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Project: Temporary ICU |
Engineer: Kevin Pugh | Date: 07/04/2026

Summary

This report details the calculated medical gas diversified flow requirements for 2 hospital
area(s) based on HTM 02-01 standards. Below are our recommendations for diversified flow
and the general pipe sizes for the installation.

All pressure losses are calculated with an extra 25% on the measured length to account for
valves and fittings in accordance with HTM02-01 Appendix G 13.

Area Requirements
Med

Area Units (cl)_zlmin) Gj/rmin) Yl_a/::::;n
Critical Care ICU 4 23.50 200.00 70.00
CPAP Ventilation 1 56.25 - -
Critical Care ICU 6 32.50 280.00 90.00
CPAP Ventilation 2 112.50 - -
Total Requirements

Gas Type Total Flow (L/min)

0O, 224.75

Med Air 480.00

Vacuum 160.00

Detailed Calculations
Critical Care ICU (4 units)

0,: 23.50 L/min

10 + (4 - 1) x 6 x 3 + 4 = 23.50 L/min
Med Air: 200.00 L/min

80 + (4 - 1) x 80 + 2 = 200.00 L/min
Vacuum: 70.00 L/min

40 + (4 - 1) x 40 = 4 = 70.00 L/min

CPAP Ventilation (1 units)

0,: 56.25 L/min
75 x 1 x 0.75 = 56.25 L/min

Critical Care ICU (6 units)

0,: 32.50 L/min
10 + (6 - 1) x 6 x 3 + 4 = 32.50 L/min
Med Air: 280.00 L/min

80 + (6 - 1) x 80 + 2 = 280.00 L/min
Vacuum: 90.00 L/min

40 + (6 - 1) x 40 =+ 4

90.00 L/min

CPAP Ventilation (2 units)

0;: 112.50 L/min
75 x 2 x 0.75 = 112.50 L/min
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Plant Sizing
Flow
Gas Cylinder | Usable | Rate
Reserve Manifold Sizing Type Size Gas(l) | (Umin) Cylinders/Side
Oxygen Reserve 02 J sized 6800 225 4
Medical Air Reserve Manifold MA4 J sized 6800 480 8

Vacuum Plant Sizing

Triplex Vacuum Plant above
200l/min (Design Flow + 25%)
which complies with HTM02-
01 (1 Duty/2 Standby)

The manifolds are to be reserve manifolds HTM02-01 states they should last for 4 hours at
average flow. As the area they are serving is an ICU department the flow rate has not been
diversified any further from the full diversified flow.

Pressure Loss Data

Department Analysis

Each department is evaluated independently. System passes only if ALL departments meet their individual
pressure loss requirements.

Intensive Care Unit A - 4 -Beds - COMPLIANT V

Department Gas System Totals:

Gas System Total Pressure Loss Department Limit Status
Oxygen 0.5494 kPa 20 kPa PASS v
Medical Air 0.4927 kPa 20 kPa PASS v
Vacuum 0.6687 kPa 20 kPa PASS v

Department Status: All gas systems within department limits

Detailed Section Analysis:

Designation Gas System Pipe Size  Flow Rate (L/min)  Length (m) Pressure Drop (kPa) Status

A-B Oxygen 15 mm 75 10 0.2146 PASS v
A-B Medical Air 15 mm 80 10 0.2442 PASS v
A-B Vacuum 22 mm 40 10 0.1288 PASS v

B-C Oxygen 15 mm 80 12 0.2930 PASS v
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B-C Medical Air 22 mm 200
B-C Vacuum 22 mm 70
C-D Oxygen 15 mm 80
C-D Medical Air 22 mm 200
C-D Vacuum 22 mm 70

Pressure Loss Calculations:

A-B - Oxygen

HTM02-01 Calculation (Table A2):

P
P
P
P

(Liagjustea/ Ltable)

% (Qgesign/Qtable) 2 % APtapie

(12.5 m / 15 m) x (75 L/min / 391.0 L/min)?2
0.8333 x 0.0368 x 7.0 kPa

0.2146 kPa

A-B - Medical Air
HTM02-01 Calculation (Table A2):

P
P
P
P

(Liagjustea/ Ltable)

X (Qgesign/Qtable) 2 X APiapie

(12.5 m / 15 m) x (80 L/min / 391.0 L/min)?2
0.8333 x 0.0419 x 7.0 kPa

0.2442 kPa

A-B - Vacuum
HTM02-01 Calculation (Table AS5):

X (Qaesign/Qtapie) 2 X APrapie

(12.5 m / 15 m) x (40 L/min / 116.0 L/min)?
0.8333 x 0.1189 x 1.3 kPa

HTM02-01 Calculation (Table A2):

% (Qdesign/Qtable) 2 X APtaple

(15.0 m / 15 m) x (80 L/min / 391.0 L/min)?
1.0000 x 0.0419 x 7.0 kPa

P = (Ladjusted/Ltable)
P =

P =

P = 0.1288 kPa
B-C - Oxygen

P = (Ladjusted/ Ltabie)
P =

P =

P = 0.2930 kPa

B-C - Medical Air
HTM02-01 Calculation (Table A2):

X (Qdesign/Qtable) 2 X APtaple

(15.0 m / 15 m) x (200 L/min / 1135.0 L/min)
1.0000 x 0.0311 x 7.0 kPa

P = (Lagjusted/ Ltabie)
P =

P =

P = 0.2174 kPa
B-C - Vacuum

HTM02-01 Calculation (Table A5):

P = (Lagjusted/ Ltabie) X (Qaesign/Qtabie) 2 X APrapie

P = (15.0m / 15 m) x (70 L/min / 116.0 L/min)?
P = 1.0000 x 0.3641 x 1.3 kPa

P = 0.4734 kPa

C-D - Oxygen

HTM02-01 Calculation (Table A2):

P = (Lagjusted/Ltable) X (Qdesign/Qtable) 2 X APtapie
P=(2.5m / 8 m) x (80 L/min / 579.0 L/min)? x
P = 0.3125 x 0.0191 x 7.0 kPa

P = 0.0418 kPa

C-D - Medical Air
HTM02-01 Calculation (Table A2):

X (Qaesign/Qtapie) 2 X APrapie
x (200 L/min / 1677.0 L/min)?

0.3125 x 0.0142 x 7.0 kPa

HTM02-01 Calculation (Table A5):

P = (Lagjustea/ Ltanie)
P = (2.5m / 8 m)
P =

P = 0.0311 kPa
C-D - Vacuum

P = (Lagjustea/ Ltanie)
P=(2.5m / 8 m)

X (Qaesign/Qtapie) 2 X APrapie
x (70 L/min / 173.0 L/min)? x

X

2

X

.0 kPa

.0 kPa

.3 kPa

.0 kPa

7.0 kPa

.3 kPa

kPa

.0 kPa

kPa

12

12

0.2174

0.4734

0.0418

0.0311

0.0665

PASS v

PASS v

PASS v

PASS v

PASS v
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0.3125 x 0.1637 x 1.3 kPa
0.0665 kPa

P =

Intensive Care Unit B - 6 -Beds - COMPLIANT v

Department Gas System Totals:

Gas System Total Pressure Loss Department Limit
Oxygen 0.3953 kPa 20 kPa

Medical Air 0.8621 kPa 20 kPa
Vacuum 1.2298 kPa 20 kPa

Department Status: All gas systems within department limits

Detailed Section Analysis:

Designation Gas System Pipe Size  Flow Rate (L/min)  Length (m)

E-F Oxygen 15 mm 75 11
E-F Medical Air 15 mm 80 11
E-F Vacuum 22 mm 40 11
F-G Oxygen 22 mm 145 15
F-G Medical Air 22 mm 280 15
F-G Vacuum 22 mm 90 15
G-H Oxygen 22 mm 145 2
G-H Medical Air 22 mm 280 2
G-H Vacuum 22 mm 90 2

Pressure Loss Calculations:

E-F - Oxygen

HTM02-01 Calculation (Table A2):

P (Lagjustea/ Ltavie) % (Qdesign/Qtable) 2 X APrapie

P (13.8 m / 15 m) x (75 L/min / 391.0 L/min)2 x 7.0 kPa
2 0.9167 x 0.0368 x 7.0 kPa

P 0.2361 kPa

E-F - Medical Air

HTM02-01 Calculation (Table A2):

P (Lagjusted/ Ltable) % (Qdesign/Qtable) 2 X APtapie

P (13.8 m / 15 m) x (80 L/min / 391.0 L/min)2 x 7.0 kPa
2 0.9167 x 0.0419 x 7.0 kPa

P 0.2686 kPa

E-F - Vacuum

HTM02-01 Calculation (Table A5):

P = (Lagjusted/Ltable) % (Qdesign/Qtable) 2 X APtapie

(13.8 m / 15 m) x (40 L/min / 116.0 L/min)? x 1.3 kPa
0.9167 x 0.1189 x 1.3 kPa

P
P
P 0.1417 kPa

care Engmnneing and Fszate Managemant

Status
PASS v
PASS v

PASS v

Pressure Drop (kPa) Status

0.2361

0.2686

0.1417

0.1428

0.5325

0.9782

0.0164

0.0610

0.1099

PASS v

PASS v

PASS v

PASS v

PASS v

PASS v

PASS v

PASS v

PASS v


mailto:kevin@htm02-01designconsult.com
https://htm02-01designconsult.com/

+66(0)63 082 9692
kevin@htm02-01designconsult.com
https://htm02-01designconsult.com/

HTMO02-01 Designh Consulting
Specialist in HTM02-01 Design.

F-G - Oxygen

HTM02-01 Calculation (Table A2):

P = (Lagjustea/Ltavie) % (Qdesign/Qtable) 2 X APrapie

P=(18.8m / 15 m) x (145 L/min / 1135.0 L/min)? x 7.0 kPa
P = 1.2500 x 0.0163 x 7.0 kPa

P = 0.1428 kPa

F-G - Medical Air

HTM02-01 Calculation (Table A2):

P = (Lagjustea/Ltavie) X (Qdesign/Qtable) 2 X APrapie

P=(18.8m / 15 m) x (280 L/min / 1135.0 L/min)? x 7.0 kPa
P = 1.2500 x 0.0609 x 7.0 kPa

P = 0.5325 kPa

F-G - Vacuum

HTM02-01 Calculation (Table AS5):

P = (Lagjusted/Ltable) * (Qdesign/Qtable) 2 X APtaple

P = (18.8m / 15 m) x (90 L/min / 116.0 L/min)? x 1.3 kPa
P = 1.2500 x 0.6020 x 1.3 kPa

P = 0.9782 kPa

G-H - Oxygen

HTM02-01 Calculation (Table A2):

P = (Lagjusted/Ltable) * (Qdesign/Qtable) 2 X APtaple

P=(2.5m / 8 m) x (145 L/min / 1677.0 L/min)? x 7.0 kPa
P = 0.3125 x 0.0075 x 7.0 kPa

P = 0.0164 kPa

G-H - Medical Air

HTM02-01 Calculation (Table A2):

P = (Lagjusted/Ltable) * (Qdesign/Qtable) 2 X APtaple

P=(2.5m / 8 m) x (280 L/min / 1677.0 L/min)? x 7.0 kPa
P = 0.3125 x 0.0279 x 7.0 kPa

P = 0.0610 kPa

G-H - Vacuum

HTM02-01 Calculation (Table AS5):

P = (Lagjustea/Ltavie) % (Qdesign/Qtable) 2 X APrapie

P=(2.5m/ 8m) x (90 L/min / 173.0 L/min)? x 1.3 kPa
P = 0.3125 x 0.2706 x 1.3 kPa

P = 0.1099 kPa

Intensive Care Unit - COMPLIANT v

Department Gas System Totals:

Gas System Total Pressure Loss
Oxygen 0.3908 kPa

Medical Air 0.5017 kPa
Vacuum 0.9520 kPa

Department Status: All gas systems within department limits

Detailed Section Analysis:

Designation Gas System Pipe Size = Flow Rate (L/min)
I-J Oxygen 28 mm 225
I-K Medical Air 35 mm 480
I-L Vacuum 35 mm 160

sttan of Wesitncar Engnsng nd Frcate Managsmant

—

Department Limit Status

20 kPa PASS v

20 kPa PASS v

20 kPa PASS v
Length (m) Pressure Drop (kPa) Status
59 0.3908 PASS v
54 0.5017 PASS v
52 0.9520 PASS v
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Pressure Loss Calculations:

I-J - Oxygen

HTM02-01 Calculation (Table A2):

P = (Lagjustea/Ltavie) * (Qdesign/Qtable) 2 X APrapie

P = (73.8m / 61 m) x (225 L/min / 1047.0 L/min)? x 7.0 kPa
P =1.2090 x 0.0462 x 7.0 kPa

P = 0.3908 kPa

I-K - Medical Air

HTM02-01 Calculation (Table A2):
B (Lagjusted/ Ltable) X (Qdesign/Qtable) 2 X APtaple

P = (67.5m / 61 m) x (480 L/min / 1886.0 L/min)2? x 7.0 kPa
P =1.1066 x 0.0648 x 7.0 kPa

P = 0.5017 kPa

I-L - Vacuum

HTM02-01 Calculation (Table AS5):

P (Lagjustea/ Ltavle) % (Qdesign/Qtable) 2 X APrapie

(65.0 m / 61 m) x (160 L/min / 193.0 L/min)? x 1.3 kPa
1.0656 x 0.6873 x 1.3 kPa

0.9520 kPa

P
P
P

ENGINEER / AUTHORISED PERSON SIGN-OFF

Engineer/Authorised Person Name: Kevin Pugh

Title/Role: HTM02-01 Authorised Person (MGPS)

Registration Number: N/A

Date of Verification: 07-04-2026

Verification Notes/Comments: We have noticed there are O2 and VAC outlets located in
En-Suite Bathrooms; these are not required for HTM02-01 installations, the flow for these
outlets have not been taken into consideration as if the patient is in the bathroom, they
cannot also be in the ICU bed.

Kevin Pugh
Signature:

Note: This document should be reviewed and signed by a qualified Medical Gas Authorised Person or competent engineer to
verify compliance with HTM 02-01 standards.
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