Module 4. Integrating with District ​& Renewable Heat ​ 	QUIZ
Unit 5. Waste heat opportunities, monitoring, and applied integration scenario

1. Which statement best distinguishes recovered heat from waste or surplus heat?
A. Recovered heat is always renewable heat.
B. Recovered heat is surplus heat that has been captured and delivered to a useful purpose.
C. Recovered heat is any heat measured at a source, whether it is usable or not.
D. Recovered heat must always be exported to a district-heating network.
	Answer: B
	Explanation: Recovered heat is the useful output after surplus heat has been captured and delivered to a sink. It is not automatically renewable or low-carbon.


2. What is the correct order of the heat-recovery hierarchy?
A. Export heat first, then improve the process, then reduce heat generation.
B. Export surplus heat immediately, then reuse whatever remains on site, and only afterwards consider improving process efficiency.  
C. Avoid unnecessary heat generation, improve process efficiency, reuse heat on site, then export remaining heat.
D. Recover heat from processes first, then try to reduce generation, and finally improve efficiency if time allows.  
	Answer: C
	Explanation: Avoidance and process efficiency come before on-site reuse and external export. This prevents heat recovery from becoming an excuse for avoidable waste.


3. A factory reports 5 MW of rejected heat at one operating point. What additional evidence is most important before estimating annual recoverable energy?
A. The instantaneous 5 MW value is enough to estimate annual recoverable energy, because rejected heat is usually constant throughout the year.
B. the factory’s annual production volume.
C. Operating hours, part-load profile, shutdowns and the fraction that can technically be recovered.
D. Only the peak district-heating tariff.
	Answer: C
	Explanation: Annual energy depends on the source profile, operating hours, availability and technically recoverable fraction, not only on peak power.


4. Which sequence correctly narrows a waste-heat opportunity from the broadest to the most realistic potential?
A. Economic → usable → technically recoverable → theoretical.
B. Theoretical → technically recoverable → usable/integrable → economic.
C. Usable → theoretical → economic → technically recoverable.
D. All four terms mean the same quantity.
	Answer: B
	Explanation: Theoretical potential is narrowed by technical constraints, sink and network compatibility, and finally economic and risk criteria.


5. What does “direct use” of recovered heat mean?
A. The recovered heat can always be supplied straight into the process without any heat exchanger or temperature checks
B. No pump is needed.
C. The heat can meet the sink temperature without heat-pump boosting, although a heat exchanger may still separate the circuits.
D. The recovered heat is exported to the district‑heating network regardless of its temperature level.
	Answer: C
	Explanation: Direct use refers to no temperature boosting. Hydraulic separation with a heat exchanger may still be necessary.




6. Why can return-line integration be disadvantageous?
A. It always prevents any heat recovery.
B. It lowers the return temperature, forcing the plant to run at higher supply temperatures
C. It reduces pumping energy by shortening the hydraulic path, which can unintentionally decrease heat‑pump efficiency.
D. It can raise plant return temperature, reduce network ΔT and affect condensing, heat-pump or CHP performance.
	Answer: D
	Explanation: Return-line heat can preheat water but may worsen plant return conditions, reduce ΔT and affect source performance. The effect must be assessed system-wide.


7. Which statement about thermal storage is correct?
A. Storage can shift heat in time but cannot correct an unsuitable source temperature or guarantee long-term source availability.
B. Storage creates additional annual heat energy.
C. Storage removes the need to match source and demand profiles.
D. Storage always makes a project economic.
	Answer: A
	Explanation: Storage changes timing. It does not create annual energy, raise an unsuitable source temperature by itself or remove source-lifetime risk.


8. What is the most important protection principle for data-centre heat recovery?
A. The district-heating network should control the servers directly.
B. Heat export must never compromise data-centre cooling or server availability, and independent heat rejection must remain available.
C. The data centre should stop cooling whenever network demand is low.
D. The recovery system should operate without metering to avoid delays.
	Answer: B
	Explanation: The host process remains the priority. The data centre must be able to reject heat safely even when the network or recovery system is unavailable.


9. Which is a key technical risk for wastewater heat recovery?
A. Excessively high solar irradiance.
B. Fouling, blockage, corrosion and limits on the minimum wastewater discharge temperature.
C. Lack of any need for hydraulic separation.
D. Wastewater temperature is always high enough for direct network supply.
	Answer: B
	Explanation: Wastewater systems require fouling control, corrosion management, maintenance access and compliance with temperature and treatment constraints.


10. A heat-recovery system shows “source available”, an active export command and zero flow. What is the best first response?
A. The heat source has temporarily paused to protect itself, so operators should wait for automatic restart rather than inspect valves or pumps.  
B. The storage tank is full, so the system correctly blocks circulation even when export is commanded.  
C. Confirm operating mode, compare command and equipment response, check valves/pumps, verify flow direction and review active interlocks or alarms.
D. Zero flow during an active export command means the system is already exporting at maximum efficiency, so no further checks are needed.
	Answer: C
	Explanation: The first step is to validate the operating state and compare control intent with physical response before replacing equipment or claiming a root cause.




11. A source can provide 2 MW whenever it is operating. If availability is 90% of the year, what is the maximum source-side annual energy before network-demand limits, storage losses and equipment downtime?
A. 1,752 MWh/year
B. 8,760 MWh/year
C. 15,768 MWh/year
D. 17,520 MWh/year
	Answer: C
	Explanation: 2 MW × 8,760 h/year × 0.90 = 15,768 MWh/year. This is only a maximum source-side estimate; usable delivery may be lower.


12. Applied case: a data centre offers 2 MW of source-side heat at 30°C to a 70/40°C district-heating network. Which recommendation is most appropriate at initial screening?
A. Approve the project because 30°C exceeds the network return temperature in all conditions.
B. Reject the opportunity immediately, because 30 °C heat can never be upgraded efficiently to 70 °C in practice.
C. Proceed to detailed feasibility study for a heat-pump-based connection, subject to source/load profiles, temperature approach, electricity use, curtailment, backup heat rejection, distance and commercial responsibilities.
D. Propose exporting the 30 °C heat only during summer, when the district‑heating network is not operating and temperature constraints are relaxed.  
	Answer: C
	Explanation: At 30°C the source cannot normally meet a 70°C supply requirement directly. A heat pump is plausible, but the project still needs detailed technical, operational and commercial evidence.
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