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FA
C

E

T
his publication has been prepared for use as a M

inim
um

 C
heck L

ist in the developm
ent and review

 of m
echanical and electrical plans and specifica-

tions by engineers, architects and superintendents in planning public school facilities. N
eed for such a publication w

as indicated by engineers w
ho design

these facilities. Furtherm
ore, it w

as felt that a check list w
ould facilitate approval of plans and inspection of projects by the various agencies of State

governm
ent.

T
he first edition of this M

inim
um

 C
heck L

ist w
as developed in 1960 by the engineering staff of the D

ivision of School Planning. R
evisions w

ere m
ade

in 1962 and 1965. A
ssistance in editing and revising this publication from

 its beginning has been given by representatives of the D
ivisions of Insurance and

Plant O
perations, State B

oard of E
ducation, the D

epartm
ent of Insurance, the D

epartm
ent of L

abor, the State B
oard of H

ealth, the Professional E
ngineers

of N
orth C

arolina and the N
orth C

arolina C
hapter of the A

m
erican Institute of A

rchitects. R
epresentatives of all these groups have assisted in review

ing
this revised edition.

A
pp -eciation is expressed to all these individuals and especially to the follow

ing com
m

ittee:
John A

ndrew
s, B

oard of H
ealth

R
. B

. B
oyd, D

epartm
ent of Insurance

H
. L

. B
uffa loe, Professional E

ngineers of N
. C

.
M

. E
. B

urrow
s, Professional E

ngineers of N
. C

.
E

. L
. C

lodfelter, D
epartm

ent of L
abor

C
. K

. D
enning, D

ivision of Plant O
perations

M
. R

. A
. Johnson, D

ivision of School Planning
C

. H
. Jourdan, D

ivision of Plant O
perations

W
. B

. K
ing, Professional E

ngineers of N
. C

.
N

. K
. L

ee, D
ivision of School Planning

R
. P. L

ortie, Professional E
ngineers of N

. C
.

L
eo M

organ, W
inston-Salem

/Forsyth Schools
J. M

. Page, A
m

erican Institute of A
rchitects

W
. H

. Price, D
ivision of School Planning

C
. Y

. Proffitt, Professional E
ngineers of N

. C
.

J. G
. R

oss, Professional E
ngineers of N

. C
.

G
. B

. R
ottm

an, Professional E
ngineers of N

. C
.

J. F. Stam
ey, B

oard of H
ealth

L
. S. T

hom
pson, D

ivision of School Planning
M

arvin W
ard, W

inston-Salem
/Forsyth Schools

H
arvey W

inslow
, D

epartm
ent of Insurance

In using this check list, the follow
ing interpretations should be kept in m

ind:
Item

s using the term
 "shall" are m

andatory because of law
, code or regulation.

Item
s using the term

 "should" are those w
hich experience has taught are m

ost practical and desirable. A
ny deviation should be supported by ade-

quate inform
ation and reasoning, and should be cleared w

ith the D
ivision of School Planning in the early stages of the design process.

O
ther item

s are included as good practices about w
hich professional people m

ay not entirely agree.
T

his publication is another effort to im
prove com

m
unications am

ong all w
ho are interested in and concerned w

ith the planning and construction of school
facilities. It is our hope that this bulletin w

ill be of value to all of us in our efforts to provide the best possible facilities
for the school children of N

orth
C

arolina.
J. L

. Pierce, D
irector

D
ivision of School Planning

D
epartm

ent of Public Instruction
A

ugust, 1969
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 p
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P-200.00
Fittings

201.00
A

ll hose bibbs should have m
inim

um
 18" clearance underneath.

202.00
A

 hose bibb w
ith a rem

ovable handle or a key operated lock shield should be installed in any toilet room
 having a

floor drain.
203.00

E
ach fixture should have an individual w

ater supply cutoff valve.
204.00

Flush valves m
ust be equipped w

ith vacuum
 breakers (N

C
SB

C
, Plum

bing, Section 1205.1).
205.00

U
se freeze-proof hose bibbs w

here applicable; these should be key operated.

P-300.00
Fixtures

301.00
L

avatories should be acid-resisting, and have rigid supplies. A
lso, strainers (beehive type are suggested) and not pop-

up or plug should be used in lavatory w
astes in public toilets or rest room

s.
302.00

E
longated bow

ls and open-front seats for w
ater closets are required by C

ode (N
C

SB
C

, Plum
bing, Sections 907.1 and

907.6).

303.00
A

 lavatory shall be located in the kitchen area for handw
ashing.

303.01
T

his lavatory shall have a m
ixing faucet supply fitting.

304.00
A

 service sink or a receptor should be located w
ithin the confines of the kitchen area.

304.01
If supply fitting for this fixture has hose-thread nozzle a backflow

 preventer shall be specified (N
C

SB
C

, Plum
bing,

Section 1205.5).
305.00

A
ll hose bibbs m

ust be equipped w
ith backflow

 preventer (N
C

SB
C

, Plum
bing, Section 1205.5).

306.00
Standard, single purpose fixtures should be used w

here w
aterw

orks and plum
bing are concerned; i.e., a handw

ashing
lavatory should not be com

bined w
ith a drinking fountain; a m

op sink should not be com
bined w

ith a handw
ashing

lavatory, nor should one be substituted for the other.
307.00

D
rinking fountains outside a building shall be frostproof. A

ll w
astes from

 these should be carried to dry w
ells or

storm
 drains.

308.00
C

ounter top sinks should have ledges w
ith holes to receive faucets. Faucets should not be m

ounted in counter tops.
309.00

Supplies (pipe, valves and fittings) that are concealed, such as for counter top sinks, do not need to be the rigid type,
and need not be plated.

310.00
G

ym
nasium

 dressing room
s should have drinking fountains. T

hese should not be w
ater coolers.

311.00
W

all-hung type urinals are recom
m

ended.
312.00

C
arrier-m

ounted fixtures, w
here possible, are recom

m
ended.
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W
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ra
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 s
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ra
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 c
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 d
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t b
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B
oard of H

ealth. Plans and specifications m
ust be subm

itted to that agency. B
oard of H

ealth approval m
ust be 'm

ade
before the D

epartm
ent of Public Instruction can issue its C

ertificate of A
pproval.

503.00
Plans for sew

age disposal system
s shall include com

plete details and elevations of all units and appurtenances, in-
cluding profile from

 buildings to final point of w
aste disposition.

504.00
T

here should be a com
plete sum

m
ary of plum

bing loads, in fixture units, show
n on the plans.

505.00
For aeration type sew

age plants (on-site) :
(1) a suitable fence (w

hich should include barb w
ire at the top) is m

anda-
tory to exclude children from

 this dangerous area, and (2) the m
anufacturer's standard covering for the entire tank

is recom
m

ended.

P-600.00
G

as System
s

601.00
A

ll gas system
s, w

hether for L
P or natural gas, m

ust conform
 strictly to the requirem

ents of the N
FC

, Section 54,
V

olum
e 2 entitled "G

ases".

602.00
In particular, the tw

o areas in Section 54 that are of m
ost concern are (1) the kinds and types of pipe that are ac-

ceptable for gas ; and (2) the allow
able m

ethods for installing pipe w
ith respect to routing, placem

ent, special treatm
ents

and valving arrangem
ents.

603.00
T

he D
ivision of School Planning recom

m
ends that pipe, and not tubing, alw

ays be used for gas system
s.

604.00
It is recom

m
ended and requested that all gas piping be specified to have a 100 psi air test w

ith soap solution applied
to all joints.

P-700.00
G

rease T
raps

701.00
E

xterior grease traps should be installed w
hen recom

m
ended by the State B

oard of H
ealth, or w

hen required by local
regulation. A

pplicable directions and instructions should be closely follow
ed.

702.00
Interior grease traps are not recom

m
ended.
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M
-100.00

G
eneral

101.00
T

he
D

em
irtm

ent of L
abor boiler and tank operating certificate shall be m

ounted under glass in the boiler room
(N

C
G

S 95-65, 95-65.1).

102.00
A

dequate free com
bustion air shall be provided in the boiler room

 (N
C

B
R

R
, Section 10. R

ule 17(b)).

103.00
M

otor overload protection m
ust be as specified by the N

E
C

. For three-phase m
otors, protection is necessary for all

three phases (N
E

C
 430-37).

104.00
G

utters are prohibited on range hoods. T
he range hood should be m

ounted so that there is a m
inim

um
 of 6'-6" and a

m
axim

um
 of 7'-0" clearance from

 the floor, and it should be constructed so that there is at least 12 inches vertical rise
before the hood starts to taper. R

ang hoods should rover the entire area of the cooking equipm
ent, and surround

such area by at least six inches.
104.01

C
apacity of the range hood fan should be 100 cfm

 (m
axim

um
) per square foot of hood area.

104.02
It

is recom
m

ended that ventilation air be discharged straight up all the w
ay.

105.00
A

dequate quantities of filtered m
ake-up air should be provided for all exhaust fans.

106.90
E

ngineers should size all valves on the plans.
107M

0
T

here should be a com
plete heating sum

m
ary show

n on the plans, either all or in part as is appropriate for a given
:school, as follow

s:

107.01
T

he new
 load.

107.02
T

he existing load; w
here this inform

ation is not available,
he ow

ner should m
ake arrangem

ents to provide it either
by the design consultant or som

e other m
eans.

107.03
T

he capacity provided for know
n future expansion.

107.04
T

he spare capacity provided if this is different from
 Item

 107.03.
107.05

T
he dom

estic hot w
ater load w

here applicable.
107.06

T
he net SR

I or I B
R

 capacity of the boiler or boilers.

108.00
H

eating design conditions shall be stated on the plans.
109.00

T
he m

echanical plans m
ust bear the seal of the engineer w

ho is responsible for the design, and is by law
 required to

inspect and issue a C
ertificate of C

om
pliance upon com

pletion of the project (N
C

G
S 133-1.1).

110.00
B

oiler room
 floors should be at or above grade elevation unless there is som

e im
portant reason for going below

 grade.
111.00

T
he engineer should select all "running" tquipm

ent w
ith respect to the noise factor, especially that w

hich is to be
used in occupied spaces.
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305.00
B

oiler ratings

305.01
T

he S131 net rating should be show
n

for a steel boiler. B
oiler selection

should be m
ade w

ith respect to load,
piping and

pick-up.

305.32
T

he 1B
R

 net rating for
a cast iron boiler should be specified.

305.03 W
here catalogues show

 only
gross boiler ratings, care should be taken

to determ
ine the true net ratings, and

proper
selection should be m

ade w
ith respect

to both the direct connected load and
necessary pickup and piping losses (as

ap-
plicable to schools).

306.00
For stokers, the follow

ing firing tools
are needed: (1) flue brush, (2) clinker tongs, (3)

hook bar and (4) hoe.
307.00

Safety valve and relief valve discharge
lines should be run to w

ithin 6"
of the floor, and near a floor drain (N

C
B

R
R

,
Section 6, R

ule 12).
308.00

T
he discharge line from

 the safety
and/or relief valve shall be sii,ported

other than by the valve itself (N
C

B
R

R
,

Section 6, R
ule 12).

309.00
U

se copper w
ire to

secure the insulation to the boiler unless insulation
studs are used.

310.00
D

o not cover m
anholes, haudholes,rodholes, nam

e plate or A
SM

E
 l'am

ping
on the boiler.

311.00
1i the boiler has a hot w

ater heating
coil in it, the coil shall be connected

in such a m
anner that the coilcannot be sub-

jected to pressures above those for
w

hich it w
as designed. A

pressure relief valve is necessary for this era
312.00

T
he boiler bottom

 blow
dow

n valve
or valves, and piping, m

ust 1
.sized and arranged in accordance

w
ith requirem

ents
of the N

C
B

R
R

, Section 6, R
ule

17.

313.00
T

he return connection at the
rear of the boiler should be connected to either the

center tap or to the center of a header
connecting the tw

o outside taps
in order to pr;-vide even return flow

 into
the boiler.

314.00
B

oiler piping, as installed, should
not restrict the use of the sm

oke hood
cleanout door, m

anhole openings and plugged
openings.

315.00
A

 m
inim

um
 of one brick

course or a 3" thick concrete base should be
installed under a boiler and its firing

device to
prevent corrosion.

316.00
B

rick and refractory settings for
boilers usually should be done by

qualified refractory contractors.
317.00

C
ross-type fittings should be used

on steam
 boiler piping at w

ater colum
ns,

w
ater feeders and L

W
 cutoffs for cleaning

purposes.
318.00

W
hen specifying steam

 boilers,
engineers should be very careful to

properly evaluate the steam
 and w

ater
capacities

(volum
es) of the boilers in relation

to the system
 served, and in relation

to the kind of firing to be applied (gas,
for

exam
ple). T

oo little capacity results
in som

e severe problem
s such

as difficulty w
ith holding the w

ater line. T
he m

eth-
od of feedw

ater control becom
es

very im
portant, and this should be properly

designed and show
n in detail

on the
plans. E

ach steam
 boiler application

should be fully engineered to suit
the system

 it w
ill

serve.
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502.01
A

 "stacksw
itch" type prim

ary control is satisfactory for approxim
ately 3 gph and low

er firing rates.
502.02

A
n electronic, program

 type prim
ary control should be used for a firing rate greater than 3 gph. In addition to safety

cutout, this w
ould provide prepurge and postpurge of the boiler.

503.00
T

he com
bustion cham

ber design should be exactly specified and detailed on the draw
ing. T

he desired m
aterials should

be set forth, and the design should be in strict accordance w
ith m

anufacturer's recom
m

endations.
50-1.00

O
il storage tank capacity should be relative to the size of the heating plant, and.to local service and delivery conditions.

N
orm

ally a 10,000-gallon tank, m
inim

um
 capacity, is required to obtain low

est cost through central purchasing.
505.00

T
he tank should be thoroughly coated externally w

ith a suitable protective com
pound, in the field, just prior to instal-

lation. A
 good treatm

ent w
ould be one coat of red lead paint and tw

o coats of black asphalt.
506.00

T
ank should be fabricated of heavy gauge m

etal, and should bear the U
nderw

riters' L
abel.

507.00
T

ank shall be installed in strict accordance w
ith all governing fire and building codes.

507.01
A

ll tanks should be installed urderground.
507.02

Fill end of tank should be 4" to 6" low
.

508.00
T

ank should be adequately anchored.

M
-600.00

Steam
, H

ot W
ater and C

ooling Piping

601.00
Pipe tunnels are recom

m
ended, and should be large enough to w

ork in. T
his recom

m
endation applies to those cases

w
here pipe m

ust l)e placed below
 grade or below

 floor slab. (Please see next item
).

602.00
H

eating system
 pipe should n,w

er be placed underground or below
 slab on grade unless there is no other possible choice.

C
ondensate lines, w

hich m
ust necessarily be placed underground at tim

es, should be either w
rought iron or copper,

T
ype "K

". A
ll w

rought iron pipe underground should be w
elded. Fittings for copper pipe should be w

rought type, and
joints should be m

ade w
ith 95-5 solder or better.

603.00
W

hen it is necessary to install condensate pipe underground (that is, under a slab on grade), the practice of placing
the pipe, w

herever possible, outside the periphery of the building is highly preferable to placing it under the slab.
60-1.00

Insulation in the boiler i oom
 should have a canvas jacket applied, m

inim
um

 8-ounce w
eight.

605.00
Pipe anchoring and provisions for expansion (by m

eans of expansion fittings, sw
ing joints or expansion loops) m

ust
be provided w

here necessary.
606.00

Install unions in all pipe lines for the rem
oval of traps, valves, strainers, etc., except w

hen the fitting is the com
bina-

tion union or flange type.
607.00

A
 D

icing- hook-up detail for each piece of heating and cooling apparatus, including boilers, pum
ps, hot w

ater gen-
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902.00
T

hore should be a valved bypass around the
pressure regulating valve serving the system

.
903.00

T
he low

 w
ater cutoff should be installed norm

ally in the riser line off
the boiler nozzle (N

C
B

R
R

, Page 66, and the
diagram

 entitled "H
ot W

ater B
oilers in B

attery" that follow
s herein).

904.00
A

 balancing line is good practice if m
ore than one com

pression tank is used (N
C

B
R

R
,

Section 6, rule 24).
905.00

A
ir control fittings at boilers and com

pression tanks
are necessary. O

n large installations the use of separate cham
ber

air elim
ination devices is recom

m
ended.

905.01
A

 shut-off valve should be installed in the pipe line to each expansion tank for
servicing.

906.00
H

ot w
ater circulating pum

ps should have bronze im
pellers.

907.00
W

hen tw
o hot w

ater boilers are used together and are stoker fired, the stokers
should be operated by one tem

perature
control device located in a com

m
on header. T

his does not alleviate the necessity
for having an individual high lim

it
control for each stoker (refer to the diagram

 that follow
s in this section).

908.00
R

everse return design of hot w
ater heating system

 piping is highly desirable, and
should be used.

909.00
A

utom
atic valves' should be the sam

e size as the pipes except w
here m

odulating valves
are used.

910.00
In m

ultiple boiler installations, piping arrangem
ent at boilers and

pum
ps should be such that w

ater flow
 is equally di-

vided through each boiler. W
ith respect to balanced flew

 and direction of flow
,attention is called to the diagram

 that
follow

s in this section as a recom
m

ended arrangem
ent. In general, pum

ping
aw

ay from
 the boiler (s) to the system

 is
by far the m

ost w
orkable m

ethod.
911.00

A
ll com

pression tanks should be specified to m
eet A

SM
E

 C
ode construction, and

be so stam
ped.

912.00
M

anual type air vents should alw
ays be used instead of the autom

atic type.
913.00

For econom
ical reasons, the installation of standby

pum
ps is not recom

m
ended. W

hen w
arranted, a spare m

otor
could be supplied.

914.00
Pum

ps shall have a cutoff valve on each side for servicing. O
ne valve

m
ay be an air-tested balancing cock.

915.00
A

 sim
ple flow

 diagram
 is usually a big help in defining the system

.
916.00

B
oilers m

ust r.c.ver be piped for reverse flow
.

M
-1000.00

Steam
 H

eating System
s

1001.00
T

he low
 w

ater cut-off and safety w
ater feeder should be set at

a level 21/." below
 the norm

al w
ater level of the boiler

(N
('B

R
I1, Section 6, R

ule 18).
1002.00

T
he condensate pum

p should be sized for the net capacity of the boiler.
1003.00

T
he condensate pum

p should have a cast iron receiver.
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T
hat is, the engineer should assure that the ow

ner w
ill receive an energy cost rate at or very near the all-electric rates

for public schools as set forth by the m
ajor pow

er com
panies. T

his is a vital factor in determ
ining w

hether to select an
electric heating system

.

A
ll item

s of electric equipm
ent installed in N

orth C
arolina public schools m

ust bear the U
nderw

riters L
aboratory L

abel
as required by N

C
G

S.

Safety, and all the requirem
ents of the N

E
C

 are m
andatory in electric system

 design. Specifically, attention is directed
to the 1968 N

ational E
lectric C

ode, A
rticle 424-Fixed E

lectric Space H
eating E

quipm
ent. It should be noticed that this

is a new
 article.

W
hen large electric heating system

s are to be used (and assum
ing that the school w

ill be all-electric), 277/480-volt
(265 460-volt) electrical system

s w
ill usually be applicable and desirable.

T
he conductor insulation for supply connections and other field w

iring for electric heating apparatus should be speci-
fied. Insulation w

ith a higher tem
perature rating than T

W
 is usually required in these instances.

In toilet room
s, locker room

s and any other such areas subject to w
etting or w

ashing dow
n, electric heating appara-

tus should not be placed near the floor.

W
ith regard to roof-top heating units, please refer to Item

 M
-1107.00.

M
-1300.00

V
entilating

T
he D

i vision of School Planning, recognizing the im
portance of proper ventilation, recom

m
ends that consideration be

given to providing m
echanical ventilation for all the occupied spaces in a public school building.

M
echanical ventilation m

ay be provided by m
eans of a separate intake and exhaust system

, or by m
eans of integration

w
ith the heating-cooling system

. T
he latter m

ethod is m
uch preferred.

W
hen ventilation air is introduced into a space adequate provision m

ust be m
ade for air relief.

V
ariable volum

e ventilation system
s, w

hether separate or integrated w
ith heating or cooling equipm

ent, are very use-
ful in the N

orth C
arolina clim

ate.
M

echanical ventilation is vital to gym
nasium

s, locker room
s, dressing room

s, certain storage room
s, laundries, toilet

room
s and janitor's closets.

It is appropriate to provide for year-around, tim
ed operation of ventilation equipm

ent for areas w
here uniform

s are
stored.

M
echanical ventilation (exhaust) is recom

m
ended for any toilet room

, w
hetheg or not a w

indow
 is provided, that has

m
ore than one w

ater closet.
A

 sound trap should be installed in a duct system
 serving tw

o or m
ore toilet room

s.

1301.00

1302.00

1303.00

1304.00

1305.00

1305.01

1305.02

1305.03
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ST
O

K
E

R
 SIZ

E
 SE

L
E

C
T

IO
N

 T
A

B
L

E
Stokers figured for use in N

. C
. schools w

hich burn N
. C

. Specification coal having a density of 44 lb. per cu. ft. and a
heating value

of 13,500 B
T

U
 per lb. C

om
bined stoker and boiler efficiency: 65%

 up to 2,813 sq. ft. net SB
I and 707o over 2,813 sq. ft. net SB

I. N
ote

double horizontal line. Piping and pickup: 33%
 of. net load.

T
he table that follow

s is designed in such a m
anner that a proper stoker size can be selected by m

erely entering C
olum

n O
ne, T

w
o or

T
hree w

ith a total attached radiation figure (in btu per hour, square feet of steam
 or square feet of hot w

ater) and reading from
C

olum
n Four, Five or Six the coal feed rate.

C
aution

It should be noted that figures in this table are based on an assum
ed piping and pick-up factor of 33%

. D
epending on the type of

building or buildings being heated, w
hether they are of the finger type or in a cam

pus arrangem
ent instead of being m

erely square or
rectangular, it m

ay be necessary to increase this factor or actually calculate it.

E
xam

ple

1.
E

nter C
olum

n T
w

o w
ith a total attached radiation of 5,000 square feet of steam

.
2.

R
ead m

axim
um

 coal feed rate necessary for a given stoker m
anufacturer's equipm

ent in C
olum

n Four, Five or Six (169,173 or 185
lbs. per hour).

3.
U

sing the proper m
anufacturer's catalog, select the next larger stoker w

hich w
ill deliver this required coal feed rate.

W
here stokers are selected w

ith high sheave speed or special gear ratios to increase the feed rate, special note of this should be m
ade

on the plans and in the specifications.

H
O

U
R

L
Y

 L
O

A
D

 O
N

 B
O

IL
E

R
D

IR
E

C
T

 ST
A

N
D

IN
G

 R
A

D
IA

T
IO

N
N

et SB
I R

ating

M
A

X
IM

U
M

 ST
O

K
E

R
 R

A
T

IN
G

S lb. per hour

73c3 t.
=

1;3
.0,e,

aA

44 lb. p_r
cu. ft.

45 lb. per
cu. ft.

48 lb. per
cu. ft.

B
T

U
 per

hour

in 1000's

ST
E

A
M

R
A

D
IA

T
IO

N
(sq. ft.)

240 B
T

U
 per

hour per
sq. ft.

H
O

T
 W

A
T

E
R

R
A

D
IA

T
IO

N
(sq. ft.)

150 B
T

U
 per

hour per
sq. ft.

;=
 ;4

A
 5

s4 .
a ca

..x
....,

otn'

cT
s

Ea,..
tr..o0i....

,..
a,x3

aa,a

A0 =
ctii

10
1F'
-4c..)

450
465
480
495
510

1875
1937
2000
2063
2125

3000
3100
3200
3300
3400

69
71737678

70
73757779

75
77808285
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A* Make This Pipe Same
Size As Boiler Outlet

Safety Valve

Short Nipple & 90°
Ell For Systems
With Pump Return

Common Supply
Header

System
Mains

Safety Valve

...7'lleader Drip Or

/ Bleeder

24" Minimum

7

Water Feeder
1' Discharge

Plugged
Tee

4

Return Gate
Valve

../
,.. Normal Boiler

,' Water Line-
t?.__Reducer

....."

..e i

_____

Water Feeder Discharge

1J
+1Equalizer Or Drip

Condensate
Return

Blowdown Valve

STEAM BOILERS IN BATTERY

Common
Return
Header

Piping Including Return Loop Connections

Drain For Common
Header

Common Return
Header

%A

Hoox Up For Boiler
With Two Return
Tappings

Division of School
Planning 1969



/(\
Low Water
Cut-Off

Heating System
Return

Common Return
Header

Blowdown Valve

11 HOT WATER BOILERS IN BATTERY

Piping Arrangement

Heating System

Common
Supply Header

Air Control Fitting
At. Boiler

Cold Water Feed
To System

To Expansion
Tanks

IN\

Preasure'Reducing
Valve

I Common Return
Header

Hook Up For Boiler
With Two Return
Tappings

Division of School

Planning 1969 LAO



M
E

C
H

24

S 1-
1

12
2

eL
l

4.
)

-r
l

1-
1

F
u
s
e

B
l
u
e

W
h
i
t
e

D
i
s
c
o
n
n
e
c
t

B
l
a
c
k

W
h
i
t
e

S
t
a
r
t
e
r

F
-
-
-
'

S
t
o
k
e
r
 
R
e
l
a
y

L
C
l
o
c
k

M
o
t
o
r

I
I

J
u
m
p
e
r

_
_
J
i
l
l , ,

H
i
g
h

L
W

L
i
m
i
t

C
u
t
o
f
f

1
-
J
C

1
2
0
-
V
 
C
o
i
l

ti
c
o

S
t
o
k
e
r

M
o
t
o
r

S
h
e
a
r
 
P
i
n

A
l
a
r
m

N
o
t
e
:

O
v
e
r
r
i
d
e
 
C
o
n
t
r
o
l
 
S
h
o
u
l
d

b
e
 
P
r
o
v
i
d
e
d
 
t
o
 
O
p
e
n
 
a

Z
o
n
e
 
a
n
d
 
R
e
l
i
e
v
e
 
B
o
i
l
e
r

A
u
t
o
m
a
t
i
c
a
l
l
y
 
W
h
e
n

N
e
c
e
s
s
a
r
y

1
2
0
 
-
 
V
o
l
t

C
o
n
t
r
o
l
s

7
-
p
a
y
 
T
i
m
e
 
C
l
o
c
k

W
i
t
h
 
S
w
i
t
c
h
 
B
y
p
a
s
s

-
 
1
2
0
 
V

1
_
7
:
:
:
1
T
o

S
o
m
e
 
O
t
h
e
r

C
o
n
t
r
o
l
 
i
f
 
D
e
s
i
r
e
d

-
-

F
7
1

W
h
i
t
e

D
i
s
c
o
n
n
e
c
t

B
l
a
c
k

2
I

3
1

1
I

"-
--

1
I

I
1

I

I
S
t
o
k
e
r

I
t
i
'
l
l
m
b

R
e
l
a
y

J S
h
e
a
r
 
P
i
n

A
l
a
r
m

1
2
0
 
V
o
l
t
s

r
-
-
-
O
p
e
r
a
t
i
n
g

C
o
n
t
r
o
l

(
N
o
r
m
a
l
l
y
 
O
p
e
n
)

-
 
P
r
e
s
s
u
r
e

C

11
1.

1

1
2
0
-
V
o
l
t
s

L
W

C
u
t
o
f
f

S
t
a
r
t
e
r

H
i
g
h

L
i
m
i
t

L
o
w
 
V
o
l
t
a
g
e

L
i
n
e
 
V
o
l
t
a
g
e

R
e
l
a
y
 
-
 
D
b
l
e
.
P
o
l
e
,
 
D
b
l
e
.
 
T
h
r
o
w

(
N
o
r
m
a
l
l
y
 
C
l
o
s
e
d
)

T
Y
P
I
C
A
L
 
S
T
O
K
E
R
 
C
O
N
T
R
O
L
 
D
I
A
G
R
A
M
 
-
 
S
T
E
A
M

U r
o

1
2
0
-
V
 
C
o
i
l

S
t
o
k
e
r

M
o
t
o
r

D
i
v
i
s
i
o
n
 
o
f
 
S
c
'
 
J
O
I

P
l
a
n
n
i
n
g

1
9
6
9



U
F
u
s
e

B
l
u
e

7
-
D
a
y
 
T
i
m
e
 
C
l
o
c
k

W
i
t
h
 
S
w
i
t
c
h
 
B
y
p
a
s
s

C
l
o
c
k

-
 
1
2
0
 
V

M
o
t
o
r

r
-
-
-
-
-
1
T
o
 
p
u
m
p
 
r
e
l
a
y

r
-
-
1
1

i
f
 
d
e
s
i
r
e
d

f

W
h
i
t
e

D
i
s
c
o
n
n
e
c
t

B
l
a
c
k

J
u
m
p
e
r

4

S
t
a
r
t
e
r

1
2
0
-
V
 
C
o
i
l

S
t
o
k
e
r

M
o
t
o
r

N
o
t
e
:

S
t
o
k
e
r
 
R
e
l
a
y

H
i
g
h

L
d

L
i
m
i
t

C
u
t
o
f
f

S
h
e
a
r
 
P
i
n

A
l
a
r
m

I
"t-

L
1
2
0
 
-
 
V
o
l
t

C
o
n
t
r
o
l
s

O
p
e
r
a
t
i
n
g

C
o
n
t
r
o
l

(
N
o
r
m
a
l
l
y
 
O
p
e
n
)

-
 
T
e
m
p
e
r
a
t
u
r
e

W
h
i
t
e

D
i
s
c
o
n
n
e
c
t

M
E

C
H

25

2
1

3

-
 
rI

1
I

I
I

f
i
t
{

C
u
t
o
f
f

I
I
I

I
II

I
I
I

I
I
I

I
I
I

,

J

.1
1

_

S
t
o
k
e
r

R
e
l
a
y

S
h
e
a
r
 
P
i
n

A
l
a
r
m

O
v
e
r
r
i
d
e
 
C
o
n
t
r
o
l
 
S
h
o
u
l
d

B
e
 
P
r
o
v
i
d
e
d
 
T
o
 
O
p
e
n
 
A

Z
o
n
e
 
A
n
d
 
R
e
l
i
e
v
e
 
B
o
i
l
e
r

A
u
t
o
m
a
t
i
c
a
l
l
y
 
W
h
e
n

N
e
c
e
s
s
a
r
y

T
Y
P
I
C
A
L
 
S
T
O
K
E
R
 
C
O
N
T
R
O
L
 
D
I
A
G
R
A
M
 
-
 
H
O
T
 
W
A
T
E
R

1
2
0
-
V
o
l
t
s

..1=
11

H
i
g
h

L
i
m
i
t

L
o
w
 
V
o
l
t
a
g
e
.

L
i
n
e
 
V
o
l
t
a
g
e

R
e
l
a
y
 
-
 
D
b
l
e
.
P
o
l
e
,
 
D
b
l
e
.
 
T
h
r
o
w

(
N
o
r
m
a
l
l
y
 
C
l
o
s
e
d
)

-54UC
d

t-4C
O

1
2
0
-
V
 
C
o
i
l

a)
a
s

D
i
v
i
s
i
o
n
 
o
f
 
S
c
h
o
o
l

P
l
a
n
n
i
n
g

1
9
6
9



M
E

C
H

26

P
IL

O
T

G
A

S
O

C
K

P
I L

O
T

G
A

S
C

O
C

K

...
N

E
N

T
P

IL
O

T
 P

R
E

S
S

U
R

E
 R

E
G

U
LA

T
O

R
P

I L
O

T
 E

LE
C

T
R

IC
V

A
LV

E

M
A

IN
V

E
N

T
G

A
S

C
O

C
K

C
H

E
C

K
 G

A
U

G

I
l

M
A

IN
f
t - 
S

A
F

E
P

R
E

S
S

.
E

LE
C

T
R

IC
 G

A
S

R
E

G
.

V
A

LV
E

 V
.9

V
E

N
T

E
LE

C
T

R
I G

A
S

F
IR

IN
G

V
A

LV
E

V
A

LV
E

B
U

R
N

E
R

N
o.

1 
U

.L
.-

 S
.C

.I.
 G

A
S

 P
IP

IN
G

 G
R

O
U

P
 (

S
T

A
N

D
A

R
D

)

- 
-P

*V
E

N
T

P
IL

O
T

 P
R

E
S

S
U

R
E

 R
E

G
U

LA
T

O
P

M
A

IN
 V

E
N

T
G

A
S

6 
LO

W
 G

A
S

C
O

C
K

I
P

R
E

S
S

U
R

E
IN

T
E

R
LO

C
K

P
I L

O
T

 E
LE

C
T

R
IC

N
O

R
M

A
LL

Y
 O

P
E

N
:

V
A

 V
E

E
LE

C
T

R
IC

 V
E

N
T

IN
G

1.
.:.

V
A

LV
E

C
H

E
C

K
.V

E
N

T
 G

A
U

G
E

F
IR

IN
G

V
 L

V
E

M
A

I
P

R
E

S
S

.
R

E
G

.

S
A

F
E

T
Y

E
LE

C
T

R
IC

G
A

S
 V

A
LV

E

B
U

R
N

E
R

O
P

E
R

A
T

IN
G

 E
LE

C
. C

H
E

C
K

IN
G

G
A

S
 V

A
LV

E
 H

A
G

A
S

 C
O

C
K H
IG

H
 G

A
S

P
R

E
S

S
U

R
E

IN
T

E
R

LO
C

K

N
o.

3 
F

A
C

T
O

R
Y

 IN
S

U
R

A
N

C
E

 A
S

S
O

C
IA

T
IO

N
 C

A
S

 P
IP

IN
G

 G
R

O
U

P
 (

F
IA

)

P
IL

O
T

G
A

S
C

O
C

K

8

P
IL

O
T

P
R

E
S

S
U

R
E

 R
E

G
U

LA
T

O
R

11
P

I L
O

T
 E

LE
C

T
R

IC
I

M
A

IN
P

LO
R

E
W

S
S

U
G

R
A

E
S

O
P

E
R

A
T

IN
G

V
A

LV
E

G
A

S
IN

T
E

R
LO

C
K

*
V

A
LV

E
C

O
C

K
W

A
IT

E
LE

C
.

4G
i.S

E
C

K E
V

A
LV

E
0

M
A

I
P

R
E

S
S

.
R

E
G

.

B
U

R
N

E
R

S
A

F
E

T
Y

E
LE

C
T

R
IC

G
A

S
 V

A
LV

E

C
H

E
C

K
IN

G
G

A
S

 C
O

C
K

1'
N

O
T

 U
S

U
A

LL
Y

R
E

Q
U

IR
E

D
 O

R
F

U
R

N
IS

H
E

D
 A

T
F

IR
IN

G
 R

A
T

E
S

LE
S

S
 T

H
A

N
2,

30
0,

00
0 

B
 T

 U

H
IG

H
 G

A
S

P
R

E
S

S
U

R
E

IN
T

E
R

LO
C

K
 *

N
o.

 2
 F

A
C

T
O

R
Y

 M
U

T
U

A
L 

G
A

S
P

IP
IN

G
C

R
O

U
P

 (
F

M
)

P
IL

O
T

G
A

S
C

O
C

K

M
A

IN
G

A
S

C
O

C
K

r 
P

N
E

N
T

P
IL

O
T

P
R

E
S

S
U

R
E

 R
E

G
U

LA
T

O
R

- 
...

...
. -

P
IL

O
T

 E
LE

C
T

R
IC

V
E

N
T

V
A

LV
E

F
i

V
A

M
A

IN
P

R
E

S
S

.
E

LE
C

T
R

IC
R

E
G

.
G

A
S

 V
A

LV
F

N
o.

 4
 U

.L
. P

IP
IN

G
 C

R
O

U
P

 (
O

P
T

IO
N

A
L)

B
U

R
N

E
R

S
C

H
E

M
A

T
IC

 IL
LU

S
T

R
A

T
IO

N
 O

F
 S

T
A

N
D

A
R

D
 P

IP
IN

G
 O

F
G

A
S

 G
R

O
U

P
S

 (
T

R
A

IN
S

)
N

O
T

E
: A

s 
a 

re
fe

re
nc

e
f -

.
th

e 
ap

pl
ic

at
io

n 
of

 g
as

 b
ur

ne
r 

co
nt

ro
ls

, t
he

 e
ng

in
ee

r
is

re
fe

rr
ed

to
th

e 
U

nd
er

w
rit

er
s'

La
bo

ra
to

rie
s

P
ub

lic
at

io
n

N
o.

 U
L 

79
5-

19
68

.

R
ep

rin
te

d
by

 p
er

m
is

si
on

.
D

iv
is

io
n 

of
 S

ch
oo

l
Pl

an
ni

ng
19

69



E
LE

C
T

27
E

LE
C

T
R

IC
A

L
A

N
D

 LIG
H

T
IN

G

E
-100.00

G
eneral

101.00
T

he electrical plans should include a riser diagram
 show

ing service conduit size, service w
ire size (or bus duct) panels,

sw
itches, overcurrent device sizes, transform

ers (w
hen used in the secondary system

), feeder conduit sizes, feeder w
ire

sizes and com
plete grounding and bonding details.

101.01
G

rounding and bonding details can best be show
n by m

eans of a separate diagram
.

102.00
T

he electrical plans should include a num
bered circuit diagram

 for each panel show
ing circuit use, circuit w

ire size,
circuit conduit size, phase loads and total panel load.

103.00
T

he em
ergency system

 m
ust be kept separate from

 all other w
iring (N

E
C

 700-17).
104.00

W
here w

ire and equipm
ent is oversized for future expansion or for equipm

ent w
hich m

ay be added in the future,
som

e notation of this on the plans is helpful to everyone concerned.
105.00

T
he entire system

 m
ust be. color coded. Painting or taping w

ill not be accepted on w
ire of size num

ber six or sm
aller

(N
E

C
 200-6 and 210-5).

105.01
T

w
o sets of colors should be used for color coding dual voltage system

s (such as 277/480 and 120/208-volts). C
olor

standardization for the phase conductors should be red, black and blue for 120/208-volt system
, and yellow

, brow
n

and orange for :?.77 480-volt system
s.

106.00
W

hen long runs of w
ire are used, voltage drop should be considered (independent of spare capacity).

107.00
T

he electrical plans m
ust bear the seal of the engineer w

ho is responsible for the design and is by law
 otligated to in-

spect and issue a C
ertificate of C

om
pliance upon com

pletion of the project (N
C

G
S 133-1.1).

108.00
A

ll electrical plans and specifications should be coordinated; i.e., heating controls, general lighting and plum
bing w

ir-
ing.

108.01
It is recom

m
ended that w

iring and final connections for the control of m
echanical equipm

ent (heating and A
/C

 con-
trols) be a part of the m

echanical contract.
109.00

Secondary voltage system
s.

109.01
T

he electrical plans should show
 the secondary voltage (preferably at the riser diagram

).
109.02

A
cceptable secondary voltage system

s:
109.021

120 208-volts, 3-phase, 4-w
ire, w

ye.
109.022

277 480 (or 265 '460)-volts, 3-phase, 4-w
ire, w

ye.
109.023

120 240-volts, 1-phase, 3-w
ire (refer to next item

 below
).

109.024
T

he single-pl'ase system
 is acceptable only w

hen the school is and w
ill rem

ain very sm
all, for a sm

all addition that is
served separately or w

hen it is im
possible to get a three-phase system

.
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202.01
Flat roofs are considered as being of the type w

hich can be readily w
alked upon regardless of the difficulty of gaining

access to the roof level.

203.00
C

onnections at the service head m
ust be m

ade in accordance w
ith requirem

ents of the N
E

C
, A

rticle 250-51 (refer to
Paragraphs (c), (f) and (g) in particular).

204.00
A

ttention is called to th; sketch entitled "W
iring and E

quipm
ent D

iagram
" w

hich follow
s in this section.

205.00
U

nderground services are highly recom
m

ended, both prim
ary and secondary, and should be used in all cases w

here
possible and justifiable (w

ith respect 'o cost).

E
-300.01)

Service E
quipm

ent

301.00
A

ll service equipm
ent shall be bonded up to and incuding the first overcurrent device (N

E
C

 250-71).
301.01

Specifications should cover bonding, and bonding diagram
s should be show

n on the plans.
301.02

T
he bond w

ire used to carry the fault current of a parallel service, w
here tw

o or m
ore conduits are using the sam

e
jum

per, shall be sized on the com
bined conductor capacity and not on the capacity of one set of conductors (N

E
C

250-78).

302.00
T

he em
ergency system

 shall be bonded up to and including its overcurrent device (N
E

C
 710-7). M

inim
um

 size bond-
ing jum

per w
ire is N

o. 8 (N
E

C
, T

able 250-94 (a)).
303.00

Sw
itches, cabinets and cutout boxes of the surface type and m

etal racew
ays, boxes and fittings m

ounted on w
alls sub-

ject to dam
pness shall not be attached directly to the w

all surface but shall have at least a 1/4 inch air space betw
een

enclosures and the w
alls or other supporting surfaces (N

E
C

 246-4, 348-4 and 373-2).
304.00

C
abinets and cutout boxes in sw

itchgear shall be increased in size to accom
m

odate extra connections (N
E

C
 310-10,

373-7 and 373-8).

305.00
G

rounding

305.01
E

ach individual building or structure shall have its ground and disconnecting m
eans as required by the N

E
C

 (N
E

C
230-70, 230-76 and 250-24).

305.02
T

he ground connection shall be to the building w
ater m

ain, and m
ust be .0"essible (N

E
C

 250-112). Point of attach-
m

ent should be show
n on the plan.

305.03 W
hen the ground w

ire is protected by the use of conduit, the conduit and w
ire m

ust be bonded together at both ends
of the conduit (N

E
C

 250-92).
305.04

T
he size of the grounding conductor should be show

n on the plans.
306.00

E
lectric service equipm

ent should not be located in boiler room
s. T

his is definitely true if (1) coal fuel is used or (2) if
boiler room

 is below
 grade. W

here oil or gas fuel is used this equipm
ent m

ay be located in the boiler room
, but it is
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507.00
A

ll locknuts m
ust be tightened during installation (N

E
C

 300.10).
508.00

D
o not load branch circuits to m

ore than eighty percent of their
rated capacity (N

E
C

 210-23 b).
509.00

Fluorescent fixtures m
ounted on com

bustible, low
 density, cellulose fiber

board shall be installed as required by the
C

ode (N
E

C
 410-74 b).

510.00
T

he N
E

C
 requires that a m

inim
um

 of three (3) w
atts

per square foot of floor area in branch circuit capacity, for
lighting, be provided in school classroom

s (N
E

C
 220-2).

511.00
T

he three (3) w
atts per square foot figure m

ust be increased by
25%

 w
here required by the C

ode (N
E

C
 220-2

a;
classroom

s are considered continuous duty w
ith respect to lighting).

E
-600.00

M
otors and E

quipm
ent

601.00
W

here racew
ay flexibility is desired at the point of connection

to the m
otor or piece of equipm

ent, flexible conduit
m

ust be installed in accordance w
ith C

ode requirem
ents (N

E
C

 350-3 and
334-8).

602.00
T

herm
al overload protection shall be provided for

every m
otor as required by C

ode (N
E

C
 430-32).

602.01
R

unning overcurrent protection for f.nre-phase m
otors m

ust be
provided in each phase, all as required in the N

E
C

,
A

rticle 430-37.
603.00

E
ach m

otor shall be w
ithin sight

o
its disconnecting roeans. M

ore than fifty feet fs considered
out of sight. (See the

N
E

C
, 430-4, 430-86 and 430-106).

604.00
480- or 460-volt equipm

ent is not recom
m

ended for kitchen
equipm

ent. T
he only exception to this is the booster heater

for boosting hot w
ater tem

perature for
use in dishw

ashing equipm
ent.

605.00
A

ll electrical devices, appliances and equipm
entused in public schools m

ust have U
nderw

riters' L
aboratories approval

as required by N
C

G
S 66-25. Such approval shall be called for in the specifications.

E
-700.00

701.00
E

m
ergency L

ighting, System
s and Pow

er
E

m
ergency and exit lighting m

ust conform
 to requirem

ents
of the N

C
SB

C
. A

ttention is directed to Section 1124
Illum

ination of E
xits and Section 1125E

xit Signs.
702.00

N
um

erous plans are subm
itted to the D

ivision of
School Planning incorporating em

ergency and exit lighting system
s

that do not conform
 to C

ode requirem
ents because of

errors or om
issions. E

ngineers and architects are encouraged to
becom

e fam
iliar w

ith C
ode requirem

ents.
703.00

E
xit lights should be of very low

 w
attages.

704.00
T

hree-w
ay and four-w

ay sw
itches cannot be

used in the em
ergency system

 (N
E

C
 700-18).
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(3)
Special and esthetic characteristics

4.
E

stablish supplem
entary illum

ination
a.

C
halkboards, special tasks and special areas

5.
E

stablish audiovisual requirem
ents

6.
A

nalyze econom
ics

a.
C

apital expense
b.

M
aintenance expense

c.
E

lectrical energy cost
803.00

O
utdoor lightl,,g should be. done w

ith respect to the ow
ner's desires, adequate lighting of areas used in traveling to

and from
 thr building, and for the purpose of discouraging vandalism

.
804.00

A
thletic field lighting and w

iring require som
e careful thought. In addition to the consideration of lighting intensities,

fixture selection and arrangem
ent and fixture quality, the engineer should concern him

self w
ith the safety of the in-

stallations, and the requirem
ents of both the N

E
C

 and the N
ational E

lectrical Safety C
ode. U

nderground distribution
is highly recom

m
ended and encouraged.

805.00
A

s an overall reference for this section, please refer to the A
m

erican Standard G
uide for School L

ighting (A
IA

 81-F-1).

E
-900.00

901.00

A
ll-E

lectric Schools and E
lectric H

eating
T

he decision for the type heating for a school, w
hen considerii.g all-electric energy, should be m

ade by the ow
ner. A

c-
curate and unbiased cost studies should be prepared by the engineer and architect w

hen directed. T
he D

ivision of
School Planning w

ould w
elcom

e the opportunity to share in analyzing such Studies.
902.00

For all-electric schools, those using electricity for space heating, it is recom
m

ended that 277/480 (or 265/460)-volt
system

s be used for the secondary voltage. It is felt that this voltage is justified econom
ically in all cases unless the

school is very sm
all, and w

ill definitely rem
ain so. D

ue regard m
ust still be given to safety, and the qualifications of

school m
aintenance personnel.

903.00
W

here 277/480 (or 265/460)-volt system
s are used for secondary voltage, it is recom

m
ended that these voltages be

used, w
ithin reason, to tim

 fullest extent possible. T
hat is, they are recom

m
ended for (1) lighting, (2) w

ater heating,
(3) space heating (w

hen electric space heating has been chosen) and (4) larger m
otor loads w

here practicable. Proper
and adequate equipm

ent grounding, for safety purposes, m
ust be clearly defined.

903.01
A

ttention is directed again to the consideration of using 277/480 (or 265/460)-volts electricity for kitchen equipm
ent

(refer to Item
 E

-604.00`
. -vith regard to

econom
ics, operation and m

aintenance and upkeep, the D
ivision of School

Planning recom
m

ends
gainst, the use of these voltages for kitchen equipm

ent. In the best interests of the ow
ner,.both

initially and long rar ;e, the engineer should carefully evaluate this m
atter. T

his D
ivision recom

m
ends the use of

120/208 or 120/240-s Its electricity for kitchen equipm
ent. T

he availability of replacem
ent parts is an im

portant
consideration in this ,natter.

904.00
A

ll instructional shop equipm
ent m

ust still be served by the low
er voltages such as 120/208-volts.

905.00
A

ll electrical space heating equipm
ent m

ust bear the U
nderw

riters' L
aboratories approval (N

C
G

S, C
hapter 66, A

rticle
T

V
).
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T
Y

PIC
A

L
 E

L
E

C
T

R
IC

A
L

 SU
M

M
A

R
Y

(R
efer to Item

 E
-113.00)

E
L

E
C

T
R

IC
A

L
 L

O
A

D
 SU

M
M

A
R

Y

(A
)

SE
R

V
IC

E

120 208-V
olts, 3-Phase, 4-W

ire
A

m
p. Service E

ntrance w
ith

(B
)

C
O

N
N

E
C

T
E

D
 L

O
A

D
(1) E

X
IST

. B
L

D
G

.

W
ye w

ith Full N
eutral; 1600-A

m
p. Sw

itchboard and 1200 -
E

m
pty C

onduit to Increase Service E
ntrance to 1600-A

m
ps.

K
W

A
M

PS

L
tg.

99.0
275

R
ec. &

 Spares
60.0

166
K

itchen
142.00

395
W

ater H
tr.

37.0
101

Sub-T
otals

338.0
937

(2) N
E

W
 B

L
D

G
.

L
tg.

45.0
125

R
ec. &

 Spares
38.0

103
83.0

228
Sub-T

otals
421.0

1165

(3) FU
T

. A
IR

 C
O

N
D

.
&

 O
T

H
E

R
 L

O
A

D
S

188.0
520

T
otals

609.0
1685

D
ivision of School

Planning
1969



Recommended Minimum
Eootr.andles

Anar-4 04 0 0 0 0 8 8
r4 L' r rI

ILLUMINATION LEVELS FOR VARIOUS
TASKS & LOCATIONS IN SCHOOLS

\.1
Al

ink

AUDITORIUMS (seating area only)
Assembly only (Dimming lquipment desirable)
Study Halls

CAFETERIAS

Eating orly

When used for study halls
Food Displays

Kitchens

CLASSROOMS

Regular classroom work
,Art rooms

Chalkboards (Supplementary illumination)
Drafting rooms

,Home Economics rooms

Laboratories
General

Close work

Lecture and demonstration rooms

General

Special exhibits and demonstrations
When projection equipment is used

(dimming equipment desirable)

.41

1N

1 IL Im1

INN

_Lipreading classrooms
Music rooms
Manual arts rooms
Sewing rooms

Sigvtsaving classrooms

Typing rooms

CORRIDORS & STAIRS

GYMNASIUMS

General exercisi-
Exhibition game:

Locker and shower rooms

LIBRARIES
Reading rooms and carrels

Stacks

,Book repair and binding
Check-in, check-out, catalogs, card files

OFFICES

Regular office work

Acct., auditing, tabulating, bookkeeping, etc.
Cartography, designing, detailed drafting

Conference rooms

PARKING LOTS

TOILETS & WASHROOMS

The level of illumination should be provided on the task
regardless of location in the room, or position. The initial
value of illumination must be grdater than the minimum value
to compensate for lamp depreciation and dirt collection on all
surfaces. These are recommended standards of the I. E. S.

Division of School
Planning 1969


