
 
 

 
 

 
February 20, 2024 

 

STRUCTURAL CALCULATIONS 

(Permit Submittal) 
 
CENTERIS DATA CENTER 

SCALE MATRIX T+I
1023 39th Avenue SE 
Puyallup, WA 98374 
 

 

 

 
Quantum Job Number:  23444.01 

 

Prepared for: 
CENTERIS DATA CENTERS 
18300 Cascade Avenue S 
Seattle, WA 98118 
 
 
 
Prepared by: 
QUANTUM CONSULTING ENGINEERS 
1511 Third Avenue, Suite 323 
Seattle, WA 98101 
TEL  206.957.3900 
FAX  206.957.3901 

 

PRMH20240593

City of Puyallup
Building  

ACCEPTED

JMontgomery
04/19/2024

10:22:24 AM

FULL SIZED LEDGIBLE REPORT
IS REQUIRED TO BE PROVIDED
BY THE PERMITTEE ON SITE
FOR ALL INSPECTIONS

City of Puyallup 
Development & Permitting Services

ISSUED PERMIT
Building

Fire

Engineering

Planning

Public Works

Traffic



 
 

CENTERIS – DATA CENTER 

1023 39TH AVENUE SE 

PUYALLUP, WA 98374 

 

QUANTUM JOB NUMBER: 16461.02 

 

SS = 1.26 S1 = 0.43
SDS = 1.01 SD1 = 0.50

23444.01

2018

2PRMH20240593



��������������	
 	���������������������

���������������������������� �!��"��#��$���%����&'(((�)�� %*������'����)����"��%�(�&��'���	+"�,-�.�������/���0	�'1��� ���

2 �����������"����"�"��"��3���"��"4�	����������������������4"����"��.�"��"������������4����3""����5�

6 ��"�	����������������������4"����"�4���������"������"�������������	,�-��*����7��������4���

������������������

89:;<=>?@AB;C:DEB@

FGG;9HHI �(�&��'���	+"�,-�.���������0	�'1���

JBB;GE@:D9HI ����&'(((���*������'����

KL9M:DEB@I �1'�3�

NEC9HD:COI �(��*��*(���&����&P��('Q

R:S:;G>NTO9I ,"��#��

U9A9;9@<9>VB<WC9@DI 	,�-�*�P

UEHX>J:D9YB;TI ZZZ

8ED9>JL:HHI [*�"3����

\:HE<>]:;:C9D9;H

:̂C9 _:LW9 V9H<;EODEB@

,, ���&� 
�-̀ � ������#������a�"����%(���b

,� (���� 
�-̀ � ������#������a�"����%��(�b

,
, ��&(1 ,��"*#���3�"����"���������"�"�������+���"

,
� c����� ,��"*#���3�"����"���������"�"�������+���"

,[, ��((& d�#"�����"��#����"�� ��+���"����(����,	

,[� c����� d�#"�����"��#����"�� ��+���"������(��,	

c�,""�,"�����������1

eFGGEDEB@:L>?@AB;C:DEB@

:̂C9 _:LW9 V9H<;EODEB@

,[� c����� ,"��#����"�� �����" ���

7� ��� ,��"��#���3��������3���������(���

7+ c����� ,��"��#���3��������3�����������(�

�̀ , (�'�� ��"33���"����3����5�a(���b

�̀ � (�1'1 ��"33���"����3����5�a��(�b

.f	 (�& 
�-f��"�5� ���������"�"������

7.f	 ��� ,��"��#���3��������3���������.f	

.f	
 (�P ,��"�#���3�"���"�5� ���������"�"������

�� P ��� *�"�����������������"�����a�b

,�̀� ���&� .����������������5*��� "�"�� ������#������a(���b

,�g ����& 7�����"�����3��#*���������"���������"�"�������a�/��������������3

"h�""����"����&(��"���b

,�[ ��& 7�����"���"�"�#�����������"�"�������+���"�a(���b

,�̀� (���� .����������������5*��� "�"�� ������#������a��(�b

,�g (��1� 7�����"�����3��#*���������"���������"�"�������a�/��������������3

"h�""����"����&(��"���b

,�[ (�P 7�����"���"�"�#�����������"�"�������+���"�a��(�b

.f	� (�& 7�����"���"�"�#�����������"�"�������+���"�a.f	b

c�,""�,"�����������1

ijklmknopqnlrstruvqktljkmklwxlyxilmkzpkuqlvs{lnqvqkl|mlp|uvplv}kst}ksqnlq|lqjkl~vpoknl|mlvs{ltkprskvqr|slprsknl}vtkltomrs�lqjkl�orptrs�lu|tklvt|�qr|sl�m|uknn�l�nkmnlnj|optlu|szrm}lvs{

|oq�oql|�qvrsktlzm|}lqjrnlq||pl�rqjlqjklp|uvpl�oqj|mrq{l�v~rs�l�omrntruqr|sl�kz|mkl�m|ukktrs�l�rqjltknr�s�

������

���������������������������������������

3
PRMH20240593



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 Eric Pruehs
12507 Bel-Red Road Tel 4254445780
Bellevue, WA 98005 US 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 lb/ft³

Hot Water Temperature      81.28 °F Air Density Out    0.07306 lb/ft³

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 ——————————————————————————— Minimum Enclosure Clearance ———————————————
Per Cell Total Clearance required on air inlet sides of tower

Shipping Weight      10760 lb      10760 lb without altering performance. Assumes no

Heaviest Section      10760 lb air from below tower.

Max Operating Weight      24430 lb      24430 lb

Width        21'        21' Solid Wall           7 ft

Length    11'-10 ¾"    11'-10 ¾" 50 % Open Wall           5 ft

Height    11'-11 ¾"

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

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

4PRMH20240593



7-16

1.01
0.29

0.044

0.29 5.9

5.9 120

1.01 98
208

TVM

2/8/2024 23444.01

5
PRMH20240593



QCE

TVM

23444.01

Moment Frame - longitudinal Feb 8, 2024 at 5:25 AM

Moment Frame - Long.r2d

-.6

8.3

-2.4

10.8

-0.91k/ft

-4 -14.7

18.3

-17

Y

XZ

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

FTG = 10.8 k / 2 ksf (4/3)
FTG = 4.05 sqft
2.5 SQUARE FTG. OK

6PRMH20240593



Beam: M3                              

Shape:
Material:
Length:
I Joint:
J Joint:

Code Check:
Report Based On 97 Sections

W12X26                          
A992
21 ft
N3                              
N6                              

LC 1: Gravity + E
0.377  (bending)

3 at 0 ft

A k

5.52 at 3.063 ft

-8.016 at 17.938 ft

V k

18.326 at 17.938 ft

-16.978 at 9.188 ft

Mz k-ft

0.081 at 0 ft

-0.127 at 9.844 ft

D in

0.392 at 0 ft

fa ksi

6.576 at 17.938 ft

fc ksi

-6.576 at 17.938 ft

ft ksi

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

Max Bending Check Max Shear Check Max Defl Ratio
Location Location Location
Equation Span

0.377 
17.938 ft
H1-1b

0.143 
17.938 ft

L/851
0 ft
1

Bending Flange Compression Flange
Bending Web Compression Web

Compact Non-Slender
Compact Slender

Qs=1
Qa=1

Fy 50 ksi
Pnc/om
Pnt/om
Mn/om
Vn/om

40.947 k
229.042 k
52.654 k-ft
56.12 k

Cb 1.531

Out Plane In Plane
Lb
KL/r

21 ft 21 ft
167.575 48.8

L Comp Flange 21 ft
Stiffness Reduction 0.8

7PRMH20240593



Column: M2                              

Shape:
Material:
Length:
I Joint:
J Joint:

Code Check:
Report Based On 97 Sections

HSS6X6X6                        
A500 Gr.B Rect
6 ft
N2                              
N5                              

LC 1: Gravity + E
0.434  (bending)

10.803 at 0 ft

A k

2.455 at 0 ft

V k

-14.731 at 6 ft

Mz k-ft

-0.27 at 5.563 ft

D in

1.425 at 0 ft

fa ksi

13.426 at 6 ft

fc ksi

-13.426 at 6 ft

ft ksi

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

Max Bending Check Max Shear Check
Location Location
Equation Max Defl Ratio

0.434 
6 ft
H1-1b

0.043 
6 ft
L/1122

Bending Flange Compression Flange
Bending Web Compression Web

Compact Non-Slender
Compact Non-Slender

Fy 46 ksi
Pnc/om
Pnt/om
Mn/om
Vn/om

195.276 k
208.79 k
36.267 k-ft
57.137 k

Cb 1.667

Out Plane In Plane
Lb
KL/r

6 ft 6 ft
31.54 31.54

L Comp Flange 6 ft
Stiffness Reduction 0.8

DRIFT = 0.27 (3) / 0.7 
DRIFT = 1.16" = H/62 OK

8PRMH20240593



QCE

TVM

23444.01

Moment Frame - transverse Feb 8, 2024 at 5:32 AM

Moment Frame - Trans.r2d

N1                              N2                              

N3                              N4                              

-.9

3.6

-2.1

6.8

-0.91k/ft

3k

-5.6 -12.7

12.7

-12.9

Y

XZ

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

Less then 10.8 k
(Long. Direction

Controls)

9PRMH20240593



Beam: M3                              

Shape:
Material:
Length:
I Joint:
J Joint:

Code Check:
Report Based On 97 Sections

W12X26                          
A992
11.5 ft
N3                              
N4                              

LC 1: Gravity + E
0.150  (bending)

2.08 at 0 ft

A k

3.637 at 0 ft

-6.828 at 11.5 ft

V k

12.71 at 11.5 ft

-12.909 at 3.953 ft

Mz k-ft

-0.001 at 0 ft

-0.058 at 5.031 ft

D in

0.272 at 0 ft

fa ksi

4.632 at 3.953 ft

0.036 at 9.344 ft
fc ksi

-0.036 at 9.344 ft

-4.632 at 3.953 ft

ft ksi

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

Max Bending Check Max Shear Check Max Defl Ratio
Location Location Location
Equation Span

0.150 
3.953 ft
H1-1b

0.122 
11.5 ft

L/2485
5.031 ft
1

Bending Flange Compression Flange
Bending Web Compression Web

Compact Non-Slender
Compact Slender

Qs=1
Qa=0.994

Fy 50 ksi
Pnc/om
Pnt/om
Mn/om
Vn/om

123.434 k
229.042 k
91.235 k-ft
56.12 k

Cb 1.293

Out Plane In Plane
Lb
KL/r

11.5 ft 11.5 ft
91.767 26.724

L Comp Flange 11.5 ft
Stiffness Reduction 0.8

10PRMH20240593



Column: M2                              

Shape:
Material:
Length:
I Joint:
J Joint:

Code Check:
Report Based On 97 Sections

HSS6X6X6                        
A500 Gr.B Rect
6 ft
N2                              
N4                              

LC 1: Gravity + E
0.368  (bending)

6.828 at 0 ft

A k

2.118 at 0 ft

V k

-12.71 at 6 ft

Mz k-ft

-0.253 at 5.75 ft

D in

0.901 at 0 ft

fa ksi

11.584 at 6 ft

fc ksi

-11.584 at 6 ft

ft ksi

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

Max Bending Check Max Shear Check
Location Location
Equation Max Defl Ratio

0.368 
6 ft
H1-1b

0.037 
6 ft
L/1301

Bending Flange Compression Flange
Bending Web Compression Web

Compact Non-Slender
Compact Non-Slender

Fy 46 ksi
Pnc/om
Pnt/om
Mn/om
Vn/om

195.276 k
208.79 k
36.267 k-ft
57.137 k

Cb 1.667

Out Plane In Plane
Lb
KL/r

6 ft 6 ft
31.54 31.54

L Comp Flange 6 ft
Stiffness Reduction 0.8

11PRMH20240593
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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

Ie = 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*Ω/# = 0.09 kips/anchor < Capacity = 5.6 kips OK

Overturning Resistance About Width

Primary Pump 15 in 0.3 kips 0.33 k-ft

Resisting Dead Load 7 in 0.7 kips 0 k-ft

F.O.S. = MR / MOT = 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:

Moment Arm Res. Moment

C.O.G. EQ OT Moment

DL

15PRMH20240593
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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

Ie = 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*Ω/# = 0.25 kips/anchor < Capacity = 5.6 kips OK

Overturning Resistance About Width

Condenser Pump 17 in 0.8 kips 1.07 k-ft

Resisting Dead Load 10.75 in 2.0 kips 2 k-ft

F.O.S. = MR / MOT = 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:

Moment Arm Res. Moment

C.O.G. EQ OT Moment

DL

18PRMH20240593



YK CHILLER

PERFORMANCE SPECIFICATION

Unit Tag Qty Model No.
Net Capacity

(tons)
Power Refrigerant

CH-3 1 YKE3ELQ7-EKHS 575.0 460/3/60.0 R-513A

PIN

YKE3ELQ7-EKHSWLMNF3VVB0575359212CBARY1CRGXXW00X41CRGXXW00XXXXXXA3XAUXXXXXXXSMXYXXXBXAUXJXXXXXXXXBXXBXAXXSXXXXX

│Basic Model            │Extended Model                                 │Evaporator Heat      │Condenser Heat
│                       │                                               │Exchanger            │Exchanger
│                       │                                               │                     │
 Y K E 3 E L Q 7 - E K H S W L M N F 3 V V B 0 5 7 5 3 5 9 2 1 2 C B A R Y 1 C R G X X W 0 0 X 4 1 C R G X X W

└─┴─┴─┴─┴┬┴─┴─┴─┴─┴┬┴─┴─┴─┴─┴┬┴─┴─┴─┴─┴┬┴─┴─┴─┴─┴┬┴─┴─┴─┴─┴┬┴─┴─┴─┴─┴┬┴─┴─┴─┴─┴┬┴─┴─┴─┴─┴┬┴─┴─┴─┴─┴┬┴─┴─┴─┴─┴┬┘
         5         10        15        20        25        30        35        40        45        50        55

Condenser Heat  │Unit Options                   │Motor    │Power  │Doc & Testing│Ship   │Warranty │Misc
Exchanger (Cont)│                               │Options  │Options│Options      │Options│Options  │Options
                │                               │         │       │             │       │         │
 0 0 X X X X X X A 3 X A U X X X X X X X S M X Y X X X B X A U X J X X X X X X X X B X X B X A X X S X X X X X

└─┴─┴─┴─┴┬┴─┴─┴─┴─┴┬┴─┴─┴─┴─┴┬┴─┴─┴─┴─┴┬┴─┴─┴─┴─┴┬┴─┴─┴─┴─┴┬┴─┴─┴─┴─┴┬┴─┴─┴─┴─┴┬┴─┴─┴─┴─┴┬┴─┴─┴─┴─┴┬┴─┴─┴─┴─┴┬┘
         60        65        70        75        80        85        90        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 H2O): 14.8 14.6

 Fluid Type (%): WATER WATER

 Circuit No. of Passes: 3 2

 Fouling Factor (ft² °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 (lb) : 152 280

 Cover Plate Weight , ea (lb): N/A N/A

 Return Head Weight (lb): N/A 96

 Water Weight (lb): 723 1234

Water Volume(gal): 87 148

Performance Data Electrical Data Other

Job KW: 206.6 Job FLA: 265 Operating Wt. (lb): 19539

Motor KW: 199.6 Motor FLA: 288    Per Isolator (lb): 4885

KW/Ton.R: 0.3594 LRA: 1950 Refrigerant Wt. (lb): 1007

NPLV.IP(KW/Ton.

R): 0.2121 Oil Charge (gal): 11

Gear Code: WL Min Circuit Ampacity (Amps): 331 Motor Wt. (lb): 1653

OptiSound Cntrl: YES Max Fuse/Breaker: 500 Compressor Wt. (lb): 1889

Shaft HP: 254 Starter Wt. (lb): 780

Isolation Valves: YES Ship Wt (lb): 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: v1_217.idd) CH-3 Performance

Unit Folder: CH-3 YORKworks 21.08c Page 1 of 2

19PRMH20240593
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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

Ie = 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*Ω/# = 4.17 kips/anchor < Capacity = 5.6 kips OK

Overturning Resistance About Width

York Chiller 58.8 in 8.3 kips 40.8 k-ft

Resisting Dead Load 36 in 22.0 kips 66 k-ft

F.O.S. = MR / MOT = 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:

Moment Arm Res. Moment

C.O.G. EQ OT Moment

DL

22PRMH20240593
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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

Ie = 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*Ω/# = 0.28 kips/anchor < Capacity = 5.6 kips OK

Overturning Resistance About Width

Seperator 39 in 0.6 kips 1.85 k-ft

Resisting Dead Load 18 in 1.5 kips 2 k-ft

F.O.S. = MR / MOT = 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:

Moment Arm Res. Moment

C.O.G. EQ OT Moment

DL
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GHEX

AHRI 16.24Q-P #514-231004094217

Customer CMS Date 10/4/2023

Project OPTION #1 REPLACEMEMT HEX Engineer Anthony Bancala
HEX Type A100-IS10-179-TKTM44 Contact Person Taylor Rush

Quote A-4726  No Fouling Factor
Units Connected 1 (Parallel)

Calculated Parameters Unit

Flow Type
Heat Load BTU/h
Inlet Temperature °F
Outlet Temperature °F
Mass Flow Rate lb/h
Volumetric Flow Rate GPM (US)
Total Pressure Drop psi(g)
Fouling Factor Hrft²°F/KBTU
Surface Margin %
LMTD °F

Properties of Fluid Unit
Fluid
Liquid Viscosity cP
Wall Viscosity cP
Liquid Density lb/ft³
Liquid Heat Capacity BTU/lb·°F
Liquid Thermal Conductivity BTU/h·ft·°F

Specifications Unit
HEX Type
Number of Plates
Grouping
Plate Thickness in
Plate Material / Ratio
Effective Area ft²
Gasket Material
Frame Type

Length ft
Maximum Number of Plates
Assembly Measurement in

Volume ft³
Weight, empty/operating lb
Paint Category
Paint Color
Connection Inlet

Outlet

Pressure Vessel Code
Minimum Design Temperature °F
Maximum Design Temperature °F
Maximum Differential Pressure psi(g)
Maximum Test Pressure psi(g)
Maximum Design Pressure psi(g)

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

NBRH  (SonderLock) 5/302 °F

5293 6226

52.5

150.0

ASME

F1: 8 INCH studded end connection ANSI 

B16.5 #150

F3: 8 INCH studded end connection ANSI 

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

B16.5 #150

237

7.48 7.48

0.0000 0.0000

53.6 61.0
294817.28 862747.92
590.00 1724.91
1.34 9.93

78.5 52.5

Hot Side Cold Side

CounterCurrent
7345456.20

0.0
5.9

HTC (Available/Required) BTU/ft²·hr·°F 620 / 620

Hot Side Cold Side
Water Water
1.0291 1.1919
1.1919 1.0291
62.30 62.36
1.0006 1.0017
0.3453 0.3399

0.0157
AISI304 / 28%

1998.57

Hot Side Cold Side
A100-IS10-179-TKTM44

179
1x89 + 0x0 / 1x89 + 0x0

IS, painted frame
5.11

20.6132

195.0
150.0

Category C2L
BLUE RAL 5010

150.0
H1.6-1.3.28-beta.2304

F2: 8 INCH studded end connection ANSI 

B16.5 #150

230.0

 Page 1 of 2
#Classified as Business
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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

Ie = 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

Seperator 43.5 in 2.4 kips 8.79 k-ft

Resisting Dead Load 15 in 6.4 kips 8 k-ft

F.O.S. = MR / MOT = 0.9 Use Tension Capacity of Anchors

Anchor Tension = T/# = 3.51 kips/anchor < Capacity = 4.7 kips OK

Combined Uc = 0.97 < 1.0 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:

Moment Arm Res. Moment

C.O.G. EQ OT Moment

DL
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Ground Supported Circular Tank For Liquids Seismic Anchorage Design
IBC 2018, ASCE 7-16 Chapter 15

Seismic Criteria:

Site Class: D R: 3 ASCE Table 15.4-2

Ss: 1.26 D: 5 tank diameter, ft 

S1: 0.43 h: 9.0625 Top of Liquid, ft

SDs: 1.01 Tc: 1.2907 ASCE EQ 15.7-12

SD1: 0.5 TL: 6 ASCE Figure 22-14

IE: 1

TS=SD1/SDS 0.50

Ti<TS Conservative

∴Sai=Sds= 1.01 ASCE EQ 15.7-7

Tc<TL

∴Sac=1.5SD1/Tc= 0.500 ASCE EQ 15.7-10

Vi= Sai IE/(R) 0.34 Wi ASCE EQ 15.7-5

Vc= Sac IE/(1.5) 0.33 Wc ASCE EQ 15.7-6

Tank with 4 Legs:

Ht to Center of Mass, H:

Distance between Opp. Legs, X:

Tank Weight:

Liquid Weight, WL:

Weight, Wi:

Weight, Wc:

                

Shear and Overturning Loads:

V= Vi + Vc 5.49 k ASCE EQ 15.7-4

# Shear Anchors: 12

Shear/Leg: 0.46 k ULT

0.32 k ASD

OT Moment: 319.7 k-in

Tension/Side: -6.4 k ULT

# Tension Anchors: 2

Net Uplift/Leg: -1.10 k ULT (0.9-0.2Sds)DL + 1.0EQ

-0.86 k ASD (0.6-0.14Sds)DL + 0.7EQ

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

Quantum Consulting Engineers LLC Project: Centeris Date: 2/12/24 Job No: 23444.01

1511 Third Avenue, Suite 323 Scale Matrix T+I Designer: TVM Sheet:

Seattle, WA 98101 Client:  Centeris Checked:

4.35 k

58 in

50 in

2.30 k

10.43 k

12.00 k
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