


 

ENGINEERING RESOURCE GROUP 
350 Edgewood Terrace Drive ▪ Jackson, MS 39206 ▪ (601) 362-3552 

2030 Pass Road ▪ Biloxi, MS 39531 ▪ (228) 388-8740 
 

March 14, 2022 

ADDENDUM NO. 2 
IHL# 409-001 
RESEARCH LAB AHU-2 REPLACEMENT 
UNIVERSITY OF MISSISSIPPI MEDICAL CENTER 
JACKSON, MS 
ERG P.N. 21.030 

I. Bidder acknowledges that it is Bidder’s responsibility to ascertain whether any Addenda have 
been issued and if so, to obtain copies of such Addenda. Bidder therefore agrees to be 
bound by all Addenda that have been issued for this Bid. 

This Addendum forms a part of the Contract Documents and modifies the original Bidding 
Documents and consists of 2 pages (plus 8 pages of attachments). The following 
clarifications, changes, additions, or deletions shall be made to the following documents as 
indicated, and all other conditions shall remain the same. 

II. PERTAINING TO THE SPECIFICATIONS 

Item 1. Reference: Section 230513 – Motor and Controllers 
Scope: Add the following paragraph 2.4F. 

F. Provide one (1) spare supply fan VSD of same size (hp) and by 
same manufacturer of other supply fan VSD’s. 

Item 2. Reference: 230593 – Testing, Adjusting, and Balancing 
Scope: Modify paragraph 1.2A to the following: 

A. The Testing, Adjusting, and Balancing (TAB) Agency shall be 
hired by the Owner directly, under a separate contract with the 
Owner.  This Section is provided to establish the TAB scope of 
work and provide information to enable the Contractor to 
schedule TAB activities with all other trades. 

Item 3. Reference: 237500 – Custom Air-Handling Units 
Scope: Add the following paragraph 2.10D: 

D. Provide one (1) spare fan motor of same size (hp) and by same 
manufacturer of factory installed fan motors. 

Item 4. Reference: 234000 – Air Cleaning Devices 
Scope: Modify paragraph 2.2E.2 to the following: 
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2.2E.2 Minimum depth: 18 inches as indicated on the Drawings. 
MERV 15. 

III. PERTAINING TO THE DRAWINGS 

Item 5. Reference: Sheet M101 
Scope: Replace sheet in its entirety with attached M101. 

Item 6. Reference: Sheet M102 
Scope: Replace sheet in its entirety with attached M102. 

Item 7. Reference: Sheet M301 
Scope: Replace sheet in its entirety with attached M301. 

Item 8. Reference: Sheet M401 
Scope: Replace sheet in its entirety with attached M401. 

Item 9. Reference: Sheet M601 
Scope: Replace sheet in its entirety with attached M601. 

Item 10. Reference: Sheet M701 
Scope: Replace sheet in its entirety with attached M701. 

Item 11. Reference: Sheet P102 
Scope: Replace sheet in its entirety with attached P102. 

Item 12. Reference: Sheet P103 
Scope: Replace sheet in its entirety with attached P103. 

END OF ADDENDUM NO. 2 
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 SCALE: 3/16" = 1'-0"
SUB-BASEMENT FLOOR PLAN - HVAC - AHU-2 - PHASE 1
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PLAN NOTES                              #

1. REMOVE EXISTING 42"Ø DOUBLE WALL
SUPPLY AIR DUCTWORK BACK TO 90
DEGREE FITTING. ROTATE EXISTING
FITTING 90 DEGREES TO THE SOUTH AND
RECONNECT EXISTING 8" DUCT BACK TO
EXISTING VAV BOX. CONNECT NEW 42"Ø
DOUBLE WALL SUPPLY DUCT UP TO
EXISTING FITTING.

2. CONTRACTOR SHALL PROTECT STEAM
AND CONDENSATE FOR INSTALLATION OF
NEW AIR HANDING UNIT HOUSING.

3. CONTRACTOR SHALL PROVIDE NEW
STEEL SUPPORT BEAM AND COLUMNS AS
RECOMMENDED BY THE PLENUM WALL
PANEL MANUFACTURER.

4. PROVIDE STEAM DRIP AND RECONNECT
TO EXISTING CONDENSATE LINE.

5. PROVIDE 4" DEEP DRIP/DRAIN PAN
UNDER ALL AIR HANDLING UNIT.
EXTEND PAN MINIMUM 6" BEYOND
EQUIPMENT EXTEND EXCEPT ON
PIPING SIZE, EXTEND 24" AND
COORDINATE PIPING / VALVE
INSTALLATION ABOVE PAN. PROVIDE
1-1/2" DRAIN TO NEARBY FLOOR SINK.
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EXISTING 10"Ø

CH
R

CH
S

6"Ø

LPS
6"Ø

3"Ø

3"Ø(8) SUPPLY FAN
VFD'S STACKED
ON UNISTRUT FRAME.

EMCS

SCR

NEW 4" INSULATED
OUTSIDE AIR PLENUM
EXTENSION APPROX.
6'-6" AFF.  PROVIDE 6"
CURB CONCRETE
(TYPICAL).

EXISTING 4"Ø SCR

EXISTING 8"Ø

NEW 4" INSULATED
OUTSIDE AIR PLENUM
EXTENSION APPROX.
7'-11" AFF.  PROVIDE
6" CURB CONCRETE
(TYPICAL).

3"Ø

4"Ø
4"Ø

SC
R

UP

1/2" WIRE MESH
INTAKE WITH STEEL
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9'-7" A.F.F.

EXISTING ROLL
UP DOOR.

EXISTING 6" STEAM
REGULATOR RELIEF
LINE.
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CONTRACTOR TO PROVIDE NEW
STEEL 2'-0" WIDE SUPPORT LADDER
WALK WAY WITH HAND RAILS ABOVE
NEW SUPPLY DUCT.
EQUAL TO FABRICATION
AUTHORITIES INTERNATIONAL, INC.
MODEL C06049GA-SP

LPS

3"Ø

5

1

1

GENERAL NOTES                              
A. WHEN MOVING THE NEW AHU

COMPONENTS INTO THE SUBBASEMENT,
THROUGH THE OUTDOOR AIR PLENUM,
CONTRACTOR SHALL LIMIT THE DURATION
THE PLENUM IS OPEN TO THE
SUBBASEMENT. CONTRACTOR SHALL
PROVIDE TEMPORARY OPENING IN
PLENUM WALL AND SEAL THE OPENING
WHEN NOT BEING USED TO INSTALL NEW
AHU COMPONENTS.

B. CONTRACTOR SHALL BE RESPONSIBLE
FOR MODIFYING EXISTING MECHANICAL,
ELECTRICAL, STRUCTURAL SYSTEM
COMPONENTS AS REQUIRED TO PERFORM
WORK UNDER THIS CONTRACT.

C. CONTRACTOR SHALL BE RESPONSIBLE
FOR MODIFYING EXISTING SUPPORTS
WITHIN THE OUTDOOR AIR PLENUM AS
REQUIRED TO INSTALL AND REMOVE AHU
COMPONENTS. CONTRACTOR SHALL
RESTORE EXISTNG OUTDOOR AIR PLENUM
TO THE CONDITION PRIOR TO BEGINNING
WORK.

1REMOVE EXISTING FAN INSIDE
OA PLENUM AS REQUIRED TO
INSTALL NEW AHU AND
REMOVE EXISTING.
REINSTALL TO FULLY
OPERATIONAL CONDITION
ONCE WORK INSIDE THE
PLENUM IS COMPLETED.
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 SCALE: 3/16" = 1'-0"
SUB-BASEMENT FLOOR PLAN - HVAC - DEMOLITION - PHASE 1 / PHASE 2

NORTH

UNIVERSITY

PAVILLION
MEDICAL

EXPANSION
PAVILLION CENTER

GERIATRICS

PHYSICAL
FUTURE

PLANT
MAINTENANCE

LAUNDRY

SCHOOL
DENTAL

CLINICAL
SCIENCE

RESOURCES
LEARNING

MAINTENANCE

CENTER
COMPUTER
LECTURE HALL

BUILDING
GUYTON

BLDG.
MCBRYDE

CREDIT UNION

REHABILITATION
METHODIST

CENTER

HOSPITAL

SERVICES
WING

ACUTE

ADULT
TOWER CLINICS

SCHOOL
MEDICAL

WING
RESEARCH

NURSING
SCHOOL OF
AUDITORIUM

CENTER
PERINATAL

RESIDENCE
WOMEN'S

OFFICE ANNEX.

McDONALD
HOUSE

RONALD

HOUSE
ALUMNI

AA

B

C D E

UNION
STUDENT

REHABILITATION
CENTER

CHILDRENS

SCHOOL OF HEALTH
RELATED PROFESSIONS

FUTURE

FUTURE

EXPANSION
MRI

PARKING
GARAGE "B"

FUTURE

CHILDRENS
HOSPITAL

RELATED PROFESSIONS
SCHOOL OF HEALTH
ADDITION TO

PARKING
GARAGE "A"

KEY PLAN

(MCRC)

WEST
WING

PROJECT
LOCATIONS

NORTH

PC

PC

~
~

~

~

~

~

PC
HWS

HWR

T

HW
R

HW
S

CHR
CHS

CHR

PC

D

D

T

PC

HWR
HWS

PC

PLAN NOTES                              #

1. REMOVE EXISTING AIR HANDING UNIT AND
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2. REMOVE EXISTING CHILLED WATER
SUPPLY AND CHILLED WATER RETURN
PIPING BACK TO MAIN AND CAP.

3. REMOVE EXISTING STEAM PIPING AND
STEAM CONDENSATE PIPING BACK TO
MAIN AND CAP.

4. REMOVE EXISTING OUTSIDE AIR DAMPER
AND INSTALL NEW 4" INSULATED PLENUM
WALL.

5. REMOVE EXISTING WIRE MESH AND STEEL
FRAMING FOR INSTALLATION ACCESS IN
PHASE 1. INSTALL NEW WIRE MESH AND
STEEL FRAMING AND RESTORE TO
ORIGINAL CONDITION WHEN ALL WORK IS
COMPLETE IN PHASE 2.

6. REMOVE EXISTING PIPE COLUMNS AND
TEMPORALLY SUPPORT BEAMS FOR
INSTALLATION ACCESS IN PHASE 1.
REINSTALL COLUMNS WHEN ALL WORK IS
COMPLETE IN PHASE 2.

7. REMOVE EXISTING OUTSIDE VENTILATION
FAN FOR INSTALLATION ACCESS IN PHASE
1. REINSTALL OUTSIDE VENTILATION FAN
WHEN ALL WORK IS COMPLETE. MODIFY
ALL MECHANICAL, CONTROLS AND
ELECTRICAL WORK AS REQUIRED IN
PHASE 2.
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GENERAL NOTES                              
A. WHEN MOVING THE NEW AHU

COMPONENTS INTO THE SUBBASEMENT,
THROUGH THE OUTDOOR AIR PLENUM,
CONTRACTOR SHALL LIMIT THE DURATION
THE PLENUM IS OPEN TO THE
SUBBASEMENT. CONTRACTOR SHALL
PROVIDE TEMPORARY OPENING IN
PLENUM WALL AND SEAL THE OPENING
WHEN NOT BEING USED TO INSTALL NEW
AHU COMPONENTS.

B. CONTRACTOR SHALL BE RESPONSIBLE
FOR MODIFYING EXISTING MECHANICAL,
ELECTRICAL, STRUCTURAL SYSTEM
COMPONENTS AS REQUIRED TO PERFORM
WORK UNDER THIS CONTRACT.

C. CONTRACTOR SHALL BE RESPONSIBLE
FOR MODIFYING EXISTING SUPPORTS
WITHIN THE OUTDOOR AIR PLENUM AS
REQUIRED TO INSTALL AND REMOVE AHU
COMPONENTS. CONTRACTOR SHALL
RESTORE EXISTNG OUTDOOR AIR PLENUM
TO THE CONDITION PRIOR TO BEGINNING
WORK.

D. MODIFY EXISTING OUTSIDE AIR PLENUM
AS REQUIRED TO REMOVE EXISTING
AHU-2 IN PHASE 2. RESTORE MODIFIED
PLENUM WITH 4" PLENUM WALL FOR A
CONTINUOUSLY SEALED PLENUM WALL.
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 SCALE: 3/16" = 1'-0"
ELEVATION AT AHU-2
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NEW I BEAM.

PLAN NOTES                              #

1. PROVIDE 4" DEEP DRIP/DRAIN PAN
UNDER ALL AIR HANDLING UNIT.
EXTEND PAN MINIMUM 6" BEYOND
EQUIPMENT EXTEND EXCEPT ON
PIPING SIZE, EXTEND 24" AND
COORDINATE PIPING / VALVE
INSTALLATION ABOVE PAN. PROVIDE
1-1/2" DRAIN TO NEARBY FLOOR SINK.
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1
M401

DETAIL OF CUSTOM BUILT MODULAR AHU-2

SCALE: 1/2" = 1'-0"

AIRFLOW

OUTSIDE AIR

AIRFLOW

SUPPLY

138.00

MAINTAIN UNIT WIDTH ON AT LEAST ONE SIDE FOR SERVICE ACCESS

DOORS: 30" x 60" (TYP)

DOORS: 30" x 60" (TYP)

91.00

561.49

66.0089.0084.00114.0099.99108.50

AIRFLOW

OUTSIDE AIR

AIRFLOW

SUPPLY

AHU GENERAL NOTES

A. EACH FAN (SUPPLY) SHALL BE FACTORY WIRED TO AN
EXTERNAL JUNCTION BOX FOR ELECTRICAL SERVICE FIELD
CONNECTION. ELECTRICAL SERVICE TO EACH FACTORY WIRED
EXTERNAL JUNCTION BOX BY DIVISION 26 ELECTRICAL.

B. EACH LED MARINE LIGHT SHALL BE FACTORY WIRED TO AN
EXTERNAL SWITCH FOR ELECTRICAL SERVICE FIELD
CONNECTION. ELECTRICAL SERVICE TO EACH FACTORY WIRED
EXTERNAL SWITCH BY DIVISION 26 ELECTRICAL.

C. UV LIGHTS SHALL BE FACTORY WIRED TO AN EXTERNAL
JUNCTION BOX FOR ELECTRICAL SERVICE FIELD CONNECTION.
PROVIDE FACTORY INSTALLED DISCONNECT SWITCH FOR UV
LIGHTS. ELECTRICAL SERVICE TO EACH FACTORY WIRED
EXTERNAL JUNCTION BOX BY DIVISION 26 ELECTRICAL.

AHU SECTION DESCRIPTION

A. OUTDOOR AIR INTAKE SECTION W/1" TEST PORT & VALVE,
OUTDOOR AIR DAMPER, LED MARINE LIGHT, DUAL PANE
WINDOW (MINIMUM DIMENSIONS 8c8", TYPICAL).

B. PRE-FILTER SECTION W/1" TEST PORT & VALVE, MAGNEHELIC
DIFFERENTIAL PRESSURE GAUGE.

C. ACCESS SECTION W/1" TEST PORT & VALVE, LED MARINE LIGHT,
DUAL PANE WINDOW.

D. STEAM  PRE-HEAT COIL W/STAINLESS STEEL DRAIN PAN. PIPING
CONNECTIONS ON EXTERIOR OF UNIT, LED MARINE LIGHT.

E. SUPPLY FAN SECTION, (8) DIRECT-DRIVE PLENUM FANS. LED
MARINE LIGHT, DUAL PANE WINDOW, MOTOR REMOVAL BEAM
(SPAN WIDTH OF SECTION). FANS SHALL BE SELECTED SUCH
THAT DESIGN AIRFLOW AND TSP SCHEDULED CAN BE OBTAINED
WITH STABLE OPERATION WITH ONE FAN FAILED, WITHOUT
REMAINING FANS OPERATING INTO MOTOR SERVICE FACTOR.

F. CHILLED WATER COOLING COIL W/STAINLESS STEEL DRAIN PAN.
PIPING CONNECTION ON EXTERIOR OF UNIT.

G. UV LIGHT SECTION.

H. ACCESS SECTION W/1" TEST PORT & VALVE, LED MARINE LIGHT,
DUAL PANE WINDOW.

I. SILENCER SECTION W/1" TEST PORT & VALVE.

J. ACCESS SECTION W/1" TEST PORT & VALVE, LED MARINE LIGHT,
DUAL PANE WINDOW.

K. FINAL FILTER SECTION W/1" TEST PORT & VALVE, MAGNEHELIC
DIFFERENTIAL PRESSURE GAUGE.

L. ACCESS SECTION W/1" TEST PORT & VALVE, LED MARINE LIGHT,
DUAL PANE WINDOW.

M. STEAM HUMIDIFIER SECTION.

N. DISCHARGE SECTION W/1" TEST PORT & VALVE, WINDOW, LED
MARINE LIGHT, DUAL PANE WINDOW.

X

ABCDEFGHIJKLMN

1

LIGHT SWITCH AND RECEPTACLE 4-0" A.F.F.
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MODULAR AIR HANDLING UNIT SCHEDULE (PART 2 OF 2)

TAG OP WT
(LBS.)

REMARKS
FINAL FILTER

TYPE DEPTH MERV
MANUFACTURER
AND MODEL NO.

MODULAR AIR HANDLING UNIT SCHEDULE (PART 1 OF 2)

OUTDOOR AIR
MIN

TAG CFM
EDBESP

SUPPLY FAN

FV
TOTAL

COOLING COIL

SENS
CAPACITY (MBH) ROWS

FPIMAX
ISOLATION

TYPE DEFL
EWTGPM LWT WPD

MANUFACTURER
AND MODEL NO. RPM CFM

TSP
TYPE

BHP HP V/Ø
ELEC (PER FAN)

EWB
LDB
LWB

APD
FAN

(QTY)
EDBFV

(MBH)

STEAM HEATING COIL (PREHEAT)
CAPACITY ROWS

FPI
LBS/HRCFM LDB APD

CONTINUED
BELOW

PRE-FILTER

TYPE DEPTH MERV

VARIABLE FREQUENCY DRIVE (VFD) SCHEDULE - FIELD INSTALLED
SERVES

ELECTRICAL
VOLTS-PH REMARKSHP

MANUFACTURER
AND MODEL NO.

NEMA-1 ENCLOSURE, BYPASS, FIELD MOUNTED, INTEGRAL DISCONNECT SWITCHES, QUANTITY (8)YASKAWA
AHU

2

(8)
SUPPLY
FANS

DIRECT-DRIVE
PLENUM FAN 8

AHU
2

AHU
2

VIBRATION ISOLATION/SEISMIC RESTRAINTS

EQUIPMENT TYPE

MECHANICAL EQUIPMENT

REMARKS

1, 2

NOTES: 1. SEE SPECIFICATIONS FOR ADDITIONAL REQUIREMENTS.
2. SEISMICALLY RATED FOR PROJECT CONDITIONS.

AIR-HANDLING UNITS

DUCTWORK

PIPING

1, 2

1, 2

1, 2

BASIS OF DESIGN

VIBRO ACOUSTICS

VIBRO ACOUSTICS

VIBRO ACOUSTICS

VIBRO ACOUSTICS

SEISMIC COMPONENT

1.5

IMPORTANCE FACTOR

1.5

1.5

1.5

SEISMIC DESIGN

C

CATEGORY "SDC"

C

C

C

3. ALL SEISMIC SHALL MEET ASCE 7-10.

6" INTEGRAL BASE FRAME, PREMIUM EFF. INVERTER DUTY MOTORS, SUPPLY FAN MOTOR SHALL NOT EXCEED 60 HZ AT DESIGN CFM, DOUBLE WALL ACCESS PANELS W/HINGES & LATCHES, OA AIRFLOW MEASURING STATION, UV LIGHTS DOWNSTREAM OF COOLING COIL, TRAP TO
BE SIZE BY MANUFACTURER.

2" 8 27,77018" 15PLEATED BAG

42.0 15.030,000 54130,000 55.0 0.09 1364.5 1301
8

10.0

95.0

79.0

52.0

51.9
1.0 373.2 57.2 10.1 2840.8 1438.9484

1

3.66
30,000 SPRING 2 460/3

3.00

7.48
6.48 7.5350230,00030,000

460/3 7.5

TRANE
TCSF 59

TRANE
TCSF 59

HUMIDIFIER

TYPE LBS/HR

717.4STEAM- GRID 10.0

TRAP SIZE
CONDENSATE

54 LBS/HR

REMARKSSHUT-OFF DEVICE / LOCATIONUTILITY

MECHANICAL UTILITY OUTAGE SCHEDULE - PLUMBING

AREA(S) AFFECTED

MEDICAL VACUUM *

SANITARY SEWER - LAB WASTE *

MECHANICAL UTILITY OUTAGE SCHEDULE - HVAC

STEAM VALVE / TBD TBD *

REMARKSSHUT-OFF DEVICE / LOCATIONUTILITY AREA(S) AFFECTED

VALVE / TBD TBD

AHU-2 AHU-2 / SUB-BASEMENT *BASEMENT FLOOR LABORATORY.

TBD--

1

PRESS
STEAM

10.0

STEAM
PRESS

ER
G

# 
21

-3
0

CONSTRUCTION DOCUMENTS

2/7/2022

Sheet Number:

20
05

7

FE
B

RU
A

RY
 7

, 2
02

2

Pr
oj

ec
t 

N
o.

 :
D

at
e:

D
ra

w
n:

C
he

ck
ed

:
Re

vi
si

on
s:

C
M

,D
B

C
M

M

U
M

M
C

 4
0

9
-0

0
1

R
E

S
E

A
R

C
H

 L
A

B
 A

H
U

-2
 R

E
P

L
A

C
M

E
N

T
2

0
0

5
7

IH
L 

40
9-

00
1

RE
SE

A
RC

H
 L

A
B

 A
H

U
-2

 R
EP

LA
C

EM
EN

T
U

N
IV

ER
SI

TY
 O

F 
M

IS
SI

SS
IP

PI
 C

EN
TE

R
JA

C
K

SO
N

, M
S

M601
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AHU HARDWIRED POINTS LIST

–
–
–

– – –

– – –

– – –
– – –

POINTS MAPPED FROM AFMS BACNET CARD

POINTS MAPPED FROM VFD BACNET CARD

DO –

DI –

DI –

DI –

DI –

DI –

DI –

AO –

AO –

AO –
AO –
AI –
AI –
AI –
AI –
AI –
AI –
AI –

VAV AHU-2 CONTROL SCHEMATIC
NO SCALE

1

M702

AI

FINAL
FILTER

DP

DPT-2A
H L

SEE SPEC'S FOR MANUAL RESET,
HOLDING RELAY, AND PILOT LIGHT
REQUIREMENTS

DO

DO

HIGH
STATIC
RESET

SF
START/STOP

M

N.C.

AI

AIAIAI

TS-1B

TS-1A

TS-1B

SD

NE
TW

O
RK

NE
TW

O
RK

AO

AO

AF
M

S-
1

MA
TEMP

FILTER
DP

LVG
STEAM

COIL TEMP
CHW

VALVE

SF
SPEED

SA
TEMP

AO

DPT-2A
H L

DPS-2
H L

LLT-1

ENABLE

RUN
SPEED

NETWORK

D1

WATER
LEAK

DETECTOR

WLD-1

M

(8) VFD'S

CH
S

CH
R

SA

AI

EIGHT (8) FAN ARRAY

DO

ISOLATION
VALVE

M

AO

HUMIDIFIER
VALVE

M

M
PS

TO
COND

M

OA

N.C.

C

C

HT-1

SA
HUMIDITY

1.5 TIMES
MINIMUM

DISPERSION
DISTANCE

AO

STEAM
HUMIDIFIER

NE
TW

O
RK

AF
M

S-
1

AO

STEAM
VALVE

M

TO
COND

SILENCER

STEAM
COIL

DUCT STATIC PROBE
LOCATE 2/3 DOWN DUCT

DPT-2AL

H

REFERENCE
[AMBIENT]

AI

DUCT STATIC

Freeze Protection:

1. If the leaving pre-heat coil air temperature drops below 40°F for 5 minutes, send two (or more, as required to ensure that heating plant
is active) Hot Water Requests, override the outside air damper to the minimum position, and modulate the pre-heat coil to maintain a
leaving pre-heat coil air temperature of at least 42°F. Disable this function when leaving pre-heat coil air temperature rises above 45°F
for 5 minutes.

2. If the leaving pre-heat coil air temperature drops below 38°F for 5 minutes, fully close the outdoor air damper for one hour, and set a
Level 3 alarm noting that minimum ventilation was interrupted. After one hour, the unit shall resume minimum outdoor air ventilation and
enter the previous stage of freeze protection (see 0).

3. Upon signal from the freezestat or if supply air temperature drops below 38°F for 15 minutes or below 34°F for 5 minutes, shut down
supply and return/relief fan(s), close outdoor air damper, make the minimum cooling coil valve position 20%, and energize the hot water
and chilled water pump systems. Also send two (or more, as required to ensure that heating plant is active) Hot Water Requests,
modulate the heating coil to maintain the higher of the supply air temperature or the mixed air temperature at 80°F, and set a Level 2
alarm indicating the unit is shut down by freeze protection.

3.1. If a freeze protection shutdown is triggered by a low air temperature sensor reading, it shall remain in effect until it is reset by a
software switch from the operator's workstation. (If a freeze stat with a physical reset switch is used instead, there shall be no
software reset switch.)

Safeties and Interlocks:

1. Supply fan shall be hardwire interlocked through the unit smoke detector(s), low-limit thermostat and high static pressure switch to shut
down the unit upon smoke detection.

EMCS Alarms:  Provide the following EMCS alarms:

1. Maintenance interval alarm when unit has operated for more than 1500 hours: Level 5. Reset interval counter when alarm is
acknowledged.

2. Fan alarm is indicated by the status being different from the command for a period of 60 seconds.

2.1. Commanded on, status off: Level 2
2.2. Commanded off, status on: Level 4

3. Filter pressure drop exceeds alarm limit:  Level 5.  The alarm limit shall vary with fan speed as follows:

DPx = DP100(x)^1.4

Where DP100 is the high limit pressure drop at design cfm (determine limit from filter manufacturer) and DPx is the high limit at speed signal x
(expressed as a fraction of full signal).  For instance, the setpoint at 50% of full speed would be (0.5)^1.4 or 38% of the design high limit
pressure drop.

4. High supply air temperature (more than 5 °F above setpoint) when control loop is active for longer than 15 minutes:  Level 3.
5. If the outside air temperature is above the supply air temperature setpoint and the economizer is enabled and the mixed air temperature

is more than 2 °F different from the outside air temperature for more than 30 minutes continuously; OR if the outdoor air temperature is
more than 5 °F below the supply air temperature setpoint and the chilled water valve is open:  Level 4 indicating economizer damper
control problems.

6. Low static pressure (more than 0.25 inches below setpoint) when fan control loop is active for longer than 5 minutes: Level 3.
7. High building pressure (more than 0.1") for 5 minutes. Level 3.
8. Low building pressure (less than 0.0") for 5 minutes. Level 4.
9. Outdoor airflow less than setpoint by 10% for 10 minutes when loop is active: Level 3.
10. Supply Air Relative Humidity is greater than 90%.

Testing/Commissioning Overrides: Provide software points that interlock to a chilled water and hot water plant level point to:

Force chilled water valve full open.
Force chilled water valve full closed.
Force hot water valve full open.
Force hot water valve full closed.

AHU SEQUENCE OF OPERATION CON'T
General: Blow-Thru, Custom Built, Variable Air Volume (VAV) Air Handling Unit (AHU) with  pre-heat coil, chilled water coil, supply fan(s),
steam grid humidifier, UV light and filters.

AHU System Modes: AHU shall operate in the occupied mode at all times (e.g., 24/7).

Supply Fan Control:

1. Supply Fan Start/Stop (See Drawings for quantity of supply and relief fans).

1.1. AHU supply fan(s) shall run continuously.
1.2. Fan VFD's shall be hard-wire interlocked through smoke detectors, high discharge pressure, and low mixed air temperature safety relay

mounted in the control panel in each AHU control panel.  The relay energizes when high-limit DP switches sense pressure above 3.0 inches
(adjustable) at the fan discharge, smoke detector auxiliary contacts are energized or the low-limit thermostat tripped, locking out the fans
until they are reset by the reset DO point or a push button on the panel face.  A pilot light on the panel face indicates static pressure safety
lockout is in effect.

1.3. Totalize current airflow rate from VAV boxes and display on AHU graphic at discharge duct.

2. Static Pressure Setpoint Reset

2.1. Static pressure setpoint: Setpoint shall be reset using Trim & Respond Logic (see Trim & Respond description herein) with the
following parameters.

3. Static Pressure Control

3.1. Fan speed shall be controlled to rise very slowly to prevent high pressure trips in case all VAV boxes are closed (they should
close during unoccupied periods) or in case fire/smoke dampers are closed (in some FSD designs, the dampers are interlocked
to the fan status rather than being controlled by smoke detectors). This can be configuring the VFD ramp rate or controlling ramp
rate in EMCS software.

3.2. Supply fan speed is controlled to maintain duct static pressure at setpoint when the fan is proven on. See Specifications for
minimum speed setpoint. Where the Zone Groups served by the system are small, provide multiple sets of PID gains that are
used in the PID loop as a function of a load indicator (such as supply fan airflow rate, the area of the Zone Groups that are
occupied, etc.).

Supply Air Temperature Control

1. Control loop is enabled when the supply air fan is proven on and disabled and output set to zero otherwise.
2. Supply Air Temperature Setpoint:  52 °F.
3. Supply air temperature shall be controlled to setpoint using a PID loop whose output is mapped to sequence the hot water valve,

economizer/outdoor air damper, return air damper, and chilled water valve as shown in the diagram below. Outdoor air and return air
dampers are sequenced rather than complementary (as per most standard sequences) to reduce fan power at part loads.

3.1. For units with a single common minimum outdoor air and economizer damper: MaxRA-P and MinOA-P are modulated to control
minimum outdoor air volume. as described below.

Humidifier Control: EMCS shall control the humidifier as follows:

1. Humidifier Isolation Valve: Whenever the AHU is energized in occupied mode and outside air temperature is below 55°F (adj.) the
isolation valve shall be commanded open.

2. Humidifier Valve: Whenever the humidifier isolation valve is open the humidifier valve shall be modulated to maintain the zone
humidification setpoint (30%, adj.) per the lower of:

2.1. Reverse acting PID loop to maintain the Return Air humidification setpoint.
2.2. Proportional only loop maintaining maximum supply humidity at 90% (adj.).

Outdoor Air Damper Control:

1. Maximum Outdoor Air Control Loop:

1.1. Maximum Outdoor Air Control Loop:

1.1.1. Maximum outdoor air control loop is enabled when the supply fans are proven on and the AHU is in Occupied Mode.

AHU SEQUENCE OF OPERATION
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Start/
Stop

DO

SF
START/STOP

SF
SPEED

AO

COMMSPEED
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AHU SUPPLY FAN LADDER DIAGRAMS

SUPPLY FAN(S) VFD

SUPPLY FAN

24 VAC

–

–
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–

–

–

– –

– –

–

–

OUTSIDE
AIR
DAMPER
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 SCALE: 3/16" = 1'-0"
SUB-BASEMENT FLOOR PLAN - PHASE 1 - NEW WORK - PLUMBING
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NEW WORK PLAN NOTES:

1. RE-CONNECT TO EXISTING COPPER VACUUM PIPE HIGH IN MECH ROOM
AND OFF-SET HORIZONTALLY, HIGH AS POSSIBLE AND MAINTAIN A SLOPE
IN PIPING.

2. CONNECT TO EXISTING PIPING APPROX THIS LOCATION.

3. OFFSET EXISTING SANITARY SEWER PIPING AND 3 COPPER LINES AS
REQUIRED TO INSTALL NEW 6" CHILLED WATER SUPPLY AND 6"CHILLED
WATER RETURN PIPING AT EXISTING VALVES ON MAIN.

4. RAISE EXISTING GLASS ACID WASTE LINE (APPROX 10") IF REQUIRED FOR
NEW AIR HANDING UNIT INSTALLATION. MAINTAIN SLOP OF ACID WASTE
PIPING.
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NEW WORK PLAN NOTES:

1. INDICATES EXISTING FLOOR DRAIN TO BE CAPPED AND
SEALED AIR TIGHT.

2. PROVIDE NEW 12 x12" FLOOR SINK (EQUAL TO ZURN) FOR
CONDENSATE DRAIN. PIPE 4" FROM SINK BACK TO EXISTING
DRAIN LINE.

3. EXTEND CONDENSATE DRAIN TRAP LINES FULL SIZE FROM
BOTH COILS TO FLOOR SINK. ELBOW DOWN FULL SIZE IN
FLOOR SINK APPROX. 3".
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 SCALE: 3/16" = 1'-0"
SUB-BASEMENT FLOOR PLAN - UNDER FLOOR - PHASE 1 - PLUMBING

PHASE 1 INSTALLATION
OF AIR HANDLING UNIT

PHASE 2 DEMOLITION
OF AIR HANDLING UNIT
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4" WASTE LINE
INSULATED WITH 3/4"
ARMAFLEX INSULATION.
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SUB-BASEMENT FLOOR
PLAN - UNDER FLOOR -
PHASE 1 - PLUMBING
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