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1. GENERAL

Scope of this document is to show the thermal calculations and the utilities consumptions as result
of the basic design of the Heating, Ventilating and Air Conditioning (HVAC) system to be provided
for Operator Building and Laboratory in MNA, one of the Buildings included in the expansion of the
plant, namely “Rotterdam Capacity Growth”.

The HVAC systems performances, hereinafter shown, are based on preliminary thermal
calculations and shall be updated during the detail design phase.

For any technical — economical evaluation to be correlated to the HVAC systems supply, said
performances shall be verified by Supplier and assumed as valid, under their responsibility.

2. REFERENCE DOCUMENTS

This document is complementary to the “HVAC process flow diagram” and to the “HVAC layout”
relevant to the HVAC system and complies with the following Technip Specifications:

a. 082755C-000-JSD-3400-001 “Job Design Specification for HVAC Systems”.

b. 082755C-000-JSS-3480-001 “General supply rules for HYAC Systems”.

Calculations are based on following drawings:

. 082755C-076-DW-2053-0001-01 rev.A: “Op. Bldg and Laboratory in MNA (76lA-10) —
Architectural layout - plans”
. 082755C-076-DW-2053-0001-02 rev.A: “Op. Bldg and Laboratory in MNA (76lA-10) —

Architectural layout — Sections”

3. THERMAL CALCULATIONS
3.1. General

The thermal calculations, shown in the attached printout, are to be considered preliminary and
shall be checked/updated, taking into account the latest revision of architectural and structural
drawings and the above mentioned Technip Specifications.

The used calculation software is the widely known and recognized Carrier HAP program v.5.11.

The figures used as input data are those shown in the above mentioned 082755C-000-JSD-3400-
001 “Job Design Specification for HVAC Systems”.

Particularly, the internal heat gains due to equipment are preliminary: they shall be
checked/updated during the Detail design phase.

3.2. Thermal calculations summary

The preliminary thermal calculation results are summarized in the following table: it shows the
minimum required capacity for each equipment.
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Equipment

quantity
(no.)

supply air
(I/s)

fresh air
(I/s)

exhaust
air
(I/s)

Cooling cap.

(kW)

Heating cap.
(kw)

OB-ACWC-01A/B — Air
cooled water chiller with
integrated hydronic
module and free cooling
mode (one duty, one
stand-by, each sized for
100% of total cooling
capacity)

2

405

OB-WWHP-01A/B -
Woater to water heat pump
with integrated hydronic
module (both duty, each
sized for 50% of total
heating capacity)

195

OB-CFU-01 — Chemical
filtration unit (duty, sized
for 100% of total air flow
rate)

1055

1055

OB-AHU-01 — Fresh air
handling unit for Offices
(duty, sized for 100% of
total cooling/heating
capacity)

1569

1569

40

50

OB-AHU-02 - Fresh air
handling unit for
Laboratory (duty, sized for
100% of total
cooling/heating capacity)

8782

8782

262

268

OB-AHU-03A/B - Air
handling unit for Technical
rooms (one duty, one
stand-by, each sized for
100% of total
cooling/heating capacity)

5075

1055

76

33

OB-SSHP-01A/B -
Rev.heat pump type
Multisplit-systems air
conditioners for  Fire
Command (n.1 duty, n.1
stand-by)

17

Min.3

OB-EF-01 — Exhaust fan
for Lockers and Mud room

457

OB-EF-02 — Exhaust fan
for Toilets

116

OB-EF-03 — Exhaust fan
for Lunch room

39

OB-EF-04 - Exhaust fan
for Chemical storage

120

OB-EF-05 — Exhaust fan
for Battery rooms

430

OB-EF-06A/B - Exhaust

8268
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fans for Laboratory (one
duty, one stand-by, each
sized for 100% of total air
flow rate)

Fan coil units for Offices

27

32

Hot water fed radiators

23

Hot water fed re-heat coils
for Technical rooms

Hot water fed re-heat coils
for Laboratory and Sample
rooms

18

Note: Hot water fed re-heat coils are calculated considering the possible absence of 30% of
internal heat loads: in this case, for the control of indoor temperature, they shall be replaced with

heating provided by re-heat coils.

4. ELECTRICAL LOADS SUMMARY

The preliminary electrical consumptions for HVAC are summarized in the following table: it shows
the maximum contemporary consumption for the duty units, during summer operation (worst case):

Equipment Tot. el. power input

(kW)

OB-ACWC-01A/B - Air cooled water chiller with 200

integrated hydronic module and free cooling mode (n.1

duty unit)

OB-WWHP-01A/B — Water to water heat pump with 10

integrated hydronic module (both duty units) (¥)

OB-CFU-01 — Chemical filtration unit 3

OB-AHU-01 - Fresh air handling unit for Offices 3

OB-AHU-02 - Fresh air handling unit for Laboratory 18

OB-AHU-03A/B — Air handling unit for Technical rooms 10

(only n.1 duty unit)

OB-SSHP-01A/B — Rev.heat pump type Multisplit- 9

systems air conditioners for Fire Command (n.1 duty

unit)

OB-EF-01 — Exhaust fan for Lockers and Mud room 0.55

OB-EF-02 — Exhaust fan for Toilets 0.25

OB-EF-03 — Exhaust fan for Lunch room 0.25

OB-EF-04 — Exhaust fan for Chemical storage 0.25

OB-EF-05 — Exhaust fan for Battery rooms 0.55

HEATOB-EF-06A/B — Exhaust fans for Laboratory (one 15

duty unit)

Fan coil units for Offices 1.5

TOTAL 272

(*): Electrical power input for Heat pump during summer operation is estimated considering only
hot water used for re-heating purposes.
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5. CARRIER HAP THERMAL CALCULATIONS PRINTOUT

51. Design weather parameters
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N
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Design Weather Parameters & MSHGs

Rotterdam RDCG - OPB and Labo in MMA 13-07-21 07162021
2E 10:17
Design Parameters:
City Name Rotterdam
Location Netherlands
Latitude 52,3 Deg.
Longitude -4,8 Deg.
Elevation 50 m
Summer Design Dry-Bulb 28,0 "C
Summer Coincident Wet-Bulb 21,0 *C
Summer Daily Range 93 K
Winter Design Dry-Bulb -10,0 “C
Winter Design Wet-Bulb 10,0 °C
Atmospheric Clearness Number 1,00
Average Ground Reflectance 0,20
Soil Conductivity 1,385 W/(m K)
Local Time Zone (GMT +/- N hours) -1,0 hours
Consider Daylight Savings Time No
Simulation Weather Data NIA
Current Data is User Modified
Design Cooling Months January to December
Design Day Maximum Solar Heat Gains
(The MSHG values are expressed in W/im?)
Month N NNE] NE ENE E ESE SE SSE S
January 38,8 38,8 38,8 98,7 308,2 4731 618,1 8875 7152
February 558 55,8 722 2880 480,0 639.4 7303 7756 780,0
March 74,7 74,7 2425 4542 611,0 7242 761,7 7554 7423
April 94 1 186,7 4006 5559 679,0 712,3 6898 650,0 629 4
\May 113,0 3051 4877 21,3 687,3 6801 6275 5568 52097
June 158,7 246,4 5145 633,8 §81,4 B857,2 591,86 514.4 481,4
July 121.5 2920 43839 6029 676,6 664,8 608,7 5470 515,0
|August 88,5 1803 3833 5415 652,7 6901 668,2 §30,2 608,5
|September 78,4 78,4 207 4 4255 5676 6586,1 722,0 721.7 716,9
Cctober 58,7 58,7 841 2574 4624 8077 708,1 7471 7574
MNovember 40,0 40,0 40,0 117.8 278,2 4737 589.8 581,0 706,2
December 1.5 31.5 31,5 44 3 2287 3787 538,8 5144 652 4
Menth sSswW sw WsW w WNW NW NNW HOR Mult
|January 695,2 17,9 4737 306,6 106,1 38,8 38,8 1857 1,00
February 7708 P2 6435 4655 2917 681 558 3531 1,00
March 7520 729.6 7114 6§22,6 4404 2516 74,7 526,89 1,00
[April 6494 697,7 7140 674,0 564,6 309,0 191,9 661,6 1,00
May 5590 630,7 6858 6781 624 4 4772 3116 7386 1,00
June 5168 5858 564,1 679,6 633,7 1,7 348,8 7606 1,00
July 5481 616,86 6721 6704 611,6 4731 308,7 7313 1,00
August 6291 6742 6889 6488 544 4 3853 1906 6525 1,00
September 7193 7187 685,0 5743 4247 2064 78,4 511,0 1,00
October 7488 707,9 5066 4648 253,0 86,0 587 352,7 1,00
MNovember 6794 5942 4737 2851 1176 400 40,0 189 4 1,00
December 6235 5295 3878 2164 62,0 31.5 31,5 1280 1,00
Mult, = User-defined solar multiplier factor.
Hourly Analysis Program v5.11 Page 1 of 3
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Cooling Design Temperature Profiles

Rotterdam RDCG - OPB and Labo in MMA 12-07-21 07/16/2021
2E 10:17
Location: Rotterdam, Netherlands
( Dry and Wet Bulb temperatures are expressed in °C )
Hr January February March April May June
DB WEB DB WB DB WB DB WB DB WB DB WB
0000 89 8,6 10,4 10,1 13,5 122 15,6 15,3 18,2 17,4 19.8 18,6
0100 84 8.1 9.8 9.6 13,0 12,8 15,1 14,8 17,7 17,2 19,4 18,5
0200 7.9 [ 94 8.1 12,6 12,3 14,6 14,3 17,2 16,8 18,9 18,3
0300 7.5 1.3 9.0 8,8 12,2 11,9 14,2 14,0 16,8 16,6 18,5 18,2
0400 7.3 7.0 8.8 85 11,9 11,7 14,0 13,7 16,6 16,3 18,2 18,0
0500 T2 6,9 87 84| 118 116] 139 136/ 165 162 181 17,9
0800 7.4 71 89 8,6 12,0 11,7 14,1 13,8 16,7 16,4 18,3 181
0700 78 7.6 83 8.1 12,5 122] 145 14,3 17,1 16,8 18,8 18,3
0800 87 84| 102 99| 133 130 154 151 180 173 198] 186
0800 8.9 9,6 11,4 11,1 145 14,3 16,6 16,3 19,2 17,7 20,8 18,9
1000 11,3 11,0 12,8 12,5 158 15,7 18,0 17,0 20,6 18,2 22,2 19,4
1100 128 128 14 4 14,1 17,5 16,4 19,6 17,6 222 187 23,8 198
1200 143 135 15,8 14,7 19,0 16,9 21,0 18,1 23,6 18,2 253 20,4
1300 155 13,8 17,0 15,1 201 17,3 22,2 18,5 24,8 18,6 26,4 20,7
1400 16,2 14,2 17,7 153 20,9 17,6 229 18,7 25,5 19,8 27,2 20,9
1500 16,5 143 18,0 154 211 17,7 23,2 18,8 25,8 18,8 274 21,0
1600 16,2 14,2 17,7 15.3] 20,9 17,6 229 18,7 25,5 19,8 27,2 20,9
1700 156 140 17,0/ 151 202] 17,4 222 185| 248 186 265 207
1800 145 13,6 16,0 14,7 18,2 1700 212 18,1 23.8 18,3 25,5 20,4
1900 133 131] 148 143 180 166] 200] 177 228 188 243] 200
2000 121 11.8 13,6 13,3 16,8 16,1 18,8 17.3 21,4 18,5 23,1 19,7
2100 11,1 10.8 12,6 12,3 15.7 15,5 17,8 17.0 20,4 18,2 22,1 18,3
2200 10,2 0o 11,7 114 148 145 169] 166 195 178 211 19,0
2300 9.4 9.1 10,9 10,6 14,1 13,8 16,1 15,8 18,7 17,6 20,4 18,8
Hr July August September October November December
DB WB DB WB DB WB DB wB DB wB DB wWB
0000 204 18.6 20,4 18,6 19,3 18,0 18,7 16,4 13,0 1.7 9.8 9.5
0100 189 18,5 19.9 18,5 18,8 17,9 16,2 159 12,5 12,2 9.3 8.1
0200 194 183[ 194 183 183 177 157 155 120 117 8,9 86
0300 19,1 18,2 19,1 18,2 18,0 17.6| 15,4 15,1 11,8 11.4 8,5 8,2
0400 18,8 18,1 18,8 18,1 17,7 17,4 15.1 14,8 11,4 11.1 8,2 79
0500 18,7 18,1 18,7 18,1 176 173 150 147 113 110 8,1 78
0800 18,9 18,1 18,9 18,1 17,8 17.5] 15,2 14,9 11,5 .2 8,3 8,0
0700 194]  183] 194 183 182 177 158 154 119 117 8.8 85
0800 20,2 18,6 20,2 18,6 191 17.9 18,5 16,2 12,8 1.5 9,6 9.3
0900 214 19.0 21,4 19,0 20,2 18,3 17,7 16,7 14,0 13,7 10,8 10,5
1000 228 19,4 228 19.4 21,7 18,8| 19,1 17.2 15,4 151 122 11,9
1100 24,4 19,9 24,4 19,9 23,3 19,3 20,7 17.8 17.0 16,4 13.8 13,5
1200 259 204 25,8 20,4 247 19,8| 221 18,3 18,4 16,9 15,3 14,7
1300 270l 207 270 207] 258 201 233 1868] 188 173] 184] 151
1400 270 209 27,7 20,9 28,8 20,4] 24,0 18,9 20,3 17,8 17,1 15,3
1500 280 21,0 28,0 21,0 268 20,4 243 18,0 20,6 17,7 17.4 15,4
1600 207 209 27,7 20,9 26,6 20,4 24,0 18,9 20,3 17,6 171 18,3
1700 273 20,7 27 20,7 26,0 20,2 23,4 18,7 19,6 17,3 18,5 15,1
1800 26,0 20,4 26,0 204 249 198 223 18,3 18,6 17,0 15,5 14,7
1900 24,8 20,0 24,8 20,0 23.7 19,5 21,1 17,9 17,4 16,6 14,3 14,0
2000 23,6 19,7 23,6 19,7 22,5 19,1 19,9 17,5 16,2 15,9 13,1 12,8
2100 226 19,3 22,6 19,3 21,5 18,7 18,9 17,2 15,2 14,9 12,0 11,8
2200 21,7 19,0 21,7 19,0 20,8 18,4 18,0 16,8 14,3 14,0 11,1 10,8
2300 209 18,8 208 18,8 15,8 18,2 17,2 16,6 13,6 132 10,4 10,1
Hourly Analysis Program v5.11 Page 2 of 3

TECHNIP ITALY S.p.A. - 00148 ROMA - Viale Castello della Magliana, 68



The present document or drawing is property of TECHNIP ITALY S.p.A. and shall not, under any circumstances, be totally or partially, directly or indirectly, transferred, reproduced, copied, disclosed or used, without its prior written consent, for any purpose and in any way other than that for which

it is specifically furnished or outside the extent of the agreed upon right of use.

NESTE

ENERGIES  082755C 076 CN 3443 0002 A

CONFIDENTIAL

TECHNIP Project N° Unit Document Code  Serial N° Rev.

Page
9/96

RDCG (Rotterdam Capacity Growth) — DEFINITION PHASE
NESTE

Design Temperature Profile
Rotterdam RDCG - OPB and Labo in MNA 13-07-21 07/16/2021
2E 10:17

Location: Rotterdam, Netherlands

Design Temperature Profiles for July
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5.2. Walls, roof, doors, windows construction
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Wall Constructions
Rotterdam RDCG - OFPB and Labo in MNA 13-07-21 0762021
Ing. 2e 10:20
External insulated wall
Wall Details
Qutside Surface Color Medium
Absorptivity 0,675
Overall U-Value 0,442 WHm*-K)
Wall Layers Details (Inside to Qutside)
Thickness Density Specific Ht. R-Value ‘Welght
Layers mm kg/m? kd ! (kg K) (m*-K)W kg/m*
Inside surface resistance 0.000 0,0 0.00 0,12064 0.0
Plaster 20,000 1400,0 0,84 0,03000 280
Gypsum board 20,000 750,0 0,84 0,03300 15,0
Rockwall insulation 50,000 80,0 0,84 1,25000 40
CMU wall 250,000 650,0 0,84 0,74000 1625
Plaster 20,000 1400,0 0,84 0,03000 28,0
Outside surface ist 0,000 0,0 0,00 0,05864 0,0
Totals 360,000 - 2,26228 237,5
Hourly Analysis Program v5.11 Page 1 of 1
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Roof Constructions
Rotterdam RDCG - OPB and Labo in MMNA 13-07-21 07/16/2021
2E 10:20
Insulated roof
Roof Details
Qutside Surface ColOr ..., Medium
Absorplivity 0,675
Cwverall U-Value 0,223 WAm*K)
Roof Layers Details (Inside to Qutside)
Thickness Density Specific HL. R-Value Weight
|Layers mm kg/im*® kJ / (kg K) (m?- KW ka/m®
Inside surface resistance 0,000 0.0 0,00 0,12064 0,0
Reinforced concrete 250,000 1800,0 0,84 0,25000 450,0
Paolystyrene insulation 150,000 30,0 1,25 3,75000 4.5
Water proofing membrane 5,000 1000,0 0,92 0,03000 5.0
Light concrete 50,000 800,0 0,88 0,17000 40,0
Concrete panel 50,000 1200,0 0,88 0,10000 60,0
Outside surface resistance 0,000 0.0 0,00 0,05864 0,0
Totals 505,000 - 4,47928 539,35
Hourly Analysis Program v5.11 Page 1 of 1
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Door Constructions
Rotterdam RDCG - OFPB and Labo in MNA 13-07-21 0762021
Ing. 2e 10:20
Door D 01
Door Details:
Gross Area 4,8 m?
Door U-Value 0,500 W/m*K)
Glass Details:
Glass Area 00 m*
Glass U-Value 3,293 Wim*-K)
Glass Shade Coefficient ... 0880
Glass Shaded All Day? Mo
Door SD 02
Door Details:
Gross Area 6,8 m?
Door U-Value 0,500 Wim?*-K)
Glass Details:
Glass Area 0,0 m*
Glass U-Value 3,293 WAm*-K)
Glass Shade Coefficient .o 0,880
Glass Shaded All Day? No
Door SD 03
Door Details:
Gross Area 34 m?
Door U-Value 0,500 Wim*-K)
Glass Details:
Glass Area 0,0 m?
Glass U-Value 3,293 WHm*-K)
Glass Shade Coefficient 0,880
Glass Shaded All Day? No
Hourly Analysis Program v5.11 Page 1 of 1
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Window Constructions

Rotterdam RDCG - OPB and Labo in MMNA 13-07-21 07/16/2021
2E 10:20
Window 1
Window Details:
Detailed Input Vero
Height 0,80 m
Width 1,30 m
Frame Type ________ Aluminum with thermal breaks
Internal Shade Type None
Overall U-Value 3,723 WiHm*K)
Overall Shade Coefficient 0,792
Glass Details:
Gap Type 6mm Alr Space
Glazing Glass Type Transmissivity Reflectivity Absorptivity
|Outer Glazing 3mm clear 0,841 0,078 0,081
|Glazing #2 3mm clear 0,841 0,078 0,081
Glazing #3 Mot Used 1,000 0,000 0,000
Window 2
Window Details:
Detailed Input Vero
Height 0,80 m
Width 1,80 m
Frame Type . Aluminum with thermal breaks
Internal Shade Type MNone
Overall U-Value 3,712 Wim*K)
Overall Shade Coefficient 0,792
Glass Details:
Gap Type Bmm Air Space
Glazing Glass Type Transmissivity Reflectivity Absorptivity
|Outer Glazing 3mm clear 0,841 0,078 0,081
Glazing #2 3mm clear 0,841 0,078 0,081
Glazing #3 not used 1,000 0,000 0,000
Hourly Analysis Program v5.11 Page 1 of 1
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5.3. Air system sizing summary — Offices — fresh air and fan coil units
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Dedicated Outdoor Air System (DOAS) Sizing Summary for Offices - Fresh air & fan coils
Project Name: Rotterdam RDCG - OPE and Labo in MNA 13-07-21 0742021
Frepared by: 2 09:24

Air System Information

Ajr System Name Offices - Fresh air & fan coils Mumber of zones 23
Equipment Class TERM Floor Area 7898 m*
Air System Type 4P-FC O | Rotterdam, Netherlands

Sizing Calculation Information

Calculation Months ... Janto Dec Zone L/s Sizing Sum of space airflow rates
Sizing Data Calculated Space L/s Sizing Individual peak space loads
Cooling Coil Sizing Data
Total coil lcad 364 KW Load occurs at Jul 1500
Total coil load 43,1 LAs kW) OA DB /WB 280/21,0 °C
Sensible coil load 24,3 KW Entering DB / WE 280/21,0 °*C
Coil Lis at Jul 1500 1569 L/fs Leaving DB / WB 152 /146 °C
Max coil Lfs 1569 L/is Bypass Factor 0,100
Sensible heat ratio 0,667
Water flow @ 5,0 Krise 1,74 Lis
Heating Coil Sizing Data
Max coil load 45,8 kW Load occurs at Des Htg
Coil L/s at Des Hig 1569 Lfs Ent. DB/ Lvg DB -10,0/14,2 °C
Max coil L/s 1569 Lfs
Waterflow@ 50Kdrop 219 Lis
Ventilation Fan Sizing Data
Actual max Lfs 1569 Lfis Fan motor BHP 1,98 BHP
Standard L/s 1568 L/s Fan motor kKW 1,57 kW
Actual max Li{5-m*) 1,99 LAs-m¥) Fan static 600 Pa
Outdoor Ventilation Air Data
Desian airflow L/s 1569 Lis L/siperson 21,80 Lisiperson
L& s-m®) 1,99 Lfis'm®)
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Zone Sizing Summary for Offices - Fresh air & fan coils
Project Mame: Rotterdam RDCG - OPE and Labo in MMA 13-07-21 0742021
FPrepared by: Ing. 2 2E 09:24

Air System Information

Ajr System Name Offices - Fresh air & fan coils Mumber of zones 23
Equipment Class TERM Floor Area 7898 m*
Ajr System Type 4P-FC O | Rotterdam, Netherlands

Sizing Calculation Information

Calculation Months ___________Janto Dec Zone L/s Sizing Sum of space airflow rates
Sizing Data Calculated Space L/s Sizing Individual peak space loads
Terminal Unit Sizing Data - Conling

Total Sens Coil Coil Water Time

Coil Coil Entering Leaving Flow of

Load Load DB/WB DB /WB @50K Peak Coil Zone
Zone Name (kW) (kW) (°C) (°C) (Lis) Load Li(s-m?)
Zone 1 0,1 00| 188/168] 152/150 0,00 Jun 0300 1,23
Zone 2 0,0 00| 178/-178] 178/-178 0,00 Des 0000 0,89
Zone 3 0,0 00| -178/-17.8] -178/-17.8 0,00 Des 0000 1,73
Zone 4 0.0 00| -17.8/-17.8] -176/-17.8 0,00 Des 0000 257
Zone 5 29 26] 237/185] 161/1586 0,14 Jul 0100 2,24
Zone 6 0,0 00| -178/-178] -176/-17.8 0,00 Des 0000 0,88
Zone 7 2,0 19| 231/178] 153/148 0,10 Jun 0900 9,47
Zone 8 3.8 36] 232/178] 153/148 0,18 Jun 0900 8,77
Zone 9 0,0 00| 241/195] 232/192 0,00 Jul 0000 4,03
Zone 10 03 02| 17,3/158] 152/151 0,01 Jun 2300 2,56
Zone 11 1,9 19] 187/162| 152/148 0,08 Jun 1900 9,35
Zone 12 25 33 216/172] 152/148 017 Jul 0900 10,92
Zone 13 0,0 00| -178/-17.8] -178/-17.8 0,00 Des 0000 3,49
Zone 14 0,0 00| 178/178] 178/-178 0,00 Des 0000 4,62
Zone 15 0,0 00| -178/178] 178/-178 0,00 Des 0000 2,50
Zone 16 1,3 12| 230/177| 153/148 0,08 Apr 0000 8,22
Zone 17 13 12] 230177 153/148 0,08 Apr 0000 8,22
Zone 18 1,3 12| 230/177] 153/148 0,08 Apr 0000 8,22
Zone 19 4,5 42| 234/178] 152/1486 0,22 Jun 1000 837
Zone 20 32 30| 234/178] 152/146 0,15 Jul 1000 8,62
Zone 21 0.0 00| -178/-17,8] -178/-17.8 0,00 Des 0000 0,82
Zone 22 0,0 00| -178/-17.8] -178/-17.8 0,00 Des 0000 2,33
Zone 23 0,0 00| 178/178] A78/-17.8] 0,00 Des 0000 2,75

Terminal Unit Sizing Data - Heating, Fan, Ventilation

Heating Htg Coil

Heating Coil Water Fan OA Vent

Coll Ent/Lvg Flow Design Fan Fan Design

Load DB @50 K Airflow Motor Motor Alrflow

Zone Name (kW) (°C) (L/s) (Lis) (BHP) (kw) (Lis)

Zone 1 01 17.2/271 0,01 9 0,000 0,000 6
Zone 2 24| 153/294 0,11 138 0,000 0,000 130
Zone 3 02| 150/287 0,01 14 0,000 0,000 14
Zone 4 05] 150/287 0,02 28 0,000 0,000 28
Zone 5 41| 17.5/286 0,20 279 0,000 0,000 129
Zone 6 01| 150/287 0,00 5 0,000 0,000 6
Zone 7 08| 207/242 0,04 202 0,000 0,000 30
Zone 8 15| 2087241 0,07 374 0,000 0,000 50
Zone 9 03] 187/296 0,02 25 0,000 0,000 5
Zone 10 10] 156/246 0,05 92 0,000 0,000 80
Zone 11 36| 1737242 017 434 0,000 0,000 290
Zone 12 21| 196/237 010 426 0,000 0,000 140
Zone 13 42| 150/292 0,20 247 0,000 0,000 247
Zone 14 09] 150/287 0,04 54 0,000 0,000 54
Zone 15 1,5 15,0/295 0,07 84 0,000 0,000 G4
Zone 16 03] 208/228 0,01 131 0,000 0,000 20
Zone 17 03] 208/228 0,01 131 0,000 0,000 20
Zone 18 03] 208/226 0,01 131 0,000 0,000 20
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Zone Sizing Summary for Offices - Fresh air & fan coils

Project Mame: Rotterdam RDCG - OPE and Labo in MMA 13-07-21 0742021
Prepared by: Ing. 2e 2E 09:24
Heating Htg Coil
Heating Coil Water Fan OA Vent
Coll Ent/Lvg Flow Design Fan Fan Design
Load DB @50 K Airflow Motor Motor Airflow
Zone Name (kW) (°c) {L/s) (Lis) (BHP) (kW) (Lfs)
Zone 19 13 2117237 0,06 423 0,000 0,000 40
Zone 20 10] 210/238 0,05 301 0,000 0,000 30
Zone 21 01 15,0 /28,7 0,00 6 0,000 0,000 5]
Zone 22 02| 150/287 0,01 14 0,000 0,000 14
Zone 23 21 1507287 0,10 126 0,000 0,000 126
Zone Peak Sensible Loads
Zone Zone Zone
Cooling Time of Heating Floor
Sensible Peak Sensible Load Area
Zone Name (kW) Cooling Load (kW) {m?)
Zone 1 0,1 Jun 0200 0,1 7.3
Zone 2 1.6 Jun 0100 1.7 1560
Zone 3 01 Jun 0200 01 8.1
Zone 4 01 Jun 0200 01 10,9
Zone 5 4.8 Jul 0000 3.4 125,0]
Zone 6 01 Jun 0200 01 6,8
Zone 7 2.2 Jun 0800 0,7 21.3
Zone 8 41 Jun 0900 11 426
Zone 8 01 Jul 0000 03 6.2
Zone 10 1,2 Jun 2300 05 25,7
Zone 11 4,7 Jun 1800 11 46,4
Zone 12 4,6 Jun 0900 1,0 39,0
Zone 13 09 Jun 0100 11 708
Zone 14 01 Jun 0200 01 11,7
Zone 15 0,6 Jun 1800 0.7 33.7
Zone 16 1.4 Jun 0200 01 15,9]
Zone 17 1.4 Jun 0200 0.1 15.9
Zone 18 1.4 Jun 0200 01 15,9]
Zone 19 46 Jun 0900 11 50,6
Zone 20 33 Jun 0900 09 24,9
Zone 21 01 Jun 0200 01 7.3
Zone 22 0,0 Jun 0200 0,0 4,2
Zone 23 0.4 Jun 0200 0,2 33,6
Hourly Analysis Program 5.11 Page 3 of 41
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Zone Sizing Summary for Offices - Fresh air & fan coils

Project Mame: Rotterdam RDCG - OPE and Labo in MMA 13-07-21 07/14/2021
Prepared by: Ing. 2e 2E 09:24
Space Loads and Airflows
Time of
Cooling Peak Alr Heating Floor
Zone Name / Sensible Sensible Flow Load Area Space
Space Name Muit. (kW) Load (Lis) (kW) (m?} Li{s-m?)
Zone 1
Copy room 1 0,1 Jun 0200 ) 01 7.3 1,23
Zone 2
Corridor 1 1.6 Jun 0100 138 1 156.0 0.89
Zone 3
Disabled Toilet 1 01 Jun 0200 14 01 8,1 1.73
Zone 4
Wormen Toilet 1 01 Jun 0200 28 01 10,9 2,57
Zone 5
HWAC Room 1 4.8 Jul 0000 279 3.4 1250 2,24
Zone 6
Janitor 1 0,1 Jun 0200 6 01 6.8 0,88
Zone 7
Lab Manager office 1 22 Jun 0800 202 07 213 947
Zone 8
Lab office 1 4.1 Jun 0800 374 11 428 8,77
Zone 9
Lobby 1 0.1 Jul 0000 25 03 6.2 4,03
Zone 10
Lobby Waiting area 1 1.2 Jun 2300 92 05 257 3,56
Zone 11
Lunch roem 1 47 Jun 1800 434 1.1 46,4 9,35
Zone 12
Meeting room 1 46 Jun 0900 426 1.0 39,0 10,82
Zone 13
Men Locker roocm 1 0.9 Jun 0100 247 1.1 708 3.49
Zone 14
MenToilet 1 0,1 Jun 0200 54 01 11,7 4,62
Zone 15
Mud room 1 0,6 Jun 1800 a4 07 a7 2,50
Zone 16
Office 1 1 1.4 Jun 0200 131 01 15,9 8,22
Zone 17
Office 2 1 1.4 Jun 0200 131 01 15,9 8,22
Zone 18
Office 3 1 1.4 Jun 0200 131 01 15,9 8,22
Zone 19
Office room 1 46 Jun 0800 423 11 20,6 837
Zone 20
Permit area 1 33 Jun 0900 301 09 349 8,62
Zone 21
Storage room 1 0,1 Jun 0200 6 01 7.3 0,82
Zane 22
Toilet 1 0.0 Jun 0200 14 0,0 42 3.33
Zone 23
Women Locker rcom 1 0,4 Jun 0200 126 0,2 338 3,758
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Prcject Name; Reterdam RDCG - OFB and Laboin MNA 13-07-21 O7A42021
Prepared by 26

Ventilation Sizing Summary for Offices - Fresh air & fan coils

09:24

1. Summary

‘entilation SzingMethod

Design Ventliation Alflow Rate
2. Space Ventilation Analysis

2.1 Zone: Zone 1

Sum of Space OA Alrflows
1569 Lis

Floor Areal Maximum Supply Alr| Outdoor Alr] OQutdoor Alr| OQutdoor Alr] Qutdoor Alr(  Outdoor Alr
o) L

Zone Name | Space Name Muilt. {m*) iLfs) (Lifs-m® Ls)| (% of supply) (Lis)
Zone 1

Copy room 1 13 0.0 9.0 0.00 0.00 6.0] 0.0 6.0]
[Totals {incl. Space Multipliers) 9.0 §,0/

22Zone: Fone 2

T T T T T

Floor Area| Maximum Supply Alr OleA;ol Alr Omd;ur Alr| Outd;r Alr| Oll!ﬂ;ﬂr Alr| Outdoor Alr
It Lis]

Mult, {m?)| Occupants Ls)| (Lisiperson Lifs-m? % of su Lfs)

Coridor 1 156.0 0.0 1384 0.00 0.00] 130,0] 0.0 130.0;

[Totals (incl. Space 1384 130,0
2.3 Zone: Zone 3

1 Required| Required| Required| Required| Uncorrected

Floor Area Ilaxlmuml Supply Air|  Cutdoor Air| Outdoor Alr|  Outdoor Air]  Outdoor Rir|  Outdoor Air

Zone Name | Space Name Mult. ()| Occupants Lis)] (L rson, Li{s-m®})| (Lis)| (% of sup) LSs]

Zone 3
Disabied Toilet 1 8.1 0.0 140 0.00 0,00 14,0/ 0,0 14,0
| Tolals (incl. Space Mullipliers) 14,0 14,0

24 Zone: Zoned

q q i q
Floor Area| Maximum Supply Air| Outdoor Air| Outdoor Air| Outdoor Air| Outdoor Air|  Outdoor Air|
L. !US[I

Mult, {m?)| Occupants 15 Lisiperson, Liis-m?}| Lig)| (% of suj
Women Tollet 1 10.5 0.0 28.0 0,00 0.00| 28,0 0.0 28.0
Totals {Incl. Space 28.0 28,0

2.5 Zone: Zone s

Zone Name / Space Name

Maxdmum Required Required| qul qt
Floor Area| Macimum Supply Alr| Outdoor Alr| Outdoor Alr| Outdoor Airl| Outdoor &lr|  Outdoor Alr|
Mult. {m?)| Occupants Lfs! rson Li{s-m®})| Lis)| (% of su; ) Ls]

HVAC Room

1 125,0 0.0] 794 0,00 0,00} 128,0/ 0,0 128.0)

[Totals (inc). Space Multipiiers)

2794 128.0
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2.6 Zone: Zone 6
T T T : T 1
Floor Area| Maximum Supply Alr| Cutdoor Alr| OCutdoor Alr| Outdoor Alr]  Outdoor Alr|  Outdoor Alr
Mult. {m*)| Occupants (L/s; Lisiparson Li{s-m® Lis)| (% of suj Lis]
I Janitor 1 6.5 0.0 6.0 0,00 0.00] 6.0] 0.0 6.0|
[Totals {incl. Space pliers) 6,0 6,0
2.7 Zone: Zone 7
M axdmum Required Required Required Required| Uncorrected
Floor Area Maximum Supply Alr| Outdoor Air| OQutdoor Alr] Qutdoor Air| Qutdoor Air|  Outdoor Alr,
[Zone Name [ Space Name Mult, {m*)| Occupants {L/s)| (Lisiperson Li{s m? )} Lis)| (% of su; iL/s]
Zone T
Lab Manager office 1 213 3.0 2017 10,00 0,00} 0.0 0,0 30,0
| Totals {incl. Space Multipliers) 201,7 30,0
2.8 Zone: Zone 8
T T T T 1
q qul q
Floor Area| Maximum Supply Alr| Outds Outdoor Air] Outdoor Air| Outdoor Air|  Outdoor Afr|
Mult. {mf)| Occupants L's Lisi Li{s-m?® Lis)| (% of suj L/s|
I Lab office 1 42,6 5.0 3735 10.00] 0.00) 0.0} 0.0 50.0
[Totals (incl. Space 373.5 50,0
2.9 Zone: Zone §
1 Required| Required| Required Required| Uncorrected
Floor Area| Maximum Supply Alr| Outdoor Alr| Outdoar Alr|  Outdoor Air]  Outdoor Air|  Owutdoor Al
Zone Name / Space Name Mult. im*j| Occupants L siparson, (Lf{s-m*})| (Lis)| 1% of su L]
Zone 9
Labby 1 6.2 0.0 25.0 0,00 0,00/ 5,0/ 0,0 5.0
Totals {incl. Space 250 5,0
2.10Zone: Zone 10
T T T T 1
Floor Area| Maximum Supply Air| Cutdoor Alr| Outdoor Alr|  Outdeor Air|  Outdoor Alr|  Outdoor Al
Mult. {m?)| Occupants (5 Lisiperson, Li{s-m?}) Lig)] (% of su; L/s|
Labby Waiting area 1 257 8.0 91,6 10,00 0,00/ 0,0} 0,0 80.0
[Totals fincl. Space 91,6 20,0
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2.11 Zone: Zone 11
T T T 5 T 1
Floor Area| Maximum Supply Alr| Cutdoor Alr| OCutdoor Alr| Outdoor Alr]  Outdoor Alr|  Outdoor Alr
Mult. {m*)| Occupants (L/s; Lisiparson Li{s-m® Lis)| (% of suj Lis]
I Lunch reom 1 46.4 29.0 433.7 10.00] 0.00] 0.0/ 0.0 290.0|
[Totals {incl. Space Mullipliers) 4337 230,0)
212 Zone: Zone 12
M axdmum Required Required Required Required| Uncorrected
Floor Area Maximum Supply Alr| Outdoor Air| OQutdoor Alr] Qutdoor Air| Qutdoor Air|  Outdoor Alr,
[Zone Name [ Space Name Mult, {m*)| Occupants {L/s)| (Lisiperson Li{s m? )} Lis)| (% of su; iL/s]
Zone 12
Mesting roeom 1 390 140 A426.0 10,00 0,00} 0,0 0,0 140 0
| Totals {incl. Space Multipliers) 4260 140,0]
213 Zone: Zone 13
T T T T 1
q qul q
Floor Area| Maximum Supply Alr| Outds Outdoor Air] Outdoor Air| Outdoor Air|  Outdoor Afr|
Mult. {mf)| Occupants L's ‘5! Li{s-m?® Lis)| (% of suj L/s|
[ Men Locker racm 1 70,8 0.0 2470 0.00 0,00 2470 0,0 247 0
[Totals (incl. Space 2470 2470
2.14 Zone: Zone 14
1 Required| Required| Required Required| Uncorrected
Floor Area| Maximum Supply Alr| Outdoor Alr| Outdoar Alr|  Outdoor Air]  Outdoor Air|  Owutdoor Al
Zona Name | Space Name Mult. im*j| Occupants Lfs! f rson, (L5 m*))! (Lis)| (% of sy, Lis]
Zone 14
Men Teilet 1 11.7 0.0 540 0,00 0,00/ 54,0/ 0,0 54.0
Totals {incl. Space 54,0 54,0
2.15Zone: Zone 15
T T T T 1
Floor Area| Maximum Supply Air| Cutdoor Alr| Outdoor Alr|  Outdeor Air|  Outdoor Alr|  Outdoor Al
Mult. {m?)| Occupants (5 Lisiperson, Li{s-m?}) Lig)] (% of su; L/s|
I Mud reem 1 2.7 0.0 843 0,00 2,50/ 0,0} 0,0 843
[Totals fincl. Space 84,3 84,3
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2.16 Zone: Zone 16
T T T 5 T 1
Floor Area| Maximum Supply Alr| Cutdoor Alr| OCutdoor Alr| Outdoor Alr]  Outdoor Alr|  Outdoor Alr
Mult. {m*)| Occupants (L/s; Lisiparson Li{s-m® Lis)| (% of suj Lis]
I Office 1 1 15.9 2.0 130.7 10.00] 0.00] 0.0/ 0.0 20.0
[Totals {incl. Space pliers) 130,7 20,0
217 Zone: Zone 17
M axdmum Required Required Required Required| Uncorrected
Floor Area Maximum Supply Alr| Outdoor Air| OQutdoor Alr] Qutdoor Air| Qutdoor Air|  Outdoor Alr,
[Zone Name [ Space Name Mult, {m*)| Occupants {L/s)| (Lisiperson Li{s m? )} Lis)| (% of su; iL/s]
[ Zone 17
Office 2 1 1589 2.0 1307 10,00 0,00} 0,0 0,0 20,0}
| Totals {incl. Space Multipliers) 130,7 20,0
2.18 Zone: Zone 18
T T T T 1
q qul q
Floor Area| Maximum Supply Alr Outdoor Air] Outdoor Air| Outdoor Air|  Outdoor Afr|
Mult. {mf)| Occupants L's Li{s-m?® Lis)| (% of suj L/s|
| Office 3 1 15.9 2.0 130.7 10.00] 0.00) 0.0} 0.0 200
[Totals (incl. Space 130,7 0,0
2.19 Zone: Zone 19
1 Required| Required| Required Required| Uncorrected
Floor Area| Maximum Supply Alr| Outdoor Alr| Outdoar Alr|  Outdoor Air]  Outdoor Air|  Owutdoor Al
Zona Name | Space Name Mult. im*j| Occupants Lfs! f rson, (L5 m*))! (Lis)| (% of sy, Lis]
Zone 19
Office room 1 50,6 4.0 423.4 10,00} 0,00/ 0.0 0,0 40.0
| Totals {incl. Space 4234 40,0
2.20 Zone: Zone 20
T T T T 1
Floor Area| Maximum Supply Air| Cutdoor Alr| Outdoor Alr|  Outdeor Air|  Outdoor Alr|  Outdoor Al
Mult. {m?)| Occupants (5 Lisiperson, Li{s-m?}) Lig)] (% of su; L/s|
FPermit area 1 348 3.0 3008 10,00 0,00/ 0,0} 0,0 30,0
[Totals fincl. Space 3009 30,0
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o740z
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2.21 Zone: Zone 21
T T T T 1
Floor Area| Maximum Supply Alr| Cutdoor Alr| Outdoor Alr] Outdoor Alr]  Outdoor Alr|  Outdoor Alr]
Mult. {m*)| Occupants (L/s; Lisiparson Li{s-m® Lis)| (% of suj Lis]
I Slorage room 1 7.3 0.0 6.0 0,00 0.00] 6.0] 0.0 6.0|
[Totals {incl. Space pliers) 6,0 6,0
2.22 Zone: Zone 22
M admum Required Required| Required| Required| Uncorrected
Floor Area Maximum Supply Alr| Outdoor Air| OQutdoor Alr] Qutdoor Air| Qutdoor Air|  Outdoor Alr,
[Zone Name [ Space Name Mult, {m*)| Occupants {L/s)| (Lisiperson Li{s m? )} Lis)| (% of su; iL/s]
[ Zone 22
Tollet 1 4.2 0.0 140 0,00 0,00} 14,0/ 0,0 14 0;
| Totals {incl. Space Multipliers) 14,0 14,0
2.23 Zone: Zone 23
T T T T 1
q q qul q
Floor Area| Maximum Supply Air| COutdoor Air| Outdoor Alr| Outdoor Air| Outdoor Air|  Outdoor Air|
Mult, {7} Occupants (Lfs 'S) Li{s-m? Lis)| (% of su; L/s|
I Wiomen Locker room 1 338 0.0 126.1 0.00/ 0.00) 1261 0.0 1261
[Totals (incl. Space ipliers) 1286,1 126,1
Heurly Analysis Program 5171 Page 5 of 41
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DESIGN COOLING DESIGN HEATING
COOLING DATA AT Jun 2300 HEATING DATA AT DES HTG
COOLINGOADB/WB 204 °C/18,8°C HEATING CADB/WB -10,0°C/-10,0 °C

Sensible Latent Sensible Latent
ZONE LOADS Details W) w) Details w) (W)
Window & Skylight Solar Loads & m* 817 - 8 m* - -
Wall Transmission 355 m? 685 - 355 m? 4830 -
Reof Transmission 790 m? 924 - 790 m* 5419 -
Window Transmission & m? -102 - 8 m?* 907 -
Skylight Transmission 0 n¥ 0 - 0 m? 0 -
Door Loads 29 m? -118 - 29 m? 441 -
Floor Transmission 665 m? 0 - 665 m* 1604 =
Partitions om’ 0 - 0 m* 0 -
Ceiling 0 m o] - 0 m* 4] -
Overhead Lighting 10980 W 10979 - 0 4] -
Task Lighting 0w 0 - Q Q -
Electric Equipment 15733 W 15732 - Q Q -
People 72 3151 3672 4] 4] 0
Infiltration = 0 0 - ] 0
Miscellanecus - 4] 0 - [4] (1]
Safety Factor 10% / 10% 3407 367 10% 1320 0
>> Total Zone Loads - 37478 4039 - 14522 0
Zone Conditicning - 37591 4039 - 14188 0
Plenum Wall Load 0% 0 - 0 0 -
Plenum Roof Load 0% 0 - 0 0 -
Plenum Lighting Load 0% 0 - 4] 4]
Exhaust Fan Load 1569 Lis 0 - 1569 Lfs 0 -
Ventilation Load 1569 Lis -13473 8289 1569 Lfs 57806 0
Ventilation Fan Load 1565 Lis 1569 - 1569 Lfs -1569 -
Space Fan Coil Fans - 4] - - Q0 -
Duct Heat Gain / Loss 0% 0 - 0% 0 -
>> Total System Loads - 25688 12328 - 70425 0
Cooling Coil - 9856 10751 - 0 [
Heating Coil = 0 - - 45765 -
Terminal Unit Cooling - 23586 1436 - 0 0
Terminal Unit Heating - -338 - - 28954 -
>> Total Conditioning - 33103 12188 - 74719 0
Key: Positive values are clg loads Positive values are htg loads

Negative values are htg loads Negative values are clg loads
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TABLE 1.1.A. Component Loads For Space “Copy room" In Zone "Zone 1"
DESIGN COOLING DESIGN HEATING
COOLING DATA AT Jun D200 HEATING DATA AT DES HTG
COOLING OADE /WB 189°C/18,3°C HEATING CADB/WE -10,0°C/-10,0 °C
OCCUPIED T-STAT 24,0 °C OCCUPIED T-STAT 22,0 °C
Sensible Latent Sensible Latent
SPACE LOADS Details W) (W) Details W) (W)
Window & Skylight Solar Loads 0 m? 0 - 0m? -
Wall Transmission 0m? 0 - 0 m? 0 -
Roof Transmission 7 m? 16 - 7m? &2 -
Window Transmission om? ] - 0 m* 0 -
Skylight Transmission 0 n¥ 0 - 0 m? 0 =
Door Loads om’ 0 - 0 m* 0 -
Floor Transmission 7m’ 0 - 7 m* 0 -
Partitions om? 4] - 0 m# 4] -
Ceiling o m 0 - 0 m* Q -
Overhead Lighting TIW 73 Q Q -
Task Lighting 0w 0 - 0 0 -
Electric Equipment aw 1] - 4] Q -
People 0 0 0 0 4] 0
Infiltraticn = 0 0 - 0 0
Miscellanecus - 0 0 - 0 0
Safety Factor 10% / 10% 9 0 10% 5 0
>> Total Zone Loads - 97 0 - 57 0
TABLE 1.1.B. Envelope Loads For Space "Copy room" In Zone "Zone 1"
COOLING COOLING HEATING
Area U-Value Shade TRANS SOLAR TRANS
(m?) (Wilm*-K))|  Coeff. w) w) w)
H EXPOSURE
ROOF 7 0,223 = 16 & 52
Hourly Analysis Program 5.11 Page 11 of 41
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TABLE 21.A. Component Loads For Space "Corridor” In Zone “"Zone 2"
DESIGN COOLING DESIGN HEATING
COOLING DATA AT Jun 0100 HEATING DATA AT DES HTG
COOLING OADE /WB 194 °C/18,5°C HEATING CADB/WE -10,0°C/-10,0 °C
OCCUPIED T-STAT 30,0 °C OCCUPIED T-STAT 20,0 °C
Sensible Latent Sensible Latent
SPACE LOADS Details W) (W) Details W) (W)
Window & Skylight Solar Loads 0 m? 0 - 0m? - -
Wall Transmission & m? 5 - 8 m?* 101 -
Roof Transmission 156 mv 119 - 156 m?# 1045 -
Window Transmission om? ] - 0 m* 0 -
Skylight Transmission 0 n¥ 0 - 0 m? 0 =
Door Loads 10 m? -46 - 10 m? 144 -
Floor Transmission 156 m* 0 - 156 m* 228 -
Partitions om? 4] - 0 m# 4] -
Ceiling o m’ 0 - 0 m* Q -
Overhead Lighting 1560 W 1560 0 0 -
Task Lighting 0w 0 - 0 0 -
Electric Equipment aw 1] - 4] Q -
People 0 4] 0 0 [4] (1]
Infiltraticn = 0 0 - 0 0
Miscellanecus - 0 0 - 0 0
Safety Factor 10% /10% 164 0 10% 152 0
>> Total Zone Loads - 1802 0 - 1670 0
TABLE 21.B. Envelope Loads For Space "Corridor" In Zone "Zone 2"
COOLING COOLING HEATING
Area U-Value Shade TRANS SOLAR TRANS
(m?) (Wilm*-K))|  Coeff. w) w) w)
E EXPOSURE
WALL 8 0,442 - 5 - 101
DOOR 10 0,500 - -46 - 144
H EXPOSURE
ROOQF 156 0,223 - 119 - 1045
Hourly Analysis Program 5.11 Page 12 of 41
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TABLE 3.1.A. Component Loads For Space "Disabled Toilet" In Zone “Zone 3"
DESIGN COOLING DESIGN HEATING
COOLING DATA AT Jun 0200 HEATING DATA AT DES HTG
COOLING OADEB /WB 189°C/183°C HEATING OADB/WB -10,0°C/-10,0 °C
OCCUPIED T-STAT 30,0 °C OCCUPIED T-STAT 20,0 °C
Sensible Latent Sensible Latent
SPACE LOADS Details (W) (W) Details (W) (W)
Window & Skylight Solar Loads 0 m? 0 - 0 m?* -
Wall Transmission 0 m? 0 - 0 m? 0 -
Roof Tri & m? [ - & m? 54 -
Window Transmission 0m? 0 - 0m? 0 -
Skylight Transmission 0 m? 0 - 0 m? 0 -
Door Loads 0m? 0 - om? 0 -
Floor Transmission & m’ 0 - & m* 0 -
Partitions 0 m? 0 - 0 m?* 0 -
Ceiling Qm 0 - om* 0 -
Overhead Lighting 81w &1 - Q 0 -
Task Lighting QW 0 - 0 0 -
Electric Equipment oW 0 - ] Q -
People [ [i] [ (1] [i] [
Infiltraticn = 0 0 = 0 0
Miscellanecus - 0 0 - 0 0
Safety Factor 10% /10% g 0 10% 5 0
>> Total Zone Loads - 96 0 - 60 0
TABLE 3.1.B. Envelope Loads For Space "Disabled Toilet" In Zone "Zone 3"
COOLING COOLING HEATING
Area U-Value Shade TRANS SOLAR TRANS
(m?) (Wim*K))|  Coeff. (W) w) W)
H EXPOSURE
ROOF 8 0,223 - G - 54
Hourly Analysis Program 5.11 Page 13 of 41
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TABLE 4.1.A. Component Loads For Space "Women Toilet" InZone "Zone 4"
DESIGN COOLING DESIGN HEATING
COOLING DATA AT Jun 0200 HEATING DATA AT DES HTG
COOLING OADE /WB 189°C/18,3°C HEATING CADB/WE -10,0°C/-10,0 °C
OCCUPIED T-STAT 30,0 °C OCCUPIED T-STAT 20,0 °C
Sensible Latent Sensible Latent
SPACE LOADS Details W) (W) Details W) (W)
Window & Skylight Solar Loads 0 m? 0 - 0m? -
Wall Transmission 0m? 0 - 0 nm? 0 -
Roof Transmission 11 m? 9 - 11 m? 73 -
Window Transmission om? ] - 0 m* 0 -
Skylight Transmission 0 n¥ 0 - 0 m? 0 =
Door Loads om’ 0 - 0 m* 0 -
Floor Transmission 11 m* 0 - 11 m* 0 -
Partitions om? 4] - 0 m# 4] -
Ceiling o m’ 0 - 0 m* Q -
Overhead Lighting 109 W 108 0 0 -
Task Lighting 0w 0 - 0 0 -
Electric Equipment aw 1] - 4] Q -
People 0 4] 0 0 [4] (1]
Infiltraticn = 0 0 - 0 0
Miscellanecus - 0 0 - 0 0
Safety Factor 10% /10% 12 0 10% T 0
>> Total Zone Loads - 129 0 - 80 0
TABLE4.1.B. Envelope Loads For Space "Women Toilet" In Zone "Zone 4"
COOLING COOLING HEATING
Area U-Value Shade TRANS SOLAR TRANS
(m?) (Wilm*-K))|  Coeff. w) w) w)
H EXPOSURE
ROOF 11 0,223 - 9 - 73
Hourly Analysis Program 5.11 Page 14 of 41
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TABLE 5.1.A. Component Loads For Space "HVAC Room" In Zone "Zone 5"
DESIGN COOLING DESIGN HEATING
COOLING DATA AT Jul 0000 HEATING DATA AT DES HTG
COOLING OADE /WB 204 °C/18,6°C HEATING CADB/WE -10,0°C/-10,0 °C
OCCUPIED T-STAT 30,0 °C OCCUPIED T-STAT 20,0 °C
Sensible Latent Sensible Latent
SPACE LOADS Details W) (W) Details W) (W)
Window & Skylight Solar Loads 0 m? 0 - 0m? - -
Wall Transmission 156 m? 92 - 156 m? 2074 -
Roof Transmission 125 ¥ 79 - 125 m? 837 -
Window Transmission om? ] - 0 m* 0 -
Skylight Transmission 0 n¥ 0 - 0 m? 0 =
Door Loads 10 m? -44 - 10 m? 153 -
Floor Transmission 0om’ 0 - 0 m* 0 -
Partitions om? 4] - 0 m# 4] -
Ceiling 0 m 0 - 0 m* Q -
Overhead Lighting 1250 W 1250 0 0 -
Task Lighting 0w 0 - 0 0 -
Electric Equipment 3000 W 3000 - 4] Q -
People 0 0 0 0 4] 0
Infiltraticn = 0 0 - 0 0
Miscellanecus - 0 0 - 0 0
Safety Factor 10% / 10% 438 0 10% 206 0
>> Total Zone Loads - 4814 0 - 337 0
TABLE 5.1.B. Envelope Loads For Space "HVAC Room" In Zone "Zone 5"
COOLING COOLING HEATING
Area U-Value Shade TRANS SOLAR TRANS
(m?) (Wilm*-K))|  Coeff. w) w) w)
N EXPOSURE
WALL 46 0,442 = -54 - G614
E EXPOSURE
WALL 37 0.442 m 34 ~ 491
$S EXPOSURE
WALL 43 0,442 - &5 - 569
DOOR 3 0,500 - -15 - 51
W EXPOSURE
WALL 30 0,442 - 58 - 400
DOOR 7 0,500 - -29 - 102
H EXPOSURE
ROOF 125 0,223 - 79 - 837
Hourly Analysis Program 5.11 Page 15 of 41
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TABLE 6.1.A. Component Loads For Space "Janitor” InZone “Zone 6"
DESIGN COOLING DESIGN HEATING
COOLING DATA AT Jun 0200 HEATING DATA AT DES HTG
COOLING OADE /WB 189°C/18,3°C HEATING CADB/WE -10,0°C/-10,0 °C
OCCUPIED T-STAT 30,0 °C OCCUPIED T-STAT 20,0 °C
Sensible Latent Sensible Latent
SPACE LOADS Details W) (W) Details W) (W)
Window & Skylight Solar Loads 0 m? 0 - 0m? -
Wall Transmission 0m? 0 - 0 m? 0 -
Roof Transmission 7 m? 5 - 7m? 46 -
Window Transmission om? ] - 0 m* 0 -
Skylight Transmission 0 n¥ 0 - 0 m? 0 =
Door Loads om’ 0 - 0 m* 0 -
Floor Transmission 7m’ 0 - 7 m* 0 -
Partitions om? 4] - 0 m# 4] -
Ceiling 0 m 0 - 0 m* Q -
Overhead Lighting 68 W 68 Q Q -
Task Lighting 0w 0 - 0 0 -
Electric Equipment aw 1] - 4] Q -
People 0 4] 0 0 [4] (1]
Infiltraticn = 0 0 - 0 0
Miscellanecus - 0 0 - 0 0
Safety Factor 10% /10% i 0 10% 5 0
>> Total Zone Loads - 81 0 - 50 0
TABLE6.1.B. Envelope Loads For Space "Janitor" In Zone "Zone 6"
COOLING COOLING HEATING
Area U-Value Shade TRANS SOLAR TRANS
(m?) (Wilm*-K))|  Coeff. w) w) w)
H EXPOSURE
ROOF T 0,223 - S - 46
Hourly Analysis Program 5.11 Page 16 of 41
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TABLE 7.1.A. Component Loads For Space "Lab Manager office” In Zone "Zone 7"
DESIGN COOLING DESIGN HEATING
COOLING DATA AT Jun 0900 HEATING DATA AT DES HTG
COOLING OADE /WB 20,8°C/18,9°C HEATING CADB/WE -10,0°C/-10,0 °C
OCCUPIED T-STAT 24,0 °C OCCUPIED T-STAT 22,0 °C
Sensible Latent Sensible Latent
SPACE LOADS Details W) (W) Details W) (W)
Window & Skylight Solar Loads 1m? 236 - 1m? - -
Wall Transmission 15 n? 23 - 15 m? 216 -
Roof Transmission 21 m? a7 - 21 m* 152 -
Window Transmission 1m? -12 - 1m? 124 -
Skylight Transmission 0 nv 0 - 0 m? 0 =
Door Loads om’ 0 - 0 m* 0 -
Floor Transmission 21 m? 0 - 21 m’ 100 -
Partitions om? 4] - 0 m# 4] -
Ceiling 0 m 0 - 0 m* Q -
Overhead Lighting 426 W 426 - 0 0 -
Task Lighting 0w 0 - 0 0 -
Electric Equipment 1065 W 1065 - 4] Q -
People 3 215 180 0 4] 0
Infiltraticn = 0 0 - 0 0
Miscellanecus - 0 0 - 0 0
Safety Factor 10% / 10% 199 18 10% 59 0
>> Total Zone Loads - 2180 198 - 651 0
TABLE 7.1.B. Envelope Loads For Space "Lab Manager office" In Zone "Zone 7"
COOLING COOLING HEATING
Area U-Value Shade TRANS SOLAR TRANS
(m?) (Wilm*-K))|  Coeff. w) w) w)
E EXPOSURE
WALL 15 0,442 = 23 - 216
WINDOW 1 1 A 723 0,792 -12 238 124
H EXPOSURE
ROOQF 21 0,223 - 37 - 152
Hourly Analysis Program 5.11 Page 17 of 41
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TABLE 8.1.A. Component Loads For Space "Lab office” In Zone "Zone 8"
DESIGN COOLING DESIGN HEATING
COOLING DATA AT Jun 0300 HEATING DATA AT DES HTG
COOLING OADE /WB 20,8°C/18,9°C HEATING CADB/WE -10,0°C/-10,0 °C
OCCUPIED T-STAT 24,0 °C OCCUPIED T-STAT 22,0 °C
Sensible Latent Sensible Latent
SPACE LOADS Details W) (W) Details W) (W)
Window & Skylight Solar Loads 1m? 236 - 1m? - -
Wall Transmission 32 n? 48 - 32 448 -
Roof Transmission 43 m? 74 - 43 m* 304 -
Window Transmission 1m? -12 - 1m? 124 -
Skylight Transmission 0 nv 0 - 0 m? 0 =
Door Loads om’ 0 - 0 m* 0 -
Floor Transmission 43 m* 0 - 43 m* 133 -
Partitions om? 4] - 0 m# 4] -
Ceiling 0 m 0 - 0 m* Q -
Overhead Lighting 852w 852 - 0 0 -
Task Lighting 0w 0 - 0 0 -
Electric Equipment 2130 W 2130 - 4] Q -
People 5 359 300 0 [4] (1]
Infiltraticn = 0 0 - 0 0
Miscellanecus - 0 0 - 0 0
Safety Factor 10% /10% 369 30 10% 101 0
>> Total Zone Loads - 4056 330 - 1110 0
TABLE 8.1.B. Envelope Loads For Space "Lab office” In Zone "Zone 8"
COOLING COOLING HEATING
Area U-Value Shade TRANS SOLAR TRANS
(m?) (Wilm*-K))|  Coeff. w) w) w)
E EXPOSURE
WALL 32 0,442 - 48 - 448
WINDOW 1 1 3,723 0,792 -12 236 124
H EXPOSURE
ROOQF 43 0,223 - 74 - 304
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TABLE 9.1.A. Component Loads For Space "Lobby" In Zone "Zone 9"
DESIGN COOLING DESIGN HEATING
COOLING DATA AT Jul 0000 HEATING DATA AT DES HTG
COOLING OADE /WB 204 °C/18,6°C HEATING CADB/WE -10,0°C/-10,0 °C
OCCUPIED T-STAT 30,0 °C OCCUPIED T-STAT 20,0 °C
Sensible Latent Sensible Latent
SPACE LOADS Details W) (W) Details W) (W)
Window & Skylight Solar Loads 0 m? 0 - 0m? - -
Wall Transmission & m? 16 - 8 m?* 113 -
Roof Transmission 6 m¥ 4 - 6 m® 42 -
Window Transmission om? ] - 0 m* 0 -
Skylight Transmission 0 n¥ 0 - 0 m? 0 =
Door Loads 5 m? -21 - 5 m? 72 -
Floor Transmission 6 m’ 0 - 6 m* 48 -
Partitions om? 4] - 0 m# 4] -
Ceiling 0 m 0 - 0 m* Q -
Overhead Lighting 62 W 62 Q Q -
Task Lighting 0w 0 - 0 0 -
Electric Equipment aw 1] - 4] Q -
People 0 0 0 0 4] 0
Infiltraticn = 0 0 - 0 0
Miscellanecus - 0 0 - 0 0
Safety Factor 10% / 10% 6 0 10% 27 0
>> Total Zone Loads - 68 0 - 302 0
TABLE 9.1.B. Envelope Loads For Space "Lobby" InZone "Zone 9"
COOLING COOLING HEATING
Area U-Value Shade TRANS SOLAR TRANS
(m?) (Wilm*-K))|  Coeff. w) w) w)
W EXPOSURE
WALL 8 0,442 = 16 - 113
DOOR 5 0,500 - -21 - 72
H EXPOSURE
ROOQF & 0,223 - 4 - 42
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TABLE 10.1.A. Component Loads For Space "Lobby Waiting area” In Zone “Zone 10"
DESIGN COOLING DESIGN HEATING
COOLING DATA AT Jun 2300 HEATING DATA AT DES HTG
COOLING OADE /WB 204 °C/18,8°C HEATING CADB/WE -10,0°C/-10,0 °C
OCCUPIED T-STAT 26,0 °C OCCUPIED T-STAT 20,0 °C
Sensible Latent Sensible Latent
SPACE LOADS Details W) (W) Details W) (W)
Window & Skylight Solar Loads 0 m? 0 - 0m? - -
Wall Transmission & m? 23 - 8 m?* 113 -
Roof Transmission 26 m? 40 - 26 m* 172 -
Window Transmission om? ] - 0 m* 0 -
Skylight Transmission 0 n¥ 0 - 0 m? 0 =
Door Loads 5 -1 - 5m” 72 -
Floor Transmission 26 m* 0 - 26 m* 91 -
Partitions om? 4] - 0 m# 4] -
Ceiling 0 m 1] - 0 m* Q -
Overhead Lighting S14 W 514 - 0 0 -
Task Lighting 0w 0 - 0 0 -
Electric Equipment aw 1] - 4] Q -
People ) 539 282 0 [4] (1]
Infiltraticn = 0 0 - 0 0
Miscellanecus - 0 0 - 0 0
Safety Factor 10% /10% 110 28 10% 45 0
>> Total Zone Loads - 1215 310 - 492 0
TABLE 10.1.B. Envelope Loads For Space "Lobby Waiting area" In Zone "Zone 10"
COOLING COOLING HEATING
Area U-Value Shade TRANS SOLAR TRANS
(m?) (Wilm*-K))|  Coeff. w) w) w)
E EXPOSURE
WALL 8 0,442 - 23 - 113
DOOR 5 0,500 - -11 - 72
H EXPOSURE
ROOQF 26 0,223 - 40 - 172
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TABLE 11.1.A. Component Loads For Space "Lunch room" In Zone “"Zone 11"
DESIGN COOLING DESIGN HEATING
COOLING DATA AT Jun 1800 HEATING DATA AT DES HTG
COOLING QADE /WB 255°C/204°C HEATING CADB/WE -10,0°C/-10,0 °C
OCCUPIED T-STAT 24,0 °C OCCUPIED T-STAT 22,0 °C
Sensible Latent Sensible Latent
SPACE LOADS Details W) (W) Details W) (W)
Window & Skylight Solar Loads 1m? 351 - 1m? - -
Wall Transmission 23 n? 46 - 23 332 -
Roof Transmission 46 m? 69 - 46 m* 331 -
Window Transmission 1m? 4 - 1m? 171 -
Skylight Transmission 0 nv 0 - 0 m? 0 =
Door Loads om’ 0 - 0 m* 0 -
Floor Transmission 46 m” 0 - 46 m” 178 -
Partitions om? 4] - 0 m# 4] -
Ceiling 0 m 0 - 0 m* Q -
Overhead Lighting 928 W 928 - 0 0 -
Task Lighting 0w 0 - 0 0 -
Electric Equipment 928 W 8928 - 4] Q -
People 29 1955 1021 0 4] 0
Infiltraticn = 0 0 - 0 0
Miscellanecus - 0 0 - 0 0
Safety Factor 10% /10% 428 102 10% 101 0
>> Total Zone Loads - 4708 1123 - 1114 0
TABLE 11.1.B. Envelope Loads For Space "Lunchroom" InZone "Zone 11"
COOLING COOLING HEATING
Area U-Value Shade TRANS SOLAR TRANS
(m?) (Wilm*-K))|  Coeff. w) w) w)
W EXPOSURE
WALL 23 0,442 - 46 - 332
WINDOW 1 1 3712 0,792 4 351 171
H EXPOSURE
ROOQF 46 0,223 - 69 - 331
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TABLE 12.1.A. Component Loads For Space "Meeting room" In Zone "Zone 12"
DESIGN COOLING DESIGN HEATING
COOLING DATA AT Jun 0900 HEATING DATA AT DES HTG
COOLING OADE /WB 20,8°C/18,9°C HEATING CADB/WE -10,0°C/-10,0 °C
OCCUPIED T-STAT 24,0 °C OCCUPIED T-STAT 22,0 °C
Sensible Latent Sensible Latent
SPACE LOADS Details W) (W) Details W) (W)
Window & Skylight Solar Loads 1m? 236 - 1m? - -
Wall Transmission 22 n? 34 - 22 313 -
Roof Transmission 39 ¥ 68 - 39 m* 279 -
Window Transmission 1m? -12 - 1m? 124 -
Skylight Transmission 0 nv 0 - 0 m? 0 =
Door Loads om’ 0 - 0 m* 0 -
Floor Transmission 39 m* 0 - 39 m? 159 -
Partitions om? 4] - 0 m# 4] -
Ceiling 0o m 1] - 0 m* Q -
Overhead Lighting 780 W 780 - 0 0 -
Task Lighting 0w 0 - 0 0 -
Electric Equipment 1950 W 1950 - 4] Q -
People 14 1149 1107 0 4] 0
Infiltraticn = 0 0 - 0 0
Miscellanecus - 0 0 - 0 0
Safety Factor 10% / 10% 420 111 10% &7 0
>> Total Zone Loads - 4625 1218 - 962 0
TABLE12.1.B. Enwvelope Loads For Space "Meeting room" In Zone "Zone 12"
COOLING COOLING HEATING
Area U-Value Shade TRANS SOLAR TRANS
(m?) (Wilm*-K))|  Coeff. w) w) w)
E EXPOSURE
WALL 22 0,442 = 34 - 313
WINDOW 1 1 A 723 0,792 -12 238 124
H EXPOSURE
ROOQF 39 0,223 - 68 - 279
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TABLE 13.1.A. Component Loads For Space "Men Locker room" In Zone “Zone 13"
DESIGN COOLING DESIGN HEATING
COOLING DATA AT Jun 0100 HEATING DATA AT DES HTG
COOLING OADE /WB 194 °C/18,5°C HEATING CADB/WE -10,0°C/-10,0 °C
OCCUPIED T-STAT 30,0 °C OCCUPIED T-STAT 20,0 °C
Sensible Latent Sensible Latent
SPACE LOADS Details W) (W) Details W) (W)
Window & Skylight Solar Loads 0 m? 0 - 0m? - -
Wall Transmission 25 n? 47 - 25 332 -
Roof Transmission 71 m? 54 - 71 m* 474 -
Window Transmission om? ] - 0 m* 0 -
Skylight Transmission 0 n¥ 0 - 0 m? 0 =
Door Loads om’ 0 - 0 m* 0 -
Floor Transmission 71 m’ 0 - 71 m’ 196 -
Partitions om? 4] - 0 m# 4] -
Ceiling 0o m’ 0 - 0 m* Q -
Overhead Lighting 708 W 708 0 0 -
Task Lighting 0w 0 - 0 0 -
Electric Equipment aw 1] - 4] Q -
People 0 0 0 0 4] 0
Infiltraticn = 0 0 - 0 0
Miscellanecus - 0 0 - 0 0
Safety Factor 10% / 10% a1 0 10% 100 0
>> Total Zone Loads - 890 0 - 1102 0
TABLE 13.1.B. Envelope Loads For Space "Men Locker room" In Zone "Zone 13"
COOLING COOLING HEATING
Area U-Value Shade TRANS SOLAR TRANS
(m?) (Wilm*-K))|  Coeff. w) w) w)
W EXPOSURE
WALL 25 0,442 = a7 - 332
H EXPOSURE
ROOF 71 0,223 - 54 - 474
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TABLE 14.1.A. Component Loads For Space "MenToilet" InZone "Zone 14"
DESIGN COOLING DESIGN HEATING
COOLING DATA AT Jun D200 HEATING DATA AT DES HTG
COOLING OADE /WB 189°C/18,3°C HEATING CADB/WE -10,0°C/-10,0 °C
OCCUPIED T-STAT 30,0 °C OCCUPIED T-STAT 20,0 °C
Sensible Latent Sensible Latent
SPACE LOADS Details W) (W) Details W) (W)
Window & Skylight Solar Loads 0 m? 0 - 0m? -
Wall Transmission 0m? 0 - 0 m? 0 -
Roof Transmission 12 m? 9 - 12 m? 78 -
Window Transmission om? ] - 0 m* 0 -
Skylight Transmission 0 n¥ 0 - 0 m? 0 =
Door Loads om’ 0 - 0 m* 0 -
Floor Transmission 12 m* 0 - 12 m? 0 -
Partitions om? 4] - 0 m# 4] -
Ceiling 0 m 1] - 0 m* Q -
Overhead Lighting 117 W 117 0 0 -
Task Lighting 0w 0 - 0 0 -
Electric Equipment aw 1] - 4] Q -
People 0 0 0 0 4] 0
Infiltraticn = 0 0 - 0 0
Miscellanecus - 0 0 - 0 0
Safety Factor 10% / 10% 13 0 10% 8 0
>> Total Zone Loads - 139 0 - 86 0
TABLE 14.1.B. Envelope Loads For Space "MenToilet" In Zone "Zone 14"
COOLING COOLING HEATING
Area U-Value Shade TRANS SOLAR TRANS
(m?) (Wilm*-K))|  Coeff. w) w) w)
H EXPOSURE
ROOF 12 0,223 = 9 & 78
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TABLE 15.1.A. Component Loads For Space "Mud room" In Zone “Zone 15"
DESIGN COOLING DESIGN HEATING
COOLING DATA AT Jun 1800 HEATING DATA AT DES HTG
COOLING QADE /WB 255°C/204°C HEATING CADB/WE -10,0°C/-10,0 °C
OCCUPIED T-STAT 30,0 °C OCCUPIED T-STAT 20,0 °C
Sensible Latent Sensible Latent
SPACE LOADS Details W) (W) Details W) (W)
Window & Skylight Solar Loads 1m? 254 - 1m? - -
Wall Transmission 14 n? -8 - 14 m? 180 -
Roof Transmission 34 my¥ 5 - 34 m* 226 -
Window Transmission 1m? -20 - 1m? 116 -
Skylight Transmission 0 nv 0 - 0 m? 0 =
Door Loads om’ 0 - 0 m* 0 -
Floor Transmission 34 m? 0 - 34 m? 105 -
Partitions om? 4] - 0 m# 4] -
Ceiling 0o m 1] - 0 m* Q -
Overhead Lighting ITW 337 0 0 -
Task Lighting 0w 0 - 0 0 -
Electric Equipment aw 1] - 4] Q -
People 0 0 0 0 4] 0
Infiltraticn = 0 0 - 0 0
Miscellanecus - 0 0 - 0 0
Safety Factor 10% / 10% 57 0 10% 63 0
>> Total Zone Loads - 623 0 - 689 0
TABLE 15.1.B. Envelope Loads For Space "Mud room" In Zone "Zone 15"
COOLING COOLING HEATING
Area U-Value Shade TRANS SOLAR TRANS
(m?) (Wilm*-K))|  Coeff. w) w) w)
W EXPOSURE
WALL 14 0,442 = -9 - 180
WINDOW 1 1 A 723 0,792 -20 254 116
H EXPOSURE
ROOQF 34 0,223 - 5] - 226
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TABLE 16.1.A. Component Loads For Space "Office 1" In Zone “Zone 16"
DESIGN COOLING DESIGN HEATING
COOLING DATA AT Jun D200 HEATING DATA AT DES HTG
COOLING OADE /WB 189°C/18,3°C HEATING CADB/WE -10,0°C/-10,0 °C
OCCUPIED T-STAT 24,0 °C OCCUPIED T-STAT 22,0 °C
Sensible Latent Sensible Latent
SPACE LOADS Details W) (W) Details W) (W)
Window & Skylight Solar Loads 0 m? 0 - 0m? - -
Wall Transmission 0m? 0 - 0 m? 0 -
Roof Transmission 16 m? 24 - 16 m? 114 -
Window Transmission om? ] - 0 m* 0 -
Skylight Transmission 0 n¥ 0 - 0 m? 0 =
Door Loads om’ 0 - 0 m* 0 -
Floor Transmission 16 m* 0 - 16 m* 0 -
Partitions om? 4] - 0 m# 4] -
Ceiling o m 1] - 0 m* Q -
Overhead Lighting 318w 318 - 0 0 -
Task Lighting 0w 0 - 0 0 -
Electric Equipment 75 W 795 - 4] Q -
People 2 144 120 0 4] 0
Infiltraticn = 0 0 - 0 0
Miscellanecus - 0 0 - 0 0
Safety Factor 10% / 10% 129 12 10% 11 0
>> Total Zone Loads - 1418 132 - 125 0
TABLE 16.1.B. Envelope Loads For Space "Office 1" In Zone "Zone 16"
COOLING COOLING HEATING
Area U-Value Shade TRANS SOLAR TRANS
(m?) (Wilm*-K))|  Coeff. w) w) w)
H EXPOSURE
ROOF 16 0,223 = 34 & 114
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TABLE 17.1.A. Component Loads For Space "Office 2" InZone “Zone 17"
DESIGN COOLING DESIGN HEATING
COOLING DATA AT Jun D200 HEATING DATA AT DES HTG
COOLING OADE /WB 189°C/18,3°C HEATING CADB/WE -10,0°C/-10,0 °C
OCCUPIED T-STAT 24,0 °C OCCUPIED T-STAT 22,0 °C
Sensible Latent Sensible Latent
SPACE LOADS Details W) (W) Details W) (W)
Window & Skylight Solar Loads 0 m? 0 - 0m? - -
Wall Transmission 0m? 0 - 0 m? 0 -
Roof Transmission 16 m? 24 - 16 m? 114 -
Window Transmission om? ] - 0 m* 0 -
Skylight Transmission 0 n¥ 0 - 0 m? 0 =
Door Loads om’ 0 - 0 m* 0 -
Floor Transmission 16 m* 0 - 16 m* 0 -
Partitions om? 4] - 0 m# 4] -
Ceiling o m 1] - 0 m* Q -
Overhead Lighting 318w 318 - 0 0 -
Task Lighting 0w 0 - 0 0 -
Electric Equipment 75 W 795 - 4] Q -
People 2 144 120 0 4] 0
Infiltraticn = 0 0 - 0 0
Miscellanecus - 0 0 - 0 0
Safety Factor 10% / 10% 129 12 10% 11 0
>> Total Zone Loads - 1418 132 - 125 0
TABLE17.1.B. Envelope Loads For Space "Office 2" In Zone "Zone 17"
COOLING COOLING HEATING
Area U-Value Shade TRANS SOLAR TRANS
(m?) (Wilm*-K))|  Coeff. w) w) w)
H EXPOSURE
ROOF 16 0,223 = 34 & 114
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TABLE 18.1.A. Component Loads For Space "Office 3" InZone “Zone 18"
DESIGN COOLING DESIGN HEATING
COOLING DATA AT Jun D200 HEATING DATA AT DES HTG
COOLING OADE /WB 189°C/18,3°C HEATING CADB/WE -10,0°C/-10,0 °C
OCCUPIED T-STAT 24,0 °C OCCUPIED T-STAT 22,0 °C
Sensible Latent Sensible Latent
SPACE LOADS Details W) (W) Details W) (W)
Window & Skylight Solar Loads 0 m? 0 - 0m? - -
Wall Transmission 0m? 0 - 0 m? 0 -
Roof Transmission 16 m? 24 - 16 m? 114 -
Window Transmission om? ] - 0 m* 0 -
Skylight Transmission 0 n¥ 0 - 0 m? 0 =
Door Loads om’ 0 - 0 m* 0 -
Floor Transmission 16 m* 0 - 16 m* 0 -
Partitions om? 4] - 0 m# 4] -
Ceiling o m 1] - 0 m* Q -
Overhead Lighting 318w 318 - 0 0 -
Task Lighting 0w 0 - 0 0 -
Electric Equipment 75 W 795 - 4] Q -
People 2 144 120 0 4] 0
Infiltraticn = 0 0 - 0 0
Miscellanecus - 0 0 - 0 0
Safety Factor 10% / 10% 129 12 10% 11 0
>> Total Zone Loads - 1418 132 - 125 0
TABLE 18.1.B. Envelope Loads For Space "Office 3" In Zone "Zone 18"
COOLING COOLING HEATING
Area U-Value Shade TRANS SOLAR TRANS
(m?) (Wilm*-K))|  Coeff. w) w) w)
H EXPOSURE
ROOF 16 0,223 = 34 & 114
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TABLE 19.1.A. Component Loads For Space "Office room™ In Zone "Zone 19"
DESIGN COOLING DESIGN HEATING
COOLING DATA AT Jun 0900 HEATING DATA AT DES HTG
COOLING OADE /WB 20,8°C/18,9°C HEATING CADB/WE -10,0°C/-10,0 °C
OCCUPIED T-STAT 24,0 °C OCCUPIED T-STAT 22,0 °C
Sensible Latent Sensible Latent
SPACE LOADS Details W) (W) Details W) (W)
Window & Skylight Solar Loads 1m? 236 - 1m? - -
Wall Transmission 25 n? 38 - 25 356 -
Roof Transmission 51 ¥ a8 - 51 m* 361 -
Window Transmission 1m? -12 - 1m? 124 -
Skylight Transmission 0 nv 0 - 0 m? 0 =
Door Loads om’ 0 - 0 m* 0 -
Floor Transmission 51 m* 0 - 51 m* 190 -
Partitions om? 4] - 0 m# 4] -
Ceiling 0o m 0 - 0 m* Q -
Overhead Lighting 1012 W 1012 - 0 0 -
Task Lighting 0w 0 - 0 0 -
Electric Equipment 2530 W 2530 - 4] Q -
People 4 287 240 0 4] 0
Infiltraticn = 0 0 - 0 0
Miscellanecus - 0 0 - 0 0
Safety Factor 10% / 10% 418 24 10% 103 0
>> Total Zone Loads - 4597 264 - 1135 0
TABLE 19.1.B. Envelope Loads For Space "Office room" In Zone "Zone 19"
COOLING COOLING HEATING
Area U-Value Shade TRANS SOLAR TRANS
(m?) (Wilm*-K))|  Coeff. w) w) w)
E EXPOSURE
WALL 25 0,442 = 38 - 356
WINDOW 1 1 A 723 0,792 -12 238 124
H EXPOSURE
ROOQF 51 0,223 - 288 - 361
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TABLE 20.1.A. Component Loads For Space "Permit area” In Zone “Zone 20"
DESIGN COOLING DESIGN HEATING
COOLING DATA AT Jun 0900 HEATING DATA AT DES HTG
COOLING OADE /WB 20,8°C/18,9°C HEATING CADB/WE -10,0°C/-10,0 °C
OCCUPIED T-STAT 24,0 °C OCCUPIED T-STAT 22,0 °C
Sensible Latent Sensible Latent
SPACE LOADS Details W) (W) Details W) (W)
Window & Skylight Solar Loads 1m? 236 - 1m? - -
Wall Transmission 18 n? 27 - 18 m? 254 -
Roof Transmission 35 ¥ 61 - 35 m* 249 -
Window Transmission 1m? -12 - 1m? 124 -
Skylight Transmission 0 nv 0 - 0 m? 0 =
Door Loads om’ 0 - 0 m* 0 -
Floor Transmission 35 m* 0 - 35 m? 176 -
Partitions om? 4] - 0 m# 4] -
Ceiling 0o m’ 1] - 0 m* Q -
Overhead Lighting 698 W 698 - 0 0 -
Task Lighting 0w 0 - 0 0 -
Electric Equipment 1745 W 1745 - 4] Q -
People 3 215 180 0 4] 0
Infiltraticn = 0 0 - 0 0
Miscellanecus - 0 0 - 0 0
Safety Factor 10% / 10% 297 18 10% 80 0
>> Total Zone Loads - 3267 198 - 884 0
TABLE 20.1.B. Envelope Loads For Space "Permit area" In Zone "Zone 20"
COOLING COOLING HEATING
Area U-Value Shade TRANS SOLAR TRANS
(m?) (Wilm*-K))|  Coeff. w) w) w)
E EXPOSURE
WALL 18 0,442 = 27 - 254
WINDOW 1 1 A 723 0,792 -12 238 124
H EXPOSURE
ROOQF 35 0,223 - 61 - 249
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TABLE 21.1.A. Component Loads For Space "Storage room” In Zone “Zone 21"
DESIGN COOLING DESIGN HEATING
COOLING DATA AT Jun D200 HEATING DATA AT DES HTG
COOLING OADE /WB 189°C/18,3°C HEATING CADB/WE -10,0°C/-10,0 °C
OCCUPIED T-STAT 30,0 °C OCCUPIED T-STAT 20,0 °C
Sensible Latent Sensible Latent
SPACE LOADS Details W) (W) Details W) (W)
Window & Skylight Solar Loads 0 m? 0 - 0m? - -
Wall Transmission 0m? 0 - 0 m? 0 -
Roof Transmission 7 m? 6 - 7m? 49 -
Window Transmission om? ] - 0 m* 0 -
Skylight Transmission 0 n¥ 0 - 0 m? 0 =
Door Loads om’ 0 - 0 m* 0 -
Floor Transmission 7m’ 0 - 7 m* 0 -
Partitions om? 4] - 0 m# 4] -
Ceiling o m 0 - 0 m* Q -
Overhead Lighting TIW 73 Q Q -
Task Lighting 0w 0 - 0 0 -
Electric Equipment aw 1] - 4] Q -
People 0 0 0 0 4] 0
Infiltraticn = 0 0 - 0 0
Miscellanecus - 0 0 - 0 0
Safety Factor 10% / 10% i) 0 10% 5 0
>> Total Zone Loads - 87 0 - 54 0
TABLE 21.1.B. Envelope Loads For Space "Storage room" InZone "Zone 21"
COOLING COOLING HEATING
Area U-Value Shade TRANS SOLAR TRANS
(m?) (Wilm*-K))|  Coeff. w) w) w)
H EXPOSURE
ROOF 7 0,223 = 6 & 49
Hourly Analysis Program 5.11 Page 31 of 41

TECHNIP ITALY S.p.A. - 00148 ROMA - Viale Castello della Magliana, 68



The present document or drawing is property of TECHNIP ITALY S.p.A. and shall not, under any circumstances, be totally or partially, directly or indirectly, transferred, reproduced, copied, disclosed or used, without its prior written consent, for any purpose and in any way other than that for which

it is specifically furnished or outside the extent of the agreed upon right of use.

NESTE

Project

TECHNIP
ENERGIES

N°

082755C

Unit

076 CN 3443

Document Code

Serial N°
0002

Rev. Page
A 47/96

CONFIDENTIAL

RDCG (Rotterdam Capacity Growth) — DEFINITION PHASE

NESTE

roject Mame: Rotterdam RDCG - OFE and Labo in MMNA 13-07-21

Space Design Load Summary for Offices - Fresh air & fan coils
Ere ared by: Ing. 2 2E

0771472021
09:24

TABLE 22.1.A. Component Loads For Space "Toilet" In Zone “Zone 22"
DESIGN COOLING DESIGN HEATING
COOLING DATA AT Jun D200 HEATING DATA AT DES HTG
COOLING OADE /WB 189°C/18,3°C HEATING CADB/WE -10,0°C/-10,0 °C
OCCUPIED T-STAT 30,0 °C OCCUPIED T-STAT 20,0 °C
Sensible Latent Sensible Latent
SPACE LOADS Details W) (W) Details W) (W)
Window & Skylight Solar Loads 0 m? 0 - 0m? -
Wall Transmission 0m? 0 - 0 nm? 0 -
Roof Transmission 4 m? 3 - 4 m? 28 -
Window Transmission om? ] - 0 m* 0 -
Skylight Transmission 0 n¥ 0 - 0 m? 0 =
Door Loads om’ 0 - 0 m* 0 -
Floor Transmission 4 m’ 0 - 4 m* 0 -
Partitions om? 4] - 0 m# 4] -
Ceiling o m’ 0 - 0 m* Q -
Overhead Lighting 42W 42 Q Q -
Task Lighting 0w 0 - 0 0 -
Electric Equipment aw 1] - 4] Q -
People 0 0 0 0 4] 0
Infiltraticn = 0 0 - 0 0
Miscellanecus - 0 0 - 0 0
Safety Factor 10% / 10% 5 0 10% 3 0
>> Total Zone Loads - 50 0 - 3 0
TABLE 22.1.B. Envelope Loads For Space "Toilet" In Zone "Zone 22"
COOLING COOLING HEATING
Area U-Value Shade TRANS SOLAR TRANS
(m?) (Wilm*-K))|  Coeff. w) w) w)
H EXPOSURE
ROOF 4 0,223 = 3 & 28
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TABLE 23.1.A. Component Loads For Space "Women Locker room"” In Zone "Zone 23"
DESIGN COOLING DESIGN HEATING
COOLING DATA AT Jun 0200 HEATING DATA AT DES HTG
COOLING OADE /WB 189°C/18,3°C HEATING CADB/WE -10,0°C/-10,0 °C
OCCUPIED T-STAT 30,0 °C OCCUPIED T-STAT 20,0 °C
Sensible Latent Sensible Latent
SPACE LOADS Details W) (W) Details W) (W)
Window & Skylight Solar Loads 0 m? 0 - 0m? - -
Wall Transmission 0m? 0 - 0 m? 0 -
Roof Transmission 34 my¥ 26 - 34 m* 225 -
Window Transmission om? ] - 0 m* 0 -
Skylight Transmission 0 n¥ 0 - 0 m? 0 =
Door Loads om’ 0 - 0 m* 0 -
Floor Transmission 34 m? 0 - 34 m? 0 -
Partitions om? 4] - 0 m# 4] -
Ceiling 0o m’ 0 - 0 m* Q -
Overhead Lighting 3I6W 336 0 0 -
Task Lighting 0w 0 - 0 0 -
Electric Equipment aw 1] - 4] Q -
People 0 4] 0 0 [4] (1]
Infiltraticn = 0 0 - 0 0
Miscellanecus - 0 0 - 0 0
Safety Factor 10% /10% 36 0 10% 23 0
>> Total Zone Loads - 399 0 - 248 0
TABLE 23.1.B. Envelope Loads For Space "Women Locker room" In Zone "Zone 23"
COOLING COOLING HEATING
Area U-Value Shade TRANS SOLAR TRANS
(m?) (Wilm*-K))|  Coeff. w) w) w)
H EXPOSURE
ROOF 34 0,223 - 26 - 225
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| June DESIGN COOLING DAY, 2300 |
TABLE1: SYSTEM DATA
Dry-Bulb Specific Sensible Latent|
Temp Humidity Airflow| COZ Level Heat Heat|
Component Location (“C) (ka'kag) (L/s) (ppm) (W) (W)
Ventilation Air Inlet 204 0,01285 1569 400 -13473 8289
‘Vent - Return Mixing Outlet 204 0,01285 1569 0 - -
Vent. Cooling Coil Qutlet 15,2 0,01063 1569 400 9856 10751
\Vent. Heating Cail Outlet| 15,2 0,01063 1569 400 0 -
Ventilation Fan Outlet 16,0 0,01063 1569 400 1568 -
Cold Supply Duct Qutlet 16.0 0.01063 1569 400 ] =
Zone Air - 275 0,01118 1589 641 37581 4039
Return Plenum Outlet 27,5 0,01119 1569 541 0 -
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A Density x Heat Capacity x Conversion Factor: Af sea level = 1,207, At site altitude = 1,206 WAL/s-K)
Air Density x Heal of Vaparization x Conversion Factor: At sea level = 204 7,6, Al site alfitude = 29458 WiL/s)
Site Aftitude = 5,0 m
TABLE 2: ZONE DATA
Dry-Bulb Specific Sensible Latent
Temp Humidity Airflow]| COZ Level Heat Heat |
Component Location [*C) (kg'kg) (Lis) (ppm) {WW) {W)
Zone 1 ( Cooling )
Ventilation Air = = = 6 = = =
Cocling Coil Inlet - 188 001121 9 [4] -
Cooling Coil Qutlet - 15,8 0,01100 C) Q 33 3]
Heating Cail Inlet - 158 0,01100 9 0 - -
Heating Coil Outlet - 15,8 0,01100 9 0 0 -
Zone Air - 245 0,01241 il 400 94 -
Zone 2 ( Deadband )
Ventilation Air - - - 130 - - -
Cooling Coil Inlet - 16,8 0,01075 138 Q - -
Cooling Coil Outlet = 16,8 0,01075 138 0 4] 0
Heating Coil Inlet - 16,8 0,01073 138 4] - -
Heating Coil Qutlet - 18,9 0,01075 138 0 339 -
Zone Air - 300 0,01271 138 400 1851 -
Zone 3 (Cooling )
Ventilation Air - - - 14 - - -
Cooling Coil Inlet - 16.0 0.01063 14 0 -
Cocling Coil Outlet - 18,0 0,01063 14 0 0 0
Heating Coil Inlet - 16.0 0,01063 14 0 -
Heating Coil Qutlet - 16,0 0,01083 14 0 0 -
Zone Air - 30,0 0,01163 14 400 a5 -
Zone 4 (Cooling )
Ventilation Ar - - - 28 = - -
Coeling Coil Inlet - 16,0 0,01063 28 0 - -
Cooling Coil Outlet - 16,0 0,01063 28 0 0 0
Heating Coil Inlet - 16,0 0,01063 28 [4] - -
Heating Coil Outlet - 16,0 0,01083 28 0 0 -
Zone Air - 30,0 0,01130 28 400 128 -
Zone 5 (Cooling )
Ventilation Air = - = 129 - = =
Cocling Coil Inlet - 237 0,01121 279 [4] - -
Cooling Coil Outlet = 16,2 0,01083 279 0 2541 228
Heating Coil Inlet - 16,2 0,01083 279 0 - -
Heating Coil Outlet = 16,2 0,01093 279 0 0 -
Zone Air - 30,4 0,01170 279 400 4777 -
Zone 6 (Cooling )
Ventilation Air - - - 3] - - -
Cocling Coil Inlet - 16,0 0,01063 [ 0
Cooling Coil Outlet - 16,0 0,01063 3] 0 4] 0
Heating Coil Inlet - 16,0 0,01063 3] 0
Heating Coil Outlet - 16,0 0,01063 3] 0 0 -
Zone Air - 301 0,01239 6 400 80 -
Zone 7 (Cooling )
Ventilation Air - - - 30 - - -
Cooling Coil Inlet - 23,3 0,01112 202 0 - -
Cocling Coil Outlet - 16,2 0,01103 202 0 1710 56
Heating Coil Inlet - 16,2 0,01103 202 0 - -
Heating Coil Outlet - 16,3 0,01103 202 0 0 -
Zone Air - 246 0,01121 202 966 2022 -
Zone 8 ( Cooling )
Ventilation Air - - - 50 - - -
Coeling Caoil Inlet - 232 0,01058 374 4] - -
Cooling Coil Outlet - 154 0,01038 374 [4] 3500 229
Heating Coil Inlet - 154 0,01038 374 0 - -
Heating Coil Qutlet - 15,4 0,01038 374 0 0 -
Zone Air - 243 0.01057 374 D66 4002 -
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Dry-Bulb Specific Sansible Latent
Temp Humidity Airflow| COZ Level Heat Heat|
Component Location (*C) (kg/kg) (L/s) (ppm) (W) (W)
Zone 9 ( Deadband )
Ventilation Air - - - 5 - - -
Cocling Coil Inlet - 241 0,01230 25 0 = =
Cocling Coil Outlet - 23,2 0,01231 25 0 26 0
Heating Cail Inlet = 232 0,01221 25 0 - -
Heating Coil Qutlet - 23,2 0,012 25 ] 4] -
Zone Air - 26,1 0,01273 25 400 86 =
Zone 10 ( Cooling )
Ventilation Air - - - 80 - - -
Cooling Coil Inlet - 17,3 0,01069 92 Q - -
Cooling Coil Qutlet - 15,2 0,01063 92 0 234 17
Heating Coil Inlet i 15,2 0.01063 92 0 - =
Heating Coil Qutlet = 15,2 0,01063 82 0 4] =
Zone Air = 26.4 0.01111 92 840 1233 =
Zone 11 ( Cooling )
\entilation Air - - - 290 - - -
Cocling Coil Inlet - 18,7 0,01071 434 0 -
Cocling Coil Outlet - 15,5 0,01072 434 0 1716 0
Heating Coil Inlet - 15,5 0,01072 434 0 -
Heating Coil Outlet - 15,5 0,01072 434 0 0 -
Zone Air - 243 0,01091 434 &40 4617 -
Zone 12 ( Cooling )
Ventilation Air - - - 140 - - -
Cooling Coil Inlet - 216 0,01067 426 0 - -
Cooling Coil Outlet - 15,5 0,01052 426 0 3149 183
Heating Coil Inlet - 15,5 0,01052 426 0 - -
Heating Coil Qutlet = 15.5 0,01052 426 0 0 .
Zone Air - 243 0,01067 426 1082 4554 -
Zone 13 (| Cooling )
Ventilation Air - - - 247 - - -
Cooling Coil Inlet - 16,0 0,01063 247 0 -
Cocling Coil Outlet - 16,0 0,01083 247 0 0 0
Heating Cail Inlet - 16,0 0,01063 247 0 - -
Heating Coil Qutlet - 16.0 0.01063 247 0 0 -
Zone Air - 30,0 0,01112 247 400 865 -
Zone 14 ( Cooling )
Ventilation Air - - - 54 - = B
Cocling Coil Inlet - 16,0 0,01083 54 0 - -
Cooling Coil Qutlet - 16,0 0,01063 54 0 4] 4]
Heating Coil Inlet - 16,0 0,01063 54 0 = =
Heating Coil Qutlet - 16,0 0,01063 54 4] 4] -
Zane Air - 30.0 0.01100 54 400 137 =
Zone 15 ( Cooling )
Ventilation Air - - - 84 - - -
Cocling Coil Inlet - 16,0 0,01083 84 0 - -
Cooling Coil Qutlet - 16,0 0,01063 84 0 0 0
Heating Cail Inlet = 16.0 0.01063 84 0 - =
Heating Coil Outlet - 16,0 0,01063 84 0 [4] -
Zone Air i 30.0 0,01132 84 400 537 =
Zone 16 ( Cooling )
Ventilation Air - - - 20 - - -
Cocling Coil Inlet - 23,1 0.01056 131 0 - -
Coacling Coil Outlet - 15,4 0,010234 131 0 1214 a7
Heating Coil Inlet - 15,4 0,01034 131 0 - -
Heating Coil Outlet - 15,4 0,01024 131 0 0 -
Zone Air - 243 0,01054 131 966 1415 -
Zone 17 { Cooling )
Ventilation Air - = - 20 - = -
Cocling Coil Inlet - 23,1 0,01056 131 0 - -
Cooling Coil Outlet - 15,4 0,01034 131 0 1214 87
Heating Coil Inlet - 15,4 0,01034 131 0 - -
Heating Coil Qutlet - 15.4 0.01034 13 Q 0 &
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Dry-Bulb Specific Sansible Latent
Temp Humidity Airflow| COZ Level Heat Heat|
Component Location (*C) (kg/kg) (L/s) (ppm) (W) (W)
Zone Air = 243 0.01054 131 966 1415 =
Zone 18 ( Cooling )
\entilation Air - - - 20 - = =
Cocling Coil Inlet - 23,1 0,01056 131 0 - -
Coacling Coil Outlet - 15,4 0,01024 131 0 1214 a7
Heating Coil Inlet - 15,4 0,01034 131 4] - -
Heating Coil Outlet - 15,4 0,01024 131 0 0 -
Zone Air - 243 0,01054 131 o668 1415 -
Zone 19 { Cooling )
Ventilation Air - - - 40 - - -
Cooling Cail Inlet - 23.5 0,01035 423 0 - -
Cooling Coil Qutlet i 15.4 0.01033 423 0 4147 275
Heating Coil Inlet = 15,4 0,01033 423 0 - -
Heating Coil Qutlet = 15.4 0.01033 423 Q 0 =
Zone Air - 243 0,01053 423 966 4548 -
Zone 20 { Cooling )
Ventilation Air - - - 20 - - -
Cooling Cail Inlet - 23,5 0,01064 201 0 - -
Cocling Coil Outlet - 15,5 0,01043 301 0 2888 181
Heating Cail Inlet - 15,5 0,01043 301 0 - -
Heating Coil Outlet - 16,5 0,01043 301 0 0 -
Zone Air - 2473 0,01063 301 966 3190 -
Zone 21 ( Cooling )
Ventilation Air - - - 6 - - -
Cocling Coil Inlet - 16,0 0,01063 6 0 - -
Cooling Coil Qutlet - 16,0 0,01063 6 0 0 4]
Heating Cail Inlet = 16.0 0,01063 6 0 = .
Heating Coil Cutlet - 16,0 0,01063 3] 0 0 -
Zone Air = 30,1 0,01274 6 400 86 -
Zone 22 ( Cooling )
Ventilation Air - - - 14 - - -
Cocling Coil Inlet - 16,0 0,01083 14 0 - -
Cocling Coil Outlet - 16,0 0,01063 14 0 0 0
Heating Coil Inlet = 16.0 0.01063 14 0 = =
Heating Coil Cutlet - 16,0 0,01063 14 4] 0 -
Zone Air - 300 0,01115 14 400 49 -
Zone 23 ( Cooling )
‘Ventilation Air - - - 126 - - -
Cooling Coil Inlet - 16,0 0,01063 126 Q - -
Cocling Coil Outlet - 16,0 0,01063 126 0 0 0
Heating Coil Inlet - 16,0 0,01063 126 4] - -
Heating Coil Qutlet - 16.0 0.01063 126 0 ] =
Zone Air - 30,0 0,01109 126 400 394 -
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| WINTER DESIGN HEATING |
TABLE1: SYSTEM DATA
Dry-Bulb Specific Sensible Latent|
Temp Humidity Airflow| COZ Level Heat Heat|
Component Location (“C) (ka'kag) (L/s) (ppm) (W) (W)
Ventilation Air Inlet -10,0 0,00160 1569 400 -57808 0
‘Vent - Return Mixing Outlet -10,0 0,00160 1569 0 -
Vent. Cooling Coil Qutlet -10,0 0,00160 1569 400 0 4]
\Vent. Heating Cail Outlet| 142 0,00160 1569 400 45765 -
Ventilation Fan Outlet 15,0 0,00160 1569 400 1568 -
Cold Supply Duct Qutlet 15.0 0.00160 1569 400 ]
Zone Air - 20,5 0,00160 1589 400 -14188 4]
Retumn Plenum Cutlet 20,5 0,00160 1569 400 0 -
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Project Mame: Rotterdam RDCG - OPE and Labo in MMA 13-07-21 0742021
FPrepared by: Ing. 2 2E 09:24
A Density x Heat Capacity x Conversion Factor: Af sea level = 1,207, At site altitude = 1,206 WAL/s-K)
Air Density x Heal of Vaparization x Conversion Factor: At sea level = 204 7,6, Al site alfitude = 29458 WiL/s)
Site Aftitude = 5,0 m
TABLE 2: ZONE DATA
Dry-Bulb Specific Sensible Latent
Temp Humidity Airflow]| COZ Level Heat Heat |
Component Location [*C) (kg'kg) (Lis) (ppm) {WW) {W)
Zone 1 ( Heating )
Ventilation Air = = = 6 = = =
Cocling Coil Inlet - 17,2 0,00161 9 [4]
Cooling Coil Qutlet - 17,2 0,00161 C) Q 0 0
Heating Cail Inlet - 17,2 0,00161 9 0 - -
Heating Coil Outlet - 271 0,00161 9 0 107 -
Zone Air - 21,7 0,00160 il 400 -58 -
Zone 2 ( Heating )
Ventilation Air - - - 130 - - -
Cooling Coil Inlet - 153 0,00161 138 Q - -
Cooling Coil Outlet = 15,3 0,00161 138 0 4] 0
Heating Coil Inlet - 152 0.00161 138 4] - -
Heating Coil Qutlet - 25,4 0,00161 138 0 2351 -
Zone Air - 19,5 0.00160 138 400 -1640 -
Zone 3 ( Heating )
Ventilation Air - - - 14 - - -
Cooling Coil Inlet - 150 0.00161 14 0 -
Cocling Coil Outlet - 15,0 0,00161 14 0 0 0
Heating Coil Inlet - 15,0 0,00181 14 0 -
Heating Coil Qutlet - 28,7 0,00161 14 0 23 -
Zone Air - 19,6 0,00160 14 400 -58 -
Zone 4 ( Heating )
Ventilation Ar - - - 28 = - -
Coeling Coil Inlet - 15,0 0,00161 28 0 - -
Cooling Coil Outlet - 15,0 0,00161 28 0 0 0
Heating Coil Inlet - 15,0 0,00161 28 [4] - -
Heating Coil Outlet - 28,7 0,00161 28 0 462 -
Zone Air - 19,6 0,00160 28 400 -79 -
Zone 5 ( Heating )
Ventilation Air = - = 129 - = =
Cocling Coil Inlet - 17.5 0,00161 279 [4] - -
Cooling Coil Outlet = 17,5 0.,00161 279 0 0 0
Heating Coil Inlet - 17,5 0,001861 279 0 - -
Heating Coil Outlet = 296 0,00161 279 0 4091 -
Zone Air - 19,6 0,00180 279 400 -3379 -
Zone 6 ( Heating )
Ventilation Air - - - 3] - - -
Cocling Coil Inlet - 15,0 0,00161 [ 0
Cooling Coil Outlet - 15,0 0,00161 3] 0 4] 0
Heating Coil Inlet - 15,0 0,00161 3] 0
Heating Coil Outlet - 287 0,00161 3] 0 99 -
Zone Air - 19,6 0,00160 6 400 -4 -
Zone 7 ( Heating )
Ventilation Air - - - 30 - - -
Cooling Coil Inlet - 20,7 0,00160 202 0 -
Cocling Coil Outlet - 20,7 0,00180 202 0 0 0
Heating Coil Inlet - 20,7 0,00160 202 0 - -
Heating Coil Outlet - 242 0,00180 202 0 845 -
Zone Air - 218 0,00160 202 400 -601 -
Zone 8 ( Heating )
Ventilation Air - - - 50 - - -
Coeling Caoil Inlet - 208 0,00160 374 4] -
Cooling Coil Outlet - 208 0,00160 374 [4] 0 0
Heating Coil Inlet - 20,8 0,00160 374 0 - -
Heating Coil Qutlet - 24,1 0,00160 374 0 1471 -
Zone Air - 21,7 0.00160 374 400 -1065 -
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Dry-Bulb Specific Sansible Latent
Temp Humidity Airflow| COZ Level Heat Heat|
Component Location (*C) (kg/kg) (L/s) (ppm) (W) (W)
Zone 9 ( Heating )
Ventilation Air - - - 5 - - -
Cocling Coil Inlet - 18,7 0,00161 25 0 - -
Cocling Coil Outlet - 18,7 0,00161 25 0 0 0
Heating Cail Inlet = 18,7 0,00161 25 0 - -
Heating Coil Qutlet - 286 0,00161 25 ] 327 -
Zone Air - 19,6 0,00160 25 400 -200 -
Zone 10 ( Heating )
Ventilation Air - - - 80 - - -
Cooling Coil Inlet - 15,6 0,00181 92 Q - -
Cooling Coil Qutlet - 15,6 0,00161 92 0 0 0
Heating Coil Inlet i 15,6 0.00161 92 0 - =
Heating Coil Qutlet = 246 0,00161 82 0 854 -
Zone Air = 19.9 0.00160 92 400 =517 =
Zone 11 ( Deadband )
\entilation Air - - - 290 - - -
Cocling Coil Inlet - 17,2 0,00161 434 0 -
Cocling Coil Outlet - 17,3 0,00161 434 0 0 0
Heating Coil Inlet - 17,3 0,00161 434 0 -
Heating Coil Outlet - 2472 0,00161 434 0 3576 -
Zone Air - 22,0 0,00160 434 400 -1121 -
Zone 12 ( Heating )
Ventilation Air - - - 140 - - -
Cooling Coil Inlet - 19,6 0,00161 426 0 - -
Cooling Coil Outlet - 19,6 0,00161 426 0 0 0
Heating Coil Inlet - 18,6 0,00161 426 0 - -
Heating Coil Qutlet = 23.7 0,00161 426 0 2127 .
Zone Air - 21,8 0,00160 426 400 -968 -
Zone 13 (| Heating )
Ventilation Air - - - 247 - - -
Cooling Coil Inlet - 15.0 0,00161 247 0 -
Cocling Coil Outlet - 15,0 0,00161 247 0 0 0
Heating Cail Inlet - 15,0 0,00161 247 0 - -
Heating Coil Qutlet - 29.2 0.00161 247 0 4246 -
Zone Air - 19,5 0,00160 247 400 -1074 -
Zone 14 ( Heating )
Ventilation Air - - - 54 - = B
Cocling Coil Inlet - 15,0 0,00181 54 0 - -
Cooling Coil Qutlet - 15,0 0,00161 54 0 4] 4]
Heating Coil Inlet - 15,0 0,00161 54 0 - -
Heating Coil Qutlet - 28,7 0,00161 54 4] 892 -
Zane Air - 19.6 0.00160 54 400 -84 =
Zone 15 ( Heating )
Ventilation Air - - - 84 - - -
Cocling Coil Inlet - 15,0 0,00161 84 0 - -
Cooling Coil Qutlet - 15,0 0,00161 84 0 0 0
Heating Cail Inlet = 15.0 0.00161 84 0 - =
Heating Coil Outlet - 29,5 0,00161 84 0 1475 -
Zone Air i 19.6 0.00160 84 400 -686 =
Zone 16 ( Heating )
Ventilation Air - - - 20 - - -
Cocling Coil Inlet - 20,8 0,00160 131 0 -
Coacling Coil Outlet - 208 0,00160 131 0 0 0
Heating Coil Inlet - 20,8 0,00160 131 0
Heating Coil Outlet - 226 0,00160 131 0 283 -
Zone Air - 219 0,00160 131 400 -117 -
Zone 17 { Heating )
Ventilation Air - = - 20 - = -
Cocling Coil Inlet - 20,8 0,00160 131 0
Cooling Coil Outlet - 20,8 0,00180 131 0 0 0
Heating Coil Inlet - 20,8 0,00160 131 0 - -
Heating Coil Qutlet - 226 0.00160 13 Q 283 &
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FPrepared by: Ing. 2 2E 09:24
Dry-Bulb Specific Sansible Latent
Temp Humidity Airflow| COZ Level Heat Heat|
Component Location (*C) (kg/kg) (L/s) (ppm) (W) (W)
Zone Air = 218 0.00160 131 400 =117 -
Zone 18 ( Heating }
\entilation Air - - - 20 - = =
Cocling Coil Inlet - 20,8 0,00160 131 0 -
Coacling Coil Outlet - 208 0,00160 131 0 0 0
Heating Coil Inlet - 20,8 0,00160 131 4]
Heating Coil Outlet - 226 0,00160 131 0 283 -
Zone Air - 219 0,00160 131 400 -117 -
Zone 19 ( Heating )
Ventilation Air - - - 40 - - -
Cooling Cail Inlet - 211 0,00160 423 0 - -
Cooling Coil Qutlet i 21.1 0.00160 423 0 ] 0
Heating Coil Inlet = 211 0,00160 423 0 - -
Heating Coil Qutlet = 23.7 0.00160 423 Q 1349 =
Zone Air - 2,7 0,00160 423 400 -1027 -
Zone 20 ( Heating )
Ventilation Air - - - 20 - - -
Cooling Cail Inlet - 21,0 0,00160 201 0 - -
Cocling Coil Outlet - 21,0 0,00180 301 0 0 0
Heating Cail Inlet - 210 0,00160 301 0 - -
Heating Coil Outlet - 23.9 0,00160 301 0 1049 -
Zone Air - 21.7 0,00160 301 400 -807 -
Zone 21 ( Heating )
Ventilation Air - - - 6 - - -
Cocling Coil Inlet - 15,0 0,00161 6 0 - -
Cooling Coil Qutlet - 15,0 0,00161 6 0 0 4]
Heating Cail Inlet = 15.0 0,00161 6 0 = .
Heating Coil Cutlet - 28,7 0,00161 3] 0 28 -
Zone Air = 19.6 0,00160 6 400 =53 -
Zone 22 ( Heating )
Ventilation Air - - - 14 - - -
Cocling Coil Inlet - 15,0 0,00161 14 0 - -
Cocling Coil Outlet - 15,0 0,00161 14 0 0 0
Heating Coil Inlet = 15.0 0.00161 14 0 = =
Heating Coil Cutlet - 28,7 0,00161 14 4] 231 -
Zone Air - 19,6 0,00160 14 400 -30 -
Zone 23 ( Heating )
‘Ventilation Air - - - 126 - - -
Cooling Coil Inlet - 15,0 0,00161 126 Q - -
Cocling Coil Outlet - 15,0 0,00161 126 0 0 0
Heating Coil Inlet - 15,0 0,00161 126 4] - -
Heating Coil Qutlet - 28.7 0.00161 126 0 2082 =
Zone Air - 19,6 0,00180 126 400 -242 -
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Air System Information

Air System Name Fresh air AHU for Labor. rooms MNumber of zones 5

Equipment Class CW AHU Floor Area 8804 m?*

Air System Type CAVIRH Location Rotterdam, Netherlands
Sizing Calculation Infermation

Calculation Months Jan to Dec Zone L/s Sizing Sum of space airflow rates

Sizing Data Calculated Space Lfs Sizing ... Individual peak space loads
Central Cooling Coil Sizing Data

Total coil load 2378 kW Load cccurs at Jul 1500

Sensible coil load 1494 KW OADB/WB 280/21,0 *C

Coil L/s at Jul 1500 8782 Lis Entering DB / WB 28,0/21,0 °C

Max block L/is 8782 Lfs Leaving DB / WE 13,9/13,3 °C

Sum of peak zone Lis 8782 Lfs Coil ADP 123 °C

Sensible heat ratio 0,628 Bypass Factor 0,100

L/s kW) 36,9 Resulting RH 53 %

mERW 3,7 Design supply temp. 15,0 “C

Wiim* 2701 Zone T-stat Check Sof5 OK

Waterflow@ 50Krise .. 11,38 L Max zene temperature deviation 0,0 K
Preheat Coil Sizing Data

Max coil load 2437 KW Load occurs at Des Htg

Coil Lfs at Des Htg 8782 Lfs Ent. DB /Lvg DE -10,0/13,0 *C

Max ceil L/s 8782 Lfis

Water flow @ 5.0 K drop 11,66 Lis
Supply Fan Sizing Data

Actual max Lis 8782 L/s Fan motor BHP 14,76 EBHP

Standard Lfs 8777 Lis Fan motor kKW 1,71 kw

Actual max LAs m?) 9,97 Lis'm?) Fan static B00 Pa
Outdoor Ventilation Air Data

Desian airflow L/s 8782 Lis L/siperson 174,15 Lisiperson

LAs-m®) 9,97 Lism?)
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Air System Information
Air System Name Fresh air AHU for Labor. rooms MNumber of zones 5
Equipment Class CW AHU Floor Area 8804 m?*
Air System Type CAVIRH Location Rotterdam, Netherlands
Sizing Calculation Infermation
Calculation Months Jan to Dec Zone L/s Sizing Sum of space airflow rates
Sizing Data Calculated Space Lfs Sizing ... Individual peak space loads
Zone Terminal Sizing Data
Reheat Zone Zone
Design | Minimum Reheat Coil Htg Unit Htg Unit Mixing
Supply | Supply Coil Water Coil Water Box Fan
Alrflow Airflow Zone Load Lis Load Lis Airflow
Zone Name {L/s) (Lis) Li{s-m?) (kW) @ 5,0 K (kW) @ 5.0 K (L/s)
Chemical storage 120 120 3,33 0,0 0,00 0,0 0.00 0
General storage 91 91 3,35 0,0] 0,00 0,0 0,00 0
Laboratory 7854 78354 11,06 0,0 0,00 0,0 0,00 0
Sample room 514 514 11,08 0,0 0,00 0,0 0,00 0
Waste area ch.yard 203 203 334 0,0 0,00 0.0 0.00 0
Zone Peak Sensible Loads
Zone Zone Zone
Cooling Time of Heating Floor
Sensible Peak Sensible Load Area
Zone Name (kW) Cooling Load (kW) (m?)
Chemical storage 0.4 Jun 2300 0.7 36,0
General storage 0,3 Jun 2300 0.5 27,2
Laboratory 853 Jun 0100 129 710.0
Sample room 5,6 Jun 2300 0,9] 46,4
Waste area ch.yard 0,7 Jun 2300 1,2 60,8
Space Loads and Airflows
Time of
Cooling Peak Air Heating Floor
Zone Name / Sensible Sensible Flow Load Area Space
Space Name Mult, (kw) Load {Lis) (kW) (m?) Li{s-m?)
Chemical storage
Chemical storage 1 04 Jun 2300 120| Q0,7 36,0 3,33
General storage
General storage 1 03 Jun 2300 91 0,5 27,2 3,35
Laboratory
Laboratory 1 85,3 Jun 0100 7854 128 710,0 11,06
Sample room |
Sample room 1 56 Jun 2300 514| 0.9 46 4 11,08
Waste area ch.yard |
Waste area ch.yard 1 0,7 Jun 2300 203 1.2 60,8 3,34
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Ventilation Sizing Summary for Fresh air AHU for Labor. rooms
Project Name; Rotterdam RDCG - OFB and Laboin MMA 13-07-21 o740z
Prepared by 2 02:52
1. Summary
Wenfilation SzngMethad _____ Sum of Space OA Alrflows
Design Ventiiation Alrflow Rate 8782 Us
2. Space Analysi
T T T T 1
L q
Floor Area| Maximum Supply Alr| Ouwtdoor Alr| Outdoor Alr| Outdoor Alr|  Outdoor Alr|  Outdoor Alr
Zone Mame | Space Name Mult, {m®)| Occupants {L's])| (Lisiperson, Li{s-m?}), Lis)| (% of su; L/s]
[Chemical storage
Chemical storage 1 36.0 0.0 120.0 0.00] 0.00 120.0] 0.0 120.0]
General slorage
General storage 1 .2 0.0 81.0 0.00] 0.00} 81.0 0.0 91.0
L
Laboraslory 1 7100 473 78540 0,00 0,00/ 0.0] 100,0 78540
Sample room
Sample room 1 46.4 31 5138 0,00 0.00} 0.0] 100,0 513.9|
Waste area ch.yard
Waste area ch.yard 1 G0.8 0.0 203.0 0,00 0.00] 203.0{ 0.0 203.0]
Totals {Incl. Space 27818 BT81,9)
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Project Mame: Rotterdam RDCG - OPE and Labo in MMA 13-07-21

FPrepared by: Ing. 2 2E

0771472021
02:52

DESIGN COOLING DESIGN HEATING
COOLING DATA AT Jul 1500 HEATING DATA AT DES HTG
COOLINGOADB/WB 280°C/21,0°C HEATING CADB/WB -10,0°C/-10,0 °C

Sensible Latent Sensible Latent
ZONE LOADS Details W) w) Details w) (W)
Window & Skylight Solar Loads 0 m* 0 - 0 m* - -
Wall Transmission 378 m? 506 - 378 m? 5280 -
Reof Transmission &80 m? 977 - 880 m* 6234 -
Window Transmission 0m? 0 - 0 m? 0 -
Skylight Transmission 0 n¥ 0 - 0 m? 0 -
Door Loads 18 m? 1 - 18 m* 288 -
Floor Transmission 880 m? 0 - 880 m* 2985 =
Partitions om’ 0 - 0 m* 0 -
Ceiling 0 m o] - 0 m* 4] -
Overhead Lighting 16368 W 16367 - 0 4] -
Task Lighting 0w 0 - Q Q -
Electric Equipment 60512 W 60509 - Q Q -
People 30 4362 6722 4] 4] 0
Infiltration = 0 0 - ] 0
Miscellanecus - 4] 0 - [4] (1]
Safety Factor 10% / 10% 8272 672 10% 1480 0
>> Total Zone Loads - 90994 7394 - 16276 0
Zone Conditicning - 91865 7394 - 12583 0
Plenum Wall Load 0% 0 - 0 0 -
Plenum Roof Load 0% 0 - 0 0 -
Plenum Lighting Load 0% 0 - 4] 4]
Return Fan Load 8782 Lis 0 - 8782 Lis 0 -
Ventilation Load 8782 Lis 45872 80981 8782 Lis 242815 0
Supply Fan Load 8782 Lis 11710 - 8782 Lfs -11710 -
Space Fan Coil Fans - 4] - - Q0 -
Duct Heat Gain / Loss 0% 0 - 0% 0 -
>> Total System Loads - 149446 88385 - 243688 0
Central Cooling Coil - 143446 88385 - 0 [
Preheat Coil = 0 - - 243688 -
>> Total Conditioning - 149446 88385 - 243688 0
Key: Positive values are clg loads Positive values are htg loads

Negative values are hig loads Negative values are clg loads
Hourly Analysis Program 5.11 Fage 4 of 13

TECHNIP ITALY S.p.A. - 00148 ROMA - Viale Castello della Magliana, 68



The present document or drawing is property of TECHNIP ITALY S.p.A. and shall not, under any circumstances, be totally or partially, directly or indirectly, transferred, reproduced, copied, disclosed or used, without its prior written consent, for any purpose and in any way other than that for which

it is specifically furnished or outside the extent of the agreed upon right of use.

NESTE

TECHNIP Project N° Unit Document Code Serial N° Rev. Page
ENERGIES 082755C 076 CN 3443 0002 A 62/96

CONFIDENTIAL
RDCG (Rotterdam Capacity Growth) — DEFINITION PHASE

NESTE
| Space Design Load Summary for Fresh air AHU for Labor. rooms
Project Mame: Rotterdam RDCG - OPB and Labo in MNA 13-07-21 Q7M1 472021
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TABLE 1.1.A. Component Loads For Space "Chemical storage" In Zone "Chemical storage"
DESIGN COOLING DESIGN HEATING
COOLING DATA AT Jun 2300 HEATING DATA AT DES HTG
COOLING OADE /WB 204 °C/188°C HEATING OADB/WE -10,0°C/-10,0 °C
QCCUPIED T-STAT 30,0 °C QCCUPIED T-STAT 20,0 °C
Sensible Latent Sensible Latent
SPACE LOADS Details (W) (W) Details (W) (W)
Window & Skylight Solar Loads om? 0 - om? - -
Wall Transmission 16 m? 16 - 16 m* 212 -
Roof Transmission 36 m* 23 - 36 m? 241 -
Window Transmission om? 0 - om? 0 -
Skylight Transmission 0 m?| [0} - 0 m? 4] -
Door Loads 3 | -15 - Im 51 -
Floor Transmission 36 m* 0 - 36 m* 130 =
Partiticns 0 m? 0 - 0 mé 0 -
Ceiling 0 m? 0 - 0 m? Q -
Overhead Lighting 360 W 360 - Y] 0
Task Lighting ow [ - 0 0 -
Electric Equipment ow 0 - 0 0 -
People 0 0 0 0 0 0]
Infiltration - 0 0 - 0 0
Miscellaneous - 0 0 - 0 0
Safety Factor 10% /10% 38 [4] 10% 63 o]
>> Total Zone Loads - 422 0 - 697 0
TABLE 1.1.B. Envelope Loads For Space "Chemical storage" In Zone "Chemical storage"
COOLING COOLING HEATING
Area U-Value Shade TRANS SOLAR TRANS
(m?) (Wiim3-K)) Coeff. (W) (W) (W)
E EXPOSURE
WALL 16 0,442 - 16 - 212|
DOOR 3 0,500 - -15 - 51]
H EXPOSURE
ROOF a6 0,223 - 23 - 241
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TABLE 21.A. Component Loads For Space "General storage” In Zone "General storage™
DESIGN COOLING DESIGN HEATING
COOLING DATA AT Jun 2300 HEATING DATA AT DES HTG
COOLING OADE /WB 204 °C/18,8°C HEATING CADB/WE -10,0°C/-10,0 °C
OCCUPIED T-STAT 30,0 °C OCCUPIED T-STAT 20,0 °C
Sensible Latent Sensible Latent
SPACE LOADS Details W) (W) Details W) (W)
Window & Skylight Solar Loads 0 m? 0 - 0m? - -
Wall Transmission 15 n? 14 - 15 m? 194 -
Roof Transmission 27 m? 18 - 27 m* 182 -
Window Transmission om? ] - 0 m* 0 -
Skylight Transmission 0 n¥ 0 - 0 m? 0 =
Door Loads om’ 0 - 0 m* 0 -
Floor Transmission 27 m? 0 - 27 m* 98 -
Partitions om? 4] - 0 m# 4] -
Ceiling o m’ 0 - 0 m* Q -
Overhead Lighting 272W 272 0 0 -
Task Lighting 0w 0 - 0 0 -
Electric Equipment aw 1] - 4] Q -
People 0 0 0 0 4] 0
Infiltraticn = 0 0 - 0 0
Miscellanecus - 0 0 - 0 0
Safety Factor 10% / 10% 30 0 10% 47 0
>> Total Zone Loads - 334 0 - 521 0
TABLE 2.1.B. Envelope Loads For Space "General storage" In Zone "General storage"
COOLING COOLING HEATING
Area U-Value Shade TRANS SOLAR TRANS
(m?) (Wilm*-K))|  Coeff. w) w) w)
E EXPOSURE
WALL 15 0,442 = 14 - 194
H EXPOSURE
ROOF 27 0,223 - 18 - 182
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TABLE 3.1.A. Component Loads For Space "Laboratory” InZone “"Laboratory"
DESIGN COOLING DESIGN HEATING
COOLING DATA AT Jun 0100 HEATING DATA AT DES HTG
COOLING OADE /WB 194 °C/185°C HEATING OADB/WE -10,0°C/-10,0 °C
QCCUPIED T-STAT 24,0 °C QCCUPIED T-STAT 22,0 °C
Sensible Latent Sensible Latent
SPACE LOADS Details (W) (W) Details (W) (W)
Window & Skylight Solar Loads om? 0 - om? - -
Wall Transmission 296 m? 856 - 286 m? 4181 -
Roof Transmission 710 m* 1497 - 710 m? 5072 -
Window Transmission om? 0 - om? 0 -
Skylight Transmission 0 m?| [0} - 0m? 4] -|
Door Loads 8 m’| -15 - & m’ 131 -|
Floor Transmission 710 m* 0 - 710 m* 2377 =
Partiticns 0 m? 0 - 0 mé 0 -
Ceiling 0 m 0 - 0 m? Q -
Overhead Lighting 14200 W 14199 - Y] 0
Task Lighting ow [ - 0 0 -
Electric Equipment S6800 W 56797 - 0 0 -
People 47 4094 6310 0 0 0]
Infiltration - 0 0 - 0 0
Miscellaneous - 0 0 - 0 0
Safety Factor 10% /10% 7753 631 10% 1177 o]
>> Total Zone Loads - 85281 6940 - 12949 0
TABLE 3.1.B. Envelope Loads For Space "Laboratory" In Zone “"Laboratory”
COOLING COOLING HEATING
Area U-Value Shade TRANS SOLAR TRANS
(m?) (Wiim3-K)) Coeff. (W) (W) (W)
E EXPOSURE
WALL 40 0,442 - 130 - 560
DOOR 3 0,500 - -6 - 54
N EXPOSURE
WALL 109 0,442 - 160 - 1545
DOCR 5 0,500 - -9 - 77
‘W EXPOSURE
WALL 148 0,442 - 666 - 2086
H EXPOSURE
ROOCF 710 0,223 - 1497 - 5072|
Hourly Analysis Program 5.11 Page 7 of 13
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TABLE 4.1.A. Component Loads For Space "Sample room" In Zone “Sample room"
DESIGN COOLING DESIGN HEATING
COOLING DATA AT Jun 2300 HEATING DATA AT DES HTG
COOLING OADE /WB 204 °C/18,8°C HEATING CADB/WE -10,0°C/-10,0 °C
OCCUPIED T-STAT 24,0 °C OCCUPIED T-STAT 22,0 °C
Sensible Latent Sensible Latent
SPACE LOADS Details W) (W) Details W) (W)
Window & Skylight Solar Loads 0 m? 0 - 0m? - -
Wall Transmission 22 n? 78 - 22 304 -
Roof Transmission 46 m? 92 - 46 m* 331 -
Window Transmission om? ] - 0 m* 0 -
Skylight Transmission 0 n¥ 0 - 0 m? 0 =
Door Loads 3Im? -5 - 3m? a4 -
Floor Transmission 46 m” 0 - 46 m” 161 -
Partitions om? 4] - 0 m# 4] -
Ceiling 0 m 0 - 0 m* Q -
Overhead Lighting 928 W 928 - 0 0 -
Task Lighting 0w 0 - 0 0 -
Electric Equipment 312w 3012 - 4] Q -
People 3 268 412 0 4] 0
Infiltraticn = 0 0 - 0 0
Miscellanecus - 0 0 - 0 0
Safety Factor 10% / 10% 507 41 10% 85 0
>> Total Zone Loads - 5580 454 - 936 0
TABLE 4.1.B. Enwvelope Loads For Space "Sample room" In Zone "Sample room"
COOLING COOLING HEATING
Area U-Value Shade TRANS SOLAR TRANS
(m?) (Wilm*-K))|  Coeff. w) w) w)
E EXPOSURE
WALL 22 0,442 = 78 - 304
DOOR 3 0,500 - -5 - 54
H EXPOSURE
ROOQF 46 0,223 - 92 - 331
Hourly Analysis Program 5.11 Fage & of 13
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TABLE 5.1.A. Component Loads For Space "Waste area ch.yard" In Zone "Waste area ch.yard"
DESIGN COOLING DESIGN HEATING
COOLING DATA AT Jun 2300 HEATING DATA AT DES HTG
COOLING OADE /WB 204 °C/18,8°C HEATING CADB/WE -10,0°C/-10,0 °C
OCCUPIED T-STAT 30,0 °C OCCUPIED T-STAT 20,0 °C
Sensible Latent Sensible Latent
SPACE LOADS Details W) (W) Details W) (W)
Window & Skylight Solar Loads 0 m? 0 - 0m? - -
Wall Transmission 29 n? 28 - 28 389 -
Roof Transmission 61 m? 39 - 61 m* 407 -
Window Transmission om? ] - 0 m* 0 -
Skylight Transmission 0 n¥ 0 - 0 m? 0 =
Door Loads 3Im? -15 - 3 m” 51 -
Floor Transmission 61 m* 0 - 61 m* 219 -
Partitions om? 4] - 0 m# 4] -
Ceiling 0o m’ 0 - 0 m* Q -
Overhead Lighting 608 W 608 - 0 0 -
Task Lighting 0w 0 - 0 0 -
Electric Equipment aw 1] - 4] Q -
People 0 0 0 0 4] 0
Infiltraticn = 0 0 - 0 0
Miscellanecus - 0 0 - 0 0
Safety Factor 10% / 10% 66 0 10% 107 0
>> Total Zone Loads - 727 0 - 1172 0
TABLE 5.1.B. Envelope Loads For Space "Waste area ch.yard" In Zone "Waste area ch.yard"
COOLING COOLING HEATING
Area U-Value Shade TRANS SOLAR TRANS
(m?) (Wilm*-K))|  Coeff. w) w) w)
E EXPOSURE
WALL 29 0,442 = 28 - 389
DOOR 3 0,500 - -15 - 51
H EXPOSURE
ROOQF 61 0,223 - 29 - 407
Hourly Analysis Program 5.11 Fage 9 of 13
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| July DESIGN COOLING DAY, 1500 |
TABLE1: SYSTEM DATA
Dry-Bulb Specific Sensible Latent|
Temp Humidity Airflow| COZ Level Heat Heat|
Component Location (“C) (ka'kag) (L/s) (ppm}) (W) (W)
Ventilation Air Inlet 280 0,01272 8782 400 45872 80991
‘Vent - Return Mixing Outlet 280 0,01272 8782 400 - -
Preheat Coil Outlet 28,0 0,01272 8782 400 0 -
Central Cooling Coil Outlet | 13,9 0,00920 8782 400 149446 88385
Supply Fan Outlet 15,0 0,00930 8782 400 11710 -
Cold Supply Duct Qutlet 15.0 0.00930 8782 400 = =
Zone Air - 237 0,00958 8782 454 91865 7394
Retumn Plenum Cutlet 23.7 0,00959 8782 454 0 -

Air Density x Heat Capacity x Conversion Factor: At sea level = 1,207, At site altitude = 1,206 W/L/s-K)
Air Density x Heat of Vaporization x Conversion Factor: At sea level = 2947,6; At site altitude = 29458 WiHL/s)
Site Alfitude = 5,0 m

TABLE 2: ZONE DATA

Zone Terminal Zone

Sensible Zone Zone Zone co2 Heating Heating

Load T-stat Cond Temp| Airflow Level Coil Unit

Zone Name (W) Mode (W) 1*C) (L/s) (ppm) (W) (W)
Chemical storage 399 Deadband 586 19,0 120 400 0 0
General storage 308 Deadband 450 191 a1 400 ] Q
Laboratory 54060 Deadband 84287 238 7854 457 0 0
Sample room 5547 Deadband 5546 238 514 457 0 Q
Waste area ch.yard 680 Deadband 998 191 203 400 1] Q

Hourly Analysis Program 5.11 Page 10 of 13
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| WINTER DESIGN HEATING |
TABLE1: SYSTEM DATA
Dry-Bulb Specific Sensible Latent|
Temp Humidity Airflow| COZ Level Heat Heat|
Component Location (“C) (ka'kag) (L/s) (ppm}) (W) (W)
Ventilation Air Inlet -10,0 0,00160 8782 400 -242815 0
‘Vent - Return Mixing Outlet -10,0 0,00160 8782 400 - -
Preheat Coil Outlet 13,0 0,00160 8782 400 243688
Central Cooling Coil Outlet | 13,0 0,00160 8782 400 0 0
Supply Fan Outlet 14,1 0,00160 8782 400 11710 -
Cold Supply Duct Qutlet 14.1 0.00160 8782 400 =
Zone Air - 12,9 0,00160 8782 400 -12583 4]
Return Plenum Outlet 12,9 0,00160 8782 400 0 -

Air Density x Heat Capacity x Conversion Factor: At sea level = 1,207, At site altitude = 1,206 W/L/s-K)
Air Density x Heat of Vaporization x Conversion Factor: At sea level = 2947,6; At site altitude = 29458 WiHL/s)
Site Alfitude = 5,0 m

TABLE 2: ZONE DATA

Zone Terminal Zone

Sensible Zone Zone Zone co2 Heating Heating

Load T-stat Cond Temp| Airflow Level Coil Unit

Zone Name (W) Mode (W) 1*C) (L/s) (ppm) (W) (W)
Chemical storage -697 Deadband -486 10,7 120 400 0 0
General storage -5 Deadband -364 10,8 a1 400 ] Q
Laboratory -12949 Deadband -10182 13.0 7854 400 0 0
Sample room -936 Deadband -732 128 514 400 0 Q
Waste area ch.yard -1172 Deadband =818 10,8 203 400 1] Q

Hourly Analysis Program 5.11 Page 11 of 13
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Data for: WINTER DESIGN HEATING

sEfllhom |

|
0 5 10 15 20
Temperature ( °C )

0,020
10,018
0,016
] w
_—0,014?3‘
%’1
-0,0123
-
0,010 3
a
10,008 =
_ )
0,006 3
0,004
0,002
0,000

Hourly Analysis Pregram 5.11

Page 13 of 13

31S3aN
ISVHd NOILINIZIA - (Umous Aioeded wepsapoy) 55ay

IVILNIAIANOD

31S3U

0661280

9.0

Hun

evve NO
apoy Bwnosoqg

vV 2000

Aoy

96/01
abed

S31943aN3
dINHO3L

N 108fo1d

oN [eldg



NESTE

TECHNIP Project N° Unit Document Code  Serial N° Rev. Page
ENERGIES  082755C 076 CN 3443 0002 A 71/96

CONFIDENTIAL
RDCG (Rotterdam Capacity Growth) — DEFINITION PHASE
NESTE

5.5. Air system sizing summary — Air handling unit for Technical rooms

The present document or drawing is property of TECHNIP ITALY S.p.A. and shall not, under any circumstances, be totally or partially, directly or indirectly, transferred, reproduced, copied, disclosed or used, without its prior written consent, for any purpose and in any way other than that for which

it is specifically furnished or outside the extent of the agreed upon right of use.

TECHNIP ITALY S.p.A. - 00148 ROMA - Viale Castello della Magliana, 68



The present document or drawing is property of TECHNIP ITALY S.p.A. and shall not, under any circumstances, be totally or partially, directly or indirectly, transferred, reproduced, copied, disclosed or used, without its prior written consent, for any purpose and in any way other than that for which

it is specifically furnished or outside the extent of the agreed upon right of use.

NESTE

ENERGIES  082755C 076 CN 3443 0002 A

CONFIDENTIAL

TECHNIP Project N° Unit Document Code  Serial N° Rev.

Page
72/96

RDCG (Rotterdam Capacity Growth) — DEFINITION PHASE
NESTE

Air System Sizing Summary for AHUs for Technical rooms
Project Name: Rotterdam RDCG - OFB and Labo in MNA 13-07-21 071472021
Prepared by: Ing. 2 2E 12:49

Air System Information

Air System Name ... AHUs for Technical rooms Number of zones 6
Equipment Class CW AHU Floor Area 3109 m*
Air System Type CAV/RH Location Rotterdam, Netherlands

Sizing Calculation Information
Calculation Months Jan to Dec Zone Lfs Sizing Sum of space airflow rates
Sizing Data Calculated Space Lfs Sizing ............... Individual peak space loads

Central Cooling Coil Sizing Data

Total coil load 69,3 kKW Load occurs at Jul 1500
Sensible coil load 60,3 kW OADB/WB 28,0/21,0 °C
Coil L#s at Jul 1500 5075 Lis Entering DE / WB 24,7/183 °C
Max block Lis 5075 Lis Leaving DB / WB 14,9/14,3 °C
Sum of peak zone Lis 5075 Lis Coil ADP 138 °C
Sensible heat ratio 0,870 Bypass Factor 0,100

Lis kW) 73,2 Resulting RH 54 %
mA kW 4,5 Design supply temp. 16,0 °C
Win? 223,0 Zone T-stat Check 6of6 OK
Waterflow @ 5,0Krise . . e 3,32 LI Max zone temperature deviation 0,0 K

Preheat Coil Sizing Data

Max coil load 30,0 kW Load occurs at Des Htg
Coil Lfs at Des Htg 5075 Lis Ent. DB/Lvg DB 91/140 °C
Max cail Lis 5075 Lis

Water flow @ 5,0 Kdrop oo 1,44 Lis

Supply Fan Sizing Data

Actual max Lis 5075 Lfs Fan motor EHF 8,53 BHP
Standard L/s 5072 Lis Fan motor kW 6,77 kW
Actual max Li{s'm?) 16,32 Lis-m?) Fan static 800 Pa

Outdoor Ventilation Air Data

Design airflow L/s 1055 Lis L/siperson 211,00 Lisfperson
Lism?) 3,39 Lis'm?)
Hourly Analysis Program 5.11 Page 1 of 14
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Air System Information

Air System Name .. AHUs for Technical rooms Number of zones 6
Equipment Class CW AHU Floor Area 3109 m*
Air System Type CAV/RH Location Rotterdam, Netherlands

Sizing Calculation Information
Calculation Months Jan to Dec Zone Lfs Sizing Sum of space airflow rates
Sizing Data Calculated Space Lfs Sizing ............... Individual peak space loads

Zone Terminal Sizing Data

Reheat Zone Zone
Design | Minimum Reheat Coil Htg Unit Htg Unit Mixing
Supply Supply Coil Water Coil Water Box Fan
Alrflow Alrflow Zone Load Lis Load Lis Alrflow
Zone Name (L/s) (Lis) Li{s-m?) (kW) @50K (kW) @50K {Lis)
Battery room 1 215 215 11,94 0.0 0,00 0.0 0,00 0
Battery room 2 215 215 11,94 0,0 0,00 0.0 0,00 0
Instrument Rack room 2758 2758 34,73 0,0 0,00 0,0 0,00 0
MCC room 1027 1027 10,50 0.0 0,00 0,0 0,00 0
Local Control room 505 505 6,68 0,0 0,00 0,0 0,00 0
UPS room 355 355 15,98 0,0 0,00 0,0 0,00 0
Zone Peak Sensible Loads
Zone Zone Zone
Cooling Time of Heating Floor
Sensible | Peak Sensible Load Area
Zone Name (kW) Cooling Load (kW) {m?)
Battery rcom 1 0.5 Jul 2300 0,3 18,0
Battery room 2 05 Jul 2300 03 18,0
Instrument Rack room 233 Jun 0100 16 79.4
MCC reom 17,4 Jul 2300 1.3 a7.8
Local Control room 4.3 Jun 0000 1.7 75,5
UPS room 3.0 Jul 0000 1,2 22,2
Space Loads and Airflows
Time of
Cooling Peak Alr Heating Floor
Zone Name / Sensible Sensible Flow Load Area Space
Space Name Muit. (kW) Load (L/s) (kW) (m*} Li{s-m?)
Battery room 1
Eattery room 1 1 0,5 Jul 2300 215 0.3 18,0 11,94
Battery room 2
Battery room 2 1 0,5 Jul 2300 215 0.3 18,0 11,94
Instrument Rack room
Instrument Rack room 1 233 Jun 0100 2758 16 794 3473
MCC room
MCC room 1 17,4 Jul 2300 1027 13 97,8 10,50
Local Control oom
Local Control room 1 43 Jun 0000 305 1,7 75,5 6,69
UPS room
UPS room 1 3.0 Jul 0000 355 1.2 22,2 15,98
Hourly Analysis Program 5.11 Page 2 of 14
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| Ventilation Sizing Summary for AHUs for Technical rooms J
Project Name; Rotterdam RDCG - OFB and Laboin MMA 13-07-21 o740
Prepared by 2 12:49
1. Summary

Wenfilation SzngMethad _____ Sum of Space OA Alrflows

Design Ventliation Alflow Rate 1055 Lis
2. Space ion Analyst:

T T T T 1

| Floor Area| Maximum Supply Alr| Outdoor Alrl Outdoor Alrl Outdu-;ll Alrl omm;m Alr| Outdoor Alll
Zone Mame | Space Name Mult, {m®)| Occupants {L's])| (Lisiperson, Li{s-m?}), Lis)| (% of su; L/s]
Battery room 1

Battery room 1 1 18.0 0.0 2150 0.00] 0.00] 215,0] 0.0 215.0]
Battery room 2

Battery room 2 1 18.0 0.0 2150 0.00] 0.00} 215,0| 0.0 215.0
Instrument Rack room

Inslrument Rack room 1 T9.4 0.0 27578 0,00 0,00/ 314,0] 00 3140
MCC room

MCC room 1 o97.8 0.0 1027.2 0,00 0.00} 117.0] 0.0 117.0)
Local Control room

Local Contrel room 1 755 5.0 S04.8 14.00] 0.00] 0.0/ 0.0 70,0}
II.!_PS room
I UPS room 1 2.2 0.0 354 8 0,00} 0,00 124,0] 0,0 124 0|
[Totals (incl. Space i sam.a| 1055,0
Heurly Analysis Program 5171 Page 3 of 14
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DESIGN COOLING DESIGN HEATING
COOLING DATA AT Jul 1500 HEATING DATA AT DES HTG
COOLING CADB/WE 28,0°C/21,0°C HEATING OA DB/WB -10,0°C/-10,0°C

Sensible Latent Sensible Latent
ZONE LOADS Details (W) (W) Details (W) (W)
Window & Skylight Solar Loads 1m’ 184 - 1m* - -
Wall Transmission 234 m* 264 & 234 m* 2581 =
Roof Transmission 311 m? 328 - 311 m?* 1753 -
Window Transmission 1m* 13 - 1m* 124 -
Skylight Transmission 0 m* 0 - 0 m? 0 -
Door Loads 29 m* 18 - 28 m* 326 -
Floaor Tri ission 311 m* 0 - 311 m?* 1034 -
Partitions 0m* 0 - 0 m* ] -
Ceiling om* 0 - o m* 1] -
Overhead Lighting 3664 W 3664 - 0 4] -
Task Lighting 0w 0 - ] 1] -
Electric Equipment 38750 W 38748 - 0 0 -
People 5 359 300 0 0 0
Infiltration - 0 0 - 0 1]
Miscellaneous - 0 0 - 0 0
Safety Factor 10% /10% 4378 30 10% 582 0
>> Total Zone Loads - 48157 330 - 6401 0
Zone Conditioning - 48315 330 - 5117 0
Plenum Wall Load 0% 0 - 0 0
Plenum Roof Load 0% 0 - 0 0 -
Plenum Lighting Load 0% 0 - 0 0
Return Fan Load 5075 Lis 0 - 5075 Lis 0 -
‘Ventilation Load 1055 Lis 5229 8672 1055 Lis 30683 0
Supply Fan Load 5075 Lfs G766 - 5075 Lis -B766 -
Space Fan Coil Fans - 1] - - 0 -
Duct Heat Gain / Loss 0% 0 - 0% 0 -
>> Total System Loads - 60311 a002 - 30034 0
Central Codling Coil - 60311 9007 - 0 0
Preheat Coil - 0 - - 20034 -
>> Total Conditioning - 60311 9007 - 30034 0
Key: Positive values are clg loads Positive values are htg loads

Megative values are htg loads Negative values are clg loads
Hourly Analysis Program 5.11 Page 4 of 14
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TABLE 1.1.A. Component Loads For Space "Battery room 1" In Zone "Battery room 1"
DESIGN COOLING DESIGN HEATING
COOLING DATA AT Jul 2300 HEATING DATA AT DES HTG
COOLINGOADB/WB 20,9°C/18,8°C HEATING OADB/WB -10,0°C/-10,0°C
QCCUPIED T-STAT 22,0 °C QCCUPIED T-STAT 10,0 °C
Sensible Latent Sensible Latent
SPACE LOADS Details (W) (W) Details (W) (W)
Window & Skylight Solar Loads 0m? 0 - 0m? - -
Wall Transmission 8 m* 40 = 8 m* 72 =
Roof Transmission 18 m* 42 - 18 m* 80 -
Window Transmission 0 m* ] - 0 m* 0 -
Skylight Transmission 0 m? 0 - 0 m? 0 -
Door Loads 5 m* 0 - 5 m* 48 -
Floor Transmissicn 18 m* 0 - 18 m* 51 =
Partiticns 0 m* 0 - 0 m* 0 -
Ceiling o m* 0 - om* 1] -
Overhead Lighting 180'W 180 - 0 0 -
Task Lighting oW 0 - 0 0 -
Electric Equipment 180'W 180 - 0 0 -
People 0 0 0 0 ] 0
Infiltration - 0 0 - 0 1]
Miscellaneous - 0 0 - 0 0
Safety Factor 10% / 10% 44 0 10% 25 0
>> Total Zone Loads - 486 0 - 276 0
TABLE 1.1.B. Envelope Loads For Space "Battery room 1" In Zone "Battery room 1"
COOLING COOLING HEATING
Area U-Value Shade TRANS SOLAR TRANS
(m*} (WI(m*-K)) Coeff. (W) (W) (W)
S EXPOSURE
WALL 8 0,442 - 40 - 72
DOOR 5 0,500 - 0 - 48
H EXPOSURE
ROOF 18 0,223 - 42 - 80
Hourly Analysis Program 5.11 Page 5 of 14
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TABLE 21.A. Component Loads For Space "Battery room 2" In Zone "Battery room 2"
DESIGN COOLING DESIGN HEATING
COOLING DATA AT Jul 2300 HEATING DATA AT DES HTG
COOLINGOADB/WB 20,9°C/18,8°C HEATING OADB/WB -10,0°C/-10,0°C
QCCUPIED T-STAT 22,0 °C QCCUPIED T-STAT 10,0 °C
Sensible Latent Sensible Latent
SPACE LOADS Details (W) (W) Details (W) (W)
Window & Skylight Solar Loads 0m? 0 - 0m? - -
Wall Transmission 8 m* 40 = 8 m* 72 =
Roof Transmission 18 m* 42 - 18 m* 80 -
Window Transmission 0 m* ] - 0 m* 0 -
Skylight Transmission 0 m? 0 - 0 m? 0 -
Door Loads 5 m* 0 - 5 m* 48 -
Floor Transmissicn 18 m* 0 - 18 m* 51 =
Partiticns 0 m* 0 - 0 m* 0 -
Ceiling o m* 0 - om* 1] -
Overhead Lighting 180'W 180 - 0 0 -
Task Lighting oW 0 - 0 0 -
Electric Equipment 180'W 180 - 0 0 -
People 0 0 0 0 ] 0
Infiltration - 0 0 - 0 1]
Miscellaneous - 0 0 - 0 0
Safety Factor 10% / 10% 44 0 10% 25 0
>> Total Zone Loads - 486 0 - 276 0
TABLE 2.1.B. Envelope Loads For Space "Battery room 2" In Zone "Battery room 2"
COOLING COOLING HEATING
Area U-Value Shade TRANS SOLAR TRANS
(m*} (WI(m*-K)) Coeff. (W) (W) (W)
S EXPOSURE
WALL 8 0,442 - 40 - 72
DOOR 5 0,500 - 0 - 48
H EXPOSURE
ROOF 18 0,223 - 42 - 80
Hourly Analysis Program 5.11 Page B of 14
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TABLE 3.1.A. Component Loads For Space "Instrument Rack room" In Zone "Instrument Rack room"
DESIGN COOLING DESIGN HEATING
COOLING DATA AT Jun 0100 HEATING DATA AT DES HTG
COOLINGOADB/WB 194 °C/18,5°C HEATING OADB/WB -10,0°C/-10,0°C
QCCUPIED T-STAT 23,0 °C QCCUPIED T-STAT 22,0 °C
Sensible Latent Sensible Latent
SPACE LOADS Details (W) (W) Details (W) (W)
Window & Skylight Solar Loads 0m? 0 - 0m? - -
\Wall Transmission 41 m* 201 - 41 m* 574 -
Roof Transmission 79 m* 185 - 79 m* 567 -
Window Transmission 0 m* ] - 0 m* 0 -
Skylight Transmission 0 m? 0 - 0 m? 0 -
Door Loads 5 m* -6 - 5 m* i -
Floor Transmissicn 79 m* 0 - 79 m* 270 =
Partiticns 0 m* 0 - 0 m* 0 -
Ceiling o m* 0 - om* 1] -
Overhead Lighting 794 W 794 - 0 0 -
Task Lighting oW 0 - 0 0 -
Electric Equipment 20000 W 19999 - 0 0 -
People 0 0 0 0 ] 0
Infiltration - 0 0 - 0 1]
Miscellaneous - 0 0 - 0 0
Safety Factor 10% / 10% 2117 0 10% 149 0
>> Total Zone Loads - 23290 0 - 1637 0
TABLE 3.1.B. Envelope Loads For Space "Instrument Rack room" In Zone “"Instrument Rack room"
COOLING COOLING HEATING
Area U-Value Shade TRANS SOLAR TRANS
(m*} (WI(m*-K)) Coeff. (W) (W) (W)
‘W EXPOSURE
WALL 41 0,442 - 201 - 574
DOOR 5 0,500 - -6 - 77
H EXPOSURE
ROOF 79 0,223 - 185 - 567
Hourly Analysis Program 5.11 Page 7 of 14
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TABLE 4.1.A. Component Loads For Space "MCC room" InZone "MCC room"
DESIGN COOLING DESIGN HEATING
COOLING DATA AT Jul 2300 HEATING DATA AT DES HTG
COOLINGOADB/WB 20,9°C/18,8°C HEATING OADB/WB -10,0°C/-10,0°C
QCCUPIED T-STAT 30,0 *C QCCUPIED T-STAT 5,0 °C
Sensible Latent Sensible Latent
SPACE LOADS Details (W) (W) Details (W) (W)
Window & Skylight Solar Loads 0m? 0 - 0m? - -
Wall Transmission 86 m* 113 = 86 m* 568 =
Roof Transmission 98 m* 55 - 98 m* 328 -
Window Transmission 0 m* ] - 0 m* 0 -
Skylight Transmission 0 m? 0 - 0 m? 0 -
Door Loads 10 m* -42 - 10 m* i -
Floor Transmissicn 98 m* 0 - 98 m* 246 =
Partiticns 0 m* 0 - 0 m* 0 -
Ceiling o m* 0 - om* 1] -
Overhead Lighting 978 W 978 - 0 0 -
Task Lighting oW 0 - 0 0 -
Electric Equipment 14670 W 14669 - 0 0 -
People 0 0 0 0 ] 0
Infiltration - 0 0 - 0 1]
Miscellaneous - 0 0 - 0 0
Safety Factor 10% / 10% 1577 0 10% 122 0
>> Total Zone Loads - 17350 0 - 1340 0
TABLE 4.1.B. Envelope Loads For Space "MCC room" In Zone "MCC room"
COOLING COOLING HEATING
Area U-Value Shade TRANS SOLAR TRANS
(m*} (WI(m*-K)) Coeff. (W) (W) (W)
E EXPOSURE
WALL 19 0,442 - 20 - 126
DOOR 7 0,500 - -28 - 51
S EXPOSURE
WALL 67 0,442 - 93 - 442
DOOR 3 0,500 - -14 - 26
H EXPOSURE
ROOF 98 0,223 - 85 - 328
Hourly Analysis Program 5.11 Page 8 of 14
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TABLE 5.1.A. Component Loads For Space "Local Control room" In Zone "Local Control room"
DESIGN COOLING DESIGN HEATING
COOLING DATA AT Jun 0000 HEATING DATA AT DES HTG
COOLINGOADB/WB 198°C/18,6°C HEATING OADB/WB -10,0°C/-10,0°C
QCCUPIED T-STAT 23,0 °C QCCUPIED T-STAT 22,0 °C
Sensible Latent Sensible Latent
SPACE LOADS Details (W) (W) Details (W) (W)
Window & Skylight Solar Loads 1m* 134 - 1m* - -
Wall Transmission 42 m* 209 = 42 m* 595 =
Roof Transmission 76 m* 173 - 76 m* 539 -
Window Transmission 1 m* -8 - 1 m* 124 -
Skylight Transmission 0 m? 0 - 0 m? 0 -
Door Loads 0m* 0 - 0 m* 0 -
Floor Transmissicn 76 m* 0 - 76 m* 256 =
Partiticns 0 m* 0 - 0 m* 0 -
Ceiling o m* 1] - om* 1] -
Overhead Lighting 1510'W 1510 - 0 0 -
Task Lighting oW 0 - 0 0 -
Electric Equipment 1500 W 1500 - 0 0 -
People Bl 359 300 0 ] 0
Infiltration - 0 0 - 0 1]
Miscellaneous - 0 0 - 0 0
Safety Factor 10% / 10% 388 30 10% 151 0
>> Total Zone Loads - 4263 330 - 1666 0
TABLE 5.1.B. Enwelope Loads For Space "Local Control room" In Zone "Local Control room"
COOLING COOLING HEATING
Area U-Value Shade TRANS SOLAR TRANS
(m*} (WI(m*-K)) Coeff. (W) (W) (W)
‘W EXPOSURE
WALL 42 0,442 - 209 - 595
WINDOW 1 1 723 0,792 -8 134 124
H EXPOSURE
ROOF 76 0,223 - 173 - 539
Hourly Analysis Program 5.11 Page 9 of 14
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TABLE 6.1.A. Component Loads For Space "UPS room" InZone "UPS room"
DESIGN COOLING DESIGN HEATING
COOLING DATA AT Jul 0000 HEATING DATA AT DES HTG
COOLINGOADB/WB 20,4 °C/18,6°C HEATING OADB/WB -10,0°C/-10,0°C
QCCUPIED T-STAT 23,0 °C QCCUPIED T-STAT 22,0 °C
Sensible Latent Sensible Latent
SPACE LOADS Details (W) (W) Details (W) (W)
Window & Skylight Solar Loads 0m? 0 - 0m? - -
Wall Transmission S50 m* 237 = 50 m* 700 =
Roof Transmission 22 m* 49 - 22 m* 159 -
Window Transmission 0 m* ] - 0 m* 0 -
Skylight Transmission 0 m? 0 - 0 m? 0 -
Door Loads 5 m* -4 - 5 m* i -
Floor Transmissicn 22 m* 0 - 22 m* 161 =
Partiticns 0 m* 0 - 0 m* 0 -
Ceiling o m* 0 - om* 1] -
Overhead Lighting 222'W 222 - 0 0 -
Task Lighting oW 0 - 0 0 -
Electric Equipment 2220 W 2220 - 0 0 -
People 0 0 0 0 ] 0
Infiltration - 0 0 - 0 1]
Miscellaneous - 0 0 - 0 0
Safety Factor 10% / 10% 272 0 10% 110 0
>> Total Zone Loads - 2097 0 - 1206 0
TABLE 6.1.B. Envelope Loads For Space "UPS room" In Zone "UPS room"
COOLING COOLING HEATING
Area U-Value Shade TRANS SOLAR TRANS
(m*} (WI(m*-K)) Coeff. (W) (W) (W)
S EXPOSURE
WALL 16 0,442 - 69 - 225
DOOR 5 0,500 - -4 - 77
W EXPOSURE
WALL 34 0,442 - 168 - 475
H EXPOSURE
ROOF 22 0,223 - 49 - 159
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July DESIGN COOLING DAY, 1500

TABLE 1: SYSTEM DATA
Dry-Bulb Specific Sensible Latent
Temp Humidity Airflow| CO2 Level Heat Heat
Component Location (*C) (kg/kg) (Lis) (ppm}) (W) (W)
‘Ventilation Air Inlet 280 0.01272 1055 400 5229 8672
‘Vent - Return Mixing Outlet 247 0,01051 5075 458 - -
Preheat Coil Qutlet 247 0,01051 5075 458 0 -
Central Codling Coil Qutlet 149 0,00991 5075 458 60311 9007
Supply Fan Outlet 16,0 0,00981 2075 458 G766 -
Cold Supply Duct Outlet 16,0 0.00991 S075 458 - -
Zone Air - 238 0,00993 2075 473 48315 330
Return Plenum Outlet 23.9 0,00993 5075 473 0 -
Arr Density x Heat Capacity x Conversion Factor: At sea level = 1,207, At site altitude = 1,206 WAL/5-K)
Arr Density x Heat of Vaparization x Conversion Factor: At sea level = 2847,6; At site aftitude = 23458 W/(L/s)
Site Altitude = 50 m
TABLE 2: ZONE DATA
Zone Terminal Zone
Sensible Zone Zone Zone coz2 Heating Heating
Load T-stat Cond Temp| Airflow Level Coil Unit
Zone Name (W) Mode (W) {*C) (L/s) (ppm) (W) (W)
Battery room 1 466 Deadband 507 18,0 215 468 Q0 0
Battery room 2 466 Deadband 507 18,0 215 468 Q 0
Instrument Rack room 23102 Deadband 23117 22,9 2758 468 ] 0
MCC room 17138 Deadband 17165 209 1027 468 0 0
Local Control room 4141 Deadband 4149 228 505 524 0 0
UPS room 2844 Deadband 2869 227 355 468 0 0
Hourly Analysis Program 5.11 Page 11 of 14
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WINTER DESIGN HEATING

TABLE 1: SYSTEM DATA
Dry-Bulb Specific Sensible Latent
Temp Humidity Airflow| CO2 Level Heat Heat
Component Location (*C) (kg/kg) (Lis) (ppm}) (W) (W)
‘Ventilation Air Inlet -100 0.00160 1055 400 -30683 0
‘Vent - Return Mixing Outlet 9.1 0,00160 5075 431 - -
Preheat Coil Qutlet 14,0 0,00160 5075 431 30034 -
Central Codling Coil Qutlet 14,0 0,00160 5075 431 0 0
Supply Fan Outlet 15,1 0,00160 2075 431 G766
Cold Supply Duct Outlet 15.1 0.00160 S075 431 - -
Zone Air - 14,1 0,00160 2075 438 -6117 4]
Return Plenum Outlet 14.1 0,00160 5075 439 0
Arr Density x Heat Capacity x Conversion Factor: At sea level = 1,207, At site altitude = 1,206 WAL/5-K)
Arr Density x Heat of Vaparization x Conversion Factor: At sea level = 2847,6; At site aftitude = 23458 W/(L/s)
Site Altitude = 50 m
TABLE 2: ZONE DATA
Zone Terminal Zone
Sensible Zone Zone Zone coz2 Heating Heating
Load T-stat Cond Temp| Airflow Level Coil Unit
Zone Name (W) Mode (W) {*C) (L/s) {ppm) (W) (W)
Battery room 1 -276 Deadband =316 13,9 215 4389 Q0 0
Battery room 2 -276 Deadband -316 139 215 435 Q 0
Instrument Rack room -1637 Deadband -1357 14,7 2758 439 ] 0
MCC room -1340 Deadband -1913 13,6 1027 439 0 0
Local Control room -1666 Deadband -1276 13,0 505 439 0 0
UPS room -1206 Deadband -938 12,9 355 439 0 0
Hourly Analysis Program 5.11 Page 12 of 14
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Location: Rotterdam, Netherlands
Altitude: 5,0 m.
Data for: July DESIGN COOLING DAY, 1500
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Location: Rotterdam, Netherlands

Altitude: 5,0 m.

Data for: WINTER DESIGN HEATING
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Project Name: Rotterdem RDCG - OFB and Labo in MNA 13-07-21 071472021
Prepared by: 26 03:.04

|Dedicated Qutdoor Air System (DOAS) Sizing Summary for Split system for Fire Command

Air System Information

Air System Name . Split system for Fire Command Number of zones 1
Equipment Class TERM Floor Area 336 m*
Air System Type SPLT-FC Location Rotterdam, Netherlands

Sizing Calculation Information
Calculation Months Jan to Dec Zone Lfs Sizing Sum of space airflow rates
Sizing Data Calculated Space Lfs Sizing ............... Individual peak space loads

NOTE: No other data is applicable for a Terminal Units air system without a Dedicated Outdoor Air System (DOAS).
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Zone Sizing Summary for Spﬁt system for Fire Command
P
Prepared by: Ing. 2e 2E

roject Name: Rotterdam RDCG - OFB and Labo in MNA 13-07-21 071472021
03:04
Air System Information
Air System Name . Split system for Fire Command Number of zones 1
Equipment Class TERM Floor Area 336 m*
Air System Type SPLT-FC Location Rotterdam, Netherlands
Sizing Calculation Information
Calculation Months Jan to Dec Zone Lfs Sizing Sum of space airflow rates
Sizing Data Calculated Space Lfs Sizing ............... Individual peak space loads
Terminal Unit Sizing Data -COO“HQ
Total Sens Coil Coil Water Time
Caoil Coil Entering Leaving Flow of
Load Load DE/WB DE /WB @ 50K Peak Coll Zone
Zone Name (kW) (kW) (°C}) (°C) (Lfs) Load Li(s-m?)
Fire Command Center 14,9 144] 246/7181| 1537147 - Jul 1500 3842
Terminal Unit Sizing Data - Heating, Fan, Ventilation
Heating Htg Cail
Heating Coll Water Fan OA Vent
Coil Ent/Lvg Flow Design Fan Fan Design
Load DB @50 K Alrflow Motor Motor Airflow
[Zone Name (kW) {“C) (L/s) (L/s) (BHP) (kW) {Lis)
Fire Command Center 24! 211/2286 - 1281 0,163 0,128 56
Zone Peak Sensible Loads
Zone Zone Zone
Cooling Time of Heating Floor
Sensible | Peak Sensible Load Area
(Zone Name (kW) Cooling Load (KW) (m?)
Fire Command Center 14,0 Jun 0200 0.3 33.6
Space Loads and Airflows
Time of
Cooling Peak Alr Heating Floor
Zone Name / Sensible Sensible Flow Load Area Space
Space Name KMuit. (kW) Load (L/s) (kW) {m?) Li{s-m?)
Fire Command Center
Fire Command Center 1 14,0 Jun 0200 1281 0.3 33,6 38,42
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Ventilation Sizing Summary for Split system for Fire Command
Project Name; Rotterdam RDCG - OFB and Laboin MMA 13-07-21 LR e Velied )
Prepared by =& 03:04
1. Summary
Wenfilation SzngMethad ______ Sum of Space OA Alrflows

2. Space Ventilation Analysis

2.1 Zone: Fire Command Center

qui q
Supply Air| Outdoor Air| Outdoor Alr] Outdoor Alrl Outdoor Air|  Outdoor Air
LS Lisiparson; Lifs-m? Lis)| (% of suj L/s|

Floor Areal Maximum

Zone Name [ Space Name Mult, {me)| Cecupants

Fire Center

| Fire Command Center 1 33,6 56,0

[Totals {incl. Space 56,0
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Prepared by: 26

Air System Design Load Summary for Spﬁt system for Fire Command
Project Name: Rotterdam RDCG - OFB and Labo in MNA 13-07-21

0742021
03:.04

DESIGN COOLING DESIGN HEATING
COOLING DATA AT Jul 1500 HEATING DATA AT DES HTG
COOLING CADB/WE 28,0°C/21,0°C HEATING OA DB/WB -10,0°C/-10,0°C

Sensible Latent Sensible Latent
ZONE LOADS Details (W) (W) Details (W) (W)
Window & Skylight Solar Loads 0 m* 0 - 0om* - -
Wall Transmission 0 m* 0 & 0 m* 0 =
Roof Transmission 34 m?* 44 - 34 m* 240 -
Window Transmission 0 m* 0 = 0 m* 0 =
Skylight Transmission 0 m* 0 - 0 m? 0 -
Door Loads 0 m* ] - 0 m* 0 -
Floor Tri ission 34 m* 0 - 24 m* 0 -
Partitions 0m* 0 - 0 m* ] -
Ceiling om* 0 - o m* 1] -
Overhead Lighting 672'W G672 - 0 4] -
Task Lighting 0w 0 - ] 1] -
Electric Equipment 12000 W 11999 - 0 0 -
People 0 0 0 0 0 0
Infiltration - 0 0 - 0 1]
Miscellaneous - 0 0 - ] 0
Safety Factor 10% /10% 1272 1] 10% 24 0
>> Total Zone Loads - 13887 0 - 264 0
Zone Conditioning - 14025 0 - 376 1]
Plenum Wall Load 0% 0 - 0 0
Plenum Roof Load 0% 0 - 0 0 -
Plenum Lighting Load 0% 0 0 0
Exhaust Fan Load 0L/s 0 - 0L/s 0 -
‘Ventilation Load 56 L/s 248 419 56 L/s 2189 0
entilation Fan Load 0L/s ] - 0L/s 0 -
Space Fan Coil Fans - 129 - - -129 -
Duct Heat Gain / Loss 0% 0 - 0% 0 -
>> Total System Loads - 14403 419 - 2436 0
Terminal Unit Cooling - 14403 455 - 0 0
Terminal Unit Heating - 0 - - 2436 -
>> Total Conditioning - 14403 455 - 2436 0
Key: Positive values are clg loads Positive values are htg loads

Megative values are htg loads Negative values are clg loads
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Space Design Load Summary for Spﬁt system for Fire Command
Project Name: Rotterdam RDCG - OFB and Labo in MNA 13-07-21 071472021
Prepared by: 26 03:04

TABLE1.1.A. Component Loads For Space "Fire Cc and Center" In Zone "Fire C 1d Center"
DESIGN COOLING DESIGN HEATING
COOLING DATA AT Jun 0200 HEATING DATA AT DES HTG
COOLINGOADB/WB 18,9°C/18,3°C HEATING OADB/WB -10,0°C/-10,0°C
QOCCUPIED T-STAT 24,0 °C QCCUPIED T-STAT 22,0 °C
Sensible Latent Sensible Latent
SPACE LOADS Details (W) (W) Details (W) (W)
Window & Skylight Solar Loads 0m? 0 - 0m? - -
\Wall Transmission 0 m* 0 - 0 m* 0 -
Roof Transmission 34 m* 72 - 24 m* 240 -
Window Transmission 0 m* ] - 0 m* 0 -
Skylight Transmission 0 m? 0 - 0 m? 0 -
Door Loads 0m* 0 - 0 m* ] -
Floor Transmissicn 34 m* 0 - 34 m* 0 =
Partiticns 0 m* 0 - 0 m* 0 -
Ceiling o m* 0 - om* 1] -
Overhead Lighting 672W 672 - 0 0 -
Task Lighting oW 0 - 0 0 -
Electric Equipment 12000 W 11999 - 0 0 -
People 0 0 0 0 ] 0
Infiltration - 0 0 - 0 1]
Miscellaneous - 0 0 - 0 0
Safety Factor 10% / 10% 1274 0 10% 24 0
>> Total Zone Loads - 14017 0 - 264 0
TABLE 1.1.B. Envelope Loads For Space "Fire Command Center" In Zone "Fire Command Center"
COOLING COOLING HEATING
Area U-Value Shade TRANS SOLAR TRANS
(m*} (WI(m*-K)) Coeff. (W) (W) (W)
H EXPOSURE
ROOQF 34 0,223 - 72 - 240
Hourly Analysis Program 5.11 Page 5 of ¥

TECHNIP ITALY S.p.A. - 00148 ROMA - Viale Castello della Magliana, 68



The present document or drawing is property of TECHNIP ITALY S.p.A. and shall not, under any circumstances, be totally or partially, directly or indirectly, transferred, reproduced, copied, disclosed or used, without its prior written consent, for any purpose and in any way other than that for which

it is specifically furnished or outside the extent of the agreed upon right of use.

NESTE

TECHNIP Project N° Unit Document Code  Serial N° Rev. Page
ENERGIES  082755C 076 CN 3443 0002 A 92/96

CONFIDENTIAL
RDCG (Rotterdam Capacity Growth) — DEFINITION PHASE

NESTE
System Psychrometrics for Split system for Fire Command
Project Name: Rotterdam RDCG - OFB and Labo in MNA 13-07-21 071472021
Prepared by: Ing. 26 2E 03:.04
l July DESIGN COOLING DAY, 1500 |
TABLE 1: SYSTEM DATA
Dry-Bulb Specific Sensible Latent
Temp Humidity Airflow| CO2 Level Heat Heat
Component Location (*C) (kg/kg) (Lis) (ppm) (W) (W)
\entilation Air Inlet 280 0.01272 56 400 248 418
‘Vent - Return Mixing Outlet -17.8 0,00000 0 4] - -
‘Ventilation Fan Outlet -17.8 0,00000 0 0 0 -
Zone Air - 243 0,01018 1201 0 14025 0
Return Plenum Outlet -17.8 0,01018 1281 0 0
Air Density x Heat Capacity x Conwversion Factor: At sea level = 1,207; At site altitude = 1,206 WAL/5-K)
Arr Density x Heat of Vaporization x Conversion Factor: At sea level = 2947,6; At site altifude = 29458 W/(L/s)
Site Altitude = 50 m
TABLE 2: ZONE DATA
Dry-Bulb Specific Sensible Latent
Temp Humidity Airflow| CO2 Level Heat Heat
[Component Location (c) (kg'kg) Ls) {ppm) (W) W)
Fire Command Center (
Cooling )
Wentilation Air - - - 56 - - -
Cooling Coil Inlet - 246 0,01030 1201 0 - -
Cooling Coil Qutlet - 15,3 0,01018 1291 0 14403 455
Heating Coil Inlet - 15.3 0.01018 1291 0 - -
Heating Coil Outlet - 153 0,01018 1291 0 0 -
Zone Air - 243 0,01018 1291 0 14025 -
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Project Name: Rotterdam RDCG - OFB and Labo in MNA 13-07-21 071472021
Prepared by: Ing. 26 2E 03:.04
l WINTER DESIGN HEATING |
TABLE 1: SYSTEM DATA
Dry-Bulb Specific Sensible Latent
Temp Humidity Airflow| CO2 Level Heat Heat
Component Location (*C) (kg/kg) (Lis) (ppm) (W) (W)
\entilation Air Inlet -10.0 0.00160 56 400 -2188 0
‘Vent - Return Mixing Outlet -17.8 0,00000 0 4] - -
‘Ventilation Fan Outlet -17.8 0,00000 0 0 0 -
Zone Air - 224 0,00161 1201 0 -376 0
Return Plenum Outlet -17.8 0,00161 1281 0 0
Air Density x Heat Capacity x Conwversion Factor: At sea level = 1,207; At site altitude = 1,206 WAL/5-K)
Arr Density x Heat of Vaporization x Conversion Factor: At sea level = 2947,6; At site altifude = 29458 W/(L/s)
Site Altitude = 50 m
TABLE 2: ZONE DATA
Dry-Bulb Specific Sensible Latent
Temp Humidity Airflow| CO2 Level Heat Heat
[Component Location (c) (kg'kg) Ls) {ppm) (W) W)
Fire Command Center (
Deadband
Wentilation Air - - - 56 - - -
Cooling Coil Inlet - 214 0,00161 1201 0 - -
Cooling Coil Qutlet - 211 0,00161 1291 0 0 0
Heating Coil Inlet - 21,1 0,00181 1291 0 -
Heating Coil Outlet - 226 0,00161 1291 0 2436 -
Zone Air - 22.4 0,00181 1291 0 -376 -
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5.7. Air system sizing summary — Chilled and Hot water systems
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Plant Sizing Summary for Chilled water system

|R0tter\:lam RDCG - OPB and Labo in MNA 13-07-21

07152021
Ing. 26 2E 09:17
1. Plant Information:
Plant Name Chilled water system
Flant Type Generic Chilled Water
Design Weather Rotterdam, Netherlands
2. Cooling Plant Sizing Data:
Maximum Plant Load 367,6 kW
Load occurs at Jul 1500
mékW 54 mPRW
Floor area served by plant 19811 m?
3, Coincident Cooling Loads for Jul 1500
System
Cooling
Coll Load
Air System Name Mult.
Fresh air AHU for Labor. rooms 1 237.8
(AHUs for Technical rooms 1 693
Offices - Fresh air & fan coils 1 60,5
Air system loads are for coils whose cooling source is 'Chilled Water' or 'Any’.
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Plant Sizing Summary for Hot water - heat pumps
Rotterdam RDCG - OPB and Labo in MNA 13-07-21
Ing. Mauro Petriccione

07152021
09:21
1. Plant Information:
Plant Name Hot water - heat pumps
Flant Type Generic Hot Water
Design Weather Rotterdam, Netherlands
2. Heating Plant Sizing Data:
Maximum Plant Load 3484 kW
Wim?* 1759 Wim*
Floor area served by plant 19811 m?
3. Coincident Heating Loads for Winter Design
System
Heating
Coil Load
Air System Name Mult. [kWv]
|AHUs for Technical rooms 1 30,0
Fresh air AHU for Laber. reoms 1 2437
Offices - Fresh air & fan coils 1 4.7
Air system loads are for coils whose heating source is ' Hot Water " or " Any ',
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