efrigeration Installation 101



‘Hundreds of Installations

Refrigerated Cases




Compressor Racks




Condensing Units




Walk-in Boxes

LOAD BEARING CEILINGS

WIDE SELECTION OF
INTERIOR AN

EXTERIOR FINISHES

87% CLOSED CELL.
FOAMED-IMN-PLACE,
M-CFC

MO
EMVIRCHMENTALLY FRIEMDLY
URETHAME INSULATION

CARM OCH
TOHGLE AND GROCVE
B PANELS

3g® DIAL THERMOMETER

DURABLE /

COUBLE VINYL GASKETS
0N JOINTS
PROVIDE MAXIMUK

SEMALING EFFICIENCY
FOAMED-IN-FLACE
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= Some were done
very well




me had some
es.......




"
i

F
“
“a
ca
4
-
=
ey




=miSome seemingly
liNor iIssues have
e potential to create
g term problems




We weren’t happy and we
wanted to know why




egan an improvement process

undreds of photos of things we didn’t
e

ealized very quickly that we needed to
rt taking photos of good stuff
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*\We knew:
That we weren't getting what we wanted

e learned
That we weren’t asking for the right things

we
egan revising details and our specifications
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We concluded that detalled
etalls and specific specifications
are worth their weight in gold.




Define and understand
what you want

The contractor will deliver it.




+ + + + +

ASHRAE Handbook

Code requirements
Conversations with mechanics
Team experience

Commercial Practices
Industrial Practices

Best Practices
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Red Flags

Copper Pipe
Insulation
Traps Breaker strips
k Checking Hangers

Purging
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Topics of the day.....

are talking about: ™ We are not talking

efrigerant Piping about

ase Installation = Compressors
alk-in Cooler = Condensers

stallation = Evaporators
= Cases
= Brand names
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Disclaimer

This presentation contains photos
ou will recognize the brands

e are discussing the installation
chnigue

m not commenting on the equipment
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Refrigerant Compressor
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Refrigerant Piping

Il Return = Code Issues
=dnsulation to reduce = Cutting

eat gain and = Brazing

ndensation « Purging

pports
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- Hard drawn

- ACR Type L
seamless tubing

- Dehydrated to
remove moisture

- Factory Sealed
* Plugs
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RED FLAG #1

» Copper Pipe-
Blue Stripe



ASHRAE

uction lines

= Pressure drop < 2°F

Suction gas velocities to maintain oil flow
guid Lines

Pressure drop < 2°F

00 high of pressure drop will cause flashing
ithin the liquid line
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Pressure drop (psig) < 2° F?

Normal pressure loss associated with
hange in saturated temperature

404A (-20°) suction
16.3 psig
04A (-22°) suction
15 psig
sulting pressure drop = (16.3 — 15)

24



High Side

404A- 100° discharge gas = 237 psig
404A- 98° discharge gas = 230 psig
2° change In temperature iIs 7 psig
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Suction Lines

Viinimum pressure
rop at full load

Il return at
Inimum load

= Prevent oil from ., "
Ining from an 7N
Ve eVaporalorio | e greo e
Inactive one

. pe towards

pressor
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Suction Line Risers

Pipes where the flow
f refrigerant is “Up”

as velocity must be
eater than 1000
to carry the oll

At full load and low
oad conditions

e aware of pressure
rop
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Traps

ottom of riser
very 15
op of riser




INTERMEDIATE TRAPS REQUIRED b
AT 15-0' FROM BASE _Di_______.-——""
SUCTION RISER )
WALL —
— [
Lt
™~— REFRIGERATION
RISERS WITH
INSULATION. —__
8 MAX
| Foos i=N=K
12* MAX, / \
! 14 UNISTRUT
P I

I
P-TRAP REQUIRED AT BASE i

OF ALL SUCTION RISERS =y
EXCEEDING &'-0"IN LEHGTH————-"""'-H e

= — = — |-
LRI —
= =
= = = = e

*~——— REFRIGERATION BOX

/" \RISER SUPPORT DETAIL
@/ NOT TO SCALE

Riser Support Detalil 29




Double Suction Riser

SUCTION LINE TO ROOFTOP
COMPRESSOR RACK AND

CONDENSER UNIT.
( \ 1
J

LARGER DIAMETER SLCTION RISER.

FOR SIZE SEE ICE CREAM SUCTION_EgET?-‘-'""
LINE SIZE COLUMN IN THE ROOFTOP
COMPRESSOR RACK AND CONDENSER
UNIT AND MARKET AREA REFRIGERATION
SCHEDULE ON SHEET R€01

INYERTED TRAPS

DUAL TEMP DOUBLE SUCTION
7’_%95 IN FALSE COLUMN OR

SMALLER DIAMETER SUCTION RISER.
FOR SIZE SEE DAIRY SUCTION RISER
LIME SIZE COLUMN IN THE ROOFTOP
COMPRESSOR RACK AND CONDENSER

UNIT AND MARKET AREA REFRIGERATION
SCHEDULE ON SHEET R&O1.

SUCTION LINE FROM TOP OF
DUAL TEMP CASE.

N—

e

/"8 DUAL TEMP DOUBLE SUCTION RISER DETAIL

NOT TO SCALE

= Classic piping

technique

= Allow for full load and

minimum load

conditions
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SUCTION LINE TO ROOFTOP
COMPRESSOR RACK AND

CONDENSER UNIT,
( \

Yt

LARGER DIAMETER SUCTION RISER,

FOR SIZE SEE ICE CREAM SUCTION_ES-E?H-""
LINE SIZE COLUMN IN THE ROOFTOP
COMPRESSOR RACK AND CONDENSER
UNIT AND MARKET AREA REFRIGERATION
SCHEDULE ON SHEET Re01.

A

INYERTED TRAPS

DUAL TEMF DOUBLE SUCTION
nIELEf IN FALSE COLUMN OR

SMALLER DIAMETER SUCTION RISER.
FOR SIZE SEE DAIRY SUCTION RISER
LINE SIZE COLUMN IN THE ROOFTOP
RACK AND CONDENSER
UNIT AND MARKET AREA REFRIGERATION
SCHEDULE ON SHEET Re01.

SUCTION LINE FROM TOP OF
DUAL TEMP CASE.

(

N—t

—

/_- COMPRESSOR
[

\\—-—__

)

TRAP

m DUAL TEMP DOUBLE SUCTION RISER DETAIL

NOT TO SCALE

Riser A- size at
minimum possible load

- Riser B- size for

satisfactory pressure
drop through both at full
load

(Area of A + Area of B)
IS equal to or slightly
greater than a single
pipe sized for full load
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RED FLAG - #2

e Traps
—QOll return

e COmpressor
operation

—Bottom of riser
—Top of riser
—Intermediate trap
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Discharge Lines

= | Ines from the
compressor to the
condenser

* Pressure drop in this
i line will cause an

Expansion Vahe

7 Increase In required
Ao e, | COMPrESSOY
—— horsepower

= Maintain the <2° F
rule
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Liquid Lines-

i

Pressure drop of 1° to 2°
Liquid velocity < 300 fpm
Liquid risers (liquid flow is
up) adds pressure loss of
.5 psig per foot

Liquid flowing down gains
pressure and can tolerate

larger friction loss without
flashing
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Liquid Return Lines

-rom condenser to
celver

Ize for two phase
W

uid velocity <
O fpm (feet per
ute)
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Joining Pipe

\Wheel type tube * Push the pipe all
utter the way into the

No hacksaws! cup of the fitting

emove internal * Braze the joint
d external burr

nd the end of
pipe with
ding cloth
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While they are brazing..

'y nitrogen purge required

Volume of flow Is important

events ash (copper oxide) from forming
ves you a cleaner system
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RED FLAG # 3-
PURGING




Leak Checking

2 Pressurize system with dry nitrogen and tracer
as

solate pressure transducers, relief valves,
pressure switches

_ow side to 150 psig
High side to 300 psig
rk systematically

e Compressor racks
e Condensers

e Branch piping
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eak check each joint with an electronic leak
etector

epair leaks

andards:

Low side must hold 150 psig for 24 hours
High side must hold 300 psig for 24 hours
duce pressure to 0 psig
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RED FLAG # 4-

LEAK CHECK

e Slow
e Time consuming
 Methodical




Evacuation

Entire system must be
vacuated
Last chance to find leaks

Removes air (non-
condensables) from system

Removes moisture from
system

nnect vacuum pump
ow side and high side

cuate to absolute
sure not to exceed
0 mm Hg.

e |ncrease pressure on
entire system to 2 psig
using non-cfc refrigerant

 Repeat the process 3
times

e Break final vacuum with
refrigerant that will be
used to charge the
system
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RED FLAG # 5-
EVACUATION

OVES THE AIR ‘
REMOVES THE MOISTURE

THREE TIMES




Insulation

moke and flame
pread

Flame spread 25 or less
- Smoke development of 50
or less
Ickness to prevent
t gain and
densation

eat gain into a suction line
as to be taken out at the
ondenser

red fittings around

ws and traps
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Improper insulation
installation

Proper mitered joints on piping
insulation

Specification Iltem — Mitered joints on refrigeration insulation 45



Manufacturer Recommendations

lue the joints

lue the fittings

apor stop

ware of crushing the insulation
ED may change your adhesives
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Outdoor insulation

irds love it
eather Is hard on it

nce it starts to
eak down, It's
ne

ur choices:

aint it with approved
aint

over it

a7
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RED FLAG #6
- INSULATION




Pipe Hangers

SHRAE and the pipe manufacturers
ave recommendations for hanger
acing

general- If it looks like another hanger
needed...... It probably Is
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Approved Pipe Hanger w/ %" Installation Adhered

I 0

Top Of Riser Detail 50




INVERTED TRAP
REQUIRED AT TOP
OF ALL SUCTION

SUCTION LINE\
J

RISERS
\ A/ / ApproveD PP

3" FLEXIBLE
ELASTOMERIC
INSULATION,

TYPE "0"IN ACCORD WITH
SPECIFICATION 24 OT19,
GLUED TO METAL STUD
(TYPICAL),

18" MAX

\LIHLIID LINE

/ 2\TOP OF RISER DETAIL

NOT TO SCALE

/"6 \TOP OF RISER DETAIL

NOT TO SCALE

Top Of Riser Detall
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Refrigeration Pipe Hanger Detail




Riser Support Detall
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Condenser Pipe Support Detall




RED FLAG #7-
HANGERS
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Walk-in Boxes




Walk-in Coolers/ Freezers

reezer floor

educe Iinfiltration
Wall panels
Penetrations

nging evaporators

just the
essories
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Freezer Floor

nsulated slab
equired e e -

STRIP SCREED—-—_‘\\ 1

84 COATED NAILS ———_| H
& 36%0.C, MAX, !

hermal break e ;

AD OF BUTYL CAULK . SLNT-4

[ [ L] [ SLNT-4 .
cation IS critical S—
X . . = .
% .
- - - - ) I
D I A A - “5,, L,
- - . N B » - [ I
N T T BV k N " :
a - “ - e C e - .
. - : : a4 '
. E E "S& i DA, CONTINUOUS o
. all panel should be . .. .. ... L TN
" o ) A
;’ ‘ﬂ Ib Ih . _a. -A. .. . X
n‘b'b'b h.b' b‘b A - . c b - s A °
. . . . . » R L.
ntered on thermal AT
- - - - o ‘ N LT - -
. . . A A A A
..'_b‘n'_b-:.'_b‘ L e, I
- . S T S N 3
A. 'A. - - 3 B B
. .
- -
ak CISETHS
- R L3 .
REFER TO ARCHITECTURAL A .
DRAWINGS FOR BLOCKING
AND INSULATION DETAILS —F

- b
m FLOOR TO WALL PANEL JOINT @ WALK-IN FREEZER

W NOT TO  SCALE
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The Freezer Floor

Thermal Blocking

Vapor Barrier

il

Insulation







RED FLAG #38-
BREAKER STRIPS




Caulk is Cheap

VINYL GASKET

(5

AD l}' BLITTL CAULK

<> IHEAUI"-EAJED

INSULATED
PANEL <>

i

DI, CONTINUOUS
AD OF BUTYL CAULK

VINYL GASKET

(NTERIOR

"4\ TYPICAL PANEL TO  PANEL JOINT

G/

NOT TO SCALE
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15" Dia. Continuous Bead
of Butyl Caulk

Vinyl Gasket

“Ei\ /,:%

Panel to Panel Joint 63




%" Dia. Continuous Bead
of Butyl Caulk

Vinyl Gasket

Continuous Wall Panel

Box Interior

Ceiling to Wall Panel Joint 64




' LAG BOLTS AND

SHERS @ 24' 0.C.
CEILING PANEL I3
FURNISHED WITH
PRE-ORILLED HOLES.

CONTINUQUS BEAD OF SILICONE
CAULK REFER SECTION 0T 9200

B * FILLER \

FILL YOID SPACE COMPLETELY —.] N
WITH FORME F GAP EXCEEDS Ui CEILING <>
TRIM OFF EXCESS FOAM THA 5 PANEL
SQUEEZES OUT THE TOP. REFER
T0 SPEC. SECTION 24 3623,
/|
/]
CONTINUOUS WALL /|
PANEL _\ 4
T / O_Kcammums BEAD OF
PANEL GASKET / SEALANT SLNT-4 AT CEILING
‘ 10 VALL JONT, SEE. SPECFICATION
| SECTION 07 9200
Vit DI, CONTNUOUS ——— | /|
il i PANEL CASKET
V'
WALL
PANEL
EXTERIOR INTERIOR

/\/

m CEILING TO WALL PANEL JOINT
RSl NOT TO SCALE

Ceiling to Wall Panel Joint 65




wAH 1

i fais - ?r'- 2 ] 3 Ly
Fill Void Space Completely with Foam and seal with continuous bead of
Silicone caulk. See Specification for Foam and Silicone Types

¥

s T




Wall to Ceiling

Ceiling from Above
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f/' UNISTRUT
INUTS & WASHERS
TP

¥:' WOOD BLOCK

4x4 TO SPAN
MIN 2 PANEL

JOINTS

L A AR s i, eckstonere.
SPECIFICATION 24 0719 GLUED
TO HANGER ASSEMBLY

SEAL PENETRATIONS WITH (TYPICAL)

SILICONE CAULK REFER TO

SECTION 07 9200 "NUT

AL TOREAD
Y FACTORY BRACKET
NOTE: DO NOT USE SPRAY FOAM MATERIALS TO SEAL PENETRATIONS. (TYP)

710"\ EVAPORATOR COIL SUPPORT
\&s1/ NOT TO SCALE

Evaporator Coil Support 68




N

4x4 To Span Minimum of two panel joints ST A e

Elastomeric Insulation Required on Detail not
Shown for Clarity

g - | . o s ; - : 5 1" mgE——
- v i = T !.'-:-!rﬂ:' '_"5,- g il Ii'.tl I..I \ -?’-'* e ik

Evaporator Coil Support 69




3" FLEXIBLE ELASTOMERIC —|
INSULATION, IN ACCORD %
WITH SPECIFICATION 24 0719, &
GLUED TO PIPING (TYPICAL).

!

|

NN

=

AN

SEAL INSULATION TO
INSULATED PANEL AND
PIPING WITH SILICONE
CAULK REFER TO
SECTION 07 9200

Tyco Boot Provided by Sprinkler
On d 0

NOTE: DO NOT USE SPRAY FOAM MATERIALS TO SEAL PENETRATIONS.

FIRE SPRINKLER PENETRATION AT
(2 WALK-IN COOLERS AND FREEZERS

NOT TO SCALE

SEAL INSULATION TO
INSULATED PANEL AND
PIPING WITH SILICONE
CAULK REFER TO
SECTION 07 9200

%! FLEXIBLE ELASTOMERIC
INSULATION, IN ACCORD

WITH SPECIFICATION 24 0718,
GLUED TO CONDUIT (TYPICAL).

I
7

2

Y]

|\
3

NN
(% COOLER /FREEZER CONDUIT PENETRATION

NOT TO SCALE

Cooler/Freezer Fire Sprinkler and Conduit Penetration 70



Flexible elastomeric insulation
sealed to box and sprinkler pipe

Cooler/Freezer Fire Sprinkler Penetration




Clean Out (Typical)

Union (Typical)

Copper Condensate Pipe in Freezers Wrapped with Heat Tape and Insulation (Not Shown)

condensate Drain Piping Installation (2




Silicone sealant (box interior and
exterior)

Cooler/Freezer Pipe Penetration

Pipe insulation continuous
through insulated panel
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SLNT-4

\

INSULATED
PANEL EXTERIOR

N
AR A A AR AAARARL A L AR AAAAAAAAAAARSARARIAL)

Y X Y Y Y Y Y YO O Y Y

0'&'6'0""‘0‘6’#'6' 0'&' 6'5’ l'i’i‘ "i'i'd'i'i’i'd'l’"i’t‘ 0’0""'&"’5‘ 0"'&' ﬁ'i' 0'0’0""'0’0"""&. t’i"'i’t‘ O't' t'l’t'&'i't’l'i

PIPE INSULATION TO
BE CONTINUOUS
THROUGH PENETRATION

INSULATED \ CUT HOLES !/g' LARGER

PANEL THAN O.D. OF INSULATED
PIPE

\

m WALK-IN  COOLERFREEZER PANEL PIPE PENETRATION

RS NCT TO SCALE

Cooler/Freezer Pipe Penetration
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Seal Around All Pipes At Box R L
Penetrations BT %ﬁﬁjﬁ
R :

¥ e
SEEEEEEESS S
.'l-'" . -

>

Condenser Pipe Support Detail 75



CUT REFRIGERATION PENETRATIONS WITH HOLE-SAW, ONE SIZE LARGER THAN INSULATION
DIAMETER

Refrigerant Piping For Sales Floor Cases @ Wall 6




RED FLAG #9-
Penetrations

e Walk-in

coolers/freezers
* Roof penetrations
e Walls

e Cases

77



Leak Detection

equired by code
Life-safety issue

ood refrigerant management
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RUN TUBING IN PVC CONDUIT

SEAL CONDUIT AT BOX

PENETRATION
PYC CONDUIT TO
BOX EXTERIOR
(' % N
®| ..
,f’“"ﬂ_— END OF LINE FILTER FOR IRLDS
FHT g T | d
ON COOLER/FREEZER — ]
INTERIOR 12" AFF
= U 0=

/7 \LEAK DETECTOR END OF LINE FILTER MOUNTING DETAIL

W NOT TO  SCALE

Leak Detector Probe Installation
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Leak Detector Probe Installation

80



Don’t forget to finish

MOUNT REFRIGERANT LEAK
INDICATOR PANEL ON INSIDE AND
QUTSIDE OF WALK-IN COOLER

AND FREEZER. MOUNT ABOVE DOOR.

I

WZ

[l

G

ELECTRIC HEAT—]
PROVIDED IN
FREEZER DOOR
JAMBS.

COOLER /
FREEZER DOOR

)

i\
0
0
\

VERIFY THAT REFRIG. LEAK INDICATOR
ALARM FLASHES & BUZZES WHEN
REFRIG. I3 PRESENT.

— VERIFY HEATED VENTS OPERATE
PROPERLY.

—INSTALL DOOR OPEN ALARM.
MOUNT MAGENTIC DOOR SWITCH.
YELLOW LIGHT SHALL BLINK
CONSTANTLY WHEM DOOR IS OPEN.
YELLOW LIGHT SHALL BE OFF WHEN
THE DOOR IS SHUT.

—INSTALL & ADJUST CLOSER MECHANISM

— VERIFY TEMPERATURE READING AND
ADJUST THERMOMETER TO CORRECT
READING.

— ADJUST LATCH AND STRIKE MECHANISM
50 THAT DOCR WILL LATCH CLOSED.

— ADJUST DOOR CLOSING MECHANISM
OR HINGES TO PULL/PUSH DOOR
CLOSE FROM OPEN POSITION.

ADJUST AND SHIM HINGE PLATES S0

THAT DOOR GASKET CONTACTS
DOOR FRAME WHEN DOOR IS CLOSED.

VERIFY OPERATION OF DOOR FRAME

o

/"5 COOLER AND FREEZER DOOR DETAIL

HEATERS

ADJUST DOOR SWEEP TO MAKE
CONTACT WITH FLOOR SLAB.

ELECTRIC HEAT PROYIDED
IN BOTTOM OF FREEZER
DOOR.

NQT TO  SCALE
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RED FLAG #10-
Final Adjustements

e Door sweeps

e Latches

o Strikes

o Automatic closers

e Vents
—Powered?
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Refrigerated Cases

rand Issue
ood Safety Issue

alance between merchandising and
frigeration needs

They usually win
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Common Issues

tility
onnections
Refrigeration
Electrical

rains

= Cosmetic
= | evel

= Plumb
= Trim

84



Barker




Case to Case Sealant Application




eal around
e case

old air going
—
ndensation
rm air in=
rgy
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Two more slides.....

efrigerant piping
Oil management

Line sizing

Insulation

Hangers

Traps and risers

Xpansion valve
ssues

= Case Issues
= They should be level
»= Seal the joints

= \Walk-Iin boxes
= Floor slab
= Caulking

= Penetrations
= Adjust the accessories
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6
S

ndy Sandahl

et
761-5327
y.sandahl@target.com
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