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QUANTUM CONSULTING ENGINEERS

STRUCTURAL DESIGN CRITERIA
CENTERIS - DATA CENTER

1023 39™ AVENUE SE

PUYALLUP, WA 98374

QUANTUM JOB NUMBER: 23444.01

CODE CRITERIA:

BUILDING CODE......iviiiiiiiiiiiieieieieieieeie e e 2018 INTERNATIONAL BUILDING CODE
BUILDING DEPARTMENT ...ettttttttttttininieistsisssssbeis s eeenenenee CITY OF PUYALLUP
SEISMIC ZONE ... SDC=D

........................................................................................................................................... R 35
........................................................................................................................ S.=126 S, =043

..................................................................................................................... S,.=1.01 S, =0.50

MATERIALS CRITERIA:

CONCRETE (28 DAY STRENGTH):

FOUNDATION/S.O.G et e f'c=3,000 PSI
REINFORCING STEEL:

GRADE B0ttt e e Fy=60,000 PSI
STRUCTURAL STEEL:

WIDE-FLANGE SECTIONS: A-992 ..o Fy=50,000 PSI

MISCELLANEOUS SECTIONS: A-36. .. .t e Fy=36,000 PSI

TUBE SECTIONS: A-500.....cci i e Fy=46,000 PSI

WELDING . ..o e Fy=70,000 PSI
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ATC Hazards by Location

A This is a beta release of the new ATC Hazards by Location website. Please contact us with feedback.

@ The ATC Hazards by Location website will not be updated to support ASCE 7-22. Find out why.

C\Tc Hazards by Location

Search Information

Address:
Coordinates:
Elevation:
Timestamp:

Hazard Type:

Reference Document:

Risk Category:

Site Class:

Basic Parameters

Name
Ss

S1

* See Section 11.4.8

Value

1.257

0.433

1.508

*null

1.005

*null

Olympie
tional Forest
1015 39th Ave SE Puyallup, WA 98374
47.1590004, -122.2794422
489 ft
2023-12-01T15:14:56.409Z
Seismic =
ASCE7-16 Google
1
D-default
Description

MCER ground motion (period=0.2s)
MCER ground motion (period=1.0s)
Site-modified spectral acceleration value
Site-modified spectral acceleration value
Numeric seismic design value at 0.2s SA

Numeric seismic design value at 1.0s SA

vAdditional Information

Name

SDC

CR;
PGA
Frea
PGAy
T
SsRT

SsUH

SsD
S1RT

S1UH

S1D

PGAd

* See Section 11.4.8

Value

*null

1.2

*null

0.914

0.898

0.5

0.6

1.257

1.375

0.433

0.483

0.6

0.5

Description

Seismic design category

Site amplification factor at 0.2s

Site amplification factor at 1.0s
Coefficient of risk (0.2s)

Coefficient of risk (1.0s)

MCEg peak ground acceleration

Site amplification factor at PGA

Site modified peak ground acceleration
Long-period transition period (s)
Probabilistic risk-targeted ground motion (0.2s)

Factored uniform-hazard spectral acceleration (2% probability of
exceedance in 50 years)

Factored deterministic acceleration value (0.2s)
Probabilistic risk-targeted ground motion (1.0s)

Factored uniform-hazard spectral acceleration (2% probability of
exceedance in 50 years)

Factored deterministic acceleration value (1.0s)

Factored deterministic acceleration value (PGA)

LR AR Renton e
o
Sealacs 24
oli{ant
489 ft
Tacom
Sheltan 2 Pu p
! e
Lakewoode =
L 5]
ol
}’g'P'a

Mount Rainier,

K=t aral Darl
Map data ©2023 Google Report a map error

https://hazards.atcouncil.org/#/seismic?lat=47.1590004&Ing=-122.2794422&address=1015 39th Ave SE Puyallup%2C WA 98374
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PRMH20240593

COOLSPEC

FPRODUCT SELECTOR

CoolSpec™ Version 7.3.25
Product Data: 8/28/2023 (Current)
10/3/2023 4:42:51 PM

Job Information

Selected by
Custom Mechanical Solutions
12507 Bel-Red Road
Bellevue, WA 98005 US

Eric Pruehs
Tel 4254445780
eric@cmswa.com

Cooling Tower Definition

Manufacturer Marley Fan Motor Speed 1800 rpm
Product NC Steel Required Fan Motor Output per cell * 45.63 BHp
Model NC8407UAN1 Required Fan Motor Output total * 45.63 BHp
Cells 1 Fan Motor Capacity per cell 50.00 Hp
CTI Certified Yes Fan Motor Output per cell 50.00 BHp
Fan 10 ft, 6 Blades, Low Sound Fan Motor Output total 50.00 BHp
Fan Speed 389 rpm, 12221 fpm Air Flow per cell 178600 cfm
Fans per cell 1 Air Flow total 178600 cfm
Fill Type MX75 Static Lift 12 ft
Distribution Head Loss 0 ft
ASHRAE 90.1 Performance 48.2 gpm/Hp
Model Group Standard Low Sound (A)
* Required Fan Motor Output assumes VFD operation
Conditions
Tower Water Flow 1725 gpm Air Density In 0.07298 Ib/ft?
Hot Water Temperature 81.28 °F Air Density Out 0.07306 Ib/ft?
Range 7.68°F Humidity Ratio In 0.01101
Cold Water Temperature 73.60 °F Humidity Ratio Out 0.01999
Approach 6.80 °F Wet-Bulb Temp. Out 76.76 °F
Wet-Bulb Temperature 66.80 °F Estimated Evaporation 14 gpm
Relative Humidity 50 % Total Heat Rejection 6614300 Btu/h
Capacity 103.0 %

* This selection satisfies your design conditions.

Weights & Dimensions

Per Cell Total
Shipping Weight 10760 1b 10760 1b
Heaviest Section 10760 1b
Max Operating Weight 244301b 244301b
Width 21" 21"
Length 11'-10 %" 11'-10 %"
Height 11'-11 %"

Solid Wall
50 % Open Wall

Weights and dimensions do not include options; refer to sales drawings.

Minimum Enclosure Clearance
Clearance required on air inlet sides of tower
without altering performance. Assumes no
air from below tower.

7 ft
5 ft

Cold Weather Operation

Heater Sizing (to prevent freezing in the collection basin during periods of shutdown)

Heater kW/Cell 24.0 18.0 15.0 12.0 9.0 7.5 6.0
Ambient Temperature °F -20.87 -4.66 3.44 11.55 19.65 23.71 27.76
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AR

-0.91k/ft

—
2]
wd

8.3

Loads: LC 1, Gravity + E

Results for LC 1, Gravity + E

Member Bending Moments (k-ft)
Reaction and Moment Units are k and k-ft

-7

147

10.8

FTG = 10.8 k / 2 ksf (4/3)

FTG = 4.05 sqft

2.5 SQUARE FTG. OK

QCE
TVM
23444.01

Moment Frame - longitudinal

Feb 8, 2024 at 5:25 AM

Moment Frame - Long.r2d




PRMH20240593

Beam: M3
Shape: W12X26
Material: A992 3atoft
Length: 21 ft a
| Joint: N3 Ie——
JJoint: N6 A k
LC 1: Gravity + E
Code Check: 0.377 (bending)
Report Based On 97 Sections
5.52 at 3.063 ft
0.392 at 0 ft [\
. v P
fq . e \J \]
-8.016 at 17.938 ft
6.576 at 17.938 ft 18.326 at 17.938 ft
ksi
-16.978 at 9.188 ft
0.081 at 0 ft
ksi

-6.576 at 17.938 ft

D\ in
N

-0.127 at 9.844 ft

AISC 14th (360-10): ASD Code Check

Direct Analysis Method
Max Bending Check 0.377

Location 17.938 ft
Equation H1-1b
Bending Flange Compact
Bending Web Compact
Fy 50 ksi

Pnc/om  40.947 k

Pnt/om 229.042 k

Mn/om 52.654 k-ft

Vn/om 56.12 k

Cb 1.531

Max Shear Check 0.143

Max Defl Ratio L/851

Location 17.938 ft Location 0 ft
Span 1
Compression Flange Non-Slender Qs=1
Compression Web  Slender Qa=1
Out Plane In Plane

Lb 21 ft 21 ft

KL/r 167.575 48.8

L Comp Flange 21 ft

Stiffness Reduction 0.8




PRMH20240593

Column: M2

Shape:  HSS6X6X6 10.803 at O ft
Material: A500 Gr.B Rect

Length: 6 ft

I Joint: N2

JJoint: N5

LC 1: Gravity + E
Code Check: 0.434 (bending)
Report Based On 97 Sections

1.425at O ft 2455 at 0 ft
fo R Ksi

<
=

13.426 at 6 ft

Mz k-ft

ksi
-14.731 at 6 ft

ksi D in

-13.426 at 6 ft -0.27at 5.563 ft pRIFT = 0.27 (3) /0.7
DRIFT = 1.16" = H/62 OK

AISC 14th (360-10): ASD Code Check
Direct Analysis Method

Max Bending Check 0.434 Max Shear Check 0.043

Location 6 ft Location 6 ft

Equation H1-1b Max Defl Ratio L/1122

Bending Flange Compact Compression Flange Non-Slender

Bending Web Compact Compression Web Non-Slender
Out Plane In Plane

Fy 46 ksi Lb 6 ft 6 ft

Pnc/om  195.276 k KL/r 31.54 31.54

Pnt/om 208.79 k

Mn/om 36.267 k-ft L Comp Flange 6 ft

Vn/om 57137 k Stiffness Reduction 0.8

Cb 1.667
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AR

-0.91k/ft

3k

12.7

Loads: LC 1, Gravity + E

Results for LC 1, Gravity + E

Member Bending Moments (k-ft)
Reaction and Moment Units are k and k-ft

-12.9

Less then 10.8 k
(Long. Direction
Controls)

| 127

6.8

QCE
TVM
23444.01

Moment Frame - transverse

Feb 8, 2024 at 5:32 AM

Moment Frame - Trans.r2d
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Beam: M3
Shape: W12X26
Material: A992
Length: 11.5ft

| Joint: N3

J Joint: N4

LC 1: Gravity + E
Code Check: 0.150 (bending)
Report Based On 97 Sections

2.08 atOft

A I |

0.272 at 0 ft
o | i

3.637 at 0 ft

-6.828 at 11.5 ft

4.632 at 3.953 ft

ksi
0.036 at 9.344 ft

12.71 at 11.5ft

-12.909 at 3.953 ft

-0.036 at 9.344 ft
ksi

-4.632 at 3.953 ft

-0.001 at O ft

-0.058 at 5.031 ft

AISC 14th (360-10): ASD Code Check

Direct Analysis Method
Max Bending Check 0.150

Location 3.953 ft Location 11.5 ft Location 5.031 ft

Equation H1-1b Span 1

Bending Flange Compact Compression Flange Non-Slender Qs=1

Bending Web Compact Compression Web  Slender Qa=0.994
Out Plane In Plane

Fy 50 ksi Lb 11.5 ft 11.5 ft

Pnc/om  123.434 k KL/r 91.767 26.724

Pnt/om  229.042 k

Mn/om 91.235 k-ft L Comp Flange 11.5ft

Vn/om 56.12 k Stiffness Reduction 0.8

Cb 1.293

Max Shear Check 0.122

Max Defl Ratio L/2485

10
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Column: M2

Shape: HSS6X6X6

Material: A500 Gr.B Rect
Length: 6 ft

| Joint: N2

J Joint: N4

LC 1: Gravity + E

Code Check: 0.368 (bending)
Report Based On 97 Sections

6.828 at O ft

0.901 at O ft 2118 at 0 ft

fa e Ksi

11.584 at 6 ft

Mz k-ft

ksi
-12.71 at 6 ft

ksi D in

-11.584 at 6 ft -0.253 at 5.75 ft

AISC 14th (360-10): ASD Code Check
Direct Analysis Method

Max Bending Check 0.368 Max Shear Check 0.037

Location 6 ft Location 6 ft

Equation H1-1b Max Defl Ratio L/1301

Bending Flange Compact Compression Flange Non-Slender

Bending Web Compact Compression Web Non-Slender
Out Plane In Plane

Fy 46 ksi Lb 6 ft 6 ft

Pnc/om  195.276 k KL/r 31.54 31.54

Pnt/om 208.79 k

Mn/om 36.267 k-ft L Comp Flange 6 ft

Vn/om 57137k Stiffness Reduction 0.8

Cb 1.667

11
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Submittal

Job/Project: 23-04056 Centeris Data Center 2023

Representative: CHC - Columbia

ESP-Systemwize: WIZE-OBBC1FCA

Created On: 12/07/2023

Phone: (510)293-1993

Location/Tag: CHP- 3

Email: mtikhanchikov@chchydro.com

Engineer: Wood-Harbinger, Inc. Submitted By: Michael Tikhanchikov Date: 12/07/2023
Contractor: Hermanson Company LLP Approved By: Date:
Base Mounted End Suction Pump Pump Selection Summary
Duty Point Flow 593.0 US gpm
Series: e-1510 Duty Point Head 92.0 ft
Model: 4EB Control Head 27.6 ft
Duty Point Pump Efficiency 80.4 %
[ Part Load Efficiency Value (PLEV) 75.6 %
Features & Design Impeller Diameter 10.5in
|ANSIIOSHA Coupling Guard | Motor Power 20 hp
Center Drop Out Spacer Coupling Duty Point Power 17 bhp
Fabricated Heavy Duty Baseplate | Mok e 1800 rpm
) ) RPM @ Duty Point 1713 rpm
|Internally Self-Flushing Mechanical Seal e T BT
Minimum Shutoff Head 108 ft
Minimum Flow at RFM 131 US gpm
Flow @ BEP 654 US gpm
*The Bell & Gossett Series e-1510 is available in 26 sizes and a variety of configuration options Fluid Temperature 68 °F
that enable customization and flexibility to fit a broad range of operating conditions. Fluid Type Water
Shion-HumEsie-1510 Weight (approx. - consult rep for exact) 602 lbs
Pump Floor Space Calculation 6.65 ft2

Performance Curve [energy Efficiency Ratings:
Pump & Motor PElcl: 0.94 ERcl: 6

e-1510

4EB

Pump, Motor & Drive: PEIvl: 0.46 ERVI: 54 FREMIIM
S 1713 RPM
psi ft
1712 rpm
100
40
8
13858 rpm
an
=
g &
I
= 1124 rpm
930 rpm
L = @ 70
wq
0
o] @
m ft
= - | | | | | | |
E ] /
-9
= o
———
————
o] o
kW hp - ————
5 w0 B e S| i
: - e = . | | |
8 [ (I == —
——T = | - ——
L i 100 i) v b gl 7 0 7% Gl 7= i i 00 Ei 55 i) 500 USgpm
b o 4 @ & 1 S the o h 200 meihr

Performance curve meets 14.6 / 1ISO 9906 acceptance criteria
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PRMH20240593

Primary Pump Anchorage Design

IBC 2018, ASCE 7-16, ACI 318-14

1.) Primary Pump

Weight: 0.7 kips
Total Height H: 24.00 in
Total Width B: 14.00 in
Total Width L: 47.00 in
Center of Gravity: 15.00 in

2) Seismic Design per ASCE 7-16 Chapter 13 Non-Structural Components

Wet Side HVACR

ap = 1
Rp = 2.5
Sds = 1.01
le = 1.25

Lateral Loads
Lateral resistance is provided by the Primary Pump anchored to the concrete slab.

Fp= 0.14 Kips ASCE 7-16 EQ 13.3-1
X Fpmin = 0.27 kips ASCE 7-16 EQ 13.3-2 Controls
Fpmax = 1.41 kips ASCE 7-16 EQ 13.3-3
EQ = 0.27 kips
Shear Connection 3/4" Titan HD Anchors
Number of Anchors = 3.0 with 5" Embed
Anchor Shear = V*Q/# = 0.09 kips/anchor < Capacity = 5.6 kips OK
Overturning Resistance About Width
C.0.G. EQ OT Moment
Primary Pump 15 in 0.3 kips 0.33 k-ft
Moment Arm DL Res. Moment
Resisting Dead Load 7 in 0.7 kips 0 k-ft
F.O.S.=Mg/ Mgt = 1.2 OK
. Quantum Consulting Engineers LLC Project: Centeris Data Centers Date: 2/8/24 Job No: 23444.01
1511 Third Avenue, Suite 323 Designer: TVM Sheet: 1
Seattle, WA 98101 Client: Centeris Checked:
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Submittal

Job/Project: 23-04056 Centeris Data Center 2023

Representative: CHC - Columbia

ESP-Systemwize: WIZE-OBBC1FCA

Created On: 12/07/2023

Phone: (510)293-1993

Location/Tag: CWP- 3

Email: mtikhanchikov@chchydro.com

Engineer: Wood-Harbinger, Inc. Submitted By: Michael Tikhanchikov Date: 12/07/2023
Contractor: Hermanson Company LLP Approved By: Date:
Base Mounted End Suction Pump Pump Selection Summary
Duty Point Flow 1725.0 US gpm
Series: e-1510 Duty Point Head 103.0 ft
Model: 6G Control Head 30.9 ft
Duty Point Pump Efficiency 83 %
[ Part Load Efficiency Value (PLEV) 81.0%
Features & Design Impeller Diameter 11.25in
|ANSIIOSHA Coupling Guard | Motor Power 60 hp
Center Drop Out Spacer Coupling Duty Point Power 53.8 bhp
Fabricated Heavy Duty Baseplate | Mok e 1800 rpm
) ) RPM @ Duty Point 1757 rpm
|Internally Self-Flushing Mechanical Seal e 2.1t
Minimum Shutoff Head 129 ft
Minimum Flow at RFM 362 US gpm
Flow @ BEP 1573 US gpm
*The Bell & Gossett Series e-1510 is available in 26 sizes and a variety of configuration options Fluid Temperature 68 °F
that enable customization and flexibility to fit 2 broad range of operating conditions. Fluid Type Water
Shion-HumEsie-1510 Weight (approx. - consult rep for exact) 1690 lbs
Pump Floor Space Calculation 13.69 ft2

Performance Curve [energy Efficiency Ratings:

Pump & Motor PElcl: 0.93 ERcl: 7
Pump, Motor & Drive: PEIvl: 0.46 ERvI: 54

50+

40 ~

30+

60

sl
!
N

204

e-1510

6G
1757 RPM

PREMIUM
EFFICIENCY
PRODUCT

= 20
B
-9
= o
10
o] o
KW | hp
5 50
z s | e
8 ]
Ll 50 500 5 1000 250 =0 8] 000 250 USgpm
| T T T T T | T T T |
0 ol 100 15 200 250 300 B 400 450 500 meihr

Performance curve meets 14.6 / 1ISO 9906 acceptance criteria
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Condenser Pump Anchorage Design

IBC 2018, ASCE 7-16, ACI 318-14

1.) Condenser Pump

Weight: 2.0 kips
Total Height H: 30.50 in
Total Width B: 21.50 in
Total Width L: 56.00 in
Center of Gravity: 17.00 in

2) Seismic Design per ASCE 7-16 Chapter 13 Non-Structural Components

Wet Side HVACR

ap = 1
Rp = 2.5
Sds = 1.01
le = 1.25

Lateral Loads
Lateral resistance is provided by the Condenser Pump anchored to the concrete slab.

Fp= 0.40 Kips ASCE 7-16 EQ 13.3-1
X Fpmin = 0.76 kips ASCE 7-16 EQ 13.3-2 Controls
Fpmax = 4.04 kips ASCE 7-16 EQ 13.3-3
EQ = 0.76 kips
Shear Connection 3/4" Titan HD Anchors
Number of Anchors = 3.0 with 5" Embed
Anchor Shear = V*Q/# = 0.25 kips/anchor < Capacity = 5.6 kips OK
Overturning Resistance About Width
C.0.G. EQ OT Moment
Condenser Pump 17 in 0.8 kips 1.07 k-ft
Moment Arm DL Res. Moment
Resisting Dead Load 10.75 in 2.0 kips 2 k-ft
F.O.S.=Mg/ Mgt = 1.7 OK
. Quantum Consulting Engineers LLC Project: Centeris Data Centers Date: 2/8/24 Job No: 23444.01
1511 Third Avenue, Suite 323 Designer: TVM Sheet: 1
Seattle, WA 98101 Client: Centeris Checked:
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A YORK e cam
PERFORMANCE SPECIFICATION

Unit Tag Qty | Model No. Net ((tjoa::;mty Power Refrigerant
CH-3 1 | YKE3ELQ7-EKHS 575.0 460/3/60.0 R-513A
PIN
YKE3ELQ7-EKHSWLMNF 3VVB0575359212CBARY1CRGXXW00X41CRGXXWO0 0 XXXXXXA3XAUXXXXXXXSMXYXXXBXAUXIXXXXXXXXBXXBXAXXSXXXXX
|Basic Model |Extended Model | Evaporator Heat |condenser Heat
I I IExchanger IExchanger
IYIKIEI3IE|:|L|Q|7I_IEIIIKIHISIWIII.IMINIFI3I‘IIIVIBIOISITI5|3|5|9|2||1|2ICIBI?IRIYIIICITIGIXIXIWI?Io|x|4|1|$|RlGlxlxlvlwl
5 10 15 20 25 30 35 40 45 50 55
Condenser Heat |Unit Options |Motor |Power |Doc & Testing|Ship |Warranty |Misc
Exchanger (Cont)i iOPtions iOPtionsiOPtions iOPtionsiOPtions |options
IoIolexl)l{lxlxlxlAITleAlulxl)l{lxlxlxlxl)l{lsIMlxlYI)I{IXIXIBIXI?IUIXIJIxl)I{IxIxlxIXITIXIBIXIXI?IXIAlxlxl?lexlxlxl)l{l
60 65 70 75 80 85 920 95 100 105 110
Unit Data Evaporator Condenser
EWT (°F): 78.50 75.00
LWT (°F): 55.00 83.77
Flow Rate (gpm): 587.7 1725
Pressure Drop (ft H20): 14.8 14.6
Fluid Type (%): WATER WATER
Circuit No. of Passes: 3 2
Fouling Factor (ft* °F hr / Btu): 0.000100 0.000250
Tube No. / Description: 656 - 0.025" Enhanced Copper (1") 471 - 0.025" Enhanced Copper (3/4")
Design Working Pressure (psig): 150 150
Entering Water Nozzle @ Location: R R
Leaving Water Nozzle @ Location: L R
Water Box Weight, ea (Ib) : 152 280
Cover Plate Weight , ea (Ib): N/A N/A
Return Head Weight (Ib): N/A 96
Water Weight (Ib): 723 1234
Water Volume(gal): 87 148
Performance Data Electrical Data Other
Job KW: 206.6 Job FLA: 265 Operating Wt. (Ib): 19539
Motor KW: 199.6 Motor FLA: 288 Per Isolator (Ib): 4885
KW/Ton.R: 0.3594 LRA: 1950 Refrigerant Wt. (Ib): 1007
NPLV.IP(KW/Ton.
R): 0.2121 Oil Charge (gal): 11
Gear Code: WL Min Circuit Ampacity (Amps): 331 Motor Wt. (Ib): 1653
OptiSound Cntrl: YES Max Fuse/Breaker: 500 Compressor Wt. (Ib): 1889
Shaft HP: 254 Starter Wt. (Ib): 780
Isolation Valves: YES Ship Wt (Ib): 17582
Oil Cooler Type: Standard
Condenser Inlet: Standard
Heat Rejection
Capacity(mbtu/hr): 7.547 Type Starter: VSD w/ IEEE filter
Project Name: Centeris Ph. 2 York Contract No.:
Printed: 10/6/2023 at 13:09 Unit Ver.: 21.08c (LTC Version: vl _217.idd) CH-3 Performance

Unit Folder: CH-3 YORKworks 21.08c Page 1 of 2
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York Chiller Anchorage Design

IBC 2018, ASCE 7-16, ACI 318-14

1.) York Chiller

Weight: 22.0 kips
Total Height H: 98.00 in
Total Width B: 72.00 in
Total Width L: 185.75 in
Center of Gravity: 58.80 in

2) Seismic Design per ASCE 7-16 Chapter 13 Non-Structural Components

Wet Side HVACR

ap = 1
Rp = 2.5
Sds = 1.01
le = 1.25

Lateral Loads
Lateral resistance is provided by the York Chiller anchored to the concrete slab.

Fp= 4.44 Kips ASCE 7-16 EQ 13.3-1
X Fpmin = 8.33 kips ASCE 7-16 EQ 13.3-2 Controls
Fpmax = 44.44 Kips ASCE 7-16 EQ 13.3-3
EQ = 8.33 kips
Shear Connection 3/4" Titan HD Anchors
Number of Anchors = 2.0 with 5" Embed
Anchor Shear = V*Q/# = 4.17 kips/anchor < Capacity = 5.6 kips OK
Overturning Resistance About Width
C.0.G. EQ OT Moment
York Chiller 58.8 in 8.3 Kips 40.8 k-ft
Moment Arm DL Res. Moment
Resisting Dead Load 36 in 22.0 kips 66 k-ft
F.O.S.=Mg/ Mgt = 1.6 OK
. Quantum Consulting Engineers LLC Project: Centeris Data Centers Date: 2/7/24 Job No: 23444.01
1511 Third Avenue, Suite 323 Designer: TVM Sheet: 1
Seattle, WA 98101 Client: Centeris Checked:
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Seperator Anchorage Design

IBC 2018, ASCE 7-16, ACI 318-14

1.) Seperator

Weight: 1.5 kips
Total Height H: 78.00 in
Total Width B: 36.00 in
Total Width L: 58.00 in
Center of Gravity: 39.00 in

2) Seismic Design per ASCE 7-16 Chapter 13 Non-Structural Components

Wet Side HVACR

ap = 1
Rp = 2.5
Sds = 1.01
le = 1.25

Lateral Loads
Lateral resistance is provided by the Seperator anchored to the concrete slab.

Fp= 0.30 Kips ASCE 7-16 EQ 13.3-1
X Fpmin = 0.57 kips ASCE 7-16 EQ 13.3-2 Controls
Fpmax = 3.03 Kips ASCE 7-16 EQ 13.3-3
EQ = 0.57 kips
Shear Connection 3/4" Titan HD Anchors
Number of Anchors = 2.0 with 5" Embed
Anchor Shear = V*Q/# = 0.28 kips/anchor < Capacity = 5.6 kips OK
Overturning Resistance About Width
C.0.G. EQ OT Moment
Seperator 39 in 0.6 kips 1.85 k-ft
Moment Arm DL Res. Moment
Resisting Dead Load 18 in 1.5 Kips 2 k-ft
F.O.S.=Mg/ Mgt = 1.2 OK
. Quantum Consulting Engineers LLC Project: Centeris Data Centers Date: 2/20/24 Job No: 23444.01
1511 Third Avenue, Suite 323 Designer: TVM Sheet: 1
Seattle, WA 98101 Client: Benaroya Checked:
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| Pobaris

PLATE HEAT EXCHANGERS

AHRI 16.24Q-P #514-231004094217
Customer CMS Date 10/4/2023
Project OPTION #1 REPLACEMEMT HEX Engineer Anthony Bancala
HEX Type A100-1S10-179-TKTM44 Contact Person Taylor Rush
Quote A-4726 No Fouling Factor

Units Connected 1 (Parallel)
Calculated Parameters Unit Hot Side Cold Side
Flow Type CounterCurrent
Heat Load BTU/h 7345456.20
Inlet Temperature °F 78.5 52,5
QOutlet Temperature °F 53.6 61.0
Mass Flow Rate Ib/h 294817.28 862747.92
Volumetric Flow Rate GPM (US) 590.00 172491
Total Pressure Drop psi(g) 1.34 9.93
Fouling Factor Hrft°F/KBTU 0.0000 0.0000
Surface Margin % 0.0
LMTD °F 5.9
HTC (Available/Required) BTU/ftzhr-°F 620/620
Properties of Fluid Unit Hot Side Cold Side
Fluid Water Water
Liguid Viscosity cP 1.0291 1.1919
Wall Viscosity cP 1.1919 1.0291
Liguid Density Ib/ft3 62.30 62.36
Liguid Heat Capacity BTU/Ib-°F 1.0006 1.0017
Liguid Thermal Conductivity BTU/h-ft°F  0.3453 0.3399
Specifications Unit Hot Side Cold Side
HEX Type A100-1S10-179-TKTM44
Number of Plates 179
Grouping 1x89 + 0x0 / 1x89 + 0x0
Plate Thickness in 0.0157
Plate Material / Ratio AISI304 / 28%
Effective Area ft2 1998.57
Gasket Material NBRH (SonderLock) 5/302 °F
Frame Type IS, painted frame

Length ft 511

Maximum Number of Plates 237

Assembly Measurement in 20.6132
Volume ft3 7.48 7.48
Weight, empty/operating Ib 5293 6226
Paint Category Category C2L
Paint Color BLUE RAL 5010
Connection Inlet F1: 8 INCH studded end connection ANSI F3: 8 INCH studded end connection ANSI

B16.5 #150 B16.5 #150
Outlet F4: 8 INCH studded end connection ANSI F2: 8 INCH studded end connection ANSI
B16.5 #150 B16.5 #150

Pressure Vessel Code ASME
Minimum Design Temperature °F 52.5
Maximum Design Temperature °F 230.0
Maximum Differential Pressure psi(g) 150.0
Maximum Test Pressure psi(g) 195.0
Maximum Design Pressure psi(g) 150.0 | 150.0

H1.6-1.3.28-beta.2304

This Heat exchanger is certified by the AHRI Liquid to Liquid Heat Exchangers Certification Program, based on AHRI standard 400. AHRI certified units are subject to
rigorous and continuous testing, have performance ratings independently measured and are third party verified. Certified units may be found in the AHRI Directory

at www.ahridirectory.com

Page 1 of 2

Classified as Business

e CERTIFIED

www.ahridirectory.org

Liquid to Liquid Heat Exchangers
AHRI Standard 400
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Seperator Anchorage Design

IBC 2018, ASCE 7-16, ACI 318-14

1.) Seperator

Weight: 6.4 kips
Total Height H: 87.00 in
Total Width B: 30.00 in
Total Width L: 61.30 in
Center of Gravity: 43.50 in

2) Seismic Design per ASCE 7-16 Chapter 13 Non-Structural Components

Wet Side HVACR

ap = 1
Rp = 2.5
Sds = 1.01
le = 1.25

Lateral Loads
Lateral resistance is provided by the Seperator anchored to the concrete slab.

Fp= 1.29 kips ASCE 7-16 EQ 13.3-1
X Fpmin = 2.42 kips ASCE 7-16 EQ 13.3-2 Controls
Fpmax = 12.93 kips ASCE 7-16 EQ 13.3-3
EQ = 2.42 kips
Shear Connection 3/4" Titan HD Anchors
Number of Anchors = 2.0 with 6 1/4" Embed
Anchor Shear = V/# = 1.21 kips/anchor < Capacity = 5.6 kips OK
Overturning Resistance About Width
C.0.G. EQ OT Moment
Seperator 43.5 in 2.4 Kips 8.79 k-ft
Moment Arm DL Res. Moment
Resisting Dead Load 15 in 6.4 kips 8 k-ft
F.O.S.=Mg/ Mgt = 0.9 Use Tension Capacity of Anchors
Anchor Tension = T/# = 3.51 kips/anchor < Capacity = 4.7 kips OK
Combined Uc = 0.97 <1.00K
. Quantum Consulting Engineers LLC Project: Centeris Data Centers Date: 2/8/24 Job No: 23444.01
1511 Third Avenue, Suite 323 Designer: TVM Sheet: 1
Seattle, WA 98101 Client: Centeris Checked:
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Ground Supported Circular Tank For Liquids Seismic Anchorage Design

IBC 2018, ASCE 7-16 Chapter 15

Seismic Criteria:

R: 3 ASCE Table 15.4-2
D: 5 tank diameter, ft

h: 9.0625 Top of Liquid, ft
Tc: 1.2907 ASCE EQ 15.7-12
T 6 ASCE Figure 22-14

ASCE EQ 15.7-7

ASCE EQ 15.7-10

ASCE EQ 15.7-5

Site Class: D
S,: 1.26
51: 0.43
SDS: 1.01
SD11 0.5
lg: 1
Ts=Sp1/Sps~ 0.50
Ti<Ts Conservative
. S5,=S¢s= 1.01
Tc<TL
~.5,=1.55,/T= 0.500
Vi= S, le/(R) 0.34 Wi
V=5, 1/(1.5)  0.33 Wc

Tank with 4 Legs:

Ht to Center of Mass, H:
Distance between Opp. Legs, X:
Tank Weight:

Liquid Weight, WL:

Weight, W;:

Weight, W_:

Shear and Overturning Loads:

V= V;+V, 5.49 k

# Shear Anchors: 12
Shear/Leg: 0.46 k
0.32k

OT Moment: 319.7 k-in

Tension/Side: -6.4 k

# Tension Anchors: 2
Net Uplift/Leg: -1.10k
-0.86 k

ASCE EQ 15.7-6

58in
50in
2.30k
10.43 k
12.00 k

4.35k

ASCE EQ 15.7-4

ULT
ASD

ULT

ULT (0.9-0.25ds)DL + 1.0EQ
ASD (0.6-0.145ds)DL + 0.7EQ

Use 3/4"@ Titen HD Screw Anchors, OK by Inspection
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