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TO AIR HANDLING
UNITS

FROM AIR HANDLING
UNITS
180F SUPPLY WATER

140F RETURN WATER
HIGH TEMPERATURE HEATING HOT WATER (HWS/R)

e

A [ DIFFERENTIAL PRESSURE | 1. THE HIGH TEMPERATURE HEATING HOT WATER SYSTEM ‘OCCUPIED’ AND *“UNOCCUPIED’
z L  CATE ON THE FIFTH FLOOR MODES ARE IDENTICAL. THE SYSTEM SHOULD BE ENABLED WHENEVER THE OUTSIDE AR
= = PRIOR TO. AHU TAKEOFFS. TEMPERATURE IS LESS THAN OR EQUAL TO 70 °F (OPERATOR ADJUSTABLE).

[A TrWS TEmP 2. SYSTEM SHALL ENERGIZE PUMP 101-HWP—1A OR 101-HWP-1B WHEN ANY OF THE AR
HANDLERS (101-AHU-X), CABINET UNIT HEATERS (101—CBH-X) OR FAN POWERED FINNED
4] PROVIDE PRESSURE TUBE RADIATORS (101-FTR-X) ARE CALLNG FOR HEAT.  REFER TO RESPECTIVE
Al [HWS FLOW %'I;'Egl__‘/g';‘gg THE EQUIPMENT CONTROLS SEQUENCES FOR FURTHER DETAILS.
DI_[ALARM 4" — } PIPE TO CLOSEST A.PUMPS 101-HWP—1A AND 101-HWP-1B ARE DESIGNED AS 100% LEAD AND 100%
= FLOOR DRAIN. STANDBY AND ARE TO ALTERNATE OPERATION BASED ON 60/40 RUN TIME.
—ﬁg\ Y | B.VERIFY LOOP FLOW, IF FLOW IS NOT SATISFIED, ALARM BMS, DE—ENERGIZE ACTIVE PUMP
L T HIGH PRESSURE RELIEF AND ENERGIZE ALTERNATE PUMP.
DO | START/STOP i i 3. HWS/R SYSTEM VFD IS TO MODULATE PUMP SPEED TO MAINTAIN SYSTEM DIFFERENTIAL
Vo] AO | PUMP SPEED DO START/STOP PRESSURE (DP) AS DETERMINED BY THE BALANCING CONTRACTOR. (TAB CONTRACTOR TO
Al |PUMP SPEED & 0 TPUNP_ SPEED SELECT DP THAT SATISFIES MAXIMUM FLOW AT ALL DEVICES). RELIEF VALVE (SIZED FOR
DI [STATUS /@ A TPUMP SPEED PUMP MIN. FLOW) SHALL MODULATE OPEN WHEN DP IS 5 PSIG ABOVE SET POINT.
' ' DI [STATUS 4. 1/3 — 2/3 STREAM CONTROL VALVES TO MODULATE TO MAINTAIN MIN. 180 °F HWS
DISCHARGE TEMPERATURE FROM HEAT EXCHANGER 101-SHX—1. SEE PRV SCHEDULE FOR
INDIVIDUAL TEMP SETTING.
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[Al TMTHWS TEMP

Al |MTHWS FLOW

DI | ALARM

101-HWP-2A
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100% LOAD
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@ AO|PUMP SPEED ﬁ
Al |PUMP SPEED —
DI [STATUS 6 '

—

RADIANT FLOOR

FROM CHILLED BEAM &
/ 80F RETURN WATER

@ Al [DIFFERENTIAL PRESURE MODES ARE IDENTICAL. THE SYSTEM SHOULD ALWAYS BE ENABLED.
@ LOCATE ON THE FOURTH 2. SYSTEM SHALL ENERGIZE PUMP 101-HWP-2A OR 101-HWP-2B WHEN ANY OF THE
£ FLOOR WEST WING. SPACES CONDITIONED BY CHILLED BEAMS OR RADIANT FLOORS IS CALLING FOR HEAT.
g REFER TO RESPECTIVE EQUIPMENT CONTROLS SEQUENCES FOR FURTHER DETAILS.

A.PUMPS 101-HWP-2A AND 101-HWP-2B ARE DESIGNED AS 100% LEAD AND 100%
STANDBY AND ARE TO ALTERNATE OPERATION BASED ON 60/40 RUN TIME.

B.VERIFY LOOP FLOW, IF FLOW IS NOT SATISFIED, ALARM BMS, DE—-ENERGIZE ACTIVE PUMP
AND ENERGIZE ALTERNATE PUMP.

._&#/""G"' PRESSURE RELIEF 3. MTHWS/R SYSTEM VFD IS TO MODULATE PUMP SPEED TO MAINTAN SYSTEM DIFFERENTIAL

PRESSURE (DP) AS DETERMINED BY THE BALANCING CONTRACTOR. (TAB CONTRACTOR TO

= SELECT DP THAT SATISFIES MAXIMUM FLOW AT ALL DEVICES)
< DO[START/STOP ,
3 20| PP SPEED 4.1/3 - 2/3 STREAM CONTROL VALVES TO MODULATE TO MANTAN MIN. 90 °F HWS
) DISCHARGE TEMPERATURE FROM HEAT EXCHANGER 101-SHX-2. SEE PRV SCHEDULE FOR
Al |PUMP SPEED INDIVIDUAL TEMP SETTINGS.
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DO | START/STOP
DI | STATUS
( —~—— VFD H AO | FAN SPEED

(TYPICAL FOR EACH FAN IN
THE FAN WALL SYSTEM)
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LAB (RUN AROUND LOOP) HEAT RECOVERY SCHEMATIC

DO [ START,/STOP DO START/STOP
DI | STATUS DI | STATUS
- —{VFD HAO |FAN SPEED __[VFD HAO[FAN SPEED
( Al [FAN SPEED K Al |FAN SPEED
\ Al | POWER Al | POWER
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\__,_./ \
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SCALE: N.T.S.
FUME HOOD EXHAUST (EHU-2)
HARDWARE POINTS
POINT NAME Al AO DI DO | ALARMS GRAPHICS TREND
FUME EXHAUST FAN 1 START/STOP X X
FUME EXHAUST FAN 1 STATUS X X X
FUME EX. FAN 1 SPEED CONTOL X X
FUME EX. FAN 1 SPEED FEEDBACK X X
FUME EXHAUST FAN 1 KW X X X
FUME EXHAUST FAN 2 START/STOP X X
FUME EXHAUST FAN 2 STATUS X X X
FUME EX. FAN 2 SPEED CONTOL X X
FUME EX. FAN 2 SPEED FEEDBACK | X X
FUME EXHAUST FAN 2 KW X X X
BYPASS OUTDOOR AIR DAMPER 1 X X
BYPASS OUTDOOR AIR DAMPER 2 X X
ISOLATION DAMPER 1 X X
ISOLATION DAMPER 2 X X
SP SENSOR FOR FAN SPEED CONTL| X X
FUME HOOD EXHAUST CFM X X
HR COIL FILTER PRESSURE X X

LAB GENERAL EXHAUST (EHU-1)

HARDWARE POINTS
POINT NAME Al | AO | DI | DO | ALARMS |GRAPHICS| TREND

GEN. EXHAUST FAN START/STOP X X

GEN. EXHAUST FAN 1 STATUS X X X

GEN. FAN 1SPEED CONTOL X X

GEN. EX. FAN SPEED FEEDBACK X X

GEN EXHAUST FAN KW X X X
GEN EXHAUST DAMPER X X

SP SENSOR FOR FAN SPEED CONTL| X X

GENERAL EXHAUST CFM X X

HR COIL FILTER PRESSURE X X

E/A HI SP SENSOR FOR SAFETY X X

HI E/A STATIC PRESSURE ALARM X X X

LAB (RUN AROUND LOOP) HEAT RECOVERY

HARDWARE POINTS
POINT NAME Al | AO| DI | DO | ALARMS |GRAPHICS| TREND

PUMP START/STOP X X

PUMP STATUS X X X

PUMP KW X X

3-WAY CONTROL VALVE X X

RUN AROUND SUPPLY TEMP X X

RUN AROUND RETURN TEMP X X

RUN AROUND EWT TO EX. COIL X X

O.A. TEMPERATURE X X

-— Al
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GRR TEMP

REFER TO LAB AHU
SCHEMATIC FOR DETAILS
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FUME—HOOD EXHAUST SYSTEM (101—-EHU-2)

. FUME—-HOOD EXHAUST FAN “OCCUPIED” AND “UNOCCUPIED” MODES ARE IDENTICAL.

UNIT IS GENERALLY “ON".

THE TWO FANS IN THE FUME—HOOD EXHAUST SYSTEM (EHU-2) OPERATE ON LEAD/STANDBY BASIS ALTERNATING EVERY TWO
WEEKS (ADJUSTABLE). THE DDC SYSTEM SHALL OPEN AND CLOSE THE ISOLATION DAMPERS FOR EACH FAN AUTOMATICALLY
TO MAINTAIN ONLY 1 FAN IN OPERATION FOR THE SYSTEM. THE DDC SHALL BE CAPABLE OF ALTERNATING FAN WITHOUT
THE NEED TO SHUT DOWN THE FUME-HOOD EXHAUST SYSTEM OR ADVERSELY AFFECTING CURRENT FUME—-HOOD EXHAUST
SYSTEM OPERATION. IF THE STATUS OF THE LEAD FAN FAILS, THE STANDBY FAN WILL BE STARTED AND AN ALARM WILL BE
GENERATED AT THE OPERATOR WORKSTATION.

THE LAB AHU SUPPLY FANS, THE LAB GENERAL EXHAUST FAN EHU-1, AND THE FUME-HOOD EXHAUST FAN EHU-2 SHALL
BE INTERLOCKED TO START TOGETHER THROUGH DDC CONTROLS.

PROVIDE AIR—FLOW (CFM) MONITORING STATION (CHEMICAL RESISTANT CONSTRUCTION AS MANUFACTURED BY EBTRON OR

APPROVED EQUAL) IN THE INLET DUCT TO THE FUME—HOOD EXHAUST FAN. AS EXHAUST FROM THE FUME EXHAUST FAN
DECREASES, THE EXHAUST FROM THE LAB GENERAL EXHAUST FAN SHALL INCREASE. AS EXHAUST FROM THE FUME
EXHAUST FAN INCREASES, THE EXHAUST FROM THE LAB GENERAL EXHAUST FAN SHALL DECREASE ACCORDINGLY.

AS THE FUME EXHAUST VOLUME VARIES, THE FUME-HOOD EXHAUST FAN BYPASS DAMPER SHALL BE MODULATED TO
MAINTAIN CONSTANT NEGATIVE STATIC PRESSURE IN THE FUME—HOOD EXHAUST DUCT MAIN (TO BE ADJUSTED AND SET

INITIALLY IN COORDINATION WITH THE T.A.B. CONTRACTOR). THUS, CONSTANT DISCHARGE AIR FLOW AT MINIMUM EFFLUENT
DISCHARGE VELOCITY OF 3500 FPM CAN BE MAINTAINED.

LAB GENERAL EXHAUST SYSTEM (101—EHU—1)

. LAB GENERAL EXHAUST SYSTEM “OCCUPIED” AND “UNOCCUPIED” MODES ARE IDENTICAL.

UNIT IS GENERALLY “ON".

THE SUPPLY FANS IN LAB AHUS, THE LAB GENERAL EXHAUST FAN EHU-1 AND THE FUME-HOOD EXHAUST FAN EHU-2
SHALL BE INTERLOCKED TO START TOGETHER THROUGH DDC CONTROLS.

THE OUTDOOR AIR DAMPER OF THE SUPPLY AHU AND THE EXHAUST AIR DAMPER OF LAB GENERAL EXHAUST AHU SHALL
OPEN BEFORE THE SUPPLY AND EXHAUST AIR FANS START. THE DAMPERS SHALL CLOSE AFTER THE FANS STOP EXCEPT IN
THE EVENT OF SMOKE DETECTION.

EXHAUST FAN CONTROL:  THE EXHAUST AIR FAN VARIABLE FREQUENCY DRIVE SHALL BE CONTROLLED TO TRACK AND
MAINTAIN PRESET CFM 'DIFFERENCE’ (ADJUSTABLE) BETWEEN THE SUPPLY, FUME—HOOD EXHAUST & LAB GENERAL AIR—FLOW
RATES FOR SPACE PRESSURIZATION. SUPPLY & LAB GENERAL EXHAUST CFM'S SHALL BE OBTAINED FROM THE AIRFLOW
MONITORING STATIONS SUCH AS 'P—CONE’ OR 'VOLUPROBE/F..." PROVIDED WITH THE AHU’S AT THE RESPECTIVE FAN INLETS.
FUME—HOOD EXHAUST CFM’S SHALL BE OBTAINED FROM THE AIR—FLOW MONITORING STATION (CHEMICAL RESISTANT

CONSTRUCTION AS MANUFACTURED BY EBTRON OR APPROVED EQUAL) IN THE INLET DUCT TO THE FUME—HOOD EXHAUST
FAN. IF THE STATUS FOR ONE OF THE FANS FAILS, FAN SPEED FOR THE REST OF THE FANS IN THE FAN WALL SYSTEM

SHALL BE RAMPED UP VIA VFD TO MAINTAIN THE PRESET CFM 'DIFFERENCE’. AN ALARM SHALL BE GENERATED.

HARD—WIRED PRESSURE SAFETY:

THE CONTROLS CONTRACTOR SHALL PROVIDE STATIC PRESSURE SAFETY VIA PRESSURE SENSOR MOUNTED UPSTREAM AND
DOWNSTREAM OF ALL FANS THAT HAVE THE CAPABILITY OF OVER—PRESSURIZING (POSITIVE AND NEGATIVE) AHU CASINGS OR
DUCTWORK (l.E. SYSTEMS THAT HAVE MOTORIZED DAMPERS OR FIRE SMOKE DAMPERS THAT WOULD “SEAL” THE SYSTEM ON

EITHER THE INLET OR OUTLET SIDE OF THE FAN SYSTEM). THESE SAFETIES SHALL ALL HAVE ADJUSTABLE SET—POINTS, BE
HARDWIRED TO SHUT DOWN THE FAN SYSTEM, AND HAVE MANUAL RESET TYPE CONTROL.  DDC SHALL ALSO BE NOTIFIED.

RUN AROUND LOOP HEAT RECOVERY SYSTEM

1.

HEAT RECOVERY PUMP (HRP—1) SHALL OPERATE WHEN THE OUTDOOR TEMPERATURE IS EITHER BELOW 60 ‘F OR ABOVE 80
“F (ADJUSTABLE).

HEAT RECOVERY SYSTEM SHALL BE ENABLED AS FIRST STAGE HEATING OR COOLING, PRIOR TO MODULATING THE PRE—HEAT
COIL CONTROL VALVE OR COOLING COIL CONTROL VALVE.

MODULATE THE 3-WAY CONTROL VALVE TO MAINTAIN TEMPERATURE OF GLYCOL SOLUTION ENTERING EXHAUST AIR COIL
ABOVE 35 °F TO PREVENT ICING ON THE EXHAUST COIL.

WHEN THE RUN AROUND LOOP HEAT RECOVERY SYSTEM IS NOT IN USE, BYPASS DAMPER SHALL BE OPEN TO BYPASS THE
HEAT RECOVERY COIL

GENERAL NOTES

KEY NOTES

KEY PLAN

NOTE:
CONTROL POINTS SHOWN IN THE SCHEMATICS ARE A MINIMUM REQUIREMENT. CONTRACTOR’S BID SHALL ALSO INCLUDE ADDITIONAL POINTS / HARDWARE / PLAN
SOFTWARE, IF NECESSARY, TO SATISFY ALL OF THE REQUIREMENTS LISTED UNDER SEQUENCE OF OPERATIONS DESCRIBED ON THE DRAWINGS AND IN THE NORTH
SPECIFICATIONS. @
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