


	
		×
		

	






    
        
            
                
                    
                        
                    
                

                
                    
                        
                            
                            
                        

                    

                

                
                    
                                                    Log in
                            Upload File
                                            

                

            


            	Most Popular
	Study
	Business
	Design
	Technology
	Travel
	Explore all categories


        

    





    
        
            
                
                    
                

                

                    
                        hvac noise control.pdf

                    


                    
                        
                            	Home
	Documents
	HVAC Noise Control.pdf


                        

                    


                    

    
        
            

                
                    

                        
                            
                                




















































































                            

                        


                    

                

            

        

    


    
        
            prev

            next

        

        
            
                
            

            out of 84

        

    


    
                
            
        
            









                    
                        
							Upload: sa-ra
                            Post on 28-Feb-2018

                            237 views

                        

                        
                            Category:
 Documents


                            0 download

                        

                    


                    
                        
                            Report
                        

                                                
                            	
                                    Download
                                


                        

                                            


                    
                        
                        
                            
                                    
Facebook

                        

                        
                        
                            
                                    
Twitter

                        

                        
                        
                            
                                    
E-Mail

                        

                        
                        
                            
                                    
LinkedIn

                        

                        
                        
                            
                                    
Pinterest

                        
                    


                    
                

                

                    
                    
                        Embed Size (px):
                            344 x 292
429 x 357
514 x 422
599 x 487


                        

                    

                    

                    

                    
                                        
                        TRANSCRIPT

                        	
7/25/2019 HVAC Noise Control.pdf

1/84

PDHonline Course M245 (4 PDH)

Electric Overhead Traveling (EOT)Cranes and Hoist

2012

Instructor: A. Bhatia, B.E.

PDH Online | PDH Center

5272 Meadow Estates Drive

Fairfax, VA 22030-6658

Phone & Fax: 703-988-0088

www.PDHonline.org

www.PDHcenter.com

An Approved Continuing Education Provider


	
7/25/2019 HVAC Noise Control.pdf

2/84

www.PDHcenter.com PDH Course M245 www.PDHonline.org

Page 1 of 83

Electri c Overhead Traveling (EOT) Cranes and Hois ts

Course Content


	
7/25/2019 HVAC Noise Control.pdf

3/84

www.PDHcenter.com PDH Course M245 www.PDHonline.org

Page 2 of 83

PART 1 GENERAL INTRODUCTION

In this section we discuss the following:

! General Overview

!Type of Overhead Cranes

! Basic Components

! Specifying an Overhead Crane

! Basic Crane Terminology

GENERAL OVERVIEW

Cranes are industrial machines that are mainly used for
materials movements in construction sites,

production halls, assembly lines, storage areas, power stations
and similar p laces. Their design featuresvary widely according to
their major operational specifications such as: type of motion of
the cranestructure, weight and type of the load, location of the
crane, geometric features, operating regimes andenvironmental
conditions.

When selecting an electric overhead traveling crane, there are a
number of requirements to be taken intoaccount.

1) What specifications, codes or local regulations are
applicable?

2) What crane capacity is required?

3) What is the required span?

4) What is the lift required by the hoist?

5) What will be the duty cycle (usage) of the crane?

6) What is the hoist weight? Do you need the use of a second
hoist on the bridge crane?

7) What is the hook approach required?

8) What length of runway system is desired?

9) What factors need to be considered in the design of runway
and building structure?

10) What will the operating environment be (dust, paint fumes,
outdoor, etc)?

11) What are the necessary crane and trolley speeds?

12) What is the supply voltage/phases/amperage?

13) What control system is desired?

14) Is there existing cranes on the runway?
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15) What safety considerations are to be followed?

16) Consider maintenance aspects of the crane.

17) Consider other accessories such as lights, warning horns,
weigh scales, limit switches, etc.

We will address these aspects one by one. But before we discuss
further, lets have a general clarity ofthe terminology used in the
overhead crane industry. We shall be discussing here only the
ElectricOverhead Traveling (EOT) Cranes.

TYPES OF ELECTRIC OVERHEAD CRANES

There are various types of overhead cranes with many being highl
y specialized, but the great majority ofinstallations fall into one
of three categories: a) Top running single girder bridge cranes, b)
Top runningdouble girder bridge cranes and c) Under-running single
girder bridge cranes. Electric Overhead Traveling(EOT) Cranes come
in various types:

1) Single girder cranes - The crane consists of a single bridge
girder supported on two end trucks. It hasa trolley hoist mechanism
that runs on the bottom flange of the bridge girder.

2) Double Girder Bridge Cranes - The crane consists of two
bridge girders supported on two end trucks.The trolley runs on
rails on the top of the bridge girders.

3) Gantry Cranes - These cranes are essentially the same as the
regular overhead cranes except thatthe bridge for carrying the
trolley or trolleys is rigidly supported on two or more legs
running on fixedrails or other runway. These legs eliminate the
supporting runway and column system and connect toend trucks which
run on a rail either embedded in, or laid on top of, the floor.

4) Monorail- For some applications such as production assembly
line or service line, only a trolley hoistis required. The hoisting
mechanism is similar to a single girder crane with a difference
that the cranedoesnt have a movable bridge and the hoisting trolley
runs on a fixed girder. Monorail beams areusually I-beams (tapered
beam flanges).

Which Crane should you ch oose Single Girder or Double
Girder

A common misconcept ion is that double girder cranes are more
durable! Per the indust ry standards(CMMA/DIN/FEM), both single and
double girder cranes are equally rigid, strong and durable. This
isbecause single girder cranes use m uch stronger girders than
double girder cranes. The differencebetween single and double
girder cranes is the effective lifting height. Generally, double
girder cranesprovide better lifting height. Single girder cranes
cost less in many ways, only one cross girder isrequired, trolley
is simpler, installation is quicker and runway beams cost less due
to the lighter cranedead weight. The building costs are also
lower.

However, not every crane can be a single girder crane.
Generally, if the crane is more than 15 ton or thespan is more than
30m, a double girder crane is a better solution.

The advantages and limitations of Single / double girder cranes
are as follows:

Single Girder Cranes

o Single girder bridge cranes generally have a maximum span
between 20 and 50 feet with amaximum lift of 15-50 feet.

o They can handle 1-15 tonnes with bridge speeds approaching a
maximum of 200 feet per minute(fpm), trolley speeds of
approximately 100 fpm, and hoist speeds ranging from 10-60 fpm.
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o They are candidates for light to moderate service and are cost
effective for use as a standby(infrequently used) crane.

o Single girder cranes reduce the total crane cost on crane
components, runway structure andbuilding.

Double Girder Cranes

o Double girder cranes are faster, with maximum bridge speeds,
trolley speeds and hoist speedsapproaching 350 fpm, 150 fpm, and 60
fpm, respectively.

o They are useful cranes for a variety of usage levels ranging
from infrequent, intermittent use tocontinuous severe service. They
can lift up to 100 tons.

o These can be utilized at any capacity where extremely high
hook lift is r equired because the hookcan be pulled up between the
girders.

o They are also highly suitable where the crane needs to be
fitted with walkways, crane lights, cabs,magnet cable reels or
other special equipment.

EOT CRANE CONFIGURATION

1) Under Running (U/R)

2) Top Running (T/R)

Under running c ranes

Under Running or under slung cranes are distinguished by the
fact that they are supported from the roofstructure and run on the
bottom flange of runway girders. Under running cranes are typically
available instandard capacities up to 10 tons (special
configurations up to 25 tons and over 90 ft spans). Under
hungcranes offer excellent side approaches, close headroom and can
be supported on runways hung fromexisting building members if
adequate.

The Under Running Crane offers the following advantages:

o Very small trolley approach dimensions meaning maximum
utilization of the building's width andheight.

o The possibility of using the existing ceiling girder for
securing the crane track.

Following are some limitations to Under Running Cranes -

o Hook Height - Due to Location of the runway beams, Hook Height
is reduced

o Roof Load - The load being applied to the roof is greater than
that of a top running crane

o Lower Flange Loading of runway beams require careful sizing
otherwise, you can "peel" theflanges off the beam
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Top Running Cranes

The crane bridge travels on top of rails mounted on a runway
beam supported by either the buildingcolumns or columns
specifically engineered for the crane. Top Running Cranes are the
most commonform of crane design where the crane loads are
transmitted to the building columns or free standingstructure.
These cranes have an advantage of minimum headroom / maximum height
of lift.

BASIC CRANE COMPONENTS

To help the reader better understand names and expressions used
throughout this course, find below is adiagram of basic crane
components.
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1) Bridge - The main traveling structure of the crane which
spans the width of the bay and travels in adirection parallel to
the runway. The bridge consists of two end trucks and one or two
bridge girdersdepending on the equipment type. The bridge also
supports the trolley and hoisting mechanism forup and down lifting
of load.

2) End trucks - Located on either side of the bridge, the end
trucks house the wheels on which theentire crane travels. It is an
assembly consisting of structural members, wheels, bearings,
axles,etc., which supports the bridge girder(s) or the trolley
cross member(s).

3) Bridge Girder(s) - The principal horizontal beam of the crane
bridge which supports the trolley and issupported by the end
trucks.

4) Runway - The rails, beams, brackets and framework on which
the crane operates.

5) Runway Rail - The rail supported by the runway beams on which
the crane travels.

6) Hoist - The hoist mechanism is a unit consisting of a motor
drive, coupling, brakes, gearing, drum,ropes, and load block
designed to raise, hold and lower the m aximum rated load. Hoist
mechanismis mounted to the trolley.

7) Trolley - The unit carrying the hoisting mechanism which
travels on the bridge rails in a direction atright angles to the
crane runway. Trolley frame is the basic structure of the trolley
on which aremounted the hoisting and traversing mechanisms.

8) Bumper (Buffer) - An energy absorbing device for reducing
impact when a moving crane or trolleyreaches the end of its
permitted travel, or when two moving cranes or trolleys come into
contact.This device may be attached to the bridge, trolley or
runway stop.
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Refer to Annexure -A for definition of technical terms.

SPECIFYING AN OVERHEAD CRANE

PARAMETERS NEEDED FOR SPECIFYING AN OVERHEAD CRANE

1 Crane capacity (tons)

2 Required lifting height (in.)

3 Runway height (ft. & in.)

4 Clearance Required (ft. & in.)

5 Building Width, Clear Span (ft. & in.)

6 Building Height (ft. & in.)

7 Runway Size & Length (in. & ft)

8 Hook Approach & End Approach (ft. & in.)

Other Desired Information

# Hoist Speed (ft per minute)

# Bridge Travel Speed (ft per min)

# Trolley Travel Speed (ft per min)

# Electrical Requirements (Festoon orConductor Bar)

# Control Requirements

ESSENTIAL PARAMETERS FOR SPECIFING EOT CRANES

To select correct crane envelope that will fit in the building
foot print, the user must identify and pass onthe following key
information to the supplier:

1) Crane Capacity * - The rated load, the crane will be required
to lift. Rated load shall mean themaximum load for which a crane or
individual hoist is designed and built by the manufacturer andshown
on the equipment identification plate.

2) Lift Height - The rated lift means the distance between the
upper and lower elevations of travel ofthe load block and
arithmetically it is usually the distance between the beam and the
floor, minus theheight of the hoist. This dimension is critical in
most applications as it determines the height of therunway from the
floor and is dependent on the clear inside height of the building.
Do not forget toinclude any slings or below the hook devices that
would influence this value.
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3) Runway Height The distance between the grade level and the
top of the rail.

4) Clearance- The vertical distance between the grade level and
the bottom of the crane girder.

5) Clear Span- Distance between columns across the width of the
building. Building width is defined asthe distance from outside of
eave strut of one sidewall to outside of eave strut of the
opposite

sidewall. Crane Span is the horizontal center distance between
the rails of the runway on which thecrane is to travel. Typically
distance is approximate to 500mm less than the width of the
building.How much span a crane requires depends on the crane
coverage width dictated by the application.(According to the span
and the maximum load handling capacity, the crane steel structure
isselected to be either a single or double girder crane
construction).

6) Building Height- Building height is the eave height which
usually is the distance from the bottom ofthe main frame column
base plate to the top outer point of the eave strut. Eave height is
thedistance from the finished floor to the top outer point of the
eave strut. There must be a safetydistance between the top edge of
the crane runway rail and the first obstacle edge in the
building(for example roof beams, lights and pipes).

7) Runway Length- The longitudinal run of the runway rail
parallel to the length of the building.

8) Hook approaches- Maximum hook approach is the distance from
the wall to the nearest possibleposition of the hook. The smaller
the distance is, the better can the floor area be util
ized.Alwayscheck which crane gives optimum hook approaches and when
combined with the true lift of the hoistyou can utilize most of the
available floor space. This is also termed as side hook
approach.

End Approach This term describes the minimum horizontal
distance, parallel to the runway,between the outermost extremities
of the crane and the centerline of the hook.

9) Bridge, Trolley and Lift Speeds - The rate at which the
bridge or trolley travels or at which the hoistlifts is usually
specified in feet per minute or FPM. The crane operating speeds are
selected to allowsafe operation whilst using the pendant. Dual
operating speeds, normally a fast and slow speed witha ratio of 4:1
are commonly used but for optimum control a variable speed control
system is stronglyrecommended.

10) Electrical Requirements - Specify the circuit voltage shall
not exceed 600 volts for AC or DC current.Ideally 480 volt, 3
phase, 60 hertz for US requirements. The runway power is usually by
conductorbar and hoisting trolley by festoon cable. (refer section
6 for details)

11) Control Requirements - The control circuit voltage at
pendant pushbuttons shall not exceed 150volts for AC and 300 volts
for DC. Other control options including radio control,
free-floating pendant(festooned) or hoist-mounted pendant
requirements must be stated.

Other than addressing the above parameters, some specific
conditions applicable to your application mustbe mentioned.

1) Do you need the use of a second hoist on the bridge crane?
(This hoist may be used as an auxiliary

hoist or be required in a process such as tilting/tipping. In
case you are handling long materials, likesteel tubes and plates,
the best solution are to have a crane with two hoists (and hooks)
for betterstability of the load ensuring safe lifting).

2) What will the operating environment be (dust, paint fumes,
outdoor, etc.)?

3) Is there existing cranes on the runway? Then, consider the
use of a collision avoidance or collisionwarning system.
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4) Do you require a catwalk on the crane for maintenance
access?

5) What other accessories are required such as lights, warning
horns, weigh scales, limit switches, etc.

* Note that the rated capacity of crane is the live load that
can be lifted by the crane system. The ratedload is defined as the
maximum working load suspended under the load hook. Load block and
ropes are

not included in the rated load.

The design load for the crane system is based on the rated
capacity plus 15% for the weight of the hoistand trolley (capacity
x 1.15) and an additional 25% for impact (capacity x 1.25) for a
total design capacityx 1.4. (Note 25% impact factor is good for
hoists speeds up to 50 fpm).

The capacity of crane is the maximum rated load (in tons) which
a crane is designed to carry. The netload includes the weight of
possible load attachment. For example , a 1000 lb crane allow you
to pick up a1000lb load, provided the hoist weighs 150lbs or less
and the hoist speed is less than 50 feet per minute.Under no
conditions should the crane be loaded beyond its rated
capacity.

Note that the Crane test loads are typically specified at 125%
of rated capacity by both OSHA and ASME.
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PART-2 CLASSIFICATION OF CRANES

In this section we will discuss

! Crane Duty Groups

!General Comparison between different Standards

CRANE DUTY GROUPS

Crane duty groups are set of classifications for defining the
use of crane. There are several differentstandards where these
groups are named differently. One may have heard names CMAA, FEM,
ISO orHMI. They all have their own classification of duty groups
but are still based on the same calculations andfacts. Following is
a short description of what a duty group means and what it is
for.

A crane duty group tells which kind of duty the crane is for;
the range is from light duty up to very heavyduty. It is vital to
define the needs and estimate the use because of safety reasons and
for to ensure along working life for the crane. You can't put for
example a crane designed for light duty into continuousheavy-duty
work.

CMAA CRANE CL ASSIFICATIONAs to the types of cranes covered
under CMAA Specif icat ion No. 70 (Top Runn ing Br idge and
GantryType Multiple Girder Electric Overhead Traveling Cranes);
there are six (6) different classifications ofcranes, each
dependent on duty cycle. Within the CMAA Specification is a
numerical method fordetermining exact crane class based on the
expected load spectrum. Aside from this method, the differentcrane
classifications, as generally described by CMAA, are as
follows:

CMAA Class Descript ion Details

A

Standby or Infrequentservice

This service class covers cranes where precisehandling of
equipment at slow speeds with long idleperiods between lifts.
Capacity loads may be handledfor initial installation of equipment
and for infrequentmaintenance. Typical examples are cranes used
inpowerhouses, public utilities, turbine rooms, motorrooms, and
transformer stations. This is the lightestcrane as far as duty
cycle is concerned.

B

Light Service

This service class covers cranes where servicerequirements are
light and the speed is slow.

Loads vary from none to occasional full capacity. Lifts

per hour would range from 2 to 5, and average 10 feetper
lift.

Typical examples are cranes in r epair shops, lightassembly
operations, service buildings, lightwarehousing, etc.
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CMAA Class Descript ion Details

CModerate Service

This service covers cranes whose servicerequirements are deemed
moderate, handling loadswhich average 50 percent of the rated
capacity with 5

to 10 lifts per hour, averaging 15 feet, with not over 50percent
of the lifts at rated capacity.

In terms of numbers, most cranes are built to meetClass C
service requirements. This service coverscranes that may be used in
machine shops or papermill machine rooms.

D

Heavy Service

In this type of service, loads approaching 50 percentof the
rated capacity will be handled constantly duringthe work period.
High speeds are desirable for thistype of service with 10 to 20 l
ifts per hour averaging15 feet, with not over 65 percent of the
lifts at rated

capacity.

Typical examples are cranes used in heavy machineshops,
foundries, fabricating plants, steel warehouses,container yards,
lumber mills, etc., and standard dutybucket and magnet operations
where heavy dutyproduction is required.

E Severe Service

This type of service requires a crane capable ofhandling loads
approaching the rated capacitythroughout its life with 20 or more
lifts per hour at ornear the rated capacity. Typical examples are
magnet,bucket, magnet/bucket combination cranes for scrapyards,
cement mills, lumber mills, fertilizer plants,container handling,
etc.

FContinuous SevereService

In this type of service, the crane must be capable ofhandling
loads approaching rated capacitycontinuously under severe service
conditionsthroughout its life. Typical examples are customdesigned
specialty cranes essential to performing thecritical work tasks
affecting the total productionfacility, providing the highest
reliability with specialattention to ease of maintenance
features.

HMI/ASME HOIST DUTY RATINGS

The following table provides an idea of the relative
significance of the duty cycle ratings for the variouselectric
hoists. Note that the duty cycle determination for a particular
application involves obtaining asignificant amount of additional
information and expertly applying it to the intended use.


	
7/25/2019 HVAC Noise Control.pdf

13/84

www.PDHcenter.com PDH Course M245 www.PDHonline.org

Page 12 of 83

Operat ing Based on 65% of Capacity

Uniform Usage Infrequent Usage

HMIClass

Max On

Time(min/hour)

MaxStarts/Hr

Max On

Time FromCold Start

Max Starts

Details

H17.5 minutes(12.5%)

75 15 100

Powerhouse and Utilities, infrequenthandling, Hoists used
primarily to installand service heavy equipment, loadsfrequently
approach capacity and hoistidle for long periods between use.

H2 7.5 (12.5%) 75 15 100

Light machine shop fabricating, serviceand maintenance; loads
and utilizationrandomly distributed; rated loadsinfrequently
handled. Total running time

not over 12.5% of the work period.

H3 15 (25%) 150 30 200

General machine shop fabricating,assembly, storage, and
warehousing;loads and utilization randomlydistributed. Total
running time not over25% of work period.

H4 30 (50%) 300 30 300

High volume handling of heavy loads,frequently near rated load
in steelwarehousing, machine and fabricatingshops, mills, and
foundries, with totalrunning time not over 50% of the work

period. Manual or automatic cyclingoperations of lighter loads
with ratedloads infrequently handled such as inheat treating or
plating operations, withtotal running time frequently 50% of
thework period

H5 60 (100%) 600Not

Appl icable[Note (1)]

NotAppl icable[Note (1)]

Bulk handling of material in combinationwith buckets, magnets,
or other heavyattachments. Equipment often caboperated. Duty cycles
approachingcontinuous operation are frequentlynecessary. User must
specify exactdetails of operation, including weight of

attachments.

NOTE (1): Not applicable since there are no infrequent work
periods in Class H5 service.

AISE SERVICE CL ASS AISE also provides for di fferent service
classes for cranes covered under AISE Technical Report No.
6,"Specifications for Electric Overhead Traveling Cranes for Steel
Mill Service". Like CMAA, AISE alsoprovides a numerical method for
determining crane class based on the expected load spectrum.
Without
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getting into the specifics of this method, AISE does generally
describe the different service classes (loadcycles) as follows:

1. Service Class 1 (N1): Less than 100,000 cycles

2. Service Class 2 (N2): 100,000 to 500,000 cycles

3. Service Class 3 (N3): 500,000 to 2,000,000 cycles

4. Service Class 4 (N4): Over 2,000,000 cycles

Further AISE describe the different Load Classes as

1. L1= Cranes which hoist the rated load exceptionally, and
normally hoist very light loads

2. L2= Cranes which rarely hoist the rated load, and normally
hoist loads about 1/3 the rated capacity

3. L3= Cranes which hoist the rated load fairly frequently, and
normally hoist loads between 1/2 and 2/3or the rated capacity

4. L4= Cranes which are regularly loaded close to the rated
capacity

Based on the load classes and load cycles, the CMMA chart below
helps determine the class of the crane.

Load CyclesLoad Classes

N1 N2 N3 N4

L1 A B C D

L2 B C D E

L3 C D E F

L4 D E F F

FEM SERVICE CLASS

To determine your crane duty group (according to FEM, Fdration
Europene de la Manutention) youneed following factors:

1) Load spectrum (Indicates the frequency of maximum and smaller
loadings during examined timeperiod).

2) Class of utilization (This is determined according to number
of hoisting cycles during lifetime of crane)

3) Combining these factors is how a duty group is selected.

Example of dif f erent load spectrums:
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Calculate the Average Dail y Operating Time

t = (2 x H x N x T) / (V x 60)

Where:

$ H = average hoisting height (m or feet)

$ N = number of work cycles per hour (cycle/hour)

$ T = daily working time (h)

$ V = hoisting speed (m/min or feet/min)

Determine the Operating Group of the Hoist

Av er ag e Dai ly Op er at ing Ti me (h ours / day
)LoadSpectrum
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MediumM3

1Bm

M4

1Am

M5

2m

M6

3m

M7

4m

Heavy

M3

1Bm

M4

1Am

M5

2m

M6

3m

M7

4m

VeryHeavy

M4

1Am

M5

2m

M6

3m

M7

4m

GENERAL COMPARISON

CMAA A B C D E F

FEM 1 2 3 4 5 6

FEM* 1Bm 1Am 2m 3m 4m 5m Based on 63% meaneffective load

ISO M3 M4 M5 M6 M7 M8

HMI* H2 H3 H4 H5 * Based on 65% meaneffective load

(* Machinery Class)

Summariz ing

To select correct crane duty, crane structure and mechanical
components, the user must identify and passon the following
information to the supplier:

1) Average lifts and trolley and bridge movements made in an
hour.

2) Average length of each movement.

3) Estimate the load lifted each time.

4) Total operating hour per day.
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PART-3 HOISTS

In this section we will discuss the following:

! Hoists Types

!Hoists Lifting Media Chains or Ropes

! Hoists Lifting Considerations

! Hoist Selection Considerations

! Hoisting Equipment

! Hoist Standards

HOISTS

A hoist is a device used for lifting or lowering a load by means
of a drum or lift-wheel around which rope or chainwraps. Cranes and
Hoists are somewhat interchangeable terminology since the actual
lifting mechanism of a crane iscommonly referred to as a hoist.
Hoists may be integral to a crane or mounted in affixed position,
permanently ortemporarily. When a hoist is mounted to a trolley on
a fixed monorail, two directions of load motion areavailable:
forward or reverse, up or down. When the hoist is mounted on a
crane, three directions of loadmotion are available: right or left,
forward or reverse, up or down.Figure below shows a rope hoist
fordouble girder crane application.

Fig- Double Girder Crane Hoist

The majority of hoists used in the United States are classified
as Standard or packaged hoists, typicallydefined as largely self
contained units, prepared to be installed on existing
structures.

Hoist Lif t i ng Media

There are two basic hoist lifting media - Wire Rope Hoist which
is very durable and will provide long term,reliable usage and the
other type of hoist is the Chain Hoist.
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For a given rated load, wire rope is of lighter weight per
running foot but is limited to drum diameters farlarge than the
lift wheel over which chain m ay function. Therefore a
high-performance chain hoist may beof significantly smaller
physical size than a wire rope hoist rated at the same working
load. High speedlifting (60 ft/min +) requires wire rope over a
drum because chain over a pocket wheel generates fatigueinducing
resonance for long lifts.

Which hoist i s better Chain hoist or Wire Rope hoist

Chain Hoist

Chain hoists are used for lower capacity, lighter duty
applications and for projects in which cost is aprimary deciding
factor. Chain hoists are mainly used for maintenance tasks. The
main reasons forchoosing a chain hoist are the following:

1) Possible to change height of lift by changing the chain
(versatile)

2) Compact design (no drum, which saves space)

3) Portable and can tolerate greater levels of abuse

4) Usually more economical than a wire rope hoist

5) Provide true vertical lift at no extra cost

6) Capacity up to 5 tons (up to 20 tons for some makes)

Chain hoists do, however, have certain inherent inconveniences,
such as

1) Limited lifting speed

2) Noisier operation than a wire rope hoist

3) May be problematic at a height of lift of over 20ft (6
meters)

4) Space taken by the chain or chain container

Wire Rope

The wire rope is a piece of equipment that is used mainly for
production tasks. The main reasons forchoosing a wire rope hoist
are the following:

1) Very fast lifting speeds than a chain hoist

2) Quieter than a chain hoist

3) No room taken up by chain or chain receptacle

4) Recommended for considerable long lifting height

5) Very smooth lifting operation such as handle glass panel

6) Heavy Safe Working Load up to 25 tons

Both wire rope and chain hoists available in m arket today are
rugged and durable products. A good loadchain can lasts up to 30
times longer than standard wire rope, it greatly reduces the down
time and
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operational costs. Duty ratings stated in various standards
(HMI/DIN / FEM) are a better indicator of thedurability of hoist
type (chain or wire rope). Therefore, when purchasing a crane,
focus on lifting speeds,headroom and features, less on the type of
hoist.

Overhead Hoist Power Appl i cat ion

Three methods of applying power for overhead hoists:

1) Manual By hand Chain

2) Electric - The most common power source application

3) Pneumatic - Often required in applications of high speed,
higher duty cycle involving rapid, repetitivetasks or hazardous
areas where electric power is inadvisable.

HOIST TYPES

There are various types of hoists that perform a wide range of
basic lifting functions. These can becategorized as packaged hoists
or specially engineered hoists. The packaged hoists include hand
chain,ratchet lever; electric chain and electric wire rope hoists.
Choosing the right hoist type and modelgenerally depends on the
number of lifts per day and the average weight.

1) Ratchet Lever- Small, hand powered hoist capable of lifts
between 3/4 ton to 6 tons with standardlifts between 5 feet and 15
feet. Capable of lifting, pulling and stretching loads vertically
andhorizontally; light, portable - often carried site-to-site.

$ Common Applications: Rigging, installing or repairing
machinery in industrial and constructionapplications.

$ Selection Considerations: Steel construction; corrosion
resistant; double-pawl enclosed loadbrake; long life anti-friction
bearings.

2) Hand Chain - Hand powered chain hoist capable of lifts
between 1/2 ton and 25 tons with standardlifts between 8 feet and
20 feet. Normally hook mounted to a fixed point or trolley;
provides truevertical lift; lifts are slow and require high work
effort; precise load spotting.

$ Common Applications: General production or maintenance in
light industry requiring few lifts perday; preferred in certain
corrosive or abrasive environments.

$ Selection Considerations: Steel construction; heavy-duty
housing; mechanical load brake forpositive load holding; long-life
anti-friction bearings; spark proof; headroom.

3) Electric Chain: Capable of lifts between 1/2 ton and 3 tons
with standard lifts between 10 feet and20 feet (1/2 and one ton)
and 10 and 15 feet (one to 3 tons). Extended lifts are possible
after factorymodifications. Operated by pushbutton control; powered
by electric motor; controlled by an electricmotor brake; equipped
with upper and lower travel limit stop.

$ Common Applications: Light duty; general machine shop work;
high duty; bulk handling in a steelwarehouse.

$ Selection Considerations: Motor insulation rated for longer
motor life; geared limit switches; anti-friction bearings;
oversized chain; chain container; dual braking system.

4) Electric Wire Rope - Capable of lifts between 1/8 ton and 5
tons with standard lifts between 15 feetand 30 feet. Operated by
pushbutton control; designed for heavy-duty, high-performance
lifting.
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5) Engineered Wire Rope - With specially designed components,
electric wire rope and monorail hoistsfrequently handle capacity
loads in harsh or demanding environments. Capable of lifts between
1 tonand 60 tons with standard lifts between 15 feet and 234 feet.
High performance, high duty cycle;normally for 2 or more speeds
with excellent load spotting capabilities; sophisticated
componentry.

$ Common Applications: Heavy machine shop, airline maintenance,
steel manufacturer or

warehouse.

$ Selection Considerations: Heavy duty motor and bearings;
high-strength cable; thermal m otordetectors; limit switches; disc
motor brake; motorized trolley.

6) Special Applications - Specially designed hoists are often as
unique as the lifting operations theyperform. Examples include hot
metal carriers, twin hook hoists used to move hard to balance
loads,power sling hoists for rotating suspended cumbersome loads
and lock and dam machinery. Liftcapacities and ranges are dependent
on application.

$ Common Applications: Hot metal carrier: foundries, engine
manufacturers; powersling hoist:automobile manufacturing, airline
maintenance; twin hook hoist: paper plant, textile plant, orlumber
yard.

$ Selection Considerations: Highly dependent on application;
consult engineer for equipmentselection.

7) Trolley Hoists - An electric hoist and top running motorized
trolley combined in one unit providesaccurate load positioning in a
variety of applications. Wheels, drives and control packages
arenormally designed specifically for the application. Available
for use on class A thru D cranes havingcapacities from 5 tons to 30
tons with standard lifts of 100 feet or more.

$ Common Applications: Moderate service including heavy machine
shops, metal fabricating p lantsand steel warehousing.

$ Selection Considerations: Durable, welded steel frame; geared
limit switches; variable hoist andtrolley speeds and controls; heat
treated wheels; heavy-duty crane rated m otors; double reeving

for true vertical lift; heavy-duty, long-life bearings.

HOIST SELECTION FACTORS

To select the proper hoist, consider:
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1) The weight of the load to be lifted including below-the-hook
lifting,load supporting, and positioning devices.

2) Physical size of the load.

$ Holding and orienting devices.

$Design for center of gravity (control & stability).

$ Lift the vertical distance the load can be moved.

3) Clearance Considerations

$ Headroom

$ Obstacles to be cleared during the load transfer.

$ Design for vertical lift required including holding device
height.

4) Lifting Speed Considerations

$ Distance the load is to be raised and lowered

$ Frequency of usage

$ Required positioning accuracy

$ Nature of the load being lifted

5) Hoist duty Cycle Considerations based on:

$ Number of lifts per hour

$ Total number of lifts per shift

$ Maximum number of starts and stops per hour

$ Number of shifts per day

$ Average distance load is raised and lowered

$ Average weight to be li fted

$ Maximum weight to be lifted

$ Frequency of lifts with maximum weight.

(Refer to HMI/ASME Hoist duty ratings table in section-2 of this
course, which gives an idea of the relativesignificance of the duty
cycle ratings for the various electric hoists.)

OTHER CRITICAL FACTORS

Number of critical issues should be addressed, beginning with an
assessment of the load. This willinclude a determination of its
weight (mass) and the position of its centre of gravity in relation
to the lifting(pick-up) points. Other questions include whether the
load is in one piece. Will it fall apart when lifted?Does it have
built-in lifting points? Is special equipment needed to lift it?
Care should obviously be taken

not to exceed the safe working load of the equipment involved,
particularly in multi-point lifting operations.Note the following
desired characteristics-

1) The number of starts and stops per hour directly affects all
electro-mechanical devices such asmotors, contactors, brakes, and
solenoids due to high inrush amperage at startup being
approximately3 times the normal running amps. Operator training and
proper equipment selection can minimize thisfrequent source of
equipment damage. Two speed motors and inverters can solve many of
thespotting problems that result in the improper, "staccato", use
of the push button by the operator.

2) The type of use will help determine the equipment s class of
service:
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Maintenance and production application must use Class H4 minimum
(200 to 300 s tarts/stops anhour) and Safety factor 5:1 ultimate
stress.

For molten metal service, use safety factor 10:1 for ultimate
stress for hook, cable and bottomblock.

3) The hoist shall have at least two independent means of
braking; a holding brake which shall beapplied automatically on
power removal and controlled braking to prevent speeding when
lowering theload.

4) When making hoist selection with regard to maximum capacity
load to be lifted consider that ballbearing life for the equipment
normally varies inversely according to the cube of the load.
Forexample, a two ton hoist operated at a mean effective load of
one ton will have a ball bearing life eighttimes that of the same
hoist used steadily at its rated load. This can amount to huge
savings in repairsand downtime for critical use hoists.

5) The hoist may use various types of lifting attachments
ranging from simple hook, lifting beam orautomatic grab. Lifting
attachments should be equipped with a safety latch to prevent
thedisengagement of the lifting wire, chain or rope to which the
load is attached. Numerous factors willinfluence the choice of li
fting equipment and sling (or other load lifting attachment). Not
least of theseshould be the ability to position the lifting
machines hook over the loads centre of gravity.

6) The hoists suspension is the means of attaching it to a
lifting lug or a trolley. When ordering a hoistwith trolley,
preferably request lug mounting by stationary retaining bracket.
This type of mountingprovides a more compact, rigid and sturdy
package. However, if you want the hoist to disconnecteasily from
the trolley, choose hook mounting.

7) Power supply and control cords, cord reels, hoses,
electrification systems, and flexible festooningsystems provide
means for supplying power to hoists. Such systems must be properly
sized and meetall prevailing codes or r egulations.

8) Hoists are generally designed to operate at temperature
between -10F (-23C) and 130F (55C). Fortemperatures beyond this
range, consult the manufacturer.

9) Electric hoists shall be provided with an approved limit stop
to prevent the hoist block from travelingtoo far in case the
operating handle is not released in time. A limit switch on a hoist
is one of the mostimportant safety features available for electric
chain hoists. These devices shut off the hoist when thehook rises
to highest position and normally also when it reaches its low
point. There are generallythree levels of limit switches
recommended for in electric chain hoists:

The hoist drive shall have a rotary limit switch driven from the
hoist drum shaft that operates in thehoist control circuit. This
limit switch shall act as an upper limit switch and shall also
preventlowering the hook below a predetermined lower position by
interrupting the hoist motor control.

A back-up over hois t limi t switch that is operated by the hook
block which prevents over travel inthe hoisting direction by
cutting off the motor power shall be provided.

A back-up slack rope limi t switch (lower limi t) shal l prevent
accidental unwinding of the hois t wirerope. For hoists having a
capacity of 5 tonnes or more, a stack rope detector shall also
beinstalled that detects ropes crossing over on the drum.

Note that all limit switches are meant to be a safety cut off in
case the hoist reaches the maximum travel.They are not meant to be
used for a method of stopping the hoist a predetermined points.
Hoists shallalso be provided with an overload switch that stops the
hoisting operation when the lifted load exceedsthe rated working
load limit of the hoist.
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HOISTING EQUIPMENT

Sheaves

A Sheave is a grooved wheel or pulley used wi th a rope or chain
to change direct ion and point ofapplication of a pulling force.
Key Points:

1) Sheaves shall be fitted on ball or roller bearings and
arranged to swivel, if necessary to maintain ropealignment.

2) Sheave grooves shall be smooth and free from surface defects
which could cause rope damage.

3) The Sheave pitch diameters measured at the base of the groove
shall not be less than 25 times thediameter of the rope.

4) The sheaves in the bottom block shall be equipped with
close-fitting guards that will prevent ropesfrom becoming fouled
when the block is lying on the ground with ropes loose.

5) Pockets and flanges of sheaves used with hoist chains shall
be of such dimensions that the chaindoes not catch or bind during
operation.

6) All running sheaves shall be equipped with means for
lubrication. Permanently lubricated, sealedand/or shielded bearings
meet this requirement.

7) Wire-rope sheaves shall be machine-grooved, hardened steel or
cast iron with chilled groovesurfaces.

Load Block

Load Block is an assembly of hook, swivel, bearings, sheaves,
pins and frame suspended from thehoisting ropes. In a "short type"
block, the hook and the sheaves are mounted on the same
member,called the swivel. In a "long t ype" block, the hook and the
sheaves are mounted on separate members.The supporting member for
the sheaves is called the sheave pin and the supporting member for
the hookis called the trunnion.

Hook Assembly -

1) Load blocks and hook assembly shall be non-sparking,
non-corroding type, fabricated of AISI Type304, 18-8 chrome-nickel,
corrosion-resistant steel or a bronze alloy of suitable strength
and section forthe rated capacity load. Hook material can be forged
steel for non-hazardous areas.

2) Hook assembly for electric hoists shall be carried on
antifriction bearings to permit free swivel underrated-capacity
load without twisting load chain or wire.

3) Each hook assembly shall include a machined and threaded
shaft and swivel locknut with an effectivelocking device to prevent
nut from backing off.

4) Each hook shall have a spring-loaded safety latch.

Gear Assemb ly -

1) Gear shafts shall be manufactured from high-carbon steel or
alloy steel, machined and ground foraccurate fit and splined for
fitting to the mating gear.
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2) Gear-train assembly shall be carried on antifriction bearings
and enclosed in the hoist frame casting.Assembly shall operate in a
sealed oi l bath.

3) Frame casting shall be provided with lubrication fittings and
inspection ports.

Rope Drum -

1) Rope drum shall be hardened steel or special-grade cast
iron.

2) Drum shall have accurate, machine-cut grooves, cut to full
depth of wire-rope radius, with roundedcorners of dimension as
required for the indicated lift. Groove diameter and pitch centers
shall be notless than 1/32 inch (0.79mm) greater than diameter of
rope.

3) Drum shall be flanged at each end and shall have enclosed
tops and sides to preclude cable bindingand jamming.

4) Drum shall be proportioned to store not more than one layer
of rope with the load hook at the upperoperating limit and shall
have not less than two full turns remaining on the drum in the
lowestelevation of the lift. Drum and sheave pitch diameters (in
rope diameter units) shall be not less thanthe following:

Ropes-

In using hoisting ropes, the crane manufacturer's recommendation
shall be followed. The rated loaddivided by the number of parts of
rope shall not exceed 20 percent of the nominal breaking strength
of therope.

1) Wire rope for standard applications shall be extra flexible,
preformed, and improved, plow steel, 6 by37, fiber-core wire
conforming to FS RR-W-410, Type I, Class 3.

2) Wire rope for single-line application shall be preformed,
improved plow steel, 18 by 7, fiber-core, non-rotating wire
conforming to FS RR-W-410, Type IV, and Class 2.

3) Wire rope for non-corroding, non-sparking hoist application
shall be preformed, AISI Type 304, 18-8corrosion-resistant steel, 6
by 19, bright finish, conforming to FS RR-W-410, Type I, Class
2.

4) Wire rope shall have a safety factor of not less than 5,
based on the minimum ultimate strength of thematerial used, for
Class A and B cranes, and a safety factor of 6 for Class C
cranes.

5) No less than three wraps of rope shall remain on the drum
when the hook is in its extreme low positionand ensure that one
additional rope turn can be accommodated when the hook is at its
upper limit ofhoisting (i.e. the rope shall not overlap when the
hook is at its highest point).
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6) Rope end shall be anchored by a clamp securely attached to
the drum, or by a socket arrangement inan approved manner such that
the tension of the rope comes on the anchor points as near
tangentiallyas possible. Anchoring shall be of captive type, easily
detached for changing and repair.

7) Rope clips attached with U-bolts shall have the U-bolts on
the dead or short end of the rope. Clipsshall be drop-forged steel
in all sizes manufactured commercially. When a newly installed rope
has

been in operation for an hour, all nuts on the clip bolts shall
be retightened.

8) Rope ends must be tapered and fused.

9) Wherever exposed to temperatures, at which fiber cores would
be damaged, rope having anindependent wire-rope or wire-strand core
or other temperature-damage resistant core shall be used.

Operational Considerations

Hoist operators should be trained in the proper use of al l
hoisting equipment. Many accidents occurbecause operators simply do
not know that they are doing something dangerous. Refer to
themanufacturers parts, m aintenance and operating documents.

The route the load will take must be checked. Does the load need
to be moved, turned over or re-orientated? Who will potentially be
put at risk by the operation? Is the landing site itself clear and
suitablefor the load?

Obviously, unless absolutely unavoidable, loads should not be
lifted above people. The area in questionshould be cleared and a
system of communication must be agreed between personnel involved
in thelifting operation.

Unless exceptional circumstances demand otherwise, just one
person should be responsible for givinginstructions to the operator
of the lifting m achine.

To Avoid Injury:

Do not exceed Working load limit, load rating, or capacity.

Do not use product to lift people or loads over people.

Read all manuals and safety precautions before using
products.

ASME B30.16 deals with equipment and the workplace safety
issues, which apply to al l overhead hoiststhat lift freely
suspended unguided loads.

Hoist Standards

There are many standards produced by many different
standards-writing bodies. Generally, for hoistinstallations in the
US the standards published by the American Society of Mechanical
Engineers apply.Three are safety standards and six are performance
standards. All carry the American National StandardsInstitute
(ANSI) designator for a consensus American National Standard
(ANS):

1) ASME-HST-1 Performance Standard for Electric Chain Hoists

2) ASME-HST-2 Performance Standard for Hand Chain Manually
Operated Chain Hoists

3) ASME-HST-3 Performance Standard for Manually Lever Operated
Chain Hoists

4) ASME-HST-4 Performance Standard for Overhead Electric Wire
Rope Hoists
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5) ASME-HST-5 Performance Standard for Air Chain Hoists

6) ASME-HST-6 Performance Standard for Air Wire Rope Hoists

7) ASME-B30.7 Safety Standard for Base Mounted Drum Hoists

8) ASME-B30.16 Safety Standard for Overhead Hoists (Under
hung)

9) ASME-B30.21 Safety Standard Manually Lever-Operated
Hoists

10) OSHA (Parts 1910 and 1926) adopts or invokes the American
Society of Mechanical Engineers(ASME) HST Performance and B30
Safety Standards for hoists and related equipment.
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PART-4 STRUCTURAL DESIGN CONSIDERATIONS

In this section we will discuss the following:

! Crane Runway

!Crane Loads for designing Building Structure

! Type of loads on Crane Runway Girder

! Selection Options for Crane Runway Girders

! Loads Specific to Crane Supporting Structure

! Design of Crane Runway Girder

CRANE RUNWAY

Crane runway is composed ofrails, beams, stiffeners and columns
on which the crane operates. The rail,on which the end trucks run,
is fastened to the runway beam. This beam is then supported on
columns,which can either be completely free standing or tied back
to the existing building structure.

In designing cranes, rails, runway girders and the supporting
structure, the most important parameters arethe maximum and most
frequently occurring weights to be lifted, the speed and
acceleration and the freeheight below the crane. The maximum wheel
loads are determined by the net capacity of the cranetogether with
the dead weight of the crane and dynamic effects. The support
method of the crane runwaygirder depends on the magnitude of the
reactions being transmitted, in relation to the strength of
thestructural framing of the building. Some typical arrangements
for supporting top-running cranes rangingfrom the lightest to the
heaviest are shown in Figure below (a to d).
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Fig 1 (a) - Crane runway girders supported on brackets secured
to the columns

The maximum capacity of cranes supported in this manner is about
100kN. Above this capacity, it isbetter to provide a separate leg
or to increase the depth of the column below the crane runway
girder togive adequate support.

Fig 1 (b) & (d) - A separate crane column

When an overhead traveling crane is introduced into a building,
special care must be taken to ensure thatthe building is adequately
braced in both directions. This arrangement is attractive to heavy
cranes as itpermits the effect of the crane to be considered
isolated. However there lies a danger, since the

displacement of the building column could induce overstress in
the connection between the two columns.

Fig 1(c) - Analyze the columns as one

Where heavy cranes are involved, the crane runway girders may be
subjected to severe fatigueconditions. This arrangement is a
correct and more realistic approach to provide stability.

CRANE LOADS FOR DESIGNING BUILDING STRUCTURES

The forces imposed on the runway girders by the crane are in
part caused by the behavior of the craneitself, especially in
regard to the vertical and lateral stiffness of the girder. A crane
s tructure is subjectedto following types of loads (forces):

1) Dead Loads A load that is applied steadily and remain in a
fixed position relative to the structure.Note that the dead load is
a steady state and does not contribute to the stress range.

2) Live Load - A load which fluctuates, with slow or fast
changes in magnitude relative to the structureunder
consideration.

3) Shock Load A load that is applied suddenly or a load due to
impact in some form.
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Al l these loads induce various types of stresses on the
building structure. The stresses can be generall yclassified in one
of six categories:

Residual stresses These are due to the manufacturing processes
that leaves stresses in a material,for example welding leaves
residual stresses in the metals welded.

Structural stresses- These are stresses produced in structural
members because of the weights theysupport. These are found in
building foundations and frameworks due to dead weight of the
crane.

Thermal stresses These exist whenever temperature gradients are
present in a material.

Fatigue stresses These occur due to cyclic application of a
stress. These stresses could be due tovibration or thermal
cycling.

Of all these stresses, the fatigue stresses demand the maximum
attention. Crane runway girders aresubjected to repetitive
stressing and un-stressing due to number of crane passages per hour
(or per day).Since it is not easy to estimate the number of crane
passages, for design purposes it is assumed that thenumber of
stress fluctuations corresponds to the class of the crane as
specified i n the codes.

When designing building structures supporting crane, the main
loads and forces to be considered are:

1) Vertical Loads The predominant loading on the crane
supporting structure is vertical loads and isusually supplied by
manufactures by way of maximum wheel loads. These loads may differ
from wheel

to wheel depending on the relative positions of the crane
components and the lifted load. On craneswithout a cab or platform,
the maximum wheel load (MWL) occurs when trolley and ratedcapacity
load are positioned at the extremeend of the bridge.

2) Side Thrust Lateral Loads - Crane side thrust is a horizontal
force of short duration appliedtransversely by the crane wheels to
the rails. Side thrust arises from one or more of:

$ Acceleration and deceleration of the crane bridge and the
crab

$ Impact loads due to end stops placed on the crane runway
girder

$ Off-vertical lifting at the start of hoisting

$ Tendency of the crane to travel obliquely

$ Skewing or crabbing of the crane caused by the bridge girders
not running perpendicular to therunways. Some normal skewing occurs
in all bridges.

$ Misaligned crane rails or bridge end trucks
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Oblique traveling of the crane can also induce lateral loads, as
shown in figure above. The forces on therail are acting in opposite
directions on each wheel of the end carriage and depend on the
ratio of cranespan to wheel base.

3) Traction Load - Longitudinal crane tractive force is of short
duration, caused by crane bridgeacceleration or braking. If the
number of driven wheels is unknown, take the tractive force as 10%
ofthe total wheel loads.

4) Bumper Impact- This is longitudinal force exerted on the
crane runway by a moving crane bridgestriking the end stop. Impact
allowance of the rated capacity load is typically taken as half of
onepercent of the load per foot per minute of hoisting speed, but
not less than 15% or more than 50%,except for bucket and magnet
cranes for which the impact allowance shall be taken as 50% of
therated capacity load.

SELECTION OPTIONS FOR THE CRANE RUNWAY GIRDER

During the conceptual stage of the design of the crane runway
girder the fundamental questions are:

1) Should a simply-supported or a continuous girder be used?

2) Should a solid web girder or a latticed girder be used?

3) Should a single or double web construction be used?

4) Should high strength steel be used?

Figures below shows some cross-sections used for crane runway
girders.
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1) For small spans and light-to-medium crane loads, it is
normally possible to use rolled-beam sections(figure- a).

2) In some cases reinforcement may be necessary to give
resistance to lateral forces sea figure (b-c).

3) Single web plate girders are suitable for the majority of
heavier cranes. Their insufficient resistance tolateral forces is
normally solved by introducing web stiffener, as shown in Figure
(d).

4) Plate box girders are popular for the crane itself but are
seldom used for the crane girder. The railmust be situated directly
over the inner web of the box girder, so that transverse flexural
stresses inthe top flange plate are avoided, as shown in F igure
(e).

High strength steel is seldom used in crane runway girders
because fatigue considerations limit thepermissible stresses quite
severely and thus reduce the economical advantages (the fatigue
strengths ofmild and high strength steel for welded structures are
the same). Additionally, deflection and lateral-torsional buckling
considerations also prevent the designer from gaining advantage
from using highstrength steel.

DESIGN OF THE CRANE RUNWAY GIRDER

The transfer of the crane wheel reactions to the crane runway
girder induces a complex pattern ofstresses in the upper part of
the girder and leads to early service failures. Crane runway girder
are usuallyI-beams (tapered beam flanges) though H-beams (flat
flanges) or other patented track/enclosed track canalso be used. I-
beam is a built-up beam section, forming an 'I' shape that consists
of 2 flanges and 1web. It is of utmost importance to judiciously
select the height, width and type of beam used. As a
roughguideline, the usual range of girder depth-to-span ratios is
between 8 and 14. The deflection limitationmay dictate a larger
depth, especially where spans are long.

One of the most important decisions in connection with the
design is to determine how far to go inminimizing the mass of
steel. Good design must take into consideration all costs during
the design life ofthe crane installation. A very light design may
promise a low first cost, but could give r ise to largemaintenance
costs resulting from a need for frequent repairs. The design of
crane runway girders hassome special aspects listed below:

1) Crane Runway Gird er-to-Column Details
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The loads transmitted to the rail produce a triaxial stress
state in the flange and the upper part of the web.The predominant
loading is vertical and the next principal loading is transverse.
Careful considerationshould be given to the transfer of the
horizontal forces from the top flange of the girder to the
column.

1) The best way to reduce stresses from the crane runway girder
to the column or bracket below is bymeans of welded brackets (refer
figure below). The top flange acts as a horizontal beam delivering
its

reaction to the column.

2) Another important aspect is the need for adjustment. It is
impossible to erect building frames to thetolerance required by the
crane manufacturer and it is therefore essential that the whole
crane runwaygirder can be adjusted up to 10mm with respect to the
building columns. Therefore, slotted holes andshims shall be
provided as shown in figure below.

2) Rigidity Requirements

The following maximum values for the deflection of the crane
girder must normally not be exceeded in

order to avoid undesirable dynamic effects and to secure the
function of the crane:

1) Vertical deflection is defined as the maximum permissible
deflection ratio allowed for a lifting device.For bridge crane this
value is usually L/700 (few specs require L/900), where L is the
span of a bridgecrane.

2) Horizontal deflection is a maximum deflection ratio allowed
for a bridge crane or runway. This value isL/600, where L is the
span of a bridge crane.

In the absence of more detailed calculations, it is acceptable
to assume that the top flange resists thewhole horizontal force.
The rigidity requirement for horizontal deflection is essential to
prevent obliquetraveling of the crane. The vertical deflection is
normally limited to a value not greater than 25 mm toprevent
excessive vibrations caused by the crane operation and crane
travel.

3) Fatigue Considerations

The critical details in fatigue design are the
stiffener-to-flange, the stiffener-to-web, and the
flange-to-webconnections where severe concentrations of stresses
exist. The following recommendations are made:

1) Welds attaching the stiffeners to the girder web should be
terminated at a distance from the flanges toreduce the stress
concentration.
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2) Welds connecting the web to the top flange should be full
penetration butt welds, although fillet weldsare sometimes used for
light, primarily static cranes.

4) Web Stiff eners

The stiffening is carried out using welding the vertical
plate(s) connecting the upper and lower flanges or

cover plates of a girder. The method of attaching the stiffeners
to the web and the flanges must bedetailed carefully to prevent
fatigue failure. The distance between the stiffeners must not be so
large thattwisting of the top flange becomes too large at the
mid-point. Fatigue in the tensile flange can be avertedby providing
a gap of 4t between the end of the stiffener and the bottom flange,
as shown in Figure below.

The method adds resistance to the web but it still has a
possibility of causing fatigue at the termination ofthe stiffener.
To overcome this problem another method is shown below is
considered to be a bettersolution. Here, the stiffener is welded to
the compression flange so that relative movement of the flange
inrelation to the web is totally prevented. The stiffener should be
coped a maximum of 200 mm.

5) Lateral Forces and Lateral-Torsional Buckl i ng

As a rough guidel ine, the usual range of gi rder depth-to-span
ratios is between 8 and 14. The deflectionlimitation may dictate a
larger depth, especially where spans are long. When the girder is
relatively deepand the lateral forces are high.

Lateral forces due to off-vertical lifting, inertial effects and
oblique traveling can only be estimatedapproximately. Values
obtained from relevant codes together with the use of duty factors
given in thecodes is the only means at the designer's disposal.
Torsion in the section is caused by:

1) Lateral force acting at the rail head level
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2) Eccentricity of the vertical force due to tolerances
dependent on the fabrication of the rail to the girder

The geometry of the top flange should be chosen from those
alternatives that offer the best torsionalresistance and the best
lateral stiffness.

RUNWAY GIRDER SIZING

The procedure below outlines the steps and calculations involved
in selecting a runway beam for a 4-wheel top running crane having 2
wheels per end truck.

1) Maximum Wheel Load (MWL)

MWL means the load on any wheel with the trolley and rated
capacity load positioned on the bridge togive the maximum loading
condition on that wheel. MWL will occur when trolley and rated
capacity loadare positioned at the extreme end of the bridge and on
cranes without a cab or platformis calculated asfollows:

MWL = K * P/2 + H/2 + C/4

Where

$ P = Rated capacity loads in pounds (1metric ton = 1000kg =
2205 lbs; and 1imperial ton = 2000lbs)

$ H = Weight of hoist and trolley in pounds

$ C = Weight of crane in pounds

$ K = Impact allowance factor (Impact allowance of the rated
capacity load shall be taken as % of theload per foot per minute of
hoisting speed, but not less than 15% or more than 50%, except for
bucketand magnet cranes for which the impact allowance shall be
taken as 50% of the rated capacity load.)Therefore: K = 1 + (.005)
* (S), where S is hoist hook speed in feet per minute. If a fixed
bridge cab orplatform is used, of the weight of the cab or platform
and mounted equipment shall be added toMWL.

2) Equivalent Center Load (ECL)

ECL is the load that, when applied in a concentrated loading
condition at the center of the runway spanlength between supports
specified, causes a bending stress in the beam equivalent to the
bending stressthat occurs in the beam when a 2-wheel top running
end truck of a specified wheel base operates on it.

ECL is calculated by multiplying MWL by multiplication factor K1
or ECL = K1 * MWL

(Refer item 4 for estimating K1)

3) Maximum Suppo rt Load (MSL)

Loading at the runway span supports will vary as the two equal
moving loads change position duringoperation on the runway. The
maximum loading condition must be known for design of the support
and iscalled MSL caused by the moving crane loads.

MSL is calculated by multiplying MWL by multiplication factor K2
or MSL = K2 * MWL

(Refer item 4 for estimating K2)
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Note: The above calculated MSL is based on loading caused by the
crane only and the total load on thesupport to use in the support
design must also include the runway beam weight, lateral and
longitudinalloads caused by crane trolley and bridge movement, and
weight of any attachments and equipmentmounted on the runway.

4) Determini ng K1 and K2

The following information for calculating ECL and MSL is based
on the standard AISC equations for asimple beam having two equal
concentrated moving loads.

o Step 1 Calculate Ratio A/L

The figure below represents a runway beam span length between
supports on which is operating twoequal moving loads separated by a
distance equal to a crane and truck wheel base. Each moving loadis
equal to MWL and can be calculated by procedures outlined
above.

Calculate the ratio A/L, where A = truck wheel base, and L =
runway span length between supports.Values of A and L must be in
the same units, both in feet or inches.

o Step 2 - Select Multiplication Factors (K1 & K2)

From the following table, select the m ultiplication factors K1
and K2 based on the calculated A/L ratio.When the calculated value
of A/L falls between the A/L values shown in the table, use the
next lowertabulated A/L value.

A/L > 0.05 0.05 0.1 0.15 0.20 0.25 0.30

K1 2.000 1.902 1.805 1.712 1.620 1.532 1.445

K2 2.000 1.950 1.900 1.850 1.800 1.750 1.700

A/L 0.35 0.40 0.45 0.50 0.55 0.60 0.65

K1 1.362 1.280 1.202 1.125 1.052 1.000 1.000

K2 1.650 1.600 1.550 1.500 1.450 1.400 1.350
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A/L 0.70 0.75 0.80 0.85 0.90 0.95 1.00 orgreater

K1 1.000 1.000 1.000 1.000 1.000 1.000 1.000

K2 1.300 1.250 1.200 1.150 1.100 1.050 1.000

5) Select Runway Beam Size

Maximum center loads (MCL) for various beams and composite beams
for American Standard Shapes (I-Beam) are available in steel design
handbooks. Any beam or composite beam having MCL greater thanECL
for the span length under consideration may be used as the runway
beam size.

Example

A crane having a rated capacity of 7.5 tonnes has a top running
trol ley hoist weighing 2975lbs. The craneoperates on a runway span
of 25 feet with a hook speed of 27 feet per minute and weighs 5935
lbs. Theend truck has a wheel base of 7ft - 8inches. Calculate the
MWL, ECL and the beam size.

Calculate MWL

MWL = K * P/2 + H/2 + C/4

K = 1 + (0.005) (S)

K = 1 + (0.005) (27)

K = 1.135 (. use 1.15)

P = 7.5 x 2000 = 15000 lbs

H = 2975 lbs

C = 5935 lbs

MWL = 1.15 * 15000 / 2 + 2975/2 + 5935/4

MWL = 11597 lbs

Calculating A/L ratio

A = 7.67 ft

L = 20 ft

A/L = 7.67/20 = 0.383

Table does not have and A/L value of 0.385, therefore, use the
next lower value, A/L = 0.35

K1 = 1.362
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ECL = K1 x MWL

ECL = 1.362 * 11597

ECL = 15795 lbs

Referring to MCL tabulation for American Standard Shapes
(I-beam) a beam must be selected that has aMCL greater than 15795
lbs when the span length is 20. S20 x 66 has a MCL of 17330 lbs and
thereforecan be used.

CRANE RAILS

The crane rail and its interaction with the top flange of the
girder have a very strong influence on theperformance of the crane.
It is important to know what type of crane is going to be applied
when designingthe crane rail and runway girder. Loading
characteristics should be adopted which are in accordance withthe
crane and can be obtained from manufacturers manuals. In practice
it is sometimes impossible toprepare the design of the crane and
the crane runway girder at the same time because the crane i
sordered much later than the building structure. The result may be
a poor design leading to problems suchas excessive wear of the
crane rail and crane wheel flanges or fatigue cracking in the upper
web of thegirder.

The crane rail must meet the requirements for protecting the top
flange from wear and for distributing thewheel loads evenly over
the greatest possible length of contact. The crane rail must
therefore have:

1) An adequate wear resistance

2) A high flexural rigidity

3) Rail Splices; there are two types of splice:

Splices which join individual lengths

Expansion splices

Longer rail lengths can be obtained rather by welding than by
bolting. Welded splices are normallysuperior to bolted splices
because the welded joint avoids a gap and gives a step-free running
surface.Special care is required in the welding operation if there
are high carbon and manganese contents in thesteel.

Expansion joints in rails must be provided on long runways when
rails are fixed to the girders. Theyshould coincide with joints in
the main girder. A gradual transfer of wheel load from one rail to
another isensured if the ends of the rail are beveled as shown in
Figure below.

Rail Fastenings

Various types of rail fastenings techniques are available. The
traditional approach is to provide afastening which restrains the
rail in all directions. The fastening of block rails is always by
shop welding.
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The fastening of specially rolled rail sections is normally
obtained by a fully rigid c lamp or by welding therail to the
flange of the crane runway girder.

Welding has the advantage that the rail can be accurately
located on the girder centerline due to the factthat lateral
adjustment is possible. However the use of welding gives problems
in some cases, forexample:

1) Renewal may be difficult - In simply-supported joints crane
runway girders occur at each support if

shop welded. This problem is solved if site welding is located
at positions where the bending momentsare minimal, in which case
the stress situation in the welds is less critical.

2) The welds can induce fatigue cracks - When higher strength
steel has been specified, the weldingoperation is more difficult.
Modern practice tends towards a fastening which gives partial
restraint, asshown in Figure (c) above. The rail is restrained in
the vertical and lateral direction, but the clampsallow the rail to
move in the longitudinal direction.

Figure below shows the rail fastening using hook bolts

Figure below shows another very economical method, for heavy
duty applications of obtaining lateralrestraint by site welding
'steering' plates between the c lamps instead of using high
strength bolts in theclamps to eliminate the possibility of
movement. This type of fixing has to be checked for its influence
onthe fatigue of the crane runway girder.
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Summariz ing

Crane runway girders require a special care in design and
detailing. The uncertainties, especially

regarding the transverse loads and the transfer of forces to the
girders, have to be clearly recognized.

1) Crane runway girder are usually I-beams (tapered beam
flanges) though H-beams (flat flanges) orother patented
track/enclosed track can also be used. It is of utmost importance
to judiciously selectthe height, width and type of beam used. As a
rough guideline, the usual range of girder depth-to-spanratios is
between 8 and 14. The deflection limitation may dictate a larger
depth, especially wherespans are long.

2) Simplified calculations are adequate for light load cranes,
but more rigorous analyses are required forheavy load cranes. The
depth of structural investigations can be decided from the class of
the crane.

3) Although minimum weight design may provide an economical
solution to many design problems, this isnot the case in the design
of crane runway girders where the overall costs must include
the

maintenance costs.

4) Welded fabrication should be given a more rigorous inspection
than the rest of the building structure.No further welding
attachments should be allowed during the lifetime of an intensively
used cranegirder.

5) To make a realistic assessment of the stresses, the following
design hints could be given:

Wheel load should be distributed over a length equal to twice
the rail depth.

The stresses in the web should be calculated with an assumption
for the eccentricity of the wheelwith respect to the centre of the
web, which might occur at the supports or when the crane and/orthe
rail have seriously suffered wear. Eccentricity of the rail to the
runway girder usually has to be

prevented by connecting them together with very small tolerances
(preferably shop welding).

Welds connecting the flange to the web should be checked for a
combination of vertical stressesand bending stresses due to
eccentricity (of the wheel load) in addition to shear.

To avoid the necessity to move the rail from its location above
the web, alignment of the wholecrane runway girder should be
possible. Therefore, slotted holes and shims should be applied.
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If welded crane runway girders are used, a full penetration butt
weld should be used for the topflange to web joint to give
resistance to fatigue.
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PART-5 CRANE ELECTRIFICATION & POWER SUPPLY

In this section we will discuss the following:

! Methods of Crane E lectrification

!Bridge and Runway Electrification Systems

! Bridge Span Electrification

! Motors and Controllers

! Enclosures NEMA Standards

! Crane Controls

There are two circuits in most hoist electrification systems,
power and control.

1) Power Circuit - The power circuit provides the energy to lift
loads, and run other motors that performwork. Since bridges,
trolleys, and hoists move during operation there must be powered by
appropriatemeans.

2) Control Circuit Another secondary low voltage electrical
circuit supply power to the control functions.The crane or hoist is
normally operated by some type of pushbutton arrangement held in an
operatorshand. The benefit of reducing shock hazard by reducing the
voltage and current are obvious.

Methods of Crane Electr i f i cat ion

1) Cable Reel Round cable stored in a spring winder. The
advantage of these systems is that it takesup less space and
advantageous in curves. Not recommended for manual trolleys.

2) Coiled Cable Round cable coiled in a spiral (like telephone
cord). It is inexpensive compared toother types but becomes tangled
after a time.

3) Insulated power bars This method uses insulated bars with
sliding shoe collector system, whichremoved the most of the exposed
conductor safety hazard and provides an option of very highamperage
compared to other power systems. Although this is an improvement
over other methods, theshoes wore out quickly.

4) Festoon Flat cable on a trolley traveling on a C rail
provides direct contact, which is extremely wearresistant. This
system provides advantage of superior reliability. However this
method is notrecommended for curves.

At the present time insulated power bar is the preferred choice
for crane runway electrif icat ion whilefestooning is the choice
for bridge cross conductors and floating pushbuttons. Routing
festoon systemsbecomes somewhat of a problem when more than one
separately moving system must operate on thesame runway or bridge.
When you consider that two or more bridges often operate on one
runwaysystem, use of the insulated bar for runways makes sense.

ELECTRICAL STANDARDS
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Crane, bridge-trolley, runway and hoist wiring, contact
conductors, controls, over-current protection, andgrounding shall
conform to NFPA 70. All electrical equipment shall be in accordance
with NEMAPublication No. ICS 8 and National Electric Code Article
610 (Cranes and Hoists).

The control circuit voltage shall not exceed 600 volts for AC or
DC current. Ideally 480 volt, 3 phase, 60hertz for US
requirements

The voltage at pendant pushbuttons shall not exceed 150 volts
for AC and 300 volts for DC.

CRANE BRIDGE & RUNWAY ELECTRIFICATION

The figure below shows a basic insulated power bar arrangement
for the crane runway:

Conductor Power Bar Components & Specif icat ions

Power supply to the runway electrification shall be by means of
bridge conductors and collector system asshown above. The typical
components and specifications are as follows:

1) Conductor Bar Track electrification shall be accomplished by
UL approved conductor continuousbar. Conductor bars shall be one
piece, copper conductor complete with thermoplastic
insulatingcovers and end covers. The insulated bar are also called
8-bar system because the bar inside theinsulation when viewed from
the end looks like a figure 8. Conductors shall be accurately
aligned toensure positive electrical contact between the collector
and the conductor. Separate conductors shallbe provided for each
phase. More than one conductor in a single enclosure will not be
permitted.

o Maximum voltage drop from the building power takeoff point for
the track electrification system tothe hoist motor shall not exceed
4 percent, and the equivalent conductance shall not be less
than
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No. 4 American Wire Gage (AWG) copper wire. Size of bridge
conductors shall be proportioned tolimit the total voltage drop in
the conductors to a maximum of 3 percent of the supply voltage
whenthe current on the individual motors is full load.

o Short-circuit current rating of conductors shall be not less
than 10,000 amperes.

o

Continuous-current, thermal rating of conductors shall not
exceed 140F (60C) based on anambient temperature of 86F (30C).

2) Power feed This is an attachment for incoming power and is a
fully insulated simple clamp type iseasily installed anywhere on
the system for in coming power to the conductor rails. The power
supplyto the runway conductors shall be controlled by a switch or
circuit breaker located on a fixed structure,accessible from the
floor, and arranged to be locked in the open position.

o A fused, manual disconnect switch with a lockable handle
mounted through the panel door shal l beprovided and wired into the
incoming power circuit.

o Al l power for crane shal l be supplied thr ough one main
visible blade fuse switch located on thecrane bridge in an easily
accessible position.

3) Collectors - Current collector assembly consists of a spring
loaded sliding contact type shoe of hardcopper alloy or sintered
copper graphite. Shoe shall be mounted in an insulating case of
phenolic orurea compound of suitable temperature and insulation
quality. Exposed parts of current collectorsshall be grounded and
of corrosion-resistant material.

o Current collector assembly shall be designed to operate
through gaps, splices, and switches andshall be self-centering.
System shall include expansion sections for every 150 feet (45720
mm) forsystems using galvanized steel conductors and every 100 feet
(30480 mm) for systems usingcopper conductors.

4) Hangers- Supports the conductor bar, may also be used as an
anchor to direct movement due toexpansion and contraction

5) End Cover- Used to close the end of the conductors to cover
exposed conductor and avoid accidentalcontact.

6) Insulating cover Insulation cover shall be rigid PVC, self
extinguishing, with a heat distortion point of160F at 260psi.

7) Connector pins - Used to join the conductor bar sections
together.

System shall be complete with unit length conductors, insulating
conductor covers, insulators, splices andsplice covers, end caps,
support brackets and fasteners, current collectors, expansion,
isolation andpower-interrupting sections, disconnect switch, and
conduit and wiring to power takeoff point.

Typical Instal lat ion Guidel ines
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The expansion section shall be considered at 350 ft length for
steel conductor and 250 ft length forcopper. Expansion sections are
required to compensate for thermal expansion.

Standard hanger spacing: every 4 feet for straight runs, every 3
feet for curves.

HOISTING TROLLEY ELECTRIFICATION

Power supply to the hoisting trolley shall be by means of a
multi-stranded flat cable suspended fromcatenary system on I-beam
tracks for top running crane. Such a system is called Festooning.
The typicalspecifications for festooned bridge conductor system are
as follows:

Festooned bridge conductor system shall consist of
extra-flexible stranded copper conductors, cross-linked 90C
polyethylene insulation rated 1000V with high temperature outer
jacket. Conductor sizes shallbe as recommended by the hoist and
trolley manufacturer.

Cables to the trolley shall be suspended from a rail type cable
support system called messenger track

that shall be mounted above one of the main bridge platforms, to
provided safe access to the cables andcatenary system. The
festooned wires may be used to transmit current from the bridge to
the trolley orfrom the bridge to a pendant control unit.
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MOTORS AND CONTROLS

Depending on the application, the EOT cranes require motors at
three areas:

a) Bridge and end truck motors

b) Trolley motors

c) Hoist motors

Motor Specif icat ion s

1) Motors shall be fixed, dual or variable speed drive and shall
be suitable for quick reversing crane duty.The motors shall be
high-starting-torque, high-slip, squirrel-cage AC motor or
alternatively wherespecified shall be a variable-speed, low-slip,
wound-rotor AC motor.

2) Drives shall be rated to carry the full load current of the
hoist motors continuously for 10 minutes.Drives shall be rated to
carry the full load current of the long and cross travel motors
continuously for5 minutes.

3) If using variable speed drives, the adjustable drive shall be
vector control and closed loop encodersfor control of hoist motors
or open loop vector for control of the bridge long travel and cross
traveltrolley motors.

4) Motors shall be totally enclosed, non-ventilated type,
certified for 30-minute time-rated operation atfull identification
plate power output in an ambient temperature of 104F (40C), maximum
temperaturerise 167F (75C), insulation not less than Class B s
ystem. Motors for hazardous environment, whereindicated, shall be
explosion proof.

5) Motors shall not be built integral with the crane framework
and output shafts shall be tapered. Thedesign shall include for
automatic application of motor brakes in the event of a failure of
the electroniccircuitry or of the power supply.


	
7/25/2019 HVAC Noise Control.pdf

46/84

www.PDHcenter.com PDH Course M245 www.PDHonline.org

Page 45 of 83

6) Each motor shall be provided with a full magnetic,
electrically operated, reversing-type controller
withthermal-overload protection, fused disconnects switch, and
control-circuit transformer.

7) Enclosure shall be fitted with a UL-approved drain and
breather and shall be certified and labeled inaccordance with UL
674, Class 1, Groups C and D.

ENCLOSURES

The enclosures house all of the electrical components on the
crane and are rated by the NationalElectrical Manufacturers
Association (NEMA) as to the level of protection they provide from
the conditionsin the surrounding environment. Typically, the most
common practice is to spe
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