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Introduction

The Leadership in Energy and Environmental Design (LEED ™) Green Building Rating
System™ is the premier guide for the design, construction, and operation of green buildings.
LEED™ promotes sustainable design by taking into account the performance of the whole-
building in five areas of human and environmental health: sustainable site development,
water savings, energy efficiency, materials selection, and indoor environmental quality.

When applying for LEED™ Certification, credits are awarded in these categories, and the
total determines the level of building certification. The categories are as follows: Certified,
Silver, Gold, and Platinum. The LEED Application requires detailed documentation for each
point-eligible building component.

This document is intended to serve as a guide for the design professional who is considering
or pursuing LEED™ Certification at any level and wishes to evaluate the potential

contributions of the Melink Intelli-Hood Controls towards that goal. This guide provides the
explanations, energy analyses and charts to help you and your team obtain up to two credits.

It is important to remember that many products can contribute credits towards LEED™
Certification, but the building performance is a summary of all of the products involved, and
therefore no one product can guarantee LEED™ credits.

The eligible credits for the Melink Intelli-Hood Controls are as follows:

Innovation and Design Processes
ID Credit 1 — Innovation in Design

Energy & Atmosphere
EA Credit 1 — Optimize Energy Performance



ID Credit 1 — Innovation in Design

According to the LEED Rating System, the Innovation in Design Credit 1 is intended to
provide the opportunity for projects to earn points for innovative performance in a category
not specifically addressed by LEED. Innovative performance credits are awarded for design
strategies which result in measurable environmental benefits.

The Melink Intelli-Hood Controls are an innovative solution to the typical kitchen ventilation
system that operates at full capacity all day and sometimes all night long. However, since
the reviewers at the U.S. Green Building Council are not interested in awarding credits for
specific manufacturers’ products, but are interested in awarding credits for unique design
approaches and technologies, the following text or a similar version is suggested in the
LEED application:

This project has a kitchen ventilation system and the typical sequence of operation for the
vast majority of hoods across the U.S. and the world is to turn them on in the morning and
let them operate at full capacity all day long. The long-held reasoning behind this all-or-
nothing control strategy is ‘you never know when someone is going to turn on a grill or fryer
and do some cooking, and so you better leave the fans running all the time.’

Unfortunately this practice is very energy wasteful during idle, non-cooking periods. Not
only is exhaust and make-up air fan energy wasted, but more importantly conditioned air is
wasted. This is akin to heating or air conditioning one’s home with the windows wide open —
and moreover mounting fans on the window sills to push cold/hot air into and out of the
home. The furnace or A/C unit would have to run continuously to try and keep the thermo-
stat satisfied and it would also be very uncomfortable. Yet this is standard practice in the
commercial kitchen ventilation industry.

In order to address this problem, the hoods on this project have been designed with
variable-speed controls that reduce fan speed during idle, non-cooking periods. This is ac-
complished with temperature and optic sensors to detect the heat and smoke load inside the
hoods, a micro-processor to adjust various parameters for the specific application, and vari-
able-frequency drives to vary the speed of the exhaust and make-up fans.

The micro-processor allows numerous intelligent algorithms to be utilized including: 1) Auto
on/off — which automatically turns the hoods on when the exhaust temperature reaches a
programmed set-point, and off when the temperature drops a predetermined amount; 2) Auto
temp span — which automatically hones into the optimal temperature range for controlling
the minimum and maximum fan speeds; and 3) Remote access- which allows one to monitor
hood performance and energy savings over time from a remote location.

The net result is the energy efficiency of the kitchen ventilation system will be improved up to
50%. The actual calculated savings are included in the Energy & Atmosphere section of this
application. The mechanical and electrical detailed drawings are included in this

section.
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EA Credit 1 — Optimize Energy Performance

Intelli-Hood Design Considerations

To ensure that the savings garnered from the Intelli-Hood controls are maximized, it is
necessary to discuss some recommendations for an energy efficient commercial kitchen
ventilation design. The Intelli-Hood controls are designed to modulate the exhaust fans and
any make up air units based on the cooking loads. A temperature sensor mounted in the
exhaust collar of the hood will modulate the fans based on the heat load and an optic sensor
set will send the fans to full speed upon detection of smoke. To ensure the most energy
efficient design, we strongly recommend an exhaust fan for each hood. This will allow the
Intelli-Hood controls to modulate the fans independently thus maximizing the energy
savings. Please contact a Melink representative to ensure proper design and performance for
each application.

As is mentioned above, the Intelli-Hood controls also modulate the MUA fans. Typically this
is done one of two ways. The first scenario would be to modulate the motor on a dedicated
MUA unit for the hoods. This is typically a heat only unit and supplies roughly 80% of the
exhaust air for the kitchen hoods. It must be noted, if a dedicated MUA unit is specified for
the job, it must be a variable volume compatible unit. The second scenario would be to
modulate the outside air damper on the RTUs, thus eliminating the dedicated MUA unit. For
this to be effective, the ratio of total building exhaust to tonnage should not exceed 160 cfm
per ton.



EA Credit 1 — Optimize Energy Performance

Intelli-Hood Energy Savings

To assist in the energy calculations, a program was written by the Food Service Technology
Center called the Outdoor Airload Calculator. This program can be found at
www.fishnick.com. In conjunction with an excel spreadsheet from Melink Corporation, this
information will determine the energy savings for a particular project. It is strongly
recommended that a design professional from Melink Corporation assist in the design and
layout of the Intelli-Hood controls and the calculation of the energy savings.

To have an accurate calculation of the energy savings, it is necessary to have the following
information.

e The total horsepower of the exhaust and MUA units (assuming the fan blower motor is
being controlled and not a damper).

The total exhaust cfm and MUA cfm.

The number of hours the hoods will run each day.

The local gas and electric rates for the project.

How many days and weeks the hoods operate each year.

What type of MUA unit (gas, steam, electric, etc).

Example:

A hotel located in Boston, MA with a four hood kitchen design with an exhaust fan for each
hood totaling 10hp, with a 7.5hp MUA unit. The kitchen has 10,000cfm of exhaust and
8,000cfm of heated MUA. The fans run 20 hours a day 365 days per year. Using table 1 for
the electric rate and table 2 for the gas rate, the motor operating savings is shown in table 3,
the heating savings in table 4 and the cooling savings in table 5. Table six shows the actual
Outdoor Air Load Calculator. Based on this data, the savings are 3237 kW hours and
295987k BTUs.

You can use this example and these tables as a basis for your project estimations.
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Table 3

FAN ENERGY SAVINGS

IHEUT DATA,
A Cpwrating Howrs Par Dey 20 HRSDAY
B Operatirg Days Par Wiesak T DAYSWE
T Dipsrating Wesks Per Year 52 WESYR
O Horsepowes of Fan Molons) 15 HP
E Load Factor of Fan Malon's) 0%
F Caost Par Kikowatt Hour 01168 SHWHR

CONSTANT EXHALIST VOLUIME ANALYSIS:

G Total Tene (AxB 2 C) 7280 HRSYR
H Tolal KWHRHPYR (0.746/0.0 x G) B33 KWHRHPYR
—ARIABLE EXHAUST VOLUIE AMALYSIS
% Rated % Run Tirne Outut  System Input KWHIR
RP Time HRASYR  KWHP Efic  KWHP HFIYR
H | J=Fxl K L M=Kl M=pab)
100 25 1820 0.746 09 0829 15086
o0 5 364 0.544 09 0604 Z20.0
BD 10 T8 0.382 09 0424 000
70 15 1002 0.256 08 0284 3106
80 20 1456 0,181 08 0179 260.5
50 25 18H) 0.0 08 0103 1841
a0 D o 0.048 09 0053 0.0
30 D o 0.020 08 0022 oo
a0 0 i 0.015 0g 00T o0
10 D i 0.010 0 0 00
O Total KWHHPYR [Total of Colunn M) 76T
CALCULATION. M-0xDxExF

SAVINGS = 55956 (YEAR




Table 4

HEATING SAVINGS
INPUT DATA
A Pravious Met Exhoust Violume B0 CFM
B Mew Mol Exhaust Volume (1) SO0 CFM
¢ Wntar Buldng Tempsraturs o F
O Prewvicas Met Heal Load (2) 107E3168 EBTU
E Mew Mat Haal Losd (2) TAOE2N kBTU
F Cperating Hours Per Dy 3 HRSDAY
3 Oparaing Days Par Wesk ¥ Dy SAAH
- Heating Fuel Type Matural Gas
H Cost Per Fual Unit (3) 1.3 £UNIT
 BTU Pear Fuel et £4) 100 EBTUWLUNIT
K Systam Efficiancy (4} 0ns
L Supphy & Heabng MuRiglier (5] 1.00
CALCULATICN: (EjxLxH/{Jx k)
SAVINGS: 54810 /YEAR
HOIES.
TABLE 1
11 Dsterrniree ihe Mew Exhaust
‘‘olume by compsating TABLE 1. % Rated S Rated % Run
Tha New Exhaust Volume equals EPMiFy  BPMIF) Time(l Exl
fhe AVGE %% BFM ¥ the Presdious
Exhaust Volume: 100 100 25 25
a0 90 & b
121 Lising design weather data B B 10 B
wia the Cutdoor Airload Calculator FiLI) Fii] 14 11
and multiplied by dayaipear rati. B0 €0 20 12
50 S0 26 13
{33 Using kncal enargy costs. 4 40y 0 0
0 30 o o
{d) Lising typical system 20 H o o
afficHncy 10 10 o o
151 Estimation Fachor ANG % RPM = ]
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Table 5

LT DATE,

# Proavious Mol Exhaus! Yolume
B Maw Mal Edhaust Voluma (1)
C Pravious Het Cooling Load (2)
D Hew Met Coolng Load (2)

E AC Comeclion Fadiar (3)

F Cost Fer Fual Uni (%)

GCOR 06)

H Supphy Air Cooling Mullipler (T}

CALCULATEOM: C-DizHEExF /(34138 0G)

SAVINGS= 552 /YEAR

HBOIES

(1} Ussing Mera Exhaist Vodumes from CONDNTIONED MAKE-LIF AIR
SAVINGS - HEATING on page 2. Ses Mole 1.

(2} Citvtained froam Cuatdoor Aifcad Caloulkator

(3} Using design wealher data

(4} Tha multipher camects for achud % outsida air
(5 Lising loval enangy cosls,

(6} Lising typival systam afficency

(7} Lsing cooling supply ar Taclor.

BO00 CFM
0D CFM
JHH1 KETI
2555 WBTUL
1

01188 EKWH
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Table 6

File Edit ©Options Detailz  Calculate
Duidaar Airtoad Calciulator

BOSTON - 1:00 P

Calculated Monthly loads:
Month Heating Load Cooling Load

January H 206,185 kEtu 0 kEtu

February : 176,060 kEtu 0 kEtu

March : 160,704 kEtu 0 kEtu

April : 105,782 kBtu 255 kBtu

May : 39,567 KEtu 1,272 KBtu

June : 11,544 kBEtu 6,545 kBEtu

July H 956 kBtu 13,671 kBtu

Aurqust : 2,537 kEBtu 8,845 kBtu

heptember 13,381 kEBtu 2,152 kBtu B |
October : 55,371 EBtu 0 kEtu

Mowvenher : 123,865 kBEtu 0 kEtu

Decemher : 177,062 kEtu 0 kEtu

Total ¥ear : 1,076,516 kEtu 33,041 kEtu

FAN ENERGY CALCULATIONS:

Supply Exhaust
Total Static Pressure: 0.5 inWl 1.0 infl
Fan Type: Backward_Inclined Backward Inclined
Fan Efficiency: 8.0 % 8.0 %
Motor Class: High Efficiency High Efficiency
Motor Efficiency: g3.0 % 4.0 % ]
Motor Output Fower: 0.512 HF 1.625 HF
Moter Fated Inpur: 0.729 kW 1.441 kW

1111 |

Java Applet Window
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Summary

Most commercial kitchen hoods operate at 100% capacity all day, even during idle non-
cooking periods. This costs the U.S. food service industry over $2 billion in wasted energy
every year.

The Melink Intelli-Hood controls are the only proven solution to this problem. Using a
microprocessor and sensors, they reduce fan speed during idle periods to save both fan
energy and conditioned air.

In accordance with the principles and guidelines of LEED, the Intelli-Hood controls
complement the efforts of green design and building. This application guide is designed for
your use in your strategic planning.

Additional Resources:

U.S. Green Building Council
www.usgbc.org

(202) 828-7422

Food Service Technology Center

www.fishnick.com
(925) 866-5616
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For more information on this application guide, or the Intelli-Hood controls,
please contact Melink Corporation at 513-965-7300 or mail@melinkcorp.com.

You can also visit our website at www.melinkcorp.com for more information

about Melink Corporation’s LEED-Gold Certified headquarters and
leadership in the green building movement.
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