CEMP-E Tl 811-12
18 August 1998

PART 6. MECHANICAL DETAILS

Table of Contents

Name of Drawing or Detail Page
RTD Installation — Small Piping (Detail M-1)......ccuuuuiiiiiiiii e eaaeeees B-38
RTD Installation — Large Piping (Detail M-2)..........uuiiiiiiiii e B-38
Duct Point Temperature Instrument Installation (Detail M-3)........ccooiiiiiiiiiii e B-38
Duct-Mounted Temperature Sensor Installation (Detail M-4) .........cooouiiiiiiiii e B-38
Space RTD Mounting (For Finished Interiors) (Detail M-5) .........ccoooiiiiiiiii e B-38
Space RTD Mounting (For Unfinished Interiors) (Detail M-6) ..........couuuuiiiiiiiiiiiiii e B-38
Fan Air Flow Switch Installation (Detail M-7) .......uuuui e eaeeees B-39
Air Filter Differential Pressure Switch Installation (Detail M-8)..........ccouiiiiiiiiiiiiiiiii e B-39
Duct Relative Humidity Instrument Installation (Detail M-9).........coooiiiiiiiiii e B-39
Differential Pressure Switch, Liquid Installation (Detail M-10) .........ccouuuiiiiiiiiiiiiii e B-39
Installation of Pressure Transmitter (Detail M-11).........oii i B-39
Installation of Pressure SWItCh (Detail M-12) ........coouuiuiiiiiaiiiieii et B-39
Terminal Box Controller (Detail M-13) ... ..ot e e et e e e e eeeeaanas B-40
Differential Pressure Switch for Instrument Air Filter (Detail M-14).........coooiiiiiiiiiiiieeei e B-40
Outdoor Temperature Sensor with Sunshield (Detail M-15) .........ccooiiiiiiii e B-40
Damper Position Indication Potentiometer Installation Details Outside Duct Mounting (Detail M-16) ... B-40
Flow Meter, Venturi (Delta-P) (Detail M-17).......cuuuuuiiiaiiieiiie et aaeeees B-40
Flow Meter, Orifice Plate (Delta-P) (Detail M-18).........ccuiiiiiiiiiiaeeeieeii e aeeeees B-40
Ultrasonic Flow Meter Installation (Detail M-19)........coooiiiiiiiiiiiee e a e B-41
Vortex Shedding Flow Meter Installation (Detail M-20) .........oouuiuiiiiiiiiiii e B-41
Flow Meter, Liquid (Annular Pilot Tube) (Detail M-21) ......oouuiiiiiiiiii e B-41
Turbine Flow Meter Installation (Detail M-22) .........coo e B-41
Flow Meter, Turbine (Insertion Type) (Detail M-23).......ccoooiiiiiiiiiiiiii e eeees B-41
Steam Flow Metering (Pipe Above) (Detail M-24).........coooiiiiiiiiii e B-41
Steam Flow Metering (Pipe Below) (Detail M-25) .......cooiiiiiiiiiii e B-42
Existing Gas Meter w\New Pulse Initiator (Residental) (Detail M-26) ...........ccooouiiiiiiiiiiiiiiiiiiieeeeeees B-42
Oxygen Analyzer Installation (Detail M-27)........uuuuiie i e e e e e e aaeeee B-42
Carbon Monoxide Analyzer Installation (Detail M-28) ...........uiiiiiiiiiiiii e B-42
PH Sensor Analyzer Installation (Detail M-29) ........ oo B-42
Conductivity Sensor (Detail M-30)...... ...ttt e e e e e et e e e e e aab e aaaaaaes B-42
Refrigerant Leakage Analyzer (Detail M-31)......couuuuiiiiiiiiiiii et aaeeaes B-43
Oxygen Depletion Analyzer (Detail M-32).......coouuuuiiiiiiiei et e e e e et e e aaeeees B-43
Nox Analyzer Installation (Detail M-33) .......cooiiiiiii et e e e e e e e aaeeees B-43
Turbidity SENSOr (Detail IM-34) ......ueeiiii ittt ettt e e e e e e e e bbb e e e e e e eraaaaas B-43
Total Dissolved Solids SeNSOr (Detail M-35).......couoiiiiiiiii e eeeaaanas B-43
Water Hardness Sensor (Detail M-36)..........i ittt e e et a e e e eebba e B-43
Pool Water Chlorine Analyzer (Detail IM-37) .....couuuuuiiieii e e et eaaeeees B-44
Compressed Air Dew Point Sensor (Detail M-38) ........coooiiiiiiii e B-44

B-35



CEMP-E Tl 811-12
18 August 1998

Table of Contents - continued

Name of Drawing or Detail Page
Refrigerant Pressure Transmitter (Detail M-39) ...... oo B-44
Float Switch — Support Pole Mounted (Detail M-40) .........oouuiiiiiiiieiii e eeees B-44
Float Switch — Suspended (Detail IM-4L1) ... et e e e e eaab e e aaaeees B-44
Fuel Oil Tank Level Measurement (Continuous Purge System) (Detail M-42) ............cccooiiiiiiiiiiiiinnnns B-44
Tank Level Monitoring (Detail M-43).......cooo it e e e e e et e e e e eeeraaanns B-45
Water Quality Controller (Detail M-44)......... oo e e B-45
Vibration SWItCh (Detail M-45)...... i e e ettt e e e e e eabba e as B-45
Instrument Shelter w\Temperature Sensor (Detail M-46) ..........uuuiiiiiiiiiiiiiiie e B-45
Instrument Shelter wTemperature and Humidity Sensors (Detail M-47) ..o, B-45
Refrigerant Pressure SWitch (Detail M-48) ..o a e B-45
New Gas Meter w\ANew Pulse Initiator (Detail M-49) ........ooouiiiiiiiii e B-46
New Three-Way Mixing Valve w\APneumatic Actuator (Detail M-50) .........coooeiiiiiiiiiiiiiieiieiiiie e B-46
Air Flow Measuring Station (Detail M-51) .........cooiiiiiiiiiieee et a s B-46
Humidity Sensor, Space (Detail M-52) ... e e e eaa e e aaaeee B-46
Duct Static Pressure Sensor (Detail M-53) ... B-46
Position Switch Damper (Detail M-54) ..ot e e ee e eaaeeees B-46
Position Switch Valve (Detail IM-55)......... e e e e et aaaeeaes B-47
Valve Actuator\Positioner wATransducer (Detail M-56)...........couuuiiiiiiiiiiiii e B-47
Differential Pressure Sensor (Room) (Detail M-57).......coooiiiiiiiiiii e B-47
Fuel Oil Temperature Sensor (Detail M-58) ..........uuuiii i aaeeees B-47
Rotary Valve Continuous Position Indication (Detail M-59) .........ccooiiiiiiiii e B-47
Rising Stem Valve Continuous Position Indication (Detail M-60).............ooiiiiiiiiiiiiiie i B-47
Existing Natural Gas Meter w\New Pulse Initiator (Industrial) (Detail M-61) ..........ccooviiiiiiiiiiiiiiinanieenns B-48
Natural Gas Meter w\New Pulse Initiator (Industrial) (Detail M-62)...........cooooiiiiiiiiiiiiiiiiiiiiii e B-48
Air Filter Differential Pressure Sensor (Detail M-63) .........ccooiiiiiiiiiai e B-48
Duct Static Pressure SWItCh (Detail M-64) ........ccouuuuiiiiiiiiiiiii e a e e e e e aaaeees B-48
Duct Mounted Low Temperature Device (Detail M-65) ...........coiiiiiiiiiiiiiii e B-48
Analog Output, Fan Pneumatic Inlet Vane Operator (Detail M-66) ............uuiiiiiiiiiiiiiiiiiieeeceeeeiiee e B-48
Flow Meter, Vortex Shedding (Insertion Type) (Detail M-67)........ccouiiuuiiiiiiiaiiiiiiie e B-49
Valve (2-Position), Actuator w\Solenoid Valve (Detail M-68)..........coooiiiiiiiiiiiiiiieiieeiiii e B-49
Instrument Air Line Pressure Switch (Detail M-69).........cooiiiiiiiiiiiiiieei e B-49
Door Position SWItCh (Detail M-70)..........uiiiiiiiiiiiie e e e et e e e e e eabba e e aaaeeees B-49
Temperature Sensor, Freezer or Refrigerator (Detail M-71).......cccuuuiiiiiiiiiiiiiiii e B-49
Instrument Air Filter Station (Detail IM-72).......cocoi e B-49
Differential Pressure Sensor for Wet Vaccum Strainer Station (Detail M-73).........ccoviiiiiiiiiiiiiiinieeiieenns B-50
Differential Pressure Sensor (Pipe) (Detail M-74) ... B-50
Pressure Sensor (Steam Pipe) (Detail M-75).....c.uuuuiiiiiiiiiiii et eaaeeees B-50
Space RTD Mounting (For Ceiling Mount) (Detail M-76) ..........ooooiiiiiiiiiiiiee et eeees B-50
Space Humidity Mounting (For Ceiling Mount) (Detail M-77) ......ccoooiiuiiiiiie e B-50

B-36



CEMP-E Tl 811-12
18 August 1998

Table of Contents - continued

Name of Drawing or Detail Page
Static Pressure Sensor (RO0Om) (Detail M-78).........i it aaeeees B-50
New Three-Way Mixing Valve w\Electric Actuator (Detail M-79) ..........uuiiiiiiiiiiiii e B-51
Terminal Box Controller without Reheat Coil Valve (Detail M-80)...........cocoeiiiiiiiiiiiiiiiiiiii e, B-51
Terminal Reheat Coil Valve Controller (Detail M-81) .........cooooiiiiiiiiiiieeeeieei e B-51
Fan Differential Pressure Sensor Installation (Detail M-82).........ccooiiiiiiiiiiiiii e B-51
Analog Output Zone Damper Control for Multi-Zone Unit (Detail M-83).........coooiiiiiiiiiiiiiieiiiieiiiieee, B-51
Duct High Humidity Switch Installation (Detail M-84) ..o B-51
Cooling Tower Basin Temperature Sensor (Detail M-85)........coviiiiiiiiiiiiiiiee e B-52

B-37



TEMPERATURE SENSOR, PIPE

SEPARABLE SOCKET IMMERSION
WELL (RTD ELEMENT INSIDE).

PIPE
FILL W/HEAT TRANSFER FLUID

PIPE
INSULATION

X ICIOLAIH
0900020, 0.0.0.9.9.9.93

TEMPERATURE __|
TRANSMITTER

a o
RS RREIERILRRRRAIIKN

R RS SEE IS,
X X RRRRERRRRRK XXX

TEE

THREADED COUPLING

RTD INSTALLATION - SMALL PIPING

DETAIL M-I

TEMPERATURE SENSOR, LARGE PIPE

NIPPLE EXTENSION LENGTH
EQUAL TO OUTSIDE DIAMETER
OF INSULATION

CALIBRATION WELL WITH
CAP AND CHAINS

P COVER

[=—— TEMPERATURE
TRANSMITTER

WIRE IN CONDUIT
T0 FEP

THREADED COUPLING
WELDED TO PIPE

THREADED COUPLING

WELDED TO PIPE PIPE
INSULATION

PIPE WALL

DRILL OR BURN HOLE
THRU PIPE WALL

SEPARABLE SOCKET IMMERSION
WELL (RTD_ELEMENT INSIDE) FOR
LARGE PIPING. FILL WITH HEAT
TRANSFER FLUID.

RTD INSTALLATION - LARGE PIPING

DETAIL M-2

TEMPERATURE SENSOR, DUCT

DUCT (CROSS SECTION)

TERMINAL BOX
WITH NEW TRANSMITTER
INSIDE

DUCT
INSULATION

WIRE IN CONDUIT
TO FEP

DUCT FLANGE FITTING
W/RUBBER GASKET AND
SELF-TAPPING SCREWS

CALIBRATION
PORT

il

NOT: RTD LENGTH SHALL BE 1/3 OF DUCT WIDTH.

DUCT POINT TEMPERATURE
INSTRUMENT INSTALLATION

SENSOR SUPPORTED
TO BRACKET WITH
PLASTIC TIES

AVERAGING TEMPERATURE SENSOR, DUCT

SENSOR SUPPORT BRACKET

DUCTWORK (E) WITH
EXTERNAL INSULATION
DUCT FLANGE
|_— FITTING YITH
RUBBER GASKET
AND SELF TAPPING
SCREWS

ACCESS DOOR ON
DUCT WALL FOR SENSOR
INSTALLATION

JUNCTION BOX
WITH TRANSMITTER

WIRE IN CONDUIT
10 FEP

SENSOR_SUPPORT BRACKET
ATTACHED TO DUCT WITH BOLTS

L— AVERAGING TEMPERATURE ELEMENT

NOTES &
1. PROVIDE | FT LENGTH OF SENSING ELEMENT
FOR EVERY SQ.FT.OF DUCT CROSS SECTION.

2.MINIMUM BENDING RADIUS OF AVERAGING
TEMPERATURE ELEMENT IS 3 INCHES.

DUCT-MOUNTED AVERAGING
TEMPERATURE SENSOR INSTALLATION

DETAIL M-3 DETAIL M-4
TEMPERATURE SENSOR, FINISHED SPACE TEMPERATURE SENSOR, UNFINISHED SPACE
1+ PLASTIC. BUSHING WIRE IN CONDUIT
IN WDOD STUD WALLS T0 FEP WIRING IN CONDUIT
RTD WITH (USE METAL BUSHINGS T0 FEP [
TRANSMITTER IN STEEL STUD WALLS)
RTD WITH —
TRANSMITTER
| — WIRING
[RUN EXPOSED
INSIDE WALL AND
IN CONDUTT
ELSEWHERE)
OUTLET BOX
WHERE 801 19 SUFACE
OUNTED WIRING SHALL
THERMOSTAT © BE CONDUIT 10 ATTIC THERMOSTAT (6 THERMOSTAT ()
FLOOR FLOOR
B W 1 a
2 — A
THERMOSTAT ()
ELEVATION SECTION ELEVATION SECTION
SPACE RTD MOUNTING
SPACE RTD MOUNTING (FOR UNFINISHED INTERIORS)
(FOR FINISHED INTERIORS)
DETAIL M-B DETAIL M-6




DIFFERENTIAL PRESSURE SWITCH, FAN AIR FLOW

DIFFERENTIAL PRESSURE SWITCH

WIRE IN CONDUIT
TO FEP

174
ISOLATION
/ VALVE

9

HIGH
1/4" ISOLATION VALVE

Yy pLaSTIC

DIFFERENTIAL PRESSURE SWITCH. AIR FILTER

TUBING

RUBBER CONNECTOR

FLANGE FITTING FOR

TUBING DUCT MOLNTING
FLANGE FITTING g GOLPLING
FOR DUCT MOUNTING CALIERATION
JH[ SEE DETAIL M-8 VALVES SELF-TAPPING SCREWS
RUBBER GASKET
DUCT CONNECTION (TYP.)
ot 1/4" ISOLATION VALVE
AIRFLOW - 1/4" CALIBRATION VALVE
DucT,
N PR | B WIRE IN CONDUIT
- @ T0 FEP
DIFFERENTIAL PRESSURE SWITCH
L ouer 1/4' CALIBRATION VALVE
1/4" ISOLATION VALVE
~—— FAN CASING V' COPPER OR
T NonHETALIC
NP TUBING
TDTAL PRESSURE PROBE
34" & HARD DRAWN COPPER buctT
TUBE (2 TYP)
o T QUCT EXTERNAL INSULATION
AR FILTER
FAN AIR FLOW SWITCH INSTALLATION
AIR FILTER DIFFERENTIAL
DETAIL M-7 PRESSURE SWITCH INSTALLATION DETAIL M-8

HUMIDITY SENSOR, DUCT

DUCT (CADSS SECTION)

TERMINAL BOX
WITH NEW TRANSMITTER
INSIDE

pucT
INSULATION
WIRE [N CONDUIT 1%
T0 FEP

\\

DUCT FLANGE FITTING
W/RUBBER GASKET AND
SELF-TAPPING SCREWS

CALIBRATION
PORT

; HUMIDITY SENSOR

NOT: SENSOR LENGTH SHALL BE 1/3 OF DUCT WIDTH.

DUCT RELATIVE HUMIDITY
INSTRUMENT INSTALLATION

DETAIL M-9

DIFFERENTIAL PRESSURE SWITCH, LIQUID

WIRE IN CONDUIT
T0 FEP

DIFFERENTIAL
PRESSURE
SWITCH
v — 1
% 174" DRAIN VALVE/%
CALIBRATION PORT
NOTE:
ADJUST DIFFERENTIAL
PRESSURE SWITCH TO

INDICATE NO FLOW

WHERE A GAUGE EXISTS, ADD NEW TEE
E PRESSURE SWITCH,

TO CONNECT TH
OTHERWISE CONNECT DIRECTLY TO
PIPE AS SHOWN IN DETAIL M-l

EXISTII

MECHANICAL DEVI[IE/

DIFFERENTIAL PRESSURE S
LIQUID INSTALLATION

VALVES \

NG

WITCH,

DETAIL M-10

PRESSURE TRANSMITTER, LIQUID

WIRE IN CONDUIT
TO FEP

PRESSURE TRANSMITTER

PIPE DR WALL
MTG BRACKET

r

1/4" DRAIN VALVE

7 /CALIBRATION PORT

1/4' ISOLATION VALVE

THREADED COUPLING
WELDED TO PIPE

PIPE INSULATION

DRILL OR BURN HOLE
THRU PIPE WALL
PIPE (E)

INSTALLATION OF PRESSURE TRANSMITTER

DETAIL M-11

PRESSURE SWITCH, LIQUID

WIRE IN CONDUIT
TO0 FEP

s

MT

==

174

PIPE (E)

INSTALLATION OF PRESSUR

PRESSURE SWITCH

PIPE OR WALL

1/4"DRAIN VALVE
- /CALIBRATION PORT

7?=D/THREADED COUPLING

WELDED TO PIPE

DRILL OR BURN HOLE
THRU PIPE WALL

G BRACKET

ISOLATION VALVE

PIPE INSULATION

E SWITCH

DETAIL M-12




ANALOG DUTPUT. TERMINAL BOX CONTROLLER

DIFFERENTIAL PRESSURE SWITCH, INSTRUMENT AIR FILTER

WIRE IN CONDUIT
WIRE IN CONDUIT TO OTHER 10 FEP GAUGE
WIRE IN CONDUIT UNITARY CONTROLLERS WHERE SHOWN DIFFERENTIAL v
10 FEF [ PRESSURE
24 VAL ————=——— ‘ Q M SHITCH
NEW UNITARY CONTROLLER | S HWR U | |
FLOW SENSOR TUBES H ‘AO‘ZI\ ’—¢ His R
i = a0 - 14" 1SOLATION
M R ~ VALE
SUAPIF;eLYg> & *’TNGR SFPLECWE SWEAT TO THREAD
5 TEFQ&I;VAL H C /ADAPTER ITYPICAL)
T CDME’%%@SDR — ‘ —= AIR FLOY
OR DRYER INSTRUMENT
L----0 "L
SPACE TEMPERATURE SENSOR TO SOLDER (TYP) ‘ ‘
BE MOUNTED PER DETAIL M-5 o
(SEE FLOOR PLANS FOR LOCATION)
DIFFERENTIAL PRESSURE SWITCH
TERMINAL BOX CONTROLLER FOR INSTRUMENT AIR FILTER
DETAIL M-13 DETAIL M-14
TEMPERATURE SENSOR, OUTDOOR (SUNSHIELD) POSITION INDICATION, DAMPER
B' MIN EXTENSION ROD/
7 B s LINK ASSEMBLY DT L, W
\ EXTEND ROD TO
CLEAR DUCT
INSULATION
SUNSHIELD F — 4
ANCHORED TO WIRE IN CONDUIT
EXTERIOR WALL T0 POTENTIOMETER/
SEALED CONDUIT /CURRENT TRANDUCER
/ /f PENETRATION DAMPER
OUTDOOR ]
TEMPERATURE
SENSOR DAVEER
FRAME
N CON
B/
DAMPER POSITION INDICATION
OUTDOOR TEMPERATURE SENSOR POTENTIOMETER INSTALLATION
WITH SUNSHIELD DETAILS OUTSIDE DUCT MOUNTING
DETAIL M-15 DETAIL M-16

FLOW METER, VENTURIL (DELTA-P)

HIGH PRESSURE TAP
SHUT-OFF VALVE

¥
PRIMARY
ELEMENT
(TYP) AR

LOW_PRESSURE TAP
SHUT-OFF VALVE

/

FIVE VALVE
MANIFOLD

ORAIN
VALVES

FLOW METER, VENTURI (DELTA-P)

DETAIL M-17

FLOW METER, ORIFICE PLATE (DELTA-P)

PRIMARY
ELEMENT

(TYP.) HIGH PRESSURE TAP

SHUT-0FF VALVE

LOW PRESSURE TAP
SHUT-OFF VALVE

DIFFERENTIAL
PRESSURE
TRANSMITTER

FIVE VALVE4/
MANIFOLD

DRAIN VALVES

FLOW METER, ORIFICE PLATE (DELTA-P)

DETAIL M-18




FLOW METER, ULTRASONIC

; DIGITAL

DISPLAY

/CDNTRDL UNIT IN ENCLOSURE

MANUFACTURER’S RECOMMENDED
COAXIAL OR TRIAXIAL
TRANSDUCER CABLE

IN CONDUIT

120 VAC (POWERI
FOR CONTROL UNIT
£ IN AND EOUIPMENT

WI

PIPE

TRANSDUCERS WITH
MANUFACTURER'S RECOMMENDED
MOUNTING HARDWARE

ULTRASONIC FLOW METER INSTALLATION

FLOW METER, VORTEX SHEDDING

WIRE IN CONDUIT
FLOY
TRANSMITTER 10 FEP

FLOW
STRAIGHTENER

b
150 _‘
MINJ‘BD

20 DIAMETERS (Dt

VORTEX SHEDDING FLOW
METER INSTALLATION

=4
I

DETAIL M-19 DETAIL M-20
FLOW METER, LIQUID (NNULAR PITDT TUBE) FLOW METER, TURBINE
1SOLATION
VALVES
WIRE IN CONDULT
FLOY
TRANSMITTER rm FEP
ANNULAR PITOT TUBE
NOTE: SHOWN VERTICAL —
FOR CLARITY ONLY.
INSTALL IN_ORIENTATION
RECOMMENDED BY THE
MANUFACTURER. HED#E#ZDW
iR
D FLow ‘
T Ltk
Lo

FIVE VALVE MANIFOLD—=|

DRAIN VALVES

FLOW METER, LIQUID (ANNULAR PITOT TUBE)
DETAIL M-21

F
STRAIGHTENER

-

TURBINE FLOW METER INSTALLATION

DETAIL M-22

FLOW METER, TURBINE (INSERTION TYPE)

&

SERVICE SADDLE
CLAMP WITH

0T TAP INSTALLATION TOOL
2'FEMALE NPT

CONDUIT TO FEP

ISOLATION
VALVE

N

CAPTIVE NUT

- %
SLOTTED THREAD
ADAPTER /

1

O:DTO

THRUST | ISOLATION VALVE ASSY. |
COLLAR
2'NPT INSERTION DEPTH
LOCK NUT ADAPTER
POSITIONING COLLAR SENSOR LENGTH
SET SCREWS

NOTE: CUTTING TOOL MAY REQUIRE ADDITIONAL CLEARANCE

FLOW METER, TURBINE (INSERTION TYPE)

DETAIL M-23

TEMPERATURE
TRANSMITTER

FLOW METER, STEAM (PIPE ABOVE)

ISOLATION

~—WIRE IN CONDUIT
VALVES T0 FEP

SHUT OFF
VALVE
ANNULAR PITOT TUBE
NOTE: SHOWN VERTICAL
FOR CLARITY ONLY.
INSTALL IN ORIENTATION
RECOMMENDED BY THE
MANUFACTURER.

DIFFERENTIAL
PRESSURE
/ TRANSMITTER PIPING TEE
CONDENSATE
RESERVOIR
PRESSURE —_—
TRANSMITTER FLVE Yol

PIPING TEE
CONDENSATE RESERVOIR

/ DRAIN VALVE

/ DRAIN VAL VES

(PIPE ABOVE)
DETAIL M-24

THREE VALVE
MANIFOLD

STEAM FLOW METERING




FLOW METER. STEAM (PIPE BELOW)

WIRE IN CONDUIT
TO FEP

DIFFERENTIAL
PRESSURE TRANSMITTER

FIVE VALVE MANIFOLD
WITH CALIBRATION TAPS

TEMPERATURE
TRANSMITTER
WIRE IN CONDUIT
ISOLATION TO FEP
VALVES

PRESSURE

#* ANNULAR PITOT TUBE
NOTE: SHOWN VERTICAL
FOR CLARITY ONLY.
INSTALL IN ORIENTATION
RECOMMENDED BY THE
MANUFACTURER.

CALIBRATION
PORT

e
ANNULAR s .

PITOT TUBE /

o K

STEAM FLOW METERING (PIPE BELOW)

TRANSMITTER

—=—FHREE VALVE
MANIFOLD

FLOW METER, EXISTING NATURAL GAS
(RESIDENTIAL)

W/NEW PULSE INITIATOR e LgERS

POSITIVE
DISPLACEMENT
GAS METER (B)

WIRE IN CONDUIT
T0 FEP

PRESSURE
REGULATOR (E)

SHUTOFF
VALVE (B)

REPLACE EXISTING
METER INDICATING
ASSEMBLY WITH NEW
ASSEMBLY H
PULSE INITIATOR

EXISTING GAS METER W/NEW

PULSE INITIATOR (RESIDENTIAL)
DETAIL M-25 DETAIL M-26
ANALYZER, OXYGEN ANALYZER, CARBON MONOXIDE
SIGNAL CONDITIONING NEMA 4 MOUNTING FLANGE SIGNAL CONDITIONING NEMA 4 MOUNTING FLANGE
AND AMPLIFICATION ENCLOSURES ASSEMBLY
LR N e oo g ane | LGSR " e ooy
DUCT WALL (B) ANALYZER
CALIBRATION SAMPLE GAS CALIBRATION SAMPLE GAS
POSTﬁ AR ——y EXHAUST ESS;’K:H AIR/;E EXHAUST
INLET INLET
WIRE TN —— JEHMINAL I!E WIRE IN = gEe @222 SAMPLE
CONDUIT IR R E%PILNELET conoulr AIR @ \ GAS INLET
TO FEP REGULATOR 1[I INSULATION REGULATOR  [] INSULATION
F— TERMINAL ASPIRATOR = TERMINAL
120VAC ASPIRATOR Ie8 120VAC FSPIRATOR' Loy
SAMPLE WELD PLATE SAMPLE WELD PLATE
LINE SHUTOFF TO BOILER
bIANLE\,/ES}—MmFF ggAEEI%/EARLL VALVE STACK WALL
SENSOR WIRING SENSOR WIRING
OXYGEN ANALYZER INSTALLATION CARBON MONOXIDE ANALYZER INSTALLATION
DETAIL M-27 DETAIL M-28
ANALYZER, pH SENSOR ANALYZER, CONDUCTIVITY
TRANSMITTER
SAMPLE RETURN TO
[v%il%UIIN( TOWER, CONDENSATE ~—FLOW
T0 FEP RETURN, DRAIN, ETC.
THREADED " “‘
SENSOR GUARD —>|
CONDUCTIVITY SENSOR 1VZA% CLEAR L
10 FLOW
THREADOLET (FOR SMALL PIPE TOWER INDICATING
DIAMETER INSTALL A TEE) METER 1\
-=— WIRE IN CONDUIT
T0 FEP =
~—FLOW
EXISTING PIPE‘T STRAINER J WATER FLOW
BEING MEASURED
oH SENSOR ANALYZER INSTALLATION CONDUCTIVITY SENSOR
DETAIL M-29 DETAIL M-30




ANALYZER, REFRIGERANT LEAKAGE

Y COPPER
SAMPLE TUBE
REFRIGERANT  |(5g o p— SANPLE PICKUP
R A
1
het EE?EETDR el e TAUBSEAMPLE
DENLE ToON AIR SAMPLE PICK-UP

o ALARM LEVEL ILOCATE AS SHOWN,
A\ (D0 NOT ENTER) v ALARM (00 12’ OFF FLOOR)
‘o SENSIOR 0 NOTENTER | e o conpunt
O TroeLe rﬂ bot 0 FEP

O NoRMAL
- WIRE TN CONDUIT
SO( NORMAL MOUNT LOCAL

9“} ) poay e

[B51 ppm CHILLER PLANT

ENTRY DOOR

WOUNT LOCAL INDICATION INSTALL MULTI POINT
PANEL WHERE SHOWN SAMPLER WHERE
B
DETAIL M-31 DETAIL M-32

ANALYZER, OXYGEN DEPLETION

WIRE IN

LOCAL INDICATOR —=
ENCLOSURE IMOUNT
AT OPERATOR STATION)

12BvAC

TRANSMITTER AND
JUNCTION BOX

ANALYZER, NITROUS GASES (NOx)

SAMPLE LINE
SHUTOFF VALVE

0x NOx SENSOR

N
[

CALIBRATION
GAS PORT

3

N

!

ASPIRATOR
AIR SUPPLY

N
INSULATION
=—JUNCTION BOX

MOUNTING FLANGE ASSEMBLY

BOILER
STACK

WALL

SAMPLE GAS
EXHAUST

Ta
TOWER

m ANALYZER, TURBIDITY
,

SAMPLE RETURN TO
TONEA, CONDENSATE
RETURN, DRAIN, ETC.

TURBIDITY SENSOR IVZAWE CLEAR
LOW
INDICATING
LH WIRE IN CONDUIT TER
0 FEP

-

EXISTING PIPE‘T STRAINER J

BEING MEASURED

TOTAL DISSOLVED SOLIDS SENSOR

DETAIL M-35

WATER FLDW

60 PSl) VELD PLATE
TD BOILER
STACK WAL <—FLOV
LI0UID TIGHT
CONDUIT,
SENSOR WIRING JA J
% LOW VOLTAGE EXISTING PIPE STRAINER HATER FLOW
PONER BEING MEASLRED
NOx ANALYZER INSTALLATION TURBIDITY SENSOR
DETAIL M-33 DETAIL M-34
ANALYZER, TOTAL DISSOLVED SOLIDS ANALYZER, WATER HARDNESS
SAMPLE RETURN TO SAMPLE RETURN TO
TOVER, CONDENGATE § —=—FLOW TONER, CONDENSATE f_ =—FLOW
RETURN, DRATN, ETC. [ RETURN, DRAIN, ETC.
1 i
GUARD —=] GUARD —=|
TOTAL DISSOLVED 120 ! WATER HARDNESS 120 I
vac CLEAR CLEAR
0 SOLIDS SENSOR o 0 SENSOR vec oA
TOWER INDICATING TOWER INDICATING
T yre o coourr FTER 1 D — VETER ¥
—= 10 FEP - T0 FEP
= =
E =
E B
——FLOW ~—FLOW

EXISTING PIPE‘T STRAINER J WATER FLOY

BEING MEASURED

WATER HARDNESS SENSOR

DETAIL M-36




ANALYZER, CHLORINE (POOL WATER)

ISOLATION VALVE

FRESH
POTABLE
VATER
SAMPLE RETURN
T0 DRAN, E7C. =—TLOK
' j [}
GUARD —=|
LOCAL INDICATOR 120 I
" CLER
T0 PANEL. Vi B
TONER INDICATING
¥ WIRE IN CONDUIT NETER f
= 10 FEP
3
E
——FLOW
)
EXISTING PIPEJA STRAINER J FILTRATION
WATER FLOW

BEING SAMPLED

POOL WATER CHLORINE ANALYZER

DETAIL M-37

DEW PODINT SENSOR, COMPRESSED AIR

DEW POINT
TRANSMITTER
WITH LOCAL
J\ INDICATION
WIRE IN f
CONDUIT ! THREAD
TO FEP
1'DIA.
—_——FIPING
LL— %'DIA.
.
| — n 1
TJ\O f
0]
= EI

1l
Y4 TURN SHUT-OFF
VALVE MATCHING
EXISTING PIPE DIA.

NOTE:
SECURE SYSTEM TO
FLOOR OR WALL

EXISTING COMPRESSED AIR PIPING
SENSOR TO BE LOCATED AFTER
DISCHARGE OF THE COMPRESSED
AIR DRYER.

COMPRESSED AIR DEW POINT SENSOR

DETAIL M-38

PRESSURE TRANSMITTER, REFRIGERANT

-~ coNpuT
B T0 FEp
Yo ——
SUPPORT |=——— PRESSURE TRANSMITTER
BRACKET
NIPPLE AND SCHRADER
VALVE ADAPTER
TEE SV = SCHRADER
VALVE TYP.
NEw

%

REFRIGERANT PRESSURE TRANSMITTER

REFRIGERANT PIPING

DETAIL M-39

FLOAT SWITCH, POLE MOUNTED

WALL BRACKET OR
COVER PLATE
BRACKET

WIRE IN
CONDUIT TO FEP

CORROSION
RESISTANT BOLTS

SWITCH SUPPORT POLE \

FLOAT SWITCH

WATER LEVEL

BOTTOM OF SUMP

| \ |
1 1

FLOAT SWITCH - SUPPORT POLE MOUNTED

1

DETAIL M-49

FLOAT SWITCH, SUSPENDED

WIRE N
/ CONDUIT TO FEP

SUMP COVER PLATE

CABLE COMPRESSION
CLAMP INSTALLED
70 HOLE DRILLED
IN COVER PLATE

FLEXIBLE WATERPROOF
SWITCH CABLE

FLDAT SWITCH

FLOAT SWITCH - SUSPENDED

DETAIL M-41

LEVEL TRANSMITTER, BUBBLER TYPE

WIRE IN CONDUIT
TO NEW FEP

PRESSURE SENSOR

COPPER TUBING (TYP.)

AR
SUPPLY
PURGE ROTAMETER

PRESSURE GAUGE: AR FILTER

PRESSURE
REGULATOR

[~ AR-PURGE
BUBBLE TUBE

NOTE: EQUALIZING LINE IS REQUIRED FOR
UNVENTED TANKS.

FUEL OIL TANK LEVEL MEASUREMENT
(CONTINUGUS PURGE SYSTEM)

DETAIL M-42




LEVEL TRANSMITTER, VENTED TANK

oL (1= EXTERIOR WALL

INTERIOR
BORE THROUGH BRICK WALL
AND SEAL CONDUIT PENETRATION

WEATHERPROOF JUNCTION BOX

coNourT WITH NEOPRENE GASKET

—— PAINT TO MATCH
BUILDING EXTERIOR

—

A

REMOVE EXISTING LEVEL METER.

PIPING AND SENSUR WHERE EXISTING)
AND_INSTALL NEW FLOAT TYPE SENSOR
IN SAME OPENING WHEHE OLD METER
TAPPED TANK. RESEAL OPENING AND

TANK AREA CURB
WHERE PRESENT

TRENCH AND
BACKFILL

VENT
1<

FEP

tf

WATER QUALITY CONTROLLER

SAMPLE
RETURN oy
TO BIOCIDE
DISPENSER
TA INHIBITOR CHEMICAL FEED PUMPS
DISPENSER J— GUARD
CLERR
BlsPESER E WATER QUALITY 120 X
0 CONTROLLER vaC INDICATING
TONER VETER

7y WJ IRE N colout
Il

T n n m
TANKS (TYP.) | aCmo o[B!

~=—FLOW

STRAINERJ

PULSE GENERATING

EXISTING WEE METER EXISTING CONDENSER
i
WATER=— [ | )
LINE .

BLOW DOWN —=|

SOLENDID

x WIRE IN CONDUIT TO FEPJ

NOTE:
IF ONLY ONE VIBRATION SWITCH IS REQUIRED,
MOUNT IT AT THE GEAR HOUSING. IF TWO
VIBRATION SWITCHES ARE REQUIRED, MOUNT
THEM AT THE GEAR AND MOTOR HOUSING.

VIBRATION SWITCH

RECOVER TANK. L FLOAT
NEW METER WITH 4-20mA
OUTPUT SIGNAL TO FEP.
TO DRAIN
TANK LEVEL MONITORING WATER QUALITY CONTROLLER
DETAIL M-43 DETAIL M-44
VIBRATION SWITCH [INSTRUMENT SHELTER W/TEMPERATURE SENSOR
GEAR MOTOR
N e~ g Ca ==

BOLTED CONSTRUCTION

/USING 2"x 2" MINIMUM

GALVANIZED ANGLES.

SUPPORT
LEGS

SECURE_TO CONCRETE
FOUNDATION USING
EXPANSION ANCHORS OR
EMBEDDED ANCHOR BOLTS

T0 FEP

SIDE VIEW FRONT VIEW

INSTRUMENT SHELTER W/TEMPERATURE SENSOR

DETAIL M-45 DETAIL M-46
m INSTRUMENT SHELTER W/TEMPERATURE PRESSURE SWITCH, REFRIGERANT
ZM47S AND HUMIDITY SENSORS e
A CONDUIT
m T0 FEP
INSTRUMENT— [=——— PRESSURE SWITCH
BOLTED CONSTRUCTION BRACKET
- - e
SUEET NPPLE AND SCHRADER
LEBS L URTE AeTeR
. SECURE TD CONCRETE
EVPAReIo A Rs o TEE SV - SCHRADER
EMBEDDED ANCHOR BOLTS L7 VALVE (TYP)
NEW}
10 FEP EXISTING
SIDE VIEW FRONT VIEW \ REFRIGERANT PIPING \
INSTRUMENT SHELTER W/TEMPERATURE
AND HUMIDITY SENSORS REFRIGERANT PRESSURE SWITCH
DETAIL M-47 DETAIL M-48




FLOW METER, NEW NATURAL GAS
(RESIDENTIAL)

W/NEW PULSE INITIATOR

PRESSURE
REGULATOR

NEW GAS METER
PULSE INITIATOR

METER INDICATING
ASSEMBLY WITH
PULSE INITIATOR

POSITIVE
DISPLACENENT
GAS METER

WIRE_IN CONDUIT
TO FEP

W/NEW

DETAIL M-49

m NEW THREE-WAY MIXING VALVE W/PNEUMATIC

W ACTUATOR

WIRE IN CONDUIT
T0 FEP

160* GLOBE PATTERN, THREE-WAY
MIXING VALVE

== WATER SUPF’L;:

"~ CUT PIPING AND WELD
ON FLANGES

15@* NON-SLAM, GUIDED, SPRING-LOADED
CHECK VALVE

NEW /P TRANSDUEERJ Il

£
Y —

CUT PIPING AND WELD —
ON FLANGES

NOTE: DRAIN AND REFILL SYSTEM
USING MANUAL SHUTOFF VALVES
AT BUILDING WATER SERVICE
ENTRANCE.

= BYPASS SHALL BE SAME SIZE AS SUPPLY
AND RETURN LINES.
150% 3' THREADOLET

W/BALL VALVE —— CONFIGURED WELD FITTING

—

WATER \
TER _—

RETURN

REINSULATE PIPING
TO MATCH EXISTING

NEW THREE-WAY MIXING VALVE
W/PNEUMATIC ACTUATOR

DETAIL M-50

AIR FLOW MEASURING STATION

4-2@mA SIGNAL TO
—=FEP AND LOW VOLTAGE
POWER FROM FEP

AIR FLOW
TRANSMITTER

AIR FLOW DEVICE

INCLUDING AIR LOCAL INDICATION

STRAIGHTENER PANEL (IN CFM)
EXISTING
e EXTERIOR
\ ] & [ INSULATION
EXISTING
—<—FLOW —<—FLOW OUCT WALL
[ I I
==

MODULE SHALL BE INSTALLED AS A
REMOVABLE, FLANGED SECTION OF DUCT

ACCESS PANELS

AIR FLOW MEASURING STATION

HUMIDITY SENSOR, SPACE

" PLASTIC BUSHING
IN WOOD_STUD WALLS =—WIRE IN CONDUIT
(USE_METAL BUSHINGS T0 FEP

IN STEEL STUD WALLS)
HUMIDITY SENSOR
W/TRANSMITTER

— WIRING MAY BE
RUN EXPOSED
INSIDE WALL

12

MINIMUM
=
&=
o |2
g
OUTLET BOXJ
THERMOSTAT
FLOOR - Qj
LA~
ELEVATION SECTION

HUMIDITY SENSOR, SPACE

DUCT STATIC PRESSURE SENSOR

DETAIL M-51 DETAIL M-B2
STATIC PRESSURE SENSOR, DUCT POSITION SWITCH, DAMPER
N izTUBINB
[N
T RUBBER CONNECTOR TRIP_EXTENSION DAMPER END SWITCH MOUNTED
| INSIDE DUCT OUTSIDE OF DUCT WITH ROTARY
—l SHAFT EXTENDING INSIDE DUCT
FLANGE FITTING FOR
DUCT MOUNTING
) v
Boss
SELF-TAPPING SCREWS . f
RUBBER GASKET S - Vi S
DUCT CONNECTION (TYP.) WIRE 1N CONDUIT —_—== o=
0 FEP Van
_——————PRESSURE SENSOR _
~ Po— // ~o
1/4" CALIBRATION VALVE f
Ew' ISOLATION VALVE
Y, COPPER OR
X SOK XXX NON-METALIC WIRING IN FLEXIBLE CONDUIT TO
TUBING PULLBOX. EXTEND WIRING AND CONDUIT
10 FEP
ucT
(Csse———sesesc ) DUCT EXTERNAL INSULATION

POSITION SWITCH DAMPER

DETAIL M-53

DETAIL M-54




POSITION SWITCH, VALVE

VALVE ACTUATOR
(PARTIAL)

L J

ROTARY LEVER END SWITCH

TRIP
EXTENSION

WIRING IN FLEXIBLE CDNDUIT
TO PULLBOX. WIRING AND CONDUIT
EXTENDED TO FEP

POSITION SWITCH VALVE

DETAIL M-55

VALVE ACTUATOR/POSITIONER W/TRANSDUCER

1/P TRANSDUCER
IN ENCLOSURE

VALVE
ACTUATOR

IA

PROVIDE TUBING
EXPANSION LOOPS

POSITIONER T VALVE

I

VALVE ACTUATOR/POSITIONER W/TRANSDUCER

DETAIL M-56

DIFFERENTIAL PRESSURE SENSDR, ROOM

Y COPPER REFERENCE LINE
(IF_THERE ARE MULTIPLE
ROOM TRANSMITTERS)

DIFFERENTIAL PRESSURE TRANSDUCER

OUNTED ABOVE CEILING IN REFERENCE
XISTING SIDE OR SPACE UNLESS OTHERWISE
CEILING SHOWN ON PROJECT DRANINGS

®

PRESSURIZED
ROOM

REFERENCE AREA

EXISTING WALL —=

SHIELDED PRESSURE PICKUP
(PROVIDE FILTER AND INSTRUMENT
ENCLOSURE [F MOUNTED
QUTDOORS)

DIFFERENTIAL PRESSURE SENSOR (ROGM)

DETAIL M-57

TEMPERATURE SENSOR, FUEL OIL (PIPE)

TEMPERATURE
TRANSMITTER
IN NEMA-12

WELDED THERMOWELD
ENCLOSURE

(SENSOR INSIDE. FILL
W/HEAT TRANSFER FLUID

AN

FUEL OIL TEMPERATURE SENSOR

DETAIL M-58

POSITION INDICATION, ROTARY VALVE

PNEUMATIC VALVE
ACTIVATOR (E)
LOCAL POSITION
INDICATION

POTENTIOMETER
AND TRANSMITTER
ENCLOSURE

WIRE IN CONDUIT
T0 FEP

POTENTI

OMETER-VALVE
COUPLING

ROTARY

(BUTTERFLY)
VALVE ®)

ROTARY VALVE CONTINUOUS
POSITION INDICATION

DETAIL M-59

POSITION INDICATION, RISING STEM VALVE

T

WIRE IN CONDUIT
TO FEP VALVE
ACTUATOR
POTENTIOMETER/ NEY STEM
FENSSRE" o
VALVE
EXTENSION ROD STEM
VALVE (B)

RISING STEM VALVE CONTINUOUS
POSITION INDICATION

DETAIL M-60




FLOW METER, EXISTING NATURAL GAS
W/NEW PULSE INITIATOR (INDUSTRIAL)

NEW DIRECT READING
REGISTER WITH
ELECTRICAL IMPULSE
OUTPUT (FOR
CONNECTION TD FEP)

WIRE_IN CONDUIT =——{_|
T0 FEP

FLANGED
METER
NOTE: 800Y
APPLICABLE FOR FLONS
ABOVE 2500 SCFH.
h i
h i
o coo L
h i
f i
EXISTING NATURAL GAS METER
W/NEW PULSE INITIATOR (INDUSTRIAL)

DETAIL M-61

FLOW METER, NEW NATURAL GAS
W/NEW PULSE INITIATOR (INDUSTRIAL)

DIRECT READING
REGISTER WITH
ELECTRICAL IMPULSE
OUTPUT (FOR
CONNECTION TO FEP)

WIRE_IN CONDUIT =—— |
T0 FEP

FLANGED
: B0y
APPLICABLE FOR FLOWS
ABOVE 2500 SCFH.
h q
il g
I B R
b q
i 1
NATURAL GAS METER W/NEW
PULSE INITIATOR (INDUSTRIAL)
DETAIL M-62

DIFFERENTIAL PRESSURE SENSOR, AIR FILTER

3TUBING

| | = RUBBER CONNECTOR

|
|
FLANGE FITTING FOR
DUCT MOUNTING
-

SELF-TAPPING SCREWS

RUBBER GASKET
1/4' ISDLATION VALVE
1/4' CALIBRATION VALVE

DUCT CONNECTION

(TYP.)

WIRE IN CONDUIT
TO FEP

~——— DIFFERENTIAL PRESSURE SENSOR

XXXX|™
DUCT EXTERNAL INSULATION

-t N R
AIR FILTER DIFFERENTIAL PRESSURE SENSOR

1/4" CALIBRATION VALVE
1/4' ISOLATION VALVE

4" COPPER OR
NON-METALIC
TUBING

puCT

DUCT STATIC PRESSURE SWITCH

izTUBING

~—————RUBBER CONNECTOR

FLANGE FITTING FOR
DUCT MOUNTING

SELF-TAPPING SCREWS

LRUBBEH GASKET

WIRE IN CONDUIT
TO FEP

o~ PRESSURE SWITCH

. F— J=———1/4" CALIBRATION VALVE
1/4 ISOLATION VALVE

N

1 COPPER OR
NON-METALTC

< KK [ XXX T

TUBING
pucT
XXAX. XXX * DUCT EXTERNAL INSULATION

DUCT STATIC PRESSURE SWITCH

DETAIL M-63 DETAIL M-B4
LOW TEMPERATURE DEVICE, DUCT MOUNTED sza\gogpgggig;, FAN PNEUMATIC INLET
HW SUPPLY A
DUCTWORK
| —— FIRST HEATING WIRE IN CONDUIT
oL T0 FEP
TRANSDUCER :E
2 £
“@:w@ (3-15 PSI)
EXISTING FAN INLET
ﬁ / VANE OPERATOR
TAe—r |
e/
HW RETURN
SWITCH ASSEMBLY @
DUCT FLANGE W/MANUAL RESET
FITTING W/RUBBER
S Sereus
WIRE IN CONDULT TO FER ANALOG OUTPUT, FAN PNEUMATIC
DUCT MOUNTED LOW TEMPERATURE DEVICE INLET VANE OPERATOR
DETAIL M-65 DETAIL M-B6




FLOW METER, VORTEX SHEDDING
(INSERTION TYPE)

e

WIRE IN CONDUIT
TO FEP

HOT_TAP
INSTALLATION TOOL WELD-O-LET

< FILLET WELD

WIRE_IN CONDUIT
T0 FEP .
_.— FT
CAPTIVE NUT-

| - |
SLOTTED_THREAD
ADAPTER

m INSERTION LENGTH
WIRE IN CONDUIT TO POINT OF
10 FEP

AVERAGE VELOCITY

NOTE: CUTTING TOOL MAY REQUIRE ADDITIONAL CLEARANCE

FLOW METER, VORTEX SHEDDING
(INSERTION TYPE)

DETAIL M-67/

VALVE
ACTUATOR

VALVE (2-POSITION), ACTUATOR W/SOLENOID VALVE

DIGITAL DUTPUT
FROM FEP

"

EXISTING
VALVE

®

VALVE (2-POSITION), ACTUATOR
W/SOLENOID VALVE

NO

EXH A

DETAIL M-68

PRESSURE SWITCH, AIR LINE

POSITION SWITCH, DOOR

DRILL HOLE IN ROOF OF FREEZER OR WIRE IN CONDUIT
REFRIGERATOR, INSERT RTD, THEN T0 FEP
SEAL HOLE WITH SPRAN INSULATION

RTD WITH
TRANSMITTER

FREEZER OR REFRIGERATOR

TEMPERATURE SENSOR, FREEZER OR REFRIGERATOR

WIRE_IN CONDUIT PRESSURE SWITCH DOOR POST ——] COMMERCIAL DOOR
T0 FEP (VERTICAL MOVEMENT)
MOUNTING BRACKET
ATTACHED TO POST

WIRE IN FLEXIBLE

CONDUIT TO PULLBDX;

EXTEND WIRING & 0

CONDUIT TO FEP oA

DOOR POSITION SWITC

ISOLATION VALVE
1 FT.FROM FLOOR
SWEAT TO THREAD ADAPTOR FLOOR
N \\
Al > >
J SOLDER SOLDER N ) S
DOOR POSITION SWITCH
INSTRUMENT AIR LINE PRESSURE SWITCH N_SW
DETAIL M-69 DETAIL M-70
TEMPERATURE SENSOR, FREEZER OR
2M7LE  REFRIGERATOR

FILTER

T am ]

NOTE: PROVIDE ADDITIONAL FILTER WHERE SHOWN.

INSTRUMENT AIR FILTER STATION

DETAIL M-71

DETAIL M-72




DIFFERENTIAL PRESSURE SENSOR, WET VACUUM
STRAINER STATION

THREADED CAP (TYP) WIRE IN_CONDUIT
RN 0 FEP

~ ISOLATION VALVE

FOR BACKWASH (TYP)

_— GAUGE

DIFFERENTTAL
PRESSURE
TRANSMITTER
15" ISOLATION VALVE

o SWEAT TD THREAD

/ ADAPTER (TYPICAL)

FLOW —= -
VACUUM
SOLDER (TYPI ‘ STRAINERS ‘

[

DIFFERENTIAL PRESSURE SENSOR FOR
WET VACCUM STRAINER STATION

DIFFERENTIAL PRESSURE TRANSMITTER (LIOUID)

WIRE IN CONDUIT
TO0 FEP

DIFFERENTIAL
PRESSURE TRANSMITTER

FIVE VALVE MANIFOLD 1
WITH CALIBRATION TAPS —=

SHUT OFF
VALVE (TYP)
Av
ZDRAIN VALVE/
CALIBRATION
PORT

DIFFERENTIAL PRESSURE SENSOR (PIPE)

DETAIL M-73 DETAIL M-74
PRESSURE TRANSMITTER, STEAM TEMPERATURE SENSOR, CEILING MOUNT
e a5
WIRE IN CONDUIT
TO FEP
4 JUNCTION BOX
PRESSURE
TRANSMITTER
WIRE IN CONDUIT
SHUT_OFF 10 FEP
VALVE (TYP)
~—SYPHON T By
DRAIN VALVE/ FALSE CEILING —/
CALIBRATION
PRESSURE PoRT e e
TRANSMITTER\ %" CONDUIT \ Mg
g
WIRE IN CONDUIT\
O FEP EERN
E&IS‘ENSTETEE RESERVOIR RID WITH ooooog
TRANSMITTER
IN' HOUSING
/ DRAIN
TWO VALVE / VALVE
MANIFOLD
SPACE RTD MOUNTING
(FOR CEILING MOUNT)
PRESSURE SENSOR (STEAM PIPE)
DETAIL M-75 DETAIL M-76

HUMIDITY SENSOR, CEILING MOUNT

4" JUNCTION BOX

WIRE IN CONDUIT
T0 FEP

i3

FALSE CEILING

14" CONDUIT x

nooonon

12
MINIMUM

HUMIDITY SENSOR
WITH TRANSMITTER
IN HOUSING

SPACE HUMIDITY MOUNTING
(FOR CEILING MOUNT)

STATIC PRESSURE SENSOR, ROOM

IRE IN CONDUIT TO FEP
4" TUBING TO BULKHEAD AT TRANSDUCER

STATIC PRESSURE TRANSDUCER
MOUNTED ABOVE CEILING SPACE
UNLESS DTHERWISE SHOWN ON

PROJECT DRAWINGS

EXISTING WALL—=

SHIELDED PRESSURE PICKUP
(PROVIDE FILTER AND INSTRUMENT
ENCLOSURE IF MOUNTED
OUTDOORS)

STATIC PRESSURE SENSOR (ROCM)

DETAIL M-77

DETAIL M-78




NEW THREE-WAY MIXING VALVE W/ELECTRIC

ACTUATOR
NEW ELECTRIC ACTUATOR J

WIRE IN CONDUIT
0

150 GLOBE PATTERN, THREE-WAY
MIXING VALVE

—<— WATER SUPPLY i

\

i

CUT PIPING AND WELD ——
ON FLANGES

CUT PIPING AND WELD
ON FLANGES

150+ NON-SLAM, GUIDED, SPRING-LOADED
CHECK VALVE

NOTE: DRAIN AND REFILL SYSTEM USING
SING MANUAL SHUTOFF VALVES AT

BUILDING WATER SERVICE ENTRANCE.
W/BALL VALVE {—— CONFIGURED WELD FITTING

NEW THREE-WAY MIXING VALVE W/ELECTRIC ACTUATOR

= BYPASS SHALL BE SAME SIZE AS SUPPLY
AND RETURN LINES,

150% %' THREADOLET

WATER
—
RETURN

[

REINSULATE PIPING
TO MATCH EXISTING

ANALOG OUTPUT, TERMINAL BOX CONTROLLER

M8, WITHOUT REHEAT COIL VALVE

WIRE IN CONDUIT TO OTHER
WIRE IN CONDUIT UNITARY CONTROLLERS WHERE SHOWN
TO FEP
24 VAL —————

NEW UNITARY CONTROLLER

~
FLOW SENSOR TUBES \ ‘AI‘
IR
SUPPLY j AR FLOW
AIR TERMINAL TO SPACE
BOX
.

SPACE TEMPERATURE SENSOR TO
BE MOUNTED PER DETAIL M-3
(SEE FLOOR PLANS FOR LOCATIONI

TERMINAL BOX CONTROLLER
WITHOUT REHEAT COIL VALVE

ANALOG OUTPUT, TERMINAL REHEAT COIL
VALVE CONTROLLER

*W

WIRE IN CONDUIT TO OTHER

WIRE_IN_CONDUIT UNITARY CONTROLLERS WHERE SHOWN
0 FEP
24 VAC ——————) ‘f ****** "
NEW UNITARY EDNTROLLER 4£—» HWR
I — ©
A0 AT HWS
B
R
SUPpLY AR FLOW
H C ™ T0 SPACE
T

SPACE TEMPERATURE SENSOR TO
BE MOUNTED PER DETAIL M-5
(SEE FLOOR PLANS FOR LOCATION)

TERMINAL REHEAT COIL VALVE CONTROLLER

DETAIL M-81

DETAIL M-80
A DIFFERENTIAL PRESSURE SENSOR, FAN
!

WIRE IN CONDUIT
TO FEP

DIFFERENTIAL PRESSURE SENSOR

/4
ISOLATION
VALVE

1/4" ISOLATION VALVE

Y4 PLASTIC

TUBING

FLANGE FITTING

174"
FOR DUCT MOUNTING
JHL SEE DETAIL M-63 CAR/IAng\/AgSIDN
AIR FLOW _
DUCT
& -|— - - -
——— FAN CASING

TOTAL PRESSURE PROBE
3" ¢ HARD DRAWN COPPER
TUBE (2 TYP.

FAN DIFFERENTIAL PRESSURE SENSOR INSTALLATION

DETAIL M-82

ANALOG OUTPUT, ZONE DAMPER CONTROL
FOR MULTIZONE UN.

WIRE IN

CONDUIT
%" PLASTIC BUSHING 10 FEP . 4-20 mh
IN WOOD STUD WALLS
(USE METAL BUSHINGS
IN STEEL STUD WALLSI o e SN N

/PNEUMATIE SIGNAL 0UT
/P (TYPICALLY 3-15 PSI)
TRANSDUCER
| WIRING MAY BE

HOT
RUN EXPOSED

DECI
RTD WITH INSIDE WALL AND
TRANSMITTER IN CONDUIT ELSEWHERE 3-15 PSI
1A coLg
IN HOUSING

HIGH HUMIDITY SWITCH, DUCT

DUCT (CROSS SECTION

TERMINAL BOX
WITH HUMIDITY
LIMIT SWITCH
INSIDE

DUCT
INSULATION

DEC
{ DUCT FLANGE FITTING
W/RUBBER GASKET AND
OUTLET BOX SELF-TAPPING SCREWS
WHERE BOX IS SURFACE
N\ 5E cowaunr To arfic
d:]/w
SECTION
ANALOG DUTPUT ZONE DAMPER CONTROL DUCT HIGH HUMIDITY SWITCH INSTALLATION
FOR MULTIZONE UNIT
DETAIL M-83 DETAIL M-84




TEMPERATURE SENSOR, COOLING TOWER BASIN

WIRE IN CONDUIT / COVER
T0 FEP | —

|=——— TEMPERATURE
TRANSMITTER

THREADED COUPLING
WELDED TO BASIN WALL

N \

|
T ‘ 12 i
COOLING TOWER / i/
BASIN WALL
DRILL DR BURN HOLE
THRU BASIN WALL
SEPARABLE SOCKET IMMERSION
WELL (RTD ELEMENT INSIDE) FOR
LARGE PIPING. FILL WITH HEAT =
TRANSFER FLUID.

COOLING TOWER BASIN
TEMPERATURE SENSOR

DETAIL M-85

RESERVED




