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Abstract:

Dr L H Hiranandani Hospital pioneered some measures to conserve energy and also water in
the daily hospital operation. It has been able to save energy from the state allocated quota
and return some to the National power grid. The hospital conforming to ASHRAE standards
for the environment within. India is heavily dependant on rain and other natural sources for
water. At the design stage Rain water harvesting was planned. This has paid rich dividends.
It helps reduce the water intake from the Government and at the same time accrues hospital
savings

This paper will highlight the planning and benefits that has been derived from the forward
thinking and planning
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1. Summary: Commercial office buildings are often criticized for wasting energy by
using inefficient methods to keep occupants cooled and rooms well lit. But hospitals,
which operate 24 hours a day, seven days a week, consume two-and-a-half times as
much energy as office buildings. Hospitals are among the most complex and energy-
intensive facilities. Typically around 15-20 percent of a hospital s operational expense
is spent on energy and water. While designing the Dr L H Hiranandani Hospital due
care had been taken to ensure that the hospital is energy efficient. The hospital is a
tertiary and quaternary care hospital with a 130 beds. Out of these 32 beds are in the
critical care

2. Introduction:

a. Hospital layout & services snapshot: At the time of conceptualizing the
project the aim was to keep it energy efficient. The services systems for Dr. L.
H. Hiranandani Hospital, Mumbai were conceptualized based on Architectural
drawings, ASHRAE & relevant IS design standards to produce a concept which
is an integrated whole.

The hospital layout for the first phase consisted of basement plus six floors
including 4 patient floors (in Phase-1), with total built-up area of approx 210,000
sq. feet. The phase 2 expansion additional six floors.

The basement houses the imaging sciences, staff dining, blood bank, complete
hospital stores auditorium other staff facilities and car park. Ground floor has a
double height entrance lobby, that is arguably the tallest amongst all hospitals in
India and the OPD complex, casualty and cafeteria. First floor houses the
laboratory, physiotherapy, another OPD complex, preventive health check &
administration. Second floor houses the surgery complex, ICU and NICU and
the delivery suites. Third floor is dedicated to the Cardiac complex and also the
department of human reproduction. Thereafter there are the patient residencies

The Plumbing & Fire Fighting plant room, water tanks and LT Room are housed
in the basement. HVAC plant room is housed on the terrace of fourth floor and
HT substation & D.G. Sets are located in the adjacent college plot. All services
like chilled water piping, cables, plumbing piping are concealed using vertical
shafts, floor cutouts and floor fill, in service areas. Toilets are mechanically
ventilated by a central exhaust system.

The hospital is fully air-conditioned except for the corridors that have treated
fresh air. The services were based on the hospital requirements and also on the
advice rendered by the hospital consultants inputs, design standards and
design parameters.



/P€

[ ]

imecca
ac

(0)15 CONFERENCIA DE LA ORGANIZACION ASIA PACIFICO DE CALIDAD

v
XXXVII CONGRESO NACIONAL DE CONTROL DE CALIDAD Q
28 Convenci n Nacional de Crculos de Calidad ‘
ler Foro Asia Pac fico de Trabajo en Equipo
180 Foro Internacional de IMECCA sobre la ISO 9000
110 Foro Internacional de IMECCA sobre la ISO 14000 '3
3er Foro Internacional de IMECCA sobre la OHSAS 18000 Q!’
Cd. de M@xico, octubre 7 al 10 del 2009.

Basis of design :
The city of Mumbai is located in the tropics with an altitude of 11 meters above
the sea level. The outdoor design conditions for Mumbai are Summer Dry Belt.
0] The Heating Ventilation Air Conditioning (HVAC) system has been
designed to provide year around thermal environment control.
(i) Filtration levels for different areas :
3 grades of filtration efficiencies had been considered depending upon
the requirement which is provided in the following table

Table 1

Sr. No. Filter Function

1 3 stage | Pre-filter  microver &
HEPA filter upto 0.3
micron particle size

2 2 stage | Pre-filter & microver upto
5 micron particle size

3 1 stage | Pre-filter upto 20 micron
particle size

(i)  Mechanical Ventilation System : every area in the hospital was
provided with the Mechanical Ventilation System that specified the
number of air changers per hour. To illustrate k itchen (full cooking) 40

45 air changes per hour supply and exhaust respec tively.
The assumption air conditioning loads were as given in table 4 below :

Care was taken to see that the building was east west facing. The
windows were hermitically sealed double pane to reduce the AC load as
well as the noise level. The following assumptions were made for
electrical load for HVAC system for phase 1 only.

ELECTRICAL LOAD (Phase-1) BUA 210,000 square feet
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Table 2
Sr Operating | Diversity | Maximum | Emergency
No Description Load Demand Power
(KW) (Kw) (Kw)
1 | Lighting 320 0.9 288 288
2 | Convenience Power 160 0.4 64 -
3 | HVAC 606 0.9 405 250
4 | Medical Loads * 400 0.6 240 50
5 | Computers & Electronic | 25 0.8 20 20
Equipment *
6 | Elevators 100 0.9 90 90
7 | Plumbing, Drainage & Fire
Fighting 70 0.9 63 20
System
8 |Landscape & External |15 1.0 15 -
Lighting
9 | Geysers (80 Nos.) 200 0.4 80 -
10 | Laundry & Kitchen * 140 0.6 84 25
TOTAL 2036 KW 0.72 1349 KW 743 KW
With overall diversity of 0.8, 1174 KVA
and PF of 0.92, demand
load will be
Emergency Power 743KVA
@ 80% overall diversity &
@ 0.8 P.F., demand will be
Provide 1 No. 750 KVA
D.G. Set.
* Note :

Medical Load, Computers, Kitchen & Laundry equipment load shall be confirmed by
Hospital Consultant / Owner.
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The estimated make up water required for cooling towers was calculated at 56.. litres
of water per day based on 16 hour peak load requirement.

(v)  The electrical system
Source of supply was from the national grid by the Tata Power Company. It was
expected that they will make High Tension (HT) power at 22 KW available for
meeting 100% demand load. For safety and redundancy two such HT panels ,
transformers and isolation panels would made available to the hospital by the
said company. The total load calculated was 1250 KVA. There was a 50 cycles

step down oil filled power transformer located outdoors.

(vi)  Nlumination lux levels
The illumination and lux levels for the hospitals were as per building standards.
To illustrate the type of lighting has been delam inated in the table below :

Table 3
Space Type of Lighting [llumination level
(LUX)
Corridor and General Fluorescent / PL lamps. 150
Offices Fluorescent mirror 300
optics  with  energy  efficient
lamp for general lighting and
PL/SL lamps for task
lighting
Imaging, Post Operative, Fluorescent with wards, House 200
Keeping energy efficient lamp
(except MRI, which shall have
incandescent lights)
Surgery Complex, and Fluorescent with energy efficient 300
critical areas lamp
Service Areas Fluorescent with energy efficient 250

lamp for general lighting

Emergency lighting were also catered for and these were fixtures, corridor, fire stairs and
critical care with built-in battery back-up for 30 minutes operation. The hospital also was to
provide for Uninterrupted Power Supply (UPS) which was as part of project cost but not linked

5
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to energy saving measures that were adopted by the hospital. It was decided to have diesel
generators for the hospital to have emergency power supply in case of erratic power supplies.

(vii) Water requirement :
Water for domestic use for the complex was to be based on provision of the
1S:1172/SP:35 of 1987 and prevalent

Water supply and sewage disposal system were designed on the basis of these
parameters. The categories of water supply were :

Domestic water supply : The domestic water supply was to be obtained for
domestic water storage and the water was to be passed though pre filter and
chlorinator before storing in the domestic water storage tank.

Soft water is stored in a separate soft water tank which was basically flushing
water and water to make up for the cooling towers. The domestic water
requirements is as given in the table below :

Table 4
S. Description |Occup- |Total |Flushing |Cold Water Hot Water Total |Gross
No. ancy Occu- Cw Water
pancy
LPCD |LPD |LPCD |LPD |LPCD LPD LPD LPD
1 Patient Beds |220* 220 65 143 200 |4400 185 40700 58300 99000
00 0
2 Staff &|150 450 15 675 |20 9000 10 4500 15750 20250
Employees 0
(3 Shift/day)
3 Visitors (880,880 880 11 968 6 5280 - - 14960 14960
persons/day 0
)
4 Kitchen 220 660 -- - 16 1056 8 5280 10560 15840
3 0
meals/bed)
5 Irrigation -- 5,000 --- 5,000 5,000
water
requirement
6 Deionized |- -- -- - |- 5,000 -- -- 5000 5000
Water for
OTs
7 Filter
Backwash
Sand Filter @ 10 Lps for 20| 12,00 12000 12000
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minutes 0
Water body makeup (Assumed) 2,000 2000 2000
TOTAL | | | 30730 92840 50480 123570 174050
SAY (Litre / Day) 175000

Note : Hospital Consultant / Owner will identify and confirm the quality of water required for
CSSD and for other medical usage.

LPD - Liters per day
LPCD - Liters per capita per day
* Including future expansion (Phase - 2)

(viii) Fire fighting system
A well equipped hospital fire fighting system was also designed with jockey
pumps, hydrant pumps, sprinkler pump, diesel engine driven pumps and booster
pumps to ensure complete security and fire fighting capability within the hospital.

3. General theory energy conservation
Continual advances in medicine and technology necessitate high energy outputs
including water supply within the hospital. This means there needs to be constant re-
evaluation of the energy requirement to the entire facility. Medical evidence shows that
proper air-conditioning is helpful in preventing and breaking many conditions, but the
relatively centering of the air conditioning demand efficient operations to ensure
economical energy management.

4. Practical application

Process application is dictated by strategic considerations and forethought. Some
pertinent questions need to be answered to plan energy requirement and also the
saving

What is gross requirement of power supply?

What are the best energy efficient equipments in the market to meet requirement?
What is capital investment cost?

What is return on investment period?

What is profit to the organization from the equipment & its operating/maintenance cost
in future?

Some of the processes this hospital set in place at the design stage are






