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HVAC 101 S C) Whporetererre-

Basics of Heating, Ventilation, and Air Conditioning

Retail / Commercial Supermarket
Design Considerations: Design Considerations:
e Comfort- Temp °F e Comfort- Temp °F
 Ventilation — Dilution & Distribution e Humidity- Moisture in Air

* Ventilation — Dilution &
System Results: Distribution
» Occupant Comfort
» Safe Breathing System Results:
* Energy » Occupant Comfort
 Limited Icing on Refrigeration
System

» Safe Breathing
* Product Shelf Life
* Energy- Systems Interaction



Dry Bulb
temperature (Tdb)
Measured in °F

Ventilation Rates
(CFM)

Refrigeration
Equipment Design
Requirements

Volume of Water
within Supermarket
(Humidity)

Ventilation Rates

Commercial

Office Supermarket
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Hill PHOENIX

REFRIGERATION SYSTEMS




a GENERAL INFORMATION

Thank you fo- choosing Hil phoenix display cazes for your food merchandising nesds. This hardbook coniains mportart
technical informztion and will ess:st you with tha installaticn anc operation of your new display cases. By closely folowing
the instructons, you can expect attracive fit and finish, peak performance, and long case ffe

'We are ahways interested in vour suggestions for improvements to Hilphoenix producls and accessories—cass desian.,
technica documenis, etc. Please fzel free to contact our Marketing Sanices group at the tolldres number lsted beow.
Thank you for choosing Hillphoenix, and we wish you te very best in muistanding fond merchandising

CASE CESCRIPTION
XRBH and XNRBH reach-in door merchandisers.

OPERATING DATA & CIMENSIONAL DRAWINGS
Opereting data and dimensional drawings for the cases
listed in this manual can be found on pages 2=5.

5TORE CONDITIONS

Hilphoenix cases are designed to operatz in an air-condi-
tionec slore that maintains a 75°F (24°C) store fempera-
ture and 55% (max) relative humidity (CRMA condiions)
Case operaticn will be adversely affected by exposure to
excessively hiogh ambizni temperatures andior humidity.

REFRIGERATION SYSTEM OPERATION

Air-cooled condenszing units require adeguate ventilafion
for efficien: per Machi temp

must 2e maintained at & minimum of €5°F in winter and &
mesimum of 05°F in summer. Minimum condenzing tern-
pemtures should be no leas than 7C°F.

RECEIVING CASES

Examine fictures carefully and in the event of shpping
damage andfor shoriages, please contact the Sarvice
Parts Departmert at 1-800-283-1109.

CASE CAMAGE

Clzime for cbvious damage must be 1) noted on either the
freight bill or the exoress receipt and 2) sgned by the car-
rier's agent; olherwise, the carier may refuse the clsim. If
damage becomes zpparent sfter the aquipment is
unparked, retain all pekng materials and suhmit a written
request tn the camies for inspection within 14 dsys o'
recript of the aquipment

LOST/MISSING ITEMS

Hillplwenix eyuipmenl is carefully ispecled befuore ships
ping Lo insure e lighest kevel of qualily. Aoy claim o
losimissing Items must be made to Hillphoenix within 48
hours of recelat of he eguipment.

SERVICETECHNICAL SUFPORT

Far service or technical questions, please contact our
Case Division Customer Service Departmen: at  1-800-
283-°109. For guesfions regarding cur refrigeration sys-
tems or elecfrical disribution centers, please contact our
Syst Civision C Service Depart it at 1-77C-
388-0706.

PARTS ORDERING

If you need fo contact ' lillphoenix regarding specific fix-

tures or parts, please call 1-000-203-1109 and ask for a

Service Parts Representative. Provide the following irfor-

mnalivn aboul e parl you are oridering.

*  Model number and sarial number* of the case for which
the part is intended.

*  Lengtk of the parl (if applizable).

= Color of par (il painied) or color of pelymer part.

- Whether part 15 for left-or rlgnt-nanﬂ application.

*  Quantity

*Serie plate s lccatsd nside he cass on the top-rght pael.

If the parts are to be returned for credit. ask the Paris
Depertment to furnisk you with a Retun Material
Auvthorization Numoer.

Hillphoenix
1925 Ruffin Mill Rd.
Colenial Heights, VA 23834
Mon.-Fri. (8 a.m to & p.m EST)
Tel: 1-800-233-1109
Fax: 804-526-7450
Web site: www.hillphoenix.com




STORE CONDITIONS
Hiliphoenix cases are designed to operate in an air-condi-
tioned store that maintains a 75°F (24°C) store tempera-
ture and 55% (max) relative humidity (CIRMA conditions).
Case operation will be adversely affected by exposure fo
excessively high ambient temmperatures and/or humidity.
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HVAC 101

HVAC Required for Refrigeration Systems

Refrigeration equipment manufacturers design their equipment to perform at
optimum conditions and efficiency. These Optimum conditions represent a
balance point of operation between the cooling components and
COMpressors.




LT e i

High humidity in store
can cause case
sweating and coil icing,
impacting

performance and
product quality and life.
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Marine (C)- Moist (A)

- : e ASHRAE and
San Franciscd™s ’Jc ' ,i_ '\ i _‘ I Hr T L r 0 J 3 \ \ ;p‘.ll&ﬁ"ﬂ\h Other agenCieS
San Josa — i “Washington, D.C. . .

: e §—Outen provide regional

wemimaseen climate data.
Designers use
this data as the
first step in
developing load
calculation.
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Psychrometric Chart Basics
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Properties of air from the chart:

*Dry bulb
*Relative Humidity

*Humidity Ratio

Dew Point
*Wet bulb
*Enthalpy

HVAC 101

ENTHALPY - BTU PER POUND OF DRY AR
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Psychrometric Chart Basics
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Common Supermarket HVAC Systems

1. Mechanical Cooling- DX system

11 | Outside Air
Dampers e
WERE / Filters = ooling coil
| | / . .
_ | Heating coil
= , . - | / _
I 4B
l’iﬂ " /
i[Ll. -

il

Supply Air

Return Air

Fan



HVAC 101

Common Supermarket HVAC Systems
2. Desiccant Chemical Dehumidifier

Reactivation Heater _
Desiccant Reactivation

Filter Wheel Fan
Exhaust Air
Reactivation ’
Air
/
Supply Air
Pre-Cool Coll

Outside Air

Supply Fan ™ Fijter Dampers
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Moisture Removal Capacity
Off the Shelf vs. Applied

Standard HVAC Equipment 0.84 SHR b” 20000CFMTotal |\ |

j ,Ir’ Pl 4x§ob CFM OA Tl

Water removal rate: 9.6 gal/hr
Work: 158.2 kW
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Moisture Removal Capacity
Off the Shelf vs. Applied

Standard HVAC Equipment 0.84 SHR . ﬁ_* 20,000 CFM Total :
s X ‘ “”' 4oob CF OA
Water removal rate: 9.6 gal/hr »* AL/ L ] A
awa —f St ILOwS MO

Work: 158.2 kW A ol e 1
¥ T /s ! )/ ma"

22.3 gal/hr More

Water Removal
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Ventilation
| Toilets
Code Compllance> Make Up Air Exhaust Delis
Building Pressure P c\ ﬁ f
§\| o O Equipment
D >3 Rooms
1 | 4

Air I —— Ductwork

Distribution S\

De-Strat Fans

!
l
T F
Air Delivery 2 E
|
!
!
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MUA Ventilation Requirements
MUA Ventilation is determined by the GREATER of either:

Code Required Ventilation Total Exhaust Airflows
-OR -
 Minimum ventilation * Deli NET Exhaust
requirements (Exhaust — Make up Air)
* IMC Requires 15 CFM/Person » Break room Exhaust
» IMC specifies 8 people/1000 SF » Toilet Exhaust

of occupied space

* IMC and ASHRAE standards
specify ventilation for refrigerant
areas

» ASHRAE standards address
various issues related to
ventilation

 Machine Room Exhaust
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1CC

INTERNATIONAL
CODE COUNCIE

Mechanical Code

ASHRAE

P Seurmiard £2.5.301 8
[ b B hreman 31 04Ty
ekt ANTLABMARE b beed = dppnde ]

Ventilation

for Acceptable
Indoor Air Quality

ASHRAE 62.1

Energy Standard

for Buildings

Except Low-Rise
Residential Buildings

{I-F Editizn)

) B

ASHRAE 90.1

|ICC Codes
are the basis
for most
State Building
Codes

ASHRAE
Standards are the
basis or are
referenced in for
several code
sections
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Design Trends For Discussion

* Elimination of Undercase Returns
*Remove pathogen source
sImprove return air quality

* Decoupled Outside Air from Interior Zones

*Proven effective in energy use and ventilation
control.

e Zoning within the Building Envelope

*Deli, Produce, Pharmacy, Cold Aisles, Offices,
Vestibules, Prep areas, Backroom, etc.
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Indoor Air Quality Issues

Optimum Relative Humidity for Health —The Effect Indoor Humidity has on Health Risks

Health Risk ﬂmmm
|
Bacteria _ r—
Viruses e | B
Fungi
Mites
Respiratory Infections j
= Insu ficient data above 507 R - T
Allergic Rhinitis and |
Asthma ' "“—'——-—-:. =" 4
Chemical Interactions R
i
Ozone Production [N
Yo Retabive Humidity in 20 30 40 g0 =] 0 20 50 00

Decrease in Bar Width I'ndicates 2 Deorease in Effect
Based on “Ceiteria for Human Exposure to Humidity in Oooapied Buikdings” - steding, Arumdel, B Sterling and other AsHBAE Studies
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HVAC
Other 28%
25%
Lighting
11%
Refrigeration
36%

Based on the EPA’s Energy Information Administration 2003 Commercial Building Energy Survey. All energy converted to equivalent consumption units.
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HVAC
Supermarket HVAC is a critical 28%
business process, impacting 64-
75% of the energy systems
performance, as well as customer
experience.
Refrigeration
36%

Based on the EPA’s Energy Information Administration 2003 Commercial Building Energy Survey. All energy converted to equivalent consumption units.



