0 START
Y] E— ON WHEN SUPPLY FAN ENERGIZED AND STATUS PROVEN
ON WHEN OA CONDITIONS ALLOW ECONOMIZER CONTROL
ON WHEN DISCHAREGE HGH PRESSURE SWITCH IS N ALARM
ON WHEN SUCTION LOW PRESSURE SMITCH IS IN ALARM
ON WHEN FREEZESTAT IS IN ALARM
SINGLE DUCT VAV AH WITH PREHEAT & CHW COIL, MIN OA DAMPER, NO RETURN FAN on W e At s K
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VARIABLE CALCULATED VALUE OF HIGHEST SPACE TEMPERATURE

VARIABLE VALUE OF OUTSIDE AIR TEMPERATURE

VARIABLE VALUE OF SUPPLY AR TEMPERATURE

VARIABLE VALUE OF PREHEAT AR TEMPERATURE

VARIABLE VALUE OF NIXED AR TEMPERATURE

VARIABLE CALCULATED VALUE OF DISCHARGE TEMPERATURE SETPOINT

VARIABLE CALCULATED VALUE OF CHW VALVE POSITION

VARIABLE CALCULATED VALUE OF HW VALVE POSITION

VARIABLE CALCULATED VALUE OF ECONOMIZER PID OUTPUT
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VARIABLE CALCULATED VALUE OF MINIMUM OA DAMPER POSITION
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NOTES
7 —EEmrasAO] <
Starter 4 o 575 [oo 1. Provide multiple Freezestats as required to

o2 o Fon St D1 achleve 3ft of element for each 3 sq.ft of coll
face area.

2. Provide CHWR temperature well and sensor on
all units with coll capacity greater than 10
tons.

EXHAUST AR D-3

. When applicable per mechanical design.

. See sheet C—4.05 Miscellaneous Controls for
additional equipment details.

5. Reset values shown should be adjusted for

optimized building and energy performance.

P~

RETURN AR

All reset logic will reside in the BAS gateway.

7 —Cash Fn S0 <
SSuply Fon Stows| DI

Starter

> Zone Override | DV >

2 Setpoint Adjust | A >

2 Space Temp |A >

OUTSIDE AR

SUPPLY AR [Ts6]

@
Es;II T P A
#

Safety
| > Interlock
#—>Smoke/Fire Alarm| DI

REVISIONS

NO. | DESCRIPTION | DATE

-

I(_—l
I —'__

—_—— e —— e —— e — — — — —— —— e — — — — —__Cooling Coll Contral

Normal Occupied Mode

(Zons Guerrige f7)— —! @

CHWR Temp _|vP) Zone Humi

Enable < 63 (od})

K& oisable > 85 (od])

Q)
(CHsfrark Dom 1P)—

Utllize volues from the EMCS weather station. Revert to bullding OAT
sensor on a netowrk communications fallure with the EMCS. o J

T le PR o

p
ED>—{[F [ef- — —

Enable < 45 (ad}) I
Discble > 50 (ad}.)

PQINTS LIST
POINT POINT TYPE
ADDRESS DESCRIPTOR DI | A |DO|AO| w REMARKS
Supply Fan S/S .
Supply Fan Status
Retun Fan S/S
Return Fan Stotus | ©
Supply Temp
PH Coil DAT
Freezestat
ixed AT T
ChW Coil DAT
Space Temp
Setpoi n
Zone Override
RA Humidity
PreHeat Valve
Clrc Pump S/S See Note 3
Circ Pump Status See Note 3
CHW Valve
RH Valve
Economizer
Min OA Damper
CHWR Temp See Note 2
one Humidity
UV Light Alarm
LOGIC VARIABLES
BINARY ANALOG DESCRIPTION
[Occ> ON WHEN OCCUPIED MODE ACTVE
Ru> ON WHEN UNIT COMMANDED TO START
ON WHEN SUPPLY FAN ENERGZED AND STATUS PROVEN
MAGO> ON WHEN OA CONDITIONS ALLOW ECONOMZER CONTROL
HIG > ON WHEN SPACE TEMPERATURE LOWER THAN NORMAL SPACE SETPOINT
[R> ON WHEN FREEZESTAT IS IN ALARM
[Fire> ON WHEN FIRE ALARM IS ACTIVE
[SFy> ON WHEN ANY UNT SHUTDOWN SAFETY IS ON

VARWBLE VALUE OF SPACE TEMPERATURE

VARWBLE CALCULATED VALUE OF NORMAL SPACE TEMPERATURE SETPOINT

[

VARWBLE VALUE OF OUTSIDE AR TEMPERATURE

VARUBLE VALUE OF SUPPLY AR TEMPERATURE

VARWBLE VALUE OF PREHEAT AR TEMPERATURE

VARUBLE VALUE OF NIXED AR TEMPERATURE

VARWBLE CALCULATED VALUE OF DISCHARGE TEMPERATURE SETPOINT

VARWBLE CALCULATED VALUE OF CHW VALVE POSITION

VARWBLE CALCULATED VALUE OF HW VALVE POSITION

VARWBLE CALCULATED VALUE OF ECONONIZER P OUTPUT

VARWBLE VALUE OF COOLING COL SUPPLY AR TEMPERATURE

VARUBLE VALUE OF DEHUMIDIFICATION SETPOINT

O || ||
R S L

VARWBLE VALUE OF RETURN AR HUMIDITY
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Standard Control Drawings
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POINTS LIST REVISIONS
e €. 553 [ N NOTES PONT PONT TYPE No.| DESGRIPTION | DATE
Storter 1. Provide multiple Freezestats as required to ADDRESS DESCRIPTOR DI | A [DOJAO|w | REMARKS
€s2] Fan Status] DI ?:gle\;ereift of element for each 3 sq.ft of coll Supply Fan S/S .
2. Provide CHWR temperature well and sensor on 5 "
all units with coll capacity greater than 10 tons. Retum Fan S/S °
i 3. Provide Retun Air or Space CO2 sensors as Retum Fan Status |
directed. Supply Temp .
4. When applicable per mechanical design. PH DAT o
EXHAUST AR D-3 RETURN AR 5. See sheet C—4.05 Miscellaneous Controls for chanzﬁim .
NC additional equipment details. : " A
6. Reset values shown should be adjusted for "
optimized building and energy performance. All ChW Coil DAT °
— reset logic will reside in the BA@ateway. hd
r— ————— j S.&tnmn.LMu;t - °
| Space C02 ] .
E Retum Air Temp hd
I 7 | | RA Humidity .
MLAIQI; > Freestat DI > [ coz] PreHeat Valve ° T
o Wi T [ A ! ] E— A A — T —— ot Bump mp sﬂ/nsh T T Son Nots 4
2 ne >
| /I P Col D[ Al p il Fon Statig} O - = CHW Valve .
L 2 4 2 Setpoint Adjust [A] > RH Valve o
"‘—HEF\ Tomp | A Economizer .
; Space/Retum €02 . Ses Note 3
» 1 b CHWR Temp . See Note 2
\ P
\ ‘ [s6] Fire Alorm .
01 | @ b SUPPLY AR Zone Humidity .
A v - - =l Zone [ UV Light Alarm | -
OUTSIDE AIR
L, - &0
A"
T k) E— >Wight Alom (D] > *
: | % 7 i
£8 Supply Te A
£/ | g I [ E— Saioy
CHWR Tem > | Interlocl
E) 7 E__ [A] S e i LOGIC VARIABLES

'

DESCRIPTION
ON WHEN OCCUPIED MODE ACTME
ON WHEN UNIT CONMANDED TO START

ON WHEN SUPPLY FAN ENERGIZED AND STATUS PROVEN
ON WHEN OA CONDITIONS ALLOW ECONOMIZER CONTROL

ON WHEN RA HUNITY LOWER THAN DEHUMIDIFICATION SETPOINT
ON WHEN SPACE TEMPERATURE LOWER THAN NORMAL SPACE SETPOINT
ON WHEN FREEZESTAT IS IN ALARM

e, = R

Coer) | = __ ___________
e o O I —'_ m“m,“m .

ON WHEN FIRE ALARN IS ACTIVE
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ON WHEN UNIT SHUTDOWN ALARM IS ON

VARWBLE VALUE OF SPACE TEMPERATURE

VARWBLE CALCULATED VALUE OF NORMAL SPACE TEMPERATURE SETPOINT
VARWBLE VALUE OF OUTSIDE AR TEMPERATURE

___me—ehgl __ =m=ST

©,
‘ . > CWColDAT A > [CCST> [N E VARMBLE VALUE OF SUPPLY AR TEWPERATURE
—————— | 0]© [{[1F >[safo] VARWBLE VALUE OF PREHEAT AR TEMPERATURE
| | > CRTemp | > (CCHWR Temp_[WP) [mpcr> VARWELE VALUE OF NIXED AR TEMPERATURE

VARUBLE CALCULATED VALUE OF DISCHARGE TEMPERATURE SETPOINT
VARWBLE CALCULATED VALUE OF CHW VALVE POSITION

VARUBLE CALCULATED VALUE OF HW VALVE POSITION

VARUBLE CALCULATED VALUE OF ECONONIZER PID OUTPUT
VARUBLE VALUE OF COOLING COL SUPPLY AR TEMPERATURE
VARWELE VALUE OF DEHUMIDIFICATION SETPOINT

VARUBLE VALUE OF RETURN AR HUMIDITY

VARWELE CALCULATED VALUE OF MINMUM ECON DAMPER POSTON
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Standard Control Drawings
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XN T ] CSwphy Fn S/SJ00] <
—~#5wply Fan Satus|DI| >
to Storter . . —to Starter Froazestat
| J, [ > RCaiDA [A]
7 z7
|— - fslaE]
N | N/
OUTSIDE AR ¥ q ?‘;' | L 'E'
q | T
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Pre—Fiter Final Filter
XTI A 1]
ER Retum Temp [A[___ > ;
T -
— it
g 3
> Whw (A >—\ 3 g
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]
ERP

ERR
ERS
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SUPPLY AR

NOTES

POINTS LIST

REVISIONS

1. Provide multiple Freezestats as required to achleve 3ft of
element for each 3 sq.ft of coll face area.

Provide CHWR temperature well and sensor on all units
with coil capacity greater than 10 tons.

Where applicable per mechanical design.

See sheet C—4.05 Miscellaneous Controls for additional
equipment details.

Reset values shown should be adjusted for optimized
building and energy performance. All reset logic will
reside in the BAS gateway.

[ I

X or SP Humdm] A >

N\

Safety
| Interlock
#—Smoke/Fire Alarm| DI

POINT POINT TYPE

ADDRESS REMARKS

NO. | DESCRIPTION | DATE

DESCRIPTOR DI|A|DO|AO|W
Supply Fan S/S .

Supply Fan Status | ©

Air Flow

PH Coil DAT

Freezestat

ER Coi DAT

See Note 2

CHWR Temp
CHW Valve

HW Valve
Circ Pump S/S

Circ Pump Status

Fire Alorm

FR Pump S/S

FR Pump Status

ERP VFD Algrm

ERP Speed

ER Supply Temp

ER Return Temp

ER Flow

EX or SP_Humidity

UV Light Alarm

LOGIC VARIABLES

ANALOG DESCRIPTION

ON WHEN OCCUPEED MODE ACTIVE

ON WHEN UNIT COMMANDED TO START

ON WHEN SUPPLY FAN ENERGIZED AND STATUS PROVEN

ON WHEN SMOKE DETECTOR IS IN ALARM

ON WHEN FREEZESTAT IS IN ALARN

ON WHEN FIRE ALARN IS ACTVE

J85eleee

ON WHEN "FRZ", "Fire® OR "SNK" ARE ON

VARUBLE CALCULATED VALUE OF HIGHEST SPACE TEMPERATURE

VARUBLE VALUE OF OUTSDE AIR TEMPERATURE

VARUBLE VALUE OF SUPPLY AR TEMPERATURE

100% OA CV AH WITH HEAT RECOVERY, PREHEAT & CHW COIL

VARIABLE VALUE OF PREHEAT AR TEMPERATURE

VARWBLE CALCULATED VALUE OF CHW VALVE POSITION

[E}-CHanudl Engbie 1P} —
Run Continuoudly (Hiodule Power OVP)—

oo s — >
-

OA Temp Bidg [A [
E®
(Ewcs oA Temp ) — — @) ®
S o S

Misc Monitorin
© JW
> RHCADAT N[ > (CRH_Coll DAT _[VP)
©
Alr Flow N
©

(_Zvrs’ﬂmwhﬂ @

[©
DERPVD Nam DI >

RPSows [0 > @ _______ m

I

I

I

I

I

I

BTU Recovered Today |
[G) Total BTU Recovered Previous Day

k6] Total KBTU Recovered Month—to—Date :

I

I

I

I

I

I

I

Total KBTU Recovered Previous Month
Total MBTU Recovered Year—to—Date
Total MBTU Recovered Previous Year

VARWBLE CALCULATED VALUE OF HW VALVE POSTION

g0eEEs

VARUBLE CALCULATED VALUE OF ENERGY RECOVERY PUNP SPEED

ON WHEN ENERGY RECOVERY SYSTEM ENABLED IN HEATING MODE

ON WHEN ENERGY RECOVERY SYSTEM ENABLED IN COOLING MODE
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NETTR I ] —

<Supply Fan Speed|A0| &~ N—

SUPPLY AR

Fon Status] OV >— N e
SO ES Staws [DI] > S Suct Lo Static_| _| I@
1o VO . o
| J' |_ S PHCol DA A > .
7 7 7 > ERCADA [N > Freezestat | DI }
L 7 " Safety Safety
1 = I 5] # ihhlodc nterlock
[7s3] jow [ DPS2]
P
OUTSIDE AR L R ® ﬁ b
( C b u
N P
Pre~Fiter Final Filter E‘ISI‘
- - S Arrow [A] > 1
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E
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Czill0)
%

D Stobc Press [A|_———— >

Locate down stream duct static
pressure pick—up tube approximately
2/3 down duct. See floor plans for
location.

. Provide communications interface to

the control system for diagnostic point
information. Refer to points list for
required points to be mapped.

. Provide multiple Freezestats as

required to achieve 3ft of element for
each 3 sq.ft of coll face area.

. Provide CHWR temperature well and

sensor on all units with coil capacity
greater than 10 tons.

5, When applicable per mechanical design.
. See sheet C—4.05 Miscellaneous

Controls for additional equipment
details.

. Reset values shown should be adjusted

for optimized building and energy
performance. All reset logic will reside
in the BAS gateway.

. Air flow station is optional.

/

Safety
| = Interlock
#/—2Smoke/Fire_Alarm| DI

100% OA VAV

AH WITH PREHEAT & CHW COIL

POINTS LIST REVISIONS
PONT PONT TYPE No. | DESCRPTION |DATE
ADDRESS DESCRIPTOR DI|Al|DO|AO|W REMARKS
Supply Fan S/S .
Supply Fan Status | ©
Supply Fan Speed °
DD Staic Press J
Supply Temp :
Air Flow °
Disch Hi Stafi N
Suct Lo Static °
" PH Coil DAT .
Freezestat d
ER Coi DAT .
CHW Valve °
HW Valve °
Circ Pump S/S . See Note 5
Circ Pump Status | © See Note 5
Smoke /Fire Alarm | ©
VFD_Alarm /Fault | Interface Point
VFD Fault Code o | Interface Point
VFD Spd Feedback *_|Interface Point
VD KW ¢ _|Interface Point
VD In Bypass o _|Interface Point
ER Pump S/S .
ER Pump Status hd
ERP VFD Alarm °
ERP Speed °
ER Supply Tem °
ER Retum Temp °
ER Flow °
ChW Retum Temp °
EX or SP Humidity °
LOGIC VARIABLES
BINARY ANALOG DESCRIPTION
ON WHEN OCCUPEED MODE ACTIVE
ON WHEN UNIT COMNANDED TO START
ON WHEN SUPPLY FAN ENERGIZED AND STATUS PROVEN
ON WHEN HGH STATIC PRESSURE SWITCH IS N ALARM
ON WHEN LOW STATIC PRESSURE. SWITCH 5 IN ALARM
FRZ > ON WHEN FREEZESTAT 1S IN ALARM
Fire > ON WHEN FIRE ALARN IS ACTVE
SFIY > ON WHEN ANY UNIT SHUTDOWN SAFETY IS ON
HST > | VARWBLE CALCULATED VALUE OF HIGHEST SPACE TEMPERATURE
OAT *> |VARBLE VALUE OF OUTSDE AR TEWPERATURE
SAT > |VARWBLE VALUE OF SUPPLY AR TEMPERATURE
PHT > |VARWBLE VALUE OF PREHEAT AR TEMPERATURE
CPCT> |VARWBLE CALCULATED VALUE OF CHW VALVE POSTION
HPCT> |VARWBLE CALCULATED VALUE OF HW VALVE POSITION

DDSS™> |VARMBLE CALCULATED VALUE OF DOWN DUCT STATIC PRESSURE SETPOINT

The University of North Carolina
Standard Control Drawings
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POINTS LIST REVISIONS

POINT PONT TYPE NO. | DESCRIPTION | DATE

NOTES ADDRESS DESCRIPTOR DI[AI|DO[AO| W REMARKS
—# —< Retum Fan S/S |00 < N

Starter Return Ar Temp | A = 1. Provide multiple Freezestats as required to Supply Fan S/S
SRetum Fon Sitw| D] achieve 3ft of element for each 3 sq.ft of coil Supply Fan Status

Vi 7 face area. R Fan S/S
Return Fan Status

2. Provide CHWR temperature well and sensor on

tons. Supply Temp

D ESIEI all units with coil capacity greater than 10

5. Reset values shown should be adjusted for .
optimized building and energy performance.
All reset logic will reside in the BAS gateway. PreHeat Valve

D-3
NC
Circ Pump S/S o See Note 3

— — Clrc Pump Status | = See Note 3

3. When applicable per mechanical design. PH Coil DAT
4. See sheet C—4.05 Miscellaneous Controls for Freezestat
additional equipment details. Mixed Alr Temp
Return Ar Temp

o Mi_0) Danper - -
CHWR Temp . Note 2
L S
NV =4 Fan /5 |00 o Sn.oke,éElm_Alnnnv
= Ton Stots| Of interiock Zone Humidity

]
L 0-2 1 * Safety #~>Smoke/Fire Alarm| DI
B Interlock
EaN L :

m fl
| |
-1 I L @
T T
« - _
mwf — : T
NS. Prefieat Valve |AO) > W Gght Nom DI >
_ 5|

. ] I (_____.:._
I I | i
@(_<ﬂ—|l|—<_cp§) % L_j L §§_I

________

Zone Humk N

FUUUY
©]
EEde)

T —

LOGIC VARIABLES
DESCRIPTION
ON WHEN OCCUPED MODE ACTVE
ON WHEN LN COMMANDED TO START
ON WHEN SETBACK HEATING WMODE ACTVE
ON WHEN SETBACK COOLING MODE ACTVE
ON WHEN WARW-UP MODE ACTVE

:

ON WHEN COOL-DOWN MODE ACTVE

ON WHEN SUPPLY FAN ENERGIZED AND STATUS PROVEN
ON WHEN OA CONDITIONS ALLOW ECONONIZER CONTROL
ON WHEN FREEZESTAT IS N ALARM

ON WHEN FIRE ALARM IS ACTIVE
ON WHEN ANY UNT SHUTDOWN SAFETY IS ON

Jeleeleleeeeees

[HST> [VARMBLE CALCWATED VALUE OF HIGHEST SPACE TEPERATURE 0
SINGLE DUCT CV AH WITH PREHEAT & CHW COIL, MIN OA DAMPER & RETURN FAN oS VL o s I oA g &
VARWBLE VALUE OF PREHEAT AR TEMPERATURE % .E
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"

OUTSIDE AR

NOTES

1. Provide multiple Freezestats as required to achieve
3ft of element for each 3 sq.ft of coil face area.
2. Provide CHWR temperature well and sensor on all

bt ol

o

units with coil capacity greater than 10 tons.
Where applicable per mechanical design.
Provide Return Air or Space CO2 sensors as
directed.

See sheet C—4.05 Miscellaneous Controls for
additional equipment details.

Safety
| Interlock
#/—>Smoke/Fire Alarm| DI

Tem)

POINTS LIST

REVISIONS

ADDRESS

POINT POINT TYPE

NO. | DESCRIPTION | DATE

DESCRIPTOR DI | Al |[DO[AO| W REMARKS
Supply Fan S/ .

Supply Fon Statua

PH Coil DAT

Fi

reezestat
Space Temp

Setpoint Adjust

Zone Override

Mixed Alr Temp
Return_Air_Temp

PreHeat Valve

Circ Pump S/S . See Note 3

g | ° See Note 3
CHW Valve °

Min_OA Damper

Return Air CO2 ° See Note 4

Space C02 . Seo Note 4

CHWR Temp ° See Note 2

Smoke/Fire Alarm

RA_Humidity

Zone_ Humidity

UV Light Alarm

LOGIC VARIABLES

:

DESCRIPTION

ON WHEN OCCUPED MODE ACTMVE

ON WHEN UNT COMMANDED TO START

ON WHEN SETBACK HEATING MODE ACTVE

ON WHEN SETBACK COOLING MODE ACTIVE

ON WHEN WARM-UP MODE ACTVE

ON WHEN COOL-DOWN MODE ACTVE

ON WHEN SUPPLY FAN ENERGIZED AND STATUS PROVEN

ON WHEN OA CONDITIONS ALLOW ECONOMIZER CONTROL

ON WHEN FREEZESTAT IS N ALARM

I(_—' (o>

= [Occ >
(Cerr ) —
| o Tomlir)— (TP <[ —I m it

(Zans Overritn (0)— —! Eéil

| S ___:
| |2 — e
L > —————— - ——

(EMCS OA Temp yP)

—18
| -

Utllize values from the EMCS weather station. Revert to building OAT

B e > 5 o)

(OIS o) — ™. ook communicaions o wih he BUCS __ &

: > Wixed Ar Temp | A [
|
|

[11]
<

w

EETmp>—{ I < [erfo}—{FTC>
Nmise>

[DASP>

Demand Control Ventiation

|
I
I

ON WHEN FIRE ALARM IS ACTIVE

9850088l

ON WHEN “ANY UNIT SHUTDOWN ALARM IS ON

VARWBLE VALUE OF SPACE TEMPERATURE

VARWBLE VALUE OF OUTSIDE AR TEMPERATURE

VARWBLE VALUE OF SUPPLY AR TEMPERATURE

VARWBLE VALUE OF PREHEAT AR TEMPERATURE

VARWBLE VALUE OF NIXED AR TEMPERATURE

VARWBLE CALCULATED VALUE OF DISCHARGE TEMPERATURE SETPOINT

VARWABLE CALCULATED VALUE OF CHW VALVE POSITION

VARWBLE CALCULATED VALUE OF HW VALVE POSTION

VARWBLE CALCULATED VALUE OF ECONOMIZER PID OUTPUT

FoE58EEEs

VARIBLE CALCULATED VALLUE OF NIN OA DANPER POSITION

The University of North Carolina
Chapel Hill, North Carolina
Standard Control Drawings

ELECTRIC LADDER DIAGRAMS

51 ] Supply Fon

|
HE

Issued 6/16/2021

Job No, —

Sale NA

REV. 2021

SINGLE DUCT CV
AH WITH
PREHEAT & CHW
COIL, MIN OA
DAMPER, NO
RETURN FAN

SAFETY INTERLOCK DETAIL

00 _OF 00
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- — = o NOTES POINTS LIST REVISIONS
I 1. Locate down stream duct static pressure pick—up tube POINT POINT TYPE
approximately 2/3 down duct. See floor plans for NO.| DESCRIPTION | DATE
Robarn T8 Static] D1 \sd (Reum Fans/s o] < location. ADDRESS DESCRIPTOR DI [ AI|DO[AO| W REMARKS
— —<Mum Fon_Speed|A0| < 2. Provide communications interface to the control system Supply Fan S/S °
Safsty - |_/ for diagnostic point information. Refer to points list for Supply Fan Status | ©
hhrlud(a 7 __ required points to be mapped. Supply Fan Speed o
3. Provide multiple Freezestats as required to achieve 3ft of .
o n element for each 3 sq.ft of coll face area. Retum Fan /S A
» 4. Coordinate with mechanical design to ensure adequate Retum Fon Status
< straight lengths of duct and proper range on the sensor. Retum Fan Speed d
EXHAUST AR N 0-3 Fan AFMS may be duct or inlet type, see plans for design HD Static Pressure . See Note 1
I} x 5. Provide Return Air or Space CO2 sensors for demand CD Static Pressure ° See Note 1
U ventilation applications only. .
6. Where applicable per mechanical design. R
T I . _HE:/ 7. See sheet C—4.05 Miscellaneous Controls for additional Cold Deck Temp
C Ecomomizer M &% | equipment detalls. PH Coil DAT :
8. Reset values shown should be adjusted for optimized Freezestat d
i_ Supoly Fan S/S 0O ¢ ~7 building and energy performance. All reset logic to reside Mixed Air Temp .
..... Fon o N in t Retum Air Temp .
[] E— e Retum Alr €02 . See Note 5
Lo Static | I I I \ Space €02 . See Note 5
c Hot Deck Valve o
N Freezestat ] DPT4- °
$ J > PHCADN [A > % im‘ n Mm' c .
-2 Safety b Cire Pump $/S . See Note 6
Lﬁhm m Circ Pump Status | * See Note 6
[152] HOT DECK E i "
f GG ' :
W I I OA Damper
QUTSIDE AR W 21 I I ® 0A Flow :
[} v | | Supply Air Flow .
Y P Return Alr Flow .
Pre-Fiter  Findl Fiter P COLD DECK Smoke /Fire Alarm | ©
—= ’ Sl St |-
4 P Supply Lo Static o
th Fiter Return Hi Static o
ive | AD|
CohDamper M < <—|}._lu Yol | | J b= Retum Lo Static |
T :l | £ - ? l Zone_Humi N VFD_Alarm /Fault o |Interface Pt (Typ. ea VFD]
. N VFD Fault Code o | Interface Pt. (Typ. ea VFD]
J v > W Lght Aam (DI > D < intertace Pt. (Typ. ea VD)
_;_J 1 Lﬁ_ PITE TR ] E— D Staic Prosourd A VD KW + [ interface Pt (Typ. ea VFD)
@ ceesSJoof (j § § VFD In Bypass o_|interface Pt. (Typ. ea VFD
QIR T L] E— #—2Smoke/Fire Alarm| DI
oA Toms ] nmun 5 =

e

| Refum Lo State | O

o BB

_—@@————J

@ e sn o

| Utllize values from the EMCS weather station. Revert to bullding OAT
sensor on a netowrk communications fallure with the EMCS.

LOGIC VARIABLES

DESCRIPTION

ON WHEN OCCUPED MODE ACTIVE

ON WHEN UNIT COMMANDED TO START

ON WHEN SETBACK HEATING MODE ACTME

ON WHEN SETBACK COOLING MODE ACTVE

ON WHEN WARN-UP NODE ACTVE

ON WHEN COOL-DOWN MODE ACTVE

ON WHEN SUPPLY FAN ENERGIZED AND STATUS PROVEN

ON WHEN RETURN FAN ENERGIZED AND STATUS PROVEN

ON WHEN OA CONDITIONS ALLOW ECONOMIZER CONTROL

ON WHEN SUPPLY LOW STATIC SAFETY SWITCH IS IN ALARM

ON WHEN FREEZESTAT IS IN ALARN

ON WHEN FIRE ALARN IS ACTVE

99688 0eel e

ON WHEN ANY UNT SHUTDOWN ALARM IS ON

VARWBLE VALUE OF SUPPLY AR FLOW

Chapel Hill, North Carolina

VARWBLE CALCULATED VALUE OF HIGHEST SPACE TEMPERATURE

VARUBLE VALUE OF COLD DECK SUPPLY AR TEMPERATURE

VARUBLE VALUE OF HOT DECK SUPPLY AR TEMPERATURE

VARWBLE VALUE OF OUTSDE AIR TEMPERATURE

The University of North Carolina
Standard Control Drawings

VARABLE VALUE OF MIXED AIR TEMPERATURE

VARABLE CALCULATED VALUE OF COLD DECK TEMPERATURE SETPOINT

VARUBLE CALCULATED VALUE OF MINNUM OA FLOW SETPOINT

90185580

Software Logic Diagram

VARIABLE VALUE OF OA FLOW g RR
VARUBLE CALCULATED VALUE OF ECONOMIZER PD OUTPUT Drawn BMV
Chikd —
e —
Inaued 6/16/2021
Job No. —
ELECTRIC LADDER DIAGRAMS Sodle N/A
Pro] Code
— ! o . — . — .
N D besunibanien] A anbiunb
- ']_'Fj' oe _E;[,@_' Sy Fan REV. 2021
N

. o— .
OFF
&
Gy FnsSo] <
FZ FA 1] ?RJ
= .
SUPPLY FAN VSD (TYPICAL FOR RETURN FAN VSD

IDUAL DUCT VAV
AH
CONTROL

00 _OF 00
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— ® OIS POINTS LIST REVISIONS
' SE AT ® (s T—— | " copronimetely 273 down duct.See fioor plans for PonT LS No.| oEscRPToN | oare
RmAsmE(n] > |\ [T/ <BRmFmsElo] < SHem o se]nr : oo 002 [N tion, . ADDRESS DESCRPTOR  [DIJ A [DOJAO]W | REMARKS -
—# —Retum Fon_Speed| A0 < MLTI_I—>| | 2. Provide communications interface to the control system Supply Fan S/S °
Safety [coz] for diagnostic point information. Refer to points list for Supply Fan Status | ©
_m Intedock # required points to be mapped. SF VSD Alarm .
wosthr gl el I e 3. Provide multiple Freezestats as required to achieve 3ft of Supply Fan Speed N
SO element for each 3 sq.ft of coll face area. /S N
’ | 1] 4. Coordinate with mechanical design to ensure adequate Retum Fan S
q straight lengths of duct and proper range on the sensor. d
EXHAUST AR \ D-3 RETURN AR Fan AFMS may be duct or inlet type, see plans for design RF VSD Alarm hd
I} N 5. Provide Return Air or Space CO2 sensors for demand Return Fan Speed .
2 ventilation applications only. i o See Note 1
6. Where applicable per mechanical design. N
_HE:/ £ 2 7. See sheet C—4.05 Miscellaneous Controls for additional (D Statle Pressure See Note 1
CEonDarpers [M0f & equipment details. Hot Deck Temp d
Cold Deck Terny
va oy e Y s ShowTStouky be adjusted for optimized cl p °
Fn SO XN #/—2Smoles /AR O LS perfcfmance. Al reset logic will resid PH Coll DAT .
I_._. . Fan_Speed|AD & in t Freezestat o
I For St 0 >— Mixed Air Temp .
' X Return At Temp .
| M2 Supply Lo Static | DI Retun Alr €02 . See Note 5
> OAFlow JA[ >
[A] . w Froszesiat Dl —___ h@ Space C0Z T See Note 5
1o ety Hot Deck Valve .
7 f
6-2 7 Ly Wedock Cald Deck Valve :
hM
E‘E s '" Preheat Valve :
HOT DECK Cire P S/ N So0 Nolo 6
\ I Circ Pump Status | © See Note 6
OUTSIDE AR || AS-311D) (S | | S . -
| ~ Al -
N P Supply Air Flow .
Po-FileFid il b | COLD DECK Retum_Air Flow .
P | Fire Alarm °
P \ Supply Hi Static | .
B Supply Lo Static | o
G) Retum i Static | -
> Retum Lo Static |
VFD Algrm /Fault o_|Interface Pt. (Typ. ea VFD]
VFD Fault Code o | Interface Pt. (Typ. ea VFD)
VWD Spd Feedback o |Interface Pt (Typ. ea VFD)
VFD_KW o |Interface Pt. (Typ. ea VFD)
VFD In Bypass o | Interface Pt (Typ. ea VFD]

p—
L m#!EﬁJ

g——— )

5 ke -

(Zane Guerrde fo)— —!

Retum Lo Static | DI

> Retun Hi Static | DI )E—EAQi

_—@@————J

—J—-—;lm

F;if[ ________

| ewmme- —
| tm@——'

| Utllize values from the ENCS weather station. Revert t‘:-hg‘dhu QAT

Lm@_ e i b &

LOGIC VARIABLES

DESCRIPTION

ON WHEN OCCUPED MODE ACTIVE

ON WHEN UNIT COMMANDED TO START

ON WHEN SETBACK HEATING MODE ACTME

ON WHEN SETBACK COOLING MODE ACTVE

ON WHEN WARN-UP NODE ACTVE

ON WHEN COOL-DOWN MODE ACTVE

ON WHEN SUPPLY FAN ENERGIZED AND STATUS PROVEN

ON WHEN RETURN FAN ENERGIZED AND STATUS PROVEN

ON WHEN OA CONDITIONS ALLOW ECONOMIZER CONTROL

ON WHEN SUPPLY LOW PRESSURE SWITCH IS IN ALARN

ON WHEN FREEZESTAT IS IN ALARN

ON WHEN FIRE ALARN IS ACTVE

99688 0eel e

ON WHEN ANY UNT SHUTDOWN SAFETY IS ON

VARWBLE VALUE OF SUPPLY AR FLOW

Chapel Hill, North Carolina

VARWBLE CALCULATED VALUE OF HIGHEST SPACE TEMPERATURE

VARUBLE VALUE OF COLD DECK SUPPLY AR TEMPERATURE

VARUBLE VALUE OF HOT DECK SUPPLY AR TEMPERATURE

VARWBLE VALUE OF OUTSDE AIR TEMPERATURE

The University of North Carolina
Standard Control Drawings

VARABLE VALUE OF MIXED AIR TEMPERATURE

VARABLE CALCULATED VALUE OF COLD DECK TEMPERATURE SETPOINT

VARUBLE CALCULATED VALUE OF MINNUM OA FLOW SETPOINT

90185580

Software Logic Diagram
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VARIABLE VALUE OF OA FLOW g RR
VARUBLE CALCULATED VALUE OF ECONOMIZER PD OUTPUT Drawn BMV
Chikd —
e —
Inaued 6/16/2021
Job No. —
ELECTRIC LADDER DIAGRAMS Sodle N/A
Pro] Code
. — ! o . — . — .
N D besunibanien] A anbiunb
- ']_'Fj' oe _E;[,@_' Sy Fan REV. 2021
N

UPPLY FAN VSD (TYPICAL FOR RETURN FAN VSD

IDUAL DUCT VAV
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CONTROL
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(Bhoust Domper MO < FA Smoke Detecto DI >
Vi Retun Ar Temp | A
55:] 7

Safety
Interlock

NOTES

1. Provide multiple Freezestats as required to
achieve 3ft of element for each 3 sq.ft of coil
face area.

2. Where applicable per mechanical design.

3. See sheet C—4.05 Miscellaneous Controls for
additional equipment details.

4. Reset values shown should be adjusted for
optimized building and energy performance.

All reset logic will reside in the BAS gateway.

z i
)

2
:
S

\;,Z, =

Safety

........... | Interlock
™ #—3__Fire Narm |l
M2 7 —Swpy fns/s oo < .
N Wixed Ar Tomp | A Starter
IS—2ZS 7 cs1 Fon Status| DI *
-2 Inm
S|
T T :
OUTSIDE AR N 0-1 |'_ | ! b SUPPLY AR
7 e T T b
Y IR] R b
Pre—Fiter Final Filter
— . — Zone Humi N

7
H Tem|
C Cwvave faof <

POINTS LIST

REVISIONS

ADDRESS

POINT TYPE

REMARKS

NO. | DESCRIPTION | DATE

DESCRIPTOR DI[AI|DO[AO| W

Freezestat

Circ Pump S/S

Circ Pump Status

PreHeat Valve

CHW Valve

Economizer

Exhaust Damper

Fire Alarm

Return Air Humidit;

Zone Humidity

UV Light Algrm

LOGIC VARIABLES

DESCRIPTION

ON WHEN OCCUPED MODE ACTME

ON WHEN UNIT COMMANDED TO START

ON WHEN SETBACK HEATING MODE ACTVE

ON WHEN SETBACK COOLING MODE ACTIVE

ON WHEN WARM-UP MODE ACTVE

ON WHEN COOL-DOWN MODE ACTIVE

ON WHEN SUPPLY FAN ENERGIZED AND STATUS PROVEN

ON WHEN OA CONDITIONS ALLOW ECONOMIZER CONTROL

ON WHEN EITHER SMOKE DETECTOR IS IN ALARM

ON WHEN FREEZESTAT IS N ALARM

ON WHEN FIRE ALARM IS ACTIVE

965868 e

ON WHEN °FRZ", "Fire” OR "SMK" ARE ON

VARWBLE CALCULATED VALLE OF HIGHEST SPACE TEMPERATURE

VARWBLE VALUE OF SUPPLY AR TEMPERATURE

VARWBLE VALUE OF OUTSIDE AR TEMPERATURE

VARWBLE VALUE OF PREHEAT AIR TEMPERATURE

VARWBLE VALUE OF NIXED AR TEMPERATURE

O )
- i 5

I

I (Cerr ) T -
| —" ,mm,“,_

I (Ceex) oo — RS G
J éﬂ

: ___E :

(_ ___________________ ool <o @)
_ ] = Disable > 85 (ad})

:——I@ e
| Ciebvork Down WP |

Utlize values from the EMCS weather station. Revert to bulding OAT
m@___*‘i“Lmﬂﬂmﬂ”“ﬂ’ﬂ‘ﬂ“Lmﬁ_@___J
(X ey
___________________________________ D ot s @__________....
Enable < 45 (ad})
Docble > 50 (ot} | @
Fep— @SE [0

% Ope
@ nEeommiur

@ZOpm
Exhaust Damper | AD|

|(_2 Freezestat | DI ﬁqui [FRZ > > T

H :
| FA Smoke Detectof DI >—1— @‘ |
e _ _____________TEm— )

VARIABLE CALCULATED VALUE OF DISCHARGE TEMPERATURE SETPOINT

VARWBLE CALCULATED VALUE OF CHW VALVE POSITION

388193605

VARIBLE CALCULATED VALUE OF HW VALVE POSTION

3
S

VARWBLE CALCULATED VALUE OF ECONOMZER PID OUTPUT

The University of North Carolina
Chapel Hill, North Carolina
Standard Control Drawings

ELECTRIC LADDER DIAGRAMS

Supply Fan

Appd -

6/165/2020

Sale NA

REV. 2020

SINGLE DUCT
CV AH WITH
PREHEAT &
CHW COIL

SAFETY_INTERLOCK DETAIL
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POINTS LIST

REVISIONS

NOTES
SO E/S St (DI > CSipoh Fn S0l % 1. Provide multiple Freezestats as required to achleve 3ft of
~#5wply Fan Saws[DI[ > element for each 3 sq.ft of coll face area.
to Storter . . —to Starter Froazestat | DI 2. Provide CHWR temperature well and sensor on all units
SR Al with coil capacity greater than 10 tons.
l } ; R or 4] 3. Wnhere applicable per mechanical design.
7 . 4. See sheet C—4.05 Miscellaneous Controls for additional
L Vi equipment details.

. = L[ ES1] 5. Reset values shown should be adjusted for optimized
building and energy performance. All reset logic to
reside in the BAS gateway.

N | N/
OUTSIDE AR ¥ q D1 | L E SUPPLY AR
| re | T
N R /N
Pre—Fiter  Final Fiter
> ER Supply Temp | A N orsP Fumdp N[ >
1
REmmemp (A > ¢ . /
, o L
. —. ..
] 3
=
> WAw [N >—N\—3 g
= Safety
[ .E | Interlock
j W #—Smoke/Fire Alarm| DI
1 u s
=
. _ T
sl w T
B [ —
S ERPSws (D[ > o
DAY TN ] — B

ADDRESS

POINT POINT TYPE

REMARKS

NO. | DESCRIPTION | DATE

DESCRIPTOR DI|A|DO|AO|W
Supply Fan S/S .

Supply Fan Status | ©

Air Flow

PH Coil DAT

Freezestat

ER Coi DAT

See Note 2

CHWR Temp
CHW Valve

Steam Valve

F:

&8 Damper
Smoke /Fire Alarm

ER Pump S/S

ER Pump Status
ERP VFD Algrm

Supply Temp
Return Temp

R
ER
ER Flow
EX or SP Humidity

LOGIC VARIABLES

ANALOG DESCRIPTION

ON WHEN OCCUPEED MODE ACTIVE

ON WHEN UNIT COMMANDED TO START

ON WHEN SUPPLY FAN ENERGIZED AND STATUS PROVEN

ON WHEN SMOKE DETECTOR IS IN ALARM

ON WHEN FREEZESTAT IS IN ALARN

ON WHEN FIRE ALARN IS ACTVE

J85eleee

ON WHEN "FRZ", "Fire® OR "SNK" ARE ON

VARUBLE CALCULATED VALUE OF HIGHEST SPACE TEMPERATURE

VARUBLE VALUE OF OUTSDE AIR TEMPERATURE

VARUBLE VALUE OF SUPPLY AR TEMPERATURE

100% OA CV AH WITH HEAT RECOVERY, FACE & BYPASS STEAM, CHW COIL

VARIABLE VALUE OF PREHEAT AR TEMPERATURE

VARWBLE CALCULATED VALUE OF CHW VALVE POSITION

| > Supply Temp | AI|
|

Te
©

(100% }
[HPCT> @
[EeCT>—{[IF > 1]~ — p
-—:'» _—
[{[IF <[]} — xopmtomruee

I

I

(Gioox HH= ] |
1

I

I

EUA

@) * Sped
S FRP Soeed 0]

I

I

I

I

I

Total BTU Recovered Today :
[G) Total BTU Recovered Previous Day

[G)] Total KBTU Recovered Month—to—Date :

I

I

I

I

I

I

I

)| Total KBTU Recovered Previous Month
Total MBTU Recovered Year—to—Date
Total MBTU Recovered Previous Year

VARWBLE CALCULATED VALUE OF HW VALVE POSTION

g0eEEs

VARUBLE CALCULATED VALUE OF ENERGY RECOVERY PUNP SPEED

ON WHEN ENERGY RECOVERY SYSTEM ENABLED IN HEATING MODE

ON WHEN ENERGY RECOVERY SYSTEM ENABLED IN COOLING MODE

ELECTRIC LADDER DIAGRAMS

C ofem M,
A

120v
ES1 oS

HAND |
N T i
AuroT—olmlo—l—- f

J'_
Supply Fan Status| DI >

- N1 OA Damper Actuator
L o

—of

SUPPLY FAN STARTER

The University of North Carolina
Chapel Hill, North Carolina
Standard Control Drawings

|
HE

Issued 6/16/2012

Sale NA

Software Logic Diagram

CIRCULATING PUMP STARTER

REV. 2016

100% OA CV AH
WITH HEAT
RECOVERY, FACE &
BYPASS STEAM, CHW

coiL
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2,
H
)
EXHAUST AR N{p-3 RETURN AR 3.
) ¢l 4,
N ) e SV s
i 6.
L 7.
W2
NO 2 Vixed Air Temp | A >
;
-2
S0
i
4 ’ :
OUTSIDE AR Ny 0-1 b
' "
4 H
¥
!
i
__OA Damper | AO| <
Safaty
Interiock

NOTES

1.

PQINTS LIST REVISIONS
PONT PONT TYPE No.| DESCRPTION |DATE
ADDRESS DESCRIPTOR DI | Al [DO]|AO | W REMARKS
Provide multiple Freezestats as required to achieve 3ft of Supply Fan S/S .
element for each 3 sq.ft of coil face area. Supply Fan Status | ©
Provide communications interface to the control system for N
diagnostic point information. Refer to points list for required Supply Fan Speed
points to be mapped. °
Provide Return or Space Air CO2 sensors for demand Supply Temp °
ventilation applications only. PH Coil DAT °
Coordinate with mechanical design to ensure adequate Freezestat o
straight lengths of duct and proper range on the sensor. Mixed Alr Temp .
Fan AFMS may be duct or inlet type, see plans for design. N
Where applicable per mechanical design. Space Temp
See sheet C—4.05 Miscellaneous Controls for additional Setpoint Adjust :
equipment details. Zone Qverride °
Reset values shown should be adjusted for optimized building Return Air Temp .
and energy performance. All reset logic will reside in the Return Alr Humidit
BAS gateway. Return Air CO2 . See Note 3
® Space €02 . Ses Note 3
— ) Preteat Valve .
I s C02_| N I CHW Valve hd
I reoa] I 0A Damper :
\ ) Fire Algrm °
SUPPLY AR = === - Circ Pump S/S . See Note 5
Circ Pump Status | ° See Note 5
> Zone Ovemide | OI > > Zone Humidty [N VFD Alarm /Fault o | Interfoce Point
DI ] — VED Fault Code - | interface Point
VFD Spd Feedback o[ Interface Point
ce Temp_| A VED_KW « | Intecfoce Point
# VFD In Bypass o_| Interface Point
! Zone Humidity 3
[Ts6] UV Light Algrm hd

#

Smoke/Fire Alarm| DI

LOGIC VARIABLES

DESCRIPTION

ON WHEN OCCUPED MODE ACTVE

ON WHEN UNT COMMANDED TO START

Enable < 63 (ad})
Disable > 85 (ad})

ON WHEN SETBACK HEATING MODE ACTVE

ON WHEN SETBACK COOLING MODE ACTVE

ON WHEN WARM-UP MODE ACTIVE

ON WHEN COOL-DOWN MODE ACTVE

ON WHEN SUPPLY FAN ENERGIZED AND STATUS PROVEN

ON WHEN OA CONDITIONS ALLOW ECONONIZER CONTROL

ON WHEN SPACE TEMPERATURE LOWER THAN NORMAL SPACE SETPOINT

ON WHEN FREEZESTAT IS N ALARM

ON WHEN FIRE ALARM IS ACTIVE

ML

ON WHEN UNIT SHUTDOWN SAFETY IS ON

PHY

VARIABLE CALCULATED VALLE OF PREHEAT VALVE POSITON

VARWBLE VALUE OF SPACE TEMPERATURE

VARWBLE CALCULATED VALUE OF NORMAL SPACE TEMPERATURE SETPOINT

VARIBLE VALUE OF SUPPLY AR FLOW (CFM)

VARWBLE VALUE OF OUTSIDE AR TEMPERATURE

VARWBLE VALUE OF SUPPLY AR TEMPERATURE

VARWBLE VALUE OF PREHEAT AR TEMPERATURE

VARIBLE VALUE OF NIXED AR TEMPERATURE

VARWBLE VALUE OF NIN OA DAMPER POSIION

VARWBLE CALCULATED VALLE OF DISCHARGE TEMPERATURE SETPOINT

VARWBLE CALCULATED VALUE OF CHW VALVE POSITION

Chapel Hill, North Carolina

VARWBLE CALCULATED VALUE OF HEATING OQUTPUT

VARWBLE CALCULATED VALLE OF ECONOMZER PID QUTPUT

YoEE e EEEEEE0

VARWBLE CALCULATED VALUE OF CHW VALVE POSITION FOR DEHUNIDIFICATION

The University of North Carolina

Standard Control Drawings

ELECTRIC LADDER DIAGRAMS

il

Supply Fan

9/16/2021

N4

REV. 2021

SINGLE DUCT
CV-VSD AH
WITH PREHEAT
& CHW

SAFETY_INTERLOCK DETAIL
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POINTS LIST REVISIONS

PONT POINT TYPE NO. | DESCRIPTION | DATE
ADDRESS DESCRIPTOR DI | Al | DO|AD | REMARKS
Space Temp hd
Prim Ar Damper °
Primary Air VP hd
Setpoint Adjust .
Zone Override i

Zone Ovemide | DI |

Setpoint Adjust | Al |

Space Temp | Al [
T

4

> |
3

Prim Air_Domper

181

S

LOGIC VARIABLES

MA

BINARY ANALOG DESCRIPTION (=]
PRIVARY AR NO. SUPPLY AR ON WHEN OCCUPIED MODE ACTIVE E ]
ON WHEN UNIT COMMANDED TO START % %
ON WHEN SETBACK HEATING MODE ACTE 4!; =
oy
oPTY SBC ON WHEN SETBACK COOLING MODE ACTIVE o i
7 WUP ON WHEN WARM-UP MODE ACTIVE i; %
ﬁ ON WHEN COOL-DOWN MODE ACTIVE 55
Primary Arr VP_| A i
VARIABLE VALUE OF SPACE TEMPERATURE e
e
VARIABLE CALCULATED VALUE OF ACTNE HEATING SETPOINT fomt
VARIABLE CALCULATED VALUE OF ACTIVE COOLING SETPOINT
VARIABLE CALCULATED VALUE OF CURRENT CFM SETPOINT
n
S Q0
= c
- : = R
Single Duct VAV Box (Cooling Only) S =
© 8 ©
O = -
o
23| A
i
é O —
Z, Nl O
L run Condtiens o cooling Loo + -
4y O -+
r Jw o= c
I \ s O
| | ON > 80%, OFF < 85% ‘ pariies (@)
| [[F > sofo}— Cool Request |/P E —
\ | T
\ o2 o
| \ 2 E -
| 25| o
‘ | Space Temp | Al Current CFM_SP[VP ‘ ) =
| | o c
) | S @
- Seimb ‘ Min CFM SP @® ‘ -+
F ﬁ )
:
‘ N [ CAC_T,1 P2 [[TCALT T,] ‘
U rmpi 19 - - - _
‘ @ B PI Oce ‘ L primory Domper Control
C
‘ 7 F ‘ £n KDS
st ag (A Pl R ON > 90%, OFF < 85% Drown kDS
-
| 2ot bl P2 (P ] oolrns || (17> oo} — — |
Gce | ‘ Aape -
e % Open lssued 6/15/2012
- _ Heoting Request ‘ Primary AT VP_| AT| Prim_Air_Damper |AO| ‘ Job No. -
‘ ‘ Scale N/A
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Prim_Air Domper |AO|
u
/
Supply Temp | Al
al
D1 7
N_/
PRIVARY AR NO. Min 5
/N
DPT1
7
S 4 M)
Primary Air VP | AQ| g ¢
L

FW_Reheat Valve | AO

SUPPLY AIR

Zone Override | DI |

Setpoint Adjust | Al |

Space Temp | Al |
T
s

181

REVISIONS

VARIABLE CALCULATED VALUE OF ACTIVE HEATING SETPOINT

POINTS LIST
POINT POINT TYPE NO. | DESCRIPTION | DATE
ADDRESS DESCRIPTOR DI | Al | DO |AD | v REMARKS
Space Temp °
Prim Air Damper hd
Primary Air VP hd
Supply Air Temp °
HW Reheat Valve b
Setpoint Adjust .
Zone Override b
i
LOGIC VARIABLES &
L]
BINARY ANALOG DESCRIPTION % .
T
ON WHEN OCCUPIED MODE ACTIVE 5‘“", -l
=
ON WHEN UNIT COMMANDED TO START " fii]
ON WHEN SETBACK HEATING MODE ACTNE ;‘; =
ON WHEN SETBACK COOLING MODE ACTVE 5; g
ON WHEN WARM-UP MODE ACTIVE % %
=4
CDN ON WHEN COOL-DOWN MODE ACTIVE oG]
VARIBLE VALUE OF SPACE TEMPERATURE ;e

VARIABLE CALCULATED VALUE OF ACTIVE COOLING SETPOINT

VARIABLE CALCULATED VALUE OF CURRENT CFM SETPOINT

CPCT,

VARIABLE CALCULATED VALUE OF THE COOLING LOOP OUTPUT (COOLING %)

VARIABLE CALCULATED VALUE OF THE HEATING LOOP OUTPUT (HEATING %)

z 7
=

@ 3
J 2

VARIABLE VALUE OF THE NOMINAL SPACE TEMPERATURE SETPOINT

Single Duct VAV Box (with HW Reheat Control)

Zone Qverride | DI

Setpt Adjust | Al|

P2

Occ

Temp>

[[FAT
Passt

Heating SP

Cooling 5P

% Open

Run Conditions

Setpoints

|
_J

HW Reheat Valve | AO|

—{_Heat Request [P

Space Temp | Al

CPCT>

eI — — — —

Cool Request

ON > 90%, OFF < 85%

Current CFM SP|VP

Primary Damper Control

(] > [ofof— — —

Primary Air VP_| Al |

F % Open
Prim_Air_Damper | AD|
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POINTS LIST REVISIONS
BONT POINT TYPE NO. | DESCRIPTION | DATE
ADDRESS DESCRIPTOR DI | Al | DO|AD | v REMARKS
Space Temp °
Prim Alr Damper °
Primary Air VP hd
Supply Air_Temp hd
HW Reheat Valve hd
Setpoint Adjust .
Zone Override °
Zone Override | DI |
Setpoint Adjust | Al |
Space Temp | Al |
U
a
Prim_Air Domper |AO|
T TS1
f I
Supply T A
gl Tere | 1]
D1 /
=
N/ LOGIC VARIABLES g’
H - ‘:JE
PRIMARY AR N.Q. Min SUPPLY AR BINARY ANALOG DESCRIPTION % -
/\ Occ ON WHEN OCCUPIED MODE ACTIVE };‘H", o
dl ] =
ON WHEN UNIT COMMANDED TO START nff w
il VARIBLE VALUE OF SPACE TEMPERATURE ;‘; =
DFTY VARIABLE CALCULATED VALUE OF ACTIVE HEATING SETPOINT 5; g
7 VARIABLE CALCULATED VALUE OF ACTIVE COOLING SETPOINT % 1
____ L 4 v ==
Primary Ar VP_| AO] g ¢ VARIABLE CALCULATED VALUE OF CURRENT CFM SETPOINT %O
e \JAOT VARIABLE CALCULATED VALUE OF COOLING LOGP OUTPUT (%) -]
VARIABLE CALCULATED VALUE OF HEATING LOOP DUTPUT (%)
VARIABLE VALUE OF NOMINAL (BASE) SPACE TEMPERATURE SETPOINT
n
© Q0
= c
— o=
S =
Single Duct VAV Box (with HW Reheat Control) w/ Higher Heating Flow Setpoint SE| o
= ~
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o O —
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2 Supply Air Temp |AI | i

Vi
152
] | S |
PRIMARY AR —A——~ W Min 5
s
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¥ g e
. == ==

CHW Reheat Vawe [A0] <

v

POINTS LIST

REVISIONS

ADDRESS

POINT POINT TYPE

REMARKS

NO. | DESCRIPTION | DATE

DESCRIPTOR DI| AL[DOJAO| W

LOGIC VARIABLES

ANALOG

DESCRIPTION

ON WHEN OCCUPIED MODE ACTIVE

ON WHEN UNT COMMANDED TO START

ON WHEN SETBACK HEATING MODE ACTIVE

ON WHEN SETBACK COOLING MODE ACTIVE

ON WHEN WARM-UP MODE ACTIVE

Yol

ON WHEN COOL-DOWN MODE ACTIVE

VARUBLE VALUE OF SPACE TEMPERATURE
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THE UNITERSITY
df CHAREL HILL

VARWBLE CALCULATED VALUE OF ACTIVE HEATING SETPOINT

VARWBLE CALCULATED VALUE OF ACTIVE COOLING SETPOINT

99y

VARUBLE CALCULATED VALUE OF CURRENT CFM SETPOINT

DUCT MOUNTED HW REHEAT COIL

|

| :

| B | |52=> Nommal Occupied Mode
|

|

|

| Se'lbnck Heating Mode
@ ) —{[SBC> Setback Cooling Mode
o — — = — — L@Wﬂm—up Mode

Cool—down Mode
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Hot Deck Damper | AD |

Zone Override | DI |

Setpoint Adjust | Al |

Space Temp | Al |
T

4

Air VP | Al

Suppl!

181

}

DPTY

Air Temp | Al

o
7

Suppl!

HOT DECK N.O.

152
ﬁ SUPPLY AR

COLD DECK N.O.

DPT2

1

Cold Deck VP_| Al| Cold Deck Damper| AO|

POINTS LIST

REVISIONS

ADDRESS

POINT
DESCRIPTOR DI | Al | DO |AD | v

POINT TYPE

REMARKS

NO.

S

DESCRIPTION | DATE

Space Temp hd

Cold Deck Damper °

Cold Deck VP i

Suppl

Air_Temp hd

Hot Deck Damper d

Suppl

Air VP hd

Setpoint Adjust d

Zone

Override .

LOGIC VARIABLES

BINARY

ANALOG

DESCRIPTION

ON WHEN OCCUPIED MODE ACTIVE

(V]

ON WHEN UNIT COMMANDED TO START

ON WHEN SETBACK HEATING MODE ACTIVE

ON WHEN SETBACK COOLING MODE ACTIVE

ON WHEN WARM-UP MODE ACTIVE

B
=

ON WHEN COOL-DOWN MODE ACTIVE

VARIABLE VALUE OF SPACE TEMPERATURE

S

VARIABLE CALCULATED VALUE OF ACTIVE HEATING SETPOINT

Csp

VARIABLE CALCULATED VALUE OF ACTIVE COOLING SETPOINT

VARIABLE CALCULATED VALUE QF CURRENT COLD DECK CFM SETPOINT

VARIABLE CALCULATED VALUE OF CURRENT TOTAL SUPPLY CFM SETPOINT

T
n

VARIABLE CALCULATED VALUE OF HOT DECK DAMPER POSITION

MA

ROLI

EE

HAREN HILL
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£
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DUAL DUCT VAV BOX CONTROL

Run Conditions

Ablx_Schedule

Normu\ Qccupied Mode
Setback Heating Mode

—{'SBC > Setback Cooling Mode

WUP > Warm—up Mode

Cool—down Mode

Zone Override | DI |

Heating SP

| Nom. Spoce SPIVP P2 [ rcAe P2{peAT
‘ Pl [
‘ Pl SB Cooling SP [vP SR
| Setpt Adust_[ ] P2 PToAT T eoind Cooling SP__[vP)
FEL ® —
5eo 653

SA CFM SP_ |VP

Temp>

SA Min CFM SP VP

Space Temp | Al Current CFM SP[VP
D
SR
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T Deck Domper | AO]
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NOTES

1. Provide a single controller for each Flow Tracking Zone. Broadcasting
flow setpoints between separate controllers at each Supply or Exhaust valve

i not acceptable.

2. Provide a single graphic for each flow tracking zone that depicts all
equipment and devices in the zone. Show all values and setpoints as

indicated in the logic diagram below.

D Space Temp |A >
( %%—\Q Override N >
- Temp Ad] N

POINTS LIST

PONT PONT TYPE

DESCRIPTOR DI [AI[DO[AO] W | RENARKS

REVISIONS

NO. | DESCRIPTION | DATE

Space Temp

TJemp Adj

Space Humidity

Primary Damper

Supply Temp

Reheat Vaiva

Gen Exhoust VP

Gen Fxhoust Dmpr

LOGIC VARIABLES

:

DESCRIPTION

ON WHEN OCCUPIED MODE IS ACTVE

e

ON WHEN ZONE IS SET TO SUPPLY FLOW SETPOINT TRACKS EXHAUST FLOW

VARWBLE CALCULATED VALUE OF EFFECTVE HEATING SETPONT

VARWBLE CALCULATED VALUE OF EFFECTWE COOLNG SETPOINT

VARWBLE CALCULATED VALUE OF CENERAL EXHAUST FLOW (CFM)

VARMELE CALCULATED VALUE OF SUPRLY FLOW (CFM)

VARMBLE CALCULATED VALUE OF ZONE SUPPLY FLOW SETPOINT

gueeeey

VARMBLE CALCULATED VALUE OF ZONE EXHAUST FLOW SETPONT

v

(N WHEN SUPPLY AR SOURCE (AHU) IS PROVEN ON

LAB VAV SUPPLY & EXHAUST FLOW TRACKING

| Te> > e ' >

HPCT > - HIW Reheat Vaive [AO)

@"::Mr A0,

é
|

s

!
v !

— —@ (Ex Fress Roast p)
@x:hmhbcn AQ|

Generol Exhaust Flow Setpoint Calculation (where applicable)
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REVISIONS

NO.

S

DESCRIPTION | DATE

% Open

Supply Ar Box

% Open

Exhi_Ar Damper |A0]

[EEeT>

Supply Temp | AI|

5

Primary Ar VP _| Al]

L {[F[R-
P1

:
L

"[CALC
>—( cor

HW Reheat Valve |AO|

% Open

Heat Request

Cool Request

|
|
}
|
|

HDxFL>

Hood Vlv_Position| Al |

Hood Flow | Al |

PURGE>

Zn_Purge Button | OI |

Prim_Air Damper |AO|

- <)

" (typical for_ecch . - POINTS LIST
ical for edch in a_zone, where_applicable
—_—— — — — — — ypleel foreqch In. o.zons, Mhere_dep) PONT PONT TYPE
ADDRESS DESCRIPTOR DI [AI[DOJAO[ W |  REMARKS
— — SECONDRRY LA
‘ b ‘ Override .
Space Temp .
Primary Domper | AQ| ‘ l:l ‘ NOTES Temp Adj )
Suppy Terp | Al| Hoodx_Flow | Al == 1. Provide digital interface to the control system for diagnostic point Space Humidit :
B information. Required points to be mapped include: Hood cfm, Master Lpply VP °
‘ ‘ Alarm, Volume/Velocity Reset & Sash Position. Hood Flow point to be Primary Damper .
Hood Control Panel hardwired to the BAS for flow calculation of General Exhaust and Supply Lpply Termp .
152 ‘ Hoodx Viv_Position| Al | By Packaged Lab Controller ‘ Air Valves Rehedt Valve .
2. Emergency Purge Butions located as shown on the floor plans. Typical Cen Exhoust VP B
‘ ‘ for each open lab (ot just a particular zone in an open lab)  will go to e bxhoust D "
SUPPLY AR D1 Min 5- the emergency purge mode when any button in that open lab is pressed. n_Exhoust Dmpr
Flow Control By Packaged Lab Controller 3. Provide a single controller for each Flow Tracking Zone. Broadcasting nk Exhoust VP °
‘ Y 9 ‘ flow setpoints between separate controllers at each Supply or Exhaust Snk Exhoust Dmpr .
valve is not acceptable. Hood  Flow .
T ‘ ‘ 4. Provide a single graphic for each flow tracking zone that depicts all Frmergency Purge Button | *
E equipment and devices in the zone. Show all values and setpoints as
‘ ‘ indicated in the logic diagram below. Provide links to the fume hood
controllers from the tracking zone graphic, as applicable.
Supply VP | Al
e, [a] | rusioon exmust vave |
- | |
Reheat Valve | AO] M ‘ ‘
Lf*f**f*f***f*fJ LOGIC VARIABLES
BINARY | ANALDG DESCRIPTION
-lm ON WHEN OCCUPIED MODE IS ACTIVE
N Space Temp | AY] ON WHEN AHU IN' SETBACK NODE
PURGE> ON WHEN ZONE PURGE BUTTON IS ENABLED
Gen Exhaust VP | Al [ Oerride [A] VARIABLE VALUE OF SPACE TEMPERATURE
T AN Temp Adj | A VARWBLE CALCULATED VALUE OF EFFECTVE HEATING SETPONT
Gen Exhaust Drmpr| A0
N pr| A0 | VARMBLE CALCULATED VALUE OF EFFECTVE COOLNG SETPOINT
h the 1 lan dravi h icabl VARIABLE CALCULATED VALUE OF HOOD EXHAUST FLOW (CFM) FOR HOOD x
as shown on the floor plan drawings, where applicable
e ’ ‘ ‘9 ad [EXFL> | wikale. CALCULATED VALE oF GeNRaL EXHAUST FLoW (6)
Space Humidity | Al
— VARAELE CALCUATED VALE OF SUPPY FLOW (cPU)
VARMBLE CALCULATED VALUE OF ZONE TOTAL SUPPLY FLOW SETPONT
GENERAL EXHAUST (where opplicable) D-2 ®
@:’—A«% Zn Purge Button | DI |
ON WHEN SUPPLY AR SOURCE (AHUs) IS PROVIEN ON
LAB VAV FLOW TRACKING with HOOD
- - - _ __ __ __ __ __ _RunCondtions fiiiiiiiiiiiiiiiiiiiiiiiiiiiwﬂ‘ﬂﬂw‘oﬂtmcﬂmﬂﬂ(w@ﬂmﬂ%
‘ AHx Run_Status[VP}—{ RUN N . |
[FDxF> U
‘ Override | DI | ‘ ‘ M ‘
TOTAL FLOW FROM ALL HODDS IN
THE TRACKING ZONE
IEY Minimum Exhaust Flow
\ : :
‘ A N Setpoi for the Enfre Zone |
‘ OA Temperature [VP ‘ ‘ ‘
‘ Tem ‘ ‘ Maximum Exhaust Flow Setpoint ‘
Space Temp ‘ Ll ‘ :P> for the Entire Zone (ie. Full
Cooling)
- __ sclponts 77777777777777777777777777777777$ADM\0L56\MCM\0%
NMSP 66 F SR o a
P2 [TCALC Tq| SPFL> (AT G
ol [ LPz ) |
\ G = \ |
\ | \
] Pl 85 F SR [GxFL> S
| Selpt Adjust | A P2 [ TCAC T CLSP> | u iy peon {zssP> |
sz J:IJ [HOxFC> M P2
’ TOTAL FLOW FROM ALL EXHAUST ‘
L SOURCES IN THE TRACKING ZONE
JEE e ing_Loops |
W Zn Flow Offset
‘ General Exhaust Air Valve Control (where applicable
[Temp> HPCT [Temp>

MA
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POINTS LIST REVISIONS

typical for_each in a_zone, where_applicabl
— — — — — — — —{tpled forecch o o _zone._where opplichle PONT PONT TYPE N0, | DESCRIPTION | DATE
ADDRESS DESCRIPTOR DI [AI[DOJAO[ W |  REMARKS :
— — SECONDRRY LA
‘ b ‘ Override .
Space Temp .
Primary Domper | AQ| ‘ l:l ‘ NOTES Temp Adj )
Supply Temp | Al Hoodx_Flow | Al == 1. Provide digital interface to the control system for diagnostic point Space Humidit :
B information. Required points to be mapped include: Hood cfm, Master Lpply VP °
‘ ‘ Alarm, Volume/Velocity Reset & Sash Position. Hood Flow point to be Primary Damper .
Hood Control Panel hardwired to the BAS for flow calculation of General Exhaust and Supply Lpply Termp .
752 | By Packaged Lab Controller ‘ Air Valves Reheat Valve .
2. Emergency Purge Butions located as shown on the floor plans. Typical Cen Exhoust VP B
‘ ‘ for each open lab (ot just a particular zone in an open lab)  will go to e bxhoust D "
SUPPLY AR D1 Min 5- the emergency purge mode when any button in that open lab is pressed. n_Exhoust Dmpr
Flow Control By Packaged Lab Controller 3. Provide a single controller for each Flow Tracking Zone. Broadcasting nk Exhoust VP °
‘ Y 9 ‘ flow setpoints between separate controllers at each Supply or Exhaust Snk Exhoust Dmpr .
valve is not acceptable. Hood x Flow .
T ‘ ‘ 4. Provide a single graphic for each flow tracking zone that depicts all Frmergency Purge Button | *
E equipment and devices in the zone. Show all values and setpoints as
‘ ‘ indicated in the logic diagram below. Provide links to the fume hood
controllers from the tracking zone graphic, as applicable.
Supply VP | Al
e, [a] | rusioon exmust vave |
s
\ \
Reheat Valve | AO] M ‘ ‘

L ffffffffffffff J LOGIC VARIABLES

MA

BINARY ANALDG DESCRIPTION
(o> ON WHEN OCCUPIED MODE IS ACTVE g
N Space Terp | Al| ON WHEN AHU IN SETBACK NODE Q
PURGE> ON WHEN ZONE PURGE BUTTON IS ENABLED S
Gen Exhaust VP | Al [ Snk_Exhaust VP [ A | Owerride | A | VARWBLE VALUE OF SPACE TEMPERATURE 'ﬁ
T T EN Temp Adj | A VARMBLE CALCULATED VALUE OF EFFECTVE HEATING SETPOINT o
o B Snk_Exhaust Dmpr| AO] s
en_Exhoust_Dmpr| A0 N gt
N N VARKBLE CALCULATED VALUE OF EFFECTVE COOLNG SETPOINT 5;
VARWBLE CALCULATED VALUE OF HOOD EXHAUST FLOW (CFM) FOR HOOD x H
o as shown on the floor plan drawings, where applicable =
P13 : T [GXFL> |VARMBLE CALCULATED VALUE OF GENERAL EXHAUST FLOW (CFM) [+
:j)—H Space Humidity | Al z
! Pose T VARBSLE CALCULATED VALUE OF SUPPLY FLOV (CFM)x e
[SNXFL> |VARABLE CALCULATED VALUE OF SNORKEL EXHAUST FLOW (CFM) FOR SNKL x o
. W
GENERAL EXHAUST (where opplicable) - SNORKEL EXHAUST (Where Appiicable) D-3 ® VARRBLE CALCULATED VALUE OF ZONE TOTAL SUFPLY FLOW SETPONT
. . . | 7n Purge Button | DI |
(typical for each in a zone, where applicable)
ON WHEN SUPPLY AR SOURCE (AHUS) IS PROVEN ON
_— - RunCondtims fiiiiiiiiiiiiiiiiiiiiiiiiiiwﬂ‘ﬂﬂw‘oﬂtmcﬂmﬂﬂ(w@ﬂmﬂ%
- 0
‘ Ablx_Run_Status[vP}—{ RUN I S ‘ o o0
U
‘ Override | DI| | ‘ x> M | g C:
TOTAL FLOW FROM_SNORKELS = o=
AND HODDS N THE TRACKING o
‘ I'ﬁﬂ ‘ ‘ o Minimum Exhaust Flow ‘ <
‘ A ‘ ‘ Setpoint for the Entire Zone ‘ o o Cﬁ
=]
O =2
\ (G Temperare 7 || ‘ = ?
<&
‘ T ‘ ‘ Maximum Exhaust Flow Setpoint ‘ o ©
Space Temp | A | {Teme> for the Entire Zone (ie. Ful e, O
Cooling) o
- .= e e O
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REVISIONS

NO.

S

DESCRIPTION | DATE

\sical for ech . o POINTS LIST
. yical for_each in a_zone, where_applicable
- __ _(typical for eoch serving a zone) PONT POINT TYPE
ADDRESS DESCRIPTOR DI [AIJDOJAO[ W |  REMARKS
— — SECONDARY LAN
r Override .
| I® | Space Temp .
‘ Primary_Domper |AD | ‘ ‘ ‘ NOTES Temp Adj .
Supply Temp | Al Hoodx_Flow | Al| == 1. Provide digital interface to the control system for diagnostic point Space Humidit °
‘ ‘ oo information. Required points to be mapped include: Hood cfm, Master upply VP o
‘ ‘ Alarm, Volume/Velocity Reset & Sash Position. Hood Flow point to be Primary Damper .
‘ ‘ Hood Control Panel hardwired to the BAS for flow calculation of General Exhaust and Supply upply Temp .
TS2 ‘ By Packaged Lab Controller ‘ Air Valves Rehoat Valve N
— 2. Emergency Purge Butions located as shown on the floor plans. Typical Gen Fxhoust VP B
‘ ‘ ‘ ‘ for each open lab (ot just a particular zone in an open lab)  will go to e bxhaust D N
‘ SUPPLY AR Min & ‘ the emergency purge mode when any button in that open lab is pressed. e: . h”“ s v;””
3. Provide a single controller for each Flow Tracking Zone. Broadcasting nk Exhoust u
| Flow Control By Packaged Lab Controller | flow setpoints between separate controllers at each Supply or Exhaust Snk_Exhoust Dmpr .
valve is not acceptable. Haod x Flow .
‘ o ‘ ‘ ‘ 4. Provide a single graphic for each flow tracking zone that depicts all Fmergency Purge Button | *
E equipment and devices in the zone. Show all values and setpoints as
‘ ‘ ‘ ‘ indicated in the logic diagram below. Provide links to the fume hood
‘ ‘ controllers from the tracking zone graphic, as applicable.
Supply VP Al
| BRY (] | | rusioon exmust vane |
| Reheal Valve | A0] | ‘ ‘
L——————————fffffffffff L**************J LOGIC VARIABLES
. __ _ __ _ [typicd for ench serving g zone, where applicable R — P typical for each serving a zone, where applicable, BINARY ANALOG DESCRIPTION
e (o> ON WHEN DCCUPIED MODE IS ACTVE
N\ Space Temp | Al | ON WHEN AHU IN SETBACK MODE
‘ ‘ ‘ ‘ PURGE> ON WHEN ZONE PURGE BUTTON IS ENABLED
Gen Exhaust VP | Al [ ‘ Sk Exhoust VP | ‘ Overide [ Al VARIABLE VALUE OF SPACE TEMPERATURE
| T | T Snk_Exhaust Dmpr| AD| N Temp Adj | Al [HTSP > |VARMBLE CALCULATED VALLE OF EFFECTVE HEATING SETPOINT
Gen Exhoust Dmpr| A0 « <Gk Bhoust D
‘ N ‘ N VARWBLE CALCULATED VALUE OF EFFECTVE COOLING SETPOINT
. . VARIABLE CALCULATED VALUE OF HOOD EXHAUST FLOW (CFM) FOR HOOD x
‘ ‘ \ \ as shown on the floor plan drawings, where applicable
DPT3 DPT3 [GXxFL> |VARMBLE CALCULATED VALUE OF GENERAL EXHAUST FLOW (CFM) FOR VALVE x
@—&ﬁ Space Humidy | Al|
‘ ‘ VARIABLE CALCULATED VALUE OF SUPPLY FLOW (CFM) FOR SUPPLY VALVE x
‘ ‘ VARIABLE CALCULATED VALUE OF SUPPLY FLOW SETPOINT % FOR EACH VALVE
‘ GENERAL EXHAUST D2 ‘ SNORKEL EXHAUST 0-3 VARIABLE CALCULATED VALUE OF ZONE TOTAL SUPPLY FLOW SETPONT
‘ ‘ ‘ ‘ ® [ZSMN> |VARIABLE CALCULATED VALUE OF ZONE TOTAL SUPPLY SCHEDULED MIN SETPT
‘ ‘ ‘ ‘ W 7n_Purge Button | DI | [ZSMX> |VARIABLE CALCULATED VALUE OF ZONE TOTAL SUPPLY SCHEDULED WAX SETPT
VARWBLE CALCULATED VALUE OF EXHASUT FLOW SETPOINT % FOR EACH VALVE
ESMN> |VARABLE CALCULATED VALUE OF ZONE TOTAL EXHAUST MIN SETPONT
- - - — _ Y — — — — — — — — [ESMX> |VARMBLE CALCULATED VALUE OF ZONE TOTAL EXHAUST MAX SETPOINT
ON WHEN SUPPLY AR SOURCE (AHUS) IS PROVIEN ON
VARIABLE CALCULATED VALUE OF SNORKEL EXHAUST FLOW (CFM) FOR SNKL x

MA

1

STTY

&
%

EE

f HORTH £

£
-

AHx_Run_Status[VP)

Override | DI |

N
!
Vﬁ I

— L — 36

OA Temperature VP

Temp>

Space Temp | A|

- Sefpoints

Setpt Adjust | Al|

CLSP>

P2 [TTALC T,
| [rerer 1O

[Z22)

Heating & Cooling Loops

S

TOTAL FLOW FROM ALL SNORKELS
AND HDODS IN THE TRACKING
o

‘ Mirimum Exhaust Flow
Setpoint for the Entre Zone

I EPCT.

Maximum Exhaust Flow Setpoint
for the Entire Zone (ie. Ful

- e )

Supply Flon Setpoint Calculation

ffffffffffffffffffffffffffffffff =

S

Maxrmum Supply Flow Setpoint for the
Entire Zone (ie. Total of all Mox
Supply air flow setpoints shown on the

schedules for o given zone)

S
‘ [GPXFL U P AL ‘
M | TOTAL FLOW FrRoM ALL
SUPPLY SOURCES IN THE P2
‘ TRACKING ZONE ‘
Zn Min Sup CFMP} ZSWN
| @_‘?‘ Minimum Supply Flow Setpoint for the |
o Entire Zone (ie. Total of all Min
‘ [SNXFL> u Pt ' [hi-pr ZSSP>  Supply air flow setpoints shown on ‘
FOXFD M = the schedules for o given zane)
TOTAL FLOW FROM ALL DXHAUST @ Wox Sup CFN
‘ SOURCES IN THE TRACKING ZONE Zn Max Sup CFI ZSMX ‘

Zn Flow Offset

% Open

[Temp> HPCT Temp> CPCT> ‘
- __Supply AirBox Tw‘wﬂrﬂhmmﬁckmh@ﬁ
% Open
HPCT HW Reheat Valve |AO|[

Exi_Ar Damper |A0]

Exhaust Ar VP | Al |

Supply Temp | Al| >!

Heat Request

Cool Request

Note that SPCT may be greater than 100 or less.
than 0. Therefore, the linear output should not be
limited to the Supply Minimum or Maximum Setpoint
values (.e. extrapolate beyond these values, as
SPCT rises above 100 or drops below 0) .

SPCT >

Sup Min CFM

% Open

Prim_Air Damper |AO|

Primary Ar VP _| |

:
L

TALC
>—( chn
SPxFL

************************************ i

\
\
(Ex Press Reast vp) }
\
\

ﬁwﬁggggggﬁ\f
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\
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\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
_

Snk Exhaust VP | Al RS} ik Exhaust Dmpr] AO] |

HDxFL>

F Hood Flow | Al

Zn_Purge Button | DI |

PURGE>
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Primary Damper |AD|

(typical for_each serving o zone)

Supply Temp | Al|

SUPPLY AR

Min 5-

OPT1

Supply VP | AI|

Reheat Valve

[40]

Gen Exhaust VP | Al

—________ Y

T Gen Exhoust Dmpr| A0
N

DPT3

GENERAL EXHAUST

NOTES

- ypical for_each in a_zone, where_applicable;
) I A h h licabl
( 1.
[~ SECOIDARY LY

I©

Provide digital interface to the control system for diagnostic point

information.  Required points to be mapped include: Hood cfm, Master

Alarm, Volume/Velocity Reset & Sash Position. Hood Flow point to be

hardwired to the BAS for flow calculation of General Exhaust and Supply

Air Valves

2. Emergency Purge Buttons (if required) located as shown on the floor
plans. Typical for each open lab (ot just a particular zone in an open
lab) will go to the emergency purge mode when any button in that open
lab is pressed.

3. Provide a single controller for each Flow Tracking Zone. Broadcasting
flow setpoints between separate controllers at each Supply or Exhaust
valve is not acceptable.

4. Provide a single graphic for each flow tracking zone that depicts all
equipment and devices in the zone. Show all values and setpoints as
indicated in the logic diagram below. Provide links to the fume hood
controllers from the tracking zone graphic, as applicable.

5. Drawing applies to entire open lab. i.e. Each open lab is considered a
single flow tracking zone.

6. Averae all zone sensors in a flow tracking zone. Use average zone
temperature as controlling input for space temperature control. Provide
software logic that will allow the system operator to exclude any
individual zone temperature sensors from the averaging calculations
through the head end. This should be accomplished without the need to
modify or download a new program

7. Provide only 1 zone sensor in each open lab/ flow tracking zone with

setpoint adjust and override. Al other sensors shall have space

temperature only. Locations of the zone sensors with setpoint adjust
and override shall be labeled and shown on the floor plans.

Hoodx Flow | Al | =55

Hood Control Panel
By Packaged Lab Controller

=

FUMEHOOD EXHAUST VALVE

\ \
\ \
\ \
\ \
\ \
‘ Flow Control By Packaged Lab Controller ‘
\ \
\ \
\ \
\ \
\ \

N\ Space Temp | Al |

Override | AT]

N\ Temp Adj | Al

|
|
|
‘ as shown on the floor plan drawings, where applicable
‘ @—*ﬁ Space Humidity | Al |
|
|
|

SNORKEL EXHAUST D-3

®

@:’—#%Zn Purge Button | DI |

REVISIONS

NO.

S

DESCRIPTION

DATE

POINTS LIST
PONT POINT TYPE
ADDRESS DESCRIPTOR DI | Al | DO|AD | v REMARKS
Override .
Space Temp hd
Temp Adj hd
Space Hurnidit h
upply VP hd
Primary Damper ]
upply Temp hd
Reheat Valve hd
Gen Exhaust VP .
Gen Fxhaust Dmpr hd
nk Exhoust VP .
Snk_Exhaust Dmpr. hd
Haod x Flow .
Emergency Purge Button hd
LOGIC VARIABLES
BINARY ANALOG DESCRIPTION
ON WHEN DCCUPIED MODE IS ACTVE
ON WHEN AHU IN SETBACK MODE
PURGE> ON WHEN ZONE PURGE BUTTON IS ENABLED
VARIABLE VALUE OF SPACE TEMPERATURE
VARIABLE CALCULATED VALUE OF EFFECTVE HEATING SETPONT
VARWBLE CALCULATED VALUE OF EFFECTVE COOLING SETPOINT
VARIABLE CALCULATED VALUE OF HOOD EXHAUST FLOW (CFM) FOR HOOD x
[GXXFT> |VARIABLE CALCULATED VALUE OF GENERAL EXHAUST FLOW (CFM) FOR VALVE x
VARIABLE CALCULATED VALUE OF SUPPLY FLOW (CFM) FOR SUPPLY VALVE x
VARIABLE CALCULATED VALUE OF SUPPLY FLOW SETPOINT % FOR EACH VALVE
VARUBLE CALCULATED VALUE OF ZONE TOTAL SUPPLY FLOW SETPONT
[ZSMN> |VARIABLE CALCULATED VALUE OF ZONE TOTAL SUPPLY SCHEDULED MIN SETPT
[ZSMX> |VARIABLE CALCULATED VALUE OF ZONE TOTAL SUPPLY SCHEDULED WAX SETPT
VARWBLE CALCULATED VALUE OF EXHASUT FLOW SETPOINT % FOR EACH VALVE
ESMN> |VARABLE CALCULATED VALUE OF ZONE TOTAL EXHAUST MIN SETPONT
[ESMX> |VARMBLE CALCULATED VALUE OF ZONE TOTAL EXHAUST MAX SETPOINT
ON WHEN SUPPLY AR SOURCE (AHUs) IS PROVIEN ON
VARIABLE CALCULATED VALUE OF SNORKEL EXHAUST FLOW (CFM) FOR SNKL x

BITY

MA

ROLI

EE

f HORTH £

£
-

Abx_Run Status

Override | DI |

OA Temperature |VP

Sty

_ L

N
@
]

2
Sl

Space Temp | A|

Temp>

TOTAL FLOW FROM ALL SNORKELS
AND HDODS IN THE TRACKING
o

‘ ‘ Mirimum Exhaust Flow
Setpoint for the Entre Zone

I EPCT.

Maximum Exhaust Flow Setpoint
for the Entire Zone (ie. Ful

.- _______ 'O DA st

Setpt Adjust | Al|

L Setpoints L Supply Flow Setpoint Caleulation
66" F SR f S
Pl [TCALT T4
[SPxFL> u I
1 ‘ M| TOTAL FLOW FROM AL PPz
‘ ‘ SUPPLY SOURCES IN THE P2
‘ TRACKING ZONE
| | Zn Min Sup CFMP} ZSWN
‘ o = ‘ ‘ < Minimum Supply Flow Setpoint for the
83 F @—‘_‘ Entire Zone (ie. Total of all Min
P2 [\ TTALC T, CLSP. ‘ [SNxFC> u Pl 1! CALC ZSSP>  Supply air flow setpoints shown on
L Pzepi 1] M the schedules for o given zane
[Occ >— [HDxFL> P2 g
TOTAL FLOW FROM ALL EXHAUST @ Wax Sup CFH
‘ SOURCES IN THE TRACKING ZONE Zn Max Sup CFI ZSMX
— T T T T T T T T T T T T T T T T T T T T T T T T T T T e e Maxmum Supply Flow Setpoint for the
- Heqling & Cooling Loops ‘ Entire Zone (ie. Total of all Max
70 Flow Offset Supply air flow setpoints shown on the
schedules for o given zone)

Temp>

Supply Temp | Al

HPCT>

[Temp>

where applicable

n -

CPCT >

_

ﬁwﬁggggggﬁ\f
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\
\
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\
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\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
_

Ex_Press Reqst |/P)

% Open

Exi_Ar Damper |A0]

Exhaust Ar VP | Al |

% Open

P2 K Tok
[Temp> [ el
P1
[HTSP>
SPCT >

Note that SPCT may be greater than 100 or less.
than 0. Therefore, the linear output should not be
limited to the Supply Minimum or Maximum Setpoint
values (i.e. extrapolate beyond these values, as
SPCT rises above 100 or drops below 0) .

Primary Ar VP _| Al]

Sup Min CFM

HW Reheat Vaive | A0

nk_Exhaust Dmpr] A0

Heat Request_|vP)

Snk_Exhaust VP | Al| e 17T

Hood Flow | Al

HDxFL>

% Open

:
L

CALC
>— R

Prim_Air Damper | AO|

Zn_Purge Button | DI |

PURGE>

R
|
|
|
|
|
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Primary_Darper | AO|

Supply Temp | Al|
N/
SUPPLY AR D-1 B LU —
/N
DPT1
Supply VP | AI]

Reheat Valve |AD|

I

HWS

NOTES

1. Provide a single graphic for each CV zone that depicts all equipment
and devices in the zone. Show all values and setpoints as indicated in the
logic diagram below.

Gen Exhaust P |

=

Gen Exhoust Dmpr] A0

F—

GENERAL EXHAUST

A\ Space Temp | Al |

Override | Al

EN Temp Adj | A

POINTS LIST

ADDRESS

PONT PONT TYPE
DESCRIPTOR DI [AI[DOJAO[ W |  REMARKS

REVISIONS

Override .

Space Temp

Temp Adj

Space Humidit

upply VP

Primary Damper .

upply Temp hd

Reheat Valve hd

Gen Exhaust VP .

Gen Fxhaust Dmpr i

LOGIC VARIABLES

BINARY

ANALDG DESCRIPTION

Occ

ON WHEN OCCUPIED MODE IS ACTVE

>

ON WHEN AHU IN SETBACK NODE

VARUBLE VALUE OF SPACE TEMPERATURE

VARMBLE CALCULATED VALUE OF EFFECTVE HEATING SETPOINT

VARMBLE CALCULATED VALUE OF EFFECTIVE COOLING SETPOINT

GXFL> |VARIABLE CALCULATED VALUE OF GENERAL EXHAUST FLOW (CFM)

ol |5l |2]
0| (@ |2
9 %) 12

SPFL> |VARWBLE CALCLLATED VALUE OF SUPPLY FLOW (CFM)

Run

ON WHEN SUPPLY AR SOURCE (AHUs) IS PROVIEN ON

LAB CV SUPPLY & EXHAUST ZONE

Run Conditions

AHx Run_Status[VP}—{ RUN
AHx Sched

Override | DI |

OA Temperature VP

Space Temp | Al Temp>
L setpoints
66 F SR
Pl P2 [TCALC T,
1] = ?
P1 ‘
Czr3— \
l 85 F SR ‘
Seipt Adjust | Al| P2 [ TCALT T
' [Thaerr
- __ __Hegling & Cooling Logps
[Temp> HPCT [Temp> cPeT> |
L Supply Air Box
% Open
HPCT > HW Reheat Valve |AO|

Supply Temp | AI| >!

Heat Request

LR ([ LE-
P1
[FTS>

Cool Request

Supply Flow StpvP}
(Press Request [vP)

% Open

Prim_Air Damper |AO|

Primary Ar VP _| Al]

"[CALC
>—( cor

.

General Exhaust Air Valve Control (where applicable)

xhaust_Flow StpvP)
Ex Press Reqgst

% Open

GXFL

Exhaust Ar VP_| Al | Exh Air Damper | AO|

T[CALT
>—( e

NO. | DESCRIPTION | DATE
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REVISIONS

POINTS LIST
POINT POINT TYPE NO.| DESCRIPTION |DATE
NOTES ADDRESS DESCRIPTOR Di | AL [DO|AO| W REMARKS
MLTJ—> 1. Include 2/3 valve control only per mechanical 1273 m : See Note 1
design. Typical control will be single steam HP-1 S/S .
J @ valve. P-1S
B < /S
1/3Steam Valvejdo] ¢ @ —— — — — — — HP-2 S
[Fs1] / |r_(zg Stoam Vaw [#0 ?l w
| . | Steam Pressure
= I i | | e
[ NC h T
I I
: :
' C__&e _ 1
= _\-“
HX-1 ):
LAr t
LOGIC VARIABLES
HP-1 BINARY | ANALOG DESCRIPTION
mw Starter Bysas> ON WHEN HEATING SYSTEM IS ENABLED
ON WHEN PUMP x STATUS IS PROVEN
|—\—( HP—1 5/5__|Do[ Z -PxFL ON WHEN PUMP x PROOF HAS FAILED
S —S T ol ~ [Frow> ON WHEN ETTHER PUNP IS PROVEN
Saie_| 0] ON WHEN PUWP x IS COMMANDED TO RUN
VARWBLE VALUE OF OUTDOOR AR TENPERATURE
VARWBLE VALUE OF PUMP x RUNTME (HH:MM)
t W et Ta VARUBLE CALCULATED VALUE OF HOT WATER SUPPLY TENPERATURE SETPONT
[HWS™> |VARMBLE VALUE OF HOT WATER SUPPLY TEMPERATURE
HP-2 [CoStE> ON WHEN CAWPUS STEAW PRESSURE IS LOW
Starter T
n
t 57, ] I o oli]
N\ —2 HP-2 Status [ Di| >
£ =
= o
2 =
© g ©
O = [
g gl P
-
- O f—
STEAM TO HW CONVERTER WITH CV PUMPS 2 5 o
w8| =
[ -4 a
~=| ©O
28| O
Bz
_____________________________________ o 9 l'd
(_ =& g
| 58| .3
—(Monudl Engble pp}— — —— — — — — — — — — — — — — —
| B ) a
| System Runs 24/7 ﬁ S
L n
(_ ELECTRIC LADDER DIAGRAMS ::“ ﬁ
| o —
(30 sec] e TR =] -
:)m—1sw- o] > —— -I———— Eﬂ m —lefm— — oo — —. :::,
- — |leotom— . —. jo-€O— - — - — - b No. p—
| N [FiRT> —--ok»:-—-l_- "*""';;@"%m P -7
| > _FP-2 Status | 01] —-—_——— @-l—————m 0w | | N
| o] e [me] _ S ] T
| > e ] R ) < oar|
| ] Review 2021
HAND os
| STEAM TO HW
@ CONVERTER
L _____________________________________ X IWITH CV PUMPS
W-x S/5 ||

Typical Pump Starter
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REVISIONS

NO. | DESCRIPTION | DATE

POINTS LIST
oo m POINT POINT TYPE
LLl-I—> e NOTES ADDRESS DESCRIPTOR DI [AI]DO[AO] V| REMARKS
@ 1. Include 2/3 valve control only per mechanical design. 1/3 Steam Vdve L
4 Typical control will be single steam valve. 2/3 Steam Valve °
1/3 Steam Vaive | A0| =1 < —————— 2. Provide communications Interface to the control system for HP-1 S/S °
[Fs1] diagnostic point information. Refer to points list for HP-1 Status o
7 {273 Steam Vawe[M0]__WX=1___< required points to be mapped. HP—1 Speed 3
o | | 3. Locate remote differential pressure sensor at most remote HP—1 VSD Al r
E HW coll, as directed. Install transmitter and bypass arm -
vi | . | assembly no higher than 6 feet AFF. HP-2 S/S
LPs 1 L | | X 4, Mechanical designer shall determine total number of heat HP-2 Status °
o e T ¥ ;=N | exchangers. Sequence of operation shall stage through HP-2 Speed °
el | | exchangers as shown In logic. HP—2 VSD Alam | °
5. Designer to determine and select proper HW set points for HW Supply Tem 0
) HW Supply lemp
I I resst operations. HW Retum Temp | | -
| | 7 Steam Pressure °
= HW Remote DPT °
C_ A 1 =0
= ot ot 1F Q@ ot HWS
HX-1 1 P—CETSE o<
=8 A T ] E—
BAS UN—— |-\~) HP=1 Status | DI >
4 TN Remote DPT
®! —N\—SHP=1 V50 Aarm| i) >
HP=1 Ll ¢
Condensate
Feum +—u{ 1 ®
T 2 LOGIC VARIABLES
- =) E; BINARY ANALOG DESCRIPTION
wsuu——-lhaup-zsm- [] > ON WHEN HEATING SYSTEM IS ENABLED
| N3V Aem[o] > [FxPF> ON WHEN PUWP x STATUS IS PROVEN
@l [o W Ream Tamp (A B> l
HP-2 ON WHEN PUWP x PROCF HAS FAILED
—Il{ 7 [Frow> ON WHEN ETTHER PUNP IS PROVEN
= ON WHEN PUMP x IS CONMANDED TO RUN
'I!.r 1t e HWR VARWBLE VALLE OF OUTDOOR AR TENPERATURE
VARMBLE VALLE OF PUMP x RUNTINE (HH:MM)
VARUBLE CALCULATED VALUE OF HOT WATER SUPPLY TEMPERATURE SETPONT
[HWS™> |VARWBLE VALUE OF HOT WATER SUPPLY TEMPERATURE
ON WHEN CAWPUS STEAM PRESSURE IS LOW

STEAM TO HW CONVERTER WITH VV

> T
P2 [FLow>— @ =
S

To Be Determined in TAB

Chapel Hill, North Carolina

ELECTRIC LADDER DIAGRAMS

The University of North Carolina

Standard Control Drawings
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POINTS LIST REVISIONS
POINT POINT TYPE NO.| DESCRIPTION |DATE
> Steam Pressure | A > NOTES ADDRESS DESCRIPTOR DI [AI[DOJAO[ W | REMARKS
® 1. Include 2/3 valve control only per mechanical design. 1/3 Steam Vdve . ane per HX
/ Typical control will be single steam valve. 2/3 Steam Valve ) one per HX; See Note 1 |
Steam Vaive | AO| =1 < —————— 2. Provide communications Interface to the control system for HP-1 S/S °
[Fs1] diagnostic point information. Refer to points list for HP-1 Status o
4 {273 Steam Vawe[M0]__WX=1___< required points to be mapped. HP—1 Speed 0
o | | 3. Locate remote differential pressure sensor at most remote HP—1 VSD Al r
E HW coll, as directed. Install transmitter and bypass arm -
vi | . | assembly no higher than 6 feet AFF. HP-2 S/S
LPs 1 L L | X 4. Mechanical designer shall determine total number of heat HP-2 Status °
o T ' 1 | exchangers. Sequence of operation shall stage through HP-2 Speed o
NC. | | exchangers as shown In logic. HP—2 VSD Alam | °
5. Designer to determine and select proper HW set points for W Supply Tem n
) HW Supply lemp
I I reset operations. HW Retum Temp :
| | 7 Steam Pressure °
F = HW Remote DPT °
C_ A 1 =0
= o trt IF @ trt HWS
HX-1 1 P—CETSE o<
= A T ] E—
LONTALK— — |-\—) HP=1 Status | DI >
4 TN Remote DPT
@) ~2FP-1VD Aam 0] >
HP=1 Ll ¢
Retu -I—Il{
im H [
® 1 lo)
73 Steam Vave [0 W=7 < r— —————— j 1
4 <23 Sisam Vatve W] T2 < ' T
L | | C=eam 2 LOGIC VARIABLES
V3 | . | - =] [0 Z BINARY ANALOG DESCRIPTION
T | | , | e = T[] E— ON WHEN HEATNG SYSTEM IS ENABLED
T e i : T | @““ME: o Ta [ ON WHEN PUMP x STATUS IS PROVEN
HP-2 — ON WHEN PUWP x PROCF HAS FAILED
| | :—I—I< [Frow> ON WHEN ETHER PUNP IS PROVEN
1 | 4 = ON WHEN PUMP x IS CONMANDED TO RUN
f 4 1 P a HWR VARWELE VALLE OF OUTDOOR AR TENPERATURE

VARWBLE VALLE OF PUMP x RUNTME (HH:MM)

VARUBLE CALCULATED VALUE OF HOT WATER SUPPLY TEMPERATURE SETPONT
VARUBLE VALUE OF HOT WATER SUPPLY TEMPERATURE

ON WHEN CAVPUS STEAM PRESSURE IS LOW

~
1y
5888

:

To Be Determined in TAB
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POINTS LIST REVISIONS

POINT POINT TYPE NO.| DESCRIPTION | DATE

ADDRESS DESCRIPTOR DI [ AL|DO[AO| W REMARKS
CHWP-1 S/S °

CHWP—1 Status
PROCESS CHWP=2 S/S
CHWR CHWP—2 Status

BUILDING CHW

CHWS Temp

CHWR Temp
BCHW IS0 Valve

BCHW 1SO Open
HX 1S Valve
HX ISO Open
T JmL t D

Drain Vlv Open
PCHW Ret Temp
HEX PCHW Sup Temp
TSN Dran Temp
Dom Sup Temp

Dom Wir Valve
Y Dom Wir Viv Open

PROCESS

|
: # | CHWS
guom Wu Wiv (pen T

DRAIN PROCESS i LOGIC VARIABLES

CHWP ANALOG DESCRIPTION
(ON WHEN COOLING SYSTEM IS ENABLED

2
3
2

PRESSURE REGULATED
DOMESTIC WATER
SUPPLY

:

ON WHEN PUMP IS COMMANDED TO RUN

ON WHEN HEAT EXCHANGER ISOLATION VALVE IS COMMANDED OPEN

ON WHEN DOMESTIC WATER ISOLATION VALVE IS COMMANDED OPEN

ON WHEN HEAT EXCHANGER ISOLATION VALVE NORMAL POSITOIN PROVEN
ON WHEN HEAT EXCHANGER ISOLATION VALVE PROOF FAILS

ON WHEN BUILDING CHW ISOLATION VALVE PROOF FALLS
ON WHEN DOMESTIC WATER ISOLATION VALVE NORMAL POSITOIN PROVEN

PROCESS CHILLED WATER LOOP

kit

ON WHEN DOMESTIC WATER ISOLATION VALVE PROCF FAILS
System Enable (ON WHEN CHWS TEWPERATURE IS ABOVE CALCULATED SETPONT
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NOTES

1. Heat recovery coils are referenced in other Standard Control
Drawing schematics and shown on those drawings for
location purposes only.

2. Optional freeze protection bypass valve.

EXHAUST AR EXHAUST AR
CBposs Vahe_|MO] <
QUTSIDE AR SUPPLY AR

REVISIONS

PQINTS LIST
POINT POINT TYPE NO.| DESCRIPTION | DATE
ADDRESS DESCRIPTOR Di | Al [DO[AO| W REMARKS
Pump S/S .
Pump Status
Lvg EA Temp
Ent FA Temp
HR Sup Temp
HR Ret Temp
SA Temperature
Bypass Valve See Note 2
LOGIC VARIABLES
BINARY ANALOG DESCRIPTION
B> ON WHEN SYSTEM IS ENABLED
VARWBLE VALLE OF OUTDOOR AR TEMPERATURE

GLYCOL HEAT RECOVERY RUN AROUND LOOP
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Chapel Hill, North Carolina
Standard Control Drawings
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CRIICAL LAB
EXHAUST
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N T (1) I
OUTSIDE AR { A
e
‘
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©
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{ TO HEAT
. RECOVERY SYSTEM
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NOTES

1. Pressure monitoring relative to the less hazardous space
surrounding the critical area served.

2. Designer may use VFD's for balancing and soft start of fans
to fixed speed.

EXHAUST AR

EXHAUST AR

EXHAUST AR

REDUNDANT CV EXHAUST FAN CONTROL FOR MANIFOLD EXHAUST LAB SYSTEMS

System Enable

POINTS LIST REVISIONS
POINT POINT TYPE No.| DESCRIPTION | DATE
ADDRESS DESCRIPTOR DI [ A |DO[AO| W REMARKS
EF-18/8 .
FF-1 Status
FF=2 S/S
EF-2 Status
EF-$S/S []
EF—# Status []
EF=1 Damper
151 Open
EF—2 Damper
LS—-2 Open
FF—# Damper [}
LS—# Open []
0A Damper
RH DA Temp
LOGIC VARIABLES
BINARY DESCRIPTION
B> ON WHEN COOLING SYSTEM IS ENABLED
ON WHEN EXHAUST FAN x STATUS IS PROVEN
ON WHEN DXHAUST FAN x PRODF HAS FALED
ON WHEN EXHAUST FAN x IS COMNANDED TO RUN
ON WHEN DXHAUST FAN DAMPER x PROOF HAS FALED
VARABLE VALUE OF EXHAUST FAN x RUNTME (HH:MN)
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r\\ EF—1 5/S |00
SECONDARY LAN— — — —N F-1VD[A0]
| }7\\ EF—1 Status | DI]
@\ —\ —1 VFD Alarm | DI |
[
EF—1 Domper | 0D|
VS0
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L
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7
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L
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NOTES

1.

2.

Pressure monitoring relative to the less hazardous space
surrounding the critical area served.

Provide communication interface to the control system for
diagnostic point information. Refer to points list for required
points to be mapped.

Coordinate with mechanical design to ensure adequate
straight lengths of duct and proper range on the sensor.

REDUNDANT VAV EXHAUST FAN CONTROL FOR MANIFOLD EXHAUST LAB SYSTEMS

Total # EF

System Enable

Sys Mcn Encb\e
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Total Failed

DELAY

RH DA Temp | Al

P1

RH DA Temp [vP)

P2

0A Flaw | A CPZ,EE

itical Lab Flo: .

Typical Exhaust Fan

EF—x VFD Alarm | DI |

\
| EF— Stotus |0l
\

(8 mmF e e R

‘ LS—x Open | DI|

NTR

cou

L _——— — — — EF—x Damper _|DO| J

‘ Exhaust Pressure | Al |

OA Damper | AO|

Win Exh Flow

Exhaust Flow | Al

’7

SED.

ERPe—

EFx ViD__|AO]

Stg Next EF

EXHAUST FAN VSD (TYPICAL FOR ALL EXHAUST FANS)

POINTS LIST REVISIONS
POINT POINT TYPE NO. | DESCRIPTION | DATE
ADDRESS DESCRIPTOR DI | Al | DO | AO | w REMARKS
EF-1 /S °
EF—1 Statu °
EF-1 VFD °
EF=1 VFD Alarm hd
EF-2 S/S °
EF-2 Status d
EF-2 VFD °
EF—2 VFD Alarm °
EF—#S/S #
EF—4# Stotus #
EF—# VFID .
EF—# VFD Alarm °
FF—1 Damper °
LS—1 Open .
EF—2 Damper °
LS5-2 Open .
EF—4# Damper #
LS—# Open #
OA Damper L
Exhaust Pressure .
RH DA Temp .
OA Flow °
Exhaust Flow .
LOGIC VARIABLES
BINARY ANALOG DESCRIPTION
ON WHEN COOLING SYSTEM IS ENABLED
ON WHEN EXHAUST FAN x STATUS IS PROVEN
ON WHEN EXHAUST FAN x PROOF HAS FALED
[ER> ON WHEN EXHAUST FAN x IS COMMANDED TO RUN
ON WHEN EXHAUST FAN DAMPER x PROOF HAS FAILED
ON WHEN EXHAUST FAN DAMPER x LIMIT SWITCH PROVEN
VARIBLE VALUE OF EXHAUST FAN x RUNTIME (HH:MM)
VARIBLE CALCULATED VALUE OF EXHAUST FLOW (CFM) 0
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NOTES

1. Where pre-approved by owner provide either the PH Coil
DAT or HWS Temp sensor.

2. Physical configuration of FCU to be determined by designer
including fan draw or blow.

> Space Temp | Al >
> Setpoint Adj >
> Occ Override | >

¢

LOCATE AS SHOWN ON MECHANICAL PLANS

[A]
(o]

SUPPLY AR

_CHW Vave [AD]

{_Fan §/s  [po] <
Fan Status DI

REVISIONS
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POINTS LIST
POINT POINT TYPE NO. | DESCRIPTION | DATE
ADDRESS DESCRIPTOR DI [ Al |DO[AO|W REMARKS
Space Temp
Setpoht Ad]
Occ Qverride
CHW Valve
Supply Air Temp
HW Valve
Fan S/S
Fan Status
PH Coil DAT See Note 1
HWS Temp See Note 1
LOGIC VARIABLES o
BINARY | ANALOG DESCRIPTION 5
ON WHEN OCCUPED NODE ACTVE o et .
[ser> ON WHEN SETBACK HEATING MODE ACTVE &;ﬁ:
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Space Tem Al

Setpoint Adj | Al

vV

LOCATE AS SHOWN ON MECHANICAL PLANS

—_— — e —— e — —

|
|
|
|
|
| Occ_Override | DI
|
|
|
|
|
|

Enable J-|D0| < C_Enble _Joof <
o Stotws___{ DI

HYDRONIC UNIT HEATER

REVISIONS

ELECTRIC (OR HYDRONIC) UNIT HEATER

| S |
| Ay |
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: 2__Occ_Override |DI| )— —_—— |_ :
| |
| |
| Status DI |
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| |
| S S Tomp A Enoble {00 |
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Heafing SP__|VP)

POINTS LIST
POINT POINT TYPE NO.| DESCRIPTION | DATE
ADDRESS DESCRIPTOR DIJAIJDOJAO[W | REMARKS

Space Temp :

Setpoint Ad]

Occ Override

Engble
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LOGIC VARIABLES

BINARY ANALOG DESCRIPTION
B> ON WHEN OCCUPED MODE ACTVE
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POINTS LIST REVISIONS

POINT POINT TYPE No.| pEscrPTION | DATE
ADDRESS DESCRIPTOR DI | Al [DO|AO| W REMARKS
NOTES EF S/S .
1. Large volume EP required to allow pneumatic actuators to £F Status
Exh Damper Open

open in less than 10 seconds.

2. Quantity and size of pneumatic actuators to meet
mechanical damper design requirements with maximum full
stroke time of 10 seconds.

3. EP controlled directly from generator factory control panel.
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LOGIC VARIABLES

BINARY ANALOG DESCRIPTION
ON WHEN DXHAUST FAN STATUS IS PROVEN
> ON WHEN EXHAUST FAN IS COMMANDED TO RUN
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t— —< Exhaust_Fan 5/500]

Whaust_Fan_Statu DI |

Starter

BACKDRAFT DAMPER

RsT

Exhaust Fan Statug I |

1] S—

N |— —

©

Exhaust Huridity | Al |

Supply_Humidiy

=

—

-
@

Exhaust

Huridity |

=

L

WARAN]

CLPS

NOTES

1. Where applicable place the humidity sensor either in the
exhaust or return air.

Space  Humidity
Setp

Max Valve Stroke
Limit

N,

Exhaust Fan /5|00

POINTS LIST
POINT POINT TYPE
ADDRESS DESCRIPTOR DI'| A |DO|AQ| v REMARKS
Exhaust Fan S/S °
Exhaust Fan Statug ©
AHU Run hd

Tyvpical Small Exhaust Fan

Supply Humidity | Al |

Humidifier Valve | A |

OA Temperature [vP}
SF_Energized
Unit_Occ Mode

Hum Iso Valve |DO|

POINTS LIST
POINT POINT TYPE
ADDRESS DESCRIPTOR DI | Al |DO|AO | w REMARKS
Exhaust Humidit . ® |See Note 1
Supply Humidit; b
Humidifier Valve hd
Hum Iso Valve hd
Qutside Air Temp hd
Sup Fan Energized °
Unit Occupied Model °

Tyvpical Steam Humidifier

SA Dewpoint | Al]

TO BAS ACTUATORS & SYSTEM

7 ©
FROM BAS AIR COMPRESSOR ¢ -t -
DPT1
N
System Air_Press | Al |
NOTES
1. Dewpoint sensor required on laboratory and research
buildings only.
SA Dewpoinl | Al | [i[F >l —
System Air Press | | [P <[l —
POINTS LIST
POINT POINT TYPE
ADDRESS DESCRIPTOR DI'| Al |DO|AD| W REMARKS
SA Dewpoint °
System Air Press °

BAS Air Compressor Monitoring

REVISIONS

N

©

DESCRIPTION DATE

High Static Press | D

T
Vi
Safety 7

Fon A o Interlock
on Access Door oo
’\ o DBS1 Jhi

& jK SMOKE/FIRE DAMPER
°

NOTES

1. Where applicable per mechanical design.

High Static Press | DI |

Unit_Shutdown [vP)

POINTS LIST
POINT POINT TYPE
ADDRESS DESCRIPTOR DI | Al |DO|AQ | v REMARKS
High Static Press | ©
Unit Shutdown hd

Tyvpical Smoke/HFire Damper Safety

Light/Horn Annunciator

\ Phone Line

Auto Dialer

o F

Critical Alarm |00

NOTES

1. Dialer provided by UNC.
2. See mechanical drawings for location ('s)

Critical Alarm

Critical Alarm

[0o]

POINTS LIST
POINT POINT TYPE
ADDRESS DESCRIPTOR DI [A[DO[AO] w REMARKS
Critical_Alorm \ [ 1

Local Alarm Annunciator

Encble < 63 (adj)
Disable > 61 (ad}.)

CHW Pump Enable|DO|

POINTS LIST
POINT POINT TYPE
ADDRESS DESCRIPTOR DI | Al |DO|AQ| W REMARKS
OA Temp hd
CHW Pump Enable .

LOGIC VARIABLES

BINARY ANALOG DESCRIPTION
CWGO ON WHEN CHILLED WATER SYSTEM PUMP IS ENABLED

Chilled Water System Pump

Fnable
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