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Indirect calorimetry on the metabolic rate of sitting, standing
and walking office activities

Yongchao Zhdi™, Minghui Li*®, Siru Gad® Liu Yandg'®, Hui Zhang, Edward Aren$ Yunfei Gad

®State Key Laboratory of Green Building in Westehin@, Xi’an University of Architecture and Techngig
Xi'an, Shaanxi, 710055, China
®College of Architecture, Xi'an University of Arcleitture and Technology, Xi'an, Shaanxi, 710055, &hin
Center for the Built Environment, UC Berkeley, Beldy, CA 94720 USA
School of Architecture and Urban Planning, Guangddniversity of Technology, Guangzhou, 510090, @hin

"Corresponding to: zhaiyongchao@xauat.edu.cn

Abstract: Metabolic rate was measured on 60 college stud80tsvomen and 30 men) while reclining
at rest (Re), sitting (quiet-SQ, typing-ST anchfiliSF), standing (quiet-STQ, typing-STT and fili&g¥F),
and walking on a treadmill at 1.0, 2.0, 3.0, 4.0, &d 6.0 km/h. Each activity was measured fomir®
using a wearable high-precision metabolic syste@JNMD K5) that samples the oxygen consumption
rate (VO,) and carbon dioxide generation rateO®,). Metabolic rate was then calculated per the 1ISO
8996 method. The average metabolic rates wereSD8=(0.2) met for reclining, 0.9 (SD = 0.2), 1.M(S
=0.2), and 1.2 (SD = 0.2) met for SQ, ST, and1S&,(SD = 0.2), 1.1 (SD = 0.2), and 1.3 (SD = ng}

for STQ, STT, and STF, and were 1.8 (SD = 0.3),(8300 = 0.3), 2.5 (SD = 0.3), 3.0 (SD = 0.4), 3.8(S

= 0.5), and 4.9 (SD = 0.6) met for walking at 1&dm/h. Differences were found between these
measured metabolic rates and those presented stingxiinternational comfort standards. 1SO and
ASHRAE standards overestimate metabolic rate ftngi and standing activities by 10-20%, and
underestimate metabolic rate for walking activitigs5-9% in ISO, and by more than 20% in ASHRAE.
No gender differences were found in metabolic rafeall the activities tested. We encourage further
development of a database of metabolic rates fizesf activities for people of different age, raaad

geographical locations.
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