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David Black - Global Product Marketing Manager for Modular Air Handling Units
I’ve worked in the HVAC sector since 1986 for English, German AHU manufacturers.

| am a CIBSE UK HVAC Group committee member and contributed material for the CIBSE Covid 19
ventilation guidance.
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EXCELLENCE IN SOLUTIONS

Food For Thought — Centrally ventilated apartment blocks - The traditional way Flﬁkth‘OUﬁ

Plate heat exchangers separate air streams
» No odour transfer
» No virus transfer

But

» Large footprint
» Expensive
» No moisture recovery




EXCELLENCGE /N SULU TIUNS

Low humidity is associated with increased prevalence of Influenza
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Influenza Virus Transmission Is Dependent
on Relative Humidity and Temperature
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Using the guinea pig as a model host, we show that aerosol spread of influenza virus is dependent upon both ambient
relative humidity and temperature. Twenty experiments performed at relative humidities from 20% to 80% and 5 °C,
20 °C, or 30 °C ndicated that both cold and dry conditions favor transmission. The relationship between transmission
via aerosols and relative humidity at 20 °C is similar to that previously reported for the stability of influenza viruses
(except at high relative humidity, 80%), implying that the effects of humidity act largely at the level of the virus
particle. For infected guinea pigs housed at 5 °C, the duration of peak shedding was approximately 40 h longer than
that of animals housed at 20 “C; this inaeased shedding likely accounts for the enhanced transmission seen at 5 °C. To
investigate the mechanism permitting prolonged viral growth, expression levels in the upper respiratory tract of
several innate immune mediators were determined. Innate responses proved to be comparable between animals
housed at 5 °C and 20 °C, suggesting that cold temperature (5 “C) does not impair the innate immune response in this
system. Although the seasonal epidemiology of influenza is well characterized, the underlying reasons for
predomnant wintertime spread are not clear. We provide direct, experimental evidence to support the role of
weather conditions in the dynamics of influenza and thereby address a long-standing question fundamental to the
understanding of influenza epidemiology and evolution.
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over 10 seasons in the United States and assess both forecast accuracy and error. Overall,
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Why not use a rotor?




Four leakage modes — It is modes 3 & 4 that we need to consider ~laktGroup

Exhaust Air Transfer Ration (EATR) is defined in EN 16798-3 as “level of carry over of extract air to the supply air”
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Purge sector
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1. Limiting internal air leakages across the rotary heat exchanger — REHVA publication /
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Federation of European Heating, . . . . . . .
Ventilation and Air Conditioning Associations A prerequisite for maintaining internal leakages low is the
correct positioning of fans. The most recommended
configuration includes both fans located downstream the
exchanger. In this configuration, with correctly balanced

pressures (p22-11 > 0) and properly set-up purge sector,
EATR is usually below 1%

3 REHVA Correct position of fans
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This is also the most energy efficient configuration.

1. Limiting internal air leakages across the rotary heat exchanger — REHVA publication /
See also 8. Eurovent 6/15 - 2021: Air Leakages in Air Handling Units



Carry Over
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Measurements
of Aerosol Transfer by
Rotary Heat Exchangers
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2. Measurements of Aerosol Transfer by Rotary Heat Exchangers.



Odour Transfer
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3. Clearing up a few myths in humidity recovery. 4. Energy Recovery Wheel. /
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Moisture exchange health benefits to IAQ
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Low ambient humidity impairs barrier function and
innate resistance against influenza infection

Erike Kuda™', Eric . Laura 1. Yockey™', Tastia Rakib®, Patrick W. Wong®, Robert 1. Homer™,
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In the temperate regions, seasonal influerma virus

thm-ﬁmvn-ﬁmnﬂh-m
remains undear. Here, we showed that housing Mxl congenic
mice in bow relative humidity makes mice mare susceptible to
severe disease fllowing respiratory challenge with influenz A
viruz, We find that inhalstion of dry air impairs mucodliary
dearance, innate antiviral deferse, and tissue repair. Mareover,
disease sxace dated by low mlative humidity was ameliora e d in
agpase-1/11-defident Mx1 mice, independent of viral burden
Singlecell BNA sequendng revealed that induction of IM-
stimulated genes in respanse ta viral infection was diminizhed in
mlﬁ)ludmsmﬂuhqdmluldmlmrh-nnﬂy
condition. Thess resuts indicate that expozure to dry Sir impairs
and
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nfluenza A virwses (LA V) cause seasom | infections warldwide,

leadding & half 2 million deaths annually (1, 2). AV outhreaks
acour during the winter months in Emperaie regions, pesking
hetween November amd Mardh in the Northern Hemisphere and
between Mayand Sept: inth isphere {3-5).
Several hrlmlmﬂmﬂ\lbcmuhuloﬂm!-mﬂny, in-
chuding fluctuations in e mperaure, humidity, indoor crowding,
ane surilight or vitamin [ exposure { 5-8). A key epidemickigical

Mzl comgenic mice & study hest response to LAV infection.
Maost lharatory mouse straim are highly snceptible to IAV
infection due o a defective Ml gene, an important 150 agaimt
TAV (13, 14). Mal aongenic mice neveal the neassity of RIG-1
sigmaling through MAVS and TLRT for inducing tpe 1 IFN
respense and contralling virl e plication (15). In the shsonce
af these sensom, compematory activation of caspase-1711 in-
duces hung pathology and mertality, due 1o the formation of
neutrophil extracellular traps (15). Thus, the Mx] congenic
mice provide 3 phsiskigicaly relevant madel o study LAV
imfection and disease.
Here, we cxamined the imqects of rc lative humidity { RH) on
hest respomse & LAV infction and disease outcomes in Mxl
i mice. We show that mice kept 2t kw relative humidity
(10-20% RH ; than thase kept
at higher relative humidity (S0% RI). Lower RH impaired
mumciliay desrmce and tisue repuir and blocked the in-
duction of [5Gs known 1o restrict LAV, relting in higher viral
burden. Further, disease exacerbution 2t kow RH was facilitaed

Significance

Influenza virus causes seasonal outbreaks in temperat re-

gians, with an inarease in dease and mortality in the winter

manths. Dry sir combined with coid temperaturs & known o

enable viral transmission. in this study, we asked whether

humidity impacts the host resporse to influerza vins infec

tiors.. Expasure of mice to bow humidity conditions rendered
dise e,

study analyring data colledted aver 30 y acom the
United $tates showed thet = drop in shealute amidity, which &
dependent on relative humidity anel temperature, correlates
mast demely with the Tise in infuenza-relaied deaths (9). Ex-
perimental studies in guines pigs demonstrate that low Emper-
muenﬂhwhumdnymﬂrkmu:mmdm

virus, providing ane cxplamation for the scasanality of viral
trantosgon (101, Whilk these stulies dearly show that emi-
ffect imion of influees vins, e
impact of ambicnt humidity an hast response 10 influez vins

dry air ware more su ceptible to disease -l:-dlqiﬂ-
masome caspases. Our study provides mechanistic insights for
the seasonality of the influerza virus epidemics, whamby in-
halation of dry air compromises the host's ability to restrict
influenza vins infoctian.
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infection and disease outarme remairs und ear.

Dhuring infuemea infection, the respiratory mucosal harrier
prenides the it line of defeme. The mucws layer, the surface
Tiquic laper, and the cilia of the surface of the bronchus epithelia
promate mucocilisy clearance (MOC) of mading pathogens
ane paticles. B the virus breaches these layem, the innate im-
mune defense mechanisms triggered though recognition ofviral
pathogen-sodated molecular patierm (PAMPs) by RIG-T and
TLR7 will induce secretion of type | interierom | M) 1o turn
an hundreds of [FN-stimulated genes (I50k) & Hack vins
spread (111 B the vims manages & breach the inmste defense
layer, the adaptive immume syiem i engaged to induce vins-
specific T and B cell immune repomses critiea | far the charance
af TAV {12}, A recent study highlights the impertance of using
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6. Low ambient humidity impairs barrier function and innate resistance against influenza infection
7. Humidity Reduces Rapid and Distant Airborne Dispersal of Viable Viral Particles in Classroom Settings.
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Sorption rotor moisture recovery léktGroup
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Summary aktGroup
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The ideal heat recovery for IAQ is a sorption rotor

Provided that;
* It has a correctly configured purge sector
* It has pressure control to reduce EATR to negligible levels

+ Ideally it has a 3A coating

Because;
* An indoor humidity > 30% reduces the risk of viral transmission and results in a more comfortable climate

* Summer comfort is also improved

Resulting in;
* High Quality IAQ
* Reduced illness

* Lower installation costs
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