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STRUCTURAL CALCULATIONS FOR:

X-SPINE
PF 29-53646

PORTAFAB

Modular Building Systems

Project Location: Miamisburg, OH

Building Code: 2012 IBC

Seismic Parameters: |Fa = 1.6, Fv=2.4,Ss = 0.148,81 = 0.073

Stud Type: Ominflex 300+
Unit Geometry: Dust Cover Gravity Loads:
Overall Width: IBO = 30-ft + 4.5-irl
Overall Length: i, := 28-ft + 5.751]

|L0 = 20-ft + 4.5-?!" WTpanets == 5-psf

Story Heights:
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DUST COVER DESIGN

(Ref: SDI Design Specification and Deck Manufacturers Catalog)

DUST COVER PROPERTIES: Dust Cover is: Deck Span:
Section Modulus: Spi= 0.186-in3 Yield Stress:

Moment of Inertia: |, := 0.169-in Modulus of Elasticity: E dock = 29.106.p5

DESIGN:
Ib
Uniform Load on Deck: wp = (DL + LL)-1-ft wr = ISE
Number of Supports Deck Spans, n: (use either 1, 2 or 3) n:=1
Maximum Moment: M= (if(n = 3,0.10,.125))wy; -Lsp”

M
Flexural Stress: fiy = = = 17.66-ks
P

Allowable Flexural Stress: Fi_deck = 0.60-F i Fb deck = 19.8:ks

Since Fygex= 198 ksi  >= f,= 177 ksi OK |

5
if(n = Lo ifn =2,0011,i(n = 3,0.0059,0)))-LL-l-ﬁ-LdeckA'

ALL = 0979 -

Deflection: A = = »
deck’ 'deck

Since L/AL= 148 >= 120 OK
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CONSIDER CORNICE MOLD

bem == 145-in-0.9

Uniform load on cornice mold Wem:

Tributary width: bem = 6.04 ft

Ib
Mo = (DL o+ L)bon e = 90.62—

Consider comice mold as 3 span uniformly loaded member:

Rem = L.1-spang,-wWem

Cornice mold span:

Reaction: Rem = 399 1b

Moment: M, := 0.1spany, Wy My, = 145 ft-lb

Comice mold section modulus:  s_ = 0.28-in

M

cm

Flexural Stress: 1, := fi, = 6.21-ksi

CORHICE MOLD
WITH ANGLE

o~
\\a\
PN -~
T

87 MIN
1

.x_"" WALL FANEL

" /"’ N
LAY=IN CEILING . p.
FRAMEWCRE | :

S
o Ignce Fb_altow =

9.5 ksi >= f, = 6.2  ksi OK
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Beam 1

[Member = "W8x10"

Material: Span: {L:= 218

L = 18.17-ftUnbraced Length:

Selected Member Properties Load Factors
Area S, Z, Iy b F, E DL LL
Shape (in?) (in% (in) (in¥ (in) (ksi) (ksi) 12 16
W8x10 2.96 7.81 8.87 308 3.94 50 29000
Concentrated Load Data
DL LL a dist. 2
Number | (kips) | (kips) (ft) Description ‘7 T
P1 0.00 0.00 0.00 - = 2
P2 0.00 [ 000 | 0.00 7 T
P3 0.00 0.00 0.00 R' E
P4 000 | 000 | 0.00 - ®
P5 0.00 0.00 0.00
Uniform Load Data
Nurmb (kDII.ﬂ) (kLI;ﬂ) a (cflst c (c::;t tri?f.t;vt. o i & i i .
umber ip ip scription
Self Wt.| 0.01 0.00 0.00 0.00 0.00 |Beam Dead Load .- m .
w1 0.05 0.10 0.00 0.00 10.13 |Dust Cover Load T »
w2 0.00 0.00 0.00 0.00 0.00 Rr‘ )
w3 000 [ 000 | 000 | 0.00 | 0.00 L R
wd 0.00 0.00 0.00 0.00 0.00
w5 0.00 0.00 0.00 0.00 0.00
Reactions Shears, Moments, & Deflections
DL LL TL Factored Max. Factored Shear, Vu (kips) 213
(kips) (kips) (kips) (kips) Design Shear, 2Vn (kips) 3041 OK
Left End 0.55 0.92 147 213 Max Fact. Moment, Mu (kip*ft) 9.68
|Right End 0.55 0.92 1.47 213 Design Moment, ¢Mn (kip™i) 30.19 OK
Max Dead Load Deflection (in) 0.166 L/1311
Max. Live Load Defiection (in) 0.278 L/785
Max Total Load Deflection (in) 0.444 L/491

W8x10
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Wall Studs lStud Type: Ominflex 300+ | (See stud calculations at end)
Height of Studs:  |h := b k:= 1.0 kL := k-h klL.=10ft
Maximum Retud = Risam Retua = 1.47-kip
Reaction: 1

|Allowable axial load for k= 10ft and Spsf lateral load P, = 43kip> Ry = 1.47-kip OK




McGINNIS & ASSOCIATES .
Structural Engineers JOB: X-Spine _
PF29-53646 NO. 22325

1110 Westmark Drive
St. Louis, Missouri 63131 SHEET NO. 6 OF _18
(314) 835-1224 Fax: (314) 984-0561 CALC. BY: __ DWM DATE: _5/27/2015
Lateral Load Analysis
Seismic Loads Overstrength factor: Q= 2.5

Determine Structural Dead Load: Ws

Deck Dead Load:  Plan Area: Aplan = 720-ft° Aptan = 720-7t2
Deck DL: W= DL-Apian W1 = 3600 Ib
Wall Dead Load:  Uniform weight of walls: WT s i= 4-psf
Length of walls: Lualls == 2°B, + 2-Lg Lyalls = 117.71-ft
Wall Dead Load: W2 = WTaieLwans'ho'0-5  Wp = 23541b
Total Structural Dead Load: W, W, = Wy + Wp

Use equivalent lateral force procedure for design base shear

SMS = Fa_eq-Ss SMS = 0.24 SMI = Fv_eq'Sq SM'] =(.18
SDS = 067SMS SDS = 016 Sm = 067SM1 Sm = 012
, — = 0.75
|Rs = 4 ||F_ = l.q F‘f = 0.020] hy = ho-ft hy = 10 T:= Cehy T=0.11
Ce = Ce o= C.z= C.q=0.079
s_1 Rs s _2 Rs ] Rs s 1
[E ]E IE Cs_2 = 0522
C. | Co 5= 0.018
min CorW,- €1
Cs == max Cq . Ce=0079 V= =7 - v = 0.84-kir
Cs_5
Internal Wind Pressures and Loads
he

Using a 5 psf lateral intemal wind pressure: Vv, = 5.P5f.7.50 Viing = 0.76-kin

Seismic govems lateral design
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kip

mn

DUST COVER DIAPHRAGM = o
<! 4
Diaphragm Width: |, := B]
s
Diaphragm Length: | .= L]
=i
Equivalent lateral v Ib N
| glsl_va ent latera o W= 27.8— l ,
oad: B, ft 7 Metat Deck /\;
. l/ Y Diaphragm ¥ Lg
. W‘ o
Strut Reactions: Ri= B R =4221b L "y J
Maximum Shear R Ib :
in diaphragm: Vmax = Vinax = 21 I
el W
M w-B 2
aximum moment o
in diaphragm: Mmax = 3 |Mmax S il I
Mmax
Chord Forces Tehord = 3 Tehorg = 157 b
(T=0) °
Diaphragm and Fasteners Design Strength:
Roof deck: Deck := "1.5B22 Deck"
Fastener layout: Layout := "36/4"
Support fasteners: Fastenersgpport = "#12 TEK Screws"
Sidelap fasteners: Fastenersyye|ap = "#10 TEK Screws"
Number of sidelap -1
fasteners per span: "sidelzp *T
Deck span: deck_span := 8-ft
For 1.6B22 Deck w/ 8 ft. span & #12 TEK Screws support fasteners w/ — 100 E
36/4 pattern & 1 - #10 TEK Screws sidelap fastener/span: Vallow = 100
Since Vyow = 100 Ib/ft >= V= 21 b/t OK
Diaphragm deflection:
K2 kip
K= 0306 Kp:=870  DB:=2209 G':= — G'=926—
0.3-DB -1 il
3.78 + + 3-Ky-deck_span-ft
deck_span-ft
2
w-By"

A iaphragm = P
o

Adiaphragm i 0'017'“1
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SHEAR PANEL DESIGN

f12-14 % 1 1007 M K 3
SCREWS @ 12° 0, 41l
ARTUND SHEAR PANEL,

R
SHEET %
2 SIEEL /7%
, H
-

Ad_&. R
"
— -

Pl |

TYPICAL SOLID SHEAR PAMEL

Shear Panel Analysis
Sheet steel conforms to ASTM A653 CS Type B Fy = 30-ksi F, = 55ksi

Screws are #12-14 x 1-1/4" HWH TEK 3

Determine allowable shear load based on the following criteria:
(Reference: AISI Specification for the Design of Cold-Formed Steel Structural Members)




McGINNIS & ASSOCIATES

Structural Engineers JOB: X-Spine
1110 Westmark Drive PF29-53646 NO. 22325
St. Louis, Missouri 63131 SHEET NO._9 OF _18
(314) 835-1224 Fax: (314) 984-0561 CALC. BY: __DWM DATE: _5/27/2015

Section E4.3.1 Connection Shear

t, = Thickness of the member in contact with the screw head

t, = Thickness of the member in not in contact with the screw head
F,1 = Tensile strength of member in contact with the screw head

F,2 = Tensile strength of member in not in contact with the screw head
P, = Nominal shear strength per screw

Q = Factor of Safety ASD Q=25

ty:= 0.0359-in  (Omniflex studs - 20 Ga. Steel) Fu=Fy, Fui = 55ksi
ty:= 0.0359-in  (Shear panel sheet steel - 20 Ga.) Fe=F, Fiz = 55-ksi

Screw Number Designation: Screw _Size = 12

Nominal screw diameter decrew = 0.216-in

3 ]
4-2'(t2 'dscrew) ‘Fuz
Prs:=minl 5 7.4.d . Fi Proe=7301b Reference equations E4.3.1-1 thru £E4.3.1-3

2'7'1:2'dscrew'Fu2

Allowable shear per screw. pP_:= — P,=2921b

Screws are spaced at 12" c/c along the perimeter of the steel panels, therefore the maximum allowable shear per foot
is equal to the allowable shear per screw.

Vallow = Pa Vallow = 292 Ib
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Consider individual shear panels

Total shear in side of wall: R: R = 0.42-kip (See Diaphragm Reactions)
Number of shear panels in wall: n: ni= 1
Width at base of shear panel: b b= 48-ir
Panel Height: h h, = 10ft
R
Shear at top per panel; V Vi= — V= 0.42-kip
n
v Ib
Shear per foot of panel: v vi= T v =105 E

[Since Vaow= 2921 b/t  >= v= 1054 b/t OK

[USE 1 SHEAR PANELS PER WALL

SHEAR PANEL ANCHORAGE

Uplift force: T T:= T=10541b

See calculations at end of set for anchorage design using Hilti KB TZ
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SHEAR PANEL HOLD DOWN STRAP

For 1 - #12 screw in 20 gage sheet metal:
Vallow = 292 |b

Number of screws required: Ny o,

T
N = 3.61

Nocrew = v screw
allow

|TSE Norow = 4 #12-14 x 1 1/4™ HWH TEK 3 SCREWS MINIMUM

Collector Splice:

Tes = Tehord Tes = 157-1b

TCS
N = 0.54

Necrew = v screw
allow

Number of screws required:

Use 2 - #12 TEK screws
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Anchorage to Concrete Slab - Tension Capacity

Reference: ACI 318-05 Appendix D & ESR 1917

Maximum factored tension at anchor location:

Anchor type:

Type i= 2

RS
= T.1.4—

Nu_max3 15

For Cast in Place Anchors - Use Type 1

For Post Installed Anchors - Use Type 2

Cracked Region:

Crack := "YES"

Group or single bolt action:

Number of anchors:

Concrete compressive strength:
Minimum specified tensile strength:

Anchor diameter:

Area of anchor:

Anchor embedment depth:
Minimum edge distance (c1):
Anchor spacing:

Reduction factor:

[Action := "Group"l

o )

= 3000-ps

I

C
f = 106-ks

|
=
&

danchor :
Ao = 0.101-in°
of = 3.5

Cai -= 24.i

51 = 4.5

Grs =075 Py = 0.70

Steel Strength of anchor in tension (Section D.5.1):

Ng = NAgefita

Ng = 21.41-kip

Nu_max . 2-kip
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Concrete Breakout Strength of Anchor in Tension (Section D.5.2):

For a single anchor:

Aneo = 9hor® Aneo = 110-in°
(ca1 + 1.5-hef)-(2-1.5-hef) .
Ane = min Ay = 110000
ANco
Cat
Wogn = iff 6412 1.5:hy, 1,0.7 + 0.3 Won=1
1.5:het
Wy = if(Type = 1,1.25,if(Type = 2,1.4,0))
T,y = if(Crack ="NO", ¥y, 1.0) Ty =1
Kanchor == if(Type = 1,24,if(Type = 2,17,0))
1.5
e hef
Np = Kanchor | == 7~ Ib Np = 6.1-kip
psi \_in
AN(:
Ncb = A_"IJSdN'\I’CN'Nb Ncb = 61klp
Nco
For a group of anchors: e'y = 0-in
1
Wy = min YN Ton=1
1+
3-het
(céﬂ + l.S'hef)-(2-1.5~hef + sl) 5
Ang = min Ane = 220.5-in”
I"'ANco
ANc )
Ncbg = 'qjecN"yedN"I'oN'Nb Ncbg = 1219klp

ANco
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Governing Tension Design Strength:

Ng:n 32.12
¢)Nn = ¢Nn = klP
if(Action = "Group" ,Nepgs Ncb)-dt)tc_ 8.54

oON, = min(d)Nn) N, = 8.54:kip

[Since @N,= 85 kip >= Numex' 2.0 kip OK
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Anchorage to Concrete Slab - Shear Capacity
Reference: ACI 318-05 Appendix D
R
Maximum factored shear at anchor location: v, = V- 1.4-—1% Vi max = 0.8-kip
Anchor type: For Cast in Place Anchors - Use Type 1

For Post Installed Anchors - Use Type 2
Cracked Region: Crack := "YES"

Group or single bolt action: [Action = "Group"J

Number of anchors:

Concrete compressive strength: f. = 3000-ps
Minimum specified tensile strength:  |f. ., := 106-ks
Anchor diameter: danchor i= 0.5
Area of headed stud: Agg = 0.101-in’

Anchor embedment depth: hef = 3.5In

Minimum edge distance (ca1) & (ca2): |c:a1 = 24—iri |caz = 24-ir|

Anchor spacing: 8= 4.5-in

Reduction factor: by == 0.65 &, = 0.60

Steel Strength of anchor in shear (Section D.6.1):

Vs = Agerfuta Vg = 10.71-kip
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Concrete Breakout Strength of Anchor in Shear (Section D.6.2):

For a single anchor:

2
A\/co = 4.5'Ca1

2‘(1.5-c51) + s£|-1.5-ca1
Ave = min
AVco

g 0.2 4 1.5
het danchor f‘c Ca
vy, = if(Type = 1,8.7) . e | — — | Ib
danchor in psi \_in

Ca2
1.5'Ca1

‘I;edV = if(caz 2> 1'5'061’ 1 ,07 + 0.3

T, = if(Crack = "NO" ,1.4,1.0)

AVc
Vcb = —"I’edv'\pcv'vb Vcb = 4234klp
AVco
For a group of anchors:
G'V = 0in
1
_ 1
T, = min 2o, Yoy =1
1+
3'Ca1

(2:15cq + &) 1.5y
AVC = min ’
n"L\Vco

AVc
Vcbg = A, ooy Toav Py Yy
co

2
AVCO = 2592 in N

Ay = 2592-in”

V, = 47.04-kip

lI!edV = 0.9

‘I'cv=1

Ave = 2754-in”

Veng = 44.98kip
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Governing Shear Design Strength:

n-Vs: Pys 13.92
d)vn = ¢Vn = -kip
if( Action = "Group" .vcbg,vcb)-% 26.99
oV, = min(d)Vn) oV, = 13.92.kip
|Since wVp= 13.9 kip >= Vymax 0.8 kip OKJ

Interaction equation: (Per ACI 318 Section D.7)

Nu_rnax vu_max
+ =0.38
0.75-¢N, | | 0.75-0V,

<1.20K
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PORTAFAB

Modular Building Svstems

; — —_——
™
|
' = =}
OmniFlex 300+
20ga roll-formed steel
Maximum allowable Maximum allowable axial load
Stud Height (feet) axial load {Ibs} {Ibs} with tube insert

8 5,700 5,100

9 5,000 6,100
10 4,300 6,100
11 3,500 5,000
12 3,100 4,070
13 2,500 3,300
14 2,000 2,660
16 1,300 1,800

Stud load capacities are based upon 48" maximum centers. Loads listed include a5 p.s.t.
lateral combined load.

Maximum defiection limitation of 1Y120.

The structural capacity of slabs are not considered and should be analyzed independently
wWall studs are to be utilized within PortaFab 3" wall systems.

Tube insert to be HSS 2"x1 1/4™"x11ga
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v Pleville Solutions

Low Profile
Energy Efficient
Fine Tuned Air Flow

SAM MicroSound Fan Filter Units include a 99.99%
efficient HEPA filter, 30% ASHRAE pleated type
prefilter, seismic clip suspension points, safety
switch which disables the unit while servicing, and
solid state variable speed control with RFI suppres-
sion, allowing the airflow to be fine tuned.

Housings are fabricated from steel with a white
powdercoat finish and include seismic clip suspen-
sion points.

The energy efficient N310 motor blower is a low
watt backward curved impeller, single phase, per-
manent split capacitor type motor blower assembly
with thermal overload protection. Units are avail-
able in 115 Volt (60 Hz), 208-230 Volt (50/60 Hz)
and 277 Volt (60 Hz).

Final filters are protected with a white epoxy
diamond pattern grille and are tested according to
accepted procedures as described by the Institute of
Environmental Sciences (YEST) and/or ISO stan-
dards. The standard HEPA filter is 99.99% eff. and
an ULPA grade 99.9995% eff. filter is available as
an option.

Other popular options include an 8’ power cord (110
Volt only), 99.9995% eff. ULPA grade final filter,
UL 900 Class 1 filters and duct collar adapters.
Refer to the back of this section for more options
and accessories.

For horizontal flow applications consult with one of
our cleanroom experts in your area, or call the fac-
tory for more information.

@)

uR,

"o

SAM is a registered trademark owned by Clean Rooms International

SAM® MicroSound

Typical
MicroSound Model

Prefilter

MicroSound

Seismic
Suspension Points

115V Safety Switch
Detail

208-230V & 277V
Safety Switch
Detail

o Energy Efficient Motor: Operating Amps Low As .6
For 277 Volt And 1.6 For 115 Volt

@ Safety Switch: Disables Unit While Servicing

® Variable Speed Control: Allows Air Flow To Be Fine
Tuned For Room Requirements

MicroSound

Nov/2012

Phone: 616-452-8700 * Fax: 616- 452-2372

Emall: sales@cleanroomsint.com
www.cleanroomsint.com

421



m Data & Specifications for SAM® MicroSound

NCR Style Filter Data: The HEPA Filters are designed for

90 FPM average face velocity @ initial 0.47 w.g. and have a
rated efficiency of 99.99% @ 0.3 micron or larger. An anodized
aluminum frame holds the 53mm media which is protected by a
diamond pattern white epoxy coated steel grille.

Final filters can be replaced by removing unit from ceiling, plac-
ing on a bench, removing and replacing the filter and re-installing
unit in ceiling.

Low Profile: All S4M MicroSound NCR Style Models are
12-5/8” high.

Standard Ceiling Size: All 2’ x 4’ models are designed to fit a
nominal 2° x 4° ceiling grid with a 22.5” x 46.5” standard opening.

Air Flow: Airflow ranges from 400 to 750 CFM for a 2 x 4 unit
and 250 to 400 CFM for a 2 x 2 unit. At 90 FPM, CFM is nominal
632 on a2 x 4 and 300 on a 2 x 2 unit respectively. Airflow for
units running at 50 Hz will be about 20% less.

Sound Level: At average face velocity of 90 FPM measured 30"
from face of filter, sound level is approximately 54 dba with less
than 45 dba ambient sound level. Field conditions, voltage and
method of testing could produce different results.

Popular Options: Refer to next page for a list of popular options.

Safety Switch Detail Safety Switch Detail
SAM 24 MicroSound 115V 208-230/277V
Motor Data Replacement Filters
Motor | Voltage Hz | Watts | Running | Start-Up Mfg, Description
Amps Amps Code

N310 115 60 185 1.6 4.1 302070 2 x 2 NCR Style HEPA Filter, 99.99% eff. @ 0.3 micron
N310 | 208-230 | 50/60 | 165 | 0.8-0.7" 1.5® 302071 2 x 2 NCR Style ULPA Filter, 99.9995% eff. @ 0.12 micron
N310 277 60 165 6 1.5 302013 2 x 3 NCR Style HEPA Filter, 99.99% eff. @ 0.3 micron

302015 2 x 3 NCR Style ULPA Filter, 99.9995% eff. @ 0.12 micron
(1) Running amps will be less on 5011z 302090 2 x 4 NCR Style HEPA Filter, 99.99% eff. @ 0.3 micron
{2) Line voltage can affect actual start-up amperage 302100 2 x 4 NCR Style ULPA Filter, 99.9995% eff. @ 0.12 micron

302190 Prefilter 20” x 20 x 17, 30% ASHRAE efficient, pleated type

422 Phone: 616-452-8700 * Fax: 616- 452-2372 Nov/2012
Email: sales@cleanrcomsint.com
www.cleanroomsint.com



ﬁ%arp% Ordering Information for SAM® MicroSound

Dlewble Solutions
Base Model
(Ordering Information)
Model or . Variable HEPA .
Mfg. Code Description Style Size Voltage Motor Speed Control Filter Weight
12100* SAM22MSNCR | NCR 2x2 15 N310 703084 302070 | 53 Ibs. (24.0 kg.)
12101 SAM22MSNCR | NCR 2x2 208-230 N310 703912 302070 | 53 lbs. (24.0 kg.)
12102* SAM 22 MS NCR NCR 2x2 277 N310 703915 302070 53 1bs. (24.0 kg.)
12150* SAM23MSNCR | NCR 2%x3 115 N310 703084 302013 | 571bs. (25.9 kg.)
12261% SAM24MSNCR | NCR 2x4 115 N310 703084 302090 | 60 1bs. (27.2 ke.)
12262 SAM24MSNCR | NCR 2x4 208-230 N310 703912 302090 | 601bs. (27.2 kg.)
12263* SAM24MSNCR | NCR 2x4 277 N310 703915 302090 | 60 lbs. (27.2 kg.)
* UL Listed
Prefilter and Safety Switch are Standard on all Models
Popular Options: (Please choose from the following part numbers when ordering options)
Final Filters: Pilot Light: (Includes Special Order Filters and Speed
0302071 2 x 2 NCR ULPA Filter 99.9995% eff. Control Parts)
[J302015 2 x 3 NCR ULPA Filter 99.9995% eff. [J 19700 NCR Style Red Pilot Light 110-120 Volt

Only (Light Indicates Power to Motor Only)

[ 19701 NCR Style Red Pilot Light w/Pressure
Switch 110-120 Volt Only (Light Indicates Power
to Motor Only)

Radial Diffuser Grille:

[ 19300 2 x 2 Radial Diffuser Grille

[] 19301 2 x 4 Radial Diffuser Grille

[1302100 2 x 4 NCR ULPA Filter 99.9995% eff.
1308001 2x 2 NCR HEPA UL 900 Class 1
[[1308002 2 x 4 NCR HEPA UL 900 Class 1
1308005 2 x 4 NCR ULPA UL 900 Class 1
[1308007 2 x 2 NCR ULPA UL 900 Class 1
1302072 2 x 2 NCR HEPA with Centerboard and

Test Port Miscell
[]302094 2 x 4 NCR HEPA with Centerboard and -~

Test Port [0 703902 8’ Power Cord 110-120V Only
Prefilters: [ 603322 Gasket on Downstream Edge of Unit

0309802 Super Clean Prefilter [0 Magnehelic Gage: Refer to the Back of this Section

Suitable for Class 1-100
Duct Collar Adapters:
119950 10” Duct Collar Adapter
[J19951 12” Duct Collar Adapter
[J19952 Side Load with 10” Duct Collar
[J19953 Side Load with 12” Duct Collar
[J19955 10” Top Load Duct Collar Adapter
[J19956 12” Top Load Duct Collar Adapter
Air Conditioning Mixing Box:
019958 Slanted Top with 10” Duct Collar
[119959 Slanted Top with 12” Duct Collar
[J19947 Square with (2) 10” Duct Collars
[319948 Square with (2) 12” Duct Collars

Comments:

NOTE: Duct collar adapters, air conditioning boxes, pilot lights and
adding other electrical components negates UL listing.

For more information and illustrations please refer to the back of this section

Aprili2013 Phone: 616-452-8700 * Fax: 616- 452-2372 423
Email: sales@cleanroomsint.com
www.cleanroomsint.com



Clean i i
mm%@ Cleanroom Light Fixtures

Ferible Solutions

Cleanroom Light Fixtures

Cleanroom Light Fixtures are ideal for general
purpose cleanrooms, pharmaceutical cleanrooms
and biomedical labs, food processing centers,
hospitals and wet locations.

Sealed Housings Maintain Integrity

Totally sealed housings maintain ceiling integrity
and protect against infiltration of particles and
airborne bacteria. Housings are painted with a white
powdercoat finish and spring loaded latches on each
side secure the hinged door lens frame in the closed
position. The door frame is removable without the
use of tools, permitting re-lamping from roomside
without contaminating the clean areas.

Features of Standard Fixtures

Standard fixtures feature a 120-277 multi-voltage
T8 electronic ballast with (4) medium bi-pin

lamp receptacles, (lamps not included). The ballast
is mounted inside the housing and is removable
from roomside, maintaining ceiling integrity.

Cover for Quick Access

Installation is easy because a gasketed wiring
access cover on the top allows quick access for
wiring to the building power source.

Compliance with Federal Standards

These luminaries are UL listed and manufactured
in accordance to USDA, FDA, and NSF guidelines.
All fixtures have been tested and reported in
compliance with Federal Standard 209 and are
suitable for Class 1,000 to 100,000 or ISO Class 3
to 9 Cleanrooms. Consult with the factory for
Class 100 or ISO Class 1 and 2 applications or
hazardous location fixtures.

Emergency Battery Pak

All models are available with an Emergency Bat-
tery Pak. In the event of a power failure, a fixture
equipped with this option will illuminate a single
lamp, 350-450 lumens for up to 90 minutes.

July/2007
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Electrical
Knockouts /\ 24
Sealed Elegg::: g Seismic Clips 4172 >
2x2
\/ 23 11716
L
J/ W W W W
iy pu
\A Lens
End View
(Shown with Panel Remaved)
Door Frame and Lens
|-—— 22378 -—-{ 46 3/8
T_— .—..l .............. = ]
2238 ' 238 }
% f
Latch (4) L Latch (&3]
Standard 2 x 4 Fits These T-Grid Openings
A\ T AN \
— _'@i’_
&/
1-1/2" Cleanroom Grid 2" Non-Structural Grid 27 Structural Grid
24" x 48" a.c. 24" x 48" o.c. 24-1/2” x 48-1/2" o.c.
Consult with factory when using 2" HD Grid on 2'x 4’ centers.
Ordering Information
Part No. | Nominal Size Voltage Cycle Lamp Ballast Amps Watts Weight
148050 2x4 120V - 277V 50/60 Hz 4 Lamp T8 Electronic *1 32/128 | 3S1bs. (16kg)
148053 2x2 120V - 277V 50/60Hz | 4 Lamp T8 Electronic 7 17768 23 1bs. (11 kg.)
148066 1x4 120V - 277V 50/60 Hz 2 Lamp T8 Electronic *3 32/64 | 251bs. (12kg)
148513 Door Frame and Lens
703902 Optional 8’ Power Cord 110V-120V Only
148075 Emergency Battery Pack 120V
148084 Emergency Battery Pack 277V (2 x 2 and 2 x 4 Only)
703754 Ballast [20V-277V Multi-Voltage
*1, 120V =.93 amps, 277V = .40 amps
*2. 120V = .94 amps, 277V = .40 amps
*3, 120V = .50 amps, 277V = .21 amps
304 Phone: 616-452-8700 * Fax: 616- 452-2372 July/2007
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LIST OF MODELS

Key: MS = MicroSound, MW = MicroWatt, CRF = Ceiling Replaceable Filter, LW = Low Watt, P = Plastic Housing, LC = Low Cost, L1 = Lights, GS = Gel Scal , HO = High Output

t_’:d(; &“I;";::ig;;n L:‘s't';d Size Volts Wans | Hz Motor FLA * Housing z‘:d(: &A\l;:lfxli:;‘on Li';' ::d Size Vaolts Watis | He Motor FLA * Housing
280 310 280 310
S:4M MicroSound Series SAMLC Series
12100 | S4M22 MS Yes X2 LSV 185 | 60 1.7 Metal 12094 |s4a22 Yes 2'x2 115V 185 |60 1.7 Metal
12100 | SAM 22 MS No x2 208-230V 170 | 50/60 0.8-0.7 Metal 12095 | 84122 No kY 208-230V 170 | s0ie0 0.8-0.7 Metal
12102 | S43422MS Yes | 27x2 27V 165 | 60 0.6 Meial 12096 | S4a22 Yes T2 27V 165 |60 0.6 Metal
12800 | SAAM22 MS GS Yes | 2°x2 115V 185 | 60 1.7 Metal 12097 | 543122 CRF Yes | 2'x2 115V 185 |60 17 Metal
12801 | S4A122 MS GS No 2'x2 208-230V 170 | s0i60 0.8-0.7 Metal 12098 | S4a122 CRF No 2% 2 208-230V 170 | 50/60 0.8-0.7 Metal
12802 | $43/22 MS GS Yes | 2'x2' 271V 165 | 60 0.6 Metal 12099 | S4A122 CRF Yes | 2'x2° 277V 165 oo 0.6 Metal
12261 | saar2ams Yes | 2 x4 nsv 185 | 60 17 Metal 12310 | 543424 Yes | 2'x4° 115V 185 |60 1.7 Metal
12262 | S43724 MS No Vx4 208-230V 170 | 50/60 0.8-0.7 Metal 12311 | S42124 No xd 208-230V 170 | 50/60 0.8-0.7 Metal
12263 | SAM24MS Yes | x4 277 165 | 60 0.6 Metal 12312 | SAM24 Yes x4 277V 165 |60 0.6 Metal
12805 | S4A24MS GS Yes x4 115V 185 | 60 1.7 Metal 12313 | 5424 CRF Yes x4 1isV 185 |60 1.7 Metal
12806 | $40124 MS GS No x4 208-230V 170 30:60 06.8-0.7 Metal 12314 | S4M 24 CRF No x4 208-230V 170 | 50:60 0.8-0.7 Meial
12807 | S4M24 MS GS Yes | x4 277V 165 | 60 0.6 Metal 12315 | S4M 24 CRF Yes x4 277V 165 |60 0.6 Metal
S:AM 24 MicroSound Undersize Units (23 187 x 47 1:87) SAM 26 Series
12240 | SAM24 MS US Yes | x4 13V 185 | 60 1.7 Metal 12600 | S4M26 Yes | 2'x6’ 115V 370 |60 33 Meal
12241 | S4024 MS US No 2x4° 208-230V 170 | 50/60 0.8-0.7 Metal 12601 | S4A126 No 2'x 6 208-230V 340 | 50/60 0.8-0.7 Metal
12242 | S4M24MSUS Yes | x4 277V 165 | 60 0.6 Metal 12602 | S44126 Yes | 2'x6° 277V 330 |60 12 Meral
12243 | 543124 MS GS US Yes | x4 115V 185 |60 L7 Metal 12603 |S4M26 CRF Yes rx6 115V 370 |60 14 Metal
12244 | S4Af24 MS GS US No x4 208-230V 176 | s0/60 0.8-0.7 Metal 12604 | 5.4M 26 CRF No 2'x6 208-230V 340 |50/60 0.8-0.7 Metal
12245 | S44124 MS GS US Yes | 2°x4’ 277V 165 | 60 06 Metal 12605 | 542126 CRF Yes | 2°x¢ 277V 330 |60 1.2 Metal
S5 §4M MicroSound Series with Stainless Siecl Housing SAM CRF/L1 Series
12106 | 54322 MS SS Yes | 2x2 sV 185 | 60 1.7 Staintess Steel 12808 | S4A£22 CRF L1 No 2'x2 115V 185 |60 22 Metal
12108 | 543722 MS SS No x 20 20R-230V 170 | 56/60 0.8-0.7 Steel 12809 | 844122 CRF LI No Tx2 277V 165 |60 E] Mcial
12109 | S4M22MSSS Yes 2x2 27V 165 60 0.6 Steel 12812 | S4M24 CRF LY No xq 115V 185 |60 27 Meial
12110 | 5422 MS GS S8 Yes | 2x72 115V 185 | 60 1.7 Staialess Steel 12231 |$44124 CRF L1 No xq 208-230V 170 | 5060 14-12 Metal
12112 | S4M 22 MS GS 8§ No %2 208-230V 176 | soi60 0.8-0.7 Siainiess Steel 12813 | S44124 CRF LI No | 2’X# 277V 165 |60 1.1 Metal
12113 | $4M22 MS GS S$ Yes 2'x2 277V 165 | 60 06 Steel 12606 | SAM 26 CRF LI No 2’x6 115V 370 |60 50 Metal
12270 | S4A£24 M5 S8 Yes x4 115V 125 | 60 1.7 less Steel 12607 | 544126 CRF LI No 2'x 8" 208230V 340 |50/60 27-24 Metal
12271 | SAM 24 MS S8 No x4 208-230V 170 | 50/60 0.8-0.7 | Stainless Steel 12608 | 5:4A126 CRF L1 No %6 277V 330 |60 18 Melal
12272 | S4AM24 MS SS Yes x4 277V 165 | 60 0.6 Stainless Steel | | S4A HO Series
12273 | S4Af24 MS GS SS Yes Vx4 115V 185 60 1.7 Steel 12500 |S4324 HO No x4 115V 185 |60 17 Metal
12274 | S4M24 MS GS SS No Ty 208-230V 170 | 50/60 0.8-0.7 Steel 12501 | 54M 23 HO No x4 208-230V 170 | 50i60 8-7 Metal
12275 | $4224 M8 GS S8 Yes | 2°x4 277V 165 | 60 0.6 Stainless Stecl 12502 | $4A124 HO No x4 277V 165 |60 6 Metal
S4M MicroWai Series 12503 | S4A724 HO CRF No x4 115v 185 |60 1.7 Meral
12103 | s4M22 MW Yes X2 113V 115 60 0.91 Metal 12504 |S4M 24 HO CRF No Xa 208-230V 170 | 50060 8.7 Meial
12123 | 844422 MW GS Yes 2°x2° 115V 15 | 60 091 Metal 12506 | 544426 HO CRF No 2'x 6 277V 165 |60 6 Metal
12250 | 844724 MW Yes | x4 11sv s |60 0.91 Meial
12251 | S4M 24 MW No rxd 208-230V 170 | 5060 | 0.50-0.46 Mewl + FLA includes bllas draw with sidar s
12252 | $4424 MW Yes | 'x# 277V 165 | 60 1.7 Meta SAM72 () FITTS
12254 | 84424 MW GS Yes | 2x# 15V s |60 091 Metal SAM 23 (4)F25TS
12255 | S4M24 MW GS No | x4 208-230V 170 | soe0 | 050036 Metal ijz gz 8; ;;;ﬁz D
12256 | S:4324 MW GS Yes | x& 277V 165 | 60 1.7 Metal
Notes:

1. Running amps will be less on 50Hz.

2. Line voltage can affect actual start-up amperage.




READ AND SAVE THESE INSTRUCTIONS
WARNING- TO REDUCE THE RISK OF FIRE,
ELECTRICAL SHOCK, OR INJURY TO PERSONS, OB-
SERVE THE FOLLOWING:

Use this unit only in the manner intended by the manufacturer.
If you have questions, contact the manufacturer,

Before servicing or cleaning unit, switch power off at service
panel and lock the service disconnecting means to prevent
power from being switched on accidentally. When the ser-
vice disconnecting means cannot be locked, securely fasten a
prominent warning device, such as a tag, to the service panel.

SAM Fan Filter Units are suitable for commercial and indus-
trial use only. They are designed for suspended installation or
installation in T-Grid Ceiling Systems for Vertical Flow.

SAM Fan Filter Units must never be exposed to rain, ice, snow,
or excessive moisture. Do not use this product near water,

i.e. near bathtubs, washbowls, whirlpools, etc. If the unit is
equipped with a flexible power cord, do not handle with wet
hands,

Do not place anything on top of the units. Do not restrict the
flow of air into the unit.

RECEIVING AND UNPACKING

All shipments are “FOB Ship Point”, This means once goods
are picked up and signed for by the driver, they are the respon-
sibility of the freight company. When the shipment is delivered
and signed for by your receiving personnel, the ownership and
responsibility is transferred to the receiving company.

Clean Rooms International, Tnc. inspects each product before
packaging and does not ship damaged goods. Inspect the
incoming shipment with the freight carrier driver present. Note
any suspected damage on the receiving papers and immediate-
ly inspect the damaged carton(s). Note damages on the receiv-
ing documents and file a freight claim with the transportation
company. Clean Rooms International does not take responsi-
bility for damages caused by the freight company.

If damage is discovered after the carton is opened, it is the
buyer’s/receiver’s responsibility to file a freight claim. Keep
all incoming cartons and the product for inspection. Do not
send back to Clean Rooms International.

PRE-INSTALLATION INSTRUCTIONS
WARNING- TO REDUCE THE RISK OF FIRE,
ELECTRICAL SHOCK, OR INJURY TO PERSONS,
OBSERVE THE FOLLOWING:

Installation work and electrical wiring must be done by
qualified person(s) in accordance with all applicable codes and
standards, including fire-rated construction,

SAM Fan Filter Units operate on 115 Volts, 208-230 Voits,
277 Volts at 60 Hz., or 208-240 Volts, 50 Hz. Check the label
on the front of the unit for voltage, current and frequency of
operation. Verify the rating of the branch circuit protector and
branch circuit wiring prior to installation and electrical con-
nection to the unit.

Certain models are provided with an optional flexible power
cord with plug. Do not use any type of adapter that will allow
the unit to be plugged into an outlet that is not grounded.

Do not plug the unit into an outlet that is controlled by an on/
off wall switch or by a facility house lighting control switch.

CAUTION: To Reduce the risk of injury to persons, install the
unit at least 7 feet above grade or in ceiling.

INSTALLATION INSTRUCTIONS

CAUTION - HEPA and ULPA filter media is fragile and can
be damaged easily. Special precautions must be taken dur-
ing un-packaging and installation of SAM Fan Filter Units, To
avoid damage to the filter media, touch only the frame.

DO NOT PLACE HANDS OR ANY OTHER OBJECTS ON
THE FILTER SURFACE.

CAUTION: Commercially available 1” or 1-1/2” T-Grid sus-
pended ceiling systems are not designed to support the weight
of any fan powered filter units. Clean Rooms International,
Inc. 2” T-Grid systems for softwall and hardwall cleanrooms
provide the support for direct mounting of SAM Fan Filter
Units. If Clean Rooms International, Inc. or equivalent 27
T-Grid system is not installed, it is mandatory that S4M Fan
Filter Units be suspended independently from these suspended
ceilings.

Mechanical Installation of Suspended Vertical Flow Units:
SAM Fan Filter Units are equipped with attachment points

to make the installation hanging process easy. Units may be
supported with flexible or rigid hangers. Use at least 12 gage
hanging wire or the equivalent light chain or cable on each
corner to support the unit.




Mechanical Installation of Units in 2” T-Grid Systems:

Install 27 T-Grid system in accordance with site plan and
manufacturers instructions. Install seal gaskets (if provided) in
pre-designated locations. Carefully place SAM Fan Filter Unit
into the grid opening taking care to observe the precautions not
to damage the filter media while handling the units.

Electrical Installation:

Refer to wiring schematics at the back pages of these instruc-
tions.

Provision of electrical branch circuit supply to the appropriate
location within close proximity to the S4M Fan Filter Units

is the responsibility of the customer’s electrical installer. If
local or national electrical codes or the customer’s installation
specifications require the provision of metal conduit directly to
the unit it is recommended that a Listed flexible metal conduit
be provided.

SAM Fan Filter Units may be supplied with optional flexible
power cord with grounded plug, optional 2°x 4” or 4”x 4” Me-
tallic wiring box with cover, with or without an on-off switch
mounted in the wiring box or optionally within the prefilter
frame housing. When an on-off switch is provided, field con-
nections are to be made directly to the open supply terminals
of the switch. When an on-off switch is not provided, field
connections are to be made to the non-connected pigtail leads
within the metallic wiring box or pre-filter frame.

CAUTION: When making field wiring connections within the
Pre-Filter Frame, make sure that all field installed wiring is
routed away from moving motor and fan parts and is secured
in place to prevent inadvertent damage to wires.

Start-up Check List—Before Applying Power:

Check the voltage on the Manufacturer’s Name Plate and
verify that the power supplied to the unit is the same as that
listed on the Name Plate. Remove the prefilter and determine
if the fan is free to rotate and has not been misaligned during
shipment or installation. Check nuts, bolts, screws and electri-
cal connections for tightness.

CAUTION: If the unit is provided with a square perforated
metal barrier over the opening to the prefilter frame, it must
be re-installed prior to application of power and start-up of the
Fan Filter Units.

Apply power and check that the wheel is rotating in the correct
direction. Looking through the prefilter frame the fan must be
rotating in a clockwise direction.

OPERATING INSTRUCTIONS
Principle of Operation:

SAM Fan Filter Units are self-contained, low profile, electric
powered, motor-fan driven HEPA or ULPA Filter, air filtering
appliances. The units are heavy-duty units suitable for many
industrial/commercial applications where clean air is needed.
This is accomplished by maintaining a flow of filtered air to
remove airborne particles within an enclosed room or chamber.
Where manufacturing and assembly processes require Federal
Standard 209 or ISO Classification clean rooms, multiple SAM
Fan Filter units can provide a sufficient number of filtered air
changes to maintain a positive pressure of clean air within the
controlled environment.

Because of the unique variety of sizes and options offered,
SAM units can be incorporated into many different areas such
as Softwall Cleanrooms, new Hardwall Cleanroom designs,
and facility upgrades over conveyors or free standing machin-
ery. They may also be incorporated into custom workbench
constructions providing concentrated filtered air to meet criti-
cal clean air process requirements.

Method of Operation:

Unfiltered air is drawn into the air inlet at the top of the unit
through an optional 20x20 Pre-Filter. This air is pulled through
the motor/blower assembly into a plenum designed to evenly
distribute air over and through the entire receiving surface

of the HEPA Filter. Thus, SAM Fan Filter Units efficiently

and quietly deliver the desired volume of cleaned air to the
controlled environment. The volume of air delivered can be
adjusted by means of a factory installed variable motor speed
controller mounted within the unit.




SAM Maintenance

Preventive Maintenance

Tt is the intention of Clean Rooms International, Inc. to deliver
a safe and reliable product that will give years of trouble-free
service.

To ensure optimum, safe performance and maximum product
life a preventative maintenance program must be established.

1. Taspect prefilter and HEPA or ULPA filter after the first
three (3) months of operation. Based on the findings,
schedule periodic inspections and maintenance for changing
prefilter and the HEPA or ULPA Filter.

2. (Fig. 1) Prefilters should be changed at least every six (6)
months.

3. Cleaning fan wheel is required to insure smooth quiet op-
eration, Periodic cleaning of all fan equipment is strongly
recommended because dirt accumulation on the impeller

can cause vibration which greatly increases stress and load
on motor bearings.

All services to be performed by a qualified technician.

Order replacement filters and parts from your local CRT dis-
tributor or contact CRT Customer Service at (616) 452-8700.

Servicing SAM Units

WARNING - REDUCE THE RISK OF FIRE, ELECTRICAL
SHOCK, OR INJURY BY OBSERVING THE FOLLOWING:

1. (Fig. 2) Turn the Safety Switch and Variable Speed Control
on each unit to the off position.

2. (Fig. 3) To prevent power from being switched on acciden-
tally before servicing, switch power off at service panel and
lock the service disconnecting means.

3. If the service disconnecting means cannot be locked, RE-
FER TO YOUR COMPANY OSHA MANDATED LOCK-
OUT/TAG-OUT PROCEDURES.

4. (Fig. 4) For units with an optional power cord, unplug unit
and tie cord out of reach of receptacle.

When to Change the HEPA or ULPA Filter
Static pressure can be measured with a Magnehelic gage or
manometer.

It is time to change the HEPA or ULPA filter when the pres-
sure drop across the filter reaches two (2) times the original
resistance.

Tools Required for NCR Style:
1. Power driver, 1/4” socket bit. Or,
2. Standard slotted screw driver.

Tools Required for CRF, CRF L1, GS and GS LI Style:

1. Standard phillips head screw driver.

2. 5/32” allen wrench.

3. (2) persons, if installing from roomside. To hold the filter
in place and to position the filter clamps correctly.

4. (1) person, if installing on a bench with housing upside
down.

Fig. 1

s sV
E Qn/Off Switch
1
208-230/277V _
On/Off Switch

Variable Spesd
Controf

Switching SAM Unit Off

Fig. 3

Typical Service Panel

Fig. 4

Power Cord

SAM Unit
w/Power Cord Unplugged




NCR Style units with HEPA or ULPA Filter
(are not replaceable from roomside)

How to Change the HEPA or ULPA Filter

CAUTTON: Do not touch either side of the HEPA or ULPA
filter surface while installing or removing the filter.

1. Remove SAM Unit from ceiling, and place on solid surface.
2. (Fig. 5) Using a power driver and 1/4” socket bit or,
phillips head screwdriver, remove twelve Self-Piercing
Screws(A) located on plenum flange.
. Separate plenum hood assembly from filter.
. Clean plenum flange surface.
5. Place plenum hood assembly on top of replacement filter,

AW

Note: Gasketed surface of filter should mate with plenum,

6. Install all Self-Piercing Screws.
7. Replace SAM unit back into ceiling.

CREF, CRF LI, GS and GS LI Style units with HEPA
or ULPA Filter (are replaceable from roomside)

How to Change the HEPA or ULPA Filter

Note: For the purposes of this manual it is understood that
changing/installation (for CRF, CRF LT, GS and GS LI
styles) is being performed from roomside.

CAUTION: Do not touch either side of the HEPA or ULPA
filter surface while installing or removing the filter. For Gel
Seal units, do not touch gel. Do not allow gel to collect dirt or
dust. Tnspect gel track on filters to:

1. (Fig. 6) Insure adequate gel depth, (within 1/16” from top
of gel track).
2. Check for consistency and color for uniformity.

Removal of unit from ceiling grid is not required.

I. (Fig. 7 and Fig. 8) Using a standard phillips head screw
driver, remove (2) Phillips screws (B) from the grille
assembly, lower grille. Proceed to Step 3 for CRF or GS
series units without lights.

2. (Fig. 9) To remove fluorescent tubes (C) from the housing:

» Carefully grasp one of the fluorescent tubes with both
hands.

* Rotate the fluorescent tube 1/4 turn in either direction
until the pins line up with the slot in the lamp holder.

* Then gently pull down on one end. The other end will
pull out easily once this is done,

* Repeat this procedure for all remaining fluorescent tubes.

Plenum Hood -~

Plenum Flange -

Fig. §

SAM 24 NCR Style
Shown here all other
sizas use same method
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SAM 24 GS Style
Shown here all other sizes
use same method

Housing -

Filter
Filter Clamps
()]

Swing Down—
3. (Fig. 10) With a 5/32” allen wrench, remove the (4) filter Bl
clamp bolts and (4) filter clamps (D) from housing. Filter C};’"&g

Fig. 10

SAM 24 GS Style
Shown here all other sizes

Housing - use same method

4. (Fig. 11) Pull down on the HEPA or ULPA filter to break R

the seal, then lower the filter straight down through the
housing. Discard the filter. Swing Down
Grille

Note: (Fig. 12) For CRF units insure that the knife edge is Fig. 11
free of any and all debris. Paying special attention to the

(4) corners of the unit, as these are the areas that would be
most susceptible to debris/glue fragments, after removal of Houslng =
the filter.

SAM 24 GS Style
Shown here all other sizes
use same method

5. (Fig. 12) With the assistance of another person, center the Swi9 o

new HEPA or ULPA filter in the housing with equal clear- Krife Edge

. : Corner-Clean

ance on all four sides between the filter and the housing of all Debris

guides. Then carefully install the new filter into the hous- New Filtar
ing.

6. (Fig. 13) With the assistance of another person (to hold Fig. 12

the new filter in place), replace the (4) filter clamps and

the (4) filter clamp bolts. Using a 5/32” allen wrench hand
tighten firmly, Proceed to Step 8 for CRF or GS series units Housing
without lights.

SAM 24 GS LI Style
Shown hers all other sizes
) use same method
New Filtar -

7. (Fig. 14) To replace fluorescent tubes (C) in the in the CRF
LI or GS LI housing:
» Carefully grasp one of the fluorescent tubes with both
hands. Bwing Down

Filter Clamp
(D)

* Gently insert one end of the fluorescent tube into the ey
lamp holder.

» Then align the pins on the other end, with the slot in the Fig. 13
lamp holder.

* Gently insert into the Jamp holder. Rotate the fluorescent
tube 1/4 turn in either direction until the pins are firmly
locked in place.

SAM 24 GS LI Style
Shown here all other sizes
use same method

Housing

+ Repeat this procedure for all remaining fluorescent tubes. L T
Filter CIaErcl);;

8. (Fig. 14) Replace the grille assembly and fasten with the
- g Fluarescent -
remaining (2) Phillips screws (B). Tube (C)
Swing Down
Grille

Phillips Screws
(8)

Gel Seal Filters:
Fig. 14

9. Refer to the following pages for more information.




Gel Filter Replacement

Polyurethane and Silicone Gel are often used in systems where HEPA filters
are installed into grids or housing and where ease of installation and removal
of the filter is desirable.

Both Silicone and Polyurethane base Gel offer properties that are suitable for a
wide variety of HEPA filter sealing applications, These applications consist of
two mating structures

One side of the seal consists of a channel or track containing the gel. The
other side of the seal consists of a “knife edge” which penetrates into the gel.
Modern systems often feature a knife edge on the housing or grid and the gel is
in a track integral lo the filter, but the reverse construction is also common and
Just as effective.

Gel can become damaged from a variety of factors including age, exposure
to chemicals, cutting and abrasion due to over-stressing the gel (sharp knife
edges, excessive penetration, shearing, etc.) and tearing due to too rapid
removal of the knife edge from the gel.

In situations where a filter is removed from the system and re-installed, the
question often arises, “Is the condition of the gel satisfactory for reinstallation
of the filter, or does the gel need to be replaced?”

Due to the nature of gel and the wide variety of circumstances that can exist in
actual installations, no “hard and fast” criteria exist.

It is the purpose of this guideline to discuss various possible conditions of the
gel and to assist the end user in making rational decisions of when to replace
the gel.

For the purpose of this guideline, gel damage may be divided into two catego-
ries; chemical damage and physical damage.

Chemical Damage to Gel

Chemical damage to gel may be due to the presence of external or internal
substances or conditions that result in a chemical change to the gel. These
include:

1. Reversion (degradation) of the gel into liquid state.

2, Chemical attach (usually by oxidizing agents like those used for sanitizing
clean rooms.) This usually results in a loss of surface tack the formation of
a skin or blisters on the surface of the gel.

3. Ultra Violet degradation which usually resuits in surface crazing, cracking,
skinning and may also result in liquefication of the gel.

4. Thermal degradation, which usually results in a loss in elasticity, surface
tack and increase in hardness of the gel.

Chemical damage can be separated into two groups; mild and severe,

Mild chemical attack results in slight changes in the physical characteristics of
the gel.
These include:

1. Change or loss in color that does not have measurable effects on gel hard-
ness or elasticity.

2. Formation of a slight skin, noticeable only when the gel is “pinched”
between the fingers.

3. Some loss of surface tack.

Sever chemical attack results major and significant changes in the physical
characteristics of the gel.

These include:

1. Significant change in hardness or elasticity.

2. Complete loss of surface tack.

3, Formation of thick Skin.

4. Formation of wet areas on or in the gel. Dripping of the gel.

Filters may be re-installed into gel showing mild chemical attack. Reinstalled
filters will likely continue to seal and perform without any problem. In any
case a scan test to verify and confirm the integrity of the filter and seal system
upon re-installation of the filter is necessary and should always be performed.
If the filter is found to be leaking at the gel seal during the test, the filter should
be removed and the gel should be replaced prior to reinstallation and testing,

Gel exhibiting severc chemical attack must be completely removed and re-
placed prior to reinstallation of the filter and subsequent scan testing for filter

and seal integrity.

Physical Damage to Gel

Physical damage to gel is the most common type of gel damage experienced
and is the result of subjecting the gel to forces that result in stress greater than
the strength of the gel. Physical damage to the gel can range from very mild to
severe. Most often, physical damage to the gel is caused by too rapid removal
of an object inserted into the gel. The most common causes of physical dam-
age are;

1. Too rapid removal of the knife edge from the gel. The knife edge must be
removed slowly, working from one corner and slowly removing the filter
allowing the gel to peel off of the knife edge at its own rate.

2. Too deeply inserting the knife edge into the gel. If the knife edge is allowed
to penetrate too deeply, the force exerted on the gel will be sufficient to
cut the gel or split the gel. We recommend that the knife edge clearance to
the bottom of the gel channel be not less than 0.10 inches (2.4 mm). We
recommend that the maximum penetration of the knife edge into the gel be
not greater than a depth equal to 70% the inside width of the gel channel.

3, Abrasion of the gel surface by dragging the knife edge or other object,
including fingers across the surface of the gel.

4. Cutting the gel by using a knife edge that is too sharp at the corners or at
the tip.

5. Careless removal of the plastic bag from the filter during unpacking can
cause the gel to adhere to the bag.
[f the bag adheres to the gel during shipping, the bag can be slowly peeled
out of the gel. Slight surface disruption to the gel due to the plastic bag are
insignificant,

Physical damage to the gel can be divided into two groups; mild and severe.

1. Mild physical damage in most cases will not interfere with the proper
sealing of the knife edge to the gel since the surface disruption of the gel is
less than the penetration distance of the knife edge. Mild damage includes
small ripples, lines or rough spots that leave a pattern in the gel but do not
penetrate into the gel by more than 0.25 inches (6mm). Please refer to
figure 15 and 16 for examples of mild physical damage to gel. Figure 15
is of nearly new condition gel with the knife edge removed once. Figure
16 is of gel experiencing multiple but careful knife edge removal and
re-installation,

2. Severe physical damage results in a good probability that the proper seal-
ing of the knife edge to the gel will be compromised since the damage
may extend under a fully seated knife edge. Severe includes large deep
cuts, splits or craters in the gel surface that penetrate the gel by more
than 0.25 inches (6mm). Please refer to figures 17 and {8 for examples of
severe physical damage to gel. Figure 17 is of gel that was cut too sharp
knife edge and one that was also inserted too deeply. Figure 18 is of gel
that was subject to too rapid removal of the knife edge numerous times,

Filters may be re-installed into gel showing mild physical damage. Reinstalled
filters will likely continue to seal and perform without any problem. In any
case, a scan test to verify and confirm the integrity of the filter and seal system
upon re-installation of the filter is necessary and should always be performed.

6 Origination Credit to Camfil Farr €@ 2005 Camfil Farr




If the filter is found to be leaking at the gel seal during the test, the
filter should be removed and the gel should be replaced prior to

re-installation and testing.

(el exhibiting severe physical damage must be completely
removed and replaced prior to reinstallation of the filter and sub-

sequent scan testing for filter and seal integrity.

In all cases where gel is to be repaired it must be completely
removed from the gel channel and the channel must be completely
cleaned so that residual gel is removed. Open joints in the chan-
nel must be re-sealed to prevent gel from leaking out.

Gel must be mixed well and on ratio according to manufacturers
instructions and adequate time must be allowed for the gel to fully
cure before re-instaflation of filters. In no case is it permissible

to “touch-up” the gel by pouring new gel over defects in old gel.

Inset "A”

Sectlon "A-A"

This practice is to be avoided because the new gel will not adhere
to the old gel and problems will be encountered when the filters

are installed or when they are removed in the future.

(Fig. 15) Nearly new condition gel with the
knife edge removed once.

(Fig. 16) Gel experiencing multiple but
careful knife edge removal and
re-installation

(Fig. 17) Gel that was cut by a too sharp
knife edge and one that was also
inserted too deeply.

(Fig. 18) Gel that was subject to too
rapid removal of the knife edge
numerous times.

Insst “B”

Saction "A-A"

Fig. 16

Inset “C”

Section "A-A"

Inset “D”

Sectlon ‘A-A"

See
Inset “D”

Origination Credit to Camfil Furr © 2005 Camfil Furr




WIRING DIAGRAM FOR ALL SAM MICROWATT MODELS WITH 280 LW or MW MOTORS and 2-WIRE SPEED CONTROLS
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WIRING DIAGRAM FOR ALL SAM LC MODELS and SAM Modals with 208-230 VOLT and 277 VOLT N310 MOTORS and 2- WIRE SPEED CONTROLS

@ Denotas: Fiold Connestian

no Jet. Rox

USE 75°C MIN COPPER

Standard Wiring all Vellages,

ar OniONf Swileh

® Denates: Factory Connaction J L
———— B DR L W _@ White
—— Line in
Spesd Controt : [ UUUOU VR ——— ¥ Black
KBWC-15K an 120v ! Graen
KBWC-38K on 208-230 & 277v ! j
1
TN !
(I Applicable) connact ta ! |
stalic or earth ground i ]
i i
Graen i 12 Vac & 277 Var Singte Phase wilh
| | Qptianal Singla Fola, ONIQR Bwitch
: -
i a—
Biue (Commgn} i _ While
120y Motarized Impeller ~ T @ N 70 o JTT W
12Qv, 8ingle Phesa, B0 Hz ] Black i P, B0 He
EBM Mod RAE310-A032:13 | - ®
185 watts Black (L1) - [ =3 Graln
# Thermally Protactad T *
| 1
! [
| |
| | |
O Lo
| | 208-230 Vag Single Phasa with
| | Qptional Doubla Pole, On/OR Switch
|
Brown ] I
(Capacitor} ] )
208-230v 277y Matorized Impslier ) ! _./ Hlack
277v, Single Phage, B0/E0 Kz . T e ® Une [n. 208-230 Vac,
EBM Mod Rﬁ:urmz 14 o e e e / ® white _ Sirgjie Phava, 50/60 Hiz
¥ Theroally Protacted = Gregn
i 3
Capacitor
18 mfd for 120v g&xwmmmmmw i PO
4 mfd for m dacyment iy ol be gopied, re) d of dhsseminated 1 4 50_ 1 1
208-230v & 277v M‘dv man;\ﬂ:tllg"mﬂ the expres weitlen conseni of Clean




WIRING DIAGRAM FOR ALL SAM MICROSOUND MODELS with 115 VOLT N310 MOTOR and 3- WIRE SPEED CONTROLS

@® Donotas: Field Connedtion

@ Denotes: Faclory Connedlion
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WIRING DIAGRAM FOR ALL SAM 26 MODELS with (2) N310 MOTORS and 2- WIRE SPEED CONTROLS
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WIRING DIAGRAM FOR ALL SAM 26 MODELS with (2) N310 MOTORS and 3- WIRE SPEED CONTROLS
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Troubleshooting Guide

Problem: Blower does not run: Problem : Blower is running but no or very little air flow:
Possible Solution : Possible Solution:

1. Make sure the unit is properly connected to the power I. Make sure the blower is running clockwise as viewed

source. thru the prefilter frame and blower opening.

2. Make sure switch is in the On position. 2. Prefilter is dirty and should be replaced.

3. Make sure the speed control is in an On position. 3. HEPA filter is dirty and should be replaced.

4. Verify power to the outlet.

3. Check capacitor for loose connection,

Clean Rooms International Product Warranty

The manufacturer warrants this equipment to be free from defects in material and workmanship for a period of one (1) year from
date of purchase.

No other warranty is herein expressed and none shall be implied.

If failure appears within one (1) year from date of purchase, the buyer must notify the Company immediately. Documentary proof
of Jength of service (which shall include date of purchase) must be furnished to Company if the date of manufacture was more
than one () year prior to the date of alleged failure. Defective product may be delivered freight prepaid to the nearest Company
authorized location. Company shall, at its option, correct the defect, or supply a replacement.

The liability of Company shall not in any case exceed either the cost of correcting defects in the product or supplying a replace-
ment for that, whichever shall be less, and upon the expiration of one (1) year from date of purchase of product by customer all
such liability shall terminate.

Company is not responsible for damage to product due to abuse, improper installation, use other than for which originally sold, or
through operation above rated load, either intentionally or otherwise of any product or party. Under no circumstances will manu-
facturer be responsible for any freight (in or out), installation, or removal costs.

The foregoing warranty is in lieu of all other warranties, express or implied, with respect to the product, including any implied or
statutory warranty of merchantability or fitness for purpose. Company shall not be liable by virtue of this warranty, or otherwise,
for any consequential, incidental or special loss or damage resulting from the use or loss of use of the product.

10 Form No, 1016_08




CRI JOB NUMBER: 22206 - Vernick & Assoc.

* SAM FFU Serial # filter part # filter serial # filter style: filter type: size:
UL 77523 302090 / CF-855027341 E998614_334 NCR HEPA 2x4
UL 77524 302090 / CF-855027341 E998614_352 NCR HEPA 2x4
UL 77525 302090 / CF-855027341 E998614_305 NCR HEPA 2x4
UL 77526 302090 / CF-855027341 £998614_359 NCR HEPA 2x4
UL 77527 302090 / CF-855027341 E998614_338 NCR HEPA 2x4
UL 77528 302090 / CF-855027341 E998613_026 NCR HEPA 2x4

* For record keeping purposes, Customer may use this form to manually record SAM Fan Filter Unit Serial # to corresponding Filter Serial #.




*
SAM FFU Serial #

CRI JOB NUMBER: 22312 - Vernick LLC

filter part # filter serial # filter style:  filter type: size:
302090 / CF-855027341 F031795_004 NCR HEPA 2x4




McGINNIS & ASSOCIATES

Structural Engineers JOB: X-Sping
1110 Westmark Drive _PF29-53646 NO. 22325
St. Louis, Missouri 63131 SHEETNO. 1 _OF _18
(314) 835-1224 Fax: (314) 984-0561 CALC.BY: __DWM DATE: _5/27/2015

STRUCTURAL CALCULATIONS FOR:

X-SPINE
PF 29-53646

PORTAFAB

Modular Building Systems

Project Location: Miamisburg, OH

Building Code: 2012 IBC

Seismic Parameters: |Fa= 1.6, Fv=2.4,Ss = 0.148,S1 = 0.073

Stud Type: Ominflex 300+
Unit Geometry: Dust Cover Gravity Loads:.
Overall Width: ; ri
Overall Length: Il_o = 28-ft + 5754:—]

|Lo = 20-ft + 4.5-;1 WTpanels == 5 pst

Story Heights:

" DANELW. °
McGINNIS

s
*ripygarastt
»




McGINNIS & ASSOCIATES .
‘ Structural Engineers JCB: X-Spine
PF29-53648 NO. 22325

1110 Westmark Drive
St. Louis, Missouri 63131 SHEETNO. 2 _OF _18_
(314) 835-1224 Fax: (314) 984-0561 CALC.BY: __ DWM DATE: _5/27/2015
DUST COVER DESIGN
(Ref: SDI Design Specification and Deck Manufacturers Catalog)
DUST COVER PROPERTIES: Dust Coveris:  [Deck:="15B22"| ~ Deck Span:
Section Modulus: |5, := 0.186-in] Yield Stress: Fy dock == 33-ks
Moment of Inertia: |1, := 0.169-in’ Modulus of Elasticity: Bl = 29.106.P5
DESIGN:
b
Uniform Load on Deck: wr, = (DL + LL)-1-ft wr = 15—1%
Number of Supports Deck Spans, n: (use either 1, 2 or 3)
Maximum Moment: M= (if(n = 3,0-10a-125))‘WTL'Ldeck2 M = 274.1b-fq
M
Flexural Stress: fy = = f,, = 17.66-ks
P

Allowable Flexural Stress: Fi_deck := 0.60-F_geck Fi_deck = 19.8-ks

[Since Fpoeck= 198 ksi >= f,= 177 ksi OK |

5
if(n = 1,527 f(n = 2,0011,if(n = 3,0.0059,0)))-LL-1-fc-LdBck"‘

ALL = 0979|

Deflection: A :=

Edeck ldeck

Since L/ = 148 >= 120 OK




McGINNIS & ASSOCIATES
Structural Engineers
1110 Westmark Drive
St. Louis, Missouri 63131
(314) 835-1224 Fax: (314) 984-0561

JOB: X-Spine _
PF29-53646  NO. 22325
SHEETNO. 3 OF _18_
CALC.BY: _DWM_DATE: 5/27/2015

CONSIDER CORNICE MOLD

Tributary width: |5 . = 145.in-0. bem = 6.04 ft

Uniform load on cornice mold w,,.:
Ib

W = (DL + LL)-by, W = 90.62 =

Consider cornice mold as 3 span uniformly loaded member:

Rem = L.1-spangy, - wep

Cornice mold span:

Reaction: Rem = 399 b

Moment:  M_ = 0l-cpan, 2w, Mo, = 145f1b

Cornice mold section modulus:  s_ = 0.28-in>

IvlCl'ﬁ

Flexural Stress: 1, := -

fi, = 6.21-ksi

A

ity

AT PRk
LEREE A | A I -

e

i i,
b e

£UN SRR B
PAARY PR 1}

cm .
r Slnce Fb_a”ow =

9.5 ksi >= f,= 6.2  ksi OK




McGINNIS & ASSOCIATES

Structural Engineers
1110 Westmark Drive
St. Louis, Missouri 63131
(314) 835-1224 Fax: (314) 984-0561

JOB: X-Spine

PF29-53646 _ NO. 22325
SHEET NO. _4 OF _18
CALC. BY: _DWM_DATE: _5/27/2015

Beam 1

IMamber = "W8x10"

Material: Span:

L = 18.17-fUnbraced Length:

Selected Member Properties Load Factors
Area S, 2y b by F, E DL LL
Shape (in®) (in® (in® (in% (in) (ksi) (ksi) 1.2 1.6
W8x10 2.96 7.81 8.87 30.8 3.94 50 29000
Concentrated Load Data .
DL | LL |adist ‘—“—l
Number | (kips) | (kips) {ft) Description
P1 0.00 0.00 0.00 Y o =
P2 000 | 000 [ 000 i i)
P3 000 | 000 | 0.00 oy - A
P4 0.00 0.00 0.00
P5 0.00 0.00 0.00
Uniform Load Data
DL | L | adist | cdist |trib.wt. I’“ = i
Number | (kip/ft) | (kip/ft) (ft) (ft) (ft) Description
SelfWt.| 0.01 0.00 0.00 0.00 0.00 |Beam Dead Load ST H-fmlm o
wi1 0.05 0.10 0.00 0.00 | 10.13 |Dust Cover Load T T
w2 0.00 0.00 0.00 0.00 0.00 Rr - R|
w3 000 | 000 | 000 | 000 | 000 L R
wé 0.00 0.00 0.00 0.00 0.00
wb 0.00 0.00 0.00 0.00 0.00
Reactions Shears, Moments, & Deflections
DL LL TL Factored Max. Factored Shear, Vu (kips) 2.13
(kips) (kips) (kips) (kips) Design Shear, ;Vn (KIps) 30.41 OK
Left End 0.55 0.92 147 213 Max. Fact. Moment, Mu (kip*ft) 9.68
Right End 0.55 0.92 1.47 213 Design Moment, ¢Mn (Kip'i) 30.19 OK
Max. Dead Load Deflection (in) 0.166 L/1311
Max. Live Load Deflection (in) 0.278 L/785
Max. Total Load Deflection (in) 0.444 L /491
Use: W8x10




McGINNIS & ASSOCIATES :
Structural Engineers JOB: X-Spine
PF29-53646 NO. 22325

1110 Westmark Drive
St. Louis, Missouri 63131 SHEET NO._5_ OF _18
(314) 835-1224 Fax: (314) 984-0561 CALC.BY: __DWM DATE: _5/27/2015
Wall Studs [Stud Type: Ominflex 300+ | (See stud calculations at end)

Height of Studs: k= 1.0 kL= kh kL= 10ft

Maxirr_1um Retud °= Raecan Rerug = 1.47-kip
Reaction: 1

Allowable axial load for k. = 10t and 5psf lateral load F_ = 4.3-kip > R = 1.47kip OK




McGINNIS & ASSOCIATES

Structural Engineers
1110 Westmark Drive
St. Louis, Missouri 63131
(314) 835-1224 Fax: (314) 984-0561

JOB: X-Spine

PF20-53646  NO. 22325
SHEETNO. 6 OF 18 _
CALC.BY: __DWM _DATE: 5/27/2015

Lateral Load Analysis

Seismic Loads Overstrength factor:

Determine Structural Dead Load: Ws
Deck Dead Load:  Plan Area:
Deck DL:
Wall Dead Load: Uniform weight of walls:
Length of walls:

Wall Dead Load:

Total Structural Dead Load: W,

Wg = W1 + Wo

Q=25
Ao = 720-F£2 Ay = T20-ft2
plan -~ plan =~
Wq = DL‘Ap,an W1 = 36001b
WTyalls i= 4-psf

Lyalis = 2'50 + 2'1-0 Lyals = 117.71-f¢

W2 = WTwa”s'Lwa”s‘ho'O.S W2 = 2354 (b

Use equivalent lateral force procedure for design base shear

SMS = Fa_eq-Ss SMS =024 SM'] = Fv_eq'51 SM1 = (.18
SDS = 067SM5 SDS =0.16 591 = O67SM1 Sm =0.12
R X R -1 . 0.75

|§s = 2] |;E 1.q |ct = 0.020| hy == ho-ft hy = 10 T:= Cyh, T=0.11
Sps Sp1 0.5-5

Co 1= = C. z:= C. 1=0.079

s 1 Rs Cs_?_ Rs 5.5 Rs s_1
[E IE IE CS_Z = 0522
Co Co 3= 0018
min Co Wy 2
C; = max CS_Q o = 0.079 Vi= _]4— = 0.84-kip

Internal Wind Pressures and Loads

Using a 5 psf lateral intemal wind pressure:

Seismic govemns lateral design

Viind -= 5-;)51‘-;-[30

ho

Vwind = 076kf
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DUST COVER DIAPHRAGM

Diaphragm Width:
Diaphragm Length: || .= L]
Equivalent lateral 14 |
load: W= -B—O w== 278 —
] w-B,

Strut Reactions: R = 5 R =4221b
Maximum Shear R b
N Vi 1= — Vipay = 21 ==
in diaphragm: meT RS i
M w-B, 2

aximum moment o
in diaphragm: Mmax = 3 IMT"‘* RoUh I

Mmax
Chord Forces Tohord = T Tohord = 157 b
(T=Cy 0
Diaphragm and Fasteners Design Strength:
Roof deck: Deck := "1.5B22 Deck"
Fastener layout: Layout = "36/4"

Support fasteners:  Fastenersg oo = "#12 TEK Screws"

Sidelap fasteners:  Fastencrsggela, = "#10 TEK Screws”

Number of sidelap -
fasteners per span: "sidelap

Deck span: deck_span = 8-ft
For 1.5B22 Deck w/ 8 ft. span & #12 TEK Screws support fasteners w/ — 100 b
36/4 pattern & 1 - #10 TEK Screws sidelap fastener/span: allow = X0
Since Vaow= 100 Ib/f  >= v = 21 I/t OK |
Diaphragm deflection:
Ka kip kip

Ki:= 0306 Ko:=870  DB:=2209  G'u= -  ('=926—

0.3-DB -1 In in

378 + + 3-Ky-deck_span-ft.
deck_span-ft
L2
w-B,

Acsapiragn = g1 Baapiragn = 0.017-In
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SHEAR PANEL DESIGN

$12-14 2 1 1/4% M LK 3
SCREWS @ 12° o, ALl
#RGUND SHEAR PANEL,

%__.

R

13

LA R
e
Pl

\HDLU
BRACKET
TYPICAL SQLID SHEAR PANE(

Shear Panel Analysis

Sheet steel conforms to ASTM AB53 CS Type B Fy:= 30-ksi F, = 55ksi

Screws are #12-14 x 1-1/4" HWH TEK 3

Determine allowable shear load based on the following criteria:
(Reference: AlSI Specification for the Design of Cold-Formed Steel Structural Members)
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Section E4.3.1 Connection Shear
t, = Thickness of the member in contact with the screw head
t, = Thickness of the member in not in contact with the screw head
Fuq = Tensile strength of member in contact with the screw head

Fu2 = Tensile strength of member in not in contact with the screw head
P,s = Nominal shear strength per screw
€3 = Factor of Safety ASD N:=25

ty:= 0.0359.in  (Omniflex studs - 20 Ga. Steel) Fyu= Fy Fui = 55ksi

t,:= 0.0359-in  (Shear panel sheet steel - 20 Ga.) Fo=F, Fip = 55-ksi
Screw Number Designation; Screw_Size = 12

Nominal screw diameter degrew = 0.216-in

T2

__t1— —

3 5
4-2'(1:2 'dscrew) 'Fu2
P .= min P.s= 7301b Reference equations E4.3.1-1 thru E4.3.1-3
e 2-7'1:1'dscrew'Fu1 "

2-7'1--2'dsc:re\/\z'Fu2

Allowable shear per screw.

P, =2921b

Screws are spaced at 12" c/c along the perimeter of the steel panels, therefore the maximum allowable shear per foot
is equal to the allowable shear per screw.

Vallow := FPa Valiow = 292 Ib
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Consider individual shear panels

Total shear in side of wall: R:

Number of shear panels in wall: n:

Width at base of shear panel: b

Panel Height: h

Shear at top per panel: V

Shear per foot of panel: v

R = 0.42-kip (See Diaphragm Reactions)
ne= |
b= 480
ho = 10t
R
Vi= — V= 0.42-kip
n
\4 Ib
V= = v=105—
b ft

Since vy = 292.1 Ib/ft

1054 Ib/t OK

|USE 1 SHEAR PANELS PER WALL

SHEAR PANEL ANCHORAGE
V-hg
b-n

Uplift force; T Ti=

T= 1054 1b

See calculations at end of set for anchorage design using Hilti KB TZ
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SHEAR PANEL HOLD DOWN STRAP

For 1 - #12 screw in 20 gage sheet metal:

VaHOW = 292-1b
Number of screws required: Ny,
T
Necrew 1= == Neorew = 3.61
Vallow

USE N, =4 #12-14x 1 1/4" HWH TEK 3 SCREWS MINIMUM

Collector Splice:

Tee = Tehord Tee = 1571b

Number of screws required: N

Nscrew = 0.54

screw += v
aliow

Use 2 - #12 TEK screws
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Anchorage to Concrete Slab - Tension Capacity
Reference: ACI| 318-05 Appendix D & ESR 1917
R
Maximum factored tension at anchor location:  n, | = 7.1 4.TSS. Ny_max = 2-kip
Anchor type: Type := For Cast in Place Anchors - Use Type 1

For Post Installed Anchors - Use Type 2

Cracked Region:

Group or single bolt action: [Action = "Group'|
Number of anchors: o=

Concrete compressive strength: e = 3000-ps
Minimum specified tensile strength:  [f = 106-ks
Anchor diameter: danchor == 0.5
Area of anchor: Agg = 0.101-in2
Anchor embedment depth: R = 3.5

Minimum edge distance (c1): Ca1:= 2411

Anchor spacing: 51 := 4.5

i

Reduction factor: b= 075 = 070

Steel Strength of anchor in tension (Section D.5.1);

Ng 1= nAge futa Ng = 21.41 ‘kip
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Concrete Breakout Strength of Anchor in Tension (Section D.5.2):
For a single anchor:

. 2 .2
Anco = 9-hes Anco = 110:in

1.5-hy)(2-1.5:h
Ang = min”i(ca1+ ) ) ﬂ Ao = 110-in?

ANco

Cat
‘IJedN = if] Cat b4 ].S'haf,1,0.7 + 0.3 ‘IredN =1
1 5-hye

Wy = if(Type = 1,1.25,if(Type = 2,1.4,0))
U,y = if(Crack = "NO", ¥y, 1.0) Uy =1

Kanchor = if(TyPe = 1,24?if(TYPe =2,17,0))

1.5

'Fc hef

Nb = kanchor' —] -Ib Nb = 61klP
psi In

Nep = A_—'\IIedN"I’cN'Nb Nep = 6.1-kip
Nco

For a group of anchors: &'y = 0-In

1

1

2'6'N IIIGCN = 1

W= min

1+
3-het

1.5-hge)-(2-1.5:h
Aye = minH:(ca1 | ef) ( o S1):H Ane = 220.5-in?

N Anco

Ae
Nebg = ——Woon Waan TonNs Nobg = 12.19-kip

Nco
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Governing Tension Design Strength:

Ngn-@re 3212
ON, = ON, = | kip
if(Action = "Group” ,Ncbg,Ncb)-d)»LC 854 )

PN, = min(d)Nn) ON, = 8.54-kip

Since @N,= 85 kip >= Nymac 2.0 kip OK |
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Anchorage to Concrete Slab - Shear Capacity

Reference: ACI 318-05 Appendix D

Re
Maximum factored shear at anchor location: v, = v-14. v Vy max = 0.8-kip
Anchor type: For Cast in Place Anchors - Use Type 1

For Post Installed Anchors - Use Type 2

Cracked Region:

Group or single bolt action: [Action = "Group']
Number of anchors: o= 2
Concrete compressive strength: s i= 3000-psi

Minimum specified tensile strength:  [r = 106-ks

Anchor diameter:

Area of headed stud: Age = 0.101 in?

Anchor embedment depth:

Minimum edge distance (ca1) & (ca2): [c,,:= 24-iri = 244.-{
Anchor spacing: @

Reduction factor: b, = 0.65 by = 0.60

Steel Strength of anchor in shear (Section D.6.1):

Ve 1= Ao Vg = 10.71-kip
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Concrete Breakout Strength of Anchor in Shear (Section D.6.2):

For a single anchor:

2
Aveo = 4.5:Co

2:(15c) + s1:|-
Ay = min ’
AVco

het

Ayeo = 2592-In>

1.5-c 5
Ay = 2592-in

Y, = if(Type = 1’8’7){d

lIJedV = if[caz 2 1.5'031, 1 ,07

U, = f(Crack = "NO" , 1.4, 1
AVc

Vop = T Weoay oy iy
Veo

For a group of anchors:

SIV = 0-in
1 A S
. 1
W oy i= Min 2oy
1+
3'Ca1
(2-1.5-ca1 + 51)‘1.5
AVC = mm
n'AVco
AVC
Vebg 1= = Wory Wogy Py V4,

AVco

anchor

+ 0.3

.0)

Ve = 42.34-kip

'Ca1j”

0.2 1.5
] danchor | fe ( Ca1J
’ ; }"‘ —] b
in psi \ in

e O, =09
1.5‘Ca1 edv

Yoy =1

Vy = 47.04-kip

Ave = 2754-In2

Ve = 44 98-kip
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Governing Shear Design Strength:

Vs dyg 13.92
oV, = v, = -kip
if(Action = "Group" ,vcbg,vcb)-q,c 26.99
OV, = min(9V,) ®v, = 13.92-kip
Since pVp= 139 kip >= Vuma 0.8 kip OK
Interaction equation; (Per ACI 318 Section D.7)
<1.20K

Nu_max vu__max
+ =0.38
0.75-¢N, | | 0.75-¢V,
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PORTAFAB

Modular Building Svstems

%
OmniFlex 300+
20ga roll-formed steel
Maximum aliowable Maximum alflowable axial load
Stud Height {feet) axial load {lbs) {Ibs} with tube insert
5,700 8,100
5,000 6,100
10 4,300 6,100
1 3,500 5,000
12 3,100 4,070
13 2,500 3,300
14 2,000 2,660
18 1,300 1,800

Stud load capacities are based upon 48" maximum centers. Loads listed include a 5 p.s.f.
lateral combined load.

Maximum deflection limitation of ¥120.
The structural capacity of slabs are not considered and should be analyzed independently
wWall studs are to be utilized within PortaFab 3" wall systems.

Tube insert to be HSS 2"x1 1/4"x11ga

[
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PERMIT_NOTICE: ,

ENCLOSED ARE THE ENGINEERING CALCULATIONS AND DRAWING AS YOU REQUESTED. THE
CALCULATIONS AND DRAWINGS WERE DONE BY MCGINMIS & ASSOCIATES , A PROFESSIONAL
STRUCTURAL ENGINEERING FIRM. HOWEVER, BECAUSE OF THE ABILTY OF LOCAL
MUNICIPALITIES TO ESTABLISH, ADOPT, AND INTERPRET BUILDING CODES INDEPENDENTLY,
PORTAFAB CANNOT REPRESENT THAT THESE CALCULATIONS, DRAWINGS, AND STRUCTURE WILL
MEET YOUR LOCAL BUILDING OR CONSTRUCTION CODES. BECAUSE OF THIS WE ENCOURAGE
YOU TO WAIT FOR ISSUANCE OF THE BUILDING PERMIT BEFORE FINAL APPROVAL DRAWINGS
ARE COMPLETED AND THE BUILDING MANUFACTURED. IF YOU INSTRUCT US TO PROCEED
PRIOR TO THE BUILDING PERMIT BEING ISSUED YOU DO SO AT YOUR OWN RISK, AND YOU
WILL BE RESPONSIELE FOR ANY COSTS ASSOCIATED WITH SUCH.
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SUPPUER MAKES NO REPRESENTATION THAT THE BUILDING OR COMPONENT DEPIGTED HEREIN COMPLIES WITH APPLICABLE CODE OR ORDINANCES; PURCHASER SHOULD VERIFY COMPLIANCE WITH SUCH CODES AND ORDINANCES.
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1 | 20 |Cisan room receptscias iNg ‘el 540 8390 Recoptucies clean mom NC vl20] 2 —
| 3] 2 Clezn room v 540 840 clean room !‘&_:AI m
|8 | 20 |Cleanroom 2 540 500 |Sliding door operater ine w|l 20| 8 I . 9
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SUBTOTAL (VA/PHASE} 1080 | 2002 | 540 [ | 1892 | 540 | 50C |SUBTOTAL [VAIPHABE)
8,684 ToTaL LOAD (VA.)
2,944 LOAD (VA}
[] RECEPTACLE LOAD (VA
[ NEC TABLE 220 44: 10KVA + 0.5 (RECFT, LOAD< 10KVA)
3,740 GTHER NOK-CONTINUOUS LOAD (VA)
7.420 125% GONY. + NEC TABLE 220,44 + 100% NON-CONT.
20.60 AMPS PER NEC




Wednesday, April 22, 2015

Sq Ft
lead time
type
mixing room
gowning room
Air changes per hour
Monitoring system for temp, pressure
Modular construction
epoxy floor
Cover base at floor
interlocks gowning room
Automatic door into room - sliding door
Double door
Std door
windows
pass thru's
wet sprinkler system
vacuum system
tied into electrical system

electical
Drawings

Quote

PortaFab

696
10 weeks
one way air
8X12/10
8X12/10
30
yes
yes
yes
yes
yes
yes
1
2
5
3
yes
yes
yes

14-120V 3-220V

N 2,570
S 132,615 $
S 44,900 S

S 177,515 S

Precision

Environment

696
12 weeks
one way air
8x12X8
8x12X8
20
yes
yes
yes
yes
yes
yes

12 -120v

193,000
44,900
237,900

L2

Clean Air Tech

696
12-15 weeks
recirculating air
8x12X8
8x12X8
30
Yes
yes
yes
yes
yes
yes

14-120v 3-220Vv

Gerbig Gerbig
one-pass recirculating
696 696
one way air recirculating air
8x12X8
8x12X8
30 30
Yes Yes
yes yes
No No
Yes Yes
yes yes
yes yes
1 1
3 3
5 5
3 3
LR e St TR
no no

included
209,500 $ 131,165 $ 169,909
44,900 S 44900 $ 44,900
254,400 S 176,065 $ 214,809
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