














* Operate at the proper
temperature, (e.g., fryers at
325°F to 350°F) Excessive
temperature wastes
energy and often results in
improperly cooked food.
Don't increase temperature
during rush hours to increase
production. Excessive
temperature could destroy
the quality of the product
and energy consumption will
increase.

* On gas units, make sure
each gas flame burns blue
and adjust the gas to-air ratio
when necessary. Keep burner
parts clean. Poorly adjusted
flames waste gas and may
also deposit soot and carbon

on the food.

* Do not load the units
beyond the manufacturer’s
recommended capacity.

Overloading results in poor
food quality.

* Keep all units clean and
properly maintained.

* Establish and implement a
regularschedule of preventive
maintenance tasks.

Specific measures for energy
intensive equipment include —

A. Fryers. Drain and strain the
oil and check fat levels frequently.
This saves oil and preserves food
quality. Low fat levels can cause
premature oil breakdown.

B. Griddles. Pre-heat only until
the griddle surface has achieved
the correct cooking temperature
required to cook the food, and
heat only the sections necessary.
Clean the griddle frequently
and always re-season. Scrape

the cooking surface between
production intervals.  Cleaning
some types of griddle surfaces
requires special tools - use them.
Inspect each griddle section
periodically for hot or cold spots.

C. Broilers. Preheating a broiler
for an extended period of time or
atan excessively high temperature
wastes energy and could alter the
food quality and taste. Load the
broiler to maximum capacity to
gain maximum efficiency. Clean
grates frequently - carbonized
grease hinders heat transfer,
lowers cooking efficiency, and
mars food quality. Adjust broiler
section power; for example,
use one section to full heat for
rare meats, and lower another
section for well-done meats, to
save energy while also improving
cooking consistency. Consider
infrared  broilers  whenever
possible as they may be turned off
when not in use and then quickly
reheated when needed.

D. Ovens. Energy efficiency of
ovens depends upon how well
they are constructed and used.
Insulation levels and quality are

two of the most significant factors
in oven design. Some inexpensive
ovens have little-to no insulation
in the oven door. In addition,
ovens consume  considerable
amounts of energy when they
are left on, even when no food
is being cooked. If your kitchen
production requirement does not
call for a full-sized oven, consider
a half-size oven; it will operate at
much better economies.

E. Steamers. Steamer ovens are
well insulated to reduce heat loss
to the kitchen. They are quick to
preheat because of the high heat
transfer characteristics of steam.
Therefore, they require less
energy to stay up to temperature
during slow times. Keep the
unit fully loaded when possible
as a steamer operates at peak
efficiency and productivity at full
capacity. Control the water quality
tothe steamer. If the water in your
area is hard or contains chemicals
at any significant levels, these can
coat and corrode the steaming
components. This scale and
possible chemical carryover can
deteriorate steamer performance,
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food quality, and almost always
results in premature steamer
component failures. Check with
a professional water treatment
company about proper water
softening.

Energy Conservation in
Kitchen Refrigeration

Refrigeration is a vital tool for
almost every food service
operator but refrigeration systems
have two strikes against them —
they are “On” all the time and they
consume electricity. The hotel
has a number of deep freezers
and cold storage rooms. This
means that even small amounts
of energy wasted by poorly
maintained refrigeration will add
up to substantial costs over time.

Here are some  practical
recommendations  to  keep
refrigeration  systems  running
efficiently:

* Use strip curtains or plastic
swing doors on cold stores.
These ‘“infilttration  barriers”
block warm moist air from
getting into the boxes while
the doorisopen. Strip curtains
used in busy kitchens can
reduce compressor runtime
significantly and that saves lot
of energy. Remember, strip
curtains have to cover the
entire door opening.

* Make sure that the doors of
the cold stores are shut all
the time. Repair or replace
broken auto-closers on the
doors, lubricate door hinges,
and realign sagging doors.
Also, don't allow employees
to prop open walk-in doors.

Check all the door gaskets
every fortnightly on all
refrigerators and  replace
any gaskets that are torn,
cracked, worn out, or just
plain  missing. (Always use
the manufacturer’s specified
replacement). A refrigerator
door must seal completely to
be effective. Remember, that
the proper sealing of doors is
not for keeping the cold air in
— it'is to keep hot and humid
kitchen air out.

Airflow is an important part of
refrigeration. When the coils
are clogged and dirty, the
compressor works harder
and will fail sooner. Thus it is
recommended to clean the
evaporator coil (the cold one
inside the refrigerator) and
condenser coil (the hot one
outside the refrigerator or on
the roof) at least quarterly. If
the aluminum fins are frozen
or bent/damaged then call a
qualified service person for
the cleaning. Remember —
never use a caustic cleaner
on these coils.

Find the time clocks that
control the freezer defrost
and set them properly. Time
clocks might be located on
top of or underneath the
freezers, on the wall, or on
the roof. There is a clock for
each freezer. With the help
of these clocks, the number
of daily defrost cycles can be
reduced from four to three
and sometimes even two.
Each cycle should be about
|5 minutes long. Also, make
sure that the evaporator
drain line is heated and

insulated so that the defrost
condensate has some place
to go. Improper defrosting
can waste a lot of electricity
and compromise safe freezer
temperatures.

¢ Use only Compact
fluorescent lamps (CFL) in
cold storages. A regular CFL
will work fine in the cold
storage but for freezer a low
temperature rated CFL or
LED light is required. LED’s
would be the ideal solutions
for both applications.

Energy Conservation in
Kitchen Ventilation

An unbalanced or poorly designed
kitchen exhaust system can spell
trouble both for restaurant's air
quality and for utility bills.

* Catch all that is possible
— Cut down on spillage by
adding  inexpensive  side
panels to hoods that are
falling to capture, and push
each appliance as far back
against the wall as possible to
maximize hood overhang and
close the air gap between the
appliance and the wall.

* Rebalance the act — If an
air balance has not been
performed recently, it's time
todo so. Time, maintenance,
broken belts, and poor
commissioning all lead to
kitchen exhaust systems that
are out of balance, potentially
moving too much or too little
air, spilling and costing money.
This also applies to dining
room heating, ventilation,
and air conditioning (HVAC)
system; outside doors that
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are hard to open because of
suction or that blow open by
themselves are a sure sign
that it's time to order an air
balance.

Use variable-speed exhaust
— Typically, kitchen exhaust
hoods have two settings:
“off” and “on’. Naturally,
‘off” is ideal for when
the kitchen is empty, and
‘on” may be great for the
frenzied lunch and dinner

reduce  energy

Shift the lights - different
switches  operating  for
different corners of the
laundry. This will help in
switching off the lights when
not required.

Clean lamps and lights fixtures
every month to maintain the
lighting levels.

Clean and wash walls, floors
and ceiling to allow better
reflection of lights.

Check and record the water
consumption. Comepare
water consumption daily to
find wastages, if any.

Consider using cold water
detergents. It will greatly

rush—but neither is quite
right for the afternoon Iull,
the post-dinner wind down,
or any other situation when
the kitchen isn't operating at
full capacity. Variable-speed,
demand-based exhaust
controls get around this
problem by using sensors
to monitor the cooking and
varying the exhaust fan speed
to match the ventilation
needs. Demand ventilation

HOTEL LAUNDRY

One of the large consumers
of water and heat in the hotel,
laundry is an outlet that can
significantly
consumption with no effect on
guest comfort or satisfaction.
Some of the important points to
achieve desired results are listed
below:

reduce energy consumption.

Reduce hot water
temperature to 48°C.

Repair or replace all hot
water piping insulation.

All steam line values should
be checked for leaks. That
is, you should be able to shut
off steam to any machine not
in use keeping steam supply
main open.

If possible use final rinse water
for I wash while washing
uniforms and hotel cloths.

Reduce time between loads
to prevent tumblers from
cooling down.

controls typically reduce the
cost to operate an exhaust
system by anywhere from 30
to 50 % and can be installed
on either new installations or
retrofitted to existing hoods.

Maximize hood size
— A 4-Hfoot deep hood
is somewhat typical for
restaurant exhaust, but more
smoke and heat can be
captured if a 5 or 6 foot deep
hood is used.

Air line should be checked
for leaks.

Periodically clean exhaust
duct and blower of lint and
dust.

Keep steam pressure at
lowest possible level.

Shut off steam valve
whenever machine is not
being utilized.

Keep radiator coils and fins
free from dirt all the times.

Ensure all steam traps in
perfect working order.

Keepaneyeonthe preventive
maintenance  schedule of
all laundry equipments by
Engineering Department to
ensure timely compliance.

28 «[INERGY MANAGEMENT IN YOUR HOTEL




* Ensure that drying tumblers
and washing machines are
kept clean and free from
scale at all times.

* Switch off laundry exhaust
fans when laundry is closed.

FRONT OFFICE & LOBBY

Front office can play an important
role in energy conservation.
When occupancy is not high,
front office should rent the rooms
by virtue of their location. In
summer, rooms on the east or
north sides of the building will
be cooler. Also, corner rooms
with two outside exposures will
be warmer. Rooms close to heat
source should also be avoided
if possible. This would certainly
help reduce air conditioning load
and result in energy savings.

*  Duringlow occupancy period
try to block a complete floor.
If this is not practical, attempt
should be made to block as
far as possible total wings of
individual floors.

* Front office should make
sure that air-conditioning is
switched off in the rooms
which are not to be rented
out during lean periods. If any
one of these is to be rented
out, the air conditioning can
be started 30 minutes before
the guest moves in.

* Loweralllighting levels during
late night and day light hours.

Ensure that extractors are
working properly. Incomplete
extraction increases load on
dryer and consumes more
energy for drying.

Turn off all lights in offices
when these are closed.

If possible, instruct
shopkeepers to reduce the
amount of shop and display
lighting. Although, in most
cases, shopkeepers do pay for
their electric consumption,
the lighting load still affects
hotels cooling systems.

Lobby, managers should
ensure that Lobby Main
Entrance doorsare notunduly
kept open. A door opening

Inform boiler room when hot
water is not required so that
boilers can be shut down to
save fuel.

will result in ingress of heat
from outside and adversely
effect air conditioning.

Lobby Managers, in course
of their duty, do take rounds
of the property. On their
rounds they should ensure
that no unnecessary lights
or water taps are left ON by
careless staff.

During day light hours reduce
electric lighting load in Lobby
etc. to minimum to make full
use of natural light.
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|MPLEMENTING AN ENERGY
MANAGEMENT SYSTEM

An energy management system
(EMS) can save 10% to 40% on
electric bills®.  An EMS in your
hotel can enhance your existing
operations by allowing you to
control various aspects of your
energy use including lighting,
and HVAC from a central point,
reducing error intensity caused
by manual operation of these
services. It has been noted the
EMS’ have been proven to deliver
2 to 5 year paybacks.

EMS’ are categorized primarily into
3 levels (adapted from “Managing
Energy in Your Hotel”) —

Level — | EMC Systems:

These systems are essentially
electronic  time clocks  that
perform a single function and
are usually located on or in close
proximity to the equipment being
controlled. The control functions
include:

e On and off time,

*  Automatic
set-back/set-up,

temperature

*  Dry bulb economizer,
* Enthalpy controllers,

* Singe and  multi-zone

systems,

* Chiller energy management
controllers.

SOME IMPORTANT TIPS TO CONSIDER BEFORE
SELECTING AN EMS

* Do not select an over complicated EMS. There are many types
available in the market so first understand your system needs
before selecting the EMS model

* You might already have an EMS in place. If so, appraise the
effectiveness of the current system and analyze how well the
existing energy systems will integrate into a new EMS.

* Will your employees be able to operate the system effectively?

Level — Il EMC Systems:

These systems generally provide
remote control and perform
more than one function typified
by duty-cycling and optimized
start-stop. Some of the better
applications include:

* Demand controllers (to
reduce  peak  electrical
demand),

*  Multi-load system

programmers (to schedule
multiple chillers on and off
line),

* Multifunction programmable
controllers.

Level Il EMC Systems:

These are the central building
control systems with the fancy
control screen graphics. The
central console monitors and

¢ http://www.treeo.ufl.edu/greenlodging/content/_nrg.htm

analyzes remote data logging
equipment. These systems are
usually appropriate only when the
hotel comprises many buildings
or floors in a high-rise with a
central plant and several remote
mechanical equipment rooms.
Typical  optimizing  functions
include, but are not limited to:

*  Economizer cycle,

* Hot/cold deck temperature
reset,

* Discharge air temperature
reset,

* Chilled water reset,

e Qutside air schedule reset,
*  Start/stop optimization,

* Air distribution optimization,

¢  Chiller plant optimization and
demand control,

* Boiler plant optimization.
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After determining the type of EMS
required for your hotel, consider
the following recommendations
for purchasing the system:

* Request bids from several
vendors.

e Obtain a detailed list of
the services and hardware
provided.

¢ Determine what training
your employees will need.

* Insure that service and
operational support will be
readily available.

* Tak with someone from
another facility similar to
yours who has installed the
system.

Energy Management using
EMS

Energy bills can form the basis
for monthly reminders to
department heads and other
staff of the importance of energy
management. Achievements
can be tracked and unexplained
changes can be surfaced for early
investigation and intervention.
More advanced tracking of
performance may include 24
hour plots of hourly energy use.
These “day plots”, developed
with the help of EMS, show the
pattern associated with system
start up, parasitic power (when
the building is less occupied), and
peaks associated with heating and
cooling loads. This view of how
dynamic energy use is over the
course of a day allows engineers
to understand the events that

drive energy use and when the
peaks and valleys occur. If done
seasonally—that is, summer,
winter, and swing seasons—these
day plots can reveal important
differences caused by climate and
weather.

It is recommended that day plots
be developed using the EMS, or,
if necessary, using sub-metering
equipment or manual readings off
the utility meter. If this approach
can be automated within the EMS,
daily viewing will reveal shifts in
patterns that inform operations. If
effort is required to generate day
plots, weekly, monthly, or seasonal
plots are recommended. The
more frequently these day plots
are reviewed to assess change
over time, the more value they
have as a diagnostic and strategic
tool for continuous performance
improvement.
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@ ALCULATING COSTS
AND PAYBACK

Evaluation and calculating costs
and payback period form the
lifeline for an energy management
program. Cost savings are a
driving factor behind the longevity
and success of the program.
Associated savings can be used
to improve the program or
re-invested within the hotel for
enhancing other services. For
example, cost savings are invested
in additional bonus money for
hotel staff. Understanding the
payback period also helps hotel
management assess the viability of
the measures to be implemented.
Please note that the payback
option is primarily used as a basic
calculation for each measure
implemented. Determining cost
effectiveness of large investments
over time would require a life

cycle cost or
calculations.

monthly  flow

There are many ways associated
with calculating costs and payback
period. This guidebook focuses
on the “simple payback”
method, which is one of the least
complicated ways to evaluate the
value.

Simple Payback Method

The following calculation method
and calculator has been adapted
from the energy management
guide “Managing Energy in Your
Hotel". The calculator can be
modified to include variables
specific to your hotel.

The simple payback method
involves calculating the simple

payback by dividing the cost of
the improvement by the annual
energy savings. The result is the
number of years to payback the
investment from the energy
savings.

This method comprises of a basic
calculation and is utilized primarily
for low investment measures.
It doesn't take into account the
time value of money, energy cost
changes, tax effects if any, nor the
expected life of the equipment.
Please note that to make the ratio
as accurate as possible, remember
to subtract any rebates from the
initial cost of the measure and
deduct any required operating
costs from the annual energy
savings.

Cost of Measure (minus any rebates)

Simple Payback =

Annual Energy Savings (minus any operating expenses)

Example: [f installing a time clock costs INR 2,000 and saves INR 4,000 annually on energy costs, it has a

0.5 years or 6 months payback.

INR 2,000

Payback = =

INR 4,000/year

years
2
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ELECTRIC ENERGY IMPROVEMENT PAYBACK CALCULATOR

Cost For Implementing Measures

Cost of Materials INR ,
Cost of Labor INR ,
Cost of Training INR :
Total Cost of Energy Saving Measures  INR A

Electric Usage Savings

Complete the following calculations for each measure determine your total Rupee savings and compute
your payback.

Details Oid New
(B) Watts
(©) Hours/day
(D) Watt-Hours/day (Multiply B & C)
(E) Days/year
(F) Watt-Hours/year (Multiply D & E)
(G) Total Kilo-watt-hour (kWh)/year (F/1000)
(H) Annual kWh Savings [(G — Old) — (G — New)]

Annual Electricity Cost Savings

Annual kWh Savings INR (H)
Times Electricity Cost/kWh x INR

Total Energy Savings INR (N
Less any incremental O & M Costs INR ()
Total Savings INR (K)

Simple Payback In Years

Total Cost of Energy Saving Measure
Simple Payback =

Total Savings
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@ LOSSARY”

Air Handling Unit (AHU):

Equipment  that  distributes

conditioned air.

Ambient Temperature:

Outside air temperature.

Ballast:

A device used with fluorescent
and other types of gaseous
discharge lamps to aid starting
and limit current flow and to
provide voltage control at proper
design levels. Can be magnetic or
electronic.

British Thermal Unit
(BTU):

Equal to the amount of heat
energy necessary to raise the
temperature of one pound of
water one degree Fahrenheit.
One Btu is about equal to the
amount of heat given off by a
wooden match.

Building Envelope:

The elements of a building which
enclose  conditioned  spaces
through which thermal energy
may be transferred to or from the
exterior.

Caulking:

A flexible material used to seal up
cracks or spaces in a structure.

Coefficient Of Utilization:

The ratio of lumens on a work
plane to lumens emitted by
lamps.

Comfort Zone:

Average: The range of effective
temperatures over which the
majority (50 percent or more)
of adults feel comfortable.
Extreme: The range of effective
temperatures over which one or
more adults feel comfortable.

Conversion Factors:

| Watt = 3.413 Btu/hr

| KW = 3,413 Btu/hr

746 Watts = | HP (Motor)

| Gal. Oil = 140,000 Btu

| Lb. Coal = 12,500 Btu

| Therm of Natural Gas = 100,000 Btu
| Cu. ft. of Natural Gas = 1,000 Btu

| Cu. ft. of Propane Gas = 2,500 Btu

| Lb. of Propane Gas = 21,500 Btu

| Ton refrigeration = 12,000 Btu/I hr

Degree Day:

The degree day value for any
given day is the difference
between 65°F and the mean
daily temperature. Example: for a
mean daily temperature of 50°F
the degree days are 65 minus 50
or |5 degree days.

Energy Audit:

Any survey of a building, business
or complex that reviews energy-
using equipment or behavior.

Energy Conservation
Measure (ECM):

A permanent change made
to a conditioned building after
completion of operation and
maintenance measures which will
result in energy savings.

Energy Efficiency Ratio
(EER):

The ratio of net cooling capacity
in Btu/hr to total rate of electric
input in watts under designated
operating conditions.

Foot Candles (FO):

Energy of light at a distance of |
ft. from a standard (sperm oil)
candle.

Glazing:

Another term for glass in
windows.

Horsepower (HP):

British unit of power, | HP = 746
W or 42.408 Btu per minute.

Insulation:

A material used to minimize heat
losses from a given space.
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Kilowatt Hour (kWh):

A unit of energy equal to that
expended by one kilowatt in
one hour = 3,414 site Btus and
I'1,600 source Btus.

Infiltration:

The process by which outdoor
air leaks into a building by natural
forces through cracks around
doors and windows, etc. (usually
undesirable). Usually caused by
the pressure effects of wind and/
or the effect of differences in the
indoor and outdoor air density.

Lumen:

Unit of light energy or output
(luminous flux).

Makeup Air:

Outdoor air that is brought into
a building to compensate for air
removed by exhaust fans or other
methods.

Multizone System:

An HVAC system that heats and
cools several zones each with
different load requirements from
a single, central unit. A thermostat
in each zone controls dampers
at the unit that mix the hot and
cold air to meet the varying
load requirements of the zone
involved.

Photo Cell:

A device sensitive to light which
is now commonly used to turn
on and off the lights at dusk and
dawn.

Pneumatic:

Operated by air pressure.

Power:

Power is the time rate of doing
work. In connection with the

transmission of energy of all types,
power refers to the rate at which

energy istransmitted. In customary
units it is measured in watts (W),

British Thermal Units per hour
(Btu/hr), or Horsepower (HP).

Refrigeration, Ton Of:

Equivalent to the removal of heat
at a rate of 200 Btu per minute,
2,000 Btu/hour, or 288,000
Btu/day.

Resistance (R-Value):

Term used to measure insulation
material resistance to the flow of
heat in units of square feet per
hour.

Retrofit:

The improvement of existing
buildings to make them more
energy efficient.

Setback:

Reducing the level of heat
required from the conditioning
system to the lowest practical
point especially during periods
where the room activities or
occupation allows.

Simple Payback (SPB):

Time required for an investment
to pay for itself. The cost of the
retrofit measure divided by the

annual energy cost savings in Rs/
year.

Single Zone System:

An HVAC system that supplies
one level of heating or cooling to
a zone or area controlled by one
thermostat. The system may be
installed within or remote from
the space it serves, either with or
without air distribution ductwork.

Thermal Barrier:

A strip of nonconducting material,
such as wood, vinyl, or foam
rubber, separating the inside
and outside surfaces to stop
conduction of heat or cold to the
outside.

Ventilation:

The process of supplying or
removing air, by natural or
mechanical means to or from any
place. Such air may or may not
have been conditioned.

Weatherstripping:

Metal, plastic or felt strips designed
to seal between windows and
door frames to prevent air
infiltration.

Zone:

A space or group of spaces within
a building with heating and/or
cooling requirements sufficiently
similar so that comfort conditions
can be maintained throughout by
a single controlling device.

* Note — Glossary adapted from
“Managing Energy in Your Hotel”
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