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F 0 A E W 0 R D 

Ther e i s no quest i on or doubt conc erni ng the importance of ventllntion nnd local exhaust 

systems in industria l health e n~ineerlng . The obj ect in promul gating rules and re gulations of 

t hi s nature may he stated as twofold. (1) lt is proposed to establish mini mum standards Ly 

which installation9 shall be de s igned rmd evaluat ed and, (2) it will provide a basis for m•Jin· 

t aining and improvin~ the environment of the tvorka. 

General acceptance and strict applic ntion of nny cod e will ultirnnt ely be reflected tn 

nultiple advantages to the employee, the employer and the public. 

The Bureau of Engineering and Safety of the New Jersey Department of Labor and Industry 

has initiated these rules in cooperation with the New J ersey Industri ll l Safety Comr.littce f:Jr 

the benefit of both industry and the industrinl wor ker. The contents arc a res ult of close 

study, experi ence and ad!lpt a tion of nutionally recognized codes and publications, other stat e 

c~odcs and the review by the Industrial Hygiene F.;ng ineering Advisory committee of the Oivision 

nf Labor st and ards, u . s. oepartment of Labor of the International Labor Office•s propos ed 

Local Exhaust syst em Code. 

Comments and suggestions ~ re urged for presentation to and study by the Rules and Requ-

l ations sub- committee of the No w J ersey Industriul Co~rnitte e which group has exam i ned and rccom-

mended ttwsc rules and r e gulations for adoption. 

These rules supe rcede and replac e the former Engineer ln g Iudust rial st andards for vent ila­

tton, r eprint of 193U. which are out of print. 
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EXTRACTS OF' LABOR LA W S 

R.S. 34:11-48 Duty of Employer ill General: 

Every employer, shall, without cost to his e!nployees, provide reasonably effactiV{! devices, 11ea:ns nnd 
~ethods to prevent the contraction by them of any illness or dis ease incident to the work or process in which 
they are engaged . 

R,S. 3f•:t5-.1t WillfuL Self-exposure to Occup.:.tiona! Diseases shall include: 

1• Failure or ommission to observe such rules and rer,ulations as may be promulgated by the Department 
of Labor and p0sted in the plant by the employer, tending to the prevention of occupational diseases. 

2• Failure or omission to truthfully state to the best of the employees knowledge, in ansll'er to inquiry, 
made by the employer, the location, duration and nature of previous employment to the employee in which hP. 

was exposed to any occupational disease as herein listed, 

R.S. 34:6-58 Maintenance of Blowers: 

All employers conducting a manufacturing business and using emery •heels or ernery belts of any descrip­

tion, etther solid emery, leather, leather covered, felt, canvas, linen, paper, cotton or wheels or belts 

rolled or coated with emery 0r corundum or cotton wheels used as buffs, shall provide the same ll'ith blowers 
or similar apparatus so placed as t o protect the operators fram particles of dust thrown off and tv carry 
such dust directly t o the outside of the building or to some receptacle placed to receive and confine such 

dust. 

R.S. 34:1-37 Safety and Sanitation in Industry 

The deputy commissioner in charge of the Bureau of Hygiene, Sanitation and Mine Inspection shall perform, 
under the supervision and control of the Commissioner, the duties dev olving upon the department or the commis­
sioner with relation t o the eliminati on of dust, fumes and excessive heat in industrial operations, the in­

vestigation of occupational dise ases, the ventilation and sanitation of factories, mills, bakeries, workshops 
and places where goods are ~anufactured, the insp~ction of mines, quarries, tunnels and caissons, the dirdc­

tion of industrial safety education, and, such additional correlated duties as the commissioner shall direct. 

R.S • .14:1-20 

The Commissioner muy make and publish rules and regulations not inconsistent with law as he shall deem 
necessary to enforce the provisions of this title. 

Whenever any condition is found to exist in contravention of any provision of this title, the Commis­
sioner may by written order signed by him specifying the things to be done and the time f or co;nplie.nce, re­
quire such C(>Oditions to be corrected. 

The owner, agent or lessee of any fact ory, workshop, mill or place where the manufacture of goods is 
carried on shall provide in each workroom proper and sufficient ventilation and means of ventilation which 

shall so fnr as practicable render harmless any excessive hettt, and any steam, gases, vapors, dust or other 
impurities injurious t · hea lth that may be generated in any manufacturing process, 

In the event of insufficient ventilation, the commissioner shall order adequate means of venti lation to 
be provided. Whenever dust, gas, vapors or other impurities ure generated by any process in suc h manner as 
to be inhaled by employees to an i njurious extent and it appe;\fs to the Col'!missioner that such c ond itions 
could be substantia lly improved by a fan or other mechanical means he may order the installation of such fan 

or mechanical means nf proper construction. 

Any owner, agent 0 r l essee failing to comply with an order 0f the comnissioner, shall be subject t o a 

penalty of ten dollars ($10.00) for each day such failure continues after the expiration of twenty (20) days 
fr om the day of service of the written order nn him. 

R.S. 34:6-1 Fire escapes; fir e protection: 

Every factory, workshop, mill or place where the manufacture of goods of any kind ie carried on shall 

under the supervision and direction 0f the Cnmmissioner ba pravided with ample and proper ways and r.;eans of 

egress or escape in emergency aris ing frorn f ire or other~ise , s uf fic i ent fnr the use of all pe r s ons therein, 

and as we ll shall be pr otect ed , so far as practicable, aga inst the orig in and spre:'ld of fire. 

R.S. 34: 6- 141 Owne r t o r egi st er before co~mencin ~ business: 

Every person en[,ng ing tn any praductive industry within the supervision of the department, as a factory, 

workshop, mill, newspaper plant, printery, or cn111mercial laundry shnll r eg ister the same with the commiss ioner 

before the commencement of business, giving the l egal name, homtJ address, the nature of the business, the 
ma.~:imum nul!lber of persons t(, be employed , and such other data as the commiss ioner may require. 
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S E C T l 0 N 1 Pur~ose aild sco~e 

1.1 Purpose: 

It is the purpose of these rules to provide minimum standards of performance, workmanship nod material; 

and to provide for standard safeguards and sate practice in the operation and maintenance of dust, gas, vapor, 

mtst and fume removal systems. 

1.2 Scope: 

These rules shall apply to every industrial or registered business establishment engaged in operations 

creating dust, gaS or fume, the control of which is herein specified~ 

S E C T I 0 N 2 Definitions 

2.1 General Definitions 

2.1.1 4pproved: shall mean approved by the commissioner of Labor and Industry or his authorized 

representative. 

2.1.2 Comrr~issioner: shall menn the commissioner of Labor and Industry of the New Jersey Department of 

Labor and Industry or his authorized representative. 

2.1.3 Depart•ent: shall mean the New Jersey Depurtment of Labor and Industry. 

2.1.4 Division: shall mean tho Division of Labor of the Department. 

2.1.5 Rureau: shall mean the Bureau of Engineering and Safety of the Division. 

~.1,6 D~puty Director: shall mean the deputy director in charge of the Bureau. 

2, 1. '1 P L1ce of Employment: every factory, workshop, mill or other place where goods are mnnufact ured; 

laundry, bakery, confectionery, newspuper plant, printery, mine, quarry; and mercantile establish· 

mcnts. 

2,1. 8 Registered: shall n:ean ~very pt,rson or firm listed with thll Department in accordance with 

rt. s. 34:6•141· 

2.1.9 Effectille date: the date indicated on the cover on which these rules and regulations become 

effective. 

2.1.10 Rule•: shall mean rules and regulations. 

2. 1.11 Existing: installed or operated before the effective date and including work for which plans have 

been approved prior to the effective date. 

~.1.12 Shall: where used, shall mean a mandatory requirement. 

2.1.1a Should: shall mnan an advisory or recom1:1ended practice recognized as [iUtisfP.ctory to the Depart­

ment. 

2.1. 14 Singular· Plural: the singular shall mean the plural and the plural the singulnr. 

2, 1.15 AdequGtely, effective, securely: shall mean satisfactory condit ions subj uct to deter mination by 
the commiss iondr. 

2,1.16 Substantial: shall mean construct ion of such strength an<l workrmnship that the nssembly shall 
und e r normal or reusont~bly foreseen conditions or circumst ances resist usage, wenr, shock and 

deter lord ion . 

2.2 Special Oefinitions 

2. 2.1 Exhaust System: shall mean a syst~m of l'lechani<:al VIJiltilation or other air-flow producing e'luiprnent 

for the removal of dusts, fibr es, fumes, gases, mists, vapors or refuse, including all hoods, ducts, 

exhausters, air cleaning equipment and recP-ptacles when r equired, and nny other (Jart necessary for 

the proper installation and operation of the syst em , but does not include any part of the building 

s true ture. 

2.2.2 Hood: shall mean the totnl or parti a l encl os ur e forming that pa rt of nn exhaust system wh i ch is 

nearest to the point of origin or liberation of the atmos phe ric cont am inant or the refuse and 

through which air enters the syst em durin~ operation. 

2.2.2.1 Enclosing Hood: 1>hnll t!!Can one whic h (a) projects over the entire c>peration, (b) is fixed 

in position in such a location tb!\t the head of the workman in all his normal opernting 

positions while working 1~ in front of nll hood openings and (C) is completely enclosed on 

a t least two sides . 

2. 2, 2· 2 Canopy Hood: shnll rnean a hood which projects ower the entire oper n t l on a nd which docs not 

conform to section 2.2.2.1• 
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2.2.2.3 Lateral £:r:haust i[aod: shall mean a hood which does not project over an operation, nnd in 
'olhich the direction of air movement into the hood or hoods is substantially horizontal. 

2.2.3 Duct: sh~ll ~ean piping, conduit tunnel or passage forming part of an exhaust system. 

2.2.4 Branch Duct: shall meun a duct or pipe connected directly to the hood or to a ~ain duct. 
2.2.5 ~ain Duct: sha ll mean a duct or pipe to which one or more hranch ducts are connected, and which 

connects such branch ducts to the remainder of an exhaust system. 
2,2,6 EJCharater: shall menn the exhaust fan or other air flow producing equip111ent which serves to move 

the air through nn exhaust system, including its source of ;not i vc power . 

2.2.7 Air Cleaninl!l Equip111ent: shall mean that part of an exhaust system in which part ot" thu ntmosoheric 

contaminants collected by the syster:~ are removed fr•Jm the air stream before it is expelled through 
the dischar~e duct, and includes settling chambers, cyclone separators, screens, cloth filters, oil 

and water air washers, electrostatic precipitators, centrifugal separa tors and fan type c o llect ors, 

and nny other approved type of air cleaning equipment. 

2.2.8 hefuse Receptacle : shall mean a box, cha~ber, vault or tank into which the dust or other rufusc 

from the air cleaning eQuipment is deposited. 

2.2.9 Fire Wall: 8hall mean a fire resistant wall which sub-divides a building or separates buildings to 
restrict the spread of fire and which starts nt the foundation and extends continuous ly through ~ll 

stories to and above the roof. 

2.2.10 Pitot n1be: shall mean a velocity pressure indica ting instrument cons isting of un impact tube with­

in an outer or static pressure tube connected to a manCJnet er gauge . 

2.2.11 Abbreviations: 

FPM • f ee t per ~inut e 
CFM - cubic fe e t pe r ~inut e 
Ft. - feet 
In. - inches 
Oia.- dia:net er 
PPM - parts per million 
Ug. • ~ icrngraMR 

2. 2.12 Hazard Po tential: shall be on index, on a s c1-1le of frol!l A to C inclusive ::Jf the s everity o f the 
haza rd ass ociat ed v ith a substance beca use o f t he t oxic or explosive nature of tho vapor, Gas, or 

mist proouced tllere f r<>m. 

2. 2.13 Rate of Gas, Vapor, or ,Jist Evolution: shal 1 be a numerical index, on a scale of fr om 1 t ·1• 
inclusive, both of the r e lative capacity of the substa nce or operation to proouce gas, va por, or 

mis t and the relative energy with which it is projected or carried fro~ the point of gene ration. 

S E C T I 0 N 3 compliance 

3.1 compliance with the requirements of these rc~ulations s hall be necess ary in all places n! employment as 

set forth in the scope article 1.2• 

3,2 I n cases of practical di ff iculty or unnec essary hardship, the commissione r may grant exceptions fr om thes e 
rules provided that a r equest f or s uc h exception has bee n made in "'riting to the oe puty Director. i xc eptions 

can only be granted wheu it i s clearly evident that a satisfactory, safe and sanitary c ondition is attained but 

cannot be granted in a ny case wher e conflict would be c reat ed with mandatory r equirements of the l aw. 

S E C l l 0 N 4 Requirements for Exnaust Systems 

4.1 (;eneral Requiren.ents and Mininui.w S tanJard lies i .;n '• o. ta 

4.1.1 In orde r t o permit the use of the shortest l engths of ducts and the l east number of bends and t o 

ensure pr oper proportioning of air flow fro~ the vari ous hoods, processes t o be connected t o the 

same exhaus t sys t em should be located clos e t ogether whe r eve r possible. 

4.1.2 Processes generating or liberating different kinds of dusts , gases, mists, fumes, or vapors which 

mi~ht combine into explosive or flammable !)rnducts or compounds shall not be c onnected t o the s ame 
exhaus t systems. 

4.1.3 The capacity of e xhaust systems sha ll be ca lculated on the ass umption that a ll hoods connect ed to 

the sys t em are open, except whe r e the s yst em Is s o int erloc ked tha t onlY a portion or the parts of 

it c an he ope r ated at a given time, in which case the capacity s ha ll be c a lcula t ed on t he bas i s that 

all the hoods in the gr oup requiring the greatest volume of exhaust are open. 

4.1.4 All parts of exhaust systems sha ll be as fr ee as poS$ible f r om air lea kage e it her into or out of the 
syste1:1 except a t po ints where nir is taken into <)r disch.,rged fro111 the sys tem by desi gn, and the in­

t e rior of all parts shall be srooth and f r ee of obstructions. 
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4.1.5 All metal parts of exhaust systems she.ll be e ff nctively grounded. 
4.1.6 Exhaust systems shall be kept in oper~tion whenever any machine c ~nnec t ed to them is in use. 
4.1. 7 Hoods, ducts and oth;~r parts of exhnust syster~s subject to contact with corrnsive gases shall be: 

a. constructed of corrosion-resisting Materials; or 
b. coated, inside with asphalt, rubber, bitumostic paint or other corrosion resisting substances, 

4.1. fj workrooms e:quipped with exhaust syste~;s shnll be provided with clean or fresh nir sufficient to 
replace the air removed by the systems so that the workers are not subject ed to draughts of air: 
a. having a temperature 111ore thun J0° f, be lou.• the general temperature of the r oom; or 

b. exceeding . the following velocities. 

Distance of ~ir Inlet 
Above Flo~r Level 

(F'ee t) 

Less than R 

8 - 12 

12 - 18 
More than 18 

Maximum Permissible 
·---~~~------

(Feat per minute) 

120 

250 

500 

1000 

~.1 . 9 suction hoods for exhaust systems shall be so designed and l ocated ns to provide the necessary a ir 
velocity with the sm:~lles t possible volume of air fl o.v ing into the hood, either hy enclosing the 

process as much as possible or, wher ~ it cannot be encl os ed, by -
a. placing the hood with the opening as close as practicable to the source of contamination; 

b. shapin.~ the hood to confora to the area of contamination; 

c. providing flanges, vanes or baffles if necessary, and 

d . locating the hood opening or part o f it, so that the dusts, f'ibres , fumes, gases, 111ists, vapors 

or refuse will fall, be project ed or be dra~n into the hoo d in the directi on o f air f low. 

4.1.10 The f oll owing air velociti es shal l be attaine~ for capture of dusts , fu~es and vapors releus ed in 
certain processes. 

conditions of Generation 
of contaminant 

t• Released without noticeable 
air 140ve<~~ent 

2· Released with low air 
velocity 

3. Active Generation 

4. Released wi t h great force 

?.iinimU:'l .1\ir 
Velocity 

50 fi'.P. 51. 

100- 200 F. P. M. 

200·500 F.P. \1. 

500-2000 F. P. M. 
and hi gher 

Typical Proces ses• 

F.vaporati on of liquids 

Paint .Spraying in booths , 
dumping dust into happer 

Stone cutting, mixes burre l 
filling, conveyors 

Grinding, heavy crushin~ 

4.1.11 Prov i sion shall be made t o e liminat e or control cross currents or other a ir move~ent wh ich would 
interfere with the contro l air c urrents created by the hood and render the exhaust sys t em ineffective . 

-1 .1.12 Whe r e hoppers troughs or e ther r eceptncles beneath work tables , work benches or f l oors. serve as 
suction hoods for downward exhaust of metal or r:; 1neral particles or of fU!]es, ga:;cs, vo.pL•rs, etc , , 
the connection vrith the branch duct shall be ~tude at tlw s ide of the hood :\nd the bottom utilize<1 
f or trapp ing the lar~er particles . 

4.1.13 suction hoods f or exhaust sys t ems s hall be f r ee fro~ s har p edges and r ough burr s , and s uitably 
reinforced when neces s ary. 

4.1.14 Ad j ust abl e hoods on exhaust s ystems sha ll be pr ovided with convenient nnd r apid nc t i on adjusting 
devices. 

4,1.15 Where o duct syste~ is used fer r emova l of flammable dusts, fibres, fumes, gases, mi s ts , vapors 

or r efus e this sys t em s ha ll be self c ont ~ ined, and no r oom or nth mr por t i on of a f actory bu i lding 

sha ll be us ed as an integ r a l part af the sys tem unless it i s of non-combustible c onstruc ti r::n and 
used for no other purpos es , 

4.1.16 The a rea of the mai n duct i n an exhaust sys t e~ s ha l l be in r eas onabl e proportion with t he c ombined 

ar eas of t he branch duc t s j oi n ing i t , t aki nl into account acceptable d iffer ences i n air-fl ow ve l oci· 

ties and duct resis t ance a llowances. Ducts r.tay be s ized for cons tant r es ist ance and based on s uch 

public at ions 1\S thn Duct Resistance Ch a rt publishod by the .-\ r.te r ican Soc ic ty Heating and ventilating 
Engineering Standard. 

4.1.17 Exhaust ducts f or r emova l of f la~mable fu~es , gases, mi s ts, vapors Rnd r es iduas s ha ll l ead t o the 
outs ide of the build i ng as dir actly as poss i ble, and not througl1 inter medi<~te r oor.ls unl ess this i s 

unavoida.ble and approved. 

• tN ANY CASE THE MI NIMUM AI~ VELOCI TY SH~LL BE SUFF IC I ENT TO '\ EDUCE THE C ONCENT R ~TIO N OF VAPOR S , MI STS, ETC. 
BELOW THE ~P P R O V ED MAX IMUM ALLOWAB LE CO NCE NTRAT ION LIMI T AS SET FORT H IN THE MAXIMUM ALL OWABLE CO NCENTRAT I ON 
COD E. 
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4.1.19 The followin~ transport velociti es a re recommen~ed for conveying dusts, fumes and vapors released 
in manufacturing processes, but in a ll mses the v elocity shall be adequate t o prevent settlement 
nf mntcrial. 

Material conveyed 

j. Vapors ~ ll,USe&, fm,.,es, 
very light dusts 

2. Medium density, dry, dusts 

J. Averaile industrial dusts 

4• Heavy materials 

5· Large particles, high density 
loads, •oi•t m11terials 

•(Refer to Dep•lrttnent rulu governing specific requirement s ) 

Design velocity• 

2000 f.p.m. 

3000 f.p . m. 

4noo f.p.m. 

5000 f.p.m. 

.5000 f.p.m. and 
over 

4. 1.19 ouc ts shall be so located ns to require minimum length of duet <1nd a minimum number of tJenris or 
C l!Hl!i'S, 

4,1 1 20 oucts shall be constructed entirely of materials of adequate strength and thickness to meet the 

conditions of services and minimize damage due to accidental contact. csee ~.2) 

4.1o21 Ducts shall be installed as to 

a. be rendily accessible for inspection, cleaning and repairs; 

b. provide proper draina ge of condensation; 

c. avoid interference toith the operation of cranes, elevators, trucks, etc. 

4.1.22 ~hare possible ducts shall he placed so that no pmrt is less than six (~) inches above the floor or 
six (6) inches below the ceiling. 

1.1.23 All reinforcing of ducts shall be done on the nutside of the duct. 

4.1. 24 DaL1Pers, gates or orifl.cc plates used for the purpose of ll'lllancing air flow in an exhaust system 
shal.l be rivetted or otherwise permanently fastened. 

4.1.25 oucts shnll he kept open and unobstructed throughout their length. 
4.lo'28 oucts shall have no openings other than those required for the proper operation and maintenance of 

the system. 

4.1.27 The inside diameter of any duct or elbow conuected to the colhrr. on suction hoods shall be full 

branch-duct size and the collars on the hnods shall ftt tightly into such connecting ducts or elbows 

without clearance . 

'1.1. 28 Where it is necess>1ry to pas!! exhaust ducts or their inlets or outlets through a fire wall, an 
r1utornati.c fire door or shutter shall be provided on each side of the wall. 

4.1.29 Where exhaust ducts vass through floors, partiti~ns, walls, ceilings or roofs, the space around the 

duct sh~ll be s&aled with asbestos, miner~l wool or other non-co~bustible material, to prevent the 

passage of flame or smoke. 

4. 1.30 Exhaust systems for removal of combustible refuse or stock of an explosivu nature shall be provided 

with safety relief vents. (See section 2) 

4.1.31 Motors employed in exhaust syste~s shall be of a type designed and constructed for the particular 

con,1itions or hazards, or shall be located outside rooms in which flammable dusts, vapors, etc. are 
being generated or removed. 

4.1.32 Where highly flammable materials or vapors are pdssed through fans, the entire wheel of the fan or 

casing shall be of non-ferrous material. 

4.1.33 Where conditions permit, fans shall be located on the clean air side of the separator equipment, 
particularly where abrasive dust, explosive ma terial or harmful gas es are exhausted. 

4.2 ·Vinimu111 Standard Specificati'Jns for Construction und Installation of Exhaust Systems. 

4.2. 1 Materials shell be galvanized sheet metal or other mate rial of equivalent strength or suitability. 

Flexible rubber, metal or compos1tir.n hose of a substantial character may be used for connections 

between hoods and piping where movement of tho hood is required. 
4 2.2 ~uct~ shull be so constructed as to provide structural strength and stability at least equival ent 

to sheet steel of not less than the following thickness: 

Dinmc~tcr 

f~ inches or less 

9 in. to 18 in. 

19 in. to 30 in. 

Over .10 
4. 2.3 All elbows , bends and 

u. s. (J!lU!JC f or 
Non Abrasive Abrasive 

Materials ousts 

2t, 

22 
20 

18 

20 

18 
16 
14 

U. S. GllU IO(O f or 

Fumes, Vapors, Gases 

24 

22 
2() 

18 
f ittings shall be two gauges heavie r than runs of c orresponding diame t er. 
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4.2.4 All elbows s hould be ma ·e on a radius in the throat of not less than 2 times the diameter of the 

elbow. No internal crimped edges shall be used. Roctan~ular elbows or bends, venturi shaped elbows 

or other bends of l ow resistance design may be used in place of tho l ong radius elbow. 

4 . 2.5 All joints shall have at least a one inch (1 in. )l ap Jllacect in the d i rection of nir fl ew. All jnints 

and seams shall be soldered , welded, rivetted or otherwise be rigidly c onnected and made air tight. 

A.ll strai ght scams shall be rivetted with tinned rivets placed on not !'lore than 3 inch cent ers un­

less w2lderl or made by means of a groove or l ock seam. 

4.2.6 All pipe collars and branch pipes shall enter the main pipes at an angle not exceeding ~5 degrees. 

Not more than one (1) branch pipe shall entur the main pipe at the same ~oint. 

4. 2. 7 .o\11 telescopic slip joints sh:; ll be t wc; (2) gau;;es heavier tha'l the outside pipes, and pr CJvidcd 

with a fastener to hold same in position. The inside pipe shall extend into the outside pipe ut 

least one duct diameter and not less than six (6) inches when the j oint is fully extended. 

4. 2. ll At the po l.nt where the piping connects with the sue t l on side of the exhaust fan, there s hrd I be n 

detachable sleeve at least 18 inches 0r one pipe diameter in lenRth, 

4.2.9 All pip i ng sha ll be braced e nd support ed in u substantial manner, a t l east every ten (10) f eet . 

Horizontal runs must not sag and vertical runs shall not be subject to lat e r a l movemont. 

4.2.10 Oust separators shall be set in structural steel frames on substantial f oundations and all connect­

ing piping suspended or supported with substantial braces, 

4 . 2.11 Clean out openings should be in the lowe r side of the pipe and of sufficient size to permit ready 

access t o the interior. They shall be equ i pped with tight fitt i ng sliding or swing ing door s or lids 

with latches. They should be locat ed at the bottom of all vertical ruus o f pipe a nd sha ll not 

exceed twenty foot (20ft.) intervals in horizontal runs or wherever settlement is likel y to occur. 

4. 2.!2 Chip traps !:1!\Y be installed in the exhaust pipe to cdlect lnr~:te particles of muterial provided the 

trap dischar :NS into an enclosed container fr om which the rJateri:ll shall be refldil.Y removable f or 

disposal. 

4.a.t3 The length of transition pieces should be six (6) times the d ia~et er of the transition inlet pipe 

and should r~aint 1~in a stra i ght run on the bott om of all horizont !\1 ducts. 

4, 2. H Main duct s should be blanked off at the tail end with removable caps and the last brnnch connect i ons 

should be not more than one (l) diameter fro~ the capped and. 

SECTION itequireHitmts for Grin;ling, r«Jlislling and iauff ing Equiilmeiat 

5.0 General - Minimum branch duct ve l ocit i es f or met a l grinding, polishing a nd buffing equ i pment s hall be 

4500 F.P.M. unles s otherwis e noted, 

5.1 Exhaust outlets of suction hoods for abras i ve grinding cut off buffing and po lishing wheels and f or scratch 

brush wheels over six (5) inches in diameter on fl uor stands, pedea tal s , bllnchcs cr specia l purpose ~o~rinding 

r.mchines and for cuttinr. off wheels , and the branch duc t s c onnected t o the hoods , s htlll have not l ess than 

the foll owing inside dinrne t ers a nd a ir quantities. 

Di ~mete r of Whee l 
Ty[le 1 - ,1bras ive (;rinaing, Surface GrinJing & Cut Off ~~'lax i•um ' . 

··~ tn.. [)ia, .,. 
1Ji tn. Air 

Type 11 - Bujfing, Polishing, ScnJtch Thi ckness (Inches) Rraneh Duc t (in . ) l)ua11t. en: 

Type of iiheel 11 11 11 

lfnder 9 inches 1'1 '2 '} .1 ,1\1, 221 .1(10 

9 to 16 2 3 4 41/ ,, 392 497 
!7 t o 19 3 4 41·~ 5 4(/ 7 614 
20 to 24 4 5 5 5Y, 614 74 2 
?.5 to 30 5 6 6 (;I ' , >, 885 1()35 

31 to 36 6 7 1200 

5.2 Where ~heels used f e r grindin~ . po llshing, buff i n~ or scra t c h grinding exceed the thic kness for the c or ­

r es pond i ng d iame t e r R specified in soc . 5 .1 abov8 , the min i mun inside diamete r of the hood out le t a nd the 

br anc h duc t connec t ed t o the hood s ha ll be i ncre as ed 0,3 inches for e~ch 1 i nc h i n0rease i n whee l t hic kness , 

provid ed tha t the inc r ease s ha ll be such a s to hring the di ameter nt l east up t o the next hi ghe r 

d i •1met er in s uch s ect ion. 

5.3 s uc t ion hoods f or horizontal dis c grinder s s hall be c onn ec ted t o o11e or more branch duc t s o f the f oll r,wing 

minimum inside diamet er s : 

- 5 -
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~nximum Diameter (DiSC) 
and type of machine 

;,11 n i:num Ntmb<Jr 
of sranc h ouct 

Single-Spindle Horizontal Disc Grinder 

Up 

1.1 
20 

31 

to 

in~ 

in. 

in. 

12 
to 

to 

to 

ln. inc!. 

19 in. incl. 

30 in. 

36 in. 

~aximum Diameter (Disc) 
and type of machine 

oouble spindle Horizontal 

u,. to J.C'/ in. incl. 

20 in. to 25 in. incl. 

26 in. tu 30 in. incl. 

31 in. to 53 in. inc l, 

51.! ln. to 7'l in. incl. 

uisc 

1 
1 

1 
.t 

Minimum nur:uer 
of Branch nuct 

Grinders 

1 

2 

" 

~inimum Oia•eter of 
e'lch uuct (Inches) 

3 

" 
5 
6 

Minimum Diameter of 
each ouct cincheS) 

5 
6 

7 

fi 

8 

Mini.num Air 
l(uant it ies CFM per Duct 

221 
392 
6!4 
885 

MinirniJr.t i\.ir Quantities 
Cf'M per Duct 

614 

885 
.t 200 

.8R5 

1.570 

-------- ----···--·------·---·------------------~ 

5,4 suction hoods for vertical disc grinders shall be connected to one or ~ora branch ducts of the following 

inside diameters. 

Mnzi111u111 Dia111~ter nj {lise 

T.vpe 1 Where one-half or ~~on: of the 
top of the disc is covered 

Type 11 Where less than one-half of the 
top of the disc is covered 

-----------------------
Up to 20 in. incl. 

21 in. to .10 in. incl. 

.11 tn. to 53 i". incl. 

51, in. tu 7'l in. incl. 

Mtnil'tum Number of 
Br ::tnch Ducts 

Type 1 Type 11 

2 

2 2 

2 4 
2 .~ 

Minimul!\ 
o1in1mun: Dia. of Air Cf'M•duct 
Each nranch ouct Quantities 
Type 1 Type 11 Type 1 Type 11 

----
4~'1 4 4.97 392 

4 sv. 392 74'2 

6 6 8.Q,'j R85 

.~ 7 .1570 120/J 

5,5 suction hoods for belt grinders shall be connected to branch ducts of a minimum inside diameter of 3 inches 
for belts up to 3 inches in width and increased Ya inch for cac!l 2 inche'! or fraction thereof increase in 

belt width. 

S E C T I 0 N 6 Requirements for woodworking ~achines 

6.0 General -Mini mum branch duct velocities for woodworking ~achines shall be 4000 F.P.M. unless otherwise 

s pecified. 

6.1 s .. mders 

6.1.1 Suction hoods for disc sanders shall be connected t o one or more branch ducts of the following 

miniMum inside diaMeters: 

Maximum Diameter !l<inimum Numbe r of ~~ inimur~ oine1etc r of :•11 n i !:!U~l Air QUantity 

Stand in~ Disc Branch Ducts Each Duct (ln.) Duc t (CFM) 

Up to 1? in, incl. 1 4 349 

13 to 18 1 4~1, 440 

tCJ t o 26 5 544 

27 to .12 2 I, 349 

3.? tv 38 2 (1 )·4 .149 

(1) ·5 544 

39 to 4R 3 (1)• 5 .544 
(2)·4 349 

6.1. 2 suction hoods for drum sanders sha ll be connected to branch ducts of the followinp; minimum inside 

diar.!"l ters: 

"6" 
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Meximu~ Dianeter or 
Length Drum sander 

(Inches) 

Diameter - :.;insle orum sanders 

Up to 10 
Over 10 
Over 10 
Ouer 10 
Over 10 

Length - Triple Drum snndeu, 

Up to 30 

31 to .16 
37 to f,'J 

43 to 48 
Over 4R 

Maximum surface 
Area 

(SQuare IncheS) 

200 

400 
700 

1400 
24(10 

Minlr::u~ Dir ... r.H~ter 
sr::.nch Duct 

(Inc he~) 

4 

4!<: 

5 
6 
7 

7 

8 

.'J 

to 
t1 

Minimum Air 
Volume 

349 

440 

544 
786 

10Gll 

1068 

13116 
176R 

2180 
3640 

6.1.3 suction hoods for each horizontal belt sander using the bottom run of the belt shall be connected 
ta two brllnch ducts one nt the bottom and the other llt the top having the follow in~ ~ ini~;u:1 inE 1,· ;:: 

diameters: 

Minimum l'lidth of Mininun Diameter l)f :1Hnimun Air 
Belt (Inches) nrt .. nch Duct Volume --------

Bntton Top Bottom Top 

(}p to 5 4!·~ 4 4/,() 349 

6 to 9 5 4 544 349 

10 to 14 6 (jl ~ 786 440 
Over H 7 5 1(1f.8 544 

6.1.4 ~here horizontal belt sanders usins the tnp run of the belt are operated exclusively on flat work, 
top ducts \~re not necessary, b~t ;vhere other work is done a suction hood abtJVe the work shall be 

connected to telescopic br~nch ducts conforming to sec. 6,1,3 ab ove, 
6,1.5 Suction bonds f or vertical belt sanders shall be connected at the bott on to a sin~le branch duct 

conforming to the dimensions for botton ducts specified in sec. 6 . 1.3 above, where thn rear belt and 

buth pulleys are enclosed. 

6. 1.6 suction hoods for post or colu~n swing arm sanders shall be connected to one branch duct of 4 inches 
minimum inside diameter divided into two 3 inch rtianete r ducts. 

6.2 Lathes 

6. 2.1 The insiclo dinmete r of branch ducts connectE<d to suction hoods on automatic wood turning lathes 
shall be not less than 4 inches, and sh!tll be increased acc ording to the size and character of the 

worlc. 
6.2.2 The inside di~meter of branch ducts on non•automntic wood turning lathes shall bu not less than 

'1 inches. 

6.3 Joint ers 

6.3.1 The inside dianote r of branch ducts connected to sucti on huods for jointers shall conforn to the 
foll owing: 

size ,·, f cutt i ng Brnnch ouct 
Knires Dia~1et er Air vo luP..'e 

Up to 6 in. 4 tn. 349 
7 til, to 1'l in. 4~ in. 44(1 
13 in. to 20 tn. .') in. 544 
Ov er 70 in. 6 in. 7R6 

6.4 Matchers, ~foulders and Sizers 

6.4 . 1 suction hoods for each matcher, mauldin!{ planer :>r timber sizer shall be connectec to f our (4) branch 
f1ucts one at the top head, nne at the bott om head and one ut each side, !laving the f ollowing r.~inimum 

inside diameters. 
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size of Machine 

Up to 7 in. 
8 to 12 in. 

13 to 18 in. 

19 to 24 in. 
Over 24 in. 

Top 

5 
(; 

7 

8 
9 

Head 

in. 
in. 

Ln. 

tn. 

in. 

Minimum Diameter of 
B·:>ttom Head 

4~ 

5 
6 

7 

f! 

nranch ouct irii nimum Air Volume 
Each Side for Each M:1chine 

4 1233 
4~~ 1670 

5 '23.98 

6 3?50 

7 4232 

6.5 Sash Stickers 

6. 5.1 suet. ion hoods fnr sash stickers shall be connected at each heat! t0 a branch duct of a minimum inside 

of 4 inches. 

6.6 Planers 

6. 7 

6.6.1 suction hoods for Cf~ch single or double wood planer s hall be connected to branch ducts having the 

f ollowing minimum inside diameters. 

Shapers 

Minimum Size of 
cutter Knives 

Type 1 Sin~le Planer 
Type 11 D~Ublc Planer 

Up to 20 in. 

21 to 26 

27 to 36 
Over 36 

and Variety Machines 

Minimum Diameter 
nottom ouct 

Type 11 

5 
5 

6 

7 

of Branch Duct 
TOP Duct Minimum Air Volume 

Type 1 r~·pc 11 per Branch 

5 5 544 
6 6 786 
7 7 106R 
.g R 3qfi 

G.; . 1 suet ion hoods for wood shapers t\nd variety mac.hines shall be connected at e!lciJ spindle t a a branch 

duct of a minimum inside diameter of 4 in . t o 6 in, according to the size and character of the work. 

6. 8 Panel Raisers 

6. 8.1 suction hoods for panel raisers shall be connected at euch head to a brr.nch duct of a minimum inside 

dia~etcr of 4 inches. 

6. 9 Tenoners 

6. 9 . 1 suction hoods for t enoners shall be connected to one branch duct at the bott or.t head and oM at the 

top head, each having a minimum ins 1d•3 diameter of 5 inches and a t each :1dd it ional head t o one branch 

pipe having IUl ins ide diameter of 5 inches. 

6.10 Dov•1tai lers, DoVIelers, GlJiners, Ploughs and Relishers 

6.10.1 Tho inside diameter of branch ducts connectod to suction hoods f or dovet\lilers, dowel l'lachines, 

~;ainers, pl our,~s flncl relishcrs shall be not less than 4 lnches. 

6.11 Saws 

6.11.1 suction hoods f0r each band saw s hall be connected to t wo branc h ducts. one at the fr ont of the saw 

and the <>thcr at a point near the tloor on the uprun side of the l ower wheel having the f 01lowing 

minimum inside diameters: 

Maximum Wirlth of ~liniMUI!l Air volumes 
sand snw Blade Minimum Diameter of Bra nch ouet per s aw 

oown aun Up Run 

Less than 2 in. 4 ,, 698 
2 in. to 3 in. 5 5 1088 

3 in. to 4 in . 6 5 1.130 
4 ill. to 6 in. 7 'i Ui12 

6 in. to 8 in. 8 5 1.?40 

6.11 . 2 suction ho0ds for s e lf feed circular rip saws shall be connected at the t op to one branch duct of 

4 inches minirmm diameter and at the bott om to a second branch duct •) f a minimum inside dia!!leter vf 

either 5 inches f or s a ws up t o 1ij inches or 6 inches ! or saws over 16 inches in diame t e r. 

6.11.3 suction hoods fnr large se lf fe~d ri p saws fo r gr een lumber s hal l be c0nnected a t the bottom t o one 

branch duct of 7 inches in minirnur,, diameter nnd at the t op t o t! second duct of 6 inch minimum inside 

diamet er. 

8.11.4 suction hoods f or circular resnw mills with hipsaws sha ll he Colnnec tcd at the bottom t o onll branch 

duct and at the t op to a second branch duc t of the f o llowing rninill',urn inside di;u!!ete r : 

-a-
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Minimum Diameter of Branch Duct Air Volume for 
Diameter of II.CS:.\W sot tom ouct TOP uuct e:tch sa~v 

Up to 24 in. 5 in. !, ~n. 893 

25 to 36 in. 6 in. 4Y: in. 1126 

37 to 4P. in. 7 in. 5 in. 1612 

Over 48 ~n. 8 tn. 5Y, tn. 2138 

~. 11.5 suction hoods for swing saws sh?. ll be connected to ;1 single brn.nch rluct of a minimum inside 

diameter of either 4 inches for S<1WS up to 20 inches in diameter or 5 inches for saws over 20 

inches in diameter. 
6 .11.6 The inside diameter of branch ducts connected to suction hoods for woodworking circular saws 

other than those specified in sec tions 6.11.2 to 6.11.5 shall be as follows: 

Diameter of 
s aw (Inches) 

Up to 16 in. 

17 to 24 
Over 24 

fi.12 Chain :•lor ti se 1:,'achincs 

M inimu~ Diameter of 
nranch [luct 

4 

4X 
5 in, 

Air Volll!!IC 

349 
440 
544 

6.12.1 suction hoods for chain mortise machines shall be connected to a sJ.ngle branch duct of not less 

than 3 inch inside diameter. 

6.13 Hog Chippers 

6.13.1 The inside diameter of branch ducts connected to suction hoods for hop, mills shall be not less 

thnn il inches for machines up to 12 inches wtde or 12 inches for mac hines over 12 inches wide. 

6.14 Floor Sweeps 

6.14.1 The Inside diameter of exhaust ducts for floor sweeps in il'oodworking plants shall be not less 

than 6 inches for fine dust and up to s inches for coarse material, anll the ditJensions at the 

mouth at the floor shall be at least 12 inches by 3 inches up to 12 inches by 5 inches. 

S E C "f I 0 N 7 Requirements for Open Tanks 

7.1 control of atmo3pheric contamination due to open surft1ce tank operntions shall be by one of the following 

means: 

a. Enclosing hood exhaust 
b. Lateral exhaust 

c. Overh.:ad canopy u:hon&t 
d. General room (dilution) ventilation 
e. Any other method providing equivalent ventilation or control 

7.2 open surface tan!( opere.tions shall be classified into 12 c·llisses, numbered A·t to c-4 inclusive . 

7.2.1 Class is determined by two factors, (a) hazard potential designated by a lett er A to C inclusive, 

and (b) rate of gas, vapor or mist evolution designated by a number fro~ t to 4 inclusive, 

7.3 Hazard potential s hall be determined from the following t able with the VRluc indicating ireater hazard 

being used, except for steam or ~ater vapor from non-hazardous operation~ which shall be included under c. 

Hazard Potential 

A 

8 
____ _ c 

Gas or Vapor• r.Jis t • 
---- ------------------

0·100 ppm 0-100 ugjcm 

101·500 PP• 101·500 ugjcm 
over 500 ppm over 500 ug/ ciA ---------- '~------------~~~~-----

• Refe r to Department rules governing Ma%imum Allowable Concentra t ions 

Flas h Po int 

under 1-oo..,-f.·-:--·----
100- 200° F. 
over 200° F. 

1.4 Rate of ~tos, vapor or mist evolution shall be deterl!!ined from the following tahle using the lowt;st uumericBl 

value, except for stea m or water vapor from nco-hazardous operations which shall be included under 4· 

Liquid Degrees Below Boiling Relative 
Ra te Temp o p. Point evaporation 
1 o 11tr 200 o- 20 F as l 
2 150· 200 ?1· 50 f.!e dium 
3 94·149 51 -100 SlOI . 

_____ 4 ____ _ ~::...n'--d-"e-'-r_9,.;4:.---::==:---o_v~e~r....::.1.:::.00~--:======::-__:N_:_t:..:' !:._-====== 

Ge.ss ing 
--mgn----------

!,!ediulll 
Low 
Nil 

----~------------·----
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7.4.1 Relative evaparetion rate shall be d eter~inod accor~ing t o the time f or 1001 evaporation a~ foll ows: 

Fe.st: 0·3 hours: Medium: 3·12 h<ours; Slow: 12-50 hDurs; Nil: !ll'>re than 50 hours. 
7.4.2 Rate ~r gassing shall be determined by ovnluati~n. observnti0n, ~r test depending on (R) the kind 

and um·Junt of material being treated, (h) the kind and strenr~ th 'If t he s olution in the tank, (C) the 
te"per»turQ of the solution and (d) the current densit y a pplied to the work In electro chemical 
tanks. 
7.4.2.1 High gassln• oper~ti~ns shall includu: Bright dip cnitric ac i d) nf brass and bronze,chrnNe 

plating, c\nndlzin,g of aluminum, stripping l'!alvan1zing in acid baths, satin tinishing of 

aluminum, nnd nthars. 
7.4.2.2 Medium gassing :Jpera ti;:·ls f.hall includ e such pcrr..tions as pickling 0 f steel, alkaline 

cleaning n! aluminum (cold), elect r olytic strike, battery plate fnrming ~nd others, 
7,q,2,3 Low g~ss ing ~perations shall include: Alkaline cyanide plBting or zinc, phosphoric acid 

dipping or steel, tin plr..ting frnrn stann~t e s o lution, phos pha te trea tment o f met ~ l and 

others. 

7.5 Wh er e interna l condensers or vapor level thermostats are used such as in vapor degreasers, the effective 
rate <.'f eve)lut ion shall bP. taken as 4 where the <:>per at in!{ cnnd it inn is excellent, as 3 ~herll the condition 

is avernge and 2 nr 1 for poor installations depending on severity of c ond i tions. 

7.5.1 The level of vapors in any vnpor de~reasing tank equipped with a c ondenser or vupor level thermost~t 
shell be kept by said condenser or thermostat bel ow the t op edge of the t•nk by n distcnce at least 

equal t n one-ha lf the tank ~idth, but nnt mor e than 36 inches. 
7 . !i.2 lfhr!re gas is used HS a fuel f or heating v;1pur degr easinp; t·.llll\s , the combustion ch'i~ber s ha ll be o f 

tight construction, except for such openings as arc necessary f ur supplying air for combustion and 

the exhaust flue. Flues shall be of corrosion resistan t construction and shall extend t u the outer 

air. If ~ochanical exhaust is used on this flua, a draft diverter shall be used , 
7. 5.3 A thermostatic s afety control should be provided above the vapor zone which will c untrol the heat 

s ource when the t e mporatur~ reaches 20° F. below the bc il i n~ point o f t he pure solvent or ~ ixture. 

7,5,4 A thermostatic sgfcty control should oe provided within tha l i quid zone t o ccntrnl the heat s curce 
lfhen the liquid temperature reachett 10° !". above the boil in;; po int Qf the pure s •J lvent or mixtur e. 

7.5.5 The hontinr. elDrnents shall be s ::J designer.! and maintained that their sur h ce t cr.>perature will not 
cause the s olvent or mixture t o decomp~se or break down. 

7.6 ~here degreaser tanks require l oca l exh~ust , l~ter ~ l exhaust should be used and the mini mum contrnl vo lume 
shall be 50 cfn; sq. ft. ot evaporative area. 

7. 7 Control air velocities shall confurr; t0 the f ollow ing table in all cas es where tile fl ow of a ir pas t the 
breathing or working zone of the 0perator and int <' the hcv1d is und i sturbed by l cca l envir onPoentnl c onditions 
such as npen windows, wall fans, unit heaters, or movinR heaters or machinery in motinn. 

cl li'IJ;.;m.i CONTROL VELOCITY ( f'P~l ) 

f or undisturbed l ocat i on 

Encl ;:~s lng Hem! 9~:.J?L~:!. 

One Side 'fli o Sides Later&l Three Sides f'•)Ur Sides 
_ _ _ .;::C..:l_a..:.s_s ______ __ o.:.p_e_n _ _ _ o..:cp_e_n ___ _ _______ .:::E;..;xc..h~"c.:u~st ___________ . .....£P.~ n Open 

tl·t. A-2 
and R·t 

A·J, 8-'} 
and C-1 
B-3 and C-2 
A·4, /?.·4, 

_C-3 anti C·4 

7.5 

65 
50 

100 

.90 

75 

100 

75 
50 

1?5 

1(10 

75 

17.5 

150 
125 

7.7.1 Min imu~ contr ol ve l ocity fo r enc l os ing type hoods s hall be r equi r ed at any point i n the plane of any 

opening in the enclosure a nd the air quantity shall he not l ess than the product of the control 

ve l ocity ti~es the ne t e r ea o f all openings in the enclosure through which a ir can flow into the hood. 
7.7.2 Mininum control ve loc i ty for lateral exha ust sha ll be r equired at the point at the top of the tank 

mast remote fr om the hood opening ~r openings a nd the quant i ty of a ir exha usted shall be not less 

than the produc t of the t'ir en a! t auk s ur f ace t i mes the c:fm; sq. ft. of t ank a rea. 

Minimum vent i lati on 
Required 
MinimuM 
Control 
Velocity (fPm) 

cfror.J 7.7) 

50 
7.'i 

100 
150 

Rat e i n cfm/ s q.' f t . of Tank Ana f() r_ Later;\ l Exlk'l.!_S_t _________ _ 

Whe r e Hand is a l ong nno side or tWQ par• llel sides of tank 
or when one ~ide is agolinst n wa ll ·Jr i s baffled . 
"'"-CY'rn/ sq. tt. t o n>1lnta 1n Mnlrnuru FPSI at ------

f'n ll owi ng t-ank Wi dth (W) rat ios 
--~~~--~~~~~-~~T~:~t~k tengt~--~(~L+)~~--~~~~-

:..0-· o,_,.""o"-'9"---..::.o_ • .._1 -,.;0;;-·_.2..,4,___-.o ... ?=5 • 1k~ 9 o. 5 • o. 9s 1· o • 2. o 
5o 6o ' 5 9o - 100 
75 90 110 130 1.50 

tOO 125 150 175 200 
150 190 22.5 260 300 
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~inimuo Ventilation 
- ·----"lHiqUired 

Minimum 
Control 
Velocity (fPm) 

Rate in cfm/ sq. ft. nf Tenk t.rea tor Lateral EXhaust 
liliere Hodl is along one side of two p:,r"'llei sides~n::Tf-rt=-rc:<:"e~--------­

standing t~nk not a~&inst a wall or ~affled, 
-cTm/ sq. ft7~alht~a~i~n-nM•linTI~m~•l~m~tnJSf.tJ~aTt~~--~----------------------------

(frOP.I 7,7) 

50 
75 

100 
150 ----·-------·---

o-o.o9 

75 
110 
1.50 
225 

following Tank Width (W) ratios 
TnnR Cen1i£h (L) 

0•1"0•24 0·25·0·49 0·5·0·99 1•0"2•0 

90 100 110 125 
130 150 170 190 

175 200 225 250 
260 300 340 .175 

:lhen exhaust manifold is along centerline use W/2 as tank !II idth ill 

cv~nputing, 

7.7.3 Por canopy hoods the minimum control velocity shall be required at uny point In the plane of any 

opening between any bottom edRe of the hood and the top edge ot the tank nearest thereto and the 

air quantity exhausted shall be not less than the product of the control velocity ti~s the net 

area of all openings between the hood and ed~~:e of tank. 

7, s Tanks, draining and drying areas shall be enclosed or baffled ns completely as possible in order to min i!Dize 

the quantity of air required for exhaust ventilation. 

7. a.1 Where enclosure or baffl in't of a fixed nature is not feasible, removable structures should be em­
ployed. 

7,9 Me t hods ot ventllntion in which air is suppl.ted through ducts or pipes to the tank may be used r.1s lon:; as 

they do not adversely affect the exhaust or general room ventilation provided. such methods include: 

a. Provision of unheatec:.' outdoor air at low supply velocity for the purpose of enr.servin;< heated 
room <lir during cold w~ tiler; 

b, Provision of compressed air at high pressure to nozzles directed at the exhaust hoc:d opening to 
project and entrain air into the hood opening; 

c. Provision of either room o.tir or unheat!'d outd<iOr air ot medium pressure to nozzles to accomplish 
either or both of the foregoing otJjutives; 

d. Provision uf u portion of the air exhausted from the tunk to nozzles directed at the exhaust hood 

opening to project and entrain air ir&tn the hood opening. 

7,10 spraying operations conducted over an open surfacn tank shall be enclosed as completely ~s practicable and 

shall be ventilated to confor:!l to control requirements for enclosed hoorl exhaust (Section 7.7)• and shall 

have sufficient: inward velocity into the enclosure to prevent the discharge of spray into the workroom or 

mechanical baffles shall be provided to accomplish this result. 

7, 11 Tank covers, foams, beads, chips, or other mat e r i.a ls float lng on the tunk surface so as to confine gases, 

mists, or vapors to the area under the cover or to the foam, bead, or chip layer; or surface tension de­

pressive agents added to the liquid in the tank to ~inimiae mist formation or any combin~tion thereof may 

all be used as gas, mist or vapor control means for open surface tank operations, provided: 

a. They do not introduce an explosion hazard due to accumulation of explosive gases nr vapors under said 
cover or within or under said floating layer; and 

b. They give effective control throughout the entire operating cycle of the tank. 

1.11.1 where criteria (f.l) and (b) o! section 7.11 are not met, sufficient ventilation shall be provided to 
make the overall control of gas, mist, or vapor conform to these criteria. 

7.12 Plating bath levels in tanks should be a t least 4 in. below the bottom of the lateral exhaust and preferably 

6 in. to 8 in. below for wide tanks to prevent exccss1V<l loss and to insure- mist or vapor renoval. 

7.13 Anodes, cathodes, bus bars and hangers shall be placed so as to avoid interference with the exhaust. 

1.14 In cases where rinse tanks and acid baths are used in conjunction with cyanide tanks they shall be venti· 

lated as follows: 

a. Where a rinse tank containing traces of flcid is ust:d after f.l cyanide tank, the rinse tank shull be 
vcntilateti. 

b. where a rinse tank containing true es of acid is used befor e a cyanide tank, the cy~tnide tank sh11 l l be 

vcnti lated. 

c. llhere a rutse tank containing traces of cyolnide is used before <ln acid tank, tht: acid turak should b.: 
ventilated, 

d. Where a rinse tank containing traces of cyanide is used after an acid tank, the rinse tank should be 

ventilated. 

·u· 
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S E C T I 0 N 8 Recommendations for Industrial Garaces 

a. 1 Industrial garages should be providc!d with 111oa ns for ventilation as uecess~ry due to operating conditions. 

8,1.1 Stor!lge garages having a capacity of 6 to 2-l vehicles and having less than 2 walls with window 

openings should be r.~echanically ventilated, with windows opf'uing to the outside, 

a, 1. 2 storage r.ara«es having a capacity of 25 to 3<1 motor vehicles an<i having less than 3 walls with 

window openings should he mochanicnlly ventilated with windows opening to the outside. 

IJ, 1.3 All st~re.ge garages having & cl\pncity of more than 34 v~hicles should be r.~echanically ventilated, 

8, 2 Natural ventUation may be el!lployed where practicable to Mnintain open windoiVS or other openings at any 

time. such openings should be distributed as uniformly as pl):;sible in at least two outside walls and 

should have a totRl area at least 5 per cent of th~ floor area, 

(),;1,1 Where It is i opractical to operate l'iUCh a syste111 t'f natur;;l V<lntilation, a m<~c hantcal ventila ting 

syste111 should be provider!, 

8. 3 Mechanical ventilativn systems may be col'lbined with the heating system, anrf should cnr.!lllY with the following: 

a, Positive prtwision should be made for supplying at least one cfm of fresh air for each sq. ft. of floo~ 

area, or for removing the same a11ount and discharging it t o tit!'! outside. 

b, Positive l'leans of handling air refers to power driven fans ami also includes, for gt~ruges e>f not over 

35 vehicle capacity, air exhaust stacks, provided they have not less than 15 sq. ft. of stea~ heating 

surface for each sq. ft. of duct area, and not less than one sq. ft. nf floor area. .Such an t•:chaust 

duct should discharge above thr. roof" and e:ctend in any case to a height oj not less than 15 feet above 

the heating coils. 

c. !there positive means of exhausting air are u&P.d, the c.1:haust openings should e:ctend not more than ?. feet 

above the floor and should be not more than 50 feet apart, around the perimeter of the garage. 

d. !there aecha'lical systeMs of introducing outside air nre used, and where air is recirculated aft er ad· 
equate cleaning, the 11ir should be rlelivcred horizontally and in sufficient volume and with sufficienf 

velocity to s ecure distributi"n to all P•Jrts of the building. 1'he height of the air inlet opening 

sh~uld be such that the air ~ill discharge above the top of the vehicles. 

e. All jans used for recirculating air within the garage or e:chausting air froM the garage should be on 

non-sparking type. 

8.4 All duct openin~s either supply or exhaust, should be cove r ed with ~ inch ffl~Sh scr~en. 

8.5 The passing of air ducts throu r~h fire wa lls should be avoided. 

8.15 Tail pipe exhaust syste111s may be usnd and should be designed so that eng ine exhaust gases do not blow out 

around the c~nnection between the duct a nd the tailpipe, 

8,7 Air tight connections betw~en tailpipe) and fl exible exhaust duct are not necessary. 

8,8 The following minimu~ ai r flow and exhaust dijct s izes are recommended at the tailpipe. 

vehicle 

Auto111ob t Ze s 
Truck$ 

Airflow (Cfm) ouct Di a meter (in.) 
·----------------------------~ ~~-----------------------~~-------------100 2~ 

MO 3 
DieHl Trucks 30/l 

S E C T I 0 N 9 Recommendatioas for Industrial ~itchens 

9,1 Hoods over kitchen cooking equipment should be conutructed cf non-comb•Jstiblc materials, with ti ght joints 

and have a clearance of at least HI in. from all Uni>rotected c ombustibles. 

9.Z ouct syster.~s should be so desi gncrl to cre~te a conveyinr. a ir velocity in exha us t syst em of not less than 

1500 fpm llnd not more tha.n 2200 fpm. 

9.2.1 The average ve locity acr,,ss the face of a ny hood in the exhaust syste~; should be not less than 150 

f pm. 

9. 3 Sys t ems should be provided with gr onsc filters or lfith fire extinguishing e quiprwnt or both. 

9,3,1 Range or !:rease filters, if used, should be e f non-c ombustible construction designed f or the specific 

purpose o.nd so proportioned as no t t o decrease the n ir velocity ln the duct below the limit specified 

in 9,2• 

9,3,2 Fire extinguishing equipme nt may be fixed or portable inert gas , 0r fine water sprny, either manually 

controlled or provide r! with manuaL or autn!!:atic contr ol. 
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9.4 Ducts from hood over cookin,; equip!!lent should be constructed of No. lh US gau~e or heavier steel, or No. 
20 us guul!(e stainless steel or other acceptable non-coi!lbustible l'lat e rials with tight joints and separated 

at least 16 in. from all unprotected combustible mRterial. 

9, ~.1 Inside laps in duct joints shall project in the direction of the air flow. 

9.5 oucts should lead as direl)tly as possible t o the outside. 

9.6 The ducts should constitute an independent syste~ in no manner connected with any other ventilatins system. 

9.1 Hand holes, for inspection and cleaning purposes, equipped with tight fitt in sliding or swinging doors 

and latches, should be provided in horizontal s'.!ctions of exhaust ducts. such openinr,s should be at the 

sides of the horizontal run in order to prevent dripping of residue. Spacing of such openings should not 

C'XCl!P.d 20 ft, 

9,U vertical risers should be l0cat~d outside of a~adequately supported by the exterior building wull. 

9,3.1 If absolutely ne~essary to locate the riser inside the building, it should be enclos~d in a shaft 

preferably constructed ,,f n~asonry at lcnst tnc equivalent of 4 in. hollow tile !!Xt!'nding continuous­

ly fro~ the first floor to and through the roof. 

9, a. 2 Access openings should be provided in the enclosure at each cleim out point. 

9,9 At the b&se of each vortical riser a residue trap should be provided with provisions for clean out, 

9 . 10 Where it is necessary to pass exhaust ducts or their inle ts or outlets through n fire wall, nn automatic 

fire door or shutter should be provided on each side of the wall. 

9.10.1 where '.!xhaust ducts pass throul(h floors, partitions, wl\lls, ceilings or roofs, the space a round the 

duct should be sealed with asbestos, ID lneral •ool or other non-cor::bustible material, to prevent the 

passage of flame or s~oke. 

9,11 In addition to the fan motor control clos~ by the ventilating unit, a remote c ontrol should be provided 

near th'.! hood. 

9,11.1 ~lotors should be provided with automatic shut down by means of one or more thermal control units 

located in the hood c l c,se t o its exhaust out let. 

9.12 All dectrical equipnent including lighting fixtures should be installed in accordance with tho Nt!tiClnal 

Electric Code, with due regard to the use of •vapor-tight' fixtures and the location of equi11r.ent to avoid 

tha effects of fumes and grease deposited along the air strea~. 

8 E C T I 0 N 1 0 .,. Fire Protection 

10.1 Duct systen1s operating at elevated temperatures shall have clenrance froM any portion of the c ombustible 

building structure not less than the following : 

Duc t Air Temp. 

Ot•er 200° F. to 600° F. incl. 

Over 600° F. - 900° F. incl. 

Over 900° F. 

Largest ouct oimensiCln 

8 in. 
Over 8 in. 

8 in. 
Over 8 in. 
All ducts lined with 

r c fractorie s 

Sa. li.1.22 f v r syst ems op~rating at room te"tper ature, 

Referred to Sec. 4.1. 29 fvr pass<lg e thr<>ugh combustible structures. 

Cl ear a nce 

8 in. 
12 in . 

18 in. 
24 in. 

2l! in. 

10.2 All electrical equiprr,ent shall be installed in accordance with the) National El ectric Code . 

10.2.1 All metnl pa rts of a pparatus, used in systems for the removal of flammable gases o r vmpors, or 

systems useq for the removal or conveying of combustible or fl~mmnhle dust, including f a ns , ducts 

etc., as well as shafting in c onnection therewith, sha ll be e lectrically grounded in an e ffective 

and appr oved manner. 

10.2. 2 When me tnlllc c ontact is broken a t duc t j oints or a t othe r po i nts on the ins t a llat i on assembly, 

me tallic s traps , preferably of copper, shall be insta lled where necessary t o nfford effective 

grounding connections. 

10.2.3 lhen systems are used for the handling nf flammable gases or vapors or c ombustible or flammRble 

dust, static e lectricity shall be r e moved fr om be lts by ;>rounded n•e t a l co~bs or other effective 

means . 
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J0,2.4 Motors shall be located outside of r00!'1S in whic.h fla•~mable vapors or flammable dust are br!ing 

generated and removed, unless of the type c pprovect for the particular conditions or hazard. 

10.2.5 Where necessary to install switches or othar electrical apparatus in areas where explosive at­

mospheres might be created only such equipr~ent as is appr oved for the specific conditions shall 

be used. 

10,3 Remote control of all blower nr ~xhaust fans shall be provided In addition to any control located close 

to the equipment. 

10,4 Adequate fire protect ion equipnent and first aid fire appliances shnll be provided, 

10.5 Automatic or special extinguishing equipnent for syster;Js handling flammable vapors or combustible ~1ateria.l 

should be provided and be approved by the Bureau of ~ngineering and safety. Inert gas ~~~Y be ~ffectlvely 
us~d to create safe atmospheres in conveying systems. 

10,0 Equipment of large voluoe in which pulvcri~ed combustible or ()XPlosivll stock is stored or fll!lY accumulate, 

such 1\S bins, dust collectors, etc., should be prot<)cted by automatic sprinklers or fixed pipe tnort gas 

extinguishing systems, or both. If fixed pipe inert gas extinguishing syst rms :.tre used, it is i mportant 

that means be provided to sutomaticnlly close all oponings to the enclosure involved, including rupture 

diaphragm vent openings, also to shut down all blowers in connection thar~with in order to confine the 

extinguishing agent and prevent the spread of fire. 

10.7 Small hand hose connections with adequate hose and nozzlo1s or wr., ter spr(~y applicators, sh0uld be provided 

and properly loc'lted for use in manually extinguishing srn0lderiug st')Ck fires. Proper tlrecr.utinns should 

be taken in combatting magnesium or other special type fires. 

S E C T I 0 N t 1 Explosion Relief Venting 

11.1 Explosion relief vents should be provhled ~·n all duct syste ms used for conveying r~e.teri.nls which fDrm an 

explosive mixture with air and shall have a cr0ss sectional ar ea not less than the cross sectiona l area 

ot the duct vented. 

u.;~ vents shall be prnvided whflre the direction of flow Is cha nged !!nd also at the maximuM elevation of the 

system. 

11,3 Explosion relief vents fur ducts shul l l ead by the most direct practical route t o the outside of the 

building and should not dc~viate ·~ore than 22~.,0 fr ol'! the direction c,f the duct from which they lead, 

ll.U.l v~nts shall not pass through adjoining buildings unless designed to resist maximum explosion 

pressure, 

11.4 storage bins or other rec e ptacles which contain an explns ive mixture with air s!m 11 be prov idcd with 

explosinn relief vents. 

11.4.1 Automatic vent shutte rs should be provided to close the oponing aft e r the press ure has been 

r e lieved. 

11..4.2 The vent aren fnr effective relief of expl osion pressure will depe nd CJll various factors including 

thP- propertins of the dust, the shape n.nd strongth nf the structure or equipmont, and the l oc<1tion 

and type of the vent user!. The followini\ areas sho uld be adopted where specific design da ta is 

1\') t nva il C~b lc: 

a. For r.tild expl osion hazards vent area should be 1 sq. ft. for each .100 cu. ft . volum.e. 

b. For moderat e explosion hazards vent ar ea should be 1 sq. ft. for each !iO cu. ft. volum,:. 

c. Fur severe explosion huzards vent area should be 1 sq. ft. for each 15 cu. ft. 

u.s e;xplos ion r e li ef ve nt ope nings s hall be pr~•vided with ruptur e diaphragms fitted with cutt e r s to accelerate 

rupture or equivalent means Cl f relieving pressuro , Wh e re necessa ry, the discharge opening of the relief 

vent may be suitably protected ag~inst the wea th0r. 

11.6 Explo~ion r e lief vents shall not be c onnected t o chimneys or duct syst c~s used f nr other purposes. 

S E C T I 0 N 1 2 Air Flow Producing Equipment 

12.1 The equipment for exhaustin~ air shall have suffic ie nt capP.cit .Y t o produce the fl nw of a ir r eq uir •~d in 

eac h of the hoods and ope nings of the system. csec . 4.1.41 

12.2 The c a pacity r equired shall be obtainmj when the n ir flow pr oducing equip~ent is operating agains t the 

f o llowing pressure lo!:!sos , the s ul:l of wh ich is the s t a.ti.c pressure : 

-u-
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a. Entrance losses into the hood. 
b. /lui stance to air flow in branch pipe ir~cluding bends and transforlllat ions. 

c. Entrance loss . into ma.in pipe. 
d. Resistance to air flow in ~ain pipe including ber~ds and transformations. 
e, Resistance of 111echanics equipt~~ent, such as filters, washers, condensers, absorbers, collectors, 

separators etc. plus their entrance and e%it lossea, 
f. Resi.ftance tn discharg•! duct and weather cap. 

12.3 Fans shall. be of non-eombustible construction and have motors and bearings 0utside the air strel\m or other­
wise be adequately protected from the substances being exhausted. 

12.4 ~here the substanc~ 1s corrosive, the impeller and houRing should be of corrosion resistnnt Eatcrial or be 
provided with a protective coating of rubber, a resin, or in the case of mildly corrosive fu~es, acid re­
sisting paint. 

12,5 Where the substrtncc forms an explosive 'llixture with Rir, or othenfise presents a fire hazard, either the 
irnpoller shall be of npn-fcrrous or non-sparking ~ateria l, or the cnsing ~bould be fabrlc • ted of, or lined 

with, such rnat<::rial. 

12.6 Fans shall be locc.ted and arran!lcd ~s to afford ready nccess for repairing, cleuning, lubricati on :::nd 

inspect ion. 

12.7 Fans shall he placed on solid found a tions or firmly secured t o substantial supports. 

12.c Fun housillgs nr casings shall ba of substunthl c cuastruction to prevent a distortion and loss of alignment 
unde r operating c onditions. 

12.9 For certain types cf installations where the gns bein~ hnndled is extremely corrosive, flamrnabl~ or 
explosive, it may be desirable not to have the gas passed through the fan. Ejectors may be used for this 

purpose. 

S E C T I 0 N I 3 Separating and Collecting Equipment 

13.1 separating and collecting equipment should be des igned anti constructed to withRtand anticipated explosion 
~ressures, due consideration being given the reduction in pressure afforded by adequate explosion relief 

vents. 

13.2 sepnrating or collecting equipment sh011ld be outside the building ;md so located as to constitute a 
minimum hazard to adjacent s tructures, and at a safe distanca from combustible cor;struction or unprotected 
openings into buildings. Bhcn it is not practical to axhaust tn an outside c0llector, the use of nn ap­
proved type of indoor collectins sys tem cl•lse t o the source of the dust may be permitted. 

13.3 separating or collecting ~1 quipment shall bo of stee l or st o;>e l enclosed provided with clean o•1t doors !lnd 
supports shall be of stnel, mas onry or concret ~ . 

13,4 All collec t ors which must be located indoors and cannot be c•mstruct<ld of sufficient strength t c• resist 
maximuQ calculated explosion pressure s hnuld be located close t o ex t erior walls t o f~cilitate explosion 
vent in g. 

13.5 Discharge ducts shall not cou·e in contact with nor expose co1:1bustible mattJrial and should terminate above 
the r oofs if within 10 ft. of buildings or combustible construction or unprot~!cted cpenin,;s. 

13.6 Delivery ducts from cyclones or collectors should not convey r efuse directly into the fire boxes of boilers, 
furnaces, dutch ovens , refuse burners, incinerator~ etc. 

13.7 Delivery of stock from separator, cyclone or other collecti on equipment to storage receptacles should be 
accomplished by means of gravity or other methods of transfer through tightly fitted ducts . 

13,8 Where refuse is t o be us ed as fuel, the disch~r ge system from the storage receptacle or inter~ediate reed 

bin should be so designed that eit her by means of a choke feeder or ch•1ke conveyor, a positive cut-off is 
provided t o prevent u flash back from the furnace . 

1:1.8.1 The installation of a steam spray in the duct to the furnace, blowing stenrn in the direction of the 
fuel flow is recor~monded, as it prov ides an add ed safe ty fact or in preventing flash be.ck. 

13.9 cyclone co llect ors may be used f or dust easilY separated froM the air strearn. 

13,10 Cloth filter dust collectors f?r fine and light dusts shall be of an npprove~ manufacture or des ign; shall 

have an efficient cleaning systnrn and sufficient vo lumo not exceeding 4 cubic feet per minute per square 
feet of cloth area unless otherwise appruv(,d, In n. small unit collHctGr for eve ry liqht. duty or s mall con­
centrations of dusts, vol ume should not exceed 7 cubic feet per minute per square feet of cloth. Where 

l end dusts are handled or in especially dangerous prucesse~, the volume shall not exceed 2 cubic teet per 

minute per square feet 0f cloth. 

13.11 The resistance of fil ter collectors should be held tc not less than 1 inch s.P. of water and should not 
exceed 2~ inches differential of static pressure after 4 hours of continous operation. 
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S E C T I 0 N 1 4 Operation and Maintenance 

14.1 The required air flow shall be maintained nt all times during which dust~ ~a~. mist or v~por is emitted 
and at all tl~es the area is in operation or usc. 

14.2 At the end of after a maximum period of every three months of operation, or after a prolonged shut down 
period, the duct system sha.ll he Inspected for evidence of corrosion nnd the :tir flnf shall be checked. 

14.2.1 Deficient air fl ow shall be corrected and any si~nificant change i n nir flow shall require tests 
to detP.rr.tine the efflo!ctiveness of tht~ vent.Uatint~ system under operating conditions, as indicated 
by atmGSpheric contamination, 

14,3 The exhaust system shall dischcrge to the nuter air and shall terminate 6 feet above the roof level nnd nt 
a point where the effluent will not reenter the building, 

l4.J.1 Recirculation will not be permitted except in instances where specl~l devices for conta~inant 

re•oval will prevent both the crenti on of a health or fire hazard in the roo~ or area to 1hich the 
a ir ts circulated. 

14.4 Thorough cleaning of ducts, hoods, and fans sh<!ll include scr'\pin£~ . brushing, or other p<'sitive means and 
sh~ll be carried out as frequontly as necessary, using all necessary precautions where flrl~rnable, combus­

tible explosives are handled. (See 11.2) 

14.5 Uuit filt~o:rs s hall be cleaned or elements replac tld as necess:1ry t 0 r;aintain efficient CIJntrt'l of hazard 
and effluent. 

S E C T I 0 N l !'i Plan Examination an~ Approval 

15.1 No npplications fnr approval will be considered unless there is compliance with the mini~am requirements 
of these rules und regulati ons. 

15.2 APplication f r,rms BSI-10 s hP.ll be submitter! i~ triplicat e nnd shall he ac.col'lp:>.ni ed by n filinR; fe() •-> f two 

dollars ($2.00) per tho«sand dollars ($1,000) nr fraction thereof of the valuation based nn the installatio~ 
arid applicable e(]uipr.~ent costs up to twent~' thousand dollars ($20,000 )· Fifty cents ($0.50) is payahle en 

each thousand d.-.llars (S1,000) vall~<Hi<•n thereafter. Checks or money Drders are to be made payable t o the 
Commissi,1ner of Labor and Industry, 

15.& Plans and specificati ons when the lattor arc required shall be suhnitted in triplicate prior to installa­
tion. copies of ·~i,in~l drawincs sha ll have "inimu~ di~ensions nf 12 inches x 18 inches, 

15.4 Drawings title shell appetu on each copy and shall show the f ollowing: 

a. Designation of system, equipment or apparatus. 
b. Na:ae of party for who111 instcllntion t-~ intended, and full address and locati on of pre 111 ises. 
c. Na111e of professional en~ ine<:r, contractor or party by who111 desi~n wos prepared. 
d. Date, scale and number o f sheet to be shown on each drawinH. 

15.5 Hood , booth or I'OOr.'i d<~ t11i ls shown on the drawings shnll inclnde b'ipe sizes, kind of duct, raat erials and 
thickness, pi r ing det a ils, miniMum hood nr fnc e velocities, total syste~ air voluge, make model sizn and 
rr1tlnr; of fan; couplets collector dnta or det a ils, electrical in~; talhtion n0tes, equip,oe nt not •:s; con­
struction mat erials of fl oor, walls and ceUings, electrical installation, and a ll pertinent de t a ils (Jf 

ventilation and air cont r ol system. 

15.6 c omple te plan view and appropriate elevations of the install3tioo or system shall bn suhrnitted. A loca­
ti on plan siH> ll he ,;hown to fix the >l r o 11 r o lt:tiv•- t o the buildln& tl.li•.: c.IIJo&cent oper:l ti t,ns, Loc:lti .:;n of 
fresh air or •make-up• air inlets and thei r proximity t o exhaust outlets or dischar ~o $tacks , Provisions 
sha ~l be shown for tempering fresh air during winter as necessary. 

15,7 complete deta i ls for s upportin~ all parts and equipment of the installatiou shall be submitted on the 
drawings and s hall include hei ght and size of discharge stacks nr ducts <)Xhausting outside , 

15.8 The proper identifica tion , and quantities used, of flammable or hnr~ful mntertals sha ll be ~iven with, or 
on the a pvlicat ions or plans . When the chemtcnl C•)mpos it i <~ ns cannot be ident if l ed definite ly, the source 
fro~ which thes e materia ls emanate or are procured must be similarly s ubmitted, 

15,9 Full deta i ls of the construction of a ll fire walls, f locrs and r oofs pierced by any part of the system aro 

t o be indic :1 t ed on the olans. 

15,10 The owner, t enant or Dut horized a gent upon comple t i on of a ny installation s ha ll notify t he Bureau of 
En.,; ineering and safety, ~.nd i.f upr.>n inspection and t est it appears the syst em has boen i nstalled in ac ­
c or dance with approved plans and the contro ls eff ected c ornply with the s tandards, it sh:'! ll be r.ccepted as 

sat is f act ory. 

15.11 A cer tificate of appr oval of each installation will be issued when an inspection indicates that wnrk is 
completed in n manner s a tlsfactory t n the uur enu of Enginee r i ng and Safety, 
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