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ARTICLE INFO ABSTRACT

In hospitals, the issue of energy conservation, indoor climate control,
and air conditioning is of particular importance, due to the high
complexity and strict considerations in terms of comfort and safety.
Hence, energy performance evaluation and energy efficiency measures
for hospital departments are more complex compared to other
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Accepted 05 July 2022 buildings. In this study, the energy system of a hospital has been

modeled using Design-Builder software and the results have been
Keywords: validated by the hospital's energy bills. Then, several scenarios have
Energy efficiency been proposed in order to reduce the energy demand for heating or

cooling and improve the efficiency of primary energy systems. The
amount of energy conservation in each scenario has been estimated.
Ghiasi Hospital, located in the southwest of Tehran, was selected as
the case study. Based on the modeling step, the current energy system
of the hospital consumes 3.08 GWh of electricity and 4.23 GWh of gas
annually. Adding a thermal recovery system can reduce the gas
consumption of the system by 30%. On the other hand, improving the

lighting system can save 22% in electricity consumption.

Thermal recovery
Hospital’s energy system
Design-Builder software

building sealing, improvement of building shells and
improvement of the lighting system.

Introduction

Hospitals are among buildings with high energy
consumption and complex energy system due to the
use of several diagnostic and treatment equipment.
Therefore, reducing hospitals' energy consumption

Results and discussions
Based on the modeling results, the current energy

by improving the efficiency of different parts of the
system will control the environmental impact of this
part and increase overall sustainability. In this
research, the energy system of a hospital as a
complex and large-scale structure was studied and
the feasibility of improving the efficiency of its
energy system via various approaches has been
investigated.

Model description

A hospital located in Tehran, Iran was selected as the
case study and its energy system has been simulated
using Design-Builder software. The validity of the
obtained model has been confirmed using energy
bills. Then, several scenarios have been proposed to
reduce the energy consumption of the system and the
amount of energy reduction caused by them has been
estimated using software. These scenarios include the
use of a heat recovery system, improvement of
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system of the hospital consumes 3.08 GWh of
electricity and 4.23 GWh of gas annually. Adding a
thermal recovery system can reduce the gas
consumption of the system by 30%. On the other
hand, improving the lighting system can save 22%
in electricity consumption. Insulating the system
reduces the energy required for heating by 7% and
reduces gas consumption by 5% in the winter
season. Improving the sealing of the building
reduces the annual consumption of gas by 2%.

Each of the proposed scenarios reduces a certain
amount of annual energy consumption in the model.
By comparing the reduction rate of different
scenarios, it is possible to compare their role in
reducing the system’s energy consumption. Adding
heat recovery (scenario A) technology to the energy
system has the leading role in reducing system gas
consumption and causes a 68% reduction in annual
heating and a 30% saving in annual gas
consumption, which is the most effective scenario
for system gas consumption.
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Insulating the system (scenario B) reduces the
energy required for heating by 7% and decreases
gas consumption by 5% in the winter season, and
after scenario A, it ranks second in the area of
reducing the model’s gas consumption.

The improvement of the lighting system has the
greatest effect on the system's electricity demand
and causes a 22% reduction in the model's
electricity demand.

Improving the sealing of the building reduces
the annual consumption of gas and electricity by
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2% and 0.6%, respectively. Although it has an
insignificant effect on reducing energy consumption
compared with other scenarios, it can be a suitable
option to moderate the energy consumption of the
model, if its operational costs are reasonable.

Due to the higher price of electricity than gas,
scenarios that decrease electricity consumption have
a greater impact on reducing cost. All operational
and economic aspects should be considered to
choose the best scenario.
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1. Combined Heat and Power
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